Digitized  by  the  Internet  Archive 

in  2011  with  funding  from 

Boston  Library  Consortium  Member  Libraries 


http://www.archive.org/details/westernelectrici34chic 


•MASsjNsrmjrbi 

TECHt^OLOG"'. 


WESTERN  ELECTRICIAN 


,     ,  EVERY    SATURDAY 


^  \y 


VOLUME  XXXIV. 


Numbers    i — 26 


January  2 — June  25,  1904 


ELECTRICIAN    PUBLISHING    COMPANY 

CHICAGO 


INDEX. 


[In  this  Index  subjects,  titles  and  authors'  names  are  all  included,  for  convenience,  in  one  alphabetically  arranged  list.  Where  necessary,  articles  are  indexed 
under  two  or  more  headings.  Often  the  Index  is  consulted  by  persons  who  have  only  a  vague  inkling  of  the  title  or.  nature  of  the  article  sought.  In  such  case 
a  search  under  every  heading  that  might  relate  to  the  subject  should  be  made.] 


Abbott,    W.    L..     Nominated    for    State     University 

Trustee.     Portrait    404 

Acceleration    of   Railway   Trains.      (Editorial) 230 

Accumulator.      (See  Storage  Battery.) 

Adirondacbs,  Trolley  Plans  for  tbe 136 

Advertising.      By   Henry    W.    Hart 256,  257 

Allan,    John    B.      Portrait 363.  4-^.6 

Allgemeine  and  General  Electric  Companies  in  Alli- 
ance     330 

AUis-Chalmers   Company,   Annual  Report   of  the.  .  .  .    501 

Allis-Chalmers   Company   Broadens  Its   Field 

140.    173,    213.    233,    261.    260.    446.   501 

Alpha  Secondary  Current,   What   Is? 419 

Alsop's  Electrical  Process  of  Treating  Flour.  Illus- 
trated        434 

Alternating-current  Distribution  System,  Scott's.  Il- 
lustrated         3S0 

Alternating-current  Motor.   Renshaw  on   the 231 

Alternating-current  Motors  for  Indianapolis-Cincin- 
nati  Road    05 

Alternating-current     Practice,     Practical      Questions 

Arising    in     0,     10 

Alternating-current  Railway  JMotor,  The.  By 
Charles  P.  Steinmetz.  Illustrated.  With  discus- 
sion. (American  Institute  of  Electrical  Engi- 
neers)     lOS,  100,  110.  132.   133.  213 

Alternating-current  Railway  Work,  Single-phase  ver- 
sus Slultiphase  Generators  in.     Bv   W.  A.  Blanck. 

Illustrated     2SS.  2S0 

Alternating-current   Traction    Systems.    Arrangement 

of   Retui-n-current    Conductor    in.      Illustrated. ...      51 
Alternating-current  Work.  Mr.   Gump's  Series  of  Ar- 
ticles   on.       (Editorial) 200 

Alternating-current  Working.  By  W.  B.  Gump.  Il- 
lustrated    2SG.  287,  330.  331,  332,  340.  350. 

368.    369.    395,    415.   436.    417.    483.  484.    518,   .519.   523 
Alternating-current  Working.      (Communications  from 

T.  T.  King  and  W.  B.  Gump) 305 

Alternating    Enclosed    Arc    Lighting,    Series,    in    the 

Union   Stock   Yards.      Illustrated 207.   208.   209 

Alternator.  10,000-cycle.  Data  and  Tests  on  a.  By 
B.   a.  Lamme.      (American  Institute   of  Electrical 

Engineers)      471,  472 

Alternators,  Construction  of  Revolvlng-fleld.  Rush- 
more  on.  (American  Institute  of  Electrical  En- 
gineers )      37S 

Alternators.   Regulation   of.      (American  Institute  of 

Electrical    Engineers)     378,  370 

Aluminum  Welding.     Illustrated Ill,  167 

Amazon,    Cable   Repairing  on   the 505 

American  Association  for  the  Advancement  of  Sci- 
ence.     (St.  Louis  meeting  beginning  December  28. 

1903)     30.     37 

American  Electric  Fuse  Company's  New  Carbon  Con- 
troller.     Illustrated    510 

American  Electrochemical  Society.  (General  meet- 
ing in   Washington.   D.   C.   April   7-0.   1904) 

316.    317.    318.   33.'i.    336.   379.   380.    381.  400 

American   Institute   of   Electrical   Engineers.  Annual 

Meeting   of   the 417.   433.  434 

American  Institute  of  Elpctrlcal   Engineers.  Thomas 

A.   Edison   the   Guest  of   the 151.   152.  153 

American  Institute  of  Electrical  Engineers.  (Meet- 
ings   and    napers) 

55.   56,    57,   308.   100.    110.  111.    132.    133, 

134.    1.35.    351.   152.    153,    157.   105.    106.    210.   211, 
212     213.    231,   247,   248.  240.    260.    270,   271.    272. 
276.  337.    358,    361.    378.    370.   417.   433.   434.   471.  472 
American    Institute    of    Electrical    Engineers.    New 

Members  of  the 216.  293.  381.  470.  471.  521 

American  Institute  of  Electrical   Engineers.  Property 

ot"  the.   Destroyed  l>v   Fire 31.      34 

American  Institute  of  Electrical  Engineers.  Special 
Transmission  Convention  of  the.  In  Chicago.  Prep- 
arations for  the 373.  307.  482.  487.  501 

American    Institute   of   Electrical   Engineers,    Special 

Transmission   Convention   of  the.  In   Chicago 521 

Amprican  Society  of  Civil  Engineers.  (Annual  meet- 
ing)        100 

Amprican  Society  of  Civil  Engineers.  Attitude  of  the. 
Toward  the  Union  Engineering  Building.  (Edi- 
torial )     230 

American  Socletv  of  Mechanical  Engineers  and  the 
Institution  of "  aiechanical  Engineers.  .Toint  Meet- 
ing of  the,   Preparations  for  the 373.  436 

American  Society  of  Mechanical  Engineers  and  the 
Institution  of  Meclianical  Engineers.  .Toint  Meet- 
ing of  the.  In   Chicago,   Mav  31-June  -3.  1004 

.  . 467.    486.    522,   523 

American    Street    Railwav    Association's    Convention 

to  Be  Held  in   St.   Louis    284 

American    Technical    Training    399 

American  Telephone  and  Telegraph  Company.  Annual 

Report  of  the    268.  274 

Ammeter.  Line.      Illustrated    1 28 

Amusement  Device.   Electromechanical.      Illustrated..  501 

Anderson  Trolley   Patent   Sustained 253 

Anglo-American  Enterprise,  Electrical  Manufactur- 
ing  bv    175 

Apartment  Buildine.  Large,  Light.   Heat  and  Power 

in   a.      Illustrated    85,     86 

Appleyard   Traction   Interests   Consolidate 358,  402 

Appropriations    for    Electrical    Work 307 

April.  1004,   Electrical   Exports  for 45T 

Arbitration    for   Labor   Disputes.      (Editorial) 34 

Arc.  the  Electric,  A  Contribution  to  the  Study  of. 
Rv  William    S.    Weedon.      Illustrated.      (American 

Electrochemical    Society)    318,   335.  .3.'>6 

Arc   Electrodes.      (Editorial)     130 

Arc-lamp  Department.  The.    (National  Electric  Light 

Association)      441 

Arc-lamp  Hanger    fWriglev).     Illustrated 57 

Arc-lamp   Improvement,   Thomson's.      Illustrated.... 

: 2S4,  285 

Arc   Lamp.  Throe-phase    437 

Arc    Lighting     Rfrles    Alternating    Enclosed.    In    the 

Union   Stock  Yards.     Illustrated 207.  20.<i.  209 

Arc.  The  Luminous  or  Flaming.  By  Welles  E. 
Holmes.      (National   Electric  Light  Association) .  . 

443,  444 

Arcophone  Gives  (College  Yell 15 


Armstrong,  A.  H.  (Some  Possibilities  of  the  Al- 
ternating-current   Single-phase    Railway    Motor).. 

170,    177 

.\rmstrong-Orling    Wireless    Control    of   Power    at    a 

Distance.      Illustrated 5u      51 

Arnold.   Bion   J.      Portrait    '.     30 

Arnold   Single-phase   Electropneumatic   Railway    Svs- 

tem.      Illustrated    6,   7. 'S,       9 

.\rnold    Single-phase    Railway    Equipment   Destroyed 

by  Fire    ry 

Arnold  Single-phase  Railwav  System.      (Editorial).'.      12 
Ashe.    Sydney    W.     (The    New    York    Rapid    Transit 

Railwaj".     Illustrated)    1.  2.   3    4.        5 

Atkins,    W.    H..    S.    M.    Bushnell    and   G.    W.    Brine. 

(Purchased    Electric   Power   U3    Factories) 49() 

Atlantic  Cables    64    180.   260 

Atmosphere.  The  Conductivity  of  the.  at  High  Volt- 
ages. By  Harris  .7.  Ryan.  Illustrated.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers ) 1 95.    247.    248,   240 

Atom.  The  Structure  of  the.      (J.  J.  Thompson) ....    249 

Aurora,  DeKalb   and  Rockford   Electric   Railway 160 

Austria.    Hydro-electric    Developments    in 233 

Automatic  Electric  Company's   Exhibit  at  St.  Louis 

Exposition.      Illnstrated    456,  457 

Automatic   Electric    Piano  Player 240 

Automatic  Exchanges.  Two  ilethods  of  Giving  Toll 
Service  in  Connection  with.  By  Charles  S.  Wins- 
ton      255 

Automatic  Machine  Telephone  System,  Lorimer.     By 

F,  Dagger.     Illustrated   101.  102.  193 

Automatic  Telephone  Service  in  Grand  Rapids.  Mich. 

Illustrated    47.    4S.   49,      52 

Automatic    Telephone    System,    Norstrom-Brownrigg. 

Illustrated     100 

Automatic   Telephones   in   Chicago 255 

AuLomatic  Telephony  Discussed   at  the   Institute... 

150.    157.  193 

Automatic    versus    Manual    Operation    of    Telephone 

Switchboards.      (Editorial)    52.   150.194 

Automobile    Battery,    Charging,   from    the    Motor    of 

the    Vehicle.      Illustrated    88 

Automobile    Charging   Plant.    Private.      Illustrated..    226 

Automobile,    Diplock's    Pedrall.      Illustrated 169 

.\utomnbilc  Service  at  St.  Louis  Exposition.  Illus- 
trated     .306,  333 

Automobile    Show,    Chicago    131,   145,  146 

Automobile  Show.   New  York.      Illustrated.  .  .71.   09.  100 

Automobile  Train,    Electric 153 

Automobile   Train    Traffic    60 

Automobilo  Truck  with  Motors  in  the  Wheels.  Il- 
lustrated      3  47.  148 

Automobiles.    (Notes). .45.  64.  122,  141,  260.  320.  403,  529 
Avancon   River  at  Bex.   Switzerland,  Electric   Power 

Plant  on  the.     By  Franz  Koester.     Illustrated. 263.  264 
Ayer.  .1.  I.,  on  Electric  Heating.      (National   Electric 
Light   Association)     441 


Bain.   ForC-e.      (The  Value   of  a  Trademark) 136 

Balne's  "Submarine  Cable  Testing"    (Book  Review)..     58 
Baker's      Constant-power-factor      Regulator.        Illus- 
trated      12,8.  129 

Baltimore  Fire.  Effect  of  the.  on  Electrical  Inter- 
ests     131.    153.    181.    235.    240 

Barnes.   Walter  I.      (A  Three-wire  500-volt  Lighting 

System.      Illustrated)    442 

Barney,    C.    H.,    Death    of 73 

Bastian    Mercury- vapor    Lamp.      Illustrated 341 

Bath  House  John.  A  Suspicion  in  Relation  to.  (Edi- 
torial)          316 

Battery.  A  New  Primary.      (Faradav  Society) 307 

Batteries.   Drv.   Formulas  for " 388 

Bedside   Switches   for   Sleeping  Rooms.      (Editorial).   392 

Bell  Telenhone  Output 99.  175.  254.  376.  445 

Bell-Western   Union   Litigation    129 

Betlefontaine  Exchange.   Some  Features  of  the  New. 

Illustrated     .  .■ 1.S3,  184 

Bells.  Current  for  Telephone-call 137 

Bells.  Electric.  Operation  of 419 

Benjamin    Electric    Manufacturing   Company's    Twin 

Sockets  for  Window  Lighting.     Illustrated 320 

Bennett.  I.  A.     Portrait   173 

Berlin  Street  Railway,  New  Testing  Car  on.  Illus- 
trated        367 

Berlin.  Street-railway  Passenger  Traffic  in 227 

Berlin-Zo.ssen     High-speed      Electric-railway     Trials. 

Illustrated    10,     20 

Berwyn.  111.,   Street  Lighting  by  Nernst  Lamps  In. 

Illustrated     370.  371 

Bibhins.    .1.    R.      (Gas    Power    for   Central    Stations. 

Illustrated)      56.     57 

Bln^hamton    a    Pioneer   in    Electric-railway    Service. 

(Editorial)     438 

Binghamton.  Municipal  Plant  Not  Desirable  In 39 

Bissell    Company's    Automatic    Time    Switch.      lUus- 

t  ra  ted      509 

Bissell  Company's  Knife-blade  Sign  Flasher.  Illus- 
trated          446 

Bissell,  G.  W.  (The  Combustion  of  Iowa  Coal)....  358 
Blades  Starting-box  Patent  Upheld  on  Appeal... 40.  4i 
Blanck.     W.    A.        (Protection     from      Transmission 

Lines.      Illustrated )     86 

Blanck.  W.  A.  (Single-phase  Railroads.  Illus- 
trated)     210.   211.  212,   213 

Blanck.  W.  A.  (Single  versus  Multiphase  Genera- 
tors in  Alternating-current  Railwav  Work.  Illus- 
trated)       , 288,  2S<^ 

Blanck's.    Mr.,    Paper    on     Single-phase     Railroads. 

(Editorial)     214 

Bleaching  Plants.   German   Electrolytic.     Illustratpd. 

145.  146 

Block-signal    System    for    Electric    Railways.    Young 

Automatic.      Illustrated    421 

Blnndlot.   R.      (On  the  Dispersion  of  N-rays  and  on 

Their  Waye-Iength  1    277 

Tiiower?.   Imnroved   Hand    (Sturtevant).     Illustrated.  470 
Blowpipe.    Electricians'    (Turner   Brass   Works).     Il- 
lustrated       320 

Boat  Telephone  Used   in  Laying   Submarine  Mines. 

Illustrated      423 

Boiler  Exhibits  at  St.  Louis  Exposition 105,  108 


Boiler  Explosion  in   St.   Louis,   Bad.      Illustrated... 

5,  29,  30.     S2 

Book  Reviews   

...58,  74.  13S,  159,  177,  201,  233,  277,  399.  471,  507 
Booster  and  Storage-battery  Plant  in  Concord,  N.  H. 

Illustrated    '...: 500 

Boring    Machine.    Locomotive    Cylinder,    Driven    by 

Crocker- Wheeler  Motor.     Illustrated    487 

Boston  Central-station  Practice.      (Editorial) 41S 

Boston,    Edison    Electric    Illuminating    Company    of, 

the    Central-station    System    of   the.      By   John    S. 

Browning.     Illustrated    

407,    408.   409.   410.    411.  412.    413,  414 

Boston    Elevated    Street   Railway    Company,    Annual 

Meeting   of    the    61 

Boston  Navy  Yard,  Steam-turbine  Power  Plant  for..  320 
Bowen's,  F.  W..  Address  as  President  of  the  North- 
western Electrical  Association   91 

Bowers.  A.  G.,  Death  of   115 

Bowers.   W.   L.     Portrait    355,  350 

Braking  Generator,  Repulsion  Motor  as  a  (Steinmetz 

patent).      Illustrated    290 

Brazil  at  St.  Louis  Exposition,  Electrical  Exhibits  of  309 
British   Westinghouse   Company,  Annual  Meeting  of 

the    175 

Brooks.     Morgan.      (Electrical    Progress     in     United 

States  in  1903)    14.     15 

Brott-ning.  John    S.     (The  Central-station   System   of 

the  Edison  Electric  Illuminating  Company  of  Bos- 
ton.    Illustrated)    ." 

407,  408.   409.  410.    411,    412,   413,   414 

Buck,  H.  W.,  on  the  Installation  of  Electric -Cables..  297 

Buffalo-Rochester  Electric  Railway.   Proposed 276 

Bullock    Electric   Manufacturing   Company   Combines 

with  Allis-Chalmers   Company    213.  233 

Bullock  Electric  ^Manufacturing  Company's  Exhibit  at 

St.   Louis  Exposition.     Illustrated   ..'. 30S,  309 

Burgess,   C.    F.,   and   C.   Hambuechen.      (Electrolytic 

Iron)    31S,  400 

Burgess,   Charles  F.      (Rectifiers.      Illustrated). .232,  23^ 

Burglar  and   Fire  Alarm,   Ingenious 136 

Bushnell,   Asa   S..    Death    of 73 

Business,      Electrical,     Opportunities     in     the.      By 

George  A.   Damon.     Illustrated.      With  discussion. 

(Western    Society   of   Engineers) 251,  252 

Business.      (Notes)..  ..27,  64.  65,   83,   102,   123,   142, 

143,   163,  181,  205,   223,   243,  261,   281.  301.  327. 

345,  364.  385,  404,  405,  423,  429,  451*  475,  513.  531 
Business  of  the  Year  1903  in  Review 21,     22 


Illus- 


Cabinet  Panels,  Fuse-plug  (General  Electric) 

trated     

Cable   Interruptions  in  War  Time 158, 

Cable  Repairing  in  New  York  Subwav,  Expeditious. 
Illustrated    323,  324.  332. 

Cable  Repairing  on  the  Amazon 

Cable   (Underground)   Laying,  A  "World's  Record  in. 

Cables  and  Wires.  Hammer's  Collection  of  Historic. 
Illustrated    

Cables,  Electric.  Installation  of,  H.  W.  Buck  on  the. 

Cables,    Underground,    in    Baltimore    Fire 

Calais.    France.    Electric-railway   Prospects   In 

California.    More   Electric  Power  Needed   in 5. 

California   Power   Companies   Consolidate 225, 

Canada.   Bell   Telephones  in    

Canada.  Dominion  of.      (Correspondence) •. . , 

24,    79,   119.   139,  202,  239.    298, 

324,   361,    .362,    382.    501.   426.  448,    472.    473,    511, 

Canada,  Electrical  Progress  in  (Canadian  Electrical 
Association)     

Canadian   Electrical   Association   at  Hamilton 

Canadian   Electric-railway    Statistics 202, 

Canadian  Electrothermic  Iron  and  Steel  Commis- 
sion     24,   117,  139, 

Canadian  Gas  and  Electric  Station,  A  New.  By 
Frank   C.    Perkins.      Illustrated 329, 

Canadian   Lighting   Statistics    71, 

Canadian  Power  Plant  at  Niagara  Falls,  Interest- 
ing.    Illustrated 

Canadian  Society  of  Civil  Engineers.  (Papers) . . . 
32,    33,    38,    170, 

Cape   Town.   House   Wiring  in    

Capitol.  New  Minnesota  State.  Electrical  Installa- 
tion  for   the.      Illustrated    453, 

Car.  New  Testing,  on  Berlin  Street  Railway.  Illus- 
trated      

Carbon-zinc   Storage   Battery,    New.      Illustrated.... 

Carbons,   Duty  on    217. 

Care   of  Electrical  Apparatus.     By  E.  B.   Clark..,. 

Carhart.  ,Dr.  H.  S.,  an  Ideal  Candidate  for  Presi- 
dent of  the  American  Electrochemical  Society. 
(Editorial)     170, 

Carhart.  Henry  S..  and  Hulett.  George  A.  (Prepa- 
ration of  Materials  for  Standard  Cells  and  Their 
Construction.      Illustrated)    317.   379,   380. 

Carhart.  Henry  S..  Elected  President  of  the  Ameri- 
can  Electrochemical   Society.      Portrait.  .171.   317. 

Carhart,  Prof.  Henry  S.  (The  Scientific  Work  of 
the  International  Electrical  Congress  of  1904)... 

Carson.  George  S.      (Electric  Meters)    355, 

Cascade    at    the    St.    Louis    Exposition 351. 

Caution  a  Cardinal  Virtue  Among  Electrical  Work- 
ers.     ( Edi|orial )     

Cedar  Rapids.  Interesting  Damage  Suit  in 

Cells.  Standard,  and  Their  Co~ns traction.  Prepara- 
tion of  Materials  for.  By  H.  S.  Carhart  and  G. 
A.  Hulett.  Illustrated.  (American  Electrochem- 
ical Societ:t')    317.  379.   380. 

Central    Electric   Company's  Universal   Portable  and 

Desk   Lamp-     Illustrated    

Central-energy  Operation.  Adaptation  of  Magneto 
Telephone  Systems  to.  (Rorty's  System.)  Illus- 
trated     236. 

Central-station  Accounting.  (Iowa  Electrical  Asso- 
ciation)      

Central    Station    and    tlie    Incandescent    Lamp.    The. 

Bv  A  Central-station  Manager.     (Communication).. 

Central-station   Heating.      By    W.    H.    Scbott.      With 

discussion.      (Northwestern  Electrical  Association). 

114, 


320 
208 

333 
505 
191 

167 
297 
03(5 

122 
6S 
279 
201 


521 
269 


330 
79 


177 
447 


367 
430 
.332 
340 


.'lir. 
390 


250 
147 


381 
4S7 

237 
355 
310 

115 


WESTERN    ELECTRICIAN 


Central-Station   Output,   Increased.     By  A,  W.  Zahn. 

(Iowa    Electrical    Association) 356,  424 

Central-station  Service.  The  Gas  Engine  for.  By 
Kalph  I),  ilershon.  illustrated.  (New  York  Elec- 
trical   Society  I     -15,  216 

Central-station  System  of  Durban,  South  Africa.  Il- 
lustrated          89 

Central-station  System.  The,  of  the  Edison  Electric 
Illuminating    Company   of    Boston.      By     John     S. 

Browning.      Illustrated    

407,    40S.    409,    410,    411.    412,    413.   414 

Central-station    System    in     Indianapolis,    Combined 

Heating  and  Lighting.      Illustrated 431,  432.  433 

Central  Stations,  Gas  Vower  for.  By  .1.  R.  Bibblns. 
Illustrated.  (American  Institute  of  Electrical  En- 
gineers )     56,     57 

Central   Stations,    Heating  from.      (Question   Bos  of 

Iowa   Electrical  Association )     397 

Central  Stations.  Small.  The  Storage  Battery  in.  By 
.7.    JM.    S.    Waring.      Illustrated.      With    discussion. 

{Northwestern    Electrical   Association)     116.  117 

Central  Union  Telephone  Company's  Annual  Report.     98 

Chandler,  E.   B.,   Death    of 489 

Charging  Automobile  Battery  from  the  Motor  of  the 

Vehicle.     Illustrated    S3 

Charging  Plant,    Automobile,   Private.     Illustrated..    226 
Chautauqua  Region,    Steam  and  Electric-railway   Co- 
operation  in   the    167 

Che\Tes  Hydro-electric  Plant  on  the  Rhone  near  Ge- 

neya.      By   A.   Do   Courcy.      Illustrated 477,  47S 

Chicago  Apartment  Building,  Light,  Heat  and  Power 

in  a.     Illustrated   85.     86 

Chicago,  Automatic  Telephones  in 255 

Chicago    Automobile    Show 131,  J.45.   146 

Chicago    City   Railway    Company,    Annual    Report    of 

the    1T5 

Chicago  Edison  Company,  Annual  Report  of  the..35D,   397 
Chicago    Edison    Company's    New     Excess-rate    Dis- 
count     153 

Chicago  Electrical  Association.      (Paper)    53 

Chicago   Electrical  Association,  The  Passing  of   the. 

( Editorial)     104 

Chicago   Electrical   Association  Unites  with  Western 

Society  of   Engineers 4li,   147,   165,   166,   194 

Chicago  Electromedical   Society.      (Paper) 60 

.  Chicago  Elevated  Roads,  Annual  Reports  of 113 

Chicago  Exposition  of  1893  and  St.  Louis  Exposition 
of  1904  Compared.     By  Richard  II.  Pierce.     With 

porU-ait 314,  315 

Chicago    Fuse    Wire    and    Manufacturing    Company's 

Union  Outlet   Switch   Box.      Illustrated 117 

Chicago  Glass  Novelty  Company's  Glass  Push-button. 

Illustrated 217 

Chicago,  Government  Building,  Progress  of  Elec- 
trical   Installation    in   New.      Illustrated 249 

Chicago  Lighting   Statistics    117,    153,   380 

Chicago    Pneumatic    Tool    Company's    "Little    Giant" 

Stoker.       Illustrated 75 

Chicago,    Space-telegraph    Experience   in 370 

Chicago    Storage  Battery   Company's   Washable   Cell. 

Illustrated    523 

Chicago,   Storm  Affects  Electrical   Service  in 273 

Chicago    Street-railway    Situation 

5.    45,    59,    77,    117,    131.    155.    197,    231. 

300.    316,    319,    339,    359,   381,    397,    420,    444,    457,  492 
Chicago    Street-railway    Situation.      (Editorial) .  .72,  316 

Chicago  Telephone  Company's  Annual  Report 98 

Chicago    Theaters,    Fire    in,    Precautions.    Electrical 

and    Otherwise,   to    Prevent.      Illustrated .347,   348 

Chicago    Tunnels,    Electric   Transportation    of    Mails 

and    Freight    in.       Illustrated 

87,    125.    126.    130.    181,    273,    373,   437 

Chicago  Votes  for  Municipal  Ownership.  (Edi- 
torial)          290 

Cincinnati,    Rates  for   Electricity   in 86.   121 

Cincinnati,     The     Complicated       Telephone-franchise 

Situation    in.. 118,    295,    360,    398,    422,    468,    4SS,   508 
Circuit-breakers    for    Low    Tension    (Westinghouse). 

Illustrated     154 

Clark,    E.   B,      (Care   of   Electrical   Apparatus) 340 

Clark,  E.  B.      (How  to  Minimize  Danger  in  Handling 

Electrical    Apparatus)     25li,  253 

Clark,    Frank   H.,    Death   of.      Portrait 37 

Clausen,  H.  P.  (Increasing  the  Efficiency  of  Opera- 
tion of  a  Magneto-call  Exchange  System.  Illus- 
trated)      184,    185,    186,   187 

Cleveland,   Profit-sharing  Telephony   in 137 

Cleveland,  Telephone  Improvements  and'  Competition 

in 218,    234.    275.    338.    360,  445 

Cleveland,  Three-cent  Fare  Proposals  in.     Illustrated 

QQ     ()f)     259    289 

Clock,   Electric,   Made   of  Pins.      Utustrate'd.  . .' .'  456 

Coal-carrving  Road   in  Indian  Territory,   Electric...    177 

Coal    Cutters,    Electric    289 

Coal,  Iowa,  The   Combustion   of.     By   G.   W.   Bissell. 

(Iowa   Electrical   Association)    358 

Coar,    Charles    H.       (Theory    and    Operation    of    the 

Storage  Battery)     75 

Coil  Windings  for  Electrical  Purposes.  By  Richard 
Varley  and   Charles   R.   Underbill.      (Northwestern 

Electrical    Association )     155 

Cold,   Intense,   in   New   York   State 88 

Cold   Weather.   Very,   Superiority  of  Electricity  over 

Gas    in.      (Editorial)    214 

Columbus,    O.,    Cost   of   Electricity    in , 507 

Columbus,    O-,   Telephone   Improvements   in 156,   157 

Commercial  Electric  Company's  Variable-speed  Mo- 
tors.     Illustrated    198 

Commonwealth  Electric  Company,  Annual  Report  of 

the     359,  397 

Commonwealth    Electric    Company    Gets   More   Land. 

121.   153 

Compressed    Air    and     Electricity     in      Department 

Store     381 

Cpmpressed  Air  versus  Electricity  for  Mines 175 

Conaut.  L,  L.      (Professor  H.  B.  Smith's  High-poten- 

,tial    Work)     293 

Concord,    N.    II..    Storage-battery   and   Booster   Plant 

'in.      Illustrated    500 

Conductivity.  The.  of  the  Atmosphere  at  High  Volt- 
ages. By  Harris  .T.  Ryan.  Illustrated.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)      195.  247,  248,   249 

Congress,  Electrical  Projects  Before 112,  253,  397 

Constant  Power-factor  Regulator.      Illustrated 12S 

Contraband    of   War,   Is   Electrical  Apparatus?.  .209,  300 

Controller.    Dodd's.      Illustrated    70 

Controller,  New  Carbon  (AUen-Bradlev).  Illus- 
trated        510 

Controllers  for  Machine-tool  Service   (Westinghouse). 

Illustrated    342 

Conventional      Signs     Used     by     Foreign     Electrical 

Draftsmen.      By  Arthur  d'Romtra.      Illustrated...    501 
Cooking    and    Heating    Utensils,     Electric     (Prome- 
theus).     Illustrated    42 

Cooking    Apparatus    and    Heaters,    Foreign    Electric. 

Bv  Frank  C.  Perkins.     Illustrated 3.S7,  3SS 

Copper  Market 39.    113.    201.   381.   447 

Cord  Circuit  for  New  St.  Petersburg  Exchange.  Il- 
lustrated        509 

Corner  Cleat.  New   (Pass  &  Seymour).     Illustrated..      42 

Cost  of  Li£;hfing  in  Westminster,   England 400 

Cotton  Mill.  Electricity  in  a 419 

Countrv  Telephone  Linos.  Practical   Construction  of. 

Bv  Reginald   F.   Fennell    198.  199 

Crandall.  Chester  D..   Death  of.     Portrait 264 

Crocker-Wheeler     Motor.      Cylinder-forcing     Machine 

Driven  by.     Illustrated ;    487 

Crocker-Wheeler  Motor,  Planer  Driven  bv.  Illus- 
trated          58 


Crocker- Wheeler    Motors    Driving    Printing    Machin- 
ery.     Illustrated    446 

Crocker-Wheeler    Railway    Generator    for    St.    Louis 

Exposition.      Illustrated   4u,  321 

Crossing  Alarm,  German   167 

Crossing.  Road,  for  Trolley  Wires.     Illustrated 149 

Cuba.  Another  Electric  Railway  for 136 

Cumberland  Telephone   Company's  Building   in  Mem- 
phis.     Illustrated    389 

Cumberland  Telephone   Company's  Charter  Attacked. 

376,   398 

Curling-iron  and  Cosmetic  Heater  for  Theater  Dress- 
ing Rooms    (Simplex).      Illustrated   253 

Curtis'  Metbod  of  Governing  Steam  Turbines.      Illus- 
trated         69 

Curtis  Steam  Turbine.      Illustrated.      (National  Elec- 
tric   Light    Association) 464,  4G.'5 

Curtis  Steam-turbine  i-'atent  Rights  in  Europe.  .102.   339 
Curtis  Steam  Turbine,  5.000-horsepower,   Erection  of 

a,   at  Fisk   Street.   Chicago 53 

"Cut  Meter."  Warner  Magnetic.     Illustrated 292 

Cut-out.    Transformer   Primary    (Westinghouse) .      Il- 
lustrated        258 


Dagger,  F,      (Lorimer  Automatic  Machine  Telephone 

h.istem.     Illustrated)    191,   192.   193 

Damage  Suit  in  Cedar  Rapids,   Interesting 147 

Damon,  George  A.      (Opportunities   in  the  Electrical 

Business.     Illustrated)     251,  252 

Danger   in    Handling    Electrical    Apparatus,    How    to 

Minimize.     By  E.  B.  Clark 252,  253 

Davis,  Ernest  H.     Portrait   459 

Dean  Electric  Company,  Organization   of  the 23 

Dean's   Douhle-winding   Cut-off   Relay   for   Telephone 

Line    422 

Death  List  of  the  Year  1903 15 

December,   1903,  Electrical  Exports  for 113 

De  Courcy,  A.      (ChGvres  Hydro-electric  Plant  on  the 

Rhone  near  Geneva.     Illustrated) 477.  478 

De  Forest  Space-telegraph  Apparatus.     Illustrated.  . 

50.  133,   197.  308.  318,  391.    io(J,  457 

De   Laval    Stoam   Turbine.     Illustrated 463.  464 

Denmark  at  St.  Louis  Exposition,  Electrical  Exhibits 

of   309 

Derailing  Switch.   Safety    138 

Designs.  Artistic  Electrical  Discharge.     By  Frank  C. 

Perkins.      Illustrated    165 

Desk  Lamp,  Universal  Portable  and  (Central  Elec- 
tric).     Illustrated    487 

Desk  Telephone   (Stromberg-Carlson),  Development  of 

the.      Illustrated    199 

Detroit,  Freight  Handling  by   Electric   Railwav  in..      53 

Dimmer.  Halier  Electric  Sign  and.     Illustrated 97 

Diplock's    Pedrail.      Illustrated 169 

Direct-current    Instruments.   Jewell.      Illustrated....    470 
Discharge    Designs.    Artistic    Electrical.      By    Frank 

C.  Perkins,      illustrated    165 

Diseases.  Malignant.  The  Treatment  of.  by  Electrical 

Methods   78 

Distributing  Systems  in  Suburban  Districts.  Over- 
head High-tension.  By  George  H.  Lukes.  With 
discussion.      (American  Institute  of  Electrical  En- 

gineersj    134.   135 

Distribution  System,  Scott's  Alternating-current.  Il- 
lustrated        389 

District  Heating.  (Report  of  E.  H.  McCabe.  D.  F. 
McGee    and    C.    R.    Maunsell    to   National    Electric 

Light  Association.)      With  discussion 526,   527 

District  of  Columbia,  Telephone  Matters  in  the.. 234,   253 

Dodd's    Controller.      Illustrated 70 

Doherty  Gold-medal  Competition.  .108.  279,  441,  459,  460 
Double-current    Generators   and    Double-current    Sup- 
ply.    By  W.  L.  Waters.     With  discussion.     (North- 
western   Electrical    Association) 95,     96 

"Double  Whirl,"  The  Electrically  Driven.  Illus- 
trated        501 

Draftsmen,    Foreign    Electrical,    Conventional     Signs 

lised  by.     By  Arthur  d'Romtra.     Illustrated 501 

Drainage  Canal.   Chicago,   Prospective   Utilization   of 

the  Power  of  the 222.  2S0.  326.  327,  482 

Drainage-canal  Power,  Price  of.      (Editorial) 482 

Dredging,  Gold,   Electricitv  in.      Illustrated 257 

Drilling.   Electrolytic,   A   Method   of 78 

D'Romtra,    Arthur.       (Conventional    Signs    ITsed    by 

Foreign   Electrical   Draftsmen.      Illustrated) 501 

Dry   Cells,    Formulas   for 388 

Dunham,  A.  C.      (Steam  Turbines.     Illustrated),... 

463,  404.  465 

Dunlap.  Orrin  E.     (Ice  Dangers  to  Pott'er  Plants  at 

Niagara  Falls.     Illustrated) 187 

Durban.  S.  A.,  Electric  Light  and  Railways  in.  Il- 
lustrated           89 

Duty    on    Carbons 217,  332 

Dynamo  Pulley.  To  Change  the  Diameter  of  a,  for 
Obtaining   Synchronous    Speeds    128 


East     St.    Louis     Electric     Railways'     World's    Fair 

Service    391 

Edgar.   Charles   L.      Portrait 412,  413 

Edgar's,  President,  Address  at  Boston  Convention  of 

National  Electric  Light  Association 439,  440 

Edison  and  His  Work.      (Editorial) ' 150 

Edison  Electric  Illuminating  Company  of  Boston, 
The   Central-station    System   of    the.      By   John    S. 

Browning.     Illustrated    

407.    408,    409,   410,    411,    412,    413.  414 

Edison   Lamp.    The   Pioneer    423 

Edison  Medal,  The    55.   150,   151.  152,  395 

Edison  Storage  Battery  Discussed  in  England.  Il- 
lustrated     159.  166 

Edison  Storage-battery   Improvements.     Illustrated..   246 
Edison,  Thomas  A.,   the    Guest  of  the  American    In- 
stitute  of    Electrical    Engineers.      With   portrait.. 

151,    152,   153 

Edison's  Charges  Against  the  Patent  Office 438,  517 

Edison's  Magnetic   Ore   Separator.      Illustrated.  .436,  437 
Edison's    ^Metbod    of    Charging    Automobile    Battery 

from  the  Motor  of  the  Vehicle.  ■  Illustrated SS 

Eglin,    W.   C.    L.      (Steam   Turbines.      Illustrated) . . 

463.    464,   465 

Electric  Appliance   Company's   School   for  Salesmen.      60 
Electric   Arc.    A    Contribution    to    the    Study    of   the. 
By    William    S.   AVeedon.      Illustrated.      (American 

Electrochemical    Society)     318.  335,  336 

Electric  Club    (of   Pittsburg).      Illustrated 74 

Electric  Currents  in  Medicine.  High-frequency.  By 
Emil  H.  Grubbe.  (Chicago  Electromedical  So- 
ciety)           60 

Electric    Heaters    and    Cooking    Apparatus,    Foreign. 

Ev   Frank    C.    Perkins.      Illustrated 387.  3SS 

Electric    Hot-water   Heating   System    11 

Electric   Lighting.      (Notes) 

26.   45.    63.    81,    82.   101.    102.   121, 

141     lO'"*     ISO    204.    222.   242.    260.    280,    299,   300. 
326.   344.    363.    3S4,   403,    428.   449.    474.  494.    51*2.   529 
Electric  Locomotives  for  the  New  York  Central.     Il- 
lustrated       469 

Elfctric  Power  in  Factories.  Purchased.  (Report  of 
W.  H.  -Vtkins.  S.  M.  Bushnell  and  G.  W.  Brine 
to  National  Electric  Light  Association.)  With  dis- 
cussion     490.491 

Electric  Railwav  in  ^lorgantown,  W.  Va.  By  Walter 
L    Webb.      With   discussion.      (Engineers'    Club  of 

Philadelphia)    237.  238 

Electric-railwav    Tests    at    St.    Louis    Exposition.... 

■ 139,    276,   419 


Electric    Railways.       (Notes) 

26,  45,. 63.  64.  82,  102,  121,   122.' iil!" 

162,    ISO,    204,   222.    242,    260,    280.    300,    326,    344 
363,   364,    354,    403,    428,    449,   450,  474,   494,    512,  529 

Electric  Storage  Battery  Company's  Factory.  Illus- 
trated               QQ 

Electric  Transportation  of  Mails  and  Freight  in  Chi- 
cago  Tunnels.      Illustrated 

87,   125.   126,   130,    181.   273.   373,  437 

Electrical   Apparatus,   Care  of.     By  E.   B.  Clark 340 

Electrical  Apparatus,  How  to  Minimize  Danger  in 
Handling.      By    E.    B.    Clark 252.  253 

Electrical   Apparatus,   Is.   Contraband  of  War?..2u9.  300 

Electrical  Business,  Opportunities  in  the.  By  George 
A.  Damon.  Illustrated.  With  discussion.  {West- 
ern Society  of  Engineers)    251.  252 

Electrical  Discharge  Designs,  Artistic.  By  Frank  C. 
Perkins.       Illustrated     165 

Electrical  Draftsmen,  Foreign,  Conventional  Signs 
Used  by.     By  Arthur  d'Romtra.     Illustrated 501 

"Electrical  Engineering  Experiments."  By  George 
F.    Sever.      (Book   Review)  ■. 277 

Electrical  Exhibits  Installed  in  the  Palace  of  Elec- 
tricity at  the  Universal  Exposition  of  1904.  By 
Winder    Elwell    Goldsborough.      Illustrated.  ..  .304,  305 

Electrical  Exhibits  in  the  Palace  of  Electricity,  Ar- 
rangement of.  By  Paul  F.  Williams.  Illustrated. 
308,   309 

Electrical  Features  of  a  Large  Manufacturing  Plant 
(Pettibone,  MuUiken  &  Co.).     Illustrated. 497,  498,  499 

Electrical  Manufactures,  Western  Electricians'  Esti- 
mates   of    13 

Electrical  Manufacturing  by  Anglo-American  Enter- 
prise        175 

Electrical   Methods  of   Treating  Disease 78 

Electrical  Review  of  the  Year  1903.     (Editorial) ....      12 

Electricity   and  Life    42 

"Electricity  and  Matter."  By  J.  J.  Thomson. 
(Book    Review)     399 

Electricity  as  a  Fire  Hazard    119 

Electricity  as  a  Substitute  for  Steam  in  Heavy  Kail- 
road    Service.      By    Arthur    M.    Waitt 424,  425 

Electricity  Comparatively   Harmless 37 

Electricity  in   Mines   In   Great   Britain 173 

Electricity.    Palace   of.    at    St.    Louis    Exposition,    In 

and    About    the.      Illustrated 

10,  11,  127,   304,   305,   308,   309,  310, 

311.    373,    390.    391,    396.    414.    435.   456   457,    480,  481 

Electricity,  Palace  of.  Exhibits  in  the,  on  the  Open- 
ing Day.     By  W.  E.  Goldsborough 390,  391 

Electricity   versus   Compressed   Air   for   Mines 175 

Electrification  of  Steam  Railroads  in  Great  Britain. 
Illustrated 68,    90,  278,  285.    381,   401.   472 

Electrifying     (American)     Steam     Railroads 177 

Electrolysis  for  the  Separation  of  Metals 171 

Electrolytic  Bleaching  Plants,  German.  Illus- 
trated  145.    146 

Electrolytic  Iron.  By  C.  F.  Burgess  and  Carl  Uam- 
buechen.    (American   Electrochemical   Society)  .318.  400 

Electrolytic    Iron.      (Editorial.) 334 

Electrolytic  Processes  Discussed  by  the  Faraday 
Society     330 

Electromechanical  Amusement  Device.     Illustrated..    501 

Electropneumatic  Railway  System.  Sahulka.  Illus- 
trated     265 

Electropneumatic    System    in    Department    Store. . .  .    381 

Electrotherapeutics,  The  Development  of.  By  C. 
Alfred    Smith     238 

Ellicott,    Edward   B.      Portrait    312.  313 

Emmet,  W.  L.  R.  (New  Steam-turbine  Develop- 
ments.     Illustrated)     393,  394 

Enclosed  Arc  Lighting.  Series  Alternating,  in  the 
Union   Stock   Yards.     Illustrated 207,   208.   209 

Engineering  Standards  Committee  of  England.... 
138,    178,  201 

Engineers'    Club    of   Philadelphia.       (Papers) 

.    237.    238,    393,  394 

Engines.  Steam,  at  St.  Louis  Exposition.  Illus- 
trated      106.  107 

England.  Northeastern  Railway  In,  Electrification  of 
the.      Illustrated    285,  472 

England.    Telephone    Situation    in 

201.    323.   377,    381,    401,  472 

England.      (See  also  Great  Britain.) 

England's   Fir^t   Important  Hydroelectric  Project...    447 

English   and   American    Manufacturers    135 

Entrlish  Electrical  Manufactures.  Protection  Policy 
for    24 

Europe,    Continent    of.    Electrical    Progress    on    the, 

in  1903.     Bv  Alfred  Gradenwitz.     Illustrated 

' 18.    19.     20 

European  Practice  in  High-tension  Transmission. 
By  Guido  Semenza.  With  discussion.  (American 
Institute   of    Electrical    Engineers) 195,  196 

Evansville  Telephone   Situation 41, 

76.  98.  130,  158.  218,  204.  322.  338,  377,  398,  445,   488 

Exciting  a  Generator.     By  H.-M.  Pblllips 136 

Exhibits    and    Exhibitors.    Electrical,    at    St.    Louis 

Exnosition.       Illustrated 

-308.   309.    37.3,    390.    391.    .S96.    435,    456.  457.  480,  481 

Exhibits,  Electrical,  Installed  in  the  Palace  of  Elec- 
tricity at  the  Universal  Exposition  of  1904.  Bv 
Winder    Elwell     Goldsborough.       Illustrated.  .304.  305 

Exhibits.  Electrical,  in  the  Palace  of  Electricity. 
Arrangement  of.  By  Paul  F.  Williams.  Illus- 
trated     308,  309 

Exhibits  in  the  Palace  of  Electricity  on  the  Open- 
ing Day.     Bv  W.  E.  Goldsborough 390.   391 

ExDorts.  '  Electrical,    by    Months -. 

: 31,    113.    187.    269,   .367,  457 

Exports.    Electrical,   of   1903 15,  113 

•'Exnosition  Handbook."  By  Charles  M.  Kurtz. 
(Book    Review)    58 


Factorv  Plant  of  Pettibone,  Mulliken  &  Co..  Elec- 
trical Features  of.     Illustrated 497.   498,  499 

Fa::rories,  Purchased  Electric  Power  in.  (Report 
of  W.  H.  Atkins.  S.  M.  Bushnell  and  G.  W. 
Brine    to    National     Electric    Light   Association.) 

With  discussion   490.  491 

Faller   Semi-automatic  Telephone  System 190.  191 

Fan  Motors  for  1904.  General  Electric.     Illustrated..  217 

Fansler.    Percival   E.      Portrait 313 

Faraday  Society,      (ileetings  and  Papers) 

I 26,    111.    167.    171.    330.397 

Fare.     Three-cent,     Proposed     in    Cleveland.      lUas- 

trated 69,  99,  259.  289 

Farm.   Texas.   Electric  Lights  on  a 153 

Farming.    Electricitv   in    201 

Favet-Chamonix  Electric   Railwav.     Illustrated 225 

February,   1904.   Electrical   Exports  for 269 

Feeders.    Parallel.    Protection    i^r.      Illustrated 146 

Feet,  Wheels  with.  Traction  Engine  Having.  Illus- 
trated        169 

Fennell.    Reginald    F.       (Practical    Construction    of 

Countrv  Telephone  Lines) 198.  199 

Ferrif.    G.       (The    Present    Status    of    Space    Teleg- 

raphv.     Illustrated)    352,  353 

Fessenden's.   H.   A..   Si^nalins   System 82 

Field's   (S.  D.)   Multiplex  Telegi-aphy.     Illustrated..   287 
Fields.  Adiustable.   Motor  with.     Illustrated. ..  .166.  16i 
Financial  Rewards  of  the  Electrical  Business.      (Edi- 
torial )     250 

Finsen   Light   Treatment    181 

Fire  and  Burglar  Alarm.  Ingenious 13fl 

Fire-engine    Trolley-car    Truck 138 

Fir?   Hazard.   Electricity  as  a 119 

Fire  in  Chicago  Theaters.  Precautions.  Electrical 
and   Otherwise,   to  Prevent.      Illustrated 347.  34S 
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Fire  Risk,  Tbe  Relative,  of  Oil  and  Air-blast  Trans- 
formers. By  E.  W.  Rice,  Jr.  With  discussion. 
(American   Institute  of  Electrical  Engineers.  .270,  337 

Fires,  Odd,  Due  to  Heedlessness 113 

Kires,  Sometliius  about  Alleged  Electrical.  (Edi- 
torial)         372 

Fireproofing  at  St.  Louis  Exposition 2o6 

Fishs,  Mr.  (F.  P.j  Annual  Review  of  tbe  Tele- 
phone   Situation.      (Editorial) 26S 

Fisb    Street.    Commonwealth    Electric    Company   Ac- 

quii'cs  Wore  Land  at 121,  153 

Fisli      Street      Station      Chicago,      5.000-horsepower 

Turbo-Generators  at.     Illustrated 53,     87 

Five-hundred-voir  Lighting  System.  A  Three-wire. 
By    Walter    I.     Barnes.       Illustrated.       (National 

El'ectric   Light    Association) 442 

Flaming    Arc,    The    Luminous    or.       By    Welles    E. 

Holmes.   (National  Electric  Light  Associationj  .443,  444 
Flasher.   Sign.   Ivnife-blade    (Bissell).     Illustrated...   446 
Fleischmanns  Motor   with  Adjustable  Fields.     Illus- 
trated     lt>6.   167 

Fleming's   '"Handbook   for   the   Electrical   Laboratory 

and  Testing  Room."      (Book  Review) 5S 

Flood  Damage  to  Electrical  Plants.     Illustrated 

T 100,    279.   333 

Flour,  Electrical  Process  of  Treating.     Illustrated..    434 
Fluid     Connection,     Pearne's     Telephone-switchboard 

Plug  with.     Illustrated    377 

Foreign  Electrical  Draftsmen.  Conventional  Signs 
Used    by.     By    Arthur    d'Romtra.      Illustrated.  . . .    501 

Foster,   Charles  F.     Portrait 312.  313 

Fountain,  Electric,  in  Crystal  Palace,  London.  (Edi- 
torial)         200 

France  at   St.    Louis  Exposition,   Electrical   Exhibits 

of.      Illustrated    309.  310 

France,  Fayet-Chamonix  Electric  Railway  in.  Illus- 
trated         225 

France.  Water  and  Electric  Power  in 128 

Francis,  David  R.     Portrait 312 

Franklin,  Statue  of,  at  St.  Louis  Exposition.  Illus- 
trated        304 

Freight    and    Mails    in    Chicago    Tunnels,     Electric 

Transportation   of.      Illustrated 

S7.    125,    126.    130,    181,   273.    373,  437 

Freight  Delivery  in  Tunnels.   Electric.      (Editorial) .    130 

Freight  Handling   by  Electric   Railway 53 

French    Electric    Thermopbile.      Illustrated 86 

French  Oxygen    Generator,  New.      Illustrated.  .  .266,  267 
French    Telephone    Girls    are    Public    Functionaries. 

(Editorial)    502 

Frozen    Water    Pipes,    Thawing.       (Editorial) 230 

Frozen  Water  Pipes,  Thawing  by  Electric  Heat. . . . 

230.    253.    2G4.  356 

Fundamental  Properties  of  the  Alternating  Current. 
By  W.  B.  Gump.     Illustrated 286.  287 


Gally's,   Mcrrit,    Telephone    Repeater.      Illustrated.. .      77 
Galvanometers,     New     German     Moving-coil.       Illus- 
trated     491,  492 

Galveston,    Electric-railway,    Improvements    in 39 

Gambling,  Public,  Relation  of  Telegraph  and  Tele- 
phone Companies  to 254,  26s.   274,  382,  401,  438 

Gambling    Question.    The.       (Editorial) 268 

Gardening,  Electricity  in 131 

Garrison,    William    O.,    Death    of 73.     96 

Garvins  Falls,  N.  H.,  Hydro-electric  Plant  at,  Ex- 
tending the.     Illustrated    245 

Gas    and    Electric    Station.    A    New    Canadian.      By 

Frank    C.    Perkins.      Illustrated 329,330 

Gas   Distribution,    High-pressure 97 

Gas   Lighting   in    Cbicago 153 

Gas  Power  for  Central  Stations.  By  .7.  R.  Bibhins. 
Illustrated.        (American     Institute    of     Electrical 

Engineers)    56.     57 

Gas.    Superiority   of    Electricity   over,    in   Very    Cold 

Weather.       (Editorial)     214 

Gas  Engine,  The,  for  Central-station  Service.  By 
Ralph  D.  Mershon.  Illustrated.  (New  York  Elec- 
trical   Society)     215,  216 

Gas-engine  Exhaust,  Turbine  for.      (Editorial) 130 

Gasoline- vapor   Lamps,    Danger   from 280 

General  Electric  and  Allgemeine  Companies  in  Al- 
liance      339 

General  Electric  Company,  Annual  Report  of  the. . . . 

296.   374,  375 

General  Electric  Company's  Exhibit  at  St.  Louis  Ex- 
position.    Illustrated 457 

General  Electric  Fan  Motors  for  1904.  Illustrated.  .  217 
General  Electric  Flush  Wall  Receptacle.  Illustrated.  117 
General      Electric      Company's      Fuse-plug      Cabinet 

Panels.       Illustrated     320 

General    Electric    Company,    Interesting    Facts   from 

tbe  Annual  Report  of  the.      (Editorial) 372 

General  Electric  Type,  Small  Single-phase  Motors  of 

the.     Illustrated    341,  342 

General      Electric      Transformer,      Development      of 

the.      Illustrated    135 

General  Eleccric  Company  Wins  on  Anderson  Trol- 
ley   Patent    253 

"G.   E."  Trademark   in   Incandescent  Lamps.  The...    154 
General    Incandescent    Arc    Light    Company's    Auto- 
matic   Lamp    Shade.      Illustrated 509 

Generator,   Exciting  a.     By  II.  M.   Phillips 136 

Generator.  National   Electrical   Company's  1,500-kiIo- 

watt,   for   Exposition.      Illustrated    375 

Generator.  Railway   (Crocker-Wheeler),  for  St.  Louis 

Exposition.      Illustrated    40.  321 

Generator,  Revolving-field  Alternating-current.  Rush- 
more  on  the  Construction  of  the.  (American  In- 
stitute  of   Electrical   Engineers) 378 

Generator,  10,000-cycle.  Data  and  Tests  on  a.  By 
B.    G.  Lamme.      (American  Institute   of   Electrical 

Engineers)    , 471,  472 

Generators.    Alternating-current.     By  W.   B.    Gump. 

'  Illustrated    349.  350 

Generators.       Alternating-current,     :  Regulation      of. 

(American  Institute  of  Electrical  Engineers)  .378,  379 
Generator.<5.  Double-current,   and  Double-current  Sup- 
ply.       By     W.     L.     Walters.        With     discussion. 

(Northwestern    Electrical   Association) 95.     96 

Generators  in  Exhibitors'  Power  Plant  at  St.   Louis 

Exposition 106.  107 

Generators,  Single-phase  vei-sus  Multi-phase,  in 
Alternating-current    Railway    Work.      By    W.    A. 

Blanck.      Illustrated    288.   289 

Geneva,   Chevres  Hydi'o-electric  Plant  on  the  Rhone 

near.     By  A.  De  Courcy.     Illustrated 477,  478 

German    Electrical    Industry.       (Editorial) 392 

German  Electrical  Manufacturing  Companies.  Con- 
solidation of IS,  330,  489 

German   Electric-lighting  Statistics    ISO 

German  Electrolytic  Bleaching  Plants.     Illustrated. . 

145.  146 

German  Rules  for   Electrical   Plants 37 

German  Telephone  Service 137,   398 

Germany  at  St.  Louis  Exposition,  Electrical  Ex- 
hibits   of    310.  311 

Germany  Grants  Patent  Rights  to  Professor  Pupln..  137 
Germany.     High-speed    Electric    Railway    Trials    in. 

Illustrated    .  ._ ]  0,     20 

Germany.  High-speed  Steam  Locomotive  Tests  in, 498,  499 

Gleason   Tube    Protector.      Illustrated 420 

Globe      Automatic     Telephone      Companv's      System. 

Illustrated     190 

Gold    Dredging.    Electricity    in.      Illustrated 257 

Goldsborough.  Winder  Elwell.  (Electrical  Exhibits 
Installed  in  the  Palace  of  Electrlcitv  at  the  Uni- 
versal  Exposition   of   1904.      Illustrated) .304,   305 

Ooldsborough,   W.    E.,   Portrait 304,  312 


Goldsborough,  W.  E.  (Exhibits  in  the  Palace  of  Elec- 
tricity   on    the    Opening   Day.) 390.  391 

Goodwin   Sands,  Space  Telegraphy  for 119 

Governing,  Electric,  of  Steam  Turbines.  Illus- 
trated       69 

Government  Building,  Cbicago,  New,  Progress  of  Elec- 
trical   Installation    in.         Illustrated 249 

Gradenwitz,  Alfred.  (Electrical  Progress  on  the 
Continent   in  1903.     Illustrated.) IS,   19,     20 

Grand  Rapids,  Mich.,  Automatic  Telephone  Service 
in.      Illustrated 47,    48,      40 

Gravitation,  Law  of.  Do  We  Know  the?  By  Arthur 
A.    Skeels.      (Communication.) 51 

Great   Britain.       (Correspondence) 24,    61, 

79.  99,  119.  138,  159.  178,  201,  220,  239,  258,  278, 
297,  323,  342.  361,  381,  401,  426,  447,  472,  402,  510.  527 

Great  Britain  at  St.  Louis  Exposition,  Electrical 
Exhibits    of.         Illustrated 310.    311 

Great  Britain.  The  Electrical  Industry  in,  During 
1903.      Illustrated 16,    17,     IS 

Great    Britain,    Electricity    in    JMines    in 173 

Great  Britain,  Steam  Railroads  in.  Electrification 
of.      Illustrated 68,    00,   278,    2S5.    3S1,   401,   472 

Great  Britain.      (See  also  England.) 

Great  Northern  and  Citv  Electric  Railway  of  Lon- 
don     99,  171.   178 

Great  Western  Railway  Company's  Suburban  Lines 
in  London  to  Be  Electrically  Equipped 68,  159 

Greene.  Edgar  B.  (Economy  in  Minor  Station  Sup- 
plies)        507 

Grittin's   "Machine   Design."      (Book  Review) 201 

Group  Switches  in  Large  Power  Plants,  The  Use  of. 
By  L.  B.  Stlllwell.  Illustrated.  With  discussion. 
(American  Institute  of  Electrical  Engineers) .... 
270,     271,  337 

Grover.  T.  F.     Portrait   91,     92 

Grubbe,  Emil  H.  (High-frequency  Electric  Cur- 
rents  in   Medicine) 60 

Grubbe,   Emil   H.      (X-ray  Treatment) 37 

Gump,  W.  B.  (Alternating-current  Working.  Illus- 
trated.)   2S6.   287.   330,  331,   332,  340, 

350,  368,  369,  395,  415.  416.  417,  483,  484,  518,  519,  523 


Hale,  William  B.     Portrait 49,     50 

Haller    Electric    Sign    and    Dimmer.      Illustrated..     97 
Haller    Machine    Company's    Electric    Signs.       Illus- 
trated      ;   420 

Hammer,  William  J.,  on  Radium   and  Radio-activity 

208.  200 

Hammer's   Collection  of  Historic  Cables.     Illustrated  167 
Hancock.  W.  P.      (Underground  Construction.     Illus- 
trated)  466.    467,    4t>5.    486,    503,    504,   505 

"Handbook  for  the  Electrical  Laboratory  and  Test- 
ing-Room."    By    J.    A.    Fleming.      (Book    Review)      58 

Harbin,    Electrical    Utilities    for 168 

Harrison,     O.,     Electric-Ilgbt    Plant     During    Flood. 

Illustrated     333 

Hart,    Henry    W.      (Advertising) 256,257 

Hartfoid    Time    Switch.      Illustrated 321 

Hawaiian    Franchises    1C8,  269 

Health-giving  Properties  of  Electrlc-rallway  Travel. 

(Editorial)    90 

Heater,     Curling-iron     and    Cosmetic,    for     Theater 

Dressing    Rooms.       (Simplex.)       Illustrated 253 

Heaters    and    Cooking    Apparatus.    Foreign    Electric. 

By   Frank   C.    Perkins.      Illustrated 387.  388 

Heating  and  Cooking  Utensils.  Electric  (Prome- 
theus).    Illustrated     42 

Heating     and     Lighting.     Combined,     Central-station 

System  in  Indianapolis.     Illustrated 431,  432.  433 

Healing,  Central-station.  By  W.  H.  Schott.  With 
discussion.  (Northwestern  Electrical  Associa- 
tion)      114.  115 

Heating,  District.  (Report  of  E.  F.  McCabe.  D.  F. 
McGee   and   C.    R.    Maunsell    to    National    Electric 

Light  Association.)      With   discussion 526,  527 

Heating,  Electric,  J.  I.  Ayer,  on.  (National  Elec- 
tric   Light    Association.)      441 

Heating   from    Central    Stations.      (Question    Box   of 

Iowa   Electrical    Association) 397 

Heating  System,  Electric  Hot-water 11 

Hefner-Alteueck.    F.    von.    Death    of 73 

Henry.    Statue    of,    at    St.    Louis    Exposition.      Hlus- 

uated     304 

Hering's  "Ready  Reference  Tables."  (Book  Re- 
view)       ; 507 

Heriner   Electric   Company's   Equipment  for   World's 

Fair   Launches.      Illustrated 273 

Hewitt  Vapor  Lamps.    New.     Illustrated 421 

Hewitt   \'apor   Lamps.    Regulator   for.      Illustrated..    113 
Hewlett,  E.  M.      (Oil   Switches  for  High   Pressures) 

271,   272 

Hiccoughs    Cured    by    Electricity 253 

Hlcker.iooper,    General.    Death    of.      Portrait 417 

High-frequency  Electric  Currents  In  Medicine.  By 
Emit  H.  Grubbe.  (Chicago  Electromedical  So- 
ciety)            60 

Hlgb-potentia!   Work.  Prof.  H.  B.  Smith's.     By  L.  L. 

Conant.       (Communication)     293 

High-pressure    Gas   Distribution 97 

High-speed      Electric- rail  way      Trials     in     Germany. 

Illustrated i;).     20 

High-speed  Steam-Iocomotlve  Tests  in  Germany. 498.  499 
High-tension     and     Telephone     Wires,     Crosses     of. 

(Editorial)     170 

High-tension  Distributing  Systems.  Overhead,  in 
Suburban  Districts.  By  George  H.  Lukes.  With 
discussion.  (American  Institute  of  Electrical  En- 
gineers)       131,  135 

High-tension  Transmission  Convention  of  the  In- 
stitute   in   Chicago 521 

High-tension  Transmission,  European  Practice  in. 
By  Guido  Semenza.      With  discussion,      (American 

Institute   of    Electrical    Engineers) -105,  106 

High-tension  Transmission.  (Papers  and  Discussions 
before  the  American  Institute  of  Electrical  En- 
gineers)      

134,    135.   195.    196,    247.    248.    249,    270,    271.    272,   337 

High-tension    Wires,    Protection    from 339 

High  Voltages,  The  Conductivity  of  the  Atmosphere 
at.  By  Harris  .T.  Ryan.  Illustrated.  With  dis- 
cussion, (American  Institute  of  Electrical  En- 
gineers)      195,    247.   248,   249 

Hill's   Electric   Hot-water    Heating   Svstem 11 

Hillig,    Fred.    J.       (The    Theory    of    Radio-activltv) .    341 

Hollweg.    Louis.      Portrait 188,  189 

Holophane    Exhibit    at    St.   Louis    Exposition 323 

Holson's    Automobile     Truck     with     Motors     in    the 

Wheels.      Illustrated 147,  148 

Hornberjrer-Irwin   Transformers.     Illustrated 293 

Horses   Killed   by   Stray   Electric  Current 136 

Horstman  and  Tousley's    "Modern   Wiring  Diagrams 

and   Descriptions."      (Book   Review) 74 

Hot-water  Pleating  System.   Electric 11 

House  Wirinc:  in  Cape  Town 447 

Howard,   Andrew,   Death   of.      Portrait 213 

Howes,    Robert.       (A    100-mile    Transmission    Line.) 

Illustrated    442,    443,  459 

Hull.    England.    Street-railway    Svstem    in 258 

Human  Body,  N-rays   Given  Off  by  the 209 

Humphrey.  C.  W.  (Lost  and  Unaccoxmted-for  Cur- 
rent.     Illustrated)    454,  455 

Hvdro-electrlc   Companies   and   the   Law   of  Eminent 

Domain.      (Editorial)    112 

Hydro-electric    PInnt   at    Garvins    Falls,    N.    H.,    Ex- 

tendinff    the.       Illustrated 245 

Hydro-electric  Plant.  Chi^vres.  on  the  Rhone,  near 
Geneva.     By  A.  De  Courcy.     Illustrated 477,  478 


Hydro-electric  Plant  on  the  Avancon   River  at  Bex, 

Switzerland.  By  Franz  Koester.  Illustrated. 263,  264 
Hydro-electric  Project.  England's  First  Important.  447 
Hylo   "Long-distance"    Lamp.     Illustrated 321 


Ice  Cutting  on  Electric  Railway 140 

Ice  Dangers  to  Power  Plants  at  Niagara  Falls.  By 
Orrin   E.  Dunlap.      Illustrated    187 

Ice  Plants,  Electric  Light  and  Power  Plants  in 
Connection  with.  By  c.  L.  Waketield.  (National 
Electric   Light   Association)    444 

Idano  Towns,  Electric  Power  for 175 

Illinois  Central  Railroad  Company's  Attitude  To- 
ward Electrical  Equipment  for  Suburban  Trains. 
(Editorial)     52,  458 

Illinois  central  Suburban  Service,  Electrical  Equip- 
ment of    52.    289,  458 

Illinois  Tunnel  Company's  Operations  in  Chicago. 
Illustrated    S7,  125,   126,  181.  273.   373.  437 

Illumination    at    the    St.    Louis    Exposition.       Illus- 

trated..l0,  11,  303.  311,  312,  373.  391,  396,  515,  516,  ol7 

Illumination  of  the  Main  Picture  of  the  St.  Louis 
Exposition.      Illustrated 515,    516.  517 

Incandescent-lamp   Situation,   The 273,    291,  319 

Incandescent-lamp  Testing.  (Iowa  Electrical  Asso- 
ciation)          355 

Incandescent  Lamp,  The  Central  Station  and  the. 
By  A  Central-station  Manager.      (Communication).   319 

Incandescent  Lamps  and  Their  Smashing  Point.  By 
George  C.  Keech.  With  discussion.  (North- 
western   Electrical    Association) 94,     95 

Incandescent    Lamps,   The    "GE"    Ti-ademark   in....   154 

Independent  Telephone  Men  on  an  Inspection  Ti-lp. 
423,  445 

Indian    Territory,    Electric    Coal-carrying    Road    in. .    177 

Indiana.      (Correspondence)    24,  25,  44,  80, 

100.    120.    140.    161.    179,    203.   241,    259.    279,    299, 
325,    343,    362,    382,  ^02,   427.    448,   473,    403,    511,  528 

Indiana  Engineering  Society.  (Annual  meeting  in 
Indianapolis.    January    14-10.    1904) 73 

Indiana.  Engines,  Motors  and  Waterwheels  in 70 

Indiana.  Independent  Telephone  Development  in. 
Illustrated 188,  189 

Indiana,  Interurban   Electric  Railways  In... 44,  189,  521 

Indiana    Telephone    Items.       (Correspondence) 

23,  41.    59.    76,   98, 

99,    lis.    137.    157.    174.    200.    235.    254,    275,    294, 
322,   338.   360.  376,   398,  422,   445,   468,  488.   508,  525 

Indiana  Union  Tiaction  Company,  Annual  Sleeting 
of    the    241 

Indianapolis.  Central-station  System  In,  Combined 
Heating    and    Lighting.      lilusU-ated. . .  .431.    432.  433 

Indianapolis-Cincinnati  Road,  Alternating-current 
Motors   for    95 

Indianapolis   Lets    Lighting   Contract 187 

Indianapolis  Telephone  Company   Formed.  .218,   235,  322 

Inductance  and  Capacity.  By  W.  B.  Gump.  Illus- 
trated  330,   331,   332 

Inspection,  Wiring,  by  Central  Stations.   (Editorial).    502 

Insull.  Samuel,  on  the  Steam  Turbine 482.  486 

Intematlooal  Electrical  Congress  of  1904,  Prepara- 
tions for  the.     Illustrated 

30.   31.    90,    291,   315.    333.  471.  409 

International  Electrical  Congress  of  1904,  The 
Scientific    Work    of   the.      By   Henry   S.    Carhart.  .    315 

International  Telephone  Manufacturing  Company's 
Double    Ringing   and    Listening    Key.      Illustrated.    217 

Interrupter  for   X-ray  Work.  A   Novel.      Illustrated.    149 

Interurhan    Electric    Railways    In    Indiana 44,  189 

Intramural  Railway  at  St.  Louis  Exposition.  Illus- 
trated     40.  127,  306.  307,  321.   396 

Iowa  Coal,  The  Combustion  of.  By  G.  W.  Bissell. 
(Iowa    Electrical    Association) 355.  358 

Iowa    Electrical    Association.     (Annual    meeting    In 

Des    Molues,    April   20.   21.   1904) 

339,  .355,  356.   357,  397,  419,  424 

fowa  Electrical  Association,  Excellent  Convention  of 
the.      (Editorial)    354 

Iowa  Street  and  Interurban  Railway  Association 

357.   358 

Jowa  Telephone  Association.  (Annual  meeting  In 
Des  Moines,    March   8-10,   1904) 234 

Iron  and  Steel  Commission,  Canadian  Electrothermlc 
24.     117.    139,423 

Iron,  Electrolytic.  By  C,  F.  Burgess  and  Carl  Ham- 
buechen.  (American  Electrochemical  Society) .  . 
318, 

Iron.    Electrolytic.      (Editorial)    

iroquols  Theater  Calamity.  The 

35,  36,  53.  73,  96.  97, 

Iroquois    Theater    Fire,    The.     (Editorial) 

34,    72,   90,   170. 

Irrigation  versus  Waterpower  Development.  (Ed- 
itorial)      

Tsore.  France.  Water  and   Electric  Power  In 

Isolated   Plant  Question.   The.      (Editorial.) 

Italy,    Electric-rall^\ay    Extension    In 
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Jamestown.  N.  Y..  as  an  Electrlc-rallway  Center.... 

January.    1904.   Electrical   Exports   for 

January's    Bad    Mortuary    Record.      (Editorial) 

Japan  a  Large  Buver  of  Electrical  Machinery.  (Ed- 
itorial)     

Japan  and  Russia,  Electrical  Aspects  of  the  War 
Between.       (Editorial) 112.    194, 

Japan  and  Russia,  War  Between.  {See  also  Russo- 
Japanese   War.) 

Japan  at  St.  Louis  Exposition.  Electrical  Exhibits  of 

Japan.    Electric-railway    Conditions   In ' 

Japan's  Success  Due  to  Technical  Training.  (Edi- 
torial)     

Jeffrey  Electric  Gathering  Locomotive  for  Mines. 
Illustrated    

Jewell    Direct-current    Instruments.     Illustrated. . . . 

Johns  (H.  W,)-Manville  Company,  Convention  of 
the 197,   256. 

Jones,  Francis  W.  (Wind  Pressure  on  Telegraph 
Structures)   

Jones'  Panel  Board  for  OIEce  Buildings.     Illustrated 

Joplln,  Mo.,  May  Supply  Electric  Light  to  Private 
Consumers    

Joplln's  Up-to-date  Electrical  Plant  


Kansas,    New    Electric    Railway    for 

Kansas,   Telephone  Progress  In 59.   254.  422, 

Keech,    George   C.      (Incandescent  Lamps  and  Their 

Smashing  Point)  94, 

Keelyn,    James    E..    on   Self-restoring  Drops 

Kellogg  Switchboard  and  Supply  Company's  Exhibit 

at   St    Louis.     Illustrated   127, 

Kelsch,   R.  S.,  on  Thawing  Frny.en  Water  Pipes 

Kelscb.    R.    S.      (The  Lachine   Rapids  Power  House. 

Illustrated)    32.  33, 

Kentucky.     (Correspondence)     

44.    62.    81,    101,  240.  401. 

Kentucky.    Telephone    Perils   In 75. 

Kerka  Hydroelectric  Plant  In  Dalraatla  (Austria).. 
Kern  RIv'er  Canyon.  Progress  of  Los  Angeles  Edison 

Companv's    Work    In    the 

Kcster  Company  Exhibits  an  Electric  Clock  Made  of 

Pins.     Illustrated     

King.    C.    G.    Y.,    on   the   Erection   of  a   5,000-horse- 

power  Vertical   Turbo-generator 
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Eing,    Terry   T,      (Alternating-current    Working) 395 

Kingan,   W.   F..   on  Thawing  Frozen   Water  Pipes..    264 
Knowlton,  Howard   S.      (Improving  Telephone   Serv- 
ice in   Private   Branch   Exchanges) 524^  525 

Knowlton,   Howard  S       (Notes  on  the  Operation  of 

Small    Telephone    Exchanges) 219 

Koester,     Franz.      (Electric     Power     Plant     on     the 
Avancon  Kiver  at  Bex.  Switzerland.     Illustrated) . 

263,264 

Kurtz's  "Exposition  Handbook."      (Book  Review)...      58 
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Labor    Disputes.    Arbitration    for.      (Editorial) 

Lachine  Rapids  Power  House.  The.  By  R.  S. 
Kelsch.  Illustrated.  (Canadian  Society  of  Civil 
Engineers)    32.    33, 

Lamme,  E.  G.  (Data  and  Tests  on  a  10,000-cycle 
Alternator)    471, 

Lamme  on  Single-phase  Railway  Motors.  (Institute 
discussion)     

Lamme  Single-phase  Railway  Motor,  The.  Illus- 
trated      394, 

Lamp,    Bastian  Mercury-vapor.     Illustrated 

Lauip-cord   Adjuster.    Seaman's      Illustrated 

Lamp.    Hylo   "Long-distance."     Illustrated 

Lamp  Shade,  Automatic.     (G.  I.)     Illustrated 

Lamp    Situation.   The  Incandesceut 273.    291, 

Lamp-socket  Litigation.  (Communication  from  the 
Perkins  Electric   Switch  Manufacturing  Company) 

Lamp,    The  Pioneer  Edison 

Lamps.  Incandescent,  and  Their  Smashing  Point. 
By  George  C.  Keeeh.  With  discussion.  (North- 
western Electrical  Association) 94, 

Lancashire  and  Yorkshire  Electric-railwav  Equip- 
ment in  England 68,  278, 

I-ansing  Car-barn   Fire    

Lansing,  St.  Johns  and  St.  Louis  (Mich.)  Railway. 
Illustrated    6,   7,   8.  9 

Launches,  Electric,  at  St.  Louis  Exposition  Illus 
trated     273, 

Laundering,  Ozone  in.      Illustrated   

Law  of  Gravitation,  Do  We  Know  the?  By  Arthur 
A.    Skeels.      ((Tommnnication)    

Liob,  John  W..  Jr.,  President-elect  of  the  Institute. 
Portrait 268,  269, 

Life.  Electricity   and   

Light,  Heat  and  Power  in  a  Large  Apartment  Build- 
ing.    Illustrated 85, 

Lighting  Statistics,   Canadian    71, 

Lighting  Statistics,  Chicago   117,  153,   180, 

Lighting.      (See  also  Illumination.) 

Lighting  Rods.      (Editorial) 

Lincoln,  P.  M.  (Voltage  Regulation  of  Rotary  Con- 
verters.      Illustrated)     219, 

Liquid  Sunshine  at  the  "Tech"  Dinner  in  New  York 
: 138, 

"Localization  of  Faults  in  Electric-light  and  Power 
Mains.*'     By  F.   C.    Raphael.      (Book   Review).... 

Locomotive  Testing  Plant  at  St.  Louis  Exposition.  . 
: 122,    127, 

Locomotive  'Tests,  High-speed  Steam,  in  Germany.. 
r 498. 

Locomotives,  Electric,  for  the  New  York  Central.  Il- 
lustrated  

Lombard-Gerin  Auto-trolley  System.    Illustrated. 283. 

London,  Great  Northern  and  City  Electric  Railway 
of    . 09,   171. 

London,  Great  Western  Railway  Company's  Sub- 
urban  Lines  in.   to  Be   Electrically   Equipped.  .68. 

London,  Progress  on  the  Electrification  of  the  Un- 
derground-railway System  of  the  Metropolitan 
District   in    

London,  The  Rapid-transit  Problem  in 499, 

London,    The  Telephone  in 

London  Trunk  Telephone  Exchange.   Illustrated. 351, 

Long-distance  Telephone  Co-operation  in  the  Central 
States 254,   275,    294.    423,    445, 

Long  Island  Railroad.  Electrification  of  the 

Lorimer  Automatic  Machine  Telephone  System.  By 
F.    Dagger.      Illustrated 191,    192, 

Lost  and  Unaccounted-for  Current.  By  C.  W. 
Humphrey.  Illustrated.  With  discussion,  (Na- 
tional   Electric    Light    Association) 454, 

Louisiana   Purchase   Exposition.    The 

Louisiana   Purchase  Exposition,   The.      (Editorial).. 

Louisiana  Purchase  Exposition.  (See  also  St.  Louis 
Exposition.) 

Louisville.   Independent  Telephony  in 

Lukes,  George  H.  (Overhead  High-tension  Distribut- 
ing  Systems   in    Suburban    Districts) 

Luminous  or  Flaming  Arc.  The.  By  Welles  E. 
Holmes.  (National  Electric  Light  Association). 
443, 

Lyons,    James   W.      Portrait 


"Mechanical  Engineer's  Handbook."  By  H.  H.  Sup- 
lee.       (Book    Review)      

Mechanical  Stoker.  Little  Giant.  (Chicago  Pneu- 
matic  Tool    Company.)      Illustrated    

Mechanical  Stoker.  The,  and  the  Human  Operator. 
By  Edwin  Y'awger.  With  discussion.  (National 
Electric  Light  Association)    . .  . , 507, 

Medical  Men  Discuss  Electrical  Treatment  of  Dis- 
eases     

Medicine,  High-frequency  Electric  Currents  in.  By 
Emil  H.  Grubbe.  (Chicago  Electromedical  So- 
ciety)     

Jlemphis,   Stately  Telephone  Building  in.  Illustrated. 

Mercury-vapor   Lamp.    Bastian.      Illustrated. ,. 

Mercury-vapor  Lamps,   Hewitt,   New.     Ilhistrated.  .  . 

Mercury-vapor  Lamps,    Regulator   for.      Illustrated.  . 

Mersey   Railway,    Results   of   Electric   Traction    on.. 

Mershon,  Ralph  D.  (The  Gas  Engine  for  Central- 
station   Service.      Illustrated)    215, 

Metals.   Separation  of.  Electrolysis  for  the 

Meter-patent    Claims.    Steinmetz    Contending  for.  . .  . 

"Meter  Practice."     By  L.   C.   Reed.      (Book   Review) 

Meter,  Service,  for  Telephone  Lines,  McBrety's. 
Illustrated     

Meters,  Electric.  By  George  S.  Carson.  (Iowa  Elec- 
trical   Association) 355. 

Meters.  Testing,  in  Small  Plants.  (Question  Box  of 
the  Iowa  Electrical  Association)    

Metric    System,    The.       (Editorial)     

Metric  System,  The,  in  England  and  English  Col- 
onies        239. 

Mexico  at  St.    Louis   Exposition,    Electrical   Exhibits 
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"Machine  Design."  By  Charles  L.  Griffin.  (Book 
Review)      

Machinery  Hall  at  St.  Louis  Exposition.  Illus- 
trated  106,   107. 

Mackay  Companies.   Formation   of  the 

Magnetic    "Cut-meter."    Warner.       Illustrated 

Magnetic   Ore    Separator,    Edison's.      Illustrated. 436, 

Magnetic    Springs.    Indiana 

Magnetic  Survey  of  the  United  States 

Magnetic  Telephone  Repeater,  Prof.  Trowbri<3ge's. 
Illustrated •  ■ 

Magnetite  Arc  Lamp    443. 

Magneto-call  Exchange  System,  Increasing  the  Ef- 
ficiency of  Operation  of  a.  By  11.  P.  Clausen. 
Illustrated 184.  185,  186. 

Magneto  Teleohone  Systems.  Adaptation  of.  to  Cen- 
tral-energy "Operation.  (Rorty's  system.)  Illus- 
trated  - -36, 

Maine,    Undeveloped  Waterpower  m 

Manchuria    (Harbin),    Electrical    Utilities   for 

Manila,    Industrial    Outlook    in 

Manufactures,  Electrical,  Western  Electrician's  Sta- 
tistics    of ......-.*..-,.. 

Manufactuiing  Plant    (Pettibone,  Mulliken   &'  Co.)  .  . 

Large,   Electrical    Features   of  a.     Illustrated 

407,    49S, 

Mareli,    1904,    Electrical    Exports    lor 

Marconi  Company  Makes  Agreement  With  British 
Postofflce 3*2, 

Marconi's   Plans    •  ■  ■  ■  ■  ■  ■  •  • 1^7, 

Market    and     Weather     Reports     by     Telephone.  .  .  . 

Marriage  of  Telephone   Girls    -  ■  -  . 

Marshall.   Clovd.     Portrait   ■  .;.  ■■^12, 

Martin    T    C.   on  Progress   in   Electric   Lighting... 

Mason's    "Static    Electricity."       (Book    Eeview)  .  .  .  . 

Massachusetts.  Proposed  State  Supervision  of  Tele- 
phone and  Telegraph  Companies  in 

Massachusetts,    Steam    and    Electric    Hallways    in... 

Mayor    Harrison  on   the   Traction    Situation.      (Bdi- 

McBerty's  Service  Meter  lor  Telephone  Lines.  Il- 
lustrated     '^.^  ■■.■■."  V^  ■'/.'■■  ■ 

McCabe,  McGee  and  Maunsell  on  District  Heating.  . 

Mc'culioch.'  Ca'p't'.  'Robert,  Goes  irom  Chicago  to_^St. 

Louis.      Portrait . 

McGuire,  William  A.,   Death  of 

McMeen,   S.  G.      (Patents  and   Inventions) .._.. .... 

McMeen     S     G       Portrait lo7,    23o,    2i3, 

Measurements  and  Tests  (Alternating  Current).     Br 

W.  B.  Gump.     Illustrated olb,  5ia, 
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Mexico.     (Correspondence  and  notes)    25,  62, 

77,   100,    101,    VIO.   139.    140,   157,    160,    179,    203, 
240.  278,   344,   383,   402,   422,   427,   440,   403,   510,  511 

Mexico.    Steam    Turbines    for     22 

Mica,    Supply,   The    447 

Michigan,    Association    of    Electric    Light    Managers, 

Formation   ol   the    509 

Michigan,  Bell  Extensions  in   488 

Michigan.       (Correspondence)     

25,    44,     62.    SO,    100,    120.    140, 

161,   178,   170,  203.    221,   240,   241,   259,    278,   270, 
298,   325,   343,  302,   402,   427,  449,  473.   493,  511,   528 
Michigan   Independent  Telephone   Association.      (An- 
nual convention  in  Grand  Rapids,  February  24,  25, 

•  1004)    193 

Michigan  State  Telephone  Company,  Aftalrs  of  the. 

118.    175,    294,  398 

Michigan  Telephone   Matters.      (Correspondence) . . . 

41,    76,   lis,   137,    158, 

21S,  235,   254,   275,   204,   322,   360,    376,   382,   SOS,  468 

Mileage  Books,  Electric  Road  Issues 115 

Military  Telegraphers  Should  Have  Justice,  (Edi- 
torial)         334 

Miller,    Kempster   B.      Portrait    273 

Mine    Locomotives,    Electric.      Illustrated     280 

Mines  and  Metallurgy,  Palace  of,  at  St.  Louis  Ex- 
position.     Illustrated    300 

Mines,    Electricity    in,    in    Great    Britain    173 

Mines.  Electricity  versus  Compressed  Air  lor 170 

Mining  Locomotives,  Motor  Suspension  for.  Illus- 
trated       200 

Minnesota  State  Capitol,  New,  Electrical  Installa- 
tion   for    the.      Illustrated    453,  454 

Minor   Station  Supplies.   Economy   in.      By  Edgar  B. 

Greene.      (National   Electric   Light   Association)..    507 
Miscellaneous  Notes  ..45,  64.  82,  102,  122,  142,  162, 
ISl,  205,   242,   261,  280,   300,   326,   327,    364,   384, 
3S5,  404,  428,   450,   451,   474,  475.   495,   512,   513,  530 
Montreal,    Lachine   Rapids   Power   House  near.      Il- 
lustrated     32,   33,     3S 

Montreal,  Transmission  of  Shawinigan  Falls  Power 

to 67,     08 

Moodle-Small  Selective  Signaling  System,  Illus- 
trated       129 

Moody,    Walter    S.       (Terminals    and    Bushings    for 

High-pressure    TransCormers)     272,  337 

Moonlight  Schedule,   Western  Electrician's 58 

Moore,    Thomas    M.      Portrait    312 

Mordey  and  Hansard's  Arrangement  of  Return-cur- 
rent   Conductor    in    Alternating-current    Traction 

Systems.      Illustrated    51 

Morgan   Electric   Mine  Locomotive.      Illustrated....   289 
Morgantown,  W.  Va..  Electric  Railway  in.     By  Wal- 
ter L.  Webb.     With  discussion.      (Engineer's  Club 

of    Philadelphia)     237,  238 

Mosely  Educational  Commission 334,  309 

Motor,    Alternating-current,    Renshaw    on    the 231 

Motor-operated  Valves.      Illustrated    292 

Motor,  Pump,  2,000-horsepower,  Installing  for  Cas- 
cade  at    St.    Louis    Exposition.      Illustrated. 314 

Motor,  Railway,  Westinghouse  Single-phase.  Illus- 
trated     350,   304,  395 

i\Iotor,  Series.  Reversal  of  a   187 

Motor,  Single-phase  Railway,  Some  Possibilities  of 
the.      By   A.    H.    Armstrong.      (Canadian    Society 

of  Civil   Engineers)    176,   177 

Motor,  Single-phase  Repulsion,  Speed-torc|Ue  Char- 
acteristics of  the.  By  Walter  I.  Slichter.  Illus- 
trated.    With  discussion.     (American  Institute  of 

Electrical   Engineers)    110,    111,   132,  133 

Motor    Suspension   for   Mining   Locomotives.      IIlus- 

'     trated    260 

Motor,  The  Alternating-current  Railway.  By  Charles 
P.  Steinmetz.  Illustrated.  With  discussion. 
(American  Institute  of  Electrical  Engineersl    .... 

; 108.  109.   110,   132,   133,  213 

Motor,   Unique   Reciprocating    238 

Motor  with    Adiustable    Fields.      Illustrated.  ..  .166,  167 
Motors,    Alternatlns-current,    and    the    Rotary    Con- 
verter      By   W.    B.    Gump.      Illustrated.  .415,  416,  417 
Motors,     Alternating-current,     lor     Indianapolis-Cin- 
cinnati  Road - :  •-     9o 

Motors,      Small     Single-phase      (General     Electric). 

Illustrated    341.  342 

Motors,  Three-phase,  for  Shipyards 24o,  246 

Motors.  Variable-speed,  for  Single  Voltage  (Com- 
mercial   Electric   Company).      Illustrated 19S 

Mount    Vesuvius.    Electric    Railway    on    341 

Mueller  Law  Is  Approved   290,   291,  .310 

Multiphase  Generators,  Single  versus,  in  Alternat- 
ing-current   Railway    Work.      By    W.    A.    Blanck. 

Illustrated    2SS,  289 

Multiplex  Telegraphy    (S.   D.   Field's   patent).     Illus- 

trated     ' ,'.;.;."    - 

Municipal  Ownership,  Chicago  Votes  for.  (Edi- 
torial)         290 

Municipal-ownership    Complications    in    Joplin.    Mo.  .      74 
Municipal    Ownership    Defeated   in    San   Antonio....      15 
Municipal  Ownershio  in  Hudson,  Mass.,  Curious  Re- 
sult   of.      (Editorial)    194 

Municipal  Plant  Not  Desirable  in  Biughamton.  N.  Y.     39 
Municipal    Telephony    Proposed    in    Evansville,    In- 
diana.     (Editorial) .  ■ 130 

Mustrats   Cause   Peculiar  Accident    26i 

Myers,   James  A.,  Death  ol    489 


National    Electric    Light    Association's    Proceedings 

for  1903.     (Book  Review )    150 

National    Electric    Light     Association,     Membership 

Classification    of 50]^ 

National   Electric   Light  Association,   New   Members 

„  ol  the    172,  173,   280,  363 

National  Electric  Light  Association,  Preparations  for 

the  Boston  Convention  of  the    

SI,  04.  108,  128,  172,  173,   ISO,  231, 

279,  2S0,    321,   345,    358,  384,    403,   404,   413,  414,  41S 
National  Electric  Light  Association.      (Annual  Con- 
vention in  Boston,  May  24-27,  1004.)     Illustrated. 

'441,   442,  443,   444, '454.  "455,'459,"4(3d,'  46i,  46"', 
463,   464,  465,   466,  467,   478,  470,  480,  485,  486, 
489,   490,  491,  503,   504,    505,   500,  507.   521,   526,  527 
National  Electric  Light  Association,  The  Boston  Con- 
vention of  the.     (Editorial)    418.  438,  458 

National  Supply  Dealers'  Association  to  Be  Formed.    358 
Navy,   United  States,  Electricity  on  Vessels  of   the 

Illustrated    117,  oqi 

Nernst  Lamp,   A   Breakdown  Test  of  the 4'>0 

Nernst  Lamps.     (Iowa  Electrical  Association)    356 

Nernst    Lamps,    Life    of    Glowers    of    138 

Nernst  Lamps,  Street  Lighting  by,  in  Berwyn,  111.   Il- 
lustrated  370,  371 

Nernst    Lamps,    Yttrium    and    Other    Rare    Minerals 

for    159,  220 

New  England.      (Correspondence)    

43,    61,  79,   119,    130,    158,  160,   178,    202, 

221,   230,   258,   259,   278,   29S,  322,   324,   338,   343, 
362,     3S2,     426,     427,    448,    473,    492,    493,    508,    510 
New  England  Money  in  the  Telephone  Business....    13S 

New  England  Street  Railway  Club   117 

New  England  Telephone  Company,  -Annual  Report  of 

the    300,445 

New  Hampshire,   Electric  Snow  Fighting  in.     Illus- 
trated        265 

New  Jersey  Cities,  Railway   Service  in 135 

New    York    Automobile    Show.      Illustrated.  .71,    99,  100 
New   York   Central    Railroad's    Electrical    Equipment 
for    New  York    City    and   Vicinity.      Illustrated. .  . 

14,  119,   221.  324,  371 ,   382,  460 

New    York    Central,    Electric    Locomotives    for    the. 

Illustrated     469 

New  York  Central  Plans  Speed  Trials   86 

New  York  City,  Rapid  Transit  Complications  in.... 

202,    221,  382 

New  York  City,  Telephone  Rates  in   402 

New  York.      (Correspondence)    

24,  43,  61,  79,  99,  100,  119,  138,  139,  159,  160, 
178,  202,  221,  230,  258,  278,  297,  298,  323,  324, 
342,   343,   361,  382,  401,  426,   448,   472,   402,    510,  527 

New    York    Electrical    Society.      (Paper)     215,   216 

New   York.    New   Haven   and    Hartford   Railroad   Ac- 
quires   Electrical    Properties     470 

New  York  Rapid  Transit  Railway,  The.     Bv  Sydney 

W.  Ashe.     Illustrated   1,  2,  3,  4,       5 

New_York  Subway,  Expeditious  Cable  Repairing  in. 

Illustrated    323.  324.  332.  333 

New  York,  Union  Engineering  Building  in.     Illus- 
trated      

42,  43,  5S,  59.  222,  230,  257.    276.  207.  326,   344,  379 
New    Zealand    as   a   Field    for    Electrical    Enterprise. 

(Editorial)     418 

^^iagara  Falls  as  an  Industrial  Center.      (Editorial).    392 
V/Kia.gara  Falls,  Esthetieism  versus  Industrialls, 

(Editorial)     C. 23fe  flS 

Niagara    Falls.    Interesting    Canadian    Power    Plant 

at.     Illustrated    168 

Niagara   Falls,    Power    Plants    at.    Ice    Dangers    to. 

By  Orrln  E.  Dunlap.     Illustrated 187 

h.-Niagara,    Lockport    and    Ontario    Power    Bill. 

221,    230,    239,    258,    27S(l41 

Ninety-nine-year  Act,  Decision  on  the   .457 

"Noisy.    Noiseless    Court,"    The,    In    the    Palace    of 

Electricity,  St.  Louis.     Illustrated 189,  309,  414 

Norstrom-Brownrigg  Automatic    Telephone     System. 

Illustrated     100 

North  Shore  Electric   Company.   Extensions  of  the.  .    326 
Northeastern  Railway  in  England,  Electrification  ol 

the.     Illustrated   285,  342 

Northern  Illinois    Electric   Railway,    New    169 

Northern  Indiana  and  Southern  Michigan  Toll  Line 

Association    200 

Northwest,      Telephone      News     Irom        the.      (Cor- 
respondence)     23,  41,  59,  76,  90,  118, 

137.   157,   174,   200,   218,   2.34.   235.   254.  275,   294, 
322,    338,   360,   376.   398;  422,  445.  468,  488,   508.  525 
Northwestern      Cedarmen's      Association.         (Annual 
meeting    in    Chicago,    January    5,    1904.)       Illus- 
trated     39,    54,     55 

Northwestern  Electrical  Association.     (Annual  meet- 
ing In  Milwaukee.  January  20  and  21,  1904) .... 

73,    01,    02,    93, 

Northwestern   Electrical  Association.      (Papers  read 

at  Milwaukee  convention)    

94,  95.  96,   114,   115,   110,   117,  155,   232,  233 

Northwestern  States.     (Correspondence) 

25.    44,    81,    101, 

120,  140,  161.  170.  203,  241,  250,  279,  299,  325, 
343,     362,     363,     383,    402,    448,    440,    473,    493, 

Nova  Scotia.  Telephones  in aas 

November,    1003,   Electrical   Exports   for    31 


94 


511 


■M 


354, 

By     R. 


N-ravs.      (Editorial) . 

N-rays.     Dispersion    and     Wave-length    of. 

Blbndlot    ■ 

N-ravs   Given    Off   hv    the   Human    Body    

National  Electric  Company  Gets  Decision  Adverse  to 
Tesia    Patents     1 2 1 . 

National   Electric  Company's  1.500-kilowatt  Alterna- 
tor for  ExDosition.     Illustrated 

National   Electric  Company's  Plant,   Free  Luncheons 
at     


209 
172 


Odell's.  Governor,  Veto  of  the  Niagara  Power  Bill. 

(Editorial)      418 

Office  Buildings,  Ingenious  Panel  Board  for.  Illus- 
trated       3SS 

Ogden,  Utah.  Electric-railway  Plans  in  117 

O'Hara.   John  B..  Death  ol.     Portrait 231 

Ohio.      (Correspondence)    

25.  43,   44,   62,  80,   100,  160,  161,  178, 

202,  203.   221,   240,  259,   279.   298.   299.   324,  325, 
343,   362,   382.   383,  402,  427,   448,   473,  403,  511,  528 

Ohio    Electric    Light    Association    213 

Ohio  Independent  Telephone  Association.     (Meetings 

of  the)    174.  488 

Ohio  Interurban  Railway  Association    

213.    279,   321,    371,  470 

Ohio,     State     Franchise     Commission     Proposed  in. 

(Editorial)     290 

Ohio  Telephone  Notes.     (Correspondence)    

..76,   99,   157,  174,   200,   21.8,    2.34.   254.   275,  204, 
322,   338,  360.   376.  398.  422.  445,  46S,   488,   508,  525 

Ohio    Union    'Traction    Company 35S 

Oil-cooled    Transformer    Litigation    172 

Oil  Switches  for  High  Pressures.  By  E.  M.  Hewlett. 
With  discussion.  (American  Institute  of  Elec- 
trical   Engineers)     271,272 

Onawa   Still   in  Trouble 136 

Opportunities  in  the  Electrical  Business.  By  George 
A.  Damon.  Illustrated.  With  discussion.  (West- 
ern  Societv  ol  Engineers)    251.  252 

Ore  Separator.  Edison's   Magnetic.     Illustrated.  .436,  437 

Oscillations,    Electrical,   Method   of  Detecting 420 

Osmium   Lamps    20 

Ottawa.  Out..   Street  Lighting  in    382.  448 

Outlet  Switch  Box.  Union.     Illustrated 117 

Overhead     Construction,     Wind    Pressure     on.       By 

Francis    W.    Jones    159 

Overhead  High-tension  Distributing  Systems  in  Sub- 
urban Districts.  By  George  H.  Lukes.  With  dis- 
cussion. (American  Institute  of  Electrical  En- 
gineers)      134.  13o 

Oxvgen   Generator.    New   French.      Illustrated.  .266.  267 

Ozone  for   Infant  Incubator    . : 423 

Ozone   in   Laimdering.      Illustrated    51 
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Pacific  Slope.  (Correspondence) .  .25,  20.  62,  C3,  SI, 
101.  120,  121,  140,  141.  mi,  179,  IKO,  20U,  203, 
204  2*1,  222  241,  26U.  279,  290,  325,  344,  360, 
363,    3S3,    402,    403.    427,   428.   449,   473.  4.74,   512, 

Pailaciium  for  Ketiectors    - 

Panama   Canal   Commission.      (Editouial)     

Panel  Board  for  Office  Buildings,  Ingenious.  Illus- 
trated      

Parallel    Feeders,    Protection    for.      Illustrated 

Pass  i^  Seymour's  Fuseless  Rosette  for  Concealed 
Work.      Illustrated    .  .  : 

Pass   &  Seymour's  ^'ew   Corner  Cleat.     lUustrated.. 

Patent  Appeals.  Proposed  Court  of 

Patent  Office,  Edison's  Complaint  Against  the. 
438, 

Patent  Record,  Electrical.-    lUustrated 27,  2S, 

45,  46,  65,  66,  S3,  84.  102.  103.  104.  123,  124. 
143,  144,  3  63.  164,^  ISl,  182.  205,  206,  223,  224. 
243  244,  261.  262,  281.  2S2,  301,  302.  32T,  328, 
345.  346,  364.  365.  366.  385,  386,  405,  406,  429, 
430.   451,   452,   475,   476.  495.   496,    513,    514.    531, 

Patents   and   Invention^.      By    Samuel   G.    McMeen.. 

Patents.    International    Protection    of    

Pattington  Apartment  Building,  Light,  Heat  and 
Power    in.      Illustrated    S5, 

Paxtang  Company.  The.  Exalteth  Itself 

Pearne's  Telephone-switchboard  Plug,  with  Fluid 
Connection.      Illustrated    

Pedrail.    Biplock's.       Illustrated    

Pennsylvania.  Third-rail   Extension   in 41, 

Perkins  Electric  Switch  Manufacturing  Company  on 
Lampsocket  Litisation    

Perkins.  Frank  C.  (A  New  Canadian  Gas  and  Elec- 
tric  Station.      Illustrated)    329. 

Perkins,  Frank  C.  ( Artistic  Electrical  Discharge 
Designs.      Illustrated)     

Perkins,  Frank  C.  (Foreign  Electric  Heaters  and 
Cooking   Apparatus.      Illustrated)     387, 

Perkins,  Frank  C.  (Recent  Equipment  for  Power 
House  of  Shawinigan  Falls  Power  Company. 
Illustrated)     6'. 

Perrine.  F.  A.  C.  (Types  of  Large  Waterpower  In- 
stallations.     lUustrated)     460.    478,    479, 

Perry,  F.  E..  Death  of 

Persia.  Public  Works   in    

Personal  Notes    ■  •  • 

-.26,  44,  45.  63.  81.  101.  121,  141,  101.  162,  180, 
'>04  '^22  -41.  260,  279,  280.  209,  325,  326  344. 
363.   383,   384.   403,   428,    449,    474.   493.    494,   512, 

Peru.    First    Electric    Railway    in    

Peterson,  E.  (Thawing  I'Vozen  Water  Pipes  by  Elec- 
tric  Heat)     

Pettibone,  MuUiken  &  Co..  Electrical  Features  of  the 
Manufacturing    Plant    of.       Illustrated.  .497,    498. 

Philippines.   Commercial   Museum   for  the    

Philippines.  Electrical  Trade  with  the.      (Editorial.). 

I'billips.  H.   M.      (Exciting  a  Generator) 

Phillips.    Richard   H.      Portrait    312. 

Photographone.    Ruhmer's.      Illustrated    148, 

Piano  Piaver,   Automatic  Electric    

Pierce.  Richard  H.  What  Was  at  Chicago  in  1803  ; 
What  Is  at  St.  Louis   In  1904) 314, 

Pierce,  R.  H.     Portrait 314, 

Pikes  Peak,  Tlie  Floating  Static  Electricity   of 

Planer.    A    Motor-driven.      Illustrated    

Platinum     

Poetic  Justice  Meted  Out  by  Illinois  Central  Rail- 
road.      ( Editorial ) 

Pole   Order    Curiously    Filled    

Poles.    Steel.    Strengthening   Sleeve   for    

Port  Arthur  and  Dalny,  Electric  Supply  of.  (Edi- 
torial)       

Portable    Sab-station.    An    English.      Illustrated. . .  . 

Postoffice  Department  and  the  Telephone  Question. 
7G.     200.    338, 

Power-factor.  Constant,  Regulator.     lUustrated.  .12S, 

Power  Supply  at  the  St.  Louis  Exposition.  Illus- 
trated      

40.    100.    100.    107.    lOS.    112.    314.    321.    375.    480. 

Power  Tranmission.  By  W.  B.  Gump.-  Illustrated. 
483, 

Power  Transmission.  (Notes)  ..20.  82.  141.  222, 
242.  2G0.  280.  320.  304.  384.  403.  428.  450.  474.  494, 

Printing  Establishment,  A  Modern,  in  Boston.  Il- 
lustrated  

Prizes    for   Improvement    Ideas    

Profit-sharing    Telephony     in     Cleveland     

Progress  in  Electric  Lighting.  T.  C.  Martin's  Report 
on    

Prometheus  Company's  Electric  Ileatlog  and  Cook- 
ing  Utensils.      Illustrated    

Protection  from    High-tension   Wires 86. 

Protection  from  Transmission  Lines.  By  W.  A. 
Blanck.     Illustrated    

protection  Policy  Tariff  for  English  Electrical  Manu- 
factures      

Protector.    Gleason  Tube.      lUustrated 

Public  Ownership.      (See  Municipal  Ownership.) 

Public  Service  Corporation  of  New  Jersey    

PubUc-service   Corporations.   Duties    of.      (Editorial) 

Publications.      (Notes)    

20,    27.   45,  64.  82.   102,    122,  142. 

162.  ISO.  181.  204,  205.  223.  242.  261.  280.  300, 
326.    345.   364.    384.    404.  428.   4.50.    474.    494,  512. 

Pulley  Dynamo,  To  Change  the  Diameter  of  a,  for 
Obtaining    Synchronous    Speeds    

Pump.  Direct-connected  Centrifugal  Feed-water.  Il- 
lustrated     

Pump  Motor  for  Cascade  at  St.  Louis  Exposition, 
Installing    2.000-horseDower.       lUustrated     

Pupin.  Prof..  Germanv  Grants  Patent  Rights  to.... 

Push-button,    with    Glass    Body.       lUustrated 
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Quarantined  Pupils  Recite  over  the  Telephone.,.,  174 

Question  Bos  of  Iowa  Electrical  Association  

354,  356.  397.  419 

Question   Box    of   the   National    Electric    Light    As- 
sociation      441.  502 


Radio-activity.      (Editoriaf)    . . , 
Radio-activity,   The   Theory  of. 

Radium.      (Editorial) 


By  Fred.   J.    Hlllig. 


392 

341 


Radium  and  Radio-activity.  By  William  J.  Ham- 
mer.     (Lecture   in    Denver)    208.209 

Radium,   Collection  of  Information  on   361 

Radium.  Exhibits  of,  at  St.   Louis    142 

Railroad  Service.  Heavy.  Electricity  as  a  Substit\ite 
for  Steam  in.     By  Arthur  M.  Wattt 424.  425 

Railroads.  Single-phase.  By  W.  A.  Blanck.  Illus- 
trated. (American  Institute  of  Electrical  En- 
gineers)  210.    211,    212.213 

Railroads,  Stearfl,  in  Great  Britain,  Electrification 
of    , 68.     90 

Bailwav,  Electric,  in  Morgantown.  W.  Va.  By  Wal- 
ter L.  Webb.  With  discussion.  (Engineers'  Club 
of    Philadelphia)     237.  238 

Rnilwav  Motor.  The  Alternating-current.  Bv  Charles 
P.  Steinmetz.  Illustrated.  With  discussion. 
(American  Institute  of.  Electrical  Engineers) .... 
108.   109.    110,   132,  133.    213 


234 
54 


507 
238 


Railway  Motor.  Renshaw  on  the  Alternating-current  231 
Railway   Motor,    Single-phase,    Some    Possibilities    of 
the.     By  A,   H.  Armstrong,      i  Canadian  Society  of 

CivU   Engineers)     170,  177 

Railway   Motor.    \v'estinghouse    Single-phase.        Illus- 

ii--a.te6 : 359,   394,  395 

Railway  Operation,  Sale  of  Current  for 273 

Railway  System.  Arnold  Single-phase  Electro-pneu- 
matic.     Illustrated    6,    7,    8,       9 

Railway  System,  "G.  B."  Surface-contact.  Illus- 
trated     8S,   119,    138,    297 

Railway   System,  New   Surface-contact,  in  Indiana..    233 
Railway    System,    Sahulka    Electropneumatic.      Illus- 
trated         265 

Railway     Telegraph      Superintendents,      Indianapolis 

Meeting   of 516.   517 

liaiiway    Trains,   Acceleration    of.      (Editorial)    ....    230 
Railway      Work.      Alternating-current,      Single-phase 
veisus    Multiphase    Generators    in.      By      W.      A. 

Blanck.      Illustrated    288,  2S9 

Railway  Work,  Application  of  the  Single-phase  Mo- 
tor   to.       (Editorial)     112 

Railways.  Electric,  The  Young  Automatic  Block- 
signal  System  for.     Illustrated 421 

Rapuael's    "Localization    of    Faults    in    Electric-light         ■ 

and  Power  Mains."      (Book  Review) 138 

Rapid  Transit  Railway,  The  New  York.     By   Svdney 

W.  Ashe.     Illustrated 1,  2^  3.  4,       5 

Rapid-transit  Problem  in  London,  The 499.   500 

Rax-e  Minerals  in  Texas,  Mining  of.  Excites  Con- 
jecture         220 

Rateau.  A.  (Different  Applications  of  Steam  Tur- 
bines.     Illustrated) 522,   523 

Rate  Discount.   New.  of  Chicago    Edison  Companv.  .    153 
Rates  and  Methods  of  Charging.      (EdkorialJ  .  . .". .  .    354 

Rates  for  Electricity  in  Cincinnati 86.  121 

Rates  for   Electricity    in    Columbus.    Ohio    507 

Races,   Telephone,    In  Cleveland    275 

Rates.  Telephone,  in  the  District  of  Columbia 

Reade.  H.   W.     Portrait   

•'Ready  Reference  Tables.*'     By  Carl  Hering.      (Book 

Review)    

Reciprocating  Motor,    Unique    

Rectifiers.  By  Charles  F.  Burgess.  Illustrated. 
With  discussion.  (Northwestern  Electrical  Asso- 
ciation )     232.  233 

Reed's  "American.  Meter  Practice."  (Book  Re- 
view)           74 

Reflector,  Automatic  Lamp    (G.  I.).     IHnstrated. . .  .    509 
RegvUation   of   Alternators.      (American   Institute   of 

Electrical    Engineers)     '. 378.  379 

Regulator  for  Vapor  Lamps.     Illustrated    113 

Relay.    Double-winding   Cut-off,   for   Telephone   Lines 

(Dean's)      422 

Relays,   Something  about 89 

Removals.       (Notes)     3S4 

Renshaw  on   the  Alternating-current  Motor 231 

Repulsion   Motor    as    a    Braking   Generator.      (Stein- 

metz   patent.)      lUustrated    296 

Repulsion-motor   Patent   Litigation    172 

Repulsion  Motor.  Single-phase.  Speed-torque  Char- 
acterl^^flcs  of  the.  By  Walter  I.  Slichter.  Illus- 
trated.    With  discussion.      (American   Institute  of 

Electrical  Engineers)    110,  111.  132.  233 

Return-current  Conductor  In  Alternating-current 
Traction   Systems,  Arrangement  of.     Illustrated..      51 

Renter's   Telegraph   Company    500 

Reversal   of  a  Series   Slotor    187 

Review,    Electrical,    of   the    Year   1903.       (Editorial!      12 
Review  of  the  Business  (Electrical  and  Mechanical) 

of  the  Year  1903    21.     22 

Rheostat  Designs,  Some  New  (Union  Electric).  Il- 
lustrated       487 

Rheostat.  New  Carbon   (Allen-Bradley).     Illustrated.  510^ 
Rice.  E.  W.,  Jr.      (The  Relative  Fire  Risk  of  Oil  and 

Air-blast  Transformers)    270.  337 

Richards,   Dr.,  Presidental  Address  to   the  American 

Electrochemical    Society 317 

Ringing   and    Listening    Key.    Double    (International 

Telephone   Manufacturing  Company).      Illustrated.  217 
Road    Crossing    for    Trolley    Wires.    Unique.      Illus- 
trated        149 

Rockv    Mountain   Bell    Telephone    Company,    Annual 

Meeting  of    the    201 

Rockv  Mountain  States.      (Correspondence)    

25.    120.   140.    200.  325.    343,  383.  402,   449,   473 

Rogers.   Howard  J.     Portrait    30 

Rorty's   Adaptation    of    Mapneto   Telephone    Systt>ras 

to  Central-energy  Operation.     lUustrated    ....236.  237 
Rosette.    Fuseless.    for    Concealed    Work.       (Pass    & 

Seymour.)      Illustrated    3S1 

Rotary  Converter.  Alternating-current     Motors     and 

the.      By   W.    B.    Gump.      Illustrated 415.    410.  417 

Rotarv  Converters.  Voltage  Regulation  of.     By  P.  M. 

Lincoln.       Illustrated     219.   220 

Rubber   Substitute.    A.    Promised   from    Utah    142 

Rubber   Supply.    The.      (Editorial)     52 

Ruhmer's    Photographone.      Illustrated 148.  149 

Rules   for   Electrical    Plants.    German    37 

Rushmore.  D.  B..  on  Mechanical  Construction  of  Re- 
voli-ing-field   Alternators.      (American   Institute   of 

Electrical    Engineers )     378 

Russia    and    Japan.    Electrical    Aspects    of    the    War 

between.      (Editorial)     112.    194,334 

•  Russo-Japanese  War.  Space  Telegi-apby  in  the 

" 277.    318.    334.    339.  359 

Russo-Japanese  War.      (See  also  Japan  and  War.) 

Rustin.  Henry.     Portrait 312 

Rvan.  Harris  J.  (Tbe  Conductivity  of  the  Atmos- 
phere at  High  Voltages.     Illustrated)    ..195.   247.   248 


Sahulka  Electropneumatic  Railway  System.  Illus- 
trated       265 

St.  Louis,  Bad  Boiler  Explosion  in.  Illustrated.  . 
5.    29.    30,     82 

St.    Louis    City    Hall.    Lighting   the    290 

St.  Louis  Exposition,  Automobile  Service  at.  Illus- 
trated      300.  333 

St.  Louis  Exposition,  Cascades  at  the.  In  Operation 
351,  396 

St.  Louis  Exposition,  Electric  Launches  at  the.  Il- 
lustrated      273.  306 

St.    Louis   Exposition,    Electric-railway   Tests   at.... 

139,   276,  419 

St.  IjouIs  Exposition,  Electrical  and  Other  Fea- 
tures of  the.     With  maps 306,  307 

St.  Louis  Exposition,  Electrical  Exhibits  and  Ex- 
hibitors   at.      Illustrated    

308,  300.    373.   390.    391.    396.    4.35,    456,   457.    480,  481 

St.  Louis  Exposition.  Electrical  Exhibits  Installed  In 
the  Palace  of  Electricitv  at  the.  By  Winder  El- 
well    Goldsborough.      Illustrated  - 304.  305 

St.  Louis  Exposition,  Ground  Plan  of  the.  Illus- 
trated        307 

St.  Louis  Exposition.  Illumination  at  the.  Illus- 
trated..10.  11.  303,  ZU.  312.  373.  391.  396.  515.  510,  517 

St.  Louis  Exposition.  Intramural  Railway  at.  Il- 
lustrated      ....40,    127.    300.    .307,    321,    396 

St.  Louis  Exposition.  Locomotive  Testing  Plant  at   .  . 

122,   127.  305 

St.  Louis  Exposition.  >[achinery  Hall  at  the.  Il- 
lustrated  106.  107.  313 

St.    Louis   Exposition.      iNnres)     ...30.    127.    270.   323.   390 

St.  Louis  Exposition  01  i;jii4  and  Chicago  Exposition 
of  1893  Compared.  Rv  Richard  H.  Pierce.  With 
portrait     : 314,  315 

St.  Louis   Exposition.   ()pi?nlng  of  the 373,  390,   391 


St.    Louis    Exposition.    Palace    of    Electricity    at,    In 

and  About  the.     Illustrated    

10,   11,    127,  304,  305,   308,  309.   310. 

311,    373.   390.    391.    396.    414.    435.  456.  457.    480,  481 
St.    Louis    Exposition.    Palace    of    Mines    and   Metal- 
lurgy at.     Illustrated    306 

St.  Louis  Exposition,  Power  Supply  at  the.  Illus- 
trated     

.40.    105,    106,    107,    108,  112,    314,   321,    375,   480,  481 
St.   Lonis   Exposition,    Some  of  the  Officers   of  the. 

Portraits     312.  313 

St.  Louis  Exposition.  Space  Telegraphv  at,  Prepara- 
tions for.     Illustrated   197,   308.  391.    156.   457 

St.  Louis  Exposition.   Telephony  at.     Illustrated.... 

308.  309.  323.  390.  391.  396,  456.  457 

St.   Louis  Exposition,  The  Illumination  of  the  Main 

Picture  of  the.      Illustrated 515.    516.  517 

St.  Louis  Exposition.      (See  also  Louisiana  Purchase 

Exposition.) 
St.    Louis,   Independent  Telephone   Extensions   from.    201 
St.  Petersburg  Telephone  Exchange,  Cord  (Circuit  for 

New.      Illustrated    509 

Sale.   H.   B.      Portrait  , ISS.  1S9 

Sale  of  Current  for  Railway  Operation    273 

Salesmanship  as  a   Science 217 

Salt  Lake  Light  and  Railway  Companies  Merged..  57 
San  Antonio.   Municipal   Ownership  Defeated   in...,      15 

San  Francisco.  Supply  of  Electricity  in OS,  320 

Sao  Paulo,   Encouraging  Reports  from 521 

Sargent.  Frederick.      (Steam   Turbines.      Illustrated) 

463.    464,  465 

Sault    Ste.    Marie,    Turning    Over    a    New    Leaf    at. 

(Editorial)    502 

School   for   Salesmen.   A    -. 60 

Schott,   W.   H.      (Central-station   Heating)    114 

Science,    The    New    Approach    in    173 

Scientific  Work  ot  the  International  Electrical  Con- 
gress of  1904.  The.     By  Henry  S.  Carhart 315 

Scott's  Alternating-current  Distribution  System.  Il- 
lustrated        389 

Scranton-Pittston    Electric    Railway    Sold 41 

Seaman's    Lamp-cord    Adjuster.      Illustrated    115 

Searchlight.    A    Great,    for    St.    Louis    306 

Secondary  Circuits,  Responsibility  for  '  Short-circuits 

on    147 

Selenium.      (Editorial)    214 

Self-restoring  Drops.  Litigation  Relating  to. 319,  338.  408 
Semenza.    Guldo.       (European    Practice    in    the    Con- 
struction   and   Operation   of  High-pressure    Trans- 
mission  Lines  and   Insulators)    195,  190 

Series    Alternating    Enclosed    Arc    Lighting    In    the 

Union  Stocks   Yards.      Illustrated    207,    20S,  209 

Series  Motor.   Reversal  of  a 187 

Sever's  "Electrical  Engineering  Experiments."    (Book 

Review)     277 

Sewall's    "Wireless   Telegraphy,"       (Book    Review) . .      58 
Shawinigan    Falls    Power    Comnany.    Recent    Equip- 
mput   for  Power  House  of.     By  Frank  C.  Perkins. 

Illustrated     07,     68 

Shawlnlcan   Power  Companv's  Extensions 298 

Sheerin.   S.   P.     Portrait 188.  189 

Sheorin    on    Telephone    Competition     59 

Ships,   Merchant.   Electric  Power  on.      (Editorial)..   268 

Shipyards.  Three-phase  Motors  for 245.  246 

Show-window     Lighting.    Benjamin's     Twin     Sockets 

for.      Illustrated    320 

Siegfried's  Motor  Suspension  for  Mining  Locomo- 
tives.      Illustrated     266 

Siemen's  Type-printing  Telegraph    20 

Sign  and  Dimmer.  Ilaller  Electric'.  Illustrated....  97 
Sign  Flasher.  Knife-blade  (Bissell).  Ilhistrati-d.  .  446 
Signs.  Electrlcallv  Illuminated  (Haller).  Illustrated  420 
Signal    System.    Block,    for    Electric    Railways.    The 

Young  Automatic-     Illustrated    421 

Signaling   System.    H,   A.    Fessenden's    82 

Signaling  System,  Selective,  Moodle-Small.  Illus- 
trated        129 

Simplex  Curling-iron  and  Cosmetic  Heater  for  Thea- 
ter Dressing   Rooms.      Illustrated    253 

Sinele-phase  Electropneumatic  Railway  System,  Arn- 
old.     Illustrated    0.  7.   8,       9 

Single-phase  Motors,  Small  (General  Electric).  Il- 
lustrated    .'. 341.  342 

Single-phase  Railroads.  By  W.  A.  Blanck.  Illus- 
trate<l.  (American  Institute  of  Electrical  En- 
gineers)     210.    211.    212.  213 

Single-phase  Railway  Jlotor,  Some  Possihilitlps  of 
the.     Bv  A.   H.  Armstrong.      (Canadian  Society  of 

Civil    Engineers!     176.  177 

Single-phase  Railway  i^Iotor,  Westlnghouse.  Illus- 
trated     359.    .394.   395 

Single-phase  Repulsion  Motor.  Soeed-torque  Char- 
acteristics of  the.  Bv  Walter  I.  Slichter.  Illus- 
trated.    With  discussion.      (American   Institute  of 

Electrical    Engineers)    110.    111.    132.  133 

Single  versus  Multlnhase  Generators  In  Alternating- 
current  Rallwav  Work.  By  W.  A.  Blanck.  Illus- 
trated     288.  289 

Skeels.  Arthur  A.  (Do  We  Know  the  Law  of  Gravi- 
tation'/)           51 

SkUr.  F.  .L   V.     Portrait    312 

Skilos.   Hon.    W.    W..   Death   of 51.     81 

Slabv's  Wave  Meter  for  Space  Telegraphy.  Illus- 
trated         348 

Slichter.  Walter  I.  (Speed-torque  Characteristics  of 
the  Single-phase   Repulsion  Motor.     Illustrated).. 

110.  111.  132.  133 

Small  Telephone  Exchanges.  Notes  on  the  Opera- 
tion of.     By  Howard   S.    Knowlton    219 

Smashing  Point.  Incandescent  Lamps  and  Their. 
By  George  C.  Keech.  With  discussion.  (North- 
western   Electrical    Association)    94.     95 

Smelting.  Electric,  of  Iron  Ore 24,   11 T,  139,  423 

Smith.   C.    Alfred.      (The     Development    of    Electro- 

thernpeuties)     238 

Smith's.  Prof.  H.  B..  High-potential  Work.    By  L.  L. 

Conant.      (Communication)    293 

Smithson's   Body   Brought   to   the  United   States....    102 

Smythe's,    E.   H..   Cord   Circuit.     Illustrated    509 

Snow  Fighting,  Electric.  In  New  Hampshire.  Illus- 
trated     '. 205 

Snowbound  Passengers  In  Electric  Cars 102 

Societies  and  Schools.      (Notes)    20,  45. 

64.  82,  102.  122.  141.  ISO,  222,  223.  260.  280.  326. 
344,  345.  364,  384,  403.  404.  428.  450.  474.  494.  495,  529 
South   Africa,   Durban,    Electric  Light  and   Railways 

in.      Illustrated    S9 

Southeastern    States.      (Correspondence)    

24,    01.   62.  80.  81,   119.  120.  139.   100.  179, 

202,    239,    240,    259.    278.    362.   383.  401.    427.   473,  511 
Southeastern  Telephone  Developments.     (Correspond- 
ence)      

.  .23.  41.  76.  118,  157,  158,  235.  275.  360.  398.  468,  525 

Southern  Pacific  to  Adopt  Electricity 249 

Southwest,    A    New    Electrical    Association    for    the. 

(Editorial)    372 

Southwestern  Gas  and  Electrical  Association,  Forma- 
tion of  the   370 

Southwestern  Telephone  Progress.  (Correspond- 
ence)        174.  235 

Space-telegraph  Detector,  New 201 

Space-telegraph    Exnerience    in    Chicago 370 

Space  Telegraphy.   Proposed  Government   Control  of. 

405.  492 

Space  Telegraphv,  Limitations  of.      (Editorial) 354 

Space  Telegraphy.      (Notes)    45.  82. 

141,    142.    162,    ISO.    204.    261.  300,    384.    428.    474.  495 
Space   Telegraphy.    The    Present    Status   of.      By    G. 

Ferrlf-.      Illustrated    352.  353 

Space  Telegraphy,  Recent  Advances  in.  lUustrated. 
50,      51 
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Space  Telegi-aphy  in  the  Russo-Japanese  War 

277,    31S,    a34.    330,    359 

Space  Telegraphy  at  St.  Louis  Exposition.  Prepara- 
tions for.     Illustrated ly?,  30S,   391,  456,  457 

Space  Telegraphy,  Slaby's  Wave  Meter  for.  Illus- 
trated        34S 

Space  Telegraphy.      (See  also  Marconi   and  Wireless 

Telegraphy.) 
Spain  at  St.  Louis  Exposition,  Electrical  Exhibits  of.  311 
Spain,     Widespread    Use     of    Electric     Lighting    in. 

(Editorial)    7 . 34 

Spalding,    Jesse,    Death    of 253 

Speed   Trials,   New   York   Central    Plans S6 

Spies  Telephone  Receiver.     Illustrated 217 

Splaue,  J.  G.,  on  Independent  Long-distance  Move- 
ment       468 

Split-phase   Motor   Patent,   Tesia,  in  Litigation.... 

253.    292,   293 

Spokane-Coeur  d'Alene  Electric   Railway 55 

Spokane.   Wash.,  New   Power  Plant  for 175 

Sprague  Company's  Bowling  Tournament  and  Ban- 
quet       102 

Spring-jack  Patent  Litigation   23 

Standard  Cells  and  Their  Construction,  Preparation 
of  Materials  for.  By  H.  S.  Carhart  and  G.  A. 
Hulett.      Illustrated.       (American    Electrochemical 

Society)    317,   370,   3SU,  3S1 

Starring  Mason  B..  New  General  Manager  of  Chicago 

City  Hallway.     Portrait 417 

Stai'ting-box  Patent.  Blades,  Upheld  on  ADDeal...40.     41 
"Static  Electricity."     By  Hobart  Mason.      (Book  Re- 
view)        471 

Static  Electricity  of  Pike's  Peak.  The  Floating 333 

Station  Supplies.  Minor,   Economy   in.     By  Edgar  B. 

Greene.      (National    Electric   Light  Association)..    507 
Statistics  of  Electrical  Manufactures,   Western   Elec- 
trician's         13 

Statistics,  Lighting 71,  79,  117,  153.  ISO,  3S9 

Steam  and  Electric-railway  Co-operation  in  the  Chau- 
tauqua   Region    167 

Steam,  Electricity  as  a  Substitute  for,  in  Heavy 
Railroad   Service,      uy  Arthur  M.   Waitt 424,  425 

■  Steam-locomotive  Tests,  High-speed,  in  Germany. 40S,  499 

Steam   Railroads    -.American),    Electrifying 177 

Steam  Railroads  in  Great  Britain.  Electriftcation  of. 

6S,     90 

Steam-turbine  Developments.  New.  By  W.  L.  K.  Em- 
met. Illustrated.  (Engineers'  Club  of  Philadel- 
phia)      393,  394 

Steam-turbine   Discussion   at    Boston 489 

Steam  Turbine,   Samuel   Insull   on  the 482,  486 

Steam-turbine    Plant    at    L    Street    Station.    Boston. 

Illustrated    .409.  410.   411.  412 

Steapi-turbine  Power  Plant  for  Boston  Navy  Yard..    320 
Steam    Turbine,    Westinghouse-Parsons.      Illustrated. 

38,   39,   330,   463,   464,  465 

Steam  Turbine,  Westinghouse  Vertical.     Illustrated. 

220,  227 

Steam  Turbines,  Different  Applications  of.  By  Prof. 
A.  Rateau.  Illustrated.  (Institution  of  Me- 
chanical   Engineers) 522.  523 

Steam  Turbines.  (Report  made  to  National  Elec- 
tric Light  Association  bv  W.  C.  L.  Eglin.  F.  Sar- 
gent and  A.  C.  Dunham.)      Illustrated.  .  .463,  464,  465 

Steam    Turbines.       (Editorial)     482 

Steam   Turbines   and  Water  Turbines   in  Zanesvil'.e's 

Up-to-date  Plant.      Illustrated 227,    228.   229 

Steam  Turbines.  Electric  Governing  of.      Illustrated.     69 
Steam  Turbines  at  Fisk  Street,  Chicago.     Illustrated. 

53,     87 

Steam   Turbines   for   Mexico    22 

Steam  Turbines  for  Ships 131.  147,   419 

Steinmetz,  Charles  P.  (The  Alternating-current 
Railway  Motor.     Illustrated)  .  .108,  109.  110,  132,   133 

Steinmetz  Contending  for  Meter  Patent  Claims 87 

Steinmetz'  Method  of  Using  a  Repulsion  Motor  as  a 

Breaking   Generator.      Illustrated    296 

Stillwell,    L.    B.       (The    Use    of    Group    Switches    in 

Large  Power  Plants.     Illustrated)    270,    271,   337 

Stoker,  The  Mechanical,  and  the  Human  ODerator. 
By   Edwin   Tawger.      With   discussion.       (National 

Electric    Light   Association)    506.  507 

Storage    Battery,     Automobile,     Charging    from     the 

Motor   of   the   Vehicle.      Illustrated 88 

Storage-battery  and  Booster  Plant  in  Concord,  N.  H. 

Illustrated    500 

Storage-battery  Cell.  A  Washable.  (Chicago  Stor- 
age Battery   Company.)      Illustrated 523 

Storage  Battery,  Edison.  Discussed  in  England.  Il- 
lustrated     159.  366 

Storage-battery,   Edison.    Improvements.      Illustrated.   2401 

Storage-battery    Explosions.       (Editorial) 392 

Storage  Battery,  Tbe   Moving  of  a  Large 448 

Storage  Battery,  Tbe,  in  Small  Central  Stations.  By 
J.    M.    S.    Waring.      Illustrated.      With    discussion. 

(Northwestern    Electrical    Association) 110.   117 

Storage  Battery,  Theory  and   Operation  of  the.     By 

Charles    H.    Coar    75 

Storage  Battery.    New   Zinc-carbon.      Illustrated....    436 

Storm  Affects  Electrical  Service  in  Chicago 273 

Street    Lighting   by   Nernst    Lamps    in    Berwyn,    111. 

Illustrated    -. 370.   371 

Street-railway    Statistics    131,    336.  337 

Stromberg-Carlsou    Desk   Telephone.    Development    of 

the.      Illustrated    100 

Strong  Telephone-patent  Litigation   77 

Sturtevant  Hand  Blowers.      Illustrated 470 

Submarine  Boats.      (Editorial)    250 

Submarine-cable    Situation   as   Affected   by    the  War. 

(Editorial)    ; 194 

"Submarine    Cable    Testing."      By     G.     M.     Baines. 

(Book   Review )    58 

Submarine   Mines,   Boat   Telephone   Used   in   Laying. 

Illustrated    423 

Sub-station.  An  English  Portable.     Illustrated 437 

Summer  School  for  Artisans   277 

Sunny.   B.   E..  on   Proposed   New   Charter.      Portrait.  450 
Suplee's   "Mechanical  Engineer's  Handbook."      (Book 

Review)    58 

Surface- con  tact  Railway  System.  "G.  B."  Illus- 
trated     88,  119.   13S,   297 

Surface-contact  Railway  System  in  Indiana.   New...    233 
Swenson    and    Frankenfield's    "Testing."      (Book    Re- 
view)        177 

Swingle's  "Handbook  for  Engineers  and  Elec- 
tricians."     (Book   Review) 399 

Switch  Box.  Union  Outlet.     Illustrated 117 

Switches,  Group,  in  Large  Power  Plants.  The  Use  of. 
By  L.  E.   Stillwell.     Illustrated.      With  discussion. 

(American   Institute  of   Electrical   Engineers) . 

270,    271,   337 

Switches.  Oil.  for  High  Pressures.  By  E.  M.  Hewlett. 
With  discussion.     (American  Institute  of  Electrical 

Engineers)     271,   272 

Switchboard,    Chicago,    Engineers    Inspect 3Sl 

Switzerland.  Electric  Power  Plant  on  the  Avancon 
River  at   Bex.      By   Franz   Koester.      Illustrated.. 

■       263.264 

Syracuse   and   Utica.    N.    X..    Proposed   Consolidation 

of  Interurban  Roads  Leading  from 238 


Tarte,   C.  E.      Portrait    49 

Taylor.    Isaac   S.      Portrait ,.[  SV^ 

"Tech"  Banquets  in  New  York  and  Chicago. 13S.  139'  389 

Technical    Society    of  the   Pacific  Coast 470 

Technolexicon.   The    oj^y 

'  Telegraph.      ("Notes)     27    45    64 

8^,122,  141.  180/204.  260,  261,  364,  384,  403,'494,'  530 


Telegraph  and  Telephone  Companies,  Relation  of,   to 

Public  Gambling    254,  268,   274,  382,  401,  438 

Telegraph,   Siemens  Tvpe-printing   2o 

Telegraphy,    S.    D.    Field's    Multinles.      Illustrated..    287 
Telephone  and  High-tension  Wires,  Crosses  of.     (Edi- 
torial)       170 

Telephone.   Boat,    Used  in  Laying   Submarine  Mines. 

Illustrated    423 

Telephone  Business.  New  England  Money  in  the....   138 
Telephone    Cable    Repairing    in    New    York    Subway, 

Expeditious.     Illustrated    323,  324,  332,   333 

Telephone    Call    Bells,    Current    for 137 

Telephone    Circuit,    Operator's    Cord,      Illustrated...    377 

Telephone  Company,   One  Way  to  Beat  a 257 

Telephone  Companies,   New.      (Notes) 

23,   76,    137,    294.   322,   4SS,  508 

Telephone  Co-operation  in  the  Central  States.  Long- 
distance     254.    275,   294,    423.   445,  408 

Telephone,    Desk    (Stromberg-Carlson).    Development 

of    the.      Illustrated    199 

Telephone  Development  in  Proportion  to  Pooulation.  445 
Telephone    Exchange    at    Belief (56taine,    Ohio,    Some 

Features  of  the.     Illustrated 183,  1S4 

Telephone   Exchange,    London    Trunk.      Illustrated.. 

351,  377 

Telephone    Exchange,    St.    Petersbui-g.    Cord    Circuit 

for   New    509 

Telephone  Exchange  System.  Magneto-call.  Increasing 
the  Efficiency  of  Operation  of  a.    Bv  H.  P.  Clausen. 

Illustrated    184,   185.   180.   187 

Telephone  Exchanges.  Automatic.  Two  Methods  of 
Giving     Toll     Service     in     Connection     with.       By 

Charles   S.  Winston  255 

Telephone  Exchanges,  Small.  Notes  on  the  Operation 

of.      By   Howard   S.    Knowlton    219 

Telephone,  Extensions   and   Improvements.       (Notes.) 

23.  76.  234,  398.  508 

Telephone  Fight  Predicted   41,      59 

Telephone   Girls.   Marriage  of 157 

Telephone  in  Railway  Work,   The.      (Editorial.)....    520 
Telephone    Line,    Double-winding    Cut-off    Relay    for. 

(Dean's) 422 

Telephone  Lines.  Country,  Practical  Construction  of. 

By  Reginald  F.   Fennell    198,  199 

Telephone  Lines.  McEerty's  Service  Meter  for.  Illus- 
trated        295 

Telephone  Manufacturers  and  Dealers.      (Notes) 

23,    76,   lis.    158.    174.    200,   295,  338 

Telephone,  Market  and  Weather  Reports  bv 118 

Telephone   Men.      (Notes)    

59,  76.  137,  157,  175.  200.  294.  323.  33S,  445,  488 

Telephone   News,   General.      (Notes) 23, 

41,    59.   77,   99,    118,   138.    158.  175.    201.    218,  235, 
255,    275,    323.    339,    360,  377,   399,    422.   445,   468,   508 

Telephone-patent  Litigation,   Strong 77 

Telephone  Perils  in  Kentucky   75,     76 

Telephone    Receiver,    Spies.      Illustrated 217 

Telephone   Repeater,    Gally's.      Illustrated 77 

Telephone    Repeater,    Prof. .   Trowbridge's    Magnetic. 

Illustrated    332 

Telephone    Service.    Automatic,    in     Grand     Rapids, 

Mich.      Illustrated   47,  48,     49 

Telephone   Service.   German,   Women   in 137 

Telephone  Service  in  Private  Branch  Exchanges,  Ira- 
proving.     Bv   Howard   S.   Knowlton 524,  52.=» 

Telephone   Statistics.    United   States 4GS 

Telephone  Switchboard  Drops,   Self-restorinc,   Patent 

Litigation    Relating    to 319,338 

Telephone-switchboard    Plug    with   Fluid    Connection, 

Pearne's.      Illustrated    377 

Telephone  Switchboards.  Automatic  vs.  Manual  Op- 
eration of.      (Editorial)    52.  150.  194 

Telephone    System.    Automatic,    Norstrom-Brownrigg. 

Illustrated    190 

Telephone  System,  Faller  Semi-automatic 190.   191 

Telephone  System,  Lorimer  Automatic  Machine.     Bv 

P.  Dagger.      Illustrated    191.   192, 

Telephone  Systems.  Magneto.  Adaptation  of,  to  Cen- 
tral-energy Operation  (Rorty's  system).  Illus- 
trated    236. 

Telephones  in  Postoffices,    Controversy  Over 

76,    200,    338,  376 

Telephony,  Automatic.  Discussed  at  the  Institute.. . . 

. : 150,   157.   103 

Telephony,    Profit-sharing,    in    Cleveland 137 

Telephony   at   St.   Louis   Exposition.      Illustrated.... 

30S.  309,   323,  390.  301,  306.  456.  457 

Tesla  Patents  in  Litigation 127.  172.  253,  292,  203 

Testing  Car,  New,  on  Berlin  Street  Railwav.  Illus- 
trated        3G7 

"Testing  of  Electromagnetic  Machinery  and  Other 
Apparatus."    Bv  B.   V.   Swenson  and  B.    Pranken- 

field.      (Book    Review)    177 

Testing   Set.  AVhitnev.     Illustrated 306 

Texas.       (Cqrrespondence) 

25.  62,  100.  101,   120,   J39,  140,  157,  160, 

179,    203,    240.    278.    344.    383,   422,    427,    449,    510,   511 

Texas  Telephone  Statistics  1 96 

Thawing  Ice  in  Frozen  Water  Pipes.      (Editorial)..    230 
Thawing   Ice   in   Water   Pipes  by  Electric  Heat.... 

230.   253.    264.  356 

Theater  Fire  in  Chicaco,  The  Great.  (See  Iroquois.) 
Theaters.  Chicago,  Fire  in.  Precautions.  Electrical 

and  Otherwise,  to  Prevent.     Illustrated 347.  348 

Theaters.    London,    Precautions    Against     Electrical 

Fires    in    258 

Thermophile.    French    Electric.      Illustrated SG 

Third-rail  Electric  Railway  in  France,  Fayct-Champ- 

nix.      Illustrated    225 

Third-rail  Extensions  in  Pennsylvania   41,   lOS 

Thomas.  E.  W..  on   Electricity  in  a  Cotton  Mill....    419 

Thomson.  Elihu.     Portrait   30 

Thomson.   J.    J.,   on   the   Structure  of  the   Atom....    249 
Thomson's   Arc-lamo   Improvement.      Illustrated.  284,  285 
Thomson's    "Electricity    and    Matter."        (Book    Re- 
view)        399 

Three-phase  Arc  Lamn   437 

Three-phase  Motors   for    Shipyards 245.   246 

Three-phase  Work.  Practical  Questions  Arising  in.O,     10 
Three-wire  500-volt  Lighting  System.  M     By  Walter 
I.   Barnes.      Illustrated.      (National  Electric  Light 

Association)    ; 442 

Time  Service.  Electrical.  Western  Union's 82 

Time    Switch.   Automatic    (Bissell).      Illustrated 509 

Time  Switch,    Hartford!      Illustrated 321 

Toll  Service  in  Connection  with  Automatic  Ex- 
changes.  Two  Methods  of  Giving.     By   Charles  S. 

Winston   255 

Toronto,    Cheap   Telephone   Service   Proposed   in. . . . 

lis,    ISO,    274,   323 

Track  Ralls    and    Track    Construction 127 

Trackless  Troliev  System,  Lombai-d-G^rin.  Illus- 
trated    283,  284 

Traction  Systems.  Alternating-current.  Arrangement 
of    Retui-n-current    Conductor    in.      Illustrated. ...      51 

Trade    News.      (Notes) 

27.   64.  S3.   102.   122,   123,  142.162.  163, 

1.81,   20.^,    223.    242.    243.    261.    280,    281,   300.    301. 
327.    345.    364,    385,   404,   428,   451,    475,  495.    513,   530 
Trademark.    The   "G.   E.,"    in   Incandescent  Lamps..   154 

Trademark,  The  Value  of  a.     By   Foree   Bain 136 

Train  Lighting  in  Germany   20 

Transformer.   Development   of  the.      Illustrated 135 

Transformer.    Oil-cooled.    Litigation 172 

Transformer  Reirulations  in  San  Francisco 241 

Transformer.  A  Trouble   12S 

Transformers.     By  W.  B.  Gump.     Illustrated 368.  369 

'Transformers.  Hiirh-pressure.  Terminals  and  Bush- 
ings for.  By  Walter  S.  Moody.  With  discnssion. 
(American  Institute  of  Electrical  Engineers).. 272,  337 


Ti-ansformers.    Home-made   Oil-cooled.      Illustrated 

Transformers,    Hornberger-Irwin.      Illustrated  ' 

mT'S^'^^'l^''.?  4^^--"'ast.  The  Relative"  FiV; 
Risk  01.  By  E.  \\.  Kice,  Jr.  With  discussion. 
(.American  Institute  of  Electrical   Engineers)  .270 

Transformers,  Portable  Voltage  and  Senes.  (West 
inghouse)    .....  v^e&i 

Ti;ansmission,  High-tension.  European  "Practice' "in 
By  Guido  hemenza.  With  discussion.  (American 
Institute  of  Electrical  Engineers) . .  195 

Transmission  Line,  A  lOO-mile.  By  Robert "  Howes.' 
Illustrated.  With  discussion.  (National  Electric 
Light   Association)    449    440 

Transmission  Lines,  Protection  f rom.  "  "  By  W  a' 
Blanck.      Illustrated    

Transmitter.  Telephone,  Litigation    .'.'.'.'.'. 

Transvaal.   Electrical   Recovery   in  the.      (EditorialV 

Trolley  Construction.  Overhead,  Vandepoele  Patents 
Relating   to.    Infringed    

Trolley   Patent,   Anderson,   Sustained 

Trolley,  Steam  and  Cable  Road  in  'IVi'ol.  A  Combined 

rroUey  Wires,  Unique  Road  Crossing  for.     Illustrated 

Trowbridge's,  Prof.,  Magnetic  Telephone  Repeater 
Illustrated    

Truck.  Automobile,  with  Motors  in  tlie  Wheels  "  il- 
lustrated      147 

Tuke,   Mr..  A  Generous  Offer  to.  .'. .'.'.'.'. 

Tunnels^  Chicago,  Electric  Transportation  of  Mails 
and  Freight  in.      Illustrated    

^  ■  ;  : 87,    125,  126.  130,  181,    273,  373, 

Turbine,  Hydraulic.  6,000-horsepower.  at  Shawinigan 
Falls   Plant.      Illustrated    G7 

Turbine,    Steam.      (See   Steam  Turbine.)  "'      ' 

Turner  Brass  Works'  Blowpipe  for  Electricians.  Il- 
lustrated     

"Twentieth  Century  Handbook  for  Engineers  and 
Electricians."     By  C.  F.  Swingle.     (Book  Review) 

Tyrol,  A  Combined  Steam,  Trolley  and  Cable  Road  in 
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437 
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399 
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193 


237 


Unaccounted-for  Current,  Lost  and.  By  C.  W,  Hum- 
phrey. Illustrated.  With  discussion.  (National 
Electric   Light    Association)     ^54, 

"Under  and  Over  the   Sea,"     Bv  Electricity.... 

Underground  Cables  in  Baltimore  Fire 

Underground  Construction.  By  W.  P.  Hancock.  Il- 
lustrated.     (National  Electric  Light  Association). 

,    466.   467,  485.  486,  503.  504. 

Underbill,  Charles  R.  (Coil  Windings  for  Electrical 
Purposes)    

Uniform  Advertising.  (Northwestern  Electrical  As- 
sociation)     91, 

Union  Electric  M.anufacturing  Company's  New  Rheo- 
stat Designs,      Illustrated    

Union  Engineering  Building  in  New  York.  Illus- 
trated    

42.    43,    5S,   50.    222.  230,    257,    276.    297.  326.    344, 

Union  Stock  Yards.  Series-alternating  Enclosed-arc 
lighting  in  the.     Illustrated   207,  208. 

United  Electrical  Contractors'  Association  of  New 
York  State  

United  States.  Electrical  Progress  in.  In  1903.  By 
Morgan  Brooks    14, 

United  States.  Magnetic  Survey  of  the 

United  States  Navy,  Electricity  on  Vessels  of  the. 
Illustrated 117. 

United  States  Telegraph  and  Telephone  Company  of 
Chicago    

United  States  Telephone  Company,  Annual  Meeting 
of  the    

United  States.   Telephone   Statistics  of 

"Universal  Electrical  Directnrv."     (Book  Review)  .  .  . 

Universal  Language.   The   Need   of  a.      (Editorial).. 

Utah,   Electric-railway   Plans   in II7. 

Utica  and  Syracuse.  N,  Y..  Proposed  Consolidation 
of  Interurban  Roads  Leading  from 
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Valves.  Motor-operated.     Illustrated 292 

Vandepoele  Patents  Infringed   375 

Vapor  Lamps.  New  Cooper  Hewitt.     Illustrated 421 

Vapor  Lamps.   Regulator  for.     Illustrated 113 

Variable-speed  Motors   for   Single  Voltage    (Commer- 
cial  Electric  Company) .      Illustrated    198 

Varlev.  Richard.      (Coil  Windings  for  Electrical  Pur- 
poses)         155 

Victoria  Falls  of  the  Zambesi.  Power  Possibilities  of 

the    177 

Voltage  Regulation  of  Rotary  Converters.     By  P.  M. 

Lincoln.      Illustrated    219.  220 

Voltage   and    Series    Transformers,    Portable    (West- 
inghouse)       233 


Wagner  Company  Gets  Decisions  in  Oil-cooled  U'rans- 

former  and   Repulsion-motor  Cases   172 

Wagner    Electric   Manufacturing   Company's    Exhibit 

at  St.  Louis  Exposition.     Illustrated 390 

Waitt.  Arthur  M.      (Electricity  as  a  Substitute   for 

Steam   in   Heavv  Railroad    Service) 424.  425 

Wakefield.   C.  L.      (Electric  Light  and  Power  Plants 

in    Connection    with    Ice    Plants)     444 

Wall    Receptacle,    Flush    (General    Electric) .      Illus- 
trated       117 

Wallace.   William.    Death   of.     Portrait 437.   503 

War   Correspondents    and    Space   Telegraphy.       (Edi- 
torial)     ; 334 

War  Correspondents.  Use  of  Space  Telegraphy  by.  .    359 
War.    Russo-Japanese.    Effects   of   the.    on    Electrical 

Interests    

..112,     158.    104,    209.    277.    300.    318.    334.     34.5.  500 
Warinff.  .T.    51.    S.       (The   Storage   Battery   in    Small 

Central    Stations.      Illustrated) 116,  117 

Warner  Magnetic   "Cut-meter."      Illustrated 292 

Warren.    Arthur.      Portrait '. 269.  291 

Warren,    -Arthur,    on   George   Westinghouse .237 
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The  New  York   Rapid   Transit   Railway. 

By  Sydney  W.  Ashe. 

The  contract  to  build,  equip  and  operate  the  New 
York  Rapid  Transit  railway  was  awarded  to  Mr. 
John  B.  McEfenald  on  January  16,  1900.  The  ctjst 
of  construction,  including  subway  and  structure,  was 
not  to  exceed  $35,000,000.  The  contractor  was  to 
provide  motive  power  and  rolling  stock  and  operate 
the  road  at  his  expense  for  a  period  of  50  years. 
At  the  expiration  of  this  period  the  lease  was  to  re- 
vert back  to  the  city,  the  city  paying  a  reasonable 
price  for  the  rolling  stock  and  power  equipment. 
The  contractor  was  allowed  to  handle  freight  as  well 
as   passenger  traffic,    provided    the    transportation    of 


freight  did  not  interfere  with  the  efficient  operation 
of  the  system.  The  revenue  accruing  from  the 
operation  of  the  railroad  was  to  be  the  property  of 
the  operating  company,  in  return  for  which  the  con- 
pany  was  to  pay  the  city  an  amount  equivalent  to  the 
interest  on  the  bonds  issued  for  the  construction 
of  the  railroad  and  an  additional  one  per  cent,  to 
establish  a  sinking  fund  which  would  retire  the  bonds 
and  leave  the  city  in  possession  of  a  railroad  at  the 
expiration  of  50  years. 

The  passenger  service  to  be  given  the  public  was 
to  be  of  two  kinds,  namely,  express  service  and  local 
service.  The  local  trains  were  to  make  a  schedule 
speed,  including  stops,  of  14  miles  an  hour,  and 
Ibe  express  trains  were  to  be  operated  at  a  schedule 


speed  of  30  miles  an  hour.  On  February  19,  1900, 
the  Rapid  Transit  Subway  Construction  Company 
was  incorporated  at  Albany,  N.  Y.  This  company 
was  organized  for  the  purpose  of  assuming  Mr. 
McDonald's  contract,  which  the  company  did  shortly 
after  its  incorporation.  .The  construction  company 
deposited  $2,000,000  in  cash  and  a  bond  for  $4,000,000 
with  the  city  for  the  faithful  performance  of  its 
contract,  and  Mr.  McDonald  similarly  deposited  with 
the  city  a  bond  for  $r,ooo,ooo.  The  city  issued  bonds 
to  the  extent  of  $35,000,000  on  March  2d  to  pay  for 
the  construction  of  the  railroad.  On  July  10,  1902, 
Mr.  McDonald  made  an  agreement  with  the  Inter- 
borough  Rapid  Transit  company  whereby  for  a  con- 
sideration that  company  relieved  him  of  that  part  of 


Fig.  I.     City  Hall  Loop  Station. 

Fig.  3.     View  from  Portal  of  Central  Park  Headiuc. 

Fig.  5.     Arched  Steel  Viaduct  over  Roadway. 


[■i^    2      r-"'':i  ;:,i:-.  •■■.ucture  in  Elm  Street. 

Fig.  4-     Structure  on  Viaduct. 

Fig.  6.     Steel  Tunnel  under  East  River. 
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his  contract  relating  to  the  equipment  and  operation 
of  the   Rapid  Transit  Railway. 

Route  and  Plan  of  Consteuction. 
The  Rapid  Transit  railway,  as  called  for  by  con- 
tract No.  I,  consists  of  one  main  line  about  14  miles 
in  length,  extending  from  Park  Row  and  Broadway, 
Borough  of  Manhattan,  to  a  point  near  the  Kings- 
bridge  station  of  the  New  York  and  Putnam  rail- 
road, Bronx  Borough.  Branching  off  from  the  main 
line  is  another  section  about  seven  miles  in  length, 
extending  from  a  point  at  the  junction  of  One-hun- 


secure  a  railway  structure,  where  underground, 
which  shall  be  entirely  free  from  the  percolation  of 
ground  or  outside  water,  to  which  the  construction 
shall  be  carried  out,  as  follows : 

"After  the  soil  has  been  excavated  to  the  required 
depth  and  dressed  off  to  a  true  grade,  as  directed  by 
the  engineer,  there  shall  be  laid  a  bed  of  concrete 
of  the  proportion  as  herein  described,  of  such  thick- 
ness as  the  local  conditions  demand,  in  the  judgment 
of  the  engineer.  On  such  bed,  which  shall  be  made 
as  level  and  smooth  as  possible  on  the  top  surface, 
there  shall  be  spread  a  layer  of  hot  asphalt,  and  on 
such  asphalt  there  shall  be  immediately  laid  sheets 


der  similar  conditions  in  dry-rock  excavation  the 
rock  may  be  excavated  so  that  no  projecting  point 
comes  within  three  inches  of  the  line  of  the  exterior 
face  of  the  side-wall  beams ;  and  then  the  rough  sur- 
face shall  be  made  smooth  with  a  plaster  of  concrete, 
and  on  such  smooth  surface  the  waterproofing  mate- 
rial shall  be  spread,  and  then  the  concrete  of  the  side 
walls  rammed  against  the  same  in  the  manner  as 
described   above. 

"The  roof  of  the  structure  shall  be  treated  in  a 
similar  manner  by  finishing  the  jack  arches  to  such  a 
height  as  directed  by  the  engineer,  spreading  the 
asphalt  and  felt  in  alternate  layers  and  then  adding 


FIG.  7.       MAP   AND   PROFILE   OF   NEW   YORK    RAPID   TRANSIT   RAILWAY. 


dred-and-fourth  Street  and  Broadway,  through  the 
upper  end  of  Central  Park,  extending  up  Lenox 
.\venue  underneath  the  Harlem  River,  terminating 
at  the  junction  of  Bronx  Park  and  Boston  Road, 
Bronx  Borough. 

Subsequent  to  contract  No.  i  the  Board  of  Rapid 
Transit  decided  to  extend  the  subway  down  Broad- 
way, under  the  East  River  to  the  Borough  of  Brook- 
lyn, extending  from  the  outlet  by  way  of  a  subway 
to  the  terminus  of  the  Long  Island  railway.  Bids 
were  advertised  for  this  work,  and  upon  September 
II,  igo2,  the  Rapid  Transit  Construction  Company 
was  awarded  the  contract,  entitled  contract  No.  2, 
to  construct  this  tunnel  for  the  sum  of  $3,000,000. 
Of  this  amount  $2,000,000  was  to  be  expended  for 
subway  and  tunnel  construction  and  the  remaining 
$1,000,000  for  terminals  and  real  estate.  This  tunnel 
under  the  East  River,  when  complete,  will  consist 
of  two  steel  tubes  of  an  internal  diameter  of  15 
feet  six  inches.  The  tunnel  is  built  partly  in  the 
solid  rock,  as  illustrated  in  Fig.  8.  Where  such  is 
the  case  the  space  between  the  steel  tubes  and  rock 
IS  filled  with  concrete.  Fig.  6  is  a  view  in  the  East 
River  tunnel  showing  erecting  sections  in  position. 
Pure  cement  under  pressure  is  forced  into  the  con- 
crete filling,  making  one  solid  mass  of  iron,  concrete 
and  rock.  On  the  New  York  side  of  the  tunnel 
this  form  of  construction  has  been  continued  for 
several  months.  The  railroad  through  the  East 
River  tunnel  will  consist  of  two  tracks  in  New  York 
and  Brooklyn.  At  City  Hall  in  Brooklyn  will  be 
an  additional  track  for  switching  purposes.  The 
total  length  of  the  steel  tube  will  be  6,550  feet.  On 
March  25,  1903,  about  400  feet  of  this  tunnel  was 
completed  on  the  New  York  side.  The  excavation  is 
in  soUd  rock,  the  work  progressing  at  the  average  rate 
of  1.5  feet  a  day.  The  contractors  are  constructing 
the  tunnel  from  both  sides  of  the  river  simultane- 
ously. 

Leakage  of  water  constituted  the  greatest  diffi- 
culty anticipated  by  the  engineers  in  the  construc- 
tion of  the  subway  under  the  city  streets.  Every 
precaution  has  been  taken  to  make  the  tunnel  water- 
proof. The  bed  of  the  tunnel  is  of  concrete,  varying 
in  thickness  up  to  two  feet.  In  some  places,  such  as 
Battery  Park,  the  thickness  of  the  bed  of  the  tunnel 
is  greater  than  two  feet.  During  some  of  the  recent 
storms  the  tunnel  leaked  quite  badly,  but  when  the 
system  of  drainage  is  complete  and  the  tunnel  thor- 
oughly waterproof  it  is  possible  that  it  will  not  leak 
sufficiently  to  cause  trouble.  At  some  points  where 
the  tunnel  'k  extremely  low,  pumps  will  be  installed 
to  remove  water  in  case  of  excessive  rainstorms. 
The  method  of  waterproofing  adopted  is  shown  by 
the  accompanying  extract  from  engineers'  specifica- 
tions : 

"It   is  the  very  essence  of  these  specifications  to 


or  rolls  of  felt,  all  of  the  quality  hereinafter  de- 
scribed :  another  layer  of  hot  asphalt  shall  be  spread 
over  the  felt;  another  layer  of  felt  laid,  and  so  on 
until  not  less  than  two  such  layers  of  felt  nor  more 
than  six  be  laid  with  asphalt  between  each  layer,  and 
below  and  on  top.  On  top  of  the  upper  surface  of 
asphalt  the  remainder  of  the  concrete,  as  called  for 
by  the  contract  drawings,  shall  be  put  in  place.  In 
dry  open  soil  the  felt  in  the  floor  concrete  may  be 
omitted,  the  base  course  of  concrete  being  covered 
with  one  good  layer  of  asphalt.  In  rock  excavation, 
where  the  same  is  dry  and  above  water  level,  botli 
the  felt  and  the  asphalt  in  the  floor  may  be  omitted. 
"When  the  I-beam  columns  of  the  side  walls  are 
set  and  secured  permanently  in  place  the  concrete 
composing  the  side  w'alls  shall  be  rammed  in  place 
in  such  manner  that  the  back  or  outer  face  is  flush 


a  cover  of  concrete  completing  the  roof,  as  called 
for  by  the  contract  drawings. 

"By  the  arrangement  above  described  there  will  be 
a  continuous  sheet  of  asphalt  and  felt  imbedded 
within  the  concrete  of  the  bottom,  top  and  both 
sides,  and  completely  enveloping  the  structure." 

The  Rapid  Transit  Railroad,  as  illustrated  by 
profile  drawing,  Fig.  7,  is  composed  of  part  subway, 
a  small  portion  tunnel  and  the  remaining  portion  via- 
duct. From  City  Hall  to  One-hundred-and-four- 
tcenth  Street  and  Broadway  the  system  will  be  four- 
irack:  the  remaining  portion,  when  complete,  will 
consist  of  two  and  three  tracks.  By  this  arrangement 
of  tracks  and  the  general  contour  of  the  system, 
large  sections  of  undeveloped  suburban  districts  will 
be  supplied  with  rapid  transit.  Commuters  on  the 
New  York  Central,  New  Haven  and  Hartford  will 
be  able  to  connect  at  Forty-second  Street  with  the 
express  service  and  make  rapid  time  to  City  Hall, 

The  standard  form  of  construction  of  the  subway 
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FIG.    8,       MAP    AND   PROFILE   OF   BROOKLYN    TUNNEL   EXTENSION    OF    RAPID   TRANSIT    RAILWAY. 


with  the  outer  flanges  of  the  columns.  On  such 
outer  face  hot  asphalt  shall  be  placed  and  felt  spread 
in  alternate  layers  in  the  manner  as  described  for  the 
foundations,  and  the  backing  of  the  concrete  then 
added,  as  shown  by  the  plans.  Instead  of  construct- 
ing the  side  walls  with  waterproofing,  as  described 
above,  the  contractor  may  build  in  dry  open  soils,  if 
permitted  by  the  engineer,  and  if  no  additional  width 
of  excavation  is  required  for  sewers  or  other  pur- 
noses,  a  four-inch  brick  wall  supported  at  the  back 
by  the  trench  sheathing  laid  in  cement  mortar  or  hot 
asphalt  and  at  a  distance  of  at  least  two  inches  in  the 
clear  from  the  line  of  the  exterior  faces  of  the  side- 
wall  beams,  and  to  attach  to  it  the  layers  of  water- 
proofing material  as  described  above,  and  then  to 
ram  around  the  beams  and  against  the  waterproofing 
surface  the  concrete  composing  the  side  walls.    Un- 


is  well  illustrated  by  Fig.  2.  The  bed  of  the  tunnel 
is  composed  of  concrete  varying  in  depth  with  the 
condition  of  the  subsoil.  The  steel  structure  support- 
ing the  roof  is  mounted  upon  concrete  pedestals. 
These  pedestals  are  continuous  and  serve  as  a  re- 
taining wall  for  the  trap-rock  filling  in  which  the  ties 
are  embedded.  The  roof  of  the  subway,  when  con- 
structed in  the  open  cut,  is  composed  of  concrete 
built  between  the  girders  in  the  form  of  small  arches. 
The  roof  of  the  structure  is  then  covered  with 
waterproof  felt  and  concrete.  The  number  of  layers 
of  concrete  and  felt  depends  upon  the  character  and 
level  of  the  street  thoroughfare. 

Upon  the  sides  of  the  tunnel  is  built  a  wall  of  64 
cable  ducts,  as  illustrated  by  Fig.  9.    When  the  ducts 
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enter  the  station  they  terminate  in  an  upright  man- 
hole, in  which  they  change  their  direction  from  a 
vertical  to  a  horizontal  position,  passing  under  the 
floor  of  the  station.  In  addition  to  the  retaining  wall 
of  ducts  is  a  side  wall  of  brick,  one  layer  in  thick- 
ness. 

At  City  Hall  station   a  large  loop  has  been  con- 
structed, passing  around  City  Hall  Park  and  under 


nue  and  Broadway,  called  for  special  construction. 
At  this  point  the  tunnel  is  approximately  20  feet 
below  the  street  surface,  which  signifies  that  each 
square  foot  of  roof  of  tunnel  must  carry  about  2,000 
pounds  of  earth.  It  was  originally  intended  that  at 
the  section  between  One-hundred-and-thirty-fourth 
Street  and  One-hundred-and-fifty-first  Street,  on  the 
main  line,  the  structure  should  be  double-track.    This 


the  sidewalks  in  the  street  had  to  be  entirely  recon- 
structed. A  large  model  section  of  this  work  has 
been  accomplished  at  Forty-second  Street  under  the 
direction  of  Mr.  Mosher.  the  contracting  engineer. 
At  stations,  sidewalks  with  combination  lens  and 
concrete  formation  have  been  constructed,  which  pro- 
duce adequate  illumination. 

Details  of  Construction. 

There  will  be  38  underground  stations  to  the  sub- 
way when  complete,  no  two  of  which  will  be  similar. 
The  side  walls  of  the  stations  to  a  height  of  30  inches 
from  the  base  of  the  floor  will  be  built  of  a  form  of 
vitrified  brick  to  withstand  the  rough  usage  that 
such  walls  are  subject  to. 

The  electric  lighting  in  the  railway  stations  will 
come  from  a  separate  source  than  the  power  oper- 
ating the  cars.  A .  large  turbo-generator  creating 
plternating  current  is  being  installed    in   the  power 
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the  four-track  structure,  entering  the  tunnel  again 
at  the  bridge  entrance,  as  illustrated  by  the  map 
(Fig.  7).  At  this  point  a  large  station,  artistically 
decorated,  is  located.  (See  Fig.  i.)  The  main 
tiling  is  white,  relieved  by  a  border  of  dark-green 
tiles.  This  is  the  only  station  whose  character  was 
such  as  to  permit  of  elaborate  decoration.  The 
arched-roof  style  of  decoration  w^as  adopted. 

Fig.  10  represents  the  tunnel  at  Thirty-third  Street 
passing  from  the  entire  concrete  structure  under  the 
Fourth  Avenue  tunnel  to  the  steel  structure  beyond. 
It  also  shows  the  rails  in  place  embedded  in  the  trap- 
rock  filling.  During  the  period  of  construction  at 
this  point  an  explosion  occurred  which  demolished 
the  windows  of  all  the  houses  in  the  surrounding 
block. 

In  many  places  it  was  necessary  to  support  the 
surface-railway  tracks  upon  steel  trusses.  A  sample 
of  these  trusses  as  installed  at  Ninety-first  Street  is 
shown  by  Fig.  11.  When  passing  under  the  north- 
ern extremity  of  Central  Park  an  entire  concrete 
formation  was  decided  upon.  Fig.  3  well  illustrates 
the  method  of  instalHng  the  wooden  side  walls  and 
arched  centers  at  this  point,  the  whole  of  which  was 
covered  with  concrete.  Near  Columbia  University 
at  One-hundred-and-twentieth  Street  the  subway 
enters  the  viaduct  (Fig.  4),  continuing  up  Broadway 
to  Manhattan  Street,  where  an  arched  steel  structure 
is  built  over  the  roadway,  as  shown  in  Fig.  5. 

Obstacles  Surmounted. 

Some  points  upon  the  subway  called  for  the  exer- 
cising of  the  highest  engineering  ability.  In  the  con- 
struction of  the  loop  at  City  Hall  it  was  necessary 
to  pass  under  a  large  office  building,  the  Times 
Building.  From  Thirty-third  Street  and  Fourth 
Avenue  to  the  Grand  Central  station  two  tunnels 
were  built  under  the  existing  tunnel  of  the  Metropoli- 
tan street  railway,  which  necessitated  extending  the 
tunnel  under  the  Murray  Hill  hotel.  In  many  sec- 
lions  the  sewers  and  sewerage  systems  had  to  be  en- 
tirely reconstructed.  At  Sixty-sixth  Street  a  large  gas 
main  had  to  be  subdivided  into  several  smaller  mains 
in  order  to  pass  between  the  tunnel  and  the  street 
surface.     Forty-second  Street,  between  Fourth  Ave- 


STRUCTURE  UNDER  BROADWAY  SHOWING  CABLE  DUCTS. 

plan  was  subsequently  altered  to  accommodate  the 
building  at  One-hundred-and-fourth  Street  of  eight 
tracks  for  storage  purposes.  From  this  storage 
yard  a  third  track  extending  north  was  decided 
upon.      As   considerable   of   the  two-track   structure 


FIG.      II.  NEW     YORK     RAPID    TRANSIT     RAILWAY. — STEEL 

TRUSSES   SUPPORTING  STREET-RAILWAY  TRACKS. 

house  for  this  purpose.  The  separation  of  the  power 
from  the  lighting  shows  forethought  on  the  part  of 
the  management  for  the  safety  and  comfort  of  its 
patrons,  for  in  case  of  an  accident  necessitating  the 
turning  off  the  power  in  the  sub-stations,  the  elec- 
tric lighting  in  the  tunnel  and  stations  will  remain 
intact. 

The  tunnel  is  dimly  illuminated  with  i6-candle- 
power  lamps,  which  are  placed  in  front  of  the  col- 
umns supporting  the  roof,  and  are  invisible  from  the 
motorman's  vestibule  of  the  train.  The  illumination 
is  just  sufficient  to  enable  the  motorman  to  distin- 
guish the  tracks  and  improves  his  chances  of  de- 
tecting  signals. 

The  road  is  being  equipped  with  lOO-pound  rails. 
These  rails  are  fastened  to  ties  which  are  embedded 


FIG.    10.       NEW  YORK  RAPID  TRANSIT  RAILWAY'. JUNCTION  OF 

had  been  completed  at  One-hundred-and-thirty- 
fourth  Street,  one  of  the  side  walls  had  to  be  cut 
away  from  the  top  of  the  strcture,  the  entire  tunnel 
supported  and  the  wall  moved  over  to  make  room 
for  the  third  track.  The  gap  in  the  roof  was  subse- 
quently built  in.    At  many  points  along  the  structure 


STEEL  AND  CONCRETE  TUNNELS  .AT  THIRTY-THIRD   STREET. 

in  broken  stone-trap  rock,  the  whole  of  which  rests 
upon  a  concrete  floor.  This  forms  a  very  rigid, 
strong  roadbed,  wliicli  should  be  free  from  vibra- 
tion. The  tracks  upon  entering  a  station  have  an 
up-grade  and  upon  leaving  a  station  a  down-grade. 
A  large  portion  of  the  energy  ordinarily  consumed  in 
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braking  the  car  will  be  stored  in  the  form  of  poten- 
tial energy  by  raising  the  weight  of  the  car.  This 
same  energy  will  assist  in  accelerating  the  car  upon 
leaving  the  station.  At  stations  where  only  local 
trains  stop  this  difference  in  level  of  the  express 
and  local  tracks  is  quite  marked,  amounting  to  as 
much  as  three  feet  in  some  places.  This  will  be 
particularly  observed  upon  the  profile  map,  Fig.  7, 
at  Chamber  Street,  and  at  One-hundred-and-eighty- 
first   Street. 

All  of  the  interior  of  the  subway  is  painted  with 
fireproof  paint.  The  paint  is  sprayed  over  the  side 
walls  and  structure  through  a  special  type  of  sprayer. 
The  paint  is  termed  asbestine  fireproof  paint.  Some 
250.000  gallons  have  been  supplied  by  the  Alden 
Spears  Company  of  Boston,  Mass. 

Progress  of  the  Work. 

The  work  of  excavation  on  the  subway  is  now 
almost  completed,  and  south  of  One-hundred-and- 
twenty-fifth  Street  the  excavation  is  practically  fin- 
ished. In  September  last  Mr.  Parsons,  chief  engi- 
neer, reported  that  the  construction  was  then  75  per 
cent,  complete,  and  since  that  time  the  construction 
has  proceeded  rapidly.  In  many  sections  below  One- 
hundrcd-and-twenty-fifth  Street  the  tracks  have 
been  laid,  the  road  ballasted,  and  in  some  sections 
the  tracks  are  ready  for  the  cars.  A  consfderable 
number  of  the  cars  contracted  for  have  been  de- 
livered and  are  now  in  operation  and  undergoing 
severe  tests  upon  the  Second  Avenue  line  operated 
by  the  Interborough  company. 

Elevated   Structure. 

The  elevated  line,  including  the  Manhattan  Valley 
Viaduct,  has  a  total  length  of  5.22  miles.  The  steel 
construction  was  supplied  by  the  American  Bridge 
Company  and  erected  by  the  Terry  &  Trench  Con- 
struction Company  of  New  York  city.  A  standard 
form  of  steel  construction  has  been  adopted,  due  to 
flat  curves.  Two  forms  of  construction  were  se- 
lected; one  form  of  two-column  bent  construction 
was  employed  when  the  tracks  were  not  more  than 
29  feet  above  street  grade.  When  the  height  was 
greater  than  this  a  double  tower  bent  form  of  con- 
struction was  used.  Every  200  feet  expansion  joints 
were  installed.  These  joints  were  designed  for  any 
variation  of  the  stringers  or  defects  in  the  construc- 
tion as  well  as  the  expansion  and  contraction  due  to 
temperature  changes.  The  upright  I-beams  were 
mounted  upon  concrete  pedestals.  At  one  particular 
section,  No.  15,  where  the  structure  passes  over  a 
marsh  near  the  Harlem  River,  piles  were  driven  into 
the  ground  to  a  depth  of  42  feet  to  support  the  con- 
crete pedestals.  All  of  the  cross-beams  are  rolled- 
plate  girders. 

Power  House. 

The  general  method  of  power  generation  and  dis- 
tribution adopted  by  the  Rapid  Transit  engineers 
was  to  have  one  large  power  house  located  as  near 


Electric  and  Manufacturing  Company.  The  gen- 
erators are  to  be  of  the  revolving-field  type  with 
stationary  armatures,  similar  in  construction  to  the 
generators  now  in  successful  operation  in  the  Man- 
hattan power  house.  New  York.  Three  of  the  gen- 
erators are  being  rapidly  assembled  and  the  engi- 
neers in  charge  expect  to  have  these  machines  in 
service  by  April.  The  oil  switches  and  switching 
gear  is  to  be  furnished  by  the  General  Electric 
Company. 

The  construction  of  the  power  house  is  quite 
similar  to  the  standard  type  adopted  by  the  large 
companies.  There  are,  however,  a  few  ingenious  de- 
partures which  deserve  mention.  The  coal  is  taken 
underground  through  a  tunnel  from  the  coal  barges 
by  an  endless-belt  conveyer  to  the  coal  bunker.  The 
bunker  is  built  on  an  incline  above  the  boilers,  so  that 
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FIG.     12.       NEW    YORK    RAPID    TRANSIT     RAILWAY.  —  CHAR- 
ACTERISTIC   CURVES    OF    CAR    MOTOR. 

coal  may  be  delivered  by  a  system  of  pipes  to  any 
boiler  from  any  point  of  the  bunker.  The  boilers 
will  have  a  daily  consumption  of  i.ooo  tons  of  coal. 
Another  improvement  is  in  rerference  to  the  steam 
apparatus.  All  of  the  steam  pipes  are  enclosed  in  a 
compartment  so  that  in  case  of  accident,  such  as  a 
break  in  a  pipe,  the  escaping  steam  will  be  confined 
until    the    supply    is    turned    off. 

The  power  house  is  connected  to  the  river  by  tun- 
nels so  that  the  salt  water  may  be  used  for  con- 
denser purposes.  In  the  construction  of  these  tun- 
nels a  suggestion  was  made  to  the  sub-contractor  by 
Mr.  George  E.  Thomas,  supervising  engineer,  which 


cm  fireproof  construction,  namely,  rolled-steel  gird- 
ers, side  walls  of  granite,  and  floors  of  firebrick 
co\'ered  with  concrete.  The  generators  and  steam 
engines  are  mounted  upon  concrete  piers  built  into 
the  foundations.  The  steam-generating  apparatus  is 
separate  from  the  electric-power  generating  ap- 
paratus. Every  precaution  has  been  taken  to  make 
the  building  strong  and  fireproof.  The  work  is 
being  well  done  and  is  certainly  a  great  credit  to 
the  designing  engineers,  the  contractors  performing 
the  work,  and  to  the  constructing  engineers  in 
charge. 

The  chimneys  for  the  power  house  are  being  built 
upon  six  columns  and  are  supported  80  feet  from  the 
floor,  resulting  in  a  saving  of  considerable  floor 
space. 

The  firm  of  Ryan  &  Parker  had  the  contract  for 
the  construction  of  the  fomidations.  During  the 
progress  of  the  work  30,000  cubic  yards  of  cement 
was  consumed. 

Tr.vin  Equipment. 

The  motor  cars  are  each  equipped  with  two  200- 
horsepower  motors.  The  contract  for  these  motors 
was  divided  equally  between  the  General  Electric 
Company  and  the  Westinghouse  Manufacturing 
Company.  As  these  motors  are  to  be  the  pioneers  in 
the  field  of  high-speed  service  in  New  York  city, 
much  interest  will  be  manifested  in  their  perform- 
ance. Both  companies  have  designed  special  ma- 
chines, the  General  Electric  Company  rating  its  ma- 
chine as  the  G.  E.  69  railway  motor,  and  the  West- 
inghouse company  terming  its  machine  the  Westing- 
house  No.  89  railway  motor.  All  of  the  motor  cars 
are  to  be  equipped  and  operated  with  Sprague-Gen- 
eral  Electric  System  of  multiple-unit  control. 
Cars. 

The  cars  are  heavier  and  stronger  than  the  stand- 
ard type  of  Manhattan  car.  This  increased  weight 
and  additional  strength  were  necessary,  as  the  cars 
will  be  accelerated  at  a  higher  rate  and  will  travel 
at  much  higher  schedule  speed,  more  especially  the 
express  service.  Every  precaution  has  been  taken  to 
provide  against  the  cars  catching  fire.  The  sides 
are  sheathed  with  copper  up  to  the  base  of  the  win- 
dow frames.  The  contract  for  the  cars  specified  a 
length  of  51  feet,  with  a  maximum  width  of  eight 
feet  11%  inches.  The  cars  have  a  seating  capacity 
of  52  and  will  comfortably  accommodate  about  82 
passengers.  Comparing  with  the  standard  Manhat- 
tan car.  the  subway  car  is  four  feet  longer,  has 
larger  platforms,  which  are  of  the  vestibule  type, 
the  vestibule  containing  the  master  controller. 
When  the  motorman  is  -directing  his  train  the 
entire  front  vestibule  of  the  train  is  at  his  dis- 
posal. The  sliding  doors  in  the  vestibule  greatly 
facilitate  the  handling  of  passengers.  An  express 
train  during  rush  hours  usually  has  its  platforms 
well  crowded,  and  therefore  the  conversion  of  the 
platform    with    gates    into    a    closed    vestibule    with 
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as  possible  to  the  load  center  of  the  system.  High- 
tension  feeders  will  distribute  three-phase  power  at 
1,100  volts  from  this  power  house  to  eight  sub- 
stations located  at  suitable  points  over  the  entire 
system.  The  electrical  power  at  11,000  volts  and  25 
cycles  alternating  will  be  transformed  in  these  sub- 
stations by  550-kilowatt  transformers  and  converted 
to  600  volts  direct  current  by  1,500-kilowatt  rotary 
converters.  Cables  from  the  sub-station  will  feed  the 
direct  current  into  the  rails  at  various  points.  The 
power  house,  when  complete,  will  be  the  largest 
in  capacity  in  the  world.  It  will  be  200  feet  10  inches 
in  width  by  800  feet  in  length.  It  will  contain  12 
generators,  each  capable  of  delivering  a  maximum 
output  of  11,000  horsepower,  making  a  total  maxi- 
mum station  output  of  132,000  horsepower.  The 
generators  will  each  stand  a  constant  load  of  5,000 
kilowatts. 

The  contract  for  the  generators,  transformers  and 
rotary  converters  has  b«en  let  to  the  Westinghouse 
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decreased  the  cost  of  construction  about  $15,000.  The 
suggestion  resulted  in  the  following  method  of  con- 
struction :  The  problem  was  to  construct  a  tunnel 
from  the  shore  to  a  dock  built  by  the  dock  depart- 
ment. To  do  this  it  was  necessary  to  pass  through 
a  large  gap  of  water.  Piles  were  driven  into  the 
river  bottom  in  the  intervening  space  and  cut  off  at 
a  definite  distance  below  water  level.  Above  these 
piles  was  floated  a  large  rectangular  boat  built  of 
heavy  planks.  In  this  boat  was  constructed  the 
tunnel,  composed  of  concrete,  the  boat  gradually 
sinking  as  the  construction  proceeded,  until  the  boat 
rested  upon  the  piles.  It  was  then  a  very  simple 
problem  to  connect  the  shore  tunnel  with  the  river 
tunnel. 

The  steam  engines  to  drive  the  generators  are  be- 
ing supplied  by  1  the  AUis-Chalmers  Company,  the 
boilers  and  boiler  setting  by  the  Babcock  &  Wilcox 
Company. 

The  power  house  is  built  on  the  lines  of  the  mod- 


sliding  doors  largely  increases  the  comfort  of  trav- 
eling. The  cars  are  well  lighted,  the  lamps  so  dis- 
tributed that  passengers  seated  or  standing  have 
plenty  of  illumination  in  which  to  read.  A  large 
number  of  car  heaters  have  been  installed  in  each 
car. 

The  contract  for  the  cars  was  divided  among 
several  of  the  large  car  companies  to  insure  prompt 
delivery.  The  cars  are  quite  similar  in  construc- 
tion. Dimensions  of  the  type  of  car  supplied  by  the 
St.  Louis  Car  Company  (shown  in  Fig.  16)   follow: 

Length   of  car    over   all    51  feet  5  inches 

Lenjjth    over    corner    posts 43  feet  7  inches 

Distance  from  center  to  center  of  needle 

beams     ; 10  feet  II  inches 

Width   over   side   sills   8  feet  S^  inches 

Height   of  end   door  openings 6  feet  6 J4  "inches 

Heiglit  of  body  from  bottom  of  sill  to  top 

of   roof    S  feet  g%  inches 

The  car  bodies  taper  to  the  top,  owing  to  the  fact 
that  they  are  designed  to  give  the  maximum  seating 
space  and  yet  allow  the  maximum  clearance  in  the 
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tunnel.  Bottom  framing  is  of  combined  steel  and 
wood ;  the  bolsters  are  of  heavy  rolled-steel  plates, 
top  and  bottom  members,  machined  at  outer  ends, 
bolted  together  and  reinforced  with  steel  castings, 
which  are  planed  on  faces  and  edges.  Cars  have  a 
triple  floor,  the  lower  floor  being  covered  with 
one-quarter-inch  transite  board  securely  nailed  to  all 
bridges  and  fitted  to  side  sills.  The  body  proper  is 
covered  with  copper  sheathing  so  as  to  make  the  cars 
as  absoluteh'  fireproof  as  possible,  consistent  with 
building  a  handsome  passenger  coach. 

The  interior  finish  is  of  the  finest  African  ma- 
hogany. The  seats  are  arranged  in  the  center  of  the 
car  crosswise,  and  longitudinal  on  both  ends  of  the 
car.  Sash  are  arranged  so  that  top  sash  will  drop, 
lower  sash  being  stationary.  The  weight  of  the  car- 
body  is  42,coo  pounds. 

Trucks. 

The  type  of  truck  used  is  the  M.  C.  B.  solid 
forged-top  frame,  in  one  piece,  insuring  squareness 
and  rigidity.  The  bolsters  are  of  the  flitch  swing- 
bolster  type  and  are  supported  by  two  double-elliptic 
springs.  There  are  four  double-equalizing  coil 
springs.  The  brakes  are  inside  hung.  Transoms 
are  forged.  Transom  plates  and  all  wearing  parts 
are  machine-fitted ;  all  holes  drilled  and  every  bolt 
frame-fitted.  The  weight  of  the  truck  is  8,800 
pounds.  The  truck  is  illustrated  in  Fig.  15. 
Motors  and  Motor  Control. 

An  interesting  feature  in  connection  with  the 
G.  E.  69  railway  motor  is  its  very  high  range  of  effi- 
ciency. Upon  consulting  the  motor-characteristic 
curves  (Fig.  12),  it  is  obvious  that  the  efficiency  of 
this  machine  is  90  per  cent,  through  the  wide  range 
of  140  horsepower  to  340  horsepower.  When  oper- 
ating under  a  pressure  of  600  volts,  the  motor  re- 
ceiving 280  amperes,  this  machine  will  exert  a  tractive 
effort  of  3,750  pounds,  operating  at  a  speed  of  20 
miles  per  hour.  When  operated  at  30  miles  per  hour 
the  tractive  effort  would  be  1,000  pounds,  the  cur- 
rent falling  to  120  amperes.  In  the  calculation  of 
the  strains  of  the  various  parts  of  the  cars  a  maxi- 
mum weight  of  50  tons  has  been  taken  and  a  maxi- 
mum speed  of  42  miles  an  hour  for  express  service. 
A  car  of  the  above  weight,  equipped  with  two  of 
the  motors  described,  when  properly  geared,  should 
be  thoroughly  capable  of  making  the  schedule  speeds 
of  30  miles  per  hour  for  express,  and  14  miles  per 
hour  for  local  service,  as  called  for  by  the  original 
contract  of  Mr.  McDonald. 

The  frames  of  the  G.E".  69  motor  are  composed  of 
one  solid  casting,  the  armature  being  inserted  at  the 
end  of  the  machine.  This  is  readily  observable  in 
the  illustrations  (Figs.  13  and  14).  The  motors  are 
of  the  nose-suspension  type  and  are  supported  upon 
their  front  side  by  lugs  cast  into  the  frame  of  the 


The  self-induction  of  these  motors  is  great  enough 
to  prevent  a  sudden  rush  of  current  in  case  the  cir- 
cuit is  momentarily  opened  and  closed.  In  the  pre- 
liminary trials  of  these  motors  it  was  found  that  the 
metal  shell  which  supported  the  field  coils  acted  as  a 
closed  secondary  of  a  transformer,  and  it  has  been 
found  necessary  to  cut  each  shell  so  it  will  be  open- 
circuited.  The  weight  of  two  G.  E.  69  motors  is 
12,200  pounds,  while  the  total  weight,  with  control, 
is   14,980  pounds. 

The    system   of    control    with    which    these   Inter- 
borough  cars  are  equipped   is  an  improvement  upon 


the  assistance  rendered  me  in  securing  the  above 
data  by  Mr.  Browning  Baker,  senior  student  in  elec- 
trical engineering  in  the  Polytechnic  Institute  of 
Brooklvn. 


More    Electric    Power   Needed    in  Cali- 
fornia. 

Users  of  electric  power  in  San  Francisco  complain 
of  insufficient  service.  The  rapid  growth  of  the  city 
and  the  coming  on  of  the  heavy  lighting  load  of  the 
year  are  taxing  the  facilities  for  supplying  current 
to   their    utmost.     A  new    1,500-kilowatt,    io,ooo-volt 
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the  type-M  control  with  which  the  Manhattan  cars 
are  operated.  The  control  provides  for  automatic 
acceleration  at  a  predetermined  current  flow.  To 
maintain  the  rate  of  acceleration  as  constant  as  pos- 
sible, the  number  of  notches  on  the  controller  has 
been  increased  from  10  to  12.  To  operate  the  con- 
troller ordinarily  the  motorman  throws  the  handle 
to  the  full  parallel  position,  th-^  controller  cylinder 
following  automatically.  When  making  up  trains 
or  controlling  cars  in  the  yards  the  controller  may 
be  notched  up  one  notch  at  a  time  as  with  the  type- 
M  control.  The  contact  resistance  of  this  countrol 
is  of  sufficient  magnitude  to  provide  for  whatever 
self-induction  may  arise. 

Braking  and  Other  Details. 
The  Interborough  cars  are  equipped  with  hand 
brakes  as  well  as  power  brakes.  The  contract  for  the 
brake  apparatus  was  equally  divided  between  the 
Westinghouse  Air  Brake  Company  of  Pittsburg  and 
the  Christensen  Engineering  Company  of  Milwaukee. 
The  Westinghouse  company  received  the  contract  for 
the  engine   valycs,  brake  cylinders  and  all  the  brake 


generator  at  the  Potrero  power  house  has  been  put 
into  service  by  the  San  Francisco  Gas  and  Electric 
Company,  and  this  is  relieving  the  situation  some- 
what. The  Mutual  Electric  Light  Company  has  re- 
ceived a  part  of  its  apparatus,  but  will  not  be  in  run- 
ning order  until  some  time  next  summer. 

At  Los  Angeles  the  situation  is  even  more  serious 
and  all  the  systems  are  running  to  their  full  capacity. 
Lack  of  rains  in  the  mountains  may  cause  many 
power  houses  to  close  down  soon,  as  the  reserve 
supply  of  water  is  getting  low.  The  Pacific  Electric 
Company  has  just  installed  a  new  1,500-kilowatt  gen- 
erator in  its  main  plant,  and  this  is  helping  out  some. 
The  Los  Angeles  railway  is  supplying  some  current 
to  the  traction  company  from  its  Sixteenth  Street 
station.  The  San  Gabriel  Electric  Company's  new 
plant  at  Third  and  Los  Angeles  Streets  is  now  in 
operation,  supplying  current  to  the  Pacific  Light  and 
Power  Company. 


Chicago  Street-railway  Situation. 

Public  hearings  before  the  local  transportation 
committee  of  the  City  Council  on  the  Chicago  City 
Railway  franchise  ordinance  have  been  discontinued 
and  the  committee  will  now  consider  the  ordinance 
on  its  own  account  with  a  view  to  reporting  to  the 
City  Council  within  a  month.  The  committee  has 
heard  argument  both  for  and  against  municipal  own- 
ership and  received  many  suggestions  on  the  pro- 
posed ordinance,  all  of  which  will  be  considered  in 
the  committee's  dehberations. 

David  T.  Watson  of  Pittsburg,  who  has  taken 
in  charge  the  city's  side  of  the  contention  with  the 
Union  Traction  Company  over  the  99-year  claims, 
will  be  in  Oiicago  in  a  few  days,  to  remain  until  the 
hearing  before  Judges  Day  and  Grosscup  some  time 
this  month.  The  date  for  this  hearing  will  be  set 
by  Judge  Grosscup  when  he  returns  to  Chicago  on 
Monday.  Mr.  Watson  is  confident  that  the  claims 
of  the  LT^nibn  Traction  Company  under  the  99-year 
act   will    fail. 


FIG.  15, 

machine.  With  this  form  of  suspension  and  having 
a  solid  frame,  the  motors  may  be  removed  from  their 
trucks  without  a  pit. 

One  of  the  greatest  difficulties  met  with  in  rail- 
road operation  is  the  fact  that  the  bearings  of  the 
motors  become  heated,  the  babbitt  filling  melts  out 
and  the  armatures  drop  down,  striking  the  field  poles. 
This  tears  all  the  insulation  on  the  armature  con- 
ductors and  causes  delay,  trouble  and  expense.  To 
obviate  this  difficulty,  the  General  Electric  Company 
has  constructed  the  No.  69  motor  with  a  three-six- 
teenths-inch air  gap  above,  and  a  four-sixteenths- 
inch  air  gap  below,  and  has  built  up  the  bearings,  so 
that  there  is  only  a  one-sixteenth-inch  thickness  of 
babbitt  filling.  It  is  therefore  impossible  for  the 
armature  to  strike  if  the  babbitt  is  melted  out.  The 
armature  is  series  drum-barrel  wound  and  the  con- 
ductors are  copper  bars,  cross-connected  at  one  end. 
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apparatus  proper,  the  Christensen  company  supplying 
350  equipments  of  No.  2  compressors  of  the  inde- 
pendent-motor type  and  9JI  the  air  chambers,  with 
their  appurtenances.  The  type  of  governor  will  be 
similar  to  that  now  employed  by  the  Rapid  Transit 
Company  of  Brooklyn,  namely  the  automatic  mttlti- 
ple-unit  type,  which  has  a  capacity  of  20  cubic  feet 
per  minute. 

The  block-signal  system  will  be  installed  in  the 
subway.  The  Westinghouse  pneumatic  system,  em- 
ploying alternating  current,  will  be  used.  This  will 
necessitate  using  very  sensitive  relays  to  differentiate 
between  the  direct  and  the  alternating  current 

The  rails  will  be  bonded  with  the  protected  rail 
bond  supplied  by  the  Mayer  &  Englund  Company. 
This  company  furnished  the  bonds  for  the  Manhattan 
equipment 

In  closing,  T  wish  to  express  my  appreciation  of 


Lansing  Car-barn  Fire. 

Fire  in  the  car  barns  of  the  Lansing,  St.  Johns 
and  St.  Louis  Interurban  Railway  Company  at 
Lansing,  Mich.,  on  December  iSth  resulted  in  seri- 
ous loss  both  to  the  railway  company  and  to  Mr. 
B.  J.  Amold  of  Chicago.  The  Arnold  single-phase 
electropneumatic  equipment,  described  in  this  issue, 
was  greatly  damaged,  if  not  entirely  destroyed. 
Nearly  $30,000  had  been  spent  in  preparation  for  the 
tests.  The  fire  started  in  an  oil  storeroom  and  made 
such  rapid  progress  that  little  could  be  saved.  The 
loss  to  the  railway  company  amounts  to  about 
$15,000,  two  nearly  new  cars  being  burned,  besides 
supplies  and  tools.  The  company  has  sufficient  cars 
left,  however,  so  that  service  will  be  uninterrupted. 


Bad  Boiler  Explosion  in  St.  Louis. 

A  destructive  boiler  explosion  occurred  in  St 
Louis  on  December  21st.  when  the  entire  battery  of 
seven  boilers  in  the  Geyer  Avenue  power  plant  of 
the  St.  Louis  Transit  Company  exploded.  One  end 
of  the  building  was  completely  demolished,  the  gen- 
erator room  was  wrecked,  and  five  employes  were 
killed.  30  others,  two  of  whom  have  since  died,  be- 
ing injured.  An  illustrated  account  giving  further 
details  will  appear  in  the  Western  Electrician  of 
next  w^^l?, 
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Arnold    Single-phase  Electropneumatic 
Railway  System. 

To  the  Editor  of  the  Western  Electrician: 

As  many  of  your  readers  know,  I  have  persistently 
advocated  the  use  of  the  alternating  current  directly 
in  the  motors  for  electric  railways  for  several  years 
(See  Transactions  American  Institute  of  Electrical 
Engineers,  joint  meeting  with  the  British  Institution 
of  Electrical  Engineers,  Paris,  August  16,  1900; 
Niagara  Falls  convention,  August  24.  1901 ;  Great 
Barrington,  Mass.,  June  19,  1902,  and  New  York, 
September  26,  1902).  By  referring  to  the  discussions 
which  took  place  at  these  meetings  and  to  the  tech- 
nical journals,  it  will  be  found  that  there  were  few. 
if  any,  other  advocates,  in  this  country,  of  the  alter- 
nating-current motor  for  railway  work  until  re- 
cently, and  that  those  who  supported  it  abroad  ad- 
vocated the  use  of  three-phase  currents  until  within 
the  last  few  months.  Since  my  announcement  of 
the  principles  of  my  system  before  the  Great  Bar- 
rington convention  the  development  of  the  single- 
phase  alternating-current  railway  motor  has  been 
remarkahle.  both  in  this  country  and  abroad,  and 
while  at  that  time  it  had  few  friends,  the  develop- 
ment has  been  such  since  that  it  now  seems  destined 
to  take  its  place  as  the  leading  railway  motor,  thereby 
effecting  a   revolution    in  electric-railway   work. 

Many  of  your  readers  also  know  that,  since  an- 
nouncing  the   principles    of   my    system   before    the 
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FIG.   2.       ARNOLD    SINGLE-PHASE    RAILWAY  SYSTEM. — OVER- 
HEAD   CONSTRUCTION. 

Great  Barrington  convention.  I  have  refrained  from 
giving  out  any  further  information  regarding  it.  giv- 
ing as  my  reasons  therefor  my  desire  to  test  tl^e 
system  thoroughly  before  making  further  public 
statements  regarding  it.  and  then  to  present  a  full 
and  complete  description  of  it.  together  with  the 
results  of  its  operation  in  the  form  of  a  paper  before 
the  American  Institute  of  Electrical  Engineers.  Con- 
sistently pursuing  that  policy,  I  have  conducted  my 
experiments  privately  and  at  my  own  expense,  and 
had  so  perfected  my  apparatus  that  I  had  hoped  to 
be  able  to  celebrate  the  incoming  of  the  year  1904 
with  a  public  demonstration  over  20  miles  of  rail- 
road, which  would  conclusively  prove  that  the  single- 
phase  electric  railway  is  not  only  operative  but  effi- 
cient and  less  in  first  cost  and  operation  than  any 
system  now  in  vogue,  not  meaning  to  imply  thereby 
that  the  system  which  I  have  developed  was  neces- 
sarily the  only  system  or  the  best  system,  for  only 
time  can  prove  the  correctness  or  incorrectness  of 
such  statements,  but  that  it  was  a  system  which 
would  successfully  do  the  work,  and  the  system 
which  was  first  developed  and  first  to  be  put  in 
actual  operation  upon  the  first  electric  railway  in  the 
world  especially  built  for  single-phase  alternating- 
current  motor  .operation. 

That  I  would  have  made  a  demonstration  on  Jan- 
uary 1st  was  a  certainty  to  me  until  December  iSth, 
when  I  learned  by  telegraph,  while  in  New  York, 
that  the  car  barns  located  at  Lansing,  Mich.,  of 
the  road  upon  which  I  had  been  experimenting  were 
completely  consumed  by  fire  at  four  o'clock  that 
morning.    The    fire     apparently    originated    from    a 


stove  in  the  engine  house  and  was  communicated 
so  rapidly  to  the  car  barns  that  it  destroyed  a  steam 
locomotive  and  two  new  cars  built  for  my  system 
as  well  as  my  experimental  locomotive,  thus  leaving 
me  unable  to  make  the  demonstration  as  I  had 
planned.  In  view  of  the  fact,  however,  that  the 
single-phase  electric  railway  is  now  receiving  so 
much  attention  at  the  hands  of  engineers  and  in- 
ventors in  many  parts  of  the  world,  and  that  I  believe 
that  the  year  1904  will  be  an  epoch-making  one, 
marking  the  revolution  from  the  direct-current  to 
the  alternating-current  motor  for  railway  work  as 
well  as  the  beginning,  on  a  large  scale,  of  the  dis- 
placement  of  the   steam  locomotive  on  railways  by 


FIG.     1.       ARNOLD    SINGLE-PHASE    SYSTEM. — SPECIAL 
INSULATOR. 

tiie  use  of  a  substantial  form  of  overhead  con- 
slructiou  rather  than  the  third  rail,  and  from 
the  further  fact  that  I  cannot  get  another  ma- 
chine ready  in  the  near  future,  I  have  concluded 
that  I  will  give  to  the  technical  press  a  record  of 
my  work  up  to  the  present  time,  in  order  that  that 
work  and  the  system  which  I  have  developed  may 
be  properly  weighed  in  comparison  with  the  work 
and  systems  of  others,  leaving  the  more  complete 
description  of  the  system  and  the  results  of  its  op- 
eration to  be  presented  at  a  later  date  before  the 
.American  Institute  of  Electrical  Engineers. 

On  January  10,  1900,  I  rode  over  the  country  be- 
tween Lansing  and  St.  Louis,  Mich.,  a  distance  of 
nbout  60  miles,  with  a  party  of  gentlemen  who  de- 
sired to  build  an  electric  road  between  these  points. 
Tliis  trip  resulted  in  ray  advising  them  that  the 
territory  was  such  that  I  believed  the  road  should 
be  built  as  economically  as  possible,  and  inasmuch 
as  they  desired  me  to  assist  financially  in  its  con- 
struction, I  told  them  I  would  do  so  provided  I 
was  allowed  to  construct  the  road  in  accordance 
with  certain  ideas  that  I  then  had  in  mind,  for  by 
such  construction  the  first  cost  of  the  road  could 
be  kept  sufficiently  low  to  warrant  its  construction, 
and  that  if  it  were  built  on  any  one  of  the  systems 
standard  at  that  time  the  advisability  of  building  it 
was  questionable.  The  result  was  that  on  April  23, 
iQoo,  a  contract  was  entered  into  wherein  I  under- 
took to  build  and  equip  the  road.  Engineers  were 
at  once  placed  in  the  field  to  locate  it,  and  after  the 
plans  were  sufficiently  completed  the  grading,  bridg- 
ing and  track  work  of  20  miles  of  the  road  followed, 


FIG.   4.       ARNOLD  SINGLE-PHASE    SYSTEM. — DIAGRAMATIC 
REPRESENTATION    OF    OPERATION. 

and  this  much  of  the  road  was  completed  to  such 
an  extent  that  steam  trains  were  put  in  regular 
operation   over   it  about   November   15,    1901. 

For  financial  reasons  the  completion  of  the  road 
was  delayed,  and  in  the  meantime  the  development 
of  my  system  was  taking  place  and  the  parts  being 
perfected  in  different  offices  and  shops. 

Since  it  was  my  intention  to  experiment  with  pres- 
sure as  high  as  15,000  volts  on  the  working  con- 
ductor, all  of  the  line  material  had  to  be  specially 
designed,  but  the  work  progressed  to  such  an  ex- 
tent that  the  overhead  and  line  work  of  20  miles  of 
road  was  practically  completed  and  ready  for  opera- 
tion about  December  15,  1902,  and  the  power  in- 
stalled,  so  that   experiments  began   in   March,   1903. 


One  June  15,  1903,  two  trips  were  made,  each  about 
three  miles  long,  with  my  first  experimental  ma- 
cliine,  shown  in  Fig.  8  of  the  accompanying  descrip- 
tion. On  the  first  trip  seven  persons  were  carried 
and  on  the  second  trip  13  persons  were  aboard. 

The  result  of  the  experiments  with  the  first  motor 
proved  the  correctness  of  the  theory  and  that  the 
machine  would  work.  Inasmuch  as  it  consisted  of 
but  one  somewhat  crude  electropneumatic  motor,  it 
was  impracticable  to  get  full  and  efficient  tests  of 
the  system,  and  it  was  thought  best  to  conduct  no 
further  experiments  until  a  complete  new  double- 
equipped  truck  could  be  perfected.  Not  being  con- 
nected with  manufacturing  establishments.  I  have 
been  compelled  to  develop  this  system  under  trying 
circumstances,  necessitating  the  construction  of  parts 
in  different  shops  and  assembling  them  at  far-distant 
points,  with  crude  facilities.  This  fact,  combined 
with  the  financial  difficulties  that  have  arisen,  and 
the  necessity  of  my  having  to  give  the  main  part  of 
my  attention  to  other  matters,  have  been  the  causes 
of  the  delay  in  completing  the  road  and  the  system. 

A  new  double-motor  equipment,  in  the  form  of  a 
locomotive,  was  finally  built  and  brought  to  perfect 
working  condition  on  the  evening  of  December  17th, 
and  it  was  this  locomotive,  with  the  necessary  in- 
struments for  testing  purposes,  that  was  destroyed 
by  fire  on  the  following  morning.  Since  it  will  be 
impracticable  for  me  to  get  a  new  one  constructed 
for  some  time,  I  have  thought  best  to  state  the  facts 
as  outlined  above,  and  give  to  the  technical  press 
a  description  of  the  apparatus  and  the  road,  re- 
luctantly omitting  the  records  of  operation  and  the 
tests  which  I  had  hoped  to  have  accompany  any 
future  statements  I  made,  but  which,  through  "the 
irony  of  fate."  must  now  be  left  for  the  future. 

I  hand  you  herewith  a  hastily  prepared  description 
of  the  road  and  the  system,  which  I  trust  will  be 
found  sufficiently  comprehensive  to  interest  your 
readers.  Eton  J.   Arnold. 

Chicago,   December  26,    1903. 


R0.-\DBED    AND    TrACK    OF    LaNSING-St.    JoHNS    RAIL- 
WAY. 

The  Lansing,  St.  Johns  and  St.  Louis  railway  was 
originally  projected  to  extend  from  Lansing,  the 
capital  of  Michigan,  northward  through  St.  Johns, 
Alma  and   St.   Louis,  a  distance  of  about  60  miles, 
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FIG.    3.       ARNOLD    SINGLE-PHASE    SYSTEM. — DIAGRAMATIC 
ARRANGEMENT    OF    ELECTROPNEUMATIC    MOTOR. 

but  Up  to  the  present  time  only  that  portion  extend- 
ing from  Lansing  to  St.  Johns,  a  distance  of  20 
miles,  has  been   constructed. 

This  road  was  built  in  accordance  with  steam- 
railroad  practice,  with  easy  grades  and  curves,  so 
that  steam  locomotives  could  be  operated  over  it 
until  such  time  as  electrical  equipment  could  be  put 
upon  it,  the  idea  being  to  complete  the  road  in  such 
a  manner  that  it  could  be  utilized  for  both  freight 
and  passenger  service,  and  thus  secure  all  the  busi- 
ness available  from  the  territory  through  which  it 
passes. 

The  road  is  equipped  with  67-pound  T-rail,  laid 
on  ties  spaced  two  feet  apart  between  centers,  and 
as  alternating  high-tension  current  was  to  be  used, 
but  one  of  these  rails  was  bonded  with  38-inch  No. 
0000  bonds,  extending  entirely  around  the  splice  bars. 

Since  it  was  impossible  to  secure  rails  from  the 
rail  manufacturers  in  time,  rails  and  splice  bars 
were  secured  from  one  of  the  leading  steam  rail- 
ways, and  this  necessitated  the  adoption  of  a  sup- 
ported joint  and  a  long  bond,  as  there  was  not  room 
under  the  splice  bars  for  concealed  bonds. 

Tihe  road,  as  at  present  constructed  between  Lan- 
sing and  St.  Johns,  has  no  grades  exceeding  one 
per  cent,  and  no  curves  exceeding  seven  degrees,  ex- 
cept in  the  cities  themselves,  where  the  terminals  of 
the  road  run  over  the  streets  and  make  such  curves 
as  ordinary  street  cars  make,  the  minimum  radin? 
being  50  feet.  At  each  city  a  terminal  was  planned 
so  that  all  freight  would  be  diverted  to  connecting: 
steam  roads,  thus  making  it  unnecessary  for  the 
freight  service  to  pass  over  the  city  streets  or  curves. 

At  the  Lansing  end  it  was  necessary  to  pass  over 
the  steam-railway  tracks  of  the  Pere  Marquette  rail- 
road, and  this  necessitated  the  construction  of  a 
bridge,   with  pile   approaches.    The    grade   as    ap- 
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proached  from  the  I^nsing  end  of  the  bridge  is  four 
per  cent,  for  a  distance  of  about  700  feet,  and  after 
passing  over  the  bridge  the  descending  grade  is  2.3 
per  cent,  for  about  500  feet.  At  the  St.  Johns  end 
there  is  a  grade  on  the  principal  street  of  the  town 
averaging  about  two  per  cent,  for  about  1,500   feet. 

Overhead   Construction. 

Considerable  care  was  taken  in  planning  a  suitable 
insulator  for  carrj^ing  the  trolley  wire,  and  Fig.  i 
shows  the  construction  of  the  annealed-glass  insu- 
lator used. 

Fig.  2  shows  a  typical  arrangement  of  the  straight- 
line  overhead  construction,  and  it  will  be  noticed 
that  wood,  is  used  for  the  pole,  cross-arm  and  brace 
and  that  the  insulator  is  supported  by  means  of  a 
short  span   wire   from   iron   brackets   secured   to  the 


owing  to  the  electric  company  from  which  power 
is  purchased  by  the  railroad  having  a  waterpower 
at  this  point.  Current  is  transmitted  to  the  nearest 
end  of  the  line  over  two  No,  3  wires.  The  power 
is  furnished  from  a  300-kilowatt  rotary  converter 
generating  at  380  volts  at  25  cycles,  the  energy  from 
which  is  stepped  up  to  the  working  pressure  of  the 
Hne.  It  was  the  intention,  after  experimenting  a 
sufficient  length  of  time  to  determine  the  best  voltage 
for  the  working  conductor,  to  have  the  generators 
for  the  premanent  plant  constructed  so  as  to  gen- 
erate at  this  determined  voltage,  and  it  was  for  this 
reason  that  a  temporary  rotary  converter  was  first 
installed  to  conduct  the  experiments  with. 

During  the  preliminary  experimental  period  upon 
the  apparatus  herinafter  described  all  power  was 
transmitted  from  the   above-mentioned  power   house 
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wooden  cross-arm.  This  construction  insured  a  high 
insulation  at  a  low  first  cost,  the  entire  line  having 
been  constructed  for  but  a  slightly  increased  expense 
over  the  cost  of  standard  construction,  and  at  the 
same  time  so  built  that  in  case  of  failure  of  the 
alternating-motor  system  the  standard  direct-current 
motor  system  could  be  put  into  service  without 
changing  any  parts;  even  holes  for  the  pins  for 
carrying  the  extra  feeders  which  would  be  required 
were  provided,  as  shown. 

It  will  thus  be  seen  that  the  line  and  track  work 
were  constructed  in  such  a  manner  that  no  expense 
was  incurred  for  any  parts  which  would  not  be 
required  for  standard  construction  in  case  it  be- 
came necessary  ultimately  to  adopt  the  standard 
direct-current  motor  system,  the  entire  idea  in  the 
construction  of  the  road  being  to  save  iirst  cost 
and  to  invest  all  that  was  invested  in  such  a  manner 
that  all  material  purchased  would  be  utilized  in  case 
either    system    were   adopted,   and    should    the   alter- 


to  a  point  about  two  miles  distant,  wliere  were  lo- 
cated the  car  barns  in  which  the  preliminary  experi- 
ments were  made. 

The  Electropneumattc  System. 

The  conditions  under  which  the  first  application 
of  the  system  took  place  having  thus  been  set  forth, 
it  may  be  well,  in  order  to  get  clearly  before  the 
reader  the  principles  on  which  the  system  is  based, 
to  quote  here  the  statements  made  by  Mr.  Arnold 
before  the  Great  Barrington  convention  on  June  ig, 
1902,  as  follows : 

"The  principles  underlying  the  system  I  advocate, 
and  which  I  call  an  electropnetnnatic  system,  are  as 
follows : 

"First — A  single-phase  or  multiphase  motor, 
mounted    directly    upon    the    car,    designed    for    the 


speeds  below  synchronism  are  maintained,  and  by 
reversing  the  direction  of  the  air  through  the  con- 
troller speeds  above,  synchronism  may  be  attained 
for  reasonable  distances.  This  feature  gives  to 
the  alternating-current  motor  the  element  absolutely 
essential  for  practical  railway  work,  for  it  permits 
a  car  or  train  to  ascend  a  grade  at  any  speed  with 
the  motor  working  at  its  maximum  efficiency  and 
imparting  its  full  torque  to  the  car.  When  descend- 
ing the  grade  the  motor  may  utilize  its  full  power 
drawn  from  the  line  in  compressing  air,  or  it  may 
be  used  to  compress  air  with  the  stored  energy  of 
the  train,  thereby  acting  as  a  brake. 

"Fourth — By  virtue  of  the  air-storage  feature,  each 
car  becomes  an  independent  unit  and  capable,  in  case 
of  loss  of  current  from  the  line,  of  running  a  rea- 
sonable distance  without  contact  with  the  working 
conductor.  This  feature  will  enable  a  car  to  'work 
on  a  high-tension  trolley  wnre  or  active  conductor 
over  private  right-of-way,  and  allow  the  active  con- 
ductor to  be  stopped  where  the  private  right-of-way 
ceases,  and  the  car  to  proceed  through  a  city  or  town 
on  any  tracks,  whether  electrically  equipped  or  not, 
until  it  reaches  the  outskirts  of  the  city  or  town, 
where  it  can  take  up  the  working  conductor  again  on 
private  right-of-way.  This  feature  is  also  valuable 
in  switching  work,  for  each  car  being  independent 
it  can  leave  the  main-line  track  and  operate  over 
sivitches  or  sidings  without  complicating  the  yards 
\vith  additional  overhead  or  third-rail  conductors, 
thus  necessitating  through-line  conductors  over  main- 
line track  or  tracks  only. 

"Fifth — Since  a  single-phase  motor  can  be  used,  the 
motors  can  be  supplied  with  current  from  a  single 
overhead  wire  or  third  rail,  and  with  a  single-rai! 
return  circuit,  thus  permitting  the  overhead  con- 
struction, or  third-rail  construction,  to  conform  to 
the  standard  of  to-day,  except  that  a  much  higher 
working  voltage  can  be  used,  provided  the  insulation 
is  taken  care  of.  Furthermore,  in  steam-railway 
work,  this  system,  by  virtue  of  its  single-phase  fea- 
ture, will  only  require  the  use  of  one  of  the  track 
rails  for  the  return  circuit,  thus  leaving  the  other 
rail  for  the  use  of  the  signal  system,  which,  up  to 
the  present  time,  does  not  seem  to  have  been  sat- 
isfactorily solved  without  the  use  of  one  of  the 
track  rails. 

"Sixth — The  current  will  be  taken  from  the  working 
conductor  at  any  voltage  up  to  the  limit  of  the  in- 
sulation, and  in  case  this  voltage  is  high  (I  am 
building  my  line  for  15,000  volts),  a  static  trans- 
former will  be  carried  upon  each  car  and  the  pres- 
sure reduced  from  the  line  voltage  to  the  voltage  of 
the  motor,  which,  in  the  case  under  construction,  is 
designed  for  200  volts.  Where  it  is  unnecessary  to 
utilize  so  high  a  line  pressure,  the  motor  may  be 
designed  for  the  working  voltage,  and  the  current 
fed  directly  from  the  working  conductor  into  the 
motor,  thus  eliminating  the  static  transformer.    When 
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nating  system  prove  successful  the  additional  invest- 
ment" for  a  direct-current  motor  system  need  not 
then  be  installed. 

The  working  conductor  was  placed  22  feet  above 
the  top  of  the  rails,  in  order  that  trainmen  when 
standing  upon  the  tops  of  the  freight  cars^  going 
over  the  road  could  not  come  in  contact  with  the 
working  conductor. 

It  was  planned  to  operate  the  entire  road  from  a 
single  No.  co  trolley  wire  and  with  one  rail  bonded, 
as  liereinbefore  mentioned,  this  amount  of  copper 
being  suflicient  to  operate  four  40-ton  cars  at  an 
average  speed  of  30  miles  an  hour  with  power  house 
located  i%  miles  from  one  end  of  the  line,  and 
operating  with  from  6,000  to  10,000  volts  on  the 
working  conductor. 

Power  Transmission, 

The  power  house  is  located  at  one  end  of  the  line, 


average  power  required  by  the  car,  and  running  con- 
tinuously at  a  constant  speed  and  a  constant  load, 
and,  therefore,  at   maximum  efficiency. 

"Second — Instead  of  stopping  and  starting  this  mo- 
tor and  dissipating  the  energy  through  resistances, 
as  is  customary  with  all  other  systems  known  to  me. 
I  control  the  speed  of  the  car  by  retarding  or  accel- 
erating the  parts  usually  known  as  the  rotor  and 
stator  of  the  motor  by  means  of  compressed  air,  in 
such  a  manner  that  I  save  a  portion  of  the  energy 
which  is  ordinarily  dissipated  through  resistances, 
and  store  it  to  assist  in  starting  the  car,  helping 
over  grades,  for  use  in  switching  purposes,  and  for 
the  operation  of  the  brakes. 

"Third — By  this  method  of  control  I  secure  an  in- 
finite number  of  speeds  from  zero  to  the  maximum 
speed  of  the  car,  which  may  or  may  not  be  at  the 
synchronous  speed  of  the  motor,  for  with  the  air- 
controlling     mechanism    working     compressing,    the 


a  high-voltage  working  conductor  and  static  trans- 
former are  used,  and  it  is  thoug:ht  advisable  to  use 
a  working  conductor  through  cities  or  towns,  this 
working  conductor  will  be  supplied  with  energj' 
through  a  stationary  transformer  at  each  citj'  limit, 
thus  making  the  working  conductor  through  the 
cities  or  towns  safe. 

"Seventh — By  virtue  of  the  speed  of  the  motor  and 
its  constant  load,  either  when  the  car  is  in  motion 
or  when  it  is  standing  still,  and  the  motor  is  coni- 
pressing  air,  the  variable  load  now_  customary  in 
electric-railway'  power  plants  is  eliminated,  and  the 
power  station  works  at  practically  a  constant  load, 
thereby  eliminating  a  large  part  of  the  investment 
at  present  requisite  in  power-station  and  line  con- 
struction. Furthermore,  by  virtue  of  the  air-storage 
feature,  each  car.  in  the  particular  apparatus  I  have 
designed,  is  capable  at  any  time  when  current  is  on 
the    working   conductor    of    delivering    to    the    car 
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wheels  a  much  greater  torque  in  proportion  to  the 
capacity  of  the  motor  than  is  possible  with  any  elec- 
trical system  known  to-day. 

"I  believe  that  by  the  adoption  of  this  system  the 
following   results    will    be   accomplished: 

"First — The  entire  elimination  of  the  present  stand- 
ard system  of  rotary-converter  sub-station  plant,  to- 
gether with  the  maintenance  thereon,  and  the  cost 
of  the   necessary   attendants. 

"Second — The  absorbing  and  rendering  available 
for  useful  work  in  starting,  or  otherwise,  a  large 
percentage  of  the  energy  stored  in  the  moving  mass 


FIG.  9.      ARNOLD    SINGLE-PHASE    SYSTEM.  —  COMPLETE    CAR. 

which  under  the  present  methods  of  operation  is 
dissipated  at  the  brake  shoes. 

"Third — A  large  reduction  in  the  first  cost  of  elec- 
trically equipping  long-distance  railroads,  thereby 
making  it  feasible,  from  an  engineering  and  business 
standpoint,  to  equip  many  roads  which  cannot  now 
be  shown  advisable,  thus  opening  up  the  steam-rail- 
way field  to  the  industry  in  which  we  are  now 
engaged." 

The  following  description  will  explain  more  in 
detail  the  application  of  the  principles  of  the  system 
and  the  mechanism  of  its  working  parts : 

Fig.  3  represents  diagrammatically  the  working 
parts  of  one  form  of  the  system.  The  rotor  (R)  of 
a  single-phase  induction  motor  is  geared  to  the  axle 
of  the  car  and  by  means  of  crank  pin  (C)  secured 
in  pinion  (P)  also  drives  the  compressor  cylinder 
(RC),  while  stator  (S)  can  freely  revolve  around 
the  rotor  and  drive,  by  means  of  crank  pin  (C)  the 
compressor  cylinder  (SC).  Both  cylinders  are  piped 
to  air  reservoirs  located  under  the  car  and  are  also 
provided  with  suitable  valves  manipulated  from  a 
single  controller  on  the  car  platform  for  making 
them  perform  their  various  functions;  thus  the  entire 
regulation  of  the  speed  and  power  of  the  car  is 
controlled  by  the  air  cylinders,  and  no  other  reg- 
ulating devices  are  necessary.  The  cylinder  valves 
are  electrically  operated,  w-hich  makes  it  possible  for 
each  cylinder  when  driven  by  the  electric  motor  to 
compress  air  into  the  tanks  and  when  operated  by 
compressed  air  to  furnish  mechanical  energy  for 
moving  the  car.  When,  for  instance,  the  cylinder 
is  compressing  air,  the  valves  work  like  inlet  and 
outlet  poppet  valves  of  a  common  air  pump,  while, 
on  the  other  hand,  if  the  cylinders  are  supplied  with 
compressed  air,  each  valve  is  operated  electrically 
by  a  pilot  solenoid  connected  with  the  valve  seat  in 
such  a  manner  that  the  energy  for  moving  the  valve 
is  supplied  by  the  compressed  air,  thereby  making 
the  valve  practically  self-actuating.  The  time  of  op- 
eration of  the  valves  is  controlled  by  a  series  of  col- 
lector rings,  revolving  with  the  engine  shaft,  and 
their  regular  operation  is  interrupted  and  varied  to 
suit  the  requirements  by  means  of  the  motorman's 
controller. 

When  a  rotary  or  turbine  t>-pe  of  air  engine  is 
used,  all  of  the.  above  valves  and  reciprocating  parts 
are  eliminated  and  the  entire  controlling  mechanism 


FIG.    10.       ARNOLD    SINGLE-PHASE    SYSTEM.  —  FIRST 
EXPERIMENTAL    LOCOMOTIVE. 

consists  of  two  air  valves  operated  from  a  single 
engineer's  valve,  which  may  be  located  upon  the 
platform  of  -the  car  or  in  the  cab  of  the  locomotive, 
and  so  arranged  that  one  or  more  units  may  be  op- 
erated from  the  platform  or  cab  of  any  unit  without 
the  necessity  of  connecting  wires  between  the  units. 
Since  the  motor  may  be  of  the  simplest  type  of 
induction  motor  without  a  commutator,  and  the  sys- 
tem does  not  require  the  manipulation  or  breaking 
of  the  main  current,  the  motor  may  be  designed  for 
any  working  voltage  and  be  of  any  type  which  will 
maintain  a  constant  speed  when  provided  with  a 
constant  load.  This  eliminates  the  necessity  of  all 
step-down  transformers,  resistances  or  other  regu- 
lating devices  and  confines  the  current  to  the  motors 


themselves,  and  as  these  are  below  the  car  floor,  the 
danger  from  the  current  is  reduced  to  the  minimum. 

At  the  same  time  the  air  cylinders,  in  addition  to 
performing  all  the  functions  of  speed  control,  give 
to  the  machine  the  independent-unit  element,  and  the 
ability  to  store  the  kinetic  energy  of  the  train  in 
stopping  and  utilize  it  in  starting.  On  account  of 
these  and  other  features  the  electric  motors  of  this 
system  can  be  much  smaller  in  capacity,  when  rated 
as  continuous  working  motors,  than  tiiose  of  other 
systems  not  possessing  this  equalizing-load  feature, 
and  the  capacity  of  the  power  house  and  line 
can  be  reduced  to  about  one-half  of  what  would  be 
required  with  systems  where  the  fluctuating  starting 
loads  of  the  cars  are  transmitted  back  to  the  power 
house. 

In  order  better  to  understand  the  different  opera- 
tions of  the  system.  Fig.  4,  showing  a  speed  diagram, 
has  been  prepared,  in  which  on  the  axis  of  abscissae 
(ODL)  are  represented  the  different  car  speeds 
in  per  cent,  of  the  synchronous-motor  speed,  while 
the  co-ordinate  axis  (AOB)  represents  the  rotor 
and  stator  speeds  corresponding  to  the  car  speeds 
shown. 

The  operation  of  the  car  may  be  divided  into  the 
following  periods : 

I.  Standing  in  the  Station. — Referring  to  Fig.  3, 
the  rotor  (R)  is  standing  still,  while  the  stator  (5) 
runs  with  full  synchronous  speed.  The  stator  is 
then  transferring  the  full  energj'  of  the  electric  mo- 
tor through  crank  (C)  to  the  compressor  cylinder 
(SC),  which  energy  is  being  delivered  in  form  of 
compressed  air  into  the  air  reservoir. 

Since  the  relative  velocity  between  the  stator  and 
the  rotor  is.  under  all  conditions  of  operation,  con- 
stant, the  speed  curves  of  stator  and  rotor  may  be 


to  the  tanks  to  lose  its  heat,  is  delivered,  hot,  directly 
to  the  rotor  cylinders,  thus  greatly  increasing  the 
efficiency  of  the  combination,  as  the  heat  usually  lost 
in  air  systems  is  utilized  and  the  advantages  of  heated 
air  gained  without  a  reheater,  and  as  the  pressure 
used  is  low,  many  of  the  ordinary'  difficulties  in  the 
use  of  compressed  air  disappear.  If  the  rate  of  ac- 
celeration is  such  that  cylinder  (RC)  uses  all  of  the 
air  supplied  by  cylinder  (SC).  no  exhaust  to  tlie  at- 
mosphere from  cylinder  (RCT)   takes  place. 

Referring  now  to  Fig.  4,  which  graphically  repre- 
sents this  process,  since  the  electric  motor  runs  al- 
ways at  a  constant  speed  and  a  constant  load,  it  has 
a  constant  torque,  and,  therefore,  the  distance  be- 
tween lines  (OCR)  and  (ADS)  may  be  considered 
as  representing  the  energy  delivered  by  the  electric 
motor. 

The  length  of  any  ordinate  extending  from  (OD) 
to  (OC)  represents  the  proportionate  amount  of  en- 
ergj'  derived  from  the  electric  motor  which  is  ap- 
plied directly  through  pinion  (P)  and  gear  (G)  of 
Fig.  3  to  the  propulsion  of  the  car,  while  the  corre- 
sponding ordinate  extending  below  (OD)  to  (AD) 
represents  the  proportionate  amount  of  the  energy 
of  the  electric  motor  which  is  absorbed  in  compres- 
sing air  through  cylinder  (SC),  which  energy,  in  the 
form  of  air,  is  immediately  transferred  to  cylinder 
(RC)  and  is  utilized  in  accelerating  the  car. 

In  practice,  however,  since  there  will  be  a  loss  in 
transferring  the  energy  from  electrical  energy  into 
energy  in  the  form  of  compressed  air  and  back  again 
into  mechanical  energ>%  this  loss,  whatever  it  may 
be,  must  be  drawn  from  the  storage  tanks,  and  the 
requisite  amount  of  air  from  these  tanks  supplied 
to  rotor  cylinder  (RC),  in  order  to  maintain  the  full 
power  of  the  electric  motor  upon  the  car  axle  during 


FIG.     II.       ARNOLD    SINGLE-PHASE    SYSTEM. — LATEST    DOUBLE-MOTOR    EQUIPMENT. 


represented  by  two  parallel  lines  (OCR)  and 
(A  D  S)  in  Fig.  4.  The  origin  (O)  of  the  given  co- 
ordinate system  represents  the  period  of  rest  of  the 
car.  and,  therefore,  indicates  zero  rotor  speed  and 
full  stator  speed  in  a  negative  or  downward  direc- 
tion, as  the  stator"  is  now  revolving  in  the  opposite 
direction  from  that  which  the  rotor  must  revolve  to 
drive  the  car  forward. 

Let  it  be  further  assumed  that  for  an  instant  (OA) 
equals  the  active  torque  of  the  stator,  then  it  will 
be  easily  understood  that  (OB),  which  aquals 
(OA),  represents  the  reactive  torque  of  the  rotor 
exerted  on  the  car  axle,  meaning  that  if  the  car  is 
free  to  move,  the  reactive  torque  can  be  used  ad- 
vantageously for  the  starting  and  acceleration  of  the 
car. 

When  the  car  is  standing  in  a  station  it  is  held  at 
rest  by  moving  the  controller  to  such  a  position  that 
the  outlet  pipe  from  rotor  cylinder  (RC)  is  throttled, 
thereby  increasing  the  pressure  behind  the  piston 
to  such  an  extent  that  it  overcomes  the  effort  of  the 
rotor  (R)  to  revolve,  thus  tending  to  cause  the 
stator  (S)  to  revolve  and  at  the  same  time  holds 
the  car  at  rest  without  the  use  of  wheel  brakes. 

2.  Starting  and  Accelerating. — To  start  the  car,  the 
air  cushion  behind  the  piston  of  (RC),  Fig.  3.  is 
removed  and  the  air  which  is  being  compressed  by 
cylinder  (SC),  supplemented  by  the  stored  air  from 
the  tanks,  is  admitted  to  cylinder  (RC),  with  the 
controller  at  the  position  of  maximum  cut-off.  The 
rotor  then  begins  to  revolve,  and  as  it  accelerates 
the  stator  slows  down  by  exactly  the  same  amount 
that  the  rotor  has  increased  its  speed,  and  as  the 
rotor  and  car  speed  increase  the  controller  is  grad- 
ually moved  to  a  smaller  percentage  of  cut-off  un- 
til the  car  speed  coresponds  to  the  full  synchronous 
speed  of  the  motor,  at  which  time  the  stator  comes 
to  rest. 

During  this  period  of  acceleration  the  air  com- 
pressed by  cylinder  (SC)  instead  of  being  delivered 


the  period  of  acceleration.  Should  it  be  desired  to 
accelerate  at  a  greater  rate  than  full  power  of  the 
electric  motor  is  capable  of  giving  to  the  car  the 
additional  energy  may  be  supplied  in  the  form  of 
air  from  the  storage  tanks  through  cylinder  (RC), 
ihu';  increasing  the  total  energy  given  to  the  car 
during  acceleration,  in  which  case  this  total  power 
would  be  represented  for  any  given  instant  by  a 
point  above  line    (BC). 

3.  Full  Speed. — When  the  rotor  has  reached  full 
synchronous  speed  by  the  previous  operation,  this 
speed  can  be  maintained  by  moving  the  controller 
to  another  position  which  will  throttle  the  outlet 
pipe  of  cylinder  (SC)  until  the  reaction  due  to  the 
pressure  behind  the  piston  equals  the  full  capacity 
of  the  electric  motor.  An  overload  or  underload  may 
be  placed  upon  the  motor  by  varying  this  pressure, 
but  under  normal  conditions  of  operation  cylinder 
(SC)  is  provided  with  an  automatic  valve  which 
keeps  a  constant  pressure  behind  its  piston,  thus 
maintaining  an  absolutely  constant  load  upon  the 
electric  m6tor  and  consequently  a  uniform  demand 
of  electrical  energy  from  the  line.  This  uniform 
load  is  represented  by  the  parallel  lines  (OCR)  and 
(ADS)   of  Fig.  4- 

With  the  controller  set  at  full-speed  position  the 
inlet  valve  of  rotor  cylinder  (RC)  are  held  open, 
and  the  piston  runs  free,  and  the  electric  motor  now 
gives  its  full  power  to  the  car  axle,  and  the  stator 
and  its  air  mechanism  will  remain  at  rest  as  long  as 
the  car  runs  at  the  speed  corresponding  to  the  s3ti- 
chronous  speed  of  the  motor. 

4.  Speed  Variations. — There  are  usually  certain 
places  on  any  road  where  high  rates  of  speed  can 
be  maintained  for  short  distances,  and  as  these 
speeds  might  be  higher  than  the  synchronous  speed 
for  which  the  motor  was  designed,  they  are  provided 
for  as  follows : 

Assuming  that  the  car  is  running  at  synchronous 
speed,  the  controller  may  be  moved  to  such  a  posi- 
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tion  that  the  valves  of  stator  cylinder  (SC)  operate 
in  such  a  manner  as  to  cause  it  to  act  as  an  engine 
and  revolve  stator  (S)  in  the  same  direction  as 
rotor  (R)  is  revolving.  This  now  causes,  owing  to 
.>s  tnuy  electrically  maintained  relative  dif- 
ference in  speed  between  the  stator  and  the  rotor, 
an  increase  of  speed  of  the  rotor  and  car  axle,  due 
to  the  motor  automatically  working  as  a  magnetic 
clutch,  witliout  mechanical  contact,  and  if  the  resist- 
ance of  the  car  or  train  is  less  than  the  capacity  of 
the  electric  motor,  the  air  necessary  for  revolving 
the  stator  can  be  obtained,  hot,  from  the  rotor  cyl- 
inder (RC)  without  drawing  from  the  tanks  and  a 
speed  above  synchronism  indirectly  proportional  to 
the  resistance  of  the  train  maintained  indefinitely. 
When  the  resistance  of  the  train  is  greater  than  the 
capacity  of  the  electric  motor  speeds  above  syn- 
chronism can  be  obtained  only  by  supplying  rotor 
cylinder  (RC)  with  stored  air  from  the  tanks,  and 
can  only  be  maintained  for  short  distances,  or  until 
the  storage  capacity  of  the  air  leservoirs  is  ex- 
hausted. This  condition  con^esponds  to  the  spurts 
that  can  be  made  by  a  steam  locomotive  when  work- 
ing above  the  steaming  capacity  of  the  boiler.  The 
distance  from  the  line  (ODL)  to  that  portion  of 
the  line  (ADS)  aoove  (ODL)  in  Fig.  4  represents, 
at  any  given  speed,  the  proportionate  amount  of  en- 
ergy which  must  come  from  the  tanks  and  be  sup- 
plied through  cylinder  (SC),  and  the  distance  from 
(DL)  to  (CR)  represents  the  total  energy  given  to 
the  car  by  the  combined  action  of  the  electric  motor 


Figs.  7  and  8  show,  mounted  upon  a  truck,  two 
views  of  the  first  electropneumatic  motor  con- 
structed, and  upon  which  the  hrst  experiments  were 
conducted,  while  Fig.  9  shows  one  of  the  cars  con- 
structed for  the  system. 

Since  the  single  motor  represented  in  Figs.  7  and 
S  was  too  small  in  capacity  to  propel  so  large  a 
car,  it  was  decided  to  experiment  M-ith  an  improvised 
locomotive,  consisting  of  the  truck  and  motor  shown 
in  Figs.  7  and  S,  carrying  suitable  air  tanks  and 
transformers  upon  a  temporary  frame  structure. 
This  locomotive,  shown  in  Fig.  10.  was  the  one  upon 
which  the  trial  runs  were  made  and  passengers  car- 
ried on  June  15,  1902. 

Fig.  II  shows  the  end  and  side  views  of  the  new 
electropneumatic  motor,  constructed  after  the  pre 
liminary  experiments  had  been  made  on  the  first 
motor.  For  experimental  purposes  this  truck  was 
fitted  Lip  in  the  form  of  a  locomotive,  as  shown  in 
longitudinal  and  transverse  section  by  Figs.  12  and 
13,  and  it  was  this  locomotive  that  was  recently  des- 
troyed by  fire.  In  order  that  the  locomotive  might 
operate  as  an  independent  air  unit  upon  tracks  not 
equipped  with  overhead  electrical  conductor,  it  was 
provided  with  a  small  storage  battery  and  small  motor- 
generator  for  charging  the  batteries  and  for  operat- 
ing the  headlight.  These  auxiliaries  are  not  neces- 
sary for  the  successful  operation  of  the  system,  pro- 
vided the  locomotive  can  always  be  supplied  with 
electric  current  from  the  working  conductor,  for 
then  the  valves  can  be  made  to  operate  from  alte'r- 


dian  Pond  the  river  gorge  is  very  narrow,  with  walls 
about  200  feet  high.  In  this  distance  there  is  a  fall 
of  190  feet,  with  several  excellent  sites  for -power 
development.  The  outlets  of  both  Indian  Pond  and 
Moosehead  Lake  are  controlled  by  crib  dams  that 
regulate  the  water  for  lumbering  purposes. 


Practical    Questions   Arising   in   Three- 
phase  Work. 

A  recent  communication  from  a  Canadian  corre- 
spondent of  the  Western  Electrician  contains  several 
questions  upon  the  connection  and  operation  of  three- 
phase  circuits  which  no  doubt  are  being  asked  by 
many  other  operators  of  electric  plants,  to  whom  the 
answers  will  be  of  benefit.     These  are  the  questions : 

How  can  a  mixed  load  of  three-phase  light  and 
power  be  best  supplied?  Is  440  volts,  three-phase 
standard  voltage  to-day  for  motors?  Is  250  volts 
a  standard  for  lighting"?  Do  eight,  16  and  32-can- 
dlepower  lamps  work  satisfactorily  on  60  cycles? 
How  about  40  cycles?  Do  the  lamps  flicker?  Is 
230  volts  for  lighting  and  400  volts  for  power  to  be 
recommended  on  a  three-phase  system?  Would  it 
be  safe  to  ground  the  neutral  on  a  250-volt  and  440- 
volt  circuit?  We  wish  to  use  the  highest  allowable 
potential,  both  primary  and  secondary.  Do  you  rec- 
ommend 5,000  volts  on  the  streets?     We  have  some 


Fig.  12.     Longitudinal  Section. 
ARNOLD    SINGLE-PHASE    ELECTROPNEUMATIC    RAILWAY    SYSTEM. — DRAWINGS    OF    LOCOMOTIVE. 


Fig.  13.    Transverse  Section. 


and  the  stator  cylinder  when  operating  under  these 
conditions. 

The  energy  delivered  to  the  car  can  be  still  farther 
increased  by  admitting  air  into  rotor  cylinder  (RC) 
and  allowing  it  to  work  as  an  engine. 

5.  Retardation. — To  bring  the  car  or  train  to  rest, 
instead  of  applying  mechanical  brakes  to  the  wheels 
in  the  ordmary  manner,  and  thereby  dissipating  the 
entire  stored  energy  of  the  car  or  train  in  the  form  of 
heat,  this  energy  is  saved  in  the  form  of  compressed 
air,  to  assist  in  starting  the  car  or  train  by  seting  the 
controller  in  such  a  position  that  rotor  cylinder  (RC) 
compresses  air  and  delivers  it  into  the  storage  tanks. 
Any  desired  rate  of  retardation  can  be  secured ,  by 
throttling  the  delivery  pipes  from  rotor  cylinder 
(RC),  and  in  practice  this  pipe  is  provided  with  an 
automatic  valve  which  releases  just  before  the  slip- 
ping point  of  the  wheels,  thus  allowing  the  motorman 
to  brake  as  rapidly  as  he  desires  without  liability 
of  flattening  the  wheels.  Supplemental  wheel  brakes 
are  provided  for  emergency,  but  need  not  often  be 
used,  and  the  ordinary  wear  and  tear  on  them  is 
saved.  When  the  car  is  again  at  rest  the  cycle  of 
performance  as  above  given  is  repeated  for  the  next 
run. 

6.  Reversing. — ^When  it  is  desired  to  run  the  cat 
backward  for  short  distances,  the  electric  motor  is 
not  disturbed  and  the  power  is  furnished  by  the 
rotor  cylinder  (RC)  by  reversing  the  action  of  the 
valves,  but  if  it  is  desired  to  run  backward  for  any 
great  distance  the  current  is  thrown  off  the  motor, 
the  stator  engine  reversed,  and  the  stator  brought 
to  speed  by  the  air,  when  the  current  is  again  thrown 
on  to  the  motor,  and  the  cycle  of  operation  is  the 
same  as  when  running  forward. 

Fig.  5  represents  the  exterior  of  the  electric  mo- 
tor, showing  the  cranks  of  the  stator  and  rotor;  also 
collector  rings  for  ooerating  the  valves  of  the  air 
cylinders  when   working  as  engines. 

Fig.  6  show?  an  interior  view  of  the  stator  of  the 
motor  with  the  flange  removed,  the  rotor  of  the 
motor  being  of  the  standard  squirrel-cage  induction 
type. 


nating  current,  and  thus  eliminate  the  use  of  motor- 
generator  and  batteries.  When,  however,  it  is  de- 
sired to  operate  independently  of  the  electric  con- 
ductor these  auxiliaries  are  necessary,  and  one  set 
may  supply  an  entire  train.  It  will  be  seen  that 
the  locomotive  is  also  provided  with  transformers, 
another  auxiliary  which  is  unnecessary  in  case  the 
motors  are  designed  for  the  voltage  transmitted  over 
the  working  conductor,  but  in  this  case  transform- 
ers were  used  because  the  manufacturer  of  the  mo- 
tors could  not  be  induced  at  the  time  they  were 
purchased  to  build  a  high-tension  motor  for  railway 
work,  consequently  the  parts  of  a  standard  motor 
were  utilized,  and  a  pressure  of  200  volts  adopted 
for  the  motors,  as  this  was  the  most  economical 
voltage  tliat  could  be  used  with  the  particular  parts 
selected.  This  locomotive  was  provided  with  all 
necessary  testing  instruments  and  had  been  operated 
in  the  barns  for  some  time  and  found  to  perform 
all  its  functions  successfully,  and  would  have  been 
placed  on  the  road  and  experiments  with  it  would 
now  be  in  process  had  it  not  been  destroyed. 


Undeveloped  Waterpower  in  Maine. 

Waterpower  in  abundance  is  to  be  found  on  the 
Kenebec  River  in  Maine.  Much  of  this  at  present  is 
wasted.  At  Augusta  a  17-foot  dam  furnishes  about 
20,000  horsepower,  of  which  only  4,000  horsepower 
is  used.  Eighteen  miles  up  the  river,  at  Waterville, 
two  dams  use  only  a  trifling  part  of  an  available 
head  of  42  feet,  and  at  Fairfield  not  more  than  one- 
tenth  of  the  power  of  a  16-foot  dam  is  employed. 
The  same  is  true  of  the  12-foot  dam  at  Shawmut. 
At  Skowhegan.  where  there  is  a  fall  in  the  river 
of  20  feet,  only  7.000  horsepower  is  used.  Between 
Norridgewock  and  Madison  there  are  sites  that  pre- 
sent fine  opportunities  for  power  development.  For 
24  miles  above  Solon  there  are  a  great  many  rapids 
and  shoals,  which  have  a  total  fall  of  160  feet  Three 
miles  above  the  Forks,  the  last  settlement  up  the 
river,  is  the  first  power,  on  Moxie  Stream,  with  a 
vertical  drop  of  85   feet     For  four  miles  below  In- 


long  country  lines.  We  would  like  to  adopt  5,000 
volts  without  sub-station  transformers,  using  simply 
our  5,000-250-volt  lighting  transformers.  Is  there 
any  likelihood  of  250  volts  for  dwelling  wiring  being 
at  some  future  time  prohibited? 

Answers. 

A  mixed  load  of  lighting  and  three-phase  power 
can  usually  be  supplied  advantageously  by  means  of 
four-wire  three-phase  generators.  The  lighting  can 
be  connected  single-phase  betwen  the  neutral  and 
one  of  the  outside  conductors  and  the  two  additional 
conductors  for  the  other  two  phases  run  out  only 
to  localities  demanding  three-phase  power.  Such  an 
arrangement  is  comparatively  simple  and  convenient. 

Standard  transformers  having  a  ratio  of  18  to  i 
are  used  throughout  for  both  light  and  power.  For 
lighting,  these  transformers  are  connected  single- 
phase  on  the  primary,  the  feeder  itself  being  con- 
nected between  neutral  and  one  outside  conductor 
at  the  switchboard.  The  secondaries  are  connected 
either  two-wire  or  three-wire,  delivering  single-phase 
current  to  the  lamps.  For  power,  usually  three  of 
these  standard  18  to  i  transformers  are  connected 
in  star  on  the  primary  and  in  delta  on  the  secondary', 
delivering  three-phase  current  to  the  motors. 

If  113-volt  lamps  are  used,  allowing  about  10  per 
cent,  for  feeder  drop  at  time  of  full  load,  the  gen- 
erator should  be  star-w^ound  for  about  2,300  volts 
between  the  neutral  and  outside,  or  4,000  volts  be- 
tween the  outside  conductors.  If  a  new^  system  is 
laid  out,  or  if  there  are  no  serious  local  limitations, 
higher-voltage  lamps  would  be  desirable,  say  117 
or  122  volts.  In  that  case,  assuming  the  same  feeder 
drop  and  using  standard  18  to  i  transformers,  the 
generator  potentials  should  be  correspondingly  higher. 

An  old  single-phase  system  of  proper  voltage  and 
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frequency  can  readily  be  connected  to  four-wire 
three-phase  generators,  and  the  system  further  de- 
veloped as  the  demand  for  three-phase  current  in- 
creases. The  advantages  of  three-phase  transmission 
for  both  lighting  and  power  to  more  distant  localities 
or  nearby  towns  may  be  obtained  from  the  same 
system  if  the  loads  and  distances  are  within  the 
limits  of  economical  transmission  at  4,000  volts.  If 
the  loads  and  distances  are  too  great  for  this  voltage, 
step-up  transformers  can  be  used  on  the  particular 
line  to  secure  such  potential  as  may  be  desirable 
for  the  conditions. 

On  long  lines  to  distant  localities  or  nearby  towns, 
and  also  on  lines  to  densely  loaded  districts  within 
moderate  distances,  it  will  often  be  economical  to 
connect  lighting  on  all  three  phases.  In  order  to 
secure  good  regulation,  some  care  Avill  need  to  be 
taken  in  properly  balancing  the  load  between  the 
three  phases  and  also  in  maintaining  such  balance. 
The  three-phase  transmission  extends  from  the  sta- 
tion or  sub-station  to  a  center  of  distribution  on  the 
poles  from  which  emanate  three  single-phase  branches 
for  the  lighting  load.  If  the  locds  are  considerable 
and  good  regulation  is  desired,  it  will  be  necessary 
to  have  three  potential  regulators,  by  means  of  which 
the  potential  between  each  phase  and  neutral  could 
be  regulated  independently. 

In  all  cases  where  the  loads  are  small  and  dis- 
tances moderate,  single-phase  transmission  for  light- 
ing, with  three-phase  for  power,  all  supplied  from 
the  same  generators,  will  be  found  more  convenient, 
involving  fewer  regulators  and  simpler  switchboard 
and  line  connections.  It  is  to  be  noted,  however, 
that  even  with  single-phase  feeders  for  lighting,  po- 
tential regulators  are  necessary  for  good  regulation 
with  heavy  and   varying  loads. 

A  three-wire  three-phase  system  may  also  be  used 
for  a  mixed  load  in  a  manner  similar  to  tliat  outlined 
above.  Standard  iS  to  i  transformers  can  likewise 
be.  used  for  both  light  and  power.  They  are  con- 
nected in  delta  on  both  primary  and  secondary  for 
delivering  three-pliase  current  to  motors.  In  this 
case,  however,  there  is  only  one  voltage  available 
from  the  generators,  namely,  2,300  volts  single-phase 
or  2,300  volts  three-phase,  while  in  the  four-wire 
three-phase  system,  two  voltages  are  available,  2,300 
volts  single-phase  or  4,000  volts  three-phase.  In  the 
latter  the  potential  between  any  outside  conductor 
and  the  neutral,  which  operates  normally  at  ground 
potential,  is  about  2,300  volts.  The  neutral  should 
be  permanently  connected  to  ground  in  the  generating 
station. 

In  reply  to  the  question  of  allowable  voltage  on 
the  streets,  it  may  be  said  that  the  four-wire  three- 
phase  system  carr>'ing  approximately  4,000  volts,  is 
used  extensive!}'  in  several  of  the  large  and  many  of 
the  small  and  moderate-size  cities  of  the  country  with 
very  satisfactory  results.  Sub-station  step-down 
transformers  are  not  used  except  in  the  few  cases 
of  very  long  lines  on  which  the  voltage  has  been 
stepped  up  at  the  station. 

In  regard  to  frequency,  there  will  be,  in  the  large 
majority  of  cases,  no  need  for  installing  a  40-cycle 
system  in  this .  country.  While  there  is  no 
trouble  from  flickering  in  incandescent  lamps,  the 
arc  lamps  do  not  operate  as  satisfactorily  as  on  60 
cycles.  Motors  for  40  cycles  are  supplied  by  tlie 
leading  manufacturers,  but  the  demand  being  com- 
paratively small,  they  are  not  made  up  in  such  large 
quantities,  and  both  prices  and  deliveries  are  less  sat- 
isfactory to  all  concerned.  The  two  standard  fre- 
quencies in  this  country  to-day  are  25  and  60  cycles. 
Tlie  former  is  preferable  for  transmission  of  power 
in  large  cities  where  the  alternating  is  converted  to 
direct  current  for  lighting  and  general  power  and  for 
street-railway  work.  The  latter  is  preferable  for  gen- 
eral distribution  to  customers  for  lighting  and  small 
power,  where  the  condi-nons  for  distribution  demand 
alternating-current  service  to  customers.  The  con- 
ditions mentioned  by  the  correspondent  are  such  as 
would  seem  to  demand  a  6o-cycle  alternating-current 
system. 

In  regard  to  voltages,  both  220  and  440  are  standard 
voltages  for  three-phase  motors.  Incandescent  lamps 
of  eight  candlepower  and  larger  are  now  made  for 
voltages  varying  from  200  to  250  volts,  but  in  much 
smaller  quantities  than  lamps  for  voltages  varying 
from  100  to  125  volts.  Most  of  the  250-volt  i6-can- 
dlepower  lamps  on  the  market  to-day  consume  from 
10  to  20  per  cent,  more  energy  than  the  ordinary  3.1- 
watt,  125-volt,  i6-candlepower  lamps  of  the  same  use- 
ful life  and  candlepower  area.  In  addition  to  this, 
the  first  cost  of  250-volt,  i6-cand]epower  lamps  is 
from  10  to  25  per  cent,  greater  than  125-volt,  i6-can- 
dlcpower  lamps  of  the  same  wattage.  These  differ- 
ences are  even  greater  with  the  lower  candlepower 
lamps. 

While  it  does  not  seem  probable  that  the  use  of 
-50  volts  in    residences   will  be  prevented,   there   is 


nevertheless  much  more  trouble  in  fixtures,  sockets 
and  lamps  than  when  125-volt  lamps  are  used. 

In  regard  to  grounding,  it  is  advisable  to  have 
the  neutral  of  a  three-wire  service  or  one  side  of 
a  two-wire  service  to  every  customer  permanently 
grounded  at  the  pole. 


In  and  About  the  Palace   of  Electricity, 
St.  Louis  World's  Fair. 

The  thousands  who  visit  the  St.  Louis  Exposi- 
tion grounds  on  Sundays  will  probably  do  more  to 
refute  the  oft-repeated  assertions  that  the  exposition 
will  not  be  completed  on  its  opening  day  than  will 
all  the  press  notices  published  between  this  time 
and  the  30th  of  April.  The  glowing  stories  regard- 
ing the  exposition  progress  that  are  found  in  the 
many  magazines  and  papers  are  easily  discredited, 
but  let  the  skeptic  climb  the  steps  leading  to  the 
Terrace  of  States;  a  brief  survey  of  the  picture 
spread  before  him  will  displace  all  doubts  as  to  the 


LAMP    POST    ON    BRIDGE     FROM     ELECTRICITY     BUILDING    TO 
CASC.\DE    HILL. 

ability  of  tlie  Division  of  Works  and  the  Division 
of  Exhibits  to  have  tlie  exposition  ready  as  an  en- 
tirety on  the  date  specified.  From  this  elevated 
position,  which  is  both  figuratively  and  geometrically 
the  focal  point  of  the  main  picture,  all  the  great 
exhibit  buildings  can  be  seen.  Naturally,  the  two 
most  prominent  buildings  are  those  devoted  to  Elec- 
tricit}'-  and  Education,  the  former  standing  upon  an 
island  to  the  left  of  the  Grand  Basin,  the  latter 
occupying  a  similar  position  en  the  right. 

The  contrast  between  the  two  is  great,  the  Edu- 
.  cation  Building  being  a  severe,  stately  and  dignified 
treatment  of  the  Corinthian  order,  with  a  straight, 
unbroken  skyline  and  impressive  colonnade,  broken 
only  by  the  main  entrance,  while  the  Electricity 
Building  is  ornate  in  the  extreme,  the  facade  being 
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broken  on  the  cascade  side  by  numerous  pairs  of 
detached  columns,  between  which,  on  high  pedestals, 
will  be  placed  heroic  statues  of  great  electricians. 
On  the  entablatures  surmounting  these  columns  have 
been  placed  the  four  figures  typifying  the  attributes 
of  electricity :  '"Light,"  "Heat,"  "Power"  and  "Speed." 
Several  roof  lines  are  marked  by  rows  of  the 
Greek  honeysuckle  ornament,  while  from  over  a 
hundred  flag  poles  will  be  hung  gay  banners  and 
streamers.  The  four  corner  towers  and  those  flank- 
ing the  main  north  entrance  rise  to  a  height  of  120 


feet,  and  these  are  surmounted  with  groups  rising 
20  feet  above  their  bases.  The  southern  facade, 
while  not  so  ornate  as  the  eastern,  carries  a  balus- 
trade, from  any  point  of  which  the  full  swing  of 
the  cascades  can  be  seen.  To  the  westward  lies 
Machinery  Hall,  another  of  the  buildings  which  has 
been  lavishly  supplied  with  decorative  and  sculptural 
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effects.  In  great  panels,  prominently  located,  are 
has  reliefs  of  mechanisms  and  machines,  above  which 
appear  the  names  of  their  inventors  or  designers. 

Just  north  of  the  Palace  of  Electricit>%  between  it 
and  the  Pike,  is  the  Liberal  Arts  Building,  the  south- 
ern facade  of  which  is  one  of  the  most  striking  archi- 
tectural features  of  the  exposition.  Between  each  of 
the  columns  is  an  immense  urn,  and  the  effect,  when 
these  are  filled  with  vines  and  flowering  shrubs,  will 
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ARRANGEMENT   OF   LIGHTS   ON    COLUMNS  OF  BUILDINGS   AT 
ST.    LOUJS    EXPOSITION. 

undoubtedly  leave  a  lasting  impression  on  the  mind 
of  a  visitor.  Descending  from  the  hill  and  passing 
over  the  bridge  to  the  Palace  of  Electricity  one  is 
Struck  by  the  treatment  of  the  landscape.  Between 
the  broad  driveway  of  crushed  red  gumbo  and  the 
building  is  a  wide  stretch  of  grass,  broken  at  in- 
tervals by  beds  of  flowers  and  ornamental  shrubs, 
while  behind  it  and  the  lagoon  the  ground  drops 
away  in  a  series  of  terraces,  along  each  of  which 
extends  an  avenue  of  trees.  The  lagoons  are  sur- 
rounded by  iron  railings  supported  by  ornamental 
posts  of  staff,  while  at  intervals  of  50  feet  rise  the 
great  pillars  designed  to  serve  as  lamp  posts,  yet 
avoiding  the  appearance  of  being  such.  Two  of  the 
illustrations  show  the  details  of  these  columns,  which 
have,  however,  yet  to  receive  the  lamps.  Surround- 
ing the  tops  in  several  rings  will  be  placed  eight- 
candlepower  incandescent  lamps,  while  each  of  the 
four  arms  will  terminate  in  a  Meridian  lamp  of 
high  candlepower.  Sixty  incandescent  lamps  will 
be  placed  on  each  pillar.  The  same  scheme  is  car- 
ried out  in  the  treatment  of  the  bridge  as  is  shown 
in    another   view.     As    an    average   of    10,000   lamps 
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will  be  used  to  mark  the  outlines  of  the  buildings 
at  night,  the  accompanying  views  showing  the  gen- 
eral scheme  of  lighting  and  the  arrangements  of  the 
sockets  and  feeders  will  be  of  interest  In  all  of 
the  buildings  in  which  a  colonnade  or  arrangement 
of  columns  is  introduced  the  lamps  are  located  on 
the  rear  of  the  columns  and  the  light  striking  the 
screen  behind  the  colonnade  is  reflected  to  the  eye. 
In  this  way  the  columns  stand  out  boldly  against 
the  building,  and  the  only  lights  visible  are  those 
marking  tlie  cornice,  corners  and  other  architectural 
features.  In  the  view  shown  the  lamps  have  been 
placed  in  their  sockets. 

All  lamps  used  for  exterior  lighting  have  been 
spaced  15  inches  apart.  In  addition  to  marking  the 
lines  of  the  building,  each  flagstaff  carries  a  line 
of  lights  as  well  as  a  circle  at  the  top.  This  is 
clearly  shown  in  the  view  of  the  corner  tower  of 
the  Electricity  Building.  In  this  view  the  lighting 
of  the  urns  and  pediments  is  shown.  Another  view 
of  the  pediment  from  the  main  north  entrance  shows 
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enclosed  type  of  motor  would  be  a  thing  of  mystery 
to  the  average  layman. 

As  has  been  stated  before,  the  applications  for 
exliibit  space  in  this  building  were  sufficient  to  fill 
it  twice  over  without  accommodating  any  of  the  for- 
eign countries ;  this  has  naturally  placed  the  space 
at  a  premium,  for  although  no  charge  is  made  for 
space,  yet  the  large  number  of  prospective  exhibitors 
makes  it  possible  to  choose  those  of  high  standing 
only,  and,  as  a  consequence,  the  manufacturers  have 
been  prompted  to  do  something  out  of  the  ordinary 
in  order  to  secure  space  in  which  to  exhibit  their 
product.  By  transferring  the  great  service  gener- 
ators to  Machinery  Hall,  a  great  deal  of  room  has 
been  gained  for  the  exhibit  of  carefully  worked-out 
displays,  showing  the  application  of  electricity  to 
the  shop  in  the  form  of  variable-control  systems 
and  special  adaptations  of  motors  to  machine  tools  : 
to  the  railroad   in  the  form  of  signals,  braking  and 
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more  in  detail  the  arrangements  of  the  lights  on  each 
of  the  honeysuckle  ornaments.  On  the  roof  line 
three  lamps  are  placed,  while  the  entire  front  of 
the  great  piece  surmounting  the  peak  is  solid  with 
lights.  Lower  down  is  seen  the  line  marking  the 
cornice,  while  the  arched  window  is  lighted  by  a 
row  of  lamps  seen  on  the  inside.  Some  idea  of  the 
magnitude  of  the  plans  for  electric  lighting  can  be 
gained  from  the  fact  that  a  contract  has  just  been 
awarded  the  General  Electric  Company  for  300,000 
incandescent  lamps,  to  be  used  in  illuminating  the 
buildings  and  grounds  of  the  main  picture. 

The  statuary  to  be  placed  above  the  Palace  of 
Electricity  has  already  been  described  in  the  West- 
ern Electrician.  The  accompanying  views  show  the 
figures  by  Lukerman  which  have  been  placed  in 
position.  These  are  of  heroic  size  and  each  is  ap- 
propriately symbolical  of  the  theme.  In  the  figure 
of  "Power'  it  is  interesting  to  see  how  the  sculptor 
has  clung  to  the  stereotyped  conception  of  a  motor, 
employing  the  old  Edison  bipolar  type.  Neverthe- 
less, although  now  out  of  date,  the  machine  will  be 
quickly  recognized  by  the  public,  whereas,  a  modern 


multiple-control  devices,  as  well  as  headlights  and 
other  accessories ;  to  the  home  in  the  shape  of  small 
generators  direct-connected  to  gas  engines  and  used 
in  connection  with  stora.ge  batteries,  and  many  others 
literally  too  numerous  to  mention. 

Power  will  be  available  in  the  Palace  of  Electricity 
to  the  extent  of  1,000  kilowatts.  This  \Yill  be  re- 
ceived from  the  power  plant  in  jMachinery  Hall  at 
2,200  volts  and  may  be  used  either  at  that  voltage 
or  at  other  commercial  voltages  through  the  medium 
of  rotary  transformers,  motor-generators  and  fre- 
quency changers,  all  these  being  located  in  the  north- 
ern  part  of  the  building. 

The  equipping  of  a  testing  laboratoiy  by  the  Na- 
tional Bureau  of  Standards  Nvith  electrical  instru- 
ments worth  $50,000  and  placed  in  the  hands  of 
experts  from  the  bureau  will  facilitate  the  making 
of  tests  of  almost  any  kind  of  the  exhibits  in  this 
building.  This  great  laboratory,  covering  approxi- 
mately 4,000  square  feet,  is  far  in  advance  of  any- 
thing of  the  kind  previously  attempted. 

Something  over  a  mile  from  the  building  is  now- 
being  erected  the  office  of  the   ^Yoman's   Magazine, 


on  the  top  of  which  will  be  placed  the  largest  search- 
light in  the  world,  requiring  300  amperes.  It  is 
the  intention  to  equip  a  receiving  station  with  the 
selenium  cell,  so  placed  that  conversations  carried 
on  over  a  mile  away  will  be  audible  to  visitors  in 
the  Electricity  Building.  It  is  signiiicant  that  the 
year  of  the  exposition  falls  upon  the  twenty-fifth  an- 
niversary of  the  introduction  of  the  incandescent 
lamp  by  Edison,  and,  in  view  of  this  fact,  prepara- 
tions  are    in   progress    looking   to    a    comprehensive 
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exhibit  showing  the  developments  of  this  and  other 
inventions  of  the  foremost  of  American  electricians. 
While  the  plans  for  various  exhibits  are  rounding 
into  shape,  elaborate  preparations  are  being  made 
for  the  reception  of  exhibits.  A  track  enters  the 
Electricity  Building  at  the  southwest  corner,  run- 
ning direct  to  the  main  line  of  the  Intramural  Rail- 
road, which  will  be  utilized  during  the  pre-exposi- 
tion  period  as  a  belt  road,  being  connected  to  all 
the  roads  running  through  that  portion  of  the  city. 
A  30-ton  crane  will  be  installed  in  the  west  corridor 
within  the  month,  and  numerous  portable  cranes 
and  hoists  will  be  provided  in  order  that  exhibits 
may  be  handled  with  as  great  dispatch  as  possible. 
It  is  confidently  believed  that  every  exhibit  will  be 
in  place  on  the  opening  day,  as  every  contingency 
has  been  provided  for  by  the  exposition   officials. 


Northwestern    Cedarmen's    Convention. 

The  eighth  annual  meeting  of  the  Northwestern 
Cedarmen's  Association  will  be  held  in  Chicago, 
Tuesday,  January  5th,  at  the  Auditorium  Hotel. 
This  association  consists  of  the  representative  pro- 
ducers of  cedar  poles,  ties,  and  other  products  in 
the  cedar  line,  principally  from  the  northwestern 
states.  Many  matters  of  vital  interest  which  need 
the  attention  of  the  members  of  the  association  will 
come  up  at  this  meeting,  and  it  is  expected  that  a 
large  attendance  will  be  on  hand.  The  board  of 
directors  and  the  standing  committees  w.ill  meet  in 
the  morning,  while  the  open  session  will  begin  at 
two  o'clock  in  the  afternoon.  The  officers  of  the 
association  are :  President,  R.  H.  Downing,  Minne- 
apolis, Minn. ;  vice-president,  William  Mueller,  Jr., 
Chicago ;  secretary,  Fred.  H.  Oilman,  Minneapolis : 
treasurer.  H.  W.  Reade,  Escanaba,  Mich. :  directors. 
C.  H.  Worcester  of  Chicago.  G.  L.  Lindsley  of  Chi- 
cago, George  Nicholson  of  Manistique,  Mich.,  and 
H.  S.  Gilkey  of  Minneapolis. 


Electric  Hot-water  Heating  System. 

The  invention  of  Dr.  H.  M.  Hill,  a  dentist  of  St. 
Louis,  for  heating  electric  cars  by  hot  water  was  tested 
on  a  car  of  the  St.  Louis  and  Suburban  railway 
recently  before  a  large  gathering  of  street-railway 
men,  and  is  said  to  have  proved  a  success.  The 
heating  apparatus  consists  of  a  small  cylinder,  in 
which  are  two  insulated  electrodes  with  which  to 
apply  the  heat  to  the  water,  and  to  which  are  attached 
pipes  that  extend  along  the  sides  of  the  car,  through 
which  the  water  circulates  when  heat  is  applied, 
as  in  other  hot-water  heating  devices.  Both  sides 
of  the  car  are  equipped  alike.  The  advantages 
claimed  are  that  it  will  require  less  than  half  the 
current  required  by  the  electric-coil  heating  derice: 
that  the  heat  wUl  be  uniform  through  the  car  and 
that  it  affords  absolute  safety  from  fire.  Member-= 
of  the  party  expressed  general  satisfaction  with  the 
working  of  the  device. 
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There  is  no  great  loss  without  some  small  gain. 
Therefore,  while  we  sincerely  regret  the  fire  by 
which  Mr.  Bion  J.  Arnold  suffered  the  loss  of  his 
-ingle-phase  electropneumatic  railway  equipment  at 
Tensing,  Mich.,  we  can  see  n  brighter  side  to  the 
flisaster,  in  that  we  are  this  week  enabled  to  lay 
before  our  readers  an  authoritative  account  of  this 
tnost  interesting  invention,  which  otherwise  we 
should  have  been  unable  to  do.  The  Arnold  electro- 
pneumatic system  is  original    but  beautifully  simple 


in  conception,  and  carefully  and  thoroughly  worked 
out.  No  one  can  examine  it  without  being  inter- 
ested, and  we  are  sure  our  readers,  while  joining 
with  us  in  lamenting  the  calamity  that  has  befallen 
the  inventor,  will  be  glad  of  the  opportunity  to  read 
his  description  of  his  work,  which  the  disaster  im- 
pelled him  to  make  somewhat  sooner  than  he  would 
have  done  in  the  normal  course  of  events.  But  we 
would  not  be  understood  as  minimizing  the  gravity  of 
the  accident.  When  an  inventor  who  is  at  the  same 
time  an  engineer  whose  ser\^ices  are  retained  for 
projects  of  great  magnitude,  a  busy  man  of  affairs 
and  the  president  of  a  great  electrical  society  having 
particularly  important  work  to  do  within  the  next 
few  months — when  a  man  witli  all  these  demands  on 
his  time  sees  the  results  of  the  unremitting  labor  of 
over  three  years  consumed  in  a  night,  it  is  no  small 
thing.  We  tender  our  sincere  sympathy.  But  Mr. 
Arnold's  work  is  not  lost,  only  the  product  of  it ; 
the  motors,  connections,  tanks,  valves,  trucks  and 
the  like  can  be  built  anew.  He  does  well  to  give  the 
engineering  world  an  account  of  it  at  this  time, 
fixing  accurat«Iy  the  dates  involved,  which  are  in- 
teresting and  important.  The  sy.stem  described  is 
certainly  bold  and  ingenious  and  it  is  undoubtedly 
an  advance  in  electric  railroading  of  much  im- 
portance. We  hope  that  the  burned  apparatus  may 
be  speedily  replaced,  to  the  end  that  the  actual 
demonstration  of  the  system,  inevitably  deferred, 
may  be  given  as  soon  as  possible. 


Nineteen  hundred  and  three  leaves  an  electrical 
record  which  is,  all  things  considered,  very  satis- 
factory. Some  slackening  of  the  demand  for  elec- 
trical machinery  and  apparatus  was  observed  in  the 
dosing  months  of  the  year  in  the  United  States,  but 
the  falling  off  was  only  sufficient  to  show  a  decrease 
in  the  rate  of  growth  and  did  not  prevent  an  actual 
increase  of  the  value  of  electrical  and  auxiliary  man- 
ufactures, compared  with  1902.  The  Western  Elec- 
trician's estimates  of  electrical  and  closely  allied 
manufactures,  given  in  detail  on  the  opposite  page, 
show  a  total  for  1903  of  $234,750,000,  which  is  a 
comfortable  advance  over  the  $221,165,000  of  1902. 
Tliis  increase  shows  not  only  that  the  volume  of 
electrical  business  during  the  first  three  quarters  of 
the  year  was  exceptionally  large,  but  that  the  slack- 
ening toward  the  close  was  less  than  some  persons, 
observing  conditions  in  the  iron  and  steel  trade,  for 
instance,  may  have  been  led  to  suppose.  And  while 
the  retrospect  of  the  year  just  closed  is  pleasing, 
the  outlook  for  1904  is  good.  It  is  inferred  that  the 
political  activity  of  a  presidential  campaign  will  in- 
terfere with  industrial  conditions  to  sotne  extent, 
but  when  this  is  taken  into  account  the  general  con- 
sensus of  opinion  among  electrical  business  men 
seems  to  be  that  a  year  of  sound,  healthy  trade  is 
to  be  expected.  The  electrical  exports  of  the  year 
show  a  slight  shrinkage — not  enough  to  cause  alarm, 
but  perhaps  sufficient  to  show  that  the  foreign  trade 
in  American-made  electrical  equipment  is  not  to  be 
retained  without  effort.  But  in  considering  the  vol- 
ume of  electrical  apparatus  exported  from  the  coun- 
try it  is  always  to  be  remembered  that  several  of  the 
great  manufacturing  companies  have-  factories  in  for- 
eign countries  whose  output  is  not  included,  of 
course,  in  the  volume  of  actual  exports.  More  de- 
tailed information  on  the  industrial  record  of  the 
year  will  be  found  elsewhere  in  this  issue  under  ap- 
propriate headings.  The  "Statistics  of  Electrical 
Manufactures"  and  the  symposium  entitled  "Busi- 
ness of  the  Year  1903  in  Review"  will  be  found  to 
be  of  especial  value  and  interest  to  students  of  the 
electrical  business  affairs  of  the  United  States.  On 
the  continent,  it  will  be  noted,  there  has  been  a 
marked  improvement  in  the  electrical  situation, 
while  in  Great  Britain  the  condition  of  the  industrv 
nppears  to  be  not  quite  satisfactory'. 

The  three  general  articles  on  the  technical  and 
engineering  aspects  of  electrical  development  pre- 
sented in  this  issue  show  that  the  year  has  been 
one  of  activity,  worthy  to  be  ranked  with  its  imme- 


diate predecessors.  One  event  of  importance  was 
the  opening  of  the  American  Pacific  cable  on  July 
4th.  Otherwise  the  year  has  not  been  particularly 
notable  in  telegraphic  circles,  the  commercial  appli- 
cation of  space  telegraphy  being  still  backward  in 
development.  Several  rapid-telegraph  systems  have 
been  invented  or  are  in  various  stages  of  develop- 
ment, but  actual  improvement  in  service  to  any  con- 
siderable extent,  resulting  from  these  ingenious  de- 
vices, is  still  to  come 

In  telephony  the  automatic- ex  change  systems  give 
evidence  of  growth,  but  whether  the  manual  operation 
of  exchanges  is  destined  to  be  seriously  affected  or 
even  suoerseded  by  the  newer  system  is  one  of  the 
interesting  questions  which  the  future  must  deter- 
mine. The  telephone  is  finding  an  increasing  field 
of  usefulness  in  railroad  operation,  but  on  the  whole 
it  is  to  be  noted  that  telephone  construction  work 
was  somewhat  less  in  1903  than  in  the  preceding  year. 

Perhaps  the  two  most  interesting  and  significant 
factors  in  the  engineering  advancement  of  the  year 
are  to  be  credited  to  the  single-phase  electric-railway 
system  and  the  steam  turbine.  In  all  countries 
where  electrical  apparatus  is  originated  much  atten- 
tion is  paid  to  the  possibilities  of  the  single-phase 
motor  in  electric  traction  and  to  the  steam  turbine 
as  a  prime  mover  for  alternating-current  generating 
stations.  Many  keen  minds  are  engaged  on  the 
problems  presented  by  these  two  diverse  types  of 
mechanism,  and  already  very  striking  results  have 
been  obtained  in  the  case  of  the  steam  turbine — the 
great  Fisk  Street  station  in  Chicago,  first  put  into 
operation  during  the  year,  is  one  example — while 
the  single-phase  railway  motor,  although  not  quite 
"commercial"  as  yet,  is  very  promising  and  most 
interesting  to  electrical  engineers.  Electrically 
speaking,  the  year  1903  has  nothing  more  important 
to  show  than  the  work  on  the  steam  turbine  (which 
is  not,  of  course,  electrical  at  all  in  itself)  and  on 
the  single-phase  railway. 

Power  transmission  exhibited  no  startling  sur- 
prises during  the  year,  although  there  seems  to  be 
an  increased  tendency  on  the  continent  of  Europe  to 
regard  respectfully  the  use  of  direct  current  at  high 
potentials  for  this  purpose.  The  work  at  Niagara, 
in  California  and  in  other  power-transmitting  centers 
continues  steadily,  although  the  financial  difficulties 
of  the  plant  at  Sault  Ste.  Marie  show  that  electrical 
enterprises,  just  as  much  as  other  ventures,  must  be 
wisely  planned  and  administered  to  meet  success. 

Many  of  the  newer  types  of  apparatus  can  "report 
progress"  during  the  year.  Perhaps  the  internal- 
combustion  engine,  with  its  high  efficiency,  com- 
paratively, and  great  possibilities,  did  more  than  that. 
In  considering  prime  movers  it  is  always  well  to 
keep  an  eye  on  the  gas  engine.  The  Edison  storage 
battery,  the  vapor  lamp,  the  osmium  lamp,  submarine 
signaling  devices,  new  and  important  electrochemical 
processes,  the  speaking  arc,  electrical  water  puri- 
fication, the  Bremer  lamp  and  other  types  of  ap- 
paratus attracted  attention  during  the  year  and 
make  a  diversified  list,  to  which  mere  mention  only 
can   be  made  here. 

In  pure  science  the  investigators  continued  their 
researches  into  the  ultimate  composition  of  matter. 
The  examination  of  the  theory  of  electrons,  the 
N-rays  of  Blondlot  and  the  remarkable  properties 
of  radium  were  branches  of  the  great  problem  ac- 
corded particular  prominence  during  the  year. 

The  death  roll  of  prominent  electrical  men  is  not, 
fortunately,  a  long  one.  Among  Americans,  the 
death  of  Stieringer  is  the  one  perhaps  most  widely 
deplored. 

Electrical  men — more  particularly  those  of  the 
United  States — will  remember  1903  as  a  year  of  suc- 
cess and  activity.  If  the  New  Year  makes  as  good 
a  record,  there  will  be  no  cause  for  regret  But  let  ^ 
us  hope  that  when  the  history  of  1904  is  written,  it 
may  be  a  story  of  greater  successes,  not  only  in  ma- 
terial prosperity,  but  in  lasting  improvements  that 
make  for  the  betterment  of  the  world. 
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STATISTICS  OF  ELECTRICAL  MANUFACTURES. 


Despite  the  reduced  volume  of  trade  in  the  elec- 
trical and  closely  allied  industries  which  was  evi- 
dent in  the  last  quarter  of  the  year  just  closed,  it  is 
gratifying  to  note  that  the  total  value  of  electrical 
and  auxiliary  manufactures  in  the  United  States  in 
1903,  as  shown  by  the  Western  Electrician's  esti- 
mates, given  in  tabular  form  below,  was  greater  than 
in  1902.  The  total  for  1902  was  $221,165,000,  while 
'ihe  corresponding  amount  for  last  year  stands  at 
$234,750,000 — an  increase  of  about  5%  per  cent.  To 
be  sure,  the  increase  from  1901  to  1902  was  nearly 
15  per  cent.,  but  in  view  of  the,  generally  diffused 
opinion  that  the  high-water  mark  of  commercial 
prosperity  has  been  reached  and  that  the  country 
has  entered  on  an  era  of  less  pronounced  activity, 
it  will  be  a  welcome  surprise  to  many  to  learn  that 
in  the  electrical  industries  at  least,  the  country  not 
only  held  its  own  in  1903,  but  even  surpassed  the 
remarkable  record  of  1902.  It  is  evident  that  while 
there  has  been  a  decrease  in  the  rate  of  growth,  the 
falling  off  has  been  much  less  than  many  persons 
supposed.  There  can  be  no  question,  therefore,  that 
the  cheerful  tone  shown  in  nearly  all  the  "Business 


Review"  letters  published  elsewhere  in  this  issue  is 
justified  by   the  actual    situation. 

The  estimates  given  herewith  have  been  prepared 
with  the  usual  care  which  the  Western  Electrician 
bestows  on  its  New  Years  statistics  and  are  ren- 
dered possible  by  the  assistance  of  many  collab- 
orators, whose  co-operation  is  thankfully  acknowl- 
edged. As  the  years  go  on,  the  figures  presented 
become  increasingly  accurate  and  authoritative,  and 
those  for  1903  are  confidently  laid  before  the  elec- 
trical public  in  the  belief  that  they  are  substantially 
correct  approximations  of  the  volume  of  business 
in  the  lines  indicated. 

Many  branches  show  only  comparatively  slight 
variations  from  the  1902  figures.  The  largest  single 
item  is  "dynamos  and  motors,"  given  as  $52,000,000, 
showing  a  healthy  growth.  However,  if  all  classes 
of  wires  and  cables  be  considered  together,  the  total 
is  over  $60,000,000,  being  the  largest  item  that  enters 
into  electrical  construction.  Here,  too,  a  steady  im- 
provement has  been  shown.  After  wires  and  dy- 
namos and  motors,  the  third  largest  entry  is  opposite 
the   telephone    output,   valued    at   $19,500,000.     Some 


falling  off  is  shown  in  this  department,  the  estimate 
for  1902  being  $21,000,000.  Reciprocating  steam  en- 
gines for  electrical  plants  show  a  slight  decrease, 
but  gas  engines  and  steam  turbines  exhibit  gains, 
more  pronounced  in  the  case  of  the  latter.  Undoubt- 
edly "steam  turbines"  would  be  still  larger  if  all 
the  work  in  sight  could  be  counted  in  the  output  of 
the  year   1903. 

For  the  first  time  "vapor  lamps"  appear  in  the 
list,  the  estimate  being  $30,000.  Electric  fans  show 
a  slight  decrease,  probably  due  to  the  cool  weather 
of  last  summer.  "Circuit-breakers"  have  taken  a 
decided  jump,  but  perhaps  in  this  case  the  estimate 
of  1902  was  too  low.  "Nernst  lamps"  and  "space- 
telegraph  apparatus"  are  comparative  newcomers 
that  show  good  gains. 

Not  included  in  the  classification,  but  nevertheless 
of  present-day  interest,  is  the  valuation  of  central- 
station  heating  plants  installed  in  connection  with 
electric-light  installations.  One  authority  states  that 
the  value  of  this  class  of  apparatus  made  in  1903 
was  $1,500,000,  and  this  is  undoubtedly  a  good  esti- 
mate. 


WESTERN   ELECTRICIAN'S   ESTIMATES   OF    THE   VALUE   OF   ELECTRICAL   AND   AUXILIARY   MANUFACTURES    IN   THE   UNITED   STATES. 


Articles. 


FOK  THE  Ye,us- 


1900. 


1901. 


1902. 


1903. 


Arc  lamps,  enclosed 

Arc  lamps,  open 

Auxiliary  steam  plant  for  electrical  installations,  such  as  pumps,   condensers,   separators,  feed- 
water  heaters,  injectors,  piping,  etc 

Bells,  buzzers,  push-buttons,  call-boxes,  annunciators 

Belting  used  in  electrical  plants 

Boilers  for  electrical  plants  (water-tube) 

Boilers  for  electrical  plants  (other  than  water-tube) 

Cables,  underground,  aerial  and  submarine 

Carbons  for  lamps,  batteries,  brushes  or  other  electrical  purposes 

Cars  and  trucks  tor  electric  railways 

Circuit-breakers ' 

Conduits  (underground)  and  similar  material 

Conveyors,  coal  and  ash,  used  in  electrical  plants 

Cranes  and  hoists,  electrically  operated 

Dynamos  and  motors,  including  parts   of   machines,   boosters,    rotary  converters,  etc.,  and   all 

motor  applications,  such  as  automobiles,  not  specifically  enumerated  in  this  list 

Electroplating  and  other  electrolytic  apparatus  not  elsewhere  specified 

Electrostatic  machines,  induction  coils,  medical  sets,  etc  

Elevators,  electric  (mechanism  only) 

Engines,  gas,  gasoline  or  oil,  used  to  drive  electrical  machinery 

Engines,  steam  (reciprocating),  used  to  drive  electrical  machinery 

Fans,  electrically  operated  and  direct-connected 

Fire-alarm  apparatus,  also  burglar  alarms,  crossing  indicators,  etc 

■  Fixtures  for  electric  lighting 

Fuses  . 


S  1,200,000 
125,000 

1,500,000 

600,000 

550,000 

4,000,000 

1,100,000 

15,000,000 

1,625,000 

3,000,000 


and 


Glassware,  electrical 

Heating  and  cooking  apparatus,  electrical 

Incandescent  lamps :■■■:•■ 

Instruments  for  measurement  and  meters  of  all   kinds;  also   ground   detectors,  scientific 
laboratory  apparatus,  photometers,  Leyden  jars,  X-ray  outfits,  etc 

Insulating  material,  fiber,  tape,  etc ' 

Insulators  (glass  and  porcelain) 

Interior  wiring  supplies,  as  tubing,  interior  conduit,  molding,  junction  boxes,   rosettes,  outlet 
boxes,  etc 

Lightning  arresters 

Nernst  lamps 

Poles,  cross-arms,  brackets  and  pins 

Primary  batteries _.  ■  ■_ 

Railway  supplies,  electric,  such  as  trolleys  and  other  contact  devices,   strain  insulators,  cross- 
overs, rail-bonds,  etc 

Rheostats,  car  controllers,  motor  starters,  etc 

Shafting,  pulleys,  clutches,  etc.,  used  in  electrical  generating  plants 

Sockets,  switches,  cut-outs 

Space-telegraph  apparatus 

Steam  turljines  used  to  drive  electrical  machinery 

Storage  batteries,  including  those  used  on  automobiles . . . . " 

Telegraph  instruments  and  apparatus 

'"''Telephones  and  telephone  supplies,  including  telephone  switchboards 

Third  rail  for  electric  railways 

Transformers,  stationary 

Vapor  lamps 

Waterwheels,  used  to  drive  electrical  machinery 

Wire,  bare.. 


Wire,  rubber  covered 

Wire,  weatherproof 

Wire,  all  other  electrical _. ._. 

Miscellaneous,  including  switchboard  panels,  sign  flashers,   automatic  stokers  for  electrical 
plants,  wire  guards,  electrical  tools  and  toys,  projectors,  solenoids,  etc 


Total 


1,600,000 

350,000 

2,400,000 

36,000,000 

250,000 

150,000 

2,500,000 

900,000 

15,000,000 

1,100,000 

700,000 

3,850,000 


225,000 
3,400,000 

2,500,000 
1,200,000 
1,325,000 

850,000 
310,000 


2,900,000 
450,000 

950,000 

775,000 

500,000 

1,500,000 


3,500,000 

115,000 

17,500,000 


2,600,000 


850,000 
7,250,000 
3,100,000 
6,250,000 
1,250,000 

200,000 


S  1,600,000 
125,000 

1,850,000 

720,000 

600,000 

6,000,000 

1,850,000 

18,000,000 

1,985,000 

3,700,000 

2.SO,000 

i,7a),ooo 

650.000 
2,7.30,000 

41,500,000 

.325,000 

250,000 

1,800,000 

950,000 

16,425,000 

1,.350,000 

800,000 

4,200,000 

175,000 


285,000 
4,150,000 

3,250,000 
1,135,000 
1,600,000 

1,050,000 
390,000 


3,875,000 
550,000 

1,575,000 

1,050,000 

475,000 

1,8.50,000 


4,500,000 

120,000 

18,7.50,000 

300,000 

3,250,000 


1,125,000 
16,200,000 
5,750,000 
8,500,000 
1,725,000 

1,500,000 


8153,000,000 


8192,470,000 


S  1,800,000 
135,000 

2,000,000 
815,000 
615,000 

5,100,000 

2,400,000 
18,650.aX) 

2,300,000 

7,.500,000 
300,000 

1,925,000 
750,0(X) 

3,500,000 

48,000,000 
27.5,000 
325,000 

2,000,000 

1,300,000 
17,000,000 

1,.500,000 
9.50,000 

4,100,000 
185,000 
500,000 
330,000 

5,000,000 

3,750,000 
1,250,000 
1,7.50,000 

1,000,000 
425,000 
350,000 

4350,000 
685,000 

2,150,000 
3,200,000 

425,000 
3,500,000 

200,000 

500,000 
4,500,000 

200,000 
21,000,000 

500,000 
4,200,000 


1,300,000 
17,500,000 
6,425,000 
8,750,000 
2,000,000 

2,000,000 


8221,165,000 


S  1,900,000 
125,000 

1,9.50,000 

800,000 

575,000 

4,500,000 

2,000,000 

19,700,00(J 

2,600,(XKI 

7,500,000 

1,200,000 

2,-350,000 

7.50,000 

4,750,000 

.52,000,000 
.300.000 
425,000 

2,000,000 

1,-500,000 
16,500,000 

1,450,000 
9-50,000 

4,250,000 
2.50,000 
450,000 
325,000 

.5,400,000 

3,850,000 
1,400,000 
1,900,000 

1,950,000 
470,000 
4-50,000 

4,700,000 
775,000 

2,150,000 

3,400,000 

400,000 

3,675,000 

250,000 

1,200,000 

5,000,000 

200.000 

19,500,000 

500,000 

4,500,000 

30,000 

1,500,000 

18,350,000 

8,250,000 

9,000,000 

2,700,000 

2,150,000 


82.34,750,000 


*Telephoae  estimates  are  divided  as  follows:    1900— BeU.  S13,500,000 ;  Independent,  $4,000,000,    1901— Bell.  $13,000,000;  Independent.  So,750.000.    1903— BeU,  514,500,000;  Independent,  S6,.500.0OO. 
1903— Bell,  $14,000,000;  Independent,  $5,500,000. 
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ELECTRICAL  PROGRESS  IN  UNITED  STATES  IN  1903. 


By  Mokgan  Bkooks. 


The  year  1903  is  conspicuous  for  continued  com- 
mercial prosperity,  in  which  electricity  is  playing  an 
ever-increasing  part.  The  launching  of  new  enter- 
prises, especially  those  of  a  speculative  nature,  has, 
no  doubt,  diminished;  hut  we  must  not  let  this 
fact  prevent  recognition  of  the  healthy  growth  of 
lighting,  traction  and  power  plants,  and  the  establish- 
ment of  many  new  ones. 

Power  Tr-\n5mission. 
From  past  brilliant  successes,  such  as  those  in 
California,  in  utilizing  electricity  to  bring  to  market 
power  otherwise  inaccessible  from  mountain  streams, 
many  new  installations  have  been  inaugurated.  The 
aggregate  importance  of  the  year's  work  along  this 
line  is  great,  but  the  results  have  attracted  com- 
paratively little  attention,  since  they  had  been  pre- 
determined with  certainty.  The  pioneers  having 
blazed  the  way,  it  is  easy  for  settlers  to  follow. 
Tlie  great  increase  in  the  utiHzation  of  the  power 
of  Niagara,  the  Spiers  Falls  plant  near  Albany,  the 
projected  development  of  the  St.  Louis  River  near 
Duiuth,  and  the  Fremont  (Neb.)  plant  may  be 
mentioned  to  show  that  waterpower  development 
goes  on  apace.  The  financial  failure  of  the  various 
allied  enterprises  at  Sault  Ste.  Marie  has  no  doubt 
had  depressing  influence  upon  such  development. 
This  failure  should  be  charged  to  an  over-sanguine 
management,  and  the  cheering  news  reaches  us  at 
the  close  of  the  year  that  suflicient  money  has  been 
raised  to  permit  the  continuance  of  the  operations  at 
the  "Soo" — an  encouraging  indication  that  proper 
commercial  enterprises  and  further  development 
along  consen-ative  lines  may  go  on  safely.  Perhaps 
the  utilization  of  what  have  been  huge  wastes  of 
power  may  be  claimed  as  the  greatest  achievement 
of  electrical  engineering.  iMany  processes  commer- 
cially impossible  otherwise  have  been  grandly  suc- 
cessful, and  the  boon  of  economical  power  has  built 
up   many  a  community. 

Steam  Turbines  and  Dynamo  Design. 
The  most  conspicuous  growth  of  the  year  has  been 
with  another  type  of  turbine — the  steam  turbine — 
as  applied  to  the  production  of  electric  current.  The 
year  will  no  doubt  be  marked  as  the  one  in  which 
the  steam  turbine  passed  the  experimental  stage,  at 
least  in  the  public  estimation,  and  in  which  orders 
were  freely  placed  for  the  largest  units.  The  intro- 
duction of  a  young  rival  to  the  De  Laval  and  Par- 
sons turbines  in  the  new  Curtis  turbine  may  also  be 
credited  to  1903.  The  difficulties  connected  with 
abnormally  high  speed  have  been  overcome.  The 
weight  and  size  of  the  new  prime  mover  are  so  much 
less  than  those  of  the  reciprocating  engine  that  the 
impression  made  in  visiting  a  steam-turbine  station 
for  the  first  time  is  that  it  must  be  inefficient  on 
account  of  the  extraordinarj'  number  of  boilers  re- 
auired  to  feed  a  single  unit.  Steam  consumption 
per  kilowatt  output  is  roughly  equal  to  the  old 
indicated-horsepower  consumption,  a  gain  of  about 
one-third  in  efficiency. 

Tlie  introduction  of  this  new  motive  power  will 
bring  about  changes  in  dynamo  design,  since  the 
development  hitherto  has  been  largely  in  the  way  of 
reducing  speed  to  conform  with  direct-connected 
slow-speed  engines.  This  will  tend  toward  reduced 
first  cost,  and  hence  to  increased  demand.  The  elim- 
ination of  all  the  troublesome  steam-cycle  problems 
in  parallel  operation  of  alternators  is  another  great 
gain.  Probably  the  most  noteworthy  of  the  many 
turbine  installations  of  the  year  is  that  of  the  Com- 
monwealth Electric  Company  at  its  Fisk  Street 
station  in  Chicago.  Here  has  been  adopted  a  sugges- 
tion from  the  twin-screw  ocean  steamer — ^the  installa- 
tion of  completely  independent  plants,  side  by  side — 
to  the  end  that  no  possible  accident  short  of  an 
earthquake  could  cripple  two  plants  simultaneously. 
Some  costly  experiences  by  eastern  companies  have 
brought  about  this  notable  departure  in  plant  de- 
sign. The  separation  continues  through  the  switch- 
rooms   and   underground-transmitting  cables. 

The  Gas   Engine. 

A  possible  rival  to  the  steam  turbine  is  seen  in 
the  gas  engine  with  gas  producer.  While  gas  engines 
have  long  been  used  for  driving  dynamos,  no  very 
large  power  stations  in  this  country  have  been  driven 
by  gas  power.  The  well-known  thermodynamic 
efficiency  of  gas  engines  promises  well  for  the  future, 
and  if  a  practicable  gas  turbine  or  rotary  gas  engine 
should  be  introduced  the  steam  turbine  might  find 
a  powerful  rival.  A  recent  plant  has  been  started 
at  Jewett  City,  Conn.,  using  crude  oil  in  Diesel 
engines  for  furnishing  electricity.  Remarkable  econ- 
omy is  asserted. 


Electric  Traction. 
The  largest  order  for  steam  turbines  yet  placed  is 
the  recent  purchase  of  eight  units  of  7,500  horse- 
power each  by  the  New  York  Central  and  Hudson 
River  Railroad  Company  for  the  electric  equipment 
of  all  trains  entering  and  leaving  New  York.  This 
company  decided  to  do  more  than  eliminate  the  use 
of  the  steam  locomotive  from  the  Park  Avenue  tun- 
nel approach  to  New  York,  and  has  now  extended 
the  plan  to  include  the  usual  suburban  points  within 
a  distance  of  40  miles.  The  electric  locomotive  will 
be  used  also  on  all  trains  of  the  New  York,  New 
Haven  and  Hartford  Railroad,  completely  banishing 
the  objectionable  coal-burning  locomotive  from  the 
limits  of  Manhattan  Island,  steam  traction  having 
already  given  place  to  electric  on  the  elevated  roads 
of  New  York.  The  placing  of  this  order  may  well 
be  taken  as  the  opening  step  in  the  abandonment  of 
steam  locomotives  on  all  large  suburban  systems. 
The  public  has  long  been  more  sanguine  of  this  ac- 
complishment than  have  those  in  control  of  steam 
railways  or  even  the  electrical  eneineers  engaged  in 
railway  work.  The  selection  of  direct-current  motors 
of  the  usual  voltage  for  operating  the  heavy  locomo- 
tives ordered  must  not  be  considered  as  meaning 
more  than  that  alternating  traction  is  not  commer- 
cially ready  for  the  prompt  acceptance  of  a  contract 
involving  $15,000,000. 

It  would  seem  perhaps  that  we  are  behind  our 
foreign  competitors  in  the  development  of  high- 
speed electric  traction.  This  is  due  to  a  reluctance 
10  accept  poh'phase  motors  with  their  resulting  com- 
plication of  connections.  Our  engineers  are  engaged 
in  what  appears  like  a  friendly  contest  for  supremacy 
in  developing  the  best  single-phase  system.  Arnold 
has  greatly  improved  and  is  now  operating  his  verj' 
ingenious  electro-pneumatic  car  with  its  storage 
ability  to  travel  temporarily  without  electric  connec- 
tion. Lamme  has  designed  a  series  motor  for  alter- 
nating current  which  no  longer  requires  less  than 
the  standard  frequency  of  2.s  cycles;  and  Steinmetz 
promises  us  a  repulsion  motor  of  commercial  effi- 
ciency for  use  with  single-phase  circuits.  Any  of 
these  systems  can  use  as  high  tension  on  the  trol- 
ley wire  as  may  be  considered  safe,  and  railway 
engineers  are  awaiting  with  great  interest  to  learn 
which  will  be  accepted  as  best  meeting  the  demand 
for  the  abolition  of  the  commutator.  It  is  probable 
that  this  feeling  is  interfering  materially  with  the 
placing  of  any  but  the  most  urgent  orders  for  elec- 
tric-railway  equipment  to-day. 

The  long  cross-country  electric  railway  lines  are 
particularly  anxious  to  have  a  decision  reached,  as 
the  further  extension  of  such  lines  would  be  greatly 
accelerated  by  a  satisfactory  alternating  motor.  It 
is  perhaps  wonderful  that  such  lines  have  been  built 
so  rapidly  under  the  recognized  shortcomings  of  the 
direct-current  motor.  The  scene  of  greatest  activ- 
itj',  the  storm  center,  as  it  were,  of  such  railway 
building  has  moved  decidedly  westward,  and  may 
now  be  obser\^ed  in  Illinois  instead  of  in  Ohio  or 
Indiana.  That  such  railways  are  able  to  show  good 
profits  with  little  or  no  freight  receipts  and  with  a 
rate  of  fare  deemed  prohibitory  by  steam  railways  is 
suggestive  of  the  probable  extension  of  electric  trac- 
tion over  complete  steam-railway  systems.  The  re- 
ports of  the  Manhattan  elevated  railway  in  New  York 
since  the  adoption  of  electric  traction  more  than 
justify  the  predictions  of  sanguine  electrical  engi- 
neers. The  receipts  of  tliis  company  have  so  greatly 
increased  as  to  furnish  a  larger  percentage  of  re- 
turns than  before,  even  with  the  augmented  invest- 
ment due  to  electrical  equipment.  Earnings  have 
advanced  35  per  cent,  in  three  years,  while  operat- 
ing expenses  (proportionately  to  earnings)  have 
diminished.  Improved  facilities  have  attracted  traf- 
fic. The  advantages  of  electric  traction  having  been 
so  clearly  demonstrated  to  New  Yorkers,  it  may  not 
he  too  much  to  hope  that  they  will  soon  drive  the 
persistent  horse  car  from  their  streets. 

Renewed  interest  in  the  application  of  electric 
traction  to  canals  is  shown  in  New  York  and 
Ohio.  Along  the  Erie  Canal  there  has  been  built 
a  monorail  track,  slightly  elevated,  carrying  a  loco- 
motive, or  "electric  mule,"  provided  with  a  40-horse- 
power  motor  geared  for  slow  speed.  The  experi- 
mental track  is  but  half  a  mile  long,  yet  tests  indicate 
a  great  saving  in  expense  of  towing  as  compared 
with  the  genuine  mule.  Experiments  heretofore 
tried  on  the  Erie  Canal  for  electrically  driving  pro- 
pellers on  canal  boats  were  considered  objectionable. 
In  Ohio  the  Miami  Canal  has  in  operation  42  miles 
of  surface  track  and  double  overhead  trolley.  The 
motors  are  three-phase,  and  the  two  motors  on  a  car 
are  coupled  in  cascade  or  tandem.  A  telephone  line 
ser\'es  for  despatching  the  electric  tow-cars. 
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A  "trackless-trolley"  experiment  has  been  tried 
at  Scranton,  Pa.,  recently  for  operating  an  omnibus 
line  by  overhead  wires,  of  which  there  must  be  at  . 
least  two.  The  gain  lies  in  saving  the  first  cost  ot 
the  track  construction,  and  the  idea  seems  adapted 
to  places  where  the  traffic  would  not  warrant  the 
installation   of    a   regular    street-railway   system. 

The  electric  automobile,  run  by  storage  batteries, 
is  regaining  popularity  with  improvements  intro- 
duced. It  seems  to  be  particularly  desirable  for  the 
moving  of  heavy  loads  where  the  distance  to  be 
traveled  is  not  too  great  and  where  the  time  re- 
quired for  loading  and  unloading  is  excessive,  since 
the  power  costs  nothing  when  idle.  Electric  run- 
abouts are  also  more  serviceable  with  increase  in  the 
number  of  places  where  charging  current  may  be 
obtained.  The  Edison  battery,  Avith  its  diminished 
weight  for  a  given  radius,  is  helping  the  situation. 
It  cannot  be  said,  however,  that  electricity  can  be 
purchased  as  easilj^  as  gasoline,  and  until  the  prac- 
tical radius  of  action  of  storage  batteries  is  increased 
the  gasoline  car  will  remain  in  the  field. 

Storage-battery  P.\tents. 
There  is  renewed  hopefulness  in  the  ranks  of  stor- 
age-battery enthusiasts  in  the  recent  expiration  of 
fundamental  patents,  throwing  the  field  open  so  far 
as  lead-pasted  cells  are  concerned.  A  number  of 
companies  that  were  forced  into  temporary  retire- 
ment have  reopened  their  works.  Just  as  the  break- 
ing of  the  telephone  monopoly  greatly  increased  the 
use  of  the  telephone,  so  should  the  storage  batterj' 
now  come  into  greater  prominence  with  inevitable 
reduction  in  first  cost. 

Illujiination. 

In  lighting  a  general  tendency  to  use  an  ever-in- 
creasing quantity  of  illumination  should  be  noted. 
Reduction  in  rates  and  perhaps  greater  prosperity 
have  caused  meter  wheels  to  turn  faster  and  have 
increased  the  sale  of  the  larger  types  of  incandescent 
lamps.  A  remarkable  demand  for  the  reflector 
lamps  put  out  by  several  factories  under  seductive 
names  is  evidence  of  this  growth.  These  lamps  are 
a  strong  rival  of  the  Nemst  lamp,  especially  as  they 
may  be  used  on  direct  as  well  as  alternating  circuits. 
There  is  no  diminution  in  the  sale  of  small  lamps, 
the  l6-candle  lamp  no  longer  remaining  the  only  size 
necessarv  for  a  lighting  station  to  carry  in  stock. 
A  '*self-smashing"  lamp  is  now  advertised,  guaran- 
teed to  retire  voluntarily  from  active  service  before 
its  diminished  brilliancy  makes  its  presence  objec- 
tionable. Another  novelty  of  the  year  is  the  remark- 
able flashing-sign  lamp,  attracting  attention  without 
the  inter\-ention  of  any  commutating  device  It  de- 
pends upon  its  own  heat  to  operate  a  small  thermo- 
stat in  the  base. 

The  Cooper-Hewitt  mercun,'-vapor  lamp  has  been 
placed  upon  the  market.  But  no  matter  what  its 
efficiency  to  attain  popularity,  some  red  must  be  in- 
troduced into  its  rays.  There  is  good  hope  for  an 
early  announcement  of  success  in  this  direction, 
when  the  lamp  should  at  once  take  its  place  among 
illuminants.  Very  little  change  in  its  color  value 
would  be  required  for  satisfactory  use  in  street  light- 
ing, at  least  in  competition  with  the  W^elsbach  gas 
lamp.  Since  the  mantle  gas  burners  have  super- 
seded some  arc-lamp  installations  for  street  lighting, 
electricians  are  desiring  some  further  improvement 
in  the  arc  lamp  to  enable  it  to  meet  this  competition 
Where  frequent  lamps  can  be  afforded,  nothing 
could  exceed  the  brilliancy  and  satisfaction  of  arc 
lighting,  but  where  economy  dictates  that  they  be 
placed  two  blocks  apart,  it  is  no  wonder  that  gas. 
with  its  more  uniform  if  less  brilliant  illumination, 
has  secured  a  foothold.  Such  an  improved  arc  lamp 
is  promised  in  the  near  future,  having  one  electrode 
of  copper,  as  in  some  focusing  lamps,  and  one  of  a 
new  lamp  material,  magnetite.  A  reduction  of  30 
per  cent,  in  required  power  is  asserted. 

Systems   of   Comm:unic.\tion. 

Another  year  has  passed  without  possibility  of 
recording  any  marked  improvement  in  the  telegraph 
serv'ice  offered  to  the  public.  Many  inventions  look- 
ing to  more  rapid  tratismission,  if  not  delivery,  of 
messages  lie  commercially  untried.  Delaney  has  re- 
cently made  improvements  in  his  synchronous  teleg- 
raphy, hitherto  promising,  but  he,  like  other  invent- 
ors, has  been  unable  to  awaken  the  active  interest  of 
the  ultra-conser\^ative  telegraph  companies.  A 
somewhat  similar  synchronous  apparatus  of  very 
high  frequency  has  been  patented  for  multiplex 
telephon}'. 

In  wireless  telegraphy  our  countryman.  Fessen- 
den,  has  increased  still  further  the  sensitiveness  of 
his  apparatus,  with  consequent  reduction  of  oper- 
ating power.  He  has  also  made  progress  in  syn- 
tonizing his  instruments  for  the  prevention  of  inter- 
ferences. The  use  of  wireless  telegraphy  upon  the 
Great    Lakes    has    been   begun,    but,    advertisements 
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to  the  contrary  notwithstanding,  the  new  method. 
does  not  appear  to  be  superseding  wire  methods  of 
communication  on  land.  One  of  the  curious  observa- 
tions of  the  year  is  the  fact  that  the  extraordinary 
"electric  storm"  of  the  31st  of  October,  which  made 
all  land-telegraph  lines  accept  messages  "subject  to 
delay,"  and  interfered  to  a  remarkable  degree  with 
the  transmission  of  ordinary  despatches,  passes  un- 
noticed, so  far  as  reported,  by  wireless  experiment- 
ers. The  more  extensive  means  of  observation  now 
possible  should  enable  us  to  determine  more  ac- 
•  curately  just  what  an  "electric  storm"  is. 

The  continued  growth  of  the  use  of  the  telephone 
under  both  Bell  and  Independent  management  is 
remarkable.  Probably  the  greatest  increase  rela- 
tively has  been  among  the  farmers,  who,  with  their 
rural  free  deliverj'-  of  mail  and  their  cross-country 
electric  railways,  are  no  longer  isolated  from  the 
advantages  of  city  life.  Indeed,  Senator  Fairbanks 
has  proposed  that  the  Postoffice  Department  be  em- 
powered to  deliver  by  telephone  from  the  nearest 
postoffice  aiiy  message  sent  by  mail  with  a  dis- 
tinguishing stamp.  This  enlargement  of  the  func- 
tion of  the  postoffice  is  possible,  since  many  tele- 
grams are  now  delivered  by  telephone  and  replies 
accepted  by  the  telegraph  offices  through  the  same 
medium. 

The  rapid  introduction  of  telephones  into  our 
leading  hotels  has  been  a  marked  feature  of  the  last 
year.  It  is  now  possible  for  a  guest  in  nearly  every 
large  city  of  the  United  States  to  talk  from  his  hotel 
room  to  any  part  of  the  country  where  the  long- 
distance wires  run. 

The  actual  inauguration  of  automatic-exchange 
sen-ice  in  Chicago  under  tlie  Strowger  patents  is 
noteworthy.  This  is  by  far  the  largest  installation 
of  automatic  instruments  ever  undertaken.  About 
3,000  instruments  are  already  in  use,  with  additions 
every  day.  The  limit  of  a  single  exchange  as  ar- 
ranged is  lOjOCO.  Indicators  are  attached  to  every 
switch  at  the  exchange  to  count  all  completed  con- 
nections. There  has  been  a  rapid  increase  also  in 
the  number  of  private  branch  exchanges  installed  in 
large  business  houses. 

The  Gray  telautograph  has  reappeared  in  a  form 
convenient  for  use  in  banks  or  other  institutions 
where  prompt  inquiry  and  answer  without  attracting 
attention  are  desirable,  and  this  invention,  although 
slow  in  mal-cing  its  way,  is  now  finding  a  field  of 
usefulness. 

Miscellaneous  Developments. 

Many  new  plans  for  railway  signaling  have  been 
proposed,  especially  to  cover  the  needs  of  electric 
railways,  but  without  the  adoption  of  any  single 
system  as   standard  by   these    roads. 

In  the  way  of  invention  a  somewdiat  interesting 
patent  relates  to  the  substitution  of  saucer-shaped 
for  flat  disks  in  armature  cores,  permitting  a  better 
location  of  the  shaft  bearing.  This  is  of  particular 
advantage  in  railway  motors. 

In  the  field  of  electrochemistry  great  advances 
are  made  before  they  are  realized  by  the  public. 
Possibilities  seem  infinite  :  accomplishment  is  aston- 
ishing. Metallurgical  methods  are  altered,  and  chem- 
ical factories  find  their  processes  suddenly  obsolete. 
An  important  legal  decision  by  the  Court  of  Appeals 
sustains  the  Bradley  patent  for  the  production  of 
aluminum  by  electricity  and  may  have  far-reaching 
effects   upon   the  companies  interested. 

The  process  of  electric  welding,  at  least  as  it  ap- 
plies to  iron  and  steel,  bids  fair  to  be  crowded  out 
b}'  the  new  "alumino-thermics''  or  ''thermit"  process 
for  quickly  producing  any  required  quantity  of  heat 
in  an  astonishingly  short  space  of  time.  The  chief 
product  of  the  combustion  of  the  mixture  is  iron. 
hence  it  may  be  employed  in  a  variety  of  ways,  and 
doubtless  additional  uses  will  be  found  for  it.  For  the 
welding  of  rails  it  is  already  largeh'  utiHzed,  and  it  is 
said  that  the  process  is  at  once  cheaper  and  quicker 
than  the  use  of  fishplates  and  bonds.  As  a  ready 
method  of  repairing  broken  shafts  and  even  iron 
castings  it  will  probably  prove  quite  as  much  a 
friend  of  electricity  as  a  rival. 

Another  item  of  interest  indirectly  connected  with 
electrical  engineering,  and  yet  perhaps  of  surpassing 
moment  to  it.  is  the  remarkable  announcement  con- 
cerning the  wonderful  properties  of  radium  and 
allied  metals.  Radiations  similar  to  the  X-rays  of 
Roentgen  have  been  proved  to  emanate  from  radi- 
um and  radio-active  material,, and  it  is  possible  that 
what  have  been  accepted  as  electrical  waves  may 
after  all  belong -to  some  other  department  of  physics. 
Also  what  Lord  Kelvin  has  called  the  question  mark 
that  has  been  set  against  the  theory--  of  the  conserva- 
tion of  energy  is  of  more  than  passing  interest  to 
the  electrical  engineer,  for  the  entire  theory  of  the 
transformer,  the  dynamo,  and  indeed  all  the  ap- 
paratus employed  in  the  transmission  of  power  rests 
upon  this  theory.  It  seems  probable  that  the  heat 
manifestations    of    radium — continuing    without    ap- 


parent loss  of  weight  or  receipt  of  energy  from  with- 
out— will  be  explained  in  some  way,  and  that  the 
anomaly  is  really  no  greater  than  would  be  the 
continuous  flow  of  a  river  if  we  were  ignorant  of  rain. 
The  theory  that  will  adequately  explain  the  wonders 
of  radium  will  perhaps  open  the  way  for  engineering 
achievements  of  even  greater  importance  than  those 
with  which  we  are  at  present  familiar. 


arbitrartor  in  many  electric-railway  disputes,  aged  85 
years. 

December  loth.— Albert  J.  Wise  of  New  York  city, 
president  of  J.   H.  Bunnell  &  Co.,  aged  34  vears. 

December  loth. — Thomas  Cyprian  Frenyear  of 
Toronto,  Canada,  sales  manager  of  the  Canadian 
Westinghouse  company,  connected  at  various  times 
with  various  large  electrical  companies,  aged  38  years. 


Death  List  of  the  Year. 

Among  the  electrical  men  who  died  during  the 
year  1903  probably  the  most  prominent,  in  the  United 
States  at  least,  was  Luther  Stieringer,  who  passed 
away  in  Southern  California  on  July  17th.  The  list 
also  includes  the  name  of  Ezra  T.  Gilliland,  an 
American  inventor  of  note,  and  of  Edward  Tremlett 
Carter  in  England.  Eminent  engineers  and  edu- 
cators indirectly  connected  with  electrical  work  who 
died  during  the  year  were  Robert  H.  Thurston  of 
Cornell  University,  Sir  George  Gabriel  Stokes  of 
Cambridge  University  and  Sir  Frederick  Bramwell 
of  London. 

A  list  of  the  names  of  men  connected  in  some 
sort  with  electrical  development,  either  in  this  coun- 
try or  Great  Britain,  who  died  within  the  year  fol- 
lows : 

Januaiy  6th. — Jackson  I.  Case  of  Racine,  Wis., 
street-railway  promoter,  president  of  the  Electrical 
Installation  Company  of  Chicago,  aged  38  yea-rs. 

January  24th. — William  Gray  of  Hartford,  Conn., 
telephone  inventor. 

February  ist. — Sir  George  Gabriel  Stokes,  of  Cam- 
bridge University,  England,  master  of  Pembroke 
College,  and  an  eminent  scientist  and  mathematician, 
aged  84  years. 

February  3d. — Alfred  T.  Weightman  of  Surrey, 
England  (Niagara  Falls,  N.  Y.),  electrochemist  of 
the  Electrical  Lead  Reduction  Company  and  an  en- 
thusiastic investigator,  aged  33  years. 

February  4th. — James  W.  Plaisted  of  Portland, 
Maine,  a  well-known  telegraph-construction  man  and 
for  many  years  superintendent  of  construction  and 
repair  for  the  Maine  district  of  the  Western  Union 
■  Telegraph   Company. 

March  8th, — James  Reilly  of  New  York  city,  presi- 
dent of  the  American  Electrical  and  Maintenance 
Company,  aged  65  years. 

March  gth. — Everton  Burritt  Arnold  of  Chicago, 
III,  who  had  charge  of  finances  of  construction  of 
the  Arnold  Electric  Power  Station  Company  of  Chi- 
cago. 

March  13th. — ^Charles  Burgher  of  Winthrop,  Mass., 
superintendent  of  the  Boston  Automatic  Fire  Alarm 
Company  and  inventor  of  many  fire-alarm  devices, 
aged  45   years. 

March  i6th.— William  Du  Bois  of  Albany,  N.  Y., 
chief  electrician  of  the  Delaware  and  Hudson  Rail- 
road Company,  aged  42  years. 

March  25th. — Joseph  Kavanagh  of  New  York  city, 
assistant  treasurer  of  the  New  York  Telephone  Com- 
pany. 

April  2d. — Lyman  T.  Lawton  of  Meriden,  Conn., 
formerly  president  of  the  Automatic  Lighting  Com- 
pany and  the  Connecticut  Telephone  and  Electric 
Company  and  well  known  as  an  electrical  inventor. 

April  i6th. — Edward  Tremlett  Carter,  London, 
England,  editor  of  the  London  Electrician,  aged  37 
years. 

April  20th. — S.  Morgan  Smith  of  York,  Pa.,  presi- 
dent of  the  S.  Morgan  Smith  Company  and  the 
Atlanta  Water  and  Electric  Power  Company,  and 
prominent  in  the  manufacture  of  turbine  appliances, 
aged  64  years. 

May  13th. — Ezra  T.  Gilliland  of  Pelham  Manor, 
N.  Y.,  a .  pioneer  telegraph  operator  and  telephone 
inventor  and  the  organizer  of  the  first  telephone 
exchange  in  Indianapolis,  aged  56  years. 

July  17th. — Luther  Stieringer  of  New  York  city,  an 
engineer  and  inventor  of  wide  reputation,  the  fore- 
most authority  in  the  country  in  the  field  of  effective 
electric  lighting  and  managing  this  department  in 
nearlj'-  all  the  large  expositions  of  this  country,  aged 
5/  years. 

July  26th. — Charles  A.  Morss  of  Boston,  Mass.. 
president  of  the  Simplex  Electrical  Company,  and  a 
well-known  manufacturer  of  insulated  wire  and  ca- 
ble, aged  So  years. 

August  2ist. — Henry  C.  Raney  of  Fairfield,  Iowa, 
ex-president  of  the  Interstate  Independent  Telephone 
Association,  organizer  of  Independent  telephone  ex- 
changes, aged  47  years. 

October  2_5th. — Professor  Robert  H.  Thurston  of 
Ithaca,  N.  Y".,  a  well-known  mechanical  engineer  and 
instructor  in  engineering,  author  of  over  250  papers 
on  practical  engineering  subjects,  and  director  of 
Sibley  College  of  Engineering,  Cornell  University, 
aged  64  years. 

October  25th. — John  C.  Daniels  of  Keokuk,  Iowa, 
president  of  the  Garton-Danlels  Company,  aged  63 
years. 

November  7th. — William  L.  Elkins  of  Philadelphia, 
a  wealthy  traction  magnate  and  promoter  of  street- 
railway  undertakings,  member  nf  the  art  commis- 
sion superintending  the  LTnited  States  Building  at 
the  Paris  Exposition,  aged  71  years. 

November  30th. — Sir  Frederick  Bramwell  of  Lon- 
don. England,  a  prominent  English  engineer,  at  one 
time  president  of  the  Institution  of  Civil  Engineers 
and  of  the  Institution  of  Mechanical   Engineers  and 


Electrical  Exports  of  1  903. 

Statistics  of  the  United  States  Department  of 
Commerce  show  that  the  total  value  of  electrical 
exports  from  the  United  States  for  the  year  just 
dosed  almost  equaled  the  excellent  record  of  1902. 
Following  its  usual  custom,  the  Western  "Electrician 
is  again  able  to  present  a  classified  statement  show- 
ing the  monthly  exports  for  the  year  1903.  The 
figures  are  taken  from  advance  sheets  from  the 
monthly  summaries  of  commerce  and  finance,  com- 
piled by  Mr.  0.  P.  Austin,  chief  of  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor, 
and  in  the  following  table  are  official  except  for 
the  month  of  December,  in  which  case  they  have 
l^een  carefully  estimated. 

Monthly    Statement    oi--    Electrical    Exports    in 
1903. 

Machinery.  Appliances.  Total. 

h^l^^^^y  ?556,3i5  $239,234  $795,54y 

February   416,039  246,104  662,143 

J^Iarch    412,520  449,358  861,878 

;V^^^    367,314  382,226  749.540 

May   498,602  311,454  810,056 

-I"ne  416,552  320,045  736.597 

J^^y 472,577  436,007  908,584 

August    413,396  815,910  1,229,306 

September    3^1,77^  3^9M2  691,420 

October   413.458  430,821  844.279 

November  367,030  346,005  713,035 

'■^December   370,ooo  390,000  760,000 

Total    $5,025,581       $4,736,806     $9,762,387 

'*Estiraated. 

It  is  thus  seen  that  the  electrical  exports  for  1903 
(with  December  estimated)  amount  to  a  total  value 
of  $9,762,387,  or  within  $234,808  of  the  probable  rec- 
ord year  of  1902,  when  they  reached  $9,997,195.  By 
looking  over  the  figures  for  1902  it  will  be  seen 
that  during  the  months  of  September  and  October 
the  electrical  exports  reached  a  value  of  over  $1,000,- 
000.  September  figures  being  $1,188,591.  On  the 
other  hand,  July  and  August  were  the  best  months 
for  the  electrical  exporter  during  the  last  year, 
the  latter  month  with  a  total  of  $1,229,306, 
exceeding  any  previous  month  since  the  statistics 
have  been  compiled  under  the  present  classification. 

A  further  comparison  shows  that  the  decrease  for 
last  year  is  due  to  the  falling  off  in  exports  classi- 
fied as  electrical  machinery,  which  show  a  deficit  of 
$912,062,  as  compared  with  1902.  Goods"  classified 
as  electrical  appliances,  including  telegraph  and  tele- 
phone instruments,  show  a  gain  of  $677,254.  The 
figures  are:  Electrical  machiner^^ — 1902,  $5,937,643; 
1903  (December  estimated),  $5,025,581.  Electrical 
appliances— 1902,  $4,059,552;  1903  (December  esti- 
mated). $4,736,806.  The  figures  for  the  last  four 
years  for  electrical  machinery  only  are  as  follows : 
1900,  $5,286,224;  1901,  $5,623,442;  1902,  $5,937,643  ■> 
1903  (December  estimated),  $5,025,581.  By  this 
comparison  it  will  be  seen  that  1903  has  been  the 
lowest  in  four  years  for  electrical  machinery. 

It  may  be  interesting  to  know  the  destination  of 
the  electrical  product  of  the  United  States,  but  in 
this  particular  official  figures  are  available  only  for 
the  first  10  months  of  1903  and  only  on  electrical 
machinery.  The  six  biggest  buyers  of  American- 
made  electrical  machinery  for  the  10  months  ended 
October  31,  1903,  are  as  follows :  L''nited  Kingdom, 
$1,515,474;  British  North  America,  $1,148,626;  Mex- 
ico, $446,003;  Japan,  $251,168;  Brazil,  $167,061;  Brit- 
ish Australasia,  $165,636. 


Arcophone  Gives  College  Yell. 

Engineering  students  of  Missouri  University  have 
been  experimenting  with  a  speaking  arc  which  they 
have  been  able  to  perfect  to  such  an  extent  that  it 
was  made  to  talk  rapifUy  for  several  minutes  during 
one  of  their  lectures  and  later  for  the  benefit  of  a 
party  of  friends,  giving  the  college  yell  among  other 
things.  A  phonograph  was  used  in  the  experiments 
and  the  words,  songs,  whistling,  etc.,  reproduced  by 
it  were  made  to  affect  the  circuit  of  the  speaking 
arc  or  arcophone  and  bring  about  the  necessary 
fluctuations. 


Municipal    Ownership    Defeated    in   San 
Antonio. 

The  election  to  vote  on  the  proposition  to  issue 
$2co,oco  of  bonds  for  the  construction  of  a  municipal 
electric-light  and  power  plant  at  San  Antonio.  Texas, 
was  held  on  December  19th  and  resulted  in  over- 
whelming defeat  for  the  proposition. 
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THE  ELECTRICAL  INDUSTRY  IN  GREAT  BRITAIN  DURING  1903. 

[From  the  London  correspondent  of  the  Western  Electrician.] 


More  than  one  branch  of  the  electrical  industry 
has  attracted  a  large  amount  of  attention  during  the 
last  twelvemonth,  and  to  this  extent  has  the  year 
ig03  differed  from  a  number  of  its  immediate  prede- 
cessors. Probably,  however,  the  outstanding  features 
of  a  somewhat  uniform  year  have  been  the  continued 
progress  of  electric  traction,  chiefly  in  respect  to  the 
application  of  electricity  to  railways,  as  distinguished 
from  tramways,  and  to  growing  antipathy  to  munici- 
pal trading  in  electrical  matters,  albeit  this  has  never 
been  entirely  absent  in  previous  years.  A  general 
activity  has  to  be  recorded,  however,  in  every  section 
of  the  industry,  and  although  in  a  few  instances 
financial  success  has  not  been  forthcoming,  it  would 
be  unfair  to  form  a  judgment  of  the  whole  based 
upon  these  few.  Industrial  conditions  are  not  all 
that  they  might  possibly  be,  but  even  the  manufac- 
turers themselves  have  admitted  that  the  reason  for 
this  lies  not  altogether  beyond  their  ken.  The  old 
question,  of  want  of  standardization  of  parts,  is  not 
without  importance  in  considering  this  branch  of  the 
subject,  and  the  extent  to  which  consulting  engineers 
and  others  are  responsible  for  this  is  the  subject  of 
a  diversity  of  opinions.  The  application  of  electricity 
to  mining  operations  has  received  something  of  an 
impetus  during  the  year,  it  may  be  on  account  of 
the  special  inquiry  into  the  matter  which  was  con- 
ducted by  the  government.  Foreign  competition,  for 
many  years  the  bugbear  of  the  British  electrical  in- 
dustry, has  achieved  an  almost  fictitious  importance 
by  the  tariff  controversy  at  present  going  on,  but 
nevertheless  it  is  a  serious  element  to  be  reckoned 
with,  although  one  which,  in  the  opinion  of  many, 
could  be'more  satisfactorily  counteracted  if  opposed 
in  a  more  systematic  manner  than  hitherto. 
Municipal  Electric  Lighting. 

The  gas  companies  have  been  largely  responsible 
for  a  big  outcry  in  certain  quarters  against  municipal 
electrical  enterprise,  and  with  the  large  financial  re- 
sources at  their  disposal  they  have  not  hesitated  to 
oppose,  with  all   their  miirht.   any  electrical   scheme 


wiring,  the  supply  of  fittings,  and  the  hiring  out  of 
motors,  etc.,  without  having  received  parliamentary 
sanction  thereto.  And  even  when  statutory  authority 
was  sought,  the  local  electrical  contractors,  who  were 
the  opponents  under  this  head,  fought  the  issue  with 
such  vigor  that  even  the  London  County  Council 
abandoned  the  idea.  This  branch  of  trading  would 
doubtless  have  continued  unchecked  but  for  a  test 
case  having  been  brought  against  the  Barnstaple 
corporation,  in  which  it  was  established  that  an  ordi- 
nary provisional  electric-lighting  order  granted  by 
the  Board  of  Trade  did  not  give  power  to  do  more 
than  give  a  supply. 

Yet  again  the  opposition  to  municipal  trading  was 
further  complemented  by  the  decision  of  a  committee 
of  the  House  of  Lords,  in  connection  with  the 
"power"  bills.  Hitherto  all  towns  of  any  appreciable 
size  situated  in  the  area  scheduled  by  a  company 
proposing  to  supply  electricity  "in  bulk"  in  that  area, 
have  been  absolutely  excluded  from  the  operations 
of  the  company  if  the  said  towns  possessed  an  elec- 
tric-supply undertaking.  This  year  (1903),  however, 
the  precedent  has  been  gone  back  upon,  and  all  large 
cities  have  been  included  in  the  area  of  the  company 
under    certain   conditions. 

So  much  from  the  opposition  point  of  view,  but 
municipal  trading  in  electrical  matters  is  not  in  such 
a  parlous  condition  as  one  might  be  led  to  suppose. 
A  good  deal  of  capital  has  been  made  out  of  the 
circumstance  that  the  money  market  at  present  is 
in  such  an  unfavorable  condition,  and  that  in  con- 
sequence several  local  authorities  have  resolved  to 
restrict  capital  expenditure  for  the  time  being.  But 
a  general  look  around  reveals  a  great  increase  in 
the  mileage  of  electric  tramways  owned  by  municipal- 
ities as  well  as  a  steady  rise  in  the  number  of  lamp 
connections  to  the  supply  undertakings. 
Electric  Trj\ction. 

In  the  midst  of  a  universal  period  of  rapid  progress 
in   electric   traction,   there   has  been   one  important 


now  engaged  in  the  work  of  conversion  of  a  certain 
portion  of  their  lines.  In  both  instances  the  third- 
rail  continuous-current  system  has  been  decided  upon, 
with  motor  carriages,  and  not  locomotives.  The 
Metropolitan  District  Company's  power  house  at  Lots 
Road,  Chelsea  (the  largest  one  of  its  kind  for  purely 
traction  work,  so  we  are  informed),  is  being  worked 
upon  night  and  day,  and  simultaneously  the  con- 
struction of  a  number  of  the  tube  railways  now 
under  the  same  jurisdiction — that  of  Mr.  C.  T. 
Yerkes — is  being  equally  accelerated. 

The  one  piece  of  material  progress  during  the  year 
in  this  line  has  been  the  completion  and  opening  of 
the  Mersey  raihvay,  and  the  satisfactory  results  only 
serve  to  emphasize  the  contention  repeatedly  put 
forward  by  all  electrical  men  here,  viz.,  that  a  feasible 
scheme  of  electric  traction  for  suburban  traffic  is 
possible.  In  the  case  of  the  Mersey  line  we  had 
an  undertaking  weighed  down  with  heavy  running 
costs,  poor  traffic  receipts  and  the  disadvantages  of 
a  sulphur-laden  tunnel  forming  the  greater  propor- 
tion of  its  total  length.  Thanks  to  the -enterprise 
of  the  Westinghouse  company,  a  scheme  was  devised 
and  carried  out,  with  the  result  that  in  an  incredibly 
short  space  of  time  the  running  expenses  were  re- 
duced by  50  per  cent.  The  equipment  of  the  power 
station  is  interesting,  inasmuch  as  double-current 
generators  are  installed,  and  in  one  or  two  other 
details  novelties  have  been  introduced. 

Concerning  tube  railways,  not  a  great  deal  has 
to  be  said.  The  Central  London  Railway  Company 
has  discarded  altogether  its  locomotives  for  vibration 
reasons  and  now  works  with  the  multiple-unit  sys- 
tem. The  Great  Northern  and  City  Railway,  the 
line  with  16-foot  tunnels,  is  almost  ready  for  putting 
into  the  public  service,  and,  as  before  mentioned,  Mr. 
Yerkes'  tubes  are  being  rapidly  pushed  forward  un- 
der favorable  conditions,  he  being  for  the  moment 
free  from  the  worry  of  opposing  new  competing 
schemes,  and  doubtless  when  the  royal  commission 
on  London  traffic  has  reported  he  w-ill  be  in  a  posi- 
tion to  show  a  good  case  why  no  others  contiguous 
to  his  domains  are  necessary.  A  deal  of  difference 
of  opinion  has  been  shown  as  to  the  precise  size  of 


150-KiIowatt  Three-phase  Transformer. 

against  which  they  could  secure  a  locus  standi  before 
a  parliamentary  committee.  It  is  notorious  that  the 
majority  of  comparatively  small  municipal  electric- 
lighting  undertakings  are  not  financial  successes  dur- 
ing the  first  year  or  two  of  their  existence.  The 
policy  of  the  gas  companies  in  any  district  where  an 
electrical  enterprise  was  contemplated  by  the  local 
authority  was  to  appear  before  the  parliamentary 
committee  considering  the  bill,  as  ratepayers,  in  the 
particular  district,  and  ask  for  a  clause  to  be  inserted 
which  would  provide  that  at  the  end  of  the  first 
twelvemonth's  working,  the  owners  of  the  municipal 
electrical  undertaking  should  so  adjust  their  charges 
for  current  that  the  expenses  and  receipts  balanced, 
thus  preventing  the  undertaking  being  a  drain  upon 
the  rates.  It  was  unfair,  they  contended,  that  they 
should  be  compelled,  as  ratepayers,  to  contribute 
toward  making  good  any  deficiency  which  might  arise 
in  the  electrical  undertaking,  which  was,  of  course, 
a  competitor  with  them.  This  was  a  very  ingenious 
arguftient,  and  one  which  carried  considerable  weight 
in  almost  every  instance  where  it  was  put  forward, 
for  the  gas  companies  at  the  close  of  the  session 
could  point  to  one  long  series  of  victories. 

Another  outcry  against  undue  municipal  trading 
was  occasioned  by  the  action  of  a  number  of  mu- 
nicipalities in  attempting  to  undertake  "free"  electric 


Three-phase' Distributinc  Switchboard. 


ELECTRIC   COAL-MINlNG   EQUIPMENT   IN    ENGLAND. 

factor  of  retardation,  viz.,  the  royal  commission  on 
London  traffic,  which  has  already  for  one  year — and 
certainly  will  for  at  least  another  twelvemonth — pre- 
vented any  new  schemes  of  locomotion  being  promul- 
gated for  London.  It  is  remarkable  that  the  need 
for  such  an  inquiry  was  not  espied  some  years  ago. 
A  notable  activity  has  been  displayed  in  the 
application  of  electricity  to  steam  railways — a  prob- 
lem which  a  large  number  of  managers  are  still  view- 
ing with  caution  as  regards  their  suburban  traffic, 
and  entirely  put  out  of  court  in  connection  with 
their  long-distance  main  lines.  But  with  the  Mersey 
railway  actually  converted,  and  several  other  fairly 
extensive  systems  in  process  of  electrification,  suffi- 
cient data  should  soon  be  available  to  stifle  all  preju- 
dices and  reassure  all  the  skeptics.  With  but  few 
exceptions  all  our  railway  companies  have  secured 
parliamentary  pow-ers  to  apply  electricity  to  the  work- 
ing of  their  lines,  although  to  what  extent  these 
powers  will  be  employed  merely  as  a  means  to  cir- 
cumvent the  competition  threatened  by  new^  schemes, 
when  these  latter  are  being  inquired  into  by  parlia- 
mentary committees,  it  is  not  prudent  to  enlarge 
upon.  In  a  number  of  cases,  however,  practical  use 
has  been  made  of  these  statutory  powers,  and  as  a 
consequence  both  the  Northeastern  Railway  Com- 
pany and  the  Lancashire  and  Yorkshire  company  are 


tube-railway  tunnels,  and  this  question  will  prob- 
ably be  revived  later  on. 

Several  important  additions  have  been  made  to 
our  electric-tramway  equipments,  a  notable  feature 
being  the  increase  of  through  communication,  which 
has  had  the  effect  of  allowing  really  long  distances 
to  be  traveled  by  electric  tramcar.  Tlie  system  of 
the  South  Lancashire  Tramways  Company  is  the 
most  glaring  instance  of  this.  Parliamentary  powers 
have  been  granted  to  this  concern  for  the  construc- 
tion of  tramways  which  will  have  the  desirable  object 
of  bringing  into  communication  over  500  miles  of 
lines,  and  seeing  that  the  company  was  only  reg- 
istered as  recently  as  1900,  its  feat  of  being  already 
In  the  position  of  having  connected  Liverpool  with 
Bolton,  which  has  involved  the  construction  of  nearly 
50  additional  miles  of  line,  is  no  mean  one.  The 
estimated  population  which  it  will  eventually  serve 
is  put  at  5,000,000.  Two-phase  alternating  current 
Is  generated  at  one  central  power  house,  the  pres- 
sure being  7,000  volts  at  50  cycles  per  second,  which 
is  transformed  down  by  means  of  motor-generators 
giving  a  voltage  varj'ing  from  500  to  550  volts. 

Tlie  opening  of  the  London  County  Council's  con- 
duit system  (already  described  in  the  Western  Elec- 
trician) is  none  the  less  welcome,  though  so  belated, 
and  now  that  the  construction  of  the  council's  huge 
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generating  station  at  Greenwich  is  being  proceeded 
with,  as  well  as  the  conversion  of  the  track  on  the 
north  of  the  river,  the  reproach  which  has  for  so 
long  been  hurled  at  the  London  County  Council  in 
this  matter  loses  much  of  its  sting.  These  lines,  with 
a  few  short  lengths  at  Bournemouth,  comprise  the 
only  conduit  lines  in  the  United  Kingdom. 

Unlike  the  electric-lighting  industry,  electric  tram- 
ways in  the  hands  of  municipalities  in  England  have 
proved  a"  uniformly  remunerative  speculation,  and  it 
was  not  surprising  that  an  important  authority,  such 
as  Birmingham,  should  fight  strenuously  to  secure 
the  control  of  the  lines  in  that  city.  On  the  other 
hand,  the  city  of  Wolverhampton  has  created  fame 
for  itself  by,  if  anything,  actin.g  too  precipitously  in 
the  matter,  and,  apart  from  the  advantages  or  other- 
wise of  the  system  they  have  adopted,  viz.,  the  sur- 
face-contact system,  it  has  isolated  itself  entirely  from 
the  point  of  view  of  intercommunication,  for,  be  this 
technically  possible,  the  relationship  between  the  cor- 
poration and  the  owners  of  the  neighboring  trolley 
system  puts  a  stop  block  to  anything  of  this  nature  be- 
ing approached.  It  cannot  be  denied,  however,  that 
the  chief  argument  against  the  surface-contact  system 
in  Wolverhampton  is  wholely  and  solely  on  the  score 
of  greater  running  expenses — a  defect  which  the  ex- 
ploiters of  the  system  will  do  their  best  to  remedy. 
There  has  been  practically  a  complete  immunity  from 
accident.  I  believe  the  casualty  list  is  merely  one 
horse  killed. 

Several  less  important  details  deserve  notice.  An 
innovation  has  been  the  sanction  to  a  system  of  trolley  ■ 
omnibuses  in  Gloucestershire  as  an  adjunct  to  a 
scheme  of  tramways  in  the  less  populous  districts 
until  sufficient  traffic  is  available  to  justify  the  con- 
struction of  trams. 

Electrolysis  has  been  much  to  the  fore,  and  many 
a  discussion  took  place,  owing  to  the  opposition  of 
the  gas  companies,  but,  generally  speaking,  they  bene- 
fited but  little.  The  great  difficulty  is  to  prove  that 
a  corroded  gas  main  has  been  the  victim  of  opera- 
tions at  the  instance  of  an  electric  cable,  and  little 
tangible  evidence  can  be  produced.  Usually  parlia- 
mentary committees  are  composed  of  non-technical 
men,  and  the  most  ingenious  technical  arguments 
have  not  been  suffii'ient  to  give  the  gas  companies 
more  than  a  conditional  protection. 

One  purely  technical  matter  should  be  mentioned 
before  closing  this  section,  viz.,  a  system  of  auto- 
matic tram-car'  control,  designed  by  Mr.  J.  S.  Ra- 
worth,  and  put  to  practical  use  upon  the  Devonport 
tramways.  This  is  only  intended  to  act  upon  hilly 
districts,  where  the  series-parallel  system  of  control 
does  not  give  satisfaction,  and  is  extremely  ingenious, 
although  I  am  afraid  its  full  possibilities  will  not 
be  grasped  by  the  following  short  notice:  The  al- 
terations in  the  electrical  equipment  of  a  car  on  this 
system  involve  the  field  windings  being  changed  from 
series  to  shunt  with  an  auxiliary,  series  winding  in 
addition.  The  action  .of  the  power  lever  has  been 
limited  to  the  series  notches.  Interlocked  with  the 
power  lever  is  a  speed-control  lever,  and  an  auto- 
matic switch  has  been  put  into  the  emergency  circuit 
to  cut  out  resistances  when  the  line  current  fails. 
Briefly,  in  practice,  regeneration  takes  place  on  a 
descending  grade,  and,  in  addition,  the  car  is  auto- 
matically prevented  from  running  away.  It  is  said 
that  30  per  cent,  saving  in  current  is  obtained,  and 
that,  except  for  the  purpose  of  absolutely  stopping 
the  car  on  a  gradient,  mechanical  brakes  are  uneces- 
sary. 

Power-house  Equipment. 

A  gradual  evolution  is  taking  place  toward  high- 
pressure  two  and  three-phase  generation,  and  trans- 
formation down  to  continuous  current  for  distribution 
to  consumers'  terminals.  An  important  factor  in 
this  tendency  has  been  the  promotion  of  the  large 
electric  power-supply  schemes,  the  promoters  of  which 
have,  as  is  now  well  known,  successfully  argued 
before  parliamentary  committees  the  wisdom  of  deal- 
ing with  this  matter  of  electric  supply  "in  bulk." 
Alive  to  the  fact  that,  except  in  isolated  districts,  the 
days  of  the  small  generating  station  are  numbered, 
and  prominently  putting  these  views  forward,  the 
founders  of  these  power  schemes  have  engendered 
like  views  in  the  minds  of  many  municipal  engineers 
in  large  towns,  with  the  result  that  the  year  1903 
has  seen  the  inauguration  of  several  new  and  up-to- 
date  municipal  power  houses,  designed  on  these  lines, 
the  object  being  to  foster  a  motor  or  power  load.  An 
indirect  expansion  of  these  same  views  may  also  be 
traced  in  the  parliamentary  notices  for  the  coming 
session ;  quite  an  abnormal  desire  evidences  itself 
on  the  part  of  municipalities  owning  electricity  works 
to  supply' energy  outside  their  own  area. 

Probably  the  most  important  station  of  this  de- 
scription is  that  which  has  been  erected  in  Ireland 
by  the  Dublin  corporation.  Here  the  old  works  have 
been  entirely  shut  down  and  the  plant  disposed  of. 
A  new  and  large  plant  has  been  built  upon  a  break- 


water in  the  harbor,  where  three-phase  current  is 
generated  at  5,000  volts,  with  20  sub-stations  trans- 
forming down  to  200  volts.  There  are  four  gener- 
ating sets,  two  of  1,000  kilowatts  and  two  of  500 
kilowatts  capacity,  the  machines  being  of  the  Oerlikon 
type.  The  frequency  is  50  cycles  per  second.  The 
exciters  are  six-pole  and  are  driven  by  the  main 
engine  shaft  The  Exeter  corporation  has  also  built 
a  new  two-phase  plant.  The  works  of  the  Central 
Electric  Supply  Company,  which  supply  current  gen- 
erated some  miles  away,  to  a  couple  of  London  com- 
panies whose  loads  have  outgrown  their  capacity, 
were  also  opened  during  the  year.  The  generating 
pressure  is  6,000  volts  three-phase,  and  the  current, 
when  delivered  at  this  pressure  at  the  sub-stations  of 
the  two  companies  in  question,  is  directly  transformed 
by  means  of  induction  motors  coupled  to  continuous- 
current  generators  down  to  the  required  pressure 
for  the  consumers.  In  these  works,  too,  the  gener- 
ators are  of  the  Oerlikon  type,  and  there  are  two 
1,560-kilowatt  sets  and  one  780-kilowatt  set,  directly 


are  being  made  for  next  year  (1904).  Each  year,  how- 
ever, sees  a  strengthening  of  the  tendency  of  the 
smaller  towns  not  to  seek  parliamentary  powers  to 
erect  small  works,  but  to  await  a  supply  from  the 
company  and  to  do  their  own  distribution.  If,  as 
is  being  anxiously  looked  for,  the  present  legislative 
restrictions  concerning  the  erection  of  overhead  wires 
for  transmission  over  these  large  areas  are  relaxed, 
a  very  short  time  should  witness  great  activity  on 
the  part  of  the  power  companies.  The  great  expense 
of  laying  underground  mains  to  considerable  dis- 
tances, must  of  necessity  act  as  a  deterrent  to  ex- 
tensive Avorks  being  carried  out.  Reference  has  been 
made  elsewhere  to  the  power-house  equipment  which 
one  or  two  of  the  companies  have  adopted.  None 
are  yet  at  work  to  anything  like  the  full  extent  of 
their  areas. 

Telphones  and  Telegraphs. 
There  is  not  a  great  deal  to  chronicle  in  respect 
of  telephony.     A  few  municipal  exchanges  have  been 
opened,  such  as  at  Portsmouth,  Brighton  and  Swan- 
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coupled  to  Willans  engines.  The  frequency  in  this 
case  is  46  cycles  per  second.  A  type  of  water-tube 
boiler  new  to  this  country  is  also  used  in  the  works, 
viz.,  the  Climax,  the  tubes  being  of  a  horseshoe 
pattern  interlaced.  These  will  serve  as  typical  exam- 
ples of  present-day  central-station  design  in  Great 
Britain. 

Dealing  with  individual  details,  mention  may  be 
made  of  the  increasing  popularity  of  the  steam  tur- 
bine, and  of  endeavors  to  successfully  apply  high- 
speed gas  engines  to  dynamo  driving.  With  regard 
to  the  former,  success  is  already  assured.  The  Par- 
sons turbine  has  at  last  vindicated  the  excellence  of 
its  properties,  and  is  in  use  in  a  large  number  of 
places.  Although  the  particular  machines  have  not 
been  made  in  England,  there  will  be  no  other  type 
of  prime  mover  than  the  Parsons  in  the  Lots  Road 
power  house  now  under  construction  for  the  purpose 
of  supplying  all  the  railways  which  are  now  famous 
as  having  been  taken  in  hand  by  Mr.  Yerkes.  The 
advent  of  the  Curtis  turbine  from  America,  also,  has 
added  a  fillip  to  the  adoption  of  these  machines,  and 
already  two  of  the  large  power  companies  have 
adopted  them. 

Gas-engine  problems  still  attract  much  attention, 
but  practical  application  is  slow.  Even  the  Westing- 
bouse  engine,  in  public  electricity  works,  has  not 
forged  ahead  to  any  remarkable  extent. 

The  combination  of  refuse  destruction  with  elec- 
tricity works  as  a  remunerative  means  of  steam  sup- 
ply'has  been  much  criticised,  and  except  under  the 
most  favorable  conditions  does  not  induce  quite  so 
much  enthusiasm  as  it  formerly  did.  From  the  coal- 
saving  point  of  view,  experience  has  not  proved  much 
advantage,  and  there  is  the  disadvantage  of  a  very 
dirty  generating  station  to  contend  with. 
Power-supply  Schemes. 

If  the  promotion  of  "bulk"  supply  schemes,  each 
mapping  out  a  large  area,  proceeds  at  its  present  rate, 
the  whole  of  the  LTnited  Kingdom  will  before  long 
be  "claimed."  There  are  actually  in  existence  over 
12  such  undertakings  whose  square  mileage  totals  up 
into  tens  of  thousands,  and  several  new  applications 
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sea,  but  these  are  equipped  on  the  ordinary  ring- 
through  system  and  present  no  startling  features. 
Tunbridge  Wells  sold  its  undertaking  to  the  National 
company,  but  the  whole  business  reflected  little  credit 
on  the  management.  International  communication 
has  been  added  to  by  the  opening  of  the"  London- 
Brussels  telephone  line.  Probably  the  largest  use 
hitherto  made  of  the  electrophone  was  in  connection 
with  the  recent  political  speeches  of  Mr.  Chamber- 
lain at  Birmingham  and  Glasgow,  although  it  cannot 
be  truthfully  stated  that  the  journalists  who  reported 
the  speeches  in  London  by  this  means  covered  them- 
selves with  glory. 

The  year  has  been  an  exceptional  one  as  regards 
matters  telegraphic,  owing  to  the  fact  that  the  Inter- 
national Telegraphic  Conference  held  its  sittings  in 
London.  But  these  sittings  having  been  held  in 
camera,  little  of  a  technical  character  can  be  re- 
ported, and  the  official  report  already  published  gives 
all  that  is  available.  That  vexed  question  of  adequate 
and  reliable  communication  with  the  North  of  Eng- 
land and  Scotland  from  London  has  again  largely 
obtruded  itself,  and  only  a  few  days  since  a  report 
was  made  as  to  certain  important  underground  ex- 
tensions of  a  permanent  character  which  have  been 
made  and  of  a  number  of  others  of  a  temporary  na- 
ture for  the  time  being. 

Wireless  Telegraph. 

There  is  no  need  to  enlarge  upon  the  controversy 
which  ensued  owing  to  the  friction  between  Professor 
Fleming  and  Mr.  Maskelyne  in  connection  with  the 
former's  experiments  with  syntonic  wireless  teleg- 
raphy and  the  Marconi  system.  The  matter  was 
well  discussed  at  the  time  both  in  the  American  and 
English  press,  and  it  was  one  of  those  incidents  which 
savor  rather  of  personal  than  technical  interest,  in 
spite  of  the  motives  on  either  side.  The  time  has 
now  come  when  other  systems  than  Mr.  Marconi's 
are  accorded  a  measure  of  public  interest.  The 
former  company  has  not  yet  satisfactorily  explained 
why  at  the  end  of  igo2  a  great  ceremony  was  cre- 
ated concerning  a  daily  news  service  across  the 
Atlantic,  which,  however,  lasted  but  two  or  three 
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days  and  then  disappeared.  Since  tlien  others  have 
developed  their  ideas  in  no  unmistakable  manner, 
until  to-day  we  have  Di-.  Lee  de  Forest  demonstrat- 
ing liis  system  in  Great  Britain  under  identically 
similar  conditions  to  those  in  which  Mr.  Marconi 
made  his  bow  to  the  British  public,  viz.,  with  the 
co-operation  of  the  British  postofEce.  Dr.  de  Forest 
has  now  a  station  working  experimentally  across  the 
Irish  Oiannel,  and  a  company  to  exploit  his  patents 
here  has   been   registered. 

Also  of  interest  are  the  experiments  being  made 
with  the  Lodge-Muirhead  system,  for  the  exploita- 
tion of  which  a  company  also  exists.  The  efforts  of 
this  company  have  been  in  the  direction  of  tem- 
porary apparatus  for  short-distance  inland  work,  and 
during  the  military  maneuvers  this  year  consider- 
able success   was  achieved. 

The  International  Wireless  Telegraph  Conference 
resulted  in  a  greater  proportion  of  disagreement 
than  is  usual  in  such  matters  and  revealed  the  pecu- 
liar position  that  the  present  British  law  enables  a 
government  jurisdiction  over  all  wireless  telegraphic 
messages  within  the  kingdom,  but  that  the  monopoly 
does  not  apply  if  the  messages  are  sent  to  beyond  the 
three-mile  limit. 

MlSCELL.\NE0US. 

One  of  the  chief  of  a  batch  of  miscellaneous  mat- 
ters is  the  growth  in  the  application  of  electricity 
to  coal  mining.  During  the  proceedings  before  a 
government  committee  which  considered  this  question 
the  general  consensus  of  opinion  was  that  three-phase 
currents  are  the  safest  and  best  for  the  purpose. 
American  readers  may  be  interested  in  the  illustra- 
tions accompanying  this  article,  which  show  recent 
electric-mining  equipments.  Electric  driving  in 
workshops  is  now  greatly  in  vogue,  and  in  the  case 
of  large  factories  resident  electrical  engineers  are 
employed,  who  take  great  pride  in  keeping  down  the 
generating  cost  to  the  lowest  possible.  In  one  very 
large  works  the  generating  cost  has  been  kept  as 
low  as  under  one  penny  per  unit. 

Standardization  is  a  question  full  of  possibilities 
and  great  interest  is  being  manifested  in  the  doings 
of  the  Engineering  Standards  Committee,  which  has 
now  published  standard  voltages  and  frequencies.  A 
subcommittee  is  now  busily  engaged  in  getting  to- 
gether some  standards  for  electrical  machinery.  In 
a  similar  manner,  too,  mention  may  be  made  of  the 
standard  wiring  rules  and  conditions  of  contract, 
which  have  been  evolved  by  the  Institution  of  Elec- 
trical Engineers.  There  has  also  been  a  good  deal 
of  heartburning  with  regard  to  the  adoption  of  the 
metric  system,  and  the  news  that  a  bill  to  this  effect 
will  be  promoted  by  the  House  of  Lords  next  year 
will  be  received  with  mixed  feelings  generally,  as 
it  would  appear  to  be  not  too  popular. 

Among  other  matters  brief  reference  may  be  made 
lo  the  development  of  the  single-phase  motor,  one 
particular  type  of  which,  is  now  being  manufactured 
under  the  supervision  of  the  inventor.  Technical 
education  has  been  much  discussed,  and  the  scheme 
of  Lord  Rosebery's,  which  will  provide  a  universal 
home  for  students  from  all  parts  of  the  world,  is 
now  being  matured. 

Industri.sl  Conditions. 

A  good  deal  has  been  said  during  the  year  in 
different  places  as  to  the  stabilitj'  of  the  electrical 
industry  in  Great  Britain,  and  it  cannot  be  denied 
tliat  perhaps  one  or  two  firms  are  not  as  solid  as 
could  be  wished.  But  the  general  state  of  the  indus- 
try cannot  be  judged  from  this.  The  amount  of 
electrical  equipment  which  is  now  going  on  and  has 
been  going  on  all  the  year  must  put  out  of  court 
at  once  any  suggestion  that  the  industry  is  stale  or 
that  a  slump  has  set  in.  The  cause  of  one  very  large 
firm  of  manufacturers'  temporary  financial  instabil- 
ity has  been  set  down  by  the  receivers  as  being 
largely  due  lo  weak  management.  Personally  I 
should  be  inclined  to  say  that  industrially  things  are 
as  sound,  if  not  more  so,  than  they  have  ever  been  in 
the  history  of  electrical  engineering  in  Great  Britain. 
Controversies  arise  at  different  periods  owing  to 
orders  for  foreign  machinery  for  British  towns  be- 
ing given,  but  it  is  the  scarcity  of  these  orders,  com- 
paratively speaking,   that   directs   attention  to   them. 

G. 
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The  electrlc-lightins^  and  power  plants  in  the  coke 
regions  of  Westmoreland  and  Fayette  Counties,  Pa., 
and  the  Pittsburg,  McKeesport  and  Connellsville 
railway  system  have  been  merged,  and  an  application 
for  a  charter  for  the  combined  interests  will  be  made 
at  Harrisburg  this  month.  It  is  said  the  capitaliza- 
tion will  be  considerably  over  $5,000,000.  The  new 
company  will  be  known  as  the  Western  Pennsylvania 
Railways  Company,  and  will  control  the  entire  light- 
ing, powei:  and  street-railway  system  of  Westmore- 
land and  Fayette  Counties,  as  well  as  part  of  the 
trolley  system  of  Allegheny  County. 


By  Alfred 
It  is  gratifying  that  last  year's  depression  should 
have  given  way  to  a  powerful  advance  everywhere. 
This  is  best  shown  by  a  glance  at  the  reports  of  the 
great  German  electrical  firms,  which  are  far  from 
showing  any  trace  of  the  pessimistic  tone  of  last 
year.  As  far  as  Germany  is  concerned  this  is  evi- 
dently due  in  the  first  place  to  the  consolidation  of 
the  leading  firms  which  has  taken  place.  The  amal- 
gamation of  the  Allgemeine  Elektricitats  Gesell- 
schaft  with  the  Union  Elektricitats  Gesellschaft  has 
been    followed    up    by    a    combination    between    the 


FIG.    I.       METHOD    OF    SUSPENDING    TROLLEY    WIRE    ON 
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Siemens  &  Halske  and  Schuckert  companies.  This 
"combine"  is,  however,  only  a  partial  one,  as  some 
branches  are  continued  by  the  Siemens  Company 
under  the  old  firm,  while  the  remaining  ones  have  been 
united  with  the  corresponding  branches  of  the 
Schuckert  Company  under  the  name  of  Siemens- 
Schuckert  Werke.  Some  of  the  foreign  branch 
firms  of  both  concerns  are  independent,  but  an 
amalgamation  between  the  Austrian  Schuckert  and 
Siemens  &  Halske  companies  has  just  been  ar- 
ranged. On  the  other  hand,  it  is  anticipated  that 
the  amalgamation  between  the  Allgemeine  and 
LTnion  companies  will  soon  become  a  complete  fu- 
sion. 
The  real  competition  in  the  field  of  electric  light- 
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the  same  as  last  year.  The  Elektrische  Licht  und 
Kraftanlagengesellschaft  records  five  per  cent,  as 
compared  with  three  per  cent,  for  last  year ;  the  Ber- 
lin Electricity  Works  nine  per  cent,  as  against  7% 
per  cent,  last  year.  In  view  of  these  favorable 
figures  the  deficit  of  2.500,000  marks  shown  by  the 
balance  sheet  of  the  Union  Company  is  quite  sur- 
prising, though,  as  pointed  out  in  the  report,  this 
may  be  accounted  for  by  the  peculiar  character  of 
the  railway  business,  as  the  settling  of  accounts  and 
realizing  of  profits  in  this  line  is  mainly  limited  to 
the  fall  and  winter,  whereas  this  year's  report,  owing 
to  the  recent  amalgamation  with  the  Allgemeine 
Company,  was  confined  to  the  first  half  of  the  year. 
The  Aktiengesellschaft  fur  Elektricitatsanlagen, 
Cologne,  formerly  connected  with  the  Helios  Com- 
pany, has  quite  a  satisfactory  record,  as  the  prefer- 
ence shares  are  granted  a  dividend  of  six  per  cent. 

While  nearly  all  the  continental  countries  show 
unmistakable  advance,  I  wish  to  point  to  the  ever- 
increasing  importance  of  some  countries  which  some 
years  ago  were  nearly  negligible  factors.  It  is  safe  to 
say,  for  instance,  that  nowhere  on  the  European  conti- 
nent has  electric  lighting  been  so  universally  adopted 
as  in  Spain,  where  electric  lamps  have  found  their  way 
even  to  the  houses  of  the  very  poorest,  owing  on 
the  one  hand  to  the  almost  unlimited  waterpower  of 
the  country  and  on  the  other  hand  to  the  prohibitory 
cost  of  gas.  While  by  far  the  greater  number  of 
lighting  and  power  plants  and  electric  railways  re- 
cently built  in  Spain  are  due  to  the  enterprise  of 
foreign  firms,  there  are  of  late  years  unmistakable 
signs  of  the  development  of  a  national  electrical 
industry  in  Spain,  and  many  interesting  inventions 
by  Spanish  engineers  have  lately  been  made  public. 

In  the  northern  countries  there  is  also  a  decided 
advance  in  the  dcYcIopment  of  electricity.  Whereas 
both  in  Sweden  and  in  Norway  this  advance  is 
favored  by  the  wealth  in  hydraulic  power,  Denmark 
seems  lately  to  have  made  up  for  the  inferiority  due 
to  her  less  favored  situation.  The  problem  of  the 
operation  of  electricity  works  bv  windpower  seems, 
for  instance,  to  have  been  solved  in  a  satisfactory 
way  by  Professor  La  Cour's  work,  of  which  men- 
tion will  be  made  later  on.  Telephony,  as  is  known, 
has  nowhere  in  the  world  obtained  such  popularity 
and  universal  diffusion  as  in  the  Scandinavian  coun- 
tries. 

Electric  Traction. 

Efforts  to  use  a  single-phase  alternating  current  in 
the  place  of  polyphase  current  in  operating  electric 
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ing  has  partly  been  eliminated  by  the  incandescent- 
lamp  trust  (gluhlampenkartell)  concluded  some 
weeks  ago  between  the  leading  continental  firms 
concerned  in  the  form  of  a  limited  liability  company 
intended  to  regulate  the  prices  which  for  years  have 
been  falling  so  as  to  ensure  the  necessary  benefit  to 
manufacturers  through  a  fair  charge  to  the  consumer. 
The  necessary-  increase  in  the  price  will  be  attended 
by  an  improvement  of  the  quality  of  the  goods. 

As  regards  the  reports  of  the  leading  electrical 
manufacturers,  those  of  the  Siemens  &  Halske  Com- 
pany state  a  dividend  of  four  per  cent,  as  last  year, 
whereas  the  Allgemeine  gives  eight    per    cent.,  likewise 


railways  are  under  way,  and  the  Union  Company  of 
Berlin  has  for  some  months  past  performed  regular 
trial  runs  on  the  Niederschonweide-Johannisthal- 
Spindlersfelde  line,  using  a  motor  constructed  by 
the  company  according  to  Winter  and  Echberg's 
data,  designed  for  a  pressure  of  6,000  volts  for  25 
periods.  The  motor  car,  including  the  whole  of  its 
equipment,  weighs  22  tons,  the  electric  equipment 
being  represented  by  six  tons.  It  is  fitted  with  two 
125-horsepower  motors,  mounted  on  the  same  truck, 
one  exciting  system,  and  at  each  end  one  switching 
roller.  The  current  is  collected  by  two  short  arms, 
automatic-safety    devices    and    fuses    affording    pro- 
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tection  against  excessively  high  currents.  There  is 
in  addition  a  small  transformer  in  the  car  supplying 
the  current  for  the  pneumatic  pumps  as  well  as  the 
steering  and  lighting  currents.  There  are  no  shunt 
resistances.  The  motors  are  permanently  connected 
in  series,  ajid  though  their  efRciency  at  full  speed  is, 
as  a  matter  of  course,  somewhat  less  than  the  effi- 
ciency of  direct-current  motors,  the  advantage  of  the 
latter  is  compensated  by  their  great  energy  con- 
sumption in  starting. 

The  overhead  wire  of  the  line  conveys  the  electric 
energy  at  a  tension  of  6,000  volts,  the  track  rails 
serving  as  return.  Instead  of  transverse  span  wires, 
the  working  overhead  wire  is  suspended  by  longi- 
tudinal wires   in  the  form   of  nearh'  loose  catenary 
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suburban  railway,  which  has  lately  been  converted. 
This  line  has  a  working  length  of  9.05  kilometers. 
A  power  station  located  at  a  distance  of  about  500 
meters  from  Papestrasse  station,  in  the  immediate 
neighborhood  of  the  Ringhahn,  will,  by  means  of 
a  i,6co-kilowatt  machine,  aided  by  the  remaining 
tramway  dynamos  and  by  a  buffer  battery,  furnish 
the  working  current  for  the  whole  of  this  line. 
This  suburban  railway  is  operated  with  550  volts 
direct,  conveyed  by  means  of  three  cables  to  a  switch- 
board house  located  in  the  neighborhood  of  the 
working  station.  Four  cables  will  thence  lead  to  the 
two  current  rails,  two  to  each  of  them ;  these  current 
rails  are  insulated  as  third-rail  along  the  two  tracks, 
yielding  the  current  to  the    125   horsepower  motors 


SIEMENS   A    HALSKE   HIGH-SPEED   CAR. 


curves.  (See  Fig.  i.)  From  these  longitudinal 
wires  thin  vertical  wires  are  suspended  at  distances 
apart  of  about  three  meters,  supporting  the  working 
wire.  Part  of  the  track  is  fitted  with  one  contact 
wire,  as  shown  in  the  picture,  wliile  the  remainder 
has  two  such  wires.  Experiment  will  show  which 
is  the  better  design.  This  arrangement  of  the  work- 
ing wire,  where  the  latter  has  nearly  no  tension. 
will  materially  diminish  the  danger  of  a  fracture  of 
the  wire,  and  as  the  ends  of  a-  broken  wire  would 
be  beyond  the  reach  of  the  railway  personnel,  the 
consequences  of  a  fracture  are  at  the  same  time 
notably   diminished. 

Whereas  with  other  types  of  single-phase  motors, 
the  electric  energy  has  to  be  reduced  to  a  low  ten- 
sion, the  motor  designed  by  the  Union  Company 
absorbed  directly  any  desired  tension,  only  a  small 
portion,  viz.,  about  the  sixth  part  of  the  energy, 
having  to  be  reduced  to  low  tension.  These  advan- 
tages will  result  in  reduction  of  weight  and  an  im- 
provement in  the  efficiency,  the  first  point  being 
specially  important  in  connection  with  narrow- 
gauge  railway.  As  the  narrow-gauge  railway  motor 
of  the  Union  type  is  designed  for  about  40  cycles,  no 
difficulties  will  be  met  with  in  lighting  the  carriages. 
The  greatest  advantage,  however,  is  the  fact  that 
alternate  current,  according  to  the  Union  system, 
may  be  supplied  direct  from  the  same  machines  de- 
signed for  supply  of  light  and  power,  special  plants 
and  even  machines,  being  thus  unnecessary  in  the 
case  of  narrow-gauge  railway  for  light  traffic 

From  these  trial  runs  great  consequences  may 
be  anticipated  for  the  electric  industry  at  large. 
In  fact,  in  many  cases  where  present  systems  do  not 
indicate  enough  greater  economy  to  justify  ''elec- 
trification," the  Union  system  is  likely  to  be  used 
advantageously  on  account  of  the  absence  of  sub- 
stations that  have  to  be  superintended,  the  decreased 
cost  of  the  equipment  of  the  line,  as  well  as  of  the 
favorable  efficiency  of  the  power  transmission.  The 
scheme  will  be  especially  advantageous  in  connec- 
tion with  mountain  railways,  including  long-tunnel 
sections,  metropolitan  and  suburban,  as  well  as  nar- 
row-gauge railways. 

"The  Anhalt  suburban  railway,  "electrified"  by  the 
Union  Company,  which  was  the  first  electric  stand- 
ard-gauge railway  in  Germany,  has  since  July  been 
in  full  working  order  and  given  satisfaction.  The 
same  is  true  of  the  Berlin-Gross  Lichterfelde   (Ost) 


of  tlie  cars,  whence  it  is  led  back  through  the  run- 
ning rails. 

Railless  traction,  or  the  "trackless  trolley,"  has 
lately  been  widely  adopted,  especiallv  in  Germany, 
the  most  important  railless  transporting  plant  being 
the  one  installed  three  months  ago  in  Grevenbriick, 
Westphalia,  for  conveying  daily  up  to  200  tons  of 
stone  over  a  distance  of  about  one  mile.  In  addi- 
tion to  similar  lines  intended  for  the  carriage  of 
goods,  numerous  trackless  omnibus  lines  have  been 
started. 

In  Sweden  they  are  considering  the  problem  of 
electrifying  the  whole  of  the  State  railway  system 
in  order  to  render  the  country  independent  of  for- 
eign coal.  Owing  to  the  inexhaustible  amounts  of 
waterpower  and  peat  which  the  country  possesses  a 
solution  of  this  problem  should  be  easier  than  any- 
where else. 

.^mong  standard  railways  lately  electrified  I  may 
call  attention  to  the  Saint  Georges  de  Commiers-la- 
Mure  line,  31  kilometers  in  length,  which  so  far  had 
a  rather  dense  steam-locomotive  traffic.  As  the  maxi- 
mum output  could  not  be  increased  on  account  of  the 
numerous  curves  and  steep  gradients  it  was  decided 
on  electrifying  the  principal  section  of  this  line. 
The  Compagnie  de  Tlndustrie  Electrique  et  JVTe- 
canique,  Geneva,  designed  an  electric  locomotive 
(Fig.  2)  capable  of  hauling  100  tons  at  a  speed  of 
24  kilometers  an  hour.  The  locomotive,  13  meters 
in  length,  has  a  weight  of  50  tons,  the  cab  being  7.8 
meters  in  length,  2.4  in  breadth  and  Z-7  in  height 
There  are  low  and  extensive  slopings  on  both  sides 
of  the  cab,  imparting  to  the  locomotive  the  charac- 
teristic aspect  of  American  high-speed  locomotives. 
The  electric  energy  is  conveyed  at  a  potential  of 
2,400  volts  in  a  three-conductor  system,  the  rails 
being  tlie  third  conductor.  The  locomotive  has 
four  motors  of  125  horsepower  each,  being  connected 
in  series  at  a  potential  of  600  volts  each.  The  sec- 
ond and  third  motors  are  coimected  to  the  neutral 
conductor  so  as  to  reduce  the  pressure  to  1,200  volts, 
using  185  amperes  with  400  revolutions  per  minute. 
The  locomotive  is  remarkable  for  its  strength,  with 
rather  small  dimensions.  On  both  sides  of  the  cab 
there  are  controllers  capable  of  working  synchron- 
ously and  effecting  the  forward  and  backward  run 
through  mechanical  coupling.  There  are  special  de- 
vices for  producing  interruptions  of  the  current  at 
any   desired  moment.     The  locomotive  is   provided 
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with  two  brakes  acting  either  on  the  axles  of  the 
whole  train  or  of  the  locomotive  alone.  Experi- 
mental runs  so  far  made  are  said  to  have  given  sat- 
isfactory results. 

Marienfelde-Zossen  High-speed  Trials. 

These  experiments  are  another  instance  of  the 
extensive  co-operation  between  the  leading  firms.  As 
the  Western  Electrician  has  kept  its  leaders  abreast 
of  the  trials  I  need  not  go  into  details  here.  The 
small  view  of  the  Allgemeine  car  given  in  the  issue 
of  December  5th  was  taken  immediately  after  the 
record  run  on  October  28th,  when  a  maximum 
speed  of  210.2  kilometers  was  reached.  As  about  the 
same  speed  had  been  attained  by  the  Siemens  car 
five  days  before,  both  cars  have  proved  about  equal 
in  strength,  and  the  respective  qualities  of  either  of 
them  will  have  to  be  ascertained  by  the  further 
course  of  the  trials.  (Fig.  3  shows  the  Siemens 
high-speed  car.) 

In  addition  to  the  rebuilding  of  the  track,  the 
roa-dbed  of  which  (shown  in  Fig.  4)  gave  most 
satisfactory  results,  the  mechanical  part  of  the  high- 
speed cars  had  also  been  somewhat  modified  before 
this  year's  experiments  were  begun.  As  former  trials 
had  shown  the  wheel-base  to  be  too  small,  any 
irregularity  of  the  track  resulting  in  shocks  to  the 
cars,  this  distance  was  increased  from  3.8  to  five 
meters.  The  two  cars  are  little  different  as  to  their 
exterior  form,  one  being  one  meter  longer  and  some- 
what narrower  than  the  other.  The  small  differences 
are,  however,  likely  to  give  interesting  results  as  to 
the  influence  of  the  form  of  the  carriage  on  the  air 
resistance  of  the  rapidly  moving  car.  this  resistance 
increasing  most  rapidly  for  augmenting  speeds,  and 
finally  consuming  by  far  the  greater  part  of  the 
energy. 

As  regards  electric  equipment,  there  are  more  es- 
sential differences,  the  four  motors  driving  the  Sie- 
mens car  being  mounted  rigidly  on  the  axles, 
whereas  in  the  Allgemeine  cai-  they  are  placed  on 
springs  in  a  frame  fixed  on  the  axle  box.  The 
resistances  necessary  in  starting  are  in  the  Siemens 
&  Halske  car  made  of  metal,  being  operated  through 
a  controlling  roller  driven  by  compressed  air.  (Fig. 
5  shows  interior  of  motorman's  cab  in  Siemens 
car.)  With  the  Allgemeine  car  on  the  other  hand, 
starting  is  obtained  through  a  novel  form  of  liquid 
resistances,  allowing  of  the  output  being  accurately 
regulated  and  an  excessive  heating  of  the  resistance 
made  impossible.  The  control  of  this  apparatus  is 
effected  from  the  motorman's  cab  through  a  simple 
mechanical  gearing. 

After  the  record  run  the  trials  were  continued 
for  some  weeks  with  the  same   satisfactory  results. 


FIG.    4.       ROAD-BED    OF    MARIENFELDE-ZOSSEN    HIGH-SPEED 
RAILWAY. 

the  safety  of  working  of  the  current  collectors  being 
particularly  remarkable.  Though  both  the  track  and 
the  cars  are  likely  to  stand  easily  speeds  as  high  as 
230  or  240  kilometers  an  hour,  the  figures  obtained 
have  not  been  exceeded  this  year,  as  the  necessarj- 
authorization  had  not  been  secured,  and  as,  on 
the  other  hand,  the  main  object  of  the  trial,  so  far 
from  consisting  in  record  breaking,  was  the  ascer- 
taining of  the  working  condition  of  high-speed  elec- 
tric railways  at  speeds  between  150  and  200  kilo- 
meters. 

The  official  report  of  this  j'ear's  trials  will  no 
doubt  contain  many  interesting  data  on  this  line. 
Meanwhile  there  seems  to  be  one  practical -immediate 
result.  As  existing  tracks  have  proved  able  to 
stand  much  higher  speeds  than  those  mostly  used, 
the    German    railway    authorities    have    decided    on 
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performing  in  a  few  weeks  hence  a  series  of  trials 
with  steam  locomotives  on  the  same  Zossen-Mari- 
enfelde  line  so  as  to  ascertain  the  practical  limits 
of  the  possibilities  afforded  by  steam  locomotives. 
The  results  of  these  trials  are  likely  to  be  interest- 
ing also  from  the  point  of  view  of  a  comparison  be- 
tween the  performances  of  steam  and  electric  loco- 
motives. 

Train  Lighting. 

German  railway  authorities  have  long  been  op- 
posed to  adopting  electric  lighting  for  their  trains, 
and  it  is  gratifying  that  at  last  a  step  has  been  taken 
with  a  view  to  replacing  the  existing  inadequate 
gas-lighting  scheme  by  a  more  modern  system.  The 
"D"  trains  between  Berlin  and  Hamburg  have  for 
some  time  been  equipped  with  an  electric-lighting 
plant  installed  by  the  Akkumulatorenfabrik  Berlin- 
Hagen,  according  to  the  designs  of  the  Prussian  min- 
ister of  railways.  The  current  is  generated  by  a 
dynamo  located  on  the  locomotive  boiler  and  driven 
by  a  20-horsepower  De  Laval  steam  turbine,  the 
shaft  of  the  turbine  making  20,000,  the  dynamo 
2,000  revolutions  per  minute.  A  storage  battery  is 
placed  underneath  each  carriage,  all  the  batteries 
being  connected  in  parallel  to  the  dynamo.  Each 
compartment  contains,  in  addition  to  the  ceiling 
lamps,  reading  lamps  capable  of  being  switched  on 
or  off  by  the  passengers  themselves.  In  order  to 
charge  the  accumulators  the  voltage  of  the  dynamo 
is  temporarily  increased,  an  iron-wire  resistance, 
surrounded  by  a  glass  bulb  containing  hydrogen, 
being  connected  to  the  terminals  of  each  lamp  so  as 
to  prevent  any  fluctuation  of  the  light.  The  iron 
wire  is  brought  by  the  current  of  the  lamp  nearly 
to  a  red  heat,  when  the  slightest  increase  in  the 
intensity  of  the  current  will  suffice  to  augment  the 
resistance  of  the  wire  to  such  an  extent  that  vari- 
able tensions  will  not  produce  any  appreciable  fluc- 
tuation  in   the  luminous   intensity. 

Neenst,  Osmium  and  Other  Lamps. 

Nernst  lamps  have  been  considerably  improved  in 
the  course  of  this  year  both  as  regards  durability 
and  life  of  the  burners,  giving  especially  favorable 
results  for  higher  tensions,  such  as  nearly  in  uni- 
versal use  with  modern  plants.  A  new  250-candle 
type  and  a  type  intended  to  serve  as  standard-candle, 
as  well  as  projction  lamps  have  been  turned  out. 
About  2,oco,ooo  complete  lamps  and  burners  have 
so  far  been  distributed,  and  there  is  an  increasing 
demand. 

Osmium  lamps,  invented  by  Dr.  Auer,  have  not 
been  brought  out  before  this  year,  though  the  work 
of  the  inventor  had  been  begun  about  a  year  before. 
This  lamp  shows  the  advantage  of  a  very  high  sav- 
ing in  current,  consuming  only  1.5  watts  per  candle 
instead  of  from  three  to  3%  watts.  This  advantage 
will  be  particularly  important  in  great  cities,  where 
electric  energy  is  expensive,  in  spite  of  the  high  cost 
of  the  filament  and  its  fragility.  This  filament,  as  is 
known,  is  composed  of  rare  earths  and  is  expensive 
to  manufacture.  Another  drawback  is  the  fact  that 
the  lamp  is  designed  only  for  low  tensions — less  than 
55  volts;  finally,  this  lamp  cannot  be  fixed  in  any 
desired  position,  but  has  to  be  mounted  vertically. 
According  to  Professor  Wedding's  recent  researches, 
the  absolute  life  of  the  lamp  is  much  superior  to 
1,000  hours,  figures  upward  of  3,320  being  very  fre- 
quent. The  slower  decrease  in  intensity  of  the 
osmium  lamp  as  compared  with  carbon-filament 
lamps,  the  walls  of  which  are  soon  darkened,  em- 
bodies an  additional  advantage.  An  apparatus  in- 
tended to  facilitate  the  introduction  of  osmium 
lamps  has  recently  been  turned  out  by  the  Auer 
Company.  This  so-called  "deviser"  [divider?]  is 
a  simple  tension-dividing  apparatus  intended  to  be 
used  wherever  the  lamps  are  to  burn  independently, 
being  fed  from  an  alternating-current  system.  The 
"deviser"  is  a  transformer  having  one  single  coil 
divided  into  three  sections. 

The  Berlin  Elektrodon  Bogenlicht  Gesellschaft  has 
recently  improved  the  existing  processes  for  obtain- 
ing bodies  conductive  at  ordinary  temperatures  and 
consisting  of  a  mixture  of  about  equal  parts  of  the 
metal  oxides  of  the  earth  alkali  group  as  well  as  of 
oxides,  salts  or  sulphides  of  the  iron  group.  The 
conductors  as  obtained  in  the  usual  way  are  im- 
parted a  higher  resistibility  against  high  temperatures 
by  adding  oxides,  salts  or  sulphides  of  the  metals  of 
the  platinum  group  or  of  the  metals  themselves. 

Regenerating  incandescent  lamps,  where  small 
amounts  of  solids  or  liquid-carbon  compounds  are 
enclosed  in  the  bulb,  being  either  volatile  in  the  hot 
state  or  being  decomposed  into  carbonous  gases  or 
vapors,  have  been  known  for  some  time.  Scharff  & 
Co.  of  Vienna,  according  to  an  invention  by  Dr. 
F.  Blau,  uses  compounds  boiling  under  normal 
pressures  not  below  300°,  and  possessing  accordingly 
a  low-vapor  tension,  for  the  purpose  of  precipitating 
carbon  on  the  filament  and  repairing  any  losses 
which  have   taken  place,   the    development  of  gases 


becoming  more    and    more    rapid    as    the    lamp    be- 
comes wanner. 

Telephony  and  Telegraphy. 

In  the  field  of  telephony  I  wish  to  draw  attention 
to  the  scheme  invented  by  two  Italians,  Mr.  Turcchi 
and  Professor  Brune,  with  a  view  of  employing 
existing  telegraph  lines  for  telephonic  purposes.  By 
an  apparatus  termed  the  "separator"  the  inductive 
effects  of  telegraph  currents  on  telephonic  currents 
are  eliminated  so  as  to  allow  of  a  simultaneous  tele- 
phoning and  telegraphing  through  the  same  wire. 
This  system  has  been  extensively  tested  by  the 
Italian  government,  and  is  stated  to  have  given  full 
satisfaction. 

The  system  of  telephonic  intercommunication  be- 
tween running  railway  trains,  as  invented  by  Ba- 
santa  and  Coutant,  and  repeatedly  tested  in  the  course 
of  this  year  on  the  French  railway  lines,  is  based 
on  the  following  principle:  Each  track  is  divided 
into  sections  of  a  given  length,  so  that  in  normal 
service  there  cannot  be  any  more  than  one  train 
on  each  section.  As  soon  as  two  trains  are  follow- 
ing up  each  other  at  distances  smaller  than  the 
length  of  a  section,  there  will  be  a  moment  when 
both  trains  are  on  the  same  section  and  electric 
bells  are  automatically  rung,  advising  the  conductors 
of  both  trains,  and,  if  necessary,  the  officials  of  the 
nearest  station.     Electric  communication  being  once 
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established,  the  trains  may  communicate  telephonic- 
ally  with  one  another  and  with  the  station. 

Wireless  telephony,  according  to  E.  Ruhmer's 
method,  has  been  further  developed  in  the  course 
of  the  year.  This  method,  as  is  well  known,  is  based 
on  the  photo-electric  properties  of  selenium,  on  one 
hand,  and  the  phenomenon  called  the  "speaking  arc" 
on  the  other.  Tlie  microphonic  current  at  the  send- 
ing, station  will  result  in  luminous  fluctuations  being 
produced  in  an  arc  lamp  installed  in  the  focus  of  a 
parabolic  mirror.  This  flickering  of-  the  lamp,  cor- 
responding with  the  sounds  spoken  into  the  micro- 
phone, is  reflected  by  the  mirror  onto  a  similar 
parabolic  mirror  installed  at  the  receiving  station  and 
containing  in  its  focus  a  selenium  cell,  transforming 
the  luminous  fluctuations  into  fluctuations  of  current, 
which  in  a  telephone  are  converted  again  into  sound 
waves,  analogous  to  those  striking  the  microphone  at 
the  sending  station.  This  system,  after  having  been 
tried  on  the  Wannsee  Lake,  has  been  put  to  trials 
over  distances  up  to  15  kilometers  and  more  this 
year  in  Kiel  harbor.  The  satisfactory  results  ob- 
tained there  will,  it  is  rumored,  induce  the  army 
and  navy  of  several  countries  to  adopt  the  system 
officially. 

Meanwhile,  the  Siemens-Schuckert  Werke  has 
undertaken  the  manufacture  of  the  Ruhmer  appa- 
ratus on  a  commercial  scale  and  has  just  brought 
out  an  application  of  the  same  system  to  wireless 
telegraphy.  Like  the  telephone  system  above  de- 
scribed, this  telegraph  system  is  an  optical  one.  Dif- 
fering from  existing  optical  telegraph  systems,  where 
the  flashes  corresponding  with  Morse  signals  are 
liable  to  be  intercepted  by  a  third,  this  scheme  is 
free  from  this  danger,  as  the  luminous  flashes  follow 
up  each  other  so  rapidly  that  the  eye  is  incapable 
of  distinguishing  them. 

In  the  field  of  wireless  telegraphy,  the  Berlin  pre- 
liminary conference,  fully  reported  in  the  Western 
Electrician,  should  be  mentioned,  being  the  first  step 


toward  an  international  regulation  of  wireless-tele- 
graph service.  A  novel  wave  detector,  which  was 
first  exhibited  in  connection  with  this  conference, 
being  based  on  the  sensitiveness  of  so-called  polariza- 
tion cells  with  respect  to  electric  waves,  has  recently 
been  brought  out  by  Mr.  Schloemilch. 

A  novel  rapid  type-printing  telegraph  has  just  been 
designed  by  the  Siemens  &  Halske  Company.  The 
apparatus  is  analogous  to  the  so-called  automatical 
telegraphs  where  an  apparatus  similar  to  a  t3'pe- 
writer  pierces  for  each  letter  to  be  telegraphed  cer- 
tain holes  in  a  continuous  paper  ribbon.  The  latter, 
on  being  drawn  along  through  the  rotating  tele- 
graphic sender  will  throw  automatically  correspond- 
ing currents  into  the  line.  As  the  Siemens  appa- 
ratus is  capable  of  telegraphing  2,000  letters  per  min- 
ute, the  telegrams  transmitted  by  quite  a  number 
of  officials  will  be  sent  on  the  same  wire.  Two 
holes  are  pierced  for  each  letter,  the  letter  itself 
being  printed  immediately  above  in  plain  printing 
characters.  The  perforating  may  even  be  effected 
by  the  public  itself.  A  disk  where  the  various  let- 
ters are  cut  out  as  in  a  pattern,  rotates  at  a  speed 
of  2,000  revolutions  per  minute  between  a  spark  gap 
and  a  continuous  ribbon  of  photographic  paper. 
Whenever  a  spark  passes  in  the  gap,  a  silhouette 
of  the  letter  happening  to  be  in  front  of  the  gap 
will  be  projected  on  the  paper  ribbon,  which,  on 
running  through  sponges  impregnated  with  develop- 
ing and  fixing  liquids,  will  complete  the  photographic 
process. 

Power  Transmission. 

An  interesting  power  transmission  has  been  effected 
between  St.  Maurice  and  Lausanne,  Switzerland. 
High-tension  direct  currents  are  employed  in  this  case. 
This  system  allows  of  a  greater  simplicity  of  the 
plant  without  diminishing  its  eificacv,  the  total 
losses  being  no  more  than  six  per  cent  [Details 
of  this  plant  were  given  in  Mr.  De  Courcy's  article 
in  the  Western  Electrician  of  December  26th.] 

Another  remarkable  plant  is  building  in  Central 
Italy.  The  power  station  in  this  case  is  intended 
to  supply  the  current  operating  the  Castelraimondo- 
Camerino  and  secondary  railway,  on  one  hand,  and 
the  electric  energy  for  lighting  and  power  purposes 
to  Camerino  city  on  the  other.  The  Potenza  River 
yields  the  necessary  power,  about  600  horsepower, 
with  a  head  of  17  meters.  Three  reaction  turbines 
with  horizontal  axles  for  200  horsepower  each  are 
installed  at  present,  three  alternating-current  gen- 
erators of  the  same  output  being  direct-coupled  to 
them  and  giving  a  pressure  of  5,000  volts.  Two 
separated  high-tension  lines  will  lead  to  the  railway 
sub-station  on  one  hand,  and  to  the  three  sub-stations 
for  lighting  purposes  on  the  other.  The  railway  sub- 
station is  fitted  with  transformers  and  rotary  con- 
verters, converting  the  alternating  current  into  di- 
rect current  at  600  volts.  The  rotary  converters 
are  excited  by  special  exciting  systems,  consisting 
of  an  asynchronous  motor,  coupled  to  direct-current 
dynamo.  The  track  is  about  12  kilometers  in  length, 
showing  steep  gradients  and  sharp  curves.  The  av- 
erage gradient  is  from  six  to  seven  per  cent.,  whereas 
g.6  per  cent,  is  the  mean  figure  for  part  of  the  tracli. 
The  motor  cars  derive  the  electric  current  through 
two  current-collector  bows  from  the  overhead  line, 
the  rails  serving  as  return.  For  lighting  purposes, 
the  high  tension  is  reduced  from  5,000  volts  to  130 
volts,  the  system  being  designed  for  2,500  incandes- 
cent lamps.  This  plant  is  being  constructed  by  the 
Milan  Societa  Italiana  Lahmeyer. 

Generating  Electricity  by  Windpower. 

The  problem  of  using  wind  power  in  connection 
with  electricity  works  has  often  been  investigated, 
the  principal  drawback  being  the  variable  strength 
of  the  wind,  resulting  in  corresponding  variations  in 
the  speed  of  the  dynamo.  This  difiiculty,  however, 
it  appears,  has  recently  been  solved  by  Professor 
la  Cour,  who,  on  behalf  of  the  Danish  government, 
has  for  some  years  past  been  engaged  in  studying 
the  question.  In  order  to  impart  to  the  motors  an 
approximately  continuous  speed  independently  of  the 
strength  of  the  wind,  Professor  la  Cour  uses  an 
intermediate  shaft  placed  in  connection  with  a  bal- 
ance. The  belt  from  the  mill  is  led  vertically  on 
the  disk  of  this  shaft,  its  pressure  on  the  latter  being 
regulated  by  the  balance  bearing  convenient  counter- 
weights. This  arrangement  results  in  the  belt  slid- 
ing on  the  disk  as  soon  as  the  load  exceeds  a  given 
maximum.  A  plant  of  this  kind,  feeding  about  450 
incandescent  lamps,  has  for  nearly  a  year  been  in 
operation  at  Askov,  Denmark,  petroleum  motors 
serving  as  a  reserve  in  cases  of  several  days'  calm 
weather. 

A  solution  of  the  problem  at  issue  will  doubtless 
lead  toward  rendering  electricity  accessible  at  rela- 
tively low  cost,  even  in  small  communities,  and 
more  especially  in  rural  districts. 
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BUSINESS  OF  THE  YEAR  1903  IN  REVIEW. 


The  subjoined  letters  from  representative  men 
engaged  in  various  electrical  or  closely  allied  indus- 
tries speak  for  themselves.  They  review  the  his- 
tory o£  the  year  just  closed  from  a  business  point 
of  view,  from  various  localities  and  in  diversified 
aspects.  They  show  that  while  the  high-pressure 
demand  subsided  during  the  latter  part  of  the  year, 
the  condition  of  trade,  generally  speaking,  seems  to 
be  a  healthy  one,  with  indications  pointing  to  fair 
and  steady,  but  not  record-breaking,  business  in  the 
presidential  year  now  entered  upon. 

Automobiles. 
Electric     Vehicle    Company,     Hartford,     Conn. 

CM.  J.  Budlong,  president) :  We  have  noted  a  remarkable 
increase  of  popular  interest  in  the  product  of  both  the 
electric  and  gasoline  departments  of  our  factory  during  the 
year  1903.  Gasoline  cars  have  come  to  stay,  and  will  be 
successfully  manufactured  in  increasing  quantities  in  the 
future.  These  vehicles  fill  a  very  important  place  in  auto- 
mobiling,  and  at  present  there  is  nothing  in  sight  which  bids 
fair  to  interfere  with  them  in  their  field.  It  is  evident, 
however,  that  the  electric  is  the  most  practical  automobile 
for  many  pleasure  drivers;  that  it  is  the  best  for  city  run- 
about use,  for  town  carriage  service,  for  the  ordinary  re- 
quirements of  physicians,  and  for  commercial  vehicles.  The 
outlook  for  large  sales  of  our  electric  vehicles  for  1904 
could    hardly    be    more    promising. 

Construction  and  Supplies. 
Arnold     Electric     Power     Station     Company, 

Chicago  (George  A.  Damon,  managing  engineer) :  The 
closeof  the  year  1903  has  been  marked  by  a  general  de- 
pression along  all  lines  of  construction  and  a  widespread 
tendency  towards  retrenchment  in  the  development  of  in- 
dustrial properties.  As  compared  with  the  unparalleled 
activity  of  the  past  few  years,  tlie  present  appears  to  be 
nothing  little  short  of  a  "slump."  It  cannot  be  inferred, 
however,  that  the  present  condition  is  financially  unsound. 
Investors  are  becoming  more  conservative  and  are  insisting 
on  higher  efficiency  along  all  lines.  This  tendency  affects 
the  development  of  interurban  propositions  in  two  important 
points.  At  present  many  proposed  lines  will  not  warrant 
the  investment  necessary  under  the  present  system,  and  their 
construction  will  in  many  cases  be  held  for  the  perfecting 
of  the  single-phase  system.  And,  second,  the  high  efficiency 
of  the  turbine  generator  will  not  allow  of  the  design  of 
stations  without  considering  its  use  and  will  call  for  the  re- 
design of  many  stations  in  which  reciprocating  engines  are 
now  installed.  At  present  the  delivery  on  turbines  is  very 
slow,  and  this,  together  with  the  delay  in  putting  the  single- 
phase  motor  on  the  market  will  delay  the  construction  of  many 
roads  for  which  the  engineering  is  now  in  the  preliminary 
stages.  Considerable  activity  is  anticipated  the  coming  year 
in  hydro-electric  installations.  The  recent  developments  in 
direct-connected  turbines  working  under  low  heads  make 
such  propositions  more  attractive.  While  many  large 
industrial  plants  are  delaying  in  the  matter  of  increased 
or  improved  power  equipment,  the  amount  of  work  of  this 
nature  being  done  at  present,  as  well  as  the  inquiries,  promise 
well  for  the  future.  In  general,  the  indications  are  that  the 
coming  year  will  be  very  satisfactory  from  the  engineering 
standpoint,  although  the  construction  may  in  some  cases  be 
somewhat   delayed. 

Hodge-Walsh  Electrical  Engineering  Com- 
pany, Kansas  City,  Mo.   (R.  W.  Hodge,  president)  : 

Business  in  the  electrical  and  kindred  lines  west  of  the  Mis- 
sissippi during  1903  has  been  even  better  than  during  the 
year  previous.  This  is  especially  true  of  the  section  of  the 
country  lying  southwest  of  Kansas  City.  The  time  has 
already  come  when  business  conditions  in  the  territory  named 
will  not  be  materially  affected  by  extreme  eastern  influ- 
ences. The  future  prosperity  of  the  West  will  depend 
largely  upon  the  condition  of  agricultural  productions.  So 
long  as  conditions,  such  as  have  prevailed  for  the  last  few 
years  continue,  the  demand  for  electrical  products  will  be 
good.  The  outlook  for  1904  is  bright,  enough  work  now 
being  in  sight   to    insure   a  good  start. 

Commercial    Electrical    Supply    Company,    St. 

Louis  (J._  P.  Casey,  sales  manager) :  Our  business  has 
shown  an  increase  of  33  1-3  per  cent,  over  that  of  last  year, 
and  this  indicates  to  us  that  the  policy  which  we  have 
pursued  in  the  past  has  met  with  the  commendation  of  our 
friends.  Through  the  Louisiana  Purchase  Exposition,  St. 
Louis  proposes  to  demonstrate  to  the  world  her  ability  to 
handle  the  trade  of  the  entire  West  and  Southwest.  We 
expect  to  meet  and  perfect  a  more  cordial  understanding 
with  our  out-of-town  customers,  and  in  this  way  be  in  po- 
sition to  handle  their  orders  to  better  advantage.  We  look 
for  a  continuance  of  the  recent  prosperous  conditions,  made 
possible  by  the  onward  march  of  our  science,  hand  in  hand 
with  a  mutual  feeling  of  confidence  between  manufacturer, 
jobber  and  consumer. 

Dynamos,  Motors,  Electrical  Machinery. 
Bullock     Electric     Manufacturing     Company, 

Cincinnati  (L.  Lowenberg) :  In  spite  of  the  slight  financial 
depression,  the  year  just  ended  will  show  an  even  more 
decided  gain  in  the  electrical  industry  than  during  previous 
years.  New  fields  have  been  vigorously  invaded  and  existing 
conditions  more  thoroughly  exploited.  Many  electric  street 
and  interurban  railways  have  been  built,  requiring  not  only 
railway  motors,  but  also  large  direct  and  alternating-current 
apparatus.  Waterpower  plants  for  electric  lighting,  power 
and  railway  installations  have  been  very  largely  developed, 
especially  throughout  the  United  States.  Illumination  is  al- 
most entirely  accomplished  by  electric  energy,  gas  ap- 
parently being  used  only  through  sufferance.  The  applica- 
tions of  the  electric  motor  for  driving  machinery  are  legion, 
but  so  admirably  is  this  motor  adapted  for  direct-driven 
machine  tools  that  it  is  creating  a  new  era  in  machine-shop 
practice.  Our  share  of  this  volume  of  business  has  kept 
our  shops  running  24  hours  a  day.  On  the  other 
hand,  large  units  seem  to  be  growing  in  favor;  among  the 
machines  at  present  building  in  the  factory  are  several  of 
5,000  horsepower  capacity.  In  fact,  1903  was  a  splendid 
year  for  us,  and  now  at  its  close  we  find  that  the  orders 
on  hand  and  the  immediate  prospective  business  compel 
us  to  make  further  extensions  to  the  factory.  The  plans 
for  the  additions  have  been  prepared  and  include  a  new 
shop  175  feet  by  100  feet.  With  these  increased  facilities, 
we  will  be  able  to  give  prompt  attention  to  present  and 
prospective    business. 

Hobart     Electric     Manufacturing     Company, 

Troy,  Ohio:  Our  business  for  the  last  year  has  exceeded 
that  of  any  previous  year  and  so  far  as  our  company  is 
concerned  we  have  not  felt  the  effects  of  the  widespread 
weakening  of  the  market  for  all  kinds  of  machinery.  We 
still  have  all  the  work  ahead  of  us  that  we  can  conveniently 
take  care  of.  Regarding  business  for  next  year,  we  anticipate 
a  slight  reduction  in  the  demand  for  electrical  apparatus, 
but    we    do   not   look   for   any    disastrous   slump. 

Holtzer-Cabot     Electric     Company,     Brookline, 

Mass. :    We    have    observed   the   year    1903    to    have   been    one 


of  great  activity  in  electrical  circles,  the  demand  for  all 
sorts  of  electrical  goods  having  been  quite  phenomenal.  One 
of  the  most  significant  as  well  as  gratifying  developments 
of  the  year  has  been  a  marked  increase  in  the  number  of 
inquiries  for  motors  to  be  used  in  lines  in  which  hereto- 
fore other  motive  power  had  been  used;  also  for  generators 
to  supply  current'  for  an  almost  endless  variety  of  new 
purposes.  We  found  it  necessary  during  the  present  year 
again  to  increase  our  capacity,  which  we  have  done  by  adding 
a  six-story  building,  which  will  be  used  entirely  for  getting 
out  our  heavy  machine  work.  This  gives  us  an  additional 
floor  area  of  50,000  square  feet,  about  doubling  our  capacity. 
During  December  there  has  been  a  slight  lull  in  business, 
which,  however,  is  believed  to  be  the  result  in  a  great 
measure  of  the  usual  fall  suspension  of  building.  We 
think  that  with  the  opening  of  construction  work  in  the 
spring  a  general  revival  of  business  will  be  felt  throughout 
the  country  which  will,  without  doubt,  extend  itself  to  all 
electrical    circles. 

Keystone  Electric  Company,   Erie,   Pa.    (H.    B. 

Coho,  vice-president) :  We  take  pleasure  in  saying  that  the 
business  done  by  this  company  in  1903  was  nearly  twice 
the  volume  that  it  has  been  in  preceding  years.  In  the 
year  just  past  the  company  has  been  able  to  increase  the 
size  of  machines  it  builds,  and  is  now  prepared  to  build 
direct  current  apparatus  up  to  i  ,000  horsepower  capacity  if 
required.  While  we  have  to  a  certain  extent  felt  the  general 
trade  depression,  we  have  no  reason  to  feel  otherwise  than 
that  the  electrical  business  will  keep  on  expanding  and  that 
we  shall  receive  our  share  of  the  *  business.  The  efficiency 
of  electrical  transmission  has  become  so  well  known  a  fact 
that  it  is  difficult  to  see  how  any  up-to-date  manufacturer 
can  afford  to  use  any  other  method  for  transmitting  his 
power,  and  it  has  been  our  experience  that  in_  times  of 
business  depression  the  successful  manufacturers  investigate 
all  labor  and  power-saving  devices,  and  in  this  way  the  elec- 
trical trade  is  apt  to  profit  by  a  depression  in  other  lines. 
The  hopeful  sign  of  the  time  is  that  the  standard  of  ex- 
cellence among  all  manufacturers  is  constantly  improving, 
and  manufacturers  of  electrical  apparatus  are  being  educated 
to  a  point  where  they  realize  that  they  cannot  afford  to 
turn  out  anything  that  will  in  any  way  cause  the  purchaser 
to    regret  having  installed  electricity. 

Northern  Electrical  Manufacturing  Company, 

Madison,  Wis.  (A.  O.  Fox,  general  manager):  We  are 
glad  to  be  able  to  say  that  our  past  year  has_  eclipsed  all 
previous  records;  not  only  in  the  volume  of  business,  but  in 
its  high  character.  The  large  additions  to  our  plant  built 
in  1902  and  the  early  part  of  1903  have  put  us  in  position 
to  handle  our  work  with  greater  expedition,  and  to  make 
very  prompt  deliveries.  It  is  perhaps  early  yet  to  make  pre- 
dictions for  1904.  There  is  an  evident  tendency  for  business 
to  quiet  down.  Much  of  this  seems  to  have  been  incident 
to  severe  labor  disturbances  in  various  localities.  There  _  is, 
liowever,  much  business  in  sight  in  these  same  localities, 
and  with  the  advent  of  better  labor  conditions,  it  is  to  be 
hoped  there  will  be  a  considerable  revival  of  these  post- 
poned operations. 

Eoth  Bros.  &  Co.,  Chicago:     The  year  1903  has 

been  a  very  good  and  prosperous  year  for  us,  with  the 
exception  of  the  last  two  or  three  months,  in  which  business 
has  dropped  off  considerably.  However,  the  first  part  of  the 
year  was  very  prosperous,  and  we  had  a  splendid  business. 
Our  moving  in  May  into  larger  quarters  and  applying  in- 
dividual motors  to  our  machinery  put  us  back  somewhat 
in  filling  our  orders.  However,  after  we  got  straightened  out, 
with  oiir  increased  facilities,  we  soon  made  up  for  lost 
time,  and  are  now  prepared  to  fill  orders  promptly.  As 
regards  the  outlook  for  1904,  we  think  we  shall  have  a 
very   prosperous  year. 

Sterling     Electric     Motor     Company,     Dayton, 

Ohio  (J.  A.  Gauthier,  president) :  With  us  business  con- 
ditions could  not  have  been  any  better.  The  percentage  of 
increase  over  the  year  before  and  total  sales  up  to  date 
are  very  gratifying  indeed.  In  regard  to  the  prospects  for 
next  year's  business,  while  it  is  a  hard  thing  to  state  just 
how  far  the  recent  reaction  will  work  itself,  we  do  not 
anticipate  any  such  times  like  1902  and  1903.  The  crops 
in  the  West  have  been  extra  good  for  the  last  few  years, 
and  therefore  the  purchasing  power  of  that  part  of  the 
country  has  increased  rather  than  decreased.  The  financial 
condition  of  the  West  has  never  been  any  more  prosperous 
than  it  is  to-day,  and  that  certainly  will  go  a  long  way 
towards  steadying  adverse  current  against  present  business 
conditions.  In  our  line  we  have  reason  to  feel  somewhat 
cautious  owing  to  the  reason  of  overproduction,  during  the 
last  couple  of  years  especially,  and  also  for  the  reason  that 
the  East  is  a  larger  purchaser  in  proportion  than  the  West 
in  machines  of  that  character.  There  has  been  a  great  deal 
of  manufacturing  done  without  any  actual  sellmg,  mani^ 
facturers  merely  placing  quantities  of  their  goods  here  and 
there  and  elsewhere  to  be  sold  by  the  retailer  as  the  op- 
portunity presented  itself.  We  believe  that  a  readjustment 
will  certainly  take  place,  as  it  is  almost  impossible  for  the 
country  to  consume  our  present  output.  We  have  to  look 
toward"  exports  to  relieve  the  situation,  and  the  high  scale 
of  wages,  added  to  the  higher  price  of  raw  material,  forbids 
any  marked  increase  in  that  movement. 

B.    E.    Sunny,     Chicago    (western    manager    for 

General  Electric  Company)  :  A  review  of  the  electrical  busi- 
ness for  the  year  1903  shows  that  it  compares  favorably 
in  every  way  with  that  of  1902,  and  the  indications  for 
1904  are  that  while  the  total  amount  of  business  will  not 
be  as  great  as  for  the  two  previous  years,  due  to  a  falling 
off  in  the  number  of  new  enterprises,  the  net  difference  will 
probably  not  be  very  great.  The  development  of  the  steam 
turbine  as  a  prime  mover  in  progressing  so  rapidly,  both 
in  this  country  and  abroad,  that  I  think  we  may  con- 
fidently look  for  a  verv  large  amount  of  business  in  that  line. 
I  think  too,  that  we  may  safely  look  for  a  considerable 
amount 'of  business  in  the  line  of  improved  arc  lamps  and 
devices   for   interior   Hghtmg. 

Triumph  Electric  Company,  Cincinnati   (W.  H. 

Jacob)  ■  So  far  as  our  own  particular  business  is  concerned 
during  the  present  year,  it  will  surpass  any  previous 
year's  business  something  over  50  per  cent.  As  for  _  the 
outlook  for  the  coming  year,  from  the  number  of  inquiries 
that  we  have  had  and  the  number  of  orders  booked  for 
delivery  next  year,  we  are  of  the  opinion  that  business  will 
be  up  to  the  standard. 

Warren     Electric     Manufacturing     Company, 

Sandusk-y,  Ohio  (C.  C.  Warren,  president):  The  year  1903 
has  been  one  of  surprises.  The  months  of  January  and 
February  gave  us  a  good  many  orders  and  filled  our  works 
with  business  up  to  nearly  the  middle  of  the  year.  From 
March  until  the  first  of  July  orders  were  extremely  scarce. 
July  showed  an  improvement,  and  m  August  and  September 
we  were  deluged  with  business.  October,  November  and  to 
date  [December  15th]  there  has  been  a  decided  sluggishness. 
In  fact,  ever  since  the  Wall  street  raids  on  overcapitalized 
industries  the  public  has  seemed  to  show  a  disinclination  to 
undertake  what  would  involve  unusual  expenditures.  It  is 
our  opinion  that  the  electrical  business  will  outlive  the 
rich  man's  Wall  Street  panic,  and  that  there  will  be  a 
gradual   improvement   from    now  onward. 

"Westinghouse    Electric     and     Manufacturing 

Company,  Pittsburg  (F.  F.  Coleman):  The  results  of  the 
Company's  operations  for  1903  have  been  veo^  satisfactory,  in 
spite  of  the  check  to  certain  lines  of  work  due  to  the  slump 
of  stocks  in  Wall   Street.     A  company  as  large  as  this,   with 


agents  scattered  all  over  the  country,  is  in  an  unusually 
good  position  to  appreciate  the  business  situation.  In  the 
early  part  of  December  the  annual  meeting  of  the  district 
office  managers  was  held  at  Pittsburg,  and  at  that  time  a  very 
careful  discussion  of  the  business  situation  took  place.  It 
was  the  practically  unanimous  opinion  of  these  close  students 
of  the  situation  that  the  outlook  promises  at  least  as  good 
business  as  during  1903.  The  opinions  that  were  given  had 
been  asked  to  enable  the  manufacturing  part  of  the  com- 
pany to  prepare  itself  accordingly.  In  the  event  of  the 
anticipated  improvement  in  the  financial  situation  in  the 
East  and  the  ability  to  finance  legitimate  enterprises,  the 
business  for  1904  is  already  assured,  and  will  be  equal  to  any 
previous  year. 

Ei-ECTRic  Heating  Appliances. 

Simplex  Electric  Heating-  Company,  Cam- 
bridge, Mass.  (James  I.  Ayer,  manager);  We  are  closing  the 
year  with  a  considerable  increase  over  any  previous  year's 
business;  the  steady  uniform  increase  in  business  has  been 
very  gratifying.  Collections  have  been  uniformly  prompt 
and  satisfactory,  and  there  has  been  very  little  of  the 
vicissitudes  of  the  stock  market,  industrial  trusts,  or  labor 
troubles"  reflected  in  our  business  in  the  last  six  months. 
We  believe  that  the  electrical  industries  in  general,  and  espe- 
cially central  stations  and  supply  dealers,  are  on  a  far  more 
substantial  and  healthy  basis  than  ever  before.  There  is 
nothing  in  the  business  of  the  past  few  months  or  in  the 
present  outlook  to  indicate  any  adverse  change  in  the 
immediate  future. 

Engines,   Gas   and   Steam. 

American  and  British  Manufacturing  Com- 
pany (Corliss  Steam  Engine  Works  at  Providence, 

R.  I.) :  A  request  to  express  our  views  on  the  business  outlook 
for  1904  finds  us  as  steam-engine  builders — particularly  as 
builders  of  the  Geo.  H.  Corliss  engine  in  the  location  of  the 
very  cradle  of  the  world's  modern  steam  engine — finds  us, 
we  say,  in  what  may  be  regarded  as  a  very '  significant  po- 
sition. For  the  last  year  we  have  been  turning  out,  on  a 
settled-down  manufacturing  basis,  an  increasing  number  of 
Diesel  engines,  an  internal-combustion  motor  that  competes 
directly  with  our  smaller  steam  engines.  Furthermore,  we 
are  bringing  out  another  type  of  internal-combustion  engine 
for  sizes  below  the  field  occupied  by  the  Diesel  engine. 
We  have  already  turned  out  some  10,000  horsepower  of 
Diesels  and  this,  with  the  works  full,  necessarily  reduces  the 
output  of  steam  engines.  Power  users  have  about  got 
through  watching  to  see  if  the  Diesel  engine  is  any  good 
and  are  now  figuring  whether  they  cannot  use  one  to 
advantage.  For  1904  we,  as  a  consequence,  anticipate  a 
rapid  increase  of  business  for  the  first  six  months  and 
after  that  a  grand  hustle  to  get  out  goods  fast  enough. 
This  is  in  the  aforesaid  cradle  of  the  steam  engine,  and 
this  prospective  hustle  is  over  internal-combustion  engines. 
Where  does  the  time-honored,  first-mentioned  engine  come 
in?  Well,  we  believe  it  comes  in  "scattering"  and  is 
destined  to  be  more  so.  We  anticipate  seeing  this  epoch- 
making  machine,  with  its  beggarly  ten  per  cent,  efficiency, 
fade  away  gracefully  down  the  vista  of  coming  years,  before 
the  20,  30,  and  perhaps  more  per  cent,  of  the  in- 
ternal-combustion engine.  O  yes;  we  are  going  to  keep  right 
on  building  the  "steam  eaters"  as  long  as  anybody  wants 
one.  The  above  relates  to  the  output  of  our  Corliss  Engine 
Works  plant  at  Providence.  At  our  Ordnance  Works  in 
Bridgeport,  Conn.,  orders  for  guns  and  projectiles  have  been 
fairly  good  for  the  last  year  while  the  prospects  for  the 
coming  year  are  for  a  steady  increase,  with  3  very  satis- 
factory business.  We  don't  find  any  incongruity  between 
lots  of  gun  building  and  electing  a  president  during  the 
same    year;    at    least,    not    this   time. 

Buckeye  Engine  Company,  Salem,  Ohio  (C.  H. 

Weeks,  vice-president)  :  Our  business  for  the  year  1903  has 
been  extremely  satisfactory.  A  great  deal  of  the  business  of 
1903  carries  us  into  the  first  five  months  of  1904.  We  are 
operating  our  plant  double-turn,  and  with  the  work  we 
have  on  hand  and  the  prospective  work  we  see  no  reason  why 
we  will  not  continue  to  operate  throughout  the  year  1904  on 
the    same    basis. 

Charter    Gas   Engine    Company,    Sterling,    111.: 

Our  results  have  been  very  favorable  in  1903.  a-"d  while 
not  many  of  our  engines  have  been  ordered  for  electrical 
purposes,  when  compared  with  the  total  number,  yet  we 
have  nothing  to  complain  of  in  this  line.  Our  expectations 
for  1904  are  that  there  will  be  a  continued  increase  in  the 
inquiry  for  gasoline  engines,  for  the  condition  of  the  coun- 
try is  prosperous,  especially  where  the  basis  for  prosperity 
is  the  farmers.  There  will  be  the  weeding  out  of  the  in- 
ferior engines  and  the  builders  of  gasoline  engines  that 
are  not  able  to  stand  hard  times — for  it  seems  that  we  will 
have  a  taste  of  them  during  the  coming  year.  All  of  this 
is  favorable  to  the  well-established  manufacturer,  and  the 
final  result  is,  if  possible,  better  than  were  uninterrupted 
prosperity  enjoyed. 

Fitchburg  Steam  Engine  Company,  Fitchburg, 

Mass.  (F.  Fosdick,  president) :  As  last  year,  we  have  not 
made  a  special  effort  for  electrical  work,  there  being  such 
sharp  competition  in  that  direction  among  the  engine  bmld- 
ers;  still  we  have  furnished  engines  for  probably  50  per  cent, 
more  electrical  plants  than  in  any  previous  year.  The  ex- 
tension of  such  work  is  simply  enormous,  with  the  con- 
sequent demand  for  steam  power.  We  do  not  see  any  special 
let-up  in  the  demand  so  far  for  such  business,  and  while 
there  seems  a  general  feeling  that  business  is  to  be  less 
urgent  for  the  coming  year,  we  have  not  ourselves  yet 
appreciated  any  such  decline  and  have  no  reason  to  anti- 
cipate it  for  the  coming  months.  We  find  the  tendency  is  to 
larger  electrical  units  supplying  the  place  by  motors  of  the 
smaller  engines,  and  naturally  we  find  also  the  call  for 
direct-connected    work    more    general. 

Marinette  Iron  Works,  Marinette,  Wis.   (T.  C. 

Miller,  president):  Business  with  us  during  the  last  year  has 
been  very  good,  and  would  have  been  our  banner  year  had  it 
not  been  for  the  fact  that  our  factory  was  closed  for  nearly 
three  months  on  account  of  strike.  We  have  installed  a  great 
many  of  our  gas  and  gasoline  engines  during  the  past  year 
in  the  electric-lighting  service,  in  private  as  well  as  municipal 
lighting  plants,  office  buildings,  hotels,  etc,  both  belted  and 
direct  connected  to  generators,  and  the  outlook  for  1904 
is  very  bright.  We  anticipate  doing  a  large  business  m  the 
above  line,  and  in  order  to  take  care  of  our  rapidly  in- 
creasing trade,  we  have  been  obliged  to  seek  a  more  ad- 
vantageous point  of  distribution  as  well  as  increase  our  manu- 
facturing facilities,  and  with  this  end  m  view  are  _  now 
constructing  a  large  and  modern  plant  at  Chicago  Heigtits, 
III  which  we  have  nearly  completed  and  expect  to  tiave 
in  'operation  by  the  first  of  January.  We  will  then  have  one 
of  the  largest  and  most  modem  gas-engine  manutacturing 
plants,  we  believe,  in  this  countrj',  which  wUl  be  m  keeping 
with  the  high  merit  of  the  Walrath  engine.  There  is  a  grow- 
ing demand  for  gas  and  gasoline  engines  for  electric  hgbt- 
inl  plants,  and  having  one  that  meets  the  demand  lully. 
we  <^n  only  anticipate  a  very  prosperous  business  for  the 
coming  year. 

Watertown  Engine  Company,  \Vaterto\\-n,  N.  Y. 

fS  F  Bags,  treasurer):  In  our  business  the  year  1903  ^ 
been  marked  by  decided  fluctuations  months,  ol  ^'eiT  active 
business  being  followed  and  preceded  by  periods  of  ^xtteme 
dullness.  This  is  orobably  due  to  building  trades  strikes 
in  the  larger  cities  and  the  financial  stringency,  which  de- 
layed the  commencement  of  new  enterprises.  The  aggre- 
nate  of  the  year,  however,  has  been  good— perhaps  I3  per 
fent    higher  than  the  prerious  year.     Our  sellmg  offices  report 
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considerable  business  in  sight  for  the  year  1904 — a  better 
outlook    apparently  than  a    year   ago   at   this   time. 

Incandescent  Lamps. 
American    Miniature    and    Decorative    Lamp 
Company,  New  York  (Richard  S.  Carrick,  manager 

of  sales):  The  year  1903  has  been  a  very  successful  one  with 
this  company-  Our  telephone-switchboard-lamp  business  has 
increased  over  100  per  cent,  with  every  indication  of  a 
further  increase  during  the  year  1904.  The  general  miniature 
business  of  the  company  has  been  extremely  satisfactory, 
and  it  is  making  preparations  for  a  much  larger  output  for 
next  year,  A  new  departure  for  this  concern  is  the 
manufacture  of  standard  tipless  lamps.  There  is  a  tre- 
mendous field  for  this  lamp,  and  we  venture  to  assert  that 
in    the    very    near    future    the    standard    tipless    lamp    will    be 

well  known- 
Banner   Electric   Company,    Youngstown,    Ohio 

(N.  L-  Norris,  secretary):  Our  business  has  been  very  satis- 
factory indeed  during  the  last  year  and  although  market  con- 
ditions in  our  line  have  been  somewhat  unsettled  on  ac- 
count of  the  extremely  low  prices  which  have  been  offered 
by  some  manufacturers,  still  we  have  been  able  to  maintain 
our  prices  and  have  also  increased  our  business  over  last 
year  a  little  over  65  per  cent.  We  have  also  within  the 
last  few  months  brought  out  a  line  of  electrical  specialties, 
and  we  find  our  trade  in  this  line  steadily  increasing  and 
thus  far  are  much  pleased  with  the  results-  Although  it  is 
generally  conceded  that  the  business  outlook  for  1904  is 
not  as  encouraging  in  some  lines  as  it  was  one  year  ago, 
still  we  do  not  believe  that  the  electrical  trades  will  be 
effected  materially  and  we  look  for  a  continuance  of  the 
prosperity    which    we    have    enjoyed    during    the    last   seasons. 

Booney-Westbury    Electric    Lamp    Company, 

Xew  York  (H,  Westbury,  sales  manager):  The  miniature  and 
decorative  branch  of  the  incandescent  lamp  business  has  been 
in  a  very  flourishing  condition  for  the  year  of  1903  and  the 
prospects  for  1904  are  correspondingly  bright.  It  is  no  ex- 
aggeration to  say  that  the  demand  has  exceeded  the 
supply,  and  although  the  summer  season  was  somewhat  dull, 
the  fall  and  winter  months  have  more  than  made  ut  the 
deficiency.  The  building  strikes  in  various  parts  of  the 
country  temporarily  checked  the  output  of  candelabra  and 
fixture  lamps,  throwing  the  whole  demand  on  the  busiest 
months  of  the  year.  The  call  for  novelty  lamps  is  still 
on  the  increase,  large  numbers  of  them  being  exported, 
especially  to  Soutli  America  and  Mexico.  Probably  the 
Pacific  Coast  has  developed  the  use  of  candelabra  and 
fixture  lamps  more  than  any  other  part  of  the  country  in 
1903.  Very  large  orders  have  been  booked  ahead  for  1904 
for  decorative  lamps  for  the  St.  Louis  Exposition  and  for 
fixture  lamps  for  buildings  held  up  through  the  recent 
strikes,  in  addition  to  which,  the  presidential  election  usually 
calls  for  considerable  work  of  this  kind.  No  especially  new 
types  of  lamps  have  been  placed  on  the  market  this  year, 
but  the  old  types  have  been  developed  in  various  ways  and 
the  usual  small  drop  in  prices  consistent  with  an  increased 
demand   has  been  noted. 

Slielby  Electric  Company,  Shelby.  Ohio    (J.  C. 

Fish,  secretary) :  The  business  outlook  in  the  various  elec- 
trical lines  appears,  from  our  standpoint,  to  be  hopeful. 
While  it  may  be  true  that  the  increase  in  this  particular 
field  has  not  been  as  rapid  during  the  last  few  months 
as  in  a  corresponding  period  last  year,  still  we  believe  that 
the  threatened  period  of  hard  times  has  been  headed  off. 
With  cotton  at  a  high  price  in  the  South  and  with  the  ex- 
tremely prosperous  condition  of  the  West,  the  country  is 
sure  to  continue  prosperous.  During  prosperous  times  the 
electrical  industry  thrives  better  than  most  other  industries, 
and  in  spite  of  all  discouraging  conditions  the  growth  of  the 
business  of  our    factory   has  continued. 

Instruments. 
The  Bristol  Company,  W'aterbury,  Conn.:     Our 

business  outlook  for  the  coming  year  is  very  bright  as 
the  demand  for  recording  instruments  was  never  greater 
than  at  the  present  time. 

Stanley  Instrument  Company,  Great  Barring- 
ion,  ^lass.  (W.  C.  Andrews,  sales  department  engineer)  : 
We  can  say,  in  brief,  that  tlie  rctrosiecl  is  exceedingly 
gratifying  and  the    prospect  exceptionally    hopeful. 

Insulation. 
Chicago  Mica  Company,  Valparaiso,  Ind.  (E.  H. 

Heilstedt,  secretary):  Our  business  up  lo  November  1,  1903, 
shows  an  increase  of  60  per  cent,  over  the  total  business 
of  1902.  This  is  due  particularly  to  the  change  of  policy 
which  took  place  in  this  company  in  the  early  spring  of 
the  present  year.  Previous  to  this  time  the  company  had 
been  associated  with  what  was  known  as  "the  mica  trust." 
This  connection,  however,  proved  unprofitable  to  this  com- 
pany, resulting  in  the  withdrawal  from  the  mica  trust,  with 
the  above  result.  We  have  every  reason  to  believe  that  the 
business  during  the  next  12  months  will  show  equally 
as  good  an  increase  over  1903  as  1903  has  over  1902.  This 
will  depend  of  course,  to  some  extent,  on  the  financial 
condition  of  the  country  in  general,  but  as  stated  above,  the 
outlook   at    present    is   indeed    gratifying. 

Mica  Insulator  Company,  New  York  (Frank- 
lin Brooks,  vice-president) :  We  are  gratified  to  state  that 
our  business  in  insulating  materials  during  the  year  1903  has 
been  extremely  satisfactory.  The  demand  for  our  goods  in 
the  latter  part  of  the  year  1902  was  so  large  that,  in  order 
to  fill  our  orders  promptly,  we  were  obliged  to  erect  ad- 
ditions to  our  factory.  These  additions,  together  with  the 
improved  and  special  machinery  installed,  enabled  us  to 
greatly  increase  our  output.  Our  business,  of  course,  de- 
pends lo  some  extent  upon  the  activity  of  the  manufacturers 
of  electrical  machinery,  and,  as  this  field  is  a  constantly  ex- 
panding one,'  we  look  forward  to  a  larger  volume  of  busi- 
ness in  the  year  1904. 

Nernst  L.\?\IPS. 

Nernst    Lamp    Company,    Pittsburg    (H.    F.   J. 

Porter)  :  Our  business  for  the  last  year  has  been  very  satis- 
factory'. Our  records  show  that  we  have  sold  over  half  a 
million  glowers.  This  is  equal  to  about  25,000,000  candle- 
power,  and  in  our  mind,  goes  to  show  that  the  Nernst  lamp 
is  undoubtedly  a  commercial  success,  and  is  now  in  service 
in  all  parts  of  the  United  States.  Our  recent  reports  from 
our  various  sales  offices  and  salesmen  show  that  the  business 
lor    1904  promises   to  exceed  that  of  the   last  year. 

Poles. 
Francis  Beidler  &  Co.,  Chicago:     Our  principal 

business  is  in  lumber,  lath  and  shingles,  and  the  cedar 
poles  and  posts  we  ship  are  produced  in  connection  with  the 
lumber  business.  It  appears  that  the  cedar-pole  branch  of 
our  business  is  quite  different  from  any  other  branch,  in  that 
it  is  more  affected  by  the  money  market.  Therefore,  when 
money  is  plentiful  and  can  be  secured  at  a  reasonable  rate 
of  interest,  the  cedar-pole  business  flourishes,  but  those  who 
have  followed  the  finances  during  the  past  year  will  re- 
member that  numerous  panics  among  the  Wall  Street  brok- 
ers since  the  middle  of  July,  all  of  which  have  either  directly 
or  indirectly  had  a  tendency  to  curtail  investments  in  In- 
dependent telephone  securities  or  interurban  railroad  securi- 
ties, these  two  industries  being  the  principal  market  for  our 
poles.  Prior  to  July  loth  we  enjoyed  an  excellent  trade 
hut     since     that    date     business    has    not    equaled     the     same 


period  in  the  previous  year.  Notwithstanding  this  fact,  we 
learn  of  numerous  proposed  extensions  to  old  lines  in  the 
telephone  field,  as  well  as  among  the  interurban  railroads, 
also  a  number  of  new  incorporations  which  intend  to  build 
during  the  coming  year.  We  cannot  e.xpect  business  to  be 
as  good  in  1904  as  it  has  been  during  the  past  two  or  three 
years,  on  account  of  the  interest  of  the  business  public  being 
divided  between  personal  interests  and  the  presidential  cam- 
paign, but  now  that  prices  have  settled  down  to  a  conser- 
vative basis,  we  feel  safe  in  stating  that  values  will  not  be 
lower  in  cedar  poles  than  at  the  present  time,  and  we  can 
reasonably  expect  a  fair  amount  of    business. 

C.    H.    Worcester    Company,    Chicago    (W.    P. 

Bowring,  secretary) ;  In  reviewing  the  business  done  by  us 
in  connection  with  electrical  industries,  we  find  the  volume 
of  business  has  increased  largely.  The  activity  in  telephone 
and  trolley  construction  has  been  marked  and  the  close  of 
ihe  year,  we  think,  leaves  the  stocks  of  poles  on  hand  about 
the  same  as  last  year-  There  has  been  a  good  demand  for 
small  poles,  which  would  indicate  that  Independent  telephone 
companies  have  been  building  lines  in  the  rural  districts, 
and  existing  conditions  in  the  central  and  western  states 
point  to  continued  and  perhaps  increased  activity  in  this 
branch  of  electrical  construction.  It  is  more  tnan  prob- 
able that  the  input  of  stock  the  coming  season  will  be  smaller 
than  the  production  in  1902  and  1903-  Fair  stocks  are  be- 
ing carried  over  and  the  weather  conditions  thus  far  have 
not  been  favorable  in  the  northern  country  where  the  large 
proportion  of  cedar  is  cut.  A  heavier  snowfall  than  usual 
has. prevented  the  freezing  of  the  swamps  and  operations  have 
been  hampered-  We  consider  the  outlook  favorable  for  the 
use    of  large   quantities  of  poles  during  the  coming  year. 

Power-house  Auxiliaries. 
Green    Fuel   Economizer    Company,  Matteawan, 

N.  Y.  (A.  H-  Blackburn,  general  manager);  As  far  as  our 
business  is  concerned  for  1903,  it  has  been  one  of  the  best 
years  we  have  had  in  the  electrical  business;  and  wliereas 
in  general  lines  of  business  we  believe  that  the  business 
done  ne.xt  year  will  not  be  anything  like  as  great  as  it 
lias  been  the  last  two  or  three  years,  at  the  same  time  wc 
do  not  think  it  is  going  to  atfect  the  electrical  business 
anything  like  as  much  as  general  business,  and  we  are 
looking  forward  to  a  fair  volume  of  business  in  this  par- 
ticular line. 

Main  Belting    Company,    Philadelphia    (W.    T. 

Plummer,  secretary) :  The  year  1903  has  been  a  busy  year 
for  us,  and  while  there  have  been,  and  are.  unsettled  con- 
ditions, we  believe  it  is  simply  a  boiling-out  process,  and 
that  business  for  1904  will  be  the  better  and  more  stable, 
as   a  result- 

Worthern  Engineering  Works,   Detroit   (G.   A. 

True,  manager):  The  year  1903  has  been  the  best  year  in 
our  history,  the  demand  for  electric-traveling  and  hand- 
traveling  cranes  having  largely  exceeded  that  of  any  pre- 
vious year.  Recently  there  has  been  a  tendency  toward  a 
more  quiet  market  and  lower  f^rices.  We  are  looking  for  a  • 
fair  business  next  year  at  prices  somewhat  lower  than  pre- 
vailed this  year.  We  expect  a  revival  of  business  soon  after 
the  first  of  the  year.  There  has  been  considerable  money 
earned  by  manufacturers  in  the  last  two  or  three  years, 
some  of  which  will  be  spent  on  improvements  and  on  facili- 
ties for  cheapening  costs.  We  think  there  has  been  a  general 
expectation  that  the  presidential  year  will  bring  increased 
labor  troubles,  but  the  present  quiet  spell  will  probably 
prevent  this  and  may  be  the  means  of  securing  a  fairly  good, 
if   not   an  extremely    prosperous,   year- 

Replogle  Governor  Works,  Akron,  Ohio  (Frank 

S-  Replogle) :  Our  business  year  ended  October  i,  1903. 
and  was  the  best  since  we  have  been  in  the  business  of 
building  waterwheel  governors.  We  are  having  numerous 
inquiries  and  think  that  the  coming  year  will  be  a  good, 
prosperous  year. 

Second-h.-\xu  Arp.\R.\TUS. 
Gregory    Electric     Company,    Chicago    (A.    O. 

Kuehmsled,  president) :  The  year  1903  has  been  a  very 
prosperous  one  for  this  company:  in  fact,  the  best  year 
the  company  ever  had.  We  have  noted  a  gradual  decrease 
in  the  price  of  apparatus  since  last  July,  caused  largely  by 
the  decrease  of  the  price  of  raw  material,  and  think  that 
an  era  of  lower  prices  will  stimulate  business.  It  has  been 
our  experience  that  second-hand  business  is  really  better  in 
times  of  tight  money  than  in  boom  times,  because  purchas- 
ers do  more  shopping  and  arc  more  careful  in  the  way 
they  spend  their  money.  Business  appears  to  be  particularly 
good  in  the  central,  southern  and  western  states,  and  we 
think  that  tinder  these  circumstances  we  can  look  forward  to 
a  fairly  good  year  for  1004,  although  we  do  not  think  that 
it  will  equal   1903  or   1903. 

SpACE-TELEGR-VPH     A['PLI.\NCES. 

Thos.  E.  Clark  Wireless  Telegraph-Telephone 
Company,  Detroit  (Thos.  E.  Clark,  general  man- 
ager) :  Our  business  for  1903  has  been  very  gratifying. 
U'e  have  received  a  large  number  of  inquiries,  as  well  as 
a  large  number  of  orders,  and  these  have  come  from  all 
parts  of  the  United  States,  as  well  as  from  foreign  countries, 
f he  outlook  for  our  business  for  1904  is  certainly  encour- 
aging to  a  new  company  and  a  new  industry.  We  have 
had  the  advertising  to  place  our  goods  before  the  people,  and 
we  are  now  reaping  the  results  and  booking  orders  for  our 
apparatus  and  instruments.  We  have  just  completed  a 
nice  new  factory,  which  we  are  now  occupying,  and  we  will 
be  better  able  to  take  care  of  any  business  which  may  come 
our  way,  as  well  as  the  increased  demand  for  electrical 
specialties  whicli   we  are  now  manufacturing- 

SPEaALTIES. 

Cronse-Hinds     Electric      Company,      Syracuse, 

N-  Y.  (F.  F.  Skeel,  Chicago  representative) :  The  year  of 
1903  has  certainly  been  a  very  prosperous  one,  we  believe,  to 
all  manufacturers.  To  us  it  has  been  particularly  gratifying, 
and  the  outlook  for  as  much  of  J904  as  seems  to  have  given 
indication  in  the  way  of  specifications  seems  to  be  very 
bright-  We  are  most  optimistic  on  this  question  of  the  com- 
ing year-  There  has  been  no  falling  off,  which  lias  been 
so  prevalent  in  previous  years  during  the  winter  months. 

Cutter  Electrical  and  Manufactui-ing  Com- 
pany,   Philadelphia    (A.   Edw.   Newton,  president)  : 

During  the  year  just  closed  wc  have  enjoyed  a  very  pros- 
Iierous  business.  We  began  the  year  somewhat  behind  in 
our  orders,  and  it  has  only  been  within  the  last  month  that 
we  have  been  able  to  fill  inquiries  promptly.  Our  business 
has  grown  from  -'i  small  one  to  the  largest  of  its  kind  in 
existence,  due,  as  we  believe,  largely  to  the  fact  that  manu- 
facturers are  beginning  to  appreciate  the  wisdom  of  the  use 
of  electric  current.  As  to  the  outlook  for  1904.  it  appears 
to  be  quite  certain  that  in  certain  branches  of  the  electrical 
trade  business  will  continue  in  the  future,  as  in  the  past,  to 
be  excellent.  Competition  will  bring  this  about.  Those 
who  have  equipped  their  plants  electrically  have  such  an  ad- 
vantage over  those  who  have  not  that  they  must  either  follow 
in  the  wake  of  their  more  enlightened  competitors  or  go 
out  of  business.  Not  many  are  going  out  of  business-  More- 
cvcr,  at  least  in  the  circuit-breaker  line,  with  a  lessened  home 
demand,  we  will  be  able  to  secure  foreign  business  that  in 
the  past  two  years  has  escaped  us.  not  on  account  of  price, 
but  on  account  of  delivery. 

H.   W.    Johns-Manville  Company,    New   York 

(J.   W-  Perry,  manager  electrical  department):      Our  business 


in  the  electrical  line  this  year  has  shown  a  very  marked 
increase  over  any  preceding  year.  This  is  particularly  true 
of  the  enclosed-fusR  devices,  which  are  now  being  used  imi- 
versally  throughout  the  country.  During  the  year  we  have 
gotten  out  a  number  of  new  devices,  vcrj'  lamely  increasing 
the  line  of  enclosed-fuse  protective  devices,  which  we  believe 
will  greatly  increase  the  sale  of  this  product  next  year.  The 
outlook  for  1904,  we  believe,  is  exceptionally  good,  par- 
ticularly in  all  lines  of  electrical  business. 

The   Lakon   Company,    Elkhart,    Ind.    (John   C 

Boss,  president) :  We  have  been  blessed  with  a  very  good 
business  [transformers  and  high-potential  fuse  and  junction 
boxes]  during  the  year  1903,  and  it  is  our  opinion  that  1904 
will  make  a  very  creditable  showing. 

Telephone  Appar.'\tus. 
Central  Telephone  and  Electric  Company,  St. 

Louis  (Jas.  S.  Cuming,  president) :  -  We  have  had  the 
greatest  demand  for  telephone  instruments  and  telephone 
accessories  in  1903  of  any  j'car  since  we  started  business, 
eight  and  one-half  years  ago,  and  we  believe  that  the  major- 
ity of  our  competitors  have  likewise  been  favored.  We  find 
a  temporary  check  is  being  placed  on  the  telephone  industry 
by  the  fact  that  a  great  many  exchange  operators  are  begin- 
ning to  realize  that  cheap  construction  is  not  a  permanent 
investment,  and  such  construction  has  not  tended  toward 
interesting  capital  in  the  Independent  telephone  field.  This 
check,  however,  we  believe  is  only  temporary,  and  will  result 
as  a  benefit  to  the  Independent  telephone  industries,  as  even 
the  smallest  exchanges  to-day  are  being  installed  on  much 
mere  practical  and  sounder  basis  than  they  have  been  here- 
lofcre.  We  therefore  look  for  a  good  business  in  the  tele- 
phone field  to  all  who  are  willing  to  invest  on  sound  busi- 
ness principles,  with  a  sure  legitimate  profit,  instead  of  large 
profits  the  first  year  and  no  profits  the  second  year,  which 
characterized    the    business    when    first    inaugurated. 

Holtzei'-Cabot  Electric  Company,  Brookline. 
Mass.:  The  demand  for  telephone  apparatus  has  been  good 
rhrcughout  the  year  by  reason  of  the  great  activity  in  the 
fields  of  telephone  construction  and   installation. 

Wires  .\nd  Cables. 
Driver-Harris  Wire  Company,  Harrison.  N.  J. 

1  F.  L.  Driver,  treasurer):  Business  for  1903  has  been  very 
satisfactory.  Our  sales  have  increased  fully  25  per  cent. 
rvcr  1902,  and  we  have  enlarged  our  plant  considerably.  In 
addition  to  installing  a  great  many  new  machines,  we  have 
built  a  new  power  house  and  put  in  a  com:>letc  power  equip- 
ment. We  have  prepared  for  a  like  increase  in  business  for 
next  year  over  the  present  year,  and  trust  we  will  not  be 
disappointed.  Several  weeks  during  the  summer  we  were 
compelled  to  work  nights,  but  since  about  the  middle  of 
September  business  seemed  to  have  dropped  off  a  little- 
While  we  have  been  very  busy  since  that  time  we  have  not 
had  the  volume  of  business  ahead  that  we  usually  have.  At 
this  writing  we  seem  to  be  running  from  week  to  week  on 
nrders.  instead  of  having  a  supply  of  six  to  eight  weeks 
ahead.  However,  at  the  ending  of  every  year,  orders  drop 
off  and   we  expect  a  material  increase   after  January    ist. 

Standard  Underground  Cable  Company,  Pitts- 
burg (J.  W.  Marsh,  vice-president) :  Wc  arc  glad  to  say 
that  our  business  for  the  year  1903  has  been  much  larger 
in  the-  aggregate  than  for  any  previous  year  in  the  history 
of  our  companv.  This  has  been  to  some  extent  due  to  the 
opening  (last  iDccember)  of  our  large  new  copper  rod  and 
wire  mills  and  weatherproof  factory,  but  the  business  has 
been  very  satisfactory  in  all  lines-  We  have  observed  some 
falling  off  in  business  for  the  last  three  or  four  months  of 
(he  year  as  compared  with  the  earlier  months,  but,  while  we 
can  hardly  expect  the  business  in  a  presidential  year  to  be 
quite  equal  to  that  of  the  last  two  or  three  years,  yet  we 
see  no  reason  to  anticipate  any  extraordinary  depression  or 
falling    off    in   business    for    the    year    1904. 

X-RAY    ApP.XRATL^S- 

Eooney-'Westbiu-y    Electric    Lamp    Company. 

New  York  (H.  Westbury,  sales  manager)  :  The  developments 
in  the  X-ray  apparatus  field  have  not  been  very  startling  dur- 
ing the  past  year,  although  coils  and  machines  generally  have 
steadily  increased  in  efficiency.  The  time  of  exposure  for 
radiographic  work  has  been  considerably  lessened  by  the 
advent  of  more  powerful  coils  and  Crookes  tubes  with  water- 
cooled  targets,  which,  although  high  in  price,  are  coming 
into  general  favor.  All  the  leading  hospitals  in  the  country 
are  now  fitted  with  X-ray  outfits,  and  doctors  in  private  prac- 
tice are  rapidly  becoming  behind  the  times,  unless  they  are 
so  equipped-  Dr-  Pi  Sard's  ultra-violet-light  apparatus  has 
brought  the  Finsen  light  in  reach  of  every  practitioner,  the 
cost  being  nominal.  As  wc  are  still  only  on  the  threshold 
of  this  business,  new  and  startling  developments  may  take 
|dace  at  any  time-  Meanwhile  the  prospects  for  1904  arc 
quite  bright- 


Steam  Turbines  for  Manila. 

An  important  export  order  hn^  iust  been  closed 
with  the  Manila  Construction  Company,  an  American 
corporation  conducting'  operations  in  the  city  of  Ma- 
nila, P.  I-,  for  a  complete  power  equipment  for  the 
city  traction  system.  The  order  was  secured  through 
Westinghouse.  Church,  Kerr  &  Co..  and  comprises 
the  following  machinery:  Three  750-kiiowatt  West- 
inghouse turbo-generator  units,  two  compound-en- 
g"ine  exciter  units,  one  motor-driven  exciter  unit, 
three  500-kilowatt  rotary  converters,  one  300-kilo- 
watt  rotary  converter,  four  250-kilowatt  oil-insulated 
transformers,  complete  switchboard  and  one  series 
booster. 

The  first  turbo-generator  unit  will  be  delivered  in 
about  nine  -months.  The  turbine  will  operate  at  150 
pounds  steam.  26-inch  to  27-inch  vacuum,  and  150 
degrees  superheat-  It  is  fitted  with  the  usual  by- 
pass for  securing  an  overload  capacity  of  50  per 
cent-  It  is  also  equipped  with  a  quick-closing  throt- 
tle valve.  The  turbo-generators  will  furnish  three- 
phase,  6o-cycle  current  at  380  volts;  part  of  the  cur- 
rent will  be  converted  to  direct  current  by  the  power- 
house railway  sub-station,  and  the  remainder  will 
go  to  transformers  for  supplying  high-tension  dis- 
tributing system-  The  transformers  are  oil-cooled 
and  connected  in  the  two-phase,  three-phase,  or  Scott 
sj'stem  for  three-phase  transmis:^ion.  The  turbine 
machinery  will  also  furnish  current  to  the  local  light 
and  power  system. 


The  commissioners  of  the  Dortmund  suburban  dis- 
trict in  Germany  have  decided  lo  build  an  electric 
railroad  at  the  district's  expense.  The  Allgemeine 
company  of  Berlin,  whose  bid  of  1,640,000  marks 
($390,320)  has  been  accepted,  will  build  the  road 
and  operate  it,  under  a  concession,  for  a  period  of 
10  years. 
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Indiana  Telephone  Items. 

The  American  Exchange  Telegraph,  Telephone  and 
Money  Order  Company  has  filed  articles  with  the 
secretary  of  state.  The  capital  stock  is  $10,000  and 
the  headauarters  is  Cumberland,  Ind.  The  purpose 
of  the  company  is  to  construct  and  operate  telegraph 
and  telephone  lines  between  Cumberland,  Ind.,  Cin- 
cinnati, Ohio,  and  Covington,  Ky. 

The  Cumberland  Telephone  Company  is  putting 
fortli  extraordinary  efforts  to  enlarge  its  service  in 
Southern  Indiana.  The  company  is  said  to  have 
agents  out,  inducing  farmers  to  build  their  own  lines, 
promising  them  immediate  connection  and  service 
with  the  Cumberland  under  very  flattering  terms.  It 
is  said  that  a  number  of  lines  will  be  built  by  farmers 
under  the  promises  held  out  by  the  agents. 

The  first  year's  report  for  the  Knox  County  Home 
Telephone  Company  at  Vincennes  shows  a  growth  of 
1,300  connections.  By  January  loth  the  Princeton 
line  will  be  finished.  The  Sullivan  connection  has 
been  in  operation  for  two  months,  and  a  long-distance 
line  will  connect  Indianapolis  in  a  few  weeks. 

All  of  the  telephones  of  the  Lebanon  Telephone 
Company  were  burned  out  on  December  22d  and 
the  plant  badly  damaged.  Workmen  were  engaged 
in  stringing  new  cables  when  the  rope  broke,  letting 
the  wire  drop  upon  the  trolley  wire  of  the  Indianap- 
olis and  Northwestern  Traction  Company.  The  cable 
burned  in  two,  and  all  the  telephone  drops  and  prac- 
tically every  telephone  in  town  was  burned  out. 

At  an  early  hour  December  24th  the  entire  interior 
of  the  exchange  of  the  Home  Telephone  Company 
at  Noblesville  was  set  on  fire,  the  result  of  the  cable 
in  South  Ninth  Street  coming  in  contact  with  the 
trolley  wire  of  the  Indianapolis  Northern  Traction 
Company.  The  trolley  wire  was  raised  four  feet  to 
allow  a  house  to  be  moved  across  the  track,  and 
touched  the  telephone  wires.  Over  200  telephones 
were  burned  out.  Large  balls  of  fire  darted  across 
the  room  of  the  exchange  office,  causing  the  night 
operators  to  turn  in  a  fire  alarm.  A  great  deal  of 
delicate  machinery  was  totally  destroyed,  and  the 
loss  is  estimated  at  $2,500.  The  Home  Telephone 
Company  is  the  oldest  Independent  company  in  the 
state,  being  the  first  to  organize  and  build  a  plant. 

The  Central  Union  Telephone  Company  is  dividing 
the  state  into  four  districts,  with  district  headquar- 
ters at  Indianapolis,  Terre  Haute,  Logansport  and 
Anderson.  The  officials  say  this  division  arrange- 
ment is  being  made  with  a  view  to  the  betterinent 
of  the  service.  They  assert  that  the  work  of  exten- 
sion is  being  carried  on  so  rapidly  that  it  is  no  longer 
possible  to  handle  it  from  one  central  point.  Under 
the  new  plan,  four  division  superintendents  will  work 
under  the  general  superintendent,  with  headquarters 
in  Indianapolis.  The  district  superintendent  for  Lo- 
gansport has  not  yet  been  appointed,  but  the  other 
division  superintendents  selected  are:  R.  W.  Swan, 
Anderson;  J.  H.  Sheppler,  Terre  Haute;  M.  D.  At- 
water,  Indianapolis. 

S.  P.  Sheerin,  general  manager  of  the  New  Tele- 
phone Company,  has  returned  from  a  trip  East.  It  is 
understood  that  the  company  is  preparing  to  make 
large  improvements  and  extensions  to  its  plant  in 
the  spring.  F. 


Telephone   News  from   the    Northwest. 

The  Independence  Consolidated  Telephone  Com- 
pany of  Weyauwega,  Wis.,  has  bought  the  exchange 
of  the  Citizens'  Telephone  Company  at  Waupaca, 
Wis.,  owned  by  H.  G.  Slater,  and  will  take  pos- 
session at  once. 

The  Northwestern  Telephone  Exchange  Company, 
in  Minnesota,  has  reported  gross  earnings  to  the 
state  auditor  of  $902,802.  The  state  receives  $27,084 
on  this  amount.  The  Minnetonka  Telephone  Com- 
pany reports  $4,796 '  earnings  and  pays  $143  tax. 
Tlie  Shakopee  Telephone  Company  earned  $2,186  and 
paid  $65  tax.  The  Winona  (Minn.)  Telephone  Com- 
pany had  gross  earnings  of  $16,020,  on  which  a  tax 
of  $480  was  paid. 

A  convention  will  be  held  in  Minneapolis  on  Jan- 
uary 19th  at  which  representatives  will  be  present 
from  the  telephone  companies  operating  in  South- 
western Minnesota  to  reach  a  common  ground  for 
concerted  action  among  connecting  lines  on  certain 
matters. 

The  Maiden  Rock  and  Esdaile  Telephone  Com- 
pany of  Maiden  Rock,  Wis.,  and  the  Fanners'  Tele- 
phone Company  have  consolidated. 

Farmers  of  Delton,  Selma  and  Stately  Townships 
propose  a  telephone  line  through  Comfrey,  iVfinn., 
to    Springfield. 

The  Bayfield  County  Telephone  Company  of  Wash- 
burn. Wis.,  is  extending  its  lines  to  Bavfield  and  to 
Houghton,  Mich.,  giving  all  points  on  Chequamagon 
Bay  connection  over  the  lines. 

The  Union  Center  Telephone  Company  will  estab- 
lish an  exchange  at  Unionville,  Iowa. 

The  Citizens'  Telephone  Company  will  begin  work 
shortly  on  a  new  exchange  which  it  will  install  at 
Spencer,  Iowa. 

The  Graetinger  Telephone  Company  has  incorpo- 
rated at  Estherville,  Iowa,  with  a  capital  of  $10,000. 

A  mutual  telephone  system  will  be  put  in  at  Cedar 
Falls,  Iowa.  It  is  intended  that  this  will  in  time 
supersede  both  of  the  systems  now  doing  business 
there.  R. 


pany.  This  move  is  said  to  be  a  result  of  the  failure 
of  the  American  Contracting  Company,  which  has 
been  financing  the  South  Carolina  Long  Distance 
company.  It  is  understood  that  the  Bell  company 
will  make  many  improvements  on  the  local  system 
in  the  city  of  Columbia  where  the  Long  Distance 
company  has  large  holdings. 

A  law  has  just  been  passed  requiring  that  all  wires 
in  the  underground  district  of  Richmond,  Va.,  shall 
be  placed  below  the  surface  within  a  period  of  six 
months.  The  ordinance  came  as  a  surprise  to  the 
local  telephone  and  other  electrical  companies. 

The  Laurel  Fork  Telephone  Company  of  Carroll 
County,  Va.,  has  been  chartered  with  a  capital  stock 
of  $5,000  by  G.  W.  Alderman,  president,  and  others. 

The  Southern  Bell  Telephone  Company  has  applied 
for  a  franchise  in  Winchester,  Va.,  and  a  strong 
fight   is    expected  before  the  matter  is  over. 

It  is  officially  announced  that  the  Bell  Telephone 
Company  has  secured  full  control  of  the  field  at 
Winston-Salem,  N.  C,  absorbing  the  Interstate  com- 
pany. The  plant  of  the  Interstate  company  at  Golds- 
boro,  N.  C,  is  also  absorbed  by  the  Bell  company. 
It  is  further  added  that  the  Bell  company  will  ex- 
tend its  lines  through  the  eastern  part  of  the  state, 
making  many  new  connections.  The  Bell  company 
has  thus  absorbed  the  entire  Interstate  company  in 
North  Carolina  except  the  exchange  at   Durham. 

Tile  Capital  City  Telephone  Company  has  been 
chartered  at  Raleigh,  N.  C.,  with  zn  authorized  cap- 
ital of  $200,000.  J.  S.  Carr  of  Durham,  N.  C,  and 
others  are  interested.  The  company  has  the  right 
to  combine  with  other  companies. 

A  new  system  will  be.  installed  by  the  Newton 
(N.  C.)  exchange  in  accordance  with  the  decision 
of  W.  T.  Love  of  Castonia,  N.  C,  president  of  the 
Piedmont  Telegraph  and  Telephone  Company. 

The  Bell  Telephone  Company  has  begun  the  work 
of  placing  its  system  underground  in  the  central 
portion  of  the  city  of  Augusta,  Ga.,  where  conduits 
have  been  laid.  L. 


Spring-jack  Patent  Litigation. 

In  the  case  of  the  suit  for  patent  infringement 
brought  by  the  Western  Electric  Company,  Chicago, 
against  the  North  Electric  Company,  Cleveland,  re- 
lating to  patents  357,538  and  552,729  (Scribner), 
and  488,033  (Scribner  and  Warner),  covering  long 
and  short  springs  in  spring  jacks,  the  bill  has  been 
dismissed,  with  judgment  for  costs  awarded  against 
the  complainant.  The  case  was  tried  in  the  United 
States  Circuit  Court,  Northern  District  of  Ohio, 
before  Judge  Francis  J.  Wing.  It  was  held  that 
although  the  patents  of  the  complainant  are  valid, 
the  springs  manufactured  by  the  defendant  present 
such  radical  differences  that  they  do  not  infringe 
the  patents. 


GENERAL  TELEPHONE  NEWS. 

A.  C.  Whidden,  assistant  manager  of  the  North- 
western Telephone  Exchange  Company  at  Minneap- 
olis, and  M.  L.  Raige,  auditor,  have  resigned  their 
positions. 

Strong  inducements  are  being  offered  by  the  Jefe 
politico  of  Teplaca,  Mexico,  to  any  responsible  com- 
pany that  will  undertake  the  establishment  of  a 
system   of   telephones    in   that   district. 

An  understanding  has  been  reached  between  the 
city  officials  of  Pasadena,  Cal,  and  the  Home  Tele- 
phone Company  by  which  the  company  will  take  out 
about  one-half  of  the  poles  and  will  immediately  lay 
conduits   in  Euclid  and  Worchester  Avenues. 

The  holiday  number  of  the  Cumberland  Telephone 
Journal,  published  at  Nashville,  Tenn.,  is  neat  and 
attractive.  It  contains  a  picture  of  the  Cumberland 
Telephone  and  Telegraph  Company's  new  exchange 
building  in  Hopkinsville,  Ky.,  which  is  a  handsome 
structure. 

The  Cumberland  Telephone  and  Telegraph  Com- 
pany has  issued  a  statement  of  its  business  for  the 
month  of  November,  showing  a  growth  of  970  in 
the  number  of  subscribers  for  the  month.  The  total 
number  of  subscribers  on  November  30,  1903,  is  given 
at   102,706. 

A  telephone  service  without  toll  charge  within  five 
miles  of  the  city  is  promised  for  Evanston,  III.,  by 
the  new  company,  of  which  James  E.  Keelyn  is  pres- 
ident and  whicii  is  trj'ing  to  obtain  franchises  in 
that  city.  It  is  also  stated  that  if  the  company  is 
established  there  a  toll  of  only  five  cents  will  be 
charged  within  a   radius   of  15  miles  of  the  city. 

The  city  of  Ottawa,  Ont.,  has  received  another  In- 
dependent telephone  offer.  This  one  comes  from  H. 
Waddington,  president  of  the  Stark  Electrical  System 
of  Toronto,  a  new  corporation.  The  company  pro- 
poses to  give  a  combined  service  of  telephone,  elec- 
tric light  and  power  over  one  circuit.  Arrangements 
have  just  been  completed  to  install  a  plant  in  the 
town  of  Toronto  Junction,  Ont,  and  Ottawa  is  asked 
to  await  the  result. 


A  New  Telephone  Manufacturing  Com- 
pany. 

Arthur  E.  Barker,  sales  manager,  and  William  W. 
Dean,  electrical  engineer  of  the  Kellogg  Switchboard 
and  Supply  Company,  having  resigned  their  positions 
with  that  company,  are  the  prime  m.overs  in  the  or- 
ganization of  a  new  company — the  Dean  Electric 
Company — to  manufacture  a  general  line  of  telephone 
apparatus,  switchboards  and  accessories.  The  capital 
stock  of  the  new  company  will  be  $300,000,  and  it 
will  be  incorporated  under  the  laws  of  Ohio.  The 
factory  will  be  at  Elyria,  O.,  and  the  erection  of  the 
plant  will  be  begun  immediately  after  the  first  of 
the  year  with  the  idea  of  turning  out  the  products 
with  all  possible  dispatch.  Interested  in  the  new 
Dean  Electric  Company  are  a  number  of  gentlemen 
already  well  known  in  the  telephone  field  through 
their  connection  with  the  Rawson  Electric  Company 
of  Elyria,  O.  The  officers  of  the  Dean  Electric  (Com- 
pany will  be  :  President,  Samuel  Rawson ;  vice-presi- 
dent and  chief  engineer,  W.  W.  Dean;  secretary  and' 
general  manager,  Arthur  E.  Barker;  treasurer,  Theo- 
dore Brush.  Among  the  gentlemen  interested  are 
those  who  control  Independent  exchanges  in  Albany, 
Schenectady,  Niagara  Falls,  Lockport,  Tonawanda 
and  other  points  in  New  York  state.  The  same  group 
is  also  interested  in  several  small  exchanges  in  Ohio. 

Mr.  Dean  has  made  for  himself  an  enviable  repu- 
tation as  an  electrical  and  telephone  engineer  with 
the  Western  Electric  Company  and  also  with  the 
Kellogg  company.  Mr.  Barker  likewise  goes  to  his 
new  position  well  equipped  to  exploit  its  apparatus 
and  accessories.  His  brilliant  work  in  Cleveland  for 
the  Kellogg  company  earned  for  him  his  appointment 
as  manager  of  sales,  in  which  position  he  has  been 
successful. 


Southeastern  Telephone  Developments. 

It  is  reported  that  a  deal  is  on  foot  for  the  pur- 
chase of  the  extensive  interests  of  the  South  Carolina 
Long  Distance  Telephone  Company  by  the  Bell  com- 


It  is  stated  that  the  high-speed  electric  railway  be- 
tween Washington,  D.  C,  and  Baltimore,  with  a 
branch  to  Annapolis,  Md.,  already  constructed  from 
Washington  to  Laurel,  Md.,  is  to  be  completed  by 
Cleveland  capitalists.  It  is  expected  that  at  least 
$2,000,000  will  be  required  to  complete  the  propert>', 
and  about  $250,000  is  needed  to  provide  for  debts 
due.     The  road  will  be  31  miles  long. 


NEW  COMPANIES. 

The  farmers  east  of  Havana,  111.,  have  organized 
a  telephone  company  which  is  to  be  known  as  the 
Frankenfield  Farmers'  Telephone  Company.  The 
telephones  will  connect  with  the  Havana  central  office. 

The  Smithville  Telephone  Company  has  been  or- 
ganized at  Smithville,  Texas,  with  a  capital  stock 
of  $10,000.  It  has  acquired  the  telephone  system  at 
that  place,  which  was  owned  by  A.  L.  Hills  &  Son. 
Extensive  improvements  and  extensions  will  be  made. 

A  new  telephone  company  is  about  to  make  appli- 
cation to  the  civic  authorities  of  Toronto  for  per- 
mission to  do  business  in  that  city.  The  company  is 
the  Canadian  Telegraph  and  Telephone  Company, 
which  received  a  Dominion  charter  from  the  federal 
Parliament  a  few  months  ago.  This  company,  which 
will  have  exchange  connection  with  Independent  tele- 
phone companies  of  the  United  States  and  which  also 
has  the  right  to  construct  long-distance  lines  from 
the  Atlantic  to  the  Pacific,  intimates  that  it  is  pre- 
pared to  give  service  at  a  rate  much  lower  than  that 
now  charged  in  Toronto. 


EXTENSIONS   AND    IMPROVEMENTS. 

■  J.  R.  Thorp  of  Phoenix,  Ariz.,  has  secured  a  con- 
tract to  construct  a  telephone  system  from  Mesa  to- 
Tonto  Basin,  Ariz. 

The  Michigan  (Bell)  Telephone  Company  is  about 
to  install  an  e.\change  in  the  village  of  Tekonsha, 
starting  out  with  about  25  telephones. 

The  Sonora  Telephone  Company  is  installing  a 
complete  new  telephone  plant  and  equipment  in 
Guaymas,  Mexico.  It  will  be  ready  for  operation 
about  February   1st. 

E.  T.  Injams  of  Safford,  Ariz.,  president  of  the 
Gila  Valley  Telephone  Company,  has  been  conferring 
with  C.  W.  Hinchcliffe  of  the  Sunset  company  with 
regard  to  the  establishment  of  long-distance  connec- 
tions between  the  two  companies.  The  Gila  Valley 
Telephone  Company  is  preparing  to  extend  its  lines 
to  Globe  Ariz.,  and  from  there  communication  can 
be  had  to  Phoenix  over  the  government  line,  which 
the  engineers  of  the  Geological  Sur\'ey  will  build. 


MANUFACTURERS    AND    DEALERS. 

The  Kellogg  Switchboard  and  Supply  Company 
announces  that  Mr.  R  H.  Manson  will  be  tempo- 
rarily in  charge  of  the  sales  department  of  the  Kel- 
logg Switchboard  and  Supply  Company,  in  place  of 
Mr.  A.  E.  Barker,  resigned.  Mr.  Barker's  new  con- 
nection is  noted  elsewhere. 

Contractors  wilt  be  interested  in  the  descriptive 
matter  issued  by  the  Electric  Appliance  Company. 
Qiicago,  telling  of  its  latest  things  in  telephones 
of  all  kinds.  Circulars  can  be  had  for  the  asking, 
giving  full  details  of  the  new  Dinsmore  automatic 
telephone  for  intercommunic_ating  w^ork. 

The  new  common-battery  multiple  sw^itchboard  of 
the  Home  Telephone  Companj'  at  Chillicothe,  Ohio, 
will  be  in  operation  within  a  few  weeks.  It  will 
have  an  ultimate  capacity  of  1.500  lines,  with  1,200 
installed.  The  work  is  being  done  and  the  material 
furnished  by  the  Sterling  Electric  Company  of  La- 
fayette, Ind.  This  company  is  also  installing  a  7.000- 
line  board  for  the  Springfield-Xenia  Telephone  Com- 
pany at  Springfield,  Ohio. 


24 


WESTERN     ELECTRICIA\ 


January  2,  1904 


CORRESPONDENCE. 


London  Letter. 

London,  December  19. — One  of  the  first  public  dis- 
cussions as  to  the  possible  effects  of  a  policy  of  pro- 
tection, which  Mr.  Chaniberlain  is  now  expounding 
throughout  the  country,  with  regard  to  the  electrical 
industry  took  place  on  the  12th  instant  at  a  meeting 
convened  by  the  Tramways  and  Light  Railways  As- 
sociation. A  lecture  was  given  by  Mr.  Atherley 
Jones,  K.  C,  M.  P.,  having  for  its  title  "Protection 
in  Special  Relation  to  Tramway  and  Light  Railway 
Enterprise ;''  but  the  speaker,  in  advocating  free 
trade,  diverged  considerably  from  the  precise  title 
of  the  lecture,  but  in  the  "discussion  which  followed 
some  ven^  emphatic  remarks  were  made  on  the  other 
side  by  Mr.  Byng  of  the  General  Electric  Company 
(not  the  United  States  company  of  the  same  name) 
and  Mr.  Garcke  of  the  British  Electric  Traction 
Company.  Mr.  Atherley  Jones  contended  that  from 
the  fact  that  there  were  44  millioi|s  of  money  invested 
in  the  electric-supply  indiistrj-,  that  in  95  per  cent,  of 
supply  stations  foreign  machinery  is  unknown,  and 
Uiat  between  1900  and  1902  our  imports  had  in- 
creased, any  material  change  in  our  fiscal  policy  was 
obviously  only  necessary  in  the  interests  of  manufac- 
turers and  not  the  work-fng  classes.  On  the  other 
hand,  Mr.  Byng  said  that  his  5.CGO  workmen  would 
soon  be  in  the  workhouse  if  he  did  not  get  protec- 
tion. His  remarks  that  t.he  electrical-manufacturing 
industry  was  not  in  a  flourishing  condition,  however, 
was  met  with  decided  cries  of  "No  !"  Mr.  Garcke, 
who,  peculiarly  ero/gh,  has  always  in  connecticn  with 
ihe  many  tramway  schemes  which  he  has  developed, 
lamented  tlie  shortcomings  of  early  legislation  in 
electrical  matters,  took  liis  stand  for  protection  on 
general  grounds  and  stated  that  whereas  during  the 
past  few  years  our  trade  with  foreign  countries  had 
doubled  itself,  our  colonial  trade  had  increased  five 
times.  Every  foreign  country,  he  maintained,  was 
closed  against  British  indiistr>^  Many  other  speakers 
look  part  in  the  discussion,  and  in  the  end  out  of  over 
100  present  only  17  voted  for  protection. 

Once  asrain  has  the  purchase  of  the  Metropolitan 
Electric  Supply  Company's  undertaking  by  the  Mary- 
Icljone  Borough  Council  been  the  subject  of  a  discus- 
sion in  the  law  courts.  This  time  the  Borough  Coun- 
cil made  an  application  for  an  extension  of  the  time 
within  which  it  was  to  purchase,  viz..  December  31st 
next,  the  reason  being  that  it  has  a  bill  coming  be- 
fore Parliament  empowering  it  to  raise  the  necessary 
money.  The  application  was  granted  upon  conditions. 
This  matter  is  becoming  a  most  serious  one  for  the 
taxpayers,  as  in  the  event  of  Parliament  refusing  to 
pass  the  bill  it  would  mean  tliat  a  rate  of  20  shillings 
on  the  pound  would  have  to  be  levied  in  order  to 
raise  the  necessary  funds. 

The  postmaster-general  has  notified  that  arrange- 
ments have  been  made  for  the  establishment  of  tele- 
phonic communication  between  Liverpool  and  the 
Continent  and  that  these  arrangements  are  awaiting 
legislative  sanction  in  France.  Under  these  arrange- 
ments postoffice  telephones  will  be  available  between 
Liverpool  and  Manchester  and  Calais,  Oiartres, 
Dieppe,  Orleans,  Paris  and  Rouen.  This  result  ap- 
pears to  have  been  due  to  repeated  applications  by 
the  Liverpool  Chamber  of  Commerce. 

Municipalists  have  been  afforded  some  food  for 
reflection  during  the  last  few  days  by  the  transfer 
of  one  large  London  municipal  electricity  works  to  a 
company  and  the  proposed  transfer  of  another  mu- 
nicipal imdertaking  near  at  hand  also  to  the  same 
company.  Both  the  undertakings  come  within  the 
scope  of  the  area  allotted  to  the  North  Metropolitan 
Electric  Power  Distribution  Company,  which  has  not 
built  any  extensive  works  of  its  own  yet. 

The  sales  of  the  Nernst  lamp  in  England  have 
shown  a  considerable  increase  during  the  year  ended 
September  30th.  and  the  company  reports  that  the 
working  expenses  have  also  been  reduced.  G. 


New  York  Notes. 

New  York,  December  26. — If  reports  be  true  a 
skyscraper  to  eclipse  any  now  in  existence  will  be 
erected  on  Lower  Broadway.  Contracts,  it  is  said, 
will  soon  be  let  for  the  building,  which  will  be  called 
the  "Broadway  Cortlandt."  It  will  have  a  total 
height  of  615  feet,  five  stories  being  below  ground. 
The  outside  is  to  be  finished  in  white  marble  for 
15  stories,  the  rest  of  the  wav  being  white  porcelain 
brick.  The  estimated  cost  will  be  about  $10,000,000. 
It  is  asserted  by  its  promoters  that  the  building  will 
be  the  central  or  union  station  for  all  transportation 
lines.  It  is  said  that  a  double  tunnel  to  the  Jersey 
City  and  Brooklyn  branch  subway  will  meet  in  an 
arcade  in  the  new  skyscraper. 

The  receipts  of  the  Williamsburg  bridge  from  tolls 
on  the  single  roadway  open  for  vehicle  trafHc  indi- 
cate that  the  bridge  will  pay  more  to  the  city  from 
tolls  than  the  Brooklyn  Bridge,  The  receipts  for  tolls 
on  the  first  day  amounted  to  $86,  and  on  the  second 
dav  advanced  to  $106. 

Justice  Scott,  in  the  Supreme  Court  a  few  days 
ago,  issued  a  temporary  injunction  restraining  Jacob 
A.  Cantor,  president  of  the  borough  of  Manhattan, 
and  his  successors  from  entering  into  any  contract 
for  the  furnishing  of  material  and  the  construction 
of  pipe  galleries  in  connection  with  the  Rapid  Transit 
subway  on  Broadway  bet^veen  Fulton  and  Morris 
Streets,  and  also  from  opening  bids  for  any  such 
contract  on  any  portion  of  Broadwav.  The  injunction 
was  the  result  of  an  application  of  the  firm  of  Mc- 
Elheny^  &  Bennett  of  15  William  Street,  attorneys 
for  Rhinelander  Dillon.    The  reason  for  the  injunc- 


tion is  not  apparent  and  President  Cantor  is  much 
surprised.  The  plans  for  pipe  galleries  under  Broad- 
way for  carrying  gas  and  water  pipes  and  electric 
wires  have  been  approved  by  many  prominent  engi- 
neers as  an  efficient  means  for  preventing  the  con- 
tinual tearing  up  of  the  streets. 

Tlie  Interurban  Railway  Company  has  made  an 
important  change  in  routes.  Cars  of  the  Sixth  and 
Eight  Avenue  lines  now  run  to  Brooklyn  Bridge. 
Heretofore  one  of  the  down-town  termini  of  these 
lines  has  been  at  Canal  Street  and  Broadway,  but  cars 
now  continue  across  Broadway  on  Canal  Street  to 
Centre  Street  and  along  the  latter  thoroughfare  to 
the  bridge  and  postoffice.  As  the  addition  of  these 
cars  to  the  alread}'  congested  traffic  on  Centre  Street 
might  result  in  considerable  delay  the  Second  Avenue 
cars  will  be  withdrawn  from  Centre  Street  and  sent 
down  over  the  Third  Avenue  tracks  from  Grand 
Street.  These  changes  all  lead  to  the  realization  of 
plans  long  contemplated  for  continuous  trips  along 
the  routes  of  heavy  travel  without  the  necessity  of 
transfers. 

Among  the  new  companies  recently  incorporated  is 
the  Economic  Electric  Company  of  New  York,  capi- 
tal $200,000.  The  directors  are  I.  L.  Roberts  and 
Edmund  Tweedy  of  New  York  and  William  New- 
comb  of  Tenafly,  N.  J,  O. 


Canadian  Intelligence. 

Ottawa.  Ont.,  December  26. — The  minister  of  the 
interior  for  Canada  contemplates  sending  a  commis- 
sion to  Europe  to  visit  the  places  where  the  electric 
smelting  of  iron  ores  is  carried  on  and  to  report 
whether  the  several  processes  in  vogue  there  would 
be  commercially  feasible  if  adopted  in  Canada.  The 
question  is  of  very  great  importance  to  Canada,  as 
there  are  in  Ontario  and  Quebec  huge  deposits  of 
iron  ore  which  at  the  present  time  cannot  be  de- 
veloped with  profit,  owing  to  the  cost  of  fuel  for  the 
smelting  process. 

It  is  quite  probable  that  the  Canadian  Department 
of  Marine  will  adopt  for  use  at  the  more  important 
outlying  light  stations  on  the  Atlantic  coast  a  sys- 
tem of  submarine  sound  signaling  which  has  been 
in  use  in  the  neighborhood  of  Boston,  Mass..  for 
some  time.  Hon.  Raymond  Prefontaine.  minister  of 
marine,  has  already  made  a  thorough  inspection  of 
the  apparatus,  which  he  thinks  has  been  brought  to 
a  degree  of  perfection  that  is  little  short  of  mar- 
velous. Following  the  testing  of  the  sj-^stem.  which 
was  made  on  board  the  steamer  H.  M.  Whitney,  be- 
tween Boston  and  New  York  a  few  days  ago,  Mr. 
Whitney  has  come  to  Otta\va  and  submitted  a  propo- 
sition to  the  Dominion  government  for  the  use  in 
Canadian  waters  of  the  submarine  alarm  bell.  If 
the  government  is  satisfied  as  to  the  perfection  of 
the  device,  several  of  these  bells  will  probably  be 
installed  along  the  St.  Lawrence  route  next  year. 

A  company  of  Toronto  (Ont.)  capitalists  has  a 
proposition  before  the  City  Council  of  St.  Cath- 
erines, Ont,  to  construct  an  electric  railway  from 
St.  Catherines  to  Niagara-on-the-Lake.  thence  along 
the  river  road  to  Queenstown  and  back  to  St.  Cath- 
erines, making  a  belt  of  28  miles  in  length  and  em- 
bracing the  richest  fruit  lands  in  the  district.  The 
town  of  Niagara  will  aid  the  enterprise  to  the  extent 
of  $15,000,  and  loans  from  Grantham  and  St.  Cath- 
erines aggregating  $45,000  will  be  asked.  The  road 
is    capitalized    at    $250,000. 

There  is  every  probability  of  the  proposed  electric 
road  betwen  Montreal  and  Ottawa  going  througli. 
The  finances,  which  have  heretofore  been  a  stumbling 
block  to  the  enterprise,  are  said  to  have  been  sat- 
isfactorily arranged.  One  waterpower  has  already 
been  secured,  and  others  along  the  proposed  route 
will  also  shortly  be  obtained.  The  company  has  a 
capital  of  $500,000.  and  has  been  granted  a  subsidv 
of  $128,000  by  Dominion  Parliament.  Tlie  road 
must  be  commenced  within  six  months  and  be  com- 
pleted in  three  vears.  The  head  office  will  be  in 
Montreal.  The  board  of  provisional  directors  in- 
cludes Edgar  McMullen  of  Boston.  Mass..  the  presi- 
dent of  the  company,  and  J.  Douglas  Wells  of  New 
York,   first   vice-president  W. 


Southeastern  Developments. 

Charlotte.  N.  C,  December  26. — Tlie  plans  and 
specifications  for  the  new  electric  line  from  Athens 
to  Camesville.  Ga..  have  been  prepared  by  the  West- 
inghouse  company,  and  the  fieiires  will  be  given  out 
when  the  contract  is  let.  E  H.  Van  Wev  and  others 
are  financing  the  new  concern,  which  will  he  known 
as   the  Georgia   Traction   Company. 

The  Knoxville  Traction  Company  of  Knoxville, 
Tenn..  has  been  granted  a  franchise  to  build  exten- 
sive  additions  to  the  present  lines  in  the  city. 

An  electric  line  from  Monev  Point  to  Great  Bridge, 
Va..  is  being  worked  up.  The  line  will  be  six  miles 
long.   _A  connection  with  Norfolk  will  likely  be  made. 

Notice  has  been  sent  to  the  electric-railway  com- 
panies of  St-  Louis.  Mo.,  informing  them  of  the  new 
law  going  into  effect  January  Tst.  requiring  a  tax 
of  one  mill  to  be  paid  on  all  cash  fares,  the  tax  to 
go  into  the  city  treasury.  The  ordinance  will  raise 
th^  citv   revpnue=;   about  $125,000  annually. 

The  Virginia  Construction  Company  of  Richmond 
has  jusf-  completed  a  new  electric-light  plant  at  Cul- 
peper.  Va..  for  the  city  and  the  system  has  been 
satisfactorily  tested. 

The  city  of  Richmond.  Va..  has  decided  that  the 
Passenger  and  Power  Company  must  pay  damages 
for  injur}'-  done  the  city  pipes  by  electrolysis,  before 
the  city  passes  upon  a  system  that  will  prove  non- 
destructive.    Should  the  company  have  to  Install  an 


underground  or  double-wire  system,  it  would  cost 
over  $250,000,  and,  it  is  said,  would  bankrupt  the 
company. 

Millions  of  dollars  are  expected  to  be  invested 
in  electric  lines  in  Kentucky  during  the  next  year. 
The  Louisville  and  Eastern  railway  will  issue  bonds 
and  will  build  to  Shelbyville.  and  the  Kentucky  Trac- 
tion Company  will  float  $4,000,000  bonds  to  build 
a  line  from  Louisville  to  Nashville,  Tenn.  This  is 
the  result  of  a  recent  court  decision  opening  the  way 
for    capital   to   invest   in   Kentucky   traction   lines. 

The  Supreme  Court  of  North  Carolina  has  just 
handed  down  an  opinion  of  importance  to  the  effect 
that,  for  a  city  to  buy  or  establish  a  plant  for  light 
or  water  is  a  necessary  improvement,  and  therefore 
does    not   require   a   vote   of   the   people. 

The  Fountain  Head  railroad  of  Knoxville.  Tenn.. 
may  be  built  into  the  city  and  the  power  changed 
from    steam   to    electricity. 

It  is  reported  that  S.  Davies  Warfield,  president 
of  the  Continental  Trust  Company  of  Baltimore,  has 
completed  arrangements  for  the  associating  of  very 
substantial  local  interests  with  the  company  in  the 
United  Electric  Light  and  Power  Company  of  Bal- 
timore. About  a  year  ago  the  Trust  company  bought 
all  the  common  stock  of  the  United  Electric  Light 
and  Power  Company,  a  consolidation  of  all  the  elec- 
tric-light companies  of  Baltimore.  This  syndicate 
was  formed  by  Mr,  Warfield,  who  has  arranged  for 
the  sale  to  new  interests. 

It  is  possible  that  the  Virginia  Passenger  and 
Power  Company  of  Richmond.  Va.,  will  build  a  five- 
mile  branch  from  Fulton  to  Fort  Lee,  representing 
an  outlay  of  about  $30,000. 

The  Madisonville  (Ky.)  Traction  Company  has 
secured  an  amendment  to  its  charter  allowing  the 
company  the  right  to  build  a  12-mile  addition  from 
Madisonville  to  Nortonville.  J.  'M.  Huffaker  is 
president  of  the  company.  L. 


Information  from  Indiana. 

Indianapolis,  December  28. — The  Fountain- Warren 
Traction  Company,  promoted  two  years  ago,  to  build 
a  line  from  Covington  to  Danville,  has  made  ar- 
rangements to  begin  construction  work  immediately. 
The  contract  has  been  let  to  a  Ncav  York  construc- 
tion company,  by  the  terms  of  which  the  work  is 
to  commence  Januar>'  15th,  and  the  line  completed 
October  r,  1904.  This  includes  the  building  of  a 
bridge  across  the  Wabash  River. 

The  Indianapolis  and  Southern  Traction  Company 
is  making  a  thorough  examination  of  the  old  Wabash 
and  Erie  canal  bed,  with  a  view  of  using  it  a  part 
of  the  way  through  Daviess,  Pike,  Gibson  and  Van- 
derburg  Counties,  using  the  canal  entirely  from 
Hosmer  to  Evansville,  thus  saving  much  expense  in 
securing  right-of-way  through  farms,  and  being  as- 
sured of  a  good,  solid  roadbed  from  the  start  The 
line  will  pass  through  a  fine  farming  country  and 
many  valuable  coal  fields. 

Tlie  promoters  of  the  Indiana  and  Ohio  Traction 
Company,  who  are  building  a  line  from  Hamilton, 
Ohio,  to  Richmond,  Ind.,  via  Oxford  and  Liberty, 
are  now  seeking  an  entrance  for  a  branch  line  into 
Connersville.  AJl  Ihe  franchises  and  rights-of-way 
liave  been  secured  for  the  main  line,  the  survey  com- 
pleted and   the  road    financed. 

The  rights-of-way  for  the  Shelbyville.  Hope  and 
Columbus  traction  line  were  all  secured  last  week 
and  a  number  of  wealthy  fanpers  have  agreed  to 
take  stock  in  the  company.  The  line  will  be  26  miles 
long  and  pass  through  a  rich  country  void  of  railroad 
facilities. 

The  Indianapolis-Cincinnati  Traction  Company 
failinc  to  procure  right-of-way  at  reasonable  prices 
has  filed  instruments  of  appropriation  in  the  courts 
against  a  number  of  land  owners  in  the  southeastern 
part  of  Shelby  County  for  the  Grecnsburg  extension. 
This  company  has  a  corns  of  engineers  surveying;  a 
direct  line  from  Rushville  to  Hamilton.  Ohio. 

The  Holland  Palace  Car  Company  has  received 
another  large  interurban  sleeping  car,  to  be  put  in 
service   between    Indianapolis    and    Columbus.    Ohio. 

As  the  result  of  the  storm  on  Oiristmas  night,  the 
new  Evansville  and  Princeton  electric  railroad,  which 
has  been  in  operation  two  weeks,  is  tied  up.  and  the 
damage  is  so  extensive  the  line  will  not  be  opened 
for  two  weeks.  A  number  of  large  trees  fell  across 
the  trolley  wires,  causing  the  burning  out  of  a  trans- 
former in  the  power  house.  The  company  has  pro- 
vided for  duplicate  machinery,  but  the  duplicate  set 
has  not  been  installed.  The  loss  will  amount  to 
thousands  of  dollars. 

The  Lake  Erie  and  Western  railway  has  made  a 
rate  between  points  where  the  electric  interurban 
lines  through  Indiana  compete  with  it,  considerably 
cheaper,  when  the  baggage  allowance  is  taken  into 
consideration,  than  the  electric-line  rate.  During  the 
last  few  months  the  company's  local  business  has 
fallen  away  to  almost  nothing,  and  the  present  step 
has  been  taken  to  regain  lost  business. 

The  Indiana  L^nion  Traction  Company  will  soon 
open  ticket  offices  in  the  towns  through  which  the 
lines  pass.  A  slight  reduction  in  fare  will  be  made 
as  an  inducement  to  those  who  buy  tickets  at  the 
offices.  Tlie  company  is  also  arranging  to  sell  tickets 
over  its  line,  in  connection  with  steam  lines,  to  the 
St.   Louis  World's    Fair  next  year. 

The  interurban  roads  entering  Indianapolis  have 
placed  on  sale  tickets  for  the  use  of  students.  The 
rate  is  such  as  to  enable  farmers  and  village  resi- 
dents to  send  their  children  to  the  city  schools. 

The  lighting  specifications  for  the  new  lo-year 
contract  for  the  city  of  Indianapolis  have  been  com- 
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pleted.  The  minimum  charge  for  private  lighting 
has  been  reduced  from  $i  to  50  cents.  Bids  will 
now  be  advertised  for,  and  it  is  understood  a  number 
of  bids  will  be  made.  F. 


From  the  Buckeye  State. 

Cleveland,  Ohio,  December  26. — Chief  Engineer  C. 
E.  Perkins  of  the  State  Board  of  Public  Works,  in 
his  annual  report,  refers  to  the  equipment  of  canals 
with  electric  power  and  says  that  with  the  same 
speed  and  number  of  boats  mechanical  power  pos- 
sesses no  advantages  over  animals.  But  where  two 
or  more  boats  are  combined,  as  a  tow,  and  greater 
speed  is  secured  than  with  mules,  the  minimum  cost 
of  transportation  will  be  had.  He  recommends  the 
improvement  of  the  Miami  and  Erie  and  the  Ohio 
canals  by  making  them  five  feet  deep  and  putting 
them  in  condition  to  be  operated.  The  total  cost 
will   be   something  like   $1,600,000. 

The  car  barns  of  the  Cleveland  and  Southwestern 
Traction  Company  at  Berea  were  damaged  by  fire 
a  few  days  ago  when  the  Sprague  carriage  works 
were  burned.  The  entire  loss  is  placed  at  about  $50,- 
oco.  but  what  proportion  of  this  is  borne  by  the 
railway   company   cannot   be  learned    at   this  time. 

New  schedules  have  been  made  by  the  Western 
Ohio  Traction  Company  by  which  the  time  between 
Lima  and  Dayton  is  reduced  35  minutes.  Stops  will 
be  made  only  at  Wapakoneta,  Sidney,  Piqua  and 
Troy.  Four  new  cars  will  be  put  on  the  line  for 
this  rapid  service,  which  will  compete  with  the  steam- 
railways. 

Cincinnati  stockholdej's  of  the  Detroit  United  Rail- 
ways Company  are  interested  in  the  report  of  the 
officers  for  the  last  year  to  be  made  at  the  annual 
meeting  on  January  rgtli.  About  $2,000,000  stock  is 
held  in  Cincinnati.  The  net  earnings  for  11  months 
of  the  year  are  $1,682,461,  and  the  surplus  is  $769,571. 
improvements  the  last  year  have  cost  $800,000,  and 
$2SO,oco  has  been  paid   for  new  cars. 

it  is  claimed  that  the  People's  Rapid  Transit  Com- 
pany of  Toledo  has  been  financed  to  the  extent  of 
$6.ooo,coo,  in  New  York.  President  J.  N.  Morgan 
has  just  returned  from  that  city.  The  purpose  of 
the  company  is  to  build  a  line  from  Toledo  to  Cin- 
cinnati, through  Defiance,  Greenville,  Van  Wert  and 
some  other  important  towns.  The  construction  work 
will  be  begun  next  spring,  and  it  will  probably 
require  two  years  to  complete  the  entire  line. 

J.  W.  McClymonds  of  Massillon,  Ohio,  one  of 
the  principal  owners  of  the  Syracuse  Rapid  Transit 
Company  of  Syracuse,  N.  Y.,  has  been  in  Syracuse 
the  last  week  negotiating  with  the  receiver  of  the 
Syracuse,  Lakeside  and  Baldwinsville  Railway  Com- 
pany with  a  view,  it  is  said,  to  merging  the  properties. 
Should  the  deal  be  mad-^  the  Rapid  Transit  company 
may  build  a  line  to  Oswego.  For  som^e  time  there 
has  been  trouble  in  the-  courts  over  the  matter. 

A.  L.  Rich  &  Co.,  J.  P.  Hornaday  and  other  Cin- 
cinnati men  are  building  an  electric  line  between 
Salisbury  and  Spencer,  N.  C.  The  company  is  cap- 
italized at  $400,000.  The  two  cities  are  within  a 
short  distance  of  each  other  and  have  a  combined 
population  of  20,000.  Several  large  cotton  mills  are 
located  in  that  section.  C. 


Michigan. 

Detroit,  December  28. — The  Vilhige  Council  of  St. 
Johns  has  granted  a  franchise  to  E.  M.  Hopkins,  rep- 
resenting the  proposed  Ionia  and  Owosso  electric  rail- 
road, giving  the  new  road  a  right-of-way  through 
the  village  of  St.  Johns.  The  proposed  road  forms  a 
link  in  the  projected  electric  line  across  the  state,  and 
similar  franchises  have  been  granted  by  other  vil- 
lages along  the  Detroit,  Grand  Haven  and  Milwau- 
kee railway,  which  the  new  road  is  to  parallel  in 
this  part  of  the  state. 

Regular  service  from  Rockwood  to  Toledo  has 
been  inaugurated  by  the  Detroit,  Toledo  and  Monroe 
Short  Line. 

The  Village  Council  of  Lyons  has  granted  a  fran- 
chise to  a  company,  which,  it  is  claimed,  will  run  an 
electric  line  through  from  Ionia  to  Owosso.  It  is 
said  that  the  cars  will  be  running  inside  of  18 
months. 

The  w^ater  has  been  shut  oft"  at  the  new  dam  of 
the  East  Jordan  Power  and  Light  Company's  plant 
at  East  Jordan  and  it  is  expected  to  have  the  whole 
plant  in  operation  by  the  first  of  the  year.  The  ma- 
chinery is  now  on  the  ground.  About  240  horsepower 
will  be  furnished  at  first  and  power  for  the  new 
grist  mill  and  for  the  city  lights  will  be  furnished. 

Charles  H.  Strong  &  Co.  of  Cleveland,  Ohio,  have 
contracted  to  build  the  Traverse  City  and  Peninsula 
railroad,  which  was  incorporated  in  Lansing.  Mich., 
with  a  capital  of  $500,000.  Alderman  L.  K.  Gibbs 
of  Traverse  City,  who  has  been  interested  in  giving 
that  city  a  street-railway  franchise  and  who  has 
worked  to  that  end  for  two  or  three  years,  was 
elected  president. 

The  Bay  City  council  has  adopted  a  resolution  in- 
structing the  city  attorney  to  prepare  ordinances  per- 
mitting the  city  to  engage  in  commercial  electric 
lighting.  It  is  hardly  considered  probable  that  the 
council  will  carry  such  a  step  through,  but  it  is  in- 
tended as  a  club  to  force  the  gas  and  electric  com- 
panies to  furnish  better  light.  The  gas  company  last 
week  furnished  an  average  of  lo-candlepower  gas 
light  instead  of  18,  as  required  by  the  franchise. 

Lake  City  has  a  new  electric-lighting  plant,  which 
has  just  been  completed,  and  will  be  put  in  operation 
this  week.  It  is  built  in  with  the  old  waterworks 
.station,  which  was  erected  in  188S,  C.  G,  W. 


Texas  and  Mexico. 

Austin,  Texas,  December  26. — The  company  which 
has  been  oi-ganized  at  Port  Arthur,  Texas,  through 
the  efforts  of  John  W.  Gates  for  the  construction 
and  operation  of  an  electric  railway  from  that  place 
to  Taylor's  Bayou  will  soon  file  its  charter  for  record 
in  the  secretary  of  state's  office  at  Austin.  It  is 
stated  that  Mr.  Gates  owns  a  controlling  interest 
in  the  company.  It  is  reported  that  the  Beaumont 
and  Sour  I^ke  Construction  Company  will  be 
awarded  the  contract  for  building  the  new  line. 

The  Waxahachie  Gas  and  Electric  Company  has 
been  organized  with  a  capital  stock  of  $100,000  for 
the  purpose  of  installing  an  electric-light  and  power 
plant  and  a  gas  plant  at  Waxahachie.  Texas.  The 
incorporators  of  the  company  are  J.  F.  Strickland, 
Osce  Goodwin,  W.  C.  Ross  and  M.  B.  Templeton, 
all  of  Waxahachie,  and  R.  C.  Vickery  of  Fort  Worth. 

A  company  has  been  organized  for  the  purpose  of 
constructing  an  interurban  street  railway  from  Pue- 
bla,  Mexico,  to  the  town  of  San  Francisco  Toti- 
mehuacan,  a  distance  of  nine  miles.  The  proposed 
road  will  pass  through  a  number  of  thriving  suburbs. 
The  cars  will  probably  be  operated  by  electric  power. 

The  new  electric-light  and  power  plant  at  Tehuacan, 
Mexico,  will  be  completed  and  formally  inaugurated 
some  time  in  February.  The  event  will  be  cele- 
brated by  the  people  of  the  town. 

The  Federal  District  Electric  Tramways  Company 
of  Mexico  has  decided  to  construct  an  electric  line 
from  Tlalpam  to  Tuipucco  and  Xochimilco.  Work 
will  be  commenced  soon. 

The  construction  of  a  large  electric-light  and 
power  plant  near  Ocatlan,  Mexico,  is  contemplated, 
the  primary  object  being  to  provide  power  for  oper- 
ating the  mines  of  this  district. 

The  Mexican  government  has  granted  a  concession 
to  the  El  Paso  and  Juarez  Traction  Company  author- 
izing it  to  build  its  lines  and  operate  its  cars  over 
the  streets  of  Juarez,  Mexico,  for  a  period  of  85 
years.  The  company  obligates  itself  to  construct  an 
iron  bridge  across  the  Rio  Grande,  to  replace  the 
wooden  structure  now  in   use. 

The  municipal  authorities  of  the  City  of  Mexico 
have  approved  the  plan  submitted  by  the  Mexican 
Traction  Company  for  extending  its  line  into  the 
Nueva  Colonia  del  Paseo.  The  models  for  the  cross- 
ings over  the  other  electric  lines  in  the  city  have 
also  been  approved. 

It  is  announced  that  the  Federal  District  Electric 
Tramways  Company  of  the  City  of  Mexico  will  build 
a  line  from  Tlalpam  to  the  towns  of  Tuipulco  and 
Xochimilco.  This  line  will  open  up  a  new  agri- 
cultural district  and  will  give  the  road  an  increased 
freight  traffic. 

The  Mexican  government  has  granted  a  conces- 
sion to  Filiberto  Romero  for  the  establishment  of  an 
electric  power  plant  on  the  River  Tanocco,  at  a 
place  called  Chorro  Grande,  in  the  state  of  Vera 
Cruz. 

The  Mexican-American  Company,  which  was  re- 
cently organized  under  the  laws  of  the  state  of 
New  York  with  a  capital  stock  of  $2,000,000,  has 
acquired  all  of  the  concessions,  franchises  and  prop- 
erty of  the  Jalisco  Development  Company  of  Guada- 
lajura,  Mexico,  with  the  view  of  constructing  an 
extensive  system  of  electric  railway  in  the  southern 
part  of  Mexico.  Tlie  new  company  is  composed  of 
Ernesto  Mora,  a  wealthy  banker  of  Guadalajura; 
J.  N.  Zormeno,  a  wealthy  attorney  of  the  City  of 
Mexico,  and  a  number  of  other  Mexican  and  Ameri- 
can capitalists.  E.  H.  Talbot  of  Chicago  is  presi- 
dent of  the  company.  It  is  proposed  to  build  more 
than    200   miles  of  electric   railway. 

James  Kilton  has  obtained  the  contract  to  supply 
Matehuela.  Mexico,  with  electric  lights  and  power 
and  to  establish  and  operate  a  system  of  waterworks. 
He  has  already  begun  the  development  of  extensive 
plans,  which  include  the  construction  of  four  electric 
generating  stations  which  are  to  obtain  their  initial 
power  from  water  which  is  to  be  piped  from  large 
natural  springs  situated  on  the  top  of  a  mountain 
at  a  height  of  1,000  feet  above  the  city  and  35  kilo- 
meters distant.  The  water  of  these  springs  will  be 
piped  to  the  power  stations  and  thence  conveyed  to 
the  city  and  used  to  supply  the  mains  of  the  water- 
works system.  H. 


Northwestern  Notations. 

Minneapolis,  December  26. — The  Minnesota  Power 
and  Trolley  Company  has  been  granted  its  petition 
for  the  old  right-of-way  of  the  Great  Northern  rail- 
way, from  Excelsior  to  Hopkins,  and  will  commence 
the  construction  in  the  spring  of  a  double-track  trol- 
ley line  from  the  former  place  to  Minneapolis,  where 
connection  will  be  made  with  the  local  street-car 
lines. 

The  Eastern  Wisconsin  Railway  and  Light  Com- 
pany of  Fond  du  Lac,  Wis.,  reports  gross  receipts 
for  the  last  year  amounting  to  $133,665,  an  increase 
of  62  per  cent,  over  that  of  the  previous  year. 

A  new  electric  road  is  planned  from  Beloit  to  Elk- 
horn,  Wis.,  by  the  capitalists  who  control  the  Rock- 
ford,  Beloit  and  Janesville  Hne. 

A  street-car  franchise  for  C.  A.  Beebe  is  being 
considered  by  the  council  at  Fond  du  Lac.  Wis. 

The  Milwaukee  Electric  Railway  and  Light  Com- 
pany's gross  receipts  for  the  year  were  $3,016,425. 
Those  of  the  Milwaukee  Heat,  Light  and  Traction 
Companv  amounted  to  $420,352. 

The  Abbotsford  (Wis.)  Electric  Light  and_  Tele- 
phone Company  has  incorporated  with  a  capital  of 
$25,000.     A.  J.  Yoxmg  heads  the  list  of  incorporators. 


A  request  for  an  electric-light  franchise  has  been 
filed  at  Woonsocket,   S.   D. 

The  Milwaiilcee  Electric  Railway  and  Light  Com- 
pany will  put  in  a  double  track  to  South  Milwaukee. 

George  Teubner  has  resigned  his  position  as  su- 
perintendent of  the  electric-light  plant  at  Winnebago 
City,  Minn. 

The  street-car  company's  property  at  Sault  Ste. 
Marie,  Mich.,  was  attached  by  the  creditors  and  the 
service  is  being  controlled  by  them  until  a  settle- 
ment is  made. 

Frank  McDonough  of  Eau  Claire,  Wis.,  is  putting 
in  an  electric-light  system  at  Frederic,  Wis. 

The  gross  receipts  for  the  year  of  the  Sheboygan 
(Wis.)  Light,  Power  and  Railway  Company  was 
$92,589- 

J.  A.  Soper  has  resigned  as  manager  of  the  West- 
ern Union  Telegraph   Company  at  Owatonna,  Minn. 

The  Oconomowoc-Watertown  (Wis,)  Heat,  Light 
and  Power  Company  has  been  incorporated  and  will 
build  trolley  lines  connecting  Oconomowoc,  Water- 
town.  Lake  Mills,  Jefferson,  Koshkonong  and  Janes- 
ville. R. 


Among  the  Rockies, 

Salt  Lake  City,  Utah,  December  26. — The  genera* 
tion  of  electrical  energ>^  to  the  amount  of  100,000 
horsepower  from'  the  Falls  of  Shoshone,  Twin  Falls 
and  Auger  on  the  Snake  River,  Idaho,  is  planned  by 
a  company  which  will  be  organized  under  the  laws 
of  Maine  within  a  few  days.  The  proposed  plant 
will  be  established  at  an  expense  estimated  at  $750,- 
000.  The  power  will  be  distributed  through  the  three 
states  of  Idaho,   Nevada  and  Utah. 

A  trust  deed  of  the  Cceur  d'Alene  and  Spokane 
Railway  Company,  to  secure  an  issue  of  bonds  of 
$500,000  to  the  Title  Guaranty  and  Trust  Company, 
has  been  filed  for  record  with  ^he  county  auditor  at 
Spokane.  The  company  has  almost  completed  its 
system,  which  is  expected  to  be  in  operation  within 
the  next  few  weeks. 

Tlie  Utah  Light  and  Power  Company  has  estab- 
lished an  additional  power  plant  at  Garland,  Utah, 
on  the  Bear  River,  with  a  capacity  of  5,000  horse- 
power. 

It  is  the  intention  of  the  management  of  the  Utah 
Light  and  Power  Company  to  concentrate  all  of  its 
main  generating  plant  at  the  Jordan  station,  Jordan, 
Utah,  and  use  the  central  station  as  a  distributing 
plant.  The  company  is  preparing  to  install,  as  fast 
as  may  be  desired,  a  distributing  plant  to  cost  $100,- 
000. 

Work  has  been  ccn^menced  on  the  new  power  dam 
at  Carlsbad,  New  M-^xico.  The  dam  will  be  con- 
structed throughout  of  concrete,  and  will  be  several 
feet  higher  than  the  old  one. 

The  city  of  Huntsville,  Utah,  is  to  have  a  lighting 
system  installed  in  the  near  future.  A  franchise 
providing  for  the  work  has  been  applied  for.       G. 


On  the  Pacific  Slope. 

San  Francisco,  December  26. — M.  P.  Schell,  a 
dealer  in  electrical  supplies,  and  an  expert  model 
maker,  has  removed  from  529  to  507  Mission  Street. 

The  electrical  installation  at  H.  S.  Crocker  &  Co.'s 
large  printing  establishment  is  now  complete  and 
is  working  satisfactorily.  No  shafting  is  used  at 
all,  all  the  presses  and  other  apparatus  being  directly 
connected  to  individual  motors  of  various  sizes.  The 
motors  number  over  60  and  are  of  the  General  Elec- 
tric Company's  make,  the  installation  being  engi- 
neered by  the  Century  Electric  Company,  18  Second 
Street. 

The  General  Incandescent  Arc  Light  Company  now 
has  offices  in  the  new  Crossley  Building,  on  New 
Montgomery  and  Mission  Streets,  with  W.  A.  Ekberg 
as  district  manager. 

The  Butte  County  Railroad  Company  is  now  in 
the  market  for  a  large  f|uantity  of  small  electrical 
goods. 

The  Western  Electric  Company,  through  its  Pacific 
Coast  branch,  the  California  Electrical  Works,  has 
been  awarded  the  contract  by  the  town  of  Santa 
Clara  for  60  series  alternating  arc  lamps  and 
three  25-light  regulators,  in  addition  to  the  necessary 
switchboards  and   hangers. 

The  Board  of  Public  Works  has  been  requested 
by  the  Board  of  Supervisors  of  San  Francisco  to 
make  provision  for  the  placing  of  permanent  con- 
duits for  pipes  and  wires  under  the  streets  which 
may  hereafter  be  paved  or  repaved,  in  order  that 
the   tearing  up   of  pavements  may  be  avoided. 

Sealed  proposals  will  be  received  in  San  Francisco 
until  Januar\^  12th  for  the  construction  of  a  frame 
g>'mnasium  and  post  exchange  building,  including 
plumbing,  electric  wiring,  etc.,  at  Ord  Barracks,  Cal. 

The  Stockton  Electric  Railroad  Company  of  Stock- 
ton, Cal.,  is  arranging  to  reconstruct  its  lines  on  Main. 
California  and  El  Dorado  Streets.  W.  R.  Clark, 
present  manager  of  the  road,  will  resign  from  that 
position  after  the  first  of  the  year,  and  Frank  Web- 
ster will  take  his  place. 

An  application  is  to  be  filed  with  the  City  Council 
of  Stockton  for  a  franchise  for  operating  an  electric 
system  inside  the  city  limits  by  what  are  believed 
to  be  the  representatives  of  H.  S.  Huntington,  who 
is  to  construct  an  electric  road  from  Bakersfield  down 
to  the  San.  Joaquin  Valley,  through  Fresno  to  Stock- 
ton, and  probably  on  to  San  Francisco.  Robert  G. 
Paddock  of  San  Francisco,  who  is  interested  in  the 
work,  is  at  present  in  Stockton  for  the  purpose  of 
securing  data  and  makii^  preparations  for  the  appli- 
cation of  the  franchise.     The  principal  object  in  se- 
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curing  the  franchise  is  to  bring  a  new  electric  current 
to  a  power  station  in  which  an  auxiliary  plant  will 
be  installed. 

Advices  from  Alhambra  state  that  the  Pacific  Elec- 
tric Company  has  a  new  lighting  franchise  drawn 
which  will  be  advertised  for  sale,  and  it  is  expected 
that  the  same  company  will  be  the  only  bidder. 

The  Portland  General  Electric  Company  of  Port- 
land, Ore.,  is  preparing  to  erect  a  new  power  house 
and  install  a  plant  near  the  North  Portland  water- 
front. The  new  improvements  will  cost  in  the  neigh- 
borhood of  $850,000.  A  48-inch  water  main,  to  tap 
the  river  opposite  the  new  plant,  is  among  the  items 
on  which  bids  are  being  asked. 

The  supervisors  of  San  Joaquin  County  have  voted 
to  advertise  the  new  application  of  H.  H.  Griffith 
for  a  franchise  for  an  electric  railroad  to  extend 
along  various  thoroughfares  north,  east  and  south  of 
Stockton,  the  principal  roads  being  along  the  Lower 
Sacramento  Road  to  tlie  Calaveras  River.  These 
lines  will  connect  with  those  for  which  Mr.  Griffith 
has  already  secured  franchises  from  the  river  to 
Lodi  and  Woodbridge.  Another  branch  will  extend 
to  the  baths  and  glass  works  south  of  the  city,  and 
there  will  also  be  a  line  run  through  the  Gambette 
and  Fair  Oaks  additions. 

The  bid  of  $500  made  by  the  Oakland  Transit 
Company  for  a  street-railway  franchise  on  Alcatraz 
.Avenue,  Oakland,  and  College  Avenue,  Berkeley,  has 
been  accepted  by  the  Board  of  Supervisors.  It  is 
the  intention  of  the  company  to  extend  its  lines  into 
North  Oakland  and  Berkeley,  and  work  and  will  be 
begun  at  once. 

Amended  articles  of  incorporation  of  the  Fresno 
City  Railroad  Company  have  been  filed  in  order  to 
reduce  the  number  of  directors  from  10  to  five. 
Among  the  directors  are  W.  G.  Kerckhoiif  of  Los 
Angeles  and  H.   E.  Huntington  of  New  York. 

The  North  Shore  Railroad  Company  is  to  equip 
its  cars  with  electric  heaters.  The  work  will  be 
done  in  the  company's  car  shop  at  Sausalito. 

The  Edison  Electric  Company  has  secured  a  fran- 
chise for  an  electric  road  between  Santa  Barbara 
and  Summerland,  eight  miles  south.  This  is  to  be 
a  part  of  a  system  contemplated  between  Santa  Bar- 
bara and  Los  Angeles. 

Material  for  the  construction  of  the  Los  Angeles 
and  Santa  Ana  electric  line  is  arriving  on  the  ground 
and   contracts   for  ties  and  rails   have  been  let. 

Work  on  the  Petaluma  electric  road  is  to  commence 
at  once  under  the  direction  of  Hunter  Smith.  The 
engineers  are  through  with  the  sur\'eys,  and  all  is 
now  ready  for  grading. 

C.  E.  Summer,  who  is  representing  the  Empire 
Construction  Company  at  San  Diego,  states  that  he 
will  commence  work  on  his  lighting  plant  as  soon 
as  the   franchise  is  granted. 

The  power  station  of  the  Bakersfield  Electric  Light 
Company  at  Bakersfield,  Cal.,  is  to  be  equipped  with 
new  apparatus. 

The  Gas  and  Electric  Light  Company  of  San 
Diego,  Cal.,  is  negotiating  with  the  city  authorities 
of  National  City  in  regard  to  furnishing  power  for 
lighting  purposes. 

Work  on  the  new  electric  railway  from  San  Mateo 
to  Halfmoon  Bay,  Cal.,  is  being  pushed  by  Chief 
Engineer  E.  F.  Haas.  This  franchise  is  held  by 
I-L   B.   Bowie  and   C.  W.  Clark 

The  California.  Gas  Fixture  Company  of  330  Post 
Street,  carrying  gas  and  electric  fixtures,  is  to  move 
to  515-519  Mission  Street,  by  January  31st. 

John  A.  Yealman  &  Co.,  located  at  13  First  Street, 
San  Francisco,  are  to  move  to  330  Market  Street 
soon.  This  firm  makes  a  specialty  of  large  mu- 
nicipal contracts,  mining  machinery,  and  installations 
in  Alaska. 

George  Henderson  of  Eureka  has  contracted  with 
the  Westinghouse  company  for  the  apparatus  for  a 
power  plant  on  the  Klamath  River  and  an  auxiliary 
plant  in  East  Eureka. 

The  Bush  &^  Mallett  Company  at  338  Post  Street 
is  to  remove  its  store  to  61S  Mission  Street  in 
the  Crossley  Building.  A. 


PERSONAL. 


Oscar  K.  Currier  of  Lawrence,  Mass.,  died  on 
December  iSth  in  that  city,  aged  nearly  59  years. 
He  had  had  a  varied  career  in  electrical  occupations, 
and  had  held  many  important  positions. 

W.  J.  Bourne,  president  of  the  San  Francisco  Gas 
and  Electric  Company,  has  just  left  on  an  extended 
trip  to  Europe.  Mr.  Bourne  has  worked  hard  to 
bring  about  the  consolidation  of  the  various  electric 
companies  in  San  Francisco  and  in  getting  the  new 
company  in  running  shape,  and  he  feels  entitled 
to  a  rest. 

The  death  of  F.  H.  Sweet,  president  of  the  Fond 
du  Lac  (Wis.)  and  Northeastern  Railway  and  Light 
Company  is  reported.  Mr.  Sweet  was  appointed  re- 
ceiver for  the  Little  Wolf  River  Telephone  Company 
of  Weyauwega,  Wis,,  some  time  ago  and  had  not 
quite  closed  up  the  affairs  of  that  company  at  the 
time  of  his  death. 

W.  G.  Ross  of  Montreal  has  resigned  as  second 
vice-president  of  the  Montreal  I-ight,  Heat  and  Power 
Company,  and  has  become  managing  director  of  the 
Montreal  street  railway.  Mr.  Rudolphe  Forget,  who 
resigned  from  the  first  vice-presidency  of  the  power 
company  to  make  way  for  Mr.  McLea  Walbank,  was 
appointed  to  succeed  Mr.   Ross. 

James  B.  Randol,  a  prominent  mining  engineer. 
weill  laiown  throughout  the  West,  died  at  his  home 


in  New  York  last  week.  He  was  well  known  in 
engineering  circles,  being  a  member  of  the  Engineers' 
Club  of  New  York,  Metropolitan  Club,  American  So- 
ciety of  Mechanical  Engineers,  National  Arts  Club, 
and  American  Institute  of  Mini.lg  Engineers. 

Hugh  J.  McGowan,  president  of  the  Indianapolis 
Traction  and  Terminal  Company,  has  returned  from 
a  trip  abroad  greatly  improved  in  health.  '  Mr.  Mc- 
Gowan has  been  absent  from  Indianapolis  for  five 
months,  during  which  time  he  traveled  in  Europe, 
principally  in  France  and  Italy.  While  abroad  he 
spent  a  portion  of  his  time  in  a  careful  study  of  the 
methods   of  the  systems  of  European  rapid  transit. 

General  Alfred  P.  Rockwell  of  Boston  died  sud- 
deidy  of  heart  disease  on  December  24th.  Mr.  Rock- 
well graduated  from  Yale  in  1855  and  afterward 
studied  engineering  in  the  Sheffield  Scientific  School 
and  in  London.  After  the  civil  war  he  returned 
to  the  Sheffield  school,  where  he  became  professor  of 
engineering,  and  later  was  made  professor  of  engi- 
neering in  the  Massachusetts  Institute  of  Technology. 


ELECTRIC  LIGHTING. 

A  five-year  contract  for  city  lighting  has  been  let 
by  the  city  of  Eureka,  Cal.,  to  the  Eureka  Electric 
Light   Company. 

Plans  submitted  to  the  City  Council  of  Augusta, 
Ky.,  for  a  proposed  electric-light  plant  call  for  an 
expenditure  of  $11,000. 

John  Leslie  of  Hopkinsville,  Ky.,  has  purchased 
the  electric-lighting  plant  at  Lapeere,  Mich.  He  will 
enlarge  the  plant  and  install  some  new  machinery. 

Manager  Garfield  of  the  Guthrie  (Okla.)  Electric 
Light  Company  announces  that  the  old  plant  is  to 
be  abandoned  and  a  new  one  to  cost  $70,000  will  be 
erected  to  take  its  place. 

The  North  Shore  Electric  Company  will  soon 
supply  electricity  for  Highland  Park,  111.,  and  vicin- 
ity in  the  daytime  from  Its  Evanston  plant.  A  new 
power  house  in  Waukegan  is  planned  by  the  concern. 

The  Consolidated  Gas  and  Electric  Company  of 
Batavia,  N.  Y.,  has  been  placed  in  the  hands  of 
E.  C.  Atwater  as  receiver,  the  foreclosure  of  a 
$20,000  mortgage  on  the  company's  property  having 
been  ordered  by  the  court. 

The  Kilbourne  &  Clark  Company  of  Seattle, 
Wash.,  has  been  recently  awarded  the  contract  for 
an  electric-lighting  plant  to  be  erected  at  Port  An- 
geles, Wash. ;  also  for  one  at  Leavenworth,  Wash. 
Next  week  it  will  begin  the  work  of  installing  a 
complete  lighting  system  for  the  state  capitol  build- 
ing at  Olympia,  Wash. 

The  municipal  lighting  plant  at  Sydney,  Australia, 
is  soon  to  let  contracts  for  an  additional  plant,  _  A 
1. 000-horsepower  .engine  with  a  complete  condensing 
plant  and  a  large  alternator  will  be  installed.  It  is 
the  intention  of  the  Sydney  authorities  to  further 
increase  the  capacity  of  the  plant  by  adding  two 
more  i.ooo-horsepower  alternators.  T.  Rooke  is  the 
consulting  engineer. 

The  city  of  Kewanee,  III.,  has  abandoned  the  idea 
of  municipal  ownership  for  the  present  at  least.  At 
a  special  meeting  of  the  City  Council  the  plan  for 
installing  a  municipal  electric-lighting  plant  was  dis- 
cussed by  the  aldennen,  and  on  taking  a  vote  the 
proposition  was  defeated  by  a  vote  of  seven  to  one. 
Both  of  the  daily  papers  of  Kewanee  opposed  the  plan 
for  the  present  and  suggest  that  the  Kewanee  Light 
and  Power  Company  continue  to  light  the  city. 

City  Electrician  Ellicott  of  Chicago,  who  has 
charge  of  the  installing  of  the  electric  plant  for  fur- 
nishing light  and  powei^  to  the  St.  Louis  exposi- 
tion, suggests  a  plan  to  Mayor  Harrison  whereby 
the  city  will  have  a  chance  to  get  a  large  lighting 
plant  for  perhaps  half  its  value  He  suggests  that 
the  City  Council  appropriate  $100,000  for  the  pur- 
chase of  electric-lighting  machinery  that  will  be 
exhibited  at  the  exposition.  With  this  amount  he 
thinks  it  will  be  possible  to  purchase  $200,000  worth 
of  the  best  electrical  machinery  and  almost  double 
the  city's  present  facilities. 


ELECTRIC  RAILWAYS. 

Some  progress  is  reported  in  the  plans  for  financing 
the  proposed  extension  to  the  South  Side  elevated 
railroad  in  Chicago.  Several  million  dollars  will  be 
required. 

The  electric  interurban  line  extending  from  St. 
Louis  and  East  St.  Louis  eastward  has  now  been 
cpened  to  Lebanon,  111.,  about  22  miles  from  St. 
Louis. 

George  E.  Macomber  and  Governor  Hill  of  Maine 
were  at  Decatur.  111.,  recently,  where,  it  is  reported, 
they  effected  a  consolidation  of  the  interurban  elec- 
tric road,  extending  from  Decatur  to  Riverton,  the 
Decatur  Gas  and  Electric  Company,  and  the  Decatur 
Traction  Company,  the  properly  aggregating  $1,300,- 
oco  in  value.  Steps  were  taken  to  push  the  constijuc- 
tion  of  the  Interurban  toward  St.  Louis  as  rapidly 
as  possible. 

The  Tramway  Board  of  Christchurch,  New  Zea- 
land, will  receive  bids  until  March  17,  1904,  for  the 
complete  installation  of  an  electric  street-railway  sys- 
tem in  that  city.  The  specifications,  which  are  di- 
vided into  16  sections  covering  the  various  classes 
of  work  and  equipment,  may  be  had  upon  the  pay- 


ment of  a  fee  of  $15  for  each  section,  or  $125  for 
the  complete  set,  to  the  agent-general  of  New  Zea- 
land, London,  England. 

The  Public  Service  Corporation  of  New  Jersey, 
which  controls  the  street-car,  gas  and  electric-light- 
ing services  in  Passaic,  Essex,  Hudson  and  Union 
Counties,  is  said  to  have  closed  a  deal  by  which 
the  New  Jersey  and  Hudson  River  Railway  and 
Ferry  Company  line  from  Paterson  to  the  foot  of 
Manhattan  Street,  New  York,  passes  into  its  control. 
This  was  the  one  independent  trolley  road  remaining 
in  the  northern  part  of  the  state. 

Two  Zurich  engineers,  Messrs.  Grote  and  Wester- 
mann.  have  applied  for  a  concession  to  build  an 
electric  railroad  in  the  Bernina  Pass,  Canton  of  Grau- 
biinden,  Switzerland.  This  new  road  will  run  from 
St.  Moritz  to  Pontresina,  thence  over  the  Bernina 
Pass  via  Poschiavinatal,  to  Tirano,  where  it  will 
connect  with  the  "Veltlin  electric  road,  a  branch  of 
the  Adriatic  Railroad  Company.  The  new  road  will 
have  a  length  of  about  40  miles. 

Officials  of  the  local  union  representing  the  em- 
ployes of  the  Chicago  City  Railway  Company  and 
President  Hamilton  of  the  company  have  signed  a 
peace  compact  for  one  year  on  the  basis  of  the  agree- 
ment outlined  in  the  Westea^n  Electrician  recently. 
Only  the  question  of  wages  will  be  left  to  arbitra- 
tion, while  the  subject  of  routing  the  cars  will  be 
considered  by  a  joint  commission  made  up  of  the 
men  and  officials  of  the  company. 

.\  switching  tower  has  been  erected  by  the  Los 
Angeles  Railway  Company  to  facilitate  the  movement 
of  street  cars  at  the  busy  corner  of  Spring  and 
Fifth  Streets.  Dr.  W.  J.  Bell  of  Los  Angeles  is 
llie  inventor  of  several  of  the  contrivances  that 
operate  the  switches  from  the  tower  automatically. 
At  Fifth  Street  and  Maple  Avenue  Dr.  Bell  has  in 
successful  operation  an  invention  that  enables  the 
motorman  to  switch  his  car  at  will  without  stopping 
and  without  any  aid  from  the  conductor. 

The  financial  difficulties  of  the  Lake  Street  Elevated 
Railroad.  Chicago,  have  at  last  been  adjusted  and 
the  reorganization  plan  of  the  securities  committee 
declared  operative.  A  further  extension  of  time  to 
January  15,  1904,  for  the  depositin.g  of  securities  was 
made.  The  reorganization  provides  for  an  assess- 
ment of  $2  a  share  on  the  present  outstanding  stock 
of  $10,000,000.  The  capitalization  of  the  new  com- 
pany will  consist  of  $5,000,000  five  per  cent,  first- 
mortgage  bonds,  $3,200,000  non-cumulative  five  per 
cent,  preferred  stock  and  $6,000,000  common  stock. 


POWER  TRANSMISSION. 

The  prize  of  $20,000  placed  at  the  disposal  of  the 
Parisian  press  svndicate  by  Mr.  Osiris  has  been  di- 
vided between  Mrs.  Curie,  to  whom  $12,000  has  been 
allotted  to  enable  her  to  continue  her  researches  in 
radium,  and  Mr.  Branly.  who  received  $S.ooo  for  the 
discoverv  of  the  conductibility  and  nonconductibility 
of  iron  filings  under  the  influence  of  Hertzian  waves, 
which  render  space  telegraphy  possible. 

Charles  D.  Walcott  of  Tucson.  Ariz.,  has  just  re- 
ceived an  order  from  Secretary  Hitchcock  which  will 
at  once  start  the  work  on  the  Tonto  dam  on  Salt 
River.  Ariz.  Contracts  for  buildings  will  be  let  at 
once.  A  cement  plant  will  be  built,  a  saw  mill 
erected  and  a  temporary  steam  plant  put  in.  A  canal 
shout  two  miles  in  length  will  be  dug  to  convey 
water  from  the  river  to  the  power  house. 

An  offer  has  been  made,  it  is  said,  by  the  provincial 
government  of  Ontario,  Canada,  to  p.ay  the  $1,500,000 
necessary  to  complete  the  sum  of  $S,ooo,ooo  required 
for  the  reconstruction  of  the  Consolidated  Lake  Su- 
perior Company.  The  government  has  promised  to 
take  the  money  from  its  exchequer  if  Attorney  Toth- 
ermel  can  satisfy  the  provincial  officials  that  that  sum 
will  place  the  company's  affairs  on  a  good  financial 
basis. 


SOCIETIES  AND  SCHOOLS 

The  second  ordinary  meeting  of  the  Faraday  So- 
ciety was  held  Tuesday,  December  Sth,  in  the  library  of 
the  Institution  of  Electrical  Engineers,  London.  Dr. 
Tehfeldt  gave  a  short  resume  of  his  paper  on  "The 
Tol.TJ  and  Free  Energy  of  the  Lead  Accumulator." 
while  J.  A.  Sutherland  read  a  oaper  on  "Bitumen 
in  Insulating  Compositions."  (Part  1.1.  Remarks 
wei^e  also  made  by  several  other  members  of  the 
society. 

.'Kt  a  recent  meeting  of  prominent  electrical  engi- 
neers of  Columbus,  Ohio,  a  local  branch  of  the 
.^merican  Institute  of  Electrical  Engineers  was  or- 
ganized. The  following-named  officers  were 
elected:  President,  Professor  F.  C.  Caldwell  of  the 
Ohio  St.ate  LTniversitv :  secretary  and  treasurer. 
M.  C.  Hull  of  the  Columbus  Railway  and  Light 
Company:  board  of  managers,  F,  C.  Sessions  of  the 
Jeffrey  Company.  L.  G.  White  of  the  Columbus 
Railway  and  Light  Company,  M.  C.  Hunter  of  the 
Kilbourne  &  Jacobs  Company.  Perry  Okev  and  M.  F. 
Brown  of  the  Columbus  Railway  and  Light  Com- 
pany. 

PUBLICATIONS. 

Circular   No.    1.050  of  the  Westinghouse   Electric 
and  Manufacturing  Company  is  descriptive  of  elec-  . 
trie    motor-vehicle    equipments.      The    motors    illus- 
trated are  of  compact  form,  inclosed  in  cylindrical 
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casings.  They  range  in  weight  from  90  to  381 
pounds.  A  great  variety  of  controlling  apparatus  is 
described,  together  with  batterj'  indicators,  plugs, 
battery  contacts  and  the  like. 

The  December  number  of  The  Electric  City,  pub- 
lished by  the  Chicago  Edison  Company,  appears  with 
a  handsome  cover  in  colors  representing  a  gay 
Christmas  interior,  the  tree  illumined  with  electric 
lights. 

A  list  of  the  products  of  the  American  Steel  and 
Wire  Company  of  Chicago  is  given  in  a  small  book- 
let recently  issued.  The  list  embraces  different  sizes 
and  grades  of  telephone  and  telegraph  wire,  trol- 
ley wire  and  insulated-copper  wire  and  cables. 

A  leaflet  from  the  Commercial  Electric  Company 
of  Indianapolis,  Ind.,  contains  v-»luable  information 
for  those  anticipating  the  construction  of  small  elec- 
tric-lighting plants  in  the  matter  of  sizes  of  ma- 
chines,   voltages,    switchboard    equipment,    etc. 


WESTERN    ELECTRICIAN 

propriety  be  made  to  Congress,  but  not  to  a  judicial 
tribunal,  which  has  no  duty  but  to  interpret  the  law 
as  it  finds  it. 

The  Texas  Supreme  Court  holds  that  telegraph 
companies  are  responsible  for  losses  sustained  by  its 
patrons  through  information  gained  by  the  tapping 
of  wires.  The  case  was  that  in  which  the  Uvalda 
National  Bank  of  Uvalda,  Texas,  was  given  judgment 
and  awarded  $1,200  damages  against  the  Western 
Union  Telegraph  Company  for  loss  suffered  through 
wire  tapping,  the  court  being  of  the  opinion  that 
the^  telegraph  company  was  guilty  of  undue  negligence 
in  'the  transmission  of  the  message  over  its  line. 


TELEGRAPH. 


The  Warsaw  district  of  the  Imperial  Russian  Post 
and  Telegraph  Department  has  just  begun  work  on 
a  telegraph  line  to  run  from  the  city  of  Lodz  to  the 
Kolo  district,  a  distance  of  about  50  miles.  This 
new  line  is  being  built  in  order  to  handle  the  tele- 
graphic communications  between  western  Russia  and 
the  province  of  Posen,  Germany. 

S,  J.  Burke,  one  of  the  promoters  and  builders 
of  the  cable  line  from  Belize,  Honduras,  to  the 
Mexican  frontier;  B.  Edelstein  of  Chicago,  and 
R.  C.  Axling,  formerly  of  Kansas  City,  arrived  at 
New  Orleans  recently  from  Belize  and  announced 
that  only  a  few  more  miles  of  the  cable  remained 
to  be  constructed  to  put  British  Honduras  in  cable 
communication  with  the  rest  of  the  world. 

Judge  Henderson  M.  Somerville  of  the  Board  of 
United  States  General  Appraisers  has  overruled  the 
claim  of  the  Commercial  Pacific  Cable  Company  for 
free  entry  for  the  cable  from  Hawaii  to  the  United 
States.  The  claim  was  made  en  the  ground  that  the 
laying  of  the  cable  was  a  work  of  great  public  bene- 
fit.    Such  a  claim,  Judge  Somei-ville  said,  might  with 


TRADE  NEWS. 


The  General  Electric  Company  has  secured  the  con- 
tract for  furnishing  the  incandescent  lamps  for  the 
St.  Louis  e-xposition.  This  contract  calls  for  300,000 
lights,  costing  the  exposition  something  over  $40,000. 

It  is  said  the  Porter  Battery  Company,  which  now 
has  its  factory  at  Waukegan,  III,  will  remove  to 
Chicago,  where  it  can  secure  better  shipping  facili- 
ties for  its  eastern  orders.  The  firm  manufactures 
automobile  batteries. 

The  Central  Station  Engineering  Company,  1430 
Old  Colony  Building,  Chicago,  is  a  new  company 
just  formed  for  doing  a  general  electrical-engineer- 
ing and  contracting  business,  including  also  gas-en- 
gine work.  The  company  will  make  a  specialty  of 
re-equipping  run-down  plants,  both  in  office  admin- 
istration and  station  management. 


BUSINESS. 


The  Alleghany  Pin  and  Bracket  Company  of 
Covington,  Va.,  is  about  to  install  two-phase  West- 
inghouse  alternating  dynamos  to  take  the  place  of 
the  recent  installation  of  machines  for  operating 
motor  load  as  well  as  city  lights. 

The  American  Conduit  Company  of  New  York 
city  is  producing  a  desirable  article  in  its  electrolysis- 
proof  bituminized  fiber  conduit.  This  is  made  of 
especally  prepared   paper,   saturated    under   pressure 
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with  a  bituminous  composition  and  built  up,  under 
pressure,  of  a  number  of  laminations. 

The  Pardridge  reflector,  recently  illustrated  in  the 
Western  Electrician  and  manufactured  by  the  Par- 
dridge Shade  Reflector  Company  of  Chicago,  is  said 
to  be  giving  satisfaction.  The  company  is  increas- 
ing its  office  space  and  will  soon  procure  the  agencies 
for  several  new  electrical  specialties. 

The  Phelps  Company  of  Detroit  is  sending  out  to 
its  customers  a  large  bullseye  sign  reading  "Electrical 
Supplies,"  and  showing  an  accurate  picture  of  the 
turn-bulb  Hylo  lamp.  The  sign  is  lighted  with  a 
self-flashing  sign  lamp,  and  is  suitable  to  be  hung 
in  the  window  or  fastened  to  the  corner  of  the 
building. 

The  American  Electrical  Heater  Company  of  De- 
troit, Mich.,  is  sending  to  its  friends  a  unique  New 
Years  gift  in  the  shape  of  a  miniature  electric  flat- 
iron  about  4%  inches  long  and  weighing  perhaps  a 
pound,  to  be  used  as  a  paperweight.  The  resemblance 
to  the  real  article  is  complete,  even  to  the  insulated 
connecting  wire.  The  souvenir  is  appreciated  by 
recipients. 

The  Central  Electric  Company,  Chicago,  111.,  re- 
ports a  very  gratifying  business  for  the  outgoing 
year  of  1903  and  expects  that  1904  will  witness  still 
further  improvement  and  development  of  its  business. 
The  company  states  that  it  will  continue  to  push 
the  same  specialties  with  which  its  name  is  already 
so  well  identified — viz.,  Okonite  and  I.X.L.  wires, 
D.  &  W.  enclosed  fuses  and  safety  devices,  Pitts- 
burg transformers   and  Columbia  lamps. 

The  L.  B^  Allen  Company  of  Chicago,  maker  of 
the  well-known  Allen  soldering  sticks,  pastes,  salts, 
etc.,  for  electrical  work,  announces  that  it  has  placed 
on  the  market  what  it  considers  the  best  metal  polish 
yet  brought  out.  This  polish  is  for  use  on  all  kinds 
of  polishable  surfaces,  and  the  maker  guarantees  it 
to  contain  no  harmful  substance.  The  polish  is  in 
liquid  form,  in  two  colors.  The  green  is  for  silver, 
gold,  nickel,  etc.,  and  will  not  scratch.  The  red  ts 
for  brass,  and  is  designed  for  rapid  work.  The 
.A.Ilen  company  will  send  samples,  etc,  on  receipt  of 
postage. 
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Issued  (Uiiited  States  Fatent  Office)    Deccinher  23,  igoj. 


747)345'  Signaling  Apparatus.  James  E.  Allison,  St. 
Louis,  Mo.,  assignor  to  himself  and  George  M. 
Seeley,  St  Louis,  Mo.  Application  filed  August 
30,  1902. 

A  drum,  actuated  by  a  driving  spring,  is  made  to  op- 
erate the  signal  apparatus,  the  drum  being  in  turn  op- 
erated by  an  armature  connected  to  it  by  a  flexible 
connecting  device. 

747.354-  Electric  Welding  Machine.  George  Baehr, 
McKeesport,  Pa.,  assignor  to  the  National  Tube 
Company,  New  York,  N.  Y.,  and  Pittsburg  and 

McKeesport,    Pa.     Application    filed    August    6, 
1902. 

Two  pairs  of  plain-faced  current-conducting  rollers  bear 
on  a  flat  plate,  and  these,  together  with  a  bending  and 
welding  die  and  endless  mechanism  for  drawing  the 
heated  blank  through  the'die,  complete  the  invention. 

747,35s.  Perforating  Device  for  Music  Rolls.  Henry 
P.  Ball,  New  York,  N.  Y.,  assignor  of  one-half 
to  Samuel  Insull,  Chicago,  111.  Application  filed 
April  18,   1902. 

In  combination  with  a  perforating  device  for  music  rolls 
are  a  moving  master-roll,  a  bath  containing  a  conducting 
fluid,  in  which  the  roll  moves,  and  a  series  of  electrical 
terminals  arranged  in  pairs  in  the  bath,  and  so  located 
as  regards  each  other  that  when  the  perforations  in  the 
music  roll  lap  the  contacts  selected  electrical  circuits  will 
be  closed,  throwing  the  perforating  device  into  operation. 

747,367.  Flexible  Metallic  Tubing  for  Armoring  In- 
sulated Electrical  Conductors,  William  H.  K. 
Bowley,  London,  England.  Application  filed  No- 
vember 17,  1902. 

A  corrugated  strip  of  metal  is  coiled  so  that  each  turn 
is  partially  overlapped  by  the  next  succeeding  turn,  and 
a  strip  of  metal  is  wound  in  the  spaces  between  the  cor- 
rugations of  the  tube  so  formed. 

747,371.  Trolley  Wheel.  Herbert  W.  Brockett,  Ham- 
den,  Conn,,  assignor  of  one-half  to  the  East 
Hampton  Bell  Company,  East  Hampton,  Conn. 
Application  filed  June  23,  1903. 

The  trolley  wheel  is  mounted  between  bushings,  which 
carry  projecting  arms  of  insulating  material,  which  serves 
to  guide  the  wheel  upon  the  wire. 

747,394-     Telephone  Wall  Set.     Ernest  B.  Fahnestock, 
New   York,    N.    Y.     Application   filed    April    13, 
1903. 
A  wall  casing  for  the  subscriber's  set  is  described. 

747,421.  Multiple  Switchboard.  Cnrl  M.  Hedman, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Rochester. 
N.  Y.    Application  filed  May  22.  1902. 

A  front  vertical  support  for  a  bank  of  jacks  is  pro- 
vided with  plug  openings  registering  with  the  jack  con- 
tacts to  the  rear  of  the  plug  openings.  Test  thimbles, 
having  screw-threaded  engagement  with  the  plug  open- 
ings, are  thereby  removably  secured  in  place,  and  test 
conductors  with  which  the  test  thimbles  have  separable 
mechanical  and  electrical-clamping  engagement  are  also 
supplied. 

747,446.  Electric-lighting  Attachment  for  Gas  Stoves. 
Samuel  Lewellen,  Philadelphia,  Pa.  Application 
filed  December  9,  1902. 

An  electric  circuit  is  made  and  broken  in  an  attach- 
ment attached  to  the  gas  jet,  lighting  the  gas. 

747,454.     Electric     Conductor.      Victor     Lowendahl, 


Stockholm,  Sweden.    Application  filed  February 
7.  1903- 

Grains  of  carbon  are  coated  with  metallic  envelopes 
and  are  subsequently  subjected  to  compressions,  with  or 
without  the  application  of  heat,  so  as  to  cause  the  grains 
to  adhere  together  mechanically  and  form  a  compact  mass 
for  the  body  of  the  conductor. 

747,470.  Support  for  Electrical  Conductors.  Robert 
Orr  and  John  Morrison,  New  York,  N.  Y.  Ap- 
plication filed  January  9,    1903. 

Two  members  are  connected  together,  one  of  the 
members  being  provided  with  a  recess,  having  an_  in- 
wardly extending  flange,  and  the  other  member  provided 
with  a  head,  extending  into  the  recess  and  surrounded 
by  an  insulating  material.  Each  member  is  provided  with 
a  wedge-shape  recess  and  a  wedge-shape  wire-gripping 
clip  or  clamp  seated  in  the  recess. 

747,477.  Rail  Insulator.  Leonard  M.  Randolph, 
Newark,  N.  J.     Application  filed  May  4,  1903. 

A  non-porous  insulating  covering  for  rails  consists  of 
varnish  residue  and  an  absorbent  substance  laid  around 
the  rail  and  pressed  into  intimate  contact  with  it. 


NO.    747,491. — TELEPHONE    SYSTEM. 

747,485.  Electrical  Typewriting  Machine.  William 
E.  Roberts,  Newark,  N.  J.,  assignor  to  Wyckoff, 
Seamans  &  Benedict,  Ilion,  N.  Y.  Application 
filed  February  27,  1902. 

Several  electrical  contacts  carried  by  the  hand  of  the 
operator  and  each  corresponding  to  one  or  more  par- 
ticular printing  devices  of  the  machine,  cooperate  with 
a  contact  on  the  machine  through  electrical  connections 
between  the  contacts  and  the  selecting  devices. 

747,491.  Telephony.  Harry  O.  Rugh,  Chicago,  111., 
assignor  to  the  Illinois  Electric  Specialty  Com- 
pany, Chicago,  111.     Application  filed  June  2,  1902. 

A  metallic  circuit  is  employed  in  uniting  telephone  sub- 
stations,  and   grounded  telephone   lines  include    the   sides 
of  the   circuit   in  parallel.      Means  at  each  exchange    end 
of  the   circuit,   controlled   by  the  respective   exchange  op- 
erator,   for  compensating    for   difference    in    resistance    be- 
tween the  sides   of  the   metallic  circuit,  to   prevent  cross- 
talk,  form  an   important  feature   of  the   invention.      (See 
cut) 
-47.508.     Regulating  Device  for  Electric  Arc  Lamps. 
Aron  N.  Thorin,  Stockholm,  Sweden.    Applica- 
tion filed  August  2,   1902. 

Resting  against  the  carbon  is  a  roller  moving  on  an 
inclined  supporting  surface,  movable  with  the  carbon 
holder  and  arranged  to  direct  the  roller  against  the  car- 
bon      On  the  side  of  the  roller  opposite  that  upon  which 


the    carbon    is    located    are    means    for    freeing    the    roller 
from  the  carbon  when  the  carbon  holder  moves  down. 

747.515-  Telephone  or  Like  Cable.  Francis  Tremain. 
Highgate^  England.  Original  application  filed 
January  25,  1901.  Divided  and  this  appHcation 
filed  November  i,  igoi. 

Four  separate  strands  of  insulating  material  are  twisted 
together,  each  strand  containing  two  wires,  which  are 
adapted  to  form  a  short-distance  teleplionic  loop. 

747.528.  Fuse  and  Fuse  Magazine.  William  P. 
Woodruff,  Buffalo,  N.  Y.,  and  Daniel  J.  Mc- 
Carthy, Wilkinsburg,  Pa.  Application  filed  June 
12,  1903. 

The  fuses  arc  placed  side  by  side  between  two  end 
members,  which  contact  with  the  opposite  terminals  of 
each  fuse,  the  circuit  wires  being  attached  to  ti:e  end 
members. 

747,534-  Automatic  Signaling  Device  for  Linotype 
Machines.  John  Burger,  Providence,  R.  I.  Ap- 
plication filed  March  20,  1903. 

An  electric  bell  in  a  battery  circuit  gives  a  signal  when 
a  float  in  the  molten  liquid  reaches  a  certain  level. 

747,537-  Electrical  Switch.  George  J.  Crossland, 
Mobile,  AJa.    Application  filed  July  12,   1902. 

Electromagnetic  means  situated  bet\veen  the  switch  rails 
operate  them  in  either  direction,  the  magnets  being  ener- 
gized by  a  contact  bar  suspended  from  the  car, 

"47o53-  Connector  for  Electric  Circuits.  William 
H.  Kelsey,  Cambridge,  Mass.  Application  filed 
September  24,   1902. 

The  device  described  comprises  a  support  and  a  block 
having  a  number  of  dissimilar  electric-coupling  members 
movably  mounted  on  the  supports,  so  as  to  alternately 
present  the  members  in  coupling  position  thereon. 

747,6o2._  Battery  Transmitter.  John  S.  Goldberg, 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 
Telephone  Manufacturing  Company,  Chicago,  111. 
Application  filed   November   17.   1902, 

A  sloping  or  inclined  fastening  device  has  engagement 
with  the  diaphragm,  and  a  follower-ring  engages  the  cas- 
ing and  presses  the  inclined  fastening  device  into  engage- 
ment with  the  diaphragm,  the  device  being  subdivided 
into  radial  legs  provided  with  spring  toes  pressing  upon 
the  diaphragm. 

747,607.  Trolley  Pole.  Jonah  R.  Hollis,  Brockton, 
Mass.    Application  filed  November  7,  1902. 

Details  are  described. 

747,609.  Rosette.  Edward  J.  Hunt,  Toledo,  Ohio, 
assignor  to  the  Yost  Electric  Manufacturing 
Company,  Toledo,  Ohio.  Application  filed  June 
3.  1903- 

A  base  of  insulating  material  is  provided  with,  a  cap, 
a  recess  between  the  two  being  fitted  with  contact  screws 
for  the  terminal  wires. 

747,631.  Field-magnet  Coil  for  Electrical  Machines. 
Loyall  A.  Osborne,  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  June 
24,  1903. 

A  field-magnet  coil  for  electrical  machines  comprises 
two  concentric  sections,  each  formed  of  edgewise-bent  cop- 
pei'-strap  sheets  of  insulating  and  heat-resisting  material 
between  adjacent  turns.  Shells  of  insulating  and  heat- 
resisting  material  surround  the  two  sections  of  the  coil, 
and  a  hermetically  sealed  metal  shell  incloses  the  coil. 
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7A7fi7Z'  Electric  Switch.  Charles  C.  Badeau,  Swiss- 
vale,  Pa.     Application  filed  Augttst  12,  1903. 

A  switch  has  in  combination  a  stationary  contact,  a 
movable  member  carrying  a  second  contact,  a  lock  for  the 
movable  member  and  an  electromagnet  controlling  the 
lock.  The  coil  of  the  electromagnet  actuates  the  movable 
member. 

747,686.  System  of  Electrical  Regulation.  John  L.- 
Creveling,  New  York,  N.  Y.  Application  filed 
February  12,  igo2. 

In  a  system  of  electrical  distribution  are  combined  a 
generator,  adapted  to  be  driven  at  variable  speeds,  and 
a  storage  battery  charged  by  it.  A  regulator  maintains 
given  charging  currents  throughout  changes  in  speed  of 
the  generator.      (See    cut.) 

y4y,6g6.  Brush  Holder.  Henry  Geisenhoner,  Schen- 
ectady, N.   Y.,  assignor  to  the  General  Electric 


74,7,762,.  Registering  Mechanism.  William  H.  Pratt, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
September  24,  1901. 

A  register  or  counter  on  the  meter  tends  to  move 
backward,  and  gearing  is  supplied  whereby  the  meter 
is  required  to  overcome  such  backward  tendency  to  rota- 
tion before  it  can  produce  registration  on  the  counter  or 
register. 

747j765-  Railway  Motor.  Edward  D.  Priest,  Schen- 
ectady, N.  Y,.  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
September  16,   1902. 

A  frame  for  railway  motors  is  described,  having  bear- 
ings for  the  truck  axle,  and  flanged  or  disk-shaped  bear- 
ings for  the  armature  axle  detachably  secured  to  the  frame 
by    transverse    bolts,    the    frame    being    divided    above    the 


NO.    747,686. — SVSTEM    OF    ELECTRICAL    REGULATION 

Company,  Schenectady,  N.  Y.     Application  filed 
December  17,  1900. 

A  bar  is  adapted  to  be  mounted  on  a  suitable  support 
and  is  provided  with  a  brush  hole.  A  spring  bears  on  the 
brush,  and  a  longitudinally  pivoted  device  carries  the 
spring,  which  device  is  removably  mounted  on  the  bar,  to 
bridge  the  hole. 

747,697.  Electric  Fuse.  Henry  Geisenhoner.  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company.  Schenectady,  N.  Y.  Application  filed 
May  31.   1901. 

In  the  fuse  cartridge  is  a  discharge  opening.  A  fuse 
strip  crosses  the  openmg  and  threads  the  cartridge  walls 
and  extends  along  the  outside  of  the  cartridge,  a  hcat- 
rcfractory  packing  being  sujiplied  for  the  outside  parts. 


NO.    747,706. — MAGNETIC    CLUTCH. 

747,698.  Dynamo-electric  Machine.  Henry  Geisen- 
honer, Schenectady,  N.  Y..  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  August  28,  1901. 

An  electric-machine  element  has  coils  between  the  core 
teeth  and  a  filling  of  cement  between  the  teeth  outside  of 
the    coils   and    flush    with    the    ends    of    the    teeth. 

747,701.  Measuring  Device.  Charles  Hald,  Omaha. 
Neb.     Application   filed  November   29,   1902. 

An  electromagnetic  device  opens  a  valve  and  allows 
the  material  to  be  measured  or  weighed  to  flow  into  the 
weighing  vessel,  the  valve  being  automatically  shut  ntf 
when  the  scale  Ijcam  moves  up.      (See  cut.) 

747,706.  Magnetic  Clutch.  Edward  M.  Hewlett. 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  June   18,   1902. 

Two  rotary  clutch  members  are  arranged  to  be  brought 
into  frictional  engagement  with  each  other,  a  stationary 
member  of  magnetic  material  forms  part  of  the  same 
magnetic  circuit  as  the  rotary-clutch  members,  and  an 
exciting  coil  is  carried  by  the  stationary  member.  (See 
cut.) 

747.707-  Elevator.  Nelson  Hiss.  New  York,  and 
Harold  S.  MacKaye,  Yonkers,  N.  Y..  assignors 
to  the  Elevator  Securities  Company.  Application 
filed  May  31,  1902. 

Electrically  controlled  operating  means  control  the 
prime  mover.  An  electrically  controlled  brake  and  a 
switch  for  operating  either  at  will  are  combined,  with 
n'.cans  at  each  end  of  the  travel  of  the  car  for  throwing 
the  brake -actuating  means  in  multiple  with  the  con- 
troller-actuating means  and  simultaneously  breaking  con- 
nection between  the  switch  and  the  controller-actuating 
means. 

747.755-  Spark  Coil.  Charles  P.  L.  Noxon,  Syra- 
cuse. N.  Y.,  assignor  of  one-half  to  the  H.  H. 
Franklin  Manufacturing  Company,  Syracuse, 
N.  Y.    Application"  filed  August  20.  1902. 

A  pair_  of  terminals  are  connected  in  a  circuit  in  which 
a  spark  is  produced,  a  secondary  coil  is  connected  in  the 
circuit  and  a  device  -  is  arranged  in  the  circuit  offering 
greater  resistance  to  the  current  than  the  remaining  part 
of  the  circuit.  An  electric  conductor  connects  the  termi- 
nals, for  making  a  shunt  circuit,  the  shunt  circuit  offering 
a  greater  resistance  to  the  current  than  the  first  circuit. 


NO.    747. S90. — BRUSH    HOLDER. 

l)lane  of  the  bearings  and  each  part  provided  with  means 
for  peripherally  engaging  the  flanged  bearings. 

747,778.  Express  or  Other  Annunciator.  Joseph  H. 
Rusby,  Nutley,  N.  J.  Application  filed  Novem- 
ber 15,  1902. 

Oppositely  located  magnets  are  arranged  in  a  casing. 
An  armature  extends  between  the  magnets  and  is  pro- 
vided with  a  toothed  end,  a  balance  spring  for  the  arma- 
ture and  a  rocking  shaft  arranged  in  the  casing  and 
having  a  pinion  adapted  to  be  engaged  by  the  toothed  end 
of  the  armature,  so  that  when  the  magnets  are  energized 
the  shaft  will  be  rocked.  An  incandescent  lamp  is 
mounted   to    rock   with   the  shaft. 

747.795-  Automatic  Apparatus  for  Controlling  and 
Operating  the  Points  of  Electric  Railways  or 
Tramways.  Thomas  B.  Stewart,  William  H. 
Turner  and  Rowland  E,  Dixon.  Leeds,  England. 
Application  filed  April   i,   1902. 

A  large  solenoid  and  plunger  operate  the  switch,  the 
current  through  the  large  solenoid  being  regulated  by  two 
smaller  solenoids,  according  to  the  direction  in  which 
the  switch  is  to    be  opened. 

747,796.  Apparatus  for  Controlling  and  Operating 
Ihe  Points  of  Electric  Railways  or  Tramways. 
Tliomas  S.  Stewart.  William  H.  Turner  and 
Rowland  E.  Dixon,  Leeds,  England.  Application 
fded  March  6,  1903. 

A  movable  contact-hanger  is  carried  by  the  car,  which 
energizes  the  large  solenoid,  moving  the  switch. 

747,^2  [.  Starting  Rheostat.  Howard  B.  Wilson, 
Schenectady,  N.  Y.,  assignor  to  tiie  General  Elec- 
tric Company.  Schenectady,  N.  Y.  Application 
filed  August  21.  1902. 

Several  contact  segments  are  combined  with  a  rela- 
tively movable  contact  device  comprising  two  brushei^, 
arranged  one  behind  the  other  and  connected  in  parallel, 
the  leading  brush  having  as  much  higher  resistance  than 
the  one "  behind  it  as  the  drop  in  potential  between  the 
segments. 


NO,    747,701.  —  MEASURING    DEVICR. 

-47.841.  Electric  Apparatus  for  Welding  Tubes. 
George  Baehr,  McKeesport.  Pa.,  assignor  to  the 
National  Tube  Company,  Pittsburg,  Pa.  Appli- 
cation filed   January  31,   1902., 

In  apparatus  for  welding  pipes  or  tubes  electrically  arc 
combined  two  current-conducting  devices  adapted  to  bear 
on  opposite  sides  of  the  tube  joint,  each  of  the  devices 
comprising  a  planetary  conducting  ring.  Two  or  more 
supporting  rollers  to  bear  on  tlic-  inner  periphery  of  the 
ring.  The  rollers  are  mounted  on  levers,  and  means  for 
forcing  the  levers  apart,  whereby  the  rollers  are  held 
against  the   inner  periphery   of  the   ring,    arc  supplied. 


747,842.  Electric  Apparatus  for  Welding  Tubes. 
George  Baehr,  McKeesport,  Pa.,  assignor  to  the 
National  Tube  Company,  Pittsburg,  Pa.  Appli- 
cation filed  January  31,   1902. 

Conducting  rollers  mounted  to  move  along  the  tube  on 
opposite  sides   convey  the   heating  current, 

747,847.  Street-railway  Switching  Mechanism.  Wal- 
ter J.  Bell,  Los  Angeles,  Cal.,  assignor  of  one- 
half  to  Leon  F.  Moss,  Los  Angeles,  Cal.  Ap- 
plication filed  May  7,  1903. 

The  switch  is  moved  by  fluid  pressure,  the  valve  con- 
trolling the  fluid  being  in  turn  electrically  operated  by  a 
circuit,  which  is  closed  by  a  contact-making  element  on 
the  ear. 

747.853-  Retarding  Device  for  Electric  Circuit- 
breakers.  Algernon  R.  Cheyney,  Philadelphia, 
Pa.     Application  filed  April  16,  1903. 

A  cylinder  in  the  coil  of  a  solenoid  contains  a 
liquid.  Valves  control  the  emissions  of  liquid  from  the 
cylinder  during  the  entrance  of  the  solenoid  core,  and 
means  for  resisting  the  opening  of  one  of  the  valves, 
whereby  the  valves  are  rendered  successively  operative, 
are   further  specified. 

747,871.  Electrical  Measuring  Instrument  Earl  C. 
Eldredge,  Springfield,  Mass.  Application  filed 
October  3,  1903. 

A  small  ammeter  or  voltmeter  is  placed  in  a  pocket 
case  and  provided  with  a  long  flexible  contact  cord. 

747.873-  Commutator.  Hermann  F.  T.  Erben,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Compan}',  Schenectady,.  N.  Y.  Application  filed 
August  10,  1901. 

The  sections  of  the  clamping  rings  are  of  sufficient 
length  to  prevent  tipping  in  being  seated.  Straight 
flanges  on  the  rings  hold  them  to  the  frame,  and 
flanges  on  the  rings  hold  the  bars  on  the  frame, 
the  latter  flanges  being  beveled  to  engage  corresponding 
portions  of  the  commutator  bars,  to  permit  the  prdper 
seating  of    the    long    clamping-ring  sections. 

747,889.  Electric-lighting  System.  James  F.  McEl- 
roy.  .\lbany,  N.  Y.,  assignor  to  the  Consolidated 
Car  Heating  Company,  Albany,  N.  Y.  Applica- 
tion filed  October  21,  1902. 

In  combination  with  a  variable-speed  dynamo  is  a 
series-regulator  magnet,  lamps  in  groups,  a  storage  battery 
in  multiple  with  the  lamps  and  adjusting  devices  for  the 
regulator  controlled  by  the  lamp  groups  respectively,  to 
decrease  tiie  effect  of  the  regulator  with  respect  to  the 
current  dominating  it,  UDon  the  connection  of  the  re- 
spective   lamp    groups   to   the    circuit. 

747,850.  Brush  Holder  for  Electrical  Machines. 
James  F.  McEllroy,  Albany,  N.  Y.,  assignor  to. 
the  Consolidated  Car  Heating  Company.  Albany, 
N.  Y.     Application  filed  March  5,   1903. 

A  guide  for  the  brush,  a  follower,  a  spring,  an  anchor- 
age or  abutment  for  tlie  spring  movable  over  a  dead- 
center  with  respect  to  the  follower,  and  means  to  permit 
moving  the  follower  over  a  dead-center  with  respect  to 
the  anchorage  or  abutment  are  the  essential  features. 
(See  cut,) 

747.892.  Secondary-battery  Separator.  Hugh  Rod- 
man. Philadelphia,  Pa.,  assignor  to  the  Electric 
Storage  Battery  Company,  Philadelphia,  Pa. 
Application  filed  May  17,  1902. 

With  the  positive-pole  plate  or  clement  is  a  wooden 
imperforate  separator  and  means  for  keeping  the  wooden 
separator  out  of  contact  with  the  active  portion  of  the 
positive-pole  plate. 

747,911.  Connection  Terminal  and  Plug.  William 
W.  Dean,  Chicago,  111.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago.  111. 
Application  filed  Deceml>«r  26,  1900,  Renewed 
May  23,   1903. 

A  connecting  plug,  having  a  portion  adapted  to  enter 
a  suitnblc  socket  and  provided  with  a  bore  in  the  end, 
a  resilient  rod  mounted  within  the  bore  and  a  tip 
mounted  upon  the  end  of  the  rod  and  normally  main- 
tained in  an  eccentric  position,  are  the   essential   features. 

Reissue. 

12,185.  Connection  Counter  for  Telephone  Lines. 
Frank  R.  McBerty,  Evanston,  III.,  assignor  to 
the  Western  Electric  Company,  Chicago.  III. 
Application  filed  November  21,  1902.  Original 
application  filed  January  16,  1900. 

A  connection  counter  is  associated  with  one  of  a  pair 
of  telephone  lines.  Circuit  connections  of  the  counter  and 
means  at  the  sub-station  of  the  other  line  for  rendering 
the  circuit  connections  operative  to  actuate  the  counter 
are  the   main    features  of  the  invention. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electric.il  pnlents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
December  28,  1903 : 

35^,892.  Underground  Conduit.  Josiah  S.  Du  Eois,  Cam- 
den, N.   J. 

354.945.  Dynamo  Electric  Machine.  Elmer  A.  Spcrry,  Chi- 
cago,  III. 

354.946.  Dynamo  Electric  Machine.  Elmer  A.  Sperry,  Ctii- 
cago,    III. 

354.996.  Telegraphic  Switch.  John  Abstcrdam.  New  Vorlc, 
N.   v.,  assignor  to  Jeremiah  M.  Pelton,  New  York.  N.  Y. 

355,024.      Electric  Motor.     Henry  M.  Paine.  Newark,  N.  J. 

355.03^.  Telephone  Receiver.  Hans  A.  Schncckloth,  New 
York,  N.   Y. 

355.055-  Signaling  Apparatus  for  Railway  Trains.  John  H, 
Eickford,  Salem,  Mass.,  assignor  of  one-third  to  S. 
Fred.    Smith,    Salem,    Mass. 

3  5. S. 063.  Underground  Electrical  Conductor.  Francis  E. 
Crocker,  New  York,  N.  Y..  assignor  to  the  Edison 
Machine  Works,  New  York.  N.  Y. 

355.129.      Electric  Arc  Lami.     James  Eradv.  Brooklvn,   N.    Y. 

355,149.  Telephone  Receiver.  Amos  E.  Dnlb'-ar,  fiomcrville, 
Mass.,  assignor  to  the  Dolbear  Electric  Telephone  Com- 
pany  of   New  Jersey, 

355,164.  Electric  Heat  Regulator.  Richard  L.  Guion,  El- 
mira,   N.   Y.  , 

355,172.  Electric  Arc  Lamp.  Richard  F.  Jones,  St.  Louis, 
Mo. 

355,180.  Telephonic  Apparatus.  James  F.  McLaughlin, 
Philadelphia,  Pa. 

355,190.  Telephone  Appliance.  James  F.  McT.,aughlin,  Phila- 
delphia,  Pa. 

355,226.  Telephone  Check  Apparatus.  D.  Johnstone  Smith 
and  Daniel  Sinclair.  Glasgow,  County  of  Lanark,  Scot- 
land. 
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The  St.  Louis  Boiler  Explosion. 

As  stated  in  the  Western  Electrician  of  last  week, 
a  disastrous  boiler  explosion  demolished  a  large  por- 
tion of  the  Geyer  Avenue  power  plant  of  the  St. 
Louis  Transit  Company  at  5  p.  mr  on  December  21st. 
This  station,  which  is  one  of  the  oldest  operated  by 
the  Transit  company,  was  running  on  a  considerable 
overload  when,  without  warning,  a  battery  of  seven 
boilers  exploded  almost  simultaneously,  completely 
demolishing  one  end  of  the  building,  wrecking  the 
generator  room  and  Instantly  killing  five  employes 
who  were  in  that  part  of  the  building.  Thirty  others 
were  Injured,  and  two  of  these  have  since  died. 
The  accident  occurred  at  a  time  when  all  of  the 
stations  were  working  above  their  capacity,  and  It 
therefore  threw  a  load  on  the  remaining  stations 
which  caused  considerable  anxiety  to  the  Transit 
company  officials.  However,  the  peak  was  safely 
carried,  and  by  noon  of  the  next  day  a  portion  of 
the  mach'nery  was   again  put   In   operation. 

The    Geyer    Avenue    power    station    was    built    in 


demolishing  a  car  standing  on  a  siding.  A  portion 
of  a  boiler  shell  was  found  in  the  yard  of  the  Mc- 
Kinley  School,  three  blocks  away,  and  several  steam 
drums,  boiler  tubes  and  parts  of  shells  were  carried 
100  yards  or  more._  The  force  of  the  explosion  was 
terrific,  shattering  glass  in  many  of  the  near-by 
houses  and  badly  shaking  up  their  occupants. 

The  accident  occurred  at  a  time  when  the  shift 
in  the  boiler  room  was  being  changed.  The  men 
were  busy  getting  ready  to  go  to  their  homes  when 
there  was  a  rumbling  sound,  and  the  seven  boilers 
exploded  In  rapid  succession.  Hardly  a  foot  of  the 
brick  walls  of  that  end  of  the  power  house  remained 
standing.  After  the  arrival  of  nearly  100  police,  who 
were  rushed  to  the  scene,  the  work  of  rescue  began, 
but  the  force  was  greatly  handicapped  by  the  absence 
of  lights,  as  the  entire  plant  was  out  of  commission 
and  cut  off  from  electric  service.  Officials  of  the 
company  soon  arrived  and  directed  the  work  of 
putting  the  remainder  of  the  plant  into  service.  The 
great   steam   header,    half   of   which   had    been    torn 


that  the  boilers  were  carrying  over  125  pounds  pres- 
sure. 

The  accompanying  views  were  taken  on  the  morn- 
ing after  the  explosion  and  Illustrate  Its  destructive 
character.  The  plant  will  be  reconstructed  as  rap- 
Idly  as  possible,  as  the  Transit  company  is  now 
taxed  to  its  utmost  for  power. 

At  the  several  hearings  before  the  city  Board  of 
Engineers  held  since  the  explosion,  evidence  was 
brought  out  detrimental  to  the  Transit  Company, 
and  at  one  meeting  held  on  December  31st  Special 
Inspector  Rutledge  and  D.  A.  Wall,  formerly  em- 
ployed as  water  tender  by  the  Transit  Company,  added 
to  the  damaging  evidence  already  presented.  Mr.  Rut- 
ledge  and  Claim  Agent  M.  A.  Shipley  of  the  Fidelity 
Casualty  Insurance  Company  testified  that  they  had 
been  permitted  to  watch  a  test  of  the  valves  on  the 
boilers  in  question  on  December  29th  and  found  that 
they  would  not  blow  off  at  a  pressure  less  than  142 
pounds.  The  boilers  were  licensed  to  operate  at  a 
pressure  of  125  pounds,  and  former  testimony  had 
brought  out  the  fact  that  more  than  130  pounds  would 
be  dangerous.  Of  the  seven  valves  tested  It  was 
found  that  one  blew  off  at  142  pounds,  two  at  155 
pounds  and  one  at  170  pounds.  The  other  three 
had  been  taken  apart  and,  as  it  was  found  that  they 
were  not  In  working  order,  no  test  was  made. 

Mr.  Rutledge  stated  that  the  insurance  company, 
which  had  a  policy  on  the  exploded  boilers,  had  asked 
to  be  allowed  to  test  the  valves.  Mr.  DuPont  had 
refused  at  first,  saying  that  the  Transit  Company 
was  going  to  ha^'e  a  test  made  by  the  professors  at' 
Washington  UnIversItJ^  The  insurance  company 
then  made  a  formal  demand,  and  its  inspectors  were 
asked  to  call  at  the  office  of  the  Transit  Company. 


Wrecked  Enfjines  and  Generators  ai 


(  irM   ;     ^tt  ret    StatlOD. 

THE   ST.    LOUIS    BOILER   EXPLOSION. 


1891,  when  the  wrecked  boilers  were  installed.  The 
station  was  almost  entirely  destroyed  by  the  cyclone 
of  1896,  but  after  extensive  repairs  the  boilers  were 
again  put  in  commission.  Several  new  boilers  had 
been  added  to  the  station  but  a  short  time  ago,  but 
these  were  separated  by  a  wall  from  the  old  battery 
and  were  not  damaged  to  any  great  extent  by  the 
explosion. 

Steam  was  generated  in  this  plant  by  three  bat- 
teries of  boilers.  The  first  consisted  of  seven  250- 
horsepower  Heine  water-tube  boilers,  the  second  of 
two  soo-horsepower  and  four  250-horsepower  Heine 
boilers,  and  the  third  of  four  250-horsepower  Heine, 
four  37S-horsepower  Babcock  &  Wilcox  and  two  225- 
horsepower  Babcock  &  Wilcox.  Risers  from  these 
boilers  were  connected  into  a  single  steam  header 
running  the  length  of  the  engine  room.  This  header 
served  the  following  engines:  One  36  by  48-Inoh 
Allls-Corliss,  one  28  by  54  Hamilton-Corliss,  one 
36  by  60  Rankln-Frltsch,  one  22  by  36  Porter-Allen, 
one  38  by  60  Allis-Corliss,  one  22  by  36  Porter-Allen, 
one  large  twin  consisting  of  two  36  by  60-Inch  cyl- 
inders, and  one  small  twin  consisting  of  32  by  42- 
Inch  cylinders.  The  boilers  were,  of  course,  all 
under  fire.  A  brick  stack,  located  between  the  first 
battery  of  Heine  boilers  and  the  balance  of  the  plant, 
marked  the  limit  of  the  explosion.  Just  to  the  rear 
of  the  boiler  room  were  the  large  car  sheds  of  the 
company,  the  rear  portions  of  which  were  completely 
demolished. 

All  of  the  boilers  were  blown  skyward,  the  one 
shown  in  the  accompanying  view  (Fig.  2)  landing 
In  the  middle  of  the  street,  50  yards  away,  completely 


from  its  fastenings,  was  capped,  and  by  morning  the 
entire  plant,  with  the  exception  of  the  four  units 
shown  In  the  picture  (Fig.  i)  was  feeding  into  the 
lines  again.  The  loss  is  estimated  from  $60,000  to 
$100,000,  and  is  almost  entirely  covered  by  insurance. 

The  investigation  held  by  the  city  boiler  inspector 
brought  out  some  Interesting  facts :  The  boilers 
were  18  feet  long,  had  two  30-inch  drums  and  113 
3%-Inch  tubes.  They  were  judged  capable  of  stand- 
ing a  pressure  of  125  pounds  to  the  square  inch,  and 
the  safety  valves  were  set  for  this  figure.  The  em- 
ployes stated  that  the  gauges  shorived  but  120  pounds 
a  few  minutes  before  the  explosion.  The  boilers 
had  been  Inspected  in  January,  1903,  and  although 
they  were  old  they  withstood  the  test  imposed  and 
the  valves  were  set  to  open  at  125  pounds. 

Several  explanations  have  been  offered  to  account 
for  the  accident,  but  they  are  mere  suppositions  and 
have  no  weight  with  the  Inspector.  It  developed 
during  the  Investigation  that  the  safety  valves  on  all 
of  the  boilers  had  been  removed  since  the  explosion, 
and  this  will  render  it  difficult  to  arrive  at  a  de- 
cision unless  the  valves  can  be  produced.  The  testi- 
mony indicated  that  the  valves  had  been  removed 
by  the  orders  of  the  superintendent,  although  the 
exact  status  of  the  case  Is  not  clear.  The  appearance 
of  the  boilers  indicates  that  they  had  been  removed 
with  the  aid  of  a  cold  chisel,  as  it  is  very  improbable 
that  all  had  been  blown  off.  The  possibility  of  the 
valves  having  been  screwed  down  has  also  been  con- 
sidered, and  It  Is  possible  that  charges  of  criminal 
negligence  will  be  preferred  against  those  responsible 
for  the   accident  if  the  testimony  develops  the  fact 


Fig.  2.     Boiler  F.lown  50  Yards  by  Explosion. 

Here  Mr.  W.  T.  Cook,  superintendent  of  motive 
pow-er.  stated  that  there  w'as  no  need  of  testing  the 
valves,  as  the  Transit  Company  had  already  made  a 
test  and  found  some  of  the  valves  stuck.  Mr.  J.  E. 
Parker,  chief  Inspector  of  the  Insurance  company, 
refused  to  accept  this  test,  and  arrangements  were 
made  for  another.  The  valves  were  taken  from  a 
closet  In  Mr.  Cook's  office  and  taken  to  the  boiler 
house,  where  they  were  attached  to  the  steam  lines. 
When  the  steam  pressure  reached  128  pounds  one  of 
the  valves,  which  was  afterward  found  to  have  been 
tampered  with,  blew  off,  but  refused  to  close  after  the 
pressure  was  reduced.  The  others  refused  to  blow  off 
at  a  pressure  of  140  pounds'.  A.s  It  was  Impossible  to 
produce  higher  pressure,  the  Transit  oSicials  sug- 
gested that  a  hydraulic  test  be  made  during  the  even- 
ing, and  this  was  done,  with  the  results  mentioned 
above.  Mr.  Rutledge  stated  that  there  was  no  evi- 
dence that  the  valves  which  worked  had  been  tam- 
pered with  recently.  He  also  stated  that  he  had 
made  a  careful  examination  of  the  boilers  and  found 
no  evidence  of  the  tubes  having  been  burned  out,  or 
of  low  water. 

Mr.  Wall  stated  that,  while  employed  as  water 
tender  at  the  Geyer  Street  station,  he  found  it  was 
almost  Impossible  to  keep  the  water  at  safe  height  in 
the  boilers  during  the  peak  load,  which  occurred 
from  5  :30  to  6 :30  p.  m.  .At  times,  he  stated,  there 
would  be  no  water  showing  In  the  glasses  of  some  of 
the  boilers  and.  in  general,  the  firing  was  done  so 
irregularly  that  the  boilers  had  to  be  carefully 
watched.  During  the  peak  load,  he  declared,  the 
boilers   w-ere   worked   considerably  above   their   safe 


30 


capacity,  the  gauges  frequently  showing  from  130 
to  135  pounds.  In  general,  he  said,  the  boilers  had 
been  pushed  above  their  capacity  while  he  had  been 
employed  at  the  power  house.  It  is  exoected  that  the 
board  will  make  its  official  report  on  the  accident 
within  10  days. 


WORLD'S  FAIR  NOTES. 

The  Aultman  and  Taylor  Machinery  Company  of 
Mansfield,  Ohio,  will  have  the  heaviest  individual 
exhibit  on  the  exposition  grounds,  consisting  of  16 
boilers  complete  with  stokers,  the  total  shipment 
weighing  3,325  tons.  The  boilers  will  aggregate  7,200 
horsepower  and  will  contain  over  14  miles  of  four- 
inch  tubes,  giving  a  total  heating  surface  of  two 
acres.  One  hundred  freight  cars,  divided  into  three 
trains,  will  be  required  to  transport  the  plant.  The 
first  shipment  will  be  made  next  week  and  the  boilers 
will  be  erected  with  all  possible  speed. 


As  was  stated  in  a  recent  issue  of  the  Western 
Electrician,  several  plans  have  been  proposed  for  the 
treatment  of  the  bottoms  of  the  lagoons,  and  at  that 
date  it  was  decided  to  cover  this  area  with  heavy 
planking.  At  the  suggestion  of  Chief  Civil  Engineer 
Phillips,  however,  the  lagoon  bottoms  will  be  cov- 
ered with  macadam,  and  the  work  is  now  well  ad- 
vanced. At  the  cascade  end  of  the  Grand  Basin 
crushed  stone  has  been  laid  to  a  depth  of  16  inches, 
but  in  the  other  waterways  three  inches  W'ill  suffice. 
Approximately  6,000  wagon  loads  of  macadam  will 
be  required,  and  the  cost  will  be  reduced  50  per  cent. 


The  Birmingham  iron  district  of  Alabama  will 
unite  in  what  will  be  one  of  the  features  of  the 
exhibits  in  the  Mines  and  Metallurgy  Building. 
This  will  be  a  statue  of  Vulcan  150  feet  high,  con- 
taining 100,000  pounds  of  Alabama  iron.  The  model, 
built  by  G.  Morretti  of  New  York  and  16  assistants, 
is  now  complete  and  will  soon  be  shipped  to  Bir- 
mingham to  be  cast  This  will  be  the  most  difficult 
and  costly  piece  of  iron  w'ork  of  this  character  ever 
done  in  this  or  any  other  country.  If  cast  in  10 
separate  sections  each  part  w'ill  weigh  over  five  tons, 
and  these  must  fit  together  perfectly.  The  statue 
will  be  a  work  of  art  as  well  as  a  gigantic  piece  of 
casting  and  will  be  removed  to  Birmingham  at  the 
close  of  the  exposition,  where  it  will  be  set  up  in 
one  of  the  public  parks. 


An  observation  tower  has  been  presented  to  the 
Department  of  Concessions  by  its  inventor.  J.  C. 
Tutt  of  Kansas  City,  and  is  now  under  consideration. 
A  tower  of  steel  construction  rises  to  a  height  of 
250  feet,  to  which  visitors  are  to  be  raised  by  a  steel 
construction  shaped  like  angle  iron,  the  angle  resting 
on  the  ground  at  the  base  of  the  tower.  When  one 
arm  rests  horizontally  on  the  ground  the  other  is 
vertical.  On  either  end  of  this  angle  are  cars  for 
passengers  so  bTlanced   that   they  always   hang  ve'r- 
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tically,  no  matter  what"  the  position  of  the  arms. 
An  observation  platform  is  supplied  at  a  height  of 
200  feet,  and  visitors  raised  in  the  cars  are  dis- 
charged on  to  the  platform,  where  they  may  remain 
as  long  as  desired.  The  lifting  portion  of  the  ma- 
chine_  is  moved  b}'  means  of  a  heavy  screw  shaft, 
meshing  into  the  teeth  of  a  quadrant.  A  steam 
engine  or  electric  motor  will  supply  power.  The 
cost  is  estimated  at  $75,000. 


The  Na^'y  Department  of  the  United  States  has 
begun  the  erection  on  its  space  in  the  Government 
Building  of  a  reproduction  of  part  of  a  warship  of 
I4.ooo_  tons.  H.  E.  Boucher,  naval  architect  from  the 
Washington  na\y  yard,  is  in  charge,  and  a  large 
force  of  men  from  the  navy  yard  is  doing  the  instal- 
lation. Only  the  forward  or  fighting  portion  of  the 
ship  will  be  shown.  This  section  will  be  118  feet 
long  and  will  rise  nine  feft  above  the  floor.  The 
model  will  be  equipped  with  euns  and  complement 
from  shins  in  actual  service.  Two  lo-inch  guns  will 
he  mstallerl  in  the  turret,  and  these  will  be  loaded 
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and  fired  with  dummy  charges.  One  of  the  interest- 
ing features  will  be  the  figurehead,  which  will  be  the 
shield  that  occupied  a  place  on  the  bow  of  the 
Olyrnpia,  Admiral  Dewey's  flagship  at  the  battle  of 
Manila. 


The    International    Electrical    Congress 
of  I904. 

The  great  expositions,  standing  like  milestones 
along  the  highway  of  human  progress,  have  been 
chiefly  characterized  by  their  value  as  world  edu- 
cators. In  the  bringing  together  of  peoples  and  prod- 
ucts from  the  four  corners  of  the  earth,  and  the 
iiitelligent  and  logical  display  and  comparison  of  the 
highest  types  of  human  endeavor,  these  expositions 
become  clearing  hou.ses  for  the  exchange  and  propo- 


ELIHIJ    THOMSON,     PRESIDENT    COMMITTEE    OF    ORGANIZA- 
TION,   INTERNATIONAL   ELECTRICAL   CONGRESS. 

gation  of  new  and  progressive  ideas  in  all  phases 
of  the  world's  work. 

The  educative  value  of  the  great  expositions  has 
become  more  and  more  marked  with  each  succeed- 
ing world's  fair,  until  to-day  it  is  recognized  as 
one  of  the  most  important  factors  in  the  develop- 
ment of  such  an  enterprise. 

That  this  idea  has  been  uppermost  in  the  minds 
of  those  engaged  in  the  fitting  together  of  the  many 
and  varied  elements  that  will  make  the  St.  Louis 
Louisiana  Purchase  Exposition  outstrip  in  almost 
every  particular  the  expositions  of  the  past,  has  been 
evident  from  the  first.  At  St.  Louis,  for  the  first 
time,  a  building  has  been  set  apart  for  the  exhibits 
of  education  and  social  economy,  and  in  every  de- 
partment the  one  idea  has  been  to  secure  exhibits 
of  such  character  and  worth  as  to  make  the  tout 
ensemble  an  exhaustive  encyclopedia,  so  carefully 
classified  and  arranged  that  the  judicious  observer 
will  acquire  in  a  few  weeks  a  more  rounded  and 
profitable  fund  of  information  than  could  be  gath- 
ered in  many  years  of  travel. 

^^'hat,  then,  could  be  a  more  fitting  and  brilliant 
climax  for  the  great  educational  scheme  thus  pro- 
jected than  a  conclave  of  the  master  minds  in  the 
various  branches  of  art  and  science,  sitting  in  de- 
liberation upon  the  questions  of  the  hour,  and  dis- 
seminating the  results  of  years  of  untiring  study 
and  investigation?  Custom  and  usage  have  made 
such  a  congress  a  necessary  adjunct  to  universal  ex- 
positions, and.  as  a  fit  accompaniment  of  the  St. 
Louis  Exposition,  there  is  every  reason  to  believe 
that  the  international  congress  of  1904  w'ill  mark 
an  epoch  in  the  world's  progress. 

.'\t  this  time  there  will  be  .gathered  together  in 
St.  Louis  men  from  ever%'  civilized  country,  promi- 
nent in  their  respective  walks  of  life:  the  juries  of 
award  will  consist  of  specialists  appointed  by  the 
various  governments,  and  the  efforts  of  the  foreign 
commissions  will  be  exerted  to  promote  a  large  at- 
tendance of  scientists  from  their  own  countries; 
thus  the  possibility  ■  of  an  organized  and  universal 
congress  becomes    apparent. 

Plans  for  a  comprehensive  series  of  congresses 
took  root  early  in  the  history  of  the  St.  Louis  Ex- 
position, and  after  a  long  period  of  preliminary  de- 
liberations, the  first  official  action  was  the  appoint- 
ment of  Professor  Howard  J.  Rogers  as  director 
of  congresses,  and  the  selection  of  an  administrative 
board,  consisting  of  eminent  educators  and  others. 

Later,  after  a  careful  survey  of  the  electrical  pro- 
fession. President  Francis  appointed  a  committee  of 
organization  of  the  International  Electrical  Congress 
of  1904.  The  officers  of  this  committee  are:  Presi- 
dent. Elihu  Thomson  of  Swampscott.  Mass. ;  vice- 
presidents.  B.  J.  Arnold  of  Chicago.  Professor  H.  S. 
Carhart  of  Ann  .Arbor.  Mich.,  Professor  W.  E. 
Gold.sborough  of  St.  Louis,  C.  F.  Scott  of  Pittsburg 
and  Dr.  S.  W.  Strntton  of  Washington:  general 
secretary.  Dr.  .A.  E.  Kennelly  of  Cambridge.  Mass. : 
treasurer,  W.^  D.  Weaver  of  New  York  city. 

This  committee  has  taken  up  the  arduous  task,  in- 
volving an  immense  amount  of  detail  work,  with  a 
vigor  that  oortends  a  universal  and  brilliant  con- 
course of  the  electrical   fraternitv.     .-\  Inrge  amount 

of  the  labor  has  devolved  upon  Dr.  Kennelly,  gen- 
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eral  secretary,  who,  although  one  of  the  busiest  of 
men,  has  thrown  himself  into  the  work  w-itli  such 
enthusiasm  that  his  efforts  are.  even  at  this  early 
date,  meeting  with  w-ell-deserved  success. 

Up  to  the  present  time  some  4.000  circulars  de- 
scriptive of  the  scope  of  the  congress  have  been 
sent  out  to  American  engineers  and  persons  inter- 
ested in  electricity.  These  circulars  contain  a  resume 
of  previous  international  congresses,  outline  the  plan 
for  the  coming  meeting  and  include  a  tentative  itin- 
erarv'  of  the  tour  arranged  for  the  foreign  delegates 
and  members.  .A.ccompanying  this  circular  was  an 
invitation  to  become  a  member  of  the  congress,  and 
it  is  indeed  gratifying  to  learn  that  at  the  present 
time  7S9  acceptances  have  been  received  from  Ameri- 
cans alone.  It  is  interesting  to  note  that  the  total 
membership  of  the  Paris  congress  of  igoo  was  933. 
Some  2.000  more  American  invitations  will  be  sent 
out  and  approximately  6,000  to  the  various  European 
countries. 

Communications  which  have  been  received  from 
time  to  time  by  various  .American  engineers  from 
acquaintances  abroad  indicate  that  the  attendance 
from  Europe  will  be  large,  and  include  many  of  the 
great  engineers  and  scientists  whose  names  are  fa- 
miliar to  every  American  electrician.  The  technical 
press  of  Europe  has  devoted  considerable  attention 
to  the  congress,  and  advices  have  been  received  that 
many  of  the  European  technical  societies  will  send 
semi-official  parties  to  the  congress.  It  is  reported 
that  two  score  members  of  the  Italian  Institute  of 
Electrical  Engineers  will  attend  the  congress  and 
exposition  under  the  guidance  of  their  president. 
Professor   .Ascoli. 

The  heartj'  spirit  in  which  the  European  engineers 
have  taken  up  the  congress  movement  has  prompted 
the  authorities  to  arrange  for  an  elaborate  plan 
whereby  the  visit  of  the  delegates  appointed  by  the 
European  nations  will  be  made  as  profitable  and 
enjoyable  as  possible.  This  plan  contemplates  the 
reception  of  the  foreign  delegates  in  New  York  city 
from  the  3d  to  the  5th  of  September,  where,  under 
the  direction  of  a  reception  committee  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  they  will  be 
afforded  every  facility  to  inspect  the  prominent  engi- 
neering features  of  the  metropolis  and  vicinity. 
Leaving  New  York  on  the  7th,  the  trip  to  St.  Louis 
will  be  made  via  Niagara  Falls  and  Chicago,  at 
which  places  trips  of  inspection  to  the  various  points 
of  interest  will  be  made.  The  return  from  St.  Louis 
will  be  made  by  w'ay  of  Washington,  where  the 
party  will  participate  in  the  dedication  of  the  new 
laboratories  of  the  National  Bureau  of  Standards. 
.\rrangements  are  being  made  whereby  the  president 
of  the  United  States  will  meet  the  delegates  at  this 
point.  Many  suggestions  regarding  the  entertain- 
ment of  the  party  have  been  received,  and  it  is  hoped 
that  all   plans   will  be  perfected  in   due  time  to  be 
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incorporated  in  the  final  programme.  The  General 
Electric  Company  has  extended  an  invitation  to  the 
congress  to  visit  its  Schenectady  works,  and  many 
of  the  largest  manufacturing  and  operating  plants 
will  be  thrown  open  to  the  visitors. 

.Arriving  in  St.  Louis  on  the  loth,  the  delegates 
will  have  two  days  in  which  to  visit  the  exposition 
and  points  of  interest  in  St.  Louis.  A  general  con- 
vocation of  the  congress  will  be  called  at  11  o'clock 
on  the  morning  of  September  12th.  and  on  the  four 
succeeding  days,  from  the  13th  to  the  i6th.  inclusive, 
simultaneous  meetings  of  the  eight  sections  will  be 
held.  A  general  convocation  will  be  called  on  Sep- 
tember 17th.  the  final   day. 

The  present  plan  embodies  three  distinct  features. 

First — A  chamber  of  delegates,  appointed  by  the 
various  governments,  essentially  similar  to  the  cham- 
bers of  government  delegates  at  the  Chicago  ex- 
position, 1893.  and  of  Paris  in  1900. 

Second — The  main  body  of  the  congress   will  be 
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divided   into   eight  sections,   according  to   a  scheme 
previously  outlined  in  the  Western  Electrician. 

Third — Conventions  simultaneously  held  in  con- 
nection with  the  congress  by  various  electrical  or- 
ganizations in  the  United  States.  Prominent  among 
the  organizations  from  whom  co-operation  is  ex- 
pected are;  The  American  Institute  of  Electrical 
Engineers,  American  Electrochemical  Society,  Na- 
tional Electric  Light  Association,  Association  of 
Edison  Illuminating  Companies,  Pacific  Coast  Trans- 
mission Association.  American  Electrotherapeutic 
Association.     The  Institution  of  Electrical  Engineers 


collectively  the  most  recent  progress  in  science  and 
applications  of  electricity  and  magnetism.  The  pa- 
pers and  discussions,  when  printed,  will  probably 
fill  two  large  octavo  volumes,  and  will  constitute  a 
most  valuable  addition  to  scientific  and  technical  lit- 
erature. 

The  building  in  which  the  various  sections  of  the 
congress  will  meet,  is  the  new  Library  Building  of 
Washington  University,  a  view  of  which  is  here 
shown.  This  magnificent  structure,  nearly  300  feet 
long,  has  been  finished  but  a  week,  and  is  so  emi- 
nently fitted  and  equipped  for  large  meetings  that  it 


Institute  Property  Destroyed  by  Fire. 

The  total  destruction  by  fire  on  December  2Sth  of 
the  printing  house  of  Mcllroy  &  Emmet  in  New 
York  city  has  resulted  unfortunately  for  the  Ameri- 
can Institute  of  Electrical  Engineers.  The  last  two 
forms  of  the  November  number  of  the  Transactions, 
which  had  just  been  placed  on  the  presses,  the  forms 
containing  the  catalogue  of  membership  and  the  mail- 
ing lists,  are  lost.  All  the  electrotype  plates  of  Vol- 
ume XX.  (a  supplementary  volume  to  Volume  XIX., 
and  containing  the  papers  from  September  to  De- 
cember, 1902,  inclusive)  are  lost.  The  electrotype 
plates  of  Volume  XXI.  (containing  the  papers  from 
January  to  June,  1903,  inclusive)  are  lost.  In  addi- 
tion to  these  losses,  there  is  the  further  loss  in  type 
of  all  the  pages  of  Volume  XXII.  (containing  the 
papers   from  July   to   December,    1903,   inclusive). 

The  Institute  office  has  on  file  final  authors'  cor- 
rected copies  of  all  these  papers,  so  that  nothing  has 
been  lost  that  cannot  eventually  be  reproduced.  It 
will,  however,  involve  considerable  labor  and  time 
to  straighten  out  matters  before  the  papers  and  dis- 
cussions can  be  reset,  proof-read,  properly  paged,  and 
clectrotyped. 

Members  of  the  Institute  can  appreciate  the  delay 
and  annoyance  caused  by  a  fire  of  this  nature — a 
fire  that  affects  not  only  the  printed  papers  and  dis- 
cussions of  the  Institute,  but  also  the  mailing  lists. 
The  loss  of  the  mailing  lists  will  no  doubt  result  in 
some  of  the  Institute  mail  matter  going  astray,  but 
it  is  hoped  that  under  the  circumstances  the  member- 
.ship  will  not  be  exacting. 

Means  will  be  adopted  immediately  to  recover  from 
this  unfortunate  experience,  and  as  soon  a*-:  matters 
can  be  straightened  out  the  Transactions  and  other 
printed  matter  will  be  issued  promptly. 

There  may  be  some  salvage  from  the  wreck,  but  the 
amount  cannot  be  determined  until  the  insurance 
adjusters  have  finished  their  work. 


of  London  and  the  continental  electrical  societies 
are  also  expected  to   officially  participate. 

The  work  of  the  chamber  of  delegates  will  be 
to  take  action  upon  the  question  of  international 
units  and  to  formulate  uniform  rules  for  the  testing 
and  standardization  of  electrical  machinery.  It  is 
the  general  consensus  of  opinion  that  sufficient_  mat- 
ter has  collected  since  1900  calling  for  inter- 
national action,  to  warrant  the  appointment  by  for- 
eign governments  of  official  delegates  to  the  con- 
gress, and  the  State  Department  has  been  petitioned 
to  issue  invitations  to  the  home  and  foreign  gov- 
ernments to  appoint  such  delegates.  There  is  every 
reason  to  believe  that  it  will  accede  to  this  request. 

The  main  body  of  the  congress,  as  before  stated, 
will  be  divided  into  eight  sections,  in  each  of  which 
the  papers  to  be  read  and  discussed  are  to  be  pre- 
pared. The  present  plan  is  to  have  about  20  papers 
for  each  section,  or  160  in  all.  It  is  not  intended 
or  desired  to  exclude  such  good  papers  as  may  be 
offered,  but  uninvited  papers  must  be  subniitted  to 
the  officers  of  the  respective  sections  to  which  they 
will  belong,  and  if  there  be  room  on  the  programme 
the  section  officers  may  decide  to  have  them  invited. 
If  this  plan  were  not  to  be  followed,  the  experience 
of  past  congresses  and  other  similar  meetings  has 
shown  that  there  would  be  no  check  upon  the  papers 
presented,  and  objectionable  or  purely  commercial 
papers  might  be  introduced,  to  the  detriment  of  the 
transactions. 

In  issuing  the  invitations,  the  section  officers  make 
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has  been  set  aside  for  such  purposes  by  the  exposi- 
tion officials,  and  is  known  as  Congress  Hall.  The 
accompanying  view  shows  the  front  facing  the  Ad- 
ministration Building,  and  a  detail  of  the  cloister 
construction  is  also  shown.  Passing  through  the 
arched  entrance  and  vestibule,  the  main  hall  is 
reached.  This  is  a  room  over  100  feet  long,  extend- 
ing to  the  rear  of  that  portion  of  the  building  shown. 
The  beautifully  chiseled  ceiling  of  pure  white  is 
one  of  the  features  of  the  university  group  of  build- 
ings, and  it  is  in  this  hall  that  the  general  con- 
vocations will  be  held.     On  each  of  the  two  floors 


Electrical  Exports  for  November,  1  903*. 

The  electrical  export.'^  from  the  United  States  for 
the  month  of  November,  1903,  amounted  to  a  total 
value  of  $713,035.  This  is  an  increase  of  $875  over 
November,  1902,  when  the  total  value  was  $712,160. 
Dividing  the  November,  1903,  electrical  exports  into 
two  classes — machinery  and  appliances — and  compar- 
ing them  with  the  figures  for  November,  1902,  it  is 
found  that  electrical  machinery  has  fallen  off  to  the 
amount  of  $64,308,  while  electrical  appliances,  in- 
cluding  telegraph    and    telephone    instruments,    have 
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out  the  list  of  all  to  whom  they  should  be  sent. 
The  invitations  are  tlien  signed  by  the  president 
and  by  the  general  secretary  of  the  committee  of 
organization.  The  title  of  the  paper  is  suggested 
to  each  writer  invited  to  contribute,  but  the  sug- 
gested title  may  be  changed  by  the  writer  if  he  pre- 
fers some  other  subject.  The  programme  will  in- 
clude papers  from  well-known  writers  in  Europe. 
America  and  other  parts  of  the  world,  and  a  special 
effort  will  be  made  to  have  the  papers  well  dis- 
tributed among  the  eight  sections,  thereby  presenting 


are  halls  of  various  sizes  in  which  the  section  meet- 
ings will  take  place. 

The  fee  for  membership  in  the  congress  has  been 
placed  at  $5,  the  proceeds  to  be  expended  in  printing, 
mailing,  reporting  and  other  miscellaneous  expenses 
of  the  congress. 

It  is  encouraging  to  observe  how  earnest  are  all 
the  men  who  are  engaged  in  the  congress  work. 
Sixteen  busy  men  were  appointed  section  officers  by 
President  Thomson,  to  serve  at  St.  Louis  at  their 
own  expense,  and  to  undertake  a  considerable  share 
of  the  work  to  be  accomplished.  None  declined. 
With  such  co-operation  the  congress  should  cer- 
tainly be  successful  in  every  particular. 
Official  Delegates. 

Since  the  above  article  was  put  in  type  it  is  learned 
that  the  State  Department  at  Washington,  in  re- 
sponse to  solicitations  from  the  director  of  con- 
gresses at  St.  Louis  and  the  President  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  as  well  as  the 
committee  of  organization  of  the  International  Elec- 
trical Congress,  issued  instructions  on  December 
i/th  to  the  American  diplomatic  officers  abroad  that 
they  shall  invite  the  various  foreign  governments  to 
appoint  official  delegates  to  the  International  Elec- 
trical Congress  of  St.  Louis  in  September,  1904. 
The  number  of  delegates  requested  to  be  appointed 
by  each  country  is  in  conformity  with  the  precedents 
established  at  the  Chicago  Congress  of  1903  and  at 
the   Paris  Congress  of  1900. 


increased  $65,183.  The  figures  are  as  follows ;  Elec- 
trical machinery — November,  igo2,  $431,338;  Novem- 
ber, 1903,  $367,030.  Electrical  appliances — November, 

1902,  $280,822;  November,  1903,  $346,005.   November, 

1903.  also  shows  a  falling  off  from  the  figures  of 
October  of  the  saine  year  in  the  total  value  of  elec- 
trical exports,  the  figures  for  November  being  $713,- 
035  and  for  October,  $844,279,  a  decrease  of  $131,244. 

The  heaviest  buyers  of  American-made  electrical 
machinery  for  November,  1903,  were  the  following : 
British  North  America,  $113,342;  United  Kingdom, 
$94,863;  IVIexico,  $41,097;  Japan,  $20,935;  British 
Australasia,  $18,592 ;'  British  East  Indies,  $16,465 ; 
British  Africa,  $11,300;  Philippine  Islands,  $8,427; 
France,  $4,309;  Cuba,  $3,298;  Hongkong,  $2,026; 
Germany,  $1,734- 


One  serious  fault  in  steel  poles  is  the  fact  that 
they  rust  near  the  surface  of  the  ground,  and  if 
not  strengthened  at  that  point  soon  become  unsafe. 
The  St.  Louis  Transit  Company  is  using  a  clamp 
at  the  base  of  the  pole  to  give  it  the  requisite 
strength  after  it  has  become  partly  rusted  through. 
The  clamp  is  in  two  sections,  each  30  inches  long, 
and  fitting  half  way  round  the  pole.  Bolts  are 
passed  through  flanges  on  the  edges  of  the  clamps, 
which,  when  drawn  up,  form  a  tight  sleeve  around 
the    nole. 
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The  Lachine  Rapids  Power  House.' 

By  R.  S.  Kelsch. 

The  power  house  [near  Montreal]  is  not  only 
unique,  but  is  a  wonderful  plant.  This  is  said  ad- 
visedly, for  to  the  best  of  the  writer's  knowledge 
nothing  like  it  exists  to-day  on  this  continent.  By 
this  is  meant  a  power  plant  of  such  low  head  and 
large  capacity  for  generating  electric  power  for  cen- 
tral-station distribution. 

When  the  power  house  was  projected,  plans  and 
designs  gotten  out  for  the  generators,  switchboards, 
etc.,  there  existed  very  little  data  regarding  the  op- 


gears  and  pinions  was  such  that  it  was  impossible 
to  telephone  from  one  station  to  another  and  impos- 
sible for  the  employes  to  talk  to  each  other,  unless 
they  were  standing  side  by  side  or  by  using  a  mega- 
phone. This  made  it  necessary  for  a  system  of  sig- 
nals, and  a  flag  was  used  in  the  daytime,  and  a  lan- 
tern at  night.  With  the  new  switchboard,  the  attend- 
ant has  complete  control  over  everything,  and  the 
waterwheel  attendants  merely  look  after  the  oiling 
of  the  bearings,  cleaning,  etc. 

Electrical  Equipment. 

Generators  and  Exciters. — The  power  house  con- 


FIG.    I.      LACHINE    RAPIDS   POWER    HOUSE. — PLAN    OF   STATION. 


erating  of  such  a  plant.  Furthermore,  the  three- 
phase  system  in  this  country  was  not  very  far  ad- 
A'anced,  and  there  was  more  or  less  uncertainty  as 
to  how  the  output  of  this  plant  would  be  disposed  of. 

Under  these  conditions,  considerable  temporary 
work  was  done  and  the  plant  was  operated  under 
difficulties.  However,  after  operating  some  time,  it 
was  self-evident  that  a  widely  different  plan  for  con- 
trolling the  machinery  and  electrical  apparatus  must 
be  worked  out 

The  disadvantages  of  the  first  general  layout  were 
the  poor  regulation  obtained,  because  of  the  exciters 
heing  driven  direct  from  the  main  shaft;  the  speed 
of  the  exciters  changing  with  changes  in  load,  which 
multiplied  the  voltage  regulation,  made  it  impossible 
to  obtain  good   regulation. 

The  position  of  the  switchboard  was  such  that  the 
operator  could  not  see  the  waterwheel  attendants, 
who,  in  starting  and  stopping  the  generators,  would 
be  stationed  at  the  waterwheel  governor. 

Owing  to  the  considerable  noise  made  by  the  gears, 
etc.,  it  was  found  necessary  to  establish  a  means  of 
signaling  the  waterwheel  attendants,  so  that  the 
waterwheels  could  be  regulated,  and  this  frequently 
required  a  lapse  of  time    amounting  to  20  minutes. 

Considerable  difficulty  was  experienced  in  operating 
the  plant  so  as  to  give  good  service  with  the  above 
arrangement,  and  several  changes  were  made,  which 
will  be  described.  The  waterwheel  regulator  has 
been  changed  and  a  different  type  installed — the  new 
governors  are  of  the  Lombard  make.  These  govern- 
ors are  controlled  from  the  switchboard  bv  a  simple 
device,  which  will  be  described  later  on  in  the  details 
describing  the  main  switchboard. 

The  exciters,  located  alongside  of  the  original 
switchboards  in  the  dynamo  rooms,  have  been  re- 
moved and  located  midway  between  the  three  gen- 
erator rooms,  each  exciter  being  driven  by  an  inde- 
pendent waterwheel,  so  that  any  speed  change  of 
the  main  shaft  due  to  change  of  load  does  not  affect 
the  exciter  regulation. 

Opposite  the  exciters,  there  have  been  installed,  two 
I  ,oco,ooo-gallon  fire  pumps.  These  pumps  are  con- 
nected to  a  water-main  system  with  hydrants  located 
200  feet  apart.  The  old  crane  has  been  replaced  by 
a  modern  three-motor  electric  traveling  crane,  and 
Ihe  overhead  wires  have  been  replaced  by  lead-cov- 
ered cables  placed  in  vitrified-tile  conduits,  which 
are  located  below  the  new  steel-plate  floor.  The 
floor  directly  under  the  main  shafts  has  been  removed, 
leaving  the  flumes  ooen,  which  permits  ready  inspec- 
tion, facilitates  making  of  repairs,  and  removes  the 


FIG.      3.        LACHINE      RAPIDS     POWER      HOUSE. — DIAGRAM 
OF    CONNECTIONS. 

possibility  of  the  floor  catching  fire  from  hot  bear- 
ings, etc. 

Instead  of  the  three  separate  switchboards,  one 
main  switchboard  has  been  built  in  the  center  dynamo 
room,  as  shown  on  Fig.  i,  and  from  the  operator's 
position  on  the  top  galler}--,  a  good  view  is  obtained 
of  the  entire  power  house,  including  the  generators, 
waterwheel  governors,  exciters,  etc. 

It  is  almost  impossible  to  describe  the  difficulty 
in  operating  the  power  house.  1,000  feet  long,  and 
only  50  feet  wide.     Tlie  rumbling  noise  made  by  the 

I.  Abstract  of  paper  read  betore  the  Canadian  Society  of  Civil 
ngineers  at  Montreal,  October  12.  1903. 


sists  of  turbine  sheds  and  generator  rooms.  The 
power  house  is  1,000  feet  long  and  50  feet  wide.  The 
generator  rooms  are  about  300  feet  apart,  and  in  each 
of  the  generator  rooms  there  are  four  generators. 
They  are  the  well-known  type  of  revolving-field  ma- 
chine, made  by  the  General  Electric  Company,  and 
are  of  750-kilowatt  capacity  each,  having  40  poles 
and  a  speed  of  180  revolutions  a  minute,  the  fre- 
quency being  60  cycles  and  the  voltage  5,000.  In 
each  of  the  exciter  rooms  there  are  two  compound- 
wound,  75-kiIow^att  exciters,  furnished  by  the  General 


system,  it  can  be  quickly  separated  from  the  rest 
until  repairs  are  completed.  The  arrangement  is  such 
that  during  light  load  on  Sundays  and  holidays, 
nights,  etc.,  any  portion  of  the  plant  can  be  made 
dead  throughout,  permitting  any  repairs,  cleaning, 
etc.,  that  may  be  necessary,  without  the  slightest 
chance  of  injuring  an  employe. 

Of  the  four  feeder  switches  on  each  section,  only 
three  are  for  transmission  lines  to  the  sub-stations 
in  the  city,  there  being  thus  12  lines  altogether.  The 
fourth  switches  are  for  reserve  and  for  transmission 
of  power  to  the  surrounding  neighborhood,  etc. 

The  plan  adopted  has  sufficient  flexibility  with  al- 
most all  the  inherent  properties  of  two  sets  of  bus 
bars,  and  Its  great  simplicity  maices  it  very  easy  for 
the  switchboard  attendant  to  successfully  operate  the 
plant. 

For  the  four  exdters,  there  are  two  sets  of  bus 
bars^  each  exciter  has  a  double-throw,  four-pole 
sw-Itch,  besides  the  other  switching  apparatus  on  the 
exciter  panels,  as  will  be  described  later.  It  may 
happen  that  one  of  the  exciters  will  become  disabled, 
and  In  such  case  one  of  the  motor-driven  direct- 
current  generators  installed  In  the  south  dynamo 
room,  will  take  its  place,  utilizing  the  same  exciter 
panel.  This  Is  clearly  shown  in  Fig.  2.  The  direct- 
current  generator  No.  5  can  take  the  place  of  either 
No.  I  or  No.  2  exciter,  and  the  other  direct-current 
generator  No.  6,  tliat  of  No.  3  or  No.  4  exciter.  The 
diagram  shows  the  two  four-pole  double-throw 
switches  to  throw  the  direct-current  generator  on  to 
either  exciter  panel.  These  tw^o  switches  are  close 
together,  and  (designed  sucli  that  it  is  impossible  to 
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Electric  Company.  They  are  four-pole  and  run  at 
660  revolutions  a  minute.  These  exciters  are  built 
to  operate  between  90  and  175  volts.  The  voltage 
varies  considerably,  depending  not  only  on  the  load, 
but  also  on  the  head  of  water,  which  changes  with 
the  different  seasons  of  the  year.  It  was  found  nec- 
essary to  use  several  small  exciters.  Instead  of  two 
of  larger  capacities,  on  account  of  the  low  head  dur- 
ing winter  months,  and  the  capacity  of  each  wheel 
being  limited. 

The  generators  are  constructed  so  that  the  fields 
are  about  three-quarters  saturated  under  normal  con- 
ditions, so  that,  In  the  event  of  low  water  in  the 
winter  time,  the  full  voltage  of  the  generators  could 
be  maintained  when  the  head  of  water  Is  reduced 
so  that  the  speed  of  the  generators  is  10  per  cent, 
below  normal.  In  addition  to  these  four  exciters, 
there  will  be  installed  in  the  south  dynamo  room,  in 
the  space  originally  occupied  by  the  first  temporary 
switchboard,  two  75-kIlowatt,  direct-current  generat- 
ors, direct-connected  to  three-phase  motors  which 
will  supply  the  current  for  the  electric  traveling 
crane,  electric  heaters,  and  the  station  li.ghting.  The 
method  of  operating,  together  with  the  tjetails  of  the 
switchboard,  diagrams,  etc..  present,  011  account 
of  their  novelty,  many  points  of  unusual  Interest  to 
every   engineer  Interested  In  central-station  work. 

Referring  to  the  general  diagrams  of  connections. 
Figs.  2  and  3,  It  will  be  noticed  that  for  each  set 
of  three  generators  and  for  each  set  of  four  feeders 
there  is  a  separate  set  of  bus  bars.  Each  set  of  gen- 
erator bus  bars  is  tied  to  the  corresponding  set  of 
feeder  bus  bars  by  means  of  cables,  forming  one  com- 
plete section,  the  tying  switches  being  tapped  off 
these  cables,  and  not  off  the  bus  bars. 

Both  the  generator  and  feeder  bus  bars  form  a 
separate  switchboard,  and  are  entirely  Independent 
and  away  from  each  other  This  arrangement  per- 
mits the  entire  system  to  be  tied  together  and  run 
as  one  system,  or  It  may  be  run  as  separate  systems. 
In  the  event  of  an  accident  to  any  portion  of  the 


throw  the  generator  on  both  exciter  panels  simul- 
taneously. The  fields  of  the  alternating-current  gen- 
erators are  also  provided  with  double-throw  switches 
lo  throw  the  field  on  either  side  of  the  bus  bars. 

The  Cable  Subway. — As  has  been  stated,  the 
power  house  Is  I,CKX)  feet  long,  and  to  provide  means 
of  conducting  the  cables  through  the  power  house 
to  connect  with  the  transmission  line,  a  fireproof 
subway  is  run  through  the  entire  length  of  the  power 
house,  with  manholes  In  each  of  the  dynamo  rooms 
and  one  outside  of  the  power-house  entrance,  where 
the  subway  enters  the  tower.  This  subway  consists 
of  vitrified  conduits  laid  in  concrete,  and  the  whole 
resting  on  three-eighths-inch  steel  plates,  supported 
on  the  bottom  flanges  of  the  16-inch  and  18-inch  I- 
beams,  placed  two  feet  four  Inches  apart.  These 
I-beams  span  the  stone  piers,  which  are  21  feet  six- 
inch  centers,  and  on  top  of  these  beams  a  three- 
eighths-inch  checkered  steel-plate  floor  Is  laid,  which 
Is  fastened  down  with  one-half-inch  flat-head  machine 
screws,  and  these  form  a  steel-plate  floor  clear 
through  the  center  of  the  power  house,  the  width  of 
the  passageway  being  10  feet  six  Inches. 

In  order  to  preclude  any  possibility  of  moisture 
entering  the  ducts  from  below,  which  are  exposed 
to  the  spray  of  the  water,  the  interior  of  the  beams 
and  plates  was  given  a  heavy  coating  of  plastic  as- 
phalt, on  which  was  laid  a  heavy  lining  of  burlap 
saturated  with  plastic  asphalt,  then  another  coating 
of  the  latter.  The  conduit  system  is  partly  in  the 
water  60  days  during  the  year,  but  so  far  no  moisture 
has  entered  the  ducts. 

The  Main  Cables. — The  generator  and  feeder  high- 
tension  cables  are  constructed  for  lo.ooo-volt  working 
pressure.  They  are  three-conductor.  No.  o  B.  &  S. 
cable ;  each  conductor  has  seven  thirty-seconds-inch 
paper  insulation,  so  that  there  is  seven-sixteenths- 
inch  insulation  betw^een  the  conductors,  and  the 
whole  covered  with  a  lead  sheeting  one-eighth  inch 
thick.  These  cables  run  through  the  conduits  to  the 
middle  dynamo-room  manhole,  then  along  the  base- 
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ment-corridor  walls  to  the  cable-head  cells.  The  cable 
rests  here  on  Keystone  cable  hangers,  supported  by 
three-inch  channels,  placed  two  feet  six  inches  apart. 
Wherever  the  cables  are  exposed  outside  of  the  con- 
duits, they  are  covered  with  three  layers  of  asbestos 
tape,  each  layer  being  three-sixteenths  inch  thick,  and 
the  whole  fastened  on  with  brass  straps.  The  cable 
heads  are  all  mounted  in  brick  cells  and  consist  of 
brass  bushings,  soldered  to  the  cable,  and  the  flared 
or  bell-shaped  cast-brass  cable  heads  are  then  screwed 
on  to  the  bushings  and  the  whole  filled  with  No.  66 
Edison  compound.  The  feeder  cables,  which  run  into 
the  tower,  have,  at  the  latter  place,  a  similar  cable 
head  and  brick  cell  construction. 

The  exciter,  generator-field  and  signal  cables  also 
run  to  the  middle  dynamo  room,  through  the  conduit 
system,  thence  along  the  ceiling  below  the  basement 
and  then  up  the  walls  to  the  second  switchboard  gal- 
lery, on  to  the  main  switchboard.  It  will  be  seen 
that  by  putting  all  of  the  high-tension  cables  in  the 
basement  and  the  direct-current  cables  in  the  sub- 
basement,  they  are  entirely  separated  from  each  other. 
The  exciter  cables  are  600,000-circular-mils  single- 
conductor.  The  cables  for  the  generator  field  are 
two-conductor  No.  o  B.  &  S.,  and  the  signal  cables 
are  multiple-conductor  No.  14  B'.  &  S.  They  are  all 
paper-insiulated   and    lead-covered,   made  to   success- 


FIG.   4,     LACHINE  RAPIDS  POWER  HOUSE. — SECTIONAL  VIEW. 

fully  withstand   a  breakdown-test  pressure   of   1,500 
volts  alternating  current  for  one  minute. 

The  General  Arrangement  of  the  Switchboard, 
Switches,  etc — The  basement  is  used  principally  for 
the  cable  heads,  static  arresters  and  the  potential 
transformers.  These  are  all  placed  in  buff-brick  cells, 
with  soapstone  and  brick  barriers,  as  shown  on  the 
section  views,   Figs.   4  and  5.     From   the    generator 
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switches,  lead-covered  leads  run  up  to  the  bus  bars 
ers,  placed  back  to  back,  corresponding  with  the 
groups  and  sections,  as  shown  on  the  general  diagram 
of  connections. 

The  cable  heads  in  the  basement  and  the  bus-bar 
paiiels  on  the  first  gallery  are  similarly  grouped. 
This  method  of  grouping  has  been  extended  even 
to  the^  switchboard  panels.  It  will  be  seen  later  that 
there  is  one  panel  for  each  set  of  three  generators  on 
the  main  switchboard  and  on  the  operating  table. 
There  is  also  one  panel  for  each'  set  of  four  feeders 
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on  the  bench  boards.  Tliis  method  of  division  not 
only  makes  the  whole  symmetrical,  but  obviously  is 
also  a  great  help  to  the  attendant,  for  each  panel 
represents  a  set  of  bus  bars  in  the  same  way  as  the 
panels   are   placed. 

Going  back  to  the  switches  on  the  main  floor,  each 
block  of  three  switches  for  the  generators  has  two 
corner  cells,  in  each  of  which  is  placed  a  500-watt 
potential  transformer  with  its  primary  and  secondary 
fuses.  These  transformers  are  for  operating  the  in- 
struments of  that  section,  and  are  connected  to  the 
5,000-volt  bus  bars. 

Details  of  Switchboard,  Switches,  etc. 

Main  Switchboard. — The  main  switchboard  (Fig. 
6)  is  constructed  of  two-inch  blue  Vermont  marble 
panels,  having  a  total  height  of  seven  feet  six  inches. 

On  the  back  of  this  board  are  two  sets  of  exciter 
bus  bars,  mounted  on  fiber  block  insulators,  sup- 
ported by  cast-iron  brackets.  These  bus  bars  are 
one-half  inch  by  two-inch  copper,  and  thev.  as  well 
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to  let  the  generators  hang  on  in  case  of  an  overload, 
rather  than  interrupt  the  service. 

In  case  of  any  short-circuit  in  the  generator  cable 
or  in  case  of  the  field  current  failing  by  short-circuit 
of  the  collector  rings,  the  other  generators  would,  of 
course,  pump  back  into  this  disabled  machine,  and 
thus  reverse  the  current. 

The  reverse-current  relays  will  then  automatically 
cut  off  the  faulty  cable  or  generator  from  the  bus 
bars.  In  case  that  the  generators  wJien  in  parallel 
fail  to  work  together,  then  the  power-factor  indicator 
will  indicate  the  trouble,  and  the  reverse-current  re- 
lays will  again  operate.  These  relays  can  be  ad- 
justed to  operate  at  10  per  cent,  reverse  current. 

On  the  back  of  this  board  are  fuses  for  the  field 
cables,  and  these  fuses  are  set  for  three  times  the 
normal  full  load,  so  that  they  can  only  operate  in 
case  of  a  dead  short-circuit  on  the  field  or  cables 
connected  thereto. 

On  each  exciter  panel  there  are  a  triple-pole, 
double-tlirow  switch,  a  circuit-breaker,  a  Thompson 
astatic  ammeter   and   the  illuminated  annunciator. 

Operating  Table. — The  top  (see  Fig.  7)  is  divided 
into  sections  corresponding  with  the  rest  of  the  sys- 
tem. There  are  four  panels  for  the  generators,  be- 
tween each  two  of  which  is  a  panel  for  the  control  of 
the  bus-bars  tying  switch.     As  each  generator  panel 
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BOARDS. 

represents  a  set  of  bus  bars,  and  the  tying  switch 
between  them,  by  a  simple  inspection  as  to  whether 
the  controlling  switch  of  the  tying  switch  is  closed  or 
not,  which  is  indicated  by  colored  pilot  lamps,  it  is 
an  easy  matter  to  see  how  the  bus  bars  are  connected. 
This  arrangement  makes  the  existing  conditions  as 
clear,  if  not  clearer,  than  any  device  of  dummy  bus 
bars,   or  the   like,   could  produce.     On  the  two  ex- 
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Fig.  6.     Main  Switchboard. 


cable  heads,  single  lead-covered  conductors  run  up 
to  the  oil  switches  on  the  main  floor;  from  these 
on  the  first  gallery,  passing  through  the  current  trans- 
formers on  the  back  of  the  bus-bar  panels. 

The  tj'ing  cables,  which  pass  through  the  totality 
instrument  ^current  transformers  connect  the  gen- 
erator bus  bars  to  the  feeder  bus  bars  on  the  same 
floor. 

The  feeder  cables  connect  to  the  bus-bar  panels  in 
the  same  way.  There  are  on  the  main  fioor  28  elec- 
trically operated  oil  switches,  grouped  together  in 
threes,  for  the  generator  and  in  fours  for  the  feed- 
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Operating  Table. 


THE    LACHINE    RAPIDS    POWER    HOUSE. 

as  all  the  connecting  strips,  are   insulated   with  oil 
linen  and  tape. 

It  is  possible  to  disconnect  the  exciter  bus  bars 
into  three  separate  sections,  for  repairs,  etc.  Each 
panel  provides  for  three  generators  and  each  gen- 
erator has  on  this  board  a  power-factor  indicator, 
one  alternating-current  ammeter,  one  direct-current 
field  ammeter,  two  reverse-current  relays  and  double- 
pole,  doub!e-throw  field  switch,  with  discharge  re- 
sistance and  an  anmmciator  or  signaling  device.  No 
overload  automatic  devices  or  fuses  are  provided 
for  the  generators,  it  being  held  that  it  is  preferable 


treme  ends  of  the  table  are  the  panels  for  the  ex- 
citers. 

The  Feeder  Bench  Boards. — The  two  feeder  bench 
boards  (Fig.  8),  as  the  name  implies,  contain  all 
the  apparatus  necessar}'  for  the  control  of  the  feeder 
oil  switches  and  are  each  seven  feet  six  inches  high 
and  seven  feet  long.  They  are  constructed  of  two- 
inch  and  i^/2-inch  blue  Vermont  marble,  divided  into 
two  sections,  each  section  for  four  feeders.  On  these 
are  mounted  the  overload  relays,  the  automatic  con- 

\_Contz?iued  on  ;page  jtP-] 
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That  a  fire  in  a  printing  office  is  particularly 
vexatious  to  all  publishing  interests  doing  business 
through  the  establishment  the  Western  Electrician 
can  testify  from  experience  of  its  own  several  years 
ago.  Therefore,  we  feel  particularh'-  sympathetic 
toward  the  American  Institute  of  Electrical  Engi- 
neers, which  met  a  misfortune  of  this  kind  in  the 
week  between  Christmas  and  New  Years.  As  will 
be  seen  by  the  news  account  on  anotlier  page,  the 
''forms''  of  the  catalogue  of  membership  and  the 
mailing  lists  and  hundreds  of  valuable  electrotype 
plates  were  destroyed.  We  hope  that  the  loss  will  not 
entail  so  serious  a  setback  as  at  first  seems  inevitable 
and  that  there  will  be  a  considerable  salvage  from 
the  ruins.  One  lesson  of  the  accident  seems  to  be 
that  the  new  Union  Engineering  Building,  if  erected, 
should  be  made  as  nearly  fireproof  as  possible,  with 
adequate  storage  vaults   for  the  preservation  of  the 
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societies'  valuable  records  and  plates  from  which 
books  and  pamphlets  are  printed.  But  even  then, 
the  societies  will  still  be  compelled  to  entrust  much 
material  constantly  to  the  printers,  unless,  indeed, 
they  combine  to  operate  engraving,  printing  and  bind- 
ing plants  of  their  own  in  the  new  building,  which 
is.  perhaps,  hardly  practicable. 


Perhaps  a  great  good  will  come  to  Qiicago  from 
the  stupendous  sacrifice  of  December  30,  1903.  To 
hope  so,  and.  more,  falling  iiack  on  the  "I  will" 
motto  of  tlie  city,  to  make  a  recurrence  of  such  a 
calamitj'  forever  impossible — these  are  the  things  to 
be  done  now.  But  the  experience  has  been  heart- 
rending. At  this  writing  the  record  shows  that  591 
human  lives  were  lost  in  the  frenzied  rush  to  escape 
from  the  billow  of  flame  that  burst  out  from  the 
stage  of  the  theater.  And  of  these  the  greater  part 
were  women  and  children — innocent  children,  taken 
by  parents  or  relatives  for  an  afternoon's  excursion 
into  the  Land  of  Make  Believe  as  a  holiday  treat. 
And  the  deaths  were  not  as  that  of  him  who  draws 
the  drapery  of  his  couch  about  him  for  the  dark 
journey  surrounded  by  the  tender  ministration  of  his 
loved  ones :  the  end  came  where  the  only  draperies 
were  swirls  of  flame  that  brought  the  madness  of 
terror,  where  the  only  sounds  from  human  throats 
were  shrieks  of  despair  or  prayers  of  anguish,  and 
where  there  was  no  soothing  touch  on  troubled  brow, 
but  only  the  brute  instinct  to  fight  for  life,  the  strong 
trampling  on  the  weak,  themselves  to  perish  mis- 
erably. It  was  in  such  a  scene  as  this  that  strong 
men,  tenderly  nurtured  women  and  little  children — 
ah.  again  the  thought  of  the  children! — to  the  num- 
ber  of  nearly   600,   met  an  agonizing  death. 

At  first  the  appalling  nature  of  the  tragedy  was 
not  realized  by  the  community,  but  in  a  day  or  two 
the  full  sense  of  the  catastrophe  penetrated  the 
stunned  consciousness.  Everyone  conjured  up  for 
himself  irresistibly  a  horrid  \ision  of  the  scene 
that  must  have  been  enacted  within  the  walls  of 
the  ill-fated  theater.  Thousands  mourned  the  death 
of  kindred  or  friends,  with  the  distressing  added  pang 
that  it  was  such  a  death  as  it  was.  Women  wept 
when  they  spoke  of  it,  and  they  could  speak  of  little 
else,  and  men  were  unnerved.  In  rhe  case  of  some 
survivors  or  of  some  members  of  families  nearly 
wiped  out — and  in  several  instances  whole  families, 
father,  mother  and  children,  were  destroyed — reason 
was  overturned.  A  profound  feeling  of  desolation 
and  grief  hung  like  a  cloud  over  the  city  for  days. 
The  mericful  hand  of  Time  and  the  blessings  of 
work  are  dissipating  this  cloud,  but  the  memory  of 
the  Iroquois  Tlieater  fire  will  ever  remain  as  one 
of  the  saddest  chapters  in  the  historj'  of  the  city. 

And  the  bitterness  of  the  thought  that  the  terrible 
disaster  need  never  have  occurred !  There  seems 
no  evading  the  conclusion  that  the  calamity  was  due 
10  negligence — not  the  negligence  of  one  man  or  one 
set  of  men,  but  widespread  neglect  of  the  require- 
ments of  law  in  the  City  Hall  and  in  the  manajge- 
ment  of  the  theater,  and  not  in  the  one  theater,  but 
in  all  the  theaters,  as  is  shown  by  the  order  of  the 
mayor,  after  the  fire,  by  which  ever>'  theater  in  the 
city  was  closed  as  not  complying  with  the  require- 
ments of  the  ordinance.  Great  cries  of  "Hysteria !" 
"Persecution  !"  ''Throwing  men  out  of  employment !" 
and  the  like  would  have  gone  up  if  the  mayor  had 
issued  that  order  before  the  holidays,  but  if  he  had 
Chicago  would  not  now  be  mourning  her  dead.  The 
conditions  were  then  as  they  are  now.  But  it  takes 
a  man  of  heroic  mold  to  enforce  stringent  and  nec- 
essary, but  unused,  laws  in  the  face  of  lax  public 
sentiment  when  powerful  interests  are  at  work  to 
secure  non-enforcement.  This  is  a  government  of 
the  people;  if  the  people  are  aroused  they  can  ac- 
complish "whatever  they  desire.  They  did  not  demand 
a  strict  enforcement  of  the  laws  in  relation  to  the 
building  and  safeguarding  of  theaters.  Perhaps  they 
will  now.  If  the  lesson  sinks  deep  enough  into  the 
minds  of  the  responsible  electors  back  of  all  city 
administrations  and  all  licensed  places  of  public 
amusement,  the  toll  of  lives  may  pay  for  so  much 
greater  security  for  the  future  as  human  ingenuity 
and  human  vigilance  can  insure.  This  is  the  gleam 
of  hope  in  the  present  darkness.  But  what  a  price 
to  pay  to  learn  that  Duty  is  greater  than  the  Dollar ! 
Electrically  considered,  the  fire  does  not  teach  any- 
thing that  was  not  known  before.  Of  course,  open 
arcs  should  not  be  operated  in  the  vicinity  of  in- 
flammable curtains  or  draperies.  Better  still,  the 
lamp  should  be  enclosed  in  a  case  like  that  of  a 
.searchlight  projector.     In  itself  the  electrical  wiring 
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or  apparatus  did  not  fail  in  any  way,  so  far  as  we 
are  able  to  learn.  Of  course,  the  curtain  should 
have  been  removed  from  the  neighborhood  of  the 
arc  lamp,  if  not  enclosed,  as  from  any  lamp.  Or 
the  lamp  itself  might  have  been  moved.  Or  an  en- 
cased lamp  might  have  been  provided.  But  to  se- 
cure the  effect  desired  with  the  apparatus  at  hand  a 
risk,  apparently  slight,  was  taken.  This  hazard — 
this  curtain  and  open-arc  proximity — appears  to  have 
caused  the  fire.  The  blaze  was  a  slight  one  at  first, 
and  if  there  had  not  been  a  long  train  of  conditions 
just  right  for  disaster,  involving  asbestos  curtain, 
skylight  flue,  exits,  outside  stairways  and  the  like, 
the  fire  would  .have  been  extinguished  >yith  little  or 
no  loss  of  life.  But  these  were  exactly  the  conditions 
which  should  not  have  been  allowed  to  exist.  Elec- 
trical men  will  be  glad  that  the  fire  was  caused  by 
no  inherent  electrical  defect.  Any  other  open-flame 
lamp  in  place  of  the  arc  would  be  only  more  dan- 
gerous. Apparently  the  fire  was  caused  by  the  dis- 
regard of  precautions  which  should  have  been  evi- 
dent to  anyone  of  ordinary  prudence  and  which  were 
quite  apart  from  the  use  of  electricity'  as  the  agent 
producing  the  illumination. 


Quite  a  remarkable  statement  was  contained  in 
Dr.  Alfred  Gradenwitz's  article  on  "Electrical 
Progress  on  the  Continent  in  1903'"  in  the  New 
Years  number  of  the  Western  Electrician.  The 
writer  points  out  the  increasing  importance  of  some 
countries  which,  in  an  electrical  sense,  were  almost 
negligible  factors  only  a  few  years  ago.  He  con- 
tinues :  "It  is  safe  to  say,  for  instance,  that  no- 
where on  the  European  continent  has  electric  light- 
ing been  so  universally  adopted  as  in  Spain,  where 
electric  lamps  have  found  their  way  even  to  the 
liouses  of  the  very  poorest,  owing,  on  the  one  hand, 
to  the  almost  unlimited  waterpower  of  the  country, 
and,  on  the  other,  to  the  prohibitory  cost  of  gas. 
*  *  *  *  There  are,  of  late  years,  unmistakable 
signs  of  the  development  of  a  nati£>nal  electrical 
industo'  in  Spain,  and  many  interesting  inventions 
by  Spanish  engineers  have  lately  been  made  public." 

It  will  be  a  distinct  surprise  to  American  electri- 
cal men,  we  think,  to  learn  that  electric  lighting 
is  more  widespread  in  Spain  than  in  any  other  coun- 
try on  the  continent.  The  "very  poorest"  in  the 
United  States  do  not  use  electric  lights  in  their 
homes :  they  use  oil  or  candles,  which  are  apparently 
not  considered  in  Spain.  Unless  Doctor  Gradenwitz  is 
laboring  under  a  misapprehension,  American  elec- 
trical exporters  should  give  more  attention  to  the 
land  of  the  Dons  than  they  have  done. 


Arbitration  for  labor  disputes  was  criticized' in 
an  address  on  "Some  Recent  Phases  of  the  Labor 
Problem"  delivered  by  Mr.  H.  T.  Newcomb  before 
last  week's  convention  of  the  American  Association 
for  the  Advancement  of  Science  in  St  Louis.  "Ar- 
bitration, to  be  arbitration  at  all,  must  be  wholly 
voluntar)\"  said  Mr.  Newcomb.  "'Hie  term  compul- 
sor}'  arbitration  is  self-contradictory.  Arbitration — 
voluntarj^  arbitration — is  a  term  so  grateful  to  the 
ear  to  which  it  comes  as  a  substitute  for  the  clash 
of  bitter  industrial  struggles  that  it  seems  ungrac- 
ious not  to  commend  it  without  qualification.  If 
men  cannot  agree,  what  can  be  better  than  to  sub- 
mit their  differences  to  the  settlement  of  a  disinter- 
ested and  impartial  third  party?  A  strong  personal 
interest  is  the  element  which  is  most  effective  in 
preventing  irreparable  mistakes.  Arbitration  may  be 
the  smaller  of  two  evils,  but  no  one  should  fail  to 
recognize  it  as  an  evil.  Aside  from  the  fact  that  it 
leaves  the  determination  of  matters  of  primary  in- 
dustrial importance  to  persons  who  will  neither 
gain  nor  lose  by  the  success  or  failure  of  the  in- 
dustry, it  is  evil  in  its  consequences,  because,  when 
there  is  reason  to  rely  upon  its  being  arranged  for, 
that  fact  constitutes  an  incentive  to  making  and  in- 
sisting upon  unreasonable  demands."  We  do  not 
observe  that  Mr.  Newcomb  suggests  any  practicable 
remedy  superior  to  arbitration  for  the  settlement  of 
labor  disputes.  Arbitration  may  not  be  ideal,  but 
in  the  absence  of  any  better  method  it  seems  to  be 
a  waste  of  time  to  point  out  its  defects.  The  faults 
of  the  system  inhere  in  the  fact  that  arbitrators  are 
but  human,  and,  of,  course,  the  same  criticism 
would  appljf  to  judges  interpreting  laws  or  any 
other  method  of  settling  the  disputes  that  arise  ^ 
among  men.  In  international  affairs  arbitration  is 
praised  and  welcomed  by  all  lovers  of  peace.  Sim- 
ilarly, all  friends  of  industrial  tranquillity  should 
adhere  to  the  principle  in  labor  difficulties  until 
something  better  is   offered. 
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The  Iroquois  Theater  Calamity. 

All  Chicago  has  been  plunge  J  into  grief  and  mouni- 
ing  by  the  appalling  catastrophe  of  December  30th. 
at  the  Iroquois  Theater  fire,  by  which  591  persons, 
principally  women  and  children,  lost  their  lives — 
some  from  actual  burning,  but  more  from  inhaling 
smoke  or  hot  air  or  from  being  crushed  to  death 
in  the  mad  rush  for  escape.  The  fatality  occurred 
at  a  thronged  matinee  performance,  between  3 130 
and  4  p.  m. 

Four  weeks  ago  an  illustrated  article  appeared  in 
the  Western  Electrician  containing  a  description  of 
the  electrical  equipment  of  the  new  Iroquois  Thea- 
ter. At  that  time  one  of  the  features  of  the  fine 
structure  of  which  the  builders  and  architects  seemed 
especially  "proud  was  the  fireproof  nature  of  the 
construction.  The  frightful  disaster  thus  came  with 
overwhelming  surprise  and  consternation  to  those 
who  had  previously  believed  that  the  new  theater 
was  as  safe  a  place  to  while  away  a  few  hours  as 
would  be  one  of  the  city's  parks.  Now  that  all  is 
over  and  nothing  remains  but  the  aching  hearts  of 
the  mourners  and  the  frightful  memories  and  actual 
injuries  of  the  survivors  come  the  questions  :  Just 
how  did  the  fire  originate?  Who  is  to  blame?  Were 
all  necessary  precautions  taken?  Did  the  construc- 
tion and  equipment  comply  with  the  law?  Many 
answers  have  been  given  to  these  questions ;  the 
true  ones  will  no  doubt  be  arrived  at  by  the  thor- 
ough   investigation    now    under    way. 

Origin  and  Spread  of  the  Flames. 
At  the  present  time  the  prevailing  opinion  is  that 
Ihe  fire  was  caused  by  the  proximity  (and  conse- 
quent ignition)  of  the  proscenium-arch  draperies  to 
an  arc  "reflector"  light  situated  on  a  bridge  above 
ihe  stage  switchboard.  The  rumors  at  first  current 
that  the  blowing  of  a  fuse  started  the  flame  were 
without  fotmdation.  as  there  was  not  an  open  fuse 
in  the  whole  building.  Neither  was  there  a  short- 
circuit  of  the  wires  or  any  failure  in  the  electrical 
apparatus  as  installed. 

By  referring  to  (the  picture  on  page  437  of  the 
Western  Electrician  of  December  12th  the  location  of 
■the  "reflector"  light  which  caused  the  fire  may  he 
seen  on  the  bridge  above  the  switchboard.  In  the 
picture  two  spot  lights  are  shown,  one  in  the  hands 
of  the  operator  and  one  just  above,  and  it  was  the 
latter,  it  is  thought,  with  which  the  drapery  came 
in  contact.  Tliese  two  lights  are  boch  arcs,  but  are 
constructed  differently.  One  is  known  as  a  "lens- 
box"  light  and  consists  of  a  powerful  arc  light  placed 
inside  of  a  fireproof  box.  the  rays  being  projected 
through  a  lens  in  the  front.  With  a  construction 
of  this  sort  it  is  evident  that  no  danger  could  occur 
from    inflammable   material    blowing   into   the   arc. 

The  other  light,  however,  the  source  of  the  trouble, 
apparently,  was  an  ordinary  "reflector"  light,  con- 
sisting of  an  open  arc  with  a  reflector  behind.  Flimsy 
draperies  were  blown  by  a  breeze  into  this  open 
arc,  and  it  spite  of  the  attempts  of  the  operator 
to  extinguish  the  flames  with  his  hands,  they  rap- 
idly spread  to  the  rest  of  the  highly  inflammable 
stage  scenery.  Had  these  spot  lights  been  calcium 
lights,  the  fire  would  have  taken  place  just  as 
quickly,  unless  both  had  been  enclosed  or  of  the 
"lens-box"  variety.  The  primary  cause  of  the  disas- 
ter seems  to  have  been  the  bringing  of  open  hghts 
of  any  kind  within  reach  of  the  stage  scenery.  One 
of  the  unwritten  rules  of  stage  setting  is  never  to 
bring  a  calcium  or  open  light  of  any  kind  near  the 
scenery,  and  if  such  a  light  is  necessary  at  a  certain 
point,  it  is  the  rule  to  remove  the  scenery  near  that 
point.  By  the  violation  of  this  rule,  so  far  as  can 
be  judged,  the  fire  was  caused. 

Once  started,  three  things  conspired  to  aid  m 
the  spread  of  the  flames — the  failure  of  the  asbestos 
fire  curtain  to  fall,  the  absence  of  an  automatic 
sprinkler  above  the  stage  and  an  inadequate  draft 
tube  in  the  roof  of  the  stage. 

The  failure  of  the  curtain  to  operare  seems  to 
have  been  caused  by  a  new  "wrinkle"  ia  stage  light- 
ing. This  consisted  of  a  novel  mounting  of  the 
proscenium  lights  in  a  vertical  trough  reflector,  car- 
ried on  hinges,  which  allowed  of  the  directing  of 
the  light  at  different  angles  onto  the  stage.  When 
the  trough  was  in  its  normal  position  and  flush  with 
the  sides  of  the  proscenium  arch  the  lowering  of 
the  asbestos  fire  curtain  was  uninterrupted.  But  in 
certain  scenes,  such  as  the  fateful  "In  the  Pale 
Moonlight,"  the  trough  was  turned  upon  its  hinges 
and  in  such  position  prevented  the  fall  of  one  end 
of  the  curtain.  Moreover,  the  curtain  was  not  pro- 
vided with  an  electric  hoist,  but  wa-?  operated  by  an 
old-style  windlass  device.  Whether  it  was  operated 
by  wire  ropes  or  not  has  yet  to  be  ascertained.  With 
an  electric  hoist,  by  the  mere  pushing  of  buttons 
located  at  different  points  on  the  stage,  the  curtain 
may  be  raised  or  lowered  at  any  desired  speed  and 
to  any  height  from  the  floor. 


The  absence  of  automatic  sprinkling  apparatus 
above  the  stage  was  a  direct  violation  of  the  law. 
It  is  difficult  to  conceive  of  the  immense  amount  of 
highly  inflammable  material  which  is  to  be  found 
upon  a  large  stage  during  a  performance  such  as 
was  being  given  by  the  "Bluebeard"  company.  Once 
ignited,  the  whole  mass  of  flimsy  drapery  and  stage 
hangings  burst  into  flame  almost  in  an  instant.  With 
adequate  sprinkling  apparatus,  situated  above  the 
whole  a  deluge  of  water  might  have  been  precipi- 
tated, averting  a  serious  catastrophe. 

Inoperative  means  for  producing  a  draft  up  through 
the  roof  of  the  building  over  the  stage  and  thus 
preventing  the  smoke  and  flames  from  rushing  out 
over  the  auditorium  and  balconies  was  the  third 
cause  contributing  to  the  spread  of  the  flames. 
Skylights  were  placed  in  the  roof  for  this  purpose 
movable  by  mechanism  operated  below,  but  whether 
these  were  opened  during  the  conflagration  or  the 
next  day,  to  cover  criminal  negligence,  remains  for 
the  authorities  to  determine. 

City  Ordinances  Ignored. 

In  Chicago  there  are  on  the  statute  books  ordi- 
nances relating  to  theater  construction  and  operation 
that  should  insure  safety  to  the  patrons  during  a 
performance  if  the  law  is  obeyed  to  the  letter. 
Among  the  sections  of  the  city  ordinance  arc  the 
following: 

That  a  theater  must  have  direct  fire-alarm  con- 
nection with  fire  headquarters. 

That  all  lights  must  be  protected  so  adjacent  ma- 
terial .-cannot    touch    them. 

That  suitable  fire-extinguishing  apparatus  be  on 
the  stage. 

That  all  exits  shall  be  suitably  marked  with  large 
signs. 

That  all  galleries  shall  have  independent  entrances 
and  exits. 

That  the  number  of  auditors  in  a  theater  shall 
be  limited  by  the  size  and  number  of  its  exits. 

That  no  auditorium  seating  over  1,000  persons 
shall  be  connected  with  any  building  not  entirely  fire- 
proof. 

That  automatic  sprinklers  shall  be  used  over  all 
stages. 

That  a  suitable  flue  be  in  the  roofs  of  all  stages 
to   carry  out   smoke   and  fire. 

That  the  apparatus  and  fittings  of  all  :-lnges  and 
rigging  lofts  be  fireproof. 

That  all  theaters  must  face  on  three  open  spaces. 

That  many  of  these  rules — perhaps  all — were  ig- 
nored is  known,  and  these  various  factors  of  neg- 
ligence contributed  more  or  less  to  the  loss  of  life. 
Tliat  the  first-mentioned  section  should  have  been 
disregarded  seems  impossible.  It  is  specifically  pro- 
vided that  all  theaters  "must  have  a  fire-alarm  tele- 
graph apparatus,  with  proper  wires,  connected  di- 
rectly with  the  headquarters  of  the  city  fire-alarni 
telegraph."  The  Iroquois  had  no  such  apparatus. 
A  still  alarm  was  first  received  at  engine  house  No. 
13,  followed  immediately  by  an  alarm  from  a  fire 
box  located  two  blocks  from  the  theater. 

Investig.vtion  of  Causes. 

After  the  first  shock  of  the  disaster  people  began 
to  inquire  where  the  blame  should  be  placed,  to 
the  end  not  only  that  the  guilty  should  be  punished 
but  that  a  recurrence  of  such  a  holocaust  might  be 
rendered  impossible.  Arrests  were  made  and  the 
principal  officials  of  the  theater  and  the  "Bluebeard" 
company,  besides  operators  of  the  various  stage  de- 
vices, now  awit  the  investigation  of  the  authorities. 

Another  step  has  been  taken  in  this  direction  in 
the  appointment  by  the  daily  press  of  commissions 
to  sift  to  the  bottom  the  real  causes  of  the  fire. 
Among  those  on  the  commission  appointed  by  the 
Qiicago  Daily  Tribune  are  engineers  of  note,  the 
electrical  engineer  being  Frederick  Sargent. 
Peesonal  Mention. 

So  far  as  known,  no  man  engaged  in  electrical  or 
mechanical  pursuits  lost  his  life  in  the  fire.  How- 
ever, but  too  many  electrical  and  mechanical  men  lost 
relatives  or  friends. 

Charles  T.  Page,  formerly  manager  of  the  Engle- 
wood  Electric  Light  Company,  which  was  absorbed 
by  the  Commonwealth  Electric  Company,  was  bereft 
of  his  wife  and  grandson.  Mrs.  Page  was  a  sister 
of  E.  D.  Alexander,  superintendent  of  the  Southern 
District   of  the   Commonwealth   company. 

S.  P.  Wells,  Jr.,  manager  of  the  Chicago  office 
of  the  Babcock  &  Wilcox  Company,  lost  his  son 
Donald,  aged  12. 

One  erroneous  report  that  caused  some  apprehen- 
sion is  dispelled  by  the  following  letter,  dated  Janu- 
ary 2d,  from  Mr.  W.  A.  Layman,  general  manager 
of  the  Wagner  Electric  Manufacturing  Company  of 
St.  Louis:  "In  the  list  of  the  dead  in  the  Iroquois 
Theater  fire  of  Chicago  appeared  the  name  of  Mr. 
Edwin  W.  Norton,  purchasing  agent  of  this  com- 
pany. The  identification  was  in  error,  Mr.  Norton 
being  in  St.  Louis  at  the  time  of  the  fire.  The  only 
explanation  we  can  offer  is  that  some  traveling  sales- 


man who  had  recently  visited  us  still  carried  in  his 
pockets  one  of  Mr.  E.  W.  Norton's  business  cards." 

Mr.  and  Mrs.  Michael  Schalck,  parents  of  Frank 
R.  Schalck  of  the  advertising  department  of  the 
Western  Electrician,  were  in  the  theater  at  the  time 
of  the  fire,  hut  fortunately  managed  to  escape  without 
serious  injury. 

Mrs.  William  Mueller  and  Barbara  Belle  and  Flor- 
ence Mueller,  wife  and  daughters  of  William  Muel- 
ler, went  through  the  terrible  experience,  hut  suc- 
ceeded in  escaping  from  the  building  with  but  slight 
hurts.  Mr.  Mueller  is  vice-president  of  the  William 
Mueller   Company,   pole  dealer. 

The  report  that  F.  H.  Tubbs,  district  superintend- 
ent of  the  Western  Union  Telegraph  Company,  had 
lost  his  wife  and  daughter  in  the  fire  is,  happily, 
incorrect.  It  is  announced  at  Mr.  Tubb's  office  that 
the  report  gained  circulation  through  the  newspapers, 
but  that  both  he  and  his  family  are  safe  and  well. 

S.  L.  Donaldson,  a  loop  chief  for  the  Western 
Lhiion  Telegraph  Company,  had  a  sad  experience. 
He  handled  a  long  telegraphic  report  of  the  fire  and 
upon  returning  home  learned  that  his  wife  had  gone 
to  the  matinee  at  the  Iroquois  Theater.  Hurrying 
down  town  his  search  resulted  in  his  finding  the 
body  of  Mrs.  Donaldson  at  one  of  the  morgues. 

Frank  Howard,  an  inspector  for  the  Chicago  Edi- 
son Company,  lost  Ms  mother  and  a  cousin. 

C.  A.  Biegler  of  the  statistical  department  of  the 
Chicago  Edison  Company,  mourns  a  sister,  who  was 
among  those  killed. 

B.  V.  Swenson  of  Madison.  Wis.,  assistant  pro- 
fessor of  electrical  engineering  at  the  University  of 
Wisconsin,  attended  the  performance  and  nearly  suc- 
cumbed to  the  smoke  and  gases  which  he  inhaled. 
He  was  confined  to  the  Samaritan  Hospital  for  sev- 
eral days,  but  has  returned  to  Madison. 

Precautions    Suggested. 

In  discussing  the  subject  of  protective  devices 
Francis  B.  Badt,  the  electrical  engineer,  points  out 
that  it  is  necessary  to  avoid  the  use  of  automatic 
apparatus  and  manually-operated  safety  devices  as 
much  as  possible,  relying,  rather,  upon  "something 
that  is  there  all  the  time,"  like  a  sentinel  on  duty. 

Writing  to  a  Qiicago  daily  newspaper,  Mr.  Badt 
elaborates  his  idea  as  follows: 

While  your  idea  concerning  emergency  lights  is 
all  right,  from  an  engineering  point  of  view  I  think 
it  would  be  a  most  difficult  matter  to  have  gas  pipes 
or  electric  wires  so  arranged  that  they  would  not 
be  attacked  and  put  out  of  use  in  case  of  a  fire,  and, 
at  any  rate,  if  your  suggestion  were  followed  it 
would  place  the  lighting  of  these  electric  lights  or 
gas  jets  in  the  hands  of  somebody  on  the  stage, 
who,  as  is  usually  the  case,  may  not  be  there  or  may 
fail  in  his  duty  just  when  the  emergency  arises.  I 
may  furthermore  say  that  electric-light  wires  are 
easily  put  out  of  service  by  fire.  Gas  pipes  may  last 
longer,  but  in  order  to  light  gas  jets  automatically 
from"  the  stage  it  would  require  a  very  delicate  sys- 
tem of  what  is  called  "electric  gas  lighting,"  which 
would  not  withstand  heat  or  other  disturbances  and 
which  would  be  almost  sure  to  fail  in  a  case  of 
emergency.  An  explosion  or  draft  of  flame  or  hot 
air  would  break  the  incandescent  lamps  or  blow  out 
the  gas  burners. 

It  has  been  stated  that  in  the  Iroquois  no  exit 
signs  were  over  the  doors,  and  it  has  been  suggested 
that  this  was  one  of  the  causes  of  loss  of  life.  The 
question  arises,  What  would  signs  have  been  good 
for  if  the  theater  was  thrown  in  darkness?  The 
signs  would  not  have  been  seen  any  more  than  the 
doors  underneath  the  draperies.  In  order  to  avoid 
such  trouble   I   should  propose  the  following: 

Have  over  each  door  a  transparent  sign  made  out 
of  metal  with  glass  crystal  letters  and  have  it  illumi- 
nated from  the  outside  of  the  building  wall  by  means 
of  a  lantern  attached  on  the  outside,  and  have  this 
lantern  supplied  by  a  source  of  light  independent 
of  the  theater-lighting  system,  either  electric  or  gas. 
This  sign  would  be  illuminated  at  all  times  during 
the  performance.  It  would  not  be  an  objection 
during  dark  scenes,  because  there  would  be  prac- 
tically no  light  thrown  through  the  glass  letters  to 
interfere  with  the  darkness  inside.  At  the  same 
time  the  sign  would  stand  there  glaring  the  word 
"Exit"  no  matter  how  dark  the  theater  or  how  light 
the  theater.  The  main  point  I  am  trying  to  raise 
is  that  any  device  which  has  to  be  operated  in  case 
of  an  emergency  is  liable  to  fail,  but  an  illuminated 
sign  that  will  be  illuminated  at  all  times  will  be 
there,  no  matter  what  trouble  may  happen,  because 
nobody  can  forget  to  light  it  during  the  excitement, 
as  it  was  already  lighted  before  the  performance 
commenced.  This,  in  my  opinion,  is  the  keynote 
for  all  devices  which  are  intended  to  prevent  panics 
in  theaters.  An  automatic  device  is  dependent  upon 
certain  conditions,  usually  rise  of  temperature  near 
the  ceiling.  A  manually  operated  safet\^  device  de- 
■pends  u'-on  the  presence  of  mind  and  cool-headedness 
of  a  certain  employp.  and.  in  mv  opinion,  all  these 
features  should  be  eliminated.  Everything  .'should  be 
readv  for  an  emergency  and  not  be  dependent  upon 
somebody  or  something  to  make  it  ready.  All  exi' 
doors  oueht  to  be  unlocked  and  swing  open  toward 
the   outside,   and  this,   in   connection   with  the  per- 
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nianently  illuminated  sign  above  the  door  saying 
"Exit."  in  my  opinion,  would  prevent  much  of  the 
calamities  heretofore  experienced  in  theater  disas- 
ters. 

Mr.  Badt  also  suggests  that  there  should  be  a  dis- 
tinction in  labeling  exit  doors,  those  leading  directly 
through  the  outer  walls  to  street  or  alley  being  indi- 
cated by  the  word  "Street."  This  might  give  an 
added   element   of   safety. 

Ei-FECT  ON  Telephone  Service. 

The  experience  of  the  Chicago  Telephone  Com- 
pany during  and  since  the  fire  was  exceptional. 
Within  10  minutes  after  the  fire  broke  out  the,com- 
panj^  was  aware  from  the  tremendous  number  of 
calls  which  flooded  the  Central  exchange  that  some- 
thing unusual  had  happened.  Soon  the  rush  spread 
to  the  other  downtown  exchanges,  crowding  the  sys- 
tem as  it  had  never  been  tried  before.  The  oper- 
ators handled  the  calls  well  under  the  circumstances 
and  in  the  first  few  hours  completed  more  connec- 
tions than  w^ere  thought  possible  by  officials  of  the 
company.  People  who  knew  that  friends  or  rela- 
tives had  gone  to  the  Iroquois  were  anxious  to  hear 
of  their  fate,  and  the  first  impulse  was  to  use  the 
telephone.  Many  would  rush  into  booths  half  fren- 
zied and  in  their  excitement  forget  the  number  they 
wanted.  This  was  the  cause  of  considerable  delay 
and  inconvenience  to  the  operators. 

It  is  also  interesting  to  know  that  the  alarm  was 
turned  in  by  telephone  almost  as  soon  as  that  from 
the  department  fire-alarm  box,  and  this  fact,  together 
with  the  rush  for  telephonic  communication  which 
followed,  proves  anew  the  value  of  the  telephone. 

A.  S.  Hibbard,  second  vice-president  and  general 
manager  of  the  Qiicago  Telephone  Company,  is  of 
the  opinion  that  the  amount  of  business  done  by  his 
company  in  the  hours  following  tlie  disaster  was 
never  equaled  in  a  similar  space  of  time  in  any  chy 
in  the  world.  Tlie  first  rush  of  calls  came  from 
the  business  district,  but  tow^ard  evening  on  the  day 
of  the  fire  it  spread  to  the  residence  districts,  and 
the  entire  force  of  operators  was  kept  working  at 
top  speed  until  midnight.  The  night  force,  under 
normal  conditions,  is  about  20  per  cent,  of  the  day 
force,  but  on  this  occasion  the  entire  force  of  2.200 
operators  was  necessary  to  handle  the  business,  which 
is  estimated  in  the  three  days  following  the  fire,  c.t 
about '55  per  cent,  greater  than  on  any  previous 
occasion  of  corresponding  length  of  time  in  the  com- 
pany's history. 

The  great  rush  began  to  subside  on  Thursday 
evening,  but  the  normal  condition  was  not  reached 
for  four  days.  During  all  this  time  the  company 
kept  its  subscribers  on  the  long-distance  lines  in- 
formed of  the  latest  developments  in  the  harvest  of 
death. 

Tlie  officers  of  the  Chicago  Telephone  Company 
are  justly  proud  of  the  record  made  and  are  pleased 
with  the  way  their  operators  handled  the  rush. 

In  discussing  the  matter  Mr.  Hibbard  told  of  the 
experience  of  one  of  the  company's  trunk-line  op- 
erators. The  young  lady  in  question  operated  on 
the  trunk  line  connecting  the  Central  and  Main  ex- 
changes. As  trunk  operators  are  never  in  direct 
communication  with  subscribers,  she  way  unaware 
of  the  cause  of  the  rush  and  stuck  to  her  post  until 
the  regular  hour  for  relief.  She  -.vis  requested  to 
remain  for  the  evening,  but  informed  the  chief  op- 
erator that  she  had  arranged  to  meet  ^-cr  mother 
after  the  matinee  at  the  Iroquois  and  wished  to  be 
relieved.  Tlien  she  was  informed  of  the  cause  of 
the  unusual  number  of  calls,  but  her  fears  were  soon 
dispelled  when  the  news  came  that  her  mother  was 
among  those  who  escaped   uninjured. 

The  rush  of  business  in  the  five-cent  pay  booths 
of  the  company  throughout  the  city  was  the  greatest 
in  the  history  of  the  service.  As  the  delay  in  secur- 
ing change  only  increased  the  excitement  and  anxiety 
of  the  patrons,  the  company  instructed  operators  to 
demand  no  pay  from  thos3  seeking  information  from 
friends,  and  for  some  1  ours  after  the  fire  these 
booths  were  thrown  opca  for  the  free  use  of  the 
public. 

Telegraph  Lines  Greatly  Taxed. 
Telegraph  companies  felt  the  effects  of  the  great 
anxiety  for  news  concerning  the  fire  almost  as  much 
as  did'  the  local  telephone  company.  Mr.  C.  M. 
Baker,  assistant  general  superintendent  of  the  Postal 
Telegraph-cable  Company,  stated  that,  though  the 
actual  percentage  of  increase  of  business  over  the 
company's  lines  had  not  been  computed,  it  was  enor- 
mous, thousands  of  calls  coming  in  from  all  parts 
of  the  country.  As  an  illustration  of  this,  Mr.  Baker 
said  that  among  the  dead  at  the  theater  was  a  woman 
bearing  the  same  name  as  his  daughter.  Anxious 
friends  seeing  this  name  on  the  death  list  sent  him 
over  50  telegrams  of  inquirj-.  This  is  but  one  in- 
stance. If  Mr.  Baker  answered  all  the  messages 
ICO  messages  would  have  been  sent  concerning  this 


one  person  besides  all  those   sent  to  and  from  the 
real   relatives  of   the   missing  one. 

W.  J.  Lloyd,  assistant  district  superintendent  of  the 
A\'estern  Union  Telegraph  Company,  made  much  the 
same  statement  as  Mr.  Baker.  No  figures  could  be 
given,  but  the  lines  were  crowded  to  their  utmost 
capacity,  as  was  the  messenger  service.  Messages 
were  received  from  all  parts  of  the  civilized  world. 


American  Association  for  the  Advance- 
ment of  Science. 

The  American  Association  for  the  Advancement 
of  Science  and  23  affiliated  societies  met  in  conven- 
tion in  St.  Louis  during  the  week  beginning  Decem- 
ber 28th.  About  500  delegates  were  in  attendance, 
including  members   of  all  the   societies   represented. 

The  retiring  president  of  the  American  Association, 
President  Remsen  of  Johns  Hopkins  University, 
gave  an  address  on  "Scientific  Progress  and  Inves- 
tigation." This  dealt  in  a  general  way  v/ith  the 
benefits  of  such  gatherings  of  large  numbers  of  sci- 
entific men,  interested  in  many  subjects.  He  called 
attention  in  particular  to  the  larger  benefits  to  man- 
kind which  have  come  from  the  development  of 
chemistry  since  the  days  of  alchemy. 

President  Jordan  of  Stanford  University  gave  a 
public  lecture  on  *'The  Resources  of  the  Sea,"  in 
which  he  described  the  commercial  and  scientific 
benefits  of  fish  study  and  culture,  especially  as  ex- 
emplified in  the  salmon  industry,  and  also  in  the 
fur-seal  trade. 

Professor  E.  Rutherford  of  McGill  Universitv. 
Montreal,  gave  a  lecture  on  "Radium,"  which  was 
illustrated  with  interesting  and  novel  experiments 
with  radium  and  radio-active  substances.  He  ex- 
plained the  way  in  which  radium  is  obtained  from 
pitchblende.  l"he  rays  emanated  are  of  three  kinds. 
The  a-rays  are  deviated  one  way.  and  the  iS -rays 
in  the  opposite  direction  by  a  magnet,  while  the  7 
rays  are  not  deviated  at  all.  The  a  -rays  are  posi- 
tively charged  and  seem  to  be  of  the  most  impor- 
tance. The  )3-rays  are  negatively  charged  and  re- 
semble cathode  rays,  while  the  T-rays  are  similar  to 
X-rays.  The  a-rays  are  either  helium,  or  else  these 
change  into  or  produce  helium,  as  .helium  is  always 
found  near  radio-active  substances.  The  production 
of  X-rays  requires  the  continuous  expenditure  of  a 
large  amount  of  energ>',  while  the  energy  from 
radium  is  given  out  continuously  and  spontaneously. 
Radio-activity  is  studied  by  means  of  its  property 
of  discharging  electrified  bodies.  The  emanation 
contains  a  large  quantity  of  heat  energj%  which,  how- 
ever, we  cannot  so  far  control. 

Tlie  convention  was  brought  to  a  close  with  the 
Shaw  banquet.  Tlie  trustees  of  the  Missouri  Botan- 
ical Gardens  invited  the  entire  body  of  visiting  sci- 
entists to  this  celebrated  annual  event.  Nearly  300 
attended  the  banquet. 

It  was  decided  to  hold  the  next  meeting  of  the 
American  Association  for  the  Advancement  of  .Sci- 
ence in  Philadelphia,  one  year  from  this  time.  Rep- 
resentatives from  all  parts  of  the  country  were  in 
attendance  at  the  present  meeting,  though,  naturally, 
the  Middle  West  was  most  largely  represented.  The 
meetings,  in  every  respect,  were  very  successful  and 
profitable. 

The  papers  presented  before  the  various  sections 
were  fully  up  to  the  average,  both  as  regards  num- 
ber and  quality.  Those  on  electrical  subjects  were 
given  only  in  the  sessions  of  Section  B,  Physics,  and 
of  the  American  Physical  Society.  In  these  sessions, 
which  occupied  tliree  days,  about  35  papers  were 
read,  a  third  of  them  being  on  electrical  subjects. 
Three  papers  were  read  concerning  radium.  Eight 
of  these  papers  are  given  herewith  in  abstract. 

E.  S.  Johonnott,  professor  of  electrical  engineering 
at  Rose  Polytechnic  Institute.  Terre  Haute,  Ind., 
read  a  paper  entitled  'A  Simple  Alternate-current 
Frequency  Indicator."  A  light  armature  is  fastened 
to  one  pole  of  the  magnet  of  an  ordinary  electric 
bell.  This  armature  is  kept  at  a  little  distance  from 
the  other  pole  by  a  flat  spring.  The  passage  of  an 
alternating  current  through  the  magnet  sets  the  arma- 
ture in  vibration,  with  a  frequency  twice  that  of  the 
current.  By  attaching  a  style  to  the  armature,  it 
may  be  arranged  to  make  a  trace,  together'  with  a 
tuning  fork,  on  a  smoked  paper,  from  which  the 
frequency  is  directly   counted. 

'A  Method  for  the  Determination  of  Mutual  In- 
duction Coefficients"  was  the  title  of  a  paper  by 
Augustus  Trowbridge  of  the  University  of  Wis- 
consin, Madison.  By  the  usual  methods,  the  self- 
induction  of  the  two  coils  may  be  determined  when 
the  currents  flow  through  the  two  coils  in  the  same 
direction,  and  when  it  is  reversed  through  one  coil. 
By  elimination  the  value  of  the  mutual  induction  is 
found  with  a  hip-h  degree  of  accuracy. 

Another  interesting  subject  was  discussed  by  A. 
S.    Langsdorf,    Washington   University,    St.   Louis, 


who  described  "A  New  Form  of  Frequency  Meter." 
The  instrument  indicates  the  frequency  of  alternate- 
current  circuits.  The  readings  are  independent  of 
the  fluctuations  of  voltage  on  the  line,  and  the  con- 
nections are  similar  to  those  of  an  indicating  watt- 
meter. 

Arthur  L.  Foley  of  the  University  of  Indiana  pre- 
sented a  valuable  paper  on  "A  Remarkable  Dis- 
tribution of  Carbon  on  the  Bulb  of  a  Hylo  Incan- 
descence Lamp."  in  which  he  gave  a  description 
of  the  lamp  with  the  two  filaments  of  opposite  polar- 
it3'  and  the  queer  distribution  of  carbon  which  takes 
place  on  the  inner  surface  of  the  globe.  The  theory 
of  molecular  shadows  and  the  Edison  "effect,"  so 
thoroughly  worked  out  by  Fleming  and  others,  ex- 
plains the  general  character  of  the  deposit,  but  seems 
to  fail  to  explain  the  definiteness  of  it.  In  general, 
the  deposit  is  of  uniform  density  and  quite  dark, 
while  the  clear  places  are  perfectly  clear,  the  line 
of  separation  being  as  definite  as  if  the  deposit  had 
been  laid  on  with  a  brush. 

The  relation  of  the  magnetic  field  to  light  waves 
was  well  brought  out  in  a  paper  "On  the  Effect 
of  a  ilagnetic  Field  on  the  Interference  of  Natural 
Light."  by  John  Mills.  Western  Reserve  University. 
The  conception  of  natural  light  as  an  elliptical  vibra- 
tion and  our  knowledge  of  the  Faraday  "effect" 
would  give  as  a  criterion  for  an  analogous  rotation 
of  ratural  light  the  disappearance  of  interference 
fringes,  previously  observable,  upon  the  formation 
of  a  magnetic  field  capable  of  rotating  plane  polarized 
light  through  an  angle  of  an  odd  multiple  of  90°. 
The  apparatus  consisted  of  a  M'ichelson  interferome- 
ter. Li  the  path  of  each  beam  was  placed  a  tube  of 
carbon  disulphide  surrounded  by  a  solenoid.  Nat- 
ural monochromatic  light  v;as  used  and  the  current 
varied.  Observations  were  taken  at  the  points  of 
disappearance  and  of  reappearance  of  the  fringes. 
The  mean  of  these  current  readings  was  taken  as  that 
for  wh.ich  interference  was  impossible.  Tliese  values 
of  the  current  would  have  produced  in  plane  polarized 
light  a  rotation  of  95.8°,  256.8'',  447.5°  and  613.6°. 
The  apparent  invalidation  of  the  results  obtained 
because  of  a  partial  polarization  of  the  entering  light 
by  the  reflecting  surfaces  was  also  discussed. 

The  paper  entitled  "Hertzian  Waves  Since  Hertz." 
by  A.  D.  Cole,  Ohio  State  University,  described  the 
various  forms  of  exciters  and  detectors  that  have 
been  devised,  and  called  attention  to  the  diminishing 
gap  between  infra-red  light  waves  and  electric  waves, 
the  latter  having  been  reduced  to  a  length  of  one 
millimeter. 

An  interesting  description  of  "The  Differential 
Telephone"  was  given  by  Willi.im  Duane,  University 
of  Colorado.  Boulder,  Colo.  Two  separate  coils  of 
wire  are  wound  on  the  bobbin  of  a  telephone  re- 
ceiver. The  coil  where  self-inductance  is  to  be  meas- 
ured and  a  variable  self-inductance  standard  are 
placed  in  series  with  the  two  receiver  coils,  respect- 
ively. A  non-inductive  resistance  is  connected  in 
series  with  the  unknown,  or  with  the  standard,  ac- 
cording as  the  resistance  of  the  latter  is  greater  or 
less  than  that  of  the  unknown  coil.  The  two  entire 
circuits  are  joined  in  parallel  and  an  alternating 
electromotive  force  is  applied  to  the  branch  points. 
By  suitable  adjustments  it  is  possible  to  cause  the 
sound  in  the  telephone  to  vanish.  From  the  relations 
of  the  known  quantities  involved,  the  unknown  self- 
inductance  may  be  computed  with  great  accuracy. 

E".  Rutherford  of  McGill  University,  in  a  paper 
on  "The  Healing  Effect  of  the  Radium  Emanation," 
described  some  interesting  experiments  which  prove 
that  radium  gives  off  heat  at  such  a  rate  that  one 
gram  would  liberate  a  hundred  calories  an  hour. 
By  heating  radium,  it  loses  its  power  to  radiate  en- 
ergy,  but  there  is  obtained  a  material  emanation 
which  has  the  energy  within  itself.  This  emanation 
radiates  the  heat,  and  becomes  less  active,  losing  its 
property  entirely  in  about  a  month,  while  the  radium 
regains  its  former  power  at  the  same  rate. 

The  following-named  officers  of  the  American  As- 
sociation for  the  Advancement  of  Science  for  1905 
were  elected  on  December  31st: 

President — Professor  William  G.  Farlow  of  Har- 
vard  University. 

Vice-presidents  of  sections — Section  A,  mathemat- 
ics and  astronomj'.  Professor  Alexander  Ziwet,  Uni- 
versity of  Michigan ;  section  B.  p.hysics.  Professor 
W.  F.  Magee,  Princeton  University;  section  C,  chem- 
istry. Dr.  L.  P.  Kinnicutt,  Worcester  Institute  of 
Technology;  section  D,  mechanical  science  and  engi- 
neering. Professor  David  S.  Jacobus,  Stevens  Insti- 
tute. Hoboken.  N.  J. ;  section  E,  geology  and  geogra- 
phy. Professor  E.  A.  Smith,  University  of  Alabama ; 
section  F,  zoolog}',  Dr.  C.  Hart  Merriam,  United 
States  Department  of  Agriculture,  Washington, 
D.  C. ;  section  G,  botany.  Dr.  B.  L.  Robinson.  Har- 
vard University;  section  H,  antliropolog>'.  Dr.  Walter 
Hough,  United  States  National  Museum,  Washing- 
ton. D.  C. :  section  I.  social  and  economic  science, 
Hon.  Martin  A.  Knapp,  chairman  of  the  Interstate 
Commerce  Commission,  Washington,  D,  C. ;  section 
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K.  physiology  and  experimental  medicine,  Professor 
H.  P.  Bowditch,  Harvard  University,  re-elected. 

General  secretary — Dr.  Charles  S.Howe.  president 
of  Case  School  of  Applied  Science,  Cleveland,  Ohio. 

Secretary  of  council — Professor  C.  A.  Waldo,  Pur- 
due University. 


WESTERN     ELECTRICIAN 
OBITUARY. 


German  Rules  for  Electrical  Plants. 

In  a  paper  read  before  the  Verband  Deutscher 
Elektrotechniker  it  is  ajinounced  that  in  the  new 
edition  of  the  official  rules  the  "medium  tension"  is 
abolished.  Low-tension  plants  aj-e  defined  as  those 
having  not  more  than  500  volts  between  wires  or  250 
to  earth.  The  insulation  resistance  is  required  to 
be  1,000  ohms  multiplied  by  the  voltage  for  each 
section  between  two  fuses  or  beyond  the  last  fuse. 
This  rule  does  not  apply  to  wiring  in  damp  places, 
for  which  special  precautions  are  prescribed,  but  no 
minimum  insulation  resistance.  A  scale  of  current 
densities  is  given  as  in  previous  editions — ranging 
from  5.33  amperes  per  square  millimeter  for  a  section 
of  0.75  square  millimeter,  to  one  ampere  per  square 
millimeter  for  a  section  of  1,000  square  millimeters. 
The  smallest  section  allowed  is  one  square  milli- 
meter, or  in  fittings  0.75  square  millimeter.  Special 
rules  are  given  for  places  containing  explosive  gases, 
for  shop  windows,  theaters  and  mines.  High-ten- 
sion plants  are  defined  as  those  in  which  the  voltage 
to  earth  may  exceed  250  volts.  Traction  plants  are 
excluded  from  the  regulations.  A  scale  is  given  for 
the  minimum  installation  resistance  between  two 
fuses  ranging  from  1,000  ohms  multiplied  by  the 
voltage  for  250-volt  plants  to  500  ohms  multiplied 
by  the  voltage  for  plants  working  at  1,000  volts  or 
over.  The  test  is  to  be  made,  if  possible,  with  the 
working  tension,  or,  failing  this,  with  at  least  100 
volts.  The  insulation  of  wires  is  required  to  stand 
a  test  tension,  after  24  hours'  immersion,  of  double 
the  working  tension  when,  this  is  500  volts  or  under. 
500  volts  excess  tension  for  working  tensions  from 
500  to  I, coo  volts,  and  above  that  50  per  cent,  excess 
tension.  High  tensions  are  not  allowed  in  wet  places, 
theaters  or  shop  windows.  Tensions  above  1,000  volts 
are  not  allowed  in  places  exposed  to  acid  fumes, 
and  in  damp  places  only  if  run  in  cables.  The  reg- 
ulations for  the  working  of  electrical  plants  relate 
chiefly  to  precautions  for  the  safety  of  workmen, 
suclh  as  posting  notices  of  dangerous  points.  No 
eating,  drinking  or  smoking  is  allowed  in  accumulator 
rooms,  and  men  are  to  be  specially  cautioned  as  to 
the  dangers  of  acids  and  of  lead  poisoning.  For  the 
working  of  high-itension  plants  rules  are  given  as 
to  the  switching  out  of  circuits  before  work  is  done 
on  them,  and  the  special  precautions  necessary  where 
this  is  impossible. 


COMMUNICATION. 


A  Physician's  View  of  X-ray  Treatment. 

To  the  Editor  of  the  Western  Electrician : 

On  the  editorial  page  of  the  December  26,  1903, 
issue  of  your  journal  you  discuss  the  question 
whether  any  but  qualified  medical  men  should  be 
allowed  to  make  radiographs  or  give  X-ray  treat- 
ments. Being  a  physician  and  at  the  same  time 
making  a  specialty  of  electrotherapeutics  (which  in- 
cludes the  X-ray  in  all  its  phases)  and  also  having 
taught  this  subject  to  physicians  for  nearly  six  years, 
I  can  say  that  at  the  present  time  there  are  enough 
physicians  who  are  expert  in  this  line  of  work  (and 
many  more  who  are  willing  to  learn)  to  do  all  the 
work  demanded,  so  that  there  is  now  no  excuse  for 
the   employment   of  non-medical   X-ray  operators. 

The  assertion  of  the  non-medical  operators,  namely, 
"that  the  best  members  of  the  medical  profession 
have  neither  the  time  nor  the  inclination  to  perfect 
themselves  in  this  art"  is  not  borne  out  by  facts. 
I  have  personal  knowledge  of  instruction  received 
in  this  "art"  by  over  1,000  M.  D.'s  in  Chicago  alone 
during  the  last  five  years.  To-day  there  are  enough 
physician  experts  in  this  city  to  take  care  of  all  the 
X-ray  cases  which  nature  may  thrust  upon  them. 

As  for  the  patient,  it  is  only  necessary  for  you 
to  put  yourself  in  his  place  to  get  the  usual  answer. 
Of  course,  it  is  only  natural  that  he  should  prefer 
to  be  treated  bv  a  physician. 

In  the  present  light  of  things,  the  X-ray  is  a 
diagnostic  and  therapeutic  agent,  which  belongs 
strictly  to  the  medical  profession,  and  although  me- 
chanical as  far  as  its  control  is  concerned,  the  op- 
erator should  know  much  about  anatomy  and^  path- 
ology, in  addition  to  a  knowledge  of  electricity,  m 
order   to    give   mutual    benefit. 

Tliere  is,  therefore,  no  valid  reason  for  the  ex- 
istence of  the  non-medical  X-ray  operator,  and,  ac- 
cording to  a  natural  law,  he  is  rapidly  becoming 
extinct.  Emil  H.  Geuebe,  B.  S.,  M.  D. 

Chicago,  December  28,  1903. 


[Our  correspondent  is  engaged  m  teachmg  phy- 
sicians the  method  of  using  X-ray  apparatus,  and 
is,  therefore,  perhaps,  not  altogether  disinterested. 
We  can  still  see  no  harm  in  experienced  non-medical 
operators  making  the  exposures  when  acting  under 
the  direction  or  prescription  of  physicians.  Some  of 
these  operators  have  been  engaged  in  the  work  for 
years  and  have  become  recognized  experts.  It  does 
not  seem  fair  that  they  should  be  driven  out  of  the 
field.  But  it  might  be  well  to  restrict  medical  cases 
to  medical  supen'ision,  as  suggested  in  our  editorial. 
—Ed.] 


Frank  H.  Clark. 

Friends  of  Mr.  Frank  H.  Clark,  a  receiver  for  the 
Helios-Upton  Company  in  Chicago  and  a  man  of 
prominence  in  electrical  circles  for  many  years,  were 
shocked  to  learn  of  his  sudden  death  on  January 
4th,  Most  of  them  were  entirely  unprepared  for 
the  sad  news,  as  only  a  few  days  ago  Mr.  Clark 
was  about  as  usual,  calling  on  his  friends  and  ap- 
parently in  good  health.  Death  resulted  from 
shock  following  an  operation  at  the  Presbyterian 
Hospital  for  the  removal  of  gall  stones.  The  funeral 
services  were  held  at  the  family  residence,  1310 
Judson    Avenue,   Evanston,   on   Thursday  afternoon. 

Frank  Hodges  Clark  was  born  in  Lawrence, 
Mass.,  in  1849.  His  early  life  was  spent  in  Andover, 
Mass.,  where  he  graduated  from  Andover  Academy. 
In  1869  he  was  associated  with  General  Benjamin 
F.  Butler,  under  whom  he  began  the  study  of  law. 
A  year  later,  however,  he  received  and  accepted  a 
presidential  appointment  as  paymaster  in  the  United 


FRANK    H.    CLARK. 

States  Navy,  in  which  capacity  he  served  for  19 
years.  During  this  time  he  traveled  extensively 
and  acquired  a  wide  acquaintance,  particularly 
among  naval  officers,  numbering  Admirals  Dewey 
and  Sampson  and  others  nearly  as  prominent  among 
his  friends. 

In  1889  Mr.  Clark  accepted  the  position  of  district 
manager  for  the  old  Thomson-Houston  Electric 
Company  in  Washington,  D.  C,  afterward  merged 
in  the  General  Electric  Company.  Subsequently  he 
filled  a  similar  position  for  the  Westinghouse  Elec- 
tric and  Manufacturing  .Company,  and  at  another 
period  he  was  for  several  years  manager  of  the 
United  States  Electric  Lighting  Company  of  Wash- 
ington. During  this  time  Mr.  Clark  extended  his 
acquaintance  and  became  intimate  with  many  men 
in  public  life. 

Forming  a  connection  with  the  Electric  Storage 
Battery  Company,  Mr.  Clark  removed  to  Chicago 
in  1897.  He  had  charge  of  the  Qiicago  office  of  that 
company  and  was  connected  with  a  number  of  im- 
portant contracts.  For  the  last  two  years  or  more  he 
was  associated  with  the  Chicago  branch  of  the 
Helios-Upton  Company,  being  appointed  a  receiver 
for  the  property  less  than  a  year  ago. 

Mr.  Clark  leaves  a  w'ife  and  seven  children. 
The  latter  are :  Lieutenant  Frank  H.  Oark,  U.  S.  S. 
Alabama :  Lyman  Qark,  New  York  office  of  the 
General  Electric  Company ;  Dr.  J.  W.  Clark,  Calu- 
met, Mich.,  and  Mary,  Alice,  Charles  and  Lydia 
Clark  of  Evanston. 

The  deceased  gentleman  was  a  well-read,  well- 
informed  man  of  affairs,  with  a  genial,  hearty  man- 
ner that  made  him  welcome  in  any  circle.  He  had 
been  all  over  the  world,  knew  many  famous  men 
and  was  a  delightful  raconteur  and  conversational- 
ist. He  was  fond  of  the  society  of  his  friends,  who 
w-ere  many  in  number  and  warm  in  attachment.  His 
death  has  caused  widespread  and  genuine  regret. 


Other  Deaths. 

James  Di  McAvoy.  first  president  of  the  Norfolk 
Suburban  Street  Railway  Company,  and  at  one  time 
president  of  the  Hyde  Park  Electric  Light  Company, 
died  on  December  30th  at  the  age  of  79  in  the  town 
of  Hyde  Park,  Mass. 

General  Alfred  P.  Rockwell,  former  professor  of 
engineering  in  the  Sheffield  Scientific  School  of  Yale 
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University,  and  later  in  the  Institute  of  Technology 
in  Boston,  subsequently  becoming  president  of  the 
Eastern  Railroad  Company  and  identified  with  textile 
manufactures,  died  suddenly  in  New  Haven,  Conn., 
December  24th,  of  heart  disease.  He  was  brevetted 
brigadier  general  for  his  services  in  the  Civil  War. 

George  A.  Ellis  of  Springfield,  Mass.,  a  well-known 
engineer,  who  installed  the  electric-light  plant  in 
Memphis.  Tenn.,  and  directed  other  engineering  work 
in  southern  cities,  died  of  heart  disease  on  December 
27th,  aged  61  years. 

Amos  S.  Stetson  of  Whitman.  Mass.,  died  on  De- 
cember 26th  in  that  town.  In  1893  he  purchased  the 
interest  of  the  Whitman  Electric  Lighting  Company 
from  the  Thomson-Houston  Company  of  Lynn,  and 
assumed  the  management  of  the  plant.  He  was  at 
one  time  in_  business  in  Mobile,  Ala.,  and  had  many 
other  financial  interests. 

Royal  C.  Vilas,  president  of  the  Pyle  National 
Electric  Headlight  Company  of  Chicago,  died  of 
pneumonia  at  his  home  in  Chicago  on  December  2gth. 
He  was  6r  years  of  ag:e  and  had  been  prominently 
engaged  in  railroad  affairs  since  1862.  He  was  at  one 
time  general  freight  traffic  manager  of  the  Erie 
railroad  and  later  organized  the  New  York  Air  Brake 
Company,  of  which  he  was  made  president.  He  with- 
drew from  this  company  in  1895  3"d  came  to  Chi- 
cago, wdiere  he  was  engaged  up  to  the  time  of  his 
death  with  the  company  of  which  he  was  president. 
Mr.  Vilas  leaves  a  widow,  four  sons  and  two  daugh- 
ters. 

President  J.  M.  Allen  of  the  Hartford  Steam  Boiler 
Inspection  and  InsuranceCompany  died  suddenly  last 
week  at  his  home  in  Hartford,  Conn.,  from  the  effect 
of  heart  trouble.  Mr.  Allen  was  a  prominent  business 
man  and  was  one  of  the  leaders  in  the  boiler-inspec- 
tion business.  The  institution  of  which  he  was  presi- 
dent was  organized  some  30  years  ago  and  was  built 
up  by  Mr.  Allen  until  it  is  now  the  leading  companv 
of  its  kind  in  the  world.  The  deceased  was  well 
known  in  Giicago.  where  Mr.  H.  M.  Lemon  is  man- 
ager of  the  company.  Mr.  Allen  was  a  meniber  of 
various  scientific  and  historical  societies.  For  years 
he  was  a  lecturer  on  insurance  topics  at  Cornell  Uni- 
versity.    He  was  born  in  Connecticut  70  years  ago. 


Electricity  Comparatively  Harmless. 

When  fatalities  or  damages  seemingly  attributable 
to  electricity  occur,  the  popular  belief  is  that  elec- 
tricity itself,  as  a  force,  is  directly  responsible  for 
them.  In  fact,  however,  there  are  few  forces  of 
nature  that  are  less  harmful  in  themselves  than  elec- 
tricity. The  damage  done  by  flood  or  tornado,  for 
instance,  is  done  directly  by  the  water  or  the  air. 
But  electricity,  when  it  works;  usually  does  so  indi- 
rectly or  by  setting  another  of  nature's  forces  into 
operation.  An  exception  to  this  may  be  where  the 
victim  may  have  been  so  weak,  physiologically,  that 
a  simple  fall  from  a  chair  might  have  had  a  similar 
result.  But  in  the  majority  of  cases  death  from  elec- 
tric shock  is  shown  to  be  due  to  well-defined  chemical 
changes  in  the  blood  or  tissues,  due  to  the  electric 
current.  The  damage  done  also  to  gas  and  water 
pipes  by  electrolysis,  while  primarily  occasioned,  it 
is  true,  by  the  escape  of  electricity  from  electric-rail- 
way circuits,  is  not  directly  due  to  that  force,  but 
rather  to  a  secondary  action,  and  that  a  purely  chem- 
ical one,  namely,  the  setting  free  by  electrical  action 
of  certain  elements,  such  as  chlorine  and  sodium, 
constituents  of  a  saline  solution  in  the  soil,  which 
attack  and  corrode  the  iron  pipes.  Without  some 
such  solution  in  the  soil  there  would  be  no  such 
thing  as  electrolysis.  Also,  when  lightning  strikes 
a  tree  and  shatters  it,  the  result  is  not  due  directly 
to  electricity,  and  not  even  to  the  electric  current,  but 
rather  to  the  intense  heat  which  the  electric  current 
generates  in  passing  through  the  tree,  which  heat 
suddenly  converts  the  sap  into  steam,  and  the  latter 
in  expanding,  if  the  force  be  sufficient,  tears  the 
tree  to  pieces.  If  the  force  is  not  sufficiently  power- 
ful, the  effect  may  be  only  to  loosen  the  bark  of 
the  tree  in  places,  the  evidence  of  which  may  last  for 
3'ears,  but  may  not  be  otherwise  hurtful  to  the  tree's 
growth.  So  far,  indeed,  from  electricity  being  neces- 
sarily fatal  to  animal  or  vegetable  life,  it  is  well 
known  that  in  proper  quantities  it  is  decidedly  bene- 
ficial, and,  when  properly  applied,  acts  as  a  stimulus 
to  vegetation.  An  excess  of  current,  however,  will 
also  kill  vegetation.  In  both  of  these  cases  its  action 
is  due  to  the  chemical  changes  which  it  effects  in  the 
growing  plant  or  tree. — Cassier's  Magazine. 


Institute  Meeting  in  Chicago. 

Tlie  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  at  the  rooms  of  the  Western  Societ}'-  of  Engi- 
neers on  January  12th  instead  of  January  5th,  as 
announced  by  mistake.  The  papers  of  Lukes,  Bech- 
tel,  Eglin  and  Hibbins,  presented  at  the  New  York 
meeting  of  December  iSth,  will  be  discussed,  as  well 
as  Lamar  Lyndon's  storage-batten.-  paper  of  a  pre- 
\'ious  date.  Several  storage-battery  experts  will  be 
present,  as  well  as  others  more  particularly  interested 
in  gas  engines  and  distribution  systems.  A  profitable 
evening  is  anticipated. 
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The  Lachine  Rapids  Power  House. 

[  Coyitinued  from  fage  jj-.  ] 

trolling  switclies  and  the  red  and  green  pilot  lamps 
for  the  same. 

On  the  top  of  the  table  will  be  seen  the  terminal 
board,  by  which  means  it  is  possible  to  put  ammeters, 
wattmeters,  etc.,  in  on  an^'  feeder  and  on  any  phase, 
by  connecting  the  ammeter  to  the  terminal  and  taking 
out  the  connecting  bar.  The  instrument  is  then  con- 
nected on  the  secondary  side  of  the  current  trans- 
formers and  in  series  with  the  overload  relay. 

The    Direct-current    Distributing    .Switchboard    for 


On  the  first  gallery  for  the  three  tying  switches 
are  three  compartment-type  switches,  furnished  by 
the  General  Electric  Company,  they  being  the  well- 
known  General  Electric  Company's  compartment 
switch,  and  operated  by  a  direct-current  motor,  and 
are  quite  similar  to  the  G.  I.  switches  in  general  con- 
struction. 

Governing  Controllers. — Inasmuch  as  the  wheel- 
man in  any  case  is  required  to  start  the  wheels  and 
to  open  the  valves  on  the  governor,  and  to  bring  the 
waterwheels  and  generator  up  to  approximately  nor- 
mal speed,  it  was  decided  that  the  best  plan  would 
be  to  let  the  wheelman  start  up  each  unit,  and  after 


power  house,  as  seen  from  the  main  floor,  is  shown 
in   Fig.   9,    giving  the   relative  position   of   the  new 

switchboard. 


the  Auxiliaries. — These  switchboards,  of  which  there 
arc  two.  are  mounted  alongside  of  the  feeder-bench 
boards.  They  are  seven  feet  six  inches  high  and  seven 
feet  long,  and  constructed  of  blue  Vermont  marble. 
On  them  are  mounted  the  fuses  for  all  the  supply  leads 
of  the  direct-current  controlling  or  auxiliary  devices, 
the  source  of  energy  being  from  either  set  of  the 
exciter  bus  bars.  The  enclosed  type  of  fuses,  with 
indicating  device,  is  used  throughout  on  the  board. 
The  Motor- ope  rated  Main  Rheostats  for  the  Ex- 
citers.— These  rheostats  are  mounted  on  the  floor  in 
the  rear  of  the  main-instrument  switchboard.  There 
are  two  sets  of  these,  one  for  each  set  of  exciter  bus 
bars.  Each  set  contains  four  rheostats,  operated 
simultaneously  by  means  of  a  worm  shaft  driven 
by  a  half-horsepower  direct-current  motor. 

By  means  of  special  clips,  the  triple-pole,  double- 
throw  switch  on  the  exciter  oanel.  depending  on  its 
position,  throws  a  rheostat  of  one  of  the  two  sets  in 
series  with  the  hand-operated  shunt-field  rheostat  of 
the  corresponding  exciter.  The  latter  rheostat  is 
mounted  underneath  the  ceiling  floor  of  the  second 
gallery,  and  is  controlled  by  means  of  sprocket-chain 
gearing  from  the  operating  table.  On  the  operating 
table  are  mounted  the  controllers  for  these  rheostats. 
The  object  is  to  raise  or  lower  the  voltage  simul- 
taneously on  all  exciters  which  are  in  multiple,  and 
thus  to  simplify  the  operation. 

Alternating-current  Bus  Bars.^The  high-tension 
bus  bars,  situated  on  the  first  gallery,  are  mounted 
on  soaostone  panels,  two  inches  thick,  with  i%-inch 
and  I  ^/4-inch  soapstone  barriers.  Each  bus  bar  is 
composed  of  two-inch  by  three-eighths-inch  hard- 
drawn  copper  bar,  siipported  on  studs  which  pas-^ 
through  hard-rubber  bushings.  It  will  be  seen  that 
the  current  is  carried  from  the  oil  switches  through 
the  current  transformers  to  the  knife-blade  switches, 
and  thence  to  the  bus-bar  studs  by  means  of  copper 
bars.  The  knife-blade  switches  serve  the  purpose  of 
making  the  oil  switches  entirely  dead  for  cleaning 
and  for  repair  purposes.  On  the  back  of  the  panels 
the  connecting  strips  and  terminals  are  so  well  in- 
sulated as  to  make  it  impossible  to  touch  any  bare 
or  current-carrying  part  of  the  bus  bars.  etc.  The 
insulation  being  three  thicknesses  of  oil  linen,  as- 
bestos pressed  board,  over  which  is  wound,  coni- 
plctely  covering  the  same,  a  hard  braided  cord,  after 
which  it  receives  one  coat  of  so-called  firenroof  paint. 
Oil  Switches. — Tliere  are  two  types  of  electricnlly 
controlled  oil  switches  in  use.  On  the  main  floor,  for 
the  generator  and  feeder  switches,  there  are  28  com- 
partment type  oil  switches,  furnished  bv  the  General 
Incandescent  Arc  Light  Company  of  New  York. 
These  switches  are  moimted  in  a  buff-brick  chamber, 
divided  by  soapstone  barriers,  into  three  compart- 
ments, one  for  each  phase.  In  each  compartment 
there  are  two  oil  wells,  containing  switch  clips,  which 
are  connected  by  an  inverted  copper  U  connector. 
The  latter  is  fastened  to  a  wooden  rod.  and  the  three 
rods  are  connected  together  outside  of  the  switch 
compartment  by  an  iron  cross-bar.  The  solenoids, 
one  for  opening  and  the  other  for  closing  the  switch, 
orernte  a  cra^k  ririd  connecting-rod  movpment,  to 
which  is  attached  the  above  cross-bar.  There  are 
two  14-inch  breaks  in  each  phase. 
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bringing  the  generator  to  approximatelj'  the  right 
speed,  to  give  the  switchboard  attendant  only  such 
control  as  may  be  necessary  to  get  the  generator  in 
synchronism. 

Two  solenoids  operate  the  ratchet  wheels,  which 
are  fixed  to  the  spindle  or  rod  which  connects  the  fly- 
ball  with  the  governor-regulating  valve.  One  of  these 
solenoids  operates  a  ratchet  in  one  direction  so  as 
to  raise  the  speed,  and  the  other  solenoid  operates 
another  ratchet  in  the  opposite  direction,  which  lowers 
the  speed. 

The  Signal  System. — On  the  generator  and  exciter 
panels,  annunciators  are  mounted.  Each  annunciator 
has  six  compartments  with  ground-glass  covers,  back 


High-power  Westinghouse-Parsons 
Steam  Turbine. 

The  Westinghouse-Parsons  steam  turbine  was 
commercially  introduced  during  the  closing  months 
of  the  last  century.  The  sizes  then  built  were  of 
600-horsepower  nominal  capacity,  direct-connected  to 
400-kilowatt  polyphase  generators.  Subsequent  de- 
velopment has  been  so  rapid  that  within  a  period  of 
four  years  turbines  .of  S,500-kilowatt,  or  7.500-horse- 
power  nominal  capacity,  have  been  designed  and  are 
under  construction.  These  machines  will  have  a  con- 
tinuous overload  capacity  of  11,000  horsepower  in 
one  self-contained  unit,  and  thus  rank  among  the 
world's  largest  prime  movers. 

Recently,  marine  work  has  been  contemplated  by 
the  builders,  and  the  near  future  may  be  nroductivd 
of  turbines  of  still  greater  power,  although  of  slightly 
different  arrangement,  necessar>'  to  adapt  the  present 
type  to  marine  usage. 

The  5.oco-kilowatt  turbo-generating  unit  illustrated 
herewith  is  representative  of  the  general  type  which 
will  be  constructed  for  large  powers.  This  type  em- 
bodies the  experience  acquired  in  the  construction 
and  operation  of  a  large  number  of  machines.  The 
principle  of  operation  and  the  general  relation  and 
arrangement  of  rotating  and  stationary  elements 
characteristic  of  former  types   have  been  employed. 

The  most  distinguishing  features  of  the  new  type 
are  the  extreme  compactness  and  low  speed  secured. 
These  features  have  been  practically  prescribed  by 
the  necessit}'  of  minimizing  the  cost  of  pow:r-building 
construction  for  larger  station  capacities.  The  space 
occupied  by  the  7.500-horsepower  turbine  is  approxi- 
mately 27  feet  eight  inches  b}'  13  feet  three  inches, 
and  tile  height  to  the  top  of  the  hand  railing  is  12 
feet.  This  is  equivalent  to  20.2  horsepower  per 
square  foot  of  floor  area  required.  For  the  complete 
unit  a  rectangular  area  of  47  feel  four  inches  in 
length  and  13  feet  in  width  is  required,  which  is 
equivalent  to  12  electric  horsepower  per  square  foot 
of  floor  space. 

In  point  of  speed,  the  new  type  fulfills  the  demand 
for  a  unit  operating  at. moderate  speed.  The  s.ooo- 
kilowatt  units  operate  at  750  revolutions  per  minute, 
the  2,000-kilowatt  unit,  1,200-1.560,  revolutions  per 
minute,  and  the  1,000-kilowatt  unit  1,500-1.800  rev- 
olutions per  minute,  depending  upon  the  frequency 
desired.  These  speeds,  although  not  comparable  to 
engine  speeds,  do  not  impo.se  much  greater  stresses 
upon  the  rotating  parts,  and,  in  addition,  secure  the 
great  advantage  of  reduction  in  the  bulk,  weight  and 
cost  of  the  unit. 

The  accompanying  plan  and  elevations  of  the  5.0C0- 
kilowatt  unit  show  tlie  general  arrangement  of  the 
main   cylinder  body,  bearings  and  auxiliary  parts. 

The  unit  rests  upon  a  single  bedplate,  cast  in  two 
sections,  which  are  secured  bv  shrunk  links.  To  the 
bedplate,  whicli  is  heavily  ril^bed  to  secure  rigidity, 
are  bolted  the  pedestals,  generator  casing  and  turbine 
body,  but  the  bed-plate  itself  is  not  secured  to  the 


WESTINGHOUSE-PARSONS    STEAM    TURBINE. 

of  which  are  two  five-candlepower,  75-volt  lamps, 
connected  in  multiple,  and  on  each  piece  of  ground 
glass  is  printed  certain  signals.  These  lamps  are  op- 
crated  from  single-pole,  double-throw  cam  switches 
mounted  on  the  operating  table.  Similar  annunciat- 
ors and  switches  are  mounted  at  each  turbine  gov- 
ernor, and  the  lamps  here  are  in  series  with  those 
on  the  main  switchboard.  Thus  it  is  possible  for 
the  wheelman  and  the  switchboard  attendant  to  in- 
terchange with  each  other,  six  different  kinds  of  sig- 
nals, which   are  lettered   on  the  ground  glass. 

The  Synchronizing  Device. — Another  interesting 
feature  is  the  synchronizing  device,  in  which  the 
system  of  connection  is  novel,  making  it  almost  im- 
Dossible  for  a  mistake  on  the  part  of  the  operator. 
There  is  only  one  Lincoln  synchronizer  used,  and 
there  are  four  different  sets  of  bus  bars  for  each 
generator,  and  for  each  bus-bar  tying  switch  there 
is  one  four-hole  receptacle  on  the  operating  table. 

If  the  ooerator  wishes  to  synchronize  two  sets  of 
bus  bars,  he  inserts  the  four-point  plug  on  the  cor- 
responding tying  panel.  If  he  wishes  to  synchronize 
a  generator  with  the  bus  bars,  the  plug  is  inserted 
in  the  corresponding  four-hole  receptacle.     Half  the 


— 5,000-KILOWATT    TURBO-GENERATOR. 

foundation  by  other  means  than  the  weight  of  the 
unit.  Steam  and  exhaust  connections  are  made  be- 
neath the  floor  level. 

In  the  smaller  machines  of  this  type  the  cylinder 
barrel  and  both  journals  are  cast  in  a  single  casting. 
thus  largely  minimizing  machine  work.  In  the  large 
machine,  however,  the  barrel  is  cast  in  two  sections 
united  by  links,  the  outboard  section  carrying  the 
journal  and  worm  casing  and  the  inboard  section 
the  journal  and  exhaust  opening,  which  extends 
through  the  bedplate.  As  in  former  types,  linear 
expansion  and  contraction  of  the  turbine  are  pro- 
vided for  bv  a  sliding  foot.  The  inboard  journal 
pedestal  is  bolted  securely  to  the  bedplate,  but  the 
outboard  pedestal  is  free  to  slide  between  parallel 
machined  ways.  The  main  body  of  the  casing  is 
heavily  lagged  with  non-conducting  material,  sc^ 
cured  in  place  by  sheet-steel  casings. 

Leakage  of  air  from  the  atmosphere  into  the  ex- 
haust spaces  of  the  casing  at  the  entrances  of  the 
shaft  is  prevented  by  frictionless  packing  glands. 
No  oil  is  employed,  and  in  consequence  the  con- 
densation from  the  turbines  is  pure  distilled  water. 

In  shaft   construction  great  rigidity  has  been   se- 
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cured  with  minimum  use  of  metal  A  central  steel 
quill  carries  the  entire  rotating  parts,  both  blades 
and  balance  pistons.  Hollow  forged-steel  ends  are 
forced  into  the  two  ends  of  this  quill,  under  hydraulic 
pressure,  and  are,  in  addition,  secured  by  arrow- 
head links.  High-pressure  steam  is  conveyed  to  all 
parts  of  this  quill  structure  in  such  a  manner  as  to 
eliminate  stresses  and  consequent  distortion,  due  to 
highly  superheated  steam. 

Power  is  transmitted  to  the  generator  shaft  through 
a  flexible  coupling,  which  is  housed  partly  by  the 
turbine  and  partly  by  the  generator  inboard  journal. 
The  coupling  is  split  at  the  junction  of  the  two 
shafts,  so  that  by  removing  one  bearing  cap  and 
the  coupling  holts  either  section  of  the  unit  may  l)e 
lifted  out  without  disturbing  the  adjustment  of  the 
remaining  section.  In  the  smaller  sizes  the  engage- 
ment surfaces  of  the  couplin.?  consist  of  the  squared 
or  hexagonal  ends  of  the  shafts,  but  in  the  larger 
machines  a  ci'owfoot  sleeve  is  keyed  to  each  shaft 
and  the  power  is  transmitted  by  an  outside  quill 
engaging  the  .  crowfeet.  Tliis  great  flexibility  is 
secured,  together  with  the  greatest  facility  in  dis- 
mantling. 

The  journals  in  the  larger  machines  are  of  the 
solid,  self-aligning  type,  similar  to  that  employed  in 
generators  and  cross-compound  engines.  The  de- 
parture from  the  familiar  oil-cushioned  journal  em- 
ployed in  the  small  machines  is  occasioned  by  the 
speed  reduction  secured.  The  journal  shells  are  bal5- 
bitt-lined  and  are  split  horizontally,  the  two  halves 
being  united  by  bolts  with  shim  adjustment.  Oil 
from  a  central  system  is  introduced  at  the  center 
under  slight  pressure,  thoroughly  flushing  all  parts. 
Axial  adjustment  is  provided  by  metal  shims  ar- 
ranged in  quarter-box  fashion.  The  diameter  of  the 
shaft  at  the  journal  of  a  .s.oco-kilowatt  machine  is 
15  inches,  strikingly  small  in  comparison  to  the  34- 
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actuated  by  the  governor  mechanism.  The  valve  ad- 
mits steam  to  the  turbine  in  puffs,  the  duration  of 
which  are  proportioned  by  the  governor  to  the  load 
upon  the  turbine.  This  intermittent  method  obviates 
the  throttling  of  steam  to  accommodate  loading  and 
secures  the  highest  economy  by  using  at  all  loads 
steam  at  boiler  pressure. 

At  the  extreme  outer  end  of  the  turbine  shaft  is 
mounted  a  worm  driving  a  short  horizontal  cross- 
shaft.  This  shaft  drives  at  one  end  the  oil  pump 
and  at  the  other  end  the  governor  through  bevel 
gearing.  An  eccentric  provides  the  reciprocating 
motion  necessary  for  the  valve  mechanism. 

The  governor  is  of  the  fly-ball  type,  with  90- 
degree  bell-crank  ball  levers  mounted  on  knife  edges 
and  fitted  with  roller  contacts.  The  governor  sleeve 
and  spring  is  mounted  on  ball  bearings,  and  adjust- 
ment of  the  spring  tension  may  be  made  while  the 
turbine  is  running,  thus  affording  a  most  simple  and 
convenient  means  for  paralleling  alternating-current 
generators  and  dividing  the  load  proportionately  be- 
tween  them. 

At  the  extreme  end  of  the  outboard  pedestal  is 
mounted  an  auxiliary  speed-limit  governor.  It  is 
likewise  of  the  centrifugal  type  ar.d  may  be  set  to 
release,  at  any  predetermiined  speed,  a  small  plunger 
valve  which  controls  with  high-pressure  steam  the 
operation  of  the  quick-closing  throttle  before  men- 
tioned. This  is  normally  held  open  by  means  of  an 
overbalanced  differential  piston.  At  the  moment  the 
speed  limit  operates,  the  excess  pressure  is  removed 
and  the  throttle  clones.  This  device  is  employed 
purely  for  insuring  absolute  immunity  from  accident 
from  excess  speed,  due  to  the  possible  disablement 
of  the   governor  mechanism. 

Copious  lubrication  is  supplied  to  all  journals  by 
means  of  a  plun,ger  pump  driven  from  the  worm 
shaft.     The    warm    oil    returning    from   the   bearings 
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Northwestern    Cedarmen's   Convention. 

The  annual  meeting  of  the  Northwestern  Cedar- 
men's  Association  was  held  at  the  Auditorium  Hotel, 
Chicago,  January  5th,  and  was  one  of  the  most 
successful  and  enjoyable  gatherings  this  association 
ever  held.  Owing  to  the  illness  of  President  R.  H. 
Downing  and  the  inability  of  Vice-president  William 
Mueller  to  be  present,  M.  K.  Bissell  of  Escanaba, 
M'ich.,  was  elected  temporary  chairman.  The  presi- 
dent's address  was  read  by  the  secretary,  and  was 
received  with  applause.  The  reports  of  Secretary 
Gilman  and  Treasurer  Reade  were  next  in  order, 
followed  by  reports  of  the  standing  committees. 

The  following-named  officers  were  elected:  Presi- 
dent. H.  W.  Reade  of  Escanaba ;  vice-president,  D. 
MacGillis  of  Milwaukee;  secretary,  J.  T.  Hayden  of  ■ 
Minneapolis;  treasurer,  W.  B.  Thomas,  Manistique. 
Mich.  The  directors  elected  are  E.  H.  Valentine  of 
Chicago,  0.  Erickson  of  Escanaba,  Marshall  H. 
Coolidge  of  Minneapolis  and  F.  W.  Robinson  of 
Gould   City,    Mich. 

In  the  evening  the  members  enjoyed  a  banquet  at 
the  Union  League  Qub  as  guests  of  the  Chicago  con- 
tingent. 

A  full  report  of  the  proceedings  of  the  convention 
will  appear  in  the  next  issue  of  the  Western  Elec- 
trician. 


Electric-railway  Improvements    in   Gal- 
veston. 

The  Galveston  City  Railway  Company  will  expend 
about  $60,000  during  the  coming  year  for  improve- 


WESTINGHOUSE-PARSONS    STEAM    TURBINE. ^ — PLAN    AND    ELEVATION    OF    5OO-KILOWATT    TURBO-GENERATOR. 


inch  shafts  required  for  a  cross-compound  recipro- 
cating engine  of  corresponding  capacity. 

Longitudinal  adjustment  to  preserve  proper  side 
clearance  is  secured  by  a  thrust  bearing  located  next 
to  the  outboard  bearing.  The  bearing  is  not  sub- 
jected to  longitudinal  thrusts  from  the  action  of  the 
steam,  and  is  consequently  of  small  size. 

The  two  half  shells  are  advanced  in  opposite  di- 
rections by  graduated  set  screws,  so  that  the  actual 
running  clearances  are  measured  in  thousandths  of 
an  inch.  Once  set,  these  adjustments  are  permanent 
and  do  not  require  frequent  "taking  up." 

Steam  enters  the  turbine  successively  through  an 
automatic  quick-closing  throttle,  hand  throttle, 
strainer  and  the  main  admission  valve.  A  circular 
steam  port  surrounding  the  entrance  to  the  initial 
stage  conveys  this  steam  to  all  points  so  as  to  avoid 
stresses  incident  to  more  localized  admission  of 
highly  superheated  steam. 

An- important  feature  of  the  steam-distribution  sys- 
tem is  the  provision  of  a  by-pass  valve.  This  valve 
admits  high-pressure  steam  to  the  second  stage  of 
the  turbine  on  overloads  in  order  to  increase  its 
capacity,  up  to  50  per  cent,  in  excess  of  full  rated 
load.  By  properly  proportionating  the  by-pass  steam 
to  the  overload  on  the  turbine  maximum  economy 
may  at  all  times  be  secured,  together  with  reserve- 
overload  capacity.  This  results  in  a  slight  rise  in 
the  economy  curve  on  .heavy  overloads,  resembling 
in  some  respects  the  engine-economy  curve  on  loads 
exceeding  that  of  maximum  economy.  The  turbine, 
however,  only  suffers  in  economy  at  heavy  over- 
loads, while  the  engine  economy  decreases  progres- 
sively from  75  to  80  per  cent,  of  full-load  capacity. 

The  main  admission  valve  consists  of  a  double- 
beat  poppet  valve  operated  by  a  small  piston,  this  in 
turn  being  controlled  by  a  small  pilot  valve  directly 


passes  through  a  copper-coil  cooler  in  the  bedplate 
and  thence  to  a  reservoir,  from  which  the  pump 
draws  its  supply.  The  cooled  lubricant  is  circulated 
at  slight  pressure,  sufficient  to  insure  positive  flow. 
At  no  point  is  oil  under  high  pressure  employed  for 
preventing:  erosion  of  rubbing  parts,  bearing  areas 
being  sufficient  for  supporting  the  weight  of  the  ro- 
tating parts. 

Geneu.\tors. 

In  general  construction  the  5.000-kilowatt  turbo- 
generators conform  to  those  now  building  for  smaller 
machines.  The  field  or  revolving  element  is  built 
from  a  soli'd  cylinder  of  steel  slotted  for  the  recep- 
tion of  the  bar  windings,  and  provided  with  ven- 
tilating openings  corresponding  with  openings  in  the 
lamirations  of  the  stationary  element  The  gener- 
ators may  be  wound  for  high  voltage  if  desired,  in 
order  to  avoid  the  use  of  step-up  transformers  in  a 
system  of  power  transmission  at  voltages  ranging 
up  to  15.000. 

The  5,000-kiIowatt  turbo-unit  here  illustrated  will 
be  employed  in  heavy  electric-railway  service,  which 
is  the  most  exacting  encoulitcred  in  central- station 
operation.  These  machines  will  form  the  initial 
equipment  of  the  Pemisylvania  Railroad  terminal 
property  in  New  York  city,  operating  with  electric 
locomotives  the  heaviest  Pullman  trains  through  the 
tunnel  approaches  to  Manhattan.  Three  similar  units 
will  be  used  for  the  power  ser\'ice  on  the  Phila- 
delphia Rapid  Transit  Subway  "system,  now  under 
construction.  Eight  5,000-kilowatt  units  will  furnish 
power  to  the  London  subway  system,  and  three  3,500- 
kilowatt  units  will  be  used  for  the  surface  system  of 
the  same  city.  These  units  will  operate  under  175 
pounds  steam  pressure,  high  vacuum  and  100  to  175 
degrees  of  superheat. 


ments.  The  original  budget  for  the  coming  year 
embraced  the  proposed  expenditure  of  $227,000  for 
extensions  and  improvements,  but  this  sum  has  been 
cut  down  on  account  of  the  large  amount  that  will 
be  incurred  in  street  paving,  due  to  raising  the  grade 
of  the  city.  Major  R.  B.  Baer,  president  and  gen- 
eral manager  of  the  company,  says  that  the  com- 
pany has  expended  the  sum  of  $1,068,000  in  reha- 
bilitating the  system  and  in  improvements  since  the 
great  storm  which  swept  over  the  city  three  years 
ago. 


Copper  Market. 

During  December  of  last  year  the  price  of  copper 
fell  off.  as  is  usual  at  that  period,  the  price  of  bar 
copper  settling  to  the  basis  of  12  cents  a  pound. 
The  new  year,  however,  sees  Electrolytic  quoted  at 
12^2  cents  and  Lake  at  12H  to  12%  cents  a  pound. 
Consumption  in  this  country  has  fallen  off  and  pro- 
ducers are  obliged  to  turn  to  Europe  for  customer.-^. 
The  demand  in  Europe  seems  good  and  cable  orders 
are  brisk,  sales  having  been  made  as  high  as  12% 
cents. 


Municipal  Plant  Not   Desirable  in  Bing- 
hamton. 

After  a  careful  investigation  for  eight  months  a 
special  committee  of  the  Common  Council  of  Bing- 
hamton,  N.  Y..  has  presented  a  report  recommending 
against  the  erection  of  a  municipal  electric-lighting 
plant.  The  committee  states  that  from  the  cities  that 
have  municipal  lighting  plants  from  which  reports 
were  received,  few  are  successful,  and  only  two  se- 
cure street  lights  as  cheaply  as  does  Binghamton. 
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Railway  Generator  for  St.  Louis   Expo- 
sition. 

One  of  the  interesting  exhibits  among  many  large 
and  impressive  power  units  in  Machinery  Hall  at  the 
Louisiana  Purchase  Exposition  will  be  the  electric 
generating  equipment  furnished  for  the  supply  of 
power  to  the  intramural  railway.  The  plans  for  this 
plant  provide  for  a  generating  capacity  of  4,400 
kilowatts  and  the  construction  of  the  machines  to 
furnish  this  power  is  well  under  way.  They  will 
be  divided  into  eight  units,  eacli  consisting  of  a 
standard  Crocker-Wheeler  railway-type  generator 
similar  to  the  one  shown  in  the  picture,  direct-con- 
nected to  the  prime  mover.  There  are  two  units  of 
poo-kilowatt  capacity  each,  running  at  100  revolu- 
tions per  minute,  one  driven  by  a  i,.soo-horsepower 
gas  engine,  and  the  other  by  a  Buckeye  cross-com- 
pound steam  engine.  A  600-kilowatt  generator  run- 
ning at  85  revolutions  per  minute  is  driven  by  a 
horizontal  cross-compound  20  by  40  by  54-inch  en- 
gine. Three  units  of  500-kilowatt  capacity  each  are 
to  be  furnished.  One  with  a  speed  of  100  revolu- 
tions per  minute,  the  other  two  being  driven  at  a 
speed  of  135  revolutions  per  minute.  The  seventh 
unit  is  one  of  400-kilowatt  capacity,  running  at  150 
revolutions  per  minute. 

The  last  generating  unit  in  the  sei'ies  is  driven  by 
a  Doble  waterwheel.  Tlie  unit  is  of  loo-kilowatt 
capacity  and  runs  at  700  revolutions  per  minute. 

With  the  exception  of  the  differences  in  size  and 
details  as  to  the  proportions,  the  several  generators 


Blades  Starting-box    Patent    Upheld  on 
Appeal. 

The  United  Slates  Court  of  Appeals  for  the 
Seventh  Circuit  (Judges  Jenkins,  Baker  and  Bunn) 
at  Chicago  by  Judge  Baker  rendered  a  decision  on 
January  5th  sustaining  Judge  Kohlsaat  of  the  Circuit 
Court,  who,  in  March  last,  rendered  a  decision  sus- 
taining the  Blades  patent.  No.  418,678,  dated  Janu- 
ary 7,  1S90,  covering  the  automatic  underload  re- 
lease starting-box  commonly  used  w-ith  direct-cur- 
rent shunt  motors,  wherein  the  retaining  magnet  is 
connected  in  the  shunt  field  circuit.  This  suit  was 
started  in  189S  against  Harding  &  Hammer,  selling 
agents  for  the  Chicago  Rheostat  Company.  The 
Chicago  Rheostat  Company  was  afterward  acquired 
by  the  General  Incandescent  Arc  Light  Company. 
This  patent  was  held  invalid  in  1897  by  Judge 
Baker  of  the  Circuit  Court  of  Indiana,  and  the  fight 
since  that  time  has  been  an  uphill  struggle  in  behalf 
of  complainant  to  sustain  a  patent  which  had  once 
been  declared  invalid.  This  is  the  first  instance 
in  a  number  of  years  where  a  patent  which  has  once 
been   declared  invalid  has  been  thus  revived. 

The  complainant,  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee,  was  represented  by 
W.  Clyde  Jones  and  Keene  H.  Addington,  of  the  firm 
of  Jones  &  Addington.  Chicago.  The  defendants 
were  represented  by  Parker  &  Carter  and  Edward 
Rector  of  Chicago. 

The  full  text  of  the  opinion  of  the  Court  of 
Appeals  is  as  follows  : 

This   is    an   appeal    from   a    decree   adjudging   ap- 


RAILWAV   GENERATOR   FOR   ST.    LOUIS  EXPOSITION. 


are  similar.  Tlie  cast-iron  magnet  frame  is  of  the 
internally  flanged  tyoe,  parted  on  its  horizontal  diam- 
eter and  bolted  together  by  flanges  on  the  inside. 
The  poles  are  of  mild  steel,  cast-welded  into  the 
frame,  giving  a  minimum  magnetic  reluctance  and 
a  maximum  strength.  The  field  coils  are  made  up 
in  two  or  three  sections,  which  are  individually 
wrapped,  taped  and  insulated,  and  separated  from 
one  another  by  small  wooden  blocks  to  improve  the 
heat-radiating  qualities.  To  allow  the  removing  or 
replacing  of  the  coils  the  pole  shoes  are  detachable. 
The  armature  is  of  the  ironclad  type,  consisting  of  a 
toothed  core  of  laminated  mild  steel,  in  the  slots  of 
which  the  windings  are  protected  by  wooden  wedges 
fitting  in  notches  near  the  tips  of  the  teeth.  Very 
careful  attention  is  given  to  the  insulation,  the  formed 
conductors  being  bound  and  varnished  and  the  slots 
lined   with   heavy   insulation. 

The  commutators  are  constructed  of  high-grade 
drawn  copper,  with  ample  surfaces  to  carry  current 
without  undue  heating  and  to  give  a  large  radiating 
capacity.  Each  brush  rigging  consists  of  a  rocker- 
ring  held  by  brackets  bolted  to  the  field  frame, 
which  in  turn  supports  brush-holder  arms  with  inde- 
pendent brushes  on  each.  The  brush  holders  are 
of  the  parallel-movement  type,  char.icteristic  of  the 
Crocker- Wheeler  apparatus.  On  each  one  four  sets 
of  laminated  copper  strips  carry  the  current  and 
control  the  movement  of  the  brush  from  or  toward 
the  commutator,  alwavs  maintaining  the  same  angle 
with  its  surface.  This  causes  the  brushes  to  wear 
away  evenly,  and  as  they  become  shorter  allows  them 
to  be  extended  and  clamped  in  a  new  position  with- 
out altering  the  surface  of  contact.  The  brush  pres- 
sure is  regulated  by  a  helical  spring,  which  does  not 
carr}^  current,  and  hence  is  less  inclined  to  heat  and 
van'  its  tension.  When  desired,  the  brushes  may  be 
lifted  from  the  commutator  and  held  awav  from  it 
by  a  half  turn  of  the  adjusting  screw.^  This  is  a 
feature  that  is  especially  useful  when  it  is  expedient 
to  test  individual  brush  resistances,  or  certain  wind- 
ings for  grounds. 

The  plant  will  be  of  interest  not  only  to  technical 
men  but  to  the  public  in  general,  as  in  it  are  con- 
tained the  three  prime  movers  now  used  for  the 
generation  of  electric  power — steam,  gas  and  water. 


pellanls  [Edward  W,  Hammer  and  Edwin  R.  Hard- 
iiig]  to  be  infringers  of  claims  i  and  4  of  letters 
patent  No.  418,678,  January  7,  1890,  to  Blades,  as- 
signor, for  an  electric  switch  for  motors. 

Claim  I  is  as  follows:  "i.  In  a  shunt-wound 
electric  motor,  the  combination,  with  the  field  cir- 
cuit, of  a  magnet  in  said  circuit,  a  hand  switch 
adapted  to  open  and  close  the  armature  circuit,  said 
switch  arranged  to  he  held  in  its  closed  position 
by  the  magnetism  of  the  said  magnet,  and  means 
for  automatically  retracting  the  said  switch  to  its 
initial  position  when  the  magnet  is  deenergized  by 
the  cessation  of  the  current  tlirough  the  field  cur- 
rent, substantially  as  described." 

Claim  4  is  the  same  except  that  the  means  for 
retracting  the  switch  to  its  initial  position  is  limited 
to  a  spring. 

The  opinion  of  the  Circuit  Court,  reported  in 
124  Fed.,  222,  cites  the  prior  patents. 

Baker,  circuit  judge,  delivered  the  opinion  of  the 
court. 

The  record  shows  that  between  1880  and  1890 
there  was  a  rapid  development  of  the  electric  motor 
for  commercial  uses.  The  series  motor,  in  which 
the  whole  current  passes  in  direct  connection  through 
the  field  and  the  armature,  and  in  which  therefore 
a  varying  load  on  the  motor  in  a  constant-potential 
circuit  would  produce  changes  in  revolution  from 
a  possibly  excessive  speed  under  no  load  to  an  un- 
desirable slowness  under  full  load  was  found  service- 
able in  cases  where  the  load  was  constant,  or  where, 
the  load  bein.g  variable,  an  attendant  was  continu- 
ously at  hand  to  adjust  the  current  to  the  load. 
For  factory  use,  where  machines  and  tools,  to  per- 
form their  functions  properly,  are  required  to  run 
at  a  fixed  speed  irrespective  of  changes  of  work 
from  moment  to  moment,  something  steadier  was 
sought,  and  it  was  found  in  the  shunt-wound  motor 
in  a  constant-potential  circuit,  in  v.diich  the  current 
is  divided  before  entering  the  motor,  the  major  por- 
tion passing  through  the  armature  and  the  minor 
through  the  field.  At  first  the  shunt-wound  motors 
were  made  with  high-resistance  armatures  to  pre- 
vent their  being  burned  out  when  the  current  was 
turned  on  and  before  the  motor  had  developed  its 
counter   electric   pressure   to   protect   itself.     These 


motors  came  nearer  the  mark  of  self-regulation 
than  the  series  kind  because  the  field,  being  in  shunt, 
was  independent  of  the  varying  stress  on  the  arma- 
ture; but  the  high  resistance  in  the  armature,  the 
rotational  energy  of  the  field  magnet  remaining  con- 
stant, left  the  speed  somewhat  subject  to  variations 
of  the  load.  .\t  this  state  of  development  several 
inventors  gave  their  attention  to  devising  governors 
or  regulators.  It  was  next  discovered  that  a  shunt- 
wound  motor  with  an  armature  of  the  least  prac- 
ticable resistance  was  virtually  self-regulating  under 
varying  loads.  But  this  type  was  especially  sus- 
ceptible to  being  burned  out  at  starting  and  before 
the  motor  had  acquired  a  protective  speed.  So  the 
starting  box,  or  hand  switch,  was  inserted  in  the 
armature  circuit,  and  its  sufficient  resistance  to  the 
current  could  be  cut  out  gradually  by  moving  the 
switch  arm  from  one  contact  point  to  anotlier, 
until,  when  the  current  was  fully  on,,  the  motor  would 
be  in  a  state  of  self-defense. 

The  self-regulating  shunt-wound  motor  with  start- 
ing box  had  been  in  commercial  use  some  consider- 
able time  liefore  Blades  entered  the  field.  It  was 
attended  with  these  dangers :  the  accidental  opening 
of  the  field  circuit,  wdiich  would  likely  be  destructive 
of  the  armature ;  the  leaving  of  the  switch-arm  on 
an  intermediate  contact  point,  which  would  destroy 
the  starting  box,  as  its  resistance  coils  were  not 
intended  nor  adapted  to  be  left  in  circuit,  and  the 
failure  to  return  the  switch-arm  to  its  initial  posi- 
tion, whereby,  if  the  motor  should  stop  on  account 
of  the  current  being  cut  off  by  the  opening  of  a 
switch  at  the  factory  or  at  the  central  station,  or 
by  the  blowing  out  of  a  fuse,  or  diminished  by  a 
sufficient  drop  of  potential,  and  if  the  current  were 
then  turned  on  or  the  potential  restored,  the  low- 
resistance  armature  would  be  burned  out.  Manufac- 
turers, with  whom  were  associated  some  of  the 
greatest  inventors  and  students  in  the  electrical 
world,  well  understood  and  warned  their  customers 
against  these  perils. 

The  structure  portrayed  by  the  patent  in  suit  not 
only  protects  the  motor  and  the  starting  box  from 
all  the  aforestated  dangers,  but  alTords  additional 
benefits  by  effecting  an  instantaneous  release  when 
the  field  circuit  is  broken  and  a  delayed  release  when 
the  current  supply  is  cut  off.  This  device  won  im- 
mediate recognition  and  went  into  general  commer- 
cial use. 

The  bringing  together,  within  the  mental  vision, 
of  these  manifold  difiiculties  and  the  means  for 
overcoming  them  all  and  conferring  new  advantages 
we  think  evinced  a  high  degree  of  invention,  unless 
the  prior  art  showed  the  way  and  left  no  room  for 
initiative.  To  give  the  results  of  our  examination 
of  the  prior  art  we  think  it  unnecessary  to  detail 
the  structures  of  the  reference  patents.  The  shunt- 
wound  motor  with  low-resistance  armature  and 
hand  switch  or  starting  box  was  old.  The  electro- 
magnet dated  back  to  the  beginning  of  the  electric 
art.  Springs  of  one  sort  or  another  had  been  em- 
ployed   in   various  arts,   including  the  electrical. 

In  regulators  for  electric  .generators  and  in  gov- 
ernors for  motors  with  high-resistance  armatures, 
magnets  and  springs  had  been  balanced  against  each 
other  on  the  contact  arms  of  resistance  coils  that 
were  left  permanently  in  circuit,  so  that  a  loss  of 
current,  by  diminishing  the  ener.gy  of  the  magnet, 
would  permit  the  spring  to  pull  the  contact  arm 
to  a  point  of  less  resistance,  and  vice  versa,  thus 
producing  a  floating  switch.  The  inventors  of  these 
devices  had  not  in  mind  the  problem  Blades  solved, 
for  it  had  not  yet  arisen  ;  and  the  means  they  ap- 
plied to  their  problems  will  not  obviate  the  perils 
that  were  found  to  attend  the  shunt-wound  motor 
with  low-resistance  armature  and  manual  starting 
box. 

In  cases  \yhere  it  was  desired  to  start  a  motor  at 
a  distant  point  without  an  attendant  a  pulling  mag- 
net, encregized  when  the  current  was  turned  on  at 
the  central  station,  was  used  to  pull,  as  would  the 
hand  of  a  present  operator,  the  contact  arm  of  the 
starting  box  from  its  off^  to  its  on  position.  In 
these  automatic  starters  no  spring  is  opposed  to  the 
magnet.  In  automatic  starters,  as  such,  an  opposed 
spring  would  be  worse  than  useless:  for,  the  end 
to  be  attained  being  the  pulling  of  the  switch-arm 
from  its  off^  to  its  on  position,  any  force  that  re- 
sists is  counter  to  the  object  in  view.  These  invent- 
ors, therefore,  desi.gnedly  left  out  the  spring  from 
their  combinations  as  being  an  element  hostile  to  the 
accomplishment  of  their  purpose.  And  if  a  skilled 
mechanic,  desirous  of  adding  the  protective  func- 
tions of  the  patent  in  suit  to  the  function  of  the 
automatic  starter,  had  opposed  a  spring  to  the  pulling 
magnet,  in  the  field  circuit,  he  would  have  found 
the  magnet,  to  be  strong  enough  to  pull  the  switch- 
arm  through  its  arc  against  the  resistance  of  the 
spring,  would  draw  ofT  so  much  energy  from  the 
field  that  the  armature  would  speed  up  to  a  degree 
that  would  make  the  motor  commercially  inopera- 
tive. Not  only  are  starting  and  stopping  opposite 
operations,  but  just  as  there  is  a  material  difference 
between  the  field  magnet  and  the  pulling  magnet  of 
the  automatic  starter  (though  magnets  are  magnets), 
so  we  think  there  is  a  vital  distinction  between  the 
pulling  magnet  of  the  automatic  starter  and  the 
retaining  magnet  of  the  patent  in  suit. 

Dangers  to  a  motor  in  operation  mav  rise  from  an 
excessive  current.  Tlie  fuse  is  the  ordinary  protect- 
ive device.  Certain  inventors  employed  pulling  mag- 
nets, put  into  action  by  the  excess  of  current,  to  shut 
down  the  motor.  These  overpressure  protective  de- 
vices are  inert  in  the  presence  of  the  dangers  that 
threaten  from  underpressure  or  no  pressure.     Their 
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devisers  were  considering  a  different  problem  and 
the  structures  themselves  are  incapable  of  filling  the 
office  of  the  instrument  described  in  appellees'  patent. 

One  inventor,  preceding  Blades,  addressed  his  at- 
tention to  the  dangers  to  a  self-regulating  shunt- 
wound  motor  in  a  constant-potential  circuit  that 
come  from  a  cessation  or  material  loss  of  current, 
but  missed  the  mark  by  directing  his  efforts  to  the 
wrong  point,  the  main  switch.  As  we  read  the 
Shepardson  patent,  it  contains  no  hint  of  the  Blades 
structure. 

The  prior  art  contains  no  equivalent  combination. 
We  think  that  there  was  patentable  novelt}^  in  the 
application  of  an  underload-retaining  magnet  to  a 
manual  starting  box  in  the  location  of  such  a  mag- 
net in  the  field  circuit  of  a  self-regulating  shunt- 
wound  motor,  and  in  adjusting  it  to  act  in  that 
location  with  the  starting  box  located  in  the  arma- 
ture circuit  we  find  nothing  in  the  prior  art  to  mili- 
tate against  the  allowance  of  the  claims  in  suit. 

Appellants  insist  that  these  claims,  which  limit 
the  location  of  the  magnet  to  the  field  circuit  of  a 
=-hunt-wound  motor,  must  fall  by  reason  of  amend- 
ments made  while  the  application  was  pending.  The 
original  specifications  located  the  magnet  "prefer- 
ably in  the  field  circuit."  The  field  circuit,  as  dis- 
tinguished from  the  armature  circuit,  implies  the 
shunt-wound  motor.  No  matter,  therefore,  how 
broad  the  applicant  made  the  original  description  of 
his  invention,  the  narrowing  of  the  specification  and 
the  limitation  of  the  claims  in  suit  left  the  invention 
as  now  claimed  within  the  preferred  range  of  the 
original  specification. 

We  think  the  record  contains  sufficient  evidence  of 
infringement.     Th.e    decree  is   affirmed. 


Evansville  Telephone  Situation. 

A  ruling  has  been  made  by  Judge  Anderson  of  the 
United  States  court  at  Indianapolis,  by  which  he 
dismissed  the  injunction  suit  of  the  Cumberland  Tele- 
phone Company  against  the  city  o£  Evansville.  His 
ruling  is  to  the  effect  that  the  city  has  a  right  to 
order  the  removal  of  all  poles  and  wires  and  other 
property  of  the  company  from  the  streets  and  alleys 
of  Evansville.  Judge  Anderson  held  that  a  corpo- 
ration has  no  power  to  sell  its  property  and  its  busi- 
ness unless  the  franchise  and  ordinance  under  w-hich 
it  is  operating  specifically  provides  for  its  sale  and 
transfer. 

It  was  shown  that  the  Evansville  telephone  ex- 
change was  granted  a  franchise  by  the  city  in  De- 
cember, 1882.  In  July  of  the  following  year  its  busi- 
ness and  property  were  purchased  by  the  Cumberland 
company,  and  the  latter  company  has  carried  on  the 
business  since  that  time.  The  City  Council  passed 
a  resolution  declaring  the  company  to  be  operating 
without  a  franchise  and  ordered  the  company  to 
remove  its  poles  from  the  streets  within  90  days 
under  penalty  of  having  them  removed  at  the  com- 
pany's expense. 

In  its  complaint  for  injunction,  the  telephone  com- 
pany affirmed  its  right  to  use  the  streets  and  alleys 
of  the  city  and  that  the  city's  action  was  contrary 
to  public  policy.  Judge  Anderson  held  that  the  Cum- 
berland company  has  no  riglits  by  assignment  of 
the  Evansville  telephone  exchange,  and  no  rights 
under  the  ordinance  of  1882,  which  it  can  ask  the 
court  to  protect.  Hence,  the  restraining  order  is 
dissolved. 

The  decision  Is  regarded  with  great  favor  by  the 
Independent  telephone  men.  The  new  Municipal 
Telephone  Company,  recently  organized  and  granted 
a  franchise,  will  at  once  occupy  the  field.  It  is  pos- 
sible that  the  Municipal  company  may  offer  to  buy 
the  Cumberland's  plant,  as  the  city  cannot  well  do 
without  service  during  the  time  required  to  install 
a  new  plant.  The  Cumberland  company  greatly  im- 
proved its  plant  last  summer.  It  constructed  a,  new 
exchange  building  and  installed  a  new  switchboard 
and  made  other  improvements. 


Telephone  Fight  Predicted. 
The  report  is  prevalent  in  Boston  financial  circles, 
and  has  gone  out  through  the  daily  papers  to  the 
effect  that  the  Central  Union  Telephone  Company, 
whose  headquarters  have  just  been  moved  from  Chi- 
cago to  Indianapolis,  is  to  be  used  to  fight  the  Inde- 
pendent telephone  companies  in  the  Middle  West, 
and.  if  possible,  prevent  them  from  getting  into 
Chicago.  This  promises  to  be  an  expensive  cam- 
paign, according  to  Boston  advices,  and  may  result 
in  bond  issues.  An  official  of  the  American  Tele- 
phone and  Telegraph  Company  is  quoted  as  saying: 
"All  the  subsidiary  companies  with  their  reports  sent 
to  General  Thomas  Sherwin,  auditor,  will  estimate 
the  cost  of  extensions  in  1904,  showing  amount  of 
money  required.  Based  on  the  winter  orders  for 
poles  and  cables  already  placed,  the  extensions  will 
exceed  those  of  1903  on  all  lines,  and  at  least  $30,000,- 
coo  will  be  asked  for,  although  the  home  office  may 
cut  this  amount,  on  account  of  the  money  stringency, 
to  $25,000,000."        

The  North  American  Telephone  Company  has  just 
completed  the  Denison-Wagoner  division  of  its  line, 
connecting  Denison,  Texas,  with  Wagoner,  I.  T. 
This  company  has  157  exchanges  in  North  Texas 
and  Indian  Territory-  The  company  is  building  a 
toll  line  north  to  Joplin.  from  whence  it  expects  to 
build  to  iE^ajgsas  City  ^nd  St.  I;-pyis. 


WESTERN     ELECTRICIAN 

Telephone   News   from   the    Northwest. 

Tlie  Citizens'  Telephone  Company  of  Mankato, 
Minn.,  is  constructing  a  fine  to  St.  Clair,  which  will 
be  completed  this  month. 

The  Wisconsin  Telephone  Company  is  installing  a 
central-energy  switchboard  at  Chippewa  Falls,  Wis. 

Ihe  Dakota  Central  Telephone  Company  has  com- 
pleted a  new  line  into  Groton,  S.  D.,  for  the  use  of 
tarmers. 

The  St.  CloAid  (M'inn.)  office  of  the  Northwestern 
Telephone  Exchange  Company  averages  4,558  calls 
a  day,  exclusive  of  long-distance  business. 

Patrons  of  the  telephone  exchange  of  Grand  Forks, 
N.  D.,  sent  a  Christmas  purse  of  $80  to  the  telephone 
operators,  there  being  r6  to  share  it. 

The  local  telephone  company  at  Kimball,  S.  D.. 
constructed  its  system  last  April,  and  has  just  de- 
clared a  dividend  of  two  per  cent.  The  company 
has  no  indebtedness. 

The  Iowa  Telephone  Company  will  begin  extensive 
improvements  at  Dubuque  in  the  spring.  A  new  ex- 
change building  will  be  erected  and  an  underground 
system  installed,  requiring  an  expenditure  of  $125,- 
cco. 

The  Iowa  Telephone  Company  will  move  its  gen- 
eral offices  from  Davenport  to  Des  Moines  at  once. 

The  Exline  (Iowa)  Telephone  Company  .has  pur- 
chased a  large  amount  of  wire  which  it  will  use  in 
the  construction  of  a  new  line. 

A  meeting  of  the  managers  of  most  of  the  leading 
telephone  companies  of  Iowa  was  held  recently  for 
the  purpose  of  discussing  the  establishment  of  a 
mutual  telephone  clearing  house  and  toll-line  check- 
ing bureau  in  Des  Moines. 

The  Iowa  Telephone  Company  will  build  a  new 
exchange  building  at  Waterloo,  Iowa,  and  make  other 
improvements  costing  about  $100,000.  The  United 
States  Telephone  Company  will  also  build  a  new 
exchange  building  at  Waterloo. 

A  rural  telephone  line  is  projected  into  Edmore, 
N.  D. 

The  Dakota  Central  Telephone  Company  will  make 
extensive  improvements  to  its  long-distance  lines  in 
South  Dakota. 

The  annual  report  of  the  Winona  (Minn.)  Tele- 
phone Company  shows  a  total  of  942  instruments  in 
rse.  Numerous  extensions  and  improvements  are 
planned  for  the  coming  season. 

The  new  quarterly  directory  of  the  Twin  City 
Telephone  Company  for  Minneapolis  and  St.  Paul 
shows  a  gratifying  growth,  especially  in  the  residence 
connections,  which  the  company  attributes  to  its 
having  no  party  lines  and  is  therefore  free  from  the 
annoyances  which  accompany  such  service.  The 
company  will  make  many  extensions  in  its  toll 
lines.  I 

The  Home  Telephone  Company  of  Ashland,  Wis., 
has  declared  its  third  dividend  of  three  per  cent, 
during  the  last  year,  making  a  total  of  nine  per  cent. 
paid   for  the  year.  R. 


Indiana  Telephone  Items. 

The  telephone  companies  operating  in  Indiana  had 
a  prosperous  year.  Twenty-seven  new  companies 
were  incorporated,  many  new  exchanges  and  branch 
exchanges  established  and  hundreds  of  miles  of  ex- 
tensions and  toll  lines  erected.  The  general  condi- 
tions are  very  satisfactory  and  future  requirements 
will  be  taken  care  of  promptly.  It  is  said  that  there 
is  a  telephone  in  service  for  every  50  inhabitants. 
Beginning  with  the  new  year,  a  number  of  the  rail- 
way lines  substituted  telephone  for  telegraphic  orders 
in  the  operating  of  trains.  The  interurban  lines  are 
all  operated  by  telephonic  orders.  The  Northwestern 
Traction  Company  completed  its  new  long-distance 
system  last  week.  It  is  said  to  be  the  most  elab- 
orate and  perfect  system  now  in  use  by  any  inter- 
urban in  the  state. 

The  Consolidated  Telephone  Company  of  Dan- 
ville and  its  farmer  patrons  are  at  outs  because  of 
a  proposed  raise  of  25  cents  a  month  in  telephone 
rents.  The  company  operates  the  exchanges  at  Dan- 
ville, Plainfield,  North  Salem  and  Pittsburg,  and  is 
owned  by  a  corporation  of  which  Dr.  Amos  Carter 
of  Plainfield  is  president  and  George  D.  Foot,  gen- 
eral manager.  A  full  metallic  service  has  just  been 
completed,  and  excellent  service  is  the  result.  The 
managers  have  announced  that,  with  the  beginning 
of  the  new  year,  the  rates  for  residence  and  country 
telephones  would  be  $1  a  month.  This  was  accepted 
by  the  town  people,  but  the  farmers  rebelled  and 
pledged  themselves  that  in  case  the  company  refused 
them  service  at  the  old  rate  they  would  organize  a 
new  company  and  establish  a  plant  of  their  own. 
Since  the  Consolidated  company  took  charge  of  the 
plant  it  has  spent  over  $18,000  in  putting  in  full- 
metallic  circuits,  and  it  is  asserted  that  actual  loss 
is  experienced  at  a  75-cent  rate.  Since  some  of  the 
more  conser\'^ative  farmers  have  investigated  the  cost 
of  putting  in  a  new  system,  it  is  believed  the  ad- 
vance will  be  accepted. 

A  telephone  pole  in  Newcastle  is  the  object  of 
contention  between  the  teleohone  company  and  the 
Indianapolis  and  Eastern  Traction  Company.  On 
account  of  its  nearness  to  the  line  of  the  traction 
company  cars  cannot  run  past  it.  Passengers  are, 
therefore,  compelled  to  walk  to  and  from  the  center 
of  the  city  to  the  car.  The  citizens  generally  side 
with  the  traction  company  in  its  contention  that  the 
pole  must  be  moved,  but  the  council  sides  with  the 
telephone  company  in  its  position  that  the  pole  must 
remain   where   it   is. 

General   Manager  Bromley  of  the  Pelaware   and 
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Madison  Counties  Telephone  Company,  with  head- 
quarters at  M'uncie,  states  that  his  company  has  had 
a  very  successful  year  and  is  now  operating  over 
3,100  telephones.  The  company  has  expended  over 
$So,oco  during  1903  in  extensions  of  toll  lines  and  in 
the  exchanges,  and  the  future  of  the  company  looks 
bright.  F. 


Southeasterrj  Telephone  Developments. 

A  recent  fire  damaged  the  Southern  Bell  telephone 
exchange  at  Atlanta.  Ga.,  to  the  extent  of  $20,000. 
The  work  of  repairing  the  wrecked  portion  of  the 
switchboard    is   now   well   under   way. 

The  stockholders  of  the  Capital  City  Telephone 
Company  of  Raleigh,  N.  C,  a  concern  formed  to 
take  charge  of  the  consolidated  Bell  and  Interstate 
interests,  have  met  and  elected  W.  T  Gentry,  for- 
merly with  the  Bell  company  in  Atlanta,  president 
and  L.  A.  Carr  vice-president.  The  new  company 
now  controls  all  but  two  of  tlie  former  Independent 
systems  in  North  Carolina.  It  is  understood  that 
the  system  in  Raleigh  will  be  placed  underground. 
The  new  concern  also  made  a  futile  attempt  to  take 
in  the  Raleigh  Telephone  Company. 

After  a  long  fight  over  the  question  of  a  charter 
for  an  Independent  telephone  com.pany  in  Chatta- 
nooga, Tenn.,  the  matter  has  just  been  settled  by 
the  signing  of  a  contract  by  the  East  Tennessee  and 
Hamilton  Telephone  Companies,  fixing  the  charges 
in  the  city  and  suburbs  by  specifying  the  rates  to  be 
charged    within   various    limits. 

The  East  Tennessee  Telephone  Company  of  Bris- 
tol, Va.,  has  been  chartered  with  a  capital  of  $10,- 
oco.     J.  C.  Symms  is  president. 

The  Bell  company  has  just  completed  a  long-dis- 
tance line  from  Winston,  N.  C,  to  Mt.  Airy,  N.  C, 
and   the  wires   are  being  strung   in  the  latter  town. 

L. 


Michigan  Telephone  Matters. 

The  question  of  whether  subscribers  to  the  stoc'- 
of  the  Co-operative  Telephone  Company  of  Detroit 
may  be  held  for  further  installments,  will  go  to  the 
Supreme  Court.  That  final  decision  mav  be  had  as 
soon  as  possible  a  test  will  be  heard  on  January  31st 
by  the  four  justices  of  the  peace,  sitting  en  banc.  An 
appeal  from  their  decision  will  be  heard  by  Judge 
Hosmer  a:t  an  early  date  thereafter,  and  the  case 
then  carried   on  to  the   Supreme  Court. 

The  telephone  exchange  of  Mt.  Clemens  was  re- 
moved to  the  Slush  Building  the  first  of  the  yeair, 
where  fine  quarters  have  been  secured.  Mr.  Gran- 
tham, the  local  manager,  having  gotten  a  lease  of 
the  second  Jloor  of  the  block  for  a  term  of  years. 
The  present  instruments  will  be  replaced  with  more 
modern  equipment.  W. 


Third -rail  Extensions    in    Pennsylvania. 

It  is  reported  that  the  controlling  interest  in  the 
Lackawanna  and  Wyoming  Valley  electric  railway 
has  passed  into  the  hands  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Company.  An  illustrated 
description  of  this  interesting  road,  12  miles  of  which, 
between  Scranton  and  Pittston,  Pa.,  is  already  in 
operation,  was  given  in  the  Western  Electrician  of 
August  29.  1903.  The  purchase  price  is  given  at 
about  $6,oco,coo  and  the  object  of  the  Westinghouse 
company  in  getting  control  is  for  the  purpose  of  mak- 
ing practical  demonstrations  of  several  operating  de- 
vices and  of  illustrating  the  utility  of  electric  rail- 
roads in  the  transportation  of  freight. 

It  is  also  stated  that  the  Lehigh  Valley  company  is 
planning  the  purchase  of  the  Binghamton  and  South- 
em  railroad  for  the  purpose  of  running  it  as  a  third- 
rail  electric  road  between  Dushore,  Pa.,  and  Bing- 
hamton, N.  Y.,  and  that  the  company  will  equip  its 
branch  from  Harvey's  Lake  to  Wilkesbarre  with  the 
third-rail  system,  and  run  frequent  cars  on  it  during 
the  summer. 


GENERAL  TELEPHONE  NEWS, 

The  Kansas  Telephone  and  Electric  Company  is 
rebuilding  its  exchange  at  Parsons. 

The  Carbondale  Telephone  Company  of  Carbon- 
dale,  Kan.,  has  been  chartered  with  a  capital  of  $2,oco. 

The  Belleville  Telephone  Company  of  Belleville, 
Kan.,  has  received  a  state  charter  fixing  its  capital 
stock  at  $25,000. 

Joseph  Renefroe  of  Opelika,  Ala.,  has  been  se- 
lected as  manager  of  the  new  exchange  to  be  put 
in  at  Columbus,   Ga.,  at  an  early  date. 

J.  A.  Cullen  has  been  transferred  from  Richmond. 
Va.,  to  Bessemer,  Ala.,  where  he  takes  charge  of 
the  Bell  telephone  plant,  which  has  been  greatly  in- 
creased of  late. 

A.  W.  Fisher  has  resigned  as  manager  of  the 
Waupaca  (Wis.)  office  of  the  Wisconsin  Telephone 
Company.  He  is  succeeded  by  E.  T.  Powell  of 
Stevens    Point,   Wis. 

The  Missouri  and  Kansas  Telephone  Company  is 
stringing  an  additional  copper  circuit  from  _Welling- 
ton  to  Harper,  to  be  used  as  a  through  circuit  for 
the  business  of  Western  Kansas  and  Oklahoma.  A 
new  toll  line  is  under  construction  from  South  Ha- 
ven, Kan.,  to  Gueda  Springs,  via  Portland. 


42 


WESTERN     ELECTRICIAN 


January  9,   1904 


Electric  Heating  and   Cooking  Utensils. 

A  novel  and  efficient  method  of  electric  heating 
and  cooking  consists  in  equipping  apparatus  of  this 
character  with  an  electric-heating  unit,  which  can 
be  easily  removed  in  case  it  should  become  necessary. 
One  decided  departure  consists  in  the  direct  appli- 
cation of  these  units  to  the  cooking  and  heating  ap- 
paratus, so  that  cooking  pots  and  dishes  may  be 
constructed  in  such  a  way  as  to  obviate  the  necessity 
of  using  a  stove.  The  method  employed  to  accom- 
plish this  result  was  described  in  detail  in  the  West- 
ern Electrician  for  May  23,  1903.  page  412.  The 
Prometheus  Electric  Company  of  New  York  city, 
v/hich  has  put  this  system  on  the  market  in  this 
country,  has  recently  established  a  number  of  agen- 
cies throughout  the  country,  all  of  which  are  meet- 
ing with  success,  it  is  said. 

One  of  these  agents  is  R.  H.  Macy  &.  Co.  of  New 
York,   and   the   accompanying   illustration    shows    an 


Union  Engineering  Building.' 

At  the  annual  meeting  of  the  society,  held  in  New 
York  city,  December  ist-4th,  a  report  was  called  for 
from  the  representative  of  the  society  on  the  joint 
committee  intrusted  with  the  details  of  Mr.  Andrew 
Carnegie's  proposed  gift  of  a  building  for  the  needs 
of  the  engineering  societies. 

Mr.  Charles  Wallace  Hunt,  as  such  representative, 
presented  a  verbal  report,  from  which  the  following 
information  is   derived : 

It  will  be  recalled  that  in  advance  of  the  Saratoga 
meeting  an  announcement  was  made  to  the  society, 
which  will  be  found  at  page  S70,  Volume  XXIV.,  of 
the  Transactions.  It  mentioned  the  purpose  of  Mr. 
Carnegie's  donation  of  one  million  dollars,  which 
should  bring  the  libraries,  assembly-halls,  offices  and 
meeting  rooms  of  the  societies  of  engineers  into  one 
great  building,  which,  while  ample  in  size  for  their 
individual    needs,    should     arrange     for     their     con- 
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"Having  considered  this  legal  advice  and  taken 
note  of  all  suggestions  received,  the  committee  unan- 
imously advises  as  follows : 

"I.  The  total  amount  offered  by  Mr.  Carnegie 
shall  be  administered  as  two  gifts — one  to  the  engi- 
neering societies  and  the  other  to  the  Engineers' 
Club — each  to  be  held  and  administered  independent 
of  the  other.  The  allocation  of  the  fund  to  be  made 
.at  once,  but  the  buildings  to  be  designed  and  erected 
as  one  operation ;  thereafter  the  respective  titles  and 
administrations  to  'be  entirely  independent. 

"2.  The  property  represented  by  land,  buildings 
and  equipment  of  the  engineering  societies  shall  be 
held  and  administered  by  an  executive  corporate 
body,  preferably  under  a  special  charter,  to  be  ob- 
tained from  the  state  of  New  York,  each  of  the 
constituent  societies  being  entitled  to  name  from 
its  membership  three  persons  to  act  as  incorpora- 
tors and   thereafter  as  directors. 

"3.  Each  society  annually  to  elect  or  appoint,  as 
their  by-laws  may  prescribe,  one  of  their  voting 
mem'bers  to  serve  on  the  board  of  directors  of  the 
executive  corporation  for  a  term  of  three  years;  a 
vacancy  in  said  board  to  be  filled  by  an  appointment 
made  by  the  society,  the  retirement  of  whose  rep- 
resentative causes  the  vacancy. 

"4.  The  land  and  property  being  held  for  the  so- 
cieties by  an  executive  corporation,  the  said  cor- 
poration ma3',  to  pay  for  the  land  acquired,  issue 
certificates  of  indebtedness  or  bonds  bearing  inter 
est  at  four  per  cent.,  and  redeemrible  on  six  months' 
notice,  the  buildings  being  a  gift  from  Mr.  Carnegie. 

"5-  Each  of  the  constituent  societies  may  pur- 
chase and  hold  an  equal  amount  in  value  of  the  said 
bonds  or  certificates,  but  the  board  of  directors  of 
the  executive  corporation  may  autliorize  any  of  the 
constituent  societies  to  hold  an  additional  amount: 
that  is,  in  excess  of  its  portion,  but  ruch  excess  shall 
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ELECTRIC    HEATING    AND    COOKING    UTENSILS. 


interesting  display  of  electric-heating  and  cooking 
apparatus  in  one  of  the  large  Macy  show  windows. 
Recently  a  number  of  new  electric-heating  appliances 
have  been  perfected,  such  as  cigar  branders.  paste 
heaters,  can  solderers.  vulcanizers.  etc.  All  of  these 
have  been  successful  on  account  of  the  ease  with 
which  the  heating  units  can  be  applied  and  the  high 
efficiency  of  this  method  of  application. 


Electricity  and  Life. 

In  a  rectnt  article  by  Albert  P.  Mathews,  associate 
professor  of  physiology'  at  the  University  of  Chicago, 
in  The  World  Today,  entitled  "Will  Living  Matter 
Be  Formed  Artificially?"  are  the  following  interest- 
ing paragraphs : 

"There  is  good  reason  for  believing  that  the  chem- 
ical as  well  as  the  physical  changes  of  protoplasm 
are  produced  by  alterations  in  electrical  conditions, 
and  that  the  remarkable  chemical  powers  of  proto- 
plasm shown  in  its  syntheses  and  decompositions  are 
in  reality  electrical,  and  resemble  those  produced  in 
electrolysis  by  the  action  of  a  current.  When,  for 
example,  an  electric  charge  is  removed  from  an  or- 
ganic compound,  it  decomposes  and  new  compounds 
arise.  We  can,  therefore,  say  that  those  substances 
will  poison  protoplasm  which  give  up  or  part  with 
their  charges  easily.  Substances  which  give  up  their 
charges  with  especial  ease  are  mercury  and  silver, 
which  are  accordingly  very  poisonous.  We  are  even 
able,  from  electrical  data  recently  obtained,  to  calcu- 
late approximately  for  any  salt  how  much  will  be 
necessary  to  kill  a  given  protoplasm  in  a  given  time. 

"Tt  may  fairly  be  said,  then,  that  the  forces  of 
protoplasm  are  electrical,  in  large  part  at  least,  and 
that  they  give  rise  under  these  special  conditions  to 
the  phenomena  which  constitute  life.  This  is,  of 
course,  quite  different  from  saying  that  electricity  is 
life.  Life  is  a  name  we  give  to  a  group  of  phenom- 
ena; while  electricity  plays  a  part  in  producing  these, 
it  is  not  itself  the  phenomena." 


New  Corner  Cleat. 

Something  new  in  the  line  of  cleats  has  been 
placed  on  the  market  by  Pass  &  Seymour  of  Solvay. 
N.  Y.  It  is  known  as  a  corner  cleat,  and  a  glance 
at  the  accompanying  cut  will  show  its  usefulness 
in  carrying  wires  around  .beams  and  corners.  In  the 
past  it  h3S  been  customary  to  use  two  pairs  of  the 
regular  cleats  for  this  work,  but  by  the  use  of  the 
corner  cleat  only  one  pair  is  necessary,  resulting 
in  a  neater  job  as  well  as  a  saving  in  time,  labor 
and  material 


venicnce  as  respects  business  and  professional  uses. 
It  was  proposed,  in  addition,  that  the  building  should 
give  adequate  accommodation  for  such  other  tech- 
nical, scientific  and  engineering  bodies  as  might  re- 
quire the  use  of  a  properly  equipped  auditorium. 

During  the  intervals  between  that  report  and  the 
present  meeting,  the  joint  committee  of  fifteen  has 
been  in  conference  on  the  details  referred  to  it,  and 
has  appointed  an  executive  committee  of  five  to  fa- 
cilitate the  work  of  the  general  committee. 

The  sub-committee  of  the  executive,  committee  has 
been  engaged  in  the  preparation  of  the  material 
v.'hich  might  be  necessary  to  submit  the  needs  of 
these  societies  lo  a  competition  of  architects,  as  to 
the  structural  details  of  the  building.  A  committee 
on  organization  has  been  appointed,  consisting  of 
Messrs.  A.  R.  Ledoux.  Charles  Wallace  Hunt  and 
S.  S.  Wheeler,  and  their  recommendations  to  the 
joint  committee  have  been  adopted  and  the  organiza- 
tion committee  instructed  to  take  the  necessary  pre- 
liminary steps  to  secure  the  legislative  action  for 
which  their  report  called. 

The  full  report  of  the  committee  on  organization 
is  as  follows : 

'"The  imdersigned  [names  given  above  are  ap- 
pended] were  appointed  a  special  committee  at  a 
meeting  of  the  executive  committee  of  the  Union 
Engineers'  Building  Association,  on  July  9,  1903. 
and  were  instructed  'to  propose  a  plan  of  organiza- 
tion for  the  bodies  exclusive  of  the  Engineers'  Club, 
which  are  to  participate  in  the  gift.'  In  transmit- 
ting instructions  to  this  committee,  the  chairman 
of  the  executive  committee  summarized  our  duties, 
as  he  understood  them,  as  follows: 

"I.  To  suggest  an  organization  to  hold  title  to 
the  land  and  building. 

"2.  A  method  of  superintending  and  administer- 
ing the  building  after  completion. 

"3.  Provision  for  granting  the  use  of  parts  of 
the  building  to  other  orgranizations  whose  objects 
and  work  may  be  of  suirable  character  and  which 
may  contribute  to  the  maintenance  of  the  building. 

"4.  Provision  for  contingencies,  such  as  the  with- 
drawal of  one  of  the  societies,  or  the  failure  on  the 
part  of  anyone  properly  to  carry  out  its  obligations. 

"The  committee  was  authorized  to  consult  legal 
counsel.  It  has  held  several  meetings  and  has  in- 
formally consulted  members  of  the  American  Society 
of  Civil  Engineers,  and  others  interested. 

"After  having  informally  and  tentatively  approved 
suggestions  formulated  by  one  of  its  members,  Mr. 
Hunt,  the  same  were  submitted  to  the  law  firm  of 
Butler,  Notman,  Joline  &  Mynderse,  from  whom  a 
written  opinion   was  obtained. 

I.  This  is  the  "second  circular"  to  the  American  Society  of 
Mechanical  Entrineers  from  a  committee  consisting  of  Jara^es  M. 
Dodce.  C.  W.  Hunt  and  F.  R.  Hutteo. 


NEW    CORNER    CLEAT. 

be  subject  to  recall  at  its  par  value  at  any  time  that 
the-  directors  of  the  executive  corporation  may  so 
order,  to  the  end  that  each  society  shall  have  an 
equal  interest  in  the  property  of  the  corporation 
if  it  so  desires. 

"The  certificates  held  by  each  society  shall  be 
inalienable  unless  they  are  offered  to  the  executive 
corporation  at  their  par  value,  and  such  tender  shall 
not  be  accepted  by  the  board  of  directors  within 
one  year  thereafter. 

"C.  The  property  of  the  executive  corporation 
shall  be  used  perpetually  as  a  meeting  place  and 
lieadquarters  for  the  constituent  societies,  and  for 
such  other  scientific  associations  as  may  be  tempo- 
rarily admitted  by  the  consent  of  the  board  of  di- 
rectors of  the  executive  corporation.  Such  associa- 
tions may  pay  a  pro  rata  share  in  the  expenses  of 
the  headquarttrrs,  but  no  profit  shall  be  made  from 
such  use. 

"/■  Each  of  the  participating  societies  shall  be 
entitled  to  rooms  and  space  in  the  property  adequate 
to  its  need,  paying  its  share  of  the  running  expenses 
in  accordance  with  the  amount  of  space  occupied, 
said  space  to  be  assigned  and  a  proper  assessment 
therefor  determined  by  the  board  of  directors  of  the 
executive  corporation. 

"8.  The  excess  of  receipts  over  expenditures,  if 
anv,  shall  be  used  for  reducing  the  subsequent  con- 
tribution of  the  several  societies  for  maintaining  the 
building,  and  for  the  advancing  of  engineering  arts 
and  science,  by  and  through  the  participating  con- 
stituent associations.  No  dividends  shall  be  declared 
or  profits  divided,  but  a  reasonable  repair  and  re- 
building fund  may  be  established. 

"p.  If  the  income  of  the  executive  corporation 
shall  l>e  less  than  the  expenditure,  the  deficiency 
shall  be  made  good  by  an  assessment  on  each  of  the 
constituent  societies,  so  allocated  as  to  be  in  propor- 
tion to  the  number  of  voting  members  of  each  so- 
ciety. 

"An  excess  of  receipts  over  expenditures  may  be 
allocated  to  the  societies  in  like  manner  to  reduce 
their  annual  assessment. 

"lO.  Should  anv  of  the  constitueu't  societies  fail 
or  refuse  to  appoint  directors,  the  remaining  mem- 
bers of  the  board  of  the  executive  corporation  shall 
administer  the  property  with  all  the  force  and  effect 
?s  though  the  board  contained  its  full  quota  of  mem- 
bers. 

*'ii.  Finally,  your  committee,  in  offering  the 
above  suggestions,  has  had  in  mind  the  setting  aside 
of  the  money  used  for  a  building  for  the  Engineers' 
Club,  so  that  on  the  completion  of  the  said  building. 
the  relations  of  the  club  and  of  the  engineering  so- 
cieties will  terminate.  Thenceforward,  tlie  constitu- 
ent societies  are  to  carry  through  the  executive  cor- 
poration the  administration  of  the  building  and  Hs 
accessories,   leaving    the    scientific,   professional,    in- 
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tellectual  and  financial  activity  in  each  organization 
entirely  independent  of  the  others,  and  free  to  de- 
velop to  any  extent  and  along  any  line  that  may  be 
determined  each  for  itself. 

"The  details  of  the  superintendence  and  adminis- 
tration of  the  buildings  can  best  be  considered  after 
the  organization  of  the  proposed  executive  corpo- 
ration through  the  procuring  of  a  special  charter." 
It  may  be  mentioned  that  when  the  sub-committee 
on  building  plans  took  up  the  consideration  of  the 
necessary  areas  it  developed  at  once  that  the  cost 
of  the  building  which  would  be  required  for  the 
accommodation  of  the  engineering  societies,  on  125 
feet  front  on  Thirty-ninth  Street,  and  the  Engineers' 
Club  on  a  50-foot  front  on  Fortieth  Street,  would 
exceed  the  preliminary  or  tentative  figure  mentioned 
by  Mr.  Carnegie  in  his  official  letter  of  gift. 

When  this  conclusion  was  reached,  a  special  com- 
mittee was  appointed  to  visit  Mr.  Carnegie  and  talk 
the  matter  over  with  him.  He  made  it  evident  that 
it  was  his  desire  and  intention  to  erect  a  building 
which  should  be  a  monument  to  the  engineering 
profession,  and  that  it  was  his  purpose  to  make 
this  building  adequate,  and  the  question  of  cost  was 
in  his  mind  secondary  to  the  attaining  of  the  objeci 
dear  to  his  heart,  which  was  the  bringing  together 
of  all  classes  of  engineers  into  a  building  in  which 
they  could  co-operate  for  the  common  purpose  of  the 
profession. 

It  may  be  desirable  to  repeat  some  of  the  state- 
ments of  the  previous  announcement,  that  the  loca- 
tion of  the  proposed  building,  as  given  in  the  sketch 
plan  herewith,  is  one  of  the  most  desirable  ones  in 
the  city  of  New  York. 

The  New  York  Public  Library  Building  occupies 
the  entire  eastern  frontage  of  the  block  between 
Fortieth  and  Forty-second  Streets  on  Fifth  Avenue, 
while  to  the  westward  is  the  open  square  known  as 
Byrant  Park. 

It  will  be  conveniently  accessible  from  the  ter- 
minals of  the  New  York,  New  Haven  and  Hartford 
Railroad,  and  the  New  York  Central  and  Hudson 
River  Railroad  at  Forty-second  Street,  at  Park  and 
Madison  Avenues,  and  from  the  Pennsylvania  ter- 
minals coming  in  from  the  west,  at  Thirty-third 
Street  and  Seventh  Avenue.  The  elevated  railway 
at  Sixth  Avenue  has  a  station  at  Forty-second 
Street,  and  the  Third  Avenue  Elevated,  Forty-second 
Street  and  Park  Avenue.  The  junction  of  the 
Rapid  Transit  underground  lines  at  Forty-third 
Street  and  Broadway  will  make  this  station  an  im- 
portant express  point  for  trains  both  from  down- 
town and    from,  the  north. 

Convenient  surface  lines,  both  up  and  down  town, 
intersect  at  Forty-second  Street.  The  hotel  and  thea- 
ter district  of  the  city  are  centering  more  and  more 
around  this  particular  region. 

The  committee  will  be  very  glad  to  receive  from 
members  of  the  society  suggestions  which  may  be 
helpful  in  the  matter  of  interior  arrangement  or 
detailed  requirement  of  the  proposed  building,  to  the 
end  that  it  may  be  in  every  respect  thoroughly 
adapted  for  the  needs  of  the  societies  which  are  to 
occupy  it. 

The  committee  would  report  that  for  the  three 
societies  which  have  so  far  signified  their  purpose  to 
make  use  of  the  proposed  building,  the  requirement 
of  floor  space  in  square  feet,  outside  of  the  general 
rooms  for  auditoriums  and  library  needs,  is  as  fol- 
lows : 

Purpose.  Electrical.     Mechanical.     Mining. 

Reception  room 600  800  670 

Editorial  room 400  300  300 

Secretary  or  Assistant 400  300  300 

Counting  room 600  600  320 

Accountant— Stenocraphers 400  900  700 

Board  and  Committee 1,000  60c  70o 

Stationary  and  Transactions i.zoo  r.200  i.ooo 

Closets ■     400  400  400 

Sundries _200  joo  ^ 

5,200  5.500  5.120 

The  Society  of  Civil  Engineers  has  issued  a  cir- 
cular to  its  members  reporting  the  condition  of  af- 
fairs at  the  present  time  and  their  probable  need  for 
9,000  square  feet  of  floor  space,  but  definite  action 
cannot  be  taken  by  that  society  until  a  letter-ballot 
is  had  and  until  after  the  annual  meeting  of  the  so- 
ciety in  January. 

In  the  letter-ballot  taken  on  the  question  of  the 
necessary  changes  in  their  by-laws  by  the  American 
Institute  of  Mining  Engineers,  the  vote  showed  over 
T.6co  in  favor  of  the  change,  and  only  11  m  opposi- 
tion to  it,  which  is  regarded  as  showing  an  over- 
whelming sentiment  in  favor  of  the  engineering 
building. 

It  may  be  further  of  advantage  to  report  that  the 
action  in  the  joint  committee  on  all  questions  which 
have  been  submitted  to  it  has  been  unanimous,  and 
that  throughout,  in  all  decisions,  the  joint  commit- 
tee has  had  the  benefit  of  the  counsel,  advice  and 
co-operation  of  the  representatives  appointed  by  the 
American  Societv  of  Civil  Engineers,  who  have  sat 
with  the  committee  in  all  its  deliberations. 


CORRESPONDENCE. 


New  York. 

New  York,  January  2. — The  gas  and  electric-light- 
ing interests  of  the  city  have  served  notice  upon 
Commissioner  Robert  Grier  Monroe,  head  of  the 
Department  of  Water  Supply,  Gas  and  Electricity, 
that  they  would  fight  to  a  finish  any  attempt  to 
reduce  the  lighting  rates  they  offered  when  their 
bids  were  submitted  a  year  ago.  In  making  their 
bids  the  lighting  companies  stuck  to  their  old  rate 
of  $17.50  a  year  for  each  gas  light  in  Manhattan 
and  $146  for  each  electric  arc  light.  Commissioner 
Monroe  reported  to  the  Board  of  Estimates  that  the 
bids  were  too  high  and  recomm.ended  the  establish- 
iTient  of  municipal  lighting  plants.  Not  until  De- 
cember 4th,  last,  did  the  board  reject  the  bids,  and 
i)i  the  meantime  the  companies  had  been  furnishing 
light  and  had  refused  part  payment,  offered  by  Con- 
troller Grout,  who  proffered  them  60  per  cent,  on 
electric  bills  and  80  per  cent,  on  gas  bills,  with  the 
effect  that  $1,250,000  has  accumulated  in  the  city  treas- 
ury for  such  payments-  To  protect  their  interests 
the  companies  have  filed  a  motion  in  mandamus 
proceedings  to  compel  Commissioner  Monroe  to  exe- 
cute the  contracts,  which  he  has  held  on  his  desk 
for  nearly  a  year,  at  the  figures  contained  in  the  bids. 
The  following-named  gas  and  electric  companies  are 
involved:  The  Standard,  the  Northern  Union,  the 
Central  Union,  the  New  Amsterdam,  the  Brooklyn 
Union,  the  Consolidated  Gas  Companies,  the  Nev/ 
York  Edison  Electric  Light  Company,  the  United 
Electric  Light  and  Power  Company  and  the  Brush 
Illuminating  Company. 

The  popularity  of  the  telephone  as  a  means  of 
communication  is  shown  by  the  fact  that  during  the 
last  three  years  the  number  of  instruments  in  use 
in  Manhattan  and  the  Bronx  has  increased  by  76,000. 
The  total  number  now  in  use  in  the  two  boroughs 
is  132,000. 

A  new  automatic  fire-alarm  system  has  been  put 
into  use  on  Staten  Island.  Fire-alarm  boxes  have 
been  established  all  over  the  island  at  a  cost  of 
$35,oco. 

Property  owners  of  Queens  and  Nassau  Counties 
at  a  public  hearing  before  Mayor  Low  approved  the 
franchise  granted  by  the  Board  of  Aldermen  to  per- 
mit the  New  York  and  Long  Island  Traction  Com- 
pany to  extend  its  tracks  through  Queens  County 
and  to  the  terminal  of  the  Brooklyn  elevated  lines. 
The  grant  covers  about  15  additional  miles  of  track 
within  the  city  limits,  practically  all  in  Queens 
County.  The  only  opposition  came  from  the  counsel 
for  the  New  York  and  North  Shore  Railway  Com- 
pany, which  operates  over  one  mile  of  streets  in- 
cluded  in  the  grant  to  the  other  company. 

Contractor  McDonald  and  the  Rapid  Transit  Com- 
mission took  Mayor  McQellan  and  party  through 
the  new  rapid-transit  subway  yesterday  on  hand  cars. 
At  the  end  of  the  line  luncheon  was  served  and  on 
the  return  trip  the  members  of  the  party  were 
dropped  at  convenient  stations.  Chief  Engineer  Par- 
sons accompanied  the  party  and  explained  the  details 
of  the  progress  in  the  work. 

The  Hudson  River  Electric  Power  Companj'  of 
Queensbury,  which  was  incorporated  last  week  with 
a  capital  of  $i,ooo,coo,  proposes  to  construct  an  arti- 
ficial lake  as  large  as  Lake  George,  in  which  enough 
water  can  be  stored  to  maintain  the  Hudson  River 
at  a  normal  height  during  the  low-water  period.  The 
company  has  for  its  purpose  the  development  of  the 
power  and  resources  of  the  fall  of  the  Upper  Hud- 
son and  for  the  distribution  of  electric  power  as  far 
west  as  Utica  and  Syracuse  and  as  far  south  as 
Hudson.  It  is  expected  that  the  company  just  in- 
corporated will  build  the  large  storage  reservoir  in  the 
Sacondaga  Valley,  for  which  the  engineers  of  the 
Hudson  River  Water  Power  Company  have  been 
planning  for  the  last  two  years.  The  dam  and  power 
station  will  be  built  at  Conklingville,  and  something 
like  600  pieces  of  property  will  be  flooded  as  well  as 
several  small  hamlets.  The  legal  department  of  the 
company  has  been  searching  titles  and  getting  op- 
tions on  property  for  several  years,  and  it  is  antici- 
pated that  by  the  time  permission  is  asked  of  the 
Legislature  to  construct  the  dam  the  company  will 
own  every  piece  of  property  to  be  flooded.  The  di- 
rectors are  E.  J.  West,  Bryce  E.  Morrow,  J.  D. 
Hilliard.  Jr..  C  M.  Doolittle  and  L.  W.  Guernsey, 
all  of  Glens  Falls. 

The  Interurban  Street  Railway  Company  an- 
nounces that  the  upper  West  Side  of  Brooklyn  is 
soon  to  have  direct  connection  with  the  Brooklyn 
Bridge  by  trolley.  To  connect  the  West  Side  electric 
lines  with  the  bridge  terminal  it  was  only  necessary 
to  put  in  electrical  equipment  between  West  Broad- 
way and  Center  Street  on  Canal  Street.  The  switch 
at  Center  Street  has  been  completed,  and  only  a  small 
part  of  the  track  remains  to  be  equipped. 

The  Western  Electric  Company  announces  the 
opening  of  a  new  show  room  at  its  downtown  branch, 
22  Thames  Street.  O. 


road  was  tied  up  for  several  hours,  and  finally  se- 
cured power  from  another  source.  An  injunction 
was  applied  for,  and  is  in  force  until  January  iith, 
restraining  the  Dedham  authorities  from  interfering 
again  in  such  manner  with  the  operating  of  the  road. 
An  important  point  in  law,  relative  to  the  discom- 
moding of  the  traveling  public,  has  been  raised,  and 
the  matter  is  the  subject  of  much  discussion  in  the 
section  of  Massachusetts  where  the  affair  occurred. 
An  important  consolidation  has  been  authorized  by 
the  Massachusetts  railroad  commissioners,  who  have 
granted  the  petition  of  the  Newton  Street  Railway 
Company  for  the  right  to  acquire,  by  purchase,  the 
Commonwealth  Street  Railway  Company  and  issue 
new  stock  to  the  amount  of  $292,000  on  account 
thereof;  also  to  purchase  the  Wellesley  Street  Rail- 
way Company  and  issue  $115,000  additional  stock  to 
pay  for  the  acquisition.  These  sales  of  the  railways 
named  have  a  direct  bearing  upon  the  plans  of  the 
Boston  and  Suburban  Electric  Company,  which  is 
working  toward  a  through  line  from  Boston  to 
Worcester  and  other  points  at  the  heart  of  the  com- 
monwealth, in  competition  with  the  Boston  and 
Worcester   company. 

A  jury  in  the  Superior  Court  at  Boston  gave  the 
Boston  Safe  Deposit  and  Trust  Company  a  verdict 
of  about  one-half  what  was  sued  for,  in  the  com- 
pany's damage  case  against  the  Boston  Elevated  com- 
pany. This  case  was  the  first  affecting  the  matter  of 
depreciation  of  values  on  Washington  Street,  by  rea- 
son of  the  noise  and  other  annoyances  complained  of 
in  connection  with  the  operation  of  the  road,  and 
there  was  more  interest  in  the  result  than  in  previous 
cases  because  Washington  Street  is  the  principal 
thoroughfare  of  the  city.     Tlip  award  was  $9,938.66. 

Settlement  has  been  begun  with  the  victims  of  the 
Hudson,  Pelham  and  Salem  Electric  Railway  Com- 
pany's disaster  of  last  summer.  Claims  in  Nashua. 
N.  H.,  amounting  to  about  $20,000,  will  have  to  be 
met  and  adjusted.  Fred  B.  Collette,  whose  son 
Gabriel  was  instantly  killed,  has  received  $4,000,  and 
the  administrator  of  the  estate  of  Charles  H,  Gil- 
bert, who  was  also  killed,  has  accepted  a  like  sum. 
Another  chapter  in  the  Worcester  and  South- 
bridge  Street  Railway  Company's  financial  history 
was  added  to  the  record  late  in  the  month  of  De- 
cember, when  Frank  D,  Perry  of  Worcester,  a 
member  of  the  Bay  State  Construction  Com- 
pany, which  built  the  road,  filed  a  voluntary 
petition  in  bankruptcy  in  the  United  States  District 
Court.  Perry  was  one  of  the  indorsers  of  the  notes 
floated  in  the  name  of  the  company,  prior  to  its 
passage  into  the  hands  of  receivers.  Inasmuch  as 
he  is  nominally  liable  for  their  amount,  his  schedule 
of  liabilities  foots  up  $962,652.28,  one  of  the  largest 
amounts  ever  recorded  against  an  individual  debtor 
in  that  court.  There  are  other  indorsers  who  will 
have  to  go  into  insolvency  also,  if  the  claims  against 
them  are  pressed  to  a  settlement,  as  seems  likely, 
although  extraordinary  efforts  have  been  put  forth 
looking  to   a   reorganization  of  the  property. 

Stockholders  of  the  Edison  Electric  Illuminating 
Company  have  voted  an  increase  in  the  capital  stock 
to  the  extent  of  9,500  additional  shares  at  $200  per 
share,  as  authorized  by  the  State  Board  of  Railroad 
Commissioners,  rights  to  expire  January  15,   1904. 

The  Fair  Haven  and  Westville  Street  Railway 
Company  of  Connecticut  contemplates  the  erection 
of  a  car  barn,  with  capacity  for  too  cars,  and  im- 
provements and  additions  planned  for  will  cost  about 
$100,000. 

The  Ware  Electric  Company  of  Ware,  Mass.,  lias 
voted  to  increase  its  capital  stock  to  $40,000,  and  is 
proceeding  rapidly  with  the  construction  of  its  power 
house. 

The  Amherst  and  Sunderland  Street  Railway  Com- 
pany has  asked  the  Massachusetts  railroad  commis- 
sioners to  authorize  an  issue  of  $117,000  bonds. 

At  North  Adams,  in  the  recent  municipal  election, 
railway  and  telephone-franchise  matters  were  inci- 
dental issues,  and  it  is  understood  that  a  majority 
of  the  incoming  members  of  the  citv  government  are 
in  favor  of  encoairaging  the  establishment  of  an  In- 
dependent   telephone   exchange.  B. 


Among  the  Qiristmas  gifts  received  by  George  J. 
Gould,  Jr..  was  a  perfectly  appointed  miniature  rail- 
way train.  It  was  imported  from  Germany  expressly 
for  young  Mr.  Gould  at  a  cost  of  $500.  The  train 
and  its  equipment  is  an  exact  reproduction  of  a  first- 
class  Pullman  train.  It  consists  of  a  locomotive 
and  tender  and  a  vestibule  train.  It  runs  on  steel 
rails  and  is  equipped  with  an  automatic-brake  system 
and  an  electric-lighting  plant.  The  locomotive  is 
large  enough  so  that  the  owner  may  seat  himself  m 
the  cab.    The  fuel  used  is  alcohol. 


New  England. 

Boston.  January  2. — The  selectmen  of  the  town  of 
Dedham  and  the  officials  of  the  Norfolk  Western 
Street  Railway  Company  are  at  loggerheads  over 
certain  amounts  claimed  to  be  due  the  town  from 
the  railway  company  on  street-watering  and  other 
accounts  provided  for  in  the  franchise.  On  Decem- 
ber 26t-h  the  selectmen  held  conferences  with  the 
people  supplying  electrical  power  to  the  railway  com- 
pany  and   secured   the   discontinuance  thereof.     The 


Ohio. 

Cleveland,  January  2. — Two  ordinances  were  in- 
troduced in  the  City  Council  at  Cleveland  a  few 
days  ago,  tending  to  carry  the  three-cent-fare  idea 
into  execution.  One  was  to  the  eft'ect  that  the  fran- 
chise for  the  line  on  Woodland  Avenue,  which  ex- 
pires on  September  10,  1904,  be  given  to  the  new 
conipan}'-,  which  proposes  to  operate  on  a  three-cent- 
fare  basis,  and  that  the  same  action  be  taken  in 
regard  to  the  Central  Avenue  line,  the  franchise 
expiring  on  March  25,  1905.  The  other  provides 
that  fares  on  street-car  lines  in  the  city  be  three 
cents,  except  where  otherwise  provided.  Mayor 
Johnson  is  still  pushing  this  matter,  and  it  is  un- 
certain as  to  what  the  result  will  be.  Public  sen- 
timent has  been  ameliorated  since  the  fares  were 
reduced  to  six  tickets  for  25  cents,  just  a  year  ago. 

It  is  believed  that  the  Ohio  River  and  Columbus 
line,  between  Sardinia  and  Riple}'.  will  be  completed 
within  a  short  time,  if  weather  conditions  permit 
work.  Wagenhals  &  Cavenaugh  of  Cincinnati  are 
doing  the  construction  work. 

The  Cincinnati,  Newport  and  Covington  Traction 
Company  has  declared  a  dividend  of  1%  per  cent 
for  the  last  quarter  of  1903. 

Judge  Ferris  has  decided  the  contention  between 
the  Cincinnati,  Milford  and  Loveland  Traction  Com- 
pany and  the  Cincinnati  and  Columbus  Traction 
Company,  over  the  bridge  at  ISIilford.  in  such  a  way 
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that  both  roads  have  a  right  to  use  it.  Manager 
Philip  C.  Swing  of  the  latter  road  has  asked  the 
commissioners  of  Hamihon  County  for  additional 
time  to  complete  the  reconstruction  of  the  bridge, 
which  requires  strengthening,  in  order  to  support 
the   weight   of   cars    passing   over   it. 

The  Circuit  Court  at  Cincinnati  has  held  the  law 
valid  which  requires  corporations  to  pay  the  jury 
fees  in  condemnation  suits.  It  was  claimed  by  the 
Cincinnati,  Milford  and  Loveland  Traction  Company 
that  the  law  discriminated  a9;ainst  corporations  In 
this  respect,  but  the  court  said  that,  owing  to  the 
power  given  them  to  condemn  property  for  their 
own  use,  it  is  just  that  tKey  should  pav  the  costs 
they  thus  create. 

A  new  schedule  has  been  prepared  for  the  Cincin- 
nati, Lawrenceburg  and  Aurora  line,  beginning  Jan- 
uary 4th.  From  six  to  nine  o'clock  a.  m.  cars  will 
be  run  every  half  hour  and  from  g  a.  m.  to  3  p.  m. 
an  hourly  train  will  be  operated,  after  which  half- 
hour  cars  will  be  again  run  until  six  o'clock  in  the 
evening.  This  schedule  will  be  maintained  for  the 
remainder  of  the  winter  and  early  spring,  when  it 
will  be  changed  to  comply  with  the  needs  of  the 
season.  C. 


It  is  now  proposed  to  improve  these  dams  and  op- 
erate electrical  generating  plants  and  transmit  the 
current  to  the  surrounding  towns  and  cities.  F. 


Indiana. 

Indianapolis,  January  2. — The  year  1903  will  long 
be  remembered  as  interurban  year  for  Indiana.  The 
Indianapolis  list  of  interurban  roads  was  increased 
from  seven  to  10  and  the  mileage  increased  from 
273  to  524.  This  does  not  include  connections.  The 
Crawfordsyille  extension  of  the  Indianapolis  and 
Northwestern,  the  Indianapolis  and  Cincinnati  and 
the  Consolidated  Traction  Company's  lines,  all  now 
under  construction  and  well  nigh  completed,  will 
increase  Indianapolis'  direct  mileage  at  least  200 
miles  in  a  short  time.  Three  new  roads  into  the 
cit>^  projected  for  1904,  may  add  materially  to  this 
mileage. 

A  notable  feature  for  1903  was  the  connection  of 
the  Indiana  and  Ohio  lines  through  Richmond  and 
Dayton.  This  will  soon  be  extended  to  Columbus. 
Ohio,  and  thence  to  Zanesville.  a  distance  of  250 
miles  from  Indianapolis.  The  introduction  of  the 
buffet  car  and  of  the  Holland  palace  sleeping  car 
was  not  only  an  advance  feature  in  the  history  of 
Indiana  interurbans.  but  it  marked  an  epoch  in  the 
history  of  transportation  facilities,  as  it  enters  the 
interurban  as  a  competitor  of  steam  roads  for  long- 
distance as  well  as  local   travel. 

During  the  closing  months  the  first  interurban  was 
orened  in  Southeastern  Indiana,  connecting  Evans- 
vilk  and  Princeton.  The  extensions  of  this  line 
will  ultimatelv  reach  Vincennes  and  Terre  Haute,  and 
thence  to  Indianapolis.  Short  lines  have  been  com- 
pleted in  Northern  and  in  Eastern  Indiana  and  the 
interurban  spirit  has  been  awakened  all  o-ver  th-i 
state.  East  and  west  lines  are  promoted,  trunk  lines 
to  Louisville  and  Chicago  are  on  the  map.  and,  all 
together,  remarkable  progress  was  made  during  the 
year. 

The  interurban  lines  bring  153  cars  into  Indianap- 
olis every  day  and  take  an  equal  number  out,  ex- 
clusive of  the  freight  cars.  It  is  estimated  that  the 
number  of  people  brought  into  and  taken  out  of 
Indianapolis  during  the  year  was  2,250,000. 

The  gross  earnings  of  all  the  interurbans  running 
into  Indianapolis  in  1903.  approximalclv.  was  $1,850.- 
000  for  the  year.  This  is  a  total  business  over  524 
miles  of  road.  Managers  place  the  operating  ex- 
penses at  45  to  50  per  cent.  The  total  outstanding 
capitalization  of  these  roads  and  the  three  roads 
now  building  is  $54,005,000.  The  freight  business 
done  by  these  interurban  lines  for  the  year  is  esti- 
mated at  $154,000.  The  effect  of  the  interurban  traf- 
fic was  noticeable  in  all  lines  of  business  conducted 
in  the  cities  connected.  The  roads  now  in  operation, 
together  with  their  connections,  hrave  added  to  In- 
dianapolis a  shoopintr  oopulation  of  1.000,000  people. 

Wallace  B.  Campbell  of  Anderson,  promoter  of 
the  Anderson-Lebanon  cross-state  traction  Hne,  has 
been  granted  a  50-year  franchi'^e  to  enter  Lebanon. 
This  completes  the  franchises  in  all  the  towns  and 
cities,  and  he  will  now  secure  the  rights-of-way  and 
then  organize  his  companv.  Bv  the  terms  of  his 
franchises  the  road  is  to  be  built  during  the  year 
1904.  M'r.  Campbell  says  the  capital  is  ready  as  soon 
as  the  way  is  secured. 

The  pay  of  the  motormen  and  conductors  on  the 
Indianapolis,  Shelbyville  and  Southeastern  Traction 
line  has  been  increased  from  iS  to  20  cents  an  hour 
and  the  time  reduced  from  ri  to  oVs  hours  a  day. 

The  Broad  Ripole  line  has  pTssed  to  the  owner- 
ship and  charfre  of  the  Indiana  Union  Traction  Com- 
pany, and  is  being  operated  in  connection  with  the 
Indiananolis   Northern. 

The  Indiana  Northern  Traction  Company,  which 
i.s  building  a  line  between  Wabash  and  Marlon,  the 
grading  for  which  is  nearly  completed,  has  filed  a 
mortgage  covering  the  property  to  secure  an  issue 
of  $50,000  of  five  per  cent.  30-year  bonds.  The  pro- 
ceeds will  be  used  to  eauip  the  line. 

Tipton,  Kokomo  and  Noblesville  are  preparing  to 
celebrate  the  comoletion  of  the  Indianapolis  North- 
ern traction  line  through  that  part  of  the  state.  The 
lesidents  of  these  three  cities  will  participate  in  the 
celebration  at  Tipton,  at  which  addresses  will  be 
made  by  the  three  mayors  and  George  F.  McCulloch. 
president  of  the  ro^d. 

A.  A.  McKain  of  Indianapolis  ha?  iurcha=ed  the 
waterpower  dams  in  the  Tipnecanoe  River  at  Nor- 
way and  Tiogo.  near  Monticello.  These  powers  were 
once  used  in  the  manufacture  of  paper  and  lumber. 


Michigan, 

Detroit,  Januar\'  2. — The  Bartlett  Illuminating 
Company  of  Saginaw  has  filed  a  mortgage  to  the 
Trust  Company  of  North  America  of  Philadelphia 
for  $750,000  to  secure  bonds  for  that  amount.  The 
proceeds  of  the  bonds,  it  is  understood,  will  be  used 
in  making  improvements  and  extensions  to  the  com- 
pany's property. 

At  a  recent  test  of  the  new  electric-lighting  system 

at   Belding  the  37  arc   lights   illuminated  the  town 

.very    well    and    the    citizens    are    entirely    satisfied. 

The  system  was  put  in  active  operation  January  ist. 

The  Three  Rivers  Electric  Lighting  Company  will 
begin  to  string  wires,  and  if  the  weather  is  favorab'e 
it  is  hoped  the  lights  will  be  in  working  order  by 
the  last  of  the  week. 

There  may  be  trouble  in  the  Owosso  City  Council 
when  the  question  of  the  Owosso  and  Ionia  electric- 
railway  franchise  comes  up.  One  faction  of  the 
council  wants  the  road  to  enter  the  city  on  the  same 
street  as  the  Owosso  and  Corunna  line,  while  an- 
other faction  opposes  this. 

A  formal  order  for  the  payment  of  $100,000,  pro- 
ceeds of  sales  of  Detroit  and  Flint  railway  bonds  to 
the  Detroit  United  Railway,  has  been  made  by 
Judge  Donovan.  The  bonds  were  put  up  when  the 
Detroit   United   bought  the   interurban    road. 

At  the  meeting  of  the  electors  of  West  Bloomfield 
Township,  recently  held  at  the  town  hall,  the  griev- 
ances the  township  claims  to  have  suffered  at  the 
hands  of  the  Detroit  United  Railway  were  discussed. 
The  chief  bone  of  contention  is  the  rate  of  fare 
to  Detroit,  which  is  35  cents.  When  the  franchise 
was  granted  the  old  Pontiac  and  Sylvan  Lake  Rail- 
way Company,  the  fare  to  Detroit  was  25  cents,  and 
the  Township  Board  supposed  it  would  so  continue, 
or  become  less.  Instead  of  that  it  was  boosted  to 
35   cents. 

Anticipating  a  decision  by  the  Common  Council 
committee  in  favor  of  air  brakes,  the  Detroit  United 
Railway  has  forestalled  the  council's  action  by  clos- 
ing a  contract  to  equip  225  cars  with  air  brakes. 
This  improvement,  which  means  the  expenditure  of 
a  large  sum,  will  result  in  the  installation  of  the 
new  system  on  the  principal  lines  by  an  early  date 
next  spring.  The  contract  binds  the  National  Elec- 
tric Company,  successor  to  the  Qiristensen  Air 
Brake  Company,  to  install  compressor  stations  at 
the  various  Detroit  U^nitcd  Railway  stations  by 
March  roth  and  proceed  with  the  installation  of  air 
brakes  on  the  cars  as  rapidly  as  possible,  work  to 
begin  at  once.  The  company  now  has  150  double- 
truck  cars,  including  interurbans.  equipped  with  air 
brakes,  and  it  was  simply  an  engineering  problem 
how  to  so  equip  the  single-truck  cars.  So  far  as 
the  225  contracted  for  are  concerned,  that  problem 
has  been  solved.  It  will  be  necessary  to  remodel 
the  running  gear  of  the  cars,  and  this  will  be  done 
at  the  company's  barns.  Two  tanks,  one  16  inches 
in  diameter  and  the  other  18  inches  In  diameter,  are 
lo  be  placed  on  each  truck.  The  company  has  1,000 
cars  altogether,  but  about  too  of  the  city  cars  are 
summer  and  winter  cars,  while  others  are  inter- 
changeable, so  that  the  open  cars  can  be  placed  on 
the  running  gear  of  the  closed  cars,  utilizing  the 
trucks  that  are  equipped  with  air  brakes.  Double- 
truck  cars  are  favored  by  the  Detroit  United  Rail- 
way, and  they  are  gradually  replacing  the  old  pat- 
tern. The  action  of  the  street-railway  company  bids 
fair  to  end  a  dispute  that  has  waged  between  the 
citv  and  company  for  three  years. 

The  River  Rouge  electric-light  plant  Is  almost 
ready  for  use,  according  to  McCleary  &  Colquett, 
the  Detroit  contractors,  and  Village  Engineer  P.  W. 
Keating.  River  Rouge  citizens  may  expect  light  by 
January   15th.  C.   G.   W. 


lines.  Connections  will  be  made  with  otlierr  roads 
for  the  purpose  of  giving  a  through  route.  The 
Cincinnati,  Lawrenceburg  and  Aurora,  from  Cincin- 
nati, will  probably  extend  lines  down  the  river,  to 
be  met  by  the  Louisville  and  .Southern  Indiana, 
building  in  the  otlier  direction.  It  is  hoped  to  make 
the  same  arrangements  with  a  line  building  south 
from  Indianapolis.  Connections  will  then  be  made 
with  a  number  of  the  larger  towns  of  Indiana.  The 
Ohio  Valley  Traction  Company  has  also  planned  a 
line  between  Louisville  and  Cincinnati,  the  route 
being  shorter  than  the  Louisville  and  Nashville  by 
15  or  20  miles. 

As  alread}'"  mentioned  in  the  Western  Electrician, 
the  Kentucky  Traction  Company  has  planned  an  ex- 
tensive system.  It  is  thought  that  a  portion  of  the 
work  will  be  begun  early  In  the  spring.  It  will  con- 
nect a  number  of  towns  between  Louisville  and  Nash- 
ville and,  form  direct  connection  between  the  two 
cities. 

It  is  also  believed  by  many  that  the  traction  roads 
will  build  a  central  station  in  Louisville  within  a 
short  time.  As  now  planned,  they  will  drop  pas- 
sengers at  the  street  corners,  but  this  is  not  tlu" 
most  satisfactory  way  of  handling  the  business,  and 
a  movement  may  be  made  for  the  station,  all  in- 
terurbans using  it.  Whether  this  will  be  done  the 
coming  year  is  hard  to  tell.  C 


Kentucky. 

Louisville,  January  2. — Business  men  of  Louis- 
ville are  expecting  extensive  development  of  electric- 
railway  interests  about  the  city  the  coming  year. 
The  proximity  of  the  network  of  roads  in  Ohio  and 
Indiana  is  having  its  Influence,  from  the  fact  that 
all  the  towns  and  cities  of  those  two  states  are 
rapidly  increasing  their  business  and  growing  in  size. 
Retail  houses  in  Louisville  are  making  an  earnest 
endeavor  to  increase  their  business,  and  thev  see  in 
the  extension  of  the  present  lines  and  the  building 
of  new  ones  a  means  of  accomplishing  their  pur- 
pose. 

The  Louisville  and  Eastern  is  already  carrying  a 
large  number  of  people  into  the  city  weekly.  It  is 
to  be  extended  to  Shelbyville  in  the  spring.  It  is 
almost  certain  now  that  this  line  will  be  completed 
as  soon  as  possible  when  favorable  weather  for 
building  comes.  Within  30  days  or  a  little  more 
the  Louisville  Railway  Company  will  have  a  line 
to  Jeffersontown  completed.  This  will  make  it  pos- 
sible for  people  of  a  number  of  small  villages  to 
reach  the  city  easily.  Lines  are  also  being  built  to 
Meadowlawn.  on  Preston  Street  road,  and  the  Louis- 
ville and  Mt.  Wa-^^hington  line  on  the  Bardstown 
ropd  will  likely  be  built  the  coming  summer. 

Plans  of  the  Louisville  and  Southern  Indiana 
Traction  Company  have  already  been  snoken  of. 
The  management  hopes  to  connect  with  Cincinnati. 
Indianapolis  and  Evansville  and  give  people  along 
the  lines  an  outlet  to  the  larger  cities.  Work  is 
now  being  done  on  the  Evansville  and  Indianapolis 


Northwestern  States. 

Minneapolis,  January  2. — A  20-year  electric-light 
franchise  has  been  granted  to  Stephen  Pauly  at 
Miller,  S.  D. 

The  new  electric-light  plant  at  Chaska,  Minn.,  has 
been  tested  and  accepted  by  the  council. 

The  Chisholm  (Minn.)  council  has  refused  to  pur- 
chase the  electric-light  plant  from  the  Crowley  Elec- 
tric Company  for  the  price  asked,  $13,090. 

H.  A.  Holredge  has  been  elected  as  manager  of 
the  Omaha  (Neb.)  Electric  Light  and  Heat  Com- 
pany. The  position  has  been  vacant  for  nearly  a 
year. 

The  city  of  Eau  Qaire,  Wis.,  is  agitating  the  buy- 
ing of  the  electric-light  plant. 

An  engineer  representing  an  eastern  company  is  at 
Sioux  Falls,  S.  D.,  investigating  the  feasibility  of 
establls-hing  a  street-car  system  there. 

.\  franchise  has  been  granted  at  Beaman,  Iowa, 
to  the  Marshalltown  Electric  and  Interurban  Railway 
Company. 

M.  K  Springer  of  Des  Moines  may  establish  a  gas 
and  electric-light  plant  at  Creston,  Iowa. 

The  court  has  ordered  the  Chippewa  Valley  Elec- 
tric Railroad  Company  to  pay  its  share  of  the  street- 
paving  expense  at  Chippewa  Falls,  Wis.,  within  30 
days,  or  the  injunction  preventing  the  city  tearing 
up  the  track  will  be  dissolved.  The  decision  is  a  vic- 
tory for  the  city.  The  council  will  refuse  to  grant 
a  new  franchise  until  the  company  agrees  to  pay  lib- 
erally for  it. 

J.  B.  Nygron  has  resigned  as  city  electrician  at 
Mora.  Minn.  C.  S.  Rygh  of  Madison,  Minn.,  was 
elected  to  succeed  him. 

The  gross  earnings  of  the  Janesville  (Wis.)  Street 
Railway  Company  for  the  last  year  amounted  to 
$13,554. 

The  Southern  Wisconsin  Interurban  Railway  Com- 
pany, M.  Hayes,  president,  has  applied  for  a  franchise 
at  Janesville,  Wis. 

The  Nebraska  Central  Electric  Railroad  Company 
is  negotiating  for  a  right-of-way  for  its  new  line  from 
Omaha  to  Hastings. 

The  Cherokee  (Iowa)  Electric  Lighting  Company 
will  build  an  electric  line  from  Cherokee  to  the  in- 
sane asylum.  Bonds  amounting  to  $75,000  will  be 
floated  to  cover  the  cost. 

Dr.  George  B'rickbauer  has  bought  the  electric- 
light  plant  at  Elkhart  Lake,  Wis.,  and  will  reopen 
the  plant. 

A  power,  water  and  electric-light  plant  will  be 
erected  at  Shell  Lake,  Wis.  The  cost  will  be  about 
$ro.QGO. 

The  Interurban  Electric  Railway  Company  at 
Omaha,  Neb.,  is  negotiating  with  the  traction  com- 
pany for  the  right  to  use  the  latter's  tracks  within 
the  city  limits  of  Omaha. 

An  election  will  be  held  at  Dike,  Iowa,  on  January 
iSth  for  the  purpose  of  voting  a  franchise  to  the 
Marshalltown   Electric   Street   Railway   Company. 

The  Lincoln  (Neb.)  Traction  Company  has  filed 
with  th-^  clerk  of  the  District  Court  objections  to  the 
sale  of  its  plant  to  Charles  .A  Freauff. 

The  Twin  City  Rapid  Transit  Company  has  taken 
out  permits  for  installing  the  machinery  In  its  new 
power  houses  in  Minneapolis.  The  permits  call  for 
12  transformers,  seven  generators  and  five  motors, 
costing  a  total  of  .*f;73i,6oo.  This  amount  includes 
$27,coo.  which  will  be  spent  in  adding  to  the  equip- 
ment of  the  old  power  house.  R. 


PERSONAL. 


Edward  R.  Taylor  of  Penn  Yan.  N.  Y..  well  known 
for  his  work  in  develooing  the  electric  furnace,  was 
a  visitor   in   Chicago   this  week. 

T.  J.  Roderick,  superintendent  of  the  Indianapolis 
and  Shelbyville  Traction  Company,  has  resigned  and 
will  be  succeeded  by  Arthur  A.  Anderson,  who  will 
also  be  superintendent  of  the  Indianapolis  and  Cin- 
cinnati Traction   Company. 

James  F.  Cummlngs,  well  known  as  an  electrical 
engineer  and  contractor  and  at  present  engaged  on 
extensive    underground   construction    in    St.    Peters- 
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burg,   Russia,    is   in   this   country   on  a  flying  visit. 
He  was  in  Detroit  last  week. 


ELECTRIC  LIGHTING. 

The  City  Council  of  Warrensbm-g,  Mo.,  is  consid- 
ering the  proposition  of  building  an  electric-light 
plant  to  be  owned  by  the  city. 

Foraker  Bros,  have  been  granted  a  20-year  fran- 
chise for  electric  lighting  in  Stafford,  Term.  They 
expect  to  install  the  plant  this  winter. 

Arc  lights  of  2,000  candlepower  are  being  put  on 
the  Columbia  Gardens  cars  and  the  Walkerville 
(Wash.)   electric  cars  for  use  as  headlights. 

The  electric-light  and  waterworks  plant  of  Pal- 
myra, Mo.,  has  been  sold  to  W.  E.  McCuUy  of 
Macon.  The  price  received  is  stated  to  be  $25,500. 
F.  B.  Hobart  of  St.  Louis  was  former  owner  of  the 
system. 

At  a  recent  meeting  of  the  Milan  (Italy)  City 
Council  the  proposition  to  establish  a  municipal  elec- 
tric-light and  power  plant  was  defeated.  This  action 
of  the  council  insures  that  the  Edison  Electric  Com- 
pany will  renew  its  contract  with  the  city. 

W.  M.  Deming  of  Cincinnati  has  succeeded  in  re- 
organizing the  General  Electric  Company  at  Mem- 
phis, Tenn.  C.  K.  G.  Billings,  S.  T.  Carnes  and 
others  transferred  their  holdings  to  the  new  com- 
pany. C.  M.  Harney  of  Knoxville  has  been  chosen 
president  and  Mr.  Deming  will  be  manager. 


general  of  the  United  States,  to  its  legal  forces. 
Mr.  Aldrich  will  probably  appear  for  the  company 
next  week,  when  the  question  will  be  argued  as  to 
Judge  Grosscup's  jurisdiction  in  entering  an  order 
on  October  9th  by  which  D.  A.  Kohn  and  others  were 
prevented  from  taking  action  in  the  state  court  to 
interfere  with  the  approval  of  the  new  leases  of  ihe 
traction  company.  Several  of  the  Union  Traction 
officials  have  been  conferring  with  members  of  the 
City  Council  recently  on  the  subject  of  more  street 
cars  for  cross-town  lines  on  the  West  Side. 


ELECTRIC  RAILWAYS. 

Chicago  elevated  railways  report  good  gains  in 
earnings  for  December  last,  as  compared  with  the 
corresponding  period  in  1902.  The  South  Side  Ele- 
vated gained  more  than  six  per  cent.,  the  North- 
western nearly  seven  per  cent.,  and  the  Metropoiitin 
4.33  per  cent.  The  last-named  road  carried  120,694 
passengers  during  the  month,  *he  largest  in  its  his- 
tory. 

A  new  railway  system  in  which  the  cars  are  sup- 
ported by  skates  instead  of  wheels  is  described  in 
Revue  Technique.  The  cars  are  raised  on  a  thin 
film  of  water,  which  is  forced  under  the  skates 
through  a  jet.  A  third  rail  is  laid  between  the  two 
gliding  rails,  and  a  friction  wheel,  driven  by  electric 
motors,  runs  on  this  and  furnishes  the  propelling 
force.  The  advantages  claimed  for  this  system  of 
traction  are  a  great  reduction  in  the  track  resistance 
and  in  the  power  required  by  a  car,  a  much  smoother 
running  of  the  cars,  and  hence  a  smaller  depre::iation 
both  of  track  and  car.  There  is  jto  danger  of  derail- 
ment, and  high  speeds  can  be  attained. 

The  Chicago  Union  Traction  Companv  has  added 
the  name  of    Charles    H.   Aldrich,   former  solicitor- 


AUTOMOBILES. 

An  improved  trackless  train  was  successfully  op- 
erated in  Paris  recently.  The  train  used  in  the  test 
consisted  of  a  motor  carriage,  similar  to  an  ordinary 
automobile,  and  five  cars.  The  improvement  con- 
sists in  the  transmission  of  sufficient  motive  power 
from  the  motor  to  move  each  car. 

Manufacturers  of  automobiles  are  preparing  to 
come  to  Qiicago  for  the  automobile  show  to  be 
given  by  the  National  Association  of  Automobile 
Manufacturers,  which  will  open  at  the  Coliseum  on 
February  6th  and  continue  a  week.  There  will  be  400 
machines  on  exhibition,  representing  France,  Bel- 
gium and  Germany,  as  well  as  the  American  product. 


SOCIETIES  AND  SCHOOLS. 

The  twelfth  annual  convention  of  the  Northwest- 
ern Electrical  Association  will  be  held  at  the  Hotel 
Pfister,  Milwaukee,  on  January  20th  and  21st.  Sec- 
retary Mercein  has  arranged  an  attractive  programme. 
Further  details  will  be  given  in  the  Western  Elec- 
trician of  next  week. 


PUBLICATIONS. 


Electricity  as  applied  to  agriculture  or  "electro- 
culture"  is  gone  into  quite  thoroughly  by  E.  Guarini 
in  his  brochure  entitled  "L'Etat  actuel  de  I'Electro- 
culture,"  published  by  Ramlot  Bros,  Brussels,  Bel- 
gium. The  brochure  gives  the  descriptions  and 
results  of  many  tests  of  the  effect  of  the  electric 
current   on  the   germination    and   growth   of  plant.-;. 

Another  card  calendar  is  being  sent  out  this  year 

by  the  Bullock  Electric  Manufacturing  Company  of 
Cincinnati,  which  is  a  continuation  of  the  series  of 
1903.  The  calendar  is  made  up  of  12  cards  3V2  by 
six  inches,  of  handsome  design  and  coloring,  and 
each  bearing  on  the  front,  besides  the  calendar  of 
the  month,  a  picture  of  some  noted  scientist  or  engi- 
neer connected  with  electrical  work.  On  the  back 
of  each  card  is  a  short  biography  of  the  man.  These 
calendars  are  artistic  and  out  of  the  ordinary  and 
attract   attention. 


TELEGRAPH. 

General  Superintendent  E.  J.  Nally  of  the  Postal 
Telegraph  Company  has  created  three  new  districts 
in  the  Western  Division.  W.  I.  Capin,  superintend- 
ent of  the  fifth  division,  with  headquarters  at  Chi- 
cago, has  charge  of  all  the  lines  and  offices  west  of 
the  Missouri  River,  including  Kansas  City,  Omaha, 
St.   Joseph,  Leavenworth  and  Atchison. 


SPACE    TELEGRAPHY. 

It  is  reported  that  the  project  of  installing  a 
space-telegraph  service  between  Vashon  Island  and 
Port  Townsend,  Wash.,  has  been  abandoned  for  the 
present,  owing  to  electrical  disturbances  which,  it  is 
thought,  would  interfere  with  the  practical  working 
of  the  system. 

Rapid  work  in  the  sending  of  space-telegraph  mes- 
sages was  accomplished  between  Cambridge  and 
Lynn,  Mass.,  recently  by  the  use  of  Stone  apparatus 
with  a  new  type  of  receiving  coherer.  The  messages 
were  sent  and  received  by  two  expert  telegraphers 
at  the  rate  of  20  or  30  words  a  minute. 


MISCELLANEOUS. 

After  a  most  stormy  passage  the  White  Star 
steamship  Teutonic  arrived  in  port  in  the  middle 
of  the  month  of  December  and  reported  that  during 
the  voyage  the  foremast  was  struck  by  a  bolt  of 
lightning.  The  occurrence  of  lightning  at  that  time 
of  the  year  in  the  North  Atlantic  is  extremely  rare. 
Snow  was  falling  heavily  at  the  time,  which  makes 
the  incident  seem  doubly  queer. 

Street-railway  employes  of  Bloomington,  111.,  in- 
augurated the  new  year  with  a  strike,  which  ties  up 
the  transportation  lines  of  that  city  and  cuts  off 
traffic  connection  with  Normal,  111.,  three  miles  dis- 
tant. The  strike  was  ordered  upon  the  refusal  of 
the  company  to  grani  an  increase  of  one  and  two 
cents  an  hour,  respectively,  for  men  less  than  one 
year  and  those  over  one  year  in  service.  It  is  re- 
ported that  scenes  of  disorder  and  violence  unprece- 
dented in  Bloomington  marked  the  effort  of  the 
street-railway  company  to  move  its  cars  on  the  third 
day  of  the  strike. 

In  the  neighborhood  of  the  town  of  Tjilatjap,  on 
the  coast  of  the  Island  of  Java,  extensive  deposits  of 
magnetic-iron  sand  have  been  found.  The  deposits 
are  opposite  the  Island  of  Noesa  Kembangan  and 
extend  about  29  miles  to  the  east  along  the  coast  line. 
The  sand  lies  on  the  surface  and  is  said  to  contain 
in  some  places  as  much  as  80  per  cent  of  iron. 
Samples  taken  in  different  parts  give  a  very  good 
result  when  smelted.  Some  time  ago  an  English 
company,  with  a  Hollander  at  its  head,  acquired  the 
right  of  exploiting  these  deposits,  which  have  been 
known  since  1854. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


747.922.  Counting  and  Indicating  Machine.  Will- 
iam Ackerman,  New  York,  N.  Y.,  assignor  to 
the  United  States  Graphotype  Company,  New 
York,  N.  Y.     Application  filed  October  6,  1902. 

An    electromagnetic     arrangement     releases      the      arm, 

whicli  operates  a  dial  indicator. 

747,949.  Signaling  System.  William  H.  Dammond, 
Detroit,  Mich.,  assignor  of  one-fourth  to  Edward 
M.  Bryant,  Detroit,  Mioh.  Application  filed  No- 
vember 5,  1902. 

The  system  comprises  a  track  having  an  electrically 
continuous  rail  and  a  rail  insulated  into  sections  or 
blocks,  contacts  near  the  entrance  to  the  blocks,  contacts 
in  the  blocks,  a  tripping  post  for  each  contact,  and  a 
source  of  electricity  for  each  block  having  one  pole  con- 
nected to  the  continuous  rail  and  the  other  pole  con- 
nected to  the  section  of  the  insulated  track  and  to  con- 
tacts of  predetermined  sections.  Signals  carried  by  a 
locomotive  and  suitable  means  for  utilizing  the  current  of 
the  electricity  of  each  block  to  control  the  operation  of 
the  signals  of  the  locomotive   are   further  specified. 

747.967.  Train-controlling  and  Signaling  System. 
Fred  P.  Green,  East  Aurora,  N.  Y.,  assignor  of 
two-thirds  to  Shelly  S.  Aldrich  and  David  Un- 
derbill, Jr.,  East  Aurora,  N.  Y.  Application 
filed  February  11,  1903- 

A  line  wire,  a  series  of  yielding  contact  fingers,  each 
having  a  flexible  spiral  body  portion  and  an  exposed  con- 
tact plug,  a  branch  wire  connecting  the  Ime  wire  with 
the  contact  plug  and  inclosed  by  the  body  portion  of  the 
finger,  and  an  electrically  controlled  signal  mechanism 
having  a  contact  shoe  arranged  to  be  moved  into  contact 
with  the  plugs  of  the  fingers  are  the  salient  features. 
(See  cut.) 

747.968.  Electric  Meter.  Ludwig  Gutmann,  Peoria, 
111.,  assignor  to  the  Sangamo  Electric  Company, 
Springfield,  III.  Application  filed  January  6, 
1902. 

Combined  with  a  metallic  armature  in  contact  with 
mercury  is  a  field  magnet  and  a  transmission  gear  one 
element  of  which  is  secured  to  the  armature  and  the 
other  attached  to  a  non-magnetic  support  passing  through 
the   magnetic   circuit  of  the   field  magnet. 

748,053.  Bar  for  Collecting  Electricity  for  Sectional 
Circuits.  Henri  Dolter,  Paris,  France.  Applica- 
tion filed  February  19,  1902. 

Several  contact  parts  electrically  connected  together 
form  a  bar  or  brush,  the  parts  insulated  magnetically  from 
each  other.  Means  for  magnetizing  the  parts  with  op- 
posite polarities,  and  means  for  reversing  the  magnetiza- 
tion of  the  parts  when  the  movement  of  the  car  is  re- 
versed   are    further  provided. 

748,086.  Electric  Firing  Gear  for  Breech-loading 
Guns.     John   F.    Meigs,   Sigard   A.    S.   Hammar 


Issued  (United  States  Patent  O'ffice)    December  ag,  igo^. 

and  Leighton  N.  D.  Mixsell,  Bethlehem,  Pa.,  as- 
signors to  the  Bethlehem  Steel  Company,  South 
Bethlehem,  Pa.  Application  filed  August  27, 
1902. 

In  a  breech  mechanism  are  combined  an  operating 
lever  carrying  a  contact,  and  a  movable  terminal  adapted 
to    engage    the   lever   and  lock    the    same    and  engage    the 

contact  thereof  to    complete    the   circuit. 

748,098.  System  for  Controlling  Fluid  Pressure. 
Ed^vard  D.  Priest.  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  May  21,  1903. 

The  main  parts  are  a  motor,  a  controlling  switch  for 
the  motor,  a  fluid  compressor,  means  independent  of  the 
motor  for  drivir;g  the  fluid  compressor,  and  means  for 
rendering  the  compressor  driving  means  inoperative  when 
the    circuit  of  the   motor    is  opened. 


NO.      747,967- — TRAIN-CONTROLLING     AND     SIGNALING 
SYSTEM. 

748,107.  Apparatus  for  Detecting  the  Temperature 
of  Metals.  Albert  Sauveur,  Cambridge,  and  Jas- 
per Whiting,  Lexington,  Mass.  Application  filed 
June  10,  1903. 

Magnets,  past  which  heated  articles  are  conveyed,  are 
adapted  to  be  connected  by  the  articles.  An  armature  is 
operated  by  the  magnets  and  means  opposed  to  the  mag- 
nets hold  the  armature  in  normal  position.  A  marker 
operates  on  the  articles,  a  motor  operates  the 
marker,  and  means  operated  by  the  armature  control  the 
action  of  the  motor. 

748,121.  Electric  Arc  Lamp.  Knut  Tornberg,  Med- 
ford,  Mass.     Application  filed  November  i,  1902. 

The  carbon  supporting  and  feeding  mechanism  com- 
prises two  successively  arranged  freely  rotatable  guiding 
roils  situated  on  the  same  side  of  the  carbon,  and  each 
having  a  V-shaped  peripheral  carbon-receiving  groove. 
A  non-grooved,  straight-faced  feeding  roll  is  situated  on 
the  opposite  side  of  the  carbon,  between  the  two  guiding 
rolls,  which  are  rotated  positively,  and  thus  feed  the 
carbons. 

748,123.  Electric  Switch.  Isaac  G.  Waterman,  Santa 
Barbara,  Cal.     Original  application  filed  February 


27,  1902.     Divided  and  this  application  filed  July 
I,  1902. 

A  switch  blade  is  secured  to  an  axle  which  in  turn 
is  rotated  by  a  crank,  the  blade  making  contact  with 
different    contact    points. 

748.143.  Wireless  Telegraphy  and  Transmission  of 
Power.  James  T.  Armstrong  and  Axel  Orling, 
London,  England.  Application  filed  March  11, 
1901. 

For  the  transmission  of  power  there  is  combined  with 
a  receiving  apparatus  having  a  shaft  adapted  to  be 
rotated  step  by  step  on  the  arrival  of  signals,  a  suit- 
able crank  rotated  by  the  shaft  and  a  connecting  rod 
to  transmit  motion  from  the  crank  to  the  steering  gear 
of  torpedoes  or  to  other   mechanism, 

748.144.  Regulating  Device  for  Electric  Circuits. 
Malcolm  H.  Baker,  East  Liberty,  Pa,  assignor 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  June 
26,   1902. 

A  regulating  reactance  is  made  to  pull  against  the 
force  of  a  balancing  weight,  which  regulates  the  dis- 
tance which  the  core  moves  in  the  coil  of  the    regulator. 

748.145.  Method  of  Regulating  Electric  Circuits. 
Malcolm  H.  Baker.  East  Liberty,  Pa.,  assigiior 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  June 
26,  1902. 

A  weight  on  the  end  of  an  arm  moves  a  plunger  up  in 
a  solenoid  connected  in  another  solenoid,  which  regulates 
the  reactance  in  the  circuit. 

748.146.  Constant  Power-factor  Regulator  for  Elec- 
tric Circuits.  Malcolm  H.  Baker,  East  Liberty, 
Pa.,  assignor  to  the  Westinghouse  Electric  and 
Manufactuing  Company,  Pittsburg,  Pa  Applica- 
tion filed  June  28,   1902. 

In  a  system  of  electrical  distributidn,  a  constant 
power-factor  regulator  for  electric  circuits,  comprises 
relatively  movable  primary  and  secondary  coils,  a  core 
having  a  fixed  relation  to  one  of  the  coils,  the  other  coil 
having  a  variable  inductive  relation  to  the  core,  and  a 
weight  controlling  tlie  movement  of  the  )novable  coil,  the 
relations  being  such  that  the  weight  brings  the  movable 
coil  to  equilibrium  at  a  point  of  proper  regulation  in  the 
circuit. 

748.147.  Method  of  Regulating  Electric  Circuits. 
Malcolm  H.  Baker,  East  Liberty,  Pa.,  assignor 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  June 
28,  1902. 

The  method  of  maintaining  a  practically  constant  pov/er 
factor  in  a  system  in  which  a  transformer  is  employed 
to  operate  translating  devices  in  series  in  its  secondary 
circuit  consists  in  automatically  and  simultaneously _var>'- 
ing  the  secondary  voltage  and  the  primary  current  in  the 
same  sense  or  direction  and  in  approximately  the  same 
proportion. 


Western   electrician 
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74S.14S.  Cut-out  tor  Arc  Lamps.  Malcolm  H.  Baker. 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application  filed  October  30,  1902. 

Circuit  terminals  arc  moved  one  with  respect  to  the 
other,  a  restraining  device  for  the  operating  means  being 
seated  in  one  of  the  lamp  electrodes  and  adapted  to  be 
released  by  the  action  of  the  operating  means  when  the 
electrodes    iiave    burned  away    to    a    predetermined    point. 

748.149.  Regulating  Device  for  Electric  Circuits. 
Malcolm  H.  Baker,  New  York.  N.  Y..  assignor 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg.  Pa.  Application  filed  De- 
cember S,  1902. 

Two  relatively  movable  coils  are  arranged  conccii- 
tricaliy  on  a  shaft  and  one  is  moved  in  relation  to  the 
oiher  by  the  shaft,  thus  regulating  the  inductance  in  the 
circuit.'  A  dash  pot  and  counterweight  are  provided  for 
the  shaft. 


NO.    74S.354- 


-AUTOMATIC    CONTROLLER    FOR    ELECTRIC 
PUMPS. 


74S.182.  Magnetic  Power  ^^cchanism.  Frederick 
Haclimann,  St.  Paul,  Minn,,  assignor  of  thrcc- 
fourlhs  to  E.  R.  Wi.swcll  and  Benjamin  F.  Si- 
mon. St.  Paul,  Minn.,  and  Luther  H.  Stiles.  Red- 
wing, Minn.     Application  filed  ^^ay  S,  1903. 

A  rotary  eccentric  carrier  liavinc  peripherally  disiMjscd 
magnets  is  contbiticd  with  an  armature  subject  to  the 
macncts  and  havinp  connections  lor  transmitting  motion, 
A  drum  moves  tlie  magnets  transversely  out  of  action  on 
the  armature. 

748,215.  Turbine  Electric  Generator.  Edwin  II. 
Porter  and  Burlcigli  Currier.  Philadelphia.  Pa. 
Application  filed  September  14.  1903. 

The  inductor  clement  of  tiic  generator  is  motintc<i  on 
the  turbine  blades  and  moves  with  them,  the  whole  being 
inclosed  in  a  !ilcam-light  casing. 

74S.268.  Magnetic  Contact  Box  for  Electric  Tram- 
ways. Alfredo  Diatto.  Turin.  Italy.  Applica- 
tion iiled  April  8,  1902. 

Combined  with  a  mercury  cnp  is  a  movable  contact 
ilicrcin.  with  means  for  creating  a  magnetic  field  when 
tile  cont.ict  is  moved  an<l  means  for  creating  FoucaiiU 
currents  opposing  the  movement  of  the  field  and  the  ele- 
vation   of   the    movable   contact. 

748.306.  Receiver.  Frank  E.  Peters.  Fort  Washing- 
ton.  Md.     Application  filed  May  2,  [903. 

JCIectromaRnet  terminals  in  a  tube  have  a  gap  between 
the  ends.  Means  actnaled  by  the  oscillaUons  (>ro<Iuccd 
by   the  space  impulses  energise   the  magnets. 

745.322.  Trolley  Device.  Ralph  P.  Tisch  and  Robert 
Kissinger.  Hebron.  Oliio:  said  Kissinger  assignor 
to  said  Tisch  and  Cliarles  A.  Pence.  Hebron. 
Ohio.     Application  filed   ^[ay  23.   1903. 

A  harp  formed  in  op-iosite  longitudinal  sections  lias 
tapered  semituliular  shank  portions  which  are  cxternallv 
screw  threaded.  The  interior  of  the  combined  shank 
sections  forms  a  socket  for  the  reception  of  a  trolley 
pole,  and  an  internally  screw-threaded  tapered  clampint; 
sleeve  fits  to  the  screw-ihrea<led  portions  of  the  shank 
niemlxrrs. 

748.323.  Thermostat.  George  A.  Wall.  Providence. 
R.  I.     Application  filed  Oclol>er  28.  1902. 

The  imjirovcd  thermostat  comprises  a  holder  of  electric 
insulating  materia!  and  electrodes,  which  are  brought  into 
electric  contact  by  the  motion  of  an  abutting  member 
to  close  tlic  circuit. 

"48,337.  Socket  for  Incandescent  Electric  Lamps. 
Cliaries  Bakcley.  Covington.  Ky.,  assignor  of 
one-half  to  Qiarles  Akcrs,  Covington.  Ky.  Ap- 
plication filed  Jnne   iS,  1903. 

Kleetrical  contact  is  made  within  the  nictal  casing  oi 
the  socket  by  a  shaft  passing  in  at  the  side  and  carrying 
a  contactor. 

748,338.  Socket  for  Incandescent  Electric  Lamps. 
Cliarles  Bakeley.  Covington.  Ky..  assignor  of 
one-half  to  Oiarlcs  Akers.  Covington.  Ky.  Ap- 
plication filed  Jtmc   iS,   1903. 

An  incandescent  clcctric-lami)  socket  has  a  non-conduct- 
ing base  piece,  conducting  sleeves  extending  longitudi- 
nally, and  torming  means  for  the  reception  and  attachment 
cf  the  ends  of  the  line  wires,  conducting  bolts  secured 
in  llx  sleeves  and  proiecting  from  the  base  section.  an<l 
a  detachable  non-conuuciing  section,  spaced  from  the 
base  seeliori  and  secured  on  tiie  conducting  volts. 

748.354.  Automatic  Controller  for  Electric  Pumps 
or  i':\Q  Like.  Charles  H.  Dtirning.  Swissvalc, 
Pa.     Applicatioi:  filed  Januarj-  26,  1903. 

A:-,  clcciroir.agne:  liaving  two  series  of  windings  oji- 
T'.i^ite  :o  each  other,  is  supplied  with  means  for  estab- 
libhir.^  and  breaking  circuits.  A  switcharm  controlled  by 
:hc  po^es  of  th-^  magnet,  and  a  motor  in  circuit  with  the 
sv.-i'.cii  having  its  curren:  controlled  by  the  sv;:tch,  are 
ilic  other  features.     (Sec  cut.) 

74S.360.  Igniting  Device.  AVilliam  Gardner,  Brook- 
lyn, N.  Y.    Application  filed  September  27,  1902. 

A:i  electrode  is  arranged  within  a  casing  and  placed  so 
•.;:at  sparks  passing  from  it  to  a  second  electrode  will 
ignite  a  torch.  . 

"48,307.  Circuit-changing  Apparatus.  William  Meyer. 
Chicago,  111.,  assignor  to  the  Stromberg-Carlson 


Telephone   Manufacturing   Company,   Rochester, 
X.  Y.     Application  filed  October  10,  1901. 

Details   are    described. 

745.408.  Elevator  Signaling  Apparatus.  John  ilc- 
Lean,  Xew  York,  X.  Y.  Application  filed  No- 
vember 16.   1901. 

An  elevator  signaling  apparatus  comprises  a  number  of 
indicators  carried  by  an  elevator  car  and  corresponding 
to  floors  of  the  building,  directional  signaling  devices 
located  at  floors  of  the  building  and  continuous  conductors 
between  the  signaling  devices  and  corresponding  indi- 
cators. A  switcn  controlled  by  the  movement  of  the  car 
limits  the  signal  indications  to  those  corresponding  to  the 
direction  of  movement  of  the  car. 

745.409.  Elevator  Signaling  Apparatus.  John  Mc- 
Lean, Xew  York.  X.  Y.  Application  filed  De- 
cember S,  1902. 

Contacts  located  at  each  floor  of  the  building  engage 
tile  circuit  terminals  carried  by  the  car  and  light  signals 
on    the  various  landings. 

748,422.  Trolley.  Walter  J.  Rowley,  Allegheny,  Pa. 
Application  filed  May  7,  1903. 

Each  prong  of  a  harp  carries  a  vertically-disposed  a^ui 
provided  near  its  upper  end  with  a  transverse  slot. 
Guards  pivoted  in  the  slots,  springs  connected  to  the 
vertical  arms  and  engaging  the  guards,  and  cords  con- 
nected to  the  guards  for  actuatingtlie  same  comprise  the 
invention. 

745.441.  Trolley.  Thotnas  F.  \*arley.  Lowelhillc. 
Ohio.     Application  filed  August  14,  1903. 

A  retainer  for  the  trolley  slides  along  on  top  ol  thv 
wire,  hut  is  pushed  aside  by  tlie  trolley  hangers. 

745.442.  Vibrator  for  Induction  Coils.  Richard  Var- 
ley.  Providence.  R.  1..  assignor  to  the  Varley 
Ouple.x  Magnet  Compatiy,  Providence.  R.  I. 
Application  filed  Xovembe^-  6.  1903. 

In  a  vibratile  circuit  controller  for  induction  coils  is 
a  circuit-controlling  plate,  an  armature  lever  and  two 
s;irings,  one  acting  upon  _  the  plate  and  the  other  upon 
the  arnjature  lever,  the  former  t>ctng  stronger  than  the 
latter. 

74S.445.  Incande:scent-lanip  Socket.  Charles  Wagner. 
Brooklyn.  X.  Y.     Application  filed  May  2.  1902. 

.•\  body  jiortion  of  insulating  material  has  a  longitudinal 
bore.  I>:vices  are  arranged  in  axial  alinement  in  the 
bore,  and  insulated  one  from  the  other,  and  conductors 
arc  placed  between  the  coni.aets  and  lamppotes,  one  of 
the  conductors  operating  to  simultaneously  manipulate  the 
contacts. 

74^450.  Block-sigual  Sy.'^lem.  Elmer  E.  Wolf  and 
James  B.  Williams.  Springfield.  Ohio,  assignors 
to  James  B.  Williams.  Springfield.  Ohio.  .Ap- 
plication  filed  June   20.    1902. 

The  system  contains  a  Itchting  circuit  to  which  may 
\>c  connected  the  signal  circuit,  track  devices  at  eacli 
station  serving  as  closing  device-. 


NO.  74S.534- 


-ELECTRIC    GENERATOR  FOR 
CURRENTS. 


INTERMITTENT 


748.451.  Kailwa.y-crossing  Signal.  Elmer  E.  Wolf 
and  James  B.  Williams,  Springfield.  Ohio,  as- 
signors to  said  Williams.  George  H.  Kyle.  Car- 
thage, Oliio,  and  James  B.  von  Schriltz.  Spring- 
field. Ohio.     Application  filed  June  20.  1902. 

The  essential  features  arc  a  signal  and  signal  circuit, 
the  circuit  comprising  a  fi.red  cont.act  projection  and  a 
vibrating  contact  arm,  an  actuating  arm  or  projection 
connecie<l  with  the  contact  arm  to  move  the  same,  electro- 
magnets located  on  opposite  sides  of  the  lastmentioncd 
arm,  and  a  lever  eo-opcrating  with  each  magnet  and  hav- 
ing one  arm  provided  with  an  armature  and  another  arm 
adapted  to  engage   the    actuating  arm. 

748.4SS.  Controlling  System  for  Conveyors.  Arthur 
C.  Eastwwd.  Cleveland.  Ohio.  Application  filed 
October  16,  1903. 

A  current  gcner.ilor  and  means  for  causing  the  gen- 
erator to  retard  llic  motion  of  the  driven  member  only 
when  the  driving  means  is  out  of  action  are  embodied  in 
the  invcntor'.s  itfea. 

748,502.  Electric  Signaling  Apparatus.  Felix  B. 
Hcrzog  and  Schuyler  S.  Wheeler,  New  York. 
X.  Y. ;  said  Wheeler  assignor  to  said  Herzog. 
Application   filed   January  25,    1886. 

A  circuit-controlling  device  comprises  an  operative  mcm- 
Iier,  manually  movable  in  two  intersecting  directions  in 
one  i>lanc  and  manually  movable  also  in  a  reciprocal 
direction    away    from   and    toward    that    plane. 


74S.50S.  Switch-operating  Apparatus  for  Tramway 
or  Other  Cars.  Albert  King,  Nottingham,  Eng- 
land.    Application   filed  June   10,   1903. 

An  upright  support  has  a  projecting  arm,  a  shaft  sup- 
ported bv  tiie  arm,  a  lever  connected  with  the  shaft,  and 
tlevices  connected  with  a  car  and  adapted  to  operate  with 
the  lever,  the  sfiait  being  in  operative  connection  with 
the    switch   tongue  or  point. 

74S.52J.     Telephone  Support.     Charles  H.  Pelton  and 
William  Ramsey,  Springfield,  Ohio.     Application 
filed  ilay  29,   1902 
Mechanical    features   are    described. 


Railway      Switch. 
Colo.     Applicalion 


NO.      7.18,557. — KLECTRIC.ILLV     CONTROLLED     RAIL  WAV 
SWITCH. 

74^.534.  Electric  Generator  for  Intermittent  Cur- 
rents. Malcolm  P.  Ryder,  Wltiteplains.  X.  Y. 
Application  filed   March   11,   1903. 

An  electric  generator  for  intermittent  currents,  com- 
prises a  magnetic  member  provided  with  a  winding,  an 
armature  slidably  mounted  adjacent  to  the  magnetic  mem- 
ber and  free  to  reciprocate  directly  toward  and  from  the 
same  in  a  straiglit  path,  antl  automatic  mechanisni  for 
actuating  the  armature  relatively  to  the  magnetic  member. 
t.See  cut.) 

74^-557-  Electrically  Controlled 
Frederick  T.  Kitt,  Denver, 
filed  March  4.   1903. 

Two  branch  traces  turning  in  o; 
the  main  line  are  provide<l  eaeli  with  a  switeli  tongue.  A 
pair  of  solenoids  is  connected  with  eacli  tongue  to  move 
It  in  opposite  directions  when  the  solenoids  are  separatelv 
euert;i/e(l.  Circuits  in  which  two  wtlenoids,  one  of  eacli 
pair,  are  located,  another  circuit  in  which  one  solenoid 
IS  located,  and  means  fi>r  successively  closing  the  several 
circuits  whereby  the  two  switch  timj;ues  may  be  simul- 
laiieinisly  actuated  are    the   most    iniportant    features.      I  See 


EXPIRING  PATENTS. 

Following  is  a  li.st  of  electrical  patents  (issued  by 
the  United  States  Patenl  Ofiice)  that  expired  on 
January  4,  1904: 

Wires.       tlecirge 


osile    dir 


frt. 


II.     ('hajiman 
Cliinnock,    llrook- 

:hinnock-.     IJronklyn. 
Thaddcus 

Polin 


and 


i:. 


.135.J-^*>-     Coupling    for    ICIectric    CoiuUictiii 
A.    Car|>enter.    Providence,    K.    I. 

35S..'.Sij.     Electrical    Indicator.       Williai; 
Itcrnard   C.   Donahue.    Portland.    Ml 

3^5>^^^■     'l"eIeplionc    Signal.       Charles 
lyn,   N.  V. 

.;5i;.J^.t-     Kleetric    Alarm.       Charles    IC.     Chii 
.\.   V. 

355, .lot.      ,\[ast     Arm     for     l*^lectrlc     I-'imps. 
Ke<'ler,  iJanbury,   Conn. 

355i4-o-     Prevention  of  Induction  in   ICIectric  Circuits. 
O.    Stock  well,    liurlington,    Kan. 

355. -I~3-  Terminal  for  Electric  Conductors.  Frank  C.  Wat- 
khis,  Phila<lelphia,  Pa.,  assignor  to  the  United  States 
Krotoplione    Company.    New    S'ork,    X.    Y. 

35?--l-'-l-  Telephone  Receiver.  I'Vank  C.  W'atkins,  Phila- 
delphia. I'a.j  assignor  to  the  Cniled  Stales  Krotophonc 
Company,    Aew    York,    X.    Y. 

355'4-'5-  Central  Office  Telephone  .Switchboard.  Frank  C. 
Watkins,  Philadelphia.  Pa.,  assi;:nor  to  the  United  States 
Krotophonc  Company,  Xew   York.   N.  Y. 

.155.-J-6.  Telephone  Transmitter.  I-'rank  C.  Watkins,  Phila- 
delphia, Pa.j  a.ssignor  to  the  Untied  States  Kroto|)hone 
Company,    Xew    York,    X.    Y. 

355. -J.l'-  Telegrarjh  Receiving  Instrument.  William  Arthur, 
Cainesville.    I"la. 

.o5.-;-J3.  Metiiod  of  Suspending  Electric  Lights.  Henry  I-'. 
I'chvards.  Providence.  K.  I,,  assi^nur  of  one-half  to  the 
American   Electrical    Works,    Providence.   R.   I. 

3SS-i-i<*-  S.-fety  Circuits  for  Electric  I-ights.  Edwin  T. 
Greenfield,  Xew  York.  X.  Y..  a.ssignof  to  himself,  aii<l 
Sigmutid    J'crgmnnn,    Xew  York.    X.    V. 

5i^>A<'>^-  .  Railway  Telegraphy.  Lucius  J.  Phelps,  Xew  York. 
X.   v..  assignor  to  the  Railway  Telegraph  Company. 

oS.w-!<!!>-  _^  Railway  Telegraphy.  Lucius  J.  i'helns.  New  York, 
.v.   Y.,  as-signor  to  the  Railway  Telegraph  Company. 

.?55.-l7o.  Railway  Tclcgrapliy.  Lucius  /.  Phelps,  X'cw  York, 
X.   Y..  .assignor  to   the   Railway  Telegr.iph   Company. 

355.191.  Cable  Hanger.  George  L.  Wiley,  Brooklyn. 
X.  Y..  assignor  to  the  Standard  Underground  Cable 
Company,   Pittsburg,   Pa. 

35;. -lo::.  Cable  Hanger.  George  L.  Wiley,  Brooklyn, 
N.  \'..  assignor  to  the  Standard  Underground  Cible 
Company.   Pittsburg,  Pa. 

.^55.-l*)3-  Cable  Hanger.  George  L.  Wiley.  Brooklyn. 
X.  Y.,  assignor  to  the  Standard  Underground  Cable 
Company,    PilLsburg,   Pa. 

355.5.18.  Signal  Box.  August  Meyer.  Baltimore.  Md.,  as- 
signor   to  J.    Frank    Mirrison.    Baltimore.    Md. 

353.<5ii-  Coupling  for  Electric  Wires.  Henry  Howson. 
Piiiladclphia,   Pa. 

355.f'62.  Printing  Tclegr-aphs.  Daniel  E.  Pike,  New  York, 
X.  Y..  assignor  of  one-half  to  Ralph  W.  Pope,  Eliza- 
beth,   N.    T.  K  *-  . 
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Automatic  Telephone  Service  in  Grand 
Rapids,  Mich. 

On  Saturday,  January  glh,  at  12 130  p.  m..  the 
Citizens'  Teleplione  Company  of  Grand  Rapids, 
Mich.,  one  of  the  largest  and  oldest  Independent 
telephone  companies  in  the  United  States  and  one 
wliich  throughout  its  entire  career  has  beeit  suc- 
cessful, both  in  local  and  long-distance  business, 
changed  the  character  of  the  service  given  its  local 
subscribers  from  manual  to  automatic  operation. 
For  more  than  a  year  this  company  has  been  busy 
in  building  a  new  home  for  its  exchange,  improving 
the  character  of  its  outside  construction  and  getting 
everything  in  readiness  for  the  installation  of  an 
automatic  system.  This  work  was  finished  during 
the  first  week  in  January,  and  it  was  decided  to 
make  the  change  on  Saturday  at  noon.  At  12 130 
the    girls    operating    the    manual    switchboard,    two 


the  rear  of  the  distributing  board  leading  to  the 
subscribers'  instruments.  Toothpicks  had  been  in- 
serted between  the  heat  coil  and  the  line  terminal 
springs  on  both  sides  of  each  subscriber's  line.  As 
fast  as  one  force  of  men  cut  the  old  cables  on  the 
rear  of  the  board  another  force  withdrew  the  tooth- 
picks from  the  heat  coils  on  the  front,  and  connec- 
tions were  instantaneously  made  between  the  switches 
and  the  lines  of  the  subscribers.  Mr.  Tarte,  the 
general  manager,  estimates  that  the  largest  number 
of  calls  passing  through  his  exchange  at  one  time 
prior  to  this  occasion  was  .|G0.  More  than  four 
times  that  number  passed  through  the  automatic 
exchange  at  one  time,  and,  apparently,  without  any 
inconvenience  to   the  apparatus   whatever. 

At  the  close  of  the  day's  work  the  subscribers, 
the  exchange  management  and  the  representatives 
of  the  Automatic  Electric  Company,  which  furnished 


ing  the  trunk  line  leading  into  the  second-hundreds' 
group  of  the  thousands  group  already  selected.  The 
two  last  movements  of  the  dial  operate  the  con- 
nector switch  which  gives  the  units  and  tens  of  the 
call,  and  completes  the  connection  with  the  lines 
of  the  subscriber  desired.  The  hanging  up  of  the 
receiver  instantaneously  restores  the  three  switches 
to  their  normal  position.  A  special  dial  has  been 
made  for  the  telephones  in  use  by  the  Citizens' 
Telephone  Company,  which  has  an  extra  hole  above 
t)ie  0  which  is  marked  "Long  Distance."  The  rev- 
olution of  the  dial  one  time  with  the  finger  in  the 
"long-distance"  hole  immediately  gives  the  sub- 
scribers the  ear  of  the  long-distance  operator,  who 
then  makes  long-distance  connection  In  the  iame 
way  as  though  she  were  connected  with  a  manual 
switchboard. 

The  Citizens'  Telephone  Company  of  Grand  Rapids 
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blocks  away  from  the  new  exchange,  left  their  posi- 
tions, and  in  seven  minutes  connections  leading 
through  the  distributing  board  to  the  automatic 
exchange  had  been  made  and  the  automatic  service 
in  Grand  Rapids  had  been  established. 

The  company  had  for  some  time  been  Instructing 
its  patrons  in  the  use  of  the  automatic  telephone 
and  notice  had  been  given  each  of  the  5.000  subscrib- 
ers that  the  change  of  service  would  be  made  at 
the  hour  above  mentioned.  Naturally,  there  was 
much  curiosity  on  the  part  of  the  public  to  test  the 
new  service,  and  the  result  was  that  a  perfect 
avalanche  of  calls  began  pouring  into  the  automatic 
switchboard  as  soon  as  the  connections  were  made. 
At  one  time  during  the  afternoon  a  careful  inspec- 
tion of  the  second-selector  switches  in  each  one- 
hundred  group  on  the  switchboard  showed  that  1,500 
telephones,  out  of  a  total  of  5,000,  were  in  use.  This 
remarkable  load  was  carried  by  the  switches  for 
several  hours  after  the  conversion  was  made,  and, 
in  fact,  an  extraordinary  volume  of  business  con- 
tinued to  flow  into  the  exchange  until  10  or  11 
o'clock  at  night. 

Prior  to  making  the  change  the  cables  to  the  old 
exchange  had  been  tapped  on  to  the  new  cables  In 
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the  automatic  apparatus,  expressed  themselves  as 
entirely  satisfied  with  the  results.  It  Is  said  that 
the  change  from  one  switchboard  to  another  of 
such  a  capacity  In  so  short  a  time  was  never  at- 
tempted before.  In  10  minutes  after  the  order  to 
cut  in  had  been  given  the  Citizens'  Telephone  Com- 
pany was  operating  more  automatic  telephones  than 
any  other  company  in  the  world. 

The  method  of  making  a  call  through  the  auto- 
matic exchange  has  been  described  at  length  in 
several  Issues  of  the  Western  Electrician.  Briefly 
stated,  it  is  as  follows :  The  subscriber  removes  the 
receiver  from  the  hook  and  successively  turns  the 
dial  with  the  finger  In  the  hole  representing  each 
figure  composing,  the  number  of  the  subscriber 
desired.  He  then  presses  the  button  just  below  the 
dial,  which  rings  the  subscriber's  bell,  unless  the 
desired  line  Is  busy,  in  which  event  a  busy  signal 
is  heard  in  the  receiver.  Suppose  No.  2,222  is  called. 
The  first  movement  of  the  dial  with  the  finger  in 
No.  2  hole  sends  two  Impulses  over  the  line  to  the 
first  selector  switch,  which  selects  a  trunk  line  lead- 
ing into  the  second  group  of  thousands.  The  sec- 
ond movement  again  sends  two  impulses  over  the 
line  which  operates  the  second  selector  switch,  giv- 


OF    1,000    SWITCHES    EACH). 

was  organized  September  13,  1895,  with  a  capital 
stock  of  $100,000.  Service  was  first  given  on  July 
I,  1S96,  with  S32  telephones  in  service.  The  growth 
of  the  Grand  Rapids  exchange  since  tlien  has  been 
as  follows:  January  i,  1897,  1,776  telephones;  1898, 
2,100:  iSgg,  2,525:  1900,  3,119;  looi,  3,435:  1902, 
3,794;  1903,  4,927;  January  i,  1904,  5,132  telephones. 

Outside  of  Grand  Rapids  the  gro\vth  of  the  com- 
pany has  been  quite  as  rapid  as  It  has  been  in  the 
city.  A  great  many  exchanges  have  been  built ; 
others  have  been  purchased,  and  the  necessary  toll 
lines  to  connect  the  different  parts  of  the  system 
together  have  been  constructed.  The  largest  ex- 
changes, outside  of  Grand  Rapids,  are  at  Lansing, 
with  1,784  telephones,  and  Traverse  City,  Mich., 
with  1,116  telephones,  and  there  are  many  others 
with  from  200  to  600  telephones,  making  the  total 
of  10,358  telephones  outside  of  the  Grand  Rapids 
exchange.  The  company  now  ow-ns  and  is  operating 
2,200  miles  of  metallic  toll-line  circuits.  The  ma- 
jority of  these  lines  are  built  of  copper  wire,  and 
nothing  but  copper  has  been  used  In  the  construc- 
tion of  toll  lines  for  the  last  two  years. 

In  addition,  the  company  is  closely  allied  with 
the  Citizens'  Telephone  Company  of  Muskegon,  hav- 
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ing  considerable  stock  in  that  company,  and  being 
represented  on  its  board  of  directors.  The  Calhoun 
County  Telephone  Company  of  Battle  Creek  is  man- 
aged and  operated  by  the  Citizens'  Telephone  Com- 
pany of  Grand  Rapids,  and  the  Jackson  Citizens' 
Company,  which  owns  one  of  the  most  modern  In- 
dependent exchanges  in  the  state,  is  closely  allied 
with  the  Grand  Rapids  Citizens'  Company,  the  sec- 
retary, general  manager  and  some  of  the  directors 
of  both   companies  being  identical. 

The    company   is    now    capitalized    for    $2,000,000, 
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and  $r,4co,oco  has  been  paid  in.  The  company  has 
paid  eight  per  cent,  dividends  yearly  since  its  first 
organization,  and  its  twenty-sixth  two  per  cent, 
quarterly  dividend  will  be  paid  on  January  20,  1904. 
The  officers  of  the  company  are  ai  follows :  Di- 
rectors— 'Charles  F.  Rood,  president;  Edward  Fitz- 
Gerald,  vice-president ;  E.  B.  Fisher,  secretary ; 
William  J.  Stuart,  treasurer  :  Philip  Graham,  R.  D. 
Graham,  C.  E.  Perkins,  L.  J.  Rindge.  E.  G.  Stud- 
ley,  J.  B.  Ware  and  Gains  W.  Perkins.  Active 
management — E.  B.  Fisher,  secretary ;  C.  E.  Tartc. 
general  manager ;  Albert  Stacey,  superintendent  of 
construction :  Edmund  Land,  -superintendent  of 
equipment. 

The  old  switchboard,  which  was  of  the  magneto 
transfer  type,  has  been  filled  up  for  some  time,  and 
in  the  spring  of  1902  the  company  bought  a  site  for 
a  new  building  between  Louis  and  Campau  Streets, 
on  the  east  bank  of  the  Grand  River.  After  due 
consideration  a  contract  was  placed  with  the  Auto- 
matic   Electric    Company   of    Chicago    in    December, 

1902,  for  5,000  switches  and  telephones  complete. 
Tlie  work  of  re -wiring  the  old  plant  and  getting 
ready  for  the  "cut-over"  has  been  in  charge  of  Gen- 
eral Manager  Tarte,  assisted  by  Messrs.  Land  and 
Stacey. 

It  was  found  necessary  to  re-wire  every  sub- 
scriber's station,  change  the  circuits  and  re-wire  all 
of  the  branch-exchange  switchboards,  install  a  great 
amount  more  of  underground  and  aerial  cable,  do 
away  with  the  knob  installations  in  the  city,  and,  in 
fact,  do  considerable  more  work  than  would  have 
been  necessary  to  install  a  new  exchange,  and  yet 
do  it  without  interfering  in  any  way  with  the  old 
service.     The    work,    which    was    started    in    March, 

1903,  is  now  complete. 

The  new  building,  yy  by  143  feet  in  ground  dimen- 
sions, is  built  of  red  brick,  and  consists  of  two 
stories  and  a  lofty  basement,  which  is  almost  en- 
tirely above  ground.  It  was  completed  in  the  early 
part  of  December,  1903.  Tlie  basement  contains  a 
furnace,  coal  rooms,  etc.,  and  the  main  part  of  it 
is  used  as  supply  department.  A  driveway  runs 
under  the  entire  west  side  of  the  building,  so  that 
teams  delivering  freight  can  come  in  from  one  street, 
drive  to  the  proper  door  in  the  supply  department 
to  deliver  the  freight,  and  then  drive  out  the  other 
street. 

Of  the  first  floor,  the  front  half  is  entirely  devoted 
to  office  purposes.  Entering  the  building  at  the 
main  entrance  the  lobby,  or  public  waiting  room,  is 
reached.  The  sides  of  this  room  are  finished  in 
marble    45    inches    ihigh,    with    tile    floor    to    match. 


Directly  in  front  is  the  general  office,  45  by  38 
feet,  used  by  the  auditor  and  his  numerous  clerks. 
To  the  right  are  the  offices  of  the  secretary  and 
general  manager.  On  the  left,  extending  down  a 
corridor  on  the  east  side  of  the  building,  are  the 
offices  of  the  superintendent  of  construction,  local 
manager,  superintendent  of  equipment,  etc.  All 
these  offices  are  handsomely  finished  in  dark  oak. 
The  ceilings  are  all  steel,  not  only  in  these  offices, 
but  in  every  part  of  the  building. 

Back  of  the  offices,  the  first  floor  is  used  for 
shop  purposes.  This  shop  room  is  a  fine  one,  64 
by  75  feet,  well  lighted,  well  ventilated,  and,  in 
fact,  is  as  fine  a  room  for  shop  purposes  as  there 
is  in  the  city  of  Grand  Rapids.  This  company  does 
all  of  its  own  repair  work,  makes  its  own  cable 
boxes,  etc.,  and  is  well  equipped,  as  it  necessarily 
should  be,  to  take  care  of  the  work  made  necessary 
by   its    numerous    exchanges. 

On  the  second  floor  is  found  all  of  the  apparatus 
in  connection  with  the  automatic  exchange,  such  as 
distributing  frame,  storage-battery  plant,  power  ap- 
paratus, "telltale"  board,  air  compressor,  and  auto- 
matic switches.  In  addition  to  this,  the  trouble  de- 
partment, toll  room,  locker  room  for  trouble  men 
and  toll  operators,  reception  or  rest  room  for  toll 
operators,  dining  room,  kitchen,  etc.,  are  also  lo- 
cated on  the  second  floor. 

All  cables  entering  the  building  are  brought  in 
through  a  tunnel  210  feet  long.  This  tunnel  is  built 
of  concrete  and  is  six  feet  six  inches  high  and 
three  feet  10  inches  wide.  It  extends  from  the  new 
building  up  Louis  Street  to  a  manhole  at  the  corner 


i.ooo-sections  installed,  as  is  shown  in  the  picture 
on  page  47,  and  the  main  switch  room  has  a  capacity 
of  eight  sections. 

Directly  in  front  of  the  middle  i.ooo-section  is 
found  the  "telltale"'  board.  (See  picture  on  this 
page.)  In  case  a  heat  coil  blows  on  any  of  the 
switches,  a  lamp  is  immediately  lighted  on  the  tell- 
tale board  and  a  magneto  bell  starts  to  ring,  thereby 
calhng  the  attention  of  the  switchboard  man  to  the 
fact  that  something  is  wrong.  There  is  one  lamp 
for  each  group  of  100  first  selectors,  and  the  at- 
tendant knows  at  once  where  to  go  for  the  trouble. 
At  the  lOO-groups  there  is  an  individual  lamp  for 
each  shelf  of  25  first  selectors,  which  also  lights,  and 
as  soon  as  the  attendant  reaches  the  particular  100 
that  the  trouble  is  in  he  can  then,  by  means  of  the 
shelf  lamp,  locate  and  remedy  the  trouble  with  very 
little    delay. 

In  connection  with  the  telltale  there  is  also  a 
generator  lamp  board.  Ringing  current  for  each 
group  of  100  is  carried  through  two  lamps  at  this 
board,  and  if  a  line  is  grounded  or  short-circuited 
in  any  group,  the  lamp  of  that  group  will  light  when 
the  ringing  current  is  sent  out  on  the  line,  thereby 
calling  the  attendant's  attention,  so  that  the  trouble 
may  be  remedied. 

Power  apparatus  includes  two  Sprague  4. i-hor.se- 
power  dynamotors  for  charging  storage  batteries. 
1  hese  machines  are  run  from  220-volt  direct  cur- 
rent and  deliver  75  volts  to  storage  batteries.  There 
rre  two  Holtzer-Cabot,  type-E.  one-haif-horsepower 
mc  tor-generators.  They  are  run  from  220-volt  direct 
ci:rrent  and  deliver  75  volts  on  the  ringing  side.     A 
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of  Louis  and  Campau  Streets.  At  this  corner  the 
old  underground  system  is  reached,  and  this  is  the 
place  where  the  splices  and  changes  were  made  to 
cut  the  lines  out  of  the  old  exchange  into  the  new 
one. 

It  was  necessary  to  change  each  cable,  and,  in 
fact,  each  pair  of  wires,  one  at  a  time,  as  the  entire 
cutting  over  of  lines  was  made  while  the  telephones 
were  in  service  and  without  interruption  to  the  serv- 
ice. Tlie  method  of  handling  the  cut-over  has  been 
as  follows:  Permanent  cables  were  run  through 
the  tunnel  from  the  manhole  at  the  corner  of  Louis 
and  Campau  Streets  to  the  distributing  frame  ill 
new  building.  Temporary  cables  were  then  run 
from  the  distributing  rack  to  the  old  building, 
and  as  soon  as  a  pair  of  wires  was  cut  into  the  new 
cables,  they  were  jumped  back  to  the  old  office 
through  the  temporary  cables  and  connected  up  be- 
fore the  old  taps  were  taken  off.  In  this  way  the 
changes  were  made  without  inconvenience  to  sub- 
scribers. Cables  arc  brought  into  the  east  side  of 
the  building  from  the  tunnel  and  carried  from  the 
basement  to  the  second  floor  by  means  of  pockets 
built  in   the  side  of  the  wall. 

A  Cook  distributing  board,  equipped  with  8,875 
terminals  on  the  line-cable  side  and  5,250  combined 
sneak-current  and  lightning  arresters  on  the  central- 
office  side,  has  been  installed.  The  terminals  on  the 
line  side  are  in  groups  of  25-pair  mounted  225- 
pair  high,  and  on  the  central-office  side  in  groups 
of  25-pair  mounted  175-pair  high.  After  going 
through  the  distributing  board,  the  lines  are  carried 
into  a  multiple  cut-off  section  in  the  toll  room,  and 
from  there  are  carried  into  the  automatic  switches. 

Tlie  first  selector  switches  are  mounted  on  shelves 
of  25  each,  and  these,  with  the  necessary  second 
selectors  and  connectors,  are  mounted  in  groups  of 
100  each.  Ten  of  these  groups  make  a  complete 
section  of  t,oco  lines  each.    There  are  five  of  these 


small  supplementary  Holtzer-Cabot  dynamotor,  made 
to  run  from  50-volt  direct  current  (storage  battery), 
is  provided  to  do  the  ringing  Sundays  and  nights. 
T.lie  power  switchboard,  of  pink  Tennessee  marble, 
is  provided  with  voltmeter,  ammeter,  underload  and 
overload  switches,  automatic  starting  boxes,  etc. 
Two  battery  interrupters,  for  the  purpose  of  fur- 
nishing current  to  rotate  the  automatic  switches,  are 
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provided.     These    interrupters    are    directly    coupled 
to   two   Sprague   one-fourth-horsepower   motors. 

An  air  compressor,  to  be  used  for  the  purpose  of 
blowing  dust  out  of  the  switchboard,  has  been  in- 
stalled. Pipes  from  the  air  compressor  are  run  to 
each  group  of  switches  and  a  nozzle  provided,  so 
that   a   flexible-rubber    hose   can   be   attadied.    The 
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compressor  tank  is  tested  to  150  pounds  pressure 
and  is  run  by  an  electric  motor  provided  with  an 
automatic  regulator,  so  that  it  is  regulated  between 
a  pressure  of  60  and  80  pounds. 

The  storage-batter.v  plant  consists  of  two  sets  of 
26  cells  each  of  American  Storage  Battery  Company's 
4CO-ampere-hour  cells.  In  addition  to  this,  there 
are  two  sets  of  12  cells  each  of  Chloride  accumu- 
lator, used  to  furnish  current  for  th€  toll  boards. 

General  Manager  Tarte's  pet  hobby  is  the  devel- 
opment of  the  toll-line  business,  and  with  the  idea 
of  taking  care  of  future,  a  swell  as  present,  busi- 
ness, a  complete,  well-equipped,  up-to-date  toll-line 
board  has  been  installed.  The  growth  of  this  part 
of  the  business  for  the  last  five  years  has  been  re- 
markable, and  it  is  expected  that  with  better  facili- 
ties for  handlmg  the  work,  and  with  more  lines 
where  needed,  a  large  increase  will  be  shown  in 
the  volume  of  business  during  the  next  12  months. 
On  Saturday,  January  9th,  the  day  on  which  the 
change  from  manual  to  automatic  was  made,  more 
than  500  messages  were  handled  through  the  new 
toll  board  between  the  hours  of  12:30  and  8  p.  m. 
Business  for  the  last  year  has  been  so  congested 
that  it  has  been  almost  impossible  to  handle  it,  but 
it  has  nevertheless  shown  a  steady  gain.  Operators 
have  been  overloaded  with  work,  lines  have  had 
more  business  than  they  could  carry,  and  there  has 
been  no  chance  for  relief,  because  if  new  lines  had 
been  built  there  was  no  room  on  the  switchboard 
to  bring  them  in  and  no  possibility  of  adding  any 
more  positions.  In  the  toll-line  department  there 
were  112,502  messages  in  and  out  of  Grand  Rapids 
in  1899;  165,265  in  1900;  195,561  in  1901  ;  259,650 
in    1902,   and  306,619   in   1903. 

The  toll  board  proper,  which  is  manually  oper- 
ated, has  20  positions  installed.  The  first  and  sec- 
ond positions  are  the  local  switching  section.  All 
of  the  local  exchange  lines  are  brought  from  the 
distributing  board  to  this  section,  which  is  prac- 
tically a  multiple  section,  before  they  are  carried 
to  the  automatic  switches.  This  section  is  equipped 
with  5,400  multiple  jacks  and  has  a  capacity  of 
10,500  lines.  The  third  position  is  a  test  panel.  The 
individual  wires  of  all  toll  lines  are  brought  Into 
separate  jacks  at  this  board,  and  the  tip  and  sleeve 
wires  from  the  switchboard  side  are  also  brought 
to  individual  jacks.     Galvanometer,  twin  plugs,  test- 


"long-distance"  fi.nger-hole  on  his  dial  and  then 
presses  the  ringing  button  on  his  telephone.  This 
lights  a  lamp  on  a  trunk  line  at  the  recording-toll 
position,  and  the  recording  operator  plugs  in  on  the 
jack  associated  with  this  lamp.  After  the  recording 
operator  has  found  what  is  wanted  she  tells  the 
local  subscriber  that  she  will  call  him  when  she  gets 
his  "party."  When  the  automatic  subscriber  hangs 
up  his  telephone  he  automatically  releases  the  trunk 
line  and  restores  his  own  line  to  normal  condition. 
The  recording  operator 
makes  out  a  slip  contain- 
ing the  desired  informa- 
tion and  passes  it,  by 
means  of  a  messenger,  to 
the  proper  toll  operator. 
When  the  toll  operator  is 
ready  to  complete  the  con- 
nection, she  will  talk  over 
the  proper  order-wire  key 
to  one  of  the  switching 
operators  at  the  multiple 
section,  and  tell  her  what 
c.  E.  TARTE,  number   she    wants.      The 

GENERAL  MANAGER  ciTi-  Switching  Operator  will 
designate  the  trunk  line, 
will  test  the  number 
wanted  and  will  put  the  trunk  plug  into  the 
proper  jack.  The  switching  operator  then  throws 
over  a  key  associated  with  the  trunk  cord,  and  this 
puts  out  a  lamp  at  the  toll  operator's  position,  indi- 
cating to  her  that  she  can  ring  the  subscriber  and 
complete  the  connection.  The  toll  operator  has  com- 
plete control  of  the  switch,  and  when  the  local  sub- 
scriber hangs  up  his  telephone  a  supervisory  lamp 
associated  with  the  cords  at  the  toll  operator's  posi- 
tion will  light.  Wlien  the  toll  operator  is  through 
with  the  switch  and  takes  her  plug  out  of  the  trunk 
jack,  a  signal  is  given  to  the  switching  operator  to 
take  down  the  switch.  If  the  line  wanted  is  busy, 
the  switching  operator  puts  the  trunk  plug  into 
a  jack  that  has  the  "busy  buzz"  On  it,  and  leaves 
it  there  until  she  gets  the  signal  from  the  toll  op- 
erator to  take  down  the  connection.  Incoming  toll 
business  is  handled  the  same  as  described,-  with 
the  exception  of  that  part  handled  by  the  recording 
operator. 

Adjoining  the   toll   room  is   the  operators'  locker 
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ing  keys,  etc.,  are  provided  for  the  purpose  of  fa- 
ciHtating  the  testing  of  lines.  The  fourth  position 
is  vacant.  The  fifth,  sixth  and  seventh  positions 
are  recording  positions.  Eighth  position  is  "through" 
board,  i.  e.,  board  at  which  a-ll  "through"  business 
between  outside  lines  is  handled.  Ninth  to  twen- 
tieth positions,  inclusive,  are  regular  toll  positions, 
i.  e.,  positions  where  business  between  local  sub- 
scribers and  toll  lines  are  handled.  Twenty-first 
and  twenty-second  positions  are  for  rural  lines,  of 
which  there  are  150  entering  the  exchange. 

In  the  center  of  the  toll  room  are  located  three 
two-position  desks.  The  first  desk  is  the  toll  chief 
operator's  desk,  and  the  other  two  are  information 
desks.  All  of  the  apparatus  in  the  toll  room  was 
furnished  by  the  Kellogg  Switchboard  and  Supply 
Company,  Chicago.  The  desks  and  switchboard  are 
finished  in  quarter-sawed  oak  and  the  entire  installa- 
tion is  first  class   in  every  respect. 

The  method  of  handling  a  toll-line  call  is  as  fol- 
lows: When  an  automatic  subscriber  desires  con- 
versation with  a   toll  subscriber,   he  pulls  down  the 


room,  equipped  with  expanded-metal  lockers.  The 
reception  room  and  the  dining  room,  which  the 
company  has  provided  for  the  use  of  operators,  are 
next  to  the  locker  room,  in  the  southwest  corner 
of  the  building,  and  are  finished  in  weathered  oak 
"Old  M'ission"  style,  and  there  are  fine  settees,  rock- 
ers and  reclining  chairs,  with  heavy  red-leather 
seats.  The  walls  are  tastefully  decorated  with  nu- 
merous pictures.  In  connection  with  the  dining 
room  is  a  kitchen,  well  equipped  with  gas  stove, 
sink,  etc.,  and  a  matron  will  be  constantly  on  duty 
to  look  after  the  wants  of  the  toll-line  operators. 


The  recent  hurried  dispatching  of  American 
marines  to  the  Corean  capital  is  understood  to  have 
been  not  .only  for  the  purpose  of  protecting  the 
American  legation  at  the  capital  but  also  the'prop- 
erty  of  the  Chemulpo  electric  railway  and  the  elec- 
tric-light plant,  in  both  of  which  Americans  are  in- 
terested. There  are  other  large  American  interests 
in  Corea ;  in  fact,  it  is  said  at  the  State  Department 
that  they  are  perhaps  more  important  than  those  of 
any  other  nation. 


Chicago  Electrical  Association  IVI ay  Af- 
filiate with  Western  Society  of 
Engineers. 

Important  business  was  transacted  at  the  meeting 
of  the  Chicago  Electrical  Association  on  January 
8th.  The  meeting  was  called  to  order  by  President 
P.  B.  Wood\vorth,  and  after  the  routine  opening 
business  a  resolution  relating  to  an  affiliation  with 
the  Western  Society  of  Engineers  was  adopted.  This 
resolution  reads  as  follows ; 

"Whereas,  Our  president  reports  that  It  may  be 
feasible  for  our  members  to  be  transferred  to  mem- 
bership in  the  Western  Society  of  Engineers  without 
paying  any  entrance  fees,  thereby  making  our  or- 
ganization the  electrical  section  of  the  Western  So- 
ciety of  Engineers,  be  It 

"Resolved,  That  our  secretary  send  each  of  our 
members  a  statement  of  the  advantages  to  be  gained 
by  such  a  transfer  and  application  for  said  member's 
transfer;  this  question  of  transfer  to  be  voted  upon 
at  our  next  regular  meeting." 

This  resolution  was  presented  to  the  members,  so 
that  they  might  consider  the  question  of  affiliation 
before  the  next  meeting,  when  it  will  be  voted  upon. 
If  the  step  be  taken  it  will  be  of  advantage  to  both 
societies.  The  Western  Society  of  Engineers  is  a 
strong  organization  and  possesses  a  fine  library  and 
reading  room,  with  many  advantages,  which  would 
benefit  the  Chicago  Electrical  Association.  On  the 
other  hand.  It  would  be  to  the  advantage  of  a  society 
of  the  nature  of  the  Western  Society  of  Engineers 
to  have  an  electrical  section  composed  of  young  and 
active  men  who  are  more  directly  allied  with  this 
branch  of  engineering. 

A  nominating  committee  presented  a  list  of  officers 
for  the  coming  year,  for  which  the  secretary  was 
authorized  to  cast  the  unanimous  vote  of  the  society. 
The  names  of  the  officers  elected  follow : 

President — W.  B.  Hale,  electrical  engineer  in 
charge  of  telephone  electrical  laboratory,  Western 
Electric  Company. 

Vice-president — F.  M.  Holbrook,  engineer,  Chicago 
office  Crocker-Wheeler  Company. 

Secretary — D.  W.  C.  Tanner,  of  Barton  &  Tanner, 
patent  attorneys. 

Treasurer — H.  G.  Dimick,  assistant  factory  engi- 
neer, Western  Electric  Company. 

Auditor — H.  Cochrane,  electrical  engineer,  Eaton 
&  Prince  Company. 

Directors — A.  Scheible,  secretary  and  treasurer, 
George  Cutter  Company ;  H.  Ahnert,  superin- 
tendent Cicero  Light,  Heat  and  Power  Company: 
W.  G.  Carlton,  operating  department,  Chicago  Edi- 
son Company. 

After  the  regular  business  of  the  meeting  was  over 
an  instructive  and  entertaining  lecture  w-as  delivered 
by  M"r.  Charles  G.  Y.  King,  mechanical  engineer  of 
the  Commonwealth  Electric  Company,  upon  the  erec- 
tion of  a  5,oco-Kilowatt  turbine,  illustrated  with  lan- 
tern slides.  A  brief  report  of  this  lecture  appears 
on  another  page  of  this  issue. 


The  New  President. 
William  B.  Hale,  the  new  president,  has  been  a 
member  of  the  association  since  its  inception.  He 
has  read  several  papers  before  it,  and  was  secretary 
at  the  time  of  his  promotion.  Mr.  Hale  was  born 
in  Clinton,  Ont,  July  iS,  1868.  He  studied  at  the 
University  of  Toronto  and  also  took  the  electrical- 
engineering  course  at  the  School  of  Practical  Sci- 
ence in  that  city.  After 
graduation  he  entered  the 
Meteorological  Observa- 
tory of  Toronto,  and,  after 
becoming  familiar  with 
the  special  methods  of 
magnetic  measurement 
used  there,  removed  to 
Chicago,  where  he  secured 
employment  with  the  old 
Sperry  Electric  Mining 
Machine  Company  and 
later  with  the  Western 
Electric  Company,  with 
which  he  is  still  con- 
nected. For  the  last  seven 
or  eight  years  he  has  filled 
the  position  of  chief  of 
laboratories  for  the  Western  Electric  Company  and 
has  been  largely  responsible  for  electrical  testing  and 
measurement  in  general  throughout  the  plant,  wdth 
special  reference  to  cable  testing  and  experiments  in 
cable  manufacture.  Mr.  Hale  is  a  diligent  student 
and  has  become  a  recognized  expert  in  electrical-lab- 
oratory work.  He  has  made  a  number  of  trips  to 
other  cities  in  the  interest  of  his  company,  and  a  year 
ago  was  sent  on  a  general  eastern  tour  of  observation, 
during  which  time  he  visited  many  educational  and 
industrial  institutions,  including  the  Bureau  of  Stand- 
ards at  Washington.  At  present  Mr.  Hale  Is  in  charge 
of  the  electrical  laboratory  of  his  compam^,  in  which 
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many  problems  in  telephone  engineering  are  worked 
out.  Mr.  Hale  is  also  no  mean  linguist,  speaking 
Spanish  fluently  and  French  passably,  with  a  good 
reading  knowledge  of  Italian  and  Portuguese.  Dur- 
ing the  Chicago  World's  Fair  of  iSg3  he  was  dele- 
gated to  represent  the  Western  Electric  Company 
among  the   Spanish-speaking  visiters. 

Modest  and  unassuming,  Mr.  Hale  is  a  man  of 
excellent  capacity  and  sterling  character.  His  friends 
esteem  him  highly  and  are  disposed  to  congratulate 
the  Chicago  Electrical  Association  on  a  wise  and 
happy  selection. 


Recent  Advances  in  Space  Telegraphy. 

Two  new  devices  in  space-telegraph  apparatus, 
which  are  deserving  of  attention,  have  recently  been 
patented  by  Lee  De  Forest  of  New  York,  N.  Y. 
The  patents  relate  to  concentration  and  reflecting 
devices  calculated  to  enhance  the  effectiveness  of 
the  receiving  apparatus.  The  accompanying  diagram 
shows  the  transmitting  apparatus  of  one  of  these 
systems : 

It  is  the  accepted  theory  of  the  nature  of  electro- 
magnetic waves  in  space  and  conducting  bo'dies  that 
when  the  aerial  conductor  at  the  sending  station  is 
charged,  lines  of  force  radiate  from  the  whole  sur- 
face of  such  conductor  in  all  directions  and  normal 
to  the  surface,  and  if  the  other  side  of  the  spark- 
gap  is  earthed  or  grounded  the  lines  of  force  radi- 
ating from  the  surface  of  the  aerial  conductor  trav- 
erse circular  paths  and  at  their  other  ends  rest  upon 
or  reach  the  surface  of  the  earth,  thus  forming,  so 
to  speak,  semispheres  with  the  aerial  conductor  as 
an  axis.  When  the  spark  passes  across  the  spark- 
gap,  the  electrical  charge  in  the  aerial  or  generating 
conductor  oscillates  or  surges  to  and  fro,  the  waves 
being  reflected  at  the  upper  end  of  the  conductor, 
at  which  point  a  static  loop  is  formed.  The  other 
or  lower  ends  of  these  lines  of  force,  which  rest  in 
the  earth,  move  outwardly  from  the  center  over  the 
surface  of  the  earth  in  ever-widening  circles.  Con- 
sequently an  electrical  displacement  opposite  in  sign 
to  the  electrical  displacement  at  that  instant  trav- 
ersing the  upright  conductor  thus  travels  outwardly 
with  the  velocity  of  light  in  all  directions  also  in 
the  form  of  a  circle  of  ever-increasing  diameter  with 
the  conductor  as  an  axis,  which  wave  follows  the 
surface  of  the  earth  or  water,  finally  reaching  dis- 
tant points  or  receiving  stations  even  when  located 
far  below  the  horizon. 

In  the  practical  operation  of  space-telegraph  ap- 
paratus and  in  order  to  secure  the  greatest  amount 
of  efficiency  it  is  desirable  to  provide  means  whereby 
the  direction  of  propagation  of  the  energv  waves 
radiated  from  the  generating  aerial  conductor  at  the 
transmitting  station  may  be  controlled  and  deter- 
mined. 

Referring  to  the  diagram.  (A)  designates  an 
aerial  or  radiating  conductor.  Instead,  however,  of 
directly  connecting  this  conductor  to  ground  through 
the  spark-gap  of  its  charging  and  discharging  ap- 
paratus, an  insulated  horizontal  wire  or  conductor 
(B)  is  led  off  from  the  base  of  the  conductor.  It 
is  preferable  to  employ  a  length  of  vertical  or 
aerial  conductor  (A)  corresponding  to  one-quarter 
a  wave  length  and  a  length  of  horizontal  conductor 
(B)    corresponding  to  one-half   a   wave  length. 

By  this  arrangement  a  horizontal  insulated  wire 
or  conductor  is  employed  and  led  off  in  a  particular 
direction  from  the  aerial  conductor,  the  horizontal 
wire  or  conductor  being  arranged  any  convenient  dis- 
tance above  the  surface  of  the  earth  and  which  at 
the  end  farthest  removed  from  the  aerial  conductor 
is  grounded  either  directly  or  through  a  spark-gap, 
as  indicated  at  (B').  It  has  been  found  that  the 
lines  of  force  generated  in  the  aerial  conductor  by 
the  surgings  occurring  therein  instead  of  radiating 
in  all  directions  from  the  conductor  are  concentrated 
in  the  plane  which  contains  the  two  wires  or  con- 
ductors (A)  and  (B),  and  thus  the  plane  of  these 
conductors  determines  the  plane  or  direction  of 
propagation  of  the  energy  waves  which  are  radiated. 

In  the  arrangement  shown  it  will  be  observed 
that  before  the  spark  occurs  between  the  terminals 
or  balls  (C)  (D')  the  vertical  and  horizontal  wires 
or  conductors  will  be  charged  oppositely,  and  con- 
sequently the  lines  of  force  joining  these  two  charges 
will  lie  mainly  in  the  plane  determined  by  these 
wires  or  conductors,  thus  giving  a  direction  of 
propagation  to  these  waves  as  well  as  concentrating 
the  waves  in  the  direction  of  propagation.  When 
the  spark  occurs  the  electrical  surgings  set  up  in 
the  two  wires  or  conductors  find  earth  through  the 
secondary  spark-gap  (B').  Consequently  the  result- 
ing energy  wave  is  in  the  form  of  a  plane-polarized 
wave  with  its  direction  of  propagation  lying  in  the 
direction  of  the  length  of  the  wire  (B),  and  having 
once  acquired  a  direction  of  propagation  such  di- 
rection is  maintained,  except  as  diffusion  affects  the 
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same  as  it  progresses  outwardly  over  the  surface  of 
the  earth  or  water. 

In  order  to  operate  the  apparatus  to  the  best  ad- 
vantage, the  coherer  or  other  wave-responsive  device 
at  the  receiving  station  should  be  so  placed  and 
located  that  a  maximum  of  positive  potential  and  a 
maximum  of  negative  potential  shall  occur  at  the 
two  terminals  simultaneously.  This  result  is  not 
accomplished  in  the  arrangement  of  the  apparatus 
where  a  single  aerial  receiving  conductor  is  used 
connected  to  earth  through  a  coherer  or  other  form 
of  wave-responsive  device,  for  in  this  case  one  ter- 
minal of  the  coherer,  being  connected  to  the  earth,  is 
at    zero    potential. 

In  carrying  out  the  invention,  therefore,  it  is  pro- 
posed to  employ  two  or  a  co-operating  pair  of 
aerial-collecting  conductors,  in  each  of  which  sta- 
tionary weaves  are  produced  by  the  cutting  of  the 
lines  of  force  or  waves  of  energy  radiated  from  tlie 
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conductors  connecting  each  of  the  reflecting  or  sec- 
ondary antennae  with  the  main  antenna  added  to 
the  length  of  the  conductors,  connected  to  the  latter, 
should  be  equal  to  a  half-wave  length  more  than  the 
length  of  the  conductor,  which  is  connected  with  the 
main  antenna.  As  it  would  in  most  instances  be 
undesirable  to  separate  the  primary  and  secondary 
antennae  to  such  a  distance,  the  same  result  is  ob- 
tained by  introducing  lag-producing  or  retarding 
devices  in  the  conductors,  connecting  the  base  of 
the  antenna  with  the   reflectors. 
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transmitting  station,  as  above  explained,  and  to  so 
separate  and  place  the  collecting  conductors  and  the 
coherer  that  the  latter  will  be  located  at  a  point 
where  occurs  a  loop  of  positive  potential  in  the 
stationary  waves  of  one  receiving  wire  or  con- 
ductor and  a  loop  of  negative  potential  in  the  sta- 
tionary \vaves  of  the  other  receiving  wire  or  con- 
ductor, thus  securing  conditions  of  maximum  effi- 
ciency. 

The  other  invention  of  De  Forest  also  relates  to 
reflecting  or  concentrating  devices.  In  accordance 
with  the  invention  the  radiating  antenna  is  sur- 
rounded with  a  series  of  vertical  conductors,  which 
may  be  called  "secondary"  antennje,  the  conductors 
being  disposed  about  the  antenna  in  a  curve,  which 
theoretically  should  be  a  parabola  having  its  focus 
in  the  antenna. 

The  conductors  forming  the  reflector  are,  however, 
each  grounded,  either  by  a  direct  ground  connection 
or  bj'  a  conductor,  which  extends  horizontally  in  the 
direction  it  is  desired  to  transmit  the  signals  and 
there  connected  with  a  ground  through  a  secondary 
?park-gap.     Another  spark-gap  is  placed  at  the  base 


One  of  the  great  objects  of  inventors  in  space 
telegraphy  is  the  transmission  of  power,  and  though 
little  advance  has  3'et  been  made,  a  few  devices  have 
been  suggested. 

James  T.  Armstrong  and  Axel  Orling,  both  of 
London,  England,  have  patented  a  device,  which, 
though  it  does  not  transmit  any  considerable  amount 
of  power,  enables  an  operator  to  control  other  ap- 
paratus at  a  ■distance  without  the  intervention  of 
w-ires,  as,  for  example,  the  controlling  of  torpedoes. 
Any  form  of  sending  and  receiving  apparatus  may 
be  used,  the  coherer  of  the  receiver  operating  a  local 
circuit  in  which  is  contained  an  electromagnetic  de- 
vice operating  a  ratchet-wheel  mechanism  through 
a  certain  cycle  according  to  th-s  wave  impulses  sent 
out  from  the  transmitting  station. 

According  to  the  construction  shown  in  the 
diagram  given  below,  the  receiving  apparatus  con- 
sists of  a  normally  closed  electric  circuit  containing 
a  coherer  and  electromagnet,  a  local  battery,  a  break- 
wheel,  and  two  brushes,  the  coherer  being  con- 
nected with  an  aerial  collector  and  conductor  and 
to  the  earth  in  the  usual  way.  A  shunt  is  provided 
having  a  switch,  which  is  operated  by  a  magnet  and 
is  adapted  to  energize  an  electromagnet.  Upon  the 
arrival  of  suitable  electromagnetic  waves  the  resist- 
ance of  the  colierer  is  reduced  in  the  well-known 
manner  and  sufficient  current  permitted  to  flow 
through  the  circuit  to  energize  the  magnet,  where- 
upon the  switch  is  closed  and  current  permitted  to 
flow  through  the  shunt,  which  energizes  another 
electromagnet,  and  short-circuits  the  coherer.  Ow- 
ing to  the  resistance  of  the  circuit  being  thus  low- 
ered, a  stronger  current  now  llows  through  the  cir- 
cuit, which  imparts  considerable  energy  to  the  mag- 
net (which  keeps  the  switch  closed)  and  to  the 
electromagnet.  The  latter  is  provided  with  a  spring- 
controlled  armature,  which  also  forms  a  detent  and 
is  adapted  to  normally  engage  one  or  the  other  of 
the  teeth  of  a  ratchet  wheel.  This  ratchet  wheel  is 
mounted  upon  the  shaft  of  a  spring  motor  of  any 
suitable  construction,  w^hich  shaft  also  carries  the 
break  wheel.  The  ratchet  wheel  is  provided  with 
a  suitable  number  of  laterally  extending  pins 
by  means  of  which  a  spring-controlled  triphammer 
is  operated  every  time  the  ratchet  wheel  is  per- 
mitted to  rotate  by  the  attraction  of  the  detent  by 
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of  the  antenna,  which  may  be  charged  by  any  suit- 
able apparatus,  the  reflector  conductors  each  having 
their  base  connected  with  the  antenna  by  a  con- 
ductor and  each  is  also  connected  with  a  conductor 
extending  horizontally  in  the  direction  it  is  desired 
to  transmit  the  signal.  These  horizontal  conductors 
are  grounded  at  their  outer  ends  through  a  secondary 
i^park-gap.  This  ground  connection  should  be  re- 
moved from  the  antenna  a  distance  corresponding 
to  a  multiple  of  a  quarter-wave  length,  preferably  a 
half-wave  length.  The  secondary  radiating  antennae, 
forming  the  reflector,  should  preferably  be  located 
at  such  a  distance  from  the  main  or  primary  an- 
tenna that  the  waves  radiated  therefrom  and  trav- 
eling in  the  direction  of  the  conductors  will  be 
in  step  or  phase  with  that  part  of  the  wave  radiating 
from  the  primarj-^  antenna,  which  is  traveHng  in  the 
same   direction.     To  secure  this   the  length    of  the 


the  magnet  In  this  way  the  hammer  is  caused 
to  tap  the  coherer  to  restore  it  to  its  normal  condi- 
tion of  resistance  after  the  circuit  has  been  opened 
by  the  rotation  of  the  break  wheel,  but  before  the 
circuit  is  again  closed  by  the  contact  of  the  brush 
with  the  next  conducting  portion  of  the  break 
wheel. 

By  this  arrangement  the  following  sequence  of 
operations  is  obtained:  Upon  the  arrival  of  the 
electromagnetic  waves  the  resistance  of  the  coherer 
(b)  and  the  circuit  (a),  of  which  it  forms  a  part, 
is  reduced  and  the  switch  (k)  operated,  and  as  a 
result  the  electromagnet  (1)  is  energized  and  at- 
tracts its  armature  (the  detent)  (m")  from  engage-"- 
ment  with  the  ratchet  wheel  (n).  The  shaft  (o) 
is  now  released  and  begins  to  move  under  the  influ- 
ence of  its  motor  (p).  carrying  with  it  the  break 
wheel    (e),  which   immediately  afterward   opens  the 
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circuit  (a),  permitting  the  detent  (m)  to  return 
to  its  normal  position  to  engage  the  next  tooth  of 
the  ratchet  wheel.  The  hammer  (r)  is  now  tripped 
and  decohesion  effected  while  the  circuit  is  still 
open,  which  is  thereafter  closed  when  the  shaft  (o) 
stops  by  the  contact  of  the  brush  (f)  with  the  next 
conducting  portion  (s)  of  the  break  wheel.  In  this 
position  the  apparatus  is  in  a  condition  to  receive 
the  next  impulse  when  the  electromagnetic  waves 
again  arrive,  the  result  of  which  will  be  to  permit 
the  shaft  (o)*to  rotate  another  step,  during  which 
the  cycle  of  operations  is  again  performed.  These 
impulses  may  be  readily  transmitted  by  mechanical 
contrivances  to  the  steering  shaft  of  a  torpedo  or 
for  other  purposes  of  a  similar  nature. 


Arrangement    of    Return-current    Con- 
ductor   in    Alternating-current 
Traction    Systems. 

As  is  sometimes  the  practice,  a  return  feeder  is 
put  in  paralleling  the  return  rail  in  alternating-cur- 
rent traction  systems  to  avoid  fall  of  pressure  in  the 
rail,  due  to  its  resistance.  One  difficulty  arises  in  at- 
tempting to  divert  all  the  current  to  the  return 
feeder,   the  rail  will  persist  in  taking  its  share. 

In  order  to  divert  the  current  from  the  rail  to  the 
return  feeder,  William  M.  Mordey  and  Arnold  G. 
Hansard  of  London  have  devised  an  ingenious 
method  for  which  a  patent  was  recently  granted 
them  in  this  country. 

In  conjunction  with  the  return  feeder  connected 
in  parallel  with  the  return  rail,  a  transformer  is  pro- 
vided with  two  windings,  one  of  which  is  arranged 
in  series  with  the  return  rail  and  the  other  with 
the  return  feeder,  the  arrangement  being  such  that 
the  return  currents  in  the  two  windings   will  be  in 


ARRANGEMENT  OF  RETURN-CURRENT  CONDUCTOR. 

opposite  directions  to  each  other.  By  giving  the 
winding  connected  to  the  return  rail  a  suitably  greater 
number  of  turns  than  that  of  the  other  winding  the 
return  current  can  be  diverted  from  the  return  rail 
into  the  return  feeder  in  any  desired  ratio  by  reason 
of  the  electromotive  force  set  up  by  the  first  winding 
in  the  second  winding. 

In  tlie  case  of  long  lines,  the  return  rail  may  be 
divided  into  a  number  of  separate  sections,  each  of 
which  is  connected  to  its  corresponding  return  feeder 
through  one  winding  of  a  transformer,  the  other 
winding  of  which  is  in  the  circuit  of  the  return  feeder, 
or  each  section  of  return  rail  may  be  connected 
through  a  winding  of  one  of  a  number  of  trans- 
formers to  a  common-return  feeder  in  which  is  the 
other  winding  of  each  transformer,  or  the  sections 
of  the  return  rail  may  be  connected  together  in 
series  with  each  other  through  one  of  the  windings 
of  a  series  of  transformers,  the  other  windings  of 
which  are  arranged  in  a  common-return  feeder  or  in 
separate-return  feeders. 

The  arrangement  is  simple  and  is  made  clear  by 
the  accompanying  illustration.  It  can  be  applied 
either  to  single  or  multiphase  systems. 


Death  of  Hon.  W.  W.  Skiles. 

Congressman  W.  W.  Skiles  died  at  his  home  in 
Shelby,  Ohio,  On  January  9th  of  pneumonia,  after 
an  illness  of  short  duration.  Mr.  Skiles  was  born 
at  Stoughstown,  Pa.,  December  11,  1S49,  and  went 
with  his  parents  to  Richland  County  in  1854.  He 
obtained  the  rudiments  of  an  education  in  the  public 
schools  and  graduated  with  his  brother,  George  M. 
Skiles,  at  Baldwin  University,  Berea,  Ohio,  in  1876. 
The  Skiles  brothers  studied  law  in  Mansfield,  Ohio, 
and  were  admitted  to  the  bar  on  July  24,  1878.  Im- 
mediately afterward  they  began  the  practice  of  law 
at  Shelby.  Mr.  Skiles  was  married  on  October  3, 
1S77,  to  Miss  Dora  Matson,  and  a  son  and  daughter 
were  born  to  them.  Mr.  Skiles  always  kept  up  the 
practice  of  law,  but  was  interested  in  many  indus- 
trial enterprises.  He  had  been  president  of  the 
Shelby  Electric  Company  since  its  organization  in 
1896.     Funeral  services  were  held  on  Wednesday  last. 


The  Urban  Construction  Company  of  Kansas  City, 
Mo.,  has  been  awarded  the  contract  of  building  the 
power  house  for  the  Kansas  -City  and  Olathe  Elec- 
tric Railway  Company.  The  power  house  is  to  be 
built  at  Lackman,  Kan.,  which  is  as  near  the  center 
of  the  line  as  can  be  found  satisfactorJ^  The  esti- 
mated cost  is  $17,000. 
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Ozone  in  Laundering. 

A  curious  commercial  application  of  ozone  has  re- 
cently been  put  in  operation  in  a  Paris  laundry,  ac- 
cording to  La  Nature,  for  the  purpose  of  disinfecting 
the  articles  submitted  for  renovation. 

The  establishment  has  been  installed  under  the 
surveillance  of  the  city,  from  whence  a  permit  was 
obtained,  and  a  locality  in  the  Saint  Honore  Market 
given  for  the  purpose,  the  property  to  revert  to  the 
corporation  at  the  expiration  of  25  years,  during 
which  period  the  entire  works  are  to  be  open  to  in- 
spection by  delegates  and  students  of  hyrienic  meth- 
ods of  laundering. 

The    method    is    such    that    articles    pass     rapidly 
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gas.  De  la  Rive  and  Marignac  showed  that  sparks 
produced  ozone  in  pure  and  dry  oxygen  and  came 
to  the  conclusion  that  ozone  is  oxygen  in  an  allotropic 
state,  just  as  the  diamond  is  a  form  of  carbon. 

Nature,  in  1880,  announced  that  ozone  had  been 
liquefied,  as  other  gases  had  been  before.  Other  ex- 
periments seem  to  indicate  that  ozone  is  explosive. 


COMMUNICATION. 


Do  We  Know  the   Law   of   Gravitation  ? 

To  the  Editor  of  the  Western   Electrician : 

It    is    almost    like    attacking    a    man's    religion    to 
question  the  accuracy  of  that  sacred  equation 


f  =  K 


d= 


so  long  used  to  express  the  law  of  gravitation,  but 
recent  investigations  of  the  writer  have  led  him  to 
believe  that   the   law   should  be   expressed 
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FIG     1.       OZONE    IN    LAUNDERING. — OZONE    GENERATORS, 

through  the  various  processes  from  the  first  recep- 
tion to  the  final  delivery.  The  electric  current  des- 
tined for  lighting  the  establishment,  and  for  the 
"ozoners,"  which  are  actuated  by  eight  motors,  is 
developed  by  two  vertical  engines  of  55  horsepower 
each,  coupled  directly  to  two  dynamos  of  y?  kilowatts 
each,  a  total  of  74  kilowatts.  The  "ozoners,"  of  the 
Otto  system,  are  located  in  a  special  room,  expressly 
guarded  against  possible  intrusion,  because  of  the 
danger  from  the  high  potentials  utilized  for  the  work 
(see  Fig.   i). 

A  package  of  soiled  apparel  on  arriving  is  at  once 
marked  with  a  designating  tag,  vWiich  remains  at- 
tached through  the  various  processes,  up  to  the  de- 
livery. The  first  move  after  tagging  is  shown  in 
Fig.  2,  where  the  employe  is  filling  a  tank.  This 
being  completed,  the  cover  is  hermetically  sealed,  and 
the  ozone-saturated  steam  is  turned  on.  At  the  ex- 
piration of  about  25  minutes  the  tank  or  cylinder  is 
discharged  from  the  bottom,  y.nd  the  contents  are 
now  freed  from  all  possible  chance  of  infection  from 
the    microbes    of    smallpox,    scarletina.    tuberculosis, 


To  fix  the  exact  value  of  the  exponent  n,  how- 
ever, hardly  seems  possible  with  our  present  im- 
perfect knowledge  of  the  masses  and  distances  apart 
of  the    centers  of   masses   of  molecules   and   atoms. 

The  question  naturally  arises,  Why  is  the  new 
equation  preferable  to  the  old? 

First,  let  us  consider  the  reliability  of  the  old 
equation,  which  was  "designed"  to  fit  only  the  ob- 
served phenomena  of  the  motion  of  the  planets  and 
the  earth's  attraction  for  the  bodies  near  it.  It  is 
certainly  reliable,  so  far  as  it  stands  the  test  of 
observation  and  experiment,  but  this  has  been  for 
large  values  of  d  only.  More  accurate  observations 
and  experiments,  especially  with  small  values  of 
d  may  show  it  to  be,  like  Boyle's  law,  but  an 
approximation.  In  fact,  as  far  as  past  observation 
and  experiment  is  concerned,  any  equation  would 
express  the  law  of  gravitation  just  as  well,  pro- 
vided only  that  it  closely  approximates  the  first 
equation  for  large  values   of  d. 

The  new  equation  for  large  values  of  d  gives 
values  of  f  so  close  to  those  of  the  old  equation 
that  the  difference  is  inappreciable,  but  as  d.  grows 
smaller  the  f  of  the  new  equation  increases  faster 
than  the  f  of  the  old,  so  that  for  molecular  and 
atomic  distances  f  becomes  great  enough  to  account 
for  cohesion,  adhesion  and  the  so-called  chemical 
affinity.  In  fact,  the  new  equation  was  "designed" 
with  this   object   in  view. 

Heretofore   mathematical    investigations   based    on 


FIG.   2.       OZONE    IN    LAUNDERING. — DISINFECTING    CYLINDERS. 


etc.,  so  that  the  employes  of  the  laundry  can  manip- 
ulate the  articles  free  from  all  fear  of  contagion. 

Schonbein's  experiments  in  1840  showed  that  when 
water  is  decomposed  by  voltaic  current,  the  electrodes 
being  of  gold  or  platinum,  the  oxygen,  which  ap- 
pears at  the  positive  pole,  possesses  in  a  high  degree 
the  properties  which  Van  Marum  called  the  '"'smell 
of  electricity."  When  the  positive  electrode  is 
formed  of  an  oxidizable  metal,  these  results  are  not 
shown,  but  the  electrode  is  rapidly  consumed.  The 
oxygen  so  collected  retains  these  properties  for  an 
indefinite  period  if  kept  in  a  closed  vessel,  but  heat, 
or  the  contact  with  an  oxidizable  metal,  or  charcoal 
or  oxide  of  manganese  destroys  them. 

In  1845  the  same  investigator  showed  that  the  ac- 
tion of  phosphorus  on  moist  air -developed  the  same 


the  old  equation  have  apparently  proved  that  molecu- 
lar attraction  and  chemical  affinity  could  not  be 
due  to  gravitation.  With  the  new  equation,  this 
difficulty  is  removed,  and  it  must  be  admitted  by 
all  that  it  is  a  possibilitj^  if  not  a  probability,  that 
the  same  force  that  retains  the  planets  in  their 
orbits  and  draws  bodies  to  the  earth,  also  binds 
together  the  molecules  and  atoms.  If  this  is  indeed 
true,  it  opens  the  way  to  the  solution  of  many  prob- 
lems as  yet  unsolved. 

Gentlemen,  the  question  is  before  you.     Is  it  sci- 
entific to  assume  at  least  three  arbitrary  and  inde- 
pendent attractive   forces  to   account  for  what  one 
attractive   force   alone,   gravitation,   will   explain? 
Arthur  A.   Skeels. 

Cleveland,  Ohio,  January  2,  1904. 
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Automatic  telephony  has  undoubtedly  strength- 
ened itself  by  its  capture  of  Grand  Rapids — capture, 
that  is,  so  far  as  the  local  Independent  service  is 
concerned.  Grand  Rapids  is  a  city  of  importance, 
and  in  telephone  history  is  noted  as  a  stronghold 
of  the  Independents.  That  the  Citizens'  Telephone 
Company  of  that  city,  with  its  experience  and  record 
of  success,  should  choose  the  automatic  apparatus 
when  the  time  arrived  to  rebuild  its  exchange  cer- 
tainly furnishes  food  for  thought.  Other  auto- 
matic exchanges  in  large  cities  have  been  installed 
almost  uniformly  by  newly  established  companies. 
With  them  the  adoptibn  of  automatic  apparatus  is 
not  so  significant,  perhaps,  as  in  the  case  of  the  Grand 
Rapids  Company,  which  has  learned  the  telephone 
business  by  the  hard  knocks  of  experience.  We 
give  an  illustrated  account  of  the  new  plant  in  the 
Michigan  city  in  this  issue,  and  our  readers,  par- 
ticularly those  connected  with  the  telephone  indus- 
try, will  find  it  instructive  and  interesting.  It  ap- 
pears that  satisfactory  service  was  given  by  the 
automatic  switches  from  the  first,  but  of  course  a 
final  verdict  cannot  be  passed  on  the  result  of  a 
few  days*  experience.  A  year  from  now,  perhaps, 
the  Grand  Rapids  exchange  will  have  demonstrated 
whether  the  automatic  apparatus  may  be  considered 
a  success  in  a  city  of  that  size.  In  the  mean  time 
the  automatic  exchange  in  Chicago  is  giving  service 
to  an  increasing  list  of  subscribers,  and  so  far  with 
success,  although  the  conditions  here  are  somewhat 
complicated  and  not  so  clear-cut  as  in  Grand  Rapids. 
It  is  evident,  from  all  indications,  that  the  battle 
between  the  automatic  and  manual  systems  is  on  in 
earnest  and  must  be  fought  to  a  finish.  Both  the 
Bell  people  and  the  Independents  are  intensely  in- 
terested in  the  outcome.  Happily,  the  contest  is 
one  of  technical  methods  rather  than  pure  business 
rivalry,  and  the  result  ought  to  show  an  improve- 
ment in  telephone  operation.  Tlie  subject  is  to  be 
discussed  at  the  next  Chicago  meeting  of  the  Insti- 
tute on  February  2d.  and  the  local  committee  has 
shown  commendal)le  enterprise  in  choosing  such 
a  live  and  interesting  topic. 


Rubber  is  so  extensively  used  for  electrical  insu- 
lation, and  it  seems  so  difficult  to  find  a  suitable  sub- 
stitute, that  it  is  disappointing  to  learn  that  the 
world's  supply  brought  to  market  is  diminishing 
rather  than  increasing.  Statistics  of  the  production 
for  1903  are  not  yet  available,  but  some  figures  have 
been  published  recently  purporting  to  show  the  total 
supply  of  rubber  from  different  parts  of  tlie  world, 
and,  according  to  these,  the  production  in  the  two 
years  igco  and  1902  decreased  by  some  3,500  tons — 
that  is,  whereas  the  total  output  in  1900  was  57,500 
tons,  that  in  1902  was  only  54,000  tons.  It  is  inter- 
esting to  examine  the  figures  given  for  the  different 
countries.  The  two  main  sources  of  supply  arc 
Brazil,  Peru  and  Bolivia,  on  the  one  hand,  and  East 
and  West  Africa  and  the  Congo  country  on  the 
other.  From  the  first  group  the  total  supply  in  1900 
was  25,000  tons,  and  from  the  second  24,000  tons, 
but  while  in  the  former  case  the  production  has  in- 
creased, it  has  appreciably  decreased  in  the  case  of 
the  latter.  Thus,  Brazil,  Peru  and  Bolivia  contrib- 
uted 30,000  tons  to  the  world's  supply  in  1902  as 
against  2o,coo  tons  for  East  and  West  Africa  and 
the  Congo  country.  A  small  supply  is  now  being 
had  from  the  Straits  Settlements,  but  in  1902  the 
output  was  only  1,000  tons.  In  every  other 
case  the  production  shows  a  decrease.  Various 
states  of  South  America  gave  3,500  tons  in 
1900  and  1,000  tons  in  1902;  Central  America  and 
Mexico  gave  2,500  tons  and  2,000  tons,  respectively ; 
Java,  Borneo,  etc.,  1,000  tons  in  1900  and  nothing 
in  1902,  and  similarly  the  supplies  from  Madagascar 
and  Mauritius  and  India,  Burmah  and  Ceylon  have 
ceased  altogether.  Thus,  of  the  total  supply  of  54,- 
000  tons  in  1902  as  much  as  50,000  tons  came  from 
Brazil,  Peru  and  Bolivia,  and  East  and  West  Africa 
and  the  Congo  country,  which  remain  the  world's 
chief  sources  of  supply. 

It  will  be  noted  with  some  surprise  that  if  these 
figures  are  correct  the  supply  of  rubber  from  Central 
America  and  Mexico  was  500  tons  less  in  1902  than 
in  1900.  It  has  been  hoped  that  parts  of  Mexico 
and  the  Central  American  states  would  add  mate- 
rially to  the  world's  stock  of  rubber,  and  many  Amer- 
ican investors  are  familiar  with  glowing  prospectuses 


of  Mexican  rubber  plantations.  The  Philippines,  too, 
have  been  looked  upon  as  a  possible  contributor  of 
importance.  In  the  case  of  these  islands  it  is  too 
early  to  predict  failure  for  these  hopes,  but  so  far 
as  Mexico  is  concerned  it  looks  as  though  the  pro- 
moters have  been  over-sanguine.  It  takes  several 
3^ears  to  bring  a  rubber  plantation  to  a  productive 
stage,  we  believe,  but  surely,  after  all  the  clamor 
that  has  been  made  about  Mexican  rubber  for  the 
last  decade,  the  figures  of  the  two  xi^ars  mentioned 
should  show  some  increase  rather  than  an  absolute 
decrease. 


In  relation  to  the  electrical  equipment  of  the 
suburban  service  of  the  Illinois  Central  Railroad 
Company  in  Chicago,  readers  of  the  Western  Elec- 
trician will  be  pleased  to  have  the  assurance,  on  the 
authority  of  a  prominent  officer  of  the  company,  that 
the  sitbject  is  under  careful  consideration  by  the 
directors  and  officers  of  the  company.  As  we  under- 
stand it,  the  point  to  which  study  is  now  directed  is 
one  of  policy.  It  is  recognized  that  electrical  opera- 
tion has  Inanifest  advantages  over  the  steam  loco- 
motives, particularly  from  the  passengers'  point  of 
view,  but  the  first  thing  to  be  decided  is  whether  the 
change  is  feasible  when  considered  as  an  economic 
proposition.  If,  with  its  present  experience  and 
knowledge,  the  company  were  to  start,  ab  initio,  to 
provide  equipment  for  its  suburban  service,  it  would 
undoubtedly  make  use  of  electrically  transmitted 
power.  But  it  has  a  large  outfit  of  steam  locomotives 
and  passenger  cars  built  for  the  suburban  service 
and  not  well  adapted  for  use  elsewliere  in  the  sys- 
tem. To  "scrap"  this  material,  or  even  the  locomo- 
tives alone,  would  involve  a  considerable  sacrifice, 
even  if  the  company  were  convinced — as  it  should 
be,  of  course — that  electrical  operation  will  com- 
pare favorably  with  steam,  in  point  of  cost,  with 
interest  on   the   investment  included. 

We  have  information  that  leads  us  to  believe  that 
the  company  has  reached  a  point  where  it  is  willing 
to  make  the  change  as  soon  as  it  is  convinced  that 
it  can  do  so  without  loss,  or  without  much  loss. 
Therefore,  the  present  policy  seems  to  be  to  get  as 
much  service  as  possible  out  of  the  existing  equip- 
ment, with  the  idea  that  it  is  destined  to  be  succeeded 
by  apparatus  adapted  for  electrical  operation.  Thus, 
we  understand  that  no  new  steam  locomotives  for 
the  suburban  service  have  been  purchased  within  the 
last  two  years.  Likewise,  the  new  side-door  pas- 
senger cars  have  trucks  adapted  for  electrical  equip- 
ment. So  that  there  is  every  indication  that  the 
Illinois  Central  is  keenly  alive  to  the  trend  of  events 
and  is  making  its  plans  to  adopt  electric  power  soon. 
In  this  attitude  patrons  of  the  suburban  trains  will 
discover  the  reason  for  the  rather  "run-down"  con- 
dition of  the  cars — unusual  on  the  Illinois  Central — 
and  will  draw  the  conclusion  that  existing  discom- 
forts arc  to  be  succeeded  by  extensive  betterments 
that  will  at  once  do  away  with  the  smoke-and-cinder 
nuisance  and  provide  more  modern  and  comfortable 
cars. 

But  while  it  seems  to  be  pretty  certain  that  the 
electrical  conversion  is  bound  to  come,  and  come 
before  long,  it  appears  to  be  equally  true  that  the 
dollars-and-cents  aspect  of  the  problem  is  the  only 
one  to  which  the  company  has  given  serious  con- 
sideration so  far.  Engineering  details  will  come 
later.  Will  there  be  overhead  or  third-rail  contact? 
Will  alternating  or  direct-current  motors  be  used  on 
the  cars?  Will  there  be  electric  locomotives  or  mo- 
tor cars,  or  both?  What  system  of  transmission  will 
be  adopted?  How  far  will  the  "electrification"  ex- 
tend? These  and  other  interesting  qttestions  of  like 
purport  must  remain  unanswered  for  the  present. 
But  it  is  gratifying  to  learn  that  the  company  is 
seriously  considering  the  application  of  electricity, 
with  all  indications  favoring  its  adoption  sooner  or 
later.  The  suburban  service  of  the  Illinois  Central 
is  extensive,  involving  many  miles  of  track,  and  the 
contracts  for  electrical  equipment  will  be  large.  We 
congratulate  the  company  on  its  attitude  of  intelli- 
gent study  of  the  problem  and  sincerely  hope  that 
nothing  may  occur  to  prevent  the  seemingly  immi- 
nent adoption  of  electricity,  not  only  because  such 
an  improvement  would  be  in  the  line  of  electrical 
progress  but  also  because  it  would  make  for  the 
betterment  of  the  Lake  Front  of  Chicago  as  Tvell 
as  one  of  the  most  important  transportation  systems 
of  the  city. 
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Erection  of   a  5,000-horsepower  Verti- 
cal Turbo-generator. 

At  the  meeting  o£  the  Chicago  Electrical  Associa- 
tion on  Januar>*  Sth  Charles  G.  Y.  King,  mechanical 
engineer  of  the  Commonwealth  Electric  Company, 
entertained  and  instructed  the  members  with  an  il- 
lustrated lecture  upon  the  steam-turbine  power  house 
now  in  process  of  construction  by  that  companj'. 
known  as  the  Fisk  Street  station.  Lantern-slide  pic- 
tures interspersed  throughout  the  lecture  showed  the 
gradual  growth  of  the  plant  from  the  beginning  of 
the  building  up  to  the  present,  the  part  which  was 
especially  interesting  being  the  construction  and  the 
installation  of  the  two  5,000-horsepower  units  now 
nearing  completion. 

The  growth  of  the  electrical  industry  was  aptly 
shown  by  three  views  showing,  respectively,  an  old 
Edison  plant  of  20  years  ago,  the  Harrison  Street 
station  of  Chicago  10  years  ago  and  one  of  the  pres- 
ent mammoth  units  of  the  Fisk  Street  station.  The 
plant  of  20  years  ago  w^ould  not  suffice  to-day  to 
excite  one  of  the  turbo  units  ^t  Flsk  Street,-  while 
the  total  capacity  of  the  Harrison  Street  station  10 
years  back  would  only  furnlsli  the  current  of  one 
of  the  generating  sets  toward  which  the  eyes  of  the 
engineering  world  are  now  turned. 

The  ultimate  capacity  of  the  plant  will  be  14  turbo- 
generators. Each  of  the  turbines  will  require  eight 
boilers  of  5,000  square  feet  heating  surface  to  supply 
it  with  steam,  so  that  the  amount  of  space  required 
for  the  generators  is  small  compared  with  that  of  the 
boiler  room.  A  view  of  the  north  front  of  the  sta- 
tion, looking  down  in  line  with  the  row  of  generators, 
shows  the  boiler  room  to  take  up  about  half  the 
width  of  the  station,  the  generator  room  about  one- 
fourth,  and  the  train  shed,  where  the  coal  is  un- 
loaded, about  one-fourth.  The  smokestacks  are  205 
feet  high. 

In  connection  with  the  coal-handling  apparatus,  a 
i^ew  feature  is  to  be  noted.  In  the  ordinary  appa- 
ratus of  this  sort  much  fine  coal  Is  wasted  by  sifting 
through  the  conveyors  and  falling  into  the  ash  pit. 
This  is  now  saved  by  a  chute  in  connection  with  the 
conveyor  which  collects  such  fine  coal  and  carries 
it  to  a  special  hopper,  whence  it  is  fed  to  the  boilers. 

One  of  the  turbines  is  now  practically  completed 
and  preliminary  tests  have  been  made  for  the  purpose 
of  readjustment.     The  other  Is  well  along  in  erection. 

To  begin  with,  the  installation  of  the  machinery 
requires  a  very  heavy  foundation  construction.  This 
is  entirely  of  concrete  laid  upon  piles  driven  50  feet 
to  solid  rock.  Each  pile  Is  capable  of  sustaining  a 
dead  weight  of  20  tons.  To  date  in  the  construction 
of  the  building  4,996  such  piles  have  been  driven. 

In  the  process  of  construction  of  the  foundation  a 
template  of  wood  is  first  built  up,  of  the  shape  of 
the  desired  formation,  the  concrete  being  then  laid 
on  in  layers  inside  the  template.  The  necessary  bolts 
for  the  base  plates  are  held  in  place  and  securely  em- 
bedded in  the  concrete. 

First  after  the  concrete  comes  the  bed  plate,  and 
upon  this  Is  bolted  the  distance  piece  between  the 
bed  plate  and  the  first  stage  of  the  turbine. 

The  footstep  for  the  vertical  shaft  is  then  fastened 
to  the  bed  and  the  shaft  lowered  into  place,  which 
is  a  piece  of  work  requiring  the  utmost  care.  Fol- 
lowing this  comes  the  bucket  wheel,  which  is  a  large 
disk,  cast  solidly,  the  buckets  being  bolted  onto  its 
edge  in  sections.  There  are  i,aoo  buckets  on  the 
wheel.  After  the  bucket  wheel  Is  in  place  the  first 
stage  of  the  turbine  is  put  on.  All  this  work  re- 
quires great  accuracy  in  handling  the  crane,  as  the 
parts  are  extremely  heavy   and  fit  to  a  nicety. 

Now  comes  the  stationary  armature  field,  which 
rests  upon  the  top  of  the  turbine  casing.  The  arma- 
ture, together  with  the  wiring  and  casing,  weighs 
50  tons  and  Is  six  feet  lo  inches  in  diameter.  Inside 
it,  on  the  vertical  shaft,  is  next  mounted  the  re- 
volving field,  45  tons  In  weight,  with  its  pole  pieces 
heavily  strapped  with  steel  bands  to  resist  the  enor- 
mous centrifugal  force  due  to  the  high  velocities. 

The  unit  Is  now  complete,  except  for  the  acces- 
sories, such  as  the  governing  appr.ratus,  etc.,  which 
are  added  afterward. 

Between  the  footstep  in  the  base  and  the  lower 
end  piece  of  the  shaft  a  film  of  oil  three  to  four 
thousandths  of  an  inch  in  thickness,  is  kept  circulat- 
ing at  a  pressure  of  1.200  pounds  to  the  square  inch, 
preventing  wear  on  the  bearing  .'^urface.  A  device 
operated  bv  a  worm*  and  gear  enables  the  attendant 
to  raise  and  lower  the  whole  moving  part  of  the 
turbine  and  adjust  It  to  the  thousandth  part  of  an 
Inch. 

The  inlet  steam  pipe  for  each  turbine  comes  from 
the  boiler  room  and  divides  into  two  branches,  one 
going  to  the  valves  on  each  side  of  the  turbine.  There 
are  a  large  number  of  these  valves  on  each  side, 
each  opening  betwen  a  pair  of  blades  In  the  first 
stage  of  the  turbine.  Each  valve  is  operated  by  a 
solenoid,  whose  circuit  is  closed  by  contacts  arranged 
spirallv  on  a  drum  which  is  rotated  by  a  steel  rib- 
bon  coming  from   the  centrifugal  governor. 

As  the  speed  increases,  the  governor 'operates  to 
revolve  the  drum  In  a  direction  which  successively 
energizes  the  solenoid  circuits  to  close  valves  until 
the  number  of  buckets  receiving  steam  is  cut  down 
sufliclentlv  for  the   speed   to  fall   off  again. 

The  main  steam  pipe  is  fitted  with  a  butterfly 
valve  which  can  operate  automatically  and  shut  off 
steam  in  case  the  turbine  for  any  cause  should  at- 
tempt  to   race.  .       , 

An  important  part  of  the  installation  is  the  con- 
denser, of  wdiich  several  views  were  shown.  The 
condensing  water  is  pumped  in  hy  a  centrifugal  pump 


10  feet  in  diarrieter.  One  condenser  Is  used  for 
each  unit  and  each  contains  4-775  tubes  16  feet  2M1 
inches  in  length. 

During  the  lecture  Mr.  King  showed  one  view  of 
the  comparative  size  of  a  turbo  unit  from  the  ground 
to  the  top  of  the  governor  and  a  vertical  cross- 
compound  reciprocating  engine  of  an  equal  capacity. 
The  extreme  top  of  the  turbo  unit  came  on  a  level 
with  the  center  of  the  shaft  of  the  reciprocating 
engine,  and  from  this  it  can  be  conceived  that,  when 
it  comes  to  cubical  contents,  the  steam  turbine  is 
much  smaller  than  Its  rival,  which  stands  close  to 
50  feet  from  foundation  to  the  top  of  the  low-pres- 
sure cylinder. 


hauled  across  the  city  to  the  railroads.  It  has  also 
been  proposed  to  have  the  Detroit  United  Railway 
build  an   electric   freight  belt  line   around   the   city. 


Northwestern  Electrical  Convention. 

The  twelfth  annual  convention  of  the  Northwest- 
ern Electrical  Association  will  be  held  in  Hotel 
Pfister,  Milwaukee,  Wis.,  on  January  20th,  21st  and 
22d.  An  interesting  and  instructive  programme  has 
been   prepared.     It   is   as   follows: 

Wednesday    Morning,   January   20th. 

Convene    at    11:30    a.    m.     Roll    call.     Reading   of 
the   minutes    of  the   previous   meeting.     Annual   ad- 
dress by  President  F.  W.  Bowen  of  Kenosha,  Wis. 
Reports    of   secretary   and    treasurer. 
Wednesday  Afternoon. 

Appointment  of  nominating  and  membership  com- 
mittees. Applications  for  membership.  Reports  of 
all  committees  except  nominating".  Miscellaneous 
business. 

Paper — "Storage  Batteries  for  Central-station 
York,"  by  J.  M.  S.  Waring  of  Chicago. 

Paper — "Peculiarities  of  Magnets,"  by  Richard 
Varley  of  Providence,  R.  I. 

Paper — "Rectifiers,"  by  W.   Sheidel  of  Chicago. 

Wednesday   Evening. 

Theater  party. 

Thursday   Morning. 

Paper— "Double-current  Generators  and  Their 
Connection  with  Double-current  Supply."  by  W.  L. 
Waters. 

Paper — "Central-station  Heating,"  by  W.  H. 
Schott  of  Chicago. 

Paper — 'Standard  Practice  In  the  Use  of  Alter- 
nating-current Electrical  Apparatus,"  by  J.  J.  Gib- 
son. 

Thursday    Afternoon. 

Report  of  nominating  committee  and  election  of 
officers. 

Paper — "Steam  Turbines"  (illustrated),  by  James 
Lyman,   Chicago. 

Paper — "Rectifiers,"  by  Professor  C.  F.  Burgess, 
Universitj'    of   Wisconsin. 

Lecture — "Radium"-  (illustrated),  by  Professor  R. 
A.    Millikan,   University  of  Chicago. 

Thursday    Evening. 
Annual  banquet. 

Friday    Morning. 
Unfinished    business.    Adjournment. 


The  sessions  will  be  held  in  the  convention  hall 
on  the  second  floor  of  the  Hotd  Pfister.  Manufac- 
turers will  make  exhibits  in  the  rooms  and  corridors 
of  the  hotel. 

Tt  is  expected  that  a  large  party  will  go  from 
Chicago.  James  Wolff,,  master  of  transportation,  as 
in  former  years,  has  arranged  for  special  cars  on 
the  Qiicago  and  Northwestern  train  for  Milwaukee 
leaving  the  Northwestern  station  in  Chicago  at  9 
a.  m.  on  January  20th. 

Following  is  a  list  of  the  names  of  the  present 
officers  of  the  Northwestern  Electrical  Association: 
President,  F.  W.  Bowen  of  Kenosha,  Wis. ;  first 
vice-president,  A.  M.  Barron  of  South  Bend,  Ind. ; 
secretary  and  treasurer,  Thomas  R.  Mercein,  Mil- 
waukee; directors,  S.  B.  Livermore  of  Wmona, 
Minn.,  T.  F.  Grover  of  Fond  du  Lac,  W^is.,  and 
J.   H.    Harding  of  Laporte,   Ind. 


Freight   Handling    by   Electric    Railway. 

There  is  a  plan  on  foot  to  establish  in  Detroit, 
Mich.,  at  least  four  freight-receiving  stations  in  the 
extreme  corners  of  the  city,  to  be  connected  with 
the  various  steam-railway  and  boat  freight  depots 
by  electric  street-car  lines.  This  is  being  considered 
by  the  Detroit  L^nited  Railway  and  the  Board  of 
Commerce,  acting  in  conjunction  with  a  committee 
appointed  by  the  City  Council.  A  definite  plan  of 
action  has  not  been  determined  yet.  but  the  plan  is 
to  establish  a  freight-receiving  station  in  each  of 
the  big  manufacturing  districts  in  the  north,  east, 
south  and  west  comers  of  the  city.  The -freight 
accumulated  will  be  conveyed  to  the  railroad  and 
boat  warehouses  at  regular  intervals  by  electric  cars. 
This,  it  is  figured,  will  save  mucli  time  in  handling 
!^hipments  of  all  kinds.  Now  the  freight  must  w-alt 
for   cars   to   be  brought   to   the   sidings   or  must   be 


Iroquois  Fire  Investigation. 

By  the  coroner's  count  572  deaths  have  occurred 
as  a  result  of  the  Iroquois  Theater  fire.  Mrs.  and 
Miss  Owens,  who  were  among  those  who  lost  their 
lives,  were  the  mother  and  sister  of  Roy  Owens  of 
the  Automatic  Electric  Company.  The  slight  dis- 
parity in  number  between  the  newspaper  reports  and 
the  official  record  of  the  coroner  Is  due,  no  doubt, 
lo  the  fact  that  some  of  the  bodies  were  moved 
from  one  morgue  to  another,  and  a  few  were  counted 
twice  by  the  newspaper  representatives. 

The  results  of  the  coroner's  inquest  so  far  have 
gone  to  show  only  too  well  the  lack  of  necessary  fire 
precautions,  which  caused  the  disaster.  The  building, 
though  without  doubt  fireproof  in  itself,  with  its 
contents  and  just  the  right  train  of  circumstances, 
became  the  worst  fire  trap  known  in  the  history  of  the 
country. 

The  direct  cause  of  the  fire,  as  was  reported  at 
first,  was  an  open  spotlight  situated  above  the 
switchboard  and  not  owned  by  the  proprietors  of  the 
theater  but  by  the  Bluebeard  Company.  The  flames 
originated,  according  to  what  appears  to  be  a  pre- 
ponderance of  evidence,  by  the  edge  of  a  drapery 
over  the  proscenium  arch  blowing  into  the  open 
arc  or  very  near  it,  as  was  testified  by  several  wit- 
nesses among  those  who  were  on  the  stage  at  the 
time. 

Stationary  Engineer  Robert  E.  Murray  was  an 
important  witness  at  the  inquest,  as  he  had  rushed 
upon  the  stage  immediately  after  the  fire  broke 
out.  He  testified  as  did  many  other  witnesses  that 
the  asbestos  curtain  caught  on  the  proscenium-light 
reflector,  which  was  swung  out  from  its  normal 
position.  He  also  stated  that  there  were  no  precau- 
tions for  fire  on  the  stage  except  kilfyre  tubes. 
There  were  four  standpipes  in  the  house,  but  only  one 
hose,  which  was  in  the  front  of  the  building.  It 
also  was  testified  by  this  witness  that  there  were  no 
fire-alarm  boxes  In  the  building,  and  that  a  telephone 
in  the  front  office  of  the  building  on  the  second 
floor  was  the  only  means  in  the  building  for  turn- 
ing in  an  alarm.  As  to  skylights  over  the  stage, 
conclusive  proof  was  shown  that  these  were  not 
electrically  operated  but  could  be  raised  by  releasing 
a  counterweight,  which  was  not  done  at  the  time 
of  the  fire. 

Another  important  witness  was  William  Wiertz, 
who  was  operating  one  of  the  lights  on  the  stage. 
He  stated  that  the  spotlight  In  question  was  not 
directly  under  the  curtain  and  that  at  the  time  of  the 
"moonlight"  scene  a  blue  shade  v;as  over  all  the 
lights.  As  to  the  inclosed  spotlight  on  the  bridge 
over  the  switchboard  (the  lens-box  light)  the  wit- 
ness said  that  the  inside  of  the  casing  was  lined  with 
asbestos  paint  and  that  in  front  of  the  carbons  there 
was  an  asbestos  blind,  so  that  the  glare  of  the  carbons 
would  not  fall  directly  on  the  scene.  He  also  said 
that  all  the  connections  were  carefully  insulated  with 
rubber  tape. 

The  investigation  has  shown  without  doubt  that 
there  was  no  sprinkling  apparatus  above  the  stage 
and  that  no  proper  signs  wt^je  placed  over  the 
exits,  most  of  which  were  closed  and  locked.  Iron 
gates  barred  the  way  on  the  stairs  leading  from  the 
balcony  to  the  dress-circle  entrance,  and  it  was 
stated  at  the  hearing  by  Manager  George  N.  Dusen- 
bury  of  the  auditorium  part  of  the  theater  that  these 
gates  were  locked  when  the  fire  broke  out  and  the 
rush  came. 

After  the  Iroquois  fire  the  mayor  immediately 
caused  all  theaters  and  places  of  amusement  closed. 
A  City  Council  committee  then  set  about  preparing 
a  new  fire  ordinance,  intended  to  prevent  a  recur- 
ring disaster.  Among  the  clauses  of  the  new  or- 
dinance, which  are  likely  to  be  adopted,  are  the 
following:  No  more  calcium  lights  shall  be  used  on 
stages  in  Chicago;  the  switchboard  shall  be  inclosed 
with  a  fireproof  screen :  all  arc  lights  used  on  the 
stage  must  be  approved  by  the  cit}'  electrician;  a 
telegraph  alarm-box  must  be  placed  in  the  theaters: 
all  fuses  must  be  of  the  fireproof-inclosed  type;  a 
system  of  lighting  for  the  auditorium  and  entrances 
Independent  of  the  stage  system  shall  be  installed. 
the  circuits  of  ^vhich  shall  be  entirely  independent  of 
every  other  circuit  in  the  house. 

It  is  also  proposed  to  compel  either  an  open  space 
on  four  sides  of  the  building  or  else  a  fireproof-in- 
closed passagewa}"^  for  the  fire  escapes.  Automatic- 
sprinkling  apparatus  must  be  installed  over  the' stage. 
.An  open-elevator  shaft  with  sprinkler  may  be  substi- 
tuted for  an  inclosed  shaft.  Steel  By  galleries  and 
rigging  lofts  shall   he  built. 
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Northwestern  Cedarmen's  Association. 

The  annual  meeting  of  the  Northwestern  Cedar- 
men's  Association  was  held  at  the  Auditorium  Hotel, 
Chicago,  Tuesday,  January  5th.  It  is  interesting  to 
electrical  men  from  the  fact  that  the  cedarmen  are 
large  pole  producers.  The  meeting  was  well  at- 
tended and  wa«  pronounced  a  most  successful  one. 
Although  the  majority  of  the  members  of  this  asso- 
ciation operate  in  the  Northwest,  Chicago  has  be- 
come the  recognized  center  of  the  cedar-pole  men 
and  as  a  consequence  the  Chicago  members  felt  that 
it  was  time  that  the  convention  was  held  in  this  city. 
The  business  session  occupied  the  attention  of  the 
members  during  the  entire  afternoon,  the  greater 
part  of  which  was  taken  up  with  discussions,  of 
which  the  meeting  was  prolific.  Reports  from  mem- 
bers indicated  that  the  cedar  trade  was  in  a  fair 
condition. 

The  meeting  was  called  to  order  by  Treasurer 
Reade.  M.  K.  Bissell  of  Escanaba,  Mich.,  was 
chosen  chairman,  and  the  routine  business  of  the 
meeting  was  begun. 

The  secretary  read  the  annual  address  of  Presi- 
dent R.  H.  Downing  (who  was  prevented  from  at- 
tending by  illness),  which  was,  in  part,  as  follows: 
"The  first  paragraph  of  your  constitution  and  by- 
laws reads  as  follows :  'The  title  of  this  organiza- 
tion shall  be  the  Northwestern  Cedarmen's  Associa- 
tion, and  its  object  shall  be  to  secure  a  full  under- 
standing of  the  conditions  surrounding  the  white- 
cedar  market  in  the  territory  covered  by  this  asso- 
ciation, the  establishment  of  uniform  weights  and 
rules  for  the  inspection  of  cedar  as  legitimate  basis 
for  more  nearly  uniform  prices,  and  to  propose  and 
carry  out  such  other  measures  as  may  be  deemed 
for  the  welfare  and  in  the  interest  of  wholesale 
dealers  in  and  manufacturers  of  white  cedar,  mem- 
bers of  this  association.'  This  covers  the  whole 
ground— 'secure  a  full  understanding  of  the  condi- 
tions surrounding  the  market  as  a  legitimate  basis 
for  more  nearly  uniform  prices'  and  give  the  in- 
formation to  the  members  so  they  can  profit  by  it. 
'This  is  all  it  can  be  expected  to  do.  It  simply  pro- 
poses to  collect  or  secure  information  for  you  and 
place  it  before  you  in  such  shape  that  it  will  enable 
you  to  know  what  you  should  obtain  for  your  prod- 
uct. . 

"When  the  association  was  first  organized  and 
manufacturers  and  dealers  began  to  take  some  interest 
in  it  the  wdiite-cedar  industry  was  in  a  rather  cha- 
otic condition.  There  was  no  uniformity  in  prices 
or  weights,  no  specifications  as  to  quality  or  kind ; 
each  man  was  a  law  unto  himself  and  wanted  to 
be  to  his  competitor.  .Ml  this  has  been  changed. 
The  delivered  lists  based  on  shipment  from  one 
central  point  equalize  all  prices ;  the  rate  classifica- 
tion books  issued  by  the  association,  from  a  financial 
standpoint,  are  alone  w^orth  all  it  costs  any  of  you 
for  membership  and  dues.  The  price  lists  are  com- 
piled by  committees  who  are  or  should  be  experts 
in  their  line  and  in  closest  touch  with  the  market, 
and,  although  I  have  heard  expressions  of  opinion 
to  the  contrary,  I  believe  no  list  has  ever  been 
issued  that  was  not  an  honest  opinion  of  the  com- 
mittee as  to  the  values  that  could  be  obtained  at 
the  time.  This  is  all  the  association  promises  to 
do  for  you,  and  none  of  you  can  truthfully  say  it 
has  not  fulfilled  its  promises.  It  has  done  more. 
The  last  three  years  have  been  years  of  quickly 
shifting  values ;  prices  of  all  commodities  have  ad- 
vanced without  concerted  action  by  the  association. 
None  of  us  would  have  obtained  what  we  did  for 
our  material,  and  no  doubt  some  of  us  would  be 
selling  at  1893  prices.  So  much  for  what  it  has 
done. 

"What  are  its  possibilities?  What  benefits  can 
you  expect  from  it  in  the  future?  I  have  stated  that 
values  have  advanced  for  the  past  three  years.  Un- 
fortunately, this  is  not  exactly  correct.  Like  almost 
all  other  commodities,  that  in  which  you  deal  has  taken 
a  decline  in  the  last  six  months,  .^s  you  have  al- 
ways obtained  better  results  by  united  action  in 
securing  any  advance  the  market  justifies,  it  is 
common  sense  to  assume  that  united  action  would 
more  quickly  stop  an  unwarranted  decline.  With 
the  country  in  excellent  financial  condition,  with 
the_  water  squeezed  out  of  a  large  number  of  over- 
capitalized industrial  concerns,  and  inflated  values 
of  stocks  and  commodities  and  prospects  getting 
better  every  day  for  a  year  of  good  business,  why 
should  we  not  by  united  action  now  make  a  strong 
effort  to  hold  prices  steady  for  a  product  that  has 
never  had  an  inflated  value?  For,  good  as  the  prices 
may  seem  that  you  have  been  getting  the  last  two 
or  three  years,  there  is  no  other  forest  product  that 
does  not  bring  a  higher  average  price  per  carload 
than  white  cedar. 

"My  remarks  are  chiefly  for  those  who  handle 
posts  and  sin'ngles,  but  they  apply  with  equal  force 
to  members  engaged  in  the  pole  business.  To  them 
I  would  say,  do  not  believe  you  can  fool  your  com- 
petitor by  talking  high  price  and  good  demand  to 
him  when  you  meet  him.  and  then  cut  the  life  out 
of  the  first  contract  you  get  a  chance  to  bid  on : 
he  is  doing  the  same  thing.  Get  together;  agree  on 
a  reasonable  price  and  stand  by  it :  there  is  going 
to.  be  business  enough  for  you  all. 

"I  would  request  of  ray  successor  to  be  careful 
in  the  selection  of  committees.  The  best  men  we 
have  should  be  appointed  on  them  and  they  should 
meet  often,  and  it  seems  to  me  it  would  be  a  good 
plan  for  the  association  to  have  a  general  meeting 
in  April  or  May,  after  the  winter's  operations  are 
completed,  to  discuss  prevailing  conditions  and  make 
any  changes  in  the  list  that  might  be  desirable." 


Secretary  Oilman,  in  the  course  of  his  report,  said: 
"The  last  year  has  been  a  fairly  good  one  for 
our  members,  but  not  as  prosperous  a  j^ear  as  some 
of  its  predecessors.  There  has  nothing  occurred, 
however,  during  the  year  that  has  warranted  calling 
a  special  meeting  of  the  association,  and  there  have 
not  been  any  changes  made  in  the  recommended 
price  list  since  May  loth  last.  How  well  the  prices 
have  been  maintained  you  who  are  engaged  in  sell- 
ing the  trade  know. 

"During  the  last  year  our  association  has  held 
its  own  as  far  as  membership  is  concerned.  We 
have  lost  some  members  by  firms  going  out  of  busi- 
ness and  have  gained  some  others,  so  that  we  have 
a  mernbership  of  73  in  seven  states,  mostly,  how- 
ever, in  Illinois,  Wisconsin,  Michigan  and  Minne- 
sota. Since  our  annual  meeting  a  year  ago  we 
have  lost  six  members,  as  follows :  Humbird  Lum- 
ber Company,  Sand  Point,  Idaho :  Holcomb-Lobb 
Compans':  Chicago,  111. ;  A.  D.  Day  &  Co.,  Engadine, 
Mich. ;  C.  Harter  &  Son.  Pembina.  Mich. ;  Ross 
Bros.  &  Co.,  Spaulding,  Mich.;  Parkinson  Cedar 
Company,  Madison,  Wis.  We  have  gained  six  new 
members.,  viz. :  Maltby  Lumber  Company,  Bay  City, 
Mich. ;  R,  Connor  Company,  Marshfield,  Wis. ;  John 
R.  Davis  Lumber  Compan}',  Phillips,  Wis. ;  Page 
&  Hill  Company,  Minneapolis,  Minn. ;  Bay  De 
Noquet  Company,  Nahama,  Mich.,  and  L.  H.  Rob- 
erts,  Paton,   Iowa. 

"We  have  had  several  applications  for  member- 
ship from  jobbers  who  put  in  stock  in  the  woods 
and  sell  it  in  bulk  to  our  members.  Owing  to  the 
change  made  in  our  eligibility  clause  two  years  ago 
it  has  not  been  possible  to  admit  to  membership 
such  concerns,  as  our  organization,  as  generally  in- 
terpreted,   is   a    selling   organization. 

"We  have  had  a  great  deal  of  correspondence  dur- 
ing the  last  year  with  handlers  and  large  users  of 
cedar  products  all  over  the  United  States,  and  many 
applications  for  our  rules  for  inspection  and  tables 
of  weights,  showing  that  our  association  is  being 
universally  recognized  as  authority  on  white-cedar 
products.  There  has  been  a  noticeable  increase  in 
applications  for  matter  of  this  sort,  which  I  believe 
is  a  good  indication  and  one  that  bespeaks  for  our 
association    a    standing    in    the    trade. 

"Our  association  might  accomplish  more  if  it  were 
possible  to  devise  some  way  of  compelling  members 
to  maintain  prices,  but  this  is  not  possible  or  prac- 
tical in  an  organization  such  as  this.  By  having  a 
recommended  list,  and  keeping  members  in  touch 
with  the  situation,  together  with  a  meeting  once  or 
twice  a  year,  our  association  accomplishes  a  great 
deal  of  good,  but  beyond  this  wc  cannot  very  well 
go.  If  it  were  possible  to  gather  tabulated  statistics 
showing  amounts  of  stock  on  hand  at  the  different 
seasons  of  the  year  our  association  could  be  made 
more  valuable  to  its  members,  and  that  some  effort 
be  made  in  this  direction   I   w"0uld   recommend. 

"Tlie  getting  out  of  freight-classification  books 
each  year,  while  expensive,  has  been  found  to  be 
of  great  help  to  members.  During  the  last  year 
sonre  changes  were  made  in  the  tariff,  so  that  our 
books  could  be  relied  upon  during  the  latter  part 
of  the  year.  As  the  cost  of  issuing  new  books  is 
quite  large,  it  might  be  well  in  the  future  to  issue 
supplements  as  changes  in  rates  are  made,  and  in 
this  way  members  can  keep  their  books  corrected  to 
date. 

"On  June  12th  last  our  board  of  directors  took 
favorable  action  regarding  the  adoption  of  the  terms 
of  the  National  Lumber  Manufacturers'  Association, 
of  which  you  were  all  advised  at  that  time.  These 
terms  are  now,  I  believe,  being  quite  generally  ad- 
hered to  by  our  members  in  the  sale  of  posts  and 
shingles  to  the  yard  trade.  'This  movement  puts 
our  association  in  line  with  all  of  the  wholesale 
knnber   associations    of   the   country." 

Treasurer  H.  W.  Reade  then  presented  his  an- 
nual report. 

The  report  of  the  post  and  shingle  committee  was 
presented  by  F.  J.  Lange,  the  chairman,  and  it  re- 
sulted in  a  long  discussion  on  the  trade  and  price 
situation.  It  developed  that  the  cost  of  producing 
cedar  stock  has  greatly  increased  during  the  last 
few  years,  necessitating  members  obtaining  firm 
prices  in  order  to  realize  a  small  profit.  C.  H. 
Worcester  reported  for  the  pole  committee  that  it 
would  not  recommend  any  price  list. 

Hall  L.  Brooks  reported  for  the  official  inspection 
committee  as  follows :  "The  committee  on  inspec- 
tion recommends  that  the  inspection  rules  remain 
as  they  now  are." 

The  chairman  appointed  C.  H.  Worcester,  A.  P. 
Hopkins,  E.  H.  Valentine,  J.  K.  Wright  and  George 
Nicholson.   Jr..   as  the   nominating  committee. 

A  recess  was  taken  while  the  nominating  commit- 
tee prepared  its  report,  which  recommended  the  fol- 
lowing-named ofiicers  and  directors  for  the  ensuing 
year: 

President — H.    W.    Reade.   Escanaba.    Mich. 

Vice-president — Daniel  MacGillis.  Milwaukee,  Wis. 

Directors — E.  H.  Valentine,  Chicago :  O.  Erickson. 
Escanaba ;  M.  IT.  Coolidge,  Minneapolis ;  F.  W. 
Robinson,  Bovee.  Mich. 

The  report  of  the  committee  was  adopted  and 
the  officers  declared  elected.  Chairman  Bissell  then 
called  the  newly  elected  president  to  the  chair,  which 
he  took  with  the  dignity  of  an  old  presiding  officer. 
G.  L.  Lindsley  invited  the  members  present  to  at- 
tend a  dinner  at  6:30  p.  m.,  as  the  guests  of  the 
Chicago  wholesalers  and  others.  A  vote  of  thanks 
to  the  retiring  officers  was  passed,  after  which  the 
convention    adjourned. 

A  meeting  of  the  newly  elected  board  of  directors 


followed,  at  which  the  resignation  of  Fred  H.  Gil- 
man,  who  has  been  secretary  of  the  association  for 
the  last  three  years,  was  presented  and  accepted. 
Mr.  Gilman  gave  as  his  reason  for  resigning  that 
he  expected  to  be  absent  most  of  the  time  the  com- 
ing year  on  the  Pacific  Coast  and  would  not  be 
able  to  attend  to  the  duties  of  the  office.  John  F. 
Hayden  of  Minneapolis  was  elected  secretary  and 
W.  B.  Thomas  of  Manistique,  Mich.,  was  elected 
treasurer  for  the  ensuing  year.  The  secretary  was 
instructed  to  issue  a  supplement  to  the  freight-clas- 
sification  books,  correcting  them  to   date. 

In  the  evening  the  members  and  guests  attended 
a  banquet  at  the  Union  League  Club,  as  guests  of 
the  Chicago  contingent.  The  arrangements  for  the 
banquet  were  made  bv  C.  H.  Worcester,  E.  H.  Val- 
entine and  George  L  Lindsley.  and  the  affair  was 
most  enjoyable.  E.  H.  Valentine  was  toastmaster 
and  performed  his  duties  in  his  usual  witty  and 
satisfactory  manner.  Among  those  who  responded 
to  toasts  were  President  Reade,  Fred  H.  Gilman, 
J.  T.  Hayden,  A.  P.  Hopkins,  M.  B.  Cross,  Mar- 
shall H.  Coolidge,  C.  H.  Worcester,  George  L. 
Lindsley,   O.   Erickson   and   Hall   L.   Brooks. 

PsEsiDENT  Reade. 

In  electing  H.  W.  Reade  president,  the  members 
of  the  Northwestern  Cedaririen's  Association  have 
made  an  admirable  selection,  ilr.  Reade  is  one  of 
the  most  popular  men  in  the  cedar-pole  business 
and  possesses  those  traits  which  characterize  the 
successful  business  man.     He  is  secretary  and  treas- 


H.     W.     READE.     PRESIDENT    NORTHWESTERN    CEDARMEN  S 
ASSOCIATION. 

urer  of  the  Pittsburg  and  Lake  Superior  Iron  Com- 
pany of  Escanaba,  Mich.,  which  is  numbered  among 
the  largest  producers  of  cedar  poles,  ties,  etc.  His 
connection  WMth  this  company  dates  back  16  years 
and  he  has  been  actively  engaged  in  the  cedar-pole 
business  during  the  last  11  years.  Mr.  Reade  has 
seen  the  Northwestern  Cedarmen's  Association  grow 
from  the  first  meeting  of  a  handful  of  struggling 
dealers  up  to  its  present  satisfactory  proportions, 
and  takes  pride  in  the  fact  that  the  association  is 
now  recognized  in  all  parts  of  the  United  States 
wdiere  cedar  products  are  used  and  in  the  further 
fact  that  the  output  of  the  cedar  firms  composing 
the  association  represents  several  millions  of  dol- 
lars. Mr.  Reade  was  treasurer  of  the  association 
during  the  last  five  years.  With  so  energetic  a  man 
as  Mr.  Reade  at  its  head,  it  is  safe  to  say  that  the 
Northwestern  Cedarmen's  Association -will  this  year 
add  to  its  standing  and  infiuencc  in  the  cedar  trade. 

Convention  Notes. 

C.  J.  Huebel  of  the  C.  J.  Huebel  Company  of 
Menominee,  Mich.,  was,  of  course,  on  hand. 

E.  E.  Kaufman  of  the  Carney  Bros.  Company, 
Chicago,  represented  the  interests  of  that  well-known 
concern. 

Messrs.  Erickson  and  Bissell  of  Escanaba,  Mich., 
\vcre  both  on  hand.  They  renewed  acquaintance 
with  many  friends. 

Hall  L.  Brooks  of  Tomahawk,  Wis.,  accused  of 
being  the  man  w'ith  "the  smile  that  won't  come  off," 
was  a  prominent  figure  at    the  meeting. 

J.  K.  Wright,  one  of  the  oldest  men  in  the  cedar 
i>usiness,  managed  to  find  time  to  run  down  from 
Marinette,  Wis.,  and  give  his  advice  to  the  asso- 
ciation. 

James  Jeffrey  represented  the  interests  of  the  Will- 
iam Mueller  Company  of  Chicago,  in  the  absence 
of  William  Mueller,  Jr.,  wdio  was  unable  to  attend 
the   meeting. 

A.  Maltby.  president  of  the  Maltby  Lumber  Com- 
pany of  Bay  City,  Mich.,  though  one  of  the  new 
members  of  the  association,  was  one  of  the  most 
respected  delegates. 

M.  B.  Cross,  manager  of  the  cedar  department 
of  Francis  Beidler  &  Co.,  Chicago,  though  a  com- 
paratively new  man  in  the  pole  business,  was  instru- 
mental in  looking  after  the  welfare  of  the  visitors. 
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Mr.  Cross  also  looked  after  the  Beidler  interests 
with  his  characteristic  abilitj^  and  was  assisted  by 
J.   C.  Schrader. 

A.  T.  Naugle  of  the  E*.  E.  Naugle  Tie  Company, 
Chicago,  was,  of  course,  in  attendance,  for  a  cedar- 
merfs  convention  would  be  lonely  without  him.  This 
year  Mr.  Naugle  was  assisted  by  T.  B.  Conover. 

The  Valentine-Clark  Company's  interests  were 
looked  after  by  President  E.  H.  Valentine.  Mr. 
Valentine  seldom  attends  conventions,  but  of  late 
years  he  has  managed  to  attend  the  cedarmen's 
meetings. 

A.  P.  Hopkins,  president  of  A.  P.  Hopkins  &  Co., 
Escanaba,  Mich.,  who  has  not  attended  the  meetings 
of  the  association  for  several  years,  was  present,  and 
it  is  safe  to  say  that  the  convention  felt  honored  by 
his   presence. 

John  H.  Fowler  of  Chicago  was  one  of  the  con- 
spicuous figures  at  the  meeting.  Mr.  Fowler's  pole 
interests  have  increased  wonderfully  within  the  last 
two  years,  and  his  untiring  energy  bids  fair  to  bring 
him   even  nearer  the  top. 

No  member  of  the  association  is  more  highly  re- 
spected than  Marshall  H.  Coolidge  of  Minneapolis. 
Mr.  Coolidge  is  one  of  the  oldest  cedar-pole  men 
in  the  Northwest  and  his  presence  at  this  meeting 
was   hailed  with  delight. 

No  convention  would  be  complete  without  that 
representative  cedarman,   George  L.  Lindsley,  presi- 
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Members  and  Guests. 

Among  those  in  attendance  at  the   meeting  were 
the   following-named : 

Eissell,  M.   K.,   Erickson  &  Eissell Escanaba,  Mich. 

Brooks,    Hall    L Tomahawk,    Wis. 

Bownng,  Wilham  P.,  C.  H.  Worcester  Companv Chicago. 

Bruett,    T.    A.,    Wilbur    Lumber    Company Milwaukee. 

Clark,    L.    C,    American    Telephone    Journal Chicago. 

Collins,    W.    Forman,    Western    Electrician Chicago. 

Conover,  T.  B.,  E.    E.  Naugle  Tie  Co Chicago. 

Coohdge,  Marshall  H.,  Marshall  H.  Coolidge  Co. .Minneapolis. 

Cross,    M.    B.,    Francis    Beidler   &    Co Chicago. 

Erickson,  O.,  Erickson  &  Eissell Escanaba,   Mich. 

Farnsworth,    Geo.    J.,    Bay    DeNoquet    Co Nahma    Mich 

Fitzgibbons,  J.  H.,  Wisconsin  Timber  and  Land  Co 

■  •  ■ ; Mattoon,    Wis. 

Forbnch,    C.    W.,    Western    Electrician Chicago. 

Fowler,    John    H.,    Fowler-Jacobs    Co Chicago. 

Fuimer,  D.   M.,  Fulraer-Kuester-Schroeder  Co Chicago. 

Fulmer,   J.    W.,    Fulmer-Kuester-Schroeder    Co 

Florence,   Wis. 

Gerich,    J.    E.,    MacGillis    and    Gibbs    Lumber    Company.. 

Milwaukee. 

Oilman,    Fred    H.,    American    Lumberman Minneapolis 

Haines,    A.    W.,    Holt    Lumber    Co Chicago. 

Hayden,  J.    T.,   Mississippi    Valley  Lumberman.  .Minneapolis. 

Hooper,  J.    R.,   American    Lumberman Chicago. 

Hopkins,  A.  P.,  A.  P.  Hopkins  &  Co Escanaba,  Mich. 

Huebel,   C.  J.,   C.   J.    Huebel    Company. ..  .Menominee,    Mich. 

Jeffery,    J.,    Wm.     Mueller     Co Chicago. 

Kaufman,    E.    E.,    Carney    Bros.    Company Chicago. 

King,  J.    C,   King  &  Eartles  Lumber   Co Cleveland,   O. 

Lang,    F.    J.,    Wisconsin    Land    and    Lumber    Company. . . . 

Herraansville,    Mich. 

Lindsley,    Geo.    L.,    Lindsley    Bros.     Company Chicago. 

Maltby,  A.,    Maltby  Lumber   Co Bay  City,    Mich. 

Mackenzie,  W.  R.,  Brittingham  &  Hixon  Lumber  Co 

Madison,     Wis. 

^fcUevitt.   J.    A..    Cloquet   Tie   and   Post   Co.  .  .  .  Cloquet.  Minn. 
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The  valley  is  now  having  several  irrigation  ditches 
constructed  and  will  soon  support  a  considerable 
population. 


Institute  Meeting  in  Chicago. 

President  Arnold  was  in  the  chair  at  the  Chicago 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers on  January  I2th.  Lamar  Lyndon's  paper  on 
"The  Comparative  Behavior  of  Floating  and  Booster- 
controlled  Batteries  on  Fluctuating  Loads,"  presented 
at  the  November  meeting  in  New  York  city  and 
printed,  in  abstract,  in  the  Western  Electrician  of 
December  19th  last,  was  read  in  abstract  by  J.  M.  S. 
Waring  of  Chicago.  In  the  discussion  George  A. 
Damon  of  Chicago,  Joseph  Appleton  of  Philadelphia, 
John  I.  Beggs  of  Milwaukee,  B.  J.  Arnold  of  Chi- 
cago and  Ernest  Lunn  of  Chicago  took  part.  The 
second  feature  of  the  evening  was  the  paper  by  J.  R. 
Bibbins  of  New  York  on  "Gas  Power  for  Central 
Stations."  ]Mr.  Bibbins  was  present,  and  read  an  ab- 
stract of  his  own  paper.  Tliis  paper  is  in  abstract 
elesewhere  in  this  issue.  Those  taking  part  in  the 
gas-engine  discussion  were  Mr.  Arnold,  Mr,  Beggs, 
George  N.  Eastman,  C.  E.  Sargent  and  W.  L.  Abbott 
of  Chicago,  C.  H.  Williams  of  Madison,  Wis.,  and 
Mr.  Bibbins. 

The  meeting  was  of  exceptional  interest  and  well 
attended.     The  next  meeting  in  Chicago  will  be  held 
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SOME    OF  THE    DELEGATES    TO    THE    NORTHWESTERN'    CED.iR.MEN  i    CONVENTION. 

dent  of  the  Lindsley  Bros.  Company  of  Chicago.    He  McDonough,   W.   H.,   American   Telephone  Journ^h^ .  ^.^.^^ 

was  ably  assisted  in   looking  after  the  Lindsley  in-  McMe'a'li' H."'B.',Teiephony.'.'.".'.'. .".'.'.'.'.'.'.'.'.'.'.'.'.'..  .Chicago. 

terests  by  Assistant  Manager  J.  Allan  Navarre.  McQueen,  W.  W.,  Kellogg  Switchboard  Si  Supply  Co 

Escanaba,  Mich. 

D.  M.  Fulmer  and  J.  W.  Fulmer  represented  the       Mock,    Ed.    J.,    Telephony Chicago. 

interests     of     the    Fulmer-Kuester-Schroeder    Com-       Naugle,  A.  TE.  E.  Naugle  Tie  Company Chicago. 

,.    ,.-,  .  T-,  .  .,.,    ,.i.,„r,fl,,    rt,-         Navarre,  J.  Allan,  Linds  ey  Bros.   Co Chicago. 

pany    Ot    Chicago.      This    company    was    recently    or-  Nicholson,    George    Jr.,    White    Marble    Lime    Company... 

ganized    to    handle    its    constantly    increasing    trade  Manistique.  Mich. 

and    is   an   outgrowth  of   the    D.    M.    Fulmer    Lumber        Perry,   Frank  L.     Western   Electrician Chicago. 

^  *  Raber,    P.    W.,    Raber    &    Watson Chicago. 

l^Ompany.  Reade,    H.    W.,    Pittsburg   and    Lake    Superior    Iron    Com-.. 

J.  A.  McDevitt,  superintendent  of  the  Cloquet  Tie  ^  P-y-;  ■^;  -y  ■  •  ■  ■    ;.•■■;;;.•.•.■;.•;.•.•.•;.•;.■.  Ef-p-Sn',  fj^l 

and    Post   Company,    came  all  tlie  way  trom   Lloquet,  Robinson.  F.  W.,  Robinson-Freeman  Company^.Eovee,   Mich. 

Minn      to    attend    the    meetinsr    and    get    acquainted       Schalck,    Frank    R.,    Western    Electrician Chicago. 

with  its  inembers.     Mr.  McDevitt  thinks  the  coming  l^t^tiLAjTel^i^^^'Z  .'^.  .^?: !  I ! ! ! ! ! ! !  i  [o^. 

season  will   be   a   most   prosperous   one  tor   the   tie       ^^^^^    FTRuk    N Milwaukee. 

and  oole   men  Thomas,     W.     B Manistique.    Mich. 

auu  puie   laeu.  Valentine,    E.    H..    Valentine-Clark   Co Chicago. 

Althouo"h     one    of     the    most    popiuar    men    in    the        Werner,    F.    W..    Bradley- Watkms   Company Minneapolis. 

pole  business,  the  efforts  of  H.  ^^', Reade    secretary  Wheeler.  ^^.   a      ..  .^.  .^^..^^..  ^^^^^^^^f^^m. 

and   treasurer   of   the   Pittsburi?   and   i^ake    buperior       ^;Yaght    J    K.,  Wright  Eros Marinette,  Wis. 

Iron  Companv  of  Escanaba,   Mich.,  to  make   everpr-  ^__;^______^ 

one   feel    at   home    at   this   meeting,    added   to   his  gpokane-Coeur  d'Alene  Electric  Railway. 

already   enviable  reputation.                          ,    ,             ,  The  electric  line  connecting  Spokane,  Wash.,  and 

It  was  a  matter  of  regret  that  two  ot  the  most  ^^^^  d'Alene,  Idaho,  of  which  much  has  been  writ- 
popular  delegates.  President  "R.  li.  Downing  and  ^^^  ^^^  commenced  regular  service  over  its  entire 
H.  S.  Gilkey,  of  Minneapolis,  were  unable  to  attend  jg^gth  of  34  miles.  The  first  run  was  made  in  one 
the  meeting,  owing  to  illness.  The  association,  how-  ^^^^  ^^^  ^_  minutes,  with  power  supplied  from  the 
ever,  did  not  forget  them,  and  Secretary  J^ilman  ^^j^  power  station:  this  time  will  be  reduced  to 
was  instructed  to  telegraph  these  members  the  best  ^^^  ^^^^  ^^.^^^  ^^^  sub-stations  ar?  ready  for  serv- 
wishes  of  the  association.  ice.     It   is  believed   in   Spokane  that   the    enterprise 

No    more    popular    pole    man    exists    than    C    H.  will  be  a  success  from  the  start    and  if  it  so  proves 

Worcester  of  the   C    H.   Worcester   Company,  Chi-  extensions   will   be   at  once   built  to   Medical   Lake, 

cago      Mr    Worcester   is   and  alwavs  has  been   one  16   miles    away,    and   into    the    Palous    country,    via 

of  the  moving  spirits  of   the   association,   and  it  is  Waverly,  40  miles   south   of   Spokane 

a  oleasure  to  note  the  high  esteem  in  which   he  is  As  soon  as  possible  arrangements  will  be  made  to 

held    bv    the    member=;      Mr.    Worcester    was    ablv  operate  freight  trains  over  this   line  at  night,  using 

assisted    in    lookino-    after    the    company's    interests  steam  power.     The  new  line  runs  through  the  Spo- 

bv   Secretary  and   Treasurer    W.    P.    Bowring,   who  kane  Valley,  touching  at  Post  Falls,  Idaho,  and  at 

has  been  accused  of  "saying  little  but  doing  much."  Liberty    Lake,    which    is    another     summer     resort 


on  February  2d  and  will  be  a  telephone  meeting,  the 
important  question  of  manual  versus  automatic  opera- 
tion being  discussed. 


An  Edison  Medal  for  Students. 

In  order  to  celebrate  the  twenty-fifth  anniversary 
of  the  introduction  and  commercial  development  of 
the  incandescent  lamp,  the  friends  and  associates  of 
Mr.  Thomas  A.  Edison  have  taken  steps  to  found 
a  medal  which  will  be  entrusted  to  the  American 
Institute  of  Electrical  Engineers,  and  which  it  is 
proposed  to  award  annually  to  graduating  students 
in  electrical  engineering.  The  Institute  has  already 
accepted  the  trusteeship  of  this  fund  and  announces 
that  it  is  the  intention  that  the  medal  shall  be  awarded 
each  year  to  the  graduating  student  who  shall  pre- 
sent the  best  thesis  on  some  original  subject,  from 
the  universities  and  colleges  of  the  United  States  and 
Canada  which  have  regular  courses  in  electrical  engi- 
neering. It  is  proposed  that  the  medal  shall  be 
executed  by  some  artist  of  distinction  and  that  if 
possible  a  permanent  fund  of  about  $5,000  shall  be 
established  for  its  maintenance.  To  carry  this  pur- 
pose into  effect  an  Edison  Medal  Association  has 
been  organized,  and  it  is  proposed  to  present  the 
medal  fund  at  the  annual  dinner  of  the  Institute  at 
the  Waldorf-Astoria  in  New  York  on  February  nth. 
at  which  Mr.  Edison  is  expected  to  be  a  guest  of 
honor.  The  Edison  Medal  Association  has  as  its 
officers  Samuel  Insull,  chairman :  Charles  Batchelor. 
vice-chairman :  Frank  S.  Hastings,  treasurer,  and 
Robert  Ten  Eyck  Lozier,   secretar\-. 


The  Capelitas  Mining  Company,  which  is  exten- 
siveh'  engaged  in  copper  mining  in  the  Argentine 
Republic,  is  putting  in  a  modern  plant,  including 
electric  motors  and  an  aerial  railway  operated  by 
electricity. 
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Gas  Power  for  Central  Stations.^ 

By  J.  R.  BiEEiNS. 

At  the  present  time  two  competitors  of  the  recip- 
rocating steam  engine— the  steam  turbine  and  the  gas 
engine — seem  to  be  attracting  attention.  Engineers, 
particularly,  are  interested.  Heretofore  the  interest 
taken  in  gas-engine  plants  seems  to  have  been  con- 
fined chiefl)^  to  those  operating  in  foreign  countries, 
but  as  there  are  a  number  of  successful"  installations 
of  this  kind  in  the  United  Slates,  it  might  be_  of 
interest  to  present  a  few  facts  about  their  operation. 
Possible  future  developments  in  this  field  of  engi- 
neering activity  will  also  be  considered. 

It  is  intended  in  this  paper  to  offer  testimony  upon 
four  contentions,  viz. : 

(A)  That  present  gas-power  machinery  is  suitable 
for  central-station   service. 

(B)  That  a  well-equipped  gas-power  electric  plant 
can  operate  with  far  better  economy  than  a  steam 
plant  under  similar  conditions. 

(C)  That  its  operation  is  much  simpler  and  re- 
quires less   running  expense   for  the   same   results. 

(D)  That  gas  works,  laboring  under  low  load  or 
output  factor,  can  profitably  install  a  gas-power  elec- 
tric generating  station,  and  become  its  own  largest 
customer,  selling  both  gas  and  electricity  at  com- 
petitive rates. 

The  basis  of  this  paper  consists  of  data  collected 
from  various  electric-light  and  power  plants  in  the 
United  States  using  gas  engines  as  their  principal 
motive  power.  A  number  of  these  plants  being  op- 
erated in  connection  with  ilhimina'.ing-gas  works,  it 
has  been  possible  to  observe  the  somewhat  unique 
position  of  the  gas-engine  station  as  a  direct  though 
affiliated  competitor  of  the  gas  works. 

Equipment. — Table  I.  presents  the  most  important 
data  upon  the  general  equipment  and  service  ren- 
dered by  the  first  12  plants  considered.  The  iden- 
tity of  the  exhibitors  is  withheld,  in  most  cases  by 
request,  thus  making  available  more  complete  and 
valuable  data.  These  plants  are  located  in  centers 
ranging  from  2,000  to  20,000  inhabitants,  and.  in 
most  cases,  where  the  cost  of  fuel  is  .high.  The 
equipments  average  about  315  brake-horsepower  ca- 
pacity and  operate  every  standard  form  of  generator 
for  arc  and  incandescent  lighting  and  for  railway  or 
general  power  service.  All  the  generators  are  belted, 
the  majority  directly,  but  a  few  through  the  medium 
of  the  jack  shaft,  the  latter  arrangement  being  em- 
ployed in  order  to  obtain  the  desired  flexibility  of 
sen'ice  without  installing  a  number  of  engines  of 
small  size.  Figs,  i  and  2  are  typical  of  these  two 
styles  of  plants. 

Plants  13  to  15  are  somewhat  larger  and  generate 
polyphase  power  for  industrial  works.  These  three 
plants  average  approximately  570  brake  horsepower 
and  the  units  are  all  direct-connected  and  run  in 
parallel.  Fig.  3  shows  a  typical  installation.  Op- 
erative results  have  been  obtained  from  plants  I  to 
ri.  inclusive,  the  first  and  last  furnishing  excellent 
data   upon   the  comparative   economy   of  llie  present 


Table  I. — Gas-power  Plant  Equipment. 

Engines. 

Generators. 

Plant 
Number. 

Rated 

Capacity 

Full  Load 

BHP. 

Number. 

BHP. 

Transmission. 

Incan- 
descent 
Power. 

Railway. 

Arc. 

Total 

Kilowatt 

Generating 

Capacity. 

BHP  Gen. 

Character. 

Efficienci'. 

BHP  Enfi. 

I 

6S5 

170 

no 

90 

320 

•34'3 

280 

■    S03      ■ 
255 

3 

2 

I 

. . .   i 
4 
3 
I 
2'  ' 

6(s) 
3 

125-280 
85 
55 

35-53 
55-125 
55-125 
55-125 
,    280 
55^5    ■ 
85 

125-210 
85 

Belt 

jack-shaft 

Belt 
jack-shaft 

Belt 

S2.5 
So 

75 
80 

/5 

82. 5 
80 

I-*. 

550  V.D.C. 

230  Its. 

370 

75 
40 
232 
215 
260 
152 

.845  (a) 
I.ooo  (b) 
1.2 
0.93 
i.iS  (c) 
1. 14 
1.38 
0.91 

3 

2-. 
r-. 
3-. 
2-. 

I".  '. 
I-. 
1-. 
I-. 

5 

60  Its. 

6 

8 

50  Its. 

10 

80 

82.5 

80 

eo 

476 
116 

1. 17 
0.97  (d) 
0.78  (e) 

200  Its. 

Average.. 

314 

■  ■     3?5 

■   491 
S40 

3 

4 

3 

■125    ■ 

125 
280 

Direct- 
connected. 

85 

85 
85 

2-. 

2  . 

75 

-5 
150 

0.94  (f) 

0.96  (f) 
85  (f) 

Average.. 

568        ■ 

(a)  Largely  railwaj"  load — running  15-iS  hours  per  da5\ 

(b)  Exclusively  arc. 

(c)  Monocyclic  system — runs  24  hours  per  day. 

(d)  Plants  operate  24  hours  per  day — natural  gas. 


(e)  Natural  gas. 

(f)  Operates  in  parallel — natural  gas. 

(\)  Eight-horsepower     engine    belted    to    air-compressor    and 
pump. 


Repairing  blower 5  hours. 

Changing  gas  supply. 7 

Total , 242  hours.      3.0  per  cent. 

Ditto  chargeable  to  engine 0.6  per  cent. 

During  this  period  the  engine  ran,  without  stop- 
ping, 1,157  hours,  and  was  then  shut  down  to  repair 
a  broken  belt. 

In  a  pumping  station  located  on  the  Allegheny,  a 
short  distance  from  Pittsburg,  five  85-horsepower 
engines  of  the  same  type  operate  regularly  at  full 
load  through  the  week  without  stopping,  except  on 
Sunday;  when  the  units  are  shut  down  in  rotation 
for  inspection  and  repair.  Each  engine  operates  from 
96  to  98  per  cent,  of  elapsed  time.  It  is  needless 
to  state  that  such  service  would  not  be  required  in 
central  stations,  as  reserve  capacity  should  be  avail- 
able for  use  during  peak  loads.  In  the  present  ex- 
hibit, the  majority  of  the  plants  operate  from  iS 
to  22  hours  per  day,  giving  ample  time  for  inspec- 
tion and  repair,  even  if  no  reserve  capacity  were 
provided. 

In  cost,  tlie  gas-engine  equipment  is  quite  com- 
parable with  that  of  a  steam  plant.  The  engine  it- 
self costs  more  than  a  steam  engine  of  corresponding 
size,  on  account  of  the  increase  in  metal  required 
by  the  higher  pressures  dealt  with.  With  the  cost 
of  condensing  machinery  charged  to  the  steam  en- 
gine, however,  this  disparity  is  mucli  reduced.  With 
natural  or  illuminating-gas  supply  available,  the 
equipment  cost  would  fall  considerably  below  that 
of  a  steam  equipment  of  boilers,  engines,  condensers, 
healers,  pumps,  etc!  In  the  case  of  a  producer-gas 
plant   Installed    to   supply   the  gas   engines,   the   cost 


I  I.ooo  B.  T.  U.  per  brake  horsepower.  Fig.  4  shows 
a  tA'pical  test  log  upon  a  .550-horsepower  engine  of 
the  three-cylinder  vertical  type,  employing  the  four- 
stroke  cycle.  The  thermal  efficiency  shown  is  the 
true  or  "kinetic"  efficiency,  viz. : 

Output       B.  T.  U.,  equivalent  of  work  done. 


Input         B.  T.  U..  value  of  gas. 

At  full  load  this  appears  at  25  per  cent,  consider- 
ing the  comparative  remoteness  of  the  theoretical 
limit  of  gas-engine  efficiency,  and  the  fact  that  the 
theoretical  efficiency  of  a  steam  engine  working  be- 
tween the  usual  units  of  150  pounds  boiler  and  three 
pounds  condenser  pressure  has  already  been  ex- 
ceeded, there  appears  to  be  an  encouraging  future 
for  internal-combustion  motors. 

Advantages. — The  advantages  of  the  gas  engine 
for  central   stations  may  be  summarized  thus: 

1.  ^finimum   fuel   and   heat    consmnption. 

2.  Light-load  efficiency  higher  than  steam  engine 
of  corresponding  size. 

3.  Low  cost  of  operation  and  maintenance. 

4.  Simplification   of    equipment. 

5.  Small  number  of  au.xiliaries  required. 

6.  Absence  of  "standby"  losses. 

7.  Quick  starting. 

8.  W'aste  heat  in  jacket  water  suitable  for  building 
!:eating. 

9.  Ease  of  extending  equipment. 

10.  Absence  of  high  pressure  except  in  engine  cyl- 
inder. No  danger  from  explosion  outside,  as  a  mix- 
ture of  proper   proportions  is  required. 

11.  Power  can  be  stored  during  light  loads  at  small 
cost  in  the  form  of  gas  in  holder. 

12.  Subdivision  of  units  more  easily  accomplished, 
>  ieldiug  liip'her  all-ilay  cconnmy. 


Fig.  J.     Belted  Station  with  Jack-shaft. 


GAS    POWER    FOR    CENTRAL    STATIONS. 


gas   engines  and  the  steam  engines  which  were  re- 
placed. 

Service  Requirements. — In  considering  the  subject 
in  hand  from  an  unbiased  standpoint,  it  is  important 
to  enumerate  the  qualifications  imposed  upon  the 
gas  engine,  in  order  to  determine  its  actual  merits. 

1.  Continuity  of  service  at  any  cost. 

2.  Simplicity  of  operation,  conducing  to  the  above 
and  securing  low  cost  of  attendance. 

3.  Reasonable   cost  of  equipment. 

4.  Economy  of  fuel  and  supplies. 

A  65-horsepower.  two-cylinder  vertical  engine  of 
Uie  tj^pe  employed  in  the  plants  here  considered  has 
made  the  following  record: 

Load fan  blower. 

Total  elapsed  time ,..8.472  hours.  loc  per  cent. 

Hours  run 8,230  hours.    97  per  cent. 

Hours  Shut  Down. 

Changing  icniters 38  hours.    0.45  per  cent. 

Taking  up  bearings 13       "        0.15  percent. 

Painting 170       " 

1.  Abstract  of  paper  presented  at  the  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers,  held  in  New  York,  Decem- 
ber 18,  1903. 


of  the  respective  equipments,  each  of  1,000  horse- 
power, is  at  a  parity,  although  depending  somewhat 
upon  the  gas-storage  capacity  provided.  This,  how- 
ever, amounts  to  much  less  than  electric  storage. 
For  producer  gas  the  former  costs  in  the  neighbor- 
hood of  $/.3S  per  horsepower-hour  and  the  latter 
$100  (at  $1  a  thousand  cubic  feet).  Considering  the 
increase  in  productiveness  of  labor,  which  is  stated 
by  a  prominent  gas  engineer  to  be  fully  100  per 
cent,  (owing  to  the  fact  that  one  man  can  handle 
twice  the  amount  of  coal),  the  advantage,  if  any. 
held  bj'  the  steam  plant,   disappears. 

In  economy  of  fuel,  the  gas  engine,  admittedly,  has 
no  rival.  The  present  limit  of  steam-engine  practice 
is  10  pounds  of  water  per  indicated  horsepower  or 
II  pounds  per  brake  horsepower.  With  an  evapora- 
tion of  10  pounds  of  water  per  pound  of  good  coal 
(14,000  B.  T.  U.  per  pound)  a  performance  of  i.i 
pound  coal,  or  15,400  B.  T.  U..  per  brake  horsepower, 
is  realized.  The  gas  engine  at  present  delivers,  at 
full  load,  a  brake  horsepower  upon  10.5  to  11  cubic 
feet  of  gas  (of  goo  to  1,000  B.  T.  U.  per  cubic  foot, 
calorific   value') ,    which    is    equivalent    to    10,000    to 


;.  2.     Typical  Belted  Station. 

An  important  source  of  economy  in  gas  plants  is 
the  fact  that  as  soon  as  an  engine  is  shut  down  all 
heat  losses  cease.  Also,  during  operation  no  heat 
is  lost  by  the  gas  in  transit  from  the  producer,  and 
the  plant  is  not  hampered  by  inefficient  auxiliaries, 
such  as  steam  pumps,  condensers,  return  traps,  etc., 
all  of  which  largely  increase  the  general  complexity 
of  the   system. 

In  quick  starting,  the  gas  engine  fulfills  every  re- 
quirement. The  280-horsepower  pumping  units  of 
the  Philadelphia  high-pressure  fire  system  have  been 
repeatedly  started  cold,  brought  up  to  speed  and 
the  pumps  loaded  to  the  required  pressure  (300 
pounds  per  square  inch)  within  a  period  of  40  sec- 
onds from  the  starting  signal.  In  plant  No.  it,  em- 
ploying 133-cycle  high-speed  generators,  the  units 
are  regularly  started  in  two  minutes,  and  this  may 
be  reduced  to  one  minute  in  case  of  necessity. 

A  number  of  plants  make  use  of  hot-jacket  water 
for  heating  offices  and  buildings,  ordinarj'  cast-iron 
or  coil-pipe  radiators  being  used  for  this  purpose. 

In  the  matter  of  parallel  operation  of  alternating- 
current  generators,  plants   13,   14  and  15  have  been 
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distinctly  successful,  particularly  in  view  of  the  vari- 
able character  of  load  incidental  to  large  industrial 
works  operated  by  induction  motors.  All  the  units 
are  of  the  direct-connected  type  with  standard  fly- 
wheels. A  spring  coupling  provides  a  flexible  con- 
nection between  engine  and  generator,  to  absorb 
cyclical  speed  variations.  The  usual  copper  dampers 
on  the  pole  pieces  assist  in  preventing  hunting.  In 
general,  a  low  frequency  seems  to  be  desirable,  with 
high  peripheral  speed  and  moderate  reactance  in  the 
generator  to  assist  in  damping  current  fluctuations. 
The  suddenness  of  the  impulse  in  a  gas-engine  cylin- 
der offers,  to  be  sure,  greater  difficulties  than  in  the 
case  of  a  steam  engine,  but  the  remedy  has  appar- 
ently been  found. 

Fuel  Gas. — Several  distinct  fuel  gases  suitable  for 
gas-engine    use    are     available.     When     reduced     to 
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holders  for  the  air  or  blast  gas  made  during  the 
period  w.hen  the  producers  are  under  blast. 

Producer  gas  offers  at  present  the  greatest  pos- 
sibilities in  the  field  of  power  for  .use  "in  manufac- 
turing centers.  This  is  due  to  its  comparative  cheap- 
ness, simplicity  of  installation  and  general  efficiency 
when  gas  for  power  purposes  is  alone  considered. 

-\  comparison  of  tlie  approximate  thermal  effi- 
ciencies of  the  various  processes  gives  the  following 
results : 

Coal  Kas  (without  coke) 24  per  cent 

Coal  Ras  (with  coke} 60  per  cent. 

Water  sras 60  per  cent. 

Water  pas.  special  quick-blast 75  to  80  per  cent. 

Producer  gas , 80  to  85  per  cent. 

Assuming  the  calorific  value  of  coal  as  14,000 
B.   T.   U.  per  pound  and  the  efficiency  of  the  gas- 
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Salt  Lake  Light  and  Railway  Companies 
Merged. 

The  long-expected  merger  of  the  Utah  Light  and 
Power  Company  and  the  Consolidated  Railway  and 
Power  Company,  both  of  Salt  Lake  City,  has  at 
length  been  effected,  and  the  consolidation  is  known 
as  the  Utah  Light  and  Railway  Company.  After 
the  stockholders  liad  met  and  concluded  upon  the 
terms  whereby  the  two  big  companies  were  to  be- 
come one,  the  following  board  of  directors  was 
elected :  For  the  New  York  and  English  inter- 
ests, W.  S.  McCornick,  L.  S.  Hills,  W.  J.  Curtis; 
for  the  trustees  of  the  Mormon  Church  and  local 
interests,  Joseph  F.  Smith,  J.  R.  Winder  and  Anton 
H.  Lund  :  for  the  McCune  interests,  A.  W.  McCune. 
John  S.  Wells  and  W.  P.  Reed.  At  a  subsequent 
meeting  of  the  directors  President  Joseph  F.  Smith 
of    the    Mormon    Church    was    chosen    president    of 
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EFFICIENCY  TEST  OF  A  550  8.  H.  p   FOUR  CYCLE  GAS  ENGINE 
25  X  30  3  CYLINDER  VERTICAL  SINGLE  ACTING  TYPE 


Fig.  3-     Typical  Direct-connected  Stalion. 
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Fig.  4.     Test  LoK  Upon  a  550-horsepower  Engine. 


GAS  POWER  FOR  CENTRAL  STATIONS. 


calorific    values    per    foot    of    explosive    mixture    of 
proper  constituency,  the  ratings  are  nearly  equal : 

Approximate  B.  T.  U.  Per  Cubic  Foot. 
Gas  Mixture. 

1.  Natural  gas 1,000  f)t-o 

2.  Coal  gas 650  91.7 

3.  Water  gas 300  88.0 

+.  Carburretted  water  gas 600  92.0 

5.  Producer  gas 120  to  :45  60  to  68 

6.  Coke-oven  gas 600  oo.o 

7.  Blast-furnace  gas go  53.0 

The  power  to  be  developed  by  an  engine  of  given 
proportions  does  not,  therefore,  vary  within  ap- 
preciable limits,  except  on  producer  gas  and  blast- 
furnace gases,  when  larger  engines  are  required,  or 
larger  cylinders  on  the  same  engine  frames.  The 
rate  of  combustion  is,  however,  less  rapid  with  these 
than  with  other  gases,  due  to  the  large  amount  of 
inert  gases,  such  as  N  and  CO:;  present  in  the  mix- 
ture. The  compression  may  also  be  carried  much 
higher  without  risk  of  pre-ignition  or  "back-firing." 
thus  increasing  the  efficiency  of  the  cycle.  With 
water  gas  the  high  percentage  of  hydrogen  occasions 
quicker  combustion  and  higher  flame  temperatures 
with  so  considerable  a  tendency  to  pre-ignition  and 
back-firing  that  this  gas  is  not  well  adapted  to  gas- 
engine  work. 

In  water-gas  plants  a  great  .<;aving  may  be  made 
and  the  gas  rendered  much  more  suitable  for  the 
operation    of    gas    engines    by    providing   additional 

Table     IE. — Comparative     Cost     of     Operation     of 

Steam  Engines  vs.  Gas  Engines  on  Natural 

Gas.     (Plant  No     11.) 
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making  process  80  per  cent.,  the  heat  available  at 
the  engine  is  11,250  B.  T.  U.,  which  is  equivalent  to 
about  one  brake  horsepower.  This  duty,  one  brake 
horsepower  per  pound  of  coal,  should,  therefore,  be 
expected   from   a   well-equipped   gas-power   plant. 

The  comparative  cost  of  steam  and  gas  power  is 
well  shown  in  Table  II.  In  this  table  the  output 
was  not  measured,  but  the  costs  indicate  the  general 
balance  of  economy  on  the  side  of  the  gas  station. 
The  steam  plant  started  operation  on  natural  gas  at 
10  cents  a  thousand  cubic  feet,  with  a  minimum  of 
$3,000  per  year.  It  employed  boilers  fired  by  gas. 
One  year  after  starting  the  gas  plant,  this  minimum 
was  reached  and  the  company  is  now  paying  at  the  rate 
of  over  16  cents  a  thousand  cubic  feet.  The  saving 
in  total  operating  cost  amounted  to  40.5  per  cent. 
In  the  face  of  a  30-per  cent,  increase  in  station  out- 
put, the  gas  consumption  has  been  reduced  by  93 
per  cent.  Previous  to  the  replacement  of  the  steam 
equipment  an  economy  test  was  run  on  the  station 
throughout  24  hours.  The  gas  consumption  at  the 
boilers  was  51.09  cubic  feet  per  indicated  horsepower 
developed  at  the  engines,  equivalent  to  about  86  cubic 
feet  per  kilowatt-hour.  All  engines  were  of  the  simple 
high-speed  type,  running  non-condensing.  During  the 
six  months  ended  August.  1902. the  total  gas  consump- 
tion of  the  station,  including  heating.- was  23.8  cubic 
feet  per  kilowatt-hour.  Deducting  approximately 
7.5  per  cent,  for  heating,  the  net  consumption  was 
21.5  cubic  feet,  which  is  about  24  per  cent,  of  that 
recorded  on  the  steam  station.  It  is  equivalent  to 
12  cubic  feet  per  brake  horsepower,  or  a  duty  of 
14,100  B.  T.  U.  per  brake  horsepower. 

Combined  Gas  and  Electric  Stations. — The  theory 
of  increase  of  profits  from  the  operation  of  com- 
bined gas  and  electric  plants  is  based  upon  the  funda- 
mental principle  of  reduction  in  co.^t  per  unit  with 
increased  output.  If  the  net  saving  is  sufficient  to 
cover  fixed  charges  upon  the  electric  station,  the  way 
is  clear  to  reap  a  double  revenue,  one  from  the  elec- 
tric station  operating  at  a  co.st  far  below  its  steam- 
driven  competitors,  and  the  other  from  the  gas  sta- 
tion, operating  at  a  lower  cost  of  production  than 
before.  The  balance  may,  of  course,  be  applied  pro- 
portionately to  the  disbursement  of  fixed  charges 
on  both  stations.  It  is  usually  the  gas  station  that 
reaps  the  profit  at  the  expense  of  the  electric  station. 
An  adjustment  of  .gas  and  electric  rates  can  easily 
be  made  to  prevent  embarrassing  competition. 


the  company  and  R.  S.  Campbell  secretary  and 
general  manager. 

The  capitalization  of  the  new  company  is  $10,000,- 
oco,  and  of  this.  $6,000,000  will  be  issued  at  once, 
to  be  taken  up  by  the  old  stockholders  in  exchange 
for  their  old  paper.  The  remaining  $4,000,000  will 
be  held  for  future  sale  for  repairs  and  improve- 
ments. The  two  companies  were  so  nearly  at  a  par 
in  the  matter  of  dividends  that  the  exchange  of 
shares  will  be  on  the  same  basis,  two  preferred  and 
one  common  share  of  stock  in  the  new  company 
being  given  for  three  shares  of  the  old. 

Several  meetings  of  the  stockholders  have  been 
held,  at  which  it  was  decided  to  introduce  early 
and  extensive  improvements  in  the  plant  and  system. 
The  manager  has  recommended  the  expenditure  of 
$500,000  at  first,  and  the  board  of  directors  has  dis- 
cussed the  proposition  of  expending  $1,000,000  on 
improvements  and  extensions  in  the  next  five  years. 


Electric-railway  Extension  in  Italy. 

A  recent  meeting  of  interested  persons  at  the 
instance  of  the  Chambers  of  Commerce  of  Milan, 
Lecco  and  Chiavenna,  Italy,  resulted  in  a  request 
to  the  Italian  government  to  establish  immediately 
the  trolley  system  on  the  lines  of  Lecco  to  Milan. 
The  electric  trolley  over  the  90-odd  miles  of  the 
standard-gauge  railroad  along  Lake  Como  has  met 
all  requirements,  and  the.  results  with  the  third-rail 
system  over  the  45  miles  of  the  standard-gauge 
Milan- Varese-Porto  Ceresio  railroad  have  been  en- 
tirely satisfactory.  The  Mediterranean  railroad  con- 
templates the  extension  of  the  electric  system  with 
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Gas  per  kilowatt-hour,  86  feet.     |  U.  per  cubic  foot. 


Arc-lamp  Hanger. 

Among  the  specialties  manufactured  by  Thomas 
Wrigley  S:  Co.  of  Chicago  is  oile  that  is  proving  un- 
usually effective.  It  is  the  arc-lamp  banger  illustrated 
herewith.  Some  of  the  merits  claimed  for  this  de- 
vice are  that  it  is  always  ready  for  immediate  use 
and  is  easily  adjusted,  is  durable,  compact,  attractive 
in  appearance  and  an-  effective  "ground"  breaker. 
■  Moreover,  it  is  fully  approved  by  the  National  Board 
of  Fire  L^nderwriters.  Though  in  general  use  by 
many  of  the  largest  lighting  concerns,  it  is  said  that 
none  of  these  hangers  -has  yet  failed-  to  give  complete 
and  lasting  satisfrction. 


ARC-LAMP    HANGER. 

a  third  rail  over  the  lines,  Varese-Laveno-Gallarat- 
Sesto  Calende-Arona,  so  that  then  Milan  will  be 
directly  connected  with  the  upper  Italian  lakes  by 
four  electric  standard  railroads.  The  Frankfort 
Journal  of  Commerce  states  that  electric  traction,  by 
means  of  accumulators  on  the  Italian  Meridional 
route,  has  not  proved  a  success.  The  management 
of  the  road  has  therefore  been  authorized  to  dis- 
continue   this    electric    system    on    certain    lines. 
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BOOK  TABLE. 

Western  Electrician's  Lamp-lighting  Schedule, 
Moonlight  System,  for  1904.  Chicago:  Elec- 
trician Publishing  Company.  Pp.  (3%  by  5% 
inches),  28.     Price,  10  cents. 

This  schedule  is  based  on  mean  local  time  and  is 
approximately  correct  for  localities  from  New  York 
city  as  far  west  as  Nebraska,  and  north  and  south 
between  the  limits  of  Southern  Nebraska  and  South- 
ern Michigan .  and  Wisconsin.  Outside  of  these 
limits  the  error  may  be  10  minutes,  to  be  added  or 
deducted.  A  short  article  by  F.  B.  Badt  on  "Moon- 
light Schedules  for  Arc  Lighting"  is  given  in  the 
front  of  the  pamphlet,  after  which  follow  the  tables 
for  the  12  months  in  the  year.  These  tables  are 
based  on  what  is  usually  called  the  "Philadelphia 
Moonlight  Schedule,"  viz.:  "Light  one-half  hour 
after  sunset  and  one  hour  before  moonset.  Extin- 
guish one-half  hour  after  moonrise  and  one  hour 
before  sunrise."  They  contain  in  parallel  columns 
the  day  of  the  month,  the  hour  of  lighting,  the  hour 
of  extinguishing  and  the  number  of  hours  burned, 
the  time  being  given  to  the  nearest  10  minutes. 
The  tables  are  carefully  calculated,  and  may  be  re- 
lied upon. 
Exposition  Handbook.     By  Charles  M.  Kurtz,  Ph. 

D.,    St.    Louis:       Gottschalk    Printing    Company. 

1903.  Pp.  (5%  by  8%  inches),  136,  with  106  illus- 
trations: 

So  favorably  has  this  handbook  of  the  Louisiana 
Purchase  Exposition  been  received  that  the  present 
edition  is  the  fifth  that  has  been  printed.     This  book 
is  not  intended  as  a  guide  book,  for  it  is  early  as 
yet  to  print  anything  of  that  nature.     It  is  intended 
rather  as  an  outline  of  the  exposition,  giving  as  an 
introduction     something    of     the     historical     events 
which  the  exposition  is  to  commemorate  and  of  the 
present    facts    about    St.    Louis.      The   general    plan 
of   the   fair  is  next   taken   up  by  departments,    and 
the  principal   officers   are  mentioned,   with  the  por- 
traits of  not  a  few,  including  those  of  the  members  of 
the  national  commission   and  a'  fine  tinted   halftone 
in  the  front  of  President  David  R.  Francis.     Under 
each  department  head  are  illustrations  of  the  build- 
ings   in   that    department.      A   long   list    of    foreign 
countries  to  exhibit  is  given  with  the  names  of  com- 
missioners from  each.     In  the  back  is   given  a   list 
of  all  the  officers   and  directors    of   the   fair.     The 
board   of  lady  managers  is  included,  together   with 
the  officers  of  the  state  and  territorial  commissions. 
A  Handbook  for  the  Electrical  Labor,\tory  and 
Testing   Room.      (Vol.   II.)      By  J.   A.   Fleming, 
M.  A.,  D.  Sc.  F.  R.  S.     New  York :     The  D.  Van 
Nostrand    Company.      London:      The    Electrician 
Printing    and    Publishing    Company.      1903.      Pp. 
(5%  by   SVa   inches),   618,   with    187   illustrations. 
Price,  $5. 

Just  why  the  work  is  called  a  handbook  for  the 
laboratory  and  testing  room  is  hard  to  determine. 
It  seems  rather  to  be  a  treatise  on  the  mathematical 
derivation  of  the  laws  and  principles  upon  which 
laboratory  instruments  for  the  measurement  of  elec- 
tricity operate,  with  almost  as  much  calculus  as  is 
contained  in  the  ordinary  textbook  on  the  latter  sub- 
ject For  instance,  quite  a  number  of  pages  are  de- 
voted to  finding  out,  with  much  differentiation  and 
integration,  just  why  the  needle  of  a  ballistic  gal- 
\'anometer  swings  as  it  does — a  very  good  exercise 
in  calculus,  but  not  what  one  would  expect  to  find 
in  a  handbook,  which  is  generally  conceded  to  be 
a  book  of  ready  reference,  not  one  of  intricate  mathe- 
matical demonstrations. 

As  a  textbook  the  work  has  much  to  recommend 
it,  the  subjects  being  treated  thoroughly  and  com- 
pletely. Photometry  especially  is  gone  into  to  a 
much  greater  extent  than  is  usual  in  a  book  not 
devoted  exclusively  to  the  subject,  and  the  chapter 
devoted  to  it  is  excellent.  Another  subject  which 
has  received  careful  attention  is  the  matter  of  "Mag- 
netic and  Iron  Testing."  This  is  of  no  small  im- 
portance in  the  building  of  high-grade  electrical  ma- 
chinery, as  is  now  fully  realized  by  all  manufacturers. 

The  Mechanical  Engineer's  Handbook.  By 
Henry  Harrison  Suplee,  B.  Sc,  M.  E.  Philadel- 
phia   and    London :     J.    B.    Lippincott     Company. 

1904.  Pp.  (4  by  6%  inches).  834,  with  440  illus- 
trations. Price,  $5.50  (without  thumb  index, 
$S). 

A  large  stock  of  valuable  information  has  been 
gathered  into  a  form  intended  to  make  it  especially 
valuable  to  the  draughtsman  or  designer,  and  calcu- 
lated to  save  much  time  in  mathematical  computa- 
tions. The  tables  are  exceptionally  thorough.  For 
instance,  the  squares  and  cubes  of  all  the  numbers 
from  one  to  1,600,  are  given.  The  trigonometric  and 
logarthimic  functions  of  all  the  angles  from  zero  to 
180°,  are  given  down  to  the  minute,  requiring  very 
little  interpolation.  Portions  of  the  book  are  devoted 
to  the  subjects  of  geometry,  tri,gonometry,  calculus 
and  graphic  statics,  and,  though  not  pretending  to 
be  a  textbook  on  these  subjects,  these  chapters  will 
be  found  of  great  help  to  the  busy  engineer,  who,  in 
working  out  some  problem,  finds  he  must  brush  up 
on  sorne  hazy  point  in  his  mathematics.  l\'Iaterials 
of  engineering  and  mechanics  naturally  come  in  for 
a  large  share  of  space  and  the  usual  tables  on  ma- 
terials of  construction  are  to  be  found.  Steam  and 
hydrostatics  are  departments  of  the  book  well  taken 
care  of,  steam  tables  being  given  along  with 
methods  of  testing  steam  plants,  practical  engine 
performances,   design   of  plants,   etc.     Quite   a   little 


space  is  devoted  to  electricity,  including  besides  wir- 
ing formulas  the  national  electrical  code  and  some 
good  matter  on  electrical  driving.  In  the  short 
space  available  for  a  review  notice  it  is,  of  course, 
impossible  to  give  the  whole  scope  of  the  book.  In 
general  it  will  impress  the  reader  at  first  glance  as 
containing  much  mathematical  data  in  the  way  of 
handy  reference  tables,  easily  turned  to  by  means  of 
the  thumb  index,  which  is  good  for  all  time,  and 
not  be  out  of  date  in  a  few  years.  The  binding  is  of 
bright  red  morocco,  the  thumb  index  of  the  more 
expensive  book  making  it  more  useful  for  quick 
reference. 

Wireless  Telegraphy:  Its  Origins,  Development, 
Inventions,  and  Apparatus.  By  Charles  Henry 
Sewall.  New  York:  D.  Van  Nostrand  Com- 
pany. 1903.  Pp.  (sM  by  8^4  inches),  229,  with 
§5    illustrations.     Price,    $2. 

Space  telegraphy  has  asserted  itself  as  not  only 
of  scientific  but  of  commercial  importance,  and  in- 
formation concerning  it  is  eagerly  sought.  There 
is  quite  an  extensive  literature  of  the  subject,  but 
it  is  not  so  large  that  another  book  will  fail  to  find 
a  valuable  place.  The  scope  of  the  present  work, 
as  the  author  states  in  his  preface,  is  to  give  "a 
comprehensive  view  of  wireless  telegraphy,  its  his- 
tory, principles,  systems  and  possibilities  in  theory 
and  practice."  Credit  should  be  given  to  the  writer 
for  the  logical  arrangement  of  the  subject  matter 
of  the  book,   which  is   divided  into   four  parts. 

Part  I.  is  divided  into  five  sub-heads,  "Prophecy," 
"Discover^-,"  "Achievement,"  "Explanatory"  and 
"Descriptive,"  the  greater  portion  dealing  with  the 
descriptions  of  the  various  systems  and  of  the  de- 
tails of  the  apparatus  now  in  use.  Part  II.  takes  up 
the  subject  of  inventors  and  inventions,  giving  de- 
scriptions of  the  systems  as  devised  by  the  several 
well-known  inventors  in  this  line.  No  allusion  is 
made,  however,  to  the  Clark  system,  which  is  at 
present  attaining  considerable  prominence  on  the 
Great  Lakes,  and  is  deserving  of  attention.  Part  III. 
discusses  the  comparative  merits  of  the  various  sys- 
tems, while  Part  IV.  deals  more  specifically  Avith 
the  details  of  apparatus,  such  as  transmitters,  shields, 
wave-gates,  etc.  Also  under  this  head  nomenclature 
is  discussed  to  some  extent,  and  as  the  art  is  still 
in  its  infancy  this  is  important,  for,  as  the  systems 
become  of  wider  application,  a  standard  nomen- 
clature cannot  be  reached  too  soon.  Among  the 
names  suggested  for  the  transmission  of  intelligence 
through  the  ether  are  "wireless  telegraphy,"  "radio- 
telegraphy,"  "wave  telegraphy,"  "etheric  transmis- 
sion" and  "Hertzian-wave  telegraphy.''  These  names 
either  are  not  a  correct  designation  or  are  too  long 
or  lack  euphony.  The  term  "space  telegraphy''  is 
not  mentioned,  although  it  is  perhaps  the  best  of 
all.  An  appendix  to  the  book  contains  the  specifica- 
tions of  the  patents  of  Dolbear,  Lodge,  Marconi  and 
Tesla. 

Beginners'  Manual  of  Submarine  Cable  Testing 
AND  Working.  By  G.  M.  Baines.  London:  The 
Electrician  Printing  and  Publishing  Company 
(Nev.-  York:  The  D.  Van  Nostrand  Company). 
1903.  Pp.  (5%  by  8%  inches),  217,  with  71  illus- 
trations.    Price,  $3.50. 

Within  recent  years  submarine  cables  have  been 
developed  to  such  a  remarkable  degree  that  their 
rnanufacture,  installation  and  operation  form,  prac- 
tically a  branch  of  engineering  distinct  in  itself. 
Many  who  would  enter  this  field  of  work  have  been 
deterred  by  the  seemingly  great  amount  of  technical 
knowledge  required  at  the  outset  to  become  a  suc- 
cessful engineer  in  this  line.  The  author's  aim  in 
this  book  is  to  help  those  interested  in  the  work  to 
obtain  a  sufficient  understanding  of  the  fundamentals 
of  electricity  and  their  application  to  cable  testing 
and  operation  to  take  up  the  work  intelligently.  This 
is  also  done  under  the  supposition  that  the  reader  is 
not  well  versed  in  algebra,  which  is  thought  by  some 
to  be  essential  to  even  an  elementary  work  of  this 
nature.  The  general  scheme  of  the  manual  is,  first, 
to  introduce  to  the  student  the  more  simple  things 
in  direct  currents,  such  as  Ohm's  law,  the  resistance 
of  parallel  circuits,  resistance  of  shunt,  compensating 
resistance,  and  from  this  to  the  operation  of  the 
Wheatstone  brid.ge.  Having  mastered  these  princi- 
ples, the  student  is  ready  for  the  subject  of  measure- 
ment of  resistance  of  cables  and  the  simpler  tests. 
After  this  the  more  difficult  tests  are  taken  up,  such 
as  the  location  of  breaks  and  faults  of  different  kinds 
by  all  the  most  approved  methods. 

Necessarily,  in  a  book  of  this  nature,  a  great  deal 
of  the  matter  given  is  only  the  "A  B  C"  of  electricity, 
and  it  would  be  time  thrown  awaj'  for  those  who 
are  well  informed  on  electrical  subjects  and  testing 
generally  to  study  it  from  cover  to  cover.  But  for 
the  man  who  has  not  had  the  advantage  of  an  elec- 
trical training,  either  theoretical  or  practical,  the 
work  IS  one  which,  if  thoroughly  mastered,  as  it  may 
be  by  anyone,  will  make  him  conversant  with  the 
latest  and  most  approved  methods  of  operating  and 
testing  submarine  cables.  Moreover,  the  work  has 
the  advantage  of  a  comparatively  clear  field,  as  the 
ordinary  textbook  on  electricity  gives  very  little,  if 
any,  specific  attention  to  submarine  cables. 


A  Motor-driven  Planer. 

The  planer  illustrated  herewith  was  built  by  the 
G.  A.  Gray  Company,  Cincinnati,  Ohio.  It  is  of  the 
widened  pattern,  giving  a  total  distance  between 
uprights  of  84  inches;  otherwise  it  is  similar  to  the 
standard  6o-by-6o-inch  planer,  as  built  by  this  com- 
pany. These  planers  are  intended  for  use  where 
the  work  is  of  unusual  width  in  proportion  to  its 
height,  but  is  not  so  excessively  heavy  as  to  warrant 
a  larger  size.  It  will  be  noticed  that  the  widening 
is  effected  at  one  side,  the  advantage  being  that  the 
ordinary  handy  relation  of  the  parts  on  the  front 
side  of  the  planer  is  not  disturbed.  The  bed  is  12 
feet  long,  and  is  moved  by  a  spiral-geared  driving 
system,  familiarly  known  as  "Sellers'  motion."  This 
consists  of  a  spiral  pinion  which  engages  directly 
with  the  rack  under  the  table.  This  pinion  is 
mounted  on  a  shaft  which  crosses  the  bed  diagonally 


A  motor-driven  planer. 

and  is  driven  by  a  pair  of  bevel  gears  from  the  pulley 
shaft.  The  other  characteristics  of  the  machine  are 
the  duplex-shifter  motion  and  the  universal  feed. 
The  duplex  shifter  embodies  the  provision  of  shifting 
levers  and  dogs  on  both  sides  of  the  machine.  This 
gives  the  operator  perfect  control  from  either  side, 
so  that  he  need  not  lean  over  the  table  or  walk 
around  the  planer  in  order  to  stop  or  start  it.  The 
universal-feed  mechanism  makes  it  possible  to  feed 
at  either  end  of  the  stroke,  to  stop  and  start  all 
feeds  simultaneously  and  to  change  from  coarse  to 
fine  feed,  or  vice  versa,  without  stopping  the  planer. 
The  cross-rail  is  raised  and  lowered  by  power  and 
is  of  extra  length,  so  tliat  either  of  the  two  heads 
will  plane  the  full  width  of  the  machine.  The  V's 
of  the  bed  and  table  are  oiled  automatically  by 
double-cone  brass  rollers,  supported  in  pockets  in 
the  V's  of  the  bed. 

The  motor  is  a  Crocker-Wheeler  20-horsepower 
semi-enclosed  machine,  running  at  about  775  revo- 
lutions per  minute  at  230  volts,  supplied  on  a  three- 
wire  system,  with  115  volts  in  each  leg,  giving  two 
fundamental  speeds.  It  is  moimted  on  a  special 
bracket  over  one  of  the  uprights  and  drives  a  coun- 
tershaft mounted  in  a  corresponding  location  over 
the  other  upright.  From  the  countershaft  the  open 
and  crossed  belts  for  the  two  directions  of  the  table 
travel  and  the  raising  and  lowering  of  the  cross-rail 
are  taken — the  first  vertically  down  to  the  side  of 
the  bed  and  the  second  horizontally  back  to  the  left- 
hand  upright.  The  pulleys  run  continuously  in  the 
same  direction,  and,  especially  the  one  on  the  motor, 
are  made  with  heavy  rims,  to  give  a  flywheel  effect, 
and  by  their  momentum  assist  in  reversing  the  table 
at  the  end  of  its  stroke,  and  reduce  the  sparking 
of  the  motor. 


Union  Engineering  Building. 

The  accompanying  sketch  plan  shows  the  location 
of  the  proposed  Union  Engineering  Building  in  New 
York  city  on  Thirty-ninth  Street,  between  Fifth  and 
Sixth  Avenues.     This  building,  made  possible  by  the 


A  resolution  has  been  passed  by  the  Evanston  (111.) 
City  Council  ordering  the  Chica.go  and  Milwaukee 
Electric  Railway  Company  to  run  all  its  cars  through 
the  city,  as  required  by  its  franchise.  It  is  said  the 
company  has  been  running  cars  only  to  Central 
Street,   thus   causing  great  inconvenience. 


UNION    ENGINEERING   BUILDING   AND   VICINITY. 

generosity  of  Andrew  Carnegie,  is  to  house  the 
American  Institute  of  Mining  Engineers,  the  Amer- 
ican Society  of  Mechanical  Engineers,  the  American 
Institute  of  Electrical  Engineers,  and  very  likely  the 
-American  Society  of  Civil  Engineers.  A  glance  at 
the  map  shows  the  excellence  of  the  location,  which 
is  near  the  new  Public  Libran,',  in  the  heart  of  the 
theater   and    hotel    region    of    New   York   and    con- 
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venient  to  many  lines  of  transportation.  The  sketch 
was  referred  to  in  the  "second  circular"  of  the  Amer- 
ican Society  of  Mechanical  Engineers,  reprinted  in 
the  Western  Electrician  last  week,  but  was  inad- 
vertently omitted. 


Chicago  Street-railway  Situation. 

It  is  apparent  from  recent  developments  in  the 
Chicago  traction  situation  that  the  hearing  on  the 
validity  of  the  i^-year  claims  will  not  take  place 
until  the  latter  part  of  February,  if  then.  This  de- 
cision was  reached  at  a  conference  between  repre- 
sentatives of  the  Chicago  Union  Traction  Company 
and  the  City  Council  before  Judge  Grosscup.  At 
this  conference  objection  was  also  raised  to  the  plan 
of  conducting  the  hearing  in  Washington,  D.  C,  at 
a  time  when  Judge  Day  could  be  able  to  sit  with 
Judge  Grosscup.  It  is  now  probable  that  Judge 
Grosscup  will  hear  the  case  alone. 

During  the  week  the  local  transportation  commit- 
tee of  the  City  Council  has  been  hearing  arguments 
from  attorneys  and  experts  bearing  on  the  probable 
earnings  and  expenses  of  the  Chicago  City  Railway 
Company  during  the  20  years  the  proposed  franchise 
under  discussion  has  to  run.  Attorney  John  P.  Wil- 
son argued  that  the  city  should  not  require  a  cash 
compensation  and  that  the  waiver  of  rights  under 
the  99-year  act  should  be  taken  into  consideration. 
He  entered  a  plea  of  the  decreasing  earning  ability 
of  the  lines  because  of  the  hauls  growing  longer. 

Some  interesting  figures  were  brought  out  before 
the  committee  by  expert  accountants,  who  argued 
on  behalf  of  the  company  and  explained  the  figures 
in  the  company's  expert  report  w.hich  forms  the  basis 
for  its  contention  that  the  compensation  to  the  city 
should  be  small.  The  experts  assumed  that  the  city 
at  the  end  of  1924  would  have  a  population  of  3,400,- 
coo.  Taking  this  as  a  basis,  it  was  argued  that,  in 
proportion  to  the  company's  present  business,  the 
increase  In  earnings  would  average  $300,000  a  year, 
with  expenses  also  increasing  but  not  in  proportion. 
It  was  asserted  that  the  present  plant  would  give  a 
salvage  of  $10,000,000  and  that  it  would  require  a 
$15,000,000  bond  issue  to  improve  it,  a  total  of  $25,- 
000,000.  Estimating  operating  expenses  at  60  per 
cent,  of  gross  receipts  and  allowing  for  interest  and 
i^inking  fund  for  bonds  and  six  per  cent,  on  $18,- 
000,000  of  stock,  it  was  figured  that  for  seven  years 
there  would  be  a  deficit,  but  after  that  a  continually 
increasing  surplus.  The  total  estimates  presented  by 
the  company's  experts  were  as  follows :  Earnings 
for  20  years,  $197,000,000;  operating  expenses,  $uS,- 
000,000;  taxes,  $7,030,000;  personal-Injury  cases, 
$i,coo.ooo;  new  equipment,  $3,000,000;  strikes,  $2,- 
000,000;  interest  on  bonds.  $9,326;i5o;  to  pay  oft" 
bonds  $12,092,000;  dividends,  $21,600,000;  mainte- 
nance, $17,088,000.  At  the  end  of  20  years  they  esti- 
mated there  would  be  left  $5,863,850  for  the  city. 
This  is  equal  to  2V2  per  cent,  of  the  average  gross 
earnings,  and  this,  the  company  maintains.  Is  the 
highest  percentage  which  should  be  put  into  the 
franchise  ordinance  as  compensation. 

Later  a  proposition  was  made  to  the  city  by  Col. 
E.  R.  Bliss  in  which  the  street-railway  company 
offers  to  pay  the  city  five  per  cent,  on  the  gross 
receipts  for  20  years  up  to  its  total  estimate  of 
$197,000,000.  Should  the  gross  receipts  exceed  the 
estimate  it  is  further  agreed  to  pay  20  per  cent,  on 
all  money  earned  In  excess  of  these  figures.  "These 
receipts,"  said  Mr.  Bliss,  "are  to  be  computed  an- 
nually, and  if  In  any  one  year  the  receipts  run  be- 
yond our  calculations  the  city  Is  to  get  20  per  -cent. 
of  the  excess.  It  is  to  get  five  per  cent,  anyhow. 
whether  they  come  up  to  our  figures  or  not.  This 
compensation  Is  to  be  in  lieu  of  all  public  charge? 
except  the  taxes  on  tangible  property.  For  example, 
the  license  fee  for  cars  must  be  subtracted.  The 
taxes  on  real  and  personal  property  we  will  pay.'" 
A  number  of  the  new  cars  for  the  Union  Traction 
Company  are  now  being  equipped  with  electric  mo- 
tors and  will  be  put  in  operation  soon.  They  are 
built  for  both  summer  and  winter  use. 


Indiana  Telephone  Items. 

The  Central  Union  Telephone  Company  has  de- 
cided to  expend  $50,000  in  Improving  and  extend- 
ing Its  service  in  Muncie  and  Delaware  counties. 
This  is  brought  about.  It  Is  said,  by  the  competition 
of  the  Delaware  and  Madison  Counties  Telephone 
Companj^,  which  recently  expended  a  large  sum 
in  completing  a  new  plant  In  Muncie,  and  which  is 
now   giving  excellent  service  over  a  wide  territory. 

The  ten-party  lines  of  the  Central  Union  Tele- 
phone Company  in  Indianapolis  are  to  be  replaced  as 
rapidly  as  possible  by  a  four-party  line  system.  The 
ten-party  line  subscribers  paid  $1  a  month,  but  the 
four-party  line  service  will  cost  $1.25.  More  than 
$30,000  will  be  expended  by  the  company  during 
this  month  in  new  switchboards  and  dynamos  for 
the  Central  plant.  A  new  switchboard  will  also  be 
placed  in  the  exchange  at  Irvington. 

The  New  Long  Distance  Telephone  Company  has 
paid  its  regular  quarterly  dividend  of  one  per  cent. 
The  company  is  planning  extensions  and  improve- 
ments during  the  summer.  It  is  also  doing  a  tele- 
graph business  between  Indianapolis  and  all  the  large 
cities  in  central  Indiana.  The  Associated  Press  has 
attached  its  telegraphic  instruments  to  the  New  Long 
Distance  Company's  lines  and  has  conducted  quite 
a  business  for  nearly  two  months. 

The  stockholders  of  the  Peoples  Mutual  Tele- 
phone Company  of  Silver  Lake  have  elected  H.  L. 
Oldfather,  Arthur  Smith  and  Omer  N.  Igo  directors. 
The  company  now  has  525  telephones  and  90  miles 
of  toll  lines.  Last  year  1S4  telephones  were  installed. 
The  plant  is  valued  at  $16,000,  for  which  668  shares 
of  stock  have  been  issued.  The  company  began  doing 
business  17  months  ago. 

The  Richmond  Home  Telephone  Company  and  all 
the  telephone  lines  In  that  section  of  the  state  and 
adjoining  Ohio  counties  were  much  disturbed  on 
January  2d,  and  for  the  most  part  the  lines  were 
rendered  useless  on  account  of  a  peculiar  condition 
of  the  atmosphere,  which  seemed  to  be  charged  with 
electricity.  F. 


Telephone  Competition  in  the  Midcile 
West. 

In  answer  to  the  report  from  Boston  that  the 
American  Telephone  and  Telegraph  Company, 
through  the  Central  Union  company,  expects  to  make 
a  special  effort  this  year  to  combat  the  Independent 
movement  in  the  Middle  West,  S.  P.  Sheerin  of  the 
strong  Independent  companies  centering  in  Indianap- 
olis cites  the  financial  embarrassments  of  the  Michi- 
gan and  Central  LTnJon  companies  as  a  warning  to 
Bell  investors.     He  says  : 

"In  the  next  three  years  the  Independents  of  In- 
diana will  add  150,000  to  the  number  of  their  tele- 
phones [now  said  to  be  iio.ooo],  and  this  wholly 
without  reference  to  whether  the  parent  Bell  com- 
pany furnishes  $i.coo,ooo  or  $8,000,000  to  keep  com- 
pany with  the  eight  and  a  half  millions  already  wan- 
tonly wasted,  and  now  lying  at  the  bottom  of  the 
well.  It  would  be  a  good  thing  for  some  of  those 
credulous  New  England  people,  who  have  been  made 
to  believe  that  there  is  but  one  telephone  company 
in  this  country,  to  take  a  trip  through  the  Middle 
West.  The  experience  would  possibly  be  profitable 
(o  them    in  more  senses  than  one." 


Telephone    News   from   the    Northwest. 

Joseph  Maland  has  bought  the  local  telephone  ex- 
change at   Frost,  Minn. 

The  RIpon  (Wis.)  Telephone  Company  has  moved 
into  larger  quarters. 

A  farmers'  line  Is  being  constTucted  from  North 
Porter  Township  to  Ellendale,  N.  D. 

The  council  of  Duluth  contemplates  installing  a 
storage-battery  system  for  the  police-telephone  sys- 
tem, replacing  a  galvanic-battery  plant. 

The  Minnesota  Valley  Telephone  and  Telegraph 
Company  has  reached  Windom,  Minn.,  with  Its  long- 
distance hues  from  Mankato  and  the  Twin  Cities. 

E.  P.  Bacon  of  Pillager.  Minn.,  proposes  a  local 
telephone   exchange   for  that    village. 

Benjamin  Simpson  has'  purchased  the  Hecker 
stock  of  the  Audubon  County  (Iowa)  Telephone 
Company. 

The  farmers  between  Palmer  and  Pomeroy,  Iowa, 
have  formed  a  company  and  will  build  a  telephone 
line.  Charles  Swaline  is  president  and  O.  Sodestrom 
is  secretary. 

Owing  to  (I  raise  In  rates  by  the  Western  Electric 
Telephone  Company  at  Estherville,  Iowa,  the  busi- 
ness men  there  have  agreed  to  dispense  with  the 
service  unless  the  old  schedule  is  restored.  The 
company  is  contemplating  building  a  line  from  Fort 
Dodge   to   Estherville. 

The  Citizens'  Mutual  Telephone  Company  of 
Bloomfield,  Iowa,  has  organized  with  a  capital  stock 
of  $4,000. 

The  Lawton  Telephone  Company  has  been  formed. 
J.  A.  Smith  has  been  elected  president  and  Dr. 
C.  M.  Rav  secretary. 

The  Reinbeck  (Iowa)  Mutual  Telephone  Com- 
pany has  organized.  E.  K.  Greene  was  elected 
president    and    H.    A.    Horstman    secretary. 

The  grand  jury  at  Green  Bay,  Wis.,  is  investigat- 
ing the  charge  that  certain  aldermen  were  retained 
in  the  interests  of  the  Wisconsin  Telephone  Com- 
pany in  preventing  a  franchise  being  granted  to  the 
Valley   Telephone    Company.  R. 


TELEPHONE  MEN. 


*  G.  Y.  Stamp  has  purchased  the  telephone  plant  at 
Stithton,  Ky.,  which  has  been  the  property  of  H.  W. 
Bryant  for  some  time. 

H.  J.  Pettingill  of  Boston,  vice-president  of  the 
Northwestern  Telephone  Exchange  Company,  was 
in  Minneapolis  recently,  for  a  brief  visit. 

Hunt  Chipley  of  Louisville.  Ky.,  has  been  ap- 
pointed general  counsel  for  the  Southern  Bell  Tele- 
phone Company,   with  headquarters  at  Atlanta,   Ga. 

A.  W.  Bennett,  who  has  for  some  time  been  man- 
ager of  the  East  Tennessee  Telephone  Company  at 
Harrodsburg,  Ky.,  has  been  appointed  inspector,  with 
headquarters  at 'Nashville.  His  brother,  George  W. 
Bennett  of  Lexington,  succeeds  him  at  Harrodsburg. 

Mr.  W.  E.  L.  Gaine,  general  manager  of  the  Na- 
tional Telephone  Companv  of  Great  Britain,  accom- 
panied by  Mr.  Frank  Gill,  engineer-in-chief  of  the 
same  company,  is  making  a  tour  of  the  United 
States,  inspecting  telephone  exchanges.  The  gentle- 
men were  in  Chicago  last  week,  in  company  with 
Mr.  Herbert  Laws  Webb,  the  well-known  telephone 
engineer,  who  now  makes  his  headquarters  in  London. 


Transmitter  Litigation. 

A  decision  on  appeal  has  been  given  by  the  Cir- 
cuit Court  of  Appeals  in  the  Seventh  Circuit  at 
Chicago  sustaining  the  patent  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company  In  its 
Infringement  siiit  against  the  American  Electric 
Telephone  Company  and  others.  In  its  decision  the 
Appellate  Court  says :  "The  prior  art,  as  we  view  it, 
fails  to  show  a  combination  or  foreshadow  a  con- 
cept of  any  of  the  claims  In  suit.  It  follows  without 
further  elaboration  that  in  our  judgment  the  claims 
are  valid."  The  court  then  finds  infringement  by 
the  defendants  and  orders  a  decree  for  an  injunction 
and  an  accounting. 


GENERAL  TELEPHONE  NEWS. 

The  KIrksville  Telephone  Company  of  Kirksville, 
Ky.,  has  been  incorporated  with  a  capital  stock  of 
$7,500. 

The  Elyrla  Telephone  Company  of  Elyria,  Ohio, 
has  filed  notice  with  the  secretary  of  state  of  an 
increase  of  capital  stock  from  $50,000  to  $100,000. 

G.  F.  Cowden,  A,  L.  Camp  and  others  have  or- 
ganized the  Automatic  Telephone  Company  at  Mid- 
land, Texas.  The  company  is  Incorporated  with 
a  capital  of  $10,000. 

The  Du  Funiak  Springs  (Fla.)  Telephone  Com- 
pany, with  a  capital  of  $9,000,  is  among  the  recently 
incorporated  telephone  companies.  S.  K.  Glllis  is 
among  those  interested. 

The  government  of  the  state  of  Slnaloa,  Mexico, 
is  constructing  a  telephone  line  from  Culiacan  to 
Maxatlan.  It  is  stated  that  the  construction  of 
other  lines  is  contemplated. 

The  Smithvllle  Telephone  Company  of  Smithville, 
Texas,  has  purchased  the  telephone  line  of  the 
Smithville  and  Red  Rock  Telephone  Company,  and 
will  extend  it  to  Lockhart. 

The  Keystone  Telephone  Company  of  Philadelphia 
shows  for  its  first  fiscal  year  earnings  of  $230,418, 
being  twice  the  amount  required  to  pay  five  per 
cent,  dividend  on  the  $2,500,000  capital  stock. 

The  Southwestern  Telegraph  and  Telephone  Com- 
pany will  erect  an  office  and  exchange  building  at 
Beaumont,  Texas.  J.  E.  Farnsworth,  general  man- 
ager, Dallas,  Texas,  can  give  Information. 

The  Tibbe  Electric  Company,  with  an  exchange 
in  Washington,  Mo.,  serving  250  stations,  has  re- 
cently installed  an  automatic  exchange  in  the  town 
of  Union,  Mo.,  with  a  capacity  for  100  subscribers. 

The  Carthage  and  Coluca  Telephone  Company  of 
Adrian,  III.,  incorporated  recently  with  a  capital  of 
$2,500,  will  install  and  operate  a  telephone  system 
in  Adrian.  The  incorporators  are  Wilham  Black, 
J.  L.  Haines  and  William  Bush. 

The  Kensington  (Md.)  Telephone  Company  has 
been  incorporated  for  the  purpose  of  constructing  a 
long-distance  telephone  service.  The  officers  of  the 
company  are;  President,  B.  A.  Chapin;  vice- 
president,  Eugene  Jones;  secretary,  G.  R.  Taylor; 
treasurer,  C.  E.  Bruington. 

The  government  of  the  state  of  Sonora,  Mexico, 
is  constructing  an  extensive  system  of  telephone 
lines.  It  is  proposed  to  extend  the  system  to  all 
parts  of  the  state.  A  considerable  amount  of  ma- 
terial will  be  required  in  addition  to  that  already 
used.  One  of  the  new  lines  which  will  soon  be 
completed    is  that  between  Coyotltlan  and  Elota. 

Tlie   Home   Telephone   Company   of   Kansas   City 

made  good  progress  during  last  year  in  the  develop- 
ment of  its  Independent  plant.  It  is  stated  by  one 
of  the  directors  that  by  April  ist  there  will,  in  all 
probability,  be  10,000  telephones  in  operation.  The 
company  is  about  to  move  into  its  own  building  on 
Baltimore  Avenue,  where  about  250  employes  will 
operate  the  system.  The  Western  Independent  Com- 
pany, the  long-distance  representative  of  the  Home 
company,  covers  all  the  eastern  part  of  Kansas  and 
the  western  part  of  Missouri. 

At  the  regular  meeting  of  the  stockholders  of  the 
Peninsular  Telephone  Company  of  Tampa,  Fla.,  the 
following-named  officers  were  chosen  for  the  year 
1904:  President,  W.  G.  Brorein,  Tampa;  vice-presi- 
dent and  treasurer,  Guy  Huffman,  St.  Marys,  Ohio; 
secretar.v,  H.  W.  House,  Wapakoneta,  Ohio ;  gen- 
eral counsel,  J.  J.  Lunsford,  Tampa.  The  business 
of  the  company  and  the  extension  of  its  properties 
have  increased  to  such  an  extent  that  it  was  de- 
cided to  have  Mr.  Huffman  assume  active  busi- 
ness management  to  relieve  Mr.  Brorein,  who  has 
heretofore  been  in  sole  management,  of  some  of  his 
duties. 

The  following-named  telephone  companies  have 
recently  been  incorporated  in  Ohio :  Klrtland  Tele- 
phone Company.  Klrtland;  capital  stock,  $2,500;  in- 
corporators, Arthur  G.  Trvon,  Ada  A.  Harris,  Henry 
Hooper,  W.  R.  Crary  and  W.  A.  Creswell.  Yoker 
Valley  Telephone  Company.  Quaker  Cit>^;  capital 
stock,  $550;  incorporators,  W.  H.  James  and  others. 
Vale  Telephone  Company,  Vale:  capital  stock, 
$=;.ooo;  incornorators.  W.  W.  Scott.  John  Malone, 
John  Hull,  C.  M.  Simma  and  A.  P.  Vale.  Ohio 
Valley  Telephone  Company,  Proctorville ;  capital 
stock,  $2,000;  incorporators,  H.  P.  Gerlach,  L.  D. 
Eaton,  S.  E.  Crawford.  G.  P.  Eaton  and  E.  R.  Miller. 
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High-frequency  Electric  Currents  in 
Medicine.' 

By  Emil  H.  Gruebe,  B.  S.,  M.  D. 

The  pliysical  and  dynamic  properties  of  high-fre- 
quency currents  are  so  radically  different  from  those 
witli  which  we  are  familiar  in  other  electrical  mani- 
festations that  they  are  really  startling.  The  hu- 
man body  conducts  these  currents  so  readily  that 
incandescent  lamps  held  in  the  hand  become  lumi- 
nous. It  is  not  even  necessar>'  to  bring  the  body 
in  contact  with  an  electrode.  Ozone  in  large  quan- 
tities is  liberated  in  the  atmosphere  surrounding  the 
instruments.  Geissler  vacuum  tubes  become  lumi- 
nous at  a  considerable  distance  from  the  generator 
and  without  direct  connection.  Currents  which  are 
capable  of  doing  these  things  certainly  ought  to  have 
a  pronounced  effect  upon  the  tissues  and  functions 
of  the  human  body.  As  regards  physiological  prop- 
erties, these  currents  are  very  different  from  other 
forms  of  electricity. 

The  fact  that  patients  may  be  treated  with  large 
quantities  of  these  currents  without  even  becoming 
conscious  of  anj^  action  would  indicate  that  the 
motor  and  sensor^'-  nerves  are  not  active  during 
treatments.  The  presumption  is  that,  due  to  the 
high  frequency  of  interruption  in  the  circuit,  the 
number  of  excitations  of  the  neuro-muscular  systems 
reach  such  a  height  that  all  reaction  is  arrested. 
According  to  Williams,  the  following  is  a  brief 
resume  of  the  physiological  effects  of  high-frequency 
currents:  They  are  able  to  produce  modifications 
in  the  general  nutrition  of  the  patient;  there  is  an 
increase  in  arterial  tension ;  respiration  is  increased 
and  there  is  greater  elimination  of  carbon  dioxide; 
the  blood  becomes  rapidly  oxygenated;  an  abnormal 
ratio  between  urea  and  uric  acid  is  reduced  to  nor- 
mal readily ;  there  is  an  increase  in  the  production 
of  bodily  heat ;  excitability  of  tissues  to  other  forms 
of  stimulation  is  decreased ;  local  anesthesia,  lasting 
up  to  20  minutes,  may  be  produced  in  some  parts 
of  the  body. 

The  most  notable  results  with  this  treatment  have 
been  obtained  in  the  very  common  disease — eczema. 
Dr.  Bloch  of  Paris,  one  of  the  most  able  electro- 
therapeutists  and  an  associate  of  the  late  Apostoli. 
recently  reported  a  large  number  of  cases  of  acute 
and  chronic  eczema,  in  all  of  which  remarkable  re- 
sults had  been  obtained  by  high-frequency  currents 
after  all  other  methods  of  treatment  had  failed  to 
bring  relief.  Similar  reports  came  from  other  emi- 
nent observers.  It  is  true  that  for  a  number  of  years 
we  have  known  of  the  good  effects  of  the  static 
spray  when  applied  locally  in  cutaneous  diseases 
characterized  by  pruritus,  heat  and  scaling,  but  at 
best  the  remedy  was  only  palliative.  With  the  high- 
frequency  currents  we  can  sometimes  actually  cure 
these  conditions  with  a  few  short  treatments.  Many 
cases  of  eczema  of  lO  years'  standing,  have  been 
cured  with  half  a  dozen  treatments.  The  currents 
are  applied  locally,  and  occasion  no  discomfort  what- 
ever Most  sensitive  parts  may  be  treated  without 
aggravation. 

Acne  in  all  forms  yields  readily  to  this  treat- 
ment Here,  when  the  condition  is  purely  local,  we 
use  the  local  method  of  treatment,  but  if  there  is 
a  systemic  cause  or  complication,  we  also  give  the 
patient  a  general  treatment,  and  thus  we  get  the 
benefit  of  the  nutrition-regulating  power  of  these 
currents. 

Psoriasis  also  is  amenable  to  this  treatment.  We 
have  personally  treated  three  physicians  having  this 
disease,  and  although  time  enough  has  not  elapsed 
in  two  of  the  cases  to  verify  the  results,  in  the  other 
the   disease   has   not    returned  after    lo  months. 

Malignant  growths,  particularly  epithelioma,  re- 
act favorably  in  the  majority  of  primary  cases.  Of 
course,  it  would  be  folly  to  expect  a  good  result 
from  this  or  any  other  form  of  treatment  after 
general  carcinosis  bas  set  in. 

Indolent  and  fissured  ulcers  respond  rapidly  to 
this  treatment,  and  clinical  tests  reveal  results  which 
must  be  considered  permanent. 

Since  the  X-ray  and  the  ultra-violet  ray  have  done 
so  well  in  the  treatment  of  lupus,  we  would  hardly 
expect  to  find  any  other  agent  to  supplant  them  in 
fighting  this  disease.  However,  there  are  many  cases 
which  do  not  do  well  under  either  of  the  above  forms 
of  treatment,  arid  many  of  these  have  been  cured  by 
high-frequency  currents. 

Probably  the  results  are  obtained  more  rapidly 
due  to  the  fact  that  every  time  we  apply  these  cur- 
rents a  general  electrification  occurs;  i.  e.,  the  whole 
system  is  influenced  at  each  sitting.  By  many  op- 
erators this  treatment  is  preferred  to  the  X-ray,  be- 
cause, as  a  rule,  the  results  are  obtained  more  rap- 
idly :  there  is  better  control  of  the  inflammatory 
reaction,    and    the   scars   are   most   perfect. 

High-frequency  currents  have  also  proved  of  great 
value  in  the  treatment  of  catarrhal  conditions  of 
mucous  membranes  and  for  neuralgias.  Even  for 
sciatica,  ticdouloureux,  choreaic  and  hysteria!  spasms 
ihcy  offer  a  verj'  effectiual  method  of  relief. 

Among  the  many  general  diseases,  which  have  been 
favorably  affected  may  be  mentioned  neurasthenia, 
rheumatism,  gout,  tuberculosis  and  obesity. 

In  diabetes  many  observers  have  obtained  such 
good  results  that  the  claim  has  been  made  that  we 
now  actually  have  a  remedy  which  can  cope  with 
this  disease.  When  we  remember  that  diabetes  is 
a  nutritional  disease  and  also  the  pronounced  effects 
of  the  high-frequency  currents  upon  metabolism,  we 
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can  readily  understand  how  such  favorable  results 
are  possible.  Due  to  the  fact  that  these  currents 
decompose  the  atmosphere,  generating  thereby  nas- 
cent oxj^gen,  and  also  due  to  the  fact  that  tlie  humafi 
body  offers  comparatively  little  resistance  to  the  pas- 
sage of  these  currents,  it  will  be  plainly  seen  that 
diseases  of  the  blood  could  be  subjected  to  this 
treatment.  The  decided  results  obtained  in  treating 
anaemia  and  chlorosis  by  high-frequency  currents 
have  been  reported  by  quite  a  number  of  observers. 
Although  from  the  list  of  diseases  cited  j^ou  may 
form  an  idea  as  to  the  wide  action  of  this  new  thera- 
peutic agent,  it  may  be  further  stated  that  it  brings 
results  if  properly  applied  in  the  majority  of  cases. 
If  time  were  not  limited,  I  could  report  an  extensive 
list  of  cases,  and  if  verification  were  necessary,  I 
could,  in  many  instances,  even  produce  the  patients. 
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Company,  Milwaukee ;  George  Cutter,  George  Cutter 
Compan.v,  Chicago,  and  a  representative  from 
Machado  &  Roller,  New  York  city. 

The  week's  work  concluded  with  a  banquet  at  the 
rooms  of  the  Chicago  Athletic  Association. 


Electric  Storage-battery  Factory. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia, manufacturer  of  the  "Chloride"  and  "Exide" 
accumulators,  has  recentlj'^  completed  arrangements 
with  the  trustees  of  the  estate  of  W.  G.  Warden,  by 
which  the  company  acquires  the  entire  property  sit- 
uated on  Allegheny  Avenue,  between  Eighteenth  and 


Automobile  Train  Traffic. 

The  Western  Electrician  has  recently  made  men- 
tion of  successful  tests  which  have  been  made  with 
trackless  trains  in  Paris,  ilessrs.  Renard  and  Sur- 
couf  of  Paris  have  invented  an  "auto-motor  railless 
train"  which,  according  to  Maurice  Levy  of  the 
Academy  of  Science,  will  revolutionize  road  traffic 
and  may  to  some  extent  supersede  railways.  A  full- 
sized  train  of  10  cars,  weighing  30  tons,  has  been 
tested  and  put  on  exhibition  at  the  Automobile  Salon, 
Paris.  The  principle  of  the  invention  is  described 
as  follows  by  a  correspondent  to  the  London  Tele- 
graph : 

Wliile  the  leading  vehicle  carries  the  motor,  it  is 
in  no  sense  a  traction  engine.  The  cars  are  re- 
spectively connected  one  with  another,  not  by  mere 
couplings.  Each  vehicle  is  provided  with  transmis- 
sion gear  actuated  by  the  motor  on  the  leading  car. 
Each    portion  of  the   train   is   practically,   therefore, 
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Twentieth  Streets.  The  main  building  on  Allegheny 
.'\veni'e  is  a  seven-story-and-basement  brick  structure, 
having  two  wings,  and  containing'over  2S0.000  square 
feet  of  floor  space.  Aside  from  this  building,  there 
are  16  other  structures  utilized  for  the  different  proc- 
esses of  manufac'-.ire.  The  property  covers  over 
three  acres  of  ground  and  has  a  frontage  on  Alle- 
j^heny  Avenue  of  nearly  i^oo  feet,  and  is  bounded 
by  the  Philadelphia  and  Reading  railway  and  a 
branch  of  the  Pennsylvania  railroad,  thus  giving  un- 
usual facilities  for  the  handling  of  freight  and  ex- 
press. The  picture  shows  llie  imposing  group  of 
buildings  that  constitutes  the  factory. 


A  School  for  Salesmen. 

The  fifth  annual  salesmen's  meeting  of  the  Electric 
.\ppliance  Company  of  Chicago  was  held  last  week, 
from  the  4th  to  the  9th.  These  meetings  are  for  the 
purpose  of  familiarizing  the  company's  salesmen 
with  the  best  points  in  the  important  lines  of  goods 
which  they  carry. 

Manufacturers  of  the  various  articles  sold  by  this 
company  come  with  complete  testing  apparatus,  and. 
together  with  experts  from  the  company's  force, 
make  exhaustive  tests  upon  the  apparatus  that  the 
salesmen  are  to  handle,  so  that  they  may  sec  for 
themselves  what  the  different  appliances  will  do. 
and  not  have  to  rely  solely  upon  the  printed  matter 
of  their  catalogues. 

These  meetings  were  originated  by  the  Electric  Ap- 
pliance Company  and  are  based  on  the  belief  that 
truth  is  the  essential  of  confidence  and  that  from 
it  results  the  enthusiasm  which  may  account  for  the 
success  of  the  salesmen. 

Salesmen  from  all  over  the  country  were  present 
and  witnessed  tests  upon  the  arc  lamps,  incandescent 
lamps  and  various  other  pieces  of  apparatus  which 
they  are  selling  each  day  to  their  customers.  By 
these  demonstrations  they  obtained  a  more  compre- 
hensive idea  of  the  apparatus  and  will  be  enabled 
later  to  show  up  the  good  points  to  better  ad- 
vantage. 

The  following-named  manufacturers  and  repre- 
sentatives were  present  to  help  with  the  work : 
W.  D.  Packard,  of  the  Packard  Electric  Company 
and  New  York  and  Ohio  company,  with  factory  ex- 
pert on  transformers,  Warren,  Ohio :  Robert  Lan- 
phier.  superintendent  of  the  Sangamo  Electric  Com- 
pany, Springfield,  III. ;  E.  J.  Bagnall,  Adams-Bagnall 
Electric  Company,  Cleveland,  Ohio;  A.  N.  Palmer, 
Phillips  Insulated  Wire  Company,  Pawtucket,  R.  I. ; 
Mr.  Sieberling,  Indiana  Rubber  and  Insulated  Wire 
Company,  Jonesboro,  Ind. ;  Mr.  Knight.  American 
Mica  Company,  Newton  Lower  Falls,  Mass. ;  Mr. 
Berry,  F.  H.  Lovell  &  Co.,  New  York  city;  Mr. 
Beatty   of   Oiicago,    Cutler-Hammer   Manufacturing 


an  automobile,  as  the  engine  on  the  first  vehicle 
propels  all  the  others  individually,  as  if  each  of  the 
latter  had  a  motor  of  its  own.  The  second  point 
in  the  invention  is  the  steering  gear.  This  has  been 
devised  on  the  same  principle  as  the  transmission 
gear.  That  is  to  say.  the  train  of  cars  is  not  drawn 
in  the  wake  of  the  engine,  but  the  latter  commands 
the  steering  gear  provided  on  each  car.  Thus  the 
train    forms  a  completely  linked   system. 

The  advantages  of  the  invention  are  apparent. 
Traction  being  done  away  with,  each  car,  as  it  were, 
propels  itself,  and  friction  of  all  the  wheels  upon 
the  roadway''  is  utilized,  instead  of  being  a  useless 
resistance  which  the  engine  must  overcome.  Con- 
sequently, a  far  less  powerful  motor  will,  other 
things  equal,  draw  a  far  heavier  load  than  is  the 
case  with  the  traction  engine.  Moreover,  the  di- 
rection given  to  the  train  is  not  merely  a  straight 
line  drawn  from  the  leading  car.  as  must  occur 
with  a  railless  train  tugged  by  .i  locomotive.  On 
the  contrary,  the  steering  gear  of  eadi  car  being 
commanded  by  the  leading  vehicle,  the  convoy  can 
negotiate  practically  any  curve.  Finally,  it  is  said 
that  the  invention  minimizes  the  risks  of  side  slip- 
ping. A  special  device  to  this  end  is  a  differential 
system  by  which,  if  needful,  various  speeds  can  be 
imparted  at  the  same  moment  lo  various  parts  of 
the  same  train. 

A  test  to  which  the  invention  has  been  success- 
fully submitted  will  give  an  idea  of  the  advantages 
of  the  system.  A  racing  car  whicli  ran  in  the  Paris- 
Bordeaux  contest  recently  has  been  employed  as 
the  engine  of  the  new  train.  The  motor  was  capable 
of  propelling  the  car  alone,  weighing  1,500  kilos, 
at  44'y-;  miles  an  hour.  Now  the  same  engine  pro- 
pels the  train  of  30  tons  at  over  ti  miles  an  hour. 
.Another  test  was  a  trial  trip,  in  which  the  train, 
having  the  same  motor,  climbed  successfully  the_tre- 
mendous  hill  up  to  the  heights  of  Bellevue  from  the 
banks  of  the  Seine.  The  inventors  say  that  "every 
single  high  road  in  France  is  now  open  to  train 
traffic   of  moderate   speed." 


Two  ordinances,  the  product  of  Mayor  Tom  L. 
Johnson  of  Cleveland,  providing  for  and  regulating 
three-cent  street-car  fare  in  Cleveland,  were  passed 
by  the  City  Council  of  Cleveland  at  its  last  session. 
One  of  the  ordinances  confers  upon  the  Forest 
City  Railroad  Company  the  franchises  now  held  by 
the  Cleveland  electric  railway  upon  W"oodland  and 
Central  Avenues.  The  other  establishes  a  large 
district  in  which  only  three-cent  fares  can  be  charged. 
The  effect  of  the  passage  of  the  ordinances,  if  sus- 
tained by  the  courts,  will  be  to  do  away  with  the 
universal  transfers  now  granted  by  the  company. 
It  is  expected  the  matter  will  be  taken  into  the 
courts  ?.r6  a  long  fight  will  ensue. 
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CORRESPONDENCE. 


Great  Britain. 

London,  January  2. — Some  very  interesting  evi- 
dence has,  at  one  time  or  anotlier,  been  given  before 
tlie  Royal  Commission  now  inquiring  into  the  diffi- 
cuhies  connected  with  locomotion  in  London,  but  it 
must  be  confessed  that  not  many  witnesses  have 
dared  to  grapple  with  the  problem  in  a  practical  man- 
ner. Recently,  how^ever,  the  mayor  of  Westminster, 
who,  professionally,  is  an  architect,  put  before  the 
commissioners  an  eminently  practicable,  if  somewhat 
expensive,  system  of  subways  serving  the  dual  ca- 
pacity of  carrying  a  double  line  of  tramways  and 
affording  accommodation  for  pedestrians,  at  the  same 
time  allowing  of  sufficient  space  being  devoted  to 
the  use  of  statutory  companies  for  placing  their 
wires,  pipes,  etc.,  therein.  The  estimated  cost  of 
constructing  such  a  means  of  communication  Avas 
put  at  £1,000,000  per  mile,  inclusive  of  the  tramways, 
against  which  has  to  be  set  the  profits  from  the 
latter  and  the  rents  received  from  the  companies 
using  the  subways  for  their  pipes,  cables,  etc.  A 
tremendous  amount  of  inconvenience  is  at  present 
caused  through  the  repeated  breaking  up  of  the 
streets  for  the  purpose  of  laying  new,  and  repairing 
old,  mains,  all  of  which  would  be  saved  under  such 
a  system.  The  idea  was  very  favorably  received 
by  the  commission,  especially  as  the  estimates  were 
made  on  the  basis  that  the  subways  were  to  be 
added  to  the  existing  narrow  streets  without  en- 
croaching upon  the  rights  of  the  frontages. 

A  scare  was  created  a  few  days  ago  when  it  was 
announced  that  Queen  Alexandra  had  narrowly  es- 
caped being  burnt  by  her  bedroom  catching  fire,  due, 
it  was  said,  to  defective  electric  wiring.  Everyone 
was  deeply  concerned,  but  it  was  strongly  suspected 
that  defective  electric  wiring  on  a  royal  residence 
was  .hardly  likely  to  be  the  case.  Li  the  end  it 
turned  out  to  be  another  of  those  instances  in  which 
the  daily-newspaper  reporter  falls  back  upon  the  elec- 
tric wiring  as  the  cause  of  a  fire  of  which  he  does 
not  know  the  origin.  As  a  matter  of  fact  the  fire 
originated  through  an  overheated  flue. 

Trial  trips  have  been  run  upon  the  "electrified" 
portion  of  the  Lancashire  and  Yorkshire  railway,  be- 
tween Liverpool  and  Southport.  It  will  probably 
be  remembered  that  the  company  decided  to  convert 
its  old  steam  line  to  electric  traction,  owing  to  the 
diminished  receipts  of  the  local  traffic  through  the 
competition  of  electric  tramways  in  the  neighborhood, 
much  in  the  same  way  as  the  Mersey  railway  had 
to  be  converted.  The  work  has  been  carried  through 
very  rapidly,  but  no  detailed  particulars  are  yet 
available. 

The  purchase  of  tramway  rails  has  again  been 
largely  discussed  by  the  London  County  Council. 
The  recommendation  recently  to  appoint  a  committee 
to  inquire  into  the  conditions  of  labor,  rates  of  pay, 
etc.,  under  which  Belgian  rails  are  produced  has 
been  adopted  and  a  sum  of  money  voted  for  the 
necessary  expenses.  Large  reductions  are  being  made 
by  British  firms  in  their  prices  for  rails,  evidently 
the  outcome  of  the  recent  agitation.  So  great  have 
these  reduction  been  that  the  London  County  Council 
has  been  able  to  place  a  couple  of  large  orders  for 
rails  with  British  manufacturers. 

The  Glasgow  corporation,  in  considering  exten- 
sions to  its  electricity  works,  is  inclined  to  favor 
steam  turbines,  and  a  deputation  is  to  be  seiit  around 
to  various  important  cities  in  Great  Britain  where 
this  type  of  machinery  is  in  use.  These  extensions 
are  estimated  at  $675,000. 

Some  friction  has  arisen  at  Brighton  between  the 
■  corporation  and  the  National  Telephone  Company  as 
to  the  manner  in  which  the  former  is  carrying  on 
its  municipal  telephone  system,  i.  e.,  as  to  the  induce- 
ment to  subscribers.  The  company -alleged  that  an 
unfair  preference  was  being  given  to  persons  in  order 
to  induce  them  to  subscribe  to  the  municipal  system, 
and  an  appeal  was  made  to  the  postmaster-general. 
The  latter  has  spoken  somewhat  strongly  of  the 
methods  employed,  and  laid  down  certain  regulations 
or  wishes,  which  the  corporation  has  assured  him 
wilTbe  adhered  to  in  the  future. 

The  members  of  the  Institution  of  Electrical  Engi- 
neers are  now  being  circularized  with  a  view  to 
ascertaining  the  number  of  those  likely  to  take  part 
in  the  contemplated  visit  to  the  United  States  next 
autumn.  It  is  proposed  to  spend  three  weeks  visit- 
ing the  St.  Louis  exhibition.  Albany,  Chicago,  Mon- 
treal, New  York,  Niagara,  Philadelphia,  Pittsburg, 
Schenectady,  Washington,  etc.  The  probable  ex- 
penses are  put  at  over  $400  a  man,  and  unless  there 
is  a  guaranteed  party  of  40  the  trip  will  be  aban- 
doned. 

For  a  long  time  there  has  been  a  strong  desire  on 
the  part  of  electrical  contractors  and  manufacturers 
here  to  band  together  with  the  object  of  preventing, 
as  far  as  possible,  the  price  cutting  now  so  prevalent. 
An  agreement  has  now  been  entered  into  between 
the  National  Electrical  Contractors'  Association  and 
the  National  Electrical  Manufacturers'  Association 
which  will  have  the  effect  of  abolishing  trade  dis- 
counts to  architects,  consulting  engineers  and  other 
persons  or  firms  who  cannot  be  fairly  called  elec- 
trical engineers,  wholesale  factors,  or  a  trade  house. 
Exceptions  are  to  be  made,  however,  in  the  case  of 
railway  companies,  government  departments  and 
others  requiring  goods  by  public  tender.  By  this 
agreement  also  arrangements  are  made  whereby  the 
members  of  the  two  associations  shall  confine  their 
dealings  to  each  other.  This  agreement  went  into 
effect   on    January    i,    1904,    and    a   joint    committee 


has  been  formed  which  will  deal  ..with  all  questions 
arising  out  of  the  agreement. 

So  many  opinions  have  been  expressed  during  the 
last  year  concerning  technical  education  that  it  is 
comforting  to  find  that  one  scientific  society  has 
taken  the  matter  up  seriously.  The  Northeast  Coast 
Institution  of  Engineers  and  Shipbuilders,  an  influ- 
ential body  in  the  Tyne  district,  appointed  a  com- 
mittee which  has  now  made  a  report  in  which  are 
embodied  some  regulations  apropos  of  apprentices 
and  pupils.  For  the  former  it  is  proposed  to  apply 
a  system  of  marks  which  will  not  only  materially 
affect  their  wages  but  also  give  them  the  option, 
in  the  case  of  maximum  marks,  of  spending  their 
fourth  or  fifth  year  at  a  college  during  the  daytime, 
the  fees  being  paid  by  the  employer.  For  pupils 
who  have  already  passed  through  an  engineering 
college  course  before  entering  the  w^orkshop  similar 
arrangements  are  proposed.  The  drift  of  the  pro- 
posals is  to  give  some  inducement  to  anprentices 
and  pupils  to  take  a  greater  interest  in  their  work 
than  is  very  often  the  case  at  present.  They  will 
no  doubt  be  largely  adopted  by  the  members  of  the 
Northeast  Coast  Institution  and  others. 

Owing  to  the  high  rates  charged  by  fire  insurance 
offices  here  in  respect  of  electricity  works  and  other 
municipal  buildings  a  scheme  of  municipal  insurance 
has  always  been  greeted  with  much  favor.  Several 
London  borough  councils  have  started  such  a  venture 
under  the  title  of  municipal  mutual  insurance,  and 
a  number  of  additional  councils  is  now  coming  into 
the  scheme.  The  city  of  London  corporation  also 
has  been  petitioned  to  take  steps  in  this  direction, 
but  the  committee  to  whom  the  matter  was  referred 
has   reported  adversely  on  the  matter. 

An  echo  of  the  past  is  the  announcement  that 
the  London  Electrical  Cab  Company  has  been  struck 
off  the  list  of  companies  registered.  It  will  prob- 
ably be  remembered  that  several  years  ago  this 
concern  placed  a  large  number  of  electrical  cabs  on 
the  London  streets,  but  that  after  about  18  months 
the  company  was  wound  up.  The  company  worked 
the  patents  of  a  Mr  Walter  Bersey,  who  disposed  of 
his  patents  to  the  company.  Since  then  practically 
nothing  has  been  attempted  in  the  direction  of 
placing  an  eificient  service  of  motor  cabs  on  the 
streets  of   London. 

Some  optimistic  statements  were  made  at  a  meet- 
ing of  tlie  District  railway  (the  electrification  of 
which  is  in  Mr.  Yerkes'  hands)  the  other  day.  Al- 
though it  was  anticipated  that  the  work  of  con- 
version to  electric  traction  would  have  been  com- 
pleted next  spring,  this  will  not  be  possible  until 
the  end  of  the  year.  The  cause  of  the  delay  was 
attributed  to  the  gigantic 'proportions  of  the  Lots 
Road  power  house,  which,  originally  to  have  cost 
$2,000,000,  is-  now  to  cost  $6,250,000.  When  the 
work  is  completed  it  will  be  possible  to  carry 
100,000,000  passengers  a  year,  it  is  stated.  G. 


New  York. 


New  York,  January  9. — Mayor  McClellan  met  for 
the  first  time  with  the  board  of  rapid-transit  com- 
missioners on  Thursday.  At  this  meeting  Commis- 
sioner Orr  of  the  committee  on  plan  and  scope  re- 
ported favorably  on  the  Parsons  plan  for  a  four- 
track  subway  to  connect  the  BroC'klyn,  Manhattan 
and  Williamsburg  bridges.  The  report  was  approved 
and  then  referred  to  the  chief  engineer  to  prepare 
plans  and  specifications.  The  plan  is  for  a  subway 
running  from  the  Brooklyn  Bridge  up  Center  Street 
to  Delancey  and  over  to  the  Williamsburg  Bridge, 
with  a  spur  off  at  Canal  Street  to  connect  with  the 
Manhattan  Bridge  when  completed.  Controller  Grout 
brought  up  the  matter  of  having  a  model  of  the 
rapid-transit  subway  shown  at  the  St.  Louis  Ex- 
position. At  the  previous  meeting  of  the  board  per- 
mission had  been  given  to  Chief  Engineer  Parsons 
to  exhibit  such  a  model  at  his  own  expense,  but  Mr. 
Grout  moved  that  the  permission  be  reconsidered, 
saying  that  the  model  should  be  shown  at  the  expense 
of  the  commission  and  not  of  the  chief  engineer. 
The  matter  was  allowed  to  lie  over  for  a  week. 

The  annual  ball  of  the  New  York  Telegraphers' 
Aid  Society  was  held  at  Lexington  Opera  House  on 
January  7th  and  was  attended  by  1,500  persons.  An 
excellent  vaudeville  performance  preceded  the  danc- 
ing. A  substantial  sum  was  realized.  The  officers 
of  the  society  are:  President,  E.  E.  Grannen;  vice- 
president,  J.  C.  Watts;  treasurer,  Thomas  M.^  Bren- 
nan  ;  recording  secretary,  C.  J.  Power ;  financial  sec- 
retary, A.  C.  Kilfoyle;  chairman  of  the  executive 
committee,  J.  F.  Ahearn. 

Fifteen  systems  of  delivery  of  electrical  current 
to  moving  cars  are  being  examined  by  engineers  and 
consulting  electrical  experts  of  the  Interborough 
Rapid  Transit  Company,  who  are  working  upon  a 
solution  of  the  third-rail  problem.  It  is  expected 
that  a  report  will  be  made  within  a  few  weeks  to 
the  board  of  directors,  proposing  several  plans  which 
would  be  feasible,  by  which  the  dangers  of  an  ex- 
posed contact  rail  may  be  obviated  or  greatly  less- 
ened. It  is  understood  that  the  engineers  have  elim- 
inated from  the  list  all  plans  which  involve  an  over- 
head conductor.  One  of  the  principal  things  that 
the  engineers  want  to  find  is  some  system  by  which 
all  danger  from  the  electrical  current  may  be  obviated 
when  firemen  are  fighting  fires  from  or  near  the 
elevated  structure.  It  is  said  the  engineers  favor 
a  plan  by  wdiich  the  contact  rail  will  be  in  short 
sections,  which  can  either  be  cut  out  altogether  or 
may  be  automatically  rendered  alive  as  the  trains 
pas's  along,   and   be  dead  at  all   other^  times. 

Among  the  incorporations  from  this  city  during 
the  last  week  were  the  following  electrical  companies : 


The  Walter  H.  Foster  Company,  manufacturing  elec- 
trical apparatus,  capital,  $75,000;  incorporators,  Wal- 
ter H.  Foster,  Frank  H.  Robinson  and  Walter  E. 
Flanders.  Russell  Electric  Company,  capital,  $10,- 
000;  directors,  G.  W.  Russell,  Jr.,  Minnie  G.  Red- 
don  and  J.   H.   Taylor  of  New  York. 

A  fire  occurred  in  a  conduit  beneath  the  sidewalk 
on  the  Broad  Street  side  of  the  Stock  Exchange 
early  to-day,  fusing  hundreds  of  cables  together  and 
crippling  the  Western  Union  service  in  the  downtown 
district.  The  only  telegraph  service  that  can  be 
done  by  the  Western  Union  with  the  Stock  Exchange 
now  is  by  messenger  boy  and  pneumatic  tube,  there 
being  a  small  tube  connecting  the  exchange  and 
the  main  office  of  the  company  at  195  Broadway. 
The  telegraph  wires  to  the  Cotton,  Coffee  and  New 
York  Produce  Exchanges  were  cut  off  entirely  by  the 
fire.     There  is  confusion  in  all  the  exchanges. 

Dr.  Samuel  G.  Tracy,  who  has  been  using  radium 
for  about  three  months  in  this  city  and  expects  to 
make  a  report  in  a  short  time,  believes  radium  fluid 
or  a  saline  solution  impregnated  by  induction  with 
the  properties  of  radium  to  be  endowed  with  thera- 
peutical possibilities  that  may  work  a  revolution  in 
the  treatment  of  many  diseases,  and  may  strike  the 
root  of  such  scourges  as  tuberculosis,  diphtheria, 
typhoid  and  other  infectious  maladies  and  protozoal 
diseases,  such  as  malaria  and  perhaps  scarlet  fever. 
Clarence  Mackay,  president  of  the  Commercial  Cable 
Company,  was  a  witness  in  Part  XIII.  of  the  Su- 
preme Court  in  the  trial  of  the  suit  which  he  has 
brought  against  the  Metropolitan  Street  Railway 
Company  for  $5,000  damages  for  the  wrecking  of  his 
cab  by  a  car  of  the  company  at  Fifth  Avenue  and 
Twenty-eighth  Street  in  February,  1901.  Mrs. 
Mackay  was  in  the  cab,  the  coachman,  John  Mackie, 
told  the  court,  but  was  not  injured.  The  case  was 
not   concluded. 

At  a  meeting  of  the  board  of  directors  of  the 
Mercantile  Electric  Company  on  Wednesday,  Will- 
iam H.  Mclntyre  was  elected  a  vice-president  and 
Alvin  W.   Krech  a    director. 

The  employes  of  the  Union  Switch  and  Signal 
Company  of  Swissvale,  Pa.,  have  resumed  work,  the 
men  being  put  to  work  on  the  $1,000,000  order  for 
equipment  of  the  railway  connections  for  the  New 
York  subway.  O. 


New  England. 


Boston,  January  9. — The  annual  meeting  of  the 
Boston  Elevated  Street  Railway  Company  took  place 
on  Monday,  January  4th,  and  the  board  of  directors 
was  re-elected.  There  are  some  interesting  state- 
ments in  the  annual  report  of  President  WilHam  A. 
Bancroft,  chief  among  them,  perhaps,  being  the  an- 
nouncement that  the  revision  of  wages  made  earlier 
in  the  fiscal  year  has  increased  the  payroll  by  about 
$200,000  since  it  went  into  effect.  The  increase  in 
the  number  of  revenue  passengers  for  the  last  year 
was  five  per  cent.,  against  an  increase  of  4.1  per 
cent,  in  the  previous  year.  The  total  number  of 
passengers  carried  during  the  year  from  the  subway 
stations  alone  was  32,018,986,  and  the  whole  number 
carried  by  the  company  was  233,563,578  revenue  pas- 
sengers. Extensions  of  surface  tracks  during  the 
year  amounted  to  5.16  miles,  and  the  total  length  of 
surface  tracks  now  controlled  by  the  company,  in- 
cluding the  leased  portion  of  the  Old  Colony  system, 
is  421.48  miles.  The  elevated  trackage  is  16  miles. 
In  the  plans  for  further  equipment  the  ordering  of 
61  new  surface  cars  and  24  new  elevated-system 
cars  is  mentioned.  Total  receipts  from  car  operation 
for  the  year  were  $11,693,269.43,  including  $26,362.83 
from  the  United  States  government  for  mail-car 
service. 

In  the  Superior  Court  of  Suffolk  County,  Mass.,  on 
petition  of  Sidney  Gleason  of  Medford,  Chandler 
Hovey  of  Brookline,  Frank  S.  Jones  of  Boston,  and 
others,  N.  Sumner  Myrick  of  Boston  has  been  ap- 
pointed receiver  for  the  Natick  and  Needhara  Street 
Railway  Company.  This  action  is  the  outcome  of 
the  refusal  of  the  receiver  appointed  for  the  South 
Middlesex  Street  Railway  Company,  to  whom  the 
Natick  and  Needham  line  was  leased  some  time 
ago,    to    operate    the    latter    road. 

The  Pittsfield  Electric  Street  Railway  Company 
of  Pittsfield,  Mass..  contemplates  the  building  of  a 
line  to  Onota  Lake  in  the  spring,  and  has  other  ex- 
tensions of  the  system  into  the  suburbs  planned. 

The  committee  of  creditors  of  the  Worcester  and 
Southbridge  Street  Railway  Company,  whose  affairs 
have  been  in  a  tangle  for  several  weeks,  sent  out 
a  notice  on  January  6th  advising  the  acceptance  of 
so  .per  cent,  by  the  creditors,  stating  that  in  its 
judgment  more  can  be  realized  in  that  manner  than 
by  forced  sale  or  legal  proceedings  against  the  note 
indorsers.  Upward  of  70  per  cent,  of  the  creditors, 
it  is  stated,  have  agreed  to  accept  the  50-per-cent. 
offer. 

Sears  B.  Condit,  Jr.,  manufacturer  of  electrical 
construction  specialties,  has  brought  suit  against 
John  A.  McCoy,  superintendent  of  construction  of 
the  New  England  Telephone  Company,  and  George 
Cameron  of  Somerville,  an  electrical  engineer  and 
inventor,  is  named  as  co-defendant.  Condit  alleges 
that  he  had  a  contract  with  the  parties  against  whom 
suit  is  brought  and  that  revocation  of  a  license  under 
which  he  was  manufacturing  and  selling  an  elec- 
trical appliance,  of  which  Cameron  is  the  patentee, 
has  damaged  him  to  the  extent  of  $20,000.  B. 

Southeastern  States. 

Charlotte,  N.  C.  Januan'  9.— -A  meeting  was  re- 
cently held   to   consider  a  proposition  for  the  pur- 
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chase  of  large  holdings  of  two  banking  firms  in  the 
Macon  (Ga.)  Street  Railway  and  Light  Company. 
The  meeting  was  held  in  Baltimore  and  was  pre- 
sided over  by  Robert  L.  Davidson.  Southern  in- 
terests made  a  proposition  for  the  holdings.  The 
matter  will  be  taken  up  again,  as  no  agreement  was 
reached. 

The  Passenger  and  Power  Company  of  Richmond, 
Va.,  is  receiving  the  first  shipments  of  an  order  of 
22  electric  cars,  which  will  cost  over  $6,000  each. 

The  electric  cars  of  Atlanta,  Ga..  are  now  under 
the  control  of  a  train  dispatcher,  who.  by  means  of 
a  new  telephone  system  just  put  in.  directs  the  cars 
of  the  Georgia  Railway  and  Electric  Company  in 
cases  of  confusion  or  when  any  trouble  arises. 
There  are  30  telephones  located  at  various  parts  of 
the  city. 

The  Chattanooga  electric  railway  of  Chattanooga, 
Tenn.,  will  issue  30-year  five  per  cent,  bonds  to 
improve  the  system  and  build  additions  to  the  lines 
now  in  operation.  An  extension  of  i^.:;  miles  will 
be  built,  giving  a  connection  with  Rossville,  Ga. 
A  part  of  the  issue  will  be  used  in  refunding  old 
bonds. 

The  Birmingham  Railway  Company  has  abolished 
the  office  of  general  manager,  held  by  J.  B.  ]\Tc- 
Clary,  who  retires  from  the  company.  G.  H.  Harris 
succeeds  Mr.  McQary,  with  the  title  of  superintend- 
ent of  the  street-railway  department  of  the  corpora- 
tion. 

The  Mexico  C^o-)  Electric  Light  Company,  re- 
cently bought  in  by  local  capital,  is  purchasing  ma- 
chinery for  installing  a  24-hour  service. 

The  Westinghouse  Company  of  New  York  is  pre- 
paring plans  and  estimates  for  a  new  electrical  equip- 
ment for  the  Hendersonville  (N.  C.)  Electric  Light 
and   Power  Company. 

There  is  talk  of  organizing  a  company  to  build 
an  electric  line  from  Mayfield.  Ky.,  to  Paducah, 
and  also  from  Mayfield  to  Cairo.  The  prospects 
of  an  organization  are.  said  to  be  good. 

W.  T.  Brown  and  others  have  been  appointed  a 
committee  to  investigate  the  feasibilitj'  of  an  elec- 
tric-lighting plant  in  the  city  of  Winston,  N.  C. 

The  largest  stockholders  of  the  Rapid  Transit 
Company  of  Chattanooga  inspected  the  lines  recently 
and  stated  that  a  large  sum  would  be  spent  in  im- 
provements. 

The  Electrical  Construction  Company  of  Rich- 
mond, Va.,  has  just  been  awarded  the  contract  for 
overhauling  and  inspecting  all  the  electrical  wires  in 
the  theaters   under   the   Wells   management. 

Ladshaw  &  Ladshaw  of  Spartanburg  have  secured 
the  contract  for  three  important  electrical  develop- 
ments in  Putnam  County,  Georgia.  Among  them  is 
the  supplying  of  light  to  the  town  of  Eatonton,  Ga. 
Construction  work  will  begin  by  May  ist. 

The  city  of  Albany,  Ga.,  has  agreed  to  take  300 
horsepower  electrical  power  for  lighting  the  city  and 
supplying  power  at  the  water  plant  from  the  Florida 
capitalists  who  have  in  hand  the  proposed  develop- 
ment of  Big  Shoals  on  Muckafoonee  Creek.  It  is 
proposed  to  develop  from  15,000  to  25,000  horse- 
power. 

Rush  Taylor  has  secured  a  franchise  to  build  an 
electric  line  from  Opelika.  Ala.,  to  Auburn.  The 
line  will  be  known  as  the  Opelika  Electric  Street  and 
Interurban  Electric  Railway. 

The  Goldsboro  and  Seven  Springs  Securities  Com- 
pany is  a  new  North  Carolina  concern,  which  among 
other  rights  has  the  privilege  of  building  street-car 
and  trolley  lines,  hotels,  roads,  etc.  The  company's 
capital  is  $150,000.  L. 


Texas  and  Mexico. 


Austin.  Texas,  January  7. — The  Houston  Electric 
Company  of  Houston,  Texas,  will  begin  the  work 
of  extending  its  line  to  Harrisburg  upon  the  comple- 
tion of  the  subway  that  is  to  be  constructed  under 
the  railroad  tracks  there.  This  company  will  re- 
model its  general  offices. 

The  Sour  Lake  Electric  Light  and  Power  Com- 
pany of  Sour  Lake  will  install  an  electric-light  and 
power  plant  at  Saratoga.  Texas. 

It  is  stated  that  J,  B.  Dennis  of  Durango,  Mexico, 
and  associates  are  making  satisfactory  progress  in 
their  plans  to  establish  a  large  electric  power  plant 
on  the  Piaxtle  River  in  the  stale  of  Sinaloa,  Mexico. 

Good  progress  is  being  made  in  the  construction 
of  the  new  electric  street-railway  system  at  Aguas 
Calientes,  Mexico. 

A  new  electric-light  plant  has  just  been  installed 
at   Tamalpa,  state  of  Jalisco,   Mexico.  PI. 


Kentucky. 


Louisville,  January  g. — Officers  of  the  various  in- 
surance companies  operating  in  Louisville  have  noti- 
fied their  agents  that  the  electrical  equipment  of 
many  of  the  buildings  is  out  of  date.  It  is  recom- 
mended that  some  standard  system  be  adopted,  or 
that  an  electrical  inspector  be  appointed  by  the  local 
board  of  underwriters,  who  can  spend  all  his  time 
in  the  work.  At  present  an  inspector  engaged  in 
another  line  of  work  is  giving  a  portion  of  his  time 
to    inspections. 

A  bill  has  been  prepared  to  be  introduced  in  the 
Legislature  which  provides  among  other  things  that 
franchises  of  all  electric-railway  companies,  electric- 
light  companies,  telephone  and  telegraph  companies 
and  other  corporations  of  this  character  operating  in 
Louisville  shall  be  taxed  in  a  sum  to  be  fixed  by 
the  City  Council,  and  on  refusal  or  neglect  to  pay  the 
same  a  fine  of  five  per  cent,  shall  be  assessed  and 
added  to  the  sum  which  would  otherwise  be  collected. 


A    tax   on   automobiles    and    other   vehicles    is    also 
provided. 

Two  ordinances  have  been  introduced  in  the  City 
Council  at  Louisville,  one  of  them  creating  a  fran- 
chise for  a  viaduct  from  the  middle  span  of  the 
Big  Four  bridge  to  the  corner  of  Franklin  and 
Wenzel  Streets,  and  the  other  allowing  the  construc- 
tion of  an  electric-railway  line  over  portions  of 
Wenzel,  Madison,  East,  Green  and  Third  Streets  to 
Main  Street.  The  ordinances  were  referred  to  the 
committee  on  railroads.  If  passed  they  will  give 
entrance  to  the  Louisville  and  Southern  Indiana 
Traction  Company  to  the  city. 

It  is  reported  that  the  Kentuclcy  Traction  Com- 
pany is  about  to  float  $d,ooo,ooo  bonds  in  New  York. 
but  officers  say  that  this  amount  will  not  be  needed 
at  this  time,  as  the  line  will  be  built  from  Louisville 
to  West  Point  first,  and  then  arrangements  will  be 
made  to  secure  funds  for  the  construction  of  the  line 
on  to  Nashville.  In  this  way  a  portion  of  the  road 
will  be  producing  before  the  remainder  is  com- 
pleted. The  officers  have  been  in  consultation  with 
the  Tennis  Construction  Company  for  some  days 
in  regard  to  building  the  line  to  VVest  Point,  but  as 
3'et  the  contract  has  not  been  awarded. 

The  Joseph  McWilliams  Company  of  Louisville 
has  secured  the  contract  for  the  heating  and  light- 
ing machinery  and  apparatus  of  the  new  Seelbach 
Hotel  at  Louisville,  amounting  to  $125,000.  The 
contract  includes  elevators  and  all  other  machinery 
used  about  the  new  building  which  is  now  in  course 
of  construction. 

Jackson.  Ky.,  is  now  without  electric  lights,  the 
superintendent  having  closed  down  the  plant,  it  is 
said.  The  assertion  is  made  that  Lewis  Enricht. 
manager  of  the  plant,  is  now  in  South  America,  and 
that  creditors  have  taken  steps  to  have  a  receiver 
appointed  for  the  business.  An  attempt  was  made 
some  time  ago  to  sell  the  plant  to  the  Jackson  De- 
velopment Companv,  but  the  deal  did  not  go  through 

C. 


Ohio. 

Cleveland,  January  9. — A  meeting  was  held  at 
Napoleon  a  few  days  ago  to  discuss  the  plans  of  the 
Cincinnati.  Detroit  and  Toledo  Short  Line.  J.  Mor- 
gan of  Toledo,  representing  a  number  of  eastern 
capitalists,  explained  the  purposes  of  the  company. 
Plans  have  been  made  to  build  a  line  from  Detroit 
to  Cincinnati,  a  distance  of  300  miles,  by  way  of 
Toledo,  Napoleon,  Defiance  and  some  other  western 
Ohio  towns.  The  capital  stock  was  at  first  fixed  at 
$50o,oco,  but  has  since  been  increased  to  $6,000,000. 
Mr.  Morgan  stated  that  the  company  that  is  to  build 
the  road  has  given  a  $100,000  bond  to  have  it  com- 
pleted within  two  years.  Napoleon  is  asked  to 
guarantee  a  subsidy  of  $25,000  in  return  for  the  loca- 
tion of  the  shops  in  that  citj'. 

A  public  hearing  of  the  ordinance  fixing  the  maxi- 
mum limit  of  price  for  electric  lights  for  private 
consumers  in  Cincinnati  will  be  held  next  Thursday. 
Considerable  interest  is  evinced  in  the  ordinance,  as 
the  price  fixed  w^ill  continue  for  10  years. 

About  200  inside  wiremen  at  Cincinnati  are  strik- 
ing for  an  increase  in  wages.  The  scale  calls  for 
an  advance  of  50  cents  a  day  for  1904.  which  would 
make  the  wages  $3.50  a  day.  Employers  are  said 
to  be  willing  to  grant  the  advance,  but  desire  the 
men  to  pledge  themselves  to  take  no  part  in  sympa- 
thetic strikes  during  the  year. 

The  Circuit  Court  at  Cincinnati  has  decided  that 
the  franchise  of  the  Millcreek  Valley  Street  Railway 
Company  to  operate  on  Carthage  Pike  is  valid.  The 
citizens  of  Carthage  brought  the  suit  on  the  ground 
that  the  company  is  charging  a  higher  fare  than  the 
grant  provides  and  that  the  route  had  been  changed 
from  the  original  plans.  The  court  held  that  the 
company  operates  under  a  later  grant  from  the  com- 
missioners and  that  the  fare  is  not  higher  than  pro- 
vided. 

The  annual  dividend  of  the  Columbus  Gas  Light. 
Heat  and  Power  Company  has  been  increased  from 
seven  to  eight  per  cent.  A  semi-annual  dividend  of 
four  per  cent,  has  been  declared,  payable  on  Feb- 
ruary 5th.  O.  M.  C. 


Michigan. 


Detroit,  January  9. — Last  week  saw  the  organiza- 
lion  of  two  more  electric- railway  companies,  the 
Ionia  and  Owosso  and  the  Jackson  and  Lansing, 
with  E".  M.  Hopkins  of  Detroit  and  New  York  as 
president.  These,  with  the  Grand  Rapids  and  Ionia 
Railway  Company,  organized  with  the  same  head 
some  time  ago,  make  a  triplicate  system  of  electric 
lines  through  the  heart  of  the  central  portion  of 
Southern  Michigan.  A  strong  connection  is  thus 
made  between  the  cities  included  in  the  titles  of 
the  railways,  and  a  large  number  of  towns  of  good 
size  along  the  lines  projected,  linking  together  sec- 
tions of  the  best-populated  portion  of  the  state. 
The  Ionia  and  Owosso  line  is  organized  with  a 
capital  stock  of  $1,500,000,  and  the  Grand  Rapids 
and  Lansing  is  capitalized  at  $r. 200.000.  The  road 
organized  previously  between  Grand  Rapids  and 
Ionia  has  a  capital  stock  of  $1,000,000,  and  the  same 
men,  practicallj'.  are  behind  all  three  companies. 
Mr.  Hopkins  will  direct  affair?  as  the  executive 
head  of  the  triple  system  aggregating  about  125 
miles  of  track.  The  Grand  Rapids  and  Ionia  and 
Ionia  and  Owosso  lines  will  be  operated  also  by 
the  same  set  of  officials,  greatly  simplifying  the 
management  of  the  -two  roads.  The  officers  and 
directors  are  as  follows:  President,  E.  M.  Hon- 
kins ;  vice-president,  John  T.  Rich ;  treasurer.  C.  H. 


Pomeroy;  secretary,  Frank  Westcott;  directors,  J. 
L.  Hudson,  Governor  Bliss,  W.  E.  -Harris,  Judge 
Porter   and  M.   D.    Sly. 

The  Detroit  Association  of  Street  Railway  Em- 
ployes was  represented  in  the  convention  of  the 
American  Federation  of  Labor  by  Chairman  D.  L. 
Dil worth  of  Detroit  and  Fred  Fav  of  Ypsilanti, 
Mich. 

A  fight  is  on  between  two  interests  which  are  try- 
ing to  obtain  a  franchise  from  the  Lansing  council 
for  a  central  heating  and  electric  plant.  '^John  H. 
Chase,  William  L.  Haag  and  others  urge  the  enact- 
ment of  a  franchise  they  presented  a  year  ago,  but 
the  council  wishes  to  grant  one  also  to  A.  A.  and 
F.  B.  Piatt,  who  heat  the  capitol,  and  already  have 
a  plant  in  operation. 

The  Detroit  United  Railway  has  sold  $500,000  of 
general-mortgage  4V2  per  cent  bonds  to  E.  H.  Gay 
&  Co.  for  a  price  near  gS.  This  leaves  the  road 
with  a  floating  debt  of  $700,000.  Another  $500,000 
of  the  bonds  will  be  sold,  and  the  road  then  put 
on  a  five  per  cent,  basis. 

A  construction  company  is  being  organized  by 
George  E.  Fisher  of  Detroit  to  build  steam  and 
electric  railways.  E.  N.  Chase  and  B.  M.  Hopkins 
will  be  associated  with  the  companj'. 

As  a  result  of  the  Iroquois  Theater  fire,  City  Elec- 
trician George  Cotton  of  Grand  Rapids  has  maae 
an  inspection  of  the  wiring  of  the  theaters  of  that 
city,  and  found  three  of  them  in  perfect  condition 
and  recommended  changes  in  a  fourth.  The  elec- 
trical apparatus  of  every  theatrical  company  will  be 
given  a  careful  inspection  before  it  is  permitted  to 
be  used  in  any  theater  in  that  city.  C.  G.  W. 


Pacific  Slope. 


San  Francisco,  January  7. — O.  J.  Smith,  a  capi- 
talist of  Reno,  Nev.,  was  in  town  last  week.  He  is 
interested,  together  with  John  Sunderland  and  J.  B. 
O'SulIivan,  in  the  proposed  electric  line  from  Reno 
to  East  Reno,  where  the  Southern  Pacific  shops  are 
located. 

Hetty  Bros.,  electrical  contractors,  have  the  con- 
tract for  installing  the  electric-lighting  apparatus  in 
the  large  apartment  house  on  Sutter  Street,  near 
Jones. 

The  Joshua  Hendy  Machine  Works  has  secured 
the  contract  for  the  electric  wiring  in  the  nine-story 
building  being  erected  by  Isaac  Liebes  at  the  corner 
of  Jones  and  Turk  Streets  for  $3,650. 

The  Los  Angeles  Electric  Company  has  obtained 
R.  Hart's  franchise  for  the  establishment  of  an  elec- 
tric-light plant  in  the  Santa  Maria  Valley. 

The  first  generating  unit  was  recently  started  at 
the  new  waterpower  electric  station  of  the  Van- 
couver Power  Company,  located  about  16  miles  from 
Vancouver,  B.  C.  The  lighting  load  of  the  city  is 
carried  by  the  new  plant,  which  was  installed  under 
the  supervision  of  Wynn  Meredith  of  San  Fran- 
cisco. A  part  of  the  steam  plant  in  Vancouver 
has  already  been  shut  down.  The  street-railway 
lines  will  be  supplied  later  with  current  from  the 
new  power  station. 

Frank  Webster,  chief  clerk  to  Superintendent 
Lynch  of  the  United  Railroads,  was  chosen  manager 
of  the  Stockton  Electric  Railways  on  January  ist. 
The  company  will  reconstruct  its  lines  during  the 
coming  year  on  Main,  California  and  Eldorado 
Streets.  Ties  will  be  laid  on  a  roadbed  of  crushed 
rock,  and  65-pound  rails  will  take  the  place  of  40- 
pound  rails  now  in  use.  When  the  reconstruction 
work  is  completed  extensions  will  be  made  to  reach 
the  northwestern,  northeastern  and  southeastern  por- 
tions of  the  city.  The  first  suburban  line  will  be 
laid  to  Lodi.  but  no  prediction  is  made  as  to  when 
it   will   be  accomplished. 

It  is  expected  that  the  Pacific  Electric  Company 
of  Los  Angeles  will  absorb  the  new  electric  line 
now  being  Isuilt  to  Glendale  and  Tropico.  Grading 
has  been  finished  as  far  as  Tropico,  a  distance  of 
four  miles.  When  completed  the  road  will  be  10 
miles  long. 

Allan  Pollak,  formerly  manager  of  the  San  Fran- 
cisco Gas  and  Electric  Company  and  now  manager 
of  the  St.  Francis  Hotel,  was  presented  a  beautiful 
chest  of  silver  from  the  management  of  the  San 
Francisco  Gas  and  Electric  Company  and  a  handsome 
desk  set  from  the  employes  of  the  same  company 
on  Christmas.  Mr.  Pollak  resigned  as  manager  of 
the  San  Francisco  Gas  and  Electric  Company  some 
time  ago  to  become  manager  of  the  new  hotel,  his 
place  being  taken  by  Mr.  Lawless. 

McLces  Bros,  and  William  Mclndo  intend  to  in- 
stall an  electric  pumping  plant  on  their  property  west 
of  Lindsay,   Cal. 

Mortimer  Fleishhacker  of  the  American  River 
Electric  Company  states  that  the  new  electric-power 
plant  of  the  company,  located  at  the  mouth  of  Rock 
Creek,  near  Placerville.  is  ready  for  commercial  op- 
eration. The  machinery  is  of  one  unit,  including  a 
i.5CO-kilowatt.  Westinghouse  generator.  A  direct- 
connected  Pelton  waterwheel  has  been  operated  at 
slow  speed  as  a  test.  The  first  load  carried  by  the 
new  plant  will  be  the  lighting  of  Placerville  and  the 
operation  of  the  two  large  gold  dredges  in  which 
W.  P.  Hammon  is  interested  at  Jenny  Lind,  on  the 
Calaveras  River.  Stockton  will  also  be  supplied  with 
light  and  power.  Two  large  gold  dredges  will  be 
ready  for  operation  about  January  15th  near  Fol- 
som,  under  a  contract  by  which  the  American  River 
Electric  Company  is  to  supph'-  current  during  a  pe- 
riod of  years  to  the  Folsom  Development  Company, 
of  which  W.  E.  Gerber  is  president. 

The  Ferndale  electric-light  plant  of  Ferndale,  Cal., 
has  been  sold  to  W.  W.  Barnes,  late  consulting  engi- 
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neer  for  the  proposed  Van  Duzen  power  venture, 
and  a  company  which  he  represenis.  It  is  reported 
that  a  number  of  improvements  will  be  made  in  the 
local  system,  including  day  as  well  as  night  current. 
The  City  Council  of  Santa  Rosa  v/ill  offer  fox  sale 
a  franchise  covering  many  important  streets  in  Santa 
Rosa.  The  petitioner  is  Burke  Corbett  of  San  Fran- 
cisco, who  represents  the  Petaluma  and  Santa  Rosa 
Electric  Railway.  The  company  is  now  building  from 
Petaluma  toward  Santa  Rosa,  and  proposes  to  estab- 
lish an  interurban  line  through  Green  Valley  to 
Forestville.  Santa  Rosa  will  then  be  connected  to 
this  system.  '  A. 


PERSONAL. 


H.  E.  Johnson,  owner  of  the  Stewartville  (Minn.) 
electric-light  plant,  died  recently. 

Harry  S.  Wauzer  has  accepted  the  position  of 
superintendent  of  the  Santa  Cruz  (Cal.)  Electric 
Light  and  Gas  Works  and  will  take  up  his  new 
duties  at  once. 

The  death  of  W.  L.  Elliott,  president  of  the  An- 
tigo  (Wis.)  Electric  Light,  Power  and  Heating 
Company,  is  reported.  Mr.  Elliott  was  also  mana- 
ger of  the  Antigo  Telephone  Company. 

A.  P.  Munning,  the  energetic  sales  manager  of  the 
Cutler-Hammer  Manufacturing  Company  of  Mil- 
waukee, was  in  Chicago  last  week  and  left  imme- 
diately on  a  flying  visit  to  the  western  territory. 

Irving  H.  Reynolds,  formerly  with  the  Allis- 
Chalmers  Company  and  for  many  years  identified 
with  the  design  and  construction  of  steam  engines, 
has  accepted  a  position  with  the  William  Tod  Com- 
pany of   Youngstown   as   consulting   engineer. 

C.  F.  Hewitt,  treasurer  and  manager  of  the  Elk- 
hart (Ind.)  Electric  Company  and  general  manager 
of  the  St.  Joseph  and  Elkhart  Power  Company,  has 
tendered  his  resignation,  to  become  elfective  Febru- 
ary 1st.  He  goes  to  St.  Joseph,  Mo.,  to  take  a  similar 
position. 

Hamilton  Ruddick,  a  mechanical  and  electrical  en- 
gineer, died  in  his  apartment  in  Montague  Street, 
Brooklyn,  on  January  Sth.  He  was  born  at  St.  John, 
N.  B.,  Canada,  in  1826.  He  came  to  this  country 
as  a  young  man  and  has  held  many  positions  through- 
out the  East. 

W.  H.  Atkins,  general  superintendent  of  the  Edi- 
son Electric  Illuminating  Company  of  Boston,  ac- 
companied by  Auditor  Wallace  and  Electrical  Engi- 
neer Elden  of  the  same  company,  have  been  in  Chi- 
cago for  several  days  inspecting  central-station  meth- 
ods in  this  city. 

Martin  Sheehan  has  been  appointed  superintend- 
ent of  the  Buffalo,  Lockport  and  Olcott  division  of 
the  International  Railway  Company  (electric)  of 
Buffalo.  Mr.  Sheehan  will  have  headquarters  at 
Lockport  and  his  former  position  with  the  company 
at  North  Tonawanda  will  be  filled  by  D.  H.  Dewey. 
Mrs.  Cora  P.  McCulloch,  wife  of  George  F.  Mc- 
Culloch,  head  of  the  Indiana  Union  Traction  Com- 
pany, died  in  Chicago  on  Januaiy  Sth.  after  a  long 
illness.  Her  death  occurred  at  2724  Michigan  Ave- 
nue, the  temporary  residence  of  Mr.  and  Mrs.  Mc- 
Culloch. The  funeral  took  place  last  Monday  at 
Muncie,  Ind. 

James  Ross  of  Montreal,  president  of  the  Mexican 
Light  and  Power  Company,  has  left  for  the  City  of 
Mexico  to  inspect  the  work  of  installation  already 
carried  out  by  the  company  as  well  as  the  condition 
bf  the  other  companies  secured  by  the  Mexican 
company.  Mr.  Ross  is  accompanied  by  F.  L. 
Wanklyn. 

Herbert  Taft  Richards  died  in  Brooklyn,  N.  Y., 
on  December  26th.  Mr.  Richards  was  secretary  of 
the  Safetv  Insulated  Wire  and  Cable  Company  at  the 
time  of  his  death  and  was  at  one  time  upon  the 
staff  of  the  Electrical  Review.  The  funeral  took 
place  on  December  28th  from  the  home  of  Mr.  Rich- 
ards' brother  at  Montclair,  N.  J. 

R.  L.  Andrews  has  resigned  as  manager  of  the 
Eastern  Ohio  Traction  Company,  with  headquarters 
at  Cleveland,  and  has  gone  to  Youngstown,  where 
he  will  assume  charge  of  the  construction  of  the 
Youngstown  and  Southern  Railway  Company.  Mr. 
Andrews  has  great  faith  in  the  future^  of  the  new 
line  between    Youngstown   and   East   Liverpool. 

Augustus  B.  Sanders,  who  for  a  number  of  years 
was  connected  with  the  engineers'  department  of 
the  American  Telephone  and  Telegraph  Company, 
and  later  with  the  Electric  Storage  Battery  Com- 
pany of  Philadelphia,  is  now  connected  with  John  B. 
."Watson,  Drexel  Building.  Philadelphia,  takmg 
charge  of  the  electrical  department.  Mr.  Watson  is 
an  agent  for  railway  equipment. 

Richard  T.  Laffin,  the  retiring  general  manager  of 
the  Worcester  (Mass.)  Consolidated  Street  Rail- 
way Company,  who  was  succeeded  at  the  begin- 
ning of  the  year  by  Frederick  A.  Huntress,  intends 
to  sail  for  Manila  on  January  25th  from  San  Fran- 
cisco. He  will  begin  immediately  the  construction 
of  the  first  electric-railway,  light  and  power  plant 
combined  in   the   Philippine   Islands. 

The  complete  reorganization  of  the  Columbus 
(S.  C.)  Street  Railway,  Light  and  Power  Company 
has  brought  a  change  in  the  management  of  the 
company.  W.  B.  S.  Whaley  has  been  succeeded  as 
president  by  E.  W.  Robertson  and  P.  I.  Welles  suc- 


ceeds E.  B.  Clark  as  general  manager.  The  com- 
pany has  prospered  under  the  guidance  of  Mr.  Wha- 
ley and  M'r.  Clark,  and  their  retirement  is  regretted. 
The  large  capital  associated  with  Mr.  Robertson  will 
bring  extensive  improvements,  it  is  said. 

Joseph  B.  Crockett,  who  for  several  years  w.is 
president  of  the  San  Francisco  Gas  and  Electric 
Company,  and  well  known  in  San  Francisco  business 
circles,  died  at  the  home  of  his  daughter,  Mrs.  Law- 
rence Scott,  at  San  Mateo,  Cal,  on  December  24th, 
having  been  stricken  with  heart  failure.  Mr.  Crock- 
ett came  from  St.  Louis  while  yet  a  young  man 
and  held  a  position  as  engineer  at  the  old  City  Gas 
Cornpany's  works.  He  gradually  rose  from  that 
station  and  remained  with  the  concern  when  it  be- 
came the  San  Francisco  Gas  Company,  and  when 
this  firm  was  merged  into  the  San  Francisco  Gas 
and  Electric  Company  about  10  years  ago,  Mr. 
Crockett  was  made  president,  a  position  he  filled 
until  two  years  ago,  when  he  resigned,  owing  to 
ill  health.  He  was  53  years  of  age  and  is  survived 
by  a  wife  and  daughter. 

N.  S.  Braden,  formerly  manager  of  the  Westing- 
house  Electric  and  Manufacturing  Company's  dis- 
trict office  at  Cleveland,  Ohio,  has  been  appointed 
sales  manager  of  the  new  Canadian  Westinghouse 
Company.  He  assumed  the  duties  of  that  office  on 
January  1st.  Mr.  Braden  succeeds  the  late  Thomas 
C.  Frenyear,  who  died  on  December  loth  of  last 
year.  Mr.  Frenyear's  office  was  at  Toronto,  but 
Mr.  Braden  will  make  his  headquarters  at  Hamilton, 
Ont.  Mr.  Braden  was  born  at  Indianapolis,  Ind., 
34  years  ago.  He  finished  his  schooling  in  1892,  and 
went  with  the  Jenney  Electric  Motor  Company  in 
his  native  city.  He  remained  with  that  company 
until  1899,  when  he  joined  the  Cleveland  district 
sales  office  of  the  Westinghouse  Electric  and  Manu- 
facturing Company  as  a  salesman,  where  he  later 
became  manager.  Mr.  Braden  is  known  as  one  of 
the  ablest  and  best-informed  electrical  salesmen  in 
America. 

The  beginning  of  the  new  year  brought  many 
changes  in  the  management  of  several  important 
concerns  in  which  Montreal  capitalists  are  interested. 
The  retirement  of  F.  L.  Wanklyn  from  the  offices 
of  general  manager  and  vice-president  ot  the  Mon- 
treal Street  Railway  will  affect  that  company  and 
the  Montreal  Light,  Heat  and  Power  Company. 
Duncan  McDonald  will  become  general  manager 
of  the  street-railway  company,  while  W.  D.  Ross 
will  occupy  the  new  position  of  managing  director, 
and  in  order  to  do  so  retires  from  the  board  of 
the  Light,  Heat  and  Power  Company.  P.  G.  Goss- 
ler,  general  manager  of  the  latter  company,  has 
resigned,  and  most  of  his  work  will  be  undertaken 
by  W.  McLea  Walbank,  recently  named  chief  engi- 
neer of  that  company.  In  the  Canadian  Pacific  rail- 
way telegraphs  the  creation  of  the  new  office  of 
electrical  engineer  for  Mr.  Camp  results  in  a  com- 
plete  change  of  the  entire  staff  of  the  Eastern   di- 


Knight,  Russell  Robb,  Henry  B.  Sawyer,  Harry  H. 
Hunt,  Henry  G.  Bradlee  and  John  W.  HoUoway. 
The  directors  were  highly  pleased  with  the  manner 
in  which  the  affairs  of  the  company  had  been  con- 
ducted. 

At  a  special  election  held  in  Hannibal,  Mo.,  to 
vote  on  the  proposition  to  issue  bonds  to  the  amount 
of  $100,000  for  the  purpose  of  constructing  an  elec- 
tric-light and  power  plant,  the  proposition  carried 
by  a  large  majority. 

At  the  civic  elections  held  on  January  4th  the  tax- 
payers of  Ottawa,  Ont.,  voted  by  a  large  major- 
ity to  adopt  a  by-law  providing  $50,000  for  the 
establishment  and  operation  by  the  municipality  of 
an  electric-lighting  plant  for  street-lighting  purposes. 


ELECTRIC  LIGHTING. 

The  city  of  Higginsville,  Mo.,  has  voted  $10,000 
in  bonds  to  improve  its  system  of  electric  lights  and 
waterworks. 

The  Washington  Electric  Light  and  Power  Com- 
pany will  install  a  lighting  system  at  Rockford, 
Wash.,  by  February  ist. 

The  town  of  San  Martin,  Texmelucan,  state  of 
Puebla,  Mexico,  is  about  to  inaugurate  a  system  of 
electric   lighting   for   streets    and    houses. 

The  city  of  Sturgeon  Bay,  Wis.,  has  purchased 
ihe  electric-light  plant  owned  by  Adolph  Hamacek, 
in  that  city,  for  a  consideration  of  $19,000. 

Nicholas  Codd  and  James  A.  Ralph  of  Colfax, 
Wash.,  have  bought  the  electric-light  plant  at  Day- 
ton, Wash.     Mr.  Ralph  will  assume  management. 

A  power  plant  of  brick  and  stone  construction, 
50  by  100  feet,  and  to  cost  $20,000,  is  to  be  built  at 
Bloomington,  Ind.,  for  the  Indiana  State  University. 

The  plant  of  the  Pittsfield  Electric  Light  and 
Power  Company  at  Pittsfield,  III,  has  been  sold  to 
Kendall  &  Whiting  of  Lake  Geneva,  Wis.,  for  $20,- 
000. 

Construction  work  has  been  begun  on  the  new 
power  station  for  the  Ware  Electric  Light  Company 
at  Ware,  Mass.  Feehan  &  Manley  have  the  con- 
tract. 

An  electric-light  plant  is  to  be  installed  at  Searcy, 
Ark.,  by  the  Searcy  Power  Company,  which  was 
recently  incorporated  with  a  capital  of  $150,000.  P. 
F.  Miller,  L.  M.  Burns  and  T.  N.  Powers  are  among 
those  interested. 

Fire  recently  destroyed  the  power  house  of  the 
McGregor  Water  and  Light  Company  at  McGregor, 
Texas.  The  damage  amounted  to  $10,000,  and  no 
service  can  be  given  consumers  until  extensive  re- 
pairs are  made. 

It  is  reported  that  plans  have  been  prepared  and 
are  in  the  hands  of  City  Engineer  Caldwell  for  a 
new  municipal  electric-light  plant  at  Beloit,  Wis. 
Bonds,  in  the  amount  of  $40,000,  it  is  asserted,  will 
be  voted  for  this   purpose. 

The  stockholders'  meeting  of  the  Tampa  (Fla.) 
Electric  Company  resulted  in  the  election  of  the  fol- 
lowing-named directors:     George  J.  Baldwin,  P.   0. 


ELECTRIC  RAILWAYS. 

The  Dixon,  Rock  Falls  and  Southwestern  Elec- 
tric Railway  Company  will  build  a  power  house  and 
car  barns  at  Rock  Falls,  111. 

The  Joplin,  Neosho  and  Pierce  City  (Mo.)  Inter- 
urban Railway  Company  has  been  incorporated  with 
a  capital  stock  of  $50,000  by  Charles  Cunlipp  and 
William  S.  Brawner  of  St.  Louis. 

The  city  of  Alexandria  has  brought  suit  against 
the  Indiana  Union  Traction  Company  to  compel 
the  payment  of  damages  alleged  to  have  been  caused 
to  the  city  water  mains  by  electrolysis. 

The  Metropolitan  Street  Railway  Company  of  Kan- 
sas City  has  given  a  contract  to  a  St.  Louis  firm 
for  35  electric  cars,  which  are  to  be  delivered  not 
later  than   May,  at  a  cost  of  $7,500  each. 

Construction  work  on  the  Alviso  electric  railroad 
has  been  commenced  at  a  point  about  five  miles  from 
San  Jose,  Cal.,  under  the  direction  of  Lockwood  & 
Mehling,  promoters  of  the  projected  road. 

The  street  cars  in  Jamestown,  N.  Y.,  have  been 
equipped  with  new  signs  at  each  end  designating 
their  respective  routes.  The  signs  are  lettered  in 
black  on  white  backgrounds  and  are  very  conspicu- 
ous. 

Manager  L.  E.  Fisher  of  the  Danville-Champaign 
(111.)  electric  line  announces  that  the  Homer-Ogden 
branch  of  the  interurban  road  will  be  in  operation 
by  M'av  1st.  The  new  line  will  be  operated  inde- 
pendently. 

It  is  asserted  that  the  application  for  a  receiver 
for  the  Sandusky  (Ohio)  Southwestern  electric 
railway  will  be  dismissed  and  the  general  offices 
of  the  company  removed  from  Wapakoneta  to  Lima, 
Ohio,   February  ist. 

The  Southern  Pacific  Railroad  Company  is  plan- 
ning to  lay  a  third-rail  line  between  Sacramento  and 
Truckee,  Cal,  the  power  to  be  derived  from  the 
Truckee  River.  Especially  powerful  motors  will  be 
used  on  the  heavier  grades. 

The  Holton  Power  Company  of  Holton,  Cal,  pro- 
poses to  construct  12%  miles  of  electric  railway  and 
w^ill  erect  an  electric  generating  station  on  Adams 
River,  near  Imperial,  Cal.  Electricity  will  be  used 
for  light,  power  and  railway  purposes.  Samuel  Stor- 
row  of  Los  Angeles  is  the  consulting  engineer. 

Work  on  the  Chautauqua  Traction  Company's  elec- 
tric line  from  Jamestown,  N.  Y.,  to  Chautauqua, 
Mayville  and  subsequently  through  to  Westfield,  has 
been  discontinued  until  more  favorable  weather  con- 
ditions prevail.  General  Manager  Maltby  states  that 
the  track  and  wire  have  been  finished  as  far  as 
Stowe.  The  company  is  now  making  an  effort  to 
complete  the  power  house  at  Stowe  and  install  the 
machinery  at- an  early  date. 

The  Empresa  Electrica  de  Santa  Rosa  has  just 
built  a  power  station  at  Chosica,  Peru,  to  develop 
1,700  horsepower,  with  provision  for  increase.  This 
is  in  addition  to  the  1,800-horsepower  plant  estab- 
lished near  Lima  three  years  ago.  The  company  will 
supply  current  to  the  nearly  completed  electric  line 
between  Lima  and  Miraflores,  as  well  as  to  a  line 
under  construction  from  Lima  to  Callao.  The  equip- 
ment of  the  power  houses  and  railways  is  in  the 
hands  of  American  firms. 

A  deal  has  been  consummated  whereby  all  the 
interests  of  the  Mineral  Cities  Electric  Railroad 
Company  within  the  city  of  Joplin,  Mo.,  were  trans- 
ferred to  the  Southwest  Missouri  Electric  Railway 
Company  for  a  consideration  of  $25,000.  The  latter 
company  also  owns  the  Joplin  and  Galena  electric 
railway  and  the  Jasper  County  electric  railway.  A. 
H.  Rogers  of  Joplin  is  president  of  the  Southwest 
company  and  F.  M.  Moore,  also  of  Joplin,  is  presi- 
dent of  the  Mineral  Cities  company. 

A  number  of  Nova  Scotia  capitalists  recently  vis- 
ited the  Island  of  Trinidad  and  the  opportunity 
there  proved  so  tempting  that  it  \vas  decided  to  take 
over  the  tramways  in  the  towm  of  Port  of  Spain 
and  operate  them  upon  modern  lines.  The  tramway 
in  question  is  12^^  miles  in  length  and  is  in  the  town 
of  Port  of  Spain,  serving  a  district  populated  by 
over  So.ooo  people.  The  company,  which  has  been 
formed  under  the  name  of  the  Trinidad  Electric 
Company,  secured  the  plant  at  the  figure  of  $1,200,000. 
The  company  has  already  instituted  a  new  plant 
and  has  put  a  Canadian  at  the  head  in  the  person 
of  F.  W.  Teale. 

The  Great  Falls  and  Old  Dominion  Railroad 
Company,  which  proposes  to  build  14  miles  of  double- 
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track  trolley  line  from  Georgetown,  D.  C,  crossing 
to  Potomac  River  on  the  Aqueduct  Bridge,  and  then 
to  the  Great  Falls  on  the  Virginia  side  of  the  river. 
The  company  also  expects  to  construct  a  cross- 
town  line  in  Washington,  using  the  underground 
electric  system  from  Georgetown  to  the  new  Union 
Station  and  beyond  to  the  northeast  portion  of 
the  city,  besides  another  cross-town  line  to  the 
navy  yard.  A  large  power  house  and  probably  a 
number  of  sub-stations  will  be  constructed  to  pro- 
vide the  power  for  operating  the  lines.  W.  B.  Up- 
ton of  Washington,  D.  C,  has  been  appointed  con- 
struction engineer. 

President  J.  H.  Warner  of  the  Qiattanooga 
(Tenn.)  electric  railway  announces  that,  of  the  $2,- 
coo,oco  bond  issue,  which  will  be  made  by  that  com- 
pany, $1,000,000  will  be  used  to  pay  off  the  old 
bonded  indebtedness,  and  the  other  $1,000,000  will 
be  used  for  the  improvements  which  are  to  be  made 
on  the  system  the  coming  year.  By  the  issue  of  the 
new  bonds  the  proposed  line  to  Chickamauga  Park 
is  assured,  and  after  this  work  is  done  it  will  leave 
a  large  reserve  fund  in  the  treasury  of  the  company 
for  such  other  improvements  as  the  board  of  di- 
rectors may  decide  up.  An  important  feature  of  the 
Chickamauga  Park  line  will  be  the  erection  of  a 
transformer  station  on  the  top  of  Missionary  Ridge, 
which  will'be  used  to  furnish  additional  current  for 
the  cars  on  this  line. 


AUTOMOBILES. 

President  C.  G.  Rannier  of  the  Vehicle  Equipment 
Company  of  New  York  was  in  Chicago  last  week  en 
route  to  New  York,  after  a  successful  business  trip 
through  the  West,  in  which  he  placed  some  good 
orders  for  heavy  electrical  drays.  The  demand  for 
electrical  trucks  is  increasing  rapidly  in^  the  West 
and  the  vehicles  are  proving  satisfactory  in  the  case 
of  a  number  of  Chicago  firms  which  have  had  sev- 
eral types  in  use  for  some  time.  Alexander  H.  Revell 
&  Co..  Chicago,  have  recently  secured  a  fine  five- 
horsepower  machine,  Mr.  Rannier  placed  orders  in 
Dubuque.  St.  Paul.  Minneapolis.  Milwaukee  and  St. 
Louis.  His  firm  will  exhibit  lO  cars  at  the  auto- 
mobile show  in  Chicago  February  6th. 


SOCIETIES  AND  SCHOOLS. 

Washington,  D.  C,  has  been  chosen  as  the  next 
meeting  place  of  the  American  Electrochemical  So- 
ciety.   The  meeting  will  be  held  April  7th  to  gth. 

The  Indianapolis  Engineering  Society  has  been 
organized  to  include  in  its  membership^  civil,  me- 
chanical and  electrical  engineers  and  architects.  The 
society  starts  with  50  members.  There  will  be  two 
meetings  a  month.  C.  C.  Brown  is  president  and 
W.  E.  Buehler  secretary. 

One  of  the  most  interesting  and  valuable  portions 
of  the  volume  of  Transactions  which  the  National 
Electric  Light  Association  is  about  to  issue  is  the 
report,  with  illustrations  in  colors,  on  "Decorative 
and  Sign  Lighting."  Arthur  Williams  of  New  York, 
the  reporter  on  the  subject,  has  been  appointed  to 
take  up  the  matter  again  this  year  in  a  second  re- 
port, and  proposes  to  handle  the  subject  in  _a  some- 
what different  manner,  adding  to  illustrations  the 
ideas  and  opinions  of  central-station  men  concerning 
advertising  signs,  and  selecting  instances  in  which 
decorative  lighting  of  that  character  has  been  pro- 
ductive of  increased  trade  and  revenue  to  the  users. 
He  is  now  collecting  such  data,  and  those  interested 
in  the  subject  should  communicate  with  him  at  the 
offices  of  the  New  York  Edison  Company.  The  book 
of  proceedings  has  been  delayed  in  its  appearance 
for  various  reasons,  but  it  is  hoped  that  its  unusual 
.scope  will  compensate  for  the  delay  in  getting  it  into 
the  hands  of  the  members. 


PUBLICATIONS. 


A  brightly  colored  wall  calendar  with  a  picture 
representing  two  pretty  girls  is  distributed  by  J.  S. 
Boggs,  Albany.  Ga..  manufacturer  of  yellow-pine 
cross-arms.  The  calendar  will  be  appreciated  by 
recipients. 

The  General  Electric  Company  is  sending  out  from 
its  lamp-factory  sales  department  at  Harrison,  N.  J  , 
a  hanger  20  by  40  inches  for  the  convenience  of  its 
patrons  in  ordering  lamps.  The  sheet  contains  pic- 
tures of  the  various  sizes  of  Edison  lamps,  together 
with  their  respective  voltages,  candlepower  and  watts 
per  candlepower.  The  hanger  will  be  found  useful 
by  those  ordering  lamps  in  considerable  quantities,  as 
at  a  glance  the  sizes  desired  can  be  picked  out  with- 
out taking  the  trouble  to  look  the  matter  up  in  a  cata- 
logue. 

The  Guarantee  Electric  Company  of  I33-I39  South 
Clinton  Street.  Chicago,  has  issued  a  new  edition  of 
its  "Flandy  Electrical  Directon,'-"  of  Chicago.  This 
little  book  is  of  vest-pocket  size,  neatly  bound  in 
leather  and  is  as  handy  and  useful  as  its  name  im- 
plies. It  gives  the  names,  addresses  and  telephone 
numbers  of  Chicago  electrical  men,  business  houses 
and  societies,  alphabetically  arranged  and  is  a  real 
convenience.  There  are  about  950  entries  in  the 
hook,  and  several  blank  pages  for  additional  ad- 
dresses are  also  provided. 

The  report  of  the  first  annual  convention  of  the 
.\nicrican  Railway   Mechanical  and  Electrical   Asso- 


ciation, just  out,  contains  much  valuable  material. 
A  front  page  picture  of  Thomas  Farmer,  president 
for  1903,  is  given,  after  which  is  a  list  of  officers 
elected  at  the  organization  meeting,  held  in  Cleve- 
land, February  16,  1903,  together  with  their  pictures 
and  those  of  the  executive  committee.  The  officers 
for  1903-1904  are :  President,  E.  W.  Olds,  Milwau- 
kee, Wis.;  first  vice-president,  Alfred  Green,  Roches- 
ter, N.  Y. ;  second  vice-president,  C.  F.  Baker,  Bos- 
ton, Mass. ;  third  vice-president,  W.  O.  Mundy,  St. 
Louis,  Mo. ;  secretarj-  and  treasurer,  Walter  Mower, 
Detroit.  Mich.  All  the  papers  of  the  meeting  are 
given  in  full,  with  the  illustrations  and  the  discus- 
sions. A  list  of  members,  associate,  honorary  and 
active,  also  appears. 


TELEGRAPH. 


A  recent  court  opinion  holds  the  Western  Union 
Telegraph  Company  liable  for  loss  sustained  by  its 
failure  to  forward  promptly  an  important  business 
message.  The  opinion  reverses  the  decision  of  the 
lower  court  and  orders  judgment  in  favor  of  Dr. 
Charles  J.  Swan  for  $1,050  with  interest  from  Jan- 
uary 2,  1901.  The  suit  grew  out  of  a  delayed  mes- 
sage which  resulted  in  a  disastrous  stock  deal. 

Negotiations  for  a  settlement  of  the  pole-chopping 
controversy  between  the  Pennsylvania  Railroad  and 
the  Western  LTnion  Telegraph  Company  have  been 
resumed,  it  is  said.  There  has  been  no  compact 
signed  nor  has  peace  yet  been  declared,  but  it  can  be 
stated  that  a  common  basis  has  been  found  and 
that  this  ground  is  sufficiently  firm  to  satisfy  men 
prominent  in  the  financial  world  that  there  is  at 
least  a  probability  of  an  end  to  hostilities. 

Less  than  40  years  ago  the  first  Atlantic  cable 
was  laid.  Now  there  are,  besides  the  English  lines, 
three  that  directly  connect  America  with  the  Con- 
tinent of  Europe.  A  fourth  line,  beginning  on  the 
little  German  island  of  Borkum,  has  already  stretched 
westward  as  far  as  the  Azores  and  will  be  ready  for 
operation  by  January  i,  1905.  A  contract  between 
the  German  Atlantic  Telegraph  Company  and  the 
German  Postoffice  Department  calls  for  the  pay- 
ment by  the  German  government  of  750,000  marks 
($178,500)  upon  the  completion  of  the  first  section 
of  this  cable,  between  Borkum  and  the  Azores,  be- 
fore January  i,  1904.  and  a  further  agreement  be- 
comes operative  if  the  cable  is  completed  to  New 
York  within  the  year  1904.  The  first  part  of  the 
agreement  has  been  fulfilled,  as  the  cable  has  been 
successfully  completed  between  Borkum  and  the 
Azores,  in  spite  of  the  generally  unfavorable  condi- 
tions of  the  weather  on  the  Atlantic  Ocean  last  year. 


MISCELLANEOUS. 


Meetings  of  the  executive  committee  and  of  the 
committee  on  devices  and  materials  of  the  National 
Fire  Protection  Association  will  he  held  at  Chicago 
during  the  week   of  February    15th. 

By  a  typographical  error  the  line  below  the  cut 
showing  plan  and  elevation  of  the  Wcstinghouse- 
Parsons  steam  turbine  on  page  39  of  last  week's 
Western  Electrician  was  made  to  read  "500-kilo- 
watt"  instead  of  "5.000-kilowatt." 

On  the  evening  of  January  7th  an  informal  dinner 
was  held  at  the  Grand  Pacific  Hotel,  Chicago,  for 
members  of  the  supply  sales  department  of  the  West- 
ern Electric  Company,  who  gathered  to  the  number 
of  45.  and  passed  a  few  hours  in  social  intercourse. 
This  is  an  annual  affair  and  is  really  the  winding  up 
of  a  meeting  of  representatives  of  the  branch  houses 
of  the  company,  who  come  together  once  a  year  at 
headquarters   in   Chicago. 

Among  other  new  enterprises  to  be  put  in  opera- 
tion at  Nantes,  France,  during  the  year  1904  will 
be  a  large  plant  for  manufacturing  patent  fuel.  This 
fuel  is  manufactured  with  coal  dust  and  about  eight 
per  cent,  of  pitch.  This  latter  article  is  becoming 
very  scarce  and  the  value  has  increased  25  to  30 
per  cent.  American  exporters  of  pitch,  says  Consul 
Ridgely,  might  well  examine  the  question  of  finding 
a  market  at  Nantes,  also  at  St.  Nazaire,  which  pro- 
duces annually  loo.coo  tons  of  patent  fuel.  This 
fuel,  consisting  principally  of  briquettes,  is  used 
mainly  by  the   railway   companies. 

In  a  recent  issue  of  the  London  Globe  a  corre- 
spondent gave  some  information  which  he  had  col- 
lected regarding  the  chief  steam-turbine  plants, 
planned  and  now  in  use  in  Great  Britain  for  elec- 
trical generating  stations.  The  amount  of  power 
now  developed  in  England  by  steam  turbines,  neg- 
lecting the  smaller  installations,  is  placed  at  112,000 
horsepower.  Within  the  last  few  months,  the  writer 
says,  there  has  been  a  great  increase  in  the  number 
of  applications  for  patents  for  steam  turbines, 
among  the  applicants  being  Mr.  Parsons  himself, 
the  subject  of  whose  original  patent  is  at  last  coming 
to  full  fruition. 


TRADE  NEWS. 

Robert  Albertsen  is  to  open  an  electrical  supply 
store  in  North  Fourth  Street.  Peoria,  111.,  soon. 

The  annual  meeting  of  the  salesmen  of  the  Bul- 
lock Electric  Manufacturing  Company  will  take 
place  on  January  25th   at  the  Cincinnati  offices. 

The  D.  M.  Stewart  Company  of  Chattanooga, 
Tenn..  manufacturer  of  electric  insulators,  lava  gas 


tips,    etc.,    has   been    incorporated   with   a   capital   of 
$30,oco. 

The  Indiana  Electrical  Company,  a  new  concern, 
began  business  in  Anderson,  Ind..  on  January  4th. 
The  firm  is  composed  of  Frank  Straton,  for  a  num- 
ber of  years  connected  with  the  city  light  plant,  and 
A.    D.    Smith. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department. 
Washington,  D.  C,  until  Februarj'^  loth,  for  furnish- 
ing and  placing  the  lighting  fixtures  for  the  United 
States  Mint  (new)   at  Denver,  Colo. 

Since  Dr.  Goldschmidt's  lecture  on  "Thermit"  be- 
fore the  American  Society  of  Mechanical  Engineers 
it  is  said  that  a  great  demand  has  arisen  in  this 
country  for  the  new  substance  and  for  appliances, 
such  as  crucibles,  etc.  Until  facilities  are  provided 
here  for  its  manufacture,  E.  Stutz  of  54  Front  Street, 
New  York,  will  carry  an  imported  stock  of  the  ma- 
terials. Printed  instructions  may  be  had  upon  ap- 
plication to  him. 

The  Tibbe  Electric  Company  of  Washington,  Mo., 
of  which  A.  A.  Tibbe  is  president,  has  established 
a  day  circuit  for  supplying  power.  It  has  already 
equipped  the  Dittmann  boot  and  shoe  factory  with 
Wagner  single-phase  motors  of  35-horsepower  ca- 
pacit\^  The  Washington  Water  and  Light  Company 
is  figuring  on  electric  pumping  machinery  to  replace 
its  large  steam  pumps  and  is  open  for  propositions 
for  the  installation.  H.  D.  Hibbeler  is  the  general 
manager   of  this   company. 

Sales  Manager  Martin  L.  Bowbeer  of  the  Chicago 
Die  and  Electric  Company  left  Chicago  on  Saturday 
last  to  make  a  trip  through  the  East  in  the  interest 
of  his  compan,v.  Mr.  Bowbeer  will  visit  New  York, 
Philadelphia,  Pittsburg  and  in  fact  practically  all 
the  more  prominent  eastern  cities.  This  trip  is 
especially  in  the  interest  of  the  Maxstadt  wire  joints 
or  connectors,  which  ha^-e  been  so  extensively  man- 
ufactured by  this  company.  Mr.  Bowbeer  will  be 
away  from  Chicago  about  10  days. 

Marshall  H.  Coolidge,  the  well-known  cedar  man 
of  Minneapolis,  announces  that  he  has  sold  an  in- 
terest in  his  business  to  H.  B.  Waite  of  the  Waite 
Lumber  Company  and  A.  R.  Rogers  of  the  Rogers 
Lumber  Company,  both  of  Minneapolis.  The  Mar- 
shall H.  Coolidge  Company  has  been  incorporated 
with  a  capital  stock  of  $ioo,oco,  and,  in  addition  to 
the  gentlemen  mentioned,  C.  B.  Brooks  is  a  member 
of  the  firm.  The  new  organization  will  enable  the 
Coolidge  company  to  handle  its  constantly  increasing 
business  more  satisfactorily  than  ever  before. 

Sales  Manager  H.  B.  Kirkland  of  the  American 
Circular  Loom  Company,  accompanied  by  President 
John  H.  Dale  of  the  Dale  Company  of  New  York 
and  A.  N.  Palmer  of  the  Phillips  Insulated  Wire 
Company,  was  a  recent  visitor  in  Cliicago,  remaining 
throughout  last  week.  Mr.  Dale  was  in  Chicago 
investigating  a  location  for  a  new  store,  which  the 
Dale  Company  will  make  its  western  branch.  At 
this  western  store  the  company  will  carry  a  full 
line  and  large  stock  of  the  well-known  Dale  special- 
lies.  It  is  expected  that  the  new  Dale  store  will 
be  in  full  blast  within  60  days,  as  before  he  left  for 
the  East  Mr.  Dale  made  the  selection  of  the  new  store 
location. 

Tlie  friends  of  W.  H.  Plornsbergcr,  who  has  been 
so  long  identified  with  the  transformer  trade  in  the 
United  States,  will  be  interested  lo  know  that  he  is 
now  with  the  Crawfordsville  Electric  Company  of 
Crawfordsville,  Ind.,  and  has  been  appointed  to  the 
position  of  manager  of  that  company.  The  Craw- 
fordsville Electric  Company  is  a  manufacturer  and 
jobber  of  arc  lamps,  transformers,  current  and  volt- 
age regulators  and  switchboards.  The  company  has 
just  published  a  new  catalogue,  which  will  describe 
its  entire  line,  and  this  catalogue  will  shortly  be  dis- 
tributed to  the  trade.  Mr.  Hornberger  brings  to 
the  company  a  long  experience  in  the  electrical- 
manufacturing  business,  and  it  is  safe  to  say  that 
the  company  will  find  in  him  a  most  valuable  addi- 
tion to  its  executive  staff. 


BUSINESS. 


The  Electric  Appliance  Company  is  prepared  to 
fill  orders  on  the  McBride  enclosed  fuse  in  capacities 
from  three  to  30  amperes  and  from  125  to  500  volts. 
This  fuse  can  be  used  with  assurance  that  it  will 
blow   without  an   arc. 

A  new  push  button  is  manufactured  by  the  Chicago 
Glass  Novelty  Company  of  Marion,  Ind.  It  con- 
sists of  a  glass  cover  gilded  on  the  under  side,  the 
gold  being  fixed  into  the  glass.  It  will  never  tarnish 
and  is  very  bright  and  can  be  easily  seen  in  the 
night,  as  it  reflects  any  light,  no  matter  how  slight, 
in  street  or  hallway.     It  has  a  beautiful  appearance. 

The  Electric  Appliance  Company,  Chicago,  is  ad- 
vertising "points"  in  connection  with  Adams-Bag- 
nall  arc  lamps.  Among  the  "points,"  in  a  bulletin 
just  issued  are:  One  hundred  and  twenty-five  thou- 
sand lamps  in  successful  operation ;  no  change  of 
model  in  past  five  years :  75  per  cent,  of  the  parts 
of  these  lamps  are  interchangeable;  no  delay  in  get-::, 
ting  parts  10  years  hence;  positive  value  in  non- 
changing  model. 

The  Central  Electric  Company  of  Chicago  reports 
an  exceedingly  good  business  on  Columbia  incan- 
descent lamps,   for  which   it  is  sales   agent.     Up   to 
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this  time  the  Cokimbia  has  heen  manufactured  in 
only  the  ordinary  incandescent  and  series  burning 
types.  The  Central  Electric  Company  is  authority 
for  the  statement  that  it  will  now  be  able  to  supply 
miniature  lamps  of  the  Columbia  brand,  which  will 
doubtless  meet  a  large   demand. 

Among  the  man}'  successful  installations  of  the 
fan  system  for  heating  and  ventilating  woodwork- 
ing factories    is   that   in    the   recent   addition  to  the 


Ivers  &  Pond  Piano  Company's  factory  at  Cam- 
bridge. Mass.  With  this  system  the  same  apparatus 
that  heats  the  building  ventilates  it  without  extra 
cost,  increasing  the  efficiency  of  the  workmen,  espe- 
cially in  the  warm  weather.  The  apparatus  was  in- 
stalled by  the  B.  F.  Sturtevant  Company  of  Boston, 
Mass. 

Recently    an    injunction    was    issued    against    the 
American    Electric    Fuse    Company     preventing     it 


from  manufacturing  certain  improved  wire  joints 
specified  in  patent  No.  653,905,  owned  and  controlled 
by  the  Chicago  Die  and  Electric  Company  and  called 
the  "Improved  American  Joint."  A  notice  has  just 
been  issued,  however,  by  the  latter  company  to  the 
effect  that  satisfactory  settlements  and  arrangements 
have  been  made  by  which  the  American  Electric 
Fuse  Company  may  now  continue  to  manufacture 
and  sell  the  joint,  it  being  the  only  concern  to  which 
such  Hcense  has  been  given. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 

Issued  (United  States  Patent  Office)  January  j",  igo4. 


748.571.  Electric  Soldering  Iron.  James  I.  Ayer, 
Cambridgeport,  Mass..  assignor  to  the  Simplex 
Electric  Heating  Company,  Boston,  Mass.  Ap- 
plication filed  November  13.  1902. 

At  the  outer  end  of  the  holder  of  the  heating  mechan 
ism  is  a  socket  with  closed  bottom.  A  tip  having  a 
sliding  fit  in  the  socket  is  adapted  to  contact  with  the 
entire  length  of  the  socket.  Clamping  means  operate 
over  the  length  of  the  socket  for  holding  the  walls  of 
the  socket  under  pressure  against  the  tip  throughout 
contacting  area. 

748.572.  Apparatus  for.  Controlling  Current  Supply 
to  Electrically  Heated  Tools.  James  I.  Ayer, 
Cambridge,  Mass.,  assignor  to  the  Simplex  Elec- 
tric Heating  Company,  Boston,  Mass.  Applica- 
tion  filed  June    i,    1903. 

Electric  circuits  supply  full  current  directly  to  a 
translating  device,  or  reduced  current  through  a  resist- 
ance. Means  operating  in  connection  with  the  trans- 
lating device  introduce  the  resistance  into  circuit  with 
tlie  translating  device  when  the  latter  is  not  in  use,  and 
cut  the  resistance  out  of  circuit  when  the  translating 
device    is    in    use. 

748.591.  Third-rail  Cover.  Henry  F.  Duffy,  Seattle, 
Wash.     Application   filed    June  20,    1903. 

The  essential  features  are  a  stationary  cover,  a  slotted 
plate,  a  bracket  secured  to  the  cover,  a  counterweighted 
lever,  pivoted  to  the  bracket,  and  a  link  connecting  the 
lever  and  plate.  One  end  of  the  lever  is  received  and 
retained  in  the   slot  in    the   plate. 

748.592.  Third-rail  Protector.  Henry  F.  Duffy,  Se- 
attle,  Wash.     Application  filed  June  20,   1903. 

Sectional  covers  are  fastened  to  curved  rods,  which 
extend  through  a  housing.  The  covers  are  connected 
to  a  rope  or  chain,  which  in  turn  is  connected  to  a  pulley 
and  a  weight  for  returning  the  covers  to  their  normal 
position.      (See  cut.) 

748i597-  Wireless  Signaling  Device.  Lee  De  Forest, 
New  York,  N.  Y.  Application  filed  December 
24,    1902. 

.V  reflector  for  the  ether  waves  is  connected  with  a 
wave-radiating  conductor,  the  connections  containing  lag- 
producing  devices  adapted  to  cause  the  reflected  waves 
to  coincide  in  phase  with  the  waves  directly  radiated 
from  the  radiating  conductor  and  traveling  in  the  same 
direction. 

748.599-  Incandescent  Electric-lamp  Socket.  Henry 
A.  Framburg,  Chicago,  111.  Application  filed 
April  9,   1903. 

An  insulator,  plug  is  formed  to  provide  terminal  cham- 
bers on  ODposite  sides,  intermediate  it  and  an  insulator 
sleeve,  and  having  a  transfer  slot  across  the  top  con- 
necting the  chambers  and  adapted  to  admit  the  termi- 
nal leads.  A  lamp  contact  and  means  rigidly  engaging 
the  lamp  contact  to  the  plug  form  part  of  the  current 
source. 

748,609.  Production  of  Hydroxides  and  Oxides  of 
Metals  bv  Electrolysis.  Frederick  F.  Hunt,  New 
Brighton.  N.  Y.,  assignor  of  two-thirds  to  Maas 
&  Waldstein,  New  York,  N.  Y.  Application 
filed  January  22,   1903. 

The  process  consists  in  passing  a  current  of  electricity- 
through  a  suitable  electrolyte  having  both  the  electrodes 
formed  of  the  metal  whose  hydroxide  or  oxide  is  desired, 
and  making  each  electrode  the  anode  and  the  cathode, 
alternately,  at  suitable  intervals,  and  collecting  the 
hydroxides  and  oxides  as  separate  bodies  apart  from  the 
electrodes.      (See  cut.) 

748619.  Electric  Railway.  Charles  J.  Kintner.  New 
York,  N.  Y.  Application  filed  September  22, 
1899.    Renewed    May   19.    1902. 

An  insulated  current  feeder  or  main,  a  series  of  flex- 
ible sectional  trolley  conductors  or  cables  and  switching 
devices  for  operativcly  connecting  the  sectional  conductors 
to  the  insulated  current  feeder  or  mam  co-operate  with 
flexible  or  vielding  means  for  normally  maintaining  the 
sectional  conductors  in  a  taut  or  strained  condition  and 
out  of  electrical   connection  with   the  current    feeder. 

748620  Electric  Railway.  Charies  J.  Kintner,  New 
York.  N.  Y.  Application  filed  March  10,  1902. 
Renewed  May  22,  1903. 

A  series  of  sectional  third  rails  or  conductors  is  nor- 
mallv  disconnected  from  the  feeder  mams.  Switching 
mechanism  for  connecting  the  sectional  conductors  to  the 
current  feeder  and  disconnecting  them  , is  provided  also, 
duplex  signals  being  located  at  the  adjoining  ends  of  the 
sectional  third  rails  or  conductors. 

74S621.      Safety      System      of     Electric      Railways. 
Charles  J.  Kintner.  New  York,  N.  \.     Applica- 
tion  filed    November   15,   1902. 
K  sectional  third-rail    conductor    has    its    sections    pro- 
gressively    energized     by     a    feeder     mam     through    auto- 
matically   operated    switching  devices.      (See    cut    on    next 
page.) 

74863=^  Automatic  Brake  for  Controlling  Switches 
of  Electric  Motors.  Frederick  A.  Muschenhemi 
and  William  F.  Hendry,  New  York.  N.  Y.  as- 
sizors to  the  Western  Electric  Company,  Lhi- 
o^o,   111.     Application  filed  June  2,   1902. 

An  electric  motor-controlling  switch  contains  an  elec- 
tromagnetic brake  for  arresting  the  movement  of  the 
switch  lever,  and  a  circuit  including  the  magnet  of  the 
brake    with    the  armature   of  the    motor. 

748638.  Electric  Circuit-closer  and  Breaker  Thomas 
H.  McQuown,  Biggsville,  111.     Original  applica- 


tion filed  September  26,  1902.     Divided  and  this 
application  filed  January  5,   1903. 

A  clock-controlled  movable  part  operates  two  other 
movable  parts  successively  and  connects  electric  contact 
points  only  in   the  interval  between   the  movement  of  the 

last    two    movable  parts. 

748,639-  Fuse  for  Electric  Circuits.  Theodore  Na- 
gel,  Chicago.  Ill,  assignor  of  one-half  to  Lathrop 
H.  Collins,  Chicago,  111.  Application  filed  April 
24,    1903. 

An  electric  fuse  comprises  a  fibrous  body  having  a 
bore  of  uniform  diameter  extending  throughout  its  length. 
Suitable  caps  are  secured  over  the  ends,  binding  plates 
are  secured  to  the  ends  of  the  body  and  continuous-fuse 
wire  extends  through  the  bore  and  is  connected  to  and 
joins  the  binding  plates  and  caps  at  points  beyond  the 
ends  of  the  body. 

748,690.  Telephone  Transmitter.  Charles  F.  Ben- 
nett, Waterloo,  Iowa.  Application  filed  Novem- 
ber 29,  1901. 

Finely  divided  conducting  material  is  placed  in  a  re- 
ceptacle having  a  substantially  horizontal  or  straight 
floor,  provided  with  a  series  of  inclined  planes  to  agitate 
and  cause   the  circulation  of  the  conducting  material, 

748,716.  Wire  Connector.  James  S.  Ford,  Chicago, 
III.,  assignor  to  the  American  Telephone  and 
Telegraph  Company.  Application  filed  October 
9.  1903. 

A  tubular  member  having  an  opening  in  one  side  and 
an  elongated  jaw  at  each  side  of  the  opening  co-operates 
with  a  movable  plate  within  the  tubular  member  ex- 
tending over  the  jaws,  and  clamping  the  wires  in  place. 

748,718.  Extension  Lamp  Hanger.  Fernando  H. 
Geisler,  Dayton,  Ohio,  assignor  of  one-half  to 
H.  E.  Snyder,  Dayton,  Ohio.  Application  filed 
October  5,  1903. 

Inner  and  outer  sectional  globes,  a  perpendicular  tube 
suspended  from  tlie  upper  section  of  the  inner  globe,  a 
tubular  hanger  connected  thereto,  electrical  conductors 
passing  through  the  hanger  and  a  sliding  brush  holder 
are  the  principal  features.  A  coil  spring  normally  con- 
trols the  position  of  the  brush  holder,  and  ratchet 
devices  are  adapted  to  maintain  the  brush  holder  in 
various  positions  against  the  influence  of  the   coil  spring. 

74S.749.     Electrical  System  of  Healing.     Edward  H. 


Thomas   D.   Taylor,   Boston.    Mass.    Application 

filed    March    30,    1903. 
Contact    shoes,    trolley-wire-supporting    brackets   secured 
to  and  insulated  from  the  supporting  plates  and  supporting 
wires    connecting    the    shoes    and    brackets    are    embodied 
in    the    invention. 

748.814.  Semaphore  Mechanism.  William  F.  Tay- 
lor, Jr..  Providence,  R.  I.,  assignor  of  one-half 
to  Thomas  D.  Taylor.  Boston,  Mass.  Applica- 
tion filed  March  30,    1903. 

_  The  _  semaphore-operating  motor  with  its  switching  de- 
vices is  inclosed  in  an  iron  casing.  Circuits  from  the 
signal  tower  enter  the  casing  and  actuate  solenoid  switch- 
ing mechanism,  which  throws  the  motor  into  and  out  of 
circuit. 

748.815.  Railway  Block  Signal  and  Switch.  Will- 
iam F.  Taylor,  Jr.,  Providence.  R.  I.,  assignor 
of  one-half  to  Thomas  D.  Taylor,  Boston,  Mass. 
Application  filed  March  30,   1903. 

The  block  signals  are  electrically  operated  by  circuits, 
which  are  closed  by  a  shoe  on  the  car. 

748,824.  Block-signal  System.  Joseph  Weatherby, 
Jr.,  Wilmington,  Del.  Application  filed  July  24, 
1902. 

A  conductor  for  the  system  is  provided  with  turnouts 
and  a  signal  station  is  placed  at  each  turnout.  Electro- 
mechanical devices  at  each  station  set  the  necessary 
signals. 

748,831.  Typewriter.  Ncal  L.  Anderson,  Montgom- 
ery.  Ala.     Application   filed    August  24,    1903. 

A  unidirectional  motor  is  operated  by  a  step-by-step 
mechanism,  and  propels  the  carriage  in  its  forward  and 
reverse  movements. 


NO.  748,592. — THIRD-RAIL    PROTECTOR. 

Kitfield,    Swampscott,    Mass.    Application    filed 
October  26,   1903. 

In  circuit  with  an  electrical  heater  is  included  a  ther- 
mostat controlling  the  circuit  to  cut  out  the  heater  when 
the  temperature  reaches  a  predetermined  point  and  to 
include  the  heater  in  circuits  when  the  temperature  falls 
to  a  predetermined  point. 

748,771.     Electrically    Driven    Centrifugal    Machine. 

Henry  G.  Morris.  Philadelphia,  Pa.     Application 

filed  "May  8.  1903. 
An  electrically  driven  centrifugal  machine  comprises 
a  suspension  lianger,  a  non-rotatable  internal  spindle,  a 
rotatable  external  spindle  and  the  fixed  element  of  an 
alternating-current  motor,  suspended  from  the  internal 
soindle.  Flexible  connections  prevent  rotation  of  the 
fixed  element.  The  movable  element  of  the  motor  is 
applied  to  the  external  spindle  and  is  operatively  ar- 
ranged in  respect  to  the  fixed  element. 

745.810.  Electric  Car  Plow.  William  F.  Taylor,  Jr.. 
Providence,  R.  I.,  assignor  of  one-half  to  Thomas 
D.  Taylor,  Boston,  Mass.  Application  filed 
March  30,   1903. 

Pockets  are  secured  to  the  plow,  hollow  contact  arms 
provided  with  threaded  inner  ends  project  through  the 
pockets  and  electrodes  project  from  the  arms.  Wires 
within  the  arms  are  connected  with  the  electrodes. 

748.811.  Switch.  William  F.  Taylor,  Jr.,  Provi- 
dence, R.  I.,  assignor  of  one-half  to  Thomas  D. 
Taylor.  Boston,  Mass.  Application  filed  March 
30,   1903. 

Electrically  actuated  means  are  arranged  on  each  side 
of  the  switch  tongue  to  move  it  in  either  direction.  An 
approximately  T-shaped  lever  is  nivoted  beneath  the  switch 
point  and  has  one  of  its  arms  pivotally  connected  thereto. 
Rollers  are  journaled  on  the  outer  end  of  the  lateral  arm 
of  the  lever,  means  actuated  by  ihe  first-named  means  for 
engaging  the  rollers  to  swing  the  lever  and  means  for 
act'uating  the   first-named   means  are  other   features. 

748.812.  Switch-throwing    Mechanism.     William    F. 
'  Taylor,   Tr..  Providence,   R.  T..  assignor  of  one- 
half  to  Thomas  D.  Taylor.  Boston,  Mass.     Ap- 
plication  filed   March    30,    1903. 

Electric  motors  are  geared  directly  to  shafts  operating 
the  switch  tongue. 

748.813.  Contact  Shoe.  William  F.  Taylor,  Jr., 
Providence,     R.     I.,     assignor     of    one-half    to 


NO.  748.609. HYDROXIDE    AND 

OXIDE    CELL. 

748,872.  Electric-railway  System.  William  G.  Low- 
rie,  New  York,  N.  Y.  Application  filed  June  21, 
i9or. 

An  armature  of  magnetic  material  is  provided  with 
cores  that  correspond  to  the  poles  of  the  actuating 
magnet  and  are  surrounded  with  coils.  A  number  of 
plates  have  conducting  contact  pieces  at  their  ends 
separated  by  insulating  pieces,  the  contact  pieces  engag- 
ing a  continuous  conductor  and  the  sections  of  a  sec- 
tional conductor.  Means  for  electrically  connecting  the 
contact  pieces  in  multiple  and  for  connecting  the  coils 
in  series  with  the  conductors  through  the  contact  pieces 
are  also   specified. 

748,904.  Electric  Arc  Lamp.  Luis  Wirtz  and 
Thomas  Hamilton-Adams.  London,  England. 
Application  filed   February  4,    1903. 

A  solenoid,  having  two  separated  half-bobbins,  is 
mounted  on  a  tube  of  non-magnetic  material  so  as  to 
leave  an  annular  space  between  their  adjacent  ends.  A 
coil  surrounds  the  bobbins  and  is  insulated  therefrom. 
An  iron  jacket  surrounds  the  coil  and  a  core  within  the 
solenoid  has  a  portion  bored  out  to  reduce  the  effect 
of  the  solenoid. 

748,906.  Transmitter.  Ernest  E.  Yaxley,  Chicago, 
111.,  assignor  to  the  American  Electric  Telephone 
Company,  Chicago,  111.  Application  filed  April 
13.    1901- 

A  plate,  a  diaphragm,  a  felt  ring  between  the  plate 
and  diaphragm,  a  cup-shaped  back  electrode,  secured 
to  the  plate,  a  perforated  disk  secured  at  its  edge  upon 
the  perimeter  of  the  electrode,  and  a  suitable  quantity 
of  granular  carbon  inclosed  between  the  diaphragm  and 
electrode  at  each  side  of  the  disk  are  the  essential 
parts. 

748,007.  Electric  DyTiamo  or  Motor  with  Alternat- 
ing Field.  Rudolf  Ziegenberg,  Schoneberg.  near 
Berlin,  Germany.  Application  filed  April  25, 
1903. 

The  machine  consists  of  field  magnets,  an  armature 
comprising'  coils  and  a  commutator  having  its  segments 
connected  to  and  common  to  successive  coils.  A  double 
brush  co-operates  with  the  segments  and  has  its  two 
parts  electrically  connected  %^-ith  means  interposed  in 
the  electric  connection  for  producing  an  electromotive 
force  equivalent  to  and  differing  in  phase  by  iSo  degrees 
from  the  electromotive  force  generated  in  the  short- 
circuited  coil  by  transformer  action,  so  that  the  electro- 
motive forces  balance  each  other  in  the  coil. 
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748,915.  Electric  Arc  Lamp.  Edward  H.  Belden, 
Dayton,  Ohio,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.  Application  filed  April  28,  1902.  Renewed 
May  II,  1903. 

An  upright  carbon  holder  and  a  tubular  armature 
fixed  to  the  holder  in  concentric  relation,  coact  with 
levers  fulcrumed  on  the  lamp  frame  and  pivotally  con- 
nected at  their  outer  ends.  One  of  the  levers  is  pivot- 
ally  connected  at  its  inner  end  to  the  armature,  and  a 
solenoid  is  mounted  upon  one  of  the  levers  in  co-operative 
relation  to  the  armature. 

748.940.  Method  of  Producing  Electrodes  for  Stor- 
age Batteries.  Frederick  A.  Feldkamp,  Newark, 
N.  J.,  assignor  to  the  Electra  Manufacturing 
Company.     Application   filed   April    17,    1903. 

A  process  of  producing  an  element  or  electrode  for 
storage  batteries  by  chemical  reaction  consists  in  incor- 
porating in  a  porous  material  a  reducing  agent,  and  then 
subjecting  the  porous  material  to  the  action  of  a  solution 
of  a  salt  or  salts  of  lead. 

748.941.  Electric  Signal  System.  Howard  A.  Fes- 
senden,  Detroit,  Mich,,  assignor  to  the  Detroit 
Electric  Signal  Company,  Detroit,  Mich.  Ap- 
plication   filed    December    16,    rpoi. 

Transmitters  at  different  stations  for  a  number  of 
corresponding  signals  co-operate  with  an  alarm  at  one 
station  adapted  to  operate  continuously.  An  electro- 
magnet controls  the  alarm  circuit,  extending  to  the  trans- 


A  circular  supporting  frame,  to  which  the  outer  ends 
of  the  brackets  are  detachably  fastened,  and  a  carbon- 
operating  lever  pivoted  to  one  of  the  brackets  and 
having  an  armature  for  the  coils  are  the  other  features. 
(See  cut.) 

749,031.  Telegraph  Apparatus.  Frederick  G.  Creed, 
Lenzie,  Scotland,  assignor  to  himself  and  Will- 
iam Arthur  Coulson,  Glasgow,  Scotland.  Ap- 
plication filed  September  3,    1901. 

A  receiver  for  automatic  telegraphy  includes  a  tape- 
perforating  punch,  which  is  operated  when  a  message  is 
received. 


NO     748,621. — SAFETY    SYSTEM    FOR    ELECTRIC    RAILWAYS. 


NO.   749,018. — ARC    LAMP. 


mitters  at  different  stations.  Means  for  respectively  clos- 
ing and  opening  the  circuit  whenever  the  transmitters 
are  in  or  out  or  registration  with  each  other  are  further 
specified. 

748,961.  Electric  Coupling.  George  A.  Le  Fevre, 
New  York,  N.  Y.  Application  filed  January  28, 
1903. 

The  invention  comprises  a  series  of  parallel  sockets, 
spring-pressed  hooks  forming  the  terminals  of  circuits 
arranged  to  slide  longitudinally  in  the  sockets,  such  hooks 
having  engaging  heads,  and  a  scries  of  plugs,  also  forming 
circuit  termmals.  the  plugs  having  engaging  heads  to  fit 
those  of  the  hooks. 

748,970.     Automatic     Signaling     Apparatus.    Ira    A. 
Michael,    Qiicago,    III.,    assignor   of   one-half   to 
John    H.    Reynolds,     Troy,    N.    Y.    Application 
filed   June   27,   1902. 
A  signal   member  is  adapted  to  move  in  opposite   direc- 
tions.     Means    controlled    by    the    duration    of    a    current 
pulse     in    the    line    circuit    initially    determine     in     which 
direction   the    signal    member   shall   move,   and  step-by-stcp 
mechanism    controlled    thereby     is    arranged     to    continue 
the     movement     of    the     signal      member      in      such      pre- 
determined   direction    only    upon    each    pulsation    in    the 
line   circuit. 

748,980.  Telephone  Exchange.  Nil?  E.  Norstrom, 
Chicago,  111.,  assignor  of  two-thirds  to  John 
Anderson,  Sallna.  Kan.,  and  M.  E  Richardson, 
Sterling,  Kan.     Application  filed  March  16,  1901. 

A  scries  of  telephone  stations  are  connected  to  one 
line;  a  switching  mechanism  is  located  at  each  station 
with  magnets  for  operating  and  releasing  the  mechanism. 

748,985.  Apparatus  for  Electrolytic  Decomposition 
of  Alkali  Chlorides.  Johan  J.  Rine,  Eisinorc, 
Denmark.     Application  filed  April  4,   1903. 

Electrolytical  decomposition  of  alkaline  chlorides  is  ac- 
complished by  the  combination  with  a  horizontally  moving 
mercury  cathode  of  a  series  of  combining  cells  without 
anodes,  and  a  scries  of  decomposition  cells  provided  with 
anodes.  The  combining  cells  are  of  such  dimensions  that 
tliey  expose  about  twice  the  area  of  surface  to  the 
solvent  in  the  combining  cell  ns  the  cathode  surface  ex- 
posed   in    the    decomposition    cells. 

748,987.  Trolley  Harp.  Edward  D.  Rockwell, 
Bristol,  Conn.  Application  filed  November  7, 
1903. 

Ways  are  formed  in  the  trolley  harp,  trolley-wheel 
bearing  blocks  arc  slidably  mounted  in  the  ways  and  a 
yoke  connects  the  levers,  a  spring-actuating  knob  being 
carried   by  the   yoke. 

749.016.  Electric  Arc  Lamp.  Edward  H.  Belden; 
Fort  Wayne,  Ind.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company.  Pittsburg, 
Pa.     Application   filed    April    17,    1901. 

In  an  alternating-current  lamp  a  clutch  chamber  incloses 
the  clutch  mechanism  and  has  gas  caps  at  its  respective 
ends  through  which  the  gases  of  the  arc  pass  in  their 
escape,  being  also  adapted  to  muffle  the  audible  vibra- 
tions. 

749.017.  Electric  Arc  Lamp.  Edward  H.  Belden. 
Fort  Wayne,  Ind.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.  Application  filed  August  6,  1900.  Renewed 
May  II,  1903. 

Series  and  shunt  coils  are  mounted  upon  a  stationary 
support  and  have  pole  pieces  which  project  toward  each 
other.  An  interposed  rocking  armature  is  pivotally 
rnountcd  upon  the  support  between  the  coils  and  is  pro- 
vided with  lateral  openings  to  admit  the  adjacent  and 
respective  ends  of  the  pole  pieces,  whereby  the  sensitive- 
ness of  the  controlling  mechanism  is  augmented  by  the 
tendencv  of  the  shunt  field  to  neutralize  the  influence  of 
the  series  field  by  reversing  the  polaritv  of  tliat  portion 
of   the   armature   which  moves  in   the   scries  field. 

749-018.     Electric    Arc    Lamp.     Edward    H.    Belden, 
Fort  Wayne,  Ind.,  assignor  to  the  Westinghouse 
■  Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.    Application    filed    August     13.    1900.     Re- 
newed  May   II,    1903. 
Combined   with    carbon- fee  ding   coils    are   two    brackets 
between  the  inner  ends  of  which  the   coils  are   clamped. 


749.032.  Perforating  Telegraphy.  Frederick  G. 
Creed,  Lenzie.  Scotland,  assignor  to  himself  and 
William  Arthur  Coulson.  Glasgow,  Scotland. 
Application   filed  August  4,   1902. 

Telegraphic-receiving  apparatus  for  perforating  a  tape 
in  accordance  with  the  electrical  impulse  received  com- 
prises tape-feeding  mechanism,  tape-punching  mechanism, 
a  fluid-pressure  motor  for  operating  the  tape-punching 
mechanism  and  an  electromagnetic  device  for  controlling 
the  punch-operating  motor  in  accordance  with  the  elec- 
trical impulses  received. 

749.033.  Telegraphic  Receiving  Apparatus.  Freder- 
ick G.  Creed.  Lenzie.  Scotland,  assignor  to  him- 
self and  William  Arthur  Coulson,  Glasgow, 
Scotland.     Application  filed  August  9,   1902. 

Receiving  apparatus  comprises  a  tape-feeding  wheel,  a 
motor  for  rotating  the  feed  wheel,  a  yielding  connection 
between  the  feed  wheel  and  motor  whereby  the  feed  wheel 
and  tape  can  remain  at  rest  during  each  punching  opera- 
tion and  afterward  be  rotated  by  the  motor.  Electro- 
magnetically  operated  means  punch  the  tape  and  correct 
the  position  of  the  feed  wheel  and  tape  before  the  punch- 
ing operation.  A  relay  receives  line  currents  and  con- 
trols the  action  of  the  electromagnets. 


NO.   749,138. — ADJUSTABLE   ELECTROLIER. 

749.042.  Electric-railway  System.  William  M. 
Eader,  Middletown,  Md.  Application  filed  July 
27.    1903- 

An  electric  railway  has  a  third  rail  including  a  pair 
of  aligned  contact  bars  inclined  toward  each  other 
and  connected  at  the  end  of  a  rail   section. 

749,045.  Motor  Sparking  Plug.  James  S.  Foley, 
West  Bromwich,  England.  Application  filed 
May  29,   1903. 

A  sparking  or  igniting  plug  has  a  terminal  composed 
of  a  number  of  fine  wires  arranged  in  tapered  form. 

749,085.     Electrical   Cut-out.     Columbus  B.  McPher- 
son,  Birmingham,  111.     Application  filed  Novem- 
ber 14,  1902. 
A  series  of  depending  contact  posts  having  instrument 
wires   connected  is   combined   with    a  series  of  vertically 


arranged  conducting  posts  having  main-line  wires  con- 
nected. A  conductor  is  pivotally  attached  to  each  con- 
ducting post  and  all  the  conductors  are  connected  for 
simultaneous  operation  to  cause  their  free  extremities 
to  be  thrown  upwardly  into  engagement  with  the  depend- 
ing contact  posts  or  be  disengaged  from  the  latter. 

749,105.  Electric  Signal.  Baptist  H.  Scott,  Alle- 
gheny,  Pa.    Application   filed  January  20,   1903. 

Electrically  operated  means  light  the  signal  when  in 
its  raised  position,  lock  it  in  that  position  and  auto- 
matically release  it  and  return  it  to  its  noi-mal  position. 

749,123.  Magnetic  Lock  for  Miners*  Safety  Lamps. 
August  Wiedenfeld,  Bochum,  Germany.  Appli- 
cation filed  January  30,  1903. 

In  magnetic  locks  for  miners'  safety  lamps  are  combined  . 
with  the  lamp  vessel,  a  brass  screw  ring  fitted  therein,  a 
bolt  swinging  about  its  center  in  a  recess  in  the  brass 
rmg  and  provided  with  a  tooth  at  one  end,  and  an  iron 
core  fitted  in  the  brass  ring,  the  lamp  casing  being  pro- 
vided with  a  series  of  notches  to  receive  the  bolt  tooth. 

749,131.  Wireless  Signaling  Apparatus.  Lee  De 
Forest.  New  York,  N.  Y.,  assignor  to  the  Wire- 
less Telegraph  Company  of  America.  Original 
application  filed  March  6,  1901.  Divided  and 
this  application  filed  December  8,   1902. 

A  vertical  radiating  conductor  and  a  horizontal  linear 
conductor  are  placed  in  series  between  the  vertical  con- 
ductor and  the  earth  and  extend  from  the  vertical  con- 
ductor m  the   direction  the  signal  is  to  be  sent. 

749,138.  Adjustable  Electrolier.  George  Andersen, 
Denver,  Colo.     Application  filed  March  27,  1902. 

A  spring-held  drum  is  revolublv  mounted  on  a  sup- 
port, the  wires  of  the  internal  circuit  being  wound  on 
the  drum.  A  suitable  electrical  connection  between  the 
contacts  and  the  wires  of  the  internal  circuit,  hollow 
bindmg  posts  suitably  mounted  on  the  support  and  in- 
sulated from  each  other,  electrodes  movably  mounted  in 
the  bmamg  posts  and  engaging  the  respective  contact 
rmgs  and  sprmgs  located  in  the  posts  and  acting  on 
the  electrodes  to  hold  the  latter  in  operative  relation  with 
tlie  contact  rings  are  the  main   features.      (See  cut.) 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
January   11,    1903: 

355.685.  7"elephone.  Charles  E.  Egan,  Columbus,  Ohio 
assignor  of  one-half  to  W.   Y.   Miles,  Columbus.   Ohio. 

355.686.  Telephone  Transmitter.  Charles  E.  lilgan,  Colum- 
bus, Ohio,  assignor  of  one-half  to  W.  V.  Miles,  Colum- 
bus,   Ohio. 

355.687-  Telephone.  Charles  E.  Egan,  Columbus,  Ohio, 
assignor  of  one-half  to  W.    Y.   Miles,  Columbus.   Ohio. 

355.729.  Regulator  for  Electromagnet  Motors.  Williiun  L. 
Stevens,     Dorchester,    Mass. 

355.734.  JMagneto  Telephone.  Henry  E.  Waite,  New  York, 
N.  Y.,  assignor  to  Charles  F.  Livermore,  trustee.  New 
York,    N.    \ . 

355.735.  Current-collecting  Device  for  Dynamo  Electric 
Machines.     David  Williamson,  New  York,  JN.   Y. 

355.739-  Electromagnetic  Cut-out.  Fred'  H.  Wilmarth, 
Peoria,  III,  assignor  of  one-half  to  Frank  A.  Miller, 
Peoria,    111. 

355.741-  Telephone  Cabinet.  Charles  Wittenberg,  Indianap- 
olis, Ind.,  assignor  to  Edward  G.  Cornelius,  Indianap- 
olis, Ind. 

355.74--  Alarm  and  Register  Attachment  for  Telephones, 
Charles  Wittenberg,  Indianapolis,  Ind.,  assignor  to  Ed- 
ward   G.    Cornelius,    Indianapolis.    Ind. 

355.743-  Telephone  Register.  Charles  Wittenberg.  Indian- 
apolis. Ind.,  assignor  to  Edward  G.  Cornelins,  Indian- 
apolis,   Ind. 

355.744-  Telephone  Toll  Collector  and  Register.  Charles 
Wittenberg,  Indianapolis,  Ind.,  assignor  to  Edward  G. 
Cornelius,    Indianapolis.    Ind. 

355.745-  Register  Attachment  for  Telephones.  Charles 
Wittenberg,  Indianapolis,  Ind.,  assignor  to  Edward  G. 
Cornelius,    Indianapolis,    Ind. 

355.746.     Telephone     Toll     Collector     and     Register.     Charles 

Wittenberg,    Indianapolis,    Ind.,    assignor    to    Edward    G. 

Cornelius,    Indianapolis,    Ind. 
355.771-      Electric    Motor.     Jacob    H.     Linville.    Philadelphia. 

Pa.,    assignor    to    the    International    Printing    Telegraph 

Company,    Camden,    N.    J. 
355.79'-     Electric   Annunciator.     Paul    Sciler,    San    Francisco, 

Cal. 
355.820.     Circuit      Breaker      for     Primary      Electric      Clucks. 

Vitalis    Himmcr,    New    York,    N.    Y. 
355.855-     Electric    Push    Button.     Fred   R.    Brainard,   Annap- 
olis,   Md. 
355.860.     Telegraphy.      Robert    G.    Brown,    Brooklyn,   assignor 

to     the     Standard    Multiplex    Telegraph    Company,     New 

York,   N.  Y. 
355.867.     Electrical      Subway.     Russel      A.      Dcnison,      Prov- 

dence,  R.  I. 
355,871.     Electric  Meter.     James   E.    H.    Gordon,   rS    Colling- 

Iiam   Place,    Kensington,    County  of   Middlesex,    England. 
355.892.     Electromagnetic    Regulator   for    Valves.     George   M. 

Sternberg,    U.    S.    Army. 
355.893-     Electromagnetic       Regulator       for       Dampers      and 

Valves.     George  M.    Sternberg,  U.    S.    Army. 

355.894.  Electromagnetic  Regulator  for  Dampers  and 
Valves.      George    M-    Sternbcrc.    U.    S.    Army. 

355.895.  Electromagnetic  Regulator  for  Valves  and 
Dampers.  George  M.  Sternberg,  U.  S.  Army,  and  An- 
thony A.  Lehman.  Baltimore,  Md. ;  said  Lehman  assignor 
to  said  Sternberg. 

355.928.  Telephone  Switch  System.  Claude  C.  Gould, 
Buffalo,  and  Walton  Smith,  Batavia,  assignors  of  one- 
fourth  to  Phillip  W.   Scribner,  Tonawanda,   N.   Y. 

355.929.  Telephone  Switch  System.  Claude  C.  Gould,  and 
Walton  Smith.  Batavia,  assignors  of  one-fourth  to  Phillip 
W.    Scribner,  Tonawanda,   N.  Y. 

355.952.  Telephone  Transmitter.  John  C.  H.  Stut,  San 
Francisco,    Cal. 

356,019.  Incandescent  Electric  Lamp.  William  L.  Voclker, 
Morton,  Pa.,  assignor  to  John  H.  Irwin,  trustee,  Mor- 
ton, Pa. 

356,024.  Controlling  Valves  by  Electricity.  Force  Bain, 
Chicago,   III. 

356,034.  relephonc  Transmitter.  Jame's  P.  Freeman,  Chi- 
cago, III.,  assignor  of  one-half  to  Samuel  M.  Bryan, 
Washington,    D.    C. 

356,038.  Grounding  Switch  for  Telephone  Instrument. 
Claude  C.  Gould,  Batavia,  N.  Y.,  assignor  of  five-eighths 
to  Walton  Smith.  Batavia,  and  Phillip  W.  Scribner, 
and  Lewis  F.  Watson,  Warren,  and  Samuel  A.  Daven- 
port,   Erie,   Pa. 

356.040.  Telephone  Switch.  Charles  A.  Hitchcock  anrl 
William  Burnley,  North  East,  assignors  to  themselves, 
and  Lewis  F.  Watson,  Warren  and  Samuel  A.  Daven- 
port,   Erie,    Pa. 

356.041.  Electric-current  Indicator.  John  W.  Howell,  New 
Brunswick,    N.    J. 

356.042.  Electric-current  Indicator.  John  W.  Howell,  New 
Brunswick,  N.  J. 

356,069.  Primary  Electric  Clock.  Vitalis  Himmcr,  New 
York,  N.  Y.,  assignor  to  the  Standard  Electric  Clock 
Company,   New   York,   N.    Y. 
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Recent  Equipment  for  Power   House  of 

Shawinigan  Falls  Power  Company. 

By  Frank  C.   Perkins. 

The  electric  power-transmission  plant  at  Shawini- 
gan Falls,  which  is  located  on  the  St.  Maurice  River, 
has  been  in  successful  operation  for  some  time, 
supplying  electric  current  to  a  sub-station  in  Mai- 
sonneuve,  which  serves  the  city  of  Montreal,  Canada. 
The  power  plant  is  continually  being  enlarged,  and 
it  is  said  the  flow  of  water  available  at  Shawinigan 
Falls  is  20,000  cubic  feet  per  second,  or  an  equiva- 
lent of  200,000  horsepower. 

The  accompanying  illustration  (Fig.  2)  shows  a 
new  turbine  of  Swiss  manufacture,  recently  installed 


houses  130  feet  below.  A  number  of  industrial 
plants  have  already  been  established  nearby  to  take 
advantage  of  this  power,  while  a  large  amount  of 
current  is  transmitted  to.  a  distance  by  a  polyphase 
electric  power-transmission  line.  The  accompanying 
illustration  (Fig.  i)  shows  the  interior  of  the  power 
house  during  the  erection  of  the  turbines  and  West- 
inghouse  alternators  of  3,750-kilowatt  capacity. 
These  machines  are  of  the  two-phase,  alternating- 
current,  revolving-field  sort,  supplying  a  current  of 
2.200  volts  at  a  frequency  of  30  cycles  per  second. 
The  turbines  are  of  the  Francis  type,  with  hori- 
zontal shaft,  capable  of  developing  6,000  horsepower 
at  a  speed  of  iSo  revolutions  per  minute.  They 
were    installed    by    the    I.    P.    Morris    Company    of 


There  is  a  loss  of  about  10  per  cent,  in  the  aluminum 
conductors  connecting  the  power  plant  at  Shawini- 
gan Falls  with  the  sub-station  near  Montreal.  The 
aluminum  conductors  are  connected  at  the  sub-sta- 
tion with  a  series  of  over  40  lightning  arresters, 
each  having  a  half  dozen  air  gaps,  while  two  static 
interrupters  are  provided,  each  of  the  single-pole, 
26-ampere  type  for  a  pressure  of  50,000  volts. 

The  sub-station  is  equipped  with  five  oil-cooled 
step-down  transformers,  each  having  a  capacity  of 
i.oco  kilowatts.  These  transformers  reduce  the 
pressure  of  the  three-phase  alternating  current  from 
50,000  volts,  less  the  loss  in  the  line,  to  about  2,400 
volts.  The  alternating  current  is  then  changed  from 
a    frequency    of   30   cycles   per   second    to  6;^   cycles 


INTERIOR    OF    SHAWINIGAN    FALLS    POWER    HUUSE    DURING    ERECTION    Ui- 


at  the  Shawinigan  plant,  having  a  capacity  of  6.coo 
horsepower.  This  turbine  operates  under  a  net  fall 
of  from  125  to  135  feet  and  has  a  consumption  of 
558  cubic  feet  of  water  per  second.  It  turns  at  a 
speed  of  iSo  revolutions  per  minute  and  is  of  the 
horizontal-shaft  type  constructed  by  Escher,  Wyss 
&  Co.  of  Zurich.  It  is  directly  connected  to  a  two- 
phase  electrical  generator  of  3,750-kilowatt  capacity. 
This  polyphase  alternator  was  constructed  by  Dick, 
Kerr  &  Co.  of  England.  It  is  a  revolving-field  ma- 
chine, with  a  cast-iron  spider,  the  hub  being  ar- 
ranged with  a  flange  for  bolting  to  the  turbine.  Lam- 
inated steel  is  used  for  the  pole  pieces,  held  together 
between  two  capped  steel  end  plates.  The  machine 
has  a  frequency  of  30  cycles  per  second  and  op- 
erates at  a  pressure  of  2,000  volts. 

Tlie  Shawinigan  Falls  power  station  receives  its 
water  from  a  canal  1,000  feet  long,  20  feet  deep 
and  100  feet  wide.  The  water  is  carried  by  this 
canal  to  a  forebay  formed  by  a  solid  concrete  wall 
30  feet  in  thickness  at  the  bottom  and  40  feet  high. 
From  this  forebay  the  water  is  conducted  through  a 
number  of  pipes,  each  supplying  water  sufficient  to 
develop  5.0C0  .horsepower  at  the  turbine  in  the  power 


Phila:^e]phia,  while  the  alternators,  to  which  they 
are  direct-connected,  were  built  at  Pittsburg,  Pa., 
by  the  Westinghouse  Electric  and  Manufacturing 
Compaii}'. 

The  horizontal  turbines  are  provided  with  draft 
chambers  which  connect  with  an  eight-foot  draft 
tube,  which  passes  to  the  tail  water,  and  has  a  mean 
low  level  of  25  feet  below  the  center  of  the  wheel 
shaft.  The  gates  in  the  draft  chamber  control  the 
turbines,  butterfly  valves  closing  toward  the  center 
between  the  shafts.  Two  air  chambers  are  pro- 
vided above  the  casing  of  the  turbine,  which  is 
cylindrical  in  form  and  measuring  16  feet  in  diam- 
eter. The  speed  is  regulated  by  a  hydraulic  governor 
controlling  the  gates  in  the  draft  tube,  and  the  tur- 
bines may  be  started  and  stopped  by  a  ring  gate 
which  is  provided  on  the  outside  of  the  guide.  This 
ring  gate  may  be  operated  by  an  electric  motor  when 
desired,  and  is  controlled  from  the  switchboard  gal- 
lery. 

For  the  transmission  of  power  from  the  Shaw- 
inigan Falls  power  plant  to  Montreal,  a  distance  of 
84.5  miles,  an  alternating  current  of  a  pressure  of 
50,000   volts    is    delivered   to   the    transmission    line. 


.i.-Ni^s    .-\,Mj    tjh..Nh.RATORS. 

r  er  second  by  means  of  motor-generators,  two  of 
which  supply  a  three-phase  current  from  the  gen- 
erator sides  of  the  sets,  while  the  remaining 
three  supply  a  two-phase  current  of  a  frequency 
of  63  cycles  and  a  tension  of  2,400  volts.  The  cur- 
rent from  the  motor- gen  era  tors,  after  passing  the 
switchboard,  is  conducted  to  the  distributing  cir- 
cuits of  the  Montreal  Light,  Heat  and  Power  Com- 
pany. The  sub-station  at  Maisonneuve,  near  Mon- 
treal, which  receives  the  current  on  the  transmission 
line  from  the  Shawinigan  po^ver  house,  is  a  brick 
structure  about  100  feet  wide  and  120  feet  long,  di- 
vided into  two  sections,  one  of  which  contains  the 
motor-generators  above  mentioned  and  the  other 
the  step-down   stationary    transformers. 

The  Shawinigan  Falls  Power  Company,  in  addi- 
tion to  transmitting  several  thousand  horsepow-er  to 
Montreal  by  the  transmission  line  above  mentioned, 
also  supplies  pow-ers  from  its  hydraulic  installation 
to  the  power  house  of  the  Royal  Aluminum  Com- 
pany, whicli  is  equipped  with  a  number  of  turbines 
developing  3.000  horsepower  each,  the  works  when 
completed  and  fully  equipped  having  a  total  capacity 
of     15,000    horsepower.     The    Belgo-Canadian    Pulp 
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Company  is  also  supplied  with  water  for  operating 
its  turbines  by  the  Shawinig^an  Falls  Power  Com- 
pany, this  concern  having  turbines  in  operation  of 
several  thousand  horsepower  capacity.  There  is 
every  indication  that  a  large  industrial  manufacturing 
center  will  ultimately  grow  up  near  Shawinigaii 
Falls  on  account  of  the  cheap  power,  which  is  par- 
ticularly attractive  to  large  electrochemical  and  elec- 
trolytic works. 


000  in  bonds  on  the  local  market.  Their  new  10,000- 
horsepower  plant  has  not  been  commenced,  although 
two  of  the  large  generators  have  arrived.  The 
engines  are  on  the  way  from  the  East  and  will  be 
stored  along  with  other  machinery  luitil  the  new 
bl-.ilding  at  Stew'art  and  Folsom  Streets  is  con- 
structed. It  would  be  impossible  to  have  the  plant 
in  operation  before  next  fall  if  construction  were 
commenced  at  once. 


As  supplementing  Mr.  Perkins'  article,  the  fol- 
lownng  from  a  Western  Electrician  correspondent 
in  Canada,  will  be  read  with  interest :  "The  Shaw- 
inigan  Water  and  Power  Company,  which  recently 
closed  a  contract  with  the  Sorel  Electric  Company 
for  the  delivery  of  power  at  Sorel,  Que.,  has  com- 
pleted the  transmission  line  to  deliver  the  current 
from  Shawinigan  Falls.  To  meet  the  requirements, 
a  transformer  station  was  built  at  Joliette,  Que., 
where  the  50,coo-volt  current  from  the  main  line  is 
stepped  down  to  a  voltage  of  12,500.  A  line  was 
then  built  from  Joliette  to  the  banks  of  the  St.  Law- 
rence River,  near  Lanorale,  following  the  right-of- 
way   of   the    Canadian    Pacific   railway.     Across    the 


Electrification  of  Steam  Railroads  in 
Great  Britain. 

[l''rom  tbe  London  correspondent  of  tlie  Western  Electrician.] 

The  announcement  that  another  of  the  great  steam- 
railwaj^  companies  in  Great  Britain — the  Great  West- 
ern— has  placed  a  contract  with  a  British  firm  for 
10,000  horsepower  of  electrical  machinery  as  a  con- 
tribution toward  the  electrical  equipment  of  portions 
of  its  existing  system,  has  occasioned  a  revival  of 
interest  in  this  important  problem.  In  this  particular 
instance,  however,  no  outside  influences  would  appear 
to  have  affected  the  decision  to  adopt  electric  trac- 
tion, but  with  practically  all  the  other  steam-railway 


FIG.    2.       SH.\WINIGAN    FALLS   POWER   HOUSE   EQUIP.MENr. — NEW   6,000-HORSEPOWER   SWISS   TURBINE. 


St.  Lawrence  the  current  is  carried  by  a  submarine 
copper  cable,  heavily  insulated  and  armored  with 
lead  and  steel  wire.  On  the  south  side  of  the  river 
the  line  follows  the  public  road  until  it  reaches 
Sorel.  The  river  is  crossed  at  a  point  not  used 
for  anchorage.  Necessary  steps  have  been  taken 
to  obviate  danger  from  the  current  or  pressure  of 
ice  in  the  spring.  The  line  has  been  constructed  on 
a  three-phase  system,  and  aluminum  cable  has  been 
used  throughout.  The  construction  work  was  car- 
ried out  by  Johnson  &  Saunders,  contractors  of 
Buffalo,  N.  Y.,  the  submarine  cable  having  been 
Tupplied  by  the  American  Steel  and  Wire  Company 
of  Worcester,  Mass.  A  second  line  to  Montreal, 
with  a  capacity  of  10,000  horsepower,  will  be  built, 
and  this  Sorel  line  is  only  the  beginning  of  a  series 
of  short  lines  which  will  tap  the  main  lines  and 
carry  power  to  points  between  Shawinigan  Falls 
and  Montreal,  the  distance  between  these  two  places 
being  more  than  So  miles." 


Electrical  Shortage    In    San    Francisco. 

The  California  correspondent  of  the  Western 
Electrician  says  that  the  shortage  of  electric  power 
for  lighting  and  street-railway  purposes  in  San 
Francisco  continues.  Although  the  local  plants  have 
considerably  increased  their  capacity,  a  good  deal 
of  the  new  electric  machinery  installed  during  the 
last  year  has  failed  to  work  up  to  its  full  capacity 
because  of  unsatisfactory  engine  regulation.  To 
make  matters  worse  the  United  Railroads'  electric- 
power  plant  at  North  Beach  has  been  running  at  a 
disadvantage,  due  to  an  accident  to  a  cylinder  of  one 
of  the  engines  on  Christmas.  The  Carl  Street  sta- 
tion was  started  up  again  to  relieve  the  shortage, 
and  the  San  Francisco  Gas  and  Electric  Company 
also  supplied  some  power  for  the  street-railway 
system  after  the  accident,  but  the  lighting  company 
has  had  several  short  interruptions  on  some  of  its 
own  circuits. 

It  was  expected  that  the  Mutual  Electric  Light 
Company,  which  has  the  only  large  opposition  plant, 
would  have  its  new  plant  in  operation  this  winter, 
but  the  owners  have  been  waiting  to  place  some  $400,- 


companies  which  have  converted,  or  intend  to  con- 
vert, any  portion  of  their  lines  to  electrical  working, 
the  process  of  evolution  has  been  brought  about  by 
the  fierce  competition  of  electric  tramways  in  the 
particular  districts.  This  very  reason  was  the  ex- 
planation tendered  to  the  shareholders  of  the  Mersey 
Railway  Company,  the  Northeastern  Railway  Com- 
pany and  the  Lancashire  and  Yorkshire  Railway 
Company. 

The  circumstances  were  somewhat  different  in  re- 
spect of  the  Metropolitan  District  Railway  Company, 
now  in  the  hands  of  Mr.  Yerkes.  The  company  had 
been  in  a  parlous  condition  for  manv  years,  making 
but  little  profit,  but  the  opening  and  subsequent  suc- 
cess of  the  Central  London  electric  tube  railway 
(which  took  a  transfer  of  several  millions  of  the 
District  company's  passengers)  at  once,  under  the 
direction  of  Mr.  Yerkes,  settled  the  future  method 
of  traction  on  the  "Underground,"  as  it  is  familiarly 
known. 

Suburban  lines  are  alone  being  experimented  with, 
so  far,  and  perhaps  the  comparative  timidity  of  rail- 
way directors  and  managers  in  this  direction  is  justi- 
fied in  view  of  the  variety  of  opinions  existing 
among  electrical  engineers  here  as  to  what  should 
constitute  the  standard  electrical  equipment  of  a 
converted  steam  railway.  To  what  extent  this  fact 
has  guided  the  steam-railway  companies  it  is  diffi- 
cult, or  indeed  impossible,  to  say,  but  it  is  significant 
that  very  little  is  heard  with  regard  to  the  adoption 
of  electric  traction  on  suburban  railways  worked 
by  steam  engines  when  no  service  of  electric  tram- 
ways taps  the  traffic.  In  every  instance  in  which  a 
move  has  been  made,  it  has  been  as  a  direct  conse- 
quence, as  already  pointed  out,  of  the  force  of  cir- 
cumstances. 

Leaving  the  economical  side  of  the  question  out 
of  discussion,  it  is  interesting  to  notice  that  a  very 
large  degree  of  standardization  is  evident  in  con- 
nection with  those  comparatively  short  lengths  of 
steam  track,  in  various  parts  of  the  country,  which 
have  been  changed  over.  This,  perhaps,  points  to 
the  view  that  the  want  of  agreement  in  the  opinions 
of  the  experts  applies  more  to  the  long-distance  main 
lines,  the  standardization  of  the  equipment  of  which 


undoubtedly  assumes  serious  proportions.  Perhaps 
this  is  so.  Of  course,  standardization  of  track  con- 
struction is  the  main  objective,  as  anything  tending 
to  prohibit  the  present  facilities  of  intercommunica- 
tion between  one  company  and  another  would  at 
once  be  ruled  out  of  court  With  the  main  lines 
capital  expenditure  is  the  stumbling  block,  but  upon 
suburban  lines  the  problem  narrows  itself  consid- 
erably. The  gauge  of  four  feet  8V1  inches  will 
remain  unaltered,  and  really  the  only  matter  to  be 
finally  settled  is  the  method  of  collecting  the  current 
to  the  motors.  Upon  the  "tuW  railways  in  London 
a  conductor  rail  is  employed,  the  track  rails  being 
used  as  the  return.  But  this  method  has  not  been 
accepted  for  the  surface  railways,  and  a  completely 
insulated  return  has  so  far  been  favored.  Some  dis- 
cussion has  already  taken  place  at  the  Railway  Clear-  „ 
mg  House  (a  body  which  settles  all  details  con- 
nected with  railways)  upon  the  question  and  also  as 
to  the  most  suitable  positions  of  the  positive  and 
negative  conductors,  and  I  believe  a  certain  amount 
of  agreement  has  been  arrived  at. 

The  Lancashire  and  Yorkshire  Railway  Company 
is  the  latest  undertaking  of  its  kind  to  adopt  electric 
traction,  and  a  few  miles  of  its  lines  are  now  near- 
ing  completion.  The  line  in  question  runs  between 
Liverpool  and  Southport,  between  which  towns  there 
is  a  continuous  line  of  electric  tramways  which  do 
the  journey  in  less  time  and  for  lower  fares  than 
the  steam  trains  used  to.  The  equipment  follows, 
more  or  less,  that  upon  the  Mersey  railway  and 
the  Northeastern  railway.  Two  conductor  rails  are 
provided,  the  positive  being  outside  the  running  rails, 
three  feet  11^,2  inches  from  the  center  of  the  track 
and  three  inches  above  the  surface  of  the  track  rails. 
These  dimensions  have  been  agreed  upon  by  all  the 
railway  companies,  I  believe.  The  conductor  rails 
are  of  special  steel,  Vignoles  section,  70  pounds  to 
the  yard,  and  supported  every  10  feet  by  an  insu- 
lator. On  the  opposite  side  of  the  running  rails  is 
placed  an  exactly  similar  rail  supported  on  wooden 
blocks.  Each  conductor  rail  is  bonded  to  the  run- 
ning rails,  and,  further,  at  busy  crossings,  etc.,  is 
protected  by  a  wooden  guard. 

The  power  house  is  close  to  the  railway  and  is 
equipped  with  16  Lancashire  boilers,  eight  feet  six 
inches  in  diameter  and  32  feet  long,  four  horizontal 
cross-compound  condensing  engines  of  1,500-kilowatt 
capacity  and  a  subsidiary  vertical  compound  condens- 
ing engine  of  7SO-kilowatt  capacity,  all  capable  of 
taking  a  large  overload  for  short  periods.  The  elec- 
tric generating  machinery  is  three-phase,  having  a 
voltage  of  7.500  and  a  periodicity  of  25  cycles  per 
second.  This  current  is  transmitted  by  means  of 
three-core  cables,  paper-insulated  and  metallic- 
sheathed,  to  four  sub-stations.  Tliere  the  current 
will  be  converted  to  600  volts  continuous,  the  work- 
ing pressure. 

Two  first-class  and  two  third-class  cars  will  con- 
stitute a  train,  the  third-class  cars  being  on  the 
front  and  rear,  and  equipped  with  four  150-horse- 
power  motors.  The  cars,  which  will  be  the  widest 
in  this  country,  will  be  60  feet  long  and  10  feet 
wide.  The  multiple-unit  system  of  control  has  been 
adopted,  the  motorman's  cab  encroaching  upon  the 
seating  capacity  of  the  front  and  rear  cars.  These 
compartments  are  lined  with  "uralite,"  a  non-com- 
bustible  material. 

The  troughs  in  which  the  cables  run  from  end 
to  end  of  the  train,  are  also  lined  with  this  material. 
Indeed,  its  use  throughout  the  trains  has  not  been 
spared,  the  possibility  of  fire  having  been  strongly 
brought  home  to  the  management  by  the  several 
incidents  of  this  kind  which  have  occurred  both  at 
home  and  abroad.  The  cars  are  also  equipped  with 
a  vacuum  brake,  this  being  used  for  the  first  time 
upon  an  electric  railway,  in  this  country,  at  any  rate. 

It  is  but  12  months  ago  since  the  Lancashire-York- 
shire Railway  Company  decided  to  equip  electrically 
this  portion  of  its  system,  which  is  about  23  miles 
in  length.  Tlie  whole  of  the  permanent  way  has 
been  carried  out  by  the  company's  own  staff  and 
the  contractors  for  the  generating  and  sub-station 
equipment  'hope  to  be  ready  in  a  few  weeks. 

Tliese  few  notes  will  serve  to  indicate  the  tend- 
encies in  Great  Britain  with  regard  to  heavy  electric- 
traction  work.  Other  companies  will  no  doubt  await 
the  results  of  the  experiments  on  the  lines  named 
with  interest.  So  far  as  the  Mersey  line  is  con- 
cerned, although  a  complete  year  under  the  new 
regime  has  not  been  run,  the  working  expenses  have 
decreased,  and  the  receipts  increased.  The  North- 
eastern lines  will  be  put  into  operation  almost  as 
soon  as  the  Lancashire  and  Yorkshire,  but  the  Dis 
trict  lines  in  London  are  rather  more  backward 
than  was  originally  anticipated.  But  here  the  under- 
taking is  on  a  considerably  larger  scale,  several 
tube  railways  also  being  operated  from  the  one  gen- 
erating station.  G. 
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Electric  Governing  of   Steam    Turbines. 

A  simple  means  of  governing  a  series  of  steam 
turbines  has  been  devised  by  Charles  G.  Curtis  of 
New  York,  which  does  away  with  the  multiplicity  of 
valves   leading  to  the  buckets  of  each  turbine. 

The  controlling  element  of  the  apparatus  is'  a 
centrifugal  governor,  which  may  be  mounted  upon 
or  driven  from  the  shaft  of  the  first  turbine  of 
the  battery,  or  in  case  the  turbines  are  used  to  drive 
alternating-current  generators,  this  centrifugal  gov- 
ernor may  be  driven  by  a  synchronous  motor  con- 
nected with  the  bus  bars  to  which  the  dynamos  are 
connected.  This  centrifugal  governor  serves  to  open 
and  close  a  valve  admitting  water,  oil,  or  other 
suitable  liquid  to  opposite  ends  of  the  cylinder,  in 
which  moves  a  piston,  and  the  piston  by  its  move- 
ment opens  and  closes  directly  or  indirectly  and  in 
proper  order  the  valves  controlling  the  supply  of 
steam  to  the  turbines.  The  general  scheme  of  the 
apparatus  is  clearly  shown  in  the  accompanying  dia- 
gram. 

The  controlling  valves  of  the  several  turbines  are 
operated  by  the  governing  apparatus,  so  as  to  govern 
the  turbines  progressively  in  the  following  manner: 
Enough  of  the  valves  of  the  first  turbine  are  opened 
in  succession  as  the  load  increases  to  produce  the 
full-load  condition  of  the  dynamo  driven  by  that 
turbine.  As  the  load  increases  further  the  controll- 
ing valves  of  the  second  turbine  are  opened  suc- 
cessively until  the  full-load  condition  of  the  dynamo 
driven  by  that  turbine  is  reached,  and  so  on,  for  the 
third,  fourth,  and  any  greater  number  of  turbines 
which  the  battery  may  contain.  After  the  full-load 
condition  of  all  the  dynamos  of  the  battery  has  been 
reached  the  governing  apparatus  puts  on  part  of  the 
ovreload  on  the  first  turbine  and  then  successively 
on  the  other  turbines  of  the  battery,  until  all  the 
dynamos  are  carrying  the  same  amount  of  the  over- 
load, when  a  further  fraction  of  the  overload  is 
added,  first  to  the  first  turbine  and  then  to  the  second 
turbine,  and  so  on,  and  this  operation  of  adding  the 
overload  to  the  turbines  in  succession  fractionally 
is  repeated  until  the  full  overload  condition  is 
reached.  Instead  of  having  the  control  of  each  tur- 
bine divided  between  a  number  of  valves,  both  for 
the  full-load  condition  and  for  the  overload  condi- 
tion, the  number  of  valves  for  each  turbine  may  be 
reduced,  and   the  regulation  for   each  turbine   made 
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the  throttling  action  of  the  valves  will  not  be  very 
great  in  the  case  of  a  battery  containing  a  number 
of  turbines,  since  the  effect  produced  by  throttling 
will  be  for  most  of  the  time  confined  to  a  small 
fraction  of  the  whole  effect. 

Referring  to  the  diagram,  (i)  (2)  (3)  (4)  and 
(5)  represent  turbine  units,  together  with  alternat- 
ing-current dynamos  connected  by  wires  to  the  bus 
bars  (8)  (9).  Magnets  (10)  and  (u)  control  the 
valves  of  the  turbines.  For  simplicity  of  illustra- 
tion, only  two  of  such  magnets  are  shown  for  each 
turbine,  the  magnets  (10)  controlling  the  full-load 
valves  and  the  magnets  (11)  controlling  the  over- 
load valves.  The  magnets  are  connected  by  separate 
wires  (12)  and  (13)  with  the  separately  insulated 
contacts  (14)  (15),  while  a  return  wire  (16),  com- 
mon to  all  the  magnets,  is  connected  with  a  plate 
(17)  and  includes  a  source  of  direct  current  (iS). 
A  contact  plate  (19),  having  a  length  equal  to  all 
of  the  contacts,  slides  over  the  contacts  and  the 
plate  (17).  The  contact  plate  (19)  is  carried  by 
the  rod  from  the  piston  which  moves  in  the  cyl- 
inder. The  piston  is  moved  in  one  direction  or  the 
other  by  liquid  under  pressure  admitted  to  opposite 
sides  of  the  cylinder  and  exhausted  through  suit- 
able entrance  and  exhaust  ports  controlled  by  a  valve 
(22).  The  valve  is  moved  by  a  centrifugal  governor 
which  is  driven  by  a  synchronous  motor  connected 
by  wires  with  the  bus  bars  (8)  (9).  As  already 
suggested,  the  centrifugal  governor  may  be  mounted 
on  the  shaft  of  the  turbine. 

It  will  be  understood  that  the  usual  switches  are 
placed  in  the  severalcircuits  for  opening  and  closing 
them  and  also  that  the  steam-supply  pipes  leading 
to  the  turbines  will  be  provided  with  the  usual  throt- 
tle valves  for  turning  on  and  off  the  steam.  When 
the  turbines  are  not  running,  these  throttle  valves 
will  be  closed  and  the  switches  will  be  opened,  the 
piston  will  stand  at  the  left-hand  end  of  the  cyl- 
inder, and  the  plate  (19)  will  cover  all  the  contacts 
(14)  to  (15).  To  start  up  the  plant,  the  circuit  to 
the  magnets  (10)  (11)  will  be  closed,  thus  opening 
all  the  turbine  valves  controlled  by  the  various 
branches  of  that  circuit.  Steam  will  then  be  turned 
on  the  first  turbine  by  opening  its  throttle.  When 
the  dynamo  operated  by  the  turbine  .has  acquired  the 
proper  speed,  it  will  be  connected  with  the  bus  bars 
and   the  circuit  to  the  synchronous  motor  will   also 
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dependent  to  a  greater  extent  upon  the  throttling 
action  of  the  ^-alves.  This  niay  even  be  carried  to 
the  extent  of  providing  only  two  valves  for  each 
turbine,  one  for  the  full-load  and.  one  for  the  over- 
load, each  of  these  valves  controlling  the  admission 
of  the  steam  to  a  large  number  of  sections  of  the  sec- 
tional nozzle.  In  this  case  the  governing  apparatus 
will  act  to  first  open  the  full-load  valve  of  the  first 
turbine,  depending  upon  the  throttling  action  of  the 
valve  at  intermediate  positions  to  control  the  turbine 
for  less  than  full  load.  The  governing  apparatus 
will  then  in  the  same  manner  open  the  full-load 
valve  of  the  second  turbine,  and  so  on.  until  the 
full-load  valves  of  all  the  turbines  of  the  batterj' 
are  open.  For  the  overload,  the  governing  apparatus 
will  apply  the  overload  fractionally  to  the  turbines 
by  first  partially  opening  the  overload  valves  of  the 
turbines  in  succession  and  then  returning  to  the  first 
turbine  and  opening  the  overload  valves  in  succes- 
sion still  further,  ?nd  so  on,  until  the  overload 
valves  of  all  the  turbines  are  entirely  open.  The  loss 
in  efficiency  which  will  result  from  depending  upon 


be  closed.  The  motor  will  at  once  acquire  the  speed 
of  the  dynamo  and  will  operate  the  centrifugal  gov- 
ernor, which  will  move  the  valve  (22)  to  the  right 
and  cause  the  piston  to  move  to  the  right  until  the 
contact  plate  (19)  covers  the  proper  number  of  con- 
tacts. 

Assuming  that  the  throttles  of  all  the  turbines  are 
open  and  that  all  the  dynamos  are  connected  with 
the  bus  bars  and  are  turning,  the  operation  of  the 
governing  apparatus  will  be  as  follows:  Starting 
with  a  light  load  on  the  first  dynamo,  it  is  as- 
sumed that  contact  plate  (19)  rests  only  on  the 
contact  (14)  at  the  extreme  right,  thus  opening  the 
full-load  valve  of  the  first  turbine.  As  the  load  is 
increased  the  first  dynamo  will  reduce  in  speed,  and" 
this  will  cause  the  synchronous  motor  to  reduce  in 
speed,  causing  the  go\'ernor  to  move  the  valve  (22) 
to  the  left,  opening  the  right-hand  end  of  the  cyl- 
inder to  the  liquid  pressure  and  the  left-hand  end 
of  that  cylinder  to  the  exhaust.  The  piston  will  be 
moved  slowly  to  the  left,  drawing  the  contact  plate 
(19)   upon  the  second  contact  (14)  and  opening  the 
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full-load  valve  of  the  second  turbine.  This  will  cause 
the  second  turbine  and  the  dynamo  driven  by  it  to 
take  a  part  of  the  load,  and  the  synchronous  motor 
will  regain  its  speed  and  will  move  the  valve  to  a 
central  position,  covering  both  pressure  ports  to  the 
cylinder.  As  the  load  further  increases,  a  similar 
sequence  of  operations  will  take  place,  and  the  con- 
tact plate  (ig)  will  be  drawn  farther  to  the  left, 
covering  in  succession  the  contacts  (14),  connected 
with  the  full-load  valves  of  the  third  and  subsequent 
turbines.  A  still  further  increase  of  load  will  cause 
a  continued  movement  of  the  contact  plate  to  the 
left,  so  that  it  will  cover  in  succession  the  contacts 
(15)  and  will  successively  open  the  overload  valves 
of  the  several  turbines.  The  reverse  operation  takes 
place  as  the  load  decreases. 


Cleveland  Three-cent    Fare   Ordinance. 

The^  McKenna  ordinance  passed  by  the  City 
Council  and  providing  a  three-cent  street-car  fare 
for  Cleveland  is  said  to  have  been  based  on  an 
understanding  between  Mayor  Johnson  and  officials 
of  the  Cleveland  Electric  Railway  Company.  While 
it   is   reasonably  certain  that   the   ordinance   will  be 
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ratified,  the  agreement  privately  adopted  has  not 
been  sealed  by  the  signatures  of  the  city  officials 
and  the  officials  of  the  railway  company. 

The  new  three-cent-fare  proposition  contains  ele- 
ments which  will  make  many  of  the  residents  of 
Cleveland  doubt  its  justice.  It  gives  a  three-cent 
fare  to  a  part  of  the  citizens  while  it  requires  others 
10  pay  two  cents  for  a  transfer,  and  still  others  an 
additional  fare.  A  boundary  is  fixed,  as  shown  by 
the  heavy  black  line  in  the  accompanying  diagram, 
for  the  territory  in  which  the  three-cent  fare  shall 
be  charged.  All  those  residents  of  the  city  living 
outside  this  boundary  will  be  forced  to  pay  a  higher 
fare.  The  new  arrangement  will  abolish  free  trans- 
fers and  creates  an  extra  charge  for  them.  Outside 
the  limits  specified  in  the  boundaries  of  the  Mc- 
Kenna ordinance  a  five-cent  fare  will  be  charged, 
and  an  additional  charge  of  two  cents  will  be  made 
for  a  transfer. 

It  is  estimated  that  85  per  cent,  of  the  people 
will  have  the  advantage  of  the  low  fare;  J2  per 
cent,  will  pay  five  cents,  and  three  per  cent,  will 
pay  seven  cents.  The  receipts,  it  is  figured,  will 
be  increased  with  this  arrangement  over  those  of 
the  last  year.  The  Cleveland  Electric  Railway  Com- 
pany has  begun  negotiations  with  the  Forest  City 
Railway  Company  for  the  purchase  of  the  three- 
cent  fare  roads,  on  some  of  which  a  little  work  has 
been  done.  In  case  the  purchase  is  made  the  com- 
pany will  have  control  of  most  of  the  streets  on 
which   lines   have  not  already  been  built. 

President  Andrews  of  the  Cleveland  Electric 
Railway  Company  maintains  that  the  zone  of  the 
low-fare  territorj'  is  too  large  and  suggests  reduced 
limits,  as  shown  by  the  inner  circle  of  the  diagram. 
This  zone  includes  but  one  park,  and  has  brought 
out  the  statement  from  Mayor  Johnson  that  he 
will  enter  into  no  agreement  unless  every  park 
will  be  reached  by  a  three-cent  fare.  President 
Andrews  has  also  asked  that  the  franchise  be  for 
25  years  instead  of  20  years. 

The  matter  at  this  writing  rests  until  some  counter 
proposition  is  made  b.v  the  mayor:  it  is  believed, 
however,  that  an  agreement  will  be  reached  with 
but  slight  changes  from  the  AIcKenna  ordinance. 


The  British  consul-general  ■  at  Rio  de  Janeiro. 
Brazil,  reports  that  the  erection  of  small  electric- 
power  plants  in  the  southwestern  part  of  the  state 
of  Minas  Geraes  would  perhaps  be  a  profitable 
venture.  In  this  agricultural  district  there  are,  in 
addition  to  the  great  fazendas,  a  great  many  small 
towns  having  from  1,000  to  lo.oco  inhabitants.  The 
electric  energy,  for  the  production  of  which  water- 
power  exists  in  sufficient  quantit\',  could  be  used 
for  lighting  purposes,  for  ice  and  butter  making,  for 
operating  small  machines,  and  for  other  purposes. 
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Dodd's  Controller. 

Samuel  T.  Dodd  of  Pittsfield,  Mass.,  has  obtained 
a  patent  upon  a  motor-control  system  in  which  he 
has  three  objects  in  view:  First,  to  produce  an  effi- 
cient controller  which  shall  be  as  compact  as  pos- 
sible; second,  to  provide  an  economical  blowout 
which  shall  blow  the  arc  in  a  direction  tending  to 
form  an  arc  between  two  fixed  parts  of  the  con- 
troller, and,  third,  to  give  suitable  means  for  sup- 
porting insulating  septa  to  separate  the  contact  fin- 
gers of  the  controller  and  also  to  protect  the  pole- 
pieces  of  the  magnetic  blowout  in  such  a  way  that 
though  readily  fixed  in  position  they  can  be  with 
equal  readiness  removed  independently  in  order  that 


FIG.    I.       DODD  S    CONTROLLEU. 

the  fingers  or  other  parts  may  be  inspected  or  re- 
paired. 

An  elevation  and  section  of  the  controller  is  shown 
in  Fig.  I,  while  Fig.  2  is  a  diagram  of  connections. 

Referring  to  Fig.  r,  (a)  and  (b)  are  the  shafts, 
respectively,  of  the  controlling  and  reversing  switches. 
The  controller  drum  (A)  is  composed  of  a  number 
of  contact  segments.  Tlie  drum  of  the  reversing 
switch  (B)  carries  contacts  (b"),  engaged  by  fingers 
fb^).  The  fingers  engaging  the  drum  of  the  con- 
troller switch  are  lettered  (a").  In  Fig.  2,  where 
the  connections  of  all  these  fingers  arc  shown,  each 
finger  is  given  a  separate  reference  letter.  For  cut- 
ting out  either  of  the  motors,  as  desired,  in  case  one 
of  the  motors  is  disabled  the  switch  CG)  is  provided. 

Considering  the  controlling  switch,  cut-out,  and 
reversing  switch  as  closed  and  the  former  at  the 
position  shown,  the  contact  (E)  is  out  of  engage- 
ment with  any  of  the  fixed  contacts  and  contacts 
(E')  and  (E")  engage  the  fixed  contacts  to  connect 
them  in  pairs,  while  the  reversing  switch  may  be 
considered  as  closed  with  contacts  (r)  to  (r°)  in  en- 
gagement with    the  fixed   contacts   of  the   switch. 

Tlie  general  sclieme  of  control  is  to  maintain  the 
motors  in  two  sets,  there  being  two  motors  in  each 
set  in  parallel  with  each  other  and  the  two  sets  be- 
ing started  in  series  with  each  other,  preferably  with 
an  ordinary  rheostat,  and  the  two  sets  being  after- 
ward changed  to  parallel  relation  without  at  any 
time  opening  the  main  circuit,  by  successive  changes 
in  which  the  connections  to  mid-points  in  the  fields 
of  the  different  motors  are  shifted  to  different  parts 
of  the  circuit,  so  as  to  make  different  combinations 
of  such  half-fields  and  the  remaining  parts  of  the 
motors.  Thus,  the  motors  are  started  in  series,  then 
a  higher  speed  is  obtained  by  placing  half  of  one 
field  in  parallel  with  half  of  the  other  field  without 
disturbing  the  series  connection  of  the  remaining  coils 
of  the  motors.  Then  a  still  further  speed  is  obtained 
by  short-circuiting  half  the  field  coil  of  each  motor, 
and  then  a  still  further  speed  connection  is  obtained 
by  placing  the  armatures  and  half  of  the  fields  of 
each  of  the  motors  in  parallel  while  maintaining  half 
of  the  field  of  each  motor  in  series.  Finally,  the 
motors  are  placed  in  full  parallel.  This  gives  a 
gradual  acceleration,  and  at  the  same  time  there  are 
no  positions  at  which  the  motors  can  deleteriously 
buck  each  other,  because  there  is  always  a  substan- 
tial resistance  in  the  path  of  each  armature  and  each 
armature  is  always  in  circuit  with  half,  at  least,  of 
its  own  field.  In  order  to  effectively  employ  this 
method  of  control  for  four  motors  without  increas- 
ing the  controlling  apparatus  to  too  large  an  extent, 


the  motors  of  each  set  are  permanently  coupled  to- 
gether at  points  midway  their  field  windings.  Also, 
the  terminals  of  the  two  motors  of  each  set  being 
connected  permanently,  so  far  as  regards  the  con- 
trolling switch,  so  as  to  lead  to  the  controlling  switch 
only  three  leads  from  each  pair  of  motors,  and  thus 
have  no  more  contacts  than  if  only  a  pair  of  motors 
were  to  be  controlled. 

Another  means  employed  to  reduce  the  contacts 
that  are  necessarj""  for  controlling  consists  in  so 
arranging  the  motor  elements  in  the  circuit  and  so 
shifting  the  connections  that  the  circuit  between  the 
field  and  armature  of  each  motor  is  never  ruptured. 
To  this  end,  one  pair  of  elements — say,  the  arma- 
tures— are  placed  at  the  extreme  ends  of  the  motor 
circuit,  and  the  other  elements  at  intermediate  points 
in  the  motor  circuit.  This  groups  the  fields  of  both 
sets  of  motors  together  and  enables  the  making  of 
series  multiple  and  other  changes  of  the  fields  with- 
out disturbing  the  field  connections  between  fields 
and  armatures,   which   is  an   important   feature. 

Suppose  the  drum  of  the  controller  is  in  such  a 
position  that  the  controller  at  dotted  line  (i)  (see 
Fig.  2)  engages  the  contact  fingers  (P)  to  (P"). 
Under  these  circumstances  the  current  enters  at 
(T),  which  represents  the  trolley  connection,  passes 
through  blowout  coil  (Fg)  to  finger  (f"),  thence 
through  contacts  (30)  and  (32)  to  finger  (f*), 
through  contacts  (e")  and  (e*)  of  the  cut-out  switch 
to  armatures  (M')  and  (M^).  Thence  through  the 
contacts  of  the  reversing  switch  (A')  and  (A^)  the 
current  passes  in  multiple  through  the  reversing 
switch  and  through  the  two  field  coils  (K')  and 
(K^),  leaving  the  reversing  switch  at  finger  (d) 
and  again  passing  through  the  cut-out  switch  and 
reaching  the  controlling  switch  at  finger  (f"), 
thence  by  contacts  (23)  and  (22)  and  finger  (f) 
through  the  cut-out  switch  to  finger  (d')  of  the  re- 
versing switch,  where  the  current  divides  between 
field  coils  (K*)  and  (K*),  and  out  of  the  reversing 
switch  at  fingers  (A^)  and  (A*),  through  armatures 
(M")  and  (M*),  thence  through  the  cut-out  switch 
to  finger  (f).  contacts  (18)  and  (19),  finger  (f^), 
and  through  the  resistance  (R)  to  the  ground  (G), 
thus  putting  the  two  sets  of  motors  in  series  with 
each  other  and  in  series  with  the  whole  of  the  ex- 
ternal resistance.     Having  thus  traced  out  one  step. 
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be  any  tendency  to  generation  of  local  current  there 
will  be  no  substantial  sparking.  Also,  when  the  mo- 
tors are  in  series,  the  trolley  makes  connection  to 
the  first  group  of  motors  at  their  armature  ter- 
minals, while  the  connection  between  the  ground  and 
the  second  group  of  motors  is  also  at  the  armature 
terminals.  In  this  way  the  fields  of  all  the  motors 
are  together  in  the  central  portion  of  the  circuit,  so 
that  the  series  parallel  changes  of  the  half  fields  are' 
made  without  at  any  time  disconnecting  the  field  of 
a  motor  from  its  armature.  Moreover,  by  coupling 
the  half-fields,  no  matter  what  the  circuit  position, 
half  of  the  field  remains  in  the  active  circuit  in 
series  with  its  own  armature  receiving  the  full  cur- 
rent. 

The  blowout  is  arranged  as  illustrated  in  Fig.  i 
and  comprises  a  vertical  bar  (h),  from  which  pro- 
jects a  series  of  horizontal  bars  (h')  energized  by 
coils  (Ir).  The  pole  ends  of  the  bars  (h')  extend 
between  the  contact  fingers  (a")  and  carry  the  in- 
sulating septa  (h").  Tlie  result  of  this  arrangement 
is  that  almost  all  of  the  magnetic  flux  produced  is 
effective  for  the  disrupting  action,  instead  of  prac- 
tically threading  all  parts  of  the  controller  and 
merely  somewhat  concentrated  at  the  paths  across 
the  arcs.  Moreover,  this  arrangement  of  blow- 
out is  especially  effective  in  that  it  passes  vertically. 
As  the  fingers  are  arranged  in  a  vertical  row,  the 
passage  of  the  magnetic  flux  vertically  is  extremely 
advantageous,  since  it  will  thus  tend  to  blow  the  arc 
laterally  and  not  have  a  tendency  to  blow  the  arc 
from  one  finger  to  another.  In  order  to  protect  the 
pole-pieces  from  the  arcs,  and  therefore  to  insure 
a  more  perfect  disruption,  insulating  septa  (h")  are 
employed  to  cover  the  poles.  These  septa  are  shaped 
to  conform  at  their  ends  to  the  conformation  of 
the  drum,  and  thereby  separate  the  contact  seg- 
ments of  the  drum  at  the  points  of  arcing,  and  are 
slotted  to  embrace  the  poles  of  the  arms  (h'),  so 
that  each  of  the  poles  supports  one  of  the  insulating 
septa.  In  order  to  further  support  the  septa  in  posi- 
tion, each  septum  when  in  position  is  engaged  by 
spring  clips.  By  this  means  the  ordinary  insulating 
septa  are  provided  and  the  pole-pieces  are  protected 
in  the  ordinary  manner;  but  each  septum  is  indi'vad- 
ually  removable,  so  as  to  allow  free  inspection  and 
renair  of  the  contact  fingers  and  other  parts,  and  by 
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FIG.   2.       DODD  S  CONTROLLER. — DLA,GRAM    OF    CONNECTIONS. 


it  will  not  be  necessary  to  trace  out  each  step  in 
detail,  as  the  results  for  the  other  positions  of  the 
controller  are  easily  traceable  on  the  diagram. 

It  will  be  noted  that  while  numerous  speed  stops 
have  been  made,  and  therefore  uniformly  gradu- 
ated acceleration,  and  a  number  of  changes  are  made 
in  the  circuit  relations,  yet  at  no  step  is  any  consid- 
erable change  made,  and  there  is  no  complexity  of 
circuits.  It  will  also  be  noted  that  at  no  step, 
whether  transitory  or  running,  is  found  a  condition 
in  which  an  armature  has  not  a  local  closed  cir- 
cuit containing  a  resistance  less  than  that  of  the  two 
half  fields  in  series,  so  that  the  condition  of  the 
circuit  is  always  a  comparatively  stable  one,  there 
being  no  tendency  to  what  is  known  as  "bucking" 
when  the  motor  acts  temporarily  as  a  generator  to 
produce  current  in  a  local  circuit.  Moreover,  and 
what  is  perhaps  more  important,  in  none  of  the  posi- 
tions is  any  armature  in  a  local  circuit  when  it 
has  not  a  substantial  strength  of  field,  so  that  if  there 


this  arrangement  is  dispensed  the  necessity  of 
any  mechanism  to-carry  all  the  septa  and  allow  their 
removal. 

Mr.   Dodd  has  assigned  his  patent  to  the  Stanley 
Electric    Manufacturing  Company. 


Engines,  Motors  and  Waterwheels  In 
Indiana. 

State  Factory  Inspector  McAbee,  in  his  annual 
report  to  the  governor  of  Indiana,  touches  on  the 
increase  of  manufacturing  plants  last  year,  many  of 
them  due  to  electric  railways,  he  says.  He  reports 
that  the  horsepower  of  stationary  steam  engines  used 
in  the  state  last  year  was  288,511;  that  of  gas  en- 
gines. i4,oo5;  that  of  electric  motors.  10,161,  and 
that  of  waterwheels,  7,354.  The  percentage  of  in- 
crease of  electric  power  was  greater  than  that  of 
the  other  powers  named. 
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New  York  Automobile  Show. 

The  New  York  automobile  show  was  held  at 
Madison  Square  Garden  this  week.  The  exhibit 
was  not  for  machines  alone,  but  for  all  the  acces- 
sories from  charging  generators  to  spark  plugs,  not 
omitting  wearing  apparel  and  novelties  calculated 
to  make  automobiling  as  comfortable  and  pleasur- 
able_  as  possible.  The  exhibits  embraced  both 
American  and  foreign  apparatus,  and  in  all  there 
were  185  firms  represented. 

One  of  the  features  of  the  show  was  the  keen 
cnmnetition  among  the  different  booths  to  present 
iis  gay  and  handsome  appearance  as  possible.  Over 
50,oco  electric  lights  were  used  in  the  decoration. 

A  particularly  interesting  exhibit  was  that  of  the 
General  Electric  Company,  some  features  of  which 
are  shown  in  the  accompanying  pictures.  This  ex- 
hibit occupied  a  space  at  the  right-hand  corner  of 
the  south  aisle  at  the  Fourth  Avenue  end  of  the 
garden   and   was  handsomely  decorated. 

It    was    obvious    that    where    the    power    to    run 


and  are  protected  from  dirt  and  grit  by  a  perfected 
form  of  dustproof  packing. 

A  charging  panel  shown  in  the  exhibit  was  fitted 
for  one  two-horsepower  three-phase  6o-cycle  induc- 
tion motor  connected  to  a  one-kilowatt  iro-volt  gen- 
erator. The  equipment  of  this  panel  consisted  of  a 
four-pole  circuit  breaker;  two  lamps  with  bases  to 
be  used  as  polarity  indicators ;  one  pocket  volt  am- 
meter, 10  amperes  capacity;  one  pocket  voltmeter 
with  120  volts  capacity;  one  starting  rheostat;  two 
fuses,  one  plug  switch,  and  one  resistance  for  the 
low-voltage  coil. 

To  supply^  the  demand  for  a  small  charging  set 
for  automobiles  that  can  be  operated  by  any  stand- 
ard single-phase  circuit  the  General  Electric  Com- 
pany has  placed  on  the  market  a  single-phase  self- 
starting  rotary  transformer  that  can  be  operated 
successfully  on  both  60  and  133-cycle  circuits.  This 
type  of  single-phase  rotary  is  self-starting,  with  less 
than  full-load  current,  and  the  starting  mechanism 
is  automatically  changed  from  the  starting  to  the 
synchronous     running     position.      The     single-phase 


the  conversion  takes  place,  and,  second,  a  reactance, 
the  function  of  which  is  to  secure  stability  of  op- 
eration and  to  give  a  ready  means  of  varying  the 
load.  The  operation  of  the  rectifier  is  most  simple. 
Insert  the  battery  plug  and  close  the  line  switch. 
7^he_  vacuum  tube  automatically  lights,  and  as  soon 
as  lighted  the  battery  begins  to  receive  its  charge, 
the  amount  of  current  being  regulated  by  the  dial 
switch  on  the  face  of  the  compensating  reactance 
mounted  on  the  top  of  the  panel.  The  capacity  of 
this  rectifier  is  10  amperes,  this  being  the  rate' at 
which  an  automobile,  in  case  it  is  fully  run  down, 
may  be   safely   left  charging  all  night. 


Canadian  Lighting  Statistics, 

The  use  of  the  electric  light  has  increased  in  Can- 
ada during  the  last  year.  According  to  the  report  of 
the  officers  carrying  out  the  electric-light  inspection 
act,  ibLere  were  last  year  324  plants  in  the  Dominion, 
with  14,780  arc  lights  and  1,212,861  incandescent 
lights.     Taking  the  arc  light  as  equal  to   10  incan- 


Leinp  Steering  Check. 


Late  Type  of  Enclosed  Motor. 

NEW    YORK    AUTOMOBILE    SHOW. 


Alternating-current  Motor  Driving  Direct-current  Charging  Generator. 
-SOME    OF    THE    ELECTRICAL    EXHIBITS. 


the  motor  is  derived  from  batteries  carried  in  the 
vehicle  and  not  from  practically  an  unlimited  source 
of  power,  such  as  is  supplied  by  the  overhead  trol- 
ley, the  electrical  qualities  of  such  a  motor  should 
receive  careful  attention.  Low  cost  and  light  weight 
are,  of  course,  desirable  qualities,  but  not  at  the 
expense  of  high-torque  efficiency  and  proper-speed 
characteristics  at  all  loads.  If  the  motor  be  too 
light,  it  lacks  proper  structural  strength,  and  its  life 
is  consequently  short.  If  a  motor  is  to  have  the 
proper  electrical  efficiency  a  certain  amount  of  iron 
and  copper  must  be  provided  in  order  to  obtain 
increase  of  torque  for  the  given  current  input  and 
decreased   heating  effected. 

The  new  six-pole  General  Electric  automobile  mo- 
tor, now  exhibited  for  the  first  time,  is  said  to  ap- 
proach very  nearly  to  theoretical  possibilities  in  its 
speed,  torque  and  efficiency  characteristics  and  the 
relationship  between  them.  The  torque  for  a  given 
current  is  relatively  high  and  increases  in  correct  pro- 
portion as  the  current  increases.  It  also  keeps  up  its 
efficiency  when  a  large  torque  is  required,  such  as 
starting,  hill-climbing,  or  running  on  bad  or  muddy 
roads.  Experience  is  expected  to  prove  that  this 
type  of  motor  will  result  in  a  very  considerable  sav- 
ing in  batter}'-  maintenance. 

The  field  rings  of  this  new  class  of  motors  are 
made  of  cast  steel.  The  pole  pieces  are  of  laminated 
iron  and  the  coils  are  machine-wound  and  thoroughly 
waterproof.  The  commutator  segments  of  the  arma- 
tures are  deep  and  wide,  giving  a  high  conductivity 
and  good  radiation  of  heat  at  overloads  as  well  as 
insuring  long  life  and  freedom  from  sparking. 

In  order  to  decrease  the  cost  of  repairs  the  arma- 
tures of  these  motors  have  been  built  on  quills  so 
as  to  facilitate  removal.  The  oil-ring  bearings  have 
been  standardized  in  a  form  similar  to  those  em- 
ployed in  street-railway  service.  The  shafts  have 
been  made  of  a  specially  high  grade  of  steel  and 
the  journals  are  large,  insuring  minimum  attention. 


rotarj'  converter  has  several  advantages  over  a  mo- 
tor-generator set,  comprising  an  induction  motor 
coupled  to  a  direct-current  generator.  First,  unit>' 
power  factor;  second,  small  starting  current;  third, 
only  two  bearings  and  no  coupling;  fourth,  higher 
efficienc}' ;  fifth,  by  the  use  of  a  compensator  the 
electromotive  force  can  be  halved  without  excessive 
drop  losses;  sixth,  by  use  of  a  compensator  the 
electromotive  force  can  be  raised  or  lowered  step 
by  step  to  take  care  of  battery  either  empty  or  nearly 
full. 

Up  to  the  present  time  it  has  not  been  possible 
to  build  an  efficient  and  satisfactory  single-phase 
rotary  transformer  without  the  use  of  some  damp- 
ening or  anti-hunting  device.  The  Churchward  anti- 
hunting  device  has  been  in  successful  operation  for 
a  number  of  years,  both  60  and  133-cycle  rotaries 
operating  on  single,  two  and  three-phase  currents. 
All  these  new  single-phase  rotaries  are  equipped  with 
the   latest   improvements   on   this    device. 

The  present  standard  outfit  will  give  a  range  of 
electromotive  force  without  the  use  of  resistance  of 
90-120  volts  and  45-60  volts  at  full-load  current. 
To  operate  the  machine,  first  close  the  line  switch. 
The  machine  will  run  up  to  speed  and  automatically 
change  switch  to  3}mchronous  running,  then  adjust 
the  compensator  for  the  electromotive  force  desired 
and  close  switch  to  battery  circuit.  If  the  current 
fails  momentarily  or  the  fuse  blows,  the  machine 
will  be  automatically  shut  down  and  connections 
changed  for  starting. 

For  localities  where  the  owner  of  a  small  electric 
automobile  has  great  difficulty  in  arranging  charging 
facilities,  or  the  expense  and  care  of  a  gas  engine 
or  motor-generator  are  too  great  to  be  considered, 
the  General  Electric  Company  has  developed  a  type 
of  mercury  rectifier  suitable  for  charging  the  com- 
mon runabout  of  20  or  30  cells  under  all  ordinary 
conditions  of  usage.  The  two  principal  features  of 
the  rectifier  outfit  are :  First,  a  vacuum  tube  In  which 


descent  lights,  the  country  had  on  the  30th  of  June 
last,  1,360,661  lights  in  use.  This  is  an  Increase  of 
236,865  lights  in  the  year  1903,  or  over  21  per  cent. 
The  increase  since  189S  in  arc  lights  has  been  42 
per  cent  and  161  per  cent,  in  the  number  of  incan- 
descents.  Of  the  several  provinces,  Ontario  is  the 
chief  employer  of  the  electric  light.  This  province 
has  203  of  the  324  plants  in  use  In  Canada.  It  has 
considerably  more  than  one-half  the  total  number 
of  arc  lights  and  47  per  cent,  of  the  Incandescents. 
The  province  of  Quebec,  although  possessed  of 
enormous  waterpower.  has  not  adopted  electric  light 
to  the  same  extent  as  Ontario.  It  has  53  plants, 
3,853  arc  lights  and  409,503  incandescents.  The 
plants  in  Quebec,  however,  are  much  larger  than 
those  of  Ontario,  the  average  of  Quebec's  53  plants 
being  15.C00  arcs  and  incandescents.  and  that  of 
Ontario's  203  plants  being  3,215  arcs  and  Incandes- 
cents. The  largest  single  plant  in  the  Dominion  is 
that  of  Toronto,  with  Its  170,000  lamps,  arcs  be- 
ing reckoned  at  10  incandescents.  The  next  largest 
is  that  of  the  Lachine  Rapids  Compnay,  Montreal,  with 
158,503,  and  the  third  in  size  is  that  of  the  Ottawa 
Electric  Compan}',  Ottawa,  with  111,927  lights.  All 
the  other  provinces  have  made  considerable  progress. 
but  British  Columbia  shows  the  largest  proportional 
increase  of  any  of  the  divisions  of  Canada.  The 
figures  go  to  show  that  Increased  use  of  electric 
lights  is  general  throughout  the  Dominion. 


Among  recent  electrical  companies  to  incorporate 
is  the  Portable  Electric  Safety  Light  Company  of 
Jersey  City,  N.  J.,  with  a  capital  of  $250,000.  The 
incorporators  are  Duncan  L.  McLaren,  Henrj'  H. 
Graff  and  Joseph  Du  Vivier. 
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entering  the  electrical  field  ever;^  year,  and  an  ar- 
ticle of  this  nature  presents  just  the  material  to 
enable  them  to  obtain  an  intelligent  grasp  of  the 
subject.  The  field  covered  is  a  broad  one,  but  the 
writer  has  succeeded  in  a  limited  space  in  presenting 
in  a  logical  manner  not  onlj'  the  theorj'  of  the  ac- 
cumulator cell  but  also  information  of  a  practical 
nature  relative  to  its  operation  which  will  be  found 
useful  by  those  having  a  limited  knowledge  of  the 
subject. 


If  the  terribfe  Iroquois  Theater  fire,  with  the 
loss  of  572  lives,  w-as  due  in  large  measure  to  the 
lax  administration  of  the  laws  by  the  city  govern- 
ment of  Chicago,  one  cannot  help  asking  whether 
there  would  be  any  diminution  of  street-railway 
accidents  in  this  city  if  the  surface  lines  were  mu- 
nicipally operated. 
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Strong  Telephone-patent  Litigation   77  the  atom  of  matter.     Some  thought  that  X   radia- 

General    Telephone    News    77  .    ,       ,        ,.  ,     .  .  .  .  ,       ,  , 

Electrical  Notes  from  Mexico   77  tion  might  be  found   in  conjunction  With  the  phe- 

Thif¥?ea'rnrofSi|,;rt"DLa;erbVEieV.HVai-Me,h-    '^  "°'n'=non    of   fluorescence,    and   it   was    owing    to   a 

ods   78  vague  and  indeterminate  suggestion  of  this  kind  by 

A    Method    of  Electrolytic    Drilling    78  ,        r-  1      >  r  .1  i-    ■  -n    ■         •    '     ii     i    ti.        r 

the  French  Mathematician,   Ponicaire,  that  the  dis- 

n  A  'or,  covery  of  radio-activity  was  actually  made  by  Bec- 

Correspondence    70,    80,  81  ■ 

Great  Britain    ' 79  querel  in  Paris  in  the  year  1896.  one  year  after  the 

liVw  England''.'.'.'.'..'.'.'.'.'.'.'.'.'.'.'.'.'.'...'..'.'...'..'.'..'.'..'.     79  empirical,    and,    at   first,    puzzling   discovery   of   the 

pominion   of    Canada    79  X-rays    themselves    by    Roentgen    in    Germany    had 

Indiana    80  . 

Ohio    80  been   achieved. 

Sou&em'Sta;es'V;.V.\V;.;.:::::::::::;:::;:-8o.    l"  ^arly  in  his  lecture  sir  Ollver  announced  that  he 

Kentucky 81  intended  to  say  nothing  about  the  price  of  radium — 

Northwestern     States     81  ,  -   ,  -  ,        ,  , 

Pacific   Slope    81  ^    point   which    arouses    considerable   attention — nor 

ncctPicUshtini\\\\\\\\\\\.\\\\\\\\\\\\\\\\'\\\\\'du    8-  would  he  speak  of  its  hoped-for  medical   uses,   for 

Electric    Railways    .'    82  the  development  of  these  features  lay  in  the  future. 

Power    Transmission    82  t^  ,.      •  c  .1  .  c  ^.i  4. 

Societies  and   Schools    82  ^^^  ^^^  present  views  of  the  nature  or  the  atom  01 

Publications 82  matter,  he  asserted,   we  are  indebted  to   the  labors 

Telegraph    82  .   , 

Space  Telegraphy    82  of  many,  but  especially  to  two  Englishmen — Larmor 

Trade  Ncw"^  .'.'.'.".'.'.'.".'.'.".*.'.'.*..!!! 8-  ^'^*^    Thompson — now   professors    at    Cambridge,    of 

Business S3  mathematics    and    physics,    respectively.     A    picture 
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Expiring    Patents    84  ^f  3"   atom   of  matter,   as  near  as  it  could  be  con- 

—  ceived  at  present,  was  thrown  on  the  screen.  The 
While  the  article  by  Mr.  Coar  on  the  "Theory  ^  atom  is  held  to  consist  of  positive  and  negative  elec- 
and  Operation  of  the  Storage  Battery."  which  ap-  Iricity  and  nothing  else— the  negative  electrons  in 
pears  on  another  page  of  this  issue,  is  of  an  ele-  a  state  of  violent  movement,  with  occasional  pos- 
mentary  nature,  and  will  seem  to  many  like  the  re-  sibility  of  escape.  An  electric  charge  in  motion  con- 
telling  of  an  old  story,  it  must  be  remembered  that  stituted  ail  the  electric  currents  and  magnetism, 
there  are   thousands  of  students  and   practical   men  and    it  possessed    momentum;    further,   the   speaker 


said,    when    accelerated    it    should,    by    Poynting's 
tlieorem,  generate  radiation. 

The  lecturer  reviewed  at  length  early  experiments 
and  mentioned  Stokes  as  being  the  first  to  under- 
stand the  phenomenon  of  fluorescence;  and  after  the 
discovery  of  Roentgen  rays  the  phosphorescent  sub- 
stance, uranium,  was  studied  by  Henri  Becquerel 
in  1896  to  see  if  it  emitted  rays  which  could  affect 
a  photographic  plate  after  penetrating  black  paper 
or  other  opaque  material.  The  valuable  discoveries 
of  Becquerel  were  mentioned  and  Sir  Oliver  gave 
due  credit  to  Professor  and  Mrs.  Curie,  the  German 
cliemlst  Giesel,  Professor  Suess  and  others  for  the 
developments  resulting  from  their  untiring  re- 
searches. Speaking  of  the  analysis  of  radiation  by 
a  magnet,  he  said  the  rays  from  any  of  the  sub- 
stances were  found  to  be  of  three  kinds — gamma 
rays,  which  were  very  penetrating,  could  be  de- 
lected after  passing  through  a  foot  of  iron,  and 
were  possibly  a  variety  of  X-rays ;  beta  rays,  wdiich 
consisted  of  flying  or  escaped  electrons;  and  alpha 
rays,  the  nature  of  which  were  investigated  by 
Rutherford,  late  of  New  Zealand,  then  an  1891  stu- 
dent at  Cambridge,  now  of  Montreal.  These  last 
were  found  to  consist  of  atoms  of  matter,  each 
one  per  cent,  of  the*  weight  of  a  radium  atom,  pro- 
jected from  it  witli  a  velocity'  of  loo.coo  miles  a 
second.  These  were  the  projectiles  which  made  the 
luminous  splashes  on  a  target  in  Crookes'  spinthari- 
scope. The  material  %vhich  remained  behind  was 
called  the  "emanation ;"  it  was  much  more  active 
and  unstable  than  radium  itself,  and  was  the  part- 
which  could  be  blown  away  like  a  gas. 

In  conclusion,  the  speaker  stated  that  the  spon- 
taneous breaking  up  of  an  atom  constituted  a  novel 
source  of  energy  larger  than  any  previously  known. 
The  amount  of  energy'-  of  any  weighable  collection 
of  atoms  was  enormous  if  it  could  be  got  at,  but 
in  practice  only  a  very  few  atoms  were  unstable 
from  instant  to  instant.  Most  behaved  as  if  they 
were  permanent ;  but  they  were  probably  none  of 
them  really  and  eternally  permanent.  The  discov- 
cry  of  this  new  or  intra-atomic  energy  affected  the 
estimate  of  the  possible  life  of  the  sun,  and,  to 
some  extent,  of  the  probable  geologic  age  of  the 
earth.  But  the  most  important  consequence  was 
the  discover}''  of  the  mutability  of  matter,  the  trans- 
mutation of  elements,  and  the  liability  of  material 
atoms  to  break  up  or  explode.  In  old  days  Hera- 
clitus  promulgated  the  doctrine  that  the  universe 
was  not  a  "being,"  but  a  "becoming;"  that  every- 
thing was  in  a  state  of  flux — that  nothing  was  sta- 
tionary, or  fixed,  or  permanent,  and  this  assumption 
was  now  shown  to  be  true, 


Friends  of  the  metric  system  are  encountering  a 
vigilant  and  active  opposition,  particularly  in  rela- 
tion to  its  official  adoption  by  the  United  States 
government.  There  is,  it  appears,  a  bill  now  before 
Congress,  providing  for  the  immediate  adoption  by 
the  government  of  the  metric  system  of  weights  and 
measures,  and  its  adoption  as  the  legal  system  in 
the  United  States  in  1907.  It  is  asserted  that  the 
use  of  the  system  will  at  once  become  obligatory, 
in  the  event  of  the  passage  of  the  bill,  on  all  im- 
porters and  on  all  those  engaged  in  furnishing  sup- 
plies to  the  goyernmcnt.  The  National  Association 
of  Manufacturers  is  opposing  this  bill,  on  the  ground 
that  the  business  interests  of  the  country  do  not 
desire  it.  It  is  taking  a  ballot  to  ascertain  the  atti- 
tude of  commercial  and  manufacturing  organizations 
in  relation  to  the  bill.  Already,  it  is  declared,  the 
National  Association  of  Machine  Tool  Builders, 
Railway  Master  Mechanics'  Association,  Master 
Car  Builders'  Association,  Engine  Builders*  Asso- 
ciation, Society  of  Naval  Architects  and  Marine 
Engineers,  and  the  Society  of  Heating  and  Ven- 
tilating Engineers  have  ranged  themselves  against 
the  measure.  On  the  other  hand,  many  sci- 
entific bodies  have  declared  themselves  in  favor  of 
the  metric  system  in  the  strongest  terms.  In  the 
electrical  industry  sentiment  is  divided.  On  abstract 
principles  there  are  many  who  favor  the  logical 
decimal  system  who  are  not  prepared  to  do  away 
with  patterns  and  designs  dimensioned  in  feet  and 
inches  at  one  fell  swoop,  or  by  any  process  that  is 
not  gradual  and  carefully  prepared  for.  Generally, 
these  liberal  conservatives  rather  rely  on  training  the 
rising  generation  to  think  in  meters  and  centimeters' 
and  the  like  rather  than  a  more  drastic  policy.  But 
it  is  obvious  that  sometime  there  must  come  a  point 
of  radical  departure  if  the  metric  system  is  ever  to 
be  adopted  in  the  United  States.  Probably  1907  is 
too  early  for  a  sweeping  change. 
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Iroquois  Fire  Investigation. 

The  developments  at  tlie  coroner's  inquest  con- 
_tinue  to  bring  to  light  new  evidences  of  neglect 
and  violation  of  law  at  the  Iroquois  Theater. 

According  to  the  evidence  of  Archibald  Bernard, 
the  house  electrician,  who  had  charge  of  the  switch- 
board on  the  stage,  the  auditorium  lights  were  con- 
trolled from  the  stage  and  not  from  the  front  of 
the  house,  as  the  ordinance  required.  He  disclosed 
another  violation  of  the  ordinance  when  he  said  that 
the  stage  ventilators  were  not  operated  from  the 
switchboard.  It  further  developed  that  although 
the  exit  lights  (two  incandescent  lamps)  w^ere  always 
kept  lighted  during  the  performance  they  were  so 
obscured  by  the  door  draperies  as  not  to  be  visible 
from  the  house.  The  witness  also  stated  that  a 
pail  of  water  on  the  platform  on  which  the  spot 
and  reflector  lights  were  situated  would  have  been 
sufficient  to  have  extinguished  the  flames  when 
they  were  first  started. 

The  operator  of  the  reflector  or  flood  light,  Will- 
iam McMullen,  was  another  important  witness.  He 
testified  that  the  light  was  the  property  of  the  the- 
atrical company  and  that  he  was  under  the  orders 
of  its  electrician.  The  witness  said :  "I  was  lean- 
ing over  attending  to  one  of  my  lamps ;  when  I 
looked  up  I  saw  the  drapery  hanging  close  to  the 
reflector  was  on  fire.  The  fire  was  eight  or  10 
inches  away  from  the  lamp  then."  Tlie  witness 
explained  the  operation  of  the  lamp,  which  has 
been  in  the  inquest  room  since  the  first  day  of  the 
inquiry,  and  later  produced  a  picture  showing  him 
in  the  act  of  operating  the  light,  and  the  drapery 
hanging  in  dangerous  proximity.  This  picture  was 
the  one  taken  for  the  Western  Electrician's  illus- 
trated article  in  the  issue  of  December  12th. 

Stage  Carpenter  James  G.  Cummings,  when  ques- 
tioned aobut  the  fatal  flood  light,  stated  that  he  had 
examined  it  every  day  and  that  if  its  position  on 
the  platform  had  been  considered  dangerous  it 
would  have  been  his  duty  to  see  that  it  was  re- 
moved. He  testified  that  the  borders  were  at  least 
IS  inches  away  from  the  lamp  when  he  had  in- 
spected it  on  various  occasions.  Upon  being  shown 
the  Western  Electrician  of  December  12th  he  de- 
clared the  picture  to  be  a  good  representation  of  the 
switchboard,  but  that  the  position  of  the  lamp  was 
probably  not  the  same  in  the  daytime  when  the 
picture  was  taken  as  at  night,  though  he  asserted 
that  the  position  of  the  drapery  was  unaltered. 
Tbis  brought  out  the  fact  that  the  lamps  are  ad- 
justable vertically  and  are  moved  up  or  down  as 
the  conditions  of  the  scene  required. 

The  witness  also  testified  in  regard  to  the  pro- 
scenium lights,  saying  that  when  he  had  inspected 
the  trough  reflector  it  extended  out  about  four 
inches  from  the  arch,  wdien  swung  open,  and  at  that 
time  did  not  hinder  the  falling  of  the  asbestos 
curtain.  He  finally  asserted  that  in  his  belief  the 
curtain  did  not  catch  on  the  proscenium-light  re- 
flector, but  that  the  powerful  draught  created  by 
opening  the  rear  doors  sucked  the  curtain  outward 
so  strongly  that  it  refused  to  operate.  He  said  that 
this  could  be  demonstrated  in  any  theater  in  Chicago 
by  opening  the  front  doors  alone,  wdien  the  curtain 
would  be  drawn  outward  with  great  force. 

W.  H.  Merrill,  Jr.,  secretary  of  the  National  Fire 
Protection  Association,  has  sent  out  a  report  on 
the  Iroquois  Theater  fire,  prepared  with  the  help  of 
F.  J.  T.  Stewart,  superintendent  of  inspections  of 
the  Chicago  Undenvriters'  Association.  From  this 
interesting  report  the  following  on  the  origin  and 
spread  of  the  fire  is  quoted:  "The  fire  started  on 
the  stage,  in  all  probability  by  a  spark  from  an 
electric  arc  light  coming  in  contact  with  an  inflam- 
mable curtain,  which  was  moved  by  a  strong  current 
of  air.  The  lamp  was  partially  inclosed  by  a  sheet 
metal  casing.  It  was  technically  known  as  a  'spot' 
or  'flood'  light,  being  used  to  concentrate  the  light 
on  the  performer.  This  device  has  largely  replaced 
the  calcium  light,  which  is  seldom  found  now  in 
modern   theaters. 

"Hand  regulation  was  used,  as  is  customary  with 
these  lamps,  instead  of  the  automatic  regulator 
common  to  ordinary  arc  lamps.  Several  futile  at- 
tempts are  said  to  have  been  made  to  extinguish 
the  blaze  in  its  incipiency.  and  some  'kilfyre'  dry 
powder  extinguisher  is  claimed  to  have  been  used. 
■Vain  efforts  were  made  to  drop  the  asbestos  cur- 
tain. It  was  obstructed  apparently  by  a  proscenium- 
light  board  which  was  hinged  to  the  wall  and  had 
been  swung  out  under  the  north  end  of  the  curtain. 
After  a  few  seconds  the  fire  spread  very  rapidly 
to  all  of  the  highly  combustible  scenery  used  in  the 
spectacular  production  of  'Mr.  Blue  Beard.'  The 
exit  from  the  stage  at  the  extreme  west  was  imme- 
diately opened  by  those  escaping;  this  caused  a 
strong  current  of  air  from  this  point  to  the  onen 
ventilator  over  the  main  ceiling  of  the  auditorium 
and  just  above  the  gallery.  The  highest  alley  exit 
at  the  rear  of  the  gallery  was  also  opened,  increas- 
ing the  draft  in  that  direction.  The  vents  over  the 
stage  were  closed.  As  a  result  the  full  volume  of 
flame,    smoke    and    gases    swept    through    the   stage 


opening  and  bore  directly  on  the  gallery  and  to 
a  less  extent  on  the  balcony.  The  auditorium  was 
exceptionally  wide  and  shallow,  which  brought  the 
balcony  and  gallery  nearer  than  usual  to  the  stage. 
The  stage  equipment  was  so  highly  inflammable  that 
the  fire  reached  its  greatest  degree  of  intensity  very 
rapidly,  and  within  15  minutes  had  spent  its  force, 
having  consumed  most  of  the  combustible  material 
on  the  stage  side  of  the  proscenium  wall." 


OBITUARY. 


F.  von  Hefner-Alteneck. 

The  London  Electrician  of  January  Sth  has  the 
following:  "It  is  with  deep  regret  that  we  record 
the  death  yesterday,  by  apoplectic  stroke,  of  Dr. 
Friedrich  von  Hefner-Alteneck,  one  of  Germany's 
most  distinguished  electrical  engineers.  Dr.  von 
Hefner-Alteneck  was  born  in  1S45,  and  was,  there- 
fore, 58  years  of  age.  At  the  age  of  22  he  entered 
the  firm  of  Siemens  &  Halske,  having  previously 
received  scientific  training  at  the  Zurich  and  Munich 
polytechnics,  and  worked  his  way  up  into  the  posi- 
tion of  manager  of  the  electrical-engineering  de- 
partment, remaining  with  that  firm  until  1889.  In 
1S72  he  invented  the  drum  armature,  one  of  the  most 
important  developments  in  the  design  of  dynamo- 
electric  machinery.  He  also  invented  one  of  the 
first,  if  not  the  first,  differential  arc  lamps,  the  trans- 
mission dynamometer  which  bears  his  name,  and 
(in  1883)  the  famous  Hefner  amyl-acetate  standard 
of  light."  Dr.  von  Hefner-Alteneck's  name  stood 
high  in  the  long  list  of  scientific  technicians  that 
Germany  has  given  to  the  world.  His  reputation 
extended  to  all  parts  of  the  globe  where  electrical 
engineers  are  working  out  the  problems  of  their 
profession,  and  in  the  United  States  his  death  will 
be  lamented  ho  less  than  in  Europe. 


William  O.  Garrison. 

William  Oliver  Garrison,  president  of  the  Colum- 
bia Incandescent  Lamp  Company,  died  on  January 
17th  at  his  home,  5544  Gates  Avenue,  St.  Louis.  He 
was  -  the  eldest  son  of  Daniel  E.  Garrison  and  a 
grandson  of  the  late  Commodore  Oliver  Garrison  of 
military  fame,  and  who  was  largely  instrumental  in 
the  building  of  the  Missouri  Pacific  railroad.  Mr. 
Garrison's  illness   dated   from    October   last. 

The  decedent  was  42  years  old,  a  native  of  St. 
Louis,  and  had  been  in  business  there  for  many 
years.  About  13  years  ago  he  married  Miss  Edith 
Hendel,  a  granddaughter  of  the  late  Jesse  Arnott. 
who  survives  him.  Mr.  Garrison's  mother  died 
last  June,  A  brother.  Daniel  E.  Garrison,  Jr.,  has 
been  in  California  with  his  familiy  for  some  time, 
but  arrived  in  St.  Louis  in  time  to  attend  the 
funeral.  The  other  surviving  brother  is  Arthur  C. 
Garrison  of  St.  Louis.  Mr.  Garrison  was  a  charter 
member  of  the  Countiy  Club,  a  member  of  the 
Mercantile  Club  and  of  other  social  and  commercial 
organizations.  He  had  a  wide  acquaintance  among 
electrical   men   and   was   highly    esteemed. 


Asa  S.  Bushnell. 

Ex-Governor  Asa  S.  Bushnell  of  Ohio,  who  died 
at  Columbus  on  January  15th,  was  largely  interested 
in  the  Springfield.  Troy  and  Piqua  Traction  line, 
which  has  been  almost  completed,  and  the  Spring- 
field-Xenia  Traction  Company.  Governor  Bushnell 
had  planned  a  number  of  other  lines  radiating  from 
Springfield,  which  would  have  been  built  at  an  early 
date,  but  fear  is  expressed  now  that  the  plans  will 
not  be  consummated.  Since  his  retirement  from  the 
governor's  office  he  had  become  greatly  interested 
in  traction  work,  notwithstanding  the  fact  of  his 
advanced  age.  Governor  Bushnell  was  extremely 
fortunate  in  business  affairs  and  accumulated  wealth 
as  one  of  the  members  of  the  firm  Warder,  Bush- 
nell &  Glessner,  manufacturers  of  mowers  and  reap- 
ers. His  fortune  is  reputed  to  be  about  $S.ooo.ooo, 
nearly  $r.ooo.ooo  having  been  distributed  among  his 
children  only  a  short  time  ago.  His  private  chari- 
ties were  many.     He  was  70  years  of  age. 


Gen.  C.  H.  Barney. 

General  C.  Henry  Barney  died  at  his  home  in 
Hackensack.  N.  J.,  on  January  ioth,  after  a  month's 
illness,  on  his  sixtieth  birthday.  General  Barney  was 
born  in  Providence,  R.  I.,  and  when  17  enlisted  with 
the  Fourteenth  Rhode  Island  Heavy  Artillery,  and 
served  through  the  Civil  War.  He  retired  with  the 
rank  of  captain.  He  was  adjutant-general  of  Rhode 
Island  for  five  years,  and  under  Governor  Van 
Zandt  did  much  in  reorganizing  the  state  militia. 
He  constructed  the  first  long-distance  telephone  line 
from  Providence  to  Boston,  as  superintendent  of  the 
Interstate  company,  and  later  was  superintendent 
of  the  New  York  and  New  Jersey  Telephone  Com- 
pany. In  1S85  he  was  one  of  the  commissioners 
from   New   Jersey  to  the  New  Orleans   Exposition. 

General  Barney  was  very  well  known  to  electrical 
men  all  over  the  United  States,  being  connected  with 
several  electrical  enterprises,  in  addition  to  the  tele- 
phone companies  mentioned.  About  1890  he  was 
a  member  of  the  firm  of  Alexander,  Barney  & 
Ghapin  in  New  York  city,  which  for  a  time  did 
a  flourishing  electrical  supnly  business.  During  the 
Chicago  World's  Fair  of  1893  he  was  superintendent 
of  the  Electric  Launch  and  Navigation  Company, 
which  operated  a  fleet  of  50  electric  launches  on  the 
lagoons    at   Jackson    Park,    carrying   from    6,000    to 


io,coo  passengers  a  day.  These  electric  boats  were 
one  of  the  most  popular  and  successful  features  of 
the  exposition,  and  the  credit  for  the  idea  and  for 
the  hard  work  necessary  to  carry  the  idea  into  effect 
was  given  mainly  to  General  Barney,  whom  some 
of  his  friends  renamed  '"'Admiral"  Barney.  Mr. 
Barney  was  at  one  time  connected  with  the  Sawyer- 
M'an  Electric  Company,  and  for  the  last  four  years 
had  been  in  charge  of  the  electrical  department  of 
the  Monarch  Fire  Appliance  Company  of  New  York 
He  was  prominent  in  the  Masonic  Order,  Loyal 
Legion  and  Grand  Army  of  the  Republic,  and  leaves 
a   wife   and   three    adult    children. 


Indiana  Engineering  Society. 

The  twenty-fourth  annual  meeting  of  the  Indiana 
Engineering  Society  was  held  in  the  Commercial 
Club  rooms,  Indianapolis,  on  January  14th,  15th  and 
i6th.  Ninety- four  of  the  in  members  were  pres- 
ent, _and  the  interest  was  good  throughout  the  con- 
vention. Tlie  secretary's  report  showed  the  society 
to  be  in  a  most  prosperous  condition. 

R.  L.  Sackett,  of  Earlham  College,  Richmond,  pre- 
sided. •  In  his  annual  address  President  Sackett 
dwelt  _  upon  the  evolution  of  the  engineer.  The 
essential  feature  of  the  address  was  that  while  the 
engineer  formerly  designed,  he  now  does  more — he 
designs  and  directs  the  construction  and  often  is 
promoted  to  the  administrative  branch  of  an  enter- 
terprise.  The  speaker  deplored  the  existence  of 
"graft"  and  warned  the  engineers  to  beware  of 
tempting  offers.  He  said  that  the  engineering  pro- 
fession in  Indiana  had  been  greatly  advanced  and 
stirnulated  by  the  Indiana  society;  that  the  asso- 
ciation of  scientific  men  and  teachers  and  their  com- 
ing together  annually  for  social  and  scientific  inter- 
course had  proved  highly  beneficial  to  the  members 
and  the  public  as  well. 

There  were  many  interesting  papers  read  during 
the  convention,  several  of  which  were  illustrated 
by  stereopticon   slides. 

The  Committee  on  Electrical  Engineering  made 
a  report  through  its  chairman,  H.  B.  Marsh,  to 
the  effect  that  great  progress  had  been  made  during 
the  year — so  great,  said  the  chairman,  that  it  was 
difficult  to  keep  up  with  it.  There  were  several 
papers  presented  which  were  partially  concerned 
with  electrical  subjects.  "Central  Steam  Heating 
Plants"  were  discussed  by  Fred  B.  Hofft,  manager  of 
the  Indianapolis  Home  Heating  Company.  Mr. 
Hofft  set  forth  the  value  of  a  central  plant  on  ac- 
count of  the  convenience  and  economy  it  affords 
its  patrons,  and  because,  in  part,  it  solves  the  smoke- 
nuisance  problem.  "A  Description  of  the  New 
Centralized  Power  and  Heating  Plant  of  Purdue 
University"  was  read  and  illustrated  by  Professor 
J.  D.  Hoffman.  Other  papers  were  "A  ^  New  Au- 
tomatic Stationary  Engine"  (illustrated),  by  F.  F. 
Chandler,  Indianapolis:  "'Power  Chains  and  Their 
Use."  by  Charles  H.  Hills,  Indianapolis:  "Plans  for 
Testing  Locomotives  at  the  St.  Louis  Exposition," 
by  Professor  W.  F.  M.  Goss.  Purdue  University; 
"The  Railway  Profile  Considered  with  Reference  to 
the  Propelling  Power  of  Locomotive  or  Electric 
Railway  Motor."  by  Professor  W.  D.  Pence,  Pur- 
due L^niversity :  "Tlie  De  Laval  Steam  Turbine" 
(illustrated),  by  G.  A.  Young.  Purdue  University; 
'Tnterurban  Railwaj's  in  Small  Cities."  John  W. 
Fulwider.  Lebanon,  and  "Some  Special  Street-rail- 
way Work  Now  in  Progress  in  Indianapolis,"  by 
Thomas    B._  McMath. 

The  reading  of  these  papers  by  tht  members  was 
listened  to  with  marked  attention  and  the  papers 
were  discussed  thoroughly.  It  was  asserted  that  a 
level  track  was  not  essentially  necessary  for  the 
operation  of  electric  interurban  cars ;  that  an  undu- 
lating track  was  in  no  sense  a  detriment  if  the 
grade  percentage  was  not  too  great.  Several  good 
papers  dealt  with  building  material,  wood,  concrete 
and  iron.  Stream  pollution  and  its  remedies  were 
also  discussed.  L^pon  the  whole,  the  convention 
was  the  most  interesting  and  successful  in  the  his- 
torv  of  the  society. 

The  next  meeting  will  he  held  January  12,'  13  and 
14,  1905.  Professor  Sackett  was  re-elected  president. 
J.  B.  Nelson  of  Indianapolis  vice-president,  and 
C.    C.   Brown  of  Indianapolis  retained  as   secretan'. 

F." 


Northwestern  Electrical  Association. 

[special  dispatch  to  the  Western  Eieccrician.l 

Milwaukee,  January  20. — President  F.  W.  Bowca 
called  the  opening  session  of  the  annual  convention 
of  the  Northwestern  Electrical  Association  to 
order  to-day  at  noon.  There  was  not  a  large  at- 
tendance, but  the  prospects  for  a  successful  meet- 
ing are  good  nevertheless.  The  president's  address 
was  postponed  until  the  afternoon  session,  when  a 
much  larger  gathering  is  assured.  Secretary  and 
Treasurer  Thomas  R.  Mercein  read  his  report, 
which  was  accepted.  The  association  then  ad- 
journed  for   luncheon. 

A  number  of  manufacturers  and  supply  dealers 
have  exhibits  on  the  second  floor  of  the  Pfister. 
where  the  convention  is  in  session.  About  35  elec- 
trical men  arrived  on  the  morning  train  from  Chi- 
cago. H.  W.  Y. 

[A  full  report  of  the  convention,  which  is  in  ses- 
sion as  the  W'estern  Electrician  goes  to  press,  will 
be  given  next  week.] 
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Joplin,  Mo.,  May    Supply    Electric    Light 
To  Private  Consumers. 

Recently  the  United  States  Supreme  Court  handed 
down  a  decision  of  especial  interest  to  electric-light 
companies.  It  relates  to  the  principle  whether  a 
city  may  engage  in  the  business  of  supplying  elec- 
tric light  to  private  consumers  when  by  doing  so 
it  enters  into  competition  with  a  private  company 
to  which  it  had  itself  given  a  specific  franchise  for 
the  purpose  of  performing  similar  service.  The 
private-company  view  is  that  such  action  on  the 
part  of  the  municipality  is  in  violation  of  the  obli- 
gation of  a  contract,  and  thus  unconstitutional.  But 
the  Supreme  Court  holds  otherwise,  declaring  that, 
in  the  case  of  the  Southwest  Missouri  Light  Com- 
pany against  the  city  of  Joplin,  Mo.,  the  ordinance 
does  not  restrain  the  city  from  engaging  in  the 
electric-light  business.  The  text  of  the  opinion 
accompanying  this  important  decision  is  as  follows : 
The  city  of  Joplin,  appellant,  vs.  the  Southwest 
Missouri  Light  Company. 

Bill  in  equity  to  restrain  the  appellant  from  sup- 
plying its  inhabitants  with  incandescent  lights  or 
other  electric  lighting  in  competition  with  the  ap- 
pellee. 

The  city  of  Joplin  is  a  municipality  of  the  state 
of  Missouri ;  the  appellee  is  a  corporation  of  said 
state,  and  the  jurisdiction  of  the  Circuit  Court  was 
invoked  on  the  ground  that  the  action  of  the  city 
impaired  the  obligation  of  the  contract  existing 
between  it  and  the  appellee,  in  violation  of  the 
constitution  of  the  United  States,  and  hence  the 
appeal  directly  to  this  court. 

A  preliminary  injunction  was  granted.  (loi  Fed. 
Rep.  23.)  It  was  made  perpetual  upon  final  hearing 
and  a  decree  was  entered  enjoining  the  city  "from 
supplying  or  furnishing  to  the  inhabitants,  residents 
or  any  other  person,  firm  or  corporation  within 
said  city,  or  any  addition  thereto  or  extension 
thereof,  electric  lights,  either  incandescent  or  arc, 
or  in  any  other  form  or  manner,  for  commercial  or 
private  lighting,  for  and  during  the  full  term"  of 
the  grant  to  the  predecessors  and  assignors  of  ap- 
pellee, to  wit,  the  term  of  20  years  from  and  after 
October  7,    1891.      (113   Fed.  Rep.  817.) 

A  statute  of  Missouri  (laws  1S91,  p.  60)  authorizes 
cities  to  erect,  maintain  and  operate  electric-light 
works,  to  light  the  streets  and  supply  the  inhabitants 
with  light  for  their  own  use,  and  to  establish  rates 
therefor.  Or  they  may,  the  statute  provides,  "grant 
the  right  to  any  person  or  persons  or  corporation  to 
erect  such  works.  .  .  .  upon  such  terms  as  may 
be  prescribed  by  ordinance,  provided  that  such  right 
.  .  .  shall  not  extend  for  a  longer  period  than  20 
years."  Subsequently  to  and  in  pursuance  of  this 
statute  the  city  by  ordinance,  October  7,  1891, 
granted  the  right  to  erect  and  maintain  an  elec- 
tric-light plant  to  certain  persons,  naming  them, 
their  successors  and  assigns,  for  a  period  of  20 
years.  Tlie  plant  was  erected  at  considerable  ex- 
pense and  has  ever  since  been  maintained  and  oper- 
ated. The  appellee  is  the  successor  of  the  original 
grantees. 

The  ordinance  conferred  rights  and  exacted  obli- 
gations, and  fixed,  besides,  the  rates  to  be  charged. 
It  also  provided  for  its  written  acceptance  within 
10  days  after  its  passage  and  the  commencement 
of  the  work  within  60  days.     It  was  accepted. 

Subsequently  (March.  1899),  the  city,  acting  in 
pursuance  of  and  in  the  manner  provided  in  certain 
ordinances,  issued  bonds  to  the  amount  of  $30,000, 
"for  the  purpose  of  erecting  an  electrical-light  plant 
to  be  owned,  controlled  and  operated  by  the  city." 
and  by  the  means  obtained  thereby  constructed 
electrical  works,  erected  poles  and  wires,  established 
a  schedule  of  rates,  and  entered  into  the  business 
of  commercial  electrical  lighting  in  competition  with 
appellee.  The  bill  alleged  that  the  appellee  was  the 
owner  of  real  and  personal  property  within  the  city, 
which  is  assessed  by  the  city  for  municipal  taxation, 
and  that  appellee  is  compelled  by  reason  of  such 
taxation  "to  aid  and  assist  in  operating  and  main- 
taining defendant's  (the  city's)  electric  plant  and 
business  as  a  rival  and  competing  one''  with  appel- 
lee's electrical  plant  and  business. 

Mr.  Justice  McKenna,  after  stating  the  case,  de- 
livered the  opinion  of  the  court. 

The  foundation  of  the  suit  is  that  the  ordinances 
of  March,  1899,  and  the  acts  and  conduct  of  the 
.city  in  entering  into  competition  with  the  complain- 
ant (appellee)  impairs  the  obligation  of  the  contract 
impliedly  arising  from  the  ordinance  of  October  7, 
1891,  and  the  acceptance  thereof  by  appellee.  In 
other  words,  it  is  contended  that  under  the  statute 
of  the  state,  which  we  have  quoted,  the  city  was 
given  the  power  to  construct  an  electrical  plant  and 
erect  poles,  etc.,  to  "supply  private  lights  for  the 
use  of  the  inhabitants  of  the  city,"  or  it  could  grant 
that  right  "to  any  person  or  persons  or  corporation" 
upon  such  terms  as  might  be  prescribed  by  ordinance. 
It  chose  the  latter  and  granted  to  the  assignors 
of  appellee  the  right  given  by  the  statute  and  ex- 
pressed it  to  be  "in  consideration  of  the  benefits  to 
be  derived  therefrom,"  And  it  is  hence  contended 
that  thereby  the  city  contracted  not  to  build  works 
of  its  own,  and  that  by  doing  so  it  violated  section 
10  of  the  constitution  of  the  United  States,  which 
provides  that  no  state  shall  "pass  any  law  impairing 
the  obligation  of  a  contract."  and  also  violated 
that  clause  of  the  fourteenth  amendment  of  that 
instrument,  which  provides  that  no  state  "shall  de- 
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prive  any  persons   of  property  without  due  process 
of  law." 

It  is  by  implication  from  the  statute  and  the  or- 
dinaiice  passed  under  it,  not  from  the  explicit  ex- 
pression of  either,  that  the  conclusion  is  deduced 
that  the  city  is  precluded  from  erecting  its  own  light- 
ing plant,  and  yet  it  is  conceded  that  the  grant  to 
the  appellee  is  not  exclusive.  That  is,  it  is  con- 
ceded the  city  has  not  exhausted  its  power  under 
the  statute  by  the  grant  held  by  appellee,  but  may 
make  another  to  some  other  person  than  the  appel- 
lee. In  other  words,  that  the  city  may  make  a 
competitor  to  appellee,  but  cannot  itself  become  such 
competitor.  The  strength  of  the  argument  urged 
to  support  the  distinction  is  in  the  consideration 
that  comnetition  by  the  city  would  be  more  effect- 
ive than  competition  by  private  persons  or  corpora- 
tions— indeed,  might  be  destructive.  The  city,  it  is 
further  urged,  could  be  indifferent  to  profits  and 
could  tax  its  competitor  to  compensate  losses.  But 
this  is  speculation  and  it  may  be  opposed  by  specula- 
tion, and  there  are  besides  countervailing  consider- 
ations. The  limitation  contended  for  is  upon  a  gov- 
ernmental agency,  and  restraints  upon  that  must  not 
be  readily  implied.  The  appellee  concedes,  as  we 
have  seen,  that  it  has  no  exclusive  right,  and  yet 
contends  for  a  limitation  upon  the  city  which  might 
give  it  (the  appellee)  a  practical  monopoly.  Others 
may  not  seek  to  compete  with  it,  and  if  the  city 
cannot,  the  city  is  left  with  a  useless  potentiality 
while  the  appellee  exercises  and  enjoys  a  practically 
exclusive  right.  There  are  presumptions,  we  repeat, 
against  the  granting  of  exclusive  rights  and  against 
limitations  upon  the  powers  of  government. 

Many  cases  illustrate  this  principle,  and  some  of 
them  were  decided  in  response  to  contentions  similar 
to  those  made  in  the  case  at  bar.  In  Skaneatales 
Water  Company  vs.  Skaneatales  (184  U.  S.  354). 
the  village  of  Skaneatales.  under  statutes  of  the 
state  of  New  York,  granted  to  the  water  company 
the  right  to  construct  waterworks  and  contracted 
with  it  to  supply  water  to  the  village  and  its  inhab- 
itants for  the  period  of  five  years.  .A.t  the  expira- 
tion of  the  term  of  the  contract  some  difference 
arose  about  the  terms  of  its  continuance,  and  the 
village  constructed  an  independent  system  of  water- 
works. A  suit  was  brought  by  the  water  company 
to  restrain  the  further  construction  of  the  works 
and  their  operation,  and  the  company  contended 
that  under  the  statute  of  the  State,  by  which  the 
village  granted  to  the  company  its  franchise,  the 
\'illage  had  the  election  to  construct  works,  or  con- 
fer such  power  upon  a  private  company  like  the 
water  company,  and  having  elected  the  latter,  it 
impliedly  contracted  not  to  construct  works  of  its 
own.  In  reply  to  this  contention  this  court  said,  by 
Mr.  Justice  Peckham : 

"Tliere  is  no  implied  contract  in  an  ordinary 
grant  of  a  franchise,  such  as  this,  that  the  grantor 
will  never  do  any  act  by  which  the  value  of  the  fran- 
chise granted  may  in  the  future  be  reduced.  Such 
a  contract  would  be  altogether  too  far-reaching  and 
important  in  its  possible  consequences  in  the  way 
of  limitation  of  the  powers  of  a  municipality,  even 
in  matters  not  immediately  connected  with  water, 
to  be  left  to  implication.  We  think  none  such  arises 
from  the  facts   detailed," 

It  is  true  there  was  an  element  in  that  case  which 
is  not  in  the  case  at  bar.  The  village  of  Skaneatales 
had  entered  into  a  contract  with  the  water  company 
to  take  water  from  the  companj'.  This  contract 
had  expired  before  the  city  constructed  its  works. 
It  was  not  that  contract,  however,  which  was  al- 
leged to  have  been  impaired,  but  that  which  the 
water  company  claimed  to  ha\'e  been  implied  by 
reason  of  its  organization  and  incorporation  and 
in  pursuance  of  the  application  made  to  and  with  the 
consent  of  the  village  authorities.  The  ultimate 
reliance,  therefore,  of  the  water  company  was  that 
from  the  grant  to  it  the  village  impliedly  contracted 
not  to  construct  works  of  its  own.  The  similarity  of 
l.he  contention  with  that  in  the  case  at  bar  is  ap- 
parent. 

In  Bienville  Water  Supply  Company  vs.  Mobile 
( 175  U.  S.  icg:  186  U.  S,  212)  it  was  again  decided 
that  the  granting  of  franchises  to  private  persons 
to  construct  waterworks  in  a  city  does  not  pre- 
clude the  city  from  afterward  erecting  such  works 
and  supplying  its  inhabitants  with  water. 

Walla  Walla  vs.  Walla  Walla  Water  Company 
(172  U.  S.  i)  is  not  in  opposition  to  these  views. 
The  city  of  Walla  Walla  was.  by  the  statute  incor- 
porating it,  empow^ered  to  erect  waterworks  or  to 
authorize  the  erection  of  the  same.  In  pursuance 
of  this  power  it  granted  a  franchise  to  the  Walla 
Walla  company  and  contracted  to  take  water  from 
the  company,  reserving  the  right  to  avoid  the  con- 
tract under  certain  contingencies.  But  it  was  pro- 
^■ided  that:  "Lentil  such  contract  shall  have  been 
so  avoided,  the  city  of  Walla  Walla  shall  not  erect, 
maintain  or  become  interested  in  any  waterworks 
except  the  ones  herein  referred  to,  save  as  herein- 
after specified."  The  contract  was  in  force  at  the 
time  the  suit  was  brought  and  the  water  company 
had  substantially  complied  with  all  of  its  terms  and 
conditions.  The  contract  passed  upon,  therefore, 
was  expressed  and  explicit.  The  power  to  make 
it  was  sustained.  In  the  case  at  bar  restraint  upon 
the  power  of  the  appellant  city  is  claimed  to  be  im- 
plied by  the  grant  to  the  appellee.  We  think,  for 
the  reasons  stated  and  upon  the  authorities  cited, 
such  restraint  cannot  be  implied. 

Decree  reversed  and  case  remanded  with  direc- 
tions to  dismiss  the  bill. 
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Modern  Wiring  Dmgiums  .\nd  Descriptions.  By 
Henry  C.  Horstman  and  Victor  H.  Tousley.  Chi- 
cago:  Frederick  J,  Drake  &  Co.  1904.  Pp.  (4% 
by  six  inches),  157,  with  177  illustrations.  Price, 
$1.50. 

This  little  book  is  written  by  practical  men  who 
know  just  w-hat  information  the  working  electrician 
most  desires.  It  is  intended  as  help  to  the  electrical 
worker  in  his  everyday  problems  in  wiring,  and  does 
not  supplant  any  other  book,  but  is  rather  of  a  sup- 
plementary nature,  to  enable  the  electrician  to  turn 
to  good  account  the  matter  he  may  obtain  from 
more  elaborate  works.  The  book  contains  useful 
diagrams  of  all  descriptions  of  circuits,  such  as 
alarm  circuits,  telephone  circuits,  switchboard  wir- 
ing, gas-lighting  circuits,  telegraph  systems,  all  kinds 
of  lighting  circuits,  including  transformer,  storage- 
battery  and  equalizer  connections,  etc.  Each  dia- 
gram is  accompanied  by  a  short  description  of  meth- 
ods. There  is  also  some  little  space  devoted  to  test- 
ing. In  short,  the  book  is  written  expressly  for 
the  practical  electrician,  and  will  be  found  con- 
venient, as  it  is  easily  carried  around  in  the  pocket 
ready  for  reference  when  some  particularly  knotty 
problem  arises. 

American  Meter  Pr-.\ctice.  By  Lyman  C.  Reed, 
New  York:  McGraw  Publisliing  Company,  1903. 
Pp.  (5%  by  8Vi  inches),  196,  with  76  illustration's. 
Price,  $2. 

iletering  the  output  of  central  stations  is  a  broad 
subject,  and  if  properly  gone  into,  a  book  devoted 
entirely  to  it  is  necessary  to  cover  the  field  prop- 
erly. "American  Meter  Practice"  covers  even  more 
ground  than  its  title  would  indicate.  To  begin  with, 
it  gives,  in  two  chapters,  a  condensed  but  at  the 
same  time  a  clear  treatment  of  the  subject  of  the 
measurement  of  power,  not  only  for  direct-current 
circuits,  but  also  for  single-phase  and  polyphase  cir- 
cuits. By  the  aid  of  diagrams,  together  with  brief 
but  concise  explanations  the  reader  may  obtain  at 
the  outset  a  conception  of  what  takes  place  in  an 
alternating-current  circuit  and  how  to  go  about 
measuring  the  power.  Then  arises  the  question  of 
tile  selection  of  the  meter.  A  chapter  devoted  to 
this  gives  14  different  requisites  of  a  good  meter 
which  it  would  be  well  for  the  prospective  pur- 
chaser to  bear  in  mind.  Seven  types  of  well-known 
meters  in  use  at  the  present  time  are  next  discussed 
in  as  many  chapters.  These  types  were  selected  be- 
cause they  each  represent  some  particular  feature 
ill  meter  construction  or  operation  which  it  is  de- 
sired to  illustrate.  Records  and  testing  are  treated 
at  some  length,  as  is  also  the  general  policy  of 
central  stations  bearing  on  the  measurement  of  cur- 
.rent  and  the  care  of  the  instruments.  Two  or  three 
pages  are  given  to  the  reading  of  meters.  'Though 
this  seems  so  simple,  yet  it  is  surprising  to  find 
how  many  persons  "fall  down"  when  asked  to  read 
a  wattmeter.  "Elements  of  Photometry"  is  the  title 
of  the  last  chapter  of  the  book  and  presents  such 
phases  of  the  subject  as  will  be  found  useful  to  the 
central-station  man. 


Electric  Club  of  Pittsburg. 

.^.s  a  means  of  self-education  the  Electric  Club, 
composed  of  young  men  of  the  different  departments 
of  the  Wcstinghouse  Electric  and  Manufacturing 
Company  of  Pittsburg,  presents  a  good  example  of 
concerted  action  on  the  part  of  young  technical  men 
to  enable  them  to  receive  the  most  good  from  the 
practical  work  which  they  are  undertaking.  The 
club  has  spacious  rooms  for  lectures,  for  study  and 


ASSEMBLV    HALL    OF    THE    ELECTRir    C[,UH     OE     PITTSBURG. 

for  library  purposes,  and  here  the  members  con- 
gregate during  the  evenings  to  listen  to  talks  by 
the  older  and  more  experienced  engineers  of  the 
company  and  to  work  out  solutions  of  the  practical 
everyday  problems  which  arise  in  their  work.  The 
accompanying  picture  is  a  view  of  the  Assembly 
Hall  of  the  club,  where  the  lectures  are  held.  As 
was  noted  in  the  Western  Electrician  of  recent 
date,  the  Electric  Club  publishes  a  journal  of  its 
own,  called  the  Electric  Club  Journal,  which  con- 
tains   the   principal   papers    read   before   the   club. 
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Theory    and    Operation   of  the   Storage 
Battery. 

By    Chas.   H.    Coar. 

A  storage  battery  or  accumulator  is  a  cell  which 
will  accumulate  electricity  through  the  chemical 
changes  its  material  undergoes  when  subjected  to  an 
electrical  current.  The  current  during  charging 
causes  the  elements  to  decompose,  and  during  the 
discharge  these  decomposed  elements  return  to  their 
original  state  or  form.  In  the  strict  sense  of  the 
word,  therefore,  a  cell  cannot  be  said  to  store  elec- 
tricity. 

Tliat  the  accumulator  of  to-day  owes  its  origin 
to  Garton  Plante  is  generally  conceded.  Plante's 
cell  consisted  of  two  lead  strips  insulated  from  each 
other  and  a  jar  containing  dilute  sulphuric  acid,  in 
which  the  lead  strips  were  immersed.  Plante  found 
that  this  cell  was  capable  of  delivering  2.25  volts 
after  it  had  been  subjected  to  a  charging  current, 
and  also  that  it  was  possible  for  him  to  increase  the 
surface  of  the  lead  strips  by  charging  and  discharg- 
ing the  cell,  then  repeating  this  operation  with  the 
charging  current  reversed.  Several  days  of  this 
charging  and  discharging  caused  the  strips  to  be- 
come spongy  in  character ;  therefore,  by  reason  of 
the  elements  having  more  surface  in  contact  with  the 
electrolyte  the  cell  would  be  capable  of  delivering 
more  current. 

The  charging  and  discharging  is  quite  tedious  and 
expensive,  and  Faure,  another  inventor,  conceived 
the  idea  of  coating  the  plates  with  oxide  of  lead, 
but  some  difficulty  was  found  in  making  this  paste 
adhere.  Scratching  and  indenting  the  plates  was 
tried  with  more  or  less  success  until  other  means 
which  ultimately  ended  in  the  perforated  plates  of 
to-day  were  adopted.  The  paste  is  pressed  into  the 
perforations  in  the  plates,  and  cells  with  plates  of 
this  description  can  be  operated  with  success  after 
they  have  been  discharged  two   or  three  times. 

The  accumulator  jar  is  made  of  any  substantial 
non-conducting  and  acid-proof  material,  such  as 
glass,  hard  rubber  or  lead-lined  boxes.  The  posi- 
tive and  negative  plates  are  arranged  alternately, 
and  there  is  always  one  more  negative  plate  than 
positive  in  each  cell.  All  of  the  positive  plates  are 
connected  together  and  all  the  negative  plates  are 
connected  together.  The  positive  plates  are  sep- 
arated from  the  negative  plates  by  non-conducting 
acid-proof  rods.  These  rods  are  usually  made  of 
glass  or  hard  rubber,  although  in  recent  years  a 
separator,  which  is  of  the  same  dimensions  as  the 
plates  themselves,  of  chemically  treated  basswood,  is 
used  with  success.  These  basswood  separators  are 
about  three  sixty-fourths  of  an  inch  in  thickness, 
and  the  cell  solution  can  easily  penetrate  them. 

The  positive  plate,  which  is  the  one  where  the 
charging  current  enters,  is  usually  made  of  pure  lead 
with  perforations,  which  are  tilled  with  peroxide 
of  lead  or  lead  oxide,  sometimes  called  litharge, 
while  the  negative  plate  is  of  spongy  formation. 

In  most  accumulators  the  electrolyte  is  sulphuric 
acid  diluted  with  water  to  a  specific  gravity  of 
approximately  1,200°  on  the  scale  of  a  hydrometer. 
The  acid  must  be  free  from  such  impurities  as 
arsenic,  nitric  or  hydrochloric  acids,  and  acid  made 
from  pyrites  should  never  be  used.  The  acid  should 
be  diluted  with  pure  distilled  water  and  this  solu- 
tion should  be  thoroughly  cooled  before  it  is  poured 
into  the  cells.  The  acid  should  always  be  poured 
into  the  water  slowly.' 

The  chemistry  of  the  accumulator  is  somewhat 
complicated,  and  although  there  is  as  yet  a  little 
doubt  as  to  what  actually  takes  place  the  following 
chemical    changes   are  generally   accepted : 

When  a  cell  is  thoroughly  charged  the  postive 
plate  is  covered  with  lead  peroxide  (PbOa), 
while  the  negative  plate  is  covered  with  a  spongy 
lead.  During  the  discharge  the  lead  at  the  nega- 
tive plate  unites  with  the  sulphuric  acid  (HsSOt). 
forming  lead  sulphate  (PbSO.,),  and  setting  hydro- 
gen free.  At  the  positive  plate  the  lead  peroxide 
(PbOt)  unites  with  the  hydrogen  set  free  from 
the  negative  plates  and  forms  a  lower  oxide  (Pb 
O)  and  water.  The  PbO  unites  with  the  sul- 
phuric acid  and  forms  lead  sulphate  (PbS04)  and 
water.  As  the  cell  becomes  discharged  the  acid 
then  unites  with  the  plates  and  water  is  formed. 
When  a  cell  is  fully  charged  the  further  application 
of  a  current  breaks  up  the  water  of  the  solution, 
liberating  hydrogen  gas  at  the  negative  and  oxygen 
gas  at  the  positive.  These  gases  reduce  the  amount 
of  the  solution  in  the  cell  both  by  decomposition  of 
the  water  and  by  the  acid  which  is  carried  off  in 
spray.  This  spray  is  also  carried  off  if  the  charging 
current  is  too  strong,  so  that  the  active  material  on 
the  electrodes  is  affected  at  the  surface  much  faster 
than  it  is  nearer  the  center  of  the  plates.  If  the  charg- 
ing current  be  too  small,  insoluble  sulphate  is  apt 
to    form   and    so    injure   the    plates.      A    cell    which 


is  charged  or  discharged  too  fast  is  apt  to  have  its 
plates  bent,  owing  to  the  fact  that  the  active  mate- 
rial of  the  plates  expands  during  a  discharge.  This 
is  called  buckling  of  the  plates. 

The  capacity  of  an  accumulator  depends  on  the 
amount  of  surface  that  plates  have  exposed  to  the 
action  of  the  electrolyte,  and  it  is  usual  to  have  a 
number  of  plates  connected  together  where  large 
capacity  is  desired  rather  than  to  have  one  large 
plate,  on  account  of  the  intonvenience  a  large  plate 
would  cause  in  handling.  The  capacity  of  a  cell  is 
measured  in  ampere-hours.  A  cell  which  delivers 
a  current  of  100  amperes  for  one  hour,  or  one  am- 
pere for  100  hours,  is  spoken  of  as  a  cell  having 
a    capacity   of    100   ampere-hours. 

Charging  is,  of  course,  done  with  direct-current, 
which  should  not  exceed  four  amperes  per  square 
foot  of  plate  surface.  The  plates  in  cells  are  usually 
marked  so  that  their  polarity  may  be  known,  but  in 
case  there  are  no  marks  the  positive  plate  assumes 
a  brown  velvety  appearance,  while  the  negative  is 
smooth  and  of  a  lead  or  slate  color.  Great  care 
should  be  exercised  that  the  positive  pole  of  the 
charging  current  is  attached  to  the  positive  plate. 

During  charging  if  a  cell  is  found  to  "gas"  too 
freely  it  should  be  disconnected  and  examined  to 
see  if  some  of  the  plates  are  not  short-circuited  by 
falling  particles  of  oxide.  Adding  caustic  soda  in 
the  proportion  of  one  to  five  with  the  water  of  the 
cell  will  help  to  prevent  the  insoluble  sulphate  form- 
ing on  the  plates.  An  estimate  for  charging  cur- 
rent can  be  made  on  the  basis  of  allowing  eight 
amperes  per  square  foot  of  positive  plate. 

A  cell  in  which  the  solution  is  open  should  be 
kept  in  a  cool  and  thoroughly  ventilated  room. 
Cells  should  never  be  discharged  below  1.8  volts 
unless  they  are  to  be  taken  out  of  service.  In  that 
case  they  should  be  thoroughly  charged,  after  which 
the  solution  is  drawn  off  by  means  of  a  siphon  and 
water  substituted  in  its  place.  Then  the  cell  can  be 
discharged  completely,  after  which  the  elements  can 
be   taken  out   and    allowed   to   dry. 


small  plant  as  well  as  the  large  one,  and  the  cost 
of  which  shall  place  it  within  reach  of  all.  The 
result  of  these  endeavors  is  embodied  in  the  "Little 
Giant"    Mechanical   Stoker. 

The  operation  is  exceedingly  simple.  The  fuel 
is  dumped  into  large  hoppers  either  by  hand  in  a 
small  plant,  or  by  means  of  an  overhead  travel, 
where  there  is  a  battery  of  boilers.  Passing  from  the 
hoppers  it  travels!  over  a  revolving  coggedwheel, 
which  regulates  the  flow  as  desired.  From  this 
point  it  passes  into  a  slowly  oscillating  spreader 
or  chute  and  is  forced  through  this  by  means  of 
a  steam  jet,  thus  falling  in  a  thin  stream  over  the 
grate.  The  movement  of  the  spreader  as  it  swings 
slowly  backward  and  forward  distributes  the  coal 
in  such  a  manner  as  to  cover  the  most  remote  por- 
tions of  the  grate  with  as  intense  a  fire  as  is  in  the 
center,  therefore  creating  a  luminous  flame  of  intense 
heat,  which  is  evenly  distributed  over  the  entire 
grate  surface. 

In  attaching  the  stoker  it  is  not  even  necessary 
to  draw  the  fire  and  no  alteration  or  damage  to 
boiler  front  is  necessitated.  It  has  been  demon- 
strated that  this  stoker  can  be  attached  to  the  boiler 
front  in  eight  hours  and  taken  off  in  one,  thereby 
eliminating  the  necessity  of  shutting  down  the  plant 
for  an  indefinite  period. 

The  cheapest  grade  of  fuel  mav  be  utilized  with 
good  results,  and  any  size  of  coal  can  be  used,  from 
that  which  will  pass  through  a  i^/4-inch  size  of  screen 
to  the  smallest  size  of  slack.  The  advantages  of 
this  feature  and  the  consequent  reduction  of  fuel 
bills    will   be    readily   apparent. 


"Little  Giant"  Mechanical  Stoker. 

From  time  to  time  new  inventions  make  their 
appearance,  are  investigated  thoroughly  in  most 
cases,  adopted  by  a  few  if  they  prove  feasible,  and 
unanimously  accepted  if  they  demonstrate  clearly 
that  a  saving  of  time  and  money — essential  assets  of 
a  successful  invention — can  be  effected  by  their  use. 


Telephone  Perils  in  Kentucky. 

A  Southern  Ohio  correspondent  of  the  Western 
Electrician  tells  the   following  story: 

A  lineman  employed  by  the  American  Telephone 
and  Telegraph  Company  is  suffering  from  a  gunshot 
wound  because  some  people  on  the  other  side  of 
the  Ohio  River  have  never  seen  a  telephone  and 
know  nothing  of  its  mysteries.  A  few  days  ago 
this  lineman  went  down  into  the  hills  of  Kentucky 
to  locate  a  break  in  the  wires  of  the  company.  The 
line  he  was  looking  after  runs  in  a  direct  line  from 
Georgetown.  Ky.,  to  Huntington,  W.  Va.  On  ac- 
count of  the  topography  of  the  country  the  line 
crosses  some  of  the  wildest  parts  of  the  "Dark  and 
Bloody    Ground." 

The  lineman  climbed  a  pole  near  Mt.  Olive,  Ky. 
He  had  a  test  set  with  him  and  wanted  to  talk 
to  the  superintendent  of  the  company  at  Cincinnati. 
When  he  reached  the  top  one  of  the  natives  came 
running  out  with    a  gun  in   his   hands  and   wanted 


'LITTLE    GIANT       MECHANICAL    STOKER. 


It  has  long  been  conceded  that  mechanical  firing  of 
coal  is  the  correct  principle  and  absolutely  essential 
to  procuring  the  most  economical  combustion.  It  is 
generally  admitted,  however,  that  there  is  room  for 
considerable  improvement  in  nearly  all  the  devices 
on  the  market  designed  to  take  the  place  of  the 
human  stoker. 

Fully  appreciating  the  numerous  advanta.ges  and 
disadvantages  possessed  by  the  various  devices  de- 
signed to  mechanically  feed  a  fire,  the  Chicago 
Pneumatic  Tool  Company  has  entered  on  the  con- 
struction of  a  mechanical  stoker  which  is  said  to 
have  many  advantages.  The  stoker  is  clearly 
shown  in  the  accompanying  illustration.  Tlie  aim 
has    been    to    construct    a    stoker    acceptable    to    the 


to  know  what  he  was  doing  up  the  pole  with  such 
a  queer-looking  instrument  The  lineman  told  him 
that  he  was  a  workman  and  that  he  was  talking  to 
Cincinnati. 

"Come  down  out  of  that!"  was  the  command  of 
the  Kentuckian.  "No  honeycooler  can  come  around 
here  and  tell  we  'uns  such  trash  as  that.  Come 
down,  I  say." 

The  lineman  paid  no  attention  to  the  order  and 
was  shot  in  the  leg,  which  caused  him  to  fall  about 
20  feet.  The  mountaineer  took  him  into  his  house 
and  dressed  the  wound,  and  then  sent  him  away 
with   the   explanation  that  a  man  had  paid  him  $5 


for  the  privilege  of  putting  the  pole  in  his  front 
yard,  and  he  did  not  intend  to  let  anybody  climb 
it  but  the  man  who  paid  the  money. 


Indiana  Teleohone  Items. 

The  West  Fork  and  Sulphur  Home  Telephone 
Compan".  just,  incorporated  with  a  capital  stock  of 
$4  coo,  will  build  and  operate  telephone  hnes  in 
Crawford^- Harrison  and  Perry  Counties..  The  prm- 
cipal  office  and  exchange  will  be  in  West  Fork. 
Georf?e  F.   Dewitt  is  president. 

The  Centerpoint  Telephone  Company,  mcorporated 
with  a  capital  stock  of  $5,000,  proposes  to  budd  a 
system  of  telephone  lines  and  exchanges  m  Clay, 
Putnam  Parke.  Sullivan,  Vigo  and  Owen  Counties. 
I'he  directors  are  H.  F.  Webber,  P.  L.  Lansitt,  M. 
H.  Campbell  and  R.  M.  Bryant. 

\  new  telephone  company  has  been  organized  at 
Daleville  with  a  capital  of  $10,000.  The  company 
will  elect  officers  and  incorporate  in  a  few  days. 
■Jlie  construction  of  20  miles  of  pole  line  will  be 
begun  immediately.  .  . 

\  meeting  to  further  the  plans  of  the  municipal- 
telephone  idea  in  Evansville  was  held  on  the  12th. 
iSIayor  Covert.  General  Manager  Eversole,  W.  L. 
Pricket  and  others  were  present.  The  question  of 
o-oin"  ahead  and  installing  a  new  plant  was  thor- 
oughly discussed.  It  was  the  belief  of  all  present 
that  the  investment  would  undoubtedly  prove  profit- 
able to  the  stockholders.  Eighty  thousand  dollars 
was  reported  in  the  treasury,  but  $120,000  is  neces- 
sary before  actual  work  of  installing  a  plant  can  be 
commenced.  In  the  meantime  the  Cumberland  com- 
pany has  asked  for  the  renewal  of  the  restraining 
order  against  the  cit\-  to  prevent  the  removal  of  its 
poles  and  wires  pending  an  appeal  to  the  higher 
courts  This  will  doubtless  be  granted.  It  is  dith- 
cult  for  the  municipal  advocates  to  raise  any  more 
money  until  the  courts  are  done  with  the  question 
of  rights.  ,     ,       _  .   T-  I 

Winfield  Scott,  president  of  the  Farmers  lele- 
phone  Company  of  Madison  County,  has  devised  a 
signal  to  all  patrons  of  his  system- for  use  wdien 
someone  on  the  line  is  in  distress  or  in  need  of 
help.  Following  the  general  alarm  signal,  the  oper- 
ator at  the  central  station  will  give  the  number  of 
rings,  indicating  the  person  at  whose  home  there  is 
need   of  assistance  by  neighbors. 

The  Remington  Telephone  Company  13  building  a 
new  line  to  Wolcott  and  Monticello. 

The  Luce  and  Ohio  Township  Telephone  Company 
of  Rockport  has  issued  a  new  up-to-date  directory 
containing  about  1,000  subscribers  in  Spencer  County, 
This  company  opened  its  central  office  on  August  i. 
1902  It  has'  seven  exchanges  and  its  lines  ramify 
ever}'  portion  of  the  county.  Its  telephones  are  all 
long-distance  instruments  and  quick  and  efficient 
service  is  given.  It  was  this  company  that  first  in- 
troduced free  service  in  the  county,  and  it  is  re- 
ceiving a  very  liberal   support  from  the  people. 

Ed. "v.  Fitzpatrick  of  Portland  has  secured  a  con- 
trolling interest  in  the  Citizens'  Teleohone  Company 
of  Dunkirk  and  brought  about  the  election  of  a  board 
of  directors  of  his  choice. 

The  strike  of  the  Electrical  Workers'  Union  of 
the  Delaware  and  Madison  Countie.':  Telephone  Com- 
pany, which  began  last  April,  has  been  declared  off. 
a  compromise  having  been  effected.  Hereafter  none 
but  union  electrical  workers  will  be  employed  by 
the    company.  . 

The  Board  of  Public  Safety  of  Indianapolis  has 
contracted  with  the  New  Telephone  Company  and 
the  Central  Union  Telephone  Company  for  telephon: 
service  for  the  police  department.  The  New  com- 
pany will  furnish  74  telephones  and  a  new  switch- 
board at  the  headquarters  for  $1,250.  and  the  Cen- 
tral Union  84  telephones  for  $1,248  for  the  year. 


Ohio  Telephone  Notes. 

President  F.  S.  Dickson  of  the  Cuyahoga  Tele- 
phone Company,  Cleveland,  and  president  also  of 
several  other  Independent  interests,  has  written  a 
letter  to  President  Roosevelt  protesting  against  a 
recent  order  of  Postmaster-general  Payne  to  the 
effect  that  but  one  telephone  should  be  used  in  the 
postoffices  over  the  country,  and  that  to  be  the 
one  which  has  long-distance  connections  with  Wash- 
ington. He  asserts  that  the  Independent  companies 
should  have  an  equal  chance  with  the  Bell  people 
for  the  postoffice  service,  notwithstanding  connec- 
tion may  not  yet  have  been  established  with  Wash- 
ington over  the  long-distance  lines. 

Four  different  telephone  companies  have  appli- 
cations for  franchises  pending  before  the  City  Coun- 
cil of  Cincinnati,  and  that  bodv  will  soon  be  called 
unnn  to  act  in  some  way.  They  are  the  Queen 
Citv  Telephone  Company,  promoted  by  Harry  B. 
Gates:  the  Cincinnati  Telephone  Company,  of  which 
Powel  Crosley  is  at  the  head ;  the  Fitzsinimons  Tele- 
phone ^fsnufacturing  Company,  under  the  con- 
trol of  Philip  Fitzsimmons,  and  the  Interstate  Tele- 
phone Company,  backed  by  Judge  C.  B.  Wing  and 
ethers.  It  is  reported  that  the  Queen  Citv  Telephone 
Companv  stands  the  best  show  of  winning  out. 

The  Fanners'  and  Merchants'  Telephone  Com- 
nanv  of  Warsaw  has  been  reorganized  with  the  fol- 
lowing officers:  President,  J.  P.  Darling:  vice-presi- 
dent, Joseph  Finley ;  secretarv  and  manager,  S.  C. 
Kissner :  treasurer.  James  L.  Black ;  auditor.  M,  D. 
Kissner. 

The  Lake  Shore  and  Michigan  Southern  Railway 
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Company  has  arranged  to  test  the  telephone  as  a 
means  of  transacting  railroad  business.  A  line  will 
be  equipped  between  Mishawaka,  Ind.,  and  Chicago, 
and  if  this  is  satisfactory  the  remainder  of  the  road 
will  be  operated  under  the  system.  A  telegraph 
wire  will  be  used  and  at  the  same  time  telegraph 
messages  will  be  sent  over  it.  Train  orders  will 
be  sent  by  telegraph. 

The  annual  meeting  of  the  Ohio  and  Indiana 
Telephone  Association  will  be  held  at  the  Grand 
Hotel  in  Cincinnati  on,  February  17th,  i8th  and 
igth.  and  it  is  said  about  200  delegates  will  be  pres- 
ent. It  is  expected  that  several  interesting  addresses 
will  be  made.  C. 


Telephone    News   from   the   Northwest. 

Th.e  Columbia  Telephone  Company,  a  farmers' 
line,  is  soon  to  build  into  Hokah,  Minn. 

A  telephone  line  is  projected  from  Halstead,  Minn., 
to   Ada. 

Business  men  of  Oriska,  N.  D.,  want  a  local 
telephone  exchange,  with  rural  connections,  but  have 
been  unable  to  reach  terms  with  the  lines  situated 
on  each   side  of  the  town. 

The  Wisconsin  Telephone  Company  of  Chippewa 
Falls,    Wis.,    has   cut   over   a   new    switchboard. 

The  Businessmen's  Association  will  petition  the 
Cedar  Falls  (Iowa)  council  for  a  telephone  fran- 
c'  i'e. 

An  Independent  telephone  company  has  been 
■formed  at  Estherville,  Iowa,  and  the  council  will 
be  asked  for  a  franchise.  It  is  intended  to  extend 
the  line  into  the  rural  districts  adjacent  to  the  city. 

The  Crawford  County  Telephone  Companv  at 
Deni-.cn,  Iowa,  v,  11;  increase  its  capi'a'  stock  from 
$SO,oco   to    $80,000. 

A  farmers'  telephone  line  will  be  built  in  the 
vicinity  of  EUendale,  Minn.  R.  J.  Dobell  is  one 
of  the  promoters. 

The  Reinbeck  (Iowa)  Mutual  Telephone  Com- 
pany will   install   an  exchange  at  that  place, 

B.  F.  Simpson  of  Sunnyside,  Iowa,  will  enlarge 
and  improve  the  Audubon  County  telephone  line. 

The  various  rural  telephone  companies  of  Hamil- 
ton  County,   Iowa,   are   talking  of   consolidating. 

The  Automatic  Electric  Company  of  Qiicago  will 
furnish  the  equipment  for  the  new  telephone  ex- 
change at  Sioux  City,  Iowa.  The  new  exchange 
building  will  cost  $25,000  and  will  be  large  enough 
to  accommodate  10.000  telephones. 

The  Frederic  (Iowa)  Mutual  Telephone  Company 
has   been    formed   by    Henry    Chapman    and   others. 

The  Michigan  Bell  Telephone  Company  has  in- 
stalled an  exchange  at  Newberrv'.  Mich. 

The  Fort  Dodge  (Iowa)  Telephone  Company  will 
rush  work  in  the  spring  on  the  extension  of  its 
underground  system.  About  6.500  feet  still  remain 
to  be  put  in, 

William  Knottes  will  install  the  Clark  automatic 
exchange  on  his  telephone  system  at  Long  Pine. 
Neb.  R. 


Southeastern  Telephone  Developments. 

It  is  definitely  stated  that  the  measure  introduced 
in  the  Legislature  of  the  state  of  Virginia  requiring 
all  telephone  companies  in  the  state  to  connect  with 
cue  another  will  not  pass  at  this  term  of  that  body. 

D.  H,  Nixon,  manager  of  the  East  Tennessee  Tele- 
phone Company  at  Knoxvillc,  Tenn.,  has  been  trans- 
ferred to  Chattanooga,  W,  K.  Bordman  of  Lexington, 
Ky„  succeeding  Mr.  Nixon.  Mr.  Nixon  takes  the 
position  of  manager  at  Chattanooga  formerly  held 
i)v  T.  N.  Derrickson,  who  goes  with  the  Cumberland 
Telephone  Company  at  Memphis,  Tenn.  Mr.  Bord- 
man will  be  superintendent  of  the  Knoxville  division 
of  the  Cumberland  Telephone  Company. 

The  Virgilina  Telephone  Company  of  Virgilina. 
\'a.,  has  re-elected  all  but  two  of  the  former  officers. 
.\n  annual  dividend  of  six  per  cent,  was  declared. 
The  company  operates  long-distance  lines,  besides 
a  local  exchange  and  connections  with  the  numerous 
copper  mines. 

.A  new  line  has  just  been  completed  between  Flor- 
ence and  Waterloo,  -Ma.,  and  is  operated  by  theStan- 
tonville  Telephone  Company.  A  connection  with  the 
Bell  is  also  secured.  L- 


Michigan  Telephone  Matters. 

The  American  Car  Telephone  Company,  with  a 
capital  of  $2,500,000,  has  been  organized  in  Grand 
Rapids,  but  incorporated  under  the  laws  of  Arizona. 
It  is  asserted  that  this  company  has  solved  the  prob- 
lem of  telephoning  to  or  from  electric  or  steam  cars 
while  either  are  at  full  speed.  The  general  offices 
of  the  company  will  be  in  Grand  Rapids.  The  offi- 
cers are:  President  and  general  manager.  Theodore 
JMorgan  of  Muskegon ;  vice-president,  F.  W.  Lyle 
of  Dowagiac:  secretarv  and  assistant  general  man- 
ager, E.  L.  Silver  of  Grand  Rapids. 
"At  the  annual  meeting  of  the  Co-operative  Tele- 
phone Companv  of  Detroit,  C.  M.  Burton,  Max  J.  L. 
Towler,  J.  C.  Danziger,  J.  W.  Howland  and  A.  A. 
Cowles  were  elected  directors. 

Among  other  extensive  improvements  the  Bell 
Telephone  Company  is  contemplating  in  its  Mt, 
Clemens  svstem  is  the  laving  in  conduits  of  all  the 
wires  in  the  central  portion  of  the  city.  This  will 
be  done  if  permission  is  obtained  from  the  city  offi- 
cials, w. 
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TELEPHONE  MEN. 

The  Farmers'  Telephone  Company  of  Hanlon- 
town,  Iowa,  has  elected  M,  Blackmore  president  and 
J.   'v'/.  Osborn  secretary  and  manager. 

Harry  Sommers,  superintendent  of  the  Bell  Tele- 
phone Company's  Montana  district,  has  been  pro- 
moted to  be  superintendent  of  construction,  with 
headquarters  at  Salt  Lake  City. 

George  H.  Edwards  of  Boston  has  been  made 
auditor  of  the  Northwestern  Telephone  Exchange 
Company  of  Minneapolis  and  W,  R.  Obermire  of 
Minneapolis    is    assistant   auditor. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  recently  increased  its  traveling  force 
by  securing  the  services  of  George  H.  Pierce.  Mr. 
Pierce  wiU  represent  the  International  company  in 
the  state  of  Iowa,  with  headquarters  at  Des  Moines. 

The  Des  Moines  (Iowa)  Mutual  Telephone  Com- 
pany has  elected  J.  S.  Bellamy  of  Knoxville  presi- 
dent, and  J.  C.  Hume  of  Des  Moines  secretary.  The 
company  is  considering  the  advisability  of  Hoating 
Sioo.ooo  'ivoith  of  bonds  to  pay  for  rebuilding  the 
f-.Kchar.ge. 


NEW  COMPANIES. 


The  Laplata  and  Western  Telephone  Company  of 
Laplata,  Mo.,  has  been  incorporated,  with  a  capital 
stock  of  $15,000. 

S.  Bryant,  T.  E.  Marshall,  Jr.,  and  H.  0.  Barker 
of  Randleman,  N.  C.  are  interested  in  tlie  Randle- 
man  Telephone  Company,  recently  incorporated  with 
a  capital  of  $5,000. 

The  Cumberland  Gap  (Tenn.)  Telephone  i.!oin- 
IJanj',  organized  recently  by  G,  W,  Fortune,  J.  H. 
Quillen  and  others,  has  been  incorporated  with  5 
capital   of  $10,000. 

A  telephone  company  is  about  to  be  organized 
at  Kirksville,  Mo.,  with  a  capital  of  $100,000  for 
the  construction  of  a  telephone  system.  J.  M.  J-vcii- 
iiedy  is  at  the  head  of  the  movement. 

The  Fanners'  Telephone  Company  of  Union  Hill, 
111.,  has  been  incorporated.  The  capital  is  $2,500 
and  the  company  will  build  a  telephone  system,  .Al- 
bert Stehr,  Fred  Stehr  and  J.  C.  Ruder  are  in- 
terested. 

The  Sharp  County  Telephone  Company  of  Even- 
ing Shade.  Ark.,  has  been  chartered  and  will  con- 
struct a  telephone  system.  The  officers  are:  Pres- 
ident, J.  C.  Wilson;  vice-president,  J.  S.  Medley; 
secretary,  C.  L.  Coger;  treasurer,  W.  B.  Ham. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Southern  Massachusetts  Telephone  Company 
has  put  into  commission  its  newly  installed  common- 
battery  system,  to  supplant  the  old  magneto  system 
formerly  in  use  in  the  city  of  Fall  River. 

The  Home  Telephone  Company  of  Fullerton, 
Cal.,  is  constructing  a  line  into  Orange  County  and 
across  the  country  to  Santa  Ana.  The  company  is 
preparing  to  apply  for  new  franchises  in  order  to 
cover  the  surrounding  country. 

Workmen  from  each  end  of  the  line  of  the  Ameri- 
can Telephone  and  Telegraph  Company  met  at 
"  Bryantsville,  Ky..  recently,  thereby  completing  the 
metallic  circuit  between  Cincinnati  and  Louisville. 
Tlie  line  passes  between  Danville  and  Lancaster 
and  loops  may  be  built  to  connect  each  with  the 
through  line. 

The  stockholders  of  the  Kansas  City  Home  Tele- 
phone Comapny  have  taken  preliminary  steps  to 
build  long-distance  lines  which  will  connect  the 
Home  company's  exchange  with  other  cities.  A  con- 
struction company  has  been  organized  with  a  capital 
of  $100,000.  J.  j.  Heim,  Hugh  Ward  and  others 
are  interested.     Incorporation  papers  have  been  filed. 

A  record  of  upward  of  10,000,000  calls  answered 
during  the  year  1903  was  made  by  the  Springfield 
(Mass.)  central  telephone  exchange,  and  some  600 
new  subscribers  were  added  during  the  same  period. 
An  exchange  at  Ludlow  and  another  at  North 
Wilbraham.  near  Springfield,  are  to  be  opened  this 
month. 

The  directors  of  the  Southern  New  England  Tele- 
phone Company  announce  an  increase  of  $500,000 
in  the  capital  stock,  bringing  the  total  up  to  $4,000,- 
000.  The  new  stock  will  be  issued  February  15th 
to  stockholders  of  record  January  15th.  one  new 
share  at  par  being  allotted  to  each  seven  shares 
held.  The  company  operates  chiefly  in  Connecticut, 
and  its  purpose  in  makin.£r  the  issue  is  to  take  up 
loans  recently  made  for  the  purpose  of  improving 
and  extending  the  service.  The  authorized  capital 
is  $5,000,000,  under  a  recent  charter  amendment 
scoured  bv  the  co;n'«any. 


MANUFACTURERS    AND    DEALERS. 

The  Menominee  (Mich.)  Electrical  Company  will 
build  an  addition  to  its  plant  for  the  purpose  of 
manufacturing    telephones. 

President  W.  K  Doolittle  reports  that  the  Sterling 
Electric  Company  of  Lafayette,  Ind.,  after  shutting 
down  for  inventory,  is  again  in  operation,  with  a 
bright  business  outlook. 


January  23,   1904 


WESTERN     ELECTRICIAN 


77 


Another  Telephone  Repeater. 

Telephone  repeaters  form  an  unfailing  subject  for 
the  ingenuity  of  inventors,  and  indeed  they  ma}'  well 
do  so,  for  a  practicable  automatic  telephone  repeater 
would  be  an  extremely  serviceable  device,  and  ought 
to  make  the  fortune  of  its  inventor.  A  recent  pat- 
ent, issued  to  Merritt  Gaily  of  Brooklyn,  N.  Y.,  is 
for  the  telephone  repeater  shown  by  the  accompany- 
ing schematic  drawing. 

On  March  18,  1903.  Mr.  Gaily  filed  an  application 
for  patent  for  a  telephonic  repeater,  in  which  the 
receiving  part  of  the  repeater  was  described  as  hav- 
ing a  doubly  wound  magnet  coil,  one  of  the  wires  of 
the  coil  connecting  vvith  one  main  line  and  the  other 
wire  of  the  coil  connecting  with  another  main  line. 
In  a  primary  circuit  connected  with  the  transmitting 
part  of  the  repeater  were  shown  a  battery  and  two 
induction  coils,  one  of  the  induction  coils  having 
its  secondary  wire  in  one  of  the  main  lines  and  the 
other  induction  coil  having  its  secondary  wire  in 
the  other  main  line.  It  was  also  stated  that  the  two 
induction  coils  might  be  in  one  by  winding  the 
secondary  double  and  connecting  one  of  the  wires 
with  the  one  main  line  and  the  other  wire  with 
the  other  main  line. 

In  the  present  invention,  a  combination  of  the  re- 
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GALLY  S    TELEPHONE    REPEATER. 

ceiving-magnet  coils  and  the  secondary  wires  of 
the  doubly-wound  induction-  coil  is  made.  In  the 
drawing.  (I)  is  the  induction  coil  for  the  repeating 
transmitting  circuit.  The  coil  has  one  winding  in 
the  primary,  which  is  in  the  battery  circuit  (ee') 
with  battery  (B).  The  circuit  is  connected  with 
the  transmitting  part  of  the  repeater.  It  has  the 
ordinary  core  of  soft-iron  wires;  but  as  it  is  in  an 
electric  circuit,  it  is  constantly  magnetic  and  can 
serve  the  purpose  of  a  permanent  magnet  for  the 
receiving  part  of  the  repeater.  The  double  winding 
of  the  secondary  wires  of  the  induction  coil  can  also 
serve  as  the  coils  for  the  receiving  part  of  the  re- 
peater. It  is  therefore  proposed  to  combine  the  re- 
ceiving magnet  of  the  repeater  and  the  repeater 
transmitting  induction  coils  in  one,  as  shown  at  (I). 
As  to  the  receiving  part  of  the  repeater,  the  com- 
pound coil  (I)  acts  as  a  receiving  magnet  operating 
the  receiving  diaphragm.  The  compound  coil  (I) 
also  acts  as  a  compound  induction  coil  for  trans- 
mitting from  the  primary  circuit  of  the  repeater  to 
the  main  lines.  The  two  wires  of  the  secondary 
of  the  induction  coil  connect  one  with  one  of  the 
main  lines  and  the  other  with  the  other  main  line. 
The  core  of  the  induction  coil  being  continually 
magnetic,  operates  on  the  diaphragm  (D)  in  the  same 
manner  as  the  ordinary  permanent  receiving  magnet. 
The  vibrations  of  the  receiving  diaphragm  (D)  op- 
erate the  transmitter  connected  therewith,  transmit- 
ting into  the  other  main  line. 

From  the  diagram  it  will  be  seen  that  the  trans- 
mitting part  of  the  repeater  is  an  ordinary  carbon 
granular  microphone,  having  the  cup  (C)  for  the 
granules  and  the  button  electrode  (E),  which  button 
is  provided  with  three  small  projections  touching 
the  diaphragm  (D).  If  the  repeating  transmitting 
device  is  omitted,  except  the  diaphragm,  and  the  bat- 
tery circuit  is  closed,  then  the  magnet  (I),  with  its 
combination  coils  and  diaphragm  (D)  and  electric 
circuit  (ee'),  will  act  as  a  magneto  transmitter, 
transmitting  from  one  main  line  to  the  other.  The 
core  of  the  combined  receiving  magnet  and  trans- 
mitting induction  coil  is  preferably  made  of  a  bundle 
of   soft-iron  wires. 

A  local  transmitter  (T)  may  be  placed  in  circuit 
(ee')  to  transmit  to  either  or  both  main  lines.  The 
receiver  (R)  may  also  be  placed  in  the  same  circuit 
or  placed  in  a  loop  to  connect  to  either  of  the  main 
lines  at  will.  In  case  the  repeater  is  used  with  mag- 
neto transmitting  device,  if  a  permanent  magnet  is 


used  in  connection  with  or  forming  a  part  of  the 
receiving-magnet  core,  the  battery  may  be  used  or 
not,  as  desired. 

The  coil  (I)  of  the  drawing  is  shown  placed  on 
?n  incline.  This  is  only  to  make  it  in  line  at  right 
angles  to  the  line  of  the  plane  of  the  diaphragm. 
The  diaphragm  is  inclined  from  a  vertical  line  to 
cause  the  button-electrode  (E)  to  rest  against  the 
diaphragm  by  its  own  gravity.  Besides,  this  position 
of  the  transmitting  part  of  the  repeater  is  the  best 
for  the  proper  operation  of  the  carbon  granules  in 
cup. 


Wisconsin  Independent  Telephone 
Convention. 

The  annual  convention  of  the  Independent  tele- 
phone companies  of  Wisconsin  will  be  held  at  Mil- 
waukee on  February  roth  and  nth.  The  Wisconsin 
association  is  one  of  the  strongest  of  the  state  or- 
ganizations, and  its  meetings  have  always  been  suc- 
cessful. The  question  of  an  Independent  exchange 
in  Milwaukee  will  be  taken  up  and  plans  formed  for 
carrying  out  this  undertaking.  Other  matters  of 
importance  to  Wisconsin  companies  will  be  dis- 
cussed, and  an  effort  made  to  secure  the  co-opera- 
tion of  all  the  companies  in  dealing  with  these 
problems.  Some  of  the  prominent  telephone  men 
of  neighboring  states  will  take  part  in  the  programme. 
The  more  important  telephone  manufacture  and  sup- 
ply houses  have  arranged  to  make  displays  of  their 
apparatus.  The  convention  headquarters  will  be  at 
the  Pfister  Hotel,  and  the  sessions  will  be  held  in 
the  hotel  convention   hall. 


Strong  Telephone-patent  Litigation. 

Henry  C.  Strong,  an  aged  inventor,  "one  of  the 
original  inventors  of  the  telephone."  has  again 
attracted  attention  by  reason  of  the  progress  of  his 
infringement  suit  against  the  American  Telephone 
and  Telegraph  Company  and  several  Bell  licensee 
companies.  The  Strong  patent  appears  to  have  been 
issued  in  1885,  and  has  now  expired,  but  it  fonns 
the  basis  of  the  suit  in  which  the  Atlantic  and  West- 
ern Telephone  Company  appears  as  the  plaintiff. 
The  report  of  H.  L.  Strohm.  who  was  appointed 
in  1901  by  Judge  Kohlsaat  to  take  evidence  in  the 
case,  was  filed  last  week  in  the  United  States  Cir- 
cuit Court.  Tlie  amount  of  damages  asked  is  no 
less  than  $50,000,000. 


GENERAL  TELEPHONE  NEWS. 

The  Sunset  Telephone  Company  will  build  a  line 
between  Elma.  Wash.,  and  Centralia.     Cost.  $12,500. 

The  Gainsboro  Telephone  Company  of  Carrolllon. 
Ga,.  has  purchased  tlie  system  of  the  Commercial 
Ti'Iephone  Company  at  Atlanta,  Ga.,  and  will  im.- 
provc   and  operate  the  lines. 

W.  F.  Snider  and  associates  of  Salisbury.  N.  C, 
have  sold  the  Salisbury  and  Spencer  telephone  sys- 
tem to  the  Southern  Bell  Telephone  Company.  The 
lines   will   be   extended   and    improved. 

A  telephone  system  will  be  constructed  and  oper- 
ated in  Oblong,  111.,  by  a  company  recently  incor- 
porated as  the  Oblong  Telephone  Company.  E.  T. 
Shire,  F.  P.  Willard  and  Zach  Wirt  are  interested. 

The  construction  of  a  telephone  system  in  Warren 
County,  Va.,  and  adjacent  counties  will  soon  be 
commenced  hy  the  Royal  Telephone  Company  of 
Fort  Royal.  Va.  This  company  has'  recently  been 
incorporated  by  O.  Harrell,  J.  L.  Borden  and  G.  W. 
Forsyth. 

A  telephone  and  telegraph  system  is  to  be  con- 
structed by  the  recently  incorporated  Nacogdoches 
and  Southeastern  Railroad  Company  of  Nacogdoches, 
Texas.  The  telephone  -lines  will  extend  about  ."^o 
miles  along  the  company's  right-of-way.  E.  B. 
Hayv*'ard   is   president  of  the   company. 

All  the  linemen  employed  by  the  Missouri  and 
Kansas  Telephone  Company  at  Sedalia,  Mo.,  have 
struck  for  an  increase  of  wages.  The  scale  de- 
manded is  as  follows:  City  foreman,  $.1  a  day;  city 
lineman,  $2.50  a  day:  an  increase  of  $10  a  month 
for  all  men  on  monthly  salaries;  time  and  one-half 
for  all  overtime :  double  time  for  Sundays  and  all 
legal  holidays ;  nine  hours  to  constitute  a  day's 
labor. 

The  Home  Telephone  Company  of  Louisville  has 
paid  the  city  $178  as  a  special  franchise  fee,  repre- 
senting $1  for  each  telephone  in  use  above  6,000. 
as  provided  in  the  franchise.  This  company  is  mak- 
ing rapid  progress  and  will,  no  doubt,  be  the  leading 
one  of  the  state.  The  Independent  movement  is 
popular  in  Kentucky  and  many  small  lines  are 
being  planned  at  various  points.  .  These  will  ulti- 
mately be  connected  up  and  receive  the  long-dis- 
tance service. 


Electrical  Notes  from  Mexico. 

A  new  electric-light  plant  will  be  installed  at 
San  Martin  Texmelucan,  Mexico. 

Machinery  for  the  new  electric-light  plant  to  be 
installed  at  Tampico,  Mexico,  has  arrived  from  the 
United  States. 

The  Amparo  Mining  Company  will  install  a  large 
electric-light  and  power  plant  at  its  mines,  situated 
at  Etzlatan,  Mexico. 

An  electric-light  plant  is  to  be  installed  at  the 
Dolores  Trompeta  mine,  situated  in  the  Caloree 
district,  state  of  San  Luis  Potosi. 

The  Mexicaltzingo  Street  Railway  Company  will 
build  a  new  line  over  important  streets  of  Guadala- 
jara, Mexico.     Other  improvements  will  be  made. 

General  Lorenzo  Torres  has  been  granted  a  con- 
cession by  the  Mexican  government  to  establish 
large  hydraulic  works  on  the  Yaqui  River,  situated 
in   the  Guaymas   district. 

The  Mexican  government  is  extending  its  system 
of  telegraph  wires  to  all  parts  of  the  state  of  So- 
nora.  A  large  amount  of  material  is  required  for 
this  work  of  improvement. 

An  electric-light  and  power  plant  to  cost  $20,000 
will  be  installed  at  Jiminez,  Mexico.  The  Legisla- 
ture of  that  state  has  exempted  it  from  all  state 
taxation  for  a  term  of  10  years. 

All  kinds  of  railroad  cars,  including  cars  for 
street  railways,  are  to  be  constructed  at  the  plant 
of  the  Mexican  Car  and  Foundry  Company,  which 
is  to  be  established  at  the  City  of  Mexico. 

It  is  announced  that  the  electric  street-railway 
system  at  Torreon,  Mexico,  is  to  be  extended  to  the 
plant  of  the  Torreon  Smelter  Company,  a  distance 
of  more  than  a  mile.  Dr.  D.  Rios  Zertuche  is  at  the 
head  of  the  enterprise. 

The  electric-light  and  power  plant  which  has  just 
been  installed  at  Hacienda  Almancena,  Mexico,  for 
furnishing  light  and,  power  for  the  famous  Palmillo 
mine,  owned  by  Pedro  Alvarado,  cost  $40,000.  The 
current  is  carried  three  miles  up  the  mountain  side 
to  the  mouth  of  the  mine. 

Tlieodore  V.  Pcerebom.  Francisco  Louvricr  and 
Renato  Jonat  have  secured  government  concessions 
for  the  utilization  of  the  waters  of  the  Jamapa 
River  at  a  point  near  Cordoba,  Vera  Cruz,  for  oper- 
ating a  power  plant.  An  electric-power  plant  and 
transmission  lines  will  be  constructed. 

The  Mexican  government  has  granted  a  conces- 
sion to  Idilon  Villanueva  of  Guadalajara  to  utilize 
the  waters  of  the  Rio  Grande  de  Tuxpam  or  the 
Coahuayana  River,  in  the  state  of  Jalisco,  for  the 
purpose  of  irrigation  and  for  motive  power.  Mr. 
Villanueva  will  establish  a  large  electric-power 
plant.  Under  the  terms  of  the  concession  the  gov- 
ernment grants  an  exemption  of  duties  and  taxation 
on  all  telegraph  and  telephone  wires,  transmission 
cables,  electrical  machinery,  etc.,  necessary  for  the 
proposed'  electrical-power  and  transmission  plant. 
The  enterprise  must  be  completed  and  placed  in 
operation  within  seven  years. 


A  recent  consular  report  states  that  the  Belgian 
iron  works,  at  least  a  number  of  them — including  the 
Societe  Cockerill — are  going  to  equip  their  plants 
with  electric-motor  power.  The  Cockerill  Company, 
which  it  is  believed  will  furnish  the  steel  rails  for 
the  Antwerp-Brussels  high-speed  electric  railroad, 
has  been  negotiating  with  Siemens  &  Halske,  the 
German  electric  firm,  for  the  equipment  of  its  plant 
with  electric  power. 


Chicago  Street-railway  Situation. 

Tlie  last  week  has  been  marked  by  controversy 
due  to  the  differences  of  opinion  between  the  Union 
Traction  Company  and  its  underlying  companies — 
the  North  and  West  Side  companies.  The  differ- 
ences relate  to  the  construction  of  the  new  leases 
made  under  the  recent  reorganization  and  the  ques- 
tions in  dispute  are  what  charges  for  maintenance, 
interest  and  equipment  the  underlying  companies 
must  bear  and  what  are  to  be  paid  by  the  Union 
Traction  Company.  The  question  involves  the  pay- 
ment of  dividends  and  Judge  Grosscup  may  finally 
be  called  to  settle  the  dispute.  The  new  leases 
provided  that  the  agreed  dividends  should  be  paid 
if  the  property  earned  them,  and  most  of  the  stock- 
holders supposed  this  meant  if  the  receipts  of  the 
L^nion  Traction  Company  were  sufficient  to  meet 
the  rent  charges.  Now.  however,  comes  the  propo- 
sition that  these  charges  must  be  made  against  the 
separate  earnings  of  each  underlying  company  and 
be  subtracted  before  the  amount  of  the  dividend  is 
fixed. 

Another  incident  which  created  a  stir  in  traction 
circles  was  the  resignation  of  Henry  G.  Foreman 
from  the  presidency  of  the  board  of  directors  of  the 
Union  Traction  Company.  Mr.  Foreman's  resigna- 
tion is  said  to  be  due  largely  to  his  failure  in  car- 
rying out  plans  involving  J.  Pierpont  Morgan  and 
other  eastern  capitalists  some  months  ago  for  th'e 
speedy  solution  of  the  traction  situation. 

The  local  transportation  committee  has  nearly 
completed  its  labors  on  the  Chicago  City  Railway 
Company's  franchise  ordinance  and  in  its  report 
to  the  City  Council,  it  is  believed  the  plea  of_  the 
advocates  of  municipal  o\\Tier5hip  will  be  entirely 
ignored.  Mayor  Harrison  adheres  to  his  original 
determination  to  have  a  referendum  pn  the  or- 
dinance, whatever  its  provisions,  before  it  is  passed. 
The  City-  company's  proposition  to  pay  the  city^  five 
per  cent,  of  its  gross  receipts  up  to  Si97.ooo,ooo 
for  the  20'year  franchise  and  20  per  cent,  on  all  in 
excess  of  that  amount  was  not  received  with  ap- 
proval bv  the  committee,  and  w^ill  not  change  the 
committee's  attitude  favoring  a  higher  compensation. 
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The  Treatment   of   Malignant   Diseases 
by  Electrical  Methods. 

A  discussion  on  the  subject  of  treatment  of  dis- 
ease by  electricity  tool:  place  at  a  recent  meeting  of 
tlie  British  Medical  Association,  and  was  opened  by 
Dr.  H.  Lewis  Jones,  who  said  that  although  elec- 
tricity w^as  a  powerful  factor  in  the  cure  of  malig- 
nant disease,  yet  medical  men  should  be  careful  to 
avoid  anything  like  overstatement  of  the  case.  Ac- 
cording to  the  Lancet  he  proceeded  as  follows : 

"First  let  us  examine  the  observed  facts  upon 
which  there  is  now  a  general  agreement  of  opinion 
among  X-ray  workers — namely  (i)  that  in  rodent 
ulcer  a  satisfactoiy  result  may  be  often  observed ; 
(2)  that  healing  of  an  ulcerated  cancerous  surface 
has  been  observed  in  a  certain  portion  of  cases  (3) 
that  relief  of  pain  in  cancer  is  a  fairly  common  ex- 
perience ;  and  (4)  that  superficial  nodules,  undoubt- 
edly cancerous  in  nature,  will  sometimes  decrease 
notably  in  size  under  X-ray  treatment.  This  is  the 
groundwork  on  which  we  hope  to  be  able  to  build, 
but  the  edifice  is  not  yet  built,  nor  do  we  even  know 
whether  we  shall  ever  advance  much  further.  Having 
reached  our  present  position  we  are  searching,  I 
might  say  groping,  in  the  dark  for  a  fresh  clue  to 
enable  us  to  progress  another  stage.  What  direction 
shall  we  take?  Shall  we  use  hard  tubes,  soft  tubes,  or 
medium  tubes?  Shall  we  operate  our  tubes  with  the 
anti-cathode  red-hot  or  cool  ?  Shall  we  have  the  tube 
close  to  the  part  or  remote  from  it?  Do  we  desire  a 
reaction  of  dermatitis  or  do  we  need  to  avoid  it 
carefully?  No  one  knows,  though  some  of  us  have 
opinions.  Only  a  sifting  of  cases  and  a  comparison 
of  results  will  in  time  teach  us  whether  these  points 
matter  or  not.  If  we  have  no  successes  to  relate, 
let  us  tell  of  our  failures  and  try  to  learn  from  them. 

"The  successful  treatment  of  rodent  ulcers  by  the 
X-rays  is  now  sufficiently  established  for  us  to  leave 
it  on  one  side  at  present.  I  do  not  mean  that  there 
is  no  more  to  learn  about  this  particular  disease, 
but  that  the  points  not  yet  worked  out  are  such  as 
may  be  left  for  the  present  to  individual  investigators. 
I  would  suggest,  therefore,  that  to-day  we  should 
limit  our  remarks  to  cases  of  undoubted  sarcoma  or 
carcinoma.  If  it  were  possible  to  do  so  we  would 
choose  to  begin  in  the  case  of  carcinoma  with  sim- 
ple superficial  epithelioma,  as,  for  example,  epithe- 
lioma of  the  lip  in  its  earliest  stages.  If  in  such  cases 
it  could  be  satisfactorily  established  that  a  complete 
disappearance  of  the  growth  followed  the  treatment, 
it  would  be  reasonable  to  advance  to  the  more  dilB- 
cult  problems  of  deeper  growths.  Unfortunately, 
these  are  just  the  cases  which  w'e  cannot  as  yet  ob- 
lain.  Naturally,  the  surgeon  who  feels  that  an  im- 
mediate cure  can  be  secured  by  a  prompt  operation 
is  reluctant  to  run  the  risk  of  sacrificing  his  patient's 
chances  by  any  procedure  which  involves  delay.  His 
attitude  is  not  likely  to  change  until  it  can  be  shown 
that  the  results  of  treatment  by  the  X-rays  are  as 
good  as  those  now  obtained  by  excision.  That  is  the 
position  of  affairs  to-day.  and  the  only  material 
which  is  available  for  the  study  of  the  effect  of  the 
X-rays  upon  malignant  disease  is  among  cases  which 
are  too  extensive  or  too  deeply  seated  for  the  sur- 
geon to  be  able  to  touch  them.  Naturally,  this  com- 
plicates matters  a  good  deal  and  adds  very  greatly 
In  the  difficulties  of  the  position. 

In  spite  of  these  difficulties  cases  have  been  re- 
corded which  show  that  the  progress  of  epithelioma 
can  be  profoundly  influenced  by  the  application  of  the 
X-rays.  Even  if  we  pass  over  partial  successes  and 
consider  only  such  as  are  complete  we  find  some 
satisfactory  evidence  to  support  us.  Macintyre  of 
Glasgow  has  recorded  a  case  of  epithelioma  which 
filled  the  nasal  cavity :  eight  months  later  the  whole 
neoplasm  had  disappeared  under  X-ray  treatment. 
The  diagnosis  of  the  case  was  confirmed  by  niicro- 
-scopical  examination.  In  looking  through  the  pub- 
lished recoi"ds  of  the  use  of  the  X-rays  in  cancer 
one  cannot  help  feeling  surprised  to  find  how  few 
of  the  alleged  successful  cases  have  been  so  recorded 
as  to  carry  to  those  who  read  a  reasonable  conviction 
of  success,  and  this,  too,  in  spite  of  the  fact  that 
numbers  of  people  are  working  at  this  subject,  and 
scores,  if  not  hundreds  of  cases  have  been  treated. 
Half  a  dozen  cases  of  unmistakable  cure  of  un- 
doubted cancer,  if  minutely  reported,  would  be  worth 
more  just  now  than  any  number  of  vague  statements 
about  partial  improvement,  favorable  effects  and  the 
like-  The  more  one  examines  the  published  cases  the 
more  suspicious  one  becomes.  In  most  of  them  there 
is  some  flaw  in  the  evidence.  Either  the  diagnosis  is 
uncertain  or  the  patient  is  not  more  than  partially 
relieved  at  the  time  of  w-riting  or  he  has  been  so  un- 
fortunate as  to  die  from  some  intercurrent  disease- 
It  is  greatly  to  be  wished  that  all  medical  men  who 
have  recorded  favorable  cases  will  periodically  sup- 
ply  further  notes  of  the  later  progress  of  their  pa- 
tients. 

"In  short,  while  there  is  a  quantity  of  evidence  to 
support  the  contention  that  the  X-rays  act  bene- 
ficially in  malignant  disease  the  amount  of  evidence 
10  show  that  cures  have  resulted  is  lamentably 
meager.  Wliat  can  be  the  explanation  of  this?  Here 
is  an  agent  which  very  commonly  gives  relief  to  some 
of  the  symptoms  produced  by  a  malignant  growth 
and  yet  fails  to  give  as  much  relief  as  is  really  re- 
quired. Is  it  because  of  some  defect  in  our  technique, 
or  is  it  because  the  cases  subjected  to  X-ray  treat- 
ment are  ill-chosen,  or,  finally,  is  it  from  some  in- 
herent defect  of  the  method  of  a  fundamental  kind? 
This  is  the  crux  of  the  situation.     First  as  to  tech- 


nique. Have  we  yet  to  discover  that  some  tubes  only 
emit  the  right  kind  of  X-ray?  Have  we  to  use  our 
tubes  differently,  or  do  we  fail  from  insufficient 
perseverance?  The  nature  of  the  tube,  the  degree 
of  penetration  of  the  rays  which  it  gives  off,  the 
proximity  of  the  tube  to  the  affected  part,  the  pro- 
duction of  a  reaction  or  not,  are  all  points  on  which 
further  knowledge  is  wanted.  Already  there  is  a 
divergence  of  opinion  as  to  the  need  for  a  dermatitis 
or  not,  for  while  some  observers  think  that  the  good 
effect  is  in  proportion  to  the  amount  of  dermatitis, 
others  hold  a  quite  opposite  view.  Secondly  as  to 
the  selection  of  cases.  Most  of  us  will  agree  that 
the  cases  hitherto  submitted  for  X-ray  treatment 
have  been  of  the  most  unpromising  character.  Most, 
if  not  all  of  them,  have  been  of  a  kind  which  were 
already  too  advanced  to  be  other  than  practically 
hopeless  from  the  first.  And  whereas  the  failure 
has  usually  been  from  the  re-appearance  of  the  dis- 
ease in  a  vital  organ  remote  from  its  original  seat, 
the  application  of  the  X-rays  has  so  far  justified  their 
employment  by  improvements  at  the  place  to  which 
they  were  applied.  Thirdly,  as  to  inherent  defects 
in  the  X-ray  method.  It  may  be  that  all  our  efforts 
will  be  in  vain  because  of  this ;  but  until  the  method 
has  been  tried  for  simple  cases  at  an  early  stage  we 
cannot  abandon  our  attempts. 

"In  my  opinion,  the  proper  course  to  adopt  would 
be  to  start  the  X-ray  treatment  as  soon  as  possible 
after  the  removal  of  the  primary  growth  by  the  sur- 
geon and  not  to  wait  until  recurrences  have  seriously 
spoiled  the  chances  of  success.  I  would  avoid  all 
masking  of  the  surrounding  parts  by  impervious 
screens  for  fear  lest  the  screens  should  shield  some 
foci  of  disease.  It  is  probable  that  the  use  of  lead 
screens  have  contributed  a  good  deal  to  the  failures 
of  the  past.  I  would  use  a  medium  tube  and  would 
prefer  to  operate  with  a  hot  anti-cathode.  I  would 
avoid  dermatitis  by  arranging  the  exposures  suitably, 
and  I  would  continue  the  treatment  with  occasional 
breaks  xor  three,  four  or  five  months. 

"In  conclusion,  it  is  necessary  to  speak  of  other 
proposed  electrical  methods — namely,  the  high-fre- 
quency method  and  the  use  of  the  static  machine. 
Both  of  them  have  been  tried  and  both  have  had 
some  slight  success  to  show.  In  both  methods  there 
is  a  common  factor — namely,  the  presence  of  catliode 
rays — and  it  seems  to  me  possible  that  these  may 
require  further  examination.  Curiously  enough, 
radium  has  lately  been  tried  for  the  relief  of  cancer 
and  cases  of  its  favorable  action  have  been  mentioned. 
The  rays  emitted  bj'  radium  are  of  two  kinds,  one 
apparently  identical  with  the  X-rays  and  one  with 
the  cathode  rays,  and  it  may  be  that  the  combina- 
tion of  the  cathode  rays  with  the  X-rays  has  some 
special  advantage." 

J.  F.  Hall-Edwards  (Birmingham)  continuing  the 
discussion,  said  that  the  failures  so  far  noted  were 
largely  due  to  the  extremely  unfavorable  character 
of  the  cases  submitted  to  the  treatment.  He  had 
no  doubt  at  all  that  cases  of  early  epithelioma  of  the 
surfaces  of  the  body  could  be  cured  by  the  X-rays 
in  a  satisfactory  manner.  As  to  internal  cases,  he 
had  treated  a  case  of  cancer  of  the  rectum  by  ap- 
plications to  the  sacral  region,  and  his  patient  was 
alive  still  after  three  years  had  elapsed,  and  the 
growth  had  diminished  in  size.  He  had  often  noticed 
that  with  the  appearance  of  dermatitis  the  patient 
began  to  feel  better.  He  would  like  to  know 
whether  the  use  of  the  X-rays  did  harm  in  some 
cases  by  leading  to  the  liberation  of  toxins  during 
the  process  of  regression  of  the  tumors  under  treat- 
ment. He  agreed  in  preferring  a  medium  tube  with 
a  hot  anti-cathode.  He  insisted  less  now  than  he 
had  formerly  done  on  the  necessity  for  producing 
a   sharp   dermatitis. 

Chisholm  Williams  (London)  had  obtained  good 
results  from  the  use  of  the  high-frequency  machine. 
His  method  was,  he  believed,  very  important  if  suc- 
cessful results  were  to  be  obtained  by  that  apparatus. 
He  used  an  electrode  of  glass  tube  so  exhausted  as 
to  emit  X-rays.  Its  vacuum  could  be  judged  by 
seeing  whether  the  wall  of  the  tube  emitted  a  green 
phosphorescence.  If  it  did  this  X-rays  were  being 
produced.  There  were  present,  therefore.  X-rays, 
cathode  rays,  ultra-violet  light,  and  general  electrifi- 
cation. The  tube  could  be  put  in  contact  with  the 
patient  and  X-ray  burns  were  not  at  all  likely  to 
result.  He  had  obtained  marked  relief  in  many 
cases,  but  had  no  complete  cure  to  record  as  yet. 

Dr.  C.  H.  Allfrey  (St.  Leonard's)  suggested  that 
drugs  might  be  employed  together  with  the  electrical 
treatment ;  possibly  iodide  of  potassium  might  be 
useful  to  remove  the  products  of  the  breaking  down 
of  the  growths. 

Dr.  Horace  Manders  (London)  had  tried  experi- 
ments with  the  high-frequency  current,  using  vacuum 
electrodes  of  blue  glass,  particularly  of  cobalt  glass. 
He  advised  the  study  of  the  pulse  tracings  during 
and  after  treatment,  also  a  careful  examination  of 
the  urine. 

Dr.  Lovell  Drage  (Hatfield)  had  found  benefit 
in  many  cases  of  malignant  disease  from  the  use  of 
cinnamate  of  sodium  as  a  hypodermic  injection  :  he 
thought  that  this  method  might  give  improved  re- 
sults if  combined  with  the  electrical  treatment.  The 
effect  of  cinnamate  of  sodium  had  been  surprisingly 
good  in  some  of  his  cases. 

Among  other  matters  touched  on  was  radium  and 
its  possible  therapeutic  uses.  It  was  pointed  out  that 
radium  had  one  valuable  quality  which  would  help 
in  proportioning  the  times  of  exposure — namely,  that 
its   radiations  were  uniform  in  strength. 


The  president  (Dr.  H.  Lewis  Jones),  in  closing 
the  discussion,  said  that  several  valuable  points  had 
been  elicited  by  the  debate.  He  believed  that  the 
vacuum  electrode  used  with  a  high-frequency  coil 
might  develop  into  a  useful  instrument.  The  dif- 
fused X-rays  offered  some  advantages,  particularly 
in  the  diminished  risk  of  X-ray  burns,  and  it  was 
highly  probable  that  the  co-existence  of  cathode  rays 
around  such  a  tube  might  be  useful.  He  had  treated 
a  patient  after  an  operation  for  the  removal  of  a 
recurrent  carcinoma  in  the  glands  of  the  neck  with 
the  object  of  preventing  a  further  recurrence.  After 
three  months  of  mild  X-ray  treatment  the  scar  of 
the  operation  wound  began  to  feel  hard  and  it  was 
again  excised.  A  microscopical  examination  showed 
the  presence  of  a  few  cancer  cells,  much  fibrous  tissue, 
and  some  extravasated  blood  corpuscles,  and  the 
pathologist  wdio  reported  on  the  specimen  was  doubt- 
ful as  to  its  exact  character.  The  specimen  removed 
at  the  preceding  operation  was  of  typical  carcinoma, 
rich  in  cells.  The  X-rays  seemed,  therefore,  to  have 
influenced  the  growth  and  to  have  altered  its  char- 
acter in  a  favorable  direction.  He  thought  that  a 
more  vigorous  application  of  the  rays  might  have 
been  successful  in  preventing  the  reappearance.  He 
hoped  that  the  subject  of  X-ray  treatment  for  malig- 
nant disease  w^ould  again  come  before  the  sub-section 
of  electrotherapeutics  in  1904,  and  that  further  ad- 
vances might  by  that  time  have  been  achieved. 

Before  the  same  association,  Chisholm  Williams 
opened  a  discussion  on  "The  Treatment  of  Tubercu- 
lous Diseases  by  Electrical  Methods,"  in  the  course 
of  which  he  said  that  he  had  used  high-frequency 
methods  on  43  cases  of  pulmonary  tuberculosis,  and 
after  two  years  40  of  these  were  living,  although 
one  was  very  ill  with  tubercle  of  the  urinary  tract. 
It  appeared  that  there  was  an  increase,  followed  by 
a  decrease,  of  bacilli  in  the  sputa,  and  for  a  few  days 
there  was  a  distinct  rise  of  temperature.  After  this, 
however,  the  patients  exhibited  great  improvement. 
The  high-frequency  treatment  of  lupus,  by  the  high- 
vacuum  glass  tube,  was  very  satisfactory. 


A  Method  of  Electrolytic  Drilling. 

Drilling  by  means  of  the  electric  arc  has  been  used 
to  some  extent,  notably  in  drilling  armor  plate.  In 
this  process  the  plate  to  be  drilled  is  one  electrode, 
connected  to  one  terminal  of  a  generator,  and  a 
carbon  electrode  connected  to  the  other  terminal  of 
the  generator  is  held  against  the  plate.  Another 
process  is  to  soften  the  plate  locally  by  an  electric 
current,  making  the  place  to  be  drilled  the  resistance 
in  the  electric  circuit,  and  then  drilling  out  in  the 
ordinary   manner. 

Sherard  Cowper-Coles  has  undertaken  some  ex- 
periments, described  in  the  Electrochemist  and  Metal- 
lurgist of  London,  with  the  object  of  ascertaining 
whether  it  is  possible  to  drill  and  slot  holes  elec- 
trolytically  at  a  sufficiently  rapid  rate  to  be  of  com- 
mercial value.  Such  a  process  would  have  many 
advantages,  as  holes  of  any  shape  could  be  drilled 
in  hardened  armor  plates  and  could  be  pierced  with- 
out drawing  the  temper. 

In  the  first  experiments  the  electrolyte  was  pro- 
jected on  to  the  iron  to  be  drilled,  a  current  of  elec- 
tricity being  caused  to  flow  from  the  metal  to  be 
drilled  through  the  jet  of  liquid,  and  thus  back  to 
the  generator.  This  method  was  found  to  be  fairly 
satisfactory,  but  the  holes  were  not  sufficiently  true. 
--V  different  nozzle  was  then  constructed,  the  elec- 
trolyte being  rapidly  circulated  through  the  nozzle, 
and  round  a  baffle  plate  placed  down  the  center,  so 
as  to  get  rapid  circulation.  A  pointed  rod,  fitted  in 
a  gland,  was  so  arranged  as  to  be  near  the  end  of 
the  baffle  plate.  In  this  apparatus  the  rod  forms 
the  negative  electrode,  on  which  the  iron  is  depos- 
ited as  a  powder,  due  to  the  high  current  density, 
and  is  washed  away  by  the  rapidly  circulating  elec- 
trolyte. The  end  of  (he  nozzle  is  fitted  with  a 
removable  rubber  washer,  the  shape  and  size  of  the 
hole  to  be  drilled  are  determined  by  the  shape  and 
size  of  the  rubber  washer-  Some  of  the  best  results 
when  drilling  iron  have  been  obtained  with  a  solution 
of  sulphuric  acid-  Good  results  have  also  been  ob- 
tained  with   ordinary   salt  water. 

As  in  the  case  of  the  arc  drilling  device,  the  plate 
is  made  one  electrode  and  the  pointed  rod  the  other. 
The  parts  can  be  so  arranged  as  to  work  from  both 
sides  of  the  plate  to  be  drilled,  the  plate  being  made 
one  electrode  and  current  flowing  from  it  to  the 
two  nozzles.  The  electrodes  may  also  be  mounted 
concentrically  in  a  revolving  head  similar  to  that  of 
a  lathe.  This  gives  to  the  electrode  points  a  cir- 
cular motion  which  is  adaptable  to  cutting  out  large 
holes,  as.  for  instance,  manholes  in  boiler  plates.  Of 
course,  for  drilling  a  small  hole  the  electrodes  are 
forced    straight   through   without  circular   motion- 


Merchants  and  mining  men  of  Okanogan  County 
and  in  the  to\^^^  of  Chelan.  Wash-,  are  organizing 
a  transportation  company  to  operate  boats  on  the 
Columbia  River  from  Wenatchee  to  the  mouth  of 
the  Okanogan  River  and  then  up  to  McLaughlin 
Canyon,  a  distance  of  100  miles.  At  the  canyon  a 
short  electric  railway  will  transport  the  freight  to 
up-river  boats,  which  will  run  to  Fairvicw,  B.  C- 
In  addition  to  this,  n  20-mile  electric  railway  is  to 
be  constructed  from  the  river  to  the  town  of  Night- 
hawk.  The  railway  will  be  used  to  transport  ore 
from  the  mines  to  the  boats.  J.  M-  Hagerty  of 
Nighthawk  and  Captain  Depew  of  Chelan  are  in- 
terested in  the  new  enterprise. 
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CORRESPONDENCE. 


Great  Britain. 

London,  January  9. — The  official  report  of  the  fire 
which  occurred  atthe  Bristol  electricity  works,  gives 
no  particulars  as  to  the  cause  of  the  outbreak.  The 
makers  of  the  switchboard  at  which  the  fault  oc- 
curred have  made  every  investigation  with  a  view 
to  discovering  what  defect  in  the  design  led  to  the 
disaster.  The  system  upon  which  the  failure  oc- 
curred was  single-phase,  alternating  current  at  2,000 
volts,  and  the  fire  resulted  in  the  total  destruction 
of  the  high-tension  switchboard  and  great  damage 
to  the  buildings  and  machinery.  There  was  a  load 
of  about  3,000  kilowatts  on  at  the  time,  which  was 
taken  up  by  two  400-kilowatt  machines  in  one  power 
station,  and  four  750-kilowatt  machines  in  the  other, 
both  power  .houses  being  connected  up  through  one 
switchboard.  The  general  assumption  as  to  the  cause 
of  the  fire  is  that  one  or  both  of  the  machine  fuses 
blew,  apparently  followed  by  a  severe  arc  in  the 
fire  panel,  which  burned  through  the  slate  above  it 
and  melted  the  fuse  contacts  and  metallic  connec- 
tions between  the  fuses  and  the  switches.  The  mak- 
ers say  that  the  cellular  switch  gear,  although  ap- 
parently at  fault,  was  of  an  obsolete  type,  yet  the 
arc  caused  by  the  failure  was  confined  to  the  switch 
and  fuse  panels  of  three  or  four  machines.  As  a 
matter  of  fact,  the  damage  was  not  so  serious  as 
was  at  first  imagined   and   reported. 

Great  attention  is  now  paid  to  turbo-generators 
in  Great  Britain,  and  they  have  been  installed  on 
a  moderate  scale  in  many  electricity  generating  sta- 
tions. Mention  has  already  been  made  of  their 
employment  on  a  large  scale  in  connection  with  two 
of  the  power  companies,  and  the  Glasgow  corpora- 
tion is  now  seeking  tenders  for  two  3,000-kilowatt, 
6,500-volt,  three-phase  turbo-alternators. 

The  gas  journals  have  made  a  little  capital  out 
of  the  fact  that  during  the  year  one  or  two  towns 
in  Great  Britain  have  discarded  electric  for  gas 
lighting  on  the  streets.  It  is  true  that  such  has 
been  the  cffse  in  two  instances  where  the  amount 
of  public  lighting,  electrically,  has  not  been  excessive. 
In  some  localities  the  comparison  between  gas  and 
electric  lighting  for  street  purposes  is  apt  to  be 
regarded  more  from  the  point  of  view  of  cost  than 
the  increased  illumination  given  by  the  latter.  As  a 
matter  of  fact,  since  the  introduction  of  electric 
lighting  into  the  larger  towns,  the  amount  of  public 
lighting  has  increased  by  leaps  and  hounds. 

The  competition  of  electric  tramways  continues 
to  have  a  most  serious  effect  upon  the  suburban 
traffic  of  the  steam-railway  companies.  This  has 
once  more  to  be  reported  by  reason  of  the  fact  that 
in  one  district  served  by  the  Great  Northern  Rail- 
way Company  it  has  been  decided  to  close  one  sta- 
tion, owing  to  the  decreased  traffic  due  to  the  in- 
creased patronage  of  the  electric  tramways.  The 
district  in  question  is  served  by  the  Leeds  municipal 
lines.  It  will  be  remembered,  too,  that  a  short  time 
ago  the  local  railway  serving  Glasgow  restricted 
its  service  for  the  same  reason  and  now  is  seeking 
powers    to   work  its   lines    by  electric  traction. 

The  constitution  of  Mr.  Joseph  Chamberlain's 
commission,  which  will  inquire  into  the  possibilities 
of  general  advantage  should  England  revert  to  a 
protective-tariff  policy,  has  almost  been  completed. 
The  chairman  of  the  commission  has  been  selected 
and  is  Sir  Robert  Herbert,  G.  C.  B.,  chairman  of 
the  Telegraph  Construction  and  Maintenance  Com- 
pany, and  a  director  of  the  Eastern  and  South  Afri- 
can Telegraph  Company.  Several  members  are  in- 
terested in  the  various  branches  of  engineering. 

A  large  extension  of  the  London  County  Council's 
conduit  system  of  tramways  in  the  south  of  London 
will  shortly  be  put  into  operation.  In  the  north 
slower  progress  is  being  made.  In  fact,  within  the 
county  of  London  itself  no  road\vork  has  yet  been 
started.  The  great  difficulty  has  been  in  securing 
the  acquiescence  of  the  borough  councils  to  the  con- 
duit system,  but  one  by  one  they  are  gradually  agree- 
ing. In  the  mean  time,  the  lines  running  from  the 
county  boundary  are  being  converted  to  the  over- 
head   system  by   the  company   which    leases   them. 

Following  an  amalgamation  of  the  German  houses, 
the  business  of  the  British  Schuckert  Electric  Com- 
pany has  now  been  amalgamated  with  Siemens  Bros. 
&   Co. 

A  considerable  increase  In  the  use  of  Nernst  lamps 
for  public  lighting  is  taking  place.  The  engineer 
to  the  Maidstone  corporation  has  made  numerous 
tests  upon  the  one-ampere,  half-ampere  and  quarter- 
ampere  sizes  in  comparison  with  gas  lamps,  and 
these  have  been  greatly  in  favor  of  the  former.  The 
makers,  too,  have  effected  several  improvements  in 
the    details,   and    now   give*a  substantial    guarantee. 

G. 


New  York. 

New  York.  January  16. — The  uses  to  which 
electricity  will  be  put  in  the  New  York  Times 
Building  when  completed  will  combine  a  greater 
number  and  greater  variety  than  any  other  structure 
in  this  city.  The  January  loth  issue  of  the  Times 
describes  at  some  length  the  electrical  equipment  of 
the  building,  from  which  it  is  seen  that  electricity 
will  operate  over  100  different  appliances.  It  will 
run  the  presses,  light  the  building  and  furnish  vari- 
ous conveniences  in  the  interest  of  tenants.  Steam 
will  be  almost  an  unknown  quantity,  as  it  will  be 
used  only  for  heating  purposes,  and  then  only  at  a 
pressure  of  five  pounds.     The  electrical  supply  will 
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be  furnished  by  the  New  York  Edison  Company 
and  will  furnish  power  for  109  motors,  rated  at 
900  horsepower,  light  for  4,000  incandescent  lamps, 
IS  arc  lights,  one  searchHght,  signs,  bulletins. 
Cooper  Hewitt  lamps,  and  for  many  novelties,  ag- 
gregating the  use  of  current  amounting  to  more 
than  400,000  kilowatt-hours  per  annum.  There  will 
be  independent  connections  with  three  supply  stations 
of  the  Edison  company. 

The  committee  having  in  charge  the  arrangements 
for  the  annual  dinner  of  the  American  Institute  of 
Electrical  Engineers  on  February  nth  has  arranged 
for  the  features  of  the  event.  The  dinner  will  be 
held  in  the  ballroom  of  the  Waldorf-Astoria  at  7 
o'clock  p.  m.  Thomas  A.  Edison,  In  commemora- 
tion of  whose  birthday  the  dinner  will  be  given, 
will  he  the  guest  of  honor.  The  following  appoint- 
ments on  preliminary  arrangement  have  been  made : 
Committee  on  menu,  T.  C.  Martin;  committee  on 
tickets  and  admission,  C.  F.  Bates,  Calvert  Town- 
ley;  committee  on  decorations,  Arthur  Williams; 
committee  on  invitations,  Charles  W.  Price  (chair- 
man), E.  H.  Mullen,  Bancroft  Gherardl,  Jr..  and 
William  J.  Hammer. 

A  bill  to  create  a  railroad  commission  for  this 
city  will  be  reported  to  a  conference  of  organizations 
of  Greater  New  York  to-day  in  the  Board  of  Trade 
and  Transportation.  The  bill  is  the  work  of  a  com- 
mittee appointed  in  October  last  and  the  call  for 
the  meeting  is  signed  by  William  H.  Gibson  as 
chairman  and  Frank  S.   Gardner  as  secretary. 

At  a  meeting  of  the  Board  of  Rapid  Transit 
Commissioners  on  Friday,  Controller  Grout,  who 
is  ex-officio  member  of  the  commission,  commented 
favorably  on  the  bill  introduced  to  the  Legislature 
allowing  the  city  to  Issue  bonds  to  the  extent  of 
$50,000,000  to  be  used  for  new  subway  tunnels 
on  both  the  East  and  West  Sides.  The  controller 
said  he  believed  the  city  should  be  permitted  to  go 
ahead  with  this  work  and  that"  the  new  tunnels 
should  be  so  arranged  in  the  plans  that  an  entirely 
independent  company  might  come  in,  and,  If  their 
bids  should  be  the  lowest,  be  able  to  build  and 
operate  them  without  any  reference  to  the  subway 
system  now  in  the  course  of  construction.  Requisi- 
tions for  $750,000  for  work  on  the  various  branches 
of  the  subway  system  during  December  were  ap- 
proved bv  the  commission. 

It  Is  thought  probable  that  the  Pennsylvania  Rail- 
road Company  will  reject  the  bids  submitted  on 
December  15th  last  by  various  contractors  for  the 
construction  of  the  tunnels  under  East  and  North 
Rivers  in  connection  with  its  great  terminal  and  ad- 
vertise for  new  bids.  Such  action  was  foreshadowed 
a  few  days  after  the  bids  had  been  opened,  and  now 
that  sufficient  time  has  elapsed  to  examine  these  bids 
it  has  developed  that  as  a  rule  they  are  not  satis- 
factory to  President  Cassatt  or  to  the  engineering 
commission  which  supervised  the  preparations  of  the 
plans  and  specifications  and  which  will  supervise 
the  work  of  construction.  It  has  been  learned  that 
some  of  the  bids  submitted  were  considerably  higher 
than  the  estimate  of  the  commission.  Others  were 
not  in  accordance  with  the  specifications,  the  bids 
in  some  instances  being  based  upon  specifications 
or  ideas  of  the  bidders. 

Electricity  instead  of  steam  power  was  used 
Monday  for  the  first  time  on  the  Ridgewood  branch 
of  the  Brooklyn  elevated  road,  an  electric' train  of 
five  cars  being  substituted  for  the  old  four-car 
steam  train.  The  Brooklyn  Rapid  Transit  Company 
expects  to  abandon  the  locomotive  service  entirely 
on  April  ist.  O. 


New  England. 

Boston,  January  16. — The  thirty-fifth  annual  re- 
port of  the  Massachusetts  railroad  commissioners 
gives  some  interesting  statistics  regarding  the  capital 
invested  in  street  railways  of  this  state,  from  which 
it  appears  that  the  investment,  capital  stock  and 
net  debt  Included,  increased  during  the  last  year 
by  nearly  $9,600,000,  rising  from  $113,071,113  to 
$122,666,365.  The  total  income  of  all  the  street- 
railway  companies  for  the  year  ended  September  30. 
1903,  to  which  time  the  report  Is  made  up.  was  $27,- 
027,651,  against  expenditures  aggregating  $27,010,- 
9S2.  leaving  a  net  balance  of  $16,669  to  be  added 
to  the  surplus  account.  The  accident  record  fur- 
nishes food  for  considerable  reflection.  The  whole 
number  of  injuries  reported  was  3.974;  and  while 
most  of  these  were  trivial,  of  course,  there  were 
84   on   the    fatal    list. 

The  Massachusetts  Electric  Companies  will  soon 
have  in  operation  a  complete  new  high-tension  sys- 
tem for  supplying  power  to  the  lines  included  in 
the  properties  of  the  combination,  three  new  steam 
turbine  alternating-current  stations  being  planned  to 
supersede  upward  of  a  dozen  engine-driven  direct- 
current  stations  scattered  over  the  territory  cov- 
ered by  the  lines.  South  of  Boston  the  big  stations 
will  be  at  Fall  River  and  Quincy  Point,  with  sub- 
stations so  placed  that  each  will  serve  an  area  of 
five  miles  in  each  direction.  The  Fall  River  station 
will  be  of  12,000  horsepower,  the  Quincy  station  of 
15,000  horsepower.  North  of  Boston  five_  of  the 
present  stations  will  be  superseded  by  a  big  9.0CO- 
liorsepower  station  at  Danvers. 

When  the  Western  Massachusetts  Street  Railway 
Company  builds  its  proposed  line  from  Lee  to  W>st- 
field,  in  Massachusetts,  connecting  at  the  latter  place 
with  the  \\'oronoco  Street  railway,  and  the  line 
from  Stockbridge  to  State  Line,  now  being_  sur- 
veyed, is  also  constructed,  there  will  be  a  chain  of 
electric    roads    closely    paralleling    the    Boston    and 
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Albany  steam  railroad  between  the  two  cities  which 
give  the  latter  its  name.  The  mileage  is  as  follows : 
Boston  to  Worcester.  44;  Worcester  to  Spencer  18  ■ 
Spencer  to  Westfield,  48;  Westfield  to  Stockbridge. 
28;  Stockbridge  to  State  Line,  14.  total  in  Massa- 
chusetts, 152  miles;  State  Line  to  Chatham,  15; 
Chatham  to  Claverack,  10;  Claverack  to  Mellenvllle. 
14;  Mellenvllle  to  Hudson,  16;  Hudson  to  Albany, 
28;  total  in  New  York,  83  miles. 

Considerable  stir  has  been  created  in  Pittsfield, 
Mass.,  by  the  action  of  the  new  city  government, 
inaugurated  at  the  beginning  of  the  present  year. 
At  the  last  meeting  of  1903  the  majority  granted 
four  important  franchises  to  the  Pittsfield  Street 
Railway  Company,  the  minority  protesting  thereat. 
At  the  first  meeting  of  1904,  held  this  week,  these 
franchises  were  summarily  revoked  as  a  result  of 
a  change  in  the  political  complexion  of  the  Board 
of  Aldermen.  An  appeal  to  the  board  of  railroad 
commissioners   is    said   to  be   contemplated. 

The  town  of  Cohasset,  which  has  many  wealthy 
summer  residents,  who  are  opposed  to  the  invasion 
of  the  trolley  cars,  is  confronted  with  a  merry  war 
over  the_  question  of  granting  a  franchise  for  a 
street  railway  within  the  town  limits.  Irving  M, 
Garfield,  son  of  the  late  President  James  A.  Gar- 
field, has  been  retained  as  opposing  counsel  by  one 
faction,  and  other  eminent  attorneys  are  also  en- 
gaged in  behalf  of  the  remonstrants.  The  petitioners 
desire  a  location  for  the  Norwell  and  Scltuate  Street 
Railway  Company's  proposed   line. 

The  Metropolitan  Park  Commission,  which  has 
supervision  over  the  parks  of  Boston  and  the  sub- 
urban districts  adjacent  to  the  larger  city,  has  or- 
dered an  electric  motor  from  the  General  Electric 
Company  for  the  operating  of  the  Wellington  draw- 
bridge, on  the  park  roadway  between  Somervllle 
and  Medford,  over  the  Mystic  River.  This  is  the 
first  instance  in  New  England  of  the  use  of  an 
induction  motor  for  the  operating  of  a  drawbridge, 
it  is  stated,  and  the  fact  will  be  noted  by  engineers 
having  the  planning  of  similar  structures  in  future. 

A  suit  of  the  Thomson-Houston  company  against 
the  Ohio  Brass  Company,  the  Pettingell-Andrews 
Company  and  C.  B.  Price,  president  of  the  latter,  for 
injunctions  to  restrain  the  defendants  from  alleged 
violations  of  patents  393.278  and  396,313,  issued  to 
Charles  J.  Van  Depoele  for  a  crossing  or  cross- 
over for  use  with  an  overhead  wire  in  underrun- 
ning-trolley  systems  of  electric  railways,  was  heard 
by  Judge  Hale  in  the  United  States  Circuit  Court 
last   Monday.     The   decision    was   reserved. 

The  Edison  Electric  Illuminating  Company,  which 
has  been  gradually  buying  up  a  number  of  electrlc- 
light  plant?  in  the  municipalities  around  Boston,  has 
just  acquired  the  Somervllle  Electric  Light  Corn- 
pan}',  the  consideration  named  being  $577,000.       B. 


Dominion  of  Canada. 

Ottawa,  Out..  January  16. — According  to  a  recent 
cable  from  London,  it  is  understood,  upon  reliable 
authority,  that  a  company  of  prominent  English  cap- 
italists is  sending  experts  to  Canada  to  prospect  the 
country's  waterpowers,  with  the  object  of  utilizing 
tliem   for   electrical   purposes. 

G.  A.  Overstrom.  a  prominent  Swedish  mining 
engineer  and  the  inventor  of  the  Overstrom  con- 
centrating table,  has  been  in  Renfrew  County,  Ont, 
supervising  tiie  erection  of  the  large  new  mill  of 
the  Canada  Corundum  Company.  He  states  that 
this  mill,  which  will  be  in  operation  in  about  two 
weeks,  is  larger  than  any  ore-concentrating  mill  in 
Canada.  Its  daily  output  of  grain  corundum  will  be 
worth  between  $2,000  and  $3,000. 

An  influential  deputation,  representing  the  large 
electrical  interests  at  Niagara  Falls,  has  interviewed 
the  Ontario  government  with  a  view  of  obtaining 
permission  to  export  electrical  energy  from  Canada 
to  the  United  States.  The  International  Railway 
Company,  which  includes  the  Gorge  line  to  Buffalo 
and  the  Niagara  Falls  Park  and  River  line,  has  not 
sufficient  power,  and  its  representatives  desire  that 
the  Canadian  power  companies  shall  have  the  right 
to  export  power.  It  was,  however,  thought  doubt- 
ful whether  the  government,  under  the  constitution, 
could  allow  the  exportation  of  power,  and  the  mat- 
ter has  been   taken   under  advisement. 

An  electric  railway  between  Frederickton  and 
Woodstock,  in  the  province  of  New  Brunswick,  is 
projected  by  Messrs.  Shaw  of  Pokiok  and  Gilman 
&  Bivrden,  mill  owners.  American  capitalists  will 
also  be  interested  in  the  enterprise.  The  new  line 
will  be  used  for  carrying  freight  and  passengers. 

The  Ontario  government  h_as  obtained  information 
from  provincial  cities,  towns  and  villages  regarding 
municipal  undertakings  covering  a  period  from  1S9S 
to  1902.  The  electrical  statistics  compiled  from  the 
returns  sent  in  show  that  electric  lighting  was  a 
losing  business  in  cities,  but  successful  in  towns  and 
\'illage5.  The  following  figures,  in  regard  to  electric 
undertakings,  are  for  the  average  of  the  years  1S98 
to  1902 :  There  were  three  cities.  23  towns  and 
eight  villages  owning  and  operating  electric-light 
plants  in  the  province.  The  capital  provided  for 
electric  lighting  by  cities  amounted  to  $81,573,  by 
towns  $537,355  and  by  villages  $121,565.  The  aver- 
age annual  income  from  electric-lighting  plants  in 
cities  was  $7,613.  with  working  expenses  at  $18,418: 
the  average  income  for  to^\Tis  was  $134803  and 
working  expenses  $107,581,  and  in  villages  the  av- 
erage income  was  $11,247  and  working  expenses 
57,893. 
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Indiana, 

Indianapolis,  January  iS. — The  Indianapolis,  Dan- 
ville and  Rockville  Traction  Company  has  increased 
its  capital  stock  from  $100,000  to  $700,000.  The 
increase  of  $600,000  is  in  consideration  of  the  con- 
struction and  equipment  of  the  company's  new  road 
from  Indianapolis  to  Danville.  A  large  increase  in 
the  capital  stock  of  the  Ft.  Wayne  and  Southwest- 
ern Traction  Company  was  also  recorded  by  the 
secretary  of  state.  The  capital  stock  of  $1,875,000 
was  increased  to  $2,000,000. 

The  Winona,  W'arsaw  and  Goshen  Electric  Railway 
Company  filed  articles  of  incorporation  on  the  6th 
instant.  The  company  intends  to  build  an  electric 
line  from  Winona  through  Milford  Junction  and 
Milford,  in  Kosciusko  County,  and  Nappanee,  in 
Elkhart  Count3^  terminating  in  Goshen.  The  com- 
pany is  capitalized  at  $10,000.  The  incorporators  are 
Janies  B.  Hanna,  F.  C.  Mc^fillen,  Samuel  G.  Morris 
and  L.  A.  Collins.  The  headquarters  of  the  company 
will  be  in  Goshen. 

The  Sanduskw  Portland  Cement  Company  will 
build  an  electric  railway  from  Syracuse  to  New 
Paris,  a  distance  of  six  miles,  to  connect  with  the 
Big  Four  and  Wabash  railways  for  freight  traffic 
only.  The  line  will  be  on  a  private  right-of-way 
and  the  contract  for  the  steel  has  already  been  made. 

A  suit  of  long  standing  relating  to  the  title  of 
the  old  Wabash  and  Erie  Canal  bed  in  Tippecanoe 
County  was  compromised  at  Lafayette  on  the  5th 
instant.  The  suit  was  brought  by  E.  W.  Shirk,  trus- 
tee, against  the  abutting  property  owners.  By  the 
compromise  it  is  agreed  that  each  defendant  or 
property  owner  is  owner  in  fee  simple  of  the  real 
estate  (canal  bed),  and  by  like  agreement  the  de- 
fendants grant  to  the  plaintiff  the  right-of-way  for  a 
traction  railroad  along  the  old  canal  towpath.  pro- 
vided the  traction  line  is  built  inside  of  10  years. 
This  step,  it  is  said,  insures  the  building  of  a  trac- 
tion line  next  year  connecting  Lafayette,  Delphi  and 
Logansport.  and  will  form  an  important  link  in  the 
chain  of  interurban  lines  reaching  from  Lafayette  to 
Lima,   Ohio. 

The  men  interested  in  the  proposed  Columbus, 
Hope  and  Shelbyville  interurban  road  have  arranged 
for  a  preliminary  survey  of  the  route.  Although 
this  is  unusual  prior  to  effecting  an  organization,  the 
men  say  the  company  will  be  organized  in  a  short 
time. 

Tlie  Indianapolis  Board  of  Health  has  made  a 
demand  upon  the  local  traction  company  and  the 
interurban  companies  to  fumigate  and  clean  their 
cars  regularlv  and  that  greater  sanitary  precautions 
be  taken  at  this  time  of  year. 

A  trust  deed  has  been  filed  with  the  recorder  of 
Miami  County  at  Peru  by  the  Wabash-Rochester 
Electric  Railway  Company  in  favor  of  the  Cincin- 
rati  Trust  Company  for  $900,000.  The  building  of 
the  road  is  now  assured.  Charles  Caine  is  president 
and  S.  E  Pratt  secretary. 

The  Indiana  Centra!  Traction  Company,  which 
is  projecting  two  lines  in  Indiana,  has  opened 
offices  in  Auburn. 

The  poor  service  of  the  electric  company  operating 
street  cars  and  providing  light,  power  and  steam 
heat  at  Terre  Haute  has  brought  out  a  statement 
from  Manager  Wells  to  the  effect  that  the  plant  is 
unequal  to  the  demands  and  that  a  new  plant  is 
needed.  He  says  he  has  assurances  from  the  owners 
that  steps  toward  the  erection  and  installation  of  an 
adequate  plant  will  be  taken  in  the  spring. 

The  Indiana  Supreme  Court  has  decided  that  a 
street-railway  company  operating  within  a  city  under 
a  franchise  providing  for  the  issuing  of  transfers  to 
passengers  on  lines  within  the  city  limits  is  bound 
to  issue  transfers  to  passengers  and  carry  them 
within  the  limits  of  the  city  as  they  might  after- 
ward be  established. 

The  City  Council  of  Columbus  has  let  the  contract 
for  a  new  electric-lighting  plant  for  the  cit>'  to  the 
General  Electric  Company  of  Schenectady,  N.  Y.. 
for  £7.833.  An  engine  to  run  the  olant  will  be 
bought  on  the  open  market,  bids  on  engines  not  being 
satisfactory. 

Henry  Warum,  city  attornev  for  Indianapolis,  has 
sent  an  opinion  to  the  Board  of  Public  Works  holding 
that  interurban  cars  are  common  carriers,  and  are 
therefore  compelled  to  carrv  freight:  that  the  inter- 
urbans  entering  Indianapolis  must  build  freight  de- 
pots in  a  reasonable  time  after  accepting  a  franchise, 
and  that  the  citv's  right  is  limited  to  demanding  that 
the  companies  haul  freight  for  a  reasonable  com- 
pensation ;  such  reasonable  time  and  reasonable  com- 
pensation mav  be  determined  by  a  court  of  law. 
_  J.  N.  Crabb  of  Indianapolis  has  invented  a  con- 
tinuous non-breakable  rail,  and  a  comoanv  has  been 
organi/.ed  for  its  manufacture.  J.  F.  Messick  is 
president  and  W.  A.  Zumpfe  secretan.'.  with  offices 
in  the  Stevenson  Building.  It  is  the  intention  of  the 
company  to  erect  a  large  mill  for  the  manufacture  of 
the  rail.  The  company  has  incorporated  with  a  capi- 
tal stock  of  $2,000,000.  Mr.  Crabb  says  the  continu- 
ous feature  will  absolutely  do  away  with  the  ham- 
mering of  the  drivers  and  trucks  so  noticeable  when 
wheels  strike  the  joints  of  an  ordinary  rail.  It  will 
also  prevent  accidents  due  to  broken  rails. 

The  Vincennes  Citizens'  Street  Railway  Company 
has  increased  its  capital  stock  from  $15,000  to  $100.'- 
000.  in  order  to  make  extensions  and  improvements 
in  the  equipment,  made  necessary  bv  increased  pat- 
ronage. 

^  The  Columbus,  Greensburg  and  Richmond  Trac- 
tion Company  has  decided  to  mcrease  its  capital 
stock  from   $1,000,000   to   $2,500,000.      The    general 


manager,  C.  N.  Wilson,  announces  that  franchises 
and  rights-of-way  have  all  been  secured  and  as  soon 
as  the  survey  is  completed  and  the  weather  suitable 
work  will  be  begun. 

The  Union  Traction  Company  is  arranging  to 
abandon  its  offices  in  this  city  and  the  headquarters 
for  all  the  departments  will  be  in  Anderson. 

The  stockliolders  of  the  Indianapolis,  Danville  and 
Rock\'ille  Traction  Company  have  elected  directors 
for  the  year.  Work  of  constructing  the  line  between 
Indianapolis  and  Danville  is  progressing  rapidly,  be- 
ing concentrated  at  the  cuts  and  fills,  where  freezing 
interferes  very  little. 

Another  step  has  been  taken  in  the  development 
of  interurban  through  traffic  between  Indiana  and 
Ohio  by  placing  on  sale  through  tickets  between 
Dayton,  Ohio,  and  Indianapolis.  A  mileage  book 
will  also  be  on  sale  in  a  few  days. 

The  directors  of  the  Wabash  and  Rochester  Rail- 
t\-ay  Company,  building  a  line  between  the  two  cit- 
ies named,  have  elected  Charles  Crane  president, 
P.  E.  Wilcox  vice-president,  E.  S.  Pratt  secretary, 
and   C.   E    Barnum  treasurer. 

The  Indianapolis  Board  of  Public  Works  has  or- 
dered the  two  interurban  roads  now  entering  the 
city  which  do  not  carry  freight  to  begin  doing  so 
at  once.  The  company  managers  saj"-  they  are  quite 
willing  and  anxious  to  haul  freight,  but  complain 
of  insufficient  terminal  facilities.  This  answer  oc- 
casioned the  board  to  order  the  Indianapolis  Ter- 
minal Company  to  provide  freight  stations  and  depots 
at  once.  This  demand  is  in  accordance  with  the 
franchises    granted    to    the    companies    interested. 

There  are  indications  that  there  will  be  a  number 
of  bidders  for  the  new  lo-year  electric-lighting  con- 
tract for  this  citT.'.  The  specifications  are  now  ready 
and  in  great  demand.  Tlie  Indianapolis  Light  and 
Power  Company,  which  now  has  the  contract,  paid 
the  city  $22,490  last  year,  being  five  per  cent,  of 
.  the  company's  gfoss  receipts  for  power  and  current 
during    1903. 

Mayor  E  T.  Runyon  of  Charlestown,  Ind.,  has 
awarded  the  contract  for  building  an  electric-light 
plant  in  that  citj'  to  C  R.  Hay  &  Co.  and  also  a  10- 
year   contract    to   light    the    cit^'. 

The  Town  Council  of  Ft.  Branch.  Gibson  County, 
has  granted  a  franchise  to  Polk  &  Genung  for  an 
electric-lighting  plant  in  the  town. 

The  Indiana  Correspondence  College  of  Indianap- 
olis has  filed  articles  of  incorporation.  The  work 
of  educating  students  in  the  various  branches  of 
technical  knowledge  will  be  conducted  by  mail. 
George  F.  Bass  is  secretary. 

The  Williams  Air  Compressor  Company  of  In- 
dianapolis has  incorporated  to  manufacture  and  sell 
automatic  air  compressors,  engines,  automobiles,  mo- 
tors, automatic  air  brakes  and  other  machinen.'  of 
like  character.  The  capital  stock  is  $40,000.  John 
W.  Williams.  A.  G.  Schonaker  and  J.  M.  Pietzuch 
are   the  officials. 

The  Indiana  Appellate  Court  has  rendered  several 
important  decisions  affirming  judgments  against 
the  interurban  companies.  In  the  case  of  Lander- 
cook  vs.  the  Union  Traction  Company,  the  court 
held  that  a  street  or  interurban  car  has  no  superior 
right  over  a  traveler  in  a  buggy  at  a  street  crossing 
in  a  city.  In  the  case  of  Eads  vs.  the  Hammond. 
Whiting  and  East  Giicago  Electric  Railwav  Com- 
pany, the  court  held  that  a  motorman  who  sees 
that  a  horse  is  running  away  with  a  wagon,  and  the 
driver  is  heloless  and  that  a  collision  between  the 
wagon  and  his  car  will  probablv  result  unless  he 
stops  the  car,  is  negligent  if  he  fails  to  stop.        F. 


Ohio. 

Qeveland.  Januar>'  16. — Cars  operated  for  the  use 
of  girl  students  of  two  select  schools  in  this  citj' 
have  been  discontinued.  People  did  not  take  kindly 
to  the  innovation,  and  said  that  the  girls  were  no 
better  than  other  people  and  could  ride  in  the  same 
cars. 

The  following-named  officers  have  been  chosen  by 
the  Cincinnati  and  Hamilton  Traction  Company: 
President.  H.  H.  Hoffman:  vice-president.  Bayard 
L.  Kilgour ;  secretary  and  treasurer,  Albert  J.  Becht. 
The  latter  replaces  Henry  Burkhold  and  his  place 
is  taken  in  the  board  of  directors  by  Briggs  S. 
Cunningham. 

James  A.  Bope  of  Findlav.  S.  C.  Schenck  and 
George  E  Pomeroy  of  Toledo.  Charles  D.  Kinnev. 
Tohn  Kilcour.  Charles  H.  Kilgour  and  George  P. 
Kerper  of  Cincinnati  have  been  chosen  directors  of 
the  Toledo.  BowlinGT  Green  and  Southern  Traction 
Company.  Messrs  Kerper  and  Bope  being  the  only 
ones  in  the  old  board.  Because  of  the  absence  of 
Mr.  Kerper  from  the  meeting,  officers  were  not 
chosen,  but  Mr.  Kerner  will  doubtless  be  re-elected 
to  the  presidency.  Henry  Burkhold  resigned  as 
treasurer  of  the  companv.  giving  as  a  reason,  ill 
health.  A.  J.  Becht  will  likely  be  chosen  to  succeed 
him.  The  statement  shows  net  earnings  for  the  year 
of  $38,482.47.  with  a  surplus  of  $51,465.84.  It  is 
stated  that  arrangements  have  been  made  now  so 
that  the  line  will  secure  an  entrance  to  Toledo.  The 
present  northern  terminus  is  at  Perrysburg.  Owing 
to  this  fact,  it  is  probable  that  southern  extensions 
will  also  be  made  at  once. 

The  Traction  Building  Company  of  Cincinnati  has 
been  incorporated  with  a  capital  stock  of  $r,ooo.ooo 
by  Dana  Stevens.  J.  B.  Foraker.  Jr.,  George  H. 
Warrington,  S.  C.  Cooper  and  W.  H.  McAllister. 
All  these  gentlemen  are  connected  with  the  Cincin- 
nati Traction  Company,  and  it  is  said  to  be  their 
purpose  to  take  over   the  new  traction  building   in 


Cincinnati.  It  is  probable,  however,  that  no  fur- 
ther building  operations  will  be  planned  at  present. 

The  Toledo  and  Fort  Wayne  Electric  Railroad 
Company  of  Toledo  has  been  incorporated  by  James 
M.  Brown,  Elmer  E.  Davis,  Holland  C.  Webster, 
John  F.  Kumler,  Jr.,  and  Walter  F.  Brown,  The 
capital    stock   is   $100,000. 

The  directors  of  the  Dayton  and  Kenton  Electric 
Railway  Company  have  decided  to  adopt  the  third- 
rail  system.  The  feed  rail  will  not  be  exposed,  but 
an  underrunning  system  will  be  used  that  will  pre- 
vent danger.  Safety  stops  will  make  collisions  al- 
most impossible.  The  Famham  Construction  Com- 
pany has  been  awarded  the  contract  for  building 
the  line,  which  will  be  one  of  the  longest  in  the  state 
when  completed.  Carlisle,  Springfield.  Bellefontaine 
and  a  number  of  other  large  towns  will  be  connected 
with  Dayton  and  Kenton  by  the  line. 

The  Fort  Wayne,  Van  Wert  and  Lima  Traction 
Company  has  filed  a  first-lien  mortgage  on  its  prop- 
erty to  secure  bonds  for  $2,000,000,  and  it  is  said  that 
their  sale  has  already  been  arranged.  The  Lima 
Trust  Company,  Lima,  Ohio,  has  been  designated  as 
trustee.  The  line  has  been  graded,  bridges  built 
and  right-of-way  secured.  It  will  parallel  the  Penn- 
sylvania road  and  is  under  the  control  of  the  Mc- 
Culloch  interest.  O.  M.  C. 


Michigan. 

Detroit,  January  15. — A  new  company  is  being 
organized  in  Detroit  for  the  purpose  of  building  and 
constructing  steam  and  electric  railways  by  George 
E.  Fisher,  former  president  of  the  Chase  Construc- 
tion Company,  and  B.  M.  Hopkins  of  Boston,  a 
prominent  engineer,  formerly  with  the  Boston  In- 
dustrial Company.  Mr,  Hopkins  will  act  as  chief 
engineer  and  general  superintendent.  Ed.  N.  Oiase 
will  also  be  in  the  new  company,  and  will  superintend 
overhead  and  electrical  construction.  The  name  of 
the  new  company  has  not  been  fully  determined. 
The  main  office  will  be  in  Detroit,  and  the  au- 
thorized   capital   fixed  at   $50,000  or  $100,000. 

It  has  been  given  out  that  the  South  Bend  and 
Southern  Michigan  Railway  Company  has  decided 
to  extend  its  South  Bend-Niles  interurban  line  to 
Buchanan,  and  that  the  rails  and  ties  have  arrived 
at  South  Bend.  The  company  recently  purchased 
the  abandoned  roadbed  of  the  Michigan  Central  be- 
tween Niles  and  Buchanan  and  work  on  the  pro- 
posed   spur    will    be   commenced   at   once. 

The  West  Michigan  Interurban  Company,  the  new 
electric  line,  has  applied  for  a  franchise  through  the 
village  of  Shelby.  The  officials  have  completed  ar- 
rangements for  crossings  in  the  township  and  the 
Village  Council  will  consider  the  application  for  a 
franchise  inside  the  limits.  This  is  the  line  which 
is  organized  to  build  from  Muskegon  to  Hart 
through   the  peach  district. 

A  new  ordinance  which  has  been  prepared  by  a 
special  council  street-railway  committee  for  the  con- 
sideration of  Detroit  aldermen  is  now  ready  for 
submittal,  but  fear  is  being  expressed  in  some  quar- 
ters that  it  will  fail  of  passage  when  put  to  the 
council.  Tlie  ordinance,  as  drafted,  would  require 
the  addition  of  a  number  of  cars  on  several  of  the 
lines  and  this  will  meet  with  great  opposition  from 
the  Detroit  United  Railway.  It  has  been  decided 
to  present  the  ordinance  and  make  the  aldermen 
go  on  record.  Before  this  is  done  the  street-rail- 
way company  will  be  consulted  and  its  objections 
heard. 

Superintendent  Fitzhugh  of  the  Bay  City  electric- 
light  plant  is  figuring  out  how  the  city  can  go  into 
commercial  lighting.  The  present  plant  would  be 
inadequate,  and  a  new  power  house  near  the  water- 
works station  on  the  river  front  is  contemplated,  at 
a  cost  of  $100,000. 

The  Michigan  Engineers'  Association  has  been  in 
session  at  Lansing  this  week.  A  meeting  of  the 
board  of  directors  will  be  held  next  July  to  canvass 
the  votes  for  officers  and  determine  the  next  meet- 
ing plan.  Among  the  papers  read  at  the  meeting 
were,  "A  Choice  of  a  Water  Supply,"  by  W.  W. 
Brigden;  "AU-electric-driven  Pumping  Plant."  by 
J.  DeYoung;  "Bithulithic  Pavement."  by  ^y.  A. 
Hoyt.  Reports  were  received  on  "The  Relation  of 
Sewerage  and  Water  Supply  to  the  Public  Health," 
by  George  S.  Pierson,  and  on  "Roads  and  Pavmg," 
by  F.  F.  Rogers.  An  address  of  welcome  was  de- 
livered by  Charles  S.  Smith  of  the  Manufacturers' 
Association.  C.  G.  W. 


Southeastern  States. 

Charlotte,  N.  C.  January  16.— It  is  reported  that 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany is  nreparing  plan»  for  the  proposed  interurban 
electric  line  from  Anderson,  S.  C,  to  Greenville. 
Dr.  George  E.  Coughlin  and  other  Indianapolis  cap- 
italists are  said  to  be  interested  in  the  project. 

The  Town  Council  of  Williamsburg.  Va.,  has  de- 
cided not  to  renew  its  contract  with  the  Welsbach 
Street  Lighting  Company,  but  to  purchase  its  own 
lights. 

The  following- named  officers  were  elected  at  the 
annual  meeting  of  the  Virginia  Passenger  and  Power 
Company  at  Richmond,  Va. :  Guy  Phillips  of  New 
York,  William  Northrop,  M.  M.  Martin,  James  B. 
Patton  and  F.  Sitterding  of  Richmond,  and  Augustus;- 
Weight  and   Carter   R.    Bishop    of  Letersburg. 

Since  the  talk  of  an  electric  line  between  High 
Point  and  Winston.  N.  C.  there  is  now  further  talk 
of  an  automobile  line  between  the  same  places. 

The  commercial  bodies  of  Chattanooga,  Tenn.,  it 
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is  said,  are  collecting  funds  for  securing  a  superin- 
tendent and  replacing,  on  the  electric  cars  the  former 
mail  service,  boxes  on  the  cars  being  used.  L. 

Kentucky. 

Louisville,  January  16. — According  to  a  supple- 
mentary opinion  rendered  by  Judge  Miller  of  the 
Circuit  Court,  issued  last  Saturday,  the  judgment  re- 
cently found  against  the  Louisville  Railway  Com- 
pany for  $258,297.78,  back  franchise  taxes,  was  re- 
duced about  $125,000.  That  amount  of  license  tax 
was  paid  by  the  company,  and  Judge  Miller  holds 
that  it  should  be  credited  on  the  claim  originally 
made  and  judgment  rendered  for  the  remainder. 
The  matter  came  up  when  the  city  attorney  prepared 
the  judgment  for  entry.  This  suit  has  been  in  the 
courts  for  years  and  appealed  three  times.  City- 
attorney  Stone  says  it  will  be  appealed  again. 

Luther  H.  Leiber  has  put  the  electric-light  plant 
at  Jackson  into  operation  again.  On  account  of 
claims  filed  against  the  plant  and  the  absence  of 
Leiber,  the  superintendent  of  the  plant  closed  the 
plant  on  Januar}'-  ist.  He  states  that  all  claims  will 
be  straightened  up  and  the  plant  kept  in  operation 
hereafter. 

Harry  Weissinger  and  Henry  W.  Weissinger,  for- 
merly tobacco  manufacturers  in  Louisville,  are  ar- 
ranging to  convert  their  building  into  a  power  build- 
ing, and  will  fit  it  out  with  a  large  electric  plant. 
This  is  the  first  regular  power  building  to  be 
equipped   in  the  city. 

Street-car  conductors  at  Louisville  have  been  vic- 
tims of  the  counterfeiter's  art  the  last  few  weeks. 
A  large  number  of  bad  dollars  and  half  dollars  have 
been  worked  ojT  on  them.  C. 


Northwestern  States. 

Minneapolis,  Minn..  January  16. — The  farmers 
south  of  Iowa  City,  Iowa,  are  talking  of  forming  a 
company  to  build  a  rural  electric  Ime. 

Swift  &  Co.  have  bought  control  of  a  $2,000,000 
bridge  across  the  Missouri  River  at  Sioux  City, 
Iowa,  over  which  to  run  the  electric  line  they  are 
now  building  between  that  city  and  Omaha,  Neb. 

The  Necedah  (Wis.)  Milling  and  Electric  Com- 
pany has  been  placed  in  the  hands  of  A.  W.  Carl- 
son  of  Necedah  as   receiver. 

Caledonia,  Minn.,  will  extend  the  elect ric-ligJit 
system  of  the  town. 

The  electric-light  service  at  Bimamwood,  Wis., 
which  was  discontinued  some  time  ago  to  allow 
moving  into  the  new  plant,  has  been  resumed. 

The  Duluth-Superior  Traction  Company  has  an- 
nounced that  it  will  install  its  large  new  cars  by 
the  first  of  next  month   on  its  Duluth   lines. 

Judge  Dibell  has  refused  to  grant  a  new  trial  in 
the  case  of  Mrs.  Sadie  Wadleigh  vs.  the  Duluth 
Street  Railway  Company  and  the  Duluth-Superior 
Traction  Company  in  which  the  plaintiff  was  awarded 
$5,500  damages  for  personal  injuries. 

A  franchise  will  be  asked  for  a  third  interurban 
line  between  St.  Paul  and  Minneapolis  to  be  built 
by  way  of  the  Franklin  Avenue  route.  The  names 
of  the  promoters  have  not  yet  been   divulged. 

F.  W.  Cappelen  has  submitted  his  estimate  for 
a  city  lighting  plant  to  the  Minneapolis  General 
Electric  Company.  The  estimate,  which  includes 
the  cost  of  installing  the  entire  system,  and  provides 
for  1,000  lights,  amounts  to  $372,203. 

An  interurban  electric  line  is  proposed  from  Ocon- 
omowoc.  Wis.,  through  Neosho  and  Mayville  to 
Fond  du  Lac. 

G.  F.  Wilson  is  promoting  a  new  electric  line 
from  Cedar  Falls,  Iowa,  to  Des  Moines  by  way  of 
Dike  and  Fredsville. 

A  committee  headed  by  W.  K.  Coffin  has  been 
appointed  to  investigate  the  question  of  a  municipal 
lighting  plant   for  Eau   Claire.  Wis. 

Local  men  at  Virginia,  Minn.,  will  petition  the 
council  for  a  franchise  for  another  electric-lighting 
plant  at   that  place. 

The  Montevideo  (Minn.)  Electric  Light  and  Power 
Company  has  secured  the  power  privileges  at  Min- 
nesota Falls  and  will  build  a  dam  to  furnish  power 
for   the  electric-light  plant  at  Montevideo. 

The  Gary  (Minn.)  Electric  Light  Company  has 
been  granted  a  20-year  franchise. 

The  Eastern  Wisconsin  Electric  Railroad  Com- 
pany lias  accepted  the  franchise  granted  by  Oshkosh. 
The  company  will  pay  the  city  $1,000  a  year. 

The  city  of  Beaman,  Iowa,  has  voted  to  grant  a 
franchise  to  the  Marshalltown  Electric  Street  and 
Interurban  Company. 

C.  A.  Duncan  has  been  elected  president  and  F.  A. 
Cokefair  secretary  of  the  Great  Northern  Power 
Company   at   Duluth,    Minn. 

The  Cirkel  Manufacturing  Company  of  Boyd, 
Wis.,  will  install  another  dynamo  and  furnish  the 
village  with  electric  lights. 

Otto  Somoke  has  been  appointed  manager  for  the 
Western  Union  Telegraph  Company  at  Owatonna, 
Minn.,  to  succeed  J.  A.   Soper. 

It  is  proposed  to  borrow  $10,000  from  the  state 
to  establish  an  electric-light  and  water  plant  at  Shell 
Lake,   Wis.  .R. 


The  Century  Electric  Company,  18  Second  Street, 
has  rented  the  space  on  the  floor  above  its  office  and 
salesroom.  New  offices  are  being  built  and  many 
new  conveniences  put  in.  This  company  does  con- 
siderable government  work  and  has  just  finished 
the  installation  of  a  complete  lighting  plant  on  the 
launch  built  for  the  use  of  the  army  officers  at 
Alcatraz  Island,  including  the  dynamo,  incandescent 
lighting  and  a  powerful  searchlight. 

The  John  R.  Cole  Company  has  removed  to  658- 
660  Mission  Street,  where  it  will  have  larger  quar- 
ters and  better  facilities. 

The  wiring  of  the  new  Tivoli  Opera  House,  under 
the  personal  supervision  of  Stanley  Morris,  reflects 
great  credit  for  the  neat  manner  in  which  the  work 
has  been  installed.  The  house  has  over  2,800  elec- 
tric lights,  which  are  controlled  from  a  handsome 
marble  switchboard  on  the  stage.  The  wires  are 
laid  in  iron  conduits  and  the  dimmers  and  other 
stage  accessories  are  of  the  latest  design. 

L.  P.  St.  Clair,  an  electrical  engineer  of  Bakers- 
field,  was  in  San  Francisco  last  week. 

The  Temescal  Water  Company  of  Riverside,  Cal., 
is  preparing  to  install  a  better  method  of  pumping 
water  from  its  wells.  The  new  plan  provides  for 
the  use  of  power  which  will  be  transmitted  from  a 
power  plant  to  be  erected  at  Ethanae. 

Chief  Engineer  F.  C.  Finckle,  of  the  Edison  Elec- 
tric Company  at  Los  Angeles,  reports  the  company  is 
working  about  300  men  at  its  plant  in  Kern  (Tanyon 
and  is  now  driving  from  2,000  to  2.500  feet  a  month. 
It  is  believed  that  the  plant  will  be  ready  for  busi- 
ness within  another  year.  The  company  has  now  a 
temporary  plant  located  at  Frenchtown,  two  and  a 
half  miles  beyond  camp  No.  i,  which  is  used  for 
carrying  on  the  construction  work  on  the  larger 
plant.  It  is  of  600  horsepower  and  is  operated  by 
waterpower  from  a  fall  of  50  feet.  Six  large  air 
compressors  are  operated  by  this  plant,  each  with 
seven  drills,  which  are  in  constant  use  driving  the 
tunnels,  of  which  there  will  be  SVs  miles.  All  will 
be  cemented  throughout  when  completed.  Electric- 
ity is  being  furnished  from  this  temporary  plant  to 
light  all  the  camps  and  buildings  now  in  use.  The 
building  of  the  line  will  commence  at  the  southern 
end  and  will  rim  by  way  of  Tejon  Pass.  The  com- 
pany's camp  No.  i  is  about  16  miles  from  Bakers- 
field  and  the  temporary  plant  now  in  use  about  2V2 
miles  further  on.  There  are  five  camps  of  workmen 
at  present. 

The  syndicate  of  San  Francisco  capitalists  which 
bought  the  La  Grange  ditch  at  Modesto  a  year  or 
so  ago  has  contracted  with  R.  D.  Crowder  of  Mo- 
desto, Cal..  to  direct  the  work  of  reconstructing  the 
flumes  of  the  dilch.  It  is  understood  that  the  syndi- 
cate will  install  an  electric-light  and  power  plant 
to  be  used  in  operating  dredges,  which  will  be  built 
in  t.he  spring. 

Judge  H.  W.  Magee,  attorney  for  the  Campbell- 
Johnston  Railway  Company  of  Pasadena,  is  author- 
ity for  the  statement  that  the  company  will  com- 
mence construction  work  at  once  on  the  building  of 
an  electric  railway  to  run  from  Garvanza  to  Pasa- 
dena. 

Engineers  are  busy  at  Napa.  Cal.,  surveying  in  the 
vicinity  of  Soscol  for  the  purpose  of  cletermining 
the  amount  of  fills  and  cuts  for  the  Napa  Electric 
Company  in  the  construction  of  its  road.  The 
graders  will  continue  the  work  on  the  marsh  lands 
near  Vallejo  while  the  present  good  weather  pre- 
vails and  later  will  commence  on  the  line  between 
Soscol  and  Napa.  A. 


PERSONAL. 


Pacific  Slope. 

San  Francisco.  Januars'  14. — E.  W.  Winship,  who 
is  interested  in  electrical  development  at  Napa,  Cal., 
was  in  San  Francisco  last  week. 

J.  M.  Gardiner,  president  of  the  Santa  Cru:^  and 
Capitola  Railroad  Companv,  with  offices  at  Santa 
Cruz,  was  in  town  last  week  on  business. 


W.  T  Jackson  of  Cincinnati,  \vestem  reoresenta- 
tive  of  G.  M.  Gest.  the  conduit  contractor,  was 
among  last   week's  visitors   to   Chicago. 

Max  Loewenthal,  secretary  and  electrical  engineer 
of  the  Prometheus  Electric  Company  of  New  York, 
is  making  a  trip  through  the  principal  cities  of  the 
eastern  and  middle  western  states  in  the  interests 
of  his   company  for  the  establishment  of  agencies. 

Charles  F.  Elmes.  president  of  the  Charles  F. 
Elmes  Engineering  Works,  Chicago,  died  of  paraly- 
sis at  the  Hotel  Metropole,  where  he  made  his  home, 
on  January  loth.  Mr.  Elmes  was  a  prominent  me- 
chanical engineer  an:i  was  at  one  time  extensively 
engaged  in  the  manufacture  of  steam  engines. 

Christopher  Hotz,  a  prominent  civil  engineer  of 
Chicago,  died  at  his  residence  on  January  13th.  Mr. 
Hotz  w-as  born  in  Wertheim,  Baden,  (jermany.  re- 
ceiving his  education  in  Carlsruhe.  He  came  to 
Chicago  in  1866  and  soon  opened  an  office  as  a 
civil  engineer.  He  was  connected  with  many  finan- 
cial, educational  and  social  institutions. 

E.  L  Wayman,  of  the  sales  department  of  the 
California  Electrical  Works,  will  represent  the  Pa- 
cific Coast  dealers  at  the  National  Supply  Associa- 
tion convention  at  Cincinnati,  Ohio,  on  January 
2Sth.  WHiile  in  the  East  Mr.  Wayman  will  visit 
large  supply  houses  as  well  as  the  other  offices  of 
the  Western  Electric  Compaity,  which  company  his 
firm  represents  in  San  Francisco. 

Ernest  H.  Davis  of  Williamsport,  Pa.,  secretarj^ 
of  the  National  Electric  Light  Association,  visited 
New  York  last  week  to  look  after  association  aff"a!rs. 
Mr.  Davis  reports  that  the  association  Is  in  a  verj- 
flourishing  condition.  The  programme  for  the  twen- 
t\'-seventh  convention  is  being  rapidly  formulated 
and  will  contain  manj'  novel  features.  The  "Ques- 
tion Box,"  in  the  able  hands  of  Mr.  H.  T.  Hartman. 
is    already   prett:-'"    well    filled    up   with    queries,    but 


there  is  room  for  as  many  more  as  members  wish 
to  ask,  and  it  is  hoped  that  they  will  avail  them- 
selves freely  of  this  means  of  gaining  useful  in- 
formation. 

Ludger  Trudeau,  who  has  been  acting  as  man- 
ager of  the  street-railway  company  of  Alexandria, 
Egypt,  has  returned  to  Montreal,  to  assume  his 
former  position  with  the  Montreal  Street  Railway 
Company.  Three  years  ago  Mr.  Trudeau  became 
manager  of  the  street  railway  in  Bordeaux,  France, 
and  while  in  that  employment  he  received  his  ap- 
pointment to   the   Egyptian  concern. 

Solomon  H.  Mudge  has  been  promoted  to  the 
superintendency  of  the  St.  Louis  office  of  the  Postal 
Telegraph-cable  Company,  succeeding  Guy  E.  Paine, 
who  has  gone  to  Atlanta,  Ga.,  to  accept  the  general 
superintendency  of  the  southern  division.  Mr. 
Mudge  is  32  years  of  age  and  has  an  excellent  rec- 
ord in  telegraph  service.  Since  his  initial  work  at 
Edwardsville,  111.,  he  has  held  office  for  the  company 
as  manager  at  Bloomington,  111.,  Lincoln,  Neb.,  and 
St.   Louis. 

Professor  Curie,  v/hose  discoveries  in  relation  to 
radium  have  brought  him  such  widespread  fame. 
has  been  honored  by  the  presentation  of  one  of  the 
largest  and  best-equipped  laboratories  of  the  Pasteur 
Institute  in  Paris,  which  has  been  placed  at  the 
disposal  of  the  great  scientist  and  his  wife.  A  bill 
has  also  been  introduced  in  the  Chamber  of  Deputies 
by  Gerault  Richard  for  the  opening  of  a  special 
credit  of  $30,000  to  permit  Professor  Curie  to  con- 
tinue  his   researches. 

Referring  to  the  Hon.  W.  W.  Skiles,  whose  death 
was  mentioned  in  the  Western  Electrician  of  last 
week,  Mr.  J.  C.  Fish,  secretary  of  the  Shelby  Elec- 
tric Company,  writes:  "Mr.  Skiles  was  one  of  the 
original  promoters  of  the  Shelby  Electric  Company 
and  was  its  president  from  the  time  of  its  inception 
until  his  death.  *  *  *  The  Shelby  Electric  Com- 
pany has  lost  in  Mr.  Skiles  a  splendid  adviser  and 
-  one  who,  although  not  actively  engaged  in  the  elec- 
trical line,  had  many  friends  among  the  manufac- 
turers and  large  consumers  of  lamps."  Mr.  Skiles 
was  also  interested  in  the  People's  Telephone  Com- 
pany of  Shelby,  Ohio. 


ELECTRIC  LIGHTING. 

About  $15,000  is  to  be  expended  in  improving  the 
electric-lighting    system   in    Negaunee,    Mich. 

Mr.  E.  Springer  of  Des  Moines,  Iowa,  is  re- 
ported as  contemplating  the  erection  of  an  electric- 
light  and  gas  plant  at  Creston,  Iowa. 

The  Dewitt  Electric  Light  and  Power  Company 
will  purchase  a  new  and  larger  dynamo  for  its  plant 
at  Clinton,  Iowa.  A  new  engine  is  also  being 
talked  of. 

The  Gallup  Electric  Light  Company,  organized  at 
Gallup,  N.  M.,  by  M.  Gunsel,  H.  F.  Reynolds  and 
K.  K.  Scott,  has  been  incorporated  with  a  capital 
of  $50,000. 

The  city  of  Shawnee,  Okla.,  has  sold  $125,000 
worth  of  bonds,  and  the  contract  for  the  construc- 
tion of  a  waterworks  and  electric-light  plant  has 
been  let  to  the  American  Light  and  W'ater  Company 
of  Oklahoma  City  for  $121,284. 

R.  L.  McCreight  of  Mineral  Wells,  Texas,  has 
secured  a  franchise  to  maintain  an  electric-light  plant 
in  Wichita  Falls.  Texas,  and  will  erect  a  50-ton  ice 
plant  in  connection.  He  also  contemplates  purchas- 
ing the  waterworks  plant,  which  belongs  to  a  private 
corporation. 

T.  B.  Whitted  of  Denver  has  been  granted  a 
franchise  by  the  city  of  Salina,  Kan.,  to  operate  a 
gas  and  electric-light  plant  and  a  street  railway. 
Work  must  begin  on  the  electric  and  gas  plant  within 
QO  days  and  four  miles  of  the  street  railway  must  be 
in  operation  by  Januarj'  i,   1906. 

The  stockholders  of  the  Merchants'  Electric  Light 
Company  of  York,  Pa.,  have  held  their  annual 
meeting  and  elected  directors.  The  board  then  or- 
ganized by  electing  C.  H.  Bear,  president;  George 
Campbell,  vice-president :  Thomas  B.  Laucks,  sec- 
retary, and  Harr>'  Washers,  treasurer. 

A  company  to  be  known  as  the  .A.labama  Electric 
Light  and  Power  Company,  has  been  incorporated  at 
Opelika.  Ala.,  to  furnish  light  and  power  to  Opelika 
and  other  Alabama  towns.  H.  S.  Persons  of  Mont- 
gomer>%  Ala.,  heads  the  list  of  incorporators.  The 
authorized  capital  of  the  company  is  $50,000. 

The  North  Shore  Electric  Company,  which  largely 
supplies  the  lighting  and  power  facilities  of  the 
North  Shore,  between  Evanston  and  Waukegan,  111.. 
has  received  a  franchise  from  W'ilmette  and  will  soon 
be  operating  there.  The  grow-th  of  the  company,  of 
which  Samuel  Insull  is  president,  has  been  highly 
satisfactory-   during  the  last  year. 

At  the  adjourned  annual  meeting  of  the  Edison 
Sault  Electric  Company  of  Sault  Ste.  Marie.  Mich., 
held  January'  15th,  the  following-named  directors 
were  elected':  William  Chandler.  Sault  Ste.  ilarie. 
Mich. :  Henn-  W.  Darling.  Schenectady.  N.  Y. : 
Alex  Dow.  Detroit.  Mich. :  Alfred  Jaretzki.  New 
York.  N.  Y. ;  Frank  P.  Sullivan.  Sault  Ste.  Marie. 
Mich.     The    directors    elected    Mr.    Alex    Dow    as 
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president  and  Mr.  \\'illiam  Chandler  as  vice-presi- 
dent. Messrs.  Dow,  Jaretzki  and  Sullivan  are  new 
names  on  the  board  and  represent  a  change  of  con- 
trol of  the  property.  It  is  understood  that  Mr. 
Dow  will  be  the  active  representative  of  the  new 
interests,  his  residence  in  Detroit  being  sufficiently 
near  to  permit  of  effective  supervision.  Mr.  Dow 
is  well  known  as  a  manager  of  other  illuminating 
properties,  more  particularly  the  Edison  electric- 
light  properties  in  Detroit.  The  stockholders  at  the 
same  meeting  authorized  the  increase  of  the  cap- 
ital stock  of  the  company  from  $57,000  to  $150,000. 


ELECTRIC  RAILWAYS. 

A  concession  has  been  granted  to  a  civil  engineer, 
Eugenio  de  Andrade,  for  the  building  of  an  electric 
railway  between  Rio  de  Janeiro  and  Petropolis, 
Brazil.    Work  must  be  begun   within   two  years. 

The  Spokane  (Wash.)  Traction  Company  has 
filed  with  the  city  clerk  an  application  for  an  addi- 
tional franchise  for  the  extension  of  its  street-rail- 
way system.  The  new  road  will  probably  connect 
with  a  Moran  Prairie  line  and  will  be  two  miles  in 
length. 

Small  stations  are  being  built  at  every  crossroad 
along  the  route  of  the  Joliet,  Plainfield  and  Aurora 
electric  railway.  They  will  be  heated  by  electricity 
for  the  comfort  of  the  country  customers  and  vis- 
itors to  the  city  stores.  A  large  percentage  of  the 
traffic  of  the  interurban  line  comes  from  the  country. 

Permission  has  been  refused  the  Northwestern 
Elevated  Railroad  Company  by  the  local  transporta- 
tion committee  of  the  Chicago  City  Council  to  use 
Irving  Park  Boulevard  for  an  extension  of  its  line. 
The  committee  told  the  company  that  if  it  wanted 
a  route  it  must  go  to  the  alley  south  of  the  boule- 
vard and  purchase  its  own  right-of-way.  It  also 
was  voted  that  the  company  must  leave  20  feet  clear 
headway  where  it  crosses  the  tracks  of  the  North- 
western  Railway  Company  now  being  elevated. 

Electric  street  railways  in  Stockliolm,  Sweden, 
now  in  course  of  construction,  are  nearly  ready  for 
use.  The  lines  are  being  built  by  Swedish  and 
German  contractors  in  combination,  a  number  of 
American  bidders  having  been  unsuccessful  in  se- 
curing the  contract.  The  amount  which  will  have  been 
expended  in  this  work  will  reach  about  3,000,000 
kronor  ($795,000).  Several  other  cities  in  Sweden 
■ — Gefle,  Malmo,  Norrkoping,  Sundsvall,  and  others 
— are  contemplating  changing  their  street-railway 
lines    from    horse    to    electric    power. 

Suits  for  five  cents  damages  have  been  filed  by 
the  St.  Louis  Transit  Company  against  two  passen- 
gers who  refused  to  pay  their  fares  for  a  ride 
around  the  Third  Street  loop.  The  defendants, 
with  a  dozen  other  passengers,  had  boarded  an  east- 
bound  car  at  Sixth  or  Seventh  Street  on  Washing- 
Ion  Avenue,  because,  they  said,  they  were  unable  to 
get  aboard  of  a  westbound  car.  All  refused  to 
pay  for  the  trip  around  the  loop,  and  the  conductor 
held  the  car  at  Third  Street  and  Washington  Ave- 
nue for  three  hours.  The  passengers  defied  cold  and 
hunger   and   finally  the  car   crew   yielded. 

It  is  reported  that  the  way  has  been  made  open 
for  a  continuous  electric  road  between  New  York 
and  Philadelphia.  This  through  service  will  be 
made  possible  by  the  closing  of  a  deal  between  the 
Trenton  Terminal  Railway  Company  of  Trenton, 
N.  J.,  and  Joseph  H.  Mayer  for  a  consideration  of 
$1,500  for  the  use  of  the  land  needed  to  join  the 
tracks  of  the  Camden  and  Trenton  and  the  New 
Brunswick  trolley  lines.  When  the  weather  has 
moderated  it  will  take  but  three  weeks  to  make 
the  connection,  after  which  time,  it  is  said,  cars  will 
be  run  through  from  New  York  to  Philaderphia. 

A  new  method  of  cleaning  third  rails  of  ice  and 
sleet  is  to  pour  a  solution  of  chloride  of  calcium 
along  the  rail,  which  will  remove  the  ice  almost  in- 
stantaneously, it  is  said.  This  treatment  is  also  said 
to  prevent  ice  from  collecting  for  three  or  four 
hours  after  each  application.  Experiments  have 
been  made  on  the  Grand  Rapids,  Grand  Haven  and 
Muskegon  Railway  Company's  lines.  Three  cars 
were  used,  each  with  reservoirs  located  in  the 
motorman's  vestibule.  A  stop-cock  regulated  the 
flow  of  the  liquid,  which  worked  effectively  with 
one-eighth  of  an  inch  of  ice  on  the  rail.  A  solution 
of  salt  has  been  tried  for  the  same  purpose,  but  has 
been  found  unsatisfactory,  since  it  reduces  the  in- 
sulation   of   the    rail. 


POWER  TRANSMISSION. 

Contracts  for  developing  power  at  Fort  William, 
Ont..  will  be  let  immediately  by  the  Kakabeka  Falls 
Land  and  Electric  Company.  The  ctty  will  assist 
in   securing  the  necessary  legislation. 

W.  G.  Sargent  of  Joplin,  Mo.,  has  purchased  the 
Lowell  and  Baxter  Springs  (Kan.)  waterpower  and 
'the  powers  and  mills  at  Smithfield,  Mo.,  and  at  sev- 
eral other  points.  It  is  said  he  will  generate  electric 
power  for  the  Kansas  and  Missouri  mining  district. 

The  plympia  (Wash.)  Light  and  Power  Com- 
pany will  build  a  dam  to  divert  the  water  from  the 
Des  Chutes  River  into  the  upper  end  of  Lawrence 
Lake.  Another  dam  will  be  built  at  the  lower  end 
of  the  lake.  Water  will  be  diverted  into  the  lake 
during  the  spring  freshets  and  held  there  in  reserve 
tmtil  the  dry  season,  when  it  will  be  let  back  into  the 


ri\'er.  This  will  insure  a  very  even  flow  of  water  the 
year  around  at  the  power  plant  at  Lower  Tumwater 
Falls.  It  is  estimated  that  the  arrangement  will 
give  a  minimum  of  2,500  horsepower  at  all  times,  and 
the  cost  of  establishing  the  system  will  be  very  small. 

The  contract  for  furnishing  power  for  Winnipeg, 
Man.,  by  the  Winnipeg  Power  Company  has  been 
drafted.  The  franchise  will  revert  to  the  city  at 
the  end  of  15  years.  D.  A.  Keizer  has  submitted 
an  alternative  offer  for  power,  but  it  is  unlikely  that 
his  offer  will  be  accepted. 

Harry  J.  Allen  of  Halley,  Idaho,  has  been  at  work 
for  some  time  upon  a  plant  that  is  designed  to  sup- 
ply power  and  light  to  the  towns  of  Ketchum,  Halley 
and  Bellevue,  Idaho,  and  to  enterprises  adjacent. 
A  power  house  is  to  be  erected  at  Greenhorn  Gulch 
at  a  cost  of  about  $75,000. 


where  ticks  a  clock  to  be  electrically  influenced. 
There  is  a  hush  over  all  the  great  telegraphic  system. 
Then  the   time  ball    strikes   and    instantly   the   time 

message   flashes   over  the   wires. 


SOCIETIES  AND  SCHOOLS. 

The  University  of  Illinois  has  recently  purchased 
a  plot  of  ground  adjoining  its  engineering  buildings 
for  the  equipment  of  new  structures  for  the  develop- 
ment of  its  college  of  engineering. 

The  third  annual  reunion  and  banquet  of  the 
Veteran  Employes'  Association  of  the  Westinghouse 
Air  Brake  Company  at  Wilmerding,  Pa.,  was  held 
on  January  nth.  The  association  numbers  91  work- 
men, none  of  whom  has  been  in  the  company's  em- 
ployment for  less  than  21  years. 

The  Henry  W.  Oliver  Chemical  and  Metallurgical 
Library  of  Lafayette  College.  Easton,  Pa.,  has  re- 
ceived as  a  gift  from  a  generous  friend  all  the  pam- 
phlets (about  3.000  in  number)  belonging  to  the 
library  of  the  late  Professor  Johannes  Wislicenus 
of  the  L^niversity  of  Leipsic.  Professor  Wislicenus 
was  a  famous  chemist.  He  was  a  pioneer  in  the 
study  of  lactic  acids  and  led  in  the  work  which  was 
the  foundation  of  the  present  knowledge  of  stereo- 
isomerism. This  library  represents  the  collection  of 
50  years  of  great  activity  and  will  be  a  valuable 
addition  to  the  Oliver  Library. 


PUBLICATIONS. 


"Automobile  Accessories"  is  the  title  of  a  cata- 
logue from  Emil  Grossman,  New  York  city.  All 
the  accessories  of  the  automobile,  such  as  horns, 
lamps,  goggles  and  the  hundred  and  one  other  things 
are  listed. 

The  opinion  of  the  United  States  Circuit  Court 
of  Appeals  sustaining  the  Blades  patent  covering 
underload  and  overload  release  devices,  has  been  is- 
sued in  pamphlet  form  by  the  Cutler-Hammer  Man- 
ufacturing Company,   Milwaukee.  Wis. 

The  True  &  True  Company  of  Chicago  is  sending 
out  a  cartoon  calendar  which  is  apparently  a  new 
idea  in  the  art  of  calendar  making.  The  pages  are 
large  and  upon  each  is  a  cartoon  by  Phillips,  which 
is  in  some  way  suggestive  of  the  company's  products. 

Machinists  will  find  in  the  little  pamphlet  enti- 
tled "Twist  Drills."  issued  by  the  Clevedand  Twist 
Drill  Compan}',  Cleveland.  Ohio,  a  comprehensive 
collection  of  facts  relating  to  the  making  and  oper- 
ation of  twist  drills.  Numerous  drawings  explain 
the  correct  and  incorrect  action  of  the  drill  within 
the  steel   or   iron. 

The  Chicago  Fuse  Wire  and  Manufacturing  Com- 
pany, whose  main  office  is  at  Chicago,  issues  a  cata- 
logue of  enclosed  fuses,  fuse  links,  telephone  fuses, 
wire  joints  and  similar  electrical  appliances.  The 
products  described  in  the  catalogue  have  been  ex- 
amined and  approved  by  the  Underwriters'  National 
Electrical   Association. 

Novelties  in  the  way  of  desk-lighting  devices  are 
described  in  a  little  booklet  from  McLeod,  Ward 
&  Co.,  New  York  citj'-,  entitled  "Save  Your  Eyes.'' 
-A.  number  of  different  styles  of  cylindrical  reflectors 
are  illustrated,  adapted  for  use  over  desks,  type- 
writers, pianos,  paintings,  etc.  The  articles  arc 
known  as  the  "Kinsman  Specialties"  and  all  are 
furnished   with  adjustable  socket  holders. 

The  1904  catalogue  of  the  Knowles  Steam  Pump 
Works,  New  York  city,  is  a  book  of  about  150  pages 
showing  nearly  half  as  many  full-page  illustrations 
of  different  types  of  direct-acting  steam  pumps  for 
boiler  feeding,  mine  drainage,  waterworks  service, 
etc. ;  also  electric  and  belt-driven  pumps,  artesian- 
well  pumps,  air  compressors  and  ammonia  pumps, 
both  flywheel  and  direct-acting,  jet  condensers,  re- 
lief valves,  air  and  circulating  pumps,  wrecking 
pumps,  vacuum  pumps,  sugar-house  pumping  ma- 
chinery, etc.  This  catalogue  will  be  supplied  free 
upon   request  to  those  interested. 


TELEGRAPH. 


Everyone  may  not  be  familiar  with  the  method  by 
which  the  Western  Union  Telegraph  Company 
regulates  70,000  clocks,  all  over  the  country.  These 
are  set  at  noon  each  day  by  an  automatic  arrange- 
ment in  each  electric  equipment,  which  responds  to 
the  beat  of  the  sidereal  clock  in  the  Naval  Observa- 
tory when  its  hands  point  to  12  and  make  the  circuit 
for  the  passage  of  the  time  current.  A  few  minutes 
before  this  hour  business  over  the  Western  Union 
wires  is  suspended  and  operators  throughout  the 
country  put  their  instruments  in  shape  to  form  an 
unbroken  circuit  from  the  observatory  to  every  place 


SPACE    TELEGRAPHY. 

Two  space-telegraph  stations  have  been  opened  in 
Porto  Rico  and  are  working  satisfactorily.  One 
station  is  at  San  Juan  and  the  other  at  Culebra. 
They  are  to  be  especially  for  use  during  fleet  maneu- 
vers at  the  forts. 

At  the  amiiial  meeting  of  the  International  Wire- 
less Telegraph  Company  in  Camden,  N.  J.,  a  resolu- 
tion to  consolidate  with  the  American  de  Forest 
Wireless  Telegraph  Company  was  adopted  without 
a  dissenting  vote.  The  International  stockholders, 
it  is  said,  will  receive  $7,500,000  in  stock  in  the  new 
concern  and  will  have  an   interest  in  many  patents. 


MISCELLANEOUS. 


During  October,  1903,  1,770  thunderstorms  were 
reported  to  the  United  States  Weather  Bureau,  as 
compared  with  i,Soo  in  October,  1902,  and  3,155  in 
September,   1903. 

The  Merchants'  Electric  Protective  Company  has 
asked  the  Chicago  City  Council  for  permission  to 
install  a  fire-alarm  and  burglar- telegraph  system  in 
the  Second  Ward. 

Dr.  Francolini,  a  scientist  of  Rome,  has  published 
a  statement  to  the  effect  that  the  source  of  the 
Clitumnus,  a  small  Umbrian  river,  sacred  to  the 
Romans,  gives  evidence  of  containing  radium.  The 
waters  at  the  source  are  said  to  be  the  color  of 
violet. 

The  cause  of  the  boiler  explosion  at  the  Geyer 
.-\venue  plant  of  the  St.  Louis  Transit  Company 
described  at  length  in  the  January  9th  issue  of  this 
journal  was,  according  to  the  report  of  the  board 
of  engineers,  who  concur  in  the  report  made  by 
City  Boiler  Inspector  Joseph  Branch  to  Comp- 
troller Player,  the  forcing  of  the  boilers  beyond  their 
capacity  and  irregular  firing,  which  let  the  water, 
get  too  low  in  one  of  the  boilers  under  high  pressure. 

In  carding  and  drawing  cotton  which  has  been 
dyed  or  bleached  in  the  raw  state  static  electricity 
is  generated  to  such  an  extent  as  to  cause  consid- 
erable trouble,  the  web  having  a  tendency  to  follow 
the  doffer  instead  of  being  stripped  off  clearly  by 
the  doffer  comb.  This  is  hard  to  overcome,  one 
method  being  to  sprinkle  the  cards  at  intervals  with 
water.  This  remedy  has  the  effect,  however,  of 
rusting  the  card  teeth  at  the  base  and  is  also  detri- 
mental to  the  finished  product.  Operators  of  cotton 
mills  will  be  glad  to  hear  of  any  method  by  which 
the  bad  effects  of  the  electrical  phenomenon  can  be 
obviated. 

The  large  Congressional  Library  Building  at 
Washington,  D.  C,  built  six  years  ago,  has  been 
found  to  be  inadequate  for  the  present  demands 
in  nearly  every  department.  Superintendent  Green 
in  a  report  on  the  general  situation  to  the  house 
committee  says  among  other  things :  "No  serious 
failure  of  the  machinery  has  thus  far  occurred,  but, 
the  use  of  the  building  having  now  reached  all  its 
parts,  more  power  and  illumination  than  the  gener- 
ating plant  can  supply  are  already  beginning  to  be 
demanded.  Tlie  present  electric  plant  originally 
provided  for  only  about  two-thirds  of  the  building, 
in  the  belief  that  it  would  be  ample  for  many  years, 
but  it  is  already  taxed  to  its  full  capacity  and  often 
overloaded."  Congress  may  take  some  action  on 
the  recommendations  during  the  present  session. 

It  would  appear  from  the  calculations  of  Dr.  Bauer 
of  the  United  States  Coast  and  Geodetic  Survey 
that  the  earth's  magnetic  energy  is  dying  out.  Cal- 
culating the  total  energy  of  the  magnetic  field  outside 
the  earth's  surface  in  spherical  hannonics.  Dr.  Bauer 
finds  that  there  has  been  a  loss  of  three  per  cent, 
between  1838  and  1884.  The  magnetic  survey  of 
the  United  States  is  being  reorganized  and  by 
1910,  it  is  planned,  there  will  be  one  magnetic  sta- 
tion to  every  25  or  30  square  miles;  at  present  Hol- 
land has  one  to  every  40  square  miles,  and  England 
one  to  every  139  square  miles.  Canada,  it  is  hoped, 
will  join  in  this,  as  in  other  meteorological  work  oi 
the  United  States.  Five  magnetic  observatories  arc 
contemplated.  Maryland  is  now  said  to  have  the 
best  magnetic  survey,   with  one  exception,   Holland. 

Howard  A.  Fessenden  of  Detroit,  Mich.,  has 
lately  patented  a  new  signal  system  which  is  espe- 
cially applicable  to  that  style  of  electric-signaling 
systems  in  which  a  return  signal  is  sent  from  the 
receiving  station  to  the  sending  station  to  apprise 
the  latter  that  the  signal  has  been  received.  The 
object  of  the  new  device  is  to  guard  against  the 
possibility  of  mistake  on  the  part  of  either  operator. 
When  one  operator  wishes  to  send  a  signal  to  another 
he  moves  a  dial  indicator  around  to  a  point  indicat- 
ing the  desired  signal.  In  so  doing  a  series  of 
contacts  is  made  by  a  ratchet  mechanism  which  close 
circuits  and  energizes  relay  magnets  at  the  receiving 
station.  These  relays  operate  a  local  circuit  there 
and  set  an  alarm  bell  ringing  which  continues  to 
ring  until  the  operator  at  No.  2  station  moves  his 
dial  indicator  around  to  send  the  proper  return 
signal  hack,  which  automatically  opens  the  circuit 
of  the  bell. 
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TRADE  NEWS. 

Electric  motors  are  to  be  manufactured  by  the 
Greacon-Derby  Engineering  Company,  recently  or- 
ganized at  Perth  Amboy,  N.  J.  The  company  was 
recentl}^  incorporated  by  S.  B.  Greacon,  J.  M.,  R.  W. 
and  A.  H.  Derby. 

W.  A.  Roberts,  E.  H.  King  and  J.  L.  Cooper,  all 
of  Pittsburg,  Pa.,  have  organized  tlie  E.xcelsior  Elec- 
tric Company,  capitalized  at  $25,000.  The  company 
is  installing  machinery  in  a  large  building  at  Al- 
quippa,  Pa.,  where  it  will  manufacture  toy  engines. 

The  Swan  Electric  Manufacturing  Company  is 
making  arrangements  to  move  its  factory  from  Mid- 
dletown.  Conn.,  to  Newark,  N.  J.,  where  it  will 
occupy  a  large  brick  structure  with  modern  con- 
veniences and  so  situated  as  to  make  the  shipment 
of  its  product  to  the  West  less  expensive.  The 
company  has  outgrown  its  present  factory  and  the 
new  site  will  be  more   suitable. 

The  electric-light  company  of  Teneritfe.  Canary 
Islands,  is  desirous  of  purchasing  an  American 
steam  engine  of  at  least  500  horsepower.  The  engine 
required  must  be  of  the  latest  pattern,  of  first-class 
material,  and  up-to-date  in  all  respects.  Price  should 
be  quoted  c.  i.  f.  Teneriffe.  Communications  should 
be  addressed  to  Sehor  Don  Nicolas  Marti,  presi- 
dente   Compania   Electrica   e  Industrial,   Teneriffe. 

A  material  for  preventing  loss  by  fire  and  danger 
to    life    from    the    short-circuiting    of    high-voltage 


electrical  wires,  for  which  the  trademark  "Niag- 
rite"  has  been  adopted,  is  placed  upon  the  market 
by  the  H.  W.  Johns-Manville  Company  of  New  York 
city.  "Niagrite"'  is  furnished  in  strips  of  several 
widths  from  three  inches  to  36  inches  and  is  held 
in  place  by  asbestos  fireproof  glue,  thus  protecting 
the  cables  from  external  fire  and  confining  the  inter- 
nal fire.  The  material  presents  a  very  neat  and 
permanent  finish  and  is  not  affected  by  atmospheric 
conditions.  It  has  been  adopted  by  the  Niagara 
Falls  Power  Company,  the  International  Power 
Company,  Buffalo  Street  Railroad  Company,  the 
New  York  Edison  Company,  and  other  prominent 
and   important  electrical   plants. 


BUSINESS. 


The  Emerson  Electric  Manufacturing  Company  of 
St.  Louis  is  pushing  its  automatic-start  induction 
motors  for  motive  power  in  running  sewing  ma- 
chines. The  motors  are  made  in  sizes  small  enough 
for  use  with  one  sewing  machine,  which,  in  fac- 
tories, is  a  good  feature,  as  it  makes  each  machine 
entirely  independent  of  the  others. 

The  Central  Electric  Company.  Chicago,  is  start- 
ing in  1Q04  with  renewed  enthusiasm  to  push  the 
sale  of  D.  &  W.  enclosed  fuses  and  safety  devices. 
The  company  makes  the  statement  that  the  popu- 
larity of  D.  &  W.  material  has  been  steadily  grow- 
ing, and  with  a  constantly  widening  field  ahead,  there 


is  every  reason  to  believe  that  the  present  year  will 
witness    largely    increased   sales. 

The  Mechanical  Appliance  Company  of  Milwaukee, 
Wis.,  is  now  recommending  its  Watson  motor  for 
direct  connection  to  laundry  machinery.  The  motors 
are  built  in  sizes  from  one-eighth  to  three  horse- 
power. 

The  Ewing-Merkle  Electric  Company  of  St.  Louis 
calls  attention  to  the  fact  that  for  1904  it  will  be 
agent  for  several  large  and  representative  electrical 
manufacturing  companies.  Believing  that  1904  will 
be  a  year  of  unusal  activity,  the  company  is  sparing 
no  pains  to  be  well  prepared  to  furnish  its  customers 
with    what    they    desire    promptly. 

Secretary  R,  J.  Russell,  of  the  Century  Electric 
Company,  St.  Louis,  was  in  Chicago  on  Monday. 
M'r.  Russell  was  slightly  indisposed  with  a  heavy 
cold  during  a  portion  of  his  stay  in  Chicago,  but 
he  recovered  sufficiently  to  finish  his  trip.  Mr.  Rus- 
sell is  on  a  long  business  journey,  during  which  he 
will  visit  a  number  of  western  cities  and  be  away 
from  St.  Louis  possibly  for  a  month  to  six  weeks. 
He  reports  an  exceedingly  good  business  in  the 
single-phase  alternating-current  motors  now  manu- 
factured by  the  company,  and  he  has  been  busy  of 
late  establishing  agencies  throughout  the  United 
States  not  only  for  the  single-phase  motors  but  for 
the  Pillsbury  alternating-current  ceiling  fans,  for 
which  at  the  present  time  there  is  a  most  excellent 
demand. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


749,160.  Electrically  Operated  Railwa.v  Switch. 
Claude  W.  Breedlove  and  Rudolph  R.  Grant, 
Berkley,  Va.     Application  filed  March  25,   1903. 

A  switch  tongue  is  connected  to  the  armature  of  a 
motor,  which  moves  the  switch  one  way  or  the  other,  ac- 
cording to  the  direction  of  rotation.  The  motor  is  con- 
trolled   by    a    circuit,    under    the    control    of    the    switch 

operator. 

749,175.  Automatic  and  Manual  Fire  Alarm.  Will- 
iam L.  Denio,  Rochester,  N,  Y.,  assignor  of  one- 
half  to  Hobart  F.  Atkinson,  Rochester,  N.  Y. 
Application  filed  May   14.   1903. 

In  connection  with  a  signal  wheel  is  a  signal  lamp, 
connected  in  the  signal  circuit.  A  normal  short-circuit 
for  the  lamp  is  closed  by  a  rotatable  arm  connected  to 
one  box  terminal,  a  co-operating  spring  being  connected 
to  the  other  terminal, 

749,178.  Wireless  Signaling  Apparatus.  Lee  De 
Forest,  New  York,  N.  Y.  Application  filed 
March  5,    1903. 

A  signal  key  for  use  in  wireless  telegraphy  comprises 
a  lever  pivoted  intermediate  its  ends,  a  finger-piece  upon 
one  end  of  the  lever,  a  spring  acting  upon  the  lever  to 
raise  the  end  carrying  the  finger-piece,  a  stationary  con- 
tact member,  a  co-operative  contact  member  carried  by 
the  lever,  and  means  for  maintaining  an  insulating  fluid 
between  the  contact  members. 

749,191.  Electric  Signaling  Apparatus.  Felix  B. 
Herzog,  New  York,  N.  Y.  Application  filed 
May  17,   1886. 

At  or  in  connection  with  each  of  several-  sub-stations  is 
apparatus  comprising  both  a  magnet  and. a  circuit  con- 
troller, which  re-establishes  the  normal-circuit  conditions, 
and  which  controls  apparatus  at  another  point.  Co-op- 
erating-circuit connections  including  separate  lines  are 
arranged  in  multiple. 

749J93-  Elevator.  Nelson  Hiss,  New  York,  N.  Y. 
Application    filed   November    11,    1903. 

An  electromagnetic  transmission  means  communicates 
power  from  a  constant  source  to  the  driving  sheaves  of 
the  elevator.  One  member  of  mechanism  is  driven  by 
the    prime    mover    and    the    other    member   is   arranged    to 

drive  its  appropriate  sheave. 

749,200.  High-potential  Switch.  John  F.  Kelly, 
Pittsfield,  Mass.     Application  filed  May  23,  1903. 

In  a  high-potential  switch  are  combined  a  device  af- 
fording an  easy  path  for  abnormal  frequency  currents 
and  a  difficult  path  for  normal  frequency  currents,  and 
means  for  making  and  breaking  a  shunt  around  the  de- 
vice.     (See  cut  on   next  page.) 

749,204.  Electric  Heating  Apparatus.  Richard  Kiich, 
Hanau,  Germany,  assignor  to  the  firm  of  W.  C. 
Heraeus,  Hanau,  Germany.  Application  filed 
November  7,   1902. 

An  electric  heating  apparatus  comprises  a  body  to  be 
heated  and  a  heating  resistance  of  platinum  foil  of  .001 
to  .01  millimeter  in  thickness  in  intimate  contact  with 
the  body. 

749,213.  Electromagnetic  Device  for  Vibratory 
Massage.  Eugen  K.  Miiller,  Zurich,  Switzer- 
land.    Application  filed  September  20,    1902. 

A  massage  body  is  operated  by  a  pulsatory  electric  cur- 
rent through  the  agency  of  a  coil  inductively  energized 
thereby.  One  terminal  of  the  coil  is  connected  with 
the  massage  body  and  the  other  terminal  is  adapted  to 
be  connected  with  the  patient,  the  pulsations  of  the  in- 
duced current  corresponding  to  the  period  of  vibration 
of  the  massage  body. 

749.224.  Compound  Applicable  for  Insulating  Ma- 
terial or  Other  Purposes.  Leonard  M.  Ran- 
dolph, Newark,  N.  J.  Application  filed  April 
25,  1902. 

The  compound  comprises  a  mLxture  of  varnish  residue 
and  peat,  held  together  by  a  binding  material. 

749.225.  Telephone  System.  Hope  Redmon,  Rufus 
L.  Hall  and  Robert  H.  Conway,  Cynthiana,  Ky. 
Application    filed    November    10,    190a. 

A  short-circuiting  switch  for  normally  cutting  the  in- 
struments of  a  party  line  out  of  circuit  is  operated  by 
a  switch-operating  lever,  moved  by  hand;  means  for 
locking  the  switch  lever  when  moved  to  open  the  switch 
being  provided,  which  are  under  control  of  the  operator 
at  central.  An  actuator  throws  the  selected  instrument 
into  circuit,  and  a  resetting  mechanism  restores  all  the 
instruments  to    normal  condition. 


Issued  f  United  States  Patent  Office)  January    rz,  igo^ 

749,252.  Synchronizer.  Leonard  Andrews,  Man- 
chester, England,  assignor  to  the  Stanley  Elec- 
tric Manufacturing  Company,  Pittsfield,  Mass. 
Application  filed  June  25,   1903. 

Transformers  each  having  a  primary  winding  connected 
to  one  of  the  different  phases  of  the  generator,  and  a 
second  primary  winding  connected  to  a  common  pair  of 
bus  bars,  have  their  two  secondary  windings  on  the 
transformers  so  disposed  relatively  to  the  primary  wind- 
ings that  one  of  the  secondaries  is  excited  when  the  cur- 
rents of  the  primaries  are  in  phase  and  the  other  when 
the  currents  are  in   opposition.      (See  cut.) 

749,255.  Electric  Interlocking  Switch  and  Signal 
System.  Gustave  Bleynie  and  Theophile  Du- 
cousso,  Paris,  France.  Application  filed  March 
6,   1902. 

The  signals  are  adapted  to  be  operalea  Irom  a  central 
station,  the  operation  of  a  single  member  at  the  station 
operating  and  locking  the  switches.  The  switches  and  sig- 
nals   are    operated    by    electric    motors. 

749,261.  Switch.  Troy  Cope,  New  Waterford,  Ohio. 
Application  filed  August  20,  1903. 

Contacting  arras  are  carried  by  the  trolley-wire,  each 
arm  being  connected  with  one  of  the  coils  of  a  pair  of 
solenoids  of  a  switch-throwing  device.  Solenoids  are  sup- 
plied with  means  for  energizing  either  one  of  the  coils 
to  throw  the  switch  in  either  direction.  These  means 
comprise  contact  blocks  carried  at  the  upper  end  of  the 
trolley  pole,  wires  leading  down  from  the  blocks  within 
the  pole,  contact  plates  carrying  tne  lower  terminals  of 
the  wires  mounted  at  the  base  of  the  trolley-pole,  and 
means  connected  with  the  plates  adapted  to  alternately 
place   them    in    circuit    with    the    car-running  circuit. 


NO.    749.252. — SYNCHRONIZER, 

749,268.  Electric  Arc  Lamp.  George  R.  Davison, 
Pittsfield.  Mass.,  assignor  to  the  Stanley  Elec- 
tric Manufacturing  Company,  Pittsfield,  Mass. 
Application  filed  May  S,  1903. 

Through  the  cover  plate  for  the  globe  the  carbon 
passes  and  extends  into  the  globe.  A  cap  closely  sur- 
rounds the  carbon  and  is  supported  below  the  plate  so  as 
to  form  a  thin  space  between  the  plate  and  the  cap  ex- 
tending from  the  carbon  nearly  to  the  inner  periphery 
of    the    globe, 

749.271.  Electric-motor  Control.  Samuel  T.  Dodd, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Elec- 
tric Manufacturing  Company,  Pittsfield,  Mass. 
Application  filed  June  4,  1903. 

In  a  motor  circuit  having  a  number  of  motors,  con- 
nections are  placed  intermediate  the  motors  and  a  con- 
trolling device  to  shift  the  former  from  series  to  parallel. 
each  armature  being  always  connected  to  the  correspond- 
ing field,  and  that  armature  and  half  of  its  field  being 
always   used    as   one    element  in  all    combinations. 

749.272.  Motor  Control.  Samuel  T.  Dodd,  Pitts- 
field, Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  June  13,  1903. 

Throughout  all  combinations  of  a  number  of  motors, 
each  armature  is  connected  to  its  own  field.  The  leads 
from  each  motor  are  so  connected  as  to  leave,  in  all 
combinations,  each  armature  connected  in  series  with  a 
section  of  its  o\yn  field  sufficient  to  force  an  approxi- 
mately equal  division  of  current  between  the  armatures 
when   connected  in  parallel  with  each  other. 

749,301.  Trolley  Stand.  Washington  H.  Kilbourn, 
Greenfield,  Mass.,  assignor  to  the  Stanley  Elec- 


tric   Manufacturing    Company.    Pittsfield,    Mas?. 
Application  filed  August   14,   1902. 

Mechanical  parts  are  described,  which  act  as  a  hinge 
and  guide  for  the  trolley  pole. 

749.306.  Telephone  System.  Albion  D.  T.  Libby, 
Chicago.  111.,  assignor  to  the  Kellogg  Switch- 
board and  Supply  Company,  Chicago,  111.  Ap- 
plication   filed   December   3,    1902. 

Cleans  are  specified  to  open  the  normal  connection  with 

^  the    source    during    calling,    while    an    auxiliary    path    for 

current  is  completed   from  the  source  through  the  cut-off 

relay  during  calling.      A    retardation   coil  is    connected    in 

the  auxiliary  path. 

749-308.  Telephone  Exchange.  Frank  A.  Lundquist 
and  John  K.  Norstrom,  Chicago,  111.,  assignors 
to  M.  E.  Richardson,  trustee,  Sterling,  Kan. 
Application  filed  November  19,  1900. 

In  a  switching  mechanism  operated  by  a  clock  mech- 
anism and  released  by  a  magnet  is  a  contact  maker  and 
a  support,  upon  which  a  lever  is  pivoted  and  adapted  to 
engage  teeth  on  one  of  the  gears  of  the  clock  mechanism, 
and  a  guide  for  the  lever  carried  by  the  support  at  a 
point  adjacent  to  the  teeth  of  the  gear  engaged  by  the 
lever. 

749.324-     Electric    Sparking    Ignition    Apparatus    for 

■  Gas  Rock  Drills.     John  V.  Rice,  Jr.,  Edgewater 

Park,  N.  J.,  assignor  to  the  John  V.  Rice,  Junior. 

Company,   Edgewater    Park,    N.    J.     Application 

filed  June  8,   1895.     Renewed  July  16,  1898. 

The  devices  consist  essentially  of  fixed,  separate  elec- 
trodes and  a  circuit-closing  diaphragm,  and  pipes  leading 
to   the   diaphragm   from   the  interior  of  the  cylinders. 

749,335-  Insulator.  Louis  Steinberger,  Brooklyn, 
N.  Y.     Application  filed  September  18,  1902. 

Details    are    described. 

749,365-  Electric  Bell.  Harry  E.  Dey,  New  York, 
N.  Y.     Application  filed  August  15,   1901. 

An  electromagnet  is  placed  inside  the  bell  and  an 
armature  for  the  magnet  is  so  hung  that  as  it  oscillates 
the    bell    is  sounded. 

749,370.  Wireless  Signaling  System.  Cornelius  D. 
Ehret,  Ardmore,  Pa.,  assignor  to  the  Interna- 
tional Wireless  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  November  15,  1902. 

Electro  radiant  energy  is  transformed  into  the  energj' 
of  electric  currcrits,  the  current  component  being  in- 
creased by  supplying  the  energy  to  a  circuit  including 
a  closed  resonant  circuit  comprising  capacity  and  in- 
ductance, arranged  in  branches  which  are  in  parallel 
with  each  other. 

749,371-  Wireless  Telegraph  Receiver.  Lee  De  For- 
est, New  York,  N.  Y.  Application  filed  June  4. 
1903. 

Two  differently  tuned  receiving  systems  have  each  a 
solenoid  with  its  coil  in  circuit  with  the  aerial  conductor. 
The  solenoids  produce  a  varying  magnetic  field,  which  in 
turn    act    upon    a    local    circuit    containing    the    receiving 

apparatus. 

749,372.  Art  of  Wireless  Telegraphy.  Lee  De  For- 
est, New  York,  N.  Y.  Application  filed  June  4. 
1903. 

Radiating  high-frequency  electrical  waves  are  varied  in 
their  mechanical  frequencj-  in  a  predetermined  cycle 
thereby  producing  at  the  receiving  station  manifestations 
which  vary  in   a   corresponding   cycle. 

749.387.  Automatic  Non-interfering  Repeater  for 
Fire-alarm  Circuits.  William  H.  Kirnan.  Bay- 
onne,  N.  J.,  assignor  to  the  Gamewell  Fire 
Alarm  Telegraph  Company,  New  York,  N.  Y. 
Application  filed   October  4,    1902. 

A  normally  open  circuit  embraces  non-interference  mag- 
nets corresponding  with  the  street  magnets,  which  operate 
repeating  mechanism.  Means  controlled  by  the  non-inter- 
ference magnets  prevent  the  operation  of  the  repeating 
mechanism  by  any  one  of  the  street  magnets  while  under 
the  control  of  any  other  of  the  street  magnets. 

749.388.  Locking  Device  for  Telephone  Apparatus. 
Sherwood  J,  Lamed  and  James  S.  Ford,  Chi- 
cago. III.,  assigiiors  to  the  American  Telephone 
and  Telegraph  Company.  Application  filed  Oc- 
tob?r  9,   1903. 

A  device  for  locking  the  receiver  upon  the  switch  is 
described. 
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749>39i-  Bond  for  Conduits  for  Electric  Wires. 
George  A.  Lutz,  New  York^  N.  Y.,  assignor  of 
one-half  to  Frank  K.  Boland,  New  York,  N.  Y. 
Application  filed  May  7,  1901.     Renewed  June  5, 

1903. 

Embodied  in  tlie  idea  is  a  metallic  member  hav- 
ing a  bottom  and  sides  provided  with  inwardly  ex- 
tending projections  having  an  inward  spring  tendency 
forming  a  channel  or  space  to  receive  conduits,  the  pro- 
jections being  adapted  to  overlie  and  bear  upon  conduits 
to  clamp  thtm  upon  the  bottom  of  the  bond. 

749,392.  Elbow  for  Conduits  for  Electric  Wires. 
George  A.  Lutz,  New  York,  N.  Y.,  assignor  ot 
one-half  to  Frank  K.  Boland,  New  York,  N.  Y. 
Application  filed  May  7-  iQOi-  Renewed  June  5. 
[O03. 

A  channel  has  projections  at  distances  apart  along 
the  upper  edges  of  its  sides,  which  form  grooves  between. 
A  cover  corresponding  substantially  to  the  contour  of 
the  elbow   has  its  edges  received  in  the  grooves. 

749,399.  Alternating-current  Relay.  Greenleaf  W. 
Pickard,  Amesbury,  Mass.,  assignor  to  the  Amer- 
ican Telephone  and  Telegraph  Company.  Appii- 
canon  filed   August   21,   1903. 

Tlie  iron  core  of  the  coil  is  arranged  so  as  to  pass 
through  the  bore  of  the  coil  and  back  over  the  exterior, 
forming    nearly    an    inclosed    path    for    the    lines    of    force. 


means  for  increasing  the  speed  to  full  speed  after  the 
motor  has  started  at  slow  speed,  and  means  for  automat- 
ically reducing  the  speed  of  the  motor  to  slow  speed 
again  before  stopping. 

749,442.     Outlet     Box.     Hubert     Krantz,     Brooklyn, 
N.  Y.    Application  filed  May  25,  1903. 

Openings  in  an  electrical  outlet  box  with  removable 
disks  punched  out  of  the  metal  of  the  box  contain 
radially  projecting  ears  expanded  out  of  one  of  the  parts 
to  prevent  the  disks  from  being  forced  inwardly  into  the 
box. 

749,448.     Telephone  Transmitter.     Philip  G.  Randall, 
Boston,    Mass.     Application    filed     February     g, 
-      1903. 

A  comparatively  stiff  or  unbending  vibrator  or  _  dia- 
phragm has  a  number  of  groups  of  springs  yieldingly 
supporting  it  at  different  points  around  its  margin  and 
each  comprising  springs  pressing  against  opposite  sides 
of  the  diaphragm.  Electrodes  forming  parts  of  different 
resistance-varying  units  co-operate   with    the   diaphragm. 


NO.    749,200. — HIGH-POTENTIAL    SWITCH. 

749,401.  Electric  Railway.  Leon  W.  Pullen.  Phil- 
adelphia. Pa.,  assignor  to  the  Wireless  Railway 
Company,  Philadelphia,  Pa.  Application  filed 
April  18,   1903. 

Magnetic  switches  arc  arranged  along  the  railway,  each 
having  a  tubular  armature  of  magnetic  material  placed 
transversely  to  the  length  of  the  track.  Two  magnetic 
contact  caps  have  contacts  to  constitute  a  two-pole  switch. 
A  supply  circuit  having  branch  conductors  controlled 
by  the  series  of  switches  supplies  current  to  exposed 
portions   on    the   surface   of  the    railway. 

749.416.  Safety-appliance  System  for  Electrically 
Actuated  Elevators.  Harry  G.  Wright,  Provi- 
dence. R.  I.,  assignor  to  William  C.  Woodward, 
Providence,  R.  I.     Application  filed  May  9,  1903- 

Automatic  control  for  elevators  is  accomplished  by 
embodying  a  normally  closed  master-switch  shunt-con- 
nected to  the  brake  and  controller  circuits  of  the  elevator 
car  with  a  magnet  coil  of  high  resistance  electrically 
connected  with  the  power  circuit  and  forming  a  part  of 
the  switch.  Normally  closed  door  locks  are  located  m 
an  electric  circuit  connected  to  the  master- switch.  Upon 
energizing  the  magnet  coil  of  the  switch,  the  latter 
operates  to  open  the  brake  circuit  in  advance  of  the 
controller    circuit. 

749,426.  Lightning  Arrester.  William  E.  Cone, 
Memphis.  Mo.     Application   filed   May  28,   1903. 

Upon  a  base  plate  is  a  pivoted  switch-arm  normally 
held  in  circuit-closing  position  by  the  weight  of  tne 
current-conducting  wire  to  which  it  is  attached.  A  bind- 
ing post  for  a  local  wire  having  switch-arm  engaging  jaws 
and  a  second  binding  post  for  a  ground  wire  and  means 
carried  by  the  base  plate  for  preventing  direct  contact 
between  the  'switch-arm  and  the  second  binding  post  are 
the  features  of  the  invention.     (See  cut.) 

749,434.  Wireless  Signaling  Apparatus.  Lee  De  For- 
est, New  Y'ork,  N.  Y.  Application  filed  June  4- 
1903- 

Combined  with  a  transmitting  and  a  receiving  apparatus 
at  the  same  station  are  means  controlled  by  the  spark- 
determining  member  of  the  transmitting  apparatus  to  cut 
the  indicating  member  of  the  receiving  apparatus  out  of 
the  circuit  during  the  time  of  each  spark  in  the  trans- 
mitting apparatus. 

^49,435.  Generating  Set  for  W^ireles?  Telegraphy. 
Lee  De  Forest,  New  York,  N.  Y.  Application 
filed  .Tune  17^   I903 

A  transmitting  set  for  wireless  telegraphy  comprises 
an  explosive  engine,  a  dynamo,  a  unitary  or  choke  trans- 
former receiving  the  current  from  the  dynamo,  a  step-up 
transformer  receiving  the  current  delivered  by  the  choke 
transformer,  a  sparking  circuit  receiving  the  current  de- 
livered by  the  step-up  transformer,  and  a  radiating  con- 
ductor   and    earth   connected   with    the    sparking   circuit. 

749.436.  Wireless-telegraph  Range-finder.  Lee  De 
Forest.  New  York,  N.  Y.  Application  filed  June 
17.  1003. 

For  indicating  distances  in  sending  messages  a  variable 
resistance  is  inserted  in  circuit  with  the  indicating  device 
to  counteract  the  aerially  received  impulses,  the  necessary 
resistance  to  accomplish  this  bearing  a  definite  ratio  to 
the   distance  and  power  of   a   standard    transmitter. 

749,439.  Electrical  Controlling  Apparatus.  John  D. 
Thlder,  Yonkers.  N.  Y.,  assignor  to  the  Otis 
Elevator  Company,  East  Orange.  N.  J.  Appli- 
cation filed  March  22.  1902. 
Combined  with  an  alternating-current  motor  and  means 
for    starting    it    at    a    slow    rate    of    speed    are    automatic 


NO.    749,460— ELECTRIC    FURN.^CE. 

749.460.  Electric  Furnace.  Le  Roy  W.  Stevens  and 
Bernard  Timmcrman,  Chicago.  III.  assignors  to 
the  Advance  Furnace  Company  o£  America. 
Application  filed  August  8.  1902.  Renewed  May 
^6.   1003. 

The  heating  chamber  is  provided  with  an  electric  fur- 
nace comprising  a  vertical  electrode  and  a  substantially 
horizontal  electrode  forming  the  fioor  of  the  chamber. 
(See  cut) 

749.461.  Electric  Furnace.  Le  Roy  W.  Stevens  and 
Bernard  Timmerman.  Chicago,  111.,  assignors  to 
the  Advance  Furnace  Company  of  America. 
Application  filed  October  29,  1902.  Renewed 
June  17,  1903. 

The  material  is  forced  into  the  heating  chamber  by  a 
ram,  where  it  is  reduced  by  an  electric  arc. 

749.462.  Furnace.  Le  Roy  W.  Stevens  and  Bernard 
Timmerman,  Chicago.  111.,  assignors  to  the  Ad- 
vance Furnace  Company.  Application  filed  Oc- 
tober  30.    1902. 

Two  chambers  containing  electrodes  receive  their 
charges  from  a  central  funnel  with  branches  leading  to 
each  chamber. 


NO.    749,42-. — LIGHTNING    ARRESTER. 

749,476.  Apparatus  for  Governing  Elaslic-fluid  Tur- 
bines. Charles  G.  Curtis.  New  York;  N.  Y. 
Application  filed  June  17,  1903- 

For  covering  a  battery  of  turbine  units  including  alter- 
nating-current dynamos  a  synchronous  motor  driven  by 
the  current  from  the  dynamos  is  used.  A  speed  governor 
driven  by  the  motor  controls  a  power  device,  connections 
from  the  power  device  to  the  valves  of  the  dynamos 
being  made    for    controlling   the    turbines. 

7494S1.  Telephonic  Repeater.  Merritt  Gaily,  Brook- 
lyn, N.  Y.     Application  filed  April  iS,  1903. 

Connections  for  two  telephone  lines  are  combined  with 
one  receiving  magnet  having  two  receiving  coils,  the  two 
coils  acting  together  as  repeatinc  coils.  One  of  the 
coils  connects  with  one  tclcnhone  line  and  the  other  coil 
with  the  other  telephone  line.  One  primary  coil  acts 
as  primary  to  both  of  the  receiving  coils  in  their  opera- 
tions as  secondary  induction  coils. 

749,500.  Miner's  Electric  Lnmp.  Henr>'  G.  Prested, 
Camden  Town,  England.  Application  filed  Feb- 
ruary 7i   1903- 

.\  miner's  electric  lamp  comprises  a  diffusion  device, 
a    lamp    and    a    circuit   short-circuiting  the    lamp  so    as   to 


render  the  latter   useless  when  the   diffusion  device   is  in 
action. 

749o05-  Variable  Sparking  Mechanism.  George  E. 
Tregurtha,  Maiden,  Mass.  Application  filed  June 
iS,   1903. 

Details  are   described. 

749,509.  Trolley.  Willis  D.  Williams,  Kirkland, 
Ariz.     Application   filed   August   19,    1903. 

A  guard  attachment  journaled  on  the  shaft  directs  the 
trolley  wheel  along  the  wire. 

749,584.  Wirelss  Signaling  System.  Harry  Shoe- 
maker, Philadelphia,  Pa.,  assignor  to  the  Inter- 
national Wireless  Telegraph  Company  and  Marie 
V.  Gehring,  Philadelphia,  Pa.  Application  filed 
October   3,    1902. 

In  a  wireless  signaling  system  is  a  wave- responsive 
device,  a  circuit  controlled  thereby,  a  circuit  in  inductive 
relation  with  the  first  circuit  and  frequency-determining 
elements  for  rendering  the  last-mentioned  circuit  resonant 
with  a  current  of  a  frequency  dependent  upon  the  fre- 
quency of  suc(:ession  of  the  wave  trains  representing  a 
predetermined  signal. 

749,597-  Electric- railway  Switch.  Johann  G.  Weni- 
ger.  New  York,  N.  Y.  Application  filed  June 
9,  1903. 

A  railway  switch  for  underground-conduit  systems 
comprises  a  switch-tongue  at  the  junction  of  a  main 
and  side  track,  an  underground  pivoted  guide-piece  at 
the  junction  of  the  main  and  side  conduits,  and  an  auxil- 
iary conductor  in  the  conduit  connected  with  a  source 
of  electric  power.  Means  adapted  to  contact  with  the 
auxiliary  conductor  for  actuating  the  pivoted  switch- 
tongue  and  guide-piece  are  added. 

749,601.  Trollej'-harp  Device.  Frederick  H.  Allen, 
Dunkirk,  N.  Y.  Application  filed  November  2, 
1903. 

In  a  trolley-harp  device  is  a  bifurcated  harp-arm  having 
one  of  its  sides  cut  off  crosswise  at  the  center  of  the 
trolley-sheave    spindle    to    allow   the    removal    of  spindle. 

749,628.  Electric  Heater.  George  J.  Peacock,  Pitts- 
burg, Pa.,  assignor  of  one-fourth  to  Charles 
Bonini,  Pittsburg,  Pa.  Application  filed  April 
19,  1902. 

An  inner-insulating  cylindrical  casing  fits  upon  the 
supply  pipe.  '  An  exterior  casing  of  insulating  material 
surrounds  it,  the  partitions  between  being  filled  with  a 
protective-insulating  material.  Resistance  coils  for  heat- 
ing are  placed  in  each  of  the  partitions  and  embedded  in 
the  protecting  material. 

749.633.  Electrical  Hose-signaling  Apparatus.  Will- 
iam G.  Seeley,  Brookline,  Mass.  Application 
filed  May  25,   1903. 

Two  half-couplings  are  screwed  together,  an  insulating 
device  separating  the  engaging  screw-threaded  portion  of 
each  half -coupling  into  two  sections,  each  adapted  to 
engage  the  corresponding  section  on  the  other  half- 
coupling.  Circuit  wires  are  electrically  connected  with 
1  lie    sections    respectively. 

749,690.  Massage  Instrument.  Nicolay  Jacobsen, 
Christiania,  Norway,  assignor  to  E.  Klaveness, 
Brookings,  S.  D.     Application  filed  May  16,  1903. 

Massage  is  accomplished  electrically  by  oscillating 
armatures  attracted  and  released  successively  by  electro- 
magnets. 

749.705-  Regulator  for  Incandescent  Lamps.  Fred- 
erick C.  Schofield,  Washington,  D.  C.  Applica- 
tion  filed  May   7,    1903. 

.\  central  tube,  a  hollow  core  surrounding  the  tube 
and  forming  an  air  space,  heads  supporting  the  core 
at  each  end,  a  resistance  coil  wound  on  the  core  and 
means  for  connecting  varying  amounts  of  the  coil  in 
the    lamp-circuit    are    the    principal    parts. 

749.710.  Electric  Block-signal  System.  Loui?  C, 
Werner,  Broadbrook,  Conn.  Application  filed 
December  12,   1901. 

In  a  block-signal  system  for  railways  are  combined  a 
semaphore-arm  and  a  pair  of  motor-arms,  a  pinion  oper- 
ativeiy  related  to  the  semaphore-arm  and  bodily  movable 
therewith,  and  racks  engaging  the  pinion  and  connected 
to  the  motor-arms  at  different  distances  from  the  axes. 
Means  for  operating  the  motor-arms  positively  in  both 
directions  to  shift  the  semaphore-arm  to  different  positions 
are  further  specified. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Office)  that  expired  on 
January  18,   1904: 

,156.151-  Underground  Conduit  for  Electrical  Conductors. 
James    F.    Munsie,    Chicago,    111. 

356.152.  Conduit  System  for  Electrical  Conductors.  James 
F.    Munsie,    Chicago,    111. 

356.153.  Electrie-wire  or  Cable-distributing  System.  James 
F.   Munsie,   Chicago.   111. 

356,156.  Insulating  Telegraph  Cables.  William  R.  Patter- 
son, Chicago,  111.,  assignor  to  the  Western  Electric  Com- 
pany,   Chicago,   III. 

156,197.  Telephone  Receiver.  Ezra  T.  Gilliland,  New  York, 
N.   Y. 

356,199.  Incandescent  Electric  Lamp.  William  Holzer,  Har- 
rison,   N.   J. 

356,206.  Manufacture  of  Telegraph  Cables.  William  R. 
Patterson,  Chicago,  111.,  assignor  to  the  Western  Elec- 
tric Company,  Chicago,    111. 

356,211.  Dash  Pot  for  Electric  Arc  Lights.  Charles  E. 
Scribner,  Chicago,  111.,  assignor  to  the  Western  Electric 
Company,    Chicago,    111. 

356,261.  Primary  \'o]taic  Battery.  James  E.  Pearce,  Mai- 
denhead,   County  of  Berks,    England. 

356,282.  Electric  Arc  Lamp.  August  Ploarding,  Oakland. 
Cal. 

356,300.  Telephone  System.  Alfred  M.  A.  Bcale,  New 
York,   N.   Y. 

356,390.  Electric  Accumulator.  Charles  Barral  de  Montaud, 
Paris,  France. 

356,418.  Electrical  Call  Box.  George  S.  Nickum.  Dayton, 
Ohio,  assignor  of  one-half  to  E,  Fowler  Stoddard,  Day- 
ton,  Ohio. 

356.425.  Test  Circuit  for  Multiple-switchboard  Systems. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to  the  West- 
ern  Electric   Company,    Chicago,    III. 

356.426.  Multiole-switchboard  Test  Circuit.  Charles  E- 
Scribner,  Chicago.  111.,  assignor  to  the  Western  Elec- 
tric   Company.    Chicago,    III. 

356.427.  Factory  Telephone  Exchange.  Charles  E.  Scrib- 
ner, Chicago.  111.,  assignor  to  the  Western  Electric  Com- 
pany,  Chicago,  III. 
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Light,    Heat   and    Power    in    a    Large 
Apartment  Building. 

An  isolated  plant  for  a  large,  high-class  apart* 
TTient  building  has  peculiar  conditions  to  meet  which 
are  not  found  in  other  installations.  The  variations 
in  load  cannot  be  determined  in  advance  with  any 
degree  of  accuracy.  For  some  of  the  time,  especially 
in  winter,  all  of  the  apartments  may  make  demnnds 
for  light  and  heat  and  the  plant  will  be  required 
to  run  at  its  utmost  capacity.  Again,  for  a  consid- 
erable portion  of  the  year  many  of  the  tenants  arc 
apt  to  be  out  of  town,  making  the  load  variable  and 
uncertain.  There  are  likewise  the  problems  o' 
noise  and  vibration  to  be  met  and  also  the  smoko 
question. 

An  example  of  a  compact  and  well-balanced  plant 

..of  this  nature  is  that  of  the  "Pattinglion,"  a  large  and 

handsome  apartment   house   on    Irving   Park   Boule- 


275  revolutions  per  minute  and  has  a  capacity  of 
600  amperes  at  125  volts.  It  is  a  six-pole  machine, 
each  of  the  six  sets  of  brushes  having  an  area  of 
7^  square  inches,  or  a  total  brush  area  of  45 
square  inches.  The  armature  is  especially  well 
supplied  with  air  ducts,  securing  good  ventilation 
and  cool  operation.  The  engine  has  cylinder  di- 
mensions  of    14   by    14   inches   and    is   supplied    with 


are  mounted  at  the  top  and  also  a  Weston  volt- 
meter hung  on  a  swinging  bracket  on  the  end  of 
the  board.  All  of  the  fuses  are  of  the  enclosed 
cartridge  type  and  all  of  the  wiring  throughout 
the  building  is  carried  in  iron-pipe  conduit,  the 
cutout  terminals  being  enclosed   in  steel  boxes. 

Two  boilers  supply  the  steam  and  each  is   of  the 
horizontal  tubular  type,  72  by   18  inches,  and  of  150 


vard  in  Chicago,  which  was  completed  last  fall. 
The  buildina:  is  of  unusual  size,  containing  72  apart- 
ment? and  nearly  600  rooms.  It  is  modern  in  everv' 
wav  and  is  as  safe  from  tire  as  it  is  possible  to 
make  it.  The  framework  of  the  building  is  re- 
inforced concrete.  Under  each  floor  concrete  is 
laid  six  to  10  inches  thick,  deadening  sound,  and 
13  double  fire-walls  with  automatic  steel  fire-doors 
effectually  divide  the  building  up   into  sections. 

To  assure  the  inmates  freedom'  from  annoyance 
due  to  the  vibration-  and  noise  of  machinery,  the 
generating  and  heating  plant  has  been  placed  in  a 
separate  building  back  of  the  main  building.  The 
power  house  is  a  one-story  brick  structure  set  partly 
under  ground  and  divided  by  a  brick  wall  into  a 
generator  and  a  boiler   room. 

The  generating  units  are  two  in  number — one  of 
75  kilowatts  and  the  other  of  125  kilowatts  capacity, 
each  consisting  of  a  Crocker- Wheeler  direct-cur- 
rent generator  direct-connected  to  an  Ideal  engine. 
The  smaller  generator   runs    at   a   normal    speed   of 


A    MODERN    APARTMENT    BUILDING    AND    ITS    POWER    PLANT. 

a  Patterson  trap  in  connection  with  the  separator, 
which  feeds  back  into  a  heater.  This  unit  is  shown 
in  the  foreground  in  the  accompanying  illustration. 

Farther  back  in  the  picture  Is  shown  the  other 
generating  set,  which  is  similar  to  the  first,  except 
that  it  is  larger  and  the  generator  is  an  eight-pole 
machine.  The  speed  of  this  machine  is  250  revolu- 
tions per  minute  and  the  normal  current  is  1,000 
amperes  at  125  volts,  which  requires  a  total  brush 
area  of  80  square  inches.  The  engine  is  17  by  16 
inches  and  is  fitted  with  steam-trap  separator  and 
all  accessories. 

A  handsome  four-paneled  black  slate  switchboard 
is  a  feature  of  the  installation  and  was  furnished, 
together  with  the  switching  apparatus,  by  the  West- 
ern Electric  Company.  The  circuit-breakers  are 
mounted  at  the  bottom  of  the  board,  although  this 
arrangement  has  its  disadvantages.  The  main  cir- 
cuit switches  are  arranged  at  the  bottom  of  the 
board  on  the  left-hand  side  and  above  them  the 
various    cut-out    switches.     Two    Weston    ammeters 


horsepower,  made  by  the  Frost  Manufacturing  Com- 
pany. They  are  hand-fired,  and  back  of  the  boiler 
room  is  an  underground  coal  cellar  having  a  ca- 
pacity of  150  tons,  which  will,  however,  later  be 
enlarged. 

The  Paul  system  of  heating,  controlled  by  ex- 
pansion regulators,  is  used  throughout  the  building. 
The  condensed  steam  from  the  radiators  and  the 
exhaust  steam  from  the  engines  enter  the  hot- 
water  heater  shown  just  beyond  the  switchboard 
in  the  picture.  A  reserve  supply  of  hot  water  is  also 
held  in  two  large  tanks  in  the  basement  and  heated 
by  a  garbage  burner,  the  water  in  these  tanks  being 
under  pressure  at  all  times  and  ready  for  immediate 
use. 

Steam-driven  pumps  supply  the  boilers  and  are 
located  in  the  engine  room.  These  pumps  are  two 
in  number,  seven  by  4%  by  eight  inches. 

A  large  refrigerating  plant  is  necessary-.  It  is 
situated  in  one  of  the  basements  of  the  building. 
The   compressor   is   driven   by   a   40-horsepower   di- 
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rect-current  motor.  The  plant  has  a  capacity  of 
30  tons  of  ice  a  day  besides  supplying  refrigeration 
in  each  apartment.  A  refrigerating  vault  is  placed 
in  each  apartment  containing  a  ^o-gallon  brine  vat. 
In  these  vats  are  ammonia  coils  connecting  with 
the  compressor  in  which  the  ammonia  is  expanded, 
-  giving-  the  brine  a  much  lower  temperature  than 
ice,  and  cooling  the  vaults  to  a  corresponding  degree. 

Another  convenience  to  tenants  is  a  complete  pri- 
vate telephone  system  connecting  all  the  apartment> 
and  also  connecting  with  telephones  in  the  janitor's 
quarters,  office,  laundries,  cafe,  engine  room,  etc. 
This  system  is  entirelj'  \vithin  the  building,  how- 
ever, no  outside  connections  being  given.  An 
operator  at  a  small  wall  switchboard  in  the  office 
furnishes  connections.  At  the  present  time  there 
are  over  100  of  these  telephones  in  the  building. 
Ericsson  telephone  apparatus  is  used. 

To  supply  all  the  rooms  and  corridors  with  light 
3,000  incandescent  lamps  are  necessary.  Unless 
in  fixtures  in  groups  of  five  or  more  these  lights 
are  all  16  candlepower,  what  few  smaller  ones  there 
are  being  of   10  candlepower. 

An  automobile  room  is  furnished  in  the  basement 
for  12  automobiles.  This  room  is  reached  from  an 
inclined  pathway.  Here  wiring  is  carried  in  from 
the  main  switchboard,  but  no  terminal  facilities  pro- 
vided. Each  owner  of  an  electric  vehicle  must 
furnish  his  own  plugging  apparatus  and  any  cur- 
rent-changing device  necessary  for  his  particular 
machine.  Current  is  furnished  at  a  nominal  rale, 
the  necessary  metering  apparatus  being  furnished 
by  the  management  of  the  building. 

The  architects  of  the  Pattington  were  D.  E. 
Postel  of  Chicago  and  A.  C.  Oas  of  Milwaukee. 
Telford  &  McWade  of  Qiicago  were  the  builders. 
The  engineer  of  the  plant  is  John  H.  Wales. 


French  Electric  Thermophiie. 

In  the  accompanying  illustration  is  shown  a  bed 
covering  made  on  the  principle  of  the  electric  thermo- 
phiie, by  which  the  resistance  of  wires  woven  in  the 
fabric  generate  heat  by  the  application  of  a  current 
of  electricity.  The  idea  is  not  new,  and  bed  warm- 
ers of  similar  construction  have  been  on  the  market 
in  the  United  States  for  several  years.  In  France 
Camille  Hergott  has  devoted  attention  to  the  subject, 
and  by  his  system  fabrics  of  hemp,  cotton,  wool  or 
silk  are  produced  susceptible  of  producing  heat  at 
moderate  temperatures  without  interfering  with  their 
ordinary  appearance  or  flexibiIit>^     The  picture,   re- 


FRENCH    ELECTRIC    THER.MOPHILE. 

produced  from  La  Nature,  depicts  such  a  fabric,  the 
wires  being  shown  at  the  left  and  the  connections 
at  the  right. 

The  result  is  accomplished  by  means  of  an  "elec- 
trothermic  fiber,"  which  is  made  up  of  a  textile  fila- 
ment and  a  metallic  thread,  which  latter  may  be 
stretched  10  per  cent,  in  use,  and  ser\-es  as  a  con- 
ductor of  electricity.  The  heat-emitting  conductor  is 
proportioned  as  to  size  to  the  style  of  fabric,  light 
or  heavy.  The  feeding  wires  are  at  a  trifle  superior 
temperature  to  that  of  the  entire  fabric,  and  pro- 
tected by  fuses,  so  that  all  danger  of  trouble  from 
overheating  is  prevented,  in  case  of  defects  of  appa- 
ratus or  want  of  care  on  the  part  of  the  user.  The 
great  number  of  ducts  comprising  a  circuit  allows 
a  maximum  of  potential  between  two  consecutive 
threads  of  only  one-half  to  one  volt:  secondly,  in 
the  case  of  multiple  circuits,  these  will  receive  the 
current  by  collecting  wires  specially  insulated  with 
a  single  pole  in  each  of  the  two  selvages  of  the 
fabric,  and,  finally,  the  various  circuits  in  the  fab- 
ric are  branched  in  the  weaving  in  such  a  manner 
that  the  difference  of  potential  is  nil  between  the 
ducts  of  two  successive  circuits.  The  security  is 
so    complete   that   a    fabric   may   be    wet   and   subse- 


quently dried  by  electric  heat  through  the  conduct- 
ors of  the  thermophiie.  The  electrothermic  wires  are 
nearly  invisible  in  the  fabric,  and  are  so  embedded 
into  the  material  of  the  fabric  that  they  yield 
pliably  to  all  manipulations  of  the  article,  and  can- 
not be  injured  by  ordinary  usage,  while  arrange- 
ments are  made  for  readily  testing  out  any  injured 
part  of  the  system  through  the  use  of  well-known 
methods. 

The  applications  may  be  made  to  embrace  tem- 
peratures ranging  from  that  of  the  human  body, 
25"  to  ;^s''  Centigrade,  for  ordinan'  bed  clothing,  for 
medical  applications,  drj'  or  humid,  by  contact  or 
radiation,  up  to  150°  Centigrade.  Tlie  industrial 
applications  are  many,  including  the  heating  of  auto- 
mobiles,   railroad   and   street    cars. 


Protection  from  Transmission  Lines. 

By   W.    A.   Bl.\>-ck. 

Mechanical  breaks  in  the  wires  of  a  high-tension 
transmission  line,  where  these  wires  are  run  in  ex- 
posed places,  are  attended  with  more  or  less  danger 
of  damage  to  life  and  property.  A  recent  accident 
of  this  character,  which  happened  on  a  15,000-volt 
transmission  line  near  Chicago  and  was  caused  by 
contact  with  a  telephone  circuit,  resulted  in  setting 


by  the  arrangement  shown  in  Fig.  3.  The  high- 
tension  wires  are  in  this  case  suspended  by  steel 
wires  and  hangers,  as  indicated.  The  distance  of 
these  hangers  is  determined  by  the  height  of  the 
line,  and  will  be  such  that  no  broken  end  can  come 
within  six  feet  of  the  ground,  thus  clearing  the 
heads  of  all  passersby. 

Another  method  of  protecting  highway  crossings 
from  broken  transmission  wires  is  given  in  Fig.  4. 
In  this  case,  a  metallic  catch-arm  is  mounted  at  a 
suitable  distance  from  the  pole  on  a  grounded 
bracket,  thus  giving  the  broken  wire  ground  po- 
tential, or,  in  case  the  line  is  operated  with  a 
grounded  neutral,  causing  the  tripping  of  the  cir- 
cuit-breaker in  the  power  house. 

In  closing,  it  may  be  noted  that  the  methods  of 
protection  of  transmission  lines  given  above  con- 
form to  the  European  practice  of  the  last  few  years. 


A  Generous  Offer  to  Mr.  Tuke. 

In  an  address  before  a  committee  of  the  City 
Council  of  Cincinnati  President  Norman  G.  Kenan 
of  the  Cincinnati  Gas  and  Electric  Company  made 
an   argument    against   fixing   the  minimum   price   to 
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r>n  fire  three  railroad  stations.  An  occurrence  of 
this  sort  calls  imperatively  for  the  proper  protection, 
10  avoid  further  loss  of  the  same  sort. 

In  reference  to  telephone  circuits,  it  should  be 
noted  that  telephone  fuses  cannot  ordinarily  be  sub- 
jected to  the  partial  high-potential  strain  when  con- 
nected with  one  leg  of  a  delta-connected  transmis- 
sion line.  If  the  transmission  line  is  operated  with 
a  grounded  neutral,  a  contact  wit-h  a  telephone  cir- 
cuit would  require  such  a  size  of  fuses  on  the  latter 
wires  as  would  safely  break  the  full  star  pressure 
of  the  transmission  system.  On  account  of  cost  and 
space,   such   an   arrangement    will   be   prohibitive. 

It  remains,  therefore,  to  forestall  accidents  similar 
to  the  one  mentioned,  by  installing  a  proper  pro- 
tection on  the  transmission  line.  This  should,  in 
the  case  of  a  mechanical  breakdown,  prevent  a  con- 
tact with  the  telephone  circuits  and  cause,  further- 
more, the  tripping  of  the  main  circuit-breaker  of  the 
disabled  transmission  line,  or  at  least  the  indication 
of  a  dead  ground  in  the  power  house. 

In  case  telephone  wires  cross  under  the  line,  the 
arrangement  shown  in  Fig.  i  may  be  used.  This 
represents  a  certain  form  of  network  suspended  be- 
tween two  grounded  angle  irons  mounted  on  ad- 
jacent poles.  The  strain  wires  of  galvanized-iron 
wire  are  fastened  to  the  angle  iron  with  eyebolts 
and  check-nuts  and  carry  the  cross-wires  made  up 
of  galvanized-iron  wire,  the  ends  of  which  are 
horn-shaped.  This  form  has  been  chosen  to  make 
it  practically  certain  that  any  broken  wire  will  be 
caught  and  grounded,  and  thus  indicate  the  fault 
in  the  power  house  at  once,  as  above  noted. 

Fig.  2  shows  a  simple  network  for  the  protection 
of  telephone  circuits  running  over  the  lines,  in  case 
they  break  down.  This  network  also  protects  the 
transmission  line  against  short-circuits  caused  by 
a    falling    telephone    wire. 

For  highway  crossings  of  increased  span  protec- 
tion from  a  falling  high-tension  wire  can  be  obtained 


be  charged  for  electricity  at  10  cents  a  kilowatt- 
hour.  He  said  that  it  should  be  \r^  cents,  and  in 
no  case  less  thaji  12:  not  that  the  company  expected 
to  charge  the  full  amount,  but  that  some  margin 
should  be  left  in  case  of  increase  in  the  price  of 
coal,  or  labor  or  that  the  company  should  be  re- 
quired to  place  all  lines  underground.  In  other 
words,  some  contingency  might  arise  which  would 
not  permit  the  company  to  furnish  current  at  that 
price.  Mr.  Tuke  of  the  Taxpayers'  Association 
made  the  statement  that  current  can  be  produced 
at  one  cent  a  kilowatt-hour.  Mr.  Kenan  said  that 
his  company  was  ready  at  any  time  to  pay  Mr.  Tuke 
$100,000  a  year  if  he  could  produce  electricity  at 
its  plant  for  that  price,  and  that  he  might  consider 
the   position   open    to    him   at   any   time. 


New  York  Central    Plans   Speed   Trials. 

Since  the  recent  official  announcement  of  the  de- 
cision of  the  New  York  Central  Railroad  to  equip 
its  New  York  terminals  and  suburban  service  with 
electric  power  many  reports  of  the  company's  plans 
have  appeared.  It  is  now  stated,  in  connection  with 
the  conversion  from  steam  to  electricity,  that  the 
Central  is  anxious  to  help  solve  the  problem  of 
high  speed  on  electric  railways,  and  is  now  arrang- 
ing for  a  series  of  tests  in  which  an  attempt  will 
"be  made  to  equal,  if  not  surpass,  the  Marienfelde- 
Zossen  record  of  130  miles  an  hour.  For  this  pur- 
pose a  stretch  of  track  about  nine  miles  long  between 
Schenectady  and  Amsterdam,  N.  Y.  is  to  be  espe- 
cially prepared.  When  the  contract  for  electrical 
equipment  was  let  with  the  General  Electric  Com- 
pany it  was  not  stipulated,  apparently,  that  a  high 
rate  of  speed  was  desired.  At  a  recent  conference, 
however,  between  officials  of  the  Central  and  the 
General  Electric  Company,  definite  plans  are  said 
to  have  been  outlined  for  the  speed  tests. 
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Steinmetz  Contending  for  Meter-patent 

Claims. 

Washington,  D.  C,  January  20. — The  case  of  the 
United  States  ex  rel.  Charles  P.  Steinmetz  of  Schen- 
ectady, N.  Y.,  the  noted  electrical  engineer,  vs.  Fred- 
erick' I.  Allen,  commissioner  of  patents,  has  just 
been  up  for  argument  before  the  Supreme  Court, 
where  it  was  brought  on  a  writ  of  error  to  the 
Court  of  Appeals  of  the  District  of  Columbia,  affirm- 
ing the  judgment  of  the  Supreme  Court  of  the  Dis- 
trict of  Columbia  dismissing  the  petition  of  Stein- 
metz for  a  writ  of  mandamus  against  the  commis- 
sioner of  patents  to  compel  the  latter  to  allow  an 
appeal  to  the  Board  of  Examiners-in-chief  of  the 
Patent  Office  from  a  decision  of-  the  primary  exam- 
iner refusing  and  rejecting  a  second  time  Steinmetz's 
application  for  a  patent  because  he  would  not  cancel 
from  it  certain  claims  as  required  by  the  primary 
examiner,  under  the  asserted  authority  of  certain 
rules  of  Patent  Office  practice  and  the  decisions 
of  the  commissioners  of  patents  under  those  rules. 

The  case  is  briefly  as  follows:  On  November  21, 
1896,  Steinmetz  filed  an  application  for  a  patent 
for  his  invention  covering  new  and  useful  improve- 
ments in  motor  meters.  This  application  contains 
13  claims,  of  which  the  first  six  are  connected  with 
the  novel  process  or  method  involved  in  the  working 
of  the  invention.  The  remainder  of  the  claims  refer 
to  the  novel  means  or  apparatus  by  which  the  method 
is  to  be   carried  into  practice. 

On  May  15,  1900,  the  primary  examiner  decided 
that  claims  7  to  13,  inclusive,  belonging  to  the  ap- 
paratus part  of  the  invention  must  be  canceled.  A 
reconsideration  was  requested  and  granted,  but  on 
July  13,  1901,  the  examiner  repeated  his  require- 
ment. An  appeal  was  taken  to  the  Board  of  Ex- 
aminers-in-chief, and  on  August  9,  1900,  the  pri- 
mary examiner  refused  to  forward  the  appeal,  on 
the  ground  that  the  question  involved  in  the  appeal 
was  not  one  of  which  the  board  had  jurisdiction, 
and  therefore  was  not  appealed  to  that  tribunal.  A 
reconsideration  of  this  action  was  requested,  and 
granted,  only  to  have  the  same  action  repeated  on 
August  16,  1900.  On  August  20th  Steinmetz  peti- 
tioned the  then  commissioner  to  instruct  the  primary 
examiner  to  answer  and  forward  his  appeal.  This 
petition  was  denied  on  December  28,  1900.  A  simi- 
lar petition  was  presented  to  the  present  commis- 
sioner under  date  of  January  16,  1902,  and  it  was 
denied  on  February  7,  1902.  On  February  28,  1902, 
Steinmetz  petitioned  the  board  direct  to  take  juris- 
diction of  his  appeal.  This  was  denied  on  March 
6,  1902,  on  the  ground  that  the  .examiners-in-chief 
could  not,  under  the  rules  of  the  Patent  Office,  re- 
vise and  determine  the  validity  of  the  primary  ex- 
aminer's action  without  the  latter's  answer  to  the 
appeal,  and  also  because  of  the  previous  action  of 
the   commissioner   in   the    premises. 

Steinmetz  came  to  the  United  States  Supreme 
Court  with  a  request  that  the  commissioner  be  com- 
manded to  direct  the  primary  examiner  to  answer 
and  forward  his  appeal  to  the  Board  of  Examiners- 
in-chief  in  order  that  he — Steinmetz — may  have  the 
right  of  a  review  of  the  primary  examiner's  action 
by  the  last-named  tribunal  and  of  the  other  appel- 
lant tribunals,   if  necessary. 

Steinmetz's  invention  is  complex  and  difficult  of 
comprehension  save  by  a  skilled  electrician.  It  be- 
longs to  a  comparatively  small  but  important  class 
of  cases  constantly  brought  to  the  attention  of  the 
Patent  Office,  in  which  the  novelty  relates  to  the 
action  of  alternating  electric  currents  and  magnetic 
fluxes.  The  invention  is  founded  upon  the  concep- 
tion that  the  90°  relation,  which  was  formerly  sup- 
posed to  be  an  essential  characteristic  of  the  alter- 
nating wattmeter,  is  not  necessary,  provided  that 
three  or  more  fluxes  are  used,  and  provided  that 
these  fluxes  are  properly  proportioned  in  magnitude 
and  phase.  This  conception  being  attained  and  the 
proper  relation  having  been  worked  out,  the  in- 
vention, as  far  as  the  broad  claims  are  concerned, 
is  made.  The  conception  involves  not  only  the 
method  of  the  operation  of  the  instrument,  not  only 
the  complex  interaction  of  the  magnetic  fluxes  and 
electric  currents,  but  also  a  'motor  meter  having 
coils,  etc.,  so  wound,  related,  and  proportioned  as 
to  carry  out  the  method.  It  would  be  impossible  to 
disclose  the  method  to  a  skilled  electrician  without 
putting  him  in  possession  of  information  by  which 
he  could  immediately  and  without  invention  work 
out  the  broad  features  of  the  apparatus.  On  the 
other  hand,  it  would  be  impossible  to  describe  the 
apparatus  to  a  skilled  electrician  in  such  a  way  that 
he  really  understood  it  without  putting  him  in  pos- 
session of  the  method. 

It  was  argued,  on  the  part  of  Steinmetz,  that  it 
is  quite  clear  that  all  the  method  claims  are  pat- 
entable, as  they  stand,  and  are  not  for  the  mere 
function  of  the  apparatus ;  but  he  fears  that  if  two 
patents  are  taken  out,  one  for  the  method  and  the 
other  for  the  apparatus,  it  might  be  necessary,  in 
accordance  with  the  ruling  of  the  Accumulator  Cases, 
to  elect  which  of  these  two  patents  he  would  rely 
upon.  If  he  elected  to  retain  the  method  and  aban- 
don the  apparatus,  he  would  be  obliged  to  proceed 
against  all  manufacturers,  under  the  doctrine  of 
contributory  infringement,  and  would  also  be  obliged 
to  abandon  any  detail-apparatus  claims  which  he 
might  make  in  the  case. 

On  the  other  hand,  if  he  elected  to  abandon  the 
method  claims  and  were  to  rely  entirely  upon  the 
apparatus  claims,  he  would  lose  some  of  the  most 
important  claims  in  the  case  and  very  likely  might 
be  unable  to  proceed  successfully  against  some  in- 
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fringer  utilizing  the  real  gist  of  his  invention.  No 
case  could  better  be  presented  illustrating  the  hard- 
ship of  requiring  a  division.  ( 

This  is  a  very  pertinent  matter  in  connection  with 
patent  legislation.  It  has  been  brought  before  the 
courts  a  number  of  times,  and  the  result  of  the 
present  case  before  the  United  States  Supreme  Court 
will  be  waited  for  with  a  great  deal  of  interest. 
The  argument,  which  has  been  merely  sketched  in 
this  article,  covered  nearly  two  days.  A.  F.  T. 


5,000-kllowatt  Turbo-generator  at  Fisk 
Street  Station. 

Work  upon  the  installation  of  the  second  Curtis 
turbo-generator  at  the  Fisk  Street  station  of  the 
Commonwealth  Electric  Company  in  Chicago  is  nearly 
completed.  The  first  unit  has  been  in  service  for 
several  months.  It  is  shown  in  the  accompanying 
picture.  Comparing  this  picture  with  that  in  the 
Western  Electrician  of  May  23,  1903,  page  399, 
some  additions  will  be  seen  to  have  been  made. 
The  picture  in  the  early  issue  was  the  first  ever 
published   of    one    of   these   units   and   represents    it 
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the  flow  of  steam  to  the  buckets.  A  duplicate 
set  is  arranged  diametrically  opposite.  The  revolv- 
ing field  of  the  generator  is  carried  on  the  vertical 
shaft  passing  down  to  the  bottom.  It  turns  at  500 
revolutions  a  minute.  The  shaft  is  not  carried  on 
ordinary  bearings  but  rests  on  a  film  of  oil  in  a 
specially  designed  bearing,  this  film  of  oil  being 
only  a  few  thousandths  of  an  inch  thick,  kept  cir- 
culating under  pressure  of  1,200  pounds  to  the  square 
inch. 

The  picture  is  reproduced  by  the  courtesy  of  The 
Electric  City,  the  attractive  monthly  devoted  to  the 
central-station  interests  of  Chicago. 


•Tunnels  and  Telephones  in  Chicago. 

An  unusually  large  transaction,  involving  public- 
utility  service  in  Chicago,  was  that  by  which  the 
Illinois  Telephone  and  Telegraph  Company  last  week 
filed  for  record  with  the  county  recorder  a  bill  of 
sale  for  all  its  property,  including  tunnels,  tracks, 
telephone  cables  and  automatic-switchboard  appH- 
ances   and  telephone  system.     The  bill  of  sale  runs 


5,ooo-KlLO\VATT   TURBO-GENERATOR    AT   FISK    STREET   STATION. 


as  it  appeared  in  the  shop  where  it  was  assembled 
for  testing.  The  accompanying  illustration  is  taken 
from  a  slightly  different  point  of  view  and  has  added 
the  railings  and  stairway,  some  more  piping  and 
other  minor  details.  Fourteen  of  these  units  will 
be  the  ultimate  capacity  of  the  plant.  The  gener- 
ators have  a  nominal  rating  of  5,000  kilowatts,  but 
the  actual  output  of  the  machine  illustrated  has 
been  as  high  as  6,800  kilowatts,  or  about  9,000 
horsepower. 

Considering  the  great  capacity  of  these  machines, 
the  comparatively  small  size  is  a  striking  feature, 
the  height  over  all  being  only  25  feet  six  inches. 
The  small  amount  of  floor  space  is  a  saving  which 
amounts  to  a  large  sum  in  a  city  where  real  estate 
is  at  a  high  figure.  There  being  no  hea\^y  recipro- 
cating parts,  there  is  no  strain  on  the  foundation 
other  than  that  due  to  the  weight  of  the  machine 
alone ;  consequently  the  foundation  construction  need 
not  be  nearlj-  as  heavy  as  that  of  a  reciprocating 
engine  of  the  same  capacity. 

The  picture  shows  quite  plainly  the  row  of  valves 
on   one   side   of  the   turbine   casing  which    regulate 


to  the  Illinois  Tunnel  Company,  an  Illinois  corpo- 
ration recently  chartered  with  an  authorized  capital 
of  $30,000,000  and  the  power  to  issue  as  much  more 
in  bonds.  Accompanying  the  bill  of  sale  there  was 
also  filed  for  record  a  trust  deed  for  $30,000,000  on 
the  assets  of  the  new  corporation  to  secure  a  bond 
issue. 

With  this  transaction  is  insured  the  speedy  work- 
ing out  of  a  freight  transfer  system  by  small  electric 
cars  in  the  company's  already  extensive  system  of 
tunnels  throughout  the  business  section  of  the  city. 
Work  on  the  extension  of  the  tunnels  will  now  be 
pushed  with  vigor  until  a  system  of  probably  90 
miles  is  completed.  The  other  branch  of  the  com- 
pany's business — the  automatic  telephone  system — 
is  gradually  increasing,  each  day  seeing  the  connec- 
tion of  additional  telephones. 


The  village  of  Cortland,  Ohio,  has  voted  to  ac- 
cept the  proposition  of  Warren  Cortland  and  the 
Jefferson  Electric  Railroad  Company  for  the  location 
of  its  $150,000  power  plant  in  the  village,  for  which 
it  will  give  a  site. 
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A  New  Surface-contact  System. 

[From  the   London  correspondent  of  the  Western  Electrician.] 

The  idea  of  collecting  current  for  the  propulsion 
of  electric  tram  cars  from  contacts  arranged  on  the 
surface  of  the  road  has  long  appealed  to  those  inter- 
ested in  electric  traction.  The  advantages,  aesthetic 
and  otherwise,  which  such  a  system  offers,  have 
been  so  obvious  that  many  attempts,  as  is  well 
known,  have  been  made  to  design  such  a  system 
that  would  be  both  simple  and  effective.  There  are 
already  several  systems  in  Great  Britain,  but  none, 
with  the  exception  of  that  at  Wolverhampton  (the 
Lorain),  is  at  work  and  seriously  doing  public 
service.  An  additional  system,  however,  is  now 
being  exploited,  an  experimental  length  of  track 
having  been  in  existence  for  some  time  at  Ilford, 
near  London.  The  owners  of  this  system,  which  is 
known   as   the   "G.   B."   surface-contact   system,    feel 


end  of  a  stud  it  is  drawn  up  out  of  contact  with  the 
road  by  the  spring.  The  magnet  itself  is  mounted 
two  inches  above  the  road  level.  It  is  excited  by  a 
small  set  of  accumulators  carried  on  the  car. 

At  some  public  trials  a  few  days  ago  a  double- 
deck  car  having  a  capacity  for  54  passengers  was 
used.  It  was  fitted  with  two  25-horsepower  motors 
and  series  parallel  control.  The  current  taken  was 
between  30  and  35  amperes  when  the  car  was  run- 
ning empty,  and  the  track  leakage  was  .05  ampere, 
A  current  of  95  amperes  was  taken  when  the  ctir 
was  set  in  motion  with  the  brakes  set.  Mud  and 
other  coverings  to  the  studs  also  failed  to  prevent  the 
current   flowing   to   the   car. 

It  remains  to  be  seen  if  the  new  system  will  be 
adopted  very  largely,  but  I  believe  that  negotiations 
are  proceeding  with  one  local   authority. 

Referring  more  particularly  to  the  drawings,  Fig. 


adapted  to  be  connected  thereto  through  a  suitable 
clutch,  so  that  by  reversing  the  electrical  connec- 
tions or  by  reversing  the  rotation  of  the  motor 
armature,  the  electric  motor  will  be  converted  into 
a  generator  for  charging  the  batteries.  A  clutch 
connection  can  also  be  effectively  utilized  for  dis- 
connecting the  electric  motor  from  the  driving 
wheels  during  the  charging  operation,  although  it  . 
will  be,  of  course,  understood  that  the  driving  wheels 
may  be  jacked  up,  so  as  to  be  driven  during  the 
charging   operation. 

In  the  accompanying  drawing  Mr.  Edison  illus- 
trates a  diagrammatic  view  of  a  convenient  appa- 
ratus for  the  purpose.  The  electric  motor  (i)  is 
illustrated  diagrammatically  as  being  shunt-wound, 
although,  of  course,  any  other  winding  may  be 
utilized.  The  reference  figure  (2)  represents  the 
storage     batteries,    and    (3)    a     suitable     controller 


Cross-section  of  Conduit,  Showing 
Switch  Piece  Down. 


LonKitudinal  Section  of  Conduit,  Showing 
Switch  Piece  Up. 

A    NEW    SURFACE-CONTACT    SYSTEM. 


Fig.  3-     Showing  Magnet  and  Collectors  and  also  Diagram  of  Connections. 


that  they  are  now  in  a  position  to  offer  it  to  the 
public. 

The  current  from  the  generating  station  is  con- 
veyed through  a  bare  cable  carried  on  insulators  in 
a  conduit,  and  it  is  conveyed  to  the  cars  through  the 
studs  which  are,  of  course,  placed  at  intervals 
along  the  middle  of  the  track.  The  connection  be- 
tween the  studs  and  the  cable  is  effected  magnet- 
ically at  the  moment  the  car  magnet  comes  over 
them  and  c»;ases  immediately  it  leaves  them.  The 
cable  conduit  is  of  ordinary  glazed  five-inch  vitrified 
stoneware  pipe,  which  is  completely  imbedded  in 
concrete,  and  is  placed  19  inches  below  the  street 
level.  The  insulators  in  this  conduit,  shown  in 
Fig.  I,  are  of  insulator  clay  vitrified  and  glazed. 
The  pins  upon  which  the  insulators  are  mounted 
project  through  the  conduit  on  one  side  and  are 
there  connected  together  by  means  of  a  galvanized 
iron  strip,  which  is  connected  at  intervals  to  the 
rails,  thus  forming  an  earth.  This  device  the  .pro- 
moters of  the  system  put'  forward  as  a  guaranty  that 
no  stud  can  ever  become  "live"  in  consequence  of 
leakage.  The  cable  supported  by  these  insulators 
is  composed  of  stranded  galvanized  wires,  although 
on  heavy  lines  of  traffic  a  copper  core  is  inserted  to 
increase  the  conductivity.  Access  boxes  are  placed 
every  200  to  4C0  yards. 

The  studs  have  cast-iron  heads,  the  tops  being 
level  with  the  rest  of  the  paving.  They  measure 
2Mi  by  14  inches  and  are  supported  on  natural  gran- 
ite blocks.  The  lower  end  of  the  stud,  all  of  which 
is  contained  in  a  pipe  branching  from  the  conduit, 
is  forked  and  lined  with  brass.  Inside  this  fork 
is  a  piece  of  iron  protected  with  copper  and  sus- 
pended by  means  of  an  insulated  phosphor-bronze 
spring.  Upon  the  lower  end  of  this  a  carbon-con- 
tact block  is  fixed.  Flexible  copper  leads  connect 
Ihe  moving  part  with  the  main  portion  of  the  stud. 
When  the  magnet  carried  by  the  car  passes  over  the 
stud  the  moving  piece  is  magnetically  attracted 
toward  the  cable  against  the  pull  of  the  spring,  and 
thus   current   passes   to   the   stud  head. 

The  magnets,  of  which  there  are  two  (see  Fig. 
3),  are  suspended  rigidly  from  the  car,  and  the 
collectors  consist  of  iron  tongues,  spring-suspended 
within  one  pole  of  the  magnet,  their  motion  being 
limited  by  manganese  steel  pins  passing  through 
slots  on  their  centers  and  fixed  to  the  sides  of  the 
magnet  pole,  which  is  split  down  the  center.  Their 
method  of  operation  is  as  follows :  When  the  pole 
of  the  magnet  passes  over  a  studhead  the  magnetic 
attraction  causes  the  tongues  to  move  down  and 
make  contact  with  it.     As  each  collector  reaches  the 


I  is  a  cross-section  of  conduit  through  center  of 
stud,  showing  switch-piece  down;  Fig.  2  is  a  longi- 
tudinal section  of  conduit  through  center  of  stud, 
showing  switch-piece  up,  and  Fig.  3  shows  the 
magnet  with  the  collectors  in  operation  and  also  a 
diagram  of  the  electrical  connections  on  the  car.    G. 


[Attentive  readers  of  the  Western  Electrician 
will  note  that  the  system  briefly  described  above 
by  our  London  correspondent  seems  to  be  much 
the  same  as  that  of  Benjamin  Harry  Bedell  of 
London,  Eiigland,  recently  patented  in  the  United 
States  and  briefly  described  in  the  Western  Elec- 
trician of  September  19th  last.  It  is  possible  that 
the  Bedell  system  and  the  *'G.  B."  system  tested  at 
Ilford  are  identical.  However,  our  correspondent 
furnishes  additional  data  that  are  of  interest. — Ed.] 


Charging  Automobile    Battery  from   the 
Motor  of  the  Vehicle. 

It  has  occurred  .to  the  active  mind  of  Thomas  A. 
Edison  that  the  motor  of  an  electric  automobile 
may  be  conveniently  utilized  as  a  generator  to  charge 
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either  for  interposing  resistance  in  the  motor  circuit 
or  for  effecting  variations  in  the  electrical  connec- 
tion between  the  batteries  and  the  motor  for  con- 
trolling the  speed  of  the  latter.  On  the  armature 
shaft  of  the  motor  is  mounted  a  sprocket  wheel 
(4),.  which  drives  the  vehicle  wheels  (5)  through 
a  chain  (6).  A  clutch  (7)  may  be  used  for  con- 
necting or  disconnecting  the  sprocket  wheel  (4)  to 
the  armature  shaft.  A  small  steam  or  other  fluid- 
pressure  engine,  preferably  of  the  turbine  type,  is 
represented  at  (S),  adapted  to  be  connected  to  or 
disconnected  from  the  motor  armature  by  a  clutch 
(9).  A  turbine  engine  is  preferable  on  account 
of  its  simplicity  and  lightness.  A  connection  with 
the  engine  is  mac]^  through  a  hose  section  (10)  with 
any  suitable  source  of  steam  or  other  fluid  pressure. 

While  the  inventor  ^refers  to  employ  means  for 
connecting  and  disconnecting  the  driving  element 
of  the  engine  (8)  with  the  motor  (i),  it  will  be 
understood  that  the  clutch  may  be  dispensed  with, 
and  particularly  if  a  turbine  engine  is  used,  whereby 
its  rotating  part  acts  as  an  effective  flywheel. 

In  operation  the  motor  (i)  drives  the  carriage 
in  the  usual  way,  its  speed  being  regulated  by  the 
controller  (3).  When  the  batteries  become  depleted, 
the  clutch  (7)  may  be  operated  to  disconnect  the 
sprocket  wheel  (4)  from  the  armature  shaft.  The 
clutch  (9),  if  used,  connects  the  engine  with  the 
armature  shaft,  and  the  supply  hose  (10)  is  led  to 
the  boiler  or  other  source  of  steam  supply.  By  now 
operating  the  engine  (8)  to  reverse  the  rotation 
of  the  armature  shaft,  the  motor  (i)  will  be  con- 
verted into  a  generator  to  recharge  the  batteries  (2). 

By  means  of  this  invention,  Mr.  Edison  contends 
that  the  radius  of  action  of  electric  automobiles  is 
very  greatly  increased,  since  even  in  small  towns 
it  is  possible  to  secure  a  supply  of  steam  where 
the  electric  current  is  not  used.  When  the  engine 
(8)  is  of  the  turbine  type,  it  adds  but  little  weight 
and   bulk  to   the  entire  apparatus. 


CHARGING     AUTOMOBILE      BATTERY     FROM     THE     MOTOR    OF 
THE    VEHICLE. 

the  storage-battery  cells  of  the  vehicle.  The  in- 
ventor has  recently  patented  a  method  for  accom- 
plishing this  object.  The  idea  consists  in  providing 
a  small  steam  or  other  elastic-pressure  engine,  pref- 
erably of  the  turbine  type,  either  connected  at  all 
times    to    the    armature     of    the    electric    motor    or 


From  the  upper  sections  of  New  York  state  comes 
the  report  that  the  most  intense  cold  in  the  history 
of  the  state  prevailed  there  for  a  portion  of  last 
week.  At  Schenectady  it  is  reported  that  the  shops 
of  the  General  Electric  Company  were  compelled 
to  close  down  earlj^  in  the  week  because  sufficient 
heat  could  not  be  produced  to  warm  the  departments. 
Telegraph  and  telephone  service  was  badly  crippled 
on  account  of  the  cold,  and  at  some  points  it  is 
reported  that  trolley-car  and  steam-road  service  was 
suspended.  The  lowest  mark  reported  was  from 
Boonville,  where  52  degrees  below  zero  was  re- 
corded. At  Saratoga  a  new  record  was  established 
at  45    degrees   below   zero. 
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Electric  Light  and  Railways   in  Durban, 
South  Africa. 

South  Africa  has  already  acquired  pTomineiice  as 
a  market  for  electrical  apparatus,  and  some  notable 
installations  are  now  operating  in  that  region,  par- 
ticularly in  the  mines.  Among  central-station  plants, 
one  of  the  most  interesting  is  at  Durban,  the  seaport 
of  Natal,  which  is  a  city  of  over  60,000  inhabitants 
and  has  one  of  the  finest  harbors  in  South  Africa. 
In  Durban  there  are  installed  or  in  contemplation 
30  miles  of  electric  railway  and  approximately  2,000 
consumers  are  taking  current  for  power  or  lighting, 
in  addition  to  about  200  street  arc  lamps  and  nearly 
700  incandescent  lamps.  The  plant  is  owned  and 
operated  by  the  municipal   corporation. 

The  present  combined  power  station  furnishing 
current  for  these  purposes  is  an  outgrowth  of  an 
old  plant  which  was  installed  by  the  Electric  Con- 
struction Company  of  Wolverhampton.  According 
to  a  description  in  the  Electrical  Review  (London), 
the  boiler  plant  consists  of  four  250-horsepower 
Danks  boilers,  four  220-horsepower  Babcock  &  Wil- 
cox boilers  and  three  upright  Hornsby  730-horse- 
power  boilers  fitted  with  superheaters,  or  a  total 
of  4,070  horsepower.  The  stack  is  120  feet  high, 
a  Green  economizer  being  used  in  connection.  The 
boiler  pumps  and  accessories  are  operated  by  steam. 

The  electrical  equipment  consists  of  four  railway 
generators  and  four  generators  for  lighting  pur 
poses.  The  former  are  of  250-kilowatt  capacity 
each,  direct-connected  to  horizontal  cross-compound 
condensing  engines,  which  develop  450  horsepower 
each  at  160  pounds  pressure,  the  normal  speed  being 
100  revolutions  a  minute.  These  units  are  seen  at 
the  far  end  of  the  generator  room,  Fig.  i.  Lubri- 
cation is  effected  by  an  oil  pump  driven  by  the  en- 
gine shaft.  The  generators  were  built  by  the  Eng- 
lish Electric  Manufacturing  Company.  These  ma- 
chines are  direct-current,  external-field,  compound- 
wound,  and  generate  500  to  550  volts,  the  armature 
being  mounted  directly  on  the  engine  shaft,  between 
the  high  and  low-pressure  sides. 

For  lighting  purposes  three  550-horsepower  ver- 
tical condensing  engines  are  direct-connected  to 
three  E.  C.  C.  alternators  of  350-kilowatt  capacity 
each,  while  the  fourth  generator,  aDick-Kerr  5CO- 
kilowatt  alternator,  is  driven  by  an  Soo-horsepower 
engine  of  the  same  type  as  the  other  three.  Pro- 
vision is  also  made  for  a  later  installation  of  800- 
kilowatt  capacity.  Fig.  i  shows  the  lighting  units 
in    the   foreground. 

Lighting  and  traction  switchboards  are  arranged 
in  a  recess  on  an  elevated  platform  runnhig  length- 
wise of  the  generator  room  and  facing  their  re- 
spective   units.     The    switchboards    are    of    polished 


FIG.    2.       ELECTRIC     LIGHT    AND    RAILWAYS    IN    DUR- 
BAN.  TRANSFORMER     SUB-STATION. 

white  marble  and  fitted  with  up-to-date  switching  ap- 
pliances, ammeters,  voltmeters,  etc.  The  voltmeters 
are  mounted  on  swing  brackets  on  the  ends  of  the 
boards   and  are   of  the   ihuminated-dial   type. 

The  17H  miles  of  feeders  for  the  street-railway 
system  are  of  two-tenths  and  three-tenths  square- 
inch  section  and  are  laid  mostly  in  wooden  troughs 
filled  in  solid  with  bitumen.  The  trolley  line  is 
pra(^tically  doubled  throughout  and  is  of  No.  00 
B.  &  S.  gauge,  "Flexible  protected"  bonds  are  used 
under  the  fish-plates  of  the  rails  and  cross-bonding 
is  effected  about  every  120  feet  on  single  track,  and 
on  double  tracks  all  four  rails  are  bonded  about  every 
240  feet.  Sidings  are  arranged  at  various  places 
for  special  cars,  and  convenient  stopping  places  are 
arranged  for,  the  poles  being  distinctively  painted. 
The  track  is  paved  throughout  with  Jarrah  blocks 
set  in  cement,  and  the  streets  are  admirably  suitable 
for  electric  traction,  being  in  many  cases  100  feet 
wide,  and  lined  with  trees  in  the  Berea.  The  side 
poles  are  in  no  way  an  eyesore. 

To  meet  the  large  demand  for  electric  power,  an 
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arrangement  has  been  adopted  which  is  unusual 
from  the  American  point  of  view.  Some  6^/4  miles 
ol  special  motor  mains  have  been  laid  in  various 
places  in  town  for  a  500-volt  direct-current  supply 
with  switch  boxes,  which  are  interconnected  to  the 
traction  switch  boxes,  thus  practically  duplicating 
the  town  portion,  the  rails  being  also  used  as  the 
return.  Where  motor  mains  are  laid  in  streets  off 
from  the  railway  routes  a  bare  copper  wire  has 
been  laid,  connected  to  the  nearest  rail. 

There  are  46  cars  in  use  at  present,  also  two 
road  sprinklers  and  two  stone  trucks.  The  cars  are 
of  the  double-decker  type,  with  canopy ;  the  length 
of  the  body  is  15  feet  nine  inches  by  eight  feet 
(inside    dimensions),    and    the   .height    between    tho- 
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Something  About  Relays. 

An  Iowa  correspondent  sends  the  Western  Elec- 
trician the  following  inquiry:  "I  take  the  liberty 
of  asking  you  for  a  little  information.  I  have  a 
cable  about  1,500  feet  long  made  of  10  strands  of 
No.  28  copper  wire.  I  want  to  place  a  relay  in 
circuit  and  I  want  to  know  what  size  coils  to  use 
on  relay.  I  expect  to  use  closed-circuit  battery,  and 
I  would  like  to  use  as  little  battery  as  possible  and 
still  have  armature  pull  enough  to  hold  armature 
up.  What  size  coils  shall  I  use  on  relay?  And  how 
many  cells  of  battery  will  it  take?  I  want  to  keep 
current  on  relay  all  the  time.  .  How  often  will  bat- 
tery need  to  be   renewed?     I  am  now   using   small 


FIG.     I.       ELECTRIC    LIGHT    AND    RAILWAYS    IN'DURBAN. — INTERIOR    OF    POWER    PLANT. 


lower  and  upper  decks  is  six  feet  seven  inches.  The 
trucks  are  of  the  Brill  type,  and  the  length  of  wheel 
base  is  seven  feet.  There  is  a  five-minute  service 
in  town  and  lo-minute  to  the  Berea  during  the  day- 
time, and  after  7  p.  m.  there  is  a  lo-minute  and 
15-minute   service,    respectively,   up   to    11   p.   m. 

The  mains  for  the  lighting  system  are  of  various 
makes  and  classes;  up  to  the  present  about  39  miles 
of  high-tension  mains  have  been  laid  in  wooden 
troLighing  with  bitumen,  while  some  of  the  lead- 
covered  armored  type  has  been  laid  under  planking. 
Arc  liy,hts  for  the  street  are  used  entirely  in  the 
city  of  Durban,  while  in  the  Berea  both  arcs  and  in- 
candescents  are  used  for  this  purpose. 

The  sub-stations  are  striking  in  appearance,  as 
will  be  seen  by  Fig.  2,  which  is  a  view  of  one  of 
them.  The  sub-station  transformers  are  mostly  of 
the  General  Electric  (American)  oil  type  of  30- 
kilowatt,'  convertible  either  to  100  or  200  volts. 
Each  sub-station  feeds  on  its  own  particular  low- 
tension  network,  only  the  transformers  in  any  one 
sub-station  being  in  parallel  with  each  oth?r.  On 
the  Berea  the  districts  fed  from  each  transformer 
are  also  isolated  from  each  other.  The  use  of  bare 
overhead  low-tension  mains  is  a  great  feature  in  this 
system. 

The  lighting  mains  radiate  from  the  various  cross- 
roads where  the  transformers  feeding  that  district 
are  fixed  and  are  carried  on  porcelain  insulators 
fixed  to  strong  cross-arms  near  the  tops  of  the  polos, 
from  whence  the  house  services  of  No.  10  weather- 
proof wire  are  led  off  to  the  roof  through  a  porcelain 
"flying  fuse."  The  house  mains  are  led  through 
insulated  tubes  to  meet  the  supply  mains  on  the 
roof,  and  run  to  the  meter  board,  which  carries 
also  a  main  switch  and   fuses. 

The  principal  roads  on  the  Berea  are  lighted  by 
arc  lamps  also,  in  this  case  suspended  from  the  span 
wires  close  to  the  poles;  in  other  cases  incandescent 
lamps  arc  suspended  from  the  span  wire  in  a  special 
water-tight  fitting.  A  special  switch  wire  is  run 
for  the  control  of  these  from  any  desired  point. 
The  mains  in  the  side  streets  are  of  No.  6  B.  W.  G 
Such  streets  are  lighted  by  incandescent  lamps  &xed 
on  brackets  to  the  poles,  the  total  number  of  incan- 
descent lamps  used  for  street  lighting  up  to  date 
being  682. 


An  example  of  strict  attention  to  dut>-  is  given 
in  the  case  of  Charles  Wolf,  a  motorman  on  the 
Reading  ( Pa. )  and  Allentown  electric  road,  who. 
while  running  his  car  past  his  own  home  in  Wal- 
nut, noticed  flames  issuing  from  the  building.  Such 
was  his  idea  of  duty  that  he  ran  his  car  to  Reading 
without  trying  to  save  his  house.  Here  he  secured 
a  relief  man  and  went  on  another  car  to  his  home, 
which  he  found  in  ashes. 


coils  on  relay,  but  it  takes  about  30  cells  of  battery, 
and  I  wish  to  cut  the  battery  down  to  five  or  10 
cells.     What  sized   coils    will  be   needed   on  relay?" 

Answer. 

The  correspondent  has  a  cable  1,500  feet  long 
consisting  of  10  strands  of  No.  28  copper  wire.  This 
size  of  wire  singly  runs  about  65  ohms  to  the  1,000 
feet.  Therefore,  taking  10  strands,  the  resistance 
of  the  r.500  feet  of  cable,  with  the  strands  twisted 
together,  is  approximately  g%  ohms.  Owing  to  this 
resistance  being  quite  low,  it  is  necessary  to  wind 
the  relay  considerably  higher  in  order  to  make  use 
of  the  cells  of  battery  for  holding  up  the  relay 
armature. 

The  correspondent  does  not  state  how  much  work 
he  expects  to  do  with  the  armature,  but  it  is  taken 
for  granted  that  the  armature  is  to  be  used  only 
for  closing  a  local  circuit.  Therefore,  the  current 
needed  for  pulling  up  the  relay  armature  can  be 
very  low.  li  gravity  batteries  are  available,  then 
it  is  suggested  that  a  regular  Western  L^nion  pony 
relay,  with  each  of  its  coils  wound  to  a  resistance 
of  250  ohms  and  with  the  coils  connected  in  series, 
be  used.  This  gives  a  total  resistance  of  500  ohms 
plus  the  resistance  of  the  cable,  which,  as  stated 
before,  is  less  than  10  ohms.  However,  upon  con- 
necting the  relays  to  the  circuit  in  series  with  the 
batteries,  it  is  found  that  there  is  a  flow  of  approxi- 
mately .01  of  an  ampere,  and  with  this  amount  of 
current  the  gravity  batteries  (crowfoot  style)  would 
stand  up  for  a  long  time — six  months  at  least.  At 
any  rate,  the  batteries  would  require  cleaning  before 
they  would  require  the  addition  of  any  bluestone. 
and  the  maintenance  would  therefore  be  very  low. 

The  question  as  to  the  dimensions  of  the  coil,  it 
is  thought,  is  answered  by  giving  the  resistance  at 
500  ohms  and  stating  that  the  Western  Union  ponj' 
tj'pe  of  relay  will  serve  the  purpose  well.  The  coils 
on  this  relay  measure  about  2^  inches  by  one  inch. 

If  a  still  further  reduction  in  the  number  of  bat- 
teries used  is  desirable,  this  may  be  done  by  simply 
reducing  the  resistance  of  the  relay.  Thus,  with  one 
cell  of  battery,  the  resistance  should  not  be  much 
over   100  ohms. 

Attention  is  drawn,  however,  to  the  fact  that,  using 
so  few  cells  is  not  advisable  where  the  circuit  over 
which  the  battery  is  required  to  work  is  liable  to 
introduce  some  additional  ground  resistance  and 
possibly,  even  street-railway  currents  are  encoun- 
tered, which  might,  at  times,  be  of  such  a  polarity- 
and  strength  as  to  completely  neutralize  the  cur- 
rent given  by  the  batter}'.  It  is  suggested,  therefore, 
that  at  least  five  cells  of  batters-  should  be  used,  and 
when  the  number  of  batteries  is  increased  to  10 
cells,  the  resistance  of  the  relay  should  be  increased 
correspondingly,  say,  to  1,000  ohms. 


go 
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January  has  made  a  bad  name  for  the  new  year 
in  the  matter  of  deaths  of  electrical  men.  Von 
Hefner-Alteneck  abroad  and  Frank  H.  Clark, 
General  C.  H.  Barney  and  William  O.  Garrison  In 
this  country  have  joined  the  silent  majority.  The 
German,  von  Hefner-Alteneck,  was  a  physicist  and 
engineer  of  international  reputation.  The  others 
were  business  men  well  known  in  this  country.  Let 
us  hope  that  January,  which  has  always  a  bad 
mortuary  record,  will  prove  to  be  an  exception  to 
the  remainder  of  the  year. 


One  of  the  most  interesting  characteristics  of  the 
present  status  of  electrical  advancement  is  the  "elec- 
trification" of  steam  railroads  in  Great  Britain. 
Our  English  correspondent's  brief  article  in  last 
week's  issue  set  forth  the  situation  succinctly.  It  is 
rather  remarkable  that  in  conservative  England  a 
greater  proportion  of  steam-railroad  men  appear  to 
favor  electricity  for  train  operation  than  in  the  United 
States,  which  has  been  the  scene  of  the  marvelous  de- 
velopment of  the  electric  railway  in  city  S5'^stems  and 
intef urban  lines.  But  the  conditions  in  the  two 
countries  are  quite  different,  and  while  the  mana- 
gers of  trunk-line  systems  here  are  slow  in  taking 
up  electricity,  the  electric- rail  way  mileage  of  the 
United  States  is,  of  course,  very  much  larger  than 
that  of  Great  Britain. 


TRA^•ELING  by  electric  railway  is  pleasant  enough, 
particularly  in  summer,  when  the  windows  may  be 
left  open  without  annoyance  from  smoke  or  cinders, 
but  it  is  quite  astonishing  to  read  tliat  such  a  method 
of  locomotion  is  valuable  for  "medicinal  purposes" 
by  reason  of  the  escaping  electricity.  Such  a  story 
is  told,  however,  by  a  correspondent  of  a  Detroit 
paper   in  y the   following   words: 

A  new  and  novel  use  has  been  discovered  for  the 
electric  interurban.  The  Jackson-Battle  Creek  sub- 
urban is  actually  being  used  for  medicinal  purposes, 
and  it  has  become  the  habit  to  remark,  'There  goes 
Battle  Creek's  moving  sanitarium,"  as  one  of  the 
long  green  "limited"  cars  goes  by.  Victims  of  rheu- 
matism, locomotor  ataxia  and  nervous  troubles  are 
using  the  cars  for  the  electricity  in  them,  as  funny 
as  the  statement  sounds.  The  cars  have  two  650- 
horscpower  motors  and  are  geared  to  80  miles  an 
hour.  Thus  surplus  electricity  passes  through  the 
floors  and  keeps  the  imnatcs  healthy.  It  may  sound 
like  a  joke,  but  several  well-to-do  people  have  taken 
trips  on  the  cars  for  the  sole  purpose  of  destroying 
headaches. 

This  not  only  sounds  like  a  joke,  but  we  believe 
that  it  is  a  joke;  the  sly  humorist  cannot  deceive 
us,  for  we  are  charitable  enough  to  believe  that  he 
means  to  contribute  to  the  world's  stock  of  innocent 
merriment  rather  than  exhibit  his  own  stupidity. 
We  have  grave  doubt  as  to  the  size  of  the  "650- 
horsepower  motors,"'  but  no  matter  how  large  the 
motors  are  we  are  confident  that  the  current  going 
through  them  reaches  the  return  side  of  the  circuit 
safely  without  the  least  effect,  exhilarating  or  other- 
wise, on  the  passengers.  No  doubt  the  pleasant, 
smooth,  rapid  motion  may  charm  away  a  headache, 
but  electricity  has  no  more  to  do  with  the  cure  than 
it   has  with   Dr.    Quack's   celebrated   "electric   belt." 


Fair  words  and  fitly  spoken  are  those  of  Mr, 
Charles  P.  Mellen,  president  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company,  in  address- 
ing the  Hartford  Board  of  Trade:  "If  corporations 
are  to  continue  to  do  their  work  as  they  are  best 
fitted  to,  those  qualities  of  their  representatives  that 
have  resulted  in  the  present  prejudice  against  them 
must  be  relegated  to  the  background.  Tliey  must 
come  out  into  the  open  and  see  and  be  seen.  They 
must  take  the  public  into  their  confidence  and  ask 
for  what  they  want  and  then  be  prepared  to  explain 
satisfactorily  what  advantages  will  accrue  to  the 
public  if  they  are  given  their  desires.  Tliey  are 
permitted  to  exist,  not  that  they  may  make  money 
solely,  but  that  they  may  effectively  serve  those 
from  whom  they  derive  their  power.  Publicity  and 
not  secrecy  will  W'in  hereafter.  Laws  will  be  con- 
strued by  their  intent,  not  killed  by  their  letter, 
otherwise  public  utilities  will  be  manned  and  op- 
erated by  the  public  which  created  them,  even  though 
the  service  be  less  efficient  and  the  result  less  sat- 
isfactory from  a  financial  standpoint.  To  my  mind 
the  day  is  gone  by  when  a  corporation  can  be  han- 
dled successfully  in  defiance  of  public  will,  even 
though  that  will  be  unreasonable  and  wrong.  The 
public  may  be  led,  but  not  driven,  and  I  prefer  to  go 
with  it  and  shape  or  modify,  in  a  measure,  its  opinion 


rather  than  be  swept  from  my  bearings  with  loss  to 
myself  and   to   interests   in   my   charge." 

This  is  the  attitude  of  the  most  enlightened  and 
far-seeing  managers  of  public-service  utihties  of  the- 
present  day.  Public  ownership  of  industrial  enter- 
prises is  an  economic  blunder  in  this  country,  where 
private  initiative  is  so  urgently  and  successfully  ap- 
pealed to;  but  private  ownership  has  its  responsi- 
bilities as  well  as  its  privileges.  The  private  cor- 
poration must  give  reasonable,  high-class,  honest 
service  as  a  part  of  the  consideration  for  the  fran- 
chise benefits  it  receives.  Otherwise  the  public- 
ownership  advocates  have  an  almost  irrefutable  argu- 
ment with  the  voters,  who,  smarting  under  a  sense 
of  injustice,  are  easily  led  to  the  unwise  and  illogi- 
cal but  seemingly  effective  remedy  of  establishing 
a  municipal  plant.  More  than  one  municipal  electric- 
light  plant,  for  instance,  owes  its  origin  to  an  un- 
reasonable, grasping  policy  on  the  part  of  the  private 
company.  After  several  years'  experience,  the  mu- 
nicipality, or  the  thinking  portion  of  it,  may  regret 
its  venture,  but  such  a  state  of  mind  will  not  help 
the  local  company.  The  mischief  will  have  been 
done;  mutual  respect  and  forbearance  might  have 
averted  it. 


The  ^■ERDICT  of  the  coroners  jury  in  the  inquest 
over  the  victims  of  the  Iroquois  Theater  fire  has 
excited  and  will  excite  great  attention.  It  is  severe, 
but  it  seems  to  be  the  outgrowth  of  an  honest  effort 
to  ascertain  the  causes  of  the  deaths  of  the  571 
persons  who  lost  their  lives  by  the  calamity  and  to 
place  the  responsibility  where  it  belongs.  Eight  men 
are  held  for  the  action  of  the  grand  jury  as  re- 
sponsible for  the  fire.  Four  of  these  were  connected 
with  the  theater  management,  and  of  these  Will  J. 
Davis,  president  and  manager  of  the  theater  com- 
pany, is  spoken  of  as  "principally  responsible."  The 
other  theater  employes  held  are  the  stage  fireman, 
the  stage  carpenter  and  the  electric-light  operator. 
The  last  named  is  held  for  "gross  neglect  and  care- 
lessness in  performance  of  duty."  Officers  of  the 
city  government  constitute  the  remaining  four  who 
are  held  as  culpable.  One  of  these  is  Mayor  Har- 
rison, whose  "lamentable  lack  of  force"  is  rebuked 
in  caustic  language.  The  others  in  this  group  are 
the  building  commissioner,  the  building  inspector 
who  "O.  ICd"  the  Iroquois  Theater,  and  the  fire 
marshal.  Thus  the  responsibility  is  about  evenly 
divided  between  the  city  administration  and  the  the- 
ater management,  the  blame  seeming  to  be  appor- 
tioned in   a  careful,   logical,   systematic  manner. 

From  the  testimony  presented  to  it,  the  jury  finds 
as  the  first  cause  of  the  fire  "Grand  drapery  coming 
in  contact  with  electric  flood  or  arc  light,  situated 
on  iron  platform  on  the  right  hand  of  stage,  facing 
the  auditorium."  The  use  of  the  word  "grand"  is 
rather  obscure ;  possibly  some  stage  term  is  em- 
ployed; in  another  place  this  drapery  is  spoken  of 
as  "the  drapery  over  the  stage  at  the  proscenium 
arch."  But  readers  of  the  Western  Electrician  will 
note  with  particular  interest  that  there  is  no  asser- 
tion that  sparks  flying  from  the  lamp  caused  the 
fire;  the  jury  believes  that  the  direct  contact  of  the 
drapery  with  the  unprotected,  or  partially  protected, 
arc  caused  the  first  tiny  flame.  There  is  no  censure 
of  the  character  of  the  electrical  apparatus  or  of  the 
manner  in  which  it  was  installed.  As  the  Western 
Electrician  said  in  its  editorial  of  four  weeks  ago, 
the  original  cause  of  the  fire  was  the  propinquity 
of  a  highly  inflammable  curtain  or  drapery  to  an 
open  arc    lamp. 

In  its  recommendations  the  jury  demands  that 
there  shall  be  two  separate  sources  of  current  sup- 
ply in  theaters  where  electric  lighting  is  used — one 
for  the  stage,  controlled  at  the  stage  switchboard, 
and  the  other  for  the  auditorium  and  exits,  con- 
trolled from  a  switchboard  in  the  box  office.  This 
recommendation  can  be  complied  with  without  great 
difficulty.  Its  object  is  to  provide  means  of  in- 
stantly lighting  the  body  of  the  house  and  all  pas- 
sages and  exits  in  case  of  necessity  from  a  point 
near  the  main  street  entrance,  no  matter  what  may 
befall  on  the  stage.  It  will  be  remembered  that  the 
Iroquois  fire  began  during  a  "dark"  scene  on  the 
stage,  and  the  lack  of  light  at  the  exits  materially 
increased  the  danger. 

There  seems  to  be  no  reason  to  doubt  that  the 
jury  has  arrived  at  a  fair,  honest  and  impartial 
verdict.  Whatever  may  follow  it,  it  is  evident  that 
retribution  for  those  regarded  as  primarily  responsi- 
ble has  begun. 
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NORTHWESTERN   ELECTRICAL  ASSOCIATION. 


The  twelfth  annual  convention  of  the  Northwest- 
ern Electrical  Association  was  held  in  Hotel  Pfister. 
Milwaukee,  January  20th,  21st  and  22d,  and  though 
the  attendance  was  not  large,  the  sessions  aroused 
much  interest  and  the  papers  were  discussed  with 
enthusiasm.  The  club  room  of  Hotel  Pfister  was 
used  for  the  convention,  and  in  adjoining  rooms 
on  the  same  floor  were  to  be  found  the  exhibits 
of   the  manufacturers. 

Those  in  Attendance. 

Most  of  Chicago's  delegation  and  some  from 
Illinois  and  Indiana  went  up  Wednesday  morning 
on  the  Chicago  and  Northwestern  train,  and,  as 
usual,  divided  up  in  jolly  groups.  The  party  con- 
sisted  of  the   following-named    gentlemen : 

G.  H.  Atkin  and  J.  M.  S.  Waring,  Ekctric  Storage  Bat- 
tery Company;  A.  J.  Pardridge,  Pardridge  Shade  and  Re- 
flector Company;  Fred  M.  Insull,  North  Shore  Electric  Com- 
pany, Evanston,  III.;  F.  E.  Donohoe,  American  Electrical 
Works;  E.  Kuhlmann,  Kuhlmann  Electric  Company,  Elk- 
hart, Ind.;  W.  W.  Low,  Electric  Appliance  Company;  J.  H. 
Harding,  La  Porte  Electric  Company,  La  Porte,  Ind.;  M.  E. 
Austin,  M.  E.  Austin  Company;  R.  N.  Kimball,  Kenosha 
Gas  and  Electric  Company,  Kenosha,  Wis.;  C.  R.  Underhill, 
Varley  Duplex  Magnet  Company,  Providence,  R.  I.;  A.  L. 
Millard,  Westinghouse  Electric  and  Manufacturing  Com- 
pany; W.  F.  Hruby,  Simplex  Electrical  Company;  I.  R.  Kim- 
ball, Walker  Electric  Company;  Geo.  A.  Gray,  Thomas  G. 
Grier  Company;  Arthur  L.  Rice,  The  Engineer;  L.  Owen, 
Peoria  Gas  and  Electric  Company,  Peoria,  111.;  Francis  Ray- 
mond and  Louis  Friedmann,  General  Incandescent  Arc  Light 
Company ;  L.  L.  Sawyer,  Eryan-Marsh  Company ;  F,  F, 
Skeel,  Crouse-Hinds  Comany;  H.  Almert,  Cicero  Light,  Heat 
and  Power  Company,  Oak  Park,  111. ;  John  W.  Brooks,  Pass 
&  Seymour,  Solvay,  N.  Y. ;  Charles  Messcr,  Dearborn  Elec- 
tric Company;  L.  G.  Kalloch,  Benjamin  Electric  Manu- 
facturing Company;  Frank  L.  Perry  and  H,  W.  Young, 
Western  Electrician ;  Ceo.  Cutter,  Geo.  Cutter  Company ; 
Benj.  Kaufman,  Western  Steam  Specialty  Company;  T.  G. 
Grier,  American  Circular  Loom  Company;  W,  H.  Schott, 
M.  O.  Payne  and  J.  C.  Horning,  .  Cenrtal  Station  Heating 
Company;  H.  W.  Frund,  Vincennes  Electric  Light  and 
Power  Company,  Vincennes,  Ind. ;  John  W.  Mason,  Central 
Electric  Company;    W.  J.   Ferriss,  General  Electric    Company. 

In  addition  to  the  visitors  on  the  Chicago  train 
the  following-named  gentlemen  were  in  attendance : 

S.  F.  Dibble,  J.  Scribncr,  F.  N.  Boyer,  Thomas  Ferriss, 
W.  J.  Ferriss,  James  Lyman  and  W.  W.  Geisse  of  the  Gen- 
eral Electric  Company,  A.  R.  Becker  of  the  Elliott  Address- 
ing System,  D.  B.  Bronson  and  G.  N.  Eastman  of  the  Chi- 
cago Edison  Company,  R.  W.  Watson  of  the  Gregory  Elec- 
tric Company,  W.  Forman  Collins  of  the  Western  Electri- 
cian, W.  R,  Bonham  of  the  Buckeye  Electric  Company,  A. 
J.  Witherall,  F.  G.  Dickerson  and  J.  E.  Goodwin  of  the 
Kcster  Electric  Manufacturing  Company,  I.  C.  Hornung  and 
C.  G.  Burton  of  the  National  Electric  Company,  I.  J.  Kusel 
of  the  Eureka  Electric  Company,  Benj.  Kauffman  of  the 
Western  Ivicley  Steam  Specialty  Company,  Arthur  Tones  of 
the  Arthur  Jones  Company,  L.  G.  Eassett  and  H.  J.  Meyer 
of  the  Bullock  and  Wagner  companies,  J.  V.  S.  Church  and 
R.  E.  Sack  of  the  Electrical  World  and  Engineer,  William 
Goltz  and  W.  E.  Sinclair  of  the  Goltz  Engineering  Com- 
pany, B.  H.  Ryder  of  the  Chicago  Insulated  Wire  Company, 
Frederick  L.  Merrill  of  the  Standard  Railway  Materials  Com- 
pany, E.  J.  Pietzcker  of  the  Standard  Underground  Cable 
Company,  Edward  H,  Fox  of  the  Phcenix  Glass  Company, 
V.  R.  Lansingh  and  H.  N.  Lauritzen  of  the  V.  R.  Lan- 
singh  Company,  John  Goldsbury  of  the  Midvale  Steel  Com- 
pany, F.  T.  Alderson  of  the  Stanley  Instrument  Company, 
Paul  A.  Westburg  of  F.  E.  Eadt  &  Co,,  W.  R.  Pinckard, 
W.  D.  McDonald,  Norman  Stewart  and  C.  A,  Ross  of  the 
Westinghouse  Electric  and  Manufacturing  Company,  Wayne 
C.  Bogue  and  Walter  Gains  of  the  American  Steel  and  Wire 
Company,  William  Porter  of  the  Alphaduct  Manufacturing 
Company,  C.  E.  Sedgwick  and  J.  H.  Raymond  of  the  Fort 
Wayne   Electric  Works,    all   of    Chicago;   J.    C.    Schniidtbauer, 

F.  L,  Andrae  and  A,  E,  Stadlbaucr  of  the  Julius  Andrae 
Sons  Company,  F,  W.  Ells,  Roy  Holden  and  Franklin  Sweet 
of  The  Browning  Company.  A.  P.  Peck,  C.  T.  Tollman, 
H.  M.  Klingenfeld,  Mr.  Waters  and  Mr.  Knight  of  the 
National  Electrical  Company,  I.  S.  Watson  and  Frederick  H. 
Ford  of  the  Mechanical  Appliance  Company,  H.  H.  Cutler 
and  A.  W.  Beresford  of  the  Cutler-Hammer  Company,  Mr. 
Rau  and  Chas.  J.  Sheler  of  the  Milwaukee  Electric  Railway 
and  Light  Company,  Geo.  W.  Colics,  J.  H.  Nibbelink,  Ar- 
thur Polacheck  of  Charles  Polacheck  &  Brothers  Co.,  James 
Bradshaw  and  J.  C.  Blackford  of  the  Viscocity  Oil '  Com- 
pany, Irving  B.  Cary,  Walter  Gary  and  Thomas  G.  Whaling 
of  the  Milwaukee  Electric  Company,  all  of  Milwaukee;  Irv- 
ing P.  Lord,  Waupaca,  Wis.;  H.  F.  Pearce,  Ncgaunee,  Mich.; 

G.  R.  Lindsay  of  the  Little  Wolf  River  Lumber  Company, 
Manawa,  Wis.;  P.  H.  Korst.  Jancsvill^  Electric  Company, 
Janesville,  Wis.;  Edward  Daniell,  Menominee  and  Marinette 
Light  and  Traction  Company,  Menominee,  Mich. ;  P.  L. 
Utley,  Watertown  Electric  Company,  Watertown,  Wis.; 
Loren  W.  Burch,  Madison,  Wis. ;  R.  W.  Loose,  Standard 
Electrical  Manufacturing  Company,  Niles,  Ohio;  Prof.  C.  F. 
Burgess,  University  of  Wisconsin,  Madison;  Llewelyn  Owen. 
Peoria  Gas  and  Electric  Company,  Peoria,  111.;  Geo.  H. 
Lukes,  North  Shore  Electric  Company,  Evanston,  111. ;  W.  E. 
Jackson,  Madison,  Wis.;  Harry  Byrne,  Wagner  Electric 
Manufacturing  Company,  Indianapolis,  Ind.;  T.  F.  Whit- 
field, Northern  Electrical  Manufacturing  Company,  Madison, 
Wis. ;  P.  F.  Lyons.  National  India  Rubber  Company,  Bristol, 
R.  I.;  W.  E.  Phelps,  Phelps  Company,  Detroit,  Mich.;  V.  C- 
Gilpin,  _De  Veau  Telephone  Manufacturing  Company,  New 
York  city;  Thomas  Duncan,  Duncan  Electric  Manufacturing 
Company,  Lafayette,  Ind.;  G.  D.  Goss,  Sterling  Electrical 
Manufacturing  Company,  Warren,  Ohio;  G.  E.  Bissell.  Wag- 
ner Electric  Manufacturing  Company,  St.  Louis;  Jos.  L. 
Barnard  and  J.  S.  Corby,  Bryan-Marsh  Company,  Minne- 
apolis, Minn.;  Rudolph  Miehling,  Northern  Electric  Com- 
pany, DuKith,  Minn.;  T.  F.  Grover,  Eastern  Wisconsin 
Railway  and  Light  Company,  Fond  du  Lac,  Wis.;  F.  W. 
Bowen,   Kenosha,    Wis.;    Thomas   R.    Mercein,    Milwaukee. 

Wednesday's  Sessions. 

President  F.  W.  Bowen  called  the  convention  .to 
order  at  12  o'clock  Wednesday.  So  few  were  pres- 
ent at  the  opening  session  that  it  was  thought  best 
to  change  the  order  of  the  programme  somewhat 
that  the  president's  address  might  be  transposed  to 
the  afternoon  sessions  when  the  members  were  all 
present.  A  motion  to  this  effect  was  carried,  after 
which  Secretary  and  Treasurer  Thomas  R.  Mercein 
read  his  report,  in  which  he   said : 

"There  being  no  committee  for  the  purpose.  I 
have,  with  the  assistance  of  the  president,  made  up 
the  programme  for  this  convention.  It  is  the  largest, 
and  I  think  the  best,  programme  we  have  ever  had, 
but  it  will  require  promptness  at  sessions  and  at- 
tention to  business  at  them  to  give  the  different 
papers    the    consideration    they    all    deserve.     I    call 


your  attention  to  the  resolution  adopted  last  Jan- 
uary to  hold  a  summer  meeting  at  St.  Louis  this 
year  in  connection  with  the  National  Electric  Light 
Association.  I  learn  that  the  National  association 
will  hold  its  regular  meeting  at  Boston  in  June 
next  and  another  meeting  in  September  in  St.  Louis. 
Whether  or  not  this  will  make  any  change  in  our 
plans  is  for  this  convention  to  decide.  *  '^  -■'  The 
plan  of  printing  convention  papers  in  advance  is 
continued,  as  it  evidently  meets  with  favor  and  is, 
in  my  judgment,  worth  the  extra  cost." 
_  After  the  report  was  read  and  accepted  the  asso- 
ciation adjourned  until  1:45  p.  m. 

At  the  appointed  time  on  Wednesday  afternoon 
the  meeting  was  called  to  order  by  President  Bowen, 
who  then  read  his  address. 

President  B'owen's  Address. 

It  is  with  the  utmost  pleasure  that  I  welcome  and 
greet  you_  at  this  the  twelfth  annual  convention  of 
this  association,  which  will,  I  hope,  if  such  a  thing 
be  possible,  be  of  even  greater  interest  to  our  mem- 
bership than  any  which  has  preceded  it.  I  would, 
however,  expressly  disclaim  responsibility  for  such 
a  happy  result,  but,  on  the  contrary,  place  the  credit 
for  it  where  it  is  due,  with  our  worthy  and  esteemed 
secretary. 

Having  thus  unburdened  my  mind  and  set  myself 
right  on  the  matter  of  the  programme  to  be  pre- 
sented for  your  consideration,  I  wish  now  to  express 
my  regret  for  the  fact  that  one  of  the  features  which 
I  had  hoped  to  make  prominent  at  this  convention 
will   not  be  among  the  possibilities  at   this  meeting 
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of  our  association ;  I  now  refer  to  the  "Question 
Box"  and  "Wrinkle  Department,"  v.'hich  I  had 
hoped  to  make  a  matter  of  personal  work  during  the 
last  year,  but  have  been  prevented  by  the  fact  that 
twice  within  the  year  1903  our  central  station  has 
been  destroyed  by  fire,  thus  entailing  much  addi- 
tional work  upon  our  force  and  seriously  interfering 
not  only  with  our  own  service  and  business,  but 
also  with  whatever  plans  I  had  for  the  work  of  the 
Northwestern  association. 

It  is  not,  however,  of  personal  matters  that  an 
address  of  this  kind  should  treat,  and  I  beg  your 
indulgence  for  their  mention. 

Again  returning  to  the  subject  of  the  programme, 
I  would  say  that  it  has  been  most  carefully  consid- 
ered and  will  cover  many  matters  that  will  be  of 
extreme  interest  to  our  members,  both  active  and 
associate,  and  unless  some  of  our  contributors  fail 
us,  we  shall  cover  a  wide  field  of  information,  both 
theoretical  and  practical,  and  I  trust  that  the  dis- 
cussion of  the  papers  presented  will  be  active  and 
searching,  as  it  is  in  these  discussions  that  the  true 
value  of  the  papers  presented  is  to  be  found ;  there- 
fore, do  not  let  your  modesty  hold  you  back  in 
these  discussions,  but  add  each  your  mite  to  the 
value  of  these  proceedings  by  bringing  forward  any 
point  which  may  suggest  itself  to  you. 

It  is  held  by  some  that  the  better  way  to  get  at  the 
"meat"  of  a  paper  is  by  the  prearranged  discussion 
of  the  papers  by  those  who  may  perhaps  be  thought 
the  most  competent,  but  I  am  of  the  opinion  that 
where  this  method  is  in  vogue,  the  membership  gen- 
erally does  not  get  sufficiently  interested  to  bring 
forward  many  points  that  might  suggest  themselves, 
and  the  "cut-and-dried"  method  of  discussion  grad- 
ually undermines  the  active  interest  of  the  members 
generally  and  destroys  in  great  measure  the  use- 
fulness of  such  associations  as  ours,  and  interest  in 
the  proceedings  wanes. 

I  am  further  of  the  opinion  that  we  have  within 
our  ranks  men  and  minds,  which,  if  not  stifled  by 
an  air  of  prearrangement,  are  competent  enough  and 
bright  enough  to  discuss  any  paper  offered  by  men 
who  are  technical  in  their  respective  lines  and  to 
bring  out  many  obscure  points,  and  tlius  make  the 


papers  of  the  more  value  to  all  of  us;  again,  there- 
fore, let  me  urge  upon  all  the  necessity  of  discus- 
sion if  we  are  to  get  full  values,  and  let  each  con- 
tribute  his   share. 

It  is  unnecessary  to  add  that  the  commercial  side 
of  every  proposition  is  the  one  which  most  appeals 
to  the  central-station  man,  and  it  is  to  be  expected 
therefore  that  those  side  lights  will  be  thrown  on 
the  papers  to  be  read,  and  it  is  right  and  proper 
that  it  should  be  so.  It  is,  of  course,  from  the  tech- 
nical side  that  the  papers  are  written,  and  it  is  from 
the  operative  side  that  they  are  in  measure  discussed. 

_ During  the  year  which  has  just  passed  over  into 
history  there  has  been  much  done  which  is  of  in- 
terest_  to  our  profession,  though  no  starthng  dis- 
coveries or  innovations  have  been  brought  forward, 
if  possibly  we  may  except  the  mercury-vapor  lamp; 
but  still  the  year  has  witnessed  better  development 
of  many  appliances,  and  it  is  now  more  than  prob- 
able that  each  future  year  will  add  to  this  general 
betterment,  though  with  less  of  novel  ideas  to  attract 
and,  possibly,  as  in  the  past,  to  discard.  The  gen- 
eral principles  of  our  business  seem  to  be  better 
settled  and  more  fully  grounded  and  the  lines  of 
machine  building  seem  to  have  reached  their  ultimate 
for  a  considerable  time  at  least,  and  therefore  the 
central-station  man  is  very  much  nearer  a  standard 
than  ever  before.  This  is  a  hopeful  sign  for  our 
chosen  business,  and  it  is  probable  that  our  depre- 
ciation accounts  will  be  the  gainer  from  the  fact  that 
the  various  apparatus  used  will  not  be  found,  as  in 
the  past,  to  be  obsolete  almost  as  soon  as  installed. 

The  twin  subjects  of  taxation  and  municipal  own- 
ership are  and  always  will  be  with  us.  I  am,  how- 
ever, very  much  of  the  opinion  that  both  are  more 
likely  to  be  met  more  in  the  spirit  of  fairness  than 
in  the  past.  I  have  no  recommendations  in  the 
nature  of  a  cure  at  all  to  make  upon  these  important 
subjects,  and  can  only  say  that  as  the  nature  and 
ha^^ards  of  our  business  are  more  understood  by 
the  general  public  we  will  be  better  treated  by  the 
same  public  through  their  chosen  representatives. 
Let  us  at  all  times  treat  them  with  fairness  and 
strive,  by  our  good  treatment  of  the  public,  from 
whom  we  receive  our  franchises,  to  merit  their  good 
will,  give  them  the  best  possible  service  for  the  least  * 
possible  cost  to  them  and  we  will  make  friends  in- 
stead of  enemies,  or,  at  best,  doubtful  friends,  as 
many  seem  to  think  us.  The  standardization,  of 
which  I  have  spoken,  will  ultimately  be  the  means  of 
enabling  central  stations  to  manufacture  their  output 
commodity  at  a  cost  which  will  enable  them  to  sup- 
ply the  public  on  terms  that  will,  while  selling  their 
output  at  a  non-restrictive  price,  yet  realize  a  fair 
and  equitable  profit  on  their  sales,  which,  from  the 
very  fact  that  they  are  selling  standard  goods,  will 
increase  by  the  application  of  their  product  to  many 
new  uses  by  the  consumer. 

This,  then,  will  still  further  operate  to  make 
friends  of  the  general  public,  and  thus  in  a  measure 
silence  the  popular  clamor  for  high  and  still  higher 
taxes  upon  our  industry  and  for  the  establishment 
of  municipal  lighting  and  power  plants. 

I  shall  not  here  inflict  upon  you  my  personal  views 
as  to  the  rights  of  the  municipal  authorities  to  enter 
upon  a  commercial  venture  in  competition  with  their 
fellow  citizens,  but  in  some  occult  or  obscure  way 
our  business  seems  to  be  a  target,  though  why 
other  lines,  such  as  provisions,  fuel  and  other 
public  necessities  escape  such  proposal  on  their 
part  does  not  make  itself  entirely  clear  to  me. 

I  find  that  I  have  already  exceeded  the  limit  of 
time  which  I  had  proposed,  and  which  is  of  more 
value  if  used  for  other  purposes  of  this  convention, 
and  will,  therefore,  again  welcome  you  and  thank 
you  for  your  kind  attention  and  forbearance,  and 
we  will  now  take  up  the  regular  business  before  this 
assembly. 

Com  m  ittees   Appointed, 

The  next  item  of  business  was  the  appointment 
bv  the  president  of  a  nominating  committee,  con- 
sisting of  R.  N.  Kimball  of  Kenosha.  Wis.,  H.  W. 
Frund  of  Vincennes,  Ind..  and  P.  H.  Korst  of  Janes- 
ville, Wis.  Following  this,  J.  H.  Harding  of  La- 
porte.  Ind.,  W  .H.  Schott  of  Chicago  and  Irving  P. 
Lord  of  Waupaca.  Wis.,  were  appointed  as  a  com- 
mittee  on    membership. 

Uniform  Advertising. 

H.  J.  Gille  of  St.  Paul,  Minn.,  chairman  of  the 
committee  on  uniform  advertising,  was  unable  to 
be  present,  but   wrote  as  follows: 

"I  had  fully  intended  to  be  present  at  the  annual 
meeting  of  the  Northwestern  Electrical  Association 
this  week,  but  find  that  it  will  be_  impossible  for 
me  to  leave  here.  However,  I  am  with  you  in  spirit 
and  hope  that  you  will  have  a  profitable^  meeting. 

"In  regard  to  the  report  of  the  committee,  I  had 
fully  intended  to  make  a  verbal  report  and  explain 
in  detail  what  has  been  done  during  the  year,  and 
finding  at  the  last  moment  that  it  will  be  impossible 
for  me  to  be  there,  I  have  written  a  brief  progress 
report. 

"As  you  know,  this  work  is  by  no  means  com- 
pleted, but  there  is  no  question  but  w^hat  rood  prog- 
ress has  been  made,  and  if  it  is  the  wish  of  the 
association  to  continue  this  committee,  I  would  sug- 
o-est  the  addition  of  Mr.  H.  Almert  of  Oak  Park, 
ill..  Mr.  Frank  G.  Bolles.  Nev.-  York,  and  Professor 
Philip  B.  Woodworth,  Lewis  Institute,  Chicago. 
These   gentlemen    have  been    hard   workers    during 
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the  last  year,  and  I  feel  that  it  is  very  desirable,  in 
order  to  properly  continue  this  work,  to  have  a 
larger  committee  of  active  men  who  are  interested 
in   this  matter. 

"Your  committee  reappointed  at  the  last  annual 
meeting  of  this  association  to  continue  the  work 
it  had  begun  the  previous  year  was  very  much  grati- 
fied with  the  heart}-  support  and  indorsement  of 
the  electrical  press  generally  of  our  last  annual  re- 
port. The  comment  editorially  in  the  electrical  pa- 
pers, certainly  indicates  that  the  press  is  alive  to 
the  fact  that  'the  present  method  of  distributing  ad- 
vertising matter  and  literature  is  not  all  that  could 
be  desired,  and  that  this  movement  is  in  the  right 
direction. 

"Your  committee  has,  during  the  last  year,  taken 
this  matter  up  with  quite  a  number  of  associations 
and  societies  in  various  parts  of  this  country,  and 
has,  without  exception,  received  their  hearty  sup- 
port and  co-operation.  In  much  of  this -work  your 
committee  was  very  ably  assisted  by  Messrs.  Almert, 
Bolles   and   Woodworth. 

"We  have  also  taken  this  matter  up  with  quite 
a  number  of  prominent  manufacturers,  who  have 
indorsed  this  plan,  as  is  indicated  by  the  literature 
and  advertising  matter  sent  out  by  them.  There  is 
no  question  that  there  is  quite  an  improvement  in 
the  literature  sent  out  to-day  as  compared  with  two 
years  ago.  Many  companies  are  availing  themselves 
of  the  bulletin  form  and  the  sizes  of  our  last  report, 
although  there  is  considerable  advertising  niatter 
sent  out  which  is  more  of  'brass  band'  advertising, 
which  contains  vtry  little  information  regarding  the 
apparatus  or  supplies  advertised.  This  literature 
undoubtedly  finds  its  way  to  the  waste  basket,  as  it 
is  of  no  value  in  the  files. 

"There  is,  however,  considerable  work_  to  be  done, 
especially  with  several  of  the  large  associations,  with 
which  we  are  working  at  the  present  time." 

President  Bowen,  as  a  member  of  the  committee, 
supplemented  the  report  with  a  few  words,  saying, 
in  brief,  that  he  had  taken  the  matter  up  w^ith  the 
National  Electric  Light  Association  at  its  last  meet- 
ing, and  got  such  action  as  committed  that  associa- 
tion to  a  consideration  of  the  question.  It  was  a 
Hltle  too  sudden  to  bring  it  before  the  association 
for  positive  action,  because  it  would  need  time  to 
think  about  it,  but  the  matter  is  before  that  associa- 
tion for  its  consideration.  Mr.  Bowen  also  added 
that  at  the  last  meeting  of  the  Wisconsin  Gas  Asso- 
ciation it  adopted  this  report  as  the  report  oi  its 
committee,  just  as  it  stands,  and  committed  itself 
to  exactly  the  same  line  that  this  association  has 
committed  itself  to,  on  the  subject  of  advertising 
matter. 

Later  a  motion  to  the  effect  that  Mr.  Almert.  who 
is  a  member  of  the  association,  be  added  to  the 
committee  and  that  the  committee  avail  itself  of  the 
co-operation  of  Mr.  Bolles  and  Professor  Woodworth 
was  carried. 

New   Members. 

Secretary  Mercein  read  letters  from  the  legis- 
lative committee  and  sub-committees,  which  con- 
tained little  except  the  fact  that  no  adverse  legisla- 
tion had  been  passed  in  Wisconsin,  Illinois  or  In- 
diana. 

Several  new  members,  recommended  by  the  com- 
mittee on  membership,  were  admitted.  Following  is 
the  list: 

Active — George  W.  CoIIes,  mechanical  and  clcclrical  en- 
gineer,  Milwaukee. 

Associate — J.  Ritchie  Kimball,  Walker  Electric  Company. 
Chicago;  American  Radiator  Company,  Chicago:  F.  F.  Skeel, 
Western  manager  Crousc-Hinds  Company.  Ciiicago;  James 
N.  Harris,  Chicago  manager  Heine  Safctv  Boiler  Company; 
H.  W.  Johns-Manvillc  Company,  New  \  ork  city';  V.  R. 
Lansingh  Company.   Chicago;   Edward  H.   Fox,   Chicago. 

Re/\ding  of  Papers. 
W.  H.  Schott  of  Chicago  then  read  his  paper  on 
"Central-station  Heating,"  it  being  deemed  advisable 
to  introduce  the  paper  at  that  time  instead  of  on 
Thursday  afternoon,  as  originally  intended.  The 
subject  was  ably  treated  by  Mr.  Schott,  w-ho,  as  is 
well  known,  is  authority  on  heating  from  central- 
station  plants,  and  his  paper  brought  out  many 
points  of  interest,  as  was  evinced  by  the  long  dis- 
cussion which  was  participated  in  by  H.  Almert. 
R.  N.  Kimball,  J.  H.  Harding.  George  H.  Lukes, 
George  C  Keech  and  President  Bowen.  An  abstract 
of  paper  and  discussion  will  be  given  in  the  Western 
Electrician  of  a  later  date. 

"Coil  Windings  for  Electrical  Purposes,"  by  Rich- 
ard Varley  and  Charles  R.  Underbill  of  Providence. 
R.  I.,  was  the  subject  of  next  paper,  read  by  Mr. 
Underbill.  Mr.  Underbill  is  chief  engineer  of  the 
Varley  Duplex  Magnet  Company  and  came  from 
Providence  to  present  the  paper.  His  courtesy  was 
appreciated  by  the  association.  The  next  paper  on 
the  programme  was  by  W.  Scheidel  of  Chicago  on 
"The  Electrolytic  Rectifier  and  Interrupter."  Mr. 
Scheidel  was  unable  to  be  present  and  the  paper  was 
read  by  the  secretarj-.  In  view  of  Mr.  Scheidel's 
absence  no  discussion  followed.  Following  this 
paper  was  one  read  by  George  C.  Keech  of  Chi- 
cago, the  subject  being  "Incandescent  Lamps  in 
General;  Their  Smashing  Point  in  Particular." 
This  is  a  live  subject,  and  Mr.  Keech  was  assailed 
with  a  volume  of  questions  by  George  PI.  Lukes, 
W.  H.  Schott.  President  Bowen,  H.  W.  Frund, 
George  Cutter,  J.  Bradshaw,  J.  H.  Harding,  P.  H. 
Korst  and  H.  Almert.  An  abstract  of  this  paper 
and  discussion  is  given  elsewhere  in  this  issue. 

Theater  P.\rty. 
On  Wednesday  evening  a  large  majority  of  those 
attending   the    convention    went    in    a   body    to    the 


Alhambra  Theater,  Secretary  Mercein  having  re- 
served a  large  section  of  seats,  so  that  all  were  seated 
together. 

Thursday  Morning  Session. 

"Double-current  Generators  in  Their  Connection 
with  Double-current  Supply,"  by  W.  L.  Waters,  was 
the  first  paper  of  Thursday  morning's  session.  Mr. 
Waters  did  not  read  his  paper  word  for  word,  but 
gave  a  talk  bringing  out  all  the  points  embodied  in 
the  paper.  Considerable  interest  was  manifested  in 
the  discussion  Which  followed,  and  Mr.  Waters  was 
kept  busy  answering  questions  and  defending  his 
position.  An  abstract  of  Mr.  Waters'  talk  and  the 
discussion   following  appears  on  another  page. 

Prof.  C.  F.  Burgess  of  Madison,  Wis.,  read  his 
paper  on  "Rectifiers."  This  excited  considerable 
discussion,  and  anabstract  of  the  paper  and  discus- 
sion is  reserved  for  a  future  issue  of  the  Western 
Electrician. 

Election  of  Officers. 

1  he  nominating  committee  having  decided  upon 
a  list  of  officers  for  the  coming  year,  the  following- 
named  gentlemen  were  chosen  for  the  several  offices  : 

President — T.  F.  Grover  of  Fond  du  Lac,  Wis. 

First  vice-president — George  H.  Lukes,  Evanston. 
III. 

Second  vice-president — E.  A.  Daniell.  Menominee. 
Mich. 

Secretan,'  and  treasurer — Thomas  R.  Mercein,  Mil- 
waukee. 

Directors — ^^^  H.  Schott.  Chicago;  D.  C.  Jackson, 
Madison.  Wis.,  and  H.  Almert,  Oak  Park,   111. 

The  gentlemen   named   were  unanimously  elected. 

The  new  president  was  escorted  to  the  chair,  and 
with  a  few  well-chosen  words  Mr.  Bowen  welcomed 
him  to  his  position.     President  Grover  then  replied: 

"It  is  unecessary  for  me  to  say  that  I  am  not  a 
speaker,  but  I  wish  to  thank  you  sincerely.  It  was 
a  great  surprise  to  me.  I  did  not  expect  it.  and 
at  the  same  time  I  feel  greatly  complimented  in 
being  made  president  of  this  association,  as  I  think 
it  is  one  of  the  best  in  the  United  States  to-day,  if 
not  the  largest." 

As  is  customary,  the  former  president  retained 
the   chair. 

Summer  Meeting. 

The  secretary  then  said :  "I  wish  to  speak  of  a 
reference  in  my  report  to  the  action  taken  last  Jan- 
uary as  to  the  summer  meeting.  At  the  instance 
of  Mr.  Doherty,  our  former  president,  who  advised 
the  taking  of  some  action  as  to  meeting  with  the 
National  Electric  Light  Association  at  St.  Louis, 
and  after  some  discussion,  this  convention  decided 
to  hold  a  summer  meeting  in  conjunction  with  the 
National  association  at  St.  Louis,  preferably  in  June. 
But  I  have  been  informed  that  the  National  asso- 
ciation will  hold  its  regular  meeting  in  May  or 
June  at  Boston,  and  that  it  will  hold  another  meet- 
ing at  St.  Louis  in  September.  That  may  make  a 
difference  in  the  arrangements  of  this  association 
in  the  matter  of  holding  a  convention  this  summer 
at  St.  Louis,  and  I  think  this  point  ought  to  be  acted 
upon  at  this   convention." 

After  some  discussion,  participated  in  by  George 
Cutter,  Irving  P.  Lord  and  President  Grover,  a  mo- 
tion to  the  effect  that  the  summer  meeting  of  the 
association  be  held  in  September  at  St.  Louis,  to 
meet  with  other  electrical  associations  and  electrical 
people,  the  date  to  be  left  to  the  executive  com- 
mittee, was  unanimously  carried. 

Thursday  Afternoon  Session. 

The  paper  on  "Standard  Practice  in  the  Use  of 
Alternating-current-  Electrical  Apparatus,"  by  John 
J.  Gibson,  was  read  by  J.  R.  Kimball  of  Chicago. 
Although  Mr.  Gibson  was  not  present,  the  paper 
was    freely    discussed. 

The  association,  acting  on  the  suggestion  of  Presi- 
dent Grover,  then  voted  to  send  Secretary  Mercein 
as  its  representative  to  the  annual  meeting  of  the 
National  Electric  Light  Association,  to  be  held  in 
Boston   next    May. 

J.  M,  S.  Waring  of  Chicago  read  his  paper  on 
"Storage  Batteries  for  Small  Central  Stations." 
which  will  appear  in  a  later  number  of  the  Western 
Electrician. 

Following  Mr.  Waring's  paper  was  the  paper  by 
James  Lyman  of  Chicago  on  "The  Curtis  Steam 
Turbine."  Lantern  slides  were  used  throughout  the 
discussion,  which  helped  very  materially  to  an  un- 
derstanding of  the  operation  of  the  steam  turbines 
representing  the  latest  developments  in  that  form 
of  motive  power. 

The  last  and  one  of  the  most  interesting  features 
of  Thursday's  programme  was  the  illustrated  lecture 
on  radium,  by  Professor  Robert  A.  Millikan  of  the 
University  of  Chicago.  The  lecture  was  illustrated 
by  experiments  with  radium,  showing  some  of  the 
phenomena  connected  with  it ;  also  its  seeming  rela- 
tion to  the  phenomena  attending  X-rays  and  the 
many  other  kinds  of  rays  which  have  so  interested 
scientists  during  the  last  five  or  six  years.  A  similar 
lecture  was  given  by  Professor  Millikan  recently 
before  the  Chicago  Electrical  Association,  and  was 
given  in  brief  in  the  Western  Electrician  of  October 
.^T,   1903- 

The   Banquet. 

The  banquet  on  Thursday  evening  was  well  at- 
tended, although  many  delegates  were  obliged  to 
leave  before  that  event.  Covers  were  laid  for  about 
ICO.  As  usual.  Secretary  Thomas  R-  Mercein  pre- 
sided, and  after  coffee  and  cigars  had  been  served 
called  on  the  members  to  do  their  part  to  amuse  the 


assembled  banqueters.  This  time  there  were  no  for- 
mal toasts,  and  after  addresses  by  the  incoming  and 
retiring  presidents,  each  man  called  upon  was  sup- 
posed to  contribute,  as  the  toastmaster  put  it,  with 
"either  a  speech,  a  song  or  a  story."  Under  the 
tactful  guidance  of  Toastmaster  Mercein  few  es- 
caped doing  their  part  to  amuse  the  guests.  The 
function  was  brought  to  a  close  with  all  the  ban- 
queters arising  and  singing  "Auld  Lang  Syne." 
During  the  evening  telegrams  were  received  from 
Governor  La  Follette  of  Wisconsin,  Mayor  Rose  of 
Milwaukee.  Mayor  Harrison  of  Chicago  and  James 
Wolff  of  Chicago. 

Friday  Morning. 

The  convention  was  called  to  order  by  the  presi- 
dent at  10  a.  m.  There  being  no  business  before 
the  association,  the  convention  was  declared  ad- 
journed sine  die. 


President  Grover. 


T.  F.  Grover,  the  new  president  of  the  North- 
western Electrical  Association,  was  born  at  Blairs- 
town,  N.  J.,  March  5.  1S65.  It  was  there  that  he 
received  his  public-school  education  and  later  learned 
the  machinists'  trade,  which  he  followed  until  1SS5. 
In  that  year  he  became  connected  with  the  old  Edi- 
son LTnited  Manufacturing  CompanJ^  with  which 
concern  he  remained  three  years.  After  leaving  the 
Edison  company  he  acted  as  one  of  the  electricians 
employed  to  install  tlie  plant  of  the  Metropolitin 
Museum  of  Art  in  New  York  city.  After  the  com- 
pletion of  this  plant  Mr.  Grover  became  the  engi- 
neer-in-charge.  It  may  be  mentioned  that  this  was 
one  of  the  largest  isolated  plarits  of  its  time,  and 
here  also  one  of  the  first  large  successful  storage- 
batterj'  plants  was  installed. 

Ill  health  brought  Mr.  Grover  to  the  Northwest 
in  1S92,  and  for  a  few  months  he  was  engaged  in 
the  installation  of  small  lighting  plants.  In  the 
spring  of  1S93  lie  ■^vas  made  superintendent  of  the 
Milwaukee  and  Wauwatosa  Electric  Company. 
which  position  he  held  until  the  company  was  sold 
to  the  Milwaukee  Electric  Railway  and  Light  Com- 
pany in  1896.  In  October  of  that  year  Mr.  Grover 
was  elected  vice-president  and  superintendent  of  the 
Fond  du  Lac  ( Wis. )  Electric  Company.  In  that 
capacity  he  was  instrumental  in  securing  a  new  fran- 
chise in  that  city  relating  to  street  railways  and 
gas  lighting,  resulting  in  the  formation  of  the  Fond 
du  Lac  Street  Railway  and  Light  Company.  The 
new  company  took  on  the  property  of  the  Gas  Light 
Company  of  Fond  du  Lac  and  in  1899  built  a  street- 
railway    S3'stem. 

The  year  1902  saw  the  formation  of  the  Fond  du 
Lac  and  Oshkosh  Electric  Railway  Company,  which 
recently  built  an  interurban  line  from  Fond  du 
Lac  to  Oshkosh,  a  distance  of  about  19  miles.  Mr. 
Grover  was  made  manager  and  later  president  of 
this  company,  which  position  he  held  until  October 
I.  1903.  when  the  Eastern  Wisconsin  Railway  and 
Light  Company  was  incorporated,  and  he  was  made 
vice-president  and  manager  of  the  new  concern. 

The  new  president  of  the  Northwestern  Electrical 
Association  has  thoroughly  at  heart  the  interests 
of  the  organization,  and  this,  together  with  his  pleas- 
ing personality,  will  make  him  a  popular  and  efficient 
executive.  He  is  a  strong  believer  in  the  benefits 
of  association  meetings  and  is  himself  a  member  of 
the  National  Electric  Light  Association,  the  Ameri- 
can Gas  Light  Association,  the  Northwestern  Elec- 
trical Association,  and  the  American  Street  Railway 
Association.  In  Januarj%  1899,  Mr.  Grover  was 
married  to  Ida  I.  Heber. 


Convention  Notes. 


The  Nernst  lamps  were  diligently  pushed  by  Mr. 
Andrae. 

J.  R.  Kimball  came  up  from  Chicago  in  the  in- 
terest of  the  Walker   Electric  Company. 

Charles  Gregory  of  the  Guarantee  Electric  Com- 
pany   proved   himself  a   witty   after-dinner   talker. 

President  Charles  Messer  of  the  Dearborn  Electric 
Company,  as  usual,  came  early  and  stayed  late. 

Paul  A.  Westburg  was  most  energetic  in  looking 
after  the  interests  of  F.  B.  Badt  &  Co.  of  Chicago. 

George  Searing,  as  usual,  came  handsomely  to  the 
front  in  behalf  of  Hart  switches  and  Peru  porcelain. 

The  American  Steel  and  Wire  Company  appeared 
in  the  persons  of  Wayne  C.  Bogue  and  Walter 
Gains. 

George  Cutter  aga-in  distinguished  himself  as  an 
orator  by  a  most  dignified  and  forcible  after-dinner 
speech. 

Frederick  L.  Merrill  of  the  Standard  Railway  Ma- 
terials Company,  Chicago,  put  in  an  appearance  on 
Thursday. 

The  only  "Burch"  of  Madison,  was,  as  usual, 
one  of  the  indispensables  at  the  banquet.  Burch  is 
"one  of  the  best." 

L.  G-  Kallock  did  the  honors  for  the  Benjamin 
Electric  Manufacturing  Company  of  Chicago,  manu- 
facturer of   wireless   clusters. 

.^mong  the  latecomers  was  Joseph  L.  Barnhard. 
assistant  manager  of  the  Minneapolis  district  office 
of  the   Bryan-Marsh    Company. 

Secretary  and  Treasurer  Frederick  W.  XnsuU  and 
General  Superintendent  Lukes  of  the  North  Shore 
Electric    Company   of    Evanston,    111.,    were    two    of 
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the  most  welcome  central-station  men  at  the  con- 
vention. 

Professor  C.  F.  Burgess'  paper  on  "Rectifiers" 
was  one  of  the  most  higlily  appreciated  additions 
to  the  scientific  literature  of  the  convention. 

Sales  Manager  V.  C.  Gilpin  of  the  DeVeau  Tele- 
phone Manufacturing  Company  dropped  into  the 
Pfister  from   New  York  during  the  convention. 

The  Buckeye  Electric  Company  and  the  Jandus 
Electric  Companv  were,  as  usual,  represented  most 
thoroughly  by  W.  R.  Bonham  of  the  Chicago  office. 

M.  B.  Austin  of  the  M.  B.  Austin  Company  was 
among  those  to  arrive  on  Wednesday.  Mr.  Austin, 
however,  did  not  remain  throughout  the  convention. 

President  W.  W.  Low  of  the  Electric  Appliance 
Company  of  Chicago  was  on  hand  the  first  day  of 
the  convention,  but  did  not  remain  for  the  banquet. 

F.  J.  Alderson  of  the  Chicago  office  of  the  Stanley 
Instrument  Company  made  an .  interesting  exhibit 
of  Stanley  specialties  in  one  of  the  parlors  of  the 
Pfister. 

The  ever-welcome  and  popular  P.  F.  Lyons  ap- 
peared from  Bristol,  R.  I.,  to  remind  the  gathering 
of  the  National  India  Rubber  Company's  rubber- 
covered    "wires. 

Edw-ard  H.  Fox,  so  well  known  through  his  ex- 
cellent work  in  the  interests  of  the  Plicenix  Glass 
Company  of  Cliicago,  was  at  the  convention  looking 
for  1904  business. 

The  Central  Electric  Company,  Chicago,  was  en- 
ergetically represented  by  those  two  indefatigable 
workers.  John  Wesley  Mason  and  W.  W.  Geisse. 
No  exhibit  was  made. 

Of  course,  Thomas  G.  Grier  was  on  Jiand.  and 
this  time,  to  express  it  in  Mr.  Grier's  own  words, 
lie  came  simply  "as  the  hired  man  of  the  American 
Circular  Loom  Company." 

District  Manager  T.  F.  Whitfield  of  the  Milwau- 
kee office  of  the  Northern  Electrical  Manufacturing 
Company  was  in  constant  attendance  during  the 
convention    at   the    Pfister. 

The  Standard  Underground  Cable  Company  made 
no  attempt  at  an  exhibit,  but,  as  usual,  sent  its 
indefatigable  representative,  E.  J.  Pietzcfcer,  who 
"did  it"  in  his  usual  pleasing  manner. 

The  western  office  of  the  General  Electric  Com- 
pany was  represented  by  F.  N.  Boyer,  S.  F.  Dibble, 
W.  J.  Ferris,  James  Lyman,  Jesse  Scribner  and 
Thomas  Ferris.     No  exhibit  was  made. 

Vice-president  and  Chief  Engineer  K.  H.  Cutler 
of  the  Cutler-Hammer  Manufacturing  Company 
found  time  to  drop  in  on  Wednesday  to  inspect  the 
exhibit  and  listen  to  the  lecture  on  radium. 

C.  D.  Goss  dropped  in  in  the  interests  of  the 
Sterling  Electrical  Manufacturing  Company  of  War- 
ren, Ohio.  Mr.  Goss  made  no  exhibit,  as  until  the 
last  moment  he  did  not  expect  to  go  to  tlie  con- 
vention. 

The  Westinghouse  Electric  and  Manufacturing 
Company  made  no  exhibit  at  Milwaukee,  but  was 
nevertheless  efficiently  represented  in  the  persons  of 
W.  R.  Pinckard,  R.  L.  Millard,  W.  D.  McDonald 
and  Norman  Stewart. 

Western  Sales  Manager  William  M.  Porter  ap- 
peared at  the  convention  to  look  after  the  interests 
of  the  Alphaduct  Manufacturing  Company.  Mr. 
Porter  was  constantly  on  hand  and  kept  his  com- 
pany well  to  the  front. 

Professor  R.  A.  Millikan  won  the  hearts  and  ex- 
cited the  greatest  enthusiasm  among  the  listeners 
to  his  lecture  on  radium  by  his  clear-headed  and 
enthusiastic  presentation  of  a  most  technical  and 
interesting   scientific    subject. 

The  theater  party  at  the  Alhambra  on  Wednesday 
night  was  attended  by  in  the  neighborhood  of  100 
of  the  convention  people.  A  number  of  ladies  were 
included  among  the  electrical  people,  an.I  the  whole 
function  proved  itself  to  be  a  most  enjoyable  one. 

Among  the  prominent  electrical  Milwaukeeans  who 
were  at  the  convention  were  Vice-president  and 
Manager  T.  S.  Watson  and  Engineer  Frederick  L. 
Ford  of  tlie  Mechanical  .A.ppliance  Company.  Both 
these  gentlemen  attended  the  banquet  Thursday 
evening.  * 

Of  course.  Western  .A-gent  Francis  E.  Donohoe 
of  the  American  Electrical  Works  was  on  hand.  .As 
a  rule,  Mr.  Donohoe  has  delegated  Representative 
Hammond  of  the  western  office  to  do  the  honors, 
Init  this  time  he  appeared  in  person  and  was  warmly 
welcomed. 

Among  the  unlooked-for  arrh'als  was  President 
I.  J.  Kusel  of  the  Eureka  Electric  Compaixj',  tele- 
phone switchboard  manufacturer.  Mr.  Kusel,  how- 
ever, has  a  host  of  friends  in  the  general  electrical 
tasiness,  and  he  seized  the  opportunity  to  "mingle 
with  the  boys." 

The  Chloride  accumulator,  or,  more  strictly  speak- 
ing, the  Electric  Storage  Batteo'  Company  of  Phil- 
adelphia, was  ably  represented  in  the  persons  of 
Mana<'er  Godfrey  H.  Atkin  of  the  company's  Chicago 
office  °and  Electrical  Engineer  J.  M.  S.  Waring;  no 
exhibit    was    made. 

Engineer  and  Contractor  W.  H.  Schott  came 
nobly  to  the  front  with  a  handsome  line  of  repre- 
sentatives. .Assisting  W.  H.  Schott  w^ere  Benjamin 
kaufifman,  J.  C.  Hornung  and  M.  O.  Payne.  Mr 
Schott  has  made  an  excellent  name  for  himself 
through  his  satisfactory  work  in  the  designing  and 
constructing    of    central    stations,    steam,    hot-water 


plants  and  also  electric-light,  gas  and  street-railway 
plants. 

President  Kuhlman  of  the  Kuhlman  Electric  Com- 
pany came  up  from  Elkhart,  Ind.,  in  the  interest  of 
his  well-known  transformers.  Mr.  Kuhlman  re- 
cently brought  out  a  new  type  of  polyphase  trans- 
former, that  has  already  made  its  mark  among  the 
central  stations  of  the  United  States. 

The  Fort  Wayne  Electric  Works  were  represented 
by  Western  Manager  W.  S.  Goll,  J.  H.  Raymond 
and  C.  E.  Secjgwick.  An  exhibit  was  made,  the 
company  presenting  type-K  w-attmeters,  type-A  oil 
transformers,  form-C  enclosed-arc  lamps,  revolving- 
fan  motors,  and  other  Fort  Wayne  specialties. 

Among  the  most  welcome  of  the  prominent  central- 
station  men  of  the  Northwest  at  the  convention  was 
Past-president  Irving  Lord  of  Waupaca.  Mr.  Lord 
was  accompanied  this  time  by  Mrs.  Lord,  whose 
kindness  and  hospitality  to  the  members  of  the  asso- 
ciation at  the  Waupaca  convention  will  long  be  re- 
membered. 

R.  H.  Watson  of  the  sales  department  of  the  Greg- 
oiT  Electric  Company  was  one  of  the  most  welcome 
guests  at  the  Milwaukee  convention.  Mr.  Watson 
has  earned  for  himself  a  popularity  among  the  elec- 
trical fraternity  of  the  West  second  to  none,  and 
his  work  for  his  company  has  proved  itself  pro- 
ductive of  the  highest   results. 

Rudolph  Miehling.  electrical  engineer,  announced 
at  the  Milwaukee  convention  the  severance  of  his 
connection  with  the  Walker  Electric  Company  of 
Philadelphia,  to  accept  a  responsible  position  with 
the  Northern  Electric  Company  of  Duluth.  Minn. 
This  latter  concern  does  a  large  northwestern  busi- 
ness  as    contractor   and   supply   dealer. 

The  many  friends,  in  Milwaukee  and  through- 
out the  West,  of  Harry  Byrne  will  be  interested  to 
know  that  he  appeared  at  the  Milwaukee  convention 
for  the  first  time  as  district  manager  at  Indianapolis, 
Ind.,  for  the  Wagner  Electric  Manufacturing  Com- 
pany of  St,  Louis.  Mr.  Byrne  will  also  look  after 
the  Bullock  interests  in  Indianapolis  and  vicinity. 

Francis  Raymond  III.  appeared,  of  course,  in  the 
interests  of  the  General  incandescent  Arc  Light 
Company.  Mr.  Raymond  was  dignified  and  ener- 
getic in  his  efforts  in  behalf  of  his  company,  and  it 
is  safe  to  say  there  was  no  more  popular  man  at  the 
convention  than  "Raymond  III."  Mr.  Raymond  was 
accompanied  by  Arc-lamp  Expert  Lewis  Friedmann 
of  the  G.  I.   Company. 

The  Cutler-Hammer  Manufacturing  Company 
of  Milwaukee  made  no  attempt  at  an  exhibit,  but 
Secretary  and  Superintendent  Arthur  W.  Beresford 
and  General  Sales  Agent  A.  P.  Munning  of  the 
company's  New  York  office  represented  it.  Mr. 
Munning,  however,  was  compelled  to  leave  for  the 
East  on  Wednesday  night,  leaving  Mr.  Beresford 
to  do  the  honors  alone. 

The  Triumph  Electric  Company  of  Cincinnati  ap- 
peared, as  usual,  in  the  person  of  Manager  W.  H. 
Jacob.  Mr.  Jacob  was  joined  in  Milwaukee  by  R.  L. 
Thayer  of  the  Triumph  company's  Chicago  office. 
No  exhibit  was  made,  owing  to  the  heavy  nature 
of  the  company's  product,  but  Messrs.  Jacob  and 
Thayer  v/ere  in  constant  attendance  at  all  the  ses- 
sions and  other  functions. 

Vice-president  Phelps  of  the  Phelps  Company  of 
.  Detroit,  manufacturer  of  the  well-knowm  Hylo 
lamps  and  other  devices,  as  usual,  aroused  attention. 
Mr.  Phelps  presented  an  exhibit  of  the  Hylo  self- 
flashing  sign  lamp,  and  his  "skedoodle"  plug,  the 
addition  of  which  latter  specialty  to  a  common  lamp 
turns  it  into  a  flashing  sign  lamp.  He  also  showed 
a   Hylo   pull-strirg  and   long-distance  lamp. 

Manager  A.  L.  Severance  of  the  Hotel  Pfister 
was.  as  usual,  most  indefatigable,  as  was  the  entire 
staff  of  the  Pfister  Hotel,  in  his  efforts  to  see  that 
every  delegate  and  exhibitor  was  taken  care  of  in 
that  hospitable  manner  through  which  the  Pfister 
has  won  so  many  friends  among  the  traveling  public. 
The  appearance  of  the  banquet  hall  on  Thursday 
night  and  the  service  w^ere  a  credit  to  Milwaukee. 

The  Kester  Electric  Manufacturing  Company, 
Chicago,  made  quite  an  extensive  exhibit  of  self- 
fluxing  stick  solder,  soldering  paste,  salts  and  the 
"auto-tipper."  Looking  after  the  interests  of  this 
companv  were  President  \\.  J.  Witherall,  Manager 
F.  G.  Dickerson  and  Representative  J.  E.  Goodwin. 
The  Kester  company's  strongest  claim  is,  that  it 
simply  makes  good  salts,  and'  such  as  are  used  bv 
the    largest    electrical,   manufacturers    in    the    world. 

Indefatigable  was  Irving  B.  Carj-  in  presenting 
the  exhibit  of  the  Milwaukee  Electric  Company. 
There  were  also  on  hand  during  the  convention,  rep- 
resenting this  company.  Vice-president  Walter  Carv 
and  Secretary  and  Assistant  Treasurer  Thomas  G. 
Whaling.  The  Milwaukee  Electric  Comnany  ex- 
hibited a  fine  line  of  motors,  ranging  from  one- 
eighth  horsepower  up  to  20  horsepower.  The  ex- 
hibit also  included  an  interesting  type  of  crane  mo- 
tor. 

W'estern  Manager  Skeel  of  the  Qiicago  office  of 
the  Crouse-Hinds  Companv  of  Syracuse.  N.  Y., 
came  up  w'ith  the  Chicago  delegation  on  W^ednesday 
moming.  Last  year  Mr.  Skeel  made  his  first  ao- 
rearance  at  the  Northw-estern  convention,  and  this 
year  finds  him  a  full-fledged  member  of  the  asso- 
riatlon.  .At  the  banquet  on  Thursday  evening  Mr. 
Skeel  "did  himself  proud"  in  a  graceful  response 
to  a  toast.  Mr.  Skeel  made  a  very  complete  exhibit 
of   the    Crouse-Hinds    goods,    displaying  a   full   line 


of  switches,  switchboards  and  panel  boards.  He 
also  presented  the  company's  new  guy  anchor  and 
a  new  arc  headlight  for  steamboats  and  trolley  cars. 
He  showed,  too,  an  interesting  and  full  line  of  Nor- 
bitt  porcelain  goods. 

Among  those  who  made  their  initial  bow  at  the 
Northwestern  convention  was  President  A.  J.  Par- 
dridge  of  the  Pardridge  Shade  and  Reflector  Com- 
pany, ^  Chicago.  Mr.  Pardridge  made  an  interesting 
exhibit  of  what  is  practically  a  new  invention  in 
reflectors  for  electric  lights.  The  Pardridge  re- 
flector, however,  has  to  be  personally  inspected  to 
be  fully  appreciated.  Mn  Pardridge  was  one  of  the 
most  welcome  guests  at  the  banquet  on  Thursday 
evening. 

Hans  J.  Meyer  was  indefatigable  in  his  efforts  in 
behalf  of  the  Wagner  Electric  Manufacturing  Com- 
pany and  the  Bullock  Electric  Manufacturing  Com- 
pany. Later,  during  the  convention,  Mr.  Meyer  was 
joined  by  Assistant  Manager  of  Sales  G.  R  Bissell 
of  the  St.  Louis  office  of  the  Wagner  company  and 
L.  G.  Bassett.  Single-phase  alternating-current  mo- 
tors, from  one-fourth  to  one-half  horsepower,  were 
exhibited  and  a  full  line  of  circulars  and  bulletins 
were  distributed. 

Sales  Agent  G.  H.  Ryder  attended  most  ener- 
getically to  the  interests  of  the  Chicago  Insulated 
Wire  Company.  This  institution  reports  a  most  ex- 
cellent business.  The  factory  at  Sycamore,  111.,  is 
running  full  blast.  The  Chicago  Insulated  Wire 
Company  is  now  reckoned  as  one  of  the  most  pros- 
perous wire-winding  plants  in  the  United  States,  and 
the  product  of  the  company  is  eagerly  sought  after, 
especially  in  the  western  market,  where  a  large 
stock  and    quick    shipments    are   highly   appreciated. 

Arthur  Jones  of  the  Arthur  Jones  Company,  Chi- 
cago, dealer  in  electrical  machinery,  arrived  on 
Thursday  and  was  most  active  in  representing  the 
business  of  the  Mechanical  Appliance  Company  of 
Milwaukee  and  the  National  Electric  Company  of  the 
same  city.  Incidentally,  it  may  be  said  that  Mr. 
Jones'  many  Chicago  friends  were  glad  to  know 
that  the  "Arthur  Jones"  mentioned  in  the  list  of 
injured  at  the  recent  Chicago  theater  holocaust  was 
not  the  Arthur  Jones  so  well  known  and  highly 
thought   of  by  the   electrical   fraternity   of   Chicago. 

Secretary  Thomas  R.  Mercein  again  distinguished 
himself  as  a  most  gifted  toastmaster  an;l  after-dinner 
raconteur.  His  thoughtful  and  kindly  remembrance 
of  those  who  were  not  present  at  the  banquet,  as 
embodied  in  his  toast,  "To  the  absent  friends,  Wolff, 
Low  and  White,"  was  received  with  much  enthusi- 
asm. The  association  made  a  well-deserved  ac- 
knowledgment of  Mr.  Mercein's  ability  in  his  work 
for  the  association  by  delegating  him  to  represent 
the  Northwestern  association  at  the  coming  Boston 
convention  of  the  National  Electric  Light  Associa- 
tion. 

Western  Manager  George  C.  Keech  of  the  Bryan- 
Marsh  Company,  accompanied  by  his  energetic  iieu- 
tenant.  Manager  Sawj^er  of  the  Minneapolis  office, 
did  the  honors  for  Bryan-Marsh  lamps.  Mr.  Keech's 
paper  on  "The  Smashing  Point  of  Incandescent 
Lamps"  incited  much  comment  and  discussion,  in 
that  it  was  one  of  the  first  public  expositions  of 
the  curious  property  of  the  latest  type  of  the  Brvan- 
Marsh  lamp,  through  which  the  lamp  literally  com- 
mits suicide  w^hen  it  has  reached  the  limit  of  its 
highest  efficiency.  Accompanying  Messrs.  Keech  and 
Sawyer  was  J.   S.  Corby. 

Manager  of  Sales  John  W.  Brooks  of  Pass  & 
Seymour  of  Solvay,  N.  Y.,  came  West  on  Saturday 
of  last  week  in  order  to  reach  Milwaukee  in  time  to 
attend  the  Northwestern  convention.  Mr.  Brooks 
made  no  exhibit,  but  covered  the  Northwestern  con- 
vention as  a  portion  of  the  trip  which  he  is  making 
to  the  coast.  He  will  make  a  tour  to  California, 
thence  East  to  Solvay  again  by  the  southern  route, 
thus  covering  the  western  portion  of  the  company's, 
territory  now  under  his  jurisdiction.  The  Northwest- 
ern convention  was  the  occasion  of  additional  con- 
gratulations on  Mr.  Brooks'  recent  appointment  as 
general  manager  of  sales  of  Pass  &  Seymour. 

Electrical  Engineer  E.  R.  Underbill  of  the  Varley 
Duplex  jMagnet  Company  came  on  from  Provi- 
dence to  represent  President  Richard  Varley  of 
the  company  and  read  a  most  interesting  and  sci- 
entific paper  on  "Coil  Windings  for  Electrical  Pur- 
poses." There  has  been  of  late  years  much  curiosity 
among  electrical  people  as  to  the  Varley  windings 
and  scientific  methods  of  constructing  all  sorts  of 
electrical  solenoids.  The  Varley-Underhill  paper 
gave  much  information  of  value  to  the  more  sci- 
entific element  of  the  convention.  Mr.  Underbill 
Dresented  to  the  delegates  each  a  copy  of  Varley's 
book  on  the  electromagnet,  a  most  valuable  source 
of   practical    information. 

The  e.xhibit  of  the  Duncan  Electric  Manufacturing 
Company  of  Lafayette.  Ind..  comprised  a  number 
of  the  latest  tv^pes  of  direct-current  meters.  These 
new  meters  possess  many  novel  features,  which  are 
much  praised  by  those  who  have  them  in  use.  Par- 
ticular attention  w-as  draw-n  to  the  new  method  of 
compensating  for  friction,  w-hich  consists  of  a  ver>- 
neat  and  small  multipoint  switch  placed  within  the 
meter  and  having  its  contact  connected  with  various 
turns  of  the  compensating  coil.  By  the  mere  move- 
ment of  the  switch  lever  any  desired  compensation 
for  friction  or  vibration  can  be  obtained  in  an  in- 
stant. Another  commendable  feature  is  _  the  new- 
visual  bearing,  which  permits  of  an  inspection  of  the 
bearings  while  the  meter  is  in  operation,  besides  al- 
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lowing  the  spindle  point  to  be  removed  for  renewals 
or  examination  with  a  special  tool.  The  company 
was  represented  by  Thomas  Duncan,  vice-president 
and  manager;  Marshall  F.  Holmes,  president,  Sec- 
retary Goltz  and  William  F.  Cothran  of  the  testing 
department 

The  National  Electric  Company  of  Milwaukee 
made  quite  an  interesting  exhibit  at  the  Pfister. 
There  were  shown  photographic  enlargements  of 
different  types  of  alternating-current  and  direct-cur- 
rent generators  of  both  engine  and  belted  types. 
Quite  a  variety  of  portions  of  machines  were  pre- 
sented to  illustrate  the  details  of  construction  em- 
bodied in  National  apparatus.  Among  those  present 
were  F.  C.  Randall,  vice-president  and  general  man- 
ager ;  C  P.  Tolman,  manager  electrical  department ; 
C.  G.  Burton,  general  sales  manager;  Arthur  Jones, 
Cook  County  sales  aaent;  C.  D.  Knight,  A.  P.  Peck. 
W.  L.  Richards,  W.  S.  May.  W.  E  Waters  and 
Adverti?ing  Manager  H.  IGingenfeld.  The  Na- 
tional Electric  Company's  invitation  to  visit  its  fac- 
tory was  accepted  by  a  large  number  of  the  exhib- 
itors. 

The  Browning  Company  of  Milwaukee  came  to 
the  front  with  a  fine  exhibit  of  high-grade  dynamos 
and  motors.  The  display  was  in  charge  of  Me- 
chanical Desiener  Franklin  Sweet,  Electrical  De- 
signer F.  W.  Ells  and  Ray  Holden  of  the  testing 
department.  There  was  represented  a  22-hor5epower. 
500-volt  machine  and  a  new  five-horsepower,  220- 
volt  motor.  The  latter  machine  is  designed  with 
vertical  arms  on  one  end  and  three  arms  on  the 
other,  thus  making  a  much  more  open  frame  than 
was  iformerly  the  case  in  the  design  of  this  motor. 
This  new  type  of  design  will  hereafter  be  employed 
for  all  machines  from  three  to  50  horsepower.  In 
addition  to  the  above  machines,  the  Browning  Com- 
pany presented  small  dynamos — a  one-horsepower, 
220-volt.  and  a  one-half-horsepower,  200-volt;  also 
a  polishing'  motor.  Explanations  were  also  given 
of  the  various  details  of  the  new  Browning  brush 
holder.  'iTiere  were  presented  likewise  for  inspec- 
tion a  number  of  the  company's  form-wound  coils. 
The  Browning  Company  has  of  late  been  making 
a  great  specialty  of  equipping  special  machinery' 
with  Browning  motors,  and  can  now  point  to  a 
fine  list  of  factories  thus  equipped  to  fulfill  peculiar 
conditions. 

The  Holophane  Glass  Company,  through  its  west- 
ern distributer,  the  V.  R.  Lansingh  Company  of 
Chicago,  made  one  of  the  most  striking  and  popular 
exhibits  of  the  convention.  The  company  gave  free 
to  all  of  its  visitors  one  of  its  most  popular  closed 
stalactites,  and  also  one  of  its  new  pagoda  reflectors. 
The  large  signs,  reading  "$1.58^^  cents  for  nothing," 
which  were  placed  in  the  different  parts  of  the  hotel, 
kept  the  rooms  of  this  company  crowded  at  all  times. 
The  dark  room  gave  ocular  demonstrations  of  the 
value  of  scientific  prismatic  glass,  some  of  the  forms 
showing  a  multiplication  of  the  end  candlepower 
as  high  as  15  times  the  value  of  the  bare  lamp. 
The  room  was  lighted  by  one  of  the  new  six-light 
clusters  put  out  by  this  company,  using  a  special 
Benjamin  body  and  six  of  the  new  style  of  pagodas ; 
so  marked  were  the  effects  of  this  new  cluster,  that 
the  management  of  the  Pfister  Hotel,  where  the 
convention  was  held,  immediately  placed  a  large 
order  for  the  same.  The  method  of  obtaining  beau- 
tiful color  effects  for  decorating  purposes  by  the  use 
of  holophanes  and  pagodas  was  shown  by  a  large 
board  containing  different  color  lamps  and  shades, 
which  was  attached  to  a  Reynolds  flasher,  giving  a 
beautiful  effect.  The  best  example  of  illumination 
was  in  the  lobby  and  first  floor  of  the  Pfister,  which 
was  equipped  with  holophane  globes  over  a  year 
ago.  every  i6-candlepower  lamp  being  replaced  by 
a  lo-candlepower,  giving  at  the  same  time  a  very 
decided  increase  in  the  illumination.  So  pleased  was 
the  management  of  the  hotel  that  it  has  just  placed 
an  order  for  equipping  its  dining  rooms  and  ban- 
quet halls  Avith  the  same  kind  of  globes.  This  com.- 
pany  reports  that  its  business  had  grown  so  rapidly 
that  the  factorj"^  is  now  Y\forking  three  shifts  day 
and  night,  and  that  its  western  office  alone  reports 
a  business  of  over  $100,000  yearly.  The  company 
was  represented  by  V.  R.  Lansingh  and  H.  M".  Lau- 
ritzen. 


Boston  Electric-light  Convention. 

Far  enough  ahead  to  get  it  well  fixed  in  the  mind 
of  ever>^body  interested,  the  date)  of  the  twenty- 
seventh  convention  of  the  National  Electric  Light 
Association  has  been  fixed.  It  is  May  24,  25  and 
26,  1904.  The  place  of  meeting  is  Boston,  as  se- 
lected at  the  Chicago  meeting  of  last  year.  That 
city  is  the  residence  of  President  Charles  L.  Edgar, 
and  that  gentleman,  with  other  officers,  the  local 
central-station  people.  Secretary  Davis,  Assistant 
Secretary  Billings  and  many  committeemen  and  edi- 
tors of  departments,  is  working  hard  to  make  the 
convention  a  success.  Chicago  had  a  very  successful 
meeting  last  year,  and  Boston  is  determined  to  do 
at  least  as  well  and  better  if  possible. 


It  was  decided  at  a  recent  meeting  of  the  elec- 
trical supply  men,  electrical  workers  and  contractors 
of  Memphis.  Tenn.,  that  hereafter  all  electrical  work 
in  that  city  must  be  done  according  to  the  rules 
and  requirements  of  the  National  Board  of  Under- 
writers. The  meeting  was  well  attended  and  was 
presided  over  by  City   Electrician  Robert  Moran. 


Incandescent  Lamps  and  Their  Smash- 
ing Point.' 

By  George  C.  Keech. 

It  is  my  desire  to  present  to  you  to-day  a  paper 
on  incandescent  lamps  which  will  clearly  describe 
the  results  of  considerable  effort  along  new  lines 
long  desired  but  never  before  accomplished. 

Carl  Hering  10  years  ago  coined  the  phrase 
"smashing  point,"  which  has  been  part  of  the  elec- 
trical nomenclature  since  that  date.  .  This  expression 
had  the  excuse  which  gives  all  slang  a  place  in  our 
language.  It  filled  a  want.  The  leading  minds  in 
the  industry  had  long  appreciated  that  incandescent 
lamps  were  kept  upon  circuits  long  after  they  had 
outlived  their  usefulness.  This  half-descriptive 
phrase  invited  explanation  and  discussion.  In  an 
incredibly  short  time  the  idea  that  So  per  cent,  of 
the  initial  candlepower  of  a  lamp  was  the  limit  of 
its  useful  life  was  universally  adopted.  From  the 
ver}--  birth  of  this  expression  came  the  thought  that 
the  next  step  toward  the  ideal  lamp  was  to  make 
a  lamp  which  would  automatically  die  when  it  had 
lived  out  its  usefulness. 

Every  station  is  troubled  with  poor  lamps,  and 
to  obviate  this  many  companies  go  to  the  expense  of 
periodical  renewals.  Although  this  expense  is  ap- 
parently hea\y,  there  are  cases  en  record  of  eight  per 
cent,  dividends  being  paid  by  companies  who  have 
renewed  all  the  lamps  on  their  lines  as  many  as  four 
times  a  year,  and  their  customers  have  always  had 
bright  light 

Alex  Dow,  of  the  Detroit  Edison  Illuminating 
Company,  has  stated  that  90  per  cent,  of  customers' 
complaints  could  be  traced  to  dim  lamps.  Dim 
lamps  do  one  of  two  things,  and  sometimes  both. 
They  disgust  the  user  by  their  pale-yellow  glim- 
mer, or  increase  his  bills  because  he  uses  more  than 
he  ought;  either  way  the  reaction  is  against  electric 
light  and  the  lighting  company.  This  dissatisfaction 
arising  from  poor  illumination  makes  renewals  a 
necessity. 

For  those  who  are  interested  in  the  proposition  of 
free  renewals  I  would  refer  to  a  paper  read  at  the 
National  Electric  Light  Association  meeting  in  Cin- 
cinnati in  1902  by  a  central-station  manager,  wherein 
he  stated  that  since  adopting  free  renewals  he  had 
passed  beyond  the  point  of  complaint  of  ser\uce. 
Another  stated  that  he  had  retained  a  number  of 
dissatisfied  customers  by  giving  them  a  few  new 
lamps  to  prove  that  the  trouble  was  there  instead 
of  in  the  system,  and  by  doing  this  he  unwittingly 
converted  himself  to  the  free-renewal  plan. 

Some  recent  improvements  in  the  manufacture  of 
incandescent  lamps  have  created  such  extensive 
comments  that  it  seems  necessary  to  explain  before 
this  convention  for  the  first  time  the  reasons  and 
results  of  these  experiments.  It  has  been  said  that 
the  filament  is  the  heart  of  the  lamp  and  the  vacuum 
its  lungs.  As  to  the  vacuum,  it  is  now  produced 
by  a  process  of  chemical  exhaustion  which  is  con- 
sidered the  only  perfect  one.  It  is  well,  however,  to 
go  into  some  of  the  details  of  the  development  of 
the  filament  which  will  best  lead  up  to  the  points 
in  question. 

The  years  187S  to  1880  saw  the  inception  of  what 
approached  nearest  to  the  present  incandescent  lamp, 
and  since  that  time  the  composition  of  the  filament 
itself  has  claimed  a  large  share  of  the  experimenter's 
attention.  Various  materials  have  been  used.  The 
paper  filament  of  Maxim,  the  cotton  thread  of  Swan, 
and  the  bamboo  of  Edison  were  all.  however,  of 
cellulose,  so  that  cellulose  has  been  the  basis  of 
all    lamp   filaments    since    the   beginning. 

The  present  cotton  fiber  is  mixed  with  certain 
ingredients  formed  into  a  pasty  mass  and  squirted 
under  a  high  pressure  through  small  apertures  into 
threads  whose  original  diameter  before  carbonizing 
is  about  four  times  greater  than  when  it  is  ready 
to  put  into  the  lamp.  The  exact  composition  and 
exact  processes  are  in  a  great  measure  secret,  but  a 
.general  idea  may  be  had  from  these  statements. 

Speaking  of  possible  improvements  along  this  line, 
Dr.  Lewis  Bell,  in  his  work  on  the  "Art  of  Illumi- 
nation," states:  "It  may  be  that  we  must  look. to 
the  chemist  rather  than  to  the  electrician  for  the 
final  word  as  to  illumination."  I  may  add  that  the 
combined  knowledge  of  chemistry  and  electricity  has 
brought  about  the  results  which  I  shall  mention 
shortlv. 

It  is  in  the  engineer's  laboratory  that  the  regula- 
tion of  the  life  of  the  filament  has  been  worked 
out  and  the  automatic  smashing  point  assured. 

To  refer  again  to  the  process  of  developing  the 
filament  from  the  original  cellulose  thread:  After 
squirting  it  is  shaped  and  packed  in  a  crucible  with 
Dowdered  graphite  and  baked  until  thoroughly  car- 
bonized. Considerable  effort  is  required  to  make 
this  thread  of  an  even  diameter  for  its  entire  length. 
The  process  of  treating  consists  in  passing  a  gradu- 
ally increasing  current  through  the  filament  in  a 
bath  of  hydro-carbon  vapor.  The  hot  filament  de- 
composes this  vapor  from  which  the  carbon  is  de- 
posited upon  it.  This  process  is  continued  until  the 
thread  has  received  a  complete  coating  of  hard 
pure  graphitic  carbon,  which  g^ives  it  greater  me- 
chanical and  electrical  stability  when  operated  in 
the  lamp,  and  also  makes  it  of  the  proper  diameter 
and  resistance  for  the  voltage  and  efficiency  for 
which  it  is  intended.  Although  the  treating  is 
valuable,  yet  a  proper  foundation  is  necessary,  and 
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it  is  to  this  foundation  that  great  efforts  have  been 
given. 

All  of  the  above  has  been  explained  to  show  the 
possibility  of  changing  the  value  of  lamps  by  skill- 
fully manipulating  the   filament  in  its  manufacture. 

Now  _  to  summarize.  Customers  should  have 
bright  light  every  hour  and  every  ounce  of  coal 
should  produce  good  value  in  light.  Complaints 
should  be  stopped  by  getting  dim  lights  off  the 
circuits.  A  consumer  should  get  an  average  of 
90  per  cent,  of  the  lamp's  initial  candlepower. 

It  is  agreed  that  a  lamp  is  useless  after  it  has 
depreciated  20  per  cent.  As  everj^one  realizes  that 
it  is  economy  to  remove  a  lamp  at  this  point  and 
as  but  few  practice  it  the  only  really  economical 
lamp  to  use  is  one  which  will  burn  out  at  or  near 
its  smashing  point.  If,  then,  it  were  possible  to 
have  lamps  automatically  extinguish  themselves 
when  they  had  fallen  to  this  point  where  they  were 
no  longer  economical,  say  at  20  per  cent,  below  their 
initial  candlepower.  one  great  step  toward  the  final 
popularization  of  electric  lighting  would  be  accom- 
plished. 

Discussion  (in  abstract). 

W.  H.  Schott,  Chicago:  I  did  not  quite  under- 
stand what  point  Mr.  Keech  considered  the  proper 
smashing  point. 

Mr.  Keech:  Twenty  per  cent,  below  the  initial 
candlepower. 

President  F.  W.  Bowen,  Kenosha:  That  is  at 
12.S  candlepower  practically? 

Mr.  Keech:  The  ordinary  performance  of  an  elec- 
tric lamp  is  something  like  this :  Starting  at  16 
candlepower  it  will  rise  slightly  for  the  first  75  or 
100  hours,  and  then  it  will  continue  to  drop.  Now, 
this  12.8  candlepower  is  80  per  cent,  of  16  candle- 
power,  and  that  point  has  been  determined  by  au- 
thorities as  the  point  at  which  a  lamp  is  no  longer 
economical. 

Mr.  Schott:  The  frequent  changing  of  lamps  is  a 
good  thing  to  maintain  candlepower,  but  the  tend- 
ency of  cities  is  to  force  companies  into  lower  rates, 
and  it  is  an  open  question  whether  they  can  go 
into  too  great  expense  to  maintain  that. 

Mr.  Keech :  The  average  burning  of  a  lamp  is, 
say,  two  hours  per  night,  and  one  lamp  at  half  a 
cent  would  bring  you  in  revenue  of  one  cent  per 
night,  so  lamps  50  cents;  and  in  365  nights  those 
50  lamps  would  bring  in  about  $iSo,  so  that  50 
dead  lamps  on  your  line,  if  they  had  been  burn- 
ing, would  have  given  j^ou  $180  worth  of  current, 
and  you  expect  to  make  your  money  out  of  the  sale 
of   the    current 

J.  H.  Harding.  La  Porte,  Ind. :  I  do  not  quite 
understand.  Is  it  not  a  fact  that  as  your  lamp 
grows  dim  you  find  a  complaint  from  your  cus- 
tomer very  often,  due  to  the  size  of  his  bill,  which 
is  due  to  the  fact  that  his  lamps  are  dull  and  he 
has  to  burn  two  lamps  where  he  would  otherwise 
bum  one? 

Mr.  Keech :     That  is  the  idea. 

Mr.  Harding:  If  you  want  to  avoid  the  com- 
plaint you  must  get  rid  of  those  lamps. 

Mr.  Schott:  I  find,  according  to  my  report,  that 
the  average  renewals  are  about  a  lamp  per  year  for 
your  connected  load.  For  instance,  with  about 
7,000  lamps  connected  with  your  station,  about  7,000 
would  be  the  average  number  of  renewals.  That 
\yill  vary  somewhat  when  you  take  into  considera- 
tion the  character  of  the  business  to  which  you  are 
furnishing  current,  and  that  statement  applies  par- 
ticularly to  a  residence  territory,  but  if  you  have  a 
commercial  plant  the  percentage  of  renewals  will 
materially  increase.  In  the  Indianapolis  plant  we 
have  strictly  a  commercial  business ;  we  have  a  load 
line  running  10  hours  a  day  and  the  renewals  run 
up ;  but  in  the  ordinary  country  plant  where  any- 
where from  30  to  60  per  cent,  of' the  connected  load 
is  for  resident  use,  about  one  lamp  per  year  for 
each  lamp  connected  would  be  a  fair  average  to 
consider.  In  a  town  of  10,000  or  12,000  inhabitants. 
7.C00  lamp  renewals  would  cost  about  $1,400;  and 
you  can  readily  arrive  at  a  percentage  basis  from 
those  figures. 

President  Bowen:  No  stated  percentage  of  the 
cost  of  renewals  can  be  given.  To  my  mind  the 
question  is.  What  does  it  cost  you  per  kilowatt-hour 
of  current  sold  per  lamp  renewals?  That  is  the 
whole  story. 

Mr.  Schott :  I  use  a  52  to  S7-watt  lamp  (55  on 
an  average).  If  you  run  your  voltage  a  little  high 
you  will  increase  your  candlepower.  If  you  increase 
the  voltage  on  your  lamp  one  per  cent,  you  increase 
its  candlepower  6.2  and  decrease  its  life  25  per  cent. 

President  Bowen :  But  that  involves  the  use  of  a 
higher  voltage  current  during  all  the  hours  of  the 
burning  of  that  lamp.  Now,  if  you  succeed  in  burn- 
ing a  lamp  which  presumably  has  anywhere  from 
6(X)  to  8co  hours  of  useful  life  at  one  per  cent  above 
its  voltage  for  100  hours  you  decrease  the  light  of 
that  lamp  quite  materially. 

Mr.  Keech :  If  you  burn  a  lamp  three  per  cent, 
high  you  will  cut  its  life  right  in  two,  no  matter 
what  the  efficiency  is.  The  cur^i-e  is  not  exactly 
straight  A  3.5-watt  lamp  burning  three  per  cent 
high  will  last  about  54  per  cent,  and  a  3.1-watt 
lamp  on  the  same  circuit  will  last  about  50  per  cent. 
of  its  life  on  the  average,  because  the  3.1-watt 
lamp  is  more  delicate.  With  a  3.5-\\'att  lamp  run 
two  per  cent  high,  you  will  cut  its  life  in  two.  So 
far  as  the  light  is  concerned  it  will  be  the  same  as 
a  3.1-watt  lamp. 

P.  H.  Korst.  Janesville.  Wis. :  Mr.  Schott  says 
it  is  his  practice  to  use  a  56-watt  lamp  and  force 
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it  up,  and  he  gets  more  candlepower  and  shorter  life. 
Now,  is  it  not  better  practice  if  you  want  to  accom- 
plish the  shorter  life  to  buy  a  lamp  built  for  that — 
the  higher-efficiency  lamp  for,  say,  20-candlepower 
at  three  watts  per  candle,  instead  of  using  a  i6-can- 
diepower  lamp  56  watts  and  crowding  it  and  increas- 
ing your  watts'  consumption? 

Mr.  Keech :  I  should  judge  it  would,  because 
from  the  manufacturer's  standpoint  you  can  get  a 
closer  selection  on  a  3.1-watt  lamp  than  on  a  3.5. 
Strictly  you  get  the  best  service  by  operating  the 
lamp  at  exactly  the  voltage  for  which  it  is  built. 
You  shorten  the  life,  but  the  lamp  is  going  out  at 
that  point  anyhow,  whether  you  burn  it  high  or 
low;  so,  why  not  burn  it  at  normal  voltage  and 
let  it  go  out?  The  very  low-efficiency  lamp  is  more 
liable  to  burn  for  2,000  or  3,000  hours  at  very  low 
candlepower   than   the  3.5-watt   lamp. 

Mr.  Harding:  For  a  number  of  years  I  have  ob- 
tained a  good  deal  better  results  by  following  out 
this  plan :  During  the  heavy  part  of  the  evening — 
the  important  lighting  hours  of  the  evening — I  am 
in  the  habit  of  running  my  lamps  two  volts  high, 
that  is,  108-volt  lamps  at  no,  cutting  off  along  about 
10:30  to  the  loS-volt,  and  maintaining  it  there  for 
the  balance  of  the  24  hours,  or  until  the  lighting 
load  comes  on  the  next  afternoon.  In  doing  that 
I  .have  materially  reduced  the  lamp  renewals  on 
our  plant,  and  I  know  that  I  am  giving  better  sat- 
isfaction to  my  customers  than  I  did  when  I  under- 
took to  hold  my  voltage  right  at  the  point  at  which 
the  lamp  was  built  to  run.  It  is  a  well-known 
fact  that  you  take  a  lamp,  and  put  it  out  on  the 
circuit  and  go  to  any  plant  operating  it  at  the 
required  voltage  and  they  complain  that  the  lam.ps 
are  dead,  and  we  find  in  order  to  hold  up  business 
that  it  is  necessary  to  force  the  lamps  up  during 
those  hours.     The  balance  of  the  time  it  is  all  right. 

Mr.  Keech :  That  is  something  that  is  regulated, 
I  presume,  a  great  deal  by  local  conditions.  There 
is  no  doubt  that  when  you  force  your  lamp  a  couple 
of  volts  high  you  are  cutting  its  life  a  little.  You 
could  not  force  it  up  one  night  and  not  the  next 
night,  because  your  customers  would  notice  the 
difference  right  away.  Does  this  complaint  ever 
arise  during  the  first  part  of  the  evening,  that  the 
light  is  very  brilliant,  but  later  in  the  evening  it 
drops  down? 

Mr.  Harding:  No.  That  is  due  to  the  fact  that 
later  in  the  evening  in  a  town  of  our  size  the  gen- 
eral consumption  of  light  is  cut  off  on  the  street,  so 
that  a  14-candlepower  lamp  shows  up  much  better 
after  12  o'clock  than  a  20-candlepower  light  would 
at  8  o'clock  when  evei-ybody  is  lit  up. 

President  Bowen :  Mr.  Harding  thinks  it  good 
practice  to  raise  his  voltage.  There  has  been  some 
question  whether  his  lines  were  of  ample  capacity, 
his  transformers  the  same,  and  whether  there  was 
any  relation  between  his  transformer  losses  at  full- 
connected  load,  so  far  as  voltage'  losses  are  con- 
cerned, and  at  a  partly  connected  load-  Of  course 
all  of  those  things  enter  into  this  calculation.  It  is 
a  fact  that  almost  every  small  station  is  a  little  over- 
crowded after  it  has  been  operating  for  a  time,  and 
it  must  necessarily  buy  108-volt  lamps  in  order  to 
do  a  business  that  is  as  satisfactory  to  the  con- 
sumer as  it  used  to  be  in  the  years  gone  by  when 
no-volt  lamps  would  produce  the  same  result.  A 
careful  calculation  will  show  the  manager  in  some 
of  the  stations :  If  there  is  a  pressure  wire  running 
back  to  the  switchline,  the  wire  does  not  tell  the 
truth;  also,  that  the  transformers  are  losing  in 
their  efficiency  through  the  raising  of  their  tem- 
perature, and  there  is  a  loss  that  perhaps  has  not 
even  been  thought  about ;  so  he  finds  he  is  really 
overloaded  and  did  not  know  it.  That  is  the  gen- 
eral condition  of  stations  that  have  been  operated 
for  a  number  of  years,  unless  they  get  at  the  root 
of  those  things  and  put  up  the  copper  necessary  and 
put  their  transformer  system  into  such  shape  that 
it  can  be  in  the  closer  district  networks.  I  do  not 
know  but  that  Mr.  Harding  does  this  thing.  It 
may  be  his  standard  practice,  but  if  any  central-sta- 
tion man  will  go  to  work  in  his  closer  crowded  dis- 
tricts and  put  his  transformers  on  a  network  he 
will  find  that  he  can  get  along  with  from  25  to  33 
per  cent,  in  transformer-rated  capacity  of  what  he 
could  if  he  relied  on  individual  transformers — that 
is,  not  for  each  individual  consumer,  but  I  mean 
the  block  system — if  he  connects  his  blocks  by  net- 
work he  will  find  a  great  many  of  his  voltage 
troubles  disappear. 


tem.  Mr.  Henry  and  his  engineer  are  now  in  Pitts- 
burg to  let  the  contract  to  the  Westinghouse  com- 
pany for  15  motors." 


Alternating-current  Motors   for   Indian- 
apolis-Cincinnati Road. 

The  Indiana  correspondent  of  the  Western  Elec- 
trician makes  the  following  interesting  announce- 
ment :  "The  City  Council  of  Rushville,  Ind.,  has 
extended  the  franchise  of  the  Indianapolis-Cincin- 
nati electric  traction  line.  This  is  necessary  from 
the  fact  the  directors  have  decided  to  equip  the 
cars  with  alternating-current  motors  which  will  re- 
quire six  months  time  to  complete.  President  C.  L. 
Henry  says  each  car  will  have  a  capacity  of  475 
horsepower  with  an  almost  limitless  speed.  He  ex- 
plains that  the  company  first  decided  to  build  a 
third-rail  system,  but  later  decided  to  use  the  trolley 
system,  with  alternating  current,  which  will  give 
much  better  speed,  and  which,  when  completed,  will 
be  one  of  the  finest  in  the  country  and  perhaps  the 
only    one   operated    by   the   alternating-current    sys- 


Doubie-current  Generators  and  Double- 
current  Supply.' 

By  W.  L.   Waters. 

It  is  the  old  question  of  alternating  currents  vs. 
direct  The  advantage  of  alternating  currents,  of 
course,  is  the  ease  with  which  they  can  be  generated 
and  handled  at  high  voltage,  and  the  ease  with  which 
they  can  be  transformed  by  means  of  stationary 
transformers.  The  direct  current,  on  the  other  hand, 
is  not  suitable  for  use  at  high  voltages,  but  is  suit- 
able for  all  classes  of  motor  work,  and  while  it  is 
very  difficult  to  use  alternating  currents,  or  they 
are  very  unsuitable  for  street-railway  work,  or  in 
variable-speed  motors  or  elevator  motors,  that  is 
just  the  case  in  which  the  -direct  current  is  most 
suitable;  so  that  you  can  see  that  alternating  and 
direct  currents  are  to  a  certain  extent  complementary; 
the  advantages  of  the  one  correspond  to  the  dis- 
advantages of  the  other,  and  vice  versa. 

So  in  a  case  in  which  these  advantages  and  dis- 
advantages are  both  important,  the  natural  ques- 
tion comes  up,  Why  not  have  a  double-current  set ; 
that  is,  both  alternating  currents  and  direct  cur- 
rents? In  a  number  of  instances  this  plan  has  been 
adopted.  That  usually  means  that  in  a  small  town 
you  have  direct  currents  for  the  street-railway  work 
and  alternating  currents  for  lighting,  and  in  large 
cities  you  have  direct  currents  for  downtown,  where 
motor  loads  are  important,  and  alternating  for  up- 
town districts,  where  the  load  is  almost  entirely  for 
lighting. 

The  usual  method  of  arranging  yonr  central  sta- 
tion has  been  to  have  both  alternating  and  direct- 
current  sets,  each  set  shaving  its  own  engine,  and 
while,  of  course,  that  is  extremely  simple  and  very 
flexible  and  answers  all  requirements,  yet  the  dis- 
advantages are  obvious.  Your  alternating-current 
load  and  dircct-curent  load  are  never  g,t  a  maximum 
at  the  same  time.  The  direct-current  load  will  .be 
at  a  maximum  in  the  daytime  and  the  alternating 
current  will  be  at  a  maximum  in  the  evening,  so 
that  you  have  only  practically  one-half  your  sets 
in  use  at  one  time,  the  alternating  sets  at  night  and 
direct-current  sets  in  the  daytime,  and  vou  have  al- 
most double  the  outlay  in  station  machines  running 
on  light  load.  You'  have  extra  cost  of  attend- 
ance and  maintenance.  So  it  has  naturally  occurred 
to  all  operating  engineers,  that  it  ought  to  be  pos- 
sible, in  some  way  to  tie  the  two  systems  together, 
so  that  they  can  help  out  one  another  at  the  times 
of  the  peak  of  the  load.  This,  of  course,  has  been 
done  by  having  both  a  direct  and  alternatinsr-current 
generator  coupled  to  the  same  engine.  This  is  an 
extremely  flexible  arrangement  and  quite  frequently 
used,  the  only  trouble  is  that  it  is  a  compromise  in 
the  question  of  cost.  You  have  two  machines  on 
one  engine,  instead  of  two  generators  and  two  en- 
gines. The  efficiency  remains  about  the  same,  be- 
cause you  still  have  your  alternator  runnins'  on 
load  part  of  the  time.  This  combination  takes  up 
a  certain  amount  of  extra  floor  space,  and  you  have 
two  machines  to  keep  up  instead  of  one,  as  you 
would  have  if  you  employed  a  double-current  gen- 
erator. 

A  motor-generator  set  is  extremely  flexible  for 
tying  the  two  systems  together,  but  it  is  fairlv  ex- 
pensive and  inefficient.  The  rotary  converter  is 
more  efficient,  less  expensive  and  occupies  less  floor 
space;  but  the  volts  on  the  two  sides  have  a  prac- 
tically fixed  ratio,  which  takes  away  from  the  flexi- 
bility of  the  system.  So,  on  the  face  of  it,  it  looks 
as  if  the  double-current  generator  has  great  advan- 
tages and  gives  good  efficiency,  because  you  may 
have  a  light  load  on  the  alternating-current  side 
and  a  light  load  on  the  direct-current  side,  which, 
combined,  will  make  a  thoroughly  reasonable  load 
for  a  double-current  machine.  It  occupies  little  floor 
space,  but  it  has  the  advantage  that  the  volts  on  the 
two  sides  have  a  fixed  ratio,  just  as  in  the  rotary 
converter,  and  it  has  also  another  slight  disadvantage, 
that  the  load  coming  on  the  one  side  affects  the 
volts  on  the  other.  But  in  a  well-designed  machine 
the  volts  are  only  affected  to  a  slight  extent,  and 
generally  that  can  be  neglected. 

From  the  manufacturer's  point  of  view,  the  great 
disadvantage  of  double-current  generators  (and  that 
is  the  main  reason  why  so  few  are  being  installed) 
is  that  double-current  generators  are  usually  special 
machines.  They  usually  mean  special  designs,  pat- 
terns and  dies  for  the  manufacturer,  and  he  might 
have  to  use  those  designs  and  patterns  just  on  that 
one  machine.  If  that  is  so,  of  course,  the  central- 
station  man  has  to  pay  for  that.  You  can  take  any 
direct-current  generator  and  put  collector  rings  on 
the  back  end  and  make  an  alternating-current  ma- 
chine out  of  it.  The  reason  that  it  cannot  be  used 
as  a  double-current  generator,  is  because  the  fre- 
quency is  usually  unsuitable.  The  frequencies  in 
use  for  alternating-current  generators  are  pretty  well 
standardized  at  25,  40  and  60.  The  ordinary  engine- 
type,  slow-speed  generator,  will  not  often  fit  in 
with  that  frequenc.v.  You  can  take  an  alternator 
and  design  it  for  almost  any  frequency,  voltage  or 
speed,  you  like,  without  extra  cost;  but  if  you  come' 
to  a  direct-current  machine  the  question  is  different; 
the  voltage   and   output   of  the   machine   practically 
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decide  the  number  of  poles  that  are  going  on  that 
machine,  and  that,  with  the  speed,  decides  the  fre- 
quency. If  that  number  of  poles  has  to  be  altered 
in  order  to  get  another  frequency,  to  make  it  suit- 
able for  our  direct-current  generator,  that  may  in- 
crease the  cost  of  the  machine  vei-y  considerably. 

And  so  the  question  comes  down  to  one  of  cost, 
and  I  give  a  list  of  the  standard  frequencies  of 
ordinary  direct-current  generators,  or  the  frequencies 
which  you  will  obtain  by  putting  collector  rings  on 
the  back.  If  you  want  to  buy  a  direct-current  gen- 
erator in  any  case,  if  you  can  choose  one  of  these 
whose  frequency  nearly  fits  in,  or  is  nearly  the  same 
as  the  one  you  want,  you  will  be  able  to  get  that 
machine  much  cheaper  than  a  machine  that  has  to 
be  made   specially. 

List  of  Frequencies. 

Steam 

Engine  Type.  Bell  Driven.  Turbine  Driven. 

Kilowatt.  250  V.         500  V.  250  V.         500  V.  250  V.        500  V. 

25 15                 15  40                40 

50 14                 14  33                 33 

100 n                 13  35                 35  60                60 

250 12                  8  27                 23  60                60 

500 iz                  8  31                 25  80                60 

750 14                 10  ■..                  ..  ..                 70 

1,000 15  13 

1.500 20                     16  ,.                      ..  ..                      ', 

2,500 22  18 

If  we  take  the  standard  frequency  at  25,  40.  or 
60,  you  see  there  are  quite  a  number  of  machines 
in  that  list  that  will  fit  in  very  well  with  that  fre- 
quency. For  instance,  take  a  2,500-kilowatt.  250- 
yolt  engine-type  generator,  the  frequency  on  the  list 
is  22.  That  can  very  easily  be  speeded  up  10  per 
cent,  and  make  it  25,  and  you  have  a  first-class  double- 
current   generator,    which    is   a   standard   machine. 

Suppose,  on  the  other  hand,  we  took  a  soo-volt 
traction  machine.  The  nearest  frequency  on  the  list 
is  eight — that  is  nothing  like  25,  and  if  vou  wanted 
a  25-cycle  double-current  generator  of  that  voltage 
and  speed  and  number  of  poles,  it  would  have  to 
be  specially  built,  and  would  probably  cost  double  the 
price  of  a  standard  machine. 

Speaking  generally  of  double-current  generators, 
as  regards  the  difficulty  of  manufacture  and  opera- 
tion, they  are  much  the  same  as  rotary  converters. 
Twenty-five  and  40-cycle  machines  can  be  built  quite 
easily,  but  when  you  get  a  60-cycle  machine,  you 
begin  to  get  difficulties  on  the  commutator  on  ac- 
count of  the  high  peripheral  speed,  which,  on  a 
500-volt  machine,  is  quite  serious.  To  get  60  cycles 
you  must  have  a  certain  number  of  poles,  and  to  have 
a  reasonable  number  of  volts  for  a  commutator 
bar,  you  cannot  go  too  high  ;  that  gives  you  a  certain 
number  of  segments  on  the  commutator,  and  that, 
with  the  speeu,  gives  you  the  design  of  the  com- 
mutator, and  that  gives  extremely  high  peripheral 
speed  on  the  commutator,  a  large  number  of  seg- 
ments, and  the  commutators  are  very  difficult  to 
build. 

With  an  ordinary  standard  machine,  for  instance. 
2,500  kilowatts,  the  only  change  required  to  make  it 
an  alternating-current  generator,  is  to  put  collector 
rings  on  the  back  .slightly  increase  t-he  air  gap  and 
put  more  copper  on  to  obtain  good  regulation  when 
running  on  the  alternating-current  side.  The  extra 
copper  at  the  collector  rings  ought  not  to  increase 
the  cost  of  any  standard  machine  more  than  15  to 
20  per  cent. 

Looking  down  the  list  (see  table),  you  see  that 
25-cycle  machines,  if  of  large  output,  can  be  made 
engine  type,  but  if  they  are  of  small  output,  that  is, 
up  to  500  kilowatts,  the  engine-type  machine  has 
not  high  enough  frequency,  and  the  machines  ought 
to  be  belt-driven. 

The  40-cycle  machines  have  to  be  all  belt-driven 
if  they  are  to  be  standard.  None  of  the  engine-type 
of  machine  on  the  list  has  a  frequency  as  high  as 
40,  so  if  you  wanted  it  to  be  an  engine-type  of 
machine,  you  would  have  to  have  it  built  special.  Of 
the  60-cycle  machines,  the  only  ones  that  look  prom- 
ising are  the  steam-turbine-driven  sets,  but  there 
are  no  direct-current-system  turbine  machines  on 
the  market  at  present.  However,  there  will  be  prob- 
ably shortly,  so  that  they  can  be  regarded  as  a 
possibility   for  the  future. 

Discussion    (in  abstract). 

George  W.  Colles.  Milwaukee:  I  understand 
from  Mr.  Waters  that  his  plan  is  more  practicable 
on  high-output,  large-capacity  machines  than  on 
small-capacity  machines ;  and  I  understand  him  also 
to  say  his  plan  is  almost  impracticable  on  the  engine- 
type  of  slow-speed  machines,  on  account  of  the 
frequency  being  too  low.  On  the  other  hand,  these 
generators  'are  rather  difficult  to  apply  to  the  steam- 
turbine  t3-pe,  on  account  of  the  speed  being  too  high 
to  run  the  direct-current  end  of  it.  In  other  words, 
the  limit  of  speed  at  which  the  commutator  can  be 
successfully  applied  is  below  that  at  which  the  steam 
turbines  can  be  driven. 

Two  things  have  occurred  to  me — one  for  and 
the  other  against  these  machines.  One  is  that  the 
current  losses  may  be  double  that  of  two  machines, 
each  having  the  same  capacitj'  in  alternating  and 
direct  current,  respectively.  You  are  still  saved  your 
cost  of  separate  en,gines  in  cases  where  these  ma- 
chines are  direct-driven,  but,  on  the  other  hand,  in 
all  cases,  as  I  understand  it,  it  will  be  practically 
necessar}'  to  use  a  step-up  transformer,  wherever 
these  machines  are  used;  whereas,  with  a  separate 
alternating-current  outfit,  you  would  not  have  to 
use  any  such  step-up  transformer. 

Mr.  Waters:  Standard  direct-current  machines, 
when  used,  have  both  advantages  and  disadvantages. 
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You  say  small  engine  types  are  not  suitable  for 
direct-current  generators,  even  if  tliey  are  built 
standard :  of  course,  if  you  can  pay  anything  you 
wish,  the  manufacturers  will  build  anything  you 
like;  but  if  you  use  the  standard  machines,  yoii  will 
only  pay  15  to  20  per  cent,  more,  and  that  is  an 
offset  against  the  step-up  transformer.  If  you  want 
20.000  volts,  say.  you  would  have  to  have  step-up 
transformers  in  anv  case. 

J.  ^\^  Shuster,  Madison:  Mr.  Waters  has  con- 
fined his  remarks  mainly  to  the  500-volt,  direct-cur- 
rent machine,  and  I  think  he  said  it  was  a  practical 
impossibility  to  design  a  500-volt  machine  for  60 
cycles,  without  getting  into  a  good  deal  of  difficult}' 
iri  the  way  of  commutation.  Now  he  has  mentioned 
a  number  of  the  advantages  that  have  come  from 
the  use  of  the  direct-current  generator  for  a  light- 
ing load  in  the  center  of  the  city,  and  perhaps  the 
motor  load  also,  and  then  transmitting  an  alternat- 
ing current  to  another  part. of  the  city  and  using  it 
for  lighting  or  alternating-current  motors.  I  would 
like  to  ask  if  it  is  found  that  the  direct-current 
generators  work  perfectly  satisfactory,  generating 
220  volts  direct  current,  and  then  taking  the  al- 
ternating current,  which  would  be  something  smaller, 
and  using  that  to  transmit  to  the  more  distant  load. 
It  seems  to  me  that  if  the  standard  direct-current 
machine  could  be  speeded  up  to  give  this  higher 
frequency,  and  the  commutation  should  be  perfectly 
satisfactory  on  a  220-volt  machine,  a  machine  of 
that  kind  mi.ght  be  made  perfectly  satisfactory,  and 
by  the  use  of  the  system  of  choke  coils,  you  might 
get  a  double-voltage  direct  current,  both  220  and 
no,  and  get  the  alternating  current  for  transform- 
ing. If  that  is  perfectly  possible  from  the  design- 
er's standpoint,  and  with  all  these  advantages,  I 
would  like  to  inquire  whether  the  manufacturer 
cannot  design  a  standard  double-current  generator 
and  put  it  on  the  market  and  show  its  superiority, 
so  that  the  manufacturer  will  get  customers  enough 
for  that  machine  to  make  it  a  standard  machine,  so 
that  it  can  be  sold  at  practically  the  same  price  as 
a  direct-current  machine.  Or.  perhaps,  if  the  stand- 
ard direct-current  machine  has  to  be  treated  to  get 
this  60  cycles,  then,  of  course,  questions  come  in 
which  tend  to  reduce  the  price  of  the  machine,  so 
that  the  double-current  generator,  it  seems  to  me, 
might  be  put  on  the  market  as  the  standard  gen- 
erator, for  what  the  direct-current  machine  costs,  or 
perhaps  less. 

Mr.  Waters:  .•Vs  regards  the  question  of  putting 
a  standard  line  of  double-current  generators  on  the 
market,  that  is  more  a  business  question  than  any- 
thin.g  else.  If  w-e  can  get  you  to  buy  standard  ma- 
chines, we  will  do  it,  and  we  will  not  get  out  a 
line  of  special  machines,  which  will  not  be  bouglit 
for  years  perhaps.  It  is  the  same  question  as  in 
ahemating-current  traction  work — it  can  be  used, 
but  all  companies  have  standard  patterns  and  dies, 
which  have  been  in  use  for  some  time  on  direct- 
current  work,  and  they  will  not  switch  over  unless 
they  are  made  to;  so  that  if  any  suggestion  such 
as  t..is  is  ever  taken  up.  as  regards  getting  out  a 
standard  line  of  double-current  generators,  it  will 
not  be  done  without  the  manufacturers  are  forced 
to  it,  because  it  is  not  a  commercial  proposition  to 
waste  three  or  four  years  trying  to  get  somebody 
to  take  up  a  machine  which  you  cannot  guarantee 
and  have  a  quick  return  from.  There  are  no  pat- 
ents covering  such  a  machine,  and  if  one  firm  took 
it  up,  as  soon  as  they  had  brought  _it  out  on  the 
market  and  it  was  successful,  it  would  be  copied 
by  other  firms,  and  the  firm  bringing  it  out  would 
not  be  repaid  for  the  trouble  it  had  had. 

V.  R.  Lansingh.  Chicago:  Where  the  load  is  so 
large  that  the  central  station  will  have  to  run  a 
direct-current  generator  for  a  railroad  system  and 
a  very  large  load  for  an  alternating  system,  as  it 
would  be  in  a  large  city,  it  does  not  seem  to  me 
that  it   would   be   any   advantage. 

Mr.  Waters :  It  seems  to  me  that  is  partially 
true,  because  what  decides  the  size  of  your  station, 
whether  alternating  current  and  direct  current,  is 
the  peak  of  your  load. 

Mr.  Schuster:  In  regard  to  the  last  question,  it 
seems  to  me  the  double-current  generator  would  only 
be  applicable  where  the  load  would  not  vary  rap- 
idly, as  in  railroad  work,  so  that,  from  the  stand- 
point of  regulation,  I  think  the  answer  to  Mr.  Lan- 
singh's  question  is  that  they  would  not  be  applicable 
under  any  circumstances,  because  of  the  difficulty 
in  regulating  voltage  for  a  railroad  system,  which 
would  affect  the  entire  system,  and  would  not  be 
desirable    from    the    standpoint    of    regulation. 

President  Bowen  :  It  looks  to  me  as  though  per- 
haps the  whole  matter  was  one  of  expediency  with 
each  of  your  individual  stations.  It  seldom  is  good 
practice  to  run  an  engine  underload  to,  say,  50 
per  cent.,  and  that  is  practically  where  you  would 
stand  with  any  double-current  piece  of  apparatus. 
I  doubt  very,  much  whether  it  is  good  policy  to  run 
a  5CO-horscpower  en.eine  at  less  than  250  horsepower, 
or,  possibly.  200,  which  would  frequently  be  the  case, 
so  that  always  this  question  of  double-current  genera- 
tors is  up  against  your  prime  power,  in  my  opinion. 
If  it  is  good  practice  to  run  your  prime  power 
underload  at  certain  times  of  your  24  hours,  well 
and  good,  but  we  have  got  to  have  the  prime  power 
there  to  cover  the  peak  of  the  load  anyway,  what- 
ever it  may  be.  and  your  peak  seldom  lasts  more  than 
1V2  or  two  hours  at  the  outside. 


Preparations  for  International  Congress. 

Up  to  January  19th  about  3,550  circular  letters  of 
invitation  to  join  the  International  Electrical  Con- 
gress had  been  issued  to  persons  or  associations 
in  North  America'.  From  these,  875  postcard  ac- 
ceptances of  membership  have  been  received.  About 
350  similar  circular  letters  of  invitation  have  been 
recently  sent  to  other  countries.  It  is  intended  to 
issue  in  all  about  5,000  invitation  circular  letters  in 
,\merican  and  about  6,c<K3  in  foreign  countries.  It 
is  expected  that  many  persons  wull  join  the  congress, 
both  in  America  and  abroad,  who  do  not  expect  to 
attend  the  sessions  in  St.  Louis,  in  order  to  secure 
a  copy  of  the  Transactions,  which  will  form  one 
and  perhaps  two,  large  octavo  volumes.  Collection 
of  fees  has  commenced,  and  upon  receipt  of  a  fee 
the  member  will  be  forwarded  a  certificate  of  mem- 
bership, a  reproduction  of  which  is  shown  herewith. 
The  certificate  is  8^2  inches  by  11  inches  in  size 
and  printed   on   heavy  paper  of  excellent  quality. 

Recently  280  special  letters  of  invitation  have  been 
issued,  on  behalf  of  the  committee  of  organization,  to 
prominent  electricians  and  electrical  engineers,  signed 
by   the   president   and   the    general    secretary    of   the 


Garrison  was  for  many  years  a  member  of  the  firm 
of  D.  E.  Garrison  &  Co.,  western  agents  of  the 
Illinois  Steel  Companj',  and  dealers  in  general  rail- 
way supplies.  Early  in  the  'go's  he  assisted  in  or- 
ganizing the  St.  Louis  Radiator  Manufacturing  Com- 
pany, and  was  president  and  general  manager  of 
that  company  until  1S98,  when  it  was  consolidated 
with  the  American   Radiator   Company. 

Mr.  A.  C.  Garrison,  brother  of  Mr.  W.  O.  Gar- 
rison, has  succeeded  to  the  presidency  of  the  Co- 
lumbia Incandescent  Lamp  Company.  He  will  give 
his  entire  time  to  the  business. 


Verdict    of    Coroner's   Jury    in    Iroquois 
Theater   Inquest. 

The  verdict  of. the  coroner's  jury  in  the  case  of 
the  5/1  victims  of  the  Iroquois  Theater  fire  was 
rendered  on  January  25th.  Following  is  the  full 
text  of  this  momentous  verdict: 

An  inquisition  was  taken  for  tlie  people  of  the  state  of 
liiinois    at    the    council    chamber.    City    Hall,    in    the    city    of 
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committee,  requesting  papers  for  the  congress  in 
the  various  sections.  Of  these.  146  have  been  sent 
to  foreign  authors  and  134  to  American  authors. 
There  has  not  been  lime  to  receive  replies  from 
more  than  a  few  foreign  authors,  but  21  acceptances 
have,  up  to  date,  been  received  from  abroad  and 
46  acceptances  from  Nortli  America.  Sixty-seven 
papers  have  thus  already  been  promised  for  the  con- 
gress, and  the  number  is  steadily  increasing.  A 
considerable  further  number  of  invitations  to  con- 
tribute papers  have  yet  to  be  issued.  It  is  hoped 
that  the  congress  will  convene  with  a  full  programme 
in  each  section,  and  that  at  least  half  of  the  papers 
may  be  from  foreign  countries.  According  to  the 
plans  of  the  committee,  papers  for  the  congress  pro- 
gramme are  spccinlly  invited,  but  papers  voluntarily 
offered  will  be  submitted  to  the  officers  of  the  sec- 
tions to  which  the  papers  belong,  ani  may  be  in- 
cluded in  the  tirogramme  by  invitation  at  their  re- 
quest, if  the  subjects  are  desirable,  and  if  the  sched- 
ule allotted  to  cnch  section  will  permit,  it  being  the 
desire  of  the  section  officers  to  secure  and  offer  the 
best  possible  programme  and  presentation. 

All  communications  should  be  addressed  to  the 
general  secretary.  Dr.  A.  E.  Kennclly.  Harvard  Uni- 
versity,   Cambridge,    Mass. 


Mr.  Garrison's  Death. 

Additional  details  in  relation  to  the  lamented  death 
cf  William  0.  Garrison,  president  of  the  Columbia 
Incandescent  Lamp  Company,  which  occurred  in  St. 
Louis  on  January  17th,  as  noted  in  the  Western 
Electrician  last  week,"  are  now  at  hand.  Mr.  Gar- 
rison had  been  in  poor  benlth  for  a  number  of 
months,  being  confined  to  his  bed  early  in  Septem- 
ber, owing  to  trouble  with  his  leg  and  hip.  which 
at  first  appeared  to  be  sciatic  rheumatism,  but  which 
afterward  developed  into  inflammation,  the  result 
of  the  grip.  It  was  not  supposed,  however,  until 
a  short  time  before  his  death  that  lie  was  in  a 
dangerous  condition,  as  he  had  been  able  to  con- 
duct his  business  in  his  usual  vigorous  way  while 
confined  to  his  bed.  But  not  long  before  the  end 
he  gave  evidence  of  a  decided  weakness  of  the  heart, 
and  this  was  the  direct  cause  of  death. 

Mr.  W.  O.  Garrison  was  born  in  St.  Louis,  De- 
cember 14.  i85i.  and  had  been  officially  identified 
with  the  Columbia  company  since  iSgi.  Since  the 
death  of  the  former  president.  J.  S.  Rhotehamel.  he 
had    given    all    of    his    time    to    the    company.     Mr. 


CliicaRo,  in  the  county  of  Cook,  on  the  31st  day  of  Decem- 
ber, A.  D.  1903.  and  the  ist,  2d,  4th,  5th,  6th,  7th,  8th,  gth, 
11th,  i2th.  13th.  14th,  !5th.  i6th.  iSth,  igth,  20th.  21st, 
2rd.  23d  and  25th  days  of  January,  A.  D.  1904,  before  me, 
John  E.  Traegcr,  coroner  in  and  for  said  county,  upon  view- 
ing the  body  of  Mary  Edna  Torney.  then  and  there  lying 
dead,  upon  the  oaths  of  six  good  and  lawful  men  of  the 
said  county,  who  being  duly  sworn  to  inquire  on  the  part  of 
the  people  of  the  state  of  Illinois  into  all  circumstances 
attending  the  death  of  the  aforesaid  that  the  said  Mary 
ICdna  Torney,  now  lying  in  168  East  Eighteenth  street,  in 
said  cit>*  of  Chicago,  county  of  Cook,  state  of  Illinois,  came 
to  her  death  on  the  30th  day  of  December,  A.  D.  1903, 
in  the  building  known  as  the  Iroquois,  Randolph  and  Dear- 
born Streets,  from  asphyxiation,  shock  and  injuries  caused 
by  the  drapery  over  the  stage  at  the  proscenium  arch  in 
said  theater  taking  fire  from  an  electric  arc  light  used  in  the 
production  of  the  play  known  as  "Mr.  Bluebeard,  Jr.."  on 
December  30,  A.  D.  1903.  and  the  said  Mary  Edna  Torncv 
was  one  of  the  audience  in  the  said  theater,  and  from  the 
testimony  presented  to  us  we,  the  jury,  find  the  following 
were   the    causes  of  said  fire: 

Grand  drapery  coming  in  contact  with  electric  flood  or 
arc  light  situated  on  iron  platform  on  the  right  hand  of 
stage,    facing   the    auditorium. 

City  laws  were  not  complied  with  relating  to  building 
ordinances,  regulating  fire-alarm  boxes,  fire  apparatus,  damper 
o.-  fines  on  and  over  the  stage  and  fly  galleries. 

We  also  find  a  distinct  violation  of  ordinance  governing 
fircproofing  of  scenery  and  all  woodwork  on  or  about  the 
stage. 

Asbestos  curtain  totally  destroyed,  wholly  inadequate  con- 
sidering the  highly  inflammable  nature  of  al!  stage  fittings, 
and  owing  to  the  fact  that  the  same  was  hung  on  wooden 
battens. 

Building  ordinances  violated  in  closing  aisles  on  each  side 
of  lower  boxes  and  not  having  any  fire  apparatus,  dampers 
or  signs  designating  exits  on  orchestra  floor. 

Building  ordinances  violated  regulating  fire  apparatus  and 
signs  designating  exits  on    dress  circle.  ■ 

Building  ordinances  violated  regulating  fire  apparatus  and 
signs   designating  exits  on   balcony. 

Generally,  the  building  is  constructed  of  the  best  material 
and  well  planned,  with  the  exception  of  the  top  balcony, 
which  was  built  too  steep,  and  therefore  difficult  for  people 
to  get  out  of,  especially  in  case  of  an  emergency.  We  also 
note  a  serious  defect  in  the  wide  stairs,  in  extreme  top  east 
entrance  leading  to  the  ladies*  lavatory  and  gallery  prome- 
nade, same  being  misleading,  as  many  people  mistook  this 
for  a  regular  exit  and,  going  as  far  as  they  could,  were 
confronted  with  a  locked  door,  which  led  to  a  private  stair- 
way, preventing  many  from  escape  and  causing  the  loss  of 
50  to  60   lives. 

We  hold  Will  J.  Davis,  as  president  and  general  manager, 
principally  responsible  for  the  foregoing  violations  in  the 
failure  to  sec  that  the  Iroquois  Theater  was  properly 
equipped  as  required  by  city  ordinances,  and  that  his  em- 
ployes were  not  sufficiently  instructed  and  drilled  for  any 
and  all  emergencies,  and  we.  the  jury,  recommend  that  the 
said  Will  J.  Davis  be  held  to  the  grand  jury  until  dis- 
charged  by   due    course   of  law. 

We  hold  Carter  H.  Harrison,  as  mayor  of  the  city  of 
Chicago,  responsible,  as  he  has  shown  a  lamentable  lack  of 
force,  in  his  efforts  to  shirk  responsibility,  evidenced  by 
testimony  of  Building  Commissioner  George  Williams  and 
Fire  Marshal  William  H.  Musham.  As  heads  of  departments 
under  the  said  Carter  H.  Harrison,  following  this  weak 
course,  have  given  Chicago  inefficient  service,  which  makes 
such  calamities  as  the  Iroquois  Theater  horror  a  menace 
until    the   public    service    is  purged  of  incompetents,   and    we. 
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the  jury,  recommend  that  the  said  Carter  H.  Harrison  be 
held  to  the  grand  jury  until  discharged  by  due  course  of  law. 

We  hold  George  Williams,  as  building  commissioner,  re- 
sponsible for  great  neglect  of  his  duty  in  allowing  the  Iro- 
quois Theater  to  open  its  doors  to  the  public  when  the  said 
theater  was  incomplete  and  did  not  comply  with  the  require- 
ments of  the  building  ordinances  of  the  city  of  Chicago,  and 
we,  the  jury,  recommend  that  the  said  George  Williams  be 
held  to  the  grand  jury  until  discharged  by  due  process  of 
law. 

We  hold  Edward  Laugblin,  as  building  inspector,  respon- 
sible for  gross  neglect  of  duty  and  glaring  incompetency  in 
reporting  the  Iroquois  Theater  "O.  K."  on  a  most  super- 
ficial inspection,  and  we,  the  jury,  recommend  that  the  said 
Edward  Laughlin  be  held  to  the  grand  jury  until  discharged 
by  due   course   of  law. 

We  hold  William  ?I.  Musham,  fire  marshal,  responsible  for 
gross  neglect  of  duty  in  not  enforcing  the  city  ordinances 
as  they  relate  to  his  department  and  failure  to  have  liis  sub- 
ordinate, William  Sailers,  fireman  at  Iroquois  Theater,  report 
the  lack  of  fire  apparatus  and  appliances,  as  required  by 
law,  and  we,  the  jury,  recommend  that  the  said  William  H. 
Musham  be  held  to  the  grand  jury  until  discharged  by  due 
course    of    law. 

We  hold  William  Sailers,  as  fireman  of  the  Iroquois  Thea- 
ter, for  gross  neglect  of  duty  in  not  reporting  the  lack  of 
proper  fire  apparatus  and  appliances,  and  we,  the  jury,  rec- 
ommend that  the  said  William  Sailers  be  held  to  the  grand 
jury  until  discharged  by  due  course  of  law. 

We  hold  William  McMullen,  electric  light  operator,  for 
gross  neglect  and  carelessness  in  performance  of  duty,  and 
we,  the  jury,  recommend  that  the  said  William  McMullen 
be  held  to  the  grand  jurj'  until  discharged  by  due  process 
of  law. 

We  hold  James  E.  Cummings,  as  stage  carpenter  and  gen- 
eral superintendent  of  the  stage,  responsible  for  gross  care- 
lessness and  neglect  of  duty  in  not  equipping  the  stage  with 
proper  fire  apparatus  and  appliances,  and  we,  the  jury,  rec- 
ommend that  the  said  James  E.  Cummings  be  held  to  the 
grand  jury  until  discharged  by  due  course   of  law. 

From  testimony  presented  to  this  jury,  same  shows  a  laxity 
and  carelessness  in  city  officials  and  their  routine  in  trans- 
acting business  which  calls  for  revision  by  the  mayor  and 
City  Council,  and  we,  the  jury,  demand  immediate  action 
on  'the    following: 

Should  have  classified  printed  lists,  to  be  filled  out  by 
,i'i    inspector,    then    signed    by    the    head    of    the    department. 
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Haller  Electric  Sign  and  Dimmer. 

Great  progress  has  lately  been  made  in  the  manu- 
facture of  electrically  illuminated  advertising  signs 
in  order  to  meet  the  requirements  not  only  of  the 
customers  but  also  of  the  various  electrical  inspec- 
tion departments.  A  type  that  is  receiving  recogni- 
tion to-day  is  the  all-metal  sign  made  by  the 
Haller  Machine  Company  of  Chicago.  In  Fig.  i  is 
shown  an  all-metal  autograph  sign  made  of  box 
letters,  which  is  fire  and  water  proof.  The  sign  is 
handsomely  decorated  in  colors  and  gold  leaf  and  is 
of  attractive  appearance  in  the  daytime  as  well  as 
at  night. 

This  sign  is  operated  by  a  novel  current-saving 
device  (Fig.  2)  made  by  the  Haller  company,  which 
consists  of  a  theater  dimmer  automatically  operated 
by  an  electric  motor,  with  a  result  that  the  sign 
is  gradually  lighted  up  from  total  darkness  to  full 
candlepower,  and  after  retaining  it.^  full  brilliancy 
for  several  seconds  is  graduallv  dimmed  to  total 
darkness.  This  has  the  same  effect  as  that  secured 
by  the  use  of  a  flasher  in  drawing  the  attention  of 
the    public   toward    the   sigiis ;    at    the    same   time   it 
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was  chosen  for  the  medium-pressure  system,  but 
for  the  high-pressure  system  iron  pipe  with  screwed 
fittings  will  be  used.  With  this  construction  any 
desirable  pressure  may  be  carried  with  entire  safety 
and  the  radius  of  distribution  extended  to  ico  miles 
if  necessary. 

In  the  medium-pressure  system  the  gas  pressure 
will  be  supplied  by  a  blowing  unit,  consisting  of  a 
standard  Connersville  blower  direct-driven  by  a  300- 
horsepower  VVestinghouse  horizontal  gas  engine. 
The  engine  is  of  the  type  recently  brought  out  for 
high-power  work  and  embodies  a  number  of  newly 
developed  features  which  distinguish  the  construc- 
tion of  the  horizontal  type.  The  engine  has  two 
double-acting  cylinders,  16M1  inches  in  diameter  and 
24  stroke,  arraiiged  in  tandem  with  a  single  crank. 
It  uses  for  fuel  the  ordinary  illuminating  gas  such 
as  is  distributed  to  customers  and  draws  its  supply 
directly  from  the  gas  main.  The  engine  operates 
upon  the   four-stroke  cycle  anj  the  method  of  gov- 
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before  any  public  building  can  secure  permanent  license  and 
record   kept   thereof  in   duplicate   carbon  book. 

All  fire  escapes  should  have  separate  passageways  to  the 
ground,  without  passing  any  openings  in  the  walls.  All 
scenery  and  paraphernalia  of  any  kind  kept  on  the  stage 
should   be    absolutely    fireproof. 

Asbestos  curtains  should  be  reinforced  by  steel  curtains 
and  held  by  steel  cables.  There  should  be  two  electric  mains 
entering  all  places  of  amusement,  one  from  the  front  with 
switchboard  in  box  oflice  controlling  entire  auditorium  and 
exits  and  one  on  the  stage,  to  be  used  for  theatrical  pur- 
poses. 

All  city  officials  and  employes  should  familiarize  them- 
selves with  city  ordinances  as  they  relate  to  their  respective 
departments,  and  pass  a  rigid  and  signed  examination  on 
same  before  they  are  given  positions.  This  same  rule  should 
be    made   to   apply  to    those    holding   office. 

Ail  theaters  and  public  places  should  be  supplied  with  at 
least  two  city  firemen,  who  shall  be  under  direction  of  the 
fire  department  and  paid  for  by  the  proprietors  of  said  places. 

We  recommend  that  the  office  and  detail  work  of  the  fire 
department,  as  imposed  on  the  fire  marshal,  be  made  a 
separate  and  distinct  work  from  fire  fighting,  as  it  is  hardly 
to  be  expected  of  any  fire  marshal  to  givp  good  and  efficient 
service  in  both  of  these  branches;  also  a  police  officer  in  full 
uniform  detailed  in  and  about  said  place  at  each  and  every 
performance. 

Electrical  men  will  note  with  great  interest  that 
the  only  recommendation  of  an  electrical  nature  is 
that  there  should  be  two  sources  of  current  supply 
and  two  switchboards,  one  for  the  auditorium  and 
front  of  the  house,  to  be  located  in  the  box  office. 
and  the  other  on  and   for  the   stage. 

The  testimony  before  the  coroner's  jury  con- 
sisted  of  the  evidence  of   iSo  witnesses. 
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effects  a  considerable  saving  of  current.  This  de- 
vice, while  higher  in  first  cost  than  a  flasher,  is  ex- 
ceedingly simple  and  cannot  readily  get  out  of 
order.  The  sign  "Manicini's"  shown  is  a  double 
sign  connected  on  a  three-wire  system  and  is  oper- 
ated by  a  double  dimmer  in  such  a  manner  that 
while  one  side  is  lighted  brilliantly  the  other  one  is 
in  total  darkness.  Less  current  is  consumed  in 
this  manner  than  if  the  sign  was  in  continuous  oper- 
ation. 


A  new  theater-building  and  fire-protection  ordi- 
nance was  passed  by  the  Chicago  City  Council  Jan- 
uary i8th.  Later  the  City  Council  voted  to  give 
the  theaters  until  September  ist  to  make  some  of 
the  more  extensive  alterations,  such  as  the  installa- 
tion of  automatic  sprinklers,  etc.  The  following 
provisions,  however,  must  be  complied  with  before 
opening. 

Brick  proscenium   walls   and    steel   curtains. 

Fire  apparatus    and   fire-alarm   equipment. 

Two  or  more  firemen. 

One  or  more  vents  or  flue  pipes  over  the  stage. 

Fireproof  scenery  and   stage  settings. 

Entrances,  exits,  stairways  and  aisles  sufficient, 
in  the  judgment  of  the  mayor,  commissioner  of 
buildings  and  the  special  aldermanic  committee,  to 
render   the  theater  safe. 

Fire-alarm  boxes  shall  be  installed  on  all  floors, 
on   the   stage   and   in   the  ticket   office. 

All  lights  in  the  lobby,  corridors,  ticket  office  and 
every  part  of  the  building,  except  the  auditorium 
and  stage,  shall  be  controlled  by  separate  switches 
located  in  the  lobby. 

The  use  of  calcium  lights  is  forbidden  and  all  arc 
lights  used  shall  be  subject  to  the  approval  of  the 
city    electrician. 

All  stairways  and  corridors  shall  he  supplied  with 
a  supplementary  lighting  system  of  electricity,  gns 
or  sperm  oil.  and  shall  be  in  operation  during  the 
whole   period   the  theater   is  open   to  the  nublic. 

Only  enough  persons  shall  be  allowed  to  enter 
the  building  to  fill  the  seats. 


High-pressure  Gas    Distribution. 

A  gas-power  installation  of  exceptional  interest  is 
now  under  construction  by  the  Laclede  Gas  Light 
Company  of  St.  Louis,  Mo.  The  system  has  for  its 
object  more  efficient  distribution  of  gas  over  larger 
areas  than  may  be  economically  covered  by  the 
simple  method  of  running  large  low-pressure  mains 
from  a  centrally  located  gas-generating  plant  to  sup- 
ply all  parts  of  the  city.  The  sj'stem  under  con- 
struction is  intended  to  supply  the  entire  city  of 
St.  Louis,  embracing  an  area  of  approximately  65 
square  miles. 

It  is  evident  that  in  order  to  serve  the  outlying 
districts  of  such  an  area  one  of  three  m.ethods  must 
be  employed — first,  large  low-pressure  feeder  from 
central  holder  to  center  of  district  to  be  covered ; 
second,  medium-sized  feeders  from  main  holder  to 
auxiliary  holder  in  center  of  district,  or.  third,  high- 
pressure  feeder  to  distributing  center,  using 
pressure-reducing  valves  at  this  point  for  obtaining 
proper  pressure  upon  the  service  lines.  The  ex- 
pense for  construction  entailed  by  the  first  two 
methods  has  practically  prohibited  their  use  in  St. 
Louis,  and  the  high-pressure  system  is  being  in- 
stalled. With  this  system  the  size  of  the  feeder 
pipes  is  greatly  reduced  and  the  necessity  of  auxil- 
iary district  holders  is  entirely  done  away  with. 

For  serving  suburban  communities  lying  far  be- 
yond the  city  limits  this  method  may  be  extended 
and  the  pressure  of  the  gas  raised  to  any  desirable 
extent  for  transmission  through  small  pipes,  this 
pressure  being  reduced  at  the  suburban  distributing 
center  by  pressure  regulators'  as  in  the  medium- 
pressure  S3'stem  above  mentioned. 

This  gas-distribution  system  as  a  whole  presents 
a  striking  similarity  to  the  ordinary  alternating-cur- 
rent distribution  system  with  primary  high-pressure 
feeders,  reducing  transformers  and  secondary  low- 
pressure  distributing  Hnes.  the  theor\'  of  high- 
pressure  transmission  being  in  both  cases  identical. 

The  pressures  to  be  emploj'ed  in  the  system 
■under  construction  at  St.  Louis  are  approximately 
five  pounds  per  square  inch  for  the  medium-pressure 
feeders  and  from  20  to  80  pounds  per  square  inch 
for  the  high-pressure  suburban  feeders.  On  account 
of  the   use   of  cast-iron   mains   the    five-pound  limit 


Fi«.  2.     Dimmer  Apparatus. 

erning  is  said  to  secure  a  constant  quality  of  ex- 
plosive mixture  at  all  loads.  Electric  ignition  is 
employed. 

In  this  particular  installation  the  engine  is  con- 
trolled b)''  an  automatic-pressure  governor,  which 
adjusts  the  speed  of  the  unit  in  direct  proportion  to 
the  demand  for  gas,  the  speed  thus  being  in  inverse 
proportion  to  the  pressure  in  the  distribution  main. 
So  sensitive  is  this  control  that  the  variation  in 
pressure  will  not  exceed  eight  ounces  for  a  50  per 
cent,  range  in  gas  output. 

,  The  regular  centrifugal-speed  governor  is,  how- 
ever, also  used  in  order  to  prevent,  under  any  con- 
ditions,  the   engine   running  at   excessive  speed. 

The  St.  Louis  installation  is  one  of  the  first  of 
its  kind  in  the  illuminating  gas  field  and  presents 
many  interesting  features.  The  system  has,  how- 
ever, long  been  in  successful  use  in  the  distribution 
of  natural  gas  over  large  districts  adjacent  to  nat- 
ural gas  fields.  The  St.  Louis  system  is  in  charge 
of  W.  A.  B'aehr,  engineer  of  the  Laclede  Ga?  Light 
Company. 


Electric  Power  for  Factories. 

One  of  the  most  important  lines  of  work  under- 
taken lately  by  the  National  Electric  Light  Asso- 
ciation deals  with  the  sale  of  current  for  power 
purposes  by  central  stations.  Of  late  years  the 
day-circuit  and  the  motor-load  have  become  vital 
features  of  progressive  development  in  the  industr\', 
and  now  on  every  hand  there  is  inquiry  for  fuller 
information  on  all  branches  of  the  subject.  Hav- 
ing this  in  mind.  President  C.  L.  Edgar  of  Boston 
has  appointed  on  behalf  of  the  association  a  commit- 
tee to  obtain  and  present  data  in  regard  to  ''Pur- 
chased Electric  Power  in  Factories,"  and  W.  H. 
Atkins,  chairman  of  the  committee,  is  now  issuing 
a  circular  of  inquiry  which  is  well  calculated  to  elicit 
valuable  data.  Mr.  Atkins  can  be  addressed  at  3 
Head  Place.  Boston.  The  other  members  of  his 
committee  are  S.  M.  Bushnell  of  the  Chicago  Ed- 
ison Companj'  and  G.  W.  Brine  of  Atlanta,  Ga.  It 
is  hoped  and  believed  that  responses  will  be  copious 
and  numerous,  so  that  the  report  will  give  a  fur- 
ther stimulus  to  the  sale  of  current  for  power  as 
well  as  extend  the  application  of  motors  on  ceutral- 
station  circuits.  The  useful  work  that  the  associa- 
tion thus  attempts  and  carries  out  so  welj  is  highly 
beneficial  to  the  art  and  should  have  a  reflex  action 
in  increasing  the  association's  influence  and  mem- 
bership. 


In  the  British  navv  the  engineers  are  said  to  have 
a  curious  way  of  killing  sharks.  They  seal  up  a 
dj'namite  cartridge  in  an  emptv  can  and  put  the 
can  inside  of  a  lump  of  pork.  The  pork  is  thrown 
overboard  on  a  wire-circuit  which  has  been  con- 
nected with  an  electric  battery.  "When  the  shark 
takes  the  bait  the  engineer  presses  a  button,  which 
explodes  the  cartridge  and  kills  the  fish. 
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Chicago  Telephone   Company's   Annual 
Meeting. 

Tlie  Chicago  Telephone  Company  held  its  annual 
meeting  on  January  20th,  at  which  the  first  annual 
report  of  Arthur  D.  Wheeler  as  president  of  the 
company  was  presented.  The  stockholders  author- 
ized an  increase  of  $5,000,000  to  the  present  capital 
stock  of  $15,000,000.  Mr.  Wheeler's  report  is  as 
follows : 

''The  development  of  the  company's  business  and 
plant  in  1903,  within  the  10  counties  occupied  by  it, 
has  been  satisfactory.  The  net  increase  in  the  tele- 
phone stations  installed  was  22,144,  making  a  grand 


the  stockholders.  We  enter  1904  free  from  debt 
and  with  sufficient  cash  and  material  in  hand  to  con- 
tinue necessary  new  construction.  The  policy  of 
permanency  in  all  forms  of  construction  where  pos- 
sible is  being  continued,  so  that  13  substantial  fire- 
proof exchange  buildings  in  the  city  of  Chicago  and 
ro  such  buildings  at, suburban  points  are  now  occu- 
pied b}^  the  company.  A  lot  has  been  purchased  at 
Waukegan  and  a  building  there  will  be  completed 
during  this  year.  A  creditable  building  in  Austin  is 
nearly  ready  for  occupancy.  Exchange  buildings 
were  opened  in  1903  in  Chicago  on  Nineteenth 
Street  (known  as  Canal  exchange)  and  on  Thirty- 
fifth  Street   (known  as  Douglas  exchange)  ;  and  in 


Growth  of  the  Chicago  Telephone  Company. 


1S94. 

1898. 

1902.                         1903- 

Increase 
1903. 

Per  Cent. 
Increase. 

'^Number  of  exchanges 

15 
71 

12,049 
49 
160 

18.820 

58 

S6 

21.183 

61 

267 

30,259 

11.225 

15.629 

112       1                     114 
93                                 81 

79,043     :          101,187 

1^7     i               235 

1. 192     1             1,372 

123,70s     j          149,234 

32,570           ;                         40,480 
38,742           j                          41.484 

2        i              i.S 

Number  of  exchange  telephones 

Underground  conduit,  street,  miles 

22,144 
38 
180 

28.0 
10-3 

^n.r. 

Miles  of  wire  aerial  cables 

Miles  of  wire  on  poles 

5.802 
11,900 

7.910        '            24.3 
3.742        1             7.1 

195.020 

Sii.993.400 

231.198 

Sl4,000.000 

36.178         i             tR.6 

Capital  stock 

$3,796,200 

S4. 336.500 

^Fourteen  exchanges  in  Chicago  are  counted  as  one  exchange. 


total  on  December  31,  1903,  of  101,187.  The  in- 
crease in  the  smaller  towns  and  in  the  homes_  of  the 
farmers  is  especially  gratifying  because  it  evidences 
a  growing  appreciation  of  the  value  of  telephone 
service  by  means  of  a  comprehensive,  properly  con- 
structed   and    operated    telephone    system. 

■'As  in  the  past,  the  various  forms  of  message- 
rate  contracts  offered  by  the  company  have  per- 
mitted subscribers  to  secure  the  quantity  of  service 
suited  to  the  needs  of  any  individual  case.  Fifty-six 
thousand  and  seventy-seven  telephones  are  now  in- 
stalled  under  such  contracts. 

"The  high  degree  of  efficiency  of  the  operating 
force  has  been  demonstrated  by  a  series  of  most 
searching  and  exhaustive  inspections  and  tests,  for 
some  of  which  specially  devised  apparatus  for  se- 
curing records  has  been  employed.  Several  thou- 
sand tests  taken  each  month  have  shown  that  calls 
in  the  Chicago  exchange  have  been  answered  in  an 
averace  of  about  5.1  seconds,  ranging  from  5.6 
seconds  in  the  month  of  January  to  4.9  seconds  in 
December. 

"The  development  of  the  art  of  telephony  gives 
constant  opportunity  for  improvement  in  one  or 
another  particular.  Between  the  time  of  ordering 
the  switchboards  for  Douglas  exchange,  opened  in 
October,  and  their  completion,  new*  devices  justified 
alterations  in  the  plans  and  in  the  partially  com- 
pleted switchboards,  so  that  when  put  into  service 
they  represented  the  latest  advance. 

"The  comparative  showing  as  to  revenue  and 
expenditure  is  as  follows : 

1903.  11J03. 

Gross  revenue.  ■  ■■- S  4.570,805-S4         S  5.534.590.19 

Gross  expenses  Toperation,  '  taxes, 
maintenance  and  reserve  for  de- 
ferred maintenance^ 3.368,334.57  4. 113.246. 10 


Net  earninns... 
Dividends 


.  .S  1. 202.471-27 
r.075.192.50 


S  1,421,344.0') 
1,274.835.00 


Surplus  for  year S     127.27S.77  S      146. 50-^.09 

"The  comparative  balance  sheets;  as  of  December 
31st  are  as  follows: 

Resources. 

1902.  1903. 

Invested  in  plant Si  1.207,212.74  $12,635,532.79 

Invested  hi  real  estate  and  buildings    1,111,644.96  1.273,735-59 

Other  investments 14.500.00  12s.036.75 

Balance  of  bills  and  accounts  payable 

and  receivable 6S.435.79  300,331.59 

Material  on  hand 366.459-72  369.057-63 

Cash 134.706.52  547,640.00 


SI2.902.959-73  S15. 251,334. 35 

Liabilities. 

iyo3.  1903. 

Capital  stock 511.993,400,00    s  14. 000.000. 00 

Reserve  for  taxes,  1902,  payable  in  1903.         94.622.92  90,377.07 

Reserve  for  deferred  maintenance  (to 
provide  for  renewal  of  switchboards 
and  apparatus  and  for  continually  ac- 
cruing depreciation  of  cables  and 
plant) 346,551.32  646,551.32 

Reserve  for  unearned  rentals 36.591 -38  46,336.56 

Reserve  for  outstanding  toll  tickets 
and  car  tickets 4,411.44  3,302.20 

Surplus 427,382.67  464,767.20 

Si  2,902,959-73     515.251,334-55 

"In  addition  to  the  foregoing  statements  and  the 
accompanying  table  showing  details  of  the  com- 
pany's growth  during  the  past  lO  years  the  following 
incidental  statistics  of  1903  may  be  of  interest: 

"Payments  to  employes  for  services  amounted  to 
$2,248,925-28. 

"  The  purchases  made  through  our  purchasing  and 
supply    department   amounted    to    $1,846,998.55. 

"In  addition  to  serv'ice  and  facilities  of  a  large 
aggregate  money  value  furnisbed  to  municipali- 
ties. $2i4,709..3O  was  paid  in  1903  to  the  city  of 
Chicago  and  for  general  taxes  for  1902. 

"The  order  department  issued  26.182  in-orders, 
12,032  out-orders  and  37,291  moving  or  diverse 
forms  of  local  orders,  making  a  total  of  75,505  for 
the  Qiicago  exchange  alone,  or  over  250  each  work- 
ing day,  which  were  performed  by  the  proper  em- 
ployes. 

"Twenty  thousand  shares  of  stock  were  issued 
in    1903    for  which   $2,000,000   in   cash   was  paid  by 


Joliet,  Chicago  Heights,  Hammond  and  Lake  For- 
est. During  the  year  two  99-year  leases  without 
revaluation  clauses  have  been  entered  upon.  One 
covers  a  piece  of  property  So  feet  front  by  160  feet 
in  depth  adjoining  the  main  oi^ce  building  on 
Washington  Street,  permitting  enlargement  of  the 
general  offices  and  the  housing  of  the  purchasing 
and  supply  department.  The  other  covers  a  piece  of 
ground  80  feet  front  upon  Calhoun  Place  by  72  feet 
in  depth  adjoining  Central  exchange,  and  affords  op- 
portunity to  meet  the  existing  demand  for  growth 
there.  Buildings  will  be  necessary  in  due  course  at 
each  of  these  locations. 

"In  the  report  to  the  stockholders  for  the  year 
1899  it  was  stated:  'It  is  understood  that  the  term 
of  the  Chicago  ordinance  expires  in  about  10  years, 
but  your  directors  assume  that  if  in  good  faith  the 
company  proceeds  in  the  making  of  the  large  addi- 
tional investment  required  to  meet  the  growing 
needs  of  the  public  the  City  Council  of  Chicago 
will  in  due  time  grant  an  extension  of  the  ordinance 
upon  equitable  terms.' 

"The  capital  stock  was  then  $5,000,000.  Since 
that  time  $9,000,000  additional  have  been  issued, 
representing  cash  invested-  It  is  believed  that  nor- 
mal growth  in  the  company's  business  during  the 
next  few  years  will  justify  the  investment  of  at 
least  $6,000,000  additional  capital.  Still  assuming 
that  continuing  just  relations  with  the  city  of  Chi- 
cago will  be  established,  the  board  of  directors  sub- 
mit for  your  consideration  a  proposition  to  increase 
the  authorized  capital  of  the  companv  by  $5,000,000. 
which  would  make  a  total  authoriz.ed  capital  of 
$20,000,000,  of  which  $14,000,000  is  now  outstanding. 
If  this  meets  your  approval  this  new  capital  will 
be  called  in  from  time  to  time  during  the  next  few 
years  as  the  enlargement  of  the  plant  may  require." 

The  figures  in  the  first  table  were  taken  from 
President  Wheeler's  report  showing  the  growth  of 
the  Chicago  Telephone  Company's  plant  during  the 
last  TO  years,  only  four  years  being  here  given. 


Central 


Union    Company's    Annual 
Report. 


The  annual  meeting  nf  the  Central  Union  Tele- 
phone Company  was  held  on  January  20th.  L.  G. 
Richardson,  concluding  his  first  year  as  president 
of  the  company,  presented  the  following  report: 

"On    the    first    day    of    May,    1903.    Mr.    John    I. 
Sabin    resigned    as    president   of   this   company   and-' 
the  undersigned  was  elected  by  the  board  of  direct- 
ors to  that  position. 

"On  the  first  day  of  July  the  general  operating 
offices  of  the  company  were  removed  from  Qiicago 
to  Indianapolis,  Ind.,  under  the  belief  that,  as  the 
last-named  city  was  the  largest  in  the  company's 
territory  and  was  geographically  located  in  the  cen- 
ter of  that  territory,  the  business  of  the  company 
would  be  more  economically  administered  and  with 
closer  supervision  of  the  force.  We  believe  that  the 
results   have  proved   the   wisdom   of  this  move. 

"The  necessity  for  reorganization  of  the  force — 
both  at  the  general  headquarters  and  in  the  field — 
has  made  impracticable  any  large  amount  of  new 
construction  during  the  year  1903,  and  only  about 
$775,000  was  added  to  construction.  A  large  amount 
of  extensions  in  the  waj'  of  new  exchanges,  new 
toll  lines  and  additional  circuits  upon  existing  pole 
hues  is  imperatively  needed  to  place  the  company 
in  a  position  to  supply  the  demands  for  telephone 
service  within  its  territory  and  to  supply  the  imme- 
diate toll  requirements   of  its  sub-licensees. 

"The  company  now  has,  including  its  sub-licensees, 
'S'jy  exchanges,  with  a  total  of  153,791   statlons. 

"We  give  you  below  a  comparative  statement 
of  the  revenue  and  expenses  for  the  years  1902  and 
1903.  the  figures  for  1902  being  those  given  in  a  re- 
port made  to  you  at  our  last  annual  meeting.  It 
will  be_  understood,  of  course,  that  the  figures  for 
^903  given  below  include  December  estimated,  as 
has  heretofore  been  the  custom,  owing  to  the  fact 
that   actual   figures   for   the   last    month   in    the  year 


can  never  be  made  in  time  for  the  annual  meeting 
as  fi,xed  by  the  by-laws  of  the  company: 

Revenue. 

Year  Ending  Year  Ending 

December  December 

^     ,                    .                                                31,  1902.  31.  1903. 

Exchange  service 52,041,608  52,196,526 

Toll  service 800,784  802,467 

Miscellaneous   revenue,   including  sub- 
license       161.325  182,127 

Total S3.003.717  S3. 181. 120 

Expenses. 

For    administration,     taxes,     operating 
and  maintenance r 52,341,989  52,426,172 

Operating  profits s    661,728  S    754.94S 

Less    interest,    including     interest     on 
bonds 481,383  438.796 

S    180,345  S    316,152 

"Your  directors,  as  stated  in  last  year's  report, 
charged  the  net  shown  for  1902  to  line  repair  and 
maintenance.  In  1903,  following  the  same  line  of 
conservative  management,  an  amount  was  appropri- 
ated for  maintenance  which  covers  the  net  shown 
on  this  report  in  addition  to  the  aniount  actually 
expended. 

"Conditions  generally  throughout  the  states  oper- 
ated by  this  company  are  improving.  The  service 
the  company  renders  to  the  public  has  been  much 
improved  by  the  betterment  of  exchanges  and 
toll  lines,  and  a  vigorous  policy,  backed  up  by  the 
stockholders,  will,  it  is  believed,  bring  about  the 
desired  result." 


Indiana  Telephone  Items. 

The  Denver  Co-operative  Telephone  Company, 
capitalized  at  $13,000,  will  establish  telephone  lines 
and  exchanges  in  Miami  County,  the  principal  ex- 
change being  at  Denver.  I.  L.  Eikenberg  heads  the 
list   of   directors. 

The  Cherryvale  Telephone  Company  proposes,  in 
its  articles  of  incorporation,  to  establish  telephone- 
exchanges  in  Clay  and  Vigo  Counties.  The  principal 
office  and  exchange  will  be  in  Cherryvale.  O.  N. 
Hamilton  is  president. 

Oliver  Spencer  is  the  secretary  of  the  New  Home 
Telephone  Company,  organized  by  the  citizens  of 
Hollandsburg  last  week.  This  company  will  estab- 
Hsh  an  exchange  in  Hollandsburg  and  stretch  lines 
in  Wayne  and  Randolph  Counties  and  will  make 
connection   with   Independent    companies   in    Ohio. 

The  Citizens'  Telephone  Company  of  Zionsville 
filed  notice  of  an  increase  in  capital  stock  of  $15,000 
for  the  purpose  of  equipping  the  plant  with  modern 
apparatus  and  extending  the  line.  James  0.  Hurst 
is  president. 

The  annual  meeting  of  the  stockholders  and  di- 
rectors of  the  Brownsburg  Telephone  Company  was 
held  last  week.  The  directors  were  instructed  to 
make  extensive  improvements  and  extend  the  lines. 
The  company  is  figuring  with  both  the  Bell  and 
the  New  Long-distance  Telephone  Company  rela- 
tive to  getting  a  direct  line  to  Indianapolis.  J.  S. 
Tharp  was  re-elected  president  and  J.  R.  Flinn,  su- 
perintendent of  construction. 

The  Carroll  Telephone  Company  of  Delphi  and 
all  the  co-operative  companies  operating  in  Carroll 
County  have  effected  a  consolidation,  and  all  the 
lines  are  connected  now  for  business.  The  fee  for 
connection  by  patrons  is  10  cents.  This  arrange- 
ment is  on  trial  for  three  months,  and  if  it  Droves 
satisfactory  a  permanent  contract  will  be  made.  The 
new  arrangement  gives  service  all  over  the  county  and 
connects  nearly  2.000  rural  telephones  with  the 
county-seat   exchange. 

The  Mutual  Telephone  Company  of  Shelbyville 
is  putting  in  a  new  section  of  switchboard  which 
will  increase  the  capacity  to  1,200  telephones.  A 
third  line  will  be  strung  between  Shelbyville  and 
Indianapolis,  as  the  two  lines  which  are  now  in  use 
are  not  sufficient  to  carry  the  business  of  the  com- 
pany. 

The  officials  of  the  Delaware  and  Madison  Coun- 
ties Telephone  Company  announce  that  the  De- 
cember earnings  amounted  to  $6,550  gross ;  expenses 
were  $2,802  for_  operating,  taxes,  etc.,  and  $1,441 
for  interest,  leaving  $2,307  for  surplus  to  be  applied 
to  stock.  This  company  operates  the  Muncie.  El- 
wood,  Anderson  and  Alexandria  exchanges.  The 
company  will  put  in  a  new  section  of  board,  cable 
and  other  equipment  to  accommodate  about  300 
more  telephones  at  Alexandria. 

The  Citizens'  Telephone  Company  at  Fairmount 
has  decided  to  install  a  new  switchboard  in  order 
to  accommodate  a  hundred  or  more  additional  new 
subscribers,  which  arc  now  on  the  waiting  list. 

Judge  Anderson  of  the  L^nited  States  District 
Court  has  refused  the  petition  of  the  Cumberland 
Telephone  Companv  of  Evansville  for  a  rehearing 
of  its  suit  against  the  city  to  restrain  the  authorities 
from  ousting  it  from  the  streets  on  the  ground  of 
having  no  franchise.  The  company  will  now  perfect 
its  appeal  to  the  Federal  Court  of  Appeals  at  Chi- 
cago. 

The  Lake  Shore  and  Michigan  Southern  Railway 
Company  is  preparing  to  adopt  the  telephone  system. 
The  apparatus  has  arrived  at  Mishawaka  and  will 
be  put  In  position  at  once.  A  telegraph  wire  will 
be  used  and  no  extrn,  wire  will  be  strung.  Key  mes- 
sages and  oral  dispatches  will  be  transmitted  over 
the  same  wire  by  the  use  of  the  improved  system. 
Senator  Fairbanks  has  advsied  Indiana  telephone 
men  that  he  has  introduced  an  amendment  which 
he  Intends  to  propose  to  the  postoffice  appropriation 
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bill,  when  that  measure  reaches  the  Senate,  provid- 
ing for  an  appropriation  of  $20,000  for  experimental 
telephone  delivery  of  rural  mail  matter.  The  sena- 
tor's plan  for  making  use  of  the  telephone  in  deliv- 
ering special  letters  in  rural  districts  has  attracted 
wide  attention.  Postmaster-general  Payne,  in  his 
annual  report,  submitted  last  week,  heartily  indorses 
Senator  Fairbanks'  proposition.  The  House  com- 
mittee will  consider  the  subject  and  will  most  likely 
provide  for  the  experiment.  F. 


Telephone   News   from   the   Northwest. 

The  Interstate  Telegrapli  and  Telephone  Company 
of  Austin,  Minn.,  had  467  instruments  in  use  Jan- 
uary 1st.  Long-distance  connection  with  the  Twin 
Cities  will  be  completed  at  once. 

The  Montevideo  (iVIinn.)  telephone  exchange  will 
build  and  equip  about  25  miles  of  country  lines 
during  the  coming  year.  The  company  now  has  267 
telephones  in  operation.  The  cost  per  month  per 
telephone  was  79  cents,  as  compared  with  82  for 
last  year. 

It  is  rumored  at  Brainerd,  Minn.,  that  the  North- 
western Telephone  Exchange  Company  '  will  _  build 
a  telephone  line  from  that  city  north  to  Walker, 
Minn.,  in  the  spring. 

The  Minnesota  Rural  Telephone  Company  of 
Princeton,  Minn.,  has  declared  its  first  dividend  of 
eight  per  cent,  on  $13,500.  The  company  has  many 
improvements  under  way. 

The  patrons  of  the  telephone  line  at  White  Rock, 
near  Cannon  Falls,  Minn.,  presented  G.  O.  Miller, 
the  founder  of  the  line,  a  handsome  gold  watch  and 
chain  in  appreciation  of  his  good  work. 

The  Duluth  Telephone  Company  has  practically 
all  its  wires  oft'  the  poles  on  Superior  Street,  the 
principal  street  of  that  city,  and  would  be  able  to 
remove  the  poles  but  for  the  city's  wires,  which 
are  on  them. 

Tlie  Howard  Lake  (Minn.)  Telephone  Company 
will  build  a  rural  line  of  13  miles  in  the  spring. 

The  Tri-State  Telephone  and  Telegrapli  Company 
is  working  toward  Rochester,  Minn.,  with  its  long- 
distance lines. 

All  the  Independent  telephone  lines  of  Hamilton 
County,  Iowa,  will  unite  as  the  Hamilton  County 
Independent  Telephone  Company.  An  exchange  will 
be  put  in  at  Webster  City.  The  Stratford  Inde- 
pendent Telephone  Company  lias  assumed  the  fran- 
chise of  the  Chamberlain  Telephone  Company  and 
is   the  principal   factor   in  the  new   merger. 

The  farmers'  mutual  telephone  companies  around 
Cenlerville,  Iowa,  will  ask  for  a  franchise  to  estab- 
lish an  exchange   in  that  city. 

The  Johnson  County  Telephone  Company  will  put 
in  an  automatic  switchboard  at   Iowa   City,  Iowa. 

The  Hancock  County  Rural  Telephone  Company 
will  extend  its  line  east  from  Garner,  Iowa. 

A  telephone  line  will  be  built  from  Coatsville, 
Iowa,  to  Coal  City. 

The  Nebraska  Telephone  Company  will  remodel 
its  exchange  building  at  Lincoln  at  a  cost  of  about 
SSo.coo. 

Tlie  Adams  Telephone  Company  of  Adams.  Wis., 
has  incorporated  with  a  capital  of  $2,000.  R. 


Ohio   Independent   Telephone   Meeting. 

The  Ohio  Independent  Telephone  Association  will 
meet  in  Cincinnati  on  February  17th  for  a  three- 
day  convention.  All  Independent  telephone  com- 
panies, manufacturers,  dealers  and  supply  houses 
are  invited  to  send  representatives.  The  sessions 
will  be  held  in  the  Grand  Hotel,  where  arrangements 
have  been  made  also  for  the  accommodation  of 
exhibitors.  As  Cincinnati  has  no  Independent  ex- 
change, it  is  the  desire  of  the  officers  of  the  asso- 
ciation to  make  this  convention  an  impressive  one 
with  a  large  attendance.  To  this  end  an  effort 
is  being  made  to  make  the  meeting  one  of  special 
value  to  all  who  attend.  Considerable  time  will  be 
given  up  to  the  reading  of  papers  on  practical  sub- 
jects. Those  who  expect  to  attend,  and  especially 
those  who  will  have  exhibits,  should  notify  the  sec- 
retary at  once.  The  officers  of  the  association  are : 
President.  W.  Gilbert  Thompson  of  Lebanon ;  sec- 
retary, Eugene  E.  Knox  of  Portsmouth ;  chairman 
committee  of  arrangements,  Jerome  Penn  of  Wash- 
ington  Court  House. 


CORRESPONDENCE, 


Ohio  Telephone  Notes. 

The  Home  Telephone  Company  of  Plain  City. 
O'hio,  has  been  incorporated  with  a  capital  stock 
of  $50,coo.  The  incorporators  are  Calvin  Liggett, 
C.  M.  White,  L.  H.  Elliott,  F.  M.  Mattoon,  L.  S. 
Lane  and  L.   W.   Worthington. 

The  Hollansburg  Home  Telephone  Company  of 
Hollansburg,  Ohio,  was  incorporated  a  few  days 
ago  with  a  capital  stock  of  $10,000.  G.  W.  Harlev. 
S.  V.  McKesel,  G.  U.  Wolf.  W.  A.  Chenowetli, 
C.  H.  Brown  and  J.  K  Irelan  are  the  incorporators. 

The  Farmers'  Mutual  Telephone  Company,  with- 
out capital  stock,  has  been  organized  at  Liberty 
Center.  Ohio,  by  C.  A.  Clifton,  J.  E.  Liest  and 
others.  C. 


Bell  Output  for  1  903. 

The  instrument-output  record  of  the  American 
Telephone  and  Telegraph  Company  for  December 
and  the  year  1903  makes  a  showing  which  is  rela- 
tively good,  as  far  as  the  year's  total  is  concerned. 
although  the  month  of  December,  like  the  month 
of  August,  contributed  nothing  to  the  aggregate 
gain.  The  number  of  instruments  returned  was  un- 
usually large  last  month,  and  the  output  was  less 
than  in  the  corresponding  period  of  1902.  The  fig- 
ures   in    detail    are    appended : 

Month  of  December :  lyos.  njo2.  Inc. 

Gross  output y8,947  02. 732  *3.785 

Returned ■ ..        3y.678  34.688  4,9'.io 

JJet  output 49,369  58,044  *8.775 

Year,  since  December  20,  1902: 

Gross  output i,iog.S88  960,055  149,833 

Returned 480.691  386,861  93,830 

Net  output 629,197         573,194         560.003 

Total  outstanding 3.779,51"       2.526,010       1,253,507 

'■''Decrease. 


Many  improvements  will  be  made  in  the  street-car 
system  of  Nashville,  Tenn.,  this  year.  The  work  of 
converting  the  old  tracks,  which  were,  in  many 
cases,  in  bad  repair,  into  new  ones,  laid  with  heavy 
rails  and  with  curves  of  the  most  exact  radius,  will 
he  carried  on  until  every  foot  of  track  in  Nashville 
will  be  in  perfect  condition. 


Industrial  Outlook  in  Manila. 

Former  Governor  William  H.  Taft  of  the  Philip- 
pine Islands  arrived  at  San  Francisco  last  week 
en  route  from  Manila  to  assume  his  new  post  at 
Washington,  D.  C.  Judge  Taft  spoke  encouragingly 
of  the  industrial  outlook  in  the  Philippines.  He 
stated  that  conditions  indicate  a  period  of  great 
activity  in  railroad  building  and,  while  English  and 
Belgian  capitalists  have  so  far  controlled  the  field, 
the  people  of  the  islands  are  anxious  for  the  intro- 
duction of  American  capital.  Speaking  of  the  prog- 
ress in  electric-railway  building  he  is  thus  reported : 

"One  American  syndicate  headed  by  a  Mr.  Swift 
of  Detroit  is  engaged  in  the  construction  of  electric 
lailroads,  gridironing  the  streets  of  Manila,  with 
the  object  in  view  of  extensions  which  will  connect 
the  suburban  points.  Two  new  branch  lines  have 
just  been  authorized  by  the  government,  one  of  35 
miles  and  another  of  351  miles,  on  the  line  of  the 
road  now  running  out  for  a  distance  of  120  miles 
from  Manila  to  Dagupan.  This  road  was  originally 
built  by  the  Spanish.  English  capitalists  are  now 
seeking  franchises  in  other  directions,  and  Secretary 
Root  has  had  surveys  made  for  two  or  three 
trunk  lines,  which  have  already  been  published,  and 
for    which    estimates   have  been   made." 


Cleveland's  Three-cent  Fare  Ordinance. 

Upon  the  application  of  the  Cleveland  Electric 
Railway  -Company  of  Cleveland.  Ohio,  Judge  Wing 
of  the  United  States  Circuit  Court  has  issued  a 
temporary  injunction  restraining  the  city  officials 
from  enforcing  the  reduced-fare  ordinance  recently 
adopted  by  the  City  Council,  providing  for  three-cent 
street-car  fares  within  a  certain  zone,  as  stated  in 
last  week's  issue  of  the  Western  Electrician.  The 
ordinance  fixed  January  24th  as  the  date  for  the 
first  operation  of  the  new  fare  schedule,  but  under 
the  injunction  this  is  deferred  at  least  until  Febru- 
ary 13th.  The  company  alleged  in  its  application 
that  the  reduction  in  fare  would  jeopard  its  capital 
and  security  for  its  bonds. 


GENERAL  TELEPHONE  NEWS. 

C.  P.  Laita  was  elected  manager  of  the  Jones 
County  Telephone  Company  of  Washington,  Iowa, 
to  succeed  H.  F.  Camp,  resigned. 

J.  C.  Marsh,  owner  of  the  local  telephone  ex- 
change at  M'arshfield,  Wis.,  has  engaged  W.  J.  Reik 
of  La  Crosse,  Wis.,  to  act  as  manager. 

The  Texas  and  Pacific  Telephone  Company  has 
increased  its  capital  stock  from  $30,000  to  $40,000 
and  has  changed  its  headquarters  from  Abilene  to 
Colorado    City,    Texas. 

The  engineering  headquarters  of  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company  have 
been  moved  from  Chicago  to  the  Rochester  (N.  Y.) 
offices  of  the  company. 

A  telephone  system  will  be  established  at  Mc- 
Donald's Mill,  Va.,  by  the  recently  incorporated 
North  Fork  Telephone  Company.  The  company  is 
capitalized  at  $5,coo.    A.  P.  Bennett  is  president. 

The  ITopkinsville  Home  Telephone  Company  of 
Hopkinsville,  Ky..  has  been  organized  by  the  elec- 
tion of  the  following-named  officers:     President,  R. 

E.  Cooper :  vice-president,  George  H.  Metheaney  of 
Lima,  Ohio:  treasurer,  Joseph  F.  Garnett;  secretary, 

F.  G.  Hogc ;  general  counsel,  J.  T.  Edmunds.  The 
Ideal  Construction  Company  of  Lima,  Ohio,  has 
secured  the  contract  for  building  the  plant  The  cost 
will   be  about  $100,000. 

The  Fall  River  (Mass.)  Automatic  Telephone 
Company  has  paid  its  fourth  quarterly  dividend  at 
the  rate  of  five  per  cent,  per  annum.  It  now  has 
1,160  stations,  an  increase  of  about  100  for  the 
quarter.  Although  its  toll  rate  to  the  New  Bedford 
automatic  exchange  is  10  cents  and  the  New  Eng- 
land (Bell)  company  has  reduced  its  rates  from 
15  cents  to  five  cents  between  these  points,  the  earn- 
ings of  the  Automatic  company's  toll  lines  show  a 
steadv  increase. 


Great  Britain. 

London,  January  16. — The  discussion  concerning 
the  purchase  by  the  Marylebone  (London)  Borough 
Council  of  the  portion  of  the  Metropolitan  Electric 
Supply  Company's  undertaking  within  its  area,  has 
taken  another  turn.  As  I  have  frequently  men- 
tioned in  these  notes,  the  Borough  Council  has 
encountered  a  difficulty  in  raising  the  necessary 
amount  of  money  to  carry  out  the  purchase,  and 
after  over  12  months'  delay,  a  bill  has  had  to  be 
promoted  in  Parliament.  This,  however,  has  yet 
to  receive  the  assent  of  the  taxpayers.  At  the 
last  meeting  of  the  Borough  Council  a  com- 
munication from  the  Metropolitan  Electric  Supply 
Company  was  read.  This  contained  an  offer  that 
the  company  should,  instead  of  requiring  the  imme- 
diate payment  of  j£i,2i2,ooo  in  cash,  accept  it  as 
stock  having  a  charge  as  revenue  upon  the  rates 
of  the  borough,  the  stock  to  be  redeemed  at  par  at 
42  years.  Then  in  1932  the  council  should  purchase, 
at  an  agreed  price,  a  portion  of  one  of  the  company's 
largest  stations  and  compensate  the  company  for  the 
capital  expended  upon  the  borough  during  the  lease 
of  42  years.  The  proposal  of  the  company,  which 
was  tantamount  to  asking  for  a  lease  of  the  under- 
taking for  42  years,  was  not  too  favorably  received, 
and  another  meeting  is  to  be  held. 

The  London  County  Council  has  put  into  service 
another  section  of  its  conduit-tramway  system  in 
the  south  of  London.  The  line  runs  from  the  cen- 
ter of  the  town  to  Greenwich,  some  miles  southeast, 
and  terminates  near  the  site  of  the  permanent  gen- 
erating station  which  is  being  erected  there.  At 
present,  however,  power  for  this  section  of  the  lines 
will  be  taken  from  a  temporary  plant  erected  in 
one  of  the  London  supply  companies'  works  at 
Deptford  in  a  similar  manner  to  the  plant  erected  at 
Larghborough  Junction  for  the  remaining  lines. 
Upon  the  day  of  the  opening  of  the  Greenwich  lines 
the  inspecting  car  ran  completely  over  the  whole  of 
the  "electrified"  lines  of  the  council  by  a  circuitous 
route  without  a  hitch  and  greatly  impressed  the 
Board  of  Trade  inspector. 

A  provisional  date,  viz.,  February  1st,  has  been 
fixed  for  the  opening  of  the  Great  Northern  and 
City  electric  railway.  Although  nominally  a  "tube" 
railway,  this  line,  as  a  matter  of  fact,  is  contained 
in  a  16-foot  tunnel,  with  the  idea  of  running  the 
ordinary  railway  rolling  stock  upon  it.  But  since 
ils  promotion  several  years  ago  some  change  in  the 
relationship  with  the  other  companies  has  taken 
place,  and  at  present  it  would  be  unwise  to  say  what 
will  be  done.  Tlie  line  is  only  some  five  or  six 
miles  long,  but  it  will  give  a  much-needed  extra 
communication  between  the  city  and  the  northern 
suburbs.  The  multiple-unit  system  will  be  employed, 
and  an  interesting  engineering  fact  is  that  for  some 
distance  of  its  route  the  two  tunnels  are  in  the  same 
street  as  the  City  and  South  London  tube  railway. 

The  adoption  of  a  surface-contact  system  of  elec- 
tric tramways  in  Musselburgh,  a  large  suburb  of 
Edinburgh,  has  been  suggested.  The  Town  Council 
has  engaged  an  expert  to  report  upon  the  proposals. 
The  name  of  the  system  is  not  mentioned. 

A  set  of  rules  governing  the  manufacture  of  elec- 
tric accumulators  has  been  issued  by  the  Home 
Office.  They  have  reference  to  the  protection  of 
the  work  people,  and  took  eflfect  January  i,  1904. 

Some  time  ago  a  big  dispute  arose  between  the 
Hull  corporation  and  the  National  Telephone  Com- 
pany with  regard  to  the  question  of  rights-of-way. 
The  matter  went  to  the  law  courts,  and  eventually 
the  corporation  secured  a  license  from  the  postmas- 
ter-general and  commenced  the  construction  of  a 
municipal  exchange.  Later  on  the  question  of  in- 
tercommunication between  the  two  systems  was  con- 
sidered in  return  for  the  corporation  allowing  the 
company  to  retain  its  underground  wires,  but  before 
the  matter  could  be  settled  trouble  again  arose  be- 
tween the  parties  as  to  extensions  of  the  company's 
system.     The  dispute  is  now^  being  argued  out. 

The  Birmingham  corporation  has  opened  its  first 
electric-tramway  route.  Birmingham  has  hitherto 
been  much  in  the  hands  of  companies  in  the  matter 
of  tramways,  but  its  recent  policy  has  been  to  ac- 
quire the  lines  as  the  leases  lapse.  Mr.  Baker,  late 
tramways  manager  of  the  London  County  Council, 
has  been  appointed  to  a  similar  position  at  Birming- 
ham, and  he  is  to  be  congratulated  upon  the  speed 
with  which  he  has  opened  the  first  section  of  the 
municipal    lines.  G. 

New  York. 

New^  York,  January  23. — By  far  the  most  repre- 
sentative in  all  branches  of  the  motor-vehicle  indus- 
try.' that  has  ever  been  held  in  this  country' — and 
in  the  opinion  of  many  foreign  visitors  it  equals  the 
notable  exhibits  held  in  Paris — is  the  automobile 
show  held  in  Madison,  Square  Garden  this  week. 
Automobiles  of  every  conceivable  design,  color  and 
make  were  on  exhibition,  there  being  1S5  exhibits, 
ranging  from  improved  motor  cycles  to  large  ton- 
neau  touring  cars,  trucks  and  deliver)'-  wagons.  The 
fact  that  automobiling  is  becoming  more  popular 
is  illustrated  in  the  larger  number  of  moderate-priced 
cars  and  their  superior  condition  over  cars  of  eaual 
value  a  year  ago.  One  popular  make  is  a  light 
tonneau  of  eight  horsepower,  which  can  be  bought 
for  $950.  Gasoline  remains  the  popular  motive 
pow-er.  Electric  machines  are  more  numerous,  while 
the   steam   vehicles    are    somewhat   less    in    number. 
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The  largest  electric  automobile  exhibit  shows  12 
different  cars,  including  vehicles  for  every  use,  from 
light  park  driving  to  delivery  wagons  and  trucks. 
A  run  of  40  miles  on  one  charge  is  the  usual  guar- 
anty. A  new  model  is  presented  in  the  runabout 
class — a  car  carrying  two  persons,  capable  of  a  speed 
of  15  miles  an  hour,  with  three  speeds  forward 
and  two  backward.  An  electric  phaeton  shows 
several  improvements  over  the  old  models  and  pos- 
sesses a  speed  of  14^-;  miles  an  hour.  Electric  ma- 
chines received  a  notable  triumph,  however,  when 
it  was  announced  that  not  a  few  American  electric 
automobiles  had  been  sold  for  export.  Among 
them  was  a  handsome  victoria,  sold  to  Percival  W. 
Roberts  for  use  in  Paris.  Mr.  Roberts  declared 
that  the  carriage  was  superior  to  anything  in  France 
in  the  electric  line.  Most  of  the  electric  automobiles 
in  Paris  are  light  vehicles,  without  much  power 
for  climbing  fairly  steep  grades,  the  great  care  that 
has  been  paid  to  the  perfection  of  the  gasoline  ma- 
chines having  left  the  electric  somewhat  in  the 
background.  Many  conventions  and  dinners  marked 
the  week.  The  convention  of  the  American  Motor 
League  was  particularly  interesting  and  was  attended 
by  prominent  men  in  the  motor-vehicle  business. 
Technical  subjects  were  treated  by  the  ablest  and 
most  competent  authorities,  including  professors 
from    the    leading   colleges. 

At  the  annual  convention  of  the  United  Electrical 
Contractors'  Association  of  New  York  State,  held 
in  the  Buildings  Trades  Qub  rooms,  this  city,  on 
January  19th,  the  following-named  officers  were 
elected:  President,  Marshall  U  Burns  of  Troy; 
vice-president,  James  R.  Strong  of  New  York; 
secretary,  Frederick  Fish  of  Rochester;  treasurer, 
J.   C.  Stearns  of  Buffalo. 

Nearly  1,000  members  of  the  American  Society 
of  Civil  Engineers  were  present  at  the  annual  meet- 
ing, when  it  was  decided  to  submit  to  a  letter  bal- 
lot of  the  members  of  the  society  the  question  of 
accepting  the  offer  of  Andrew   Carnegie  of  $1,000.- 

000  toward  a  union  engineering  building  in  New 
York.  New  officers  were  elected  as  follows  :  Presi- 
dent, Charles  Hermany  of  Louisville,  Ky. ;  vice- 
presidents,  A.  S.  Curtis  of  Boston  and  S.  L.  F. 
Deyo  of  New  York;  treasurer,  James  M.  Knapp  of 
New  York;  directors,  Charles  F.  Gowen  of  Ossin- 
ing,  N.  Y.,  H.  P.  Lewis  of  New  York  City,  James 
W.  Ellis  of  Poughkeepsie,  N.  Y.,  George  S.  Webster 
of  Philadelphia.  Ralph  Modjeski  of  Chicago,  and 
Charles  D.  Marx  of  Leland  Stanford  University, 
California. 

About  30  notable  financiers  were  treated  to  a 
handcar  trip  through  the  rapid-transit  subway  the 
other  dav  bv  August  Belmont.  It  was  an  unusual 
gathering  in  that  it  is  estimated  that  the  combined 
personal  wealth  of  the  coterie  is  easily  $300,000,000. 
At  the  conclusion  there  was  a  luncheon  served,  at 
which  all  expressed  astonishment  at  the  magnitude 
of  the  undertaking  and  the  way  it  has  been  carried 
out.  Some  significance  is  attached  to  the  presence 
of  so  many  men  representing  Pennsylvania  railroad 
interests,  and  it  has  been  "in  the  air"  in  financial 
circles  several  days  that  a  deal  of  great  magnitude, 
involving  at  least  a  "community  of  interests"  be- 
tween the  Interborough  Rapid  Transit  Company 
and  the  Pennsylvania  Railroad  interests,  and  per- 
haps including  Gould  interests,  was  in  process  of 
organization. 

John  C.  McDonald,  wire  chief  of  a  Harlem  tele- 
phone company,  has  an  invention  for  rendering 
safe  the  third  rail  on  electric  railways.  He  does  not 
give  details,  as  he  is  trying  to  secure  a  patent.  "My 
invention,"  he  said,  "makes  it  impossible_  for  a 
person  to  receive  a  shock  from  the  third  rail  unless 
he  falls  under  a  train.  It  will  also  be  possible  by 
the  use  of  my  contrivance  to  avoid  collisions,  as  by 
regulation  with  my  invention  the  power  on  the  rail 
for  500  feet  or  one  mile  behind  each  train  may 
be  rendered  inert.  The  Interborough_  company  has 
promised  me  space  for  a  trial  of  my  invention,  and 

1  shall  hold  it  as  soon  as  I  learn  whether  my  ap- 
plication for  a  patent  has  been  successful."         O. 


Ohio. 

Cleveland,  January  23. — High  waters  have  dam- 
aged electric-railway  property  in  Northern  Ohio  to 
a  considerable  extent  the  last  week.  In  Cleveland 
but  little  trouble  was  experienced,  but  about  Akron 
and  Massillon  tracks  were  submerged  to  such  an 
extent  that  cars  could  not  run  for  a  lime.  Water 
gave  much  trouble  about  Delaware  and  some  other 
points    also. 

The  capital  stock  of  the  Dayton  and  Western 
Traction  Company  has  been  increased  from  $800,- 
cco  to  $1,300,000. 

The  Western  Union  Telegraph  Company  has  leased 
three  floors  in  the  Davis  Building  on  Vine  Street 
in  Cincinnati,  in  the  rear  of  the  Ingalls  Building, 
where  its  offices  and  other  departments  are  located. 
It  was  found  that  the  space  in  the  new  building 
would  not  be  sufficient  for  its  purposes,  but  with 
the  additional  space  in  an  adjoining  building,  con- 
venient Quarters  can  be  made. 

The  Falk  Construction  Company  ha?  filed  a  me- 
chanics' lien  against  the  Cincinnati,  Milford  and 
Loveland  Traction  Company  for  $93,289.68.  a  con- 
troversy havinsT  arisen  over  settlement  for  building 
a  section  of  the  road  between  Columbia  Avenue. 
Cincinnati,  and  Milford,  which  was  turned  over 
to  the  owners  a  few  days  ago.  Attorneys  for  the 
road  deny  that  the  owners  owe  anything  like  the 
sum    claimed. 


It  is  said  the  trouble  between  the  Cincinnati  and 
Columbus  Railway  Company  and  the  Cincinnati, 
Milford  and  Loveland  Traction  Company  over  claims 
for  the  franchise  over  the  bridge  at  Milford,  will 
be  settled  in  a  short  time  by  granting  each  the  right 
to  use  the  bridge  on  the  same  terms,  which  are  simi- 
lar to  the  original  agreement  with  a  former  com- 
pany from  which  the  Cincinnati,  Milford  and  Love- 
land purchased  the  franchise.  Both  companies  are 
said  to  be  satisfied  with  the  new  arrangement. 

Contracts  will  soon  be  awarded  for  the  construc- 
tion of  the  section  of  the  Cincinnati,  Georgetown 
and  Portsmouth  line  between  West  LTnion  and  Rus- 
sellville.  It  is  understood  the  work  will  be  pushed 
to  completion  as  rapidly  as  possible.  In  order  to 
secure  a  bonus  made  up  by  people  along  the  line,  the 
road  must  be  completed  by  January  next. 

The  office  and  plant  of  the  Western  Union  Tele- 
graph Company  at  Lima  were  destroyed  bj'  fire  a  few 
days  ago.  The  company  was  compelled  to  use  press 
wires  for  commercial  purposes.  O.  il.  C 


facturing  and  Supply  Company  of  Indianapolis,  for 
the  manufacture  of  facton.'  supplies,  including  sup- 
plies for  steam  and  electric  railroads,  electric  light- 
ing, telephone  and  telegraph  companies  and  for  con- 
tractors and  builders.  F. 


Indiana. 


Indianapolis,  January  25. — During  the  last  week 
plans  were  made  for  the  promotion  of  several  new 
electric  lines  in  this  state.  A  line  is  projected  to 
connect  Richmond,  Middlebury,  Bethel,  Hollands- 
burg,  White  Water  and  Greenville,  Ohio.  The  citi- 
zens are  so  enthusiastic  for  the  road  that  money 
was  readily  raised  and  the  preliminary  survey  or- 
dered  at   once. 

Colonel  A.  G.  Smith  and  other  capitalists  are  pro- 
moting an  electric  line  from  Kingman  to  Covington. 
The  headquarters  of  the  company  and  the  power 
house  will  be  at  Kingman.  They  expect  to  build 
the  road   this  year. 

The  interurban  lines  centering  in  Indianapolis  suf- 
fered no  great  damage  from  the  flood,  although  they 
were  inconvenienced  on  account  of  weakened  bridges. 
The  lines  operating  between  Fort  Wayne  and  Lo- 
gansport  along  the  Wabash  River  were  not  so  for- 
tunate. Two  of  these  lines  were  put  out  of  business 
by  high  water.  The  loss  to  interurbans  in  the  state 
will  be  considerable.  New  work  has  been  washed 
out   and   several   bridges   were  damaged. 

Tlie  Columbus,  Greensburg  and  Richmond  Trac- 
tion Company  has  awarded  the  contract  for  the  sur- 
vey of  its  road,  and  the  work  is  to  begin  in  10  days. 
C.    N.    Wilson  of   Indianapolis   is  secretary. 

The  Western  Indiana  Traction  Company  has 
elected  officers  as  follows :  President,  Samuel  Will- 
iams, Vincennes ;  vice-president,  F.  S.  Robinson, 
Cloverland  ;  secretarjMreasurer,  John  LeCroix,  Vin- 
cennes. The  company  is  making  plans  to  build  a 
line  between  Vincennes  and  Terre  Haute  in  the 
spring. 

The  Bedford  council  has  awarded  a  franchise  for 
an  electric  street  railway  to  a  company  of  local  cap- 
italists. The  line  will  be  extended  to  Oolitic,  in  the 
stone-quarry  district.  The  total  cost  of  the  road 
is  placed  at  $125,000. 

Judge  Anderson  of  the  federal  court  has  cited  the 
officers  of  the  Indiana  Railway  Company  to  appear 
before  him  on  January  28th  to  show  cause  why  a 
receiver  should  not  be  named  for  the  company  on 
the  amended  complaint  of  Dewitt  Delsworth  of 
Pittsburg,  who  asserts  that  the  managers  of  the  com- 
pany are  trying  to  ''freeze  out"  the  smaller  stock- 
holders, of  whom  he  is  one. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany received  two  more  new  and  elegant  cars,  which 
were  at  once  put  in  service  between  Indianapolis 
and  Lafayette.  The  company  is  now  operating  10 
cars  and  10  more  are  under  construction.  The  cars 
are  geared  to  60  miles  an  hour  and  equipped  with 
four  motors  of  75  horsepower  each.  The  company 
will   operate  a  block  system. 

The  Muncie.  Hartford  City  and  Fort  Wayne  Trac- 
tion Company  is  having  trouble  in  Bluffton  for  fail- 
ure to  stop  and  take  on  passengers  at  street  cross- 
ings. The  City  Council  annulled  its  franchise  and 
shut  it  out  of  the  city  until  it  petitioned  for  a  re- 
newal of  its  rights.  It  was  again  admitted  to  the 
city,  but  under  a  penaltj'  of  from  $5  to  $50  for  fail- 
ure to  stop  at  street  crossings. 

The  flood  has  greatly  damaged  the  electric-light 
plant  at  Logansport.  The  north  wall  of  the  building 
tumbled  into  the  river.  The  plant  w^as  closed  and 
the  needed  repairs  will  be  costly. 

The  municipal  electric-lighting  plant  of  Tipton  is 
overloaded  and  the  service  is  unsatisfactory.  The 
plant  was  built  several  years  ago  at  a  cost  of  $40,000. 
The  city  has  outgrown  its  capacity.  Tlie  plan  is 
now  to  enlarge  the  plant  and  to  replace  the  old  dy- 
namos with  new  and  up-to-date  machines  with  double 
the  present  capacity. 

The  first  annual  report  of  the  Indianapolis  Mer- 
chants' Heat  and  Lighting  Company  shows  that  the 
company  during  the  first  year  earned  $23,145.26  above 
operating  expenses,  interest  on  bonds  and  other 
charges.  This  is  regarded  an  excellent  showing, 
since  the  company  operated  only  four  months.  Cen- 
tral heating  and  lighting  plants  are  destined  to  be 
popular  in  Indianapolis. 

The  foil  owing- named  companies  have  been  incor- 
oorated:  The  American  Construction  Company  of 
Indianapolis,  for  constructing  steam  and  electric  rail- 
roads, etc. ;  incorporators,  James  E.  Greer.  A.  W. 
Moore  and  Josh  Zimmerman.  The  Piedmont  con- 
struction Company  of  Indianapolis,  for  promoting 
and  operating  street  and  interurban  railroads  and 
electric  plants  and  for  the  creation  and  distribution 
of  electricity;  incorporators,  Joseph  Little.  Tames 
F.  Wilson  and  G.   E.   Coughlin.     The  Wells  Manu- 


Wlichigan. 

Detroit,  January  23. — The  Common  Council  of 
Lansing  has  rejected  the  franchise  asked  for  by 
John  H.  Chase  and  W.  L.  Haag  for  the  establish- 
ment of  a  heating  and  electric  power  plant  which 
has  been  pending  a  year.  The  chief  objection  was 
that  the  promoters  of  the  enterprise  have  not  formed 
a  company. 

Negaunee  will  spend  $15,000  in  repairing  its  mu- 
nicipal electric  plant. 

The  lighting  company  which  has  been  furnishing 
power  for  lights  at  Ithaca  has  decided  to  close  its 
plant  and  go  out  of  the  business,  which  has  not 
been  paying  expenses.  The  question  of  municipal 
control   is  being  agitated. 

Traffic  of  the  electric  cars  on  the  Grand  Rapids. 
Holland  and  Lake  Michigan  railway,  between  Grand 
Rapids  and  Holland,  was  entirely  suspended  on 
Wednesday  of  this  week  on  account  of  the  heavy 
fall  of  snow.  This  is  said  to  be  the  most  severe 
winter  in  that  part  of  the  state  for  20  years. 

The  Schwarge  Electric  Company  of  Adrian,  with 
a  capital  of  $2,500,  has  filed  articles  of  incorporation. 

The  Owosso  Common  Council  finally  passed  an 
ordinance  granting  the  Ionia  and  Owosso  Electric 
Railway  Company  a  franchise  through  the  city. 
One  route  is  on  West  Main  Street  from  the  west 
to  the  east  city  limits,  and  the  other  the  route  asked 
by  the  companj'.  There  are,  however,  certain  pro- 
visions in  the  franchise  which  are  understood  to 
be  objectionable  to  the  company. 

The  right-of-way  and  the  necessary  franchises  for 
the  West  Michigan  Interurban  Railway  Company 
between  Muskegon  and  Hart  have  nearly  all  been 
secured.  Over  $7,000  has  been  expended  thus  far 
in  the  preliminarj'-  work. 

At  the  annual  meeting  of  the  stockholders  of  the 
Detroit  United  Railway,  held  at  Detroit  this  week, 
the  old  directors  were  re-elected  as  follows :  H.  A. 
Everett  of  Cleveland.  Arthur  Pack,  George  H.  Rus- 
sell and  J.  C.  Hutchins  of  Detroit,  E,  W.  Moore, 
R.  A.  ,Harman  and  H.  R.  Newcomb  of  Cleveland. 
R.  B.  Van  Cortland  of  New  York  and  H.  S.  Holt 
of  Montreal.  The  directors  re-elected  as  chairman, 
Henry  A.  Everett:  president,  J.  C.  Hutchins;  vice- 
president,  Arthur  Pack;  treasurer,  George  H.  Rus- 
sell ;  secretary,  Edwin  Henderson  of  New  York; 
assistant  secretary.   A.   E.   Peters   of  Detroit. 

The  bond  of  L.  K.  Gibbs,  president  of  the  Traverse 
Cit}'  and  Peninsula  railroad,  for  $2,500  has  been 
accepted  by  the  Traverse  City  Council.  This  prac- 
tically assures  the  building  of  the  road  within  one 
year,  as  the  bond  is  forfeited  if  the  road  is  not 
completed  within  that  time. 

The  Bay  City  council  has  voted  to  have  the  city 
go  at  once  into  commercial  Hghting.  In  April  the 
city  will  vote  on  a  $50,000  bonding  proposition  to 
increase  the  capacity   of  the  city  lighting   station. 

C.  G.  W. 


Texas  and  Mexico. 


Austin,  Texas,  January  21. — J.  W.  Maxey,  an 
engineer  of  Houston,  Texas,  is  preparing  plans  for 
a  large  electric  power  plant  which  is  to  be  estab- 
lished at  San  Felipe  Springs,  adjacent  to  Del  Rio, 
Texas.  It  is  proposed  to  generate  375  horsepower 
by  means  of  the  flow  of  water  from  the  springs. 
The  electrical  energy  will  be  conducted  to  the  town, 
where  it  will  be  used  for  lighting  and  power  pur- 
poses. It  will  also  be  transmitted  to  irrigation  and 
manufacturing  plants  in  tliat  section.  G.  Bedell 
Moore  of  San  Antonio,  who  owns  the  San  Felipe 
Springs,  is  back  of  the  project. 

It  is  announced  by  Ed.  Kennedy  of  Houston,  who 
is  promoting  the  building  of  the  Houston,  Liberty 
and  Batson  electric  railway,  that  the  contract  for 
grading  a  portion  of  the  line  has  been  let  to  J.  E. 
Smith  of  Houston.  A  construction  company  will  be 
organized,  to  have  full  charge  of  the  construction 
work.  The  right-of-way  for  the  whole  distance  .be- 
tween Houston  and  Sour  Lake  is  said  to  have  been 
secured. 

The  Ballinger  Light  and  Ice  Company  has  been 
organized  at  Ballinger,  Texas,  for  the  purpose  of 
constructing  and  operating  an  electric-light  and 
power  plant.  It  has  a  capital  stock  of  $10,000.  The 
incorporators  are  W.  A.  Norman,  R-  B.  Creasey, 
E.  J.    Hardgrave  and  Lewis   Alexander. 

The  Cleburne  Gas  and  Electric  Light  Company 
has  been  organized  at  Cleburne.  Texas,  with  a  cap- 
ital stock  of  $150,000  for  the  purpose  of  manufac- 
turing gas  and  to  furnish  electric  light  and  power 
for  public  use.  The  incorporators  are  R.  B.  Sticher, 
J.  F.  Strickland,  O.sce  Goodwin  and  M.  B.  Tem- 
pleton,  all  of  Waxahachie,  and  R.  Vickery  of  Fort 
Worth. 

The  contract  for  installing  the  new  electric-light 
and  power  plant  at  Monclova.  Mexico,  has  been  let 
to  Victor  M.  Braschi  &  Bro.  of  the  City  of  Mexico. 
The  plant  will  cost  about  $40,000.  Jose  M.  Tejada 
of  Monclova  is  president  of  the  company. 

Good  progress  is  being  made  in  the  preliminary 
steps  looking  to  the  construction  of  an  interurban 
electric  railway  between  Puebla.  Mexico,  and  San 
Francisco  Teetihuacnn.  The  distance  is  nine  miles. 
It  is  stated  that  all  necessary  financial  arrangements 
for  building  the  road  have  been  made.     The  equip- 
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ment  and  much  of  the  material  will  be  purchased 
in  the  United   States. 

It  is  stated  that  the  electric  plant  which  has  been 
installed  by  the  Penoles  Mining  Company  at  its 
mines  situated  near  Mapini,  Mexico,  is  the  most 
complete  plant  to  be  found  at  any  mine  in  Mexico. 
The  plant  cost,  including  its  installation,  $400,000. 
It  furnishes  power  for  the  hoists,  pumps  and  com- 
pressors of  the  mines.  The  electric  power  is  trans- 
mitted more  than  five  miles.  Upward  of  5,000  men 
are  employed  in  these  mines. 

The  Mexican  government  has  granted  a  conces- 
sion to  Colonel  Fernando  Gonzalez  of  the  City  of 
Mexico  to  utilize  the  waters  of  the  Amacusac  River 
for  generating  electricity  and  for  irrigation  purposes. 
Mr.  Gonzalez  will  construct  a  large  dam  across  the 
river  to  form  a  storage  reservoir.  An  electric  power 
plant  will  be  erected  and  transmission  lines  estab- 
lished. It  is  also  planned  to  establish  an  extensive 
system  of  irrigation  in  the  valleys,  which  are  situ- 
ated at  a  lower  level  than  the  reservoir.  Conduits 
will  be  constructed  to  convey  the  water  to  the  lands 
that  are  to  be  placed    under   irrigation. 

The  City  Council  of  the  City  of  Mexico  has  ap- 
propriated $348,000  for  providing  the  city  with  elec- 
tric lights    during  the  year   1904 

Jesus  Avalos  will  soon  commence  the  construc- 
tion of  a  large  electric  power  plant  on  the  Lorma 
River,  near  La  Piedad,  Mexico.  He  proposes  to 
provide  electric  lights  and  power  for  several  towns 
in  that  section  and  to  furnish  power  for  the  opera- 
tion of  manufacturing  concerns.  H. 


Kentucky. 

Louisville,  January  23. — ^Judgment  for  $82,217  has 
been  entered  in  Judge  Miller's  court  against  the 
Louisville  Railway  Company,  as  a  result  of  the  suit 
for  back-franchise  taxes.  The  city  attorney  com- 
puted the  amount  at  $258,000.  Later  a  credit  of 
$125,000  was  allowed  for  license  taxes  paid  within 
the  period  named  by  the  city.  Still  other  credits 
w-ere  made,  until  the  amount  was  reduced  to  the 
figures  for  which  the  court  finally  signed  judgment. 
It  is  not  known  whether  the  suit  will  be  appealed 
or  not.  The  litigation  has  covered  a  period  of 
several  years. 

A  flywheel  at  the  electric-light  plant  in  Jackson 
burst  a  few  days  ago  and  the  machinery  was  badly 
damaged.  The  engineer,  John  A.  Bailey,  had  gone 
to  supper  and  left  Thomas  M'arcum,  his  boy  assist- 
ant in  charge.  In  some  way  the  engine  became 
unmanageable.  Its  speed  frightened  Marcum,  and 
he  made  his  escape  just  in  time  to  save  his  life. 
The  plant  had  been  closed  down  since  the  first  of 
the  year,  until  a  few   days  ago. 

A  bond  issue  of  $700,000  has  been  placed  by  the 
Bluegrass  Traction  Company  of  Lexington,  which 
controls  the  lines  between  that  city  and  Georgetown 
and  Paris.  The  bonds  were  taken  principally  by 
Cleveland  and  Cincinnati  trust  companies,  although 
$ioo,coo  of  the  amount  was  placed  in  Lexington. 
The  company  will  probably  build  a  number  of  lines 
the    coming    summer.  C. 


Northwestern  States. 

Minneapolis,  Minn.,  January  23. — The  Amery 
(Wis.)  Electric  Company  has  made  extensive  im- 
provements  to  its  electric-light  plant. 

Grundy  Center,  Iowa,  voted  a  franchise  to  the 
proposed  Marshalltown  Electric  Street  and  Inter- 
urban    Railway   Company. 

Minneapolis  capital  is  interested  in  a  project  to 
construct  an  electric  interurban  line  from  Gladstone, 
Mich.,  to  Rapid  River. 

The  representatives  of  the  proposed  line  from 
Fond  du  Lac  to  Manitowoc,  Wis.,  are  buying  the 
right-of-way. 

The  Lamartine  Heat,  Light  and  Power  Company 
has  incorporated  with  a  capital  of  $150,000  at  Fond 
du  Lac,  Wis.  Br.  C.  A.  Beebe  is  president  and 
D.  O.  Williams  secretary.  The  company  has  ap- 
plied for  a  lighting  and  heating   franchise. 

The  council  at  Council  Bluffs,  Iowa,  has  voted 
a  franchise  to  the  Council  Bluffs,  Tabor  and  South- 
ern Electric  Railway  Company. 

The  Great  Northern  Pow'cr  Company  of  Duluth, 
Minn.,  is  asking  for  bids  for  three  12,500-horse- 
power  turbines  on  vertical  shafts  to  operate  under 
a  head  of  365  feet  at  250  revolutions  per  minute. 
These  are  the  largest  w-aterwheel  units  ever  in- 
stalled. It  is  expected  35.000  horsepower  will  be 
available  by  1905. 

The  Electrical  Workers'  Union  has  ordered  that 
no  apprentices  be  employed  on  buildings  at  Mil- 
waukee, Wis. 

The  Albert  Lea  (Minn.)  Electric  Light  and  Power 
Company  and  the  Citizens'  Gas  Company  have 
merged  into  one   company. 

A  test  case  will  be  made  at  LaCrosse,  Wis.,  re- 
garding the  law  compelling  the  employment  of  con- 
ductors on  all  street  cars.  R. 


Pacific  Slope. 

San  Francisco,  Cal,  January  21. — C.  T.  Tulloch 
of  Oakdale,  Cal.,  president  of  the  Stanislaus  Milling 
and  Powder  Company,  has  been  in  San  Francisco 
for  several  days  purchasing  electrical  apparatus  for 
the  extensions  of  the  electric  transmission  plant  at 
Knights  Ferry.  A  contract  has  been  closed  for  the 
purchase  of  a  750-kilowatt.  two-phase,  Westing- 
honse  generator,  which  is  to  be  direct-connected  to 
a     Stihvell-Bierce     waterwheel.     At     present     about 
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t,2CO  horsepower  is  bein^  transmitted,  the  Alta  mine 
using  about  300  horsepower  and  the  Royal  Con- 
solidated mine  about  500  horsepower.  The  distance 
from  the  generating  plant  to  Oakdale,  where  elec- 
tric lights  and  a  flour  mill  are  operated,  is  about 
14  miles.  The  power  line  will  be  extended  from 
Oakdale,  a  distance  of  16  miles,  to  Modesto,  where 
about  400  horsepower  will  be  taken  on.  The  town 
has  its  own  public-lighting  system.  The  total  cost 
of   the   plant   will   be   about  $25,000. 

The  Roberts  Manufacturing  Company  of  this  city 
is  making  the  gas  and  electric  fixtures  for  the  new 
Iroquois  apartment  house  on  Ellis  Street.  The  San- 
itary Compressed  Air  and  Suction  Dust  Removing 
Company  has  installed  its  automatic  air  sweepers 
driven  by  electric  motors.  The  Otis  Elevator  Com- 
pany has  the  contract  for  putting  in  two  Otis  mag- 
net-control passenger  elevators  of  the  most  ap- 
proved type. 

Eleven  of  the  new  electric  cars  ordered  by  the 
LInited  Railroads  have  arrived  from  St.  Louis,  and 
are  being  equipped  with  motors  at  the  Geneva  Av- 
enue car  house.  The  cars  are  of  the  vestibule  pat- 
tern of  the  latest  design  and  are  a  part  of  an  order 
of  50,  the  rest  being  expected  shortly.  They  will 
be  used  on  the  Ellis,  Fillmore  and  Turk,  and  Fulton 
Street  lines. 

The  Ecco  Battery  Company  has  been  incorporated 
with  a  capital  stock  of  $25,000  by  G.  W.  Emmons, 
I.  H.  Andrew,  E.  C.  Bartlett  and  others.  San  Fran- 
cisco is  the  principal  place  of  business. 

Tlie  common  report  of  new  activity  in  the  Mutual 
Electric  Light  Company  caused  the  stock  of  the 
San  Francisco  Gas  and  Electric  Company  to  take 
a  sharp  drop  last  week.  Ten  carloads  of  machinery 
have  just  been  received  by  the  Mutual  company,  and 
the  genierators  are  now  stored  on  the  power-house 
site.  There  is  talk  of  securing  electric  power  from 
a  waterpower  plant  until  the  company's  own-  plant 
is  ready  for  operation. 

The  Oakland  Electrical  Company  has  been  formed 
at  Oakland.  Cal,  by  J.  O.  Larabee.  J.  M.  Cox  and 
others,   with   a  capital  stock  of  $35,000. 

The  steamer  Mineola  is  now  at  the  Union  Iron 
Works,  being  overhaided  and  fitted  with  electric 
lights. 

The  Yamhill  Milling  Company  of  Yamhill,  Ore., 
contemplates  putting  in  an  electric-light  plant  to 
light  the  town. 

Electric  lights  were  recently  turned  on  at  Kilarc. 
Cal.,  and  for  the  first  time  the  new  power  plant 
of  the  Northern  California  Power  Company,  on 
North  Cow  Creek,  was  iit  commercial  operation. 
The  electric  current  for  the  lights  was  transmitted 
from  the  Shingletown  plant  of  the  company  at  Volta. 
From  Volta  to  Palo  Cedro  the  distance  by  the  main 
power  line  is  20  miles  ;  from  Palo  Cedro  to  De  La 
Mar  by  the  cross  line  it  is  18  miles,  and  thence 
by  the  new  line  to  Kilarc,  which  has  just  been  com- 
pleted, it  is  20  miles  more. 

The  Adams  County  Electric  Transit  Company  of 
Spokane,  Wash.,  expects  to  start  construction  work 
at  the  Spokane  end  of  the  line  this  spring.  The 
company  has  located  a  water  right  on  the  rapids 
in  Columbia  River  near  the  mouth  of  Spokane  River, 
and  is  planning  to  develop  30,000  horsepower  for 
the  new  enterprise.  The  company  proposes  to  run 
a  branch  from  Davenport  to  the  Columbia. 

Dr.  J.  J.  O'Brien  of  Los  Angeles  has  been  in  the 
vicinity  of  Hanford,  Cal.,  for  several  days  for  the 
purpose  of  looking  into  the  matter  of  establishing 
an  electric  power  plant  at  Coalinga,  to  be  run  by 
steam  generated  by  crude  oil  as  fuel.  The  plan 
contemplated  by  Dr.  O'Brien  is  to  erect  a  power 
station  at  Coalinga  and  run  lines  for  the  distribution 
of  electricity  for  light  and  power  to  Lemoore,  Ar- 
mona,  Laton,  Guernsey,  Dallas,  Corcoran,  Angiola, 
Wasco  and  throughout  the  Sunset  and  Kern  oil 
fields.  The  plan  is  to  distribute  electric  power  for 
pumping,  lighting  and  oil-development  purposes. 
Dr.  O'Brien  promises  to  commence  active  work  as 
soon   as   he   can  contract   for    i.ooo   horsepower. 

Surveyor  D.  Wishon  of  Porterville,  Cal.,  has  gone 
to  the  'Tule  River  region  to  see  about  clearing  the 
right-of-way  recently  obtained  from  the  govern- 
ment, in  the  forest  reserve,  for  the  Huntington  elec- 
tric powder  plant.  It  is  expected  that  work  on  the 
road  will  commence  about  the  end  of  January.  The 
water  for  power  will  come  from  the  Nelson  and 
Doyle  branches  of  Tule  River,  and  will  flow  through 
pipe  lines  to  a  reservoir  at  the  top  of  the  hill  about 
a  mile  above  the  forks.  Tlie  head  will  be  2,200 
feet,  developing  6,000  horsepower. 

The  trustees  of  San  Pedro,  Cal.,  are  considering 
the  calling  of  a  special  election  to  vote  bonds  to 
erect  a  municipal  lighting  plant.  The  trustees  be- 
lieve that  this  will  be  cheaper  than  to  accept  the 
Edison  company's  offer  to  install  200  more  lights 
at  a  cost  to  the  city  of  $1,200  a  year,  with  the 
proviso  that  if  a  contract  is  made  for  three  years 
light  will  be  furnished  at  66%  cents  each  a  month. 

The  San  Pedro  Electric  Construction  and  Fixture 
Manufacturing  Company  proposes  to  establish  a  fac- 
tory in  San  Pedro  for  the  manufacturing  of  electrical 
fixtures   of   different   kinds,   especially   switchboards. 

■The  first  i,500-ki!owatt  generator  of  the  American 
River  Electric  Company's  new  plant  at  the  mouth 
of  Rock  Creek,  six  miles  from  Placerville,  Cal.  is 
in  successful  operation.  The  principal  load  for  the 
first  few  days  has  been  the  lighting  of  Placerville, 
although  the  Hammon  dredge  at  Jenny  Lind  has 
been  tested  and  will  be  in  steady  operation  later. 

The  Arlington  and  Riverside  Electric  Company 
is  extending  its  line  through  North  Orange  Street. 
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Riverside,   Cal,   to  reach,  a  new   base  of  supply   at 
Highgrove.  '  ■' 

Plans  for  developing  power  to  operate  an  electric- 
light  and  power  plant  for  Walla  Walla,  Wash 
and  Pendleton,  Ore.,  will  be  selected  this  week  and 
construction  work  will  follow  immediately,  accord- 
ing to  I.  W,  Anderson,  general  manager  of  the 
Northwestern  Gas  and  Electric  Company,  which  has 
recently  purchased  the  plants  at  these  two  cities. 
On  the  Walla  Walla  River  it  is  proposed  to  develop 
2,500  .horsepower. 

The  Citizens'  Light  and  Traction  Company  of  Sa- 
lem, Ore,,  will  furnish  the  city  with  electric  light 
and  power  from  Silverton  after  February  1st  The 
Union  Light  and  Power  Company,  which  owns  and 
controls  the  Silverton  power,  is  putting  up  poles 
and  stringing  wires.  About  two-thirds  of  the  dis- 
tance between  Salem  and  Silverton  has  been  covered 
A. 

PERSONAL. 

Professor  F.  E.  Turneaure,  who  has  been  acting 
dean  of  the  college  of  engineering.  University  of 
Wisconsin,  since  the  death  of  the  late  Dean  John- 
son, was  appointed  to  the  position  permanently  on 
January  igth.  Professor  Turneaure  is  a  man 
greatly  respected  and  liked  by  the  student  body 
and  this  fact,  together  with  his  long  experience  in 
the  university  and  his  knowledge  of  the  affairs  of 
the  college  of  engineering,  will  make  him  an  able 
administrator. 

,T.  H.  Bailey  Whipple  has  returned  to  the  Sawyer- 
Man  Electric  Company  to  the  position  which  he  left 
last  summer  in  order  to  take  a  part  in  the  reorgani- 
zation of  the  sales  department  of  the  Nernst  Lamp 
Company  of  Pittsburg.  Mr.  Whipple  is  an  old  hand 
in  the  commercial  end  of  the  electric-lighting  field. 
He  was  general  sales  agent  with  the  Buckeye  Elec- 
tric Company  of  Cleveland.  0„  and  held  a"  similar 
position  with  the  Jandus  Electric  Company,  which 
was  an  offshoot  of  the  Buckeye  Electric  Company. 


ELECTRIC  LIGHTING. 

The  city  of  Conyers,  Ga.,  has  issued  bonds  to  the 
amount  of  $10,000  for  the  erection  of  an  electric- 
light   plant. 

White  &  Kyler  propose  to  put  in  an  electric-light 
plant  and  heating  system  at  Kirkwood,  III,  at  a 
cost  of  $8,000. 

The  Brookfield  Gas,  Electric  and  Heating  Com- 
pany of  Macomb,  III,  has  increased  its  stock  from 
$25,000  to  $50,000. 

Important  improvements  in  the  Warren  (R.  I.) 
power  station  of  the  New  York,  New  Haven  and 
Hartford  Railroad  will  be  made  this  year. 

W.  H.  Thompson,  manager  of  the  Illinois  Hy- 
draulic Press  Brick  Yard,  is  having  an  electric-light 
plant  installed  at  the  works  east  of  Edwardsville,  III. 

The  Eldorado  Industrial  Company  of  Eldorado, 
.'^rk.,  has  been  incorporated  with  a  capital  of  $80,000 
to  distribute  electricity  for  light,  heat  and  power 
purposes. 

A  franchise  has  been  granted  to  F.  F.  Taylor  and 
W.  B.  Merrill  by  the  city  of  Heflin,  Ala.,  for  the 
construction  of  an  electric-light  plant  and  system 
of  waterworks. 

J.  T.  Smith  of  Quincy,  III,  and  Edward  Rvan 
of  Chicago  will  establish  an  electric-light  plant  and 
other  public  utilities  at  Cotter,  Ark.  About  $75,000 
will  be  expended. 

The  electric-light  and  power  plant  at  Chickasha. 
I.  T.,  has  been  purchased  by  J.  W.  Hackaday  of 
Itasca,  Tex.,  and  will  be  operated  by  him  as  the 
Chickasha   Light  and   Power   Company. 

President  Douglas  of  the  Commercial  Association 
of  Eau  Claire.  Wis.,  has  appointed  a  committee 
composed  of  W.  K.  Coflin,  John  S.  Owen  and  others 
to  investigate  the  feasibility  of  establishing  a  mu- 
nicipal lighting  plant. 

The  Weather  Bureau  is  about  to  establish  a  new 
signal  station  on  Governors  Island  at  w-hich  an 
electric  current  will  supply  the  signal  lights.  A 
skeleton  tower  50  feet  high  will  be  erected  and 
topped  by  a  staff  25  feet  high.  The  signals  will  be 
set  according  to  indications  received  from  the  New 
York   office. 

-At  the  last  annual  meeting  of  the  stockholders  of 
the  De  \yitt  (Iowa)  Electric  Light  and  Power 
Company  it  w-as  decided  by  unanimous  vote  to  ex- 
pend a  few  thousand  dollars  in  improving  and  in- 
creasing the  capacit}'  of  the  plant.  As  the  business 
has  outgrown  the  plant,  it  will  be  necessary  to  in- 
stall some  new  and  larger  machinery. 

It  is  stated  that  Eduardo  J.  Chibas,  who  is  the 
engineer  and  concessionaire  for  the  proposed  electric 
plant  and  street  railway  at  Santiago,  Cuba,  wnll  let 
the  contracts  in  about  two  months  for  the  electric 
light  plant.  There  will  be  S.oco  i6-candlepower 
incandescent  and  ico  1,200-candlepower  arc  lights, 
and  the  plant  will  cost  about  $200,000.  The  com- 
mencement of  work  depends  upon  the  cit>-  awarding 
to  Mr.  Cbibas  a  contract  for  the  lighting  of  the 
cit>',  terms  for  which  are  now"  being  considered. 

Electric  lighting  of  trains  on  the  West  .•Kustralian 
government  railways  has  been  in  vogue  for  several 
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years  and  the  results  are  satisfactor3^  The  report 
of  the  acting  manager  of  the  government  railways 
indicates  that  as  the  system  is  extended  the  annua! 
cost  of  maintenance  is  decreased  proportionately. 
About  70  cars  have  been  equipped  with  electric 
lig"ht  at  an  average  maintenance  cost  per  car  of 
about  $gi  a  year.  Investigations  are  now  being 
made  as  to  the  economy  of  employing  ordinary  me- 
chanics to  attend  to  the  apparatus. 


ELECTRIC  RAILWAYS. 

The  Whitman  Railway  and  Power  Company  has 
been  incorporated  at  Colfax,  Wash.,  with  a  capital 
of  $500,000.  The  company  will  build  an  electric 
road  from  Palous  to  Colfax. 

Postmaster  Sharp  of  Chattanooga,  Tenn.,  is  still 
at  work  on  the  proposition  to  gain  the  government's 
consent  to  a  free  mail  delivery  on  the  cars  of  the 
Chattanooga  electric  railway.  Major  Warner,  it  will 
be  remembered,  recently  offered  the  free  use  of  his 
cars  for  transporting  the  mail,  and  the  only  thing 
now  to  be  considered  is  the  government's  consent 
to  the  boxes  going  back  on  the  cars. 

A  number  of  cars  operating  on  the  electric  line 
between  Racine,  Kenosha  and  Milwaukee,  Wis., 
were  snowbound  in  the  drifts  of  the  storm  in  that 
section  last  week.  One  car  with  three  men  and  two 
women  passengers  left  Racine  at  8:30  Monday  night 
and  did  not  reach  Kenoslia  until  9:30  Tuesday  morn- 
ing. The  passengers  failed  in  an  attempt  to  reach 
a  farmhouse  and  were  nearly  frozen  before  they 
got  back  to  the  car.  Snowplows  and  men  were 
sent   to   the    rescue. 

Ground  has  been  broken  for  the  big  new  central 
elevated  depot  of  the  Metropolitan  Elevated  railway 
at  the  corner  of  Jackson  Boulevard  and  Fifth  Ave- 
nue, Chicago,  for  the  eventual  accommodation  of  all 
the  West  Side  suburban  trains.  The  depot  site  and 
the  right-of-way  east  of  the  river  have  already  been 
purchased,  and  the  first  consignment  of  structural 
steel  has  already  arrived  in  Chicago.  Work  on  the 
structure  will  be  pushed  forward  with  all  possible 
speed,  as  it  is  intended  to  run  the  first  train  out  of 
the  new  depot  on  June  ist. 

The  Lake  Street  Elevated  Railway  Company  of 
Chicago  has  been  notified  that  unless  the  license  fee 
which  tlie  city  asserts  it  owes  is  soon  paid,  all 
cars  operating  without  a  license  will  be  stopped. 
The  same  methods,  it  is  intimated,  will  be  employed 
against  other  transportation  lines.  Some  time  ago 
Corporation  Counsel  Tolman  advised  that  the  com- 
panies be  required  to  take  out  a  license  for  each 
car,  which  shall  be  posted  in  the  car.  like  a  saloon 
license.  So  far  the  companies  have  failed  to  comply. 
The  fee  is  $50  a  year  a  car  for  every  car  owned  by 
llie  companies. 

An  important  item  of  electric-railway  news  last 
week  was  the  issuing  of  a  trust  deed  to  secure  a 
second-mortgage  bond  issue  of  $500,000  for  the  Au- 
rora, Elgin  and  Chicago  Railway  Company.  United 
States  Senator  Albert  J.  Hopkins  is  made  trustee 
in  the  instrument.  The  bonds  are  a  second  incum- 
brance on  all  the  property  of  the  company,  including 
the  main  line  of  electric  third-rail  road  from  Auror?., 
through  Kane,  DuPage  and  Cook  Counties  to  Chi- 
cago and  the  branches  to  Elgin  and  Batavia.  The 
original  lien  on  the  property  is  a  trust  deed  executed 
by  the  railway  to  the  American  Trust  and  Savings 
Bank,  securing  a  first-mortgage  bond  issue  of 
$3,oco,ooo. 


SOCIETIES  AND  SCHOOLS. 

The  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  on  the  evening  of  February  2d  at  the  rooms 
of  the  Western  Society  of  Engineers  in  the  Monad- 
nock  Building.  Manual  versus  automatic  telephony 
will  be  discussed. 

A  lecture  was  given  by  Herman  A.  Poppenhu- 
sen  before  the  Chicago  Association  of  Stationary 
Engineers.  January  20th,  the  subject  being  "Au- 
tomatic Mechanical  Stokers."  Incidentally  the  ques- 
tions of  handling  of  coals,  firing  of  boilers  and 
smokeless  combustion  were  discussed. 


PUBLICATIONS. 


pany  of  Buffalo,  N.  Y.  The  former  contains  illustra- 
tions and  descriptions  of  the  Buffalo  "B"  blowers, 
which  have  a  large  range  of  sizes  and  forms,  adapt- 
ing the  fans  to  an  extensive  variety  of  uses.  The 
exhausters  are  built  with  an  overhung  wheel  and  a 
single  unobstructed  inlet.  The  advantages  of  the 
mechanical  induced-draft  apparatus  are  that  it  en- 
ables the  burning  of  low-priced  fuel,  the  automatic 
control  of  fan  speed,  and  smokeless  operation,  and 
the  apparatus  is  independent  of  atmospheric  condi- 
tions, considering  the  exit  temperature  of  the  gases. 


MISCELLANEOUS. 


Jose  de  la  Horga  of  Texcoco,  Mexico,  has  pur- 
chased a  modern  flour-mill  plant  of  a  capacity  of 
150  barrels  a  day.  Electric  power  will  be  used  in 
operating  the  plant.  This  will  be  developed  from 
a  waterfall  four  miles  distant,  wdiere  180  horsepower 
can  be  generated.  The  power  will  also  be  utilized 
for  lighting  the  town  of  Texcoco. 

The  body  of  James  Smithson,  founder  of  the 
Smithsonian  Institution  at  Washington,  has  been 
brought  to  this  country  and  was  transferred  from 
the  steamship  Prinzessin  Irene  to  the  dispatch  boat 
Dolphin  with  appropriate  formalities  January  20th. 
The  remains  were  received,  with  simple  cere- 
mony on  board  the  Dolphin  and  taken  to  Washing- 
ton for  interment.  The  body  has  rested  in  a  ceme- 
tery in  Genoa  since  1829. 


TRADE  NEWS. 


"Volume  Blowers  and  Exhausters"  and  "Mechan- 
ical Induced  Draught"  are  the  titles  of  two  neat 
little  pamphlets  issued  by  the  Buffalo  Forge   Com- 


The  office  of  E.  Stiitz,  who  is  the  agent  for 
"Thermit"  in  this  country,  will  be  changed  from 
54  Front  Street  :o  43-47  Exchange  Place,  New  York 
city,  after  February  ist.  The  date  of  the  lecture 
to  be  given  by  Mr.  Stiitz  before  the  American 
Chemical  Society  on  the  subject  of  "Thermit"  has 
been    changed    to    February   25th. 

The  calendar  year  1903  and  the  month  of  De- 
cember, 1903,  showed,  respectively,  the  highest  rec- 
ord of  annual  and  monthly  exports  from  the  United 
States.  The  year's  export  figures,  as  presented  by 
the  Department  of  Commerce  and  Eibor,  through 
its  Bureau  of  Statistics,  were  $1,484,668,127,  and 
those  of  the  month  of  December.  $174,734,368.  The 
highest  preceding  record  for  any  calendar  year  was 
that  of  1900,  when  the  total  exports  were  $1,477,- 
946,113,  and  the  highest  preceding  record  for  a  single 
month  was  that  of  October,  1900,  ^Vhen  the  total 
was  $163,389,680. 

Reports  from  Berlin  are  to  the  effect  that  the 
Allgemeine  Company  has  acquired  from  the  Gen- 
eral Electric  Company  of  New  York  the  patent 
rights  to  the  Curtis  steam  turbine,  and  that  these 
two  companies  arc  to  unite  to  supply  capital  for 
the  Berlin  Steam  Turbine  Company,  the  capital  of 
which  is  to  be  $1,250,000.  Further,  the  Thomson- 
Houston  Electric  Company,  the  General  and  the 
Allgemeine  companies  are  to  establish  an  Italian 
turbine  company  with  a  capital  of  $1,200,000.  Ger- 
man electricians  expect  an  enormous  increase  in  the 
German  electrical  industry  as  the  result  of  the 
application  of  turbine  engines  to  the  iron,  coal  and 
other  leading  industries. 

E.  G.  Chamberlin,  formerly  vice-president  of  the 
Standard  Pole  and  Tie  Company,  has  associated 
himself  with  A.  J.  McKinnon  of  Maxton,  N.  C, 
in  the  incorporation  of  the  Southern  Exchange 
Company,  with  offices  at  97-99  and  lOi  Warren 
Street,  New  York.  The  latter  company  will  con- 
duct a  general  sales  agency,  making  a  specialty  of 
construction  material  for  steam  railroads,  trolley 
lines,  electric-light  and  telephone  plants.  Their 
pole  specialties  are  the  southern  white-cedar  and 
long-leaf  octagonals.  Mr.  Chamberlin  has  been 
favorably  known  by  the  trade  for  several  years,  and 
his  connection  with  Mr.  McKinnon,  who  has  an 
extended  acquaintance  among  the  millmen  in  the 
South,  should  be  a   fortunate  one. 

Russia,  with  its  141,000.000  people  and  an  area 
nearly  three  times  as  large  as  the  United  States, 
offers  an  inviting  market  for  American  manufac- 
turers. The  industries  of  that  country  are  as  yet 
in  their  infancy,  and  among  other  things  the  ad- 
vantages of  20  per  cent,  reduction  in  import  duties 
on  all  direct  shipments  to  Russian  ports  of  entry 
offer  opportunities  for  favorable  competition.  M. 
Gradstone  &  Co.  of  2  and  4  Stone  Street,  New  York 
city,  represent  exclusively  the  interests  of  American 
manufacturers  for  export  to  Russia  and  are  endeav- 


oring to  promote  direct  trade  relations,  on  a  cash 
basis,  between  American  manufacturers  and  Rus- 
sian importers.  They  are  represented  in  large  Rus- 
sian cities  and  contend  that  they  are  better  equipped 
for  trade  in  the  czar's  dominions  than  concerns 
whose  attention  is  divided  among'  several  countries. 
Catalogues    of    manufacturers    are    solicited. 

The  Sprague  Electric  Company's  New  York  office 
and  Watsessirlg  factory  forces  held  their  annual 
bowling  tournament  and  banquet  at  Smith's  Hotel, 
Roseville,  N.  J.,  on  January  i6th.  That  it  was  a 
success  goes  without  saying.  Besides  the  "boys" 
several  >of  the  officers  of  the  company  and  many 
heads  01  the  departments  were  present.  Four  bowl- 
ing matches  arranged  on  a  "sliding-scale  basis"  were  ' 
rolled.  The  representatives  of  the  office  force 
came  out  victorious  in  all  of  the  matches  after  hard- 
fought  battles  with  their  opponents,  the  representa- 
tives of  the  factory,  who  acted  as  hosts  on  this 
occasion.  It  may  be  noted  that,  although  they  were 
beaten  in  the  matches,  it  was  the  consensus  of 
opinion  of  all  present  that  as  hosts  Mr.  Charles  Noll 
and  his  confreres  were  without  equals.  After  the 
bowling  matches  everybodv  sat  down  to  a  banquet. 
After  the  coffee  had  been  served  and  the  last  "fuse" 
had  been  "blown"  the  toasts  were  "thrown  into 
circuit."  The  voltage  of  the  themes  of  these  toasts 
was  verj'  high,  and  the  "circuit-breakers"  of  laughter 
were  continually  being  "tripped."  Mr.  Issertel  of 
the    New   York  office   acted   as  toastmaster. 


BUSINESS. 


The  Jeffrey  Manufacturing  Company  of  Colum- 
bus, Ohio,  through  its  connection  with  the  Ohio 
Malleable  Iron  Company,  also  of  Columbus,  is  now 
in  the  field  soliciting  orders  for  high-grade  malleable 
castings. 

The  B.  F.  Sturtevant  Company  says:  "The  maxi- 
mum boiler  horsepower  in  central  power  stations  is 
only  attained  during  a  few  hours  of  the  day.  Dur- 
ing the  greater  part  of  the  day  the  capacity  required 
is  much  less  than  this  maximum.  On  this  account 
it  has  been  found  economical  and  practical  to  de- 
sign the  boilers  and  chimneys  of  ample  capacity 
for  this  load  and  to  force  them  above  and  up  to 
the  maximum  by  means  of  mechanical  draft.  This 
is  applied  with  equal  success  to  old  and  new  plants. 
In  the  new  power  station  of  the  Denver  Tramway 
Power  Company,  Denver,  Colo.,  mechanical  draft 
is  used  as  an  auxiliary,  to  the  natural  draft  pro- 
vided by  a  chimney  240  feet  high.  Artificial  draft 
is  furnished  by  three  Sturtevant  electrically  driven 
steel  plate  fans.  The  boiler  capacity  of  the  plant 
is    approximately   6,oco    horsepower." 

Among  cedar  companies  in  Michigan  it  is '  the 
custom  to  ship  the  poles  which  are  bought  from 
small  producers  and  also  those  lumbered  off  their 
own  lands  into  different  convenient  storage  yards. 
There  the  poles  are  assorted  into  their  different 
sizes,  receiving  usually  a  second  careful  inspection, 
the  first  being  made  in  the  woods.  Of  course  some 
companies  still  endeavor  to  ship  the  greater  por- 
tion of  their  slock  direct  from  the  woods,  but  this 
is  so  apt  to  cause  delay  in  getting  cars  and  confu- 
sion in  filling  "straight"  carloads  of  some  one  size 
from  a  small  stock  that  the  more  experienced  com- 
panies have  abandoned  it  almost  entirely.  The 
small  margin  in  poles  and  the  fierce  competition 
among  the  buyers  of  the  dift'erent  companies  in 
the  woods  have  led  to  the  adoption  of  every  economy 
possible,  but  this  yard  expense  is  something  that 
must  be  borne  if  orders  are  to  be  filled  promptly 
and  accurately,  especially  the  larger  orders.  How- 
ever far  this  reform,  if  it  may  be  called  such,  has 
gone  in  the  pole  business,  it  has  not  as  yet  been 
very  extensively  introduced  in  the  cedar-tie  busi- 
ness. The  Maltby  Lumber  Company  of  Bay  City. 
Mich.,  is  one  of  the  few  concerns  that  has  applied 
the  reasoning  and  experience  of  the  pole  business 
to  ties.  Nevertheless,  it  has  proved  a  very  attractive 
feature  in  securing  orders  and  will  doubtless  be 
followed  by  other  tie  companies  as  time  goes  on. 
A  railway  company  is  apt  to  find  itself  short  a 
few  thousand  ties,  or  possibly  but  a  carload  or  two. 
Then  the  advantage  of  calling  on  a  section  of  the 
country  where  ties  can  be  and  are  shipped  every 
month  in  thei  year  is  readily  appreciated.  High 
water,  poor  roads,  lack  of  water,  have  no  effect  on 
the  shipment  of  ties  that  are  concentrated  in  lots 
of  10,000  to  15,000,  especially  when  piled  in  yards 
located  in  the  same  favorable  position  as  regards 
competing  railroads,  as  the  best  pole  yards. 
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749.716.  Rail  Contact  Shoe.  George  W.  Brady  and 
Lawrence  R.  Jones,  Wheaton,  111.  Application 
filed  January  26,  1903. 
The  device  consists  of  a  body  portion  of  inverted  U- 
shape  in  cross-section,  provided  with  depending  sides 
adapted  to  partially  embrace  the  rail-head.  Sectional 
removable  contact  strips  arc  secured  to  the  inner  sur- 
faces of  the  sides  for  contact  with  the  corners  of  the 
rail,  and  a  removable  contact  block  is  secured  to  the 
body  intermediate  the  strips  and  adapted  for  contact  with 
the   lop  of  the  rail. 

749,743.  Speed  Indicator.  Thomas  H.  McQuown, 
Biggsville,  111.  Application  filed  September  26, 
1902. 


Issued  (Uyiited  States  Patent  OfJlce)  January  ig,  igo^ 

An  advancing  mechanism  for  the  indicating  device  is 
actuated  by  an  electric  magnet.  Within  an  electric  cir- 
cuit is  a  circuit  closer  and  breaker  controlled  t>y  a 
movable  part  of  the  macliine  to  which  the  indicator  is 
applied.  A  holding  and  releasing  device  for  the  ad- 
vancing mechanism  is  actuated  by  another  electric  mag- 
net having  an  electric  circuit  and  a  clock-controlled 
circuit   closer  and  breaker. 

749,769.  Electric  Sanitary  Closet.  James  H.  Wil- 
son, Lowell,  Mass.  Application  filed  October 
23,   1902. 

Combined  in  the  closet  are  a  bowl,  a  seat,  an  electric 
circuit,  means  for  closing  the  circuit  by  the  weight  of 
a  person,    a   burner  arranged    in    the   circuit  and    forming 


llie  pan  of  the  closet,  and  a  suitable  receptacle   in  wliich 
the    burner    is    pivoted. 

749.775-  Electrostatic  Relay.  Dan  la  Cour,  Copen- 
hagen, Denmark.  Application  filed  February  7, 
1903. 

The  combination,  with  an  electroscope,  comprises  a 
fixed  and  a  movable  electrode.  There  is  a  local  source 
of  electricity  for  charging  the  electrodes  and  circuit 
connections  between  the  source  and  the  .  elect  rode.--- 
whereby  the  latter  may  be  charged  with  the  same  po- 
tential, causing  them  to  repel  each  other,  or  with  dif- 
erent  potentials,  causing  them  to  attract  each  otlier.  A 
device  or  instrument  responds  to  electrical  influences 
independent   of  the   local   circuit  for  changing  the    status 
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of    the    circuit    connections    and    correspondingly    the    po- 
tentials  of    the   electrodes. 

749,785.  Battery  Plate.  Oskar  Frank,  Detroit,  Mich., 
assignor  to  Levi  J.  Lennox  and  the  Michi- 
gan Storage  Battery  Company,  Detroit,  Mich. 
Application  filed  May  2,   1903. 

A  grid  for  a  secondary-battery  plate  is  cast  in  one 
piece  with  an  outer  frame  forming  a  border.  Vertical 
bars  are  spaced  at  intervals  apart  and  horizontal  cross- 
bars of  triangular  cross-section  connect  the  vertical  bars 
at  intervals  apart  and  with  the  base  of  the  triangles,  flush 
alternately  with  the  opposite  faces  of  the  plate.  fSee 
cut.) 

741.791.  Means  for  Reproducing  Electrical  Varia- 
tions. Peter  C  Hewitt,  New  York,  N.  Y.,  as- 
signor to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  May  16, 
1902. 

As  a  means  for  reproducing  the  variations  of  current 
in  an  electric  circuit  an  electromagnet  is  subjected  to  the 
influence  of  the  variations  and  a  gas  or  vapor  apparatus 
is  located  in  the  field  of  the  magnet. 

741.792.  Means  for  Reproducing  Electrical  Varia- 
tions. Peter  C.  Hewitt,  New  York,  N.  Y.,  as- 
signor to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  May  16, 
1902. 

The  method  of  reproducing  current  variations  in  an 
electrical  circuit  consists  in  transforming  these  variations 
into  a  varying  field  of  force,  causing  the  field  of  force  to 
act  magnetically  upon  an  inclosed  gas  or  vapor  so  as 
to  produce  variations  of  electrical  resistance  in  another 
circuit. 

749,793-  Regulator  for  Gas  or  Vapor  Electric  Ap- 
paratus. Peter  C.  Hewitt.  New  York,  N.  Y., 
assignor  to  the  Cooper  Hewitt  Electric  Com- 
pany, New  York,  N.  Y.  Application  filed  May 
16.  igo2. 

In  an  electric-vapor  apparatus  in  which  a  path  is  pro- 
vided for  the  electric  current  between  a  positive  and 
a  negative  ekctrodcj  and  in  whose  normal  operations  a 
negative  flame  is  developed  at  the  negative  electrode  are 
magnetic  means  for  projecting  the  flame  in  such  a  direc- 
tion with  relation  to  the  path  of  the  current  between 
the  electrodes  as  to  produce  a  definite  normal  resistance 
in  the  apparatus. 

749.795-  Trolley  Stand.  James  Kermath,  Detroit, 
Mich.,  assignor  to  the  Eclipse  Manufacturing 
Company.     Application   filed    October  9,    1903. 

With  a  trolley  stand  is  combined  a  base  provided 
with  a  socket  having  grooves  in  its  side  walls  and  di- 
vided transversely  into  two  parts  upon  a  line  extending 
through  the  grooves  at  one  side  of  the  socket.  A  pivot 
post  is  provided  with  grooves  to  coincide  with  the  grooves 
in  the  socket.  Balls  are  adapted  to  be  inserted  in  the 
grooves  through  the  openings  formed  by  dividing  the 
base,  and  bolts  extend  through  openings  in  each  part 
of  the   base    to    secure   the  parts  together. 

749,798.  Central- energy  Telephone  System.  Kemp- 
ster  B.  Miller,  Chicago,  III,  assignor  to  the 
Kellogg  Switchboard  and  Supply  Company,  Chi- 
cago,   111.     Application  filed   December   19,   1900. 

A  combination  with  a  pair  of  telephone  lines  con- 
sists of  a  cord-circuit  to  loop  tlie  lines  together  for 
conversation  and  having  a  connecting  plug  at  each  end 
and  a  source  of  electricity  for  each  line  of  the  connected 
pair;  also  a  relay  associated  with  eacli  end  of  the  cord- 
circuit  and  operated  over  the  telephone  line  during 
conversation  from  the  corresponding  source  of  current 
but  de-energized  when  the  subscriber's  telephone  is  not 
in  use,  and  a  plug-seat  switch  for  each  of  the  connecting 
plugs.  A  supervisory  signal  for  each  end  of  the  cord- 
circuit  is  controlled  by  the  conjoint  action  of  the  relay 
and  plug-seat  switch  associated  with  the  corresponding 
end  of  the  cord-circuit. 

749.813.  Portable  X-ray  Apparatus.  Eugene  W. 
Caldwell,  New  York,  N.  Y.  Application  filed 
January    16,    1903. 

In  an  X-ray  apparatus  are  combined  a  coil  box,  a 
slotted  arm  adjustably  secured  to  the  coil  box,  a  rod 
sHdingJy  mounted  at  the  outer  end  of  the  arm  and  hav- 
ing a  universal  motion  with  respect  thereto,  and  means 
to  secure  the  rod  in  position  with  respect  to  the  arm. 
A  tube  clamp  at  the  outer  end  of  the  rod  adjustably 
supports   a   tube   from  the   coil  box. 

749.814.  Relay  Device.  John  P.  Downs,'  Cleveland, 
Ohio,  assignor  to  the  North  Electric  Company, 
Cleveland,  Ohio.     Application  filed  May  7,  1902. 

A  relay  device  with  a  helix-wound  core  consists  of 
a  polar  extension,  an  armature  engaging  therewith  and 
disposed  before  the  core,  an  interposed  actuating  part, 
a  plurality  of  contact  springs  adapted  to  be  actuated 
into  and  out  of  engagement  with  each  other,  and  ad- 
justing means  interposed  between  the  armature  and  the 
actuating  part. 

749,824.  Telephone  Exchange.  Nils  E.  Norstrom, 
Chicago,  III.,  assignor  of  two-thirds  to  John  An- 
derson, Salina.  Kan.,  and  M.  E.  Richardson, 
Sterling.  Kan.  Application  filed  November  23, 
1900. 

The  switching  mechanism  of  a  telephone  station  com- 
prises a  series  of  contact  points,  a  contact  arm  therefor, 
and  a  magnet  for  moving  the  contact  arm ;  also  a  bat- 
tery and  connections  for  operating  the  magnet,  a  circuit- 
breaking  device  in  the  connection,  a  receiver  hook  ar- 
ranged to  close  the  device  when  in  one  position  and  to 
open  it  when  in  another  position,  and  a  branch  connec- 
tion around  the  circuit-breaking  device  arranged  to  per- 
mit of  a  single  movement  of  the  contact  arm.  A  cen- 
tral oflice,  connections  from  the  central  oflice  to  the 
station,  and  means  whereby  the  magnet  may  be  operated 
from    the    central    oflice   are   provided. 

749,835.  Electromechanical  Switching  Mechanism. 
Walter  J.  Bell,  Los  Angeles.  Cal..  assignor  of 
one-half  to  Leon  F.  Moss^  Los  Angeles,  Cal. 
Application   filed    May  29.    1903. 

In  a  switching  mechanism  are  combined  a  motor-op- 
erated   member,    a    switch    element,    a    member    connected 


WESTERN     ELECTRICIAN 


with  the  switch  element,  to  move  the  latter,  a  clutch 
between  the  members,  an  electromagnet,  and  an  armature 
connected  with  the  clutch  and  arranged  to  be  moved 
by  the   magnet.      (See   cut.) 

749.841.  Portable  Electrically  Driven  Drilling  Ap- 
paratus. George  F.  Campbell  and  Stanley  T. 
Isherwood,  Bootle,  near  Liverpool,  England. 
Application   filed    November   26,    1901. 

Electrical    features    of    the    device    are    described. 

749.842.  Burglar  Alarm  for  Safes.  Henry  R.  Cas- 
sel,  London,  England.  Application  filed  May  3, 
1902. 

The  alarm  is  in  connection  with  the  combination  of 
an  air-tight  safe,  which  is  provided  with  means  for 
altering  the  pressure  of  the  enclosed  air.  A  main  cir- 
cuit has  a  contact  influenced  by  the  air  pressure. 

749.843-  Process  of  Extracting  Precious  Metals  by 
Electrolysis.  Henry  R.  Cassel,  New  York,  N.  Y. 
Application   filed    October  25,    1902. 

A  step  in  this  process  of  extracting  precious  metals 
by  electrolysis  consists  in  lifting  the  pulp  by  an  air  jet, 
distributing  the  same  between  the  electrodes,  and  simul- 
taneously amalgamating  the  cathodes. 

749,844.  Apparatus  for  Extracting  Precious  Metals 
by  Electrolysis.  Henry  R.  Cassel.  New  York, 
N.  Y.     Application  filed  October  25,  1902. 

Included  in  the  apparatus  are  a  tank,  vertical  elec- 
trodes, an  elevated  pulp  box,  and  a  perforated  launder 
above  each  anode  that  communicates  with  the  box.  A 
perforated  mercury  trough  extends  over  the  cathode, 
provided  with  means  for  imparting  a  reciprocal  move- 
ment to   the   trough, 

749,854.  Means  for  Converting  Faint  Vibrations 
into  Electrical  Energy.  William  H.  Fahrney, 
Chicago,  111.     Application  filed  January  10,  1903. 
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and  has  an  expanded  portion  between  its  ends  embedded 
within  the  body.  A  plunger  has  a  head  with  an  angular 
cross-section  movable  within  the  sleeve,  and  a  washer 
is  secured  to  the  end  of  the  sleeve.  A  spring  surrounds 
the  plunger  and  thrusts  against  the  head  and  agarnst 
the    washer. 

749,939-  Railway  Signaling  Apparatus.  John  F. 
Mickey,  Frank  T.  Bailey  and  Joseph  J.  Nop- 
penberger,  Baltimore,  Md.  Application  filed 
August    I,    1903. 

The  apparatus  is  for  third-rail  block  systems,  and 
comprises  the  following:  A  trolley  arm,  a  contact  roller 
mounted  thereon,  a  brush  connected  to  the  roller,  a 
danger  signal,  electrical  connections  between  the  signal 
and  the  brush,  an  anti- friction  roller  carried  by  the 
trolley  arm,  a  rail  and  a  projection  thereon  adapted  to 
contact  with  the  roller  to  raise  the  trolley  arm,  means 
for  holding  the  trolley  arm  raised,  and  a  mechanism 
for  releasing  the  trolley  arn;  and  allowing  the  same  to 
fall  by  gravity,  so  that  the  contact  roller  carried  thereby 
will  engage   the   third  rail. 

749,949-  Indicating  Dial  for  Snap  Electric  Switches. 
Charles  G.  Perkins,  Hartford,  Conn.  Applica- 
tion filed  October  29,   1903. 

An  indicating  dial  has  a  locking  plate  movably  at- 
tached to  one  face  and  provided  with  an  opening  that 
when  moved  to  one  position  is  eccentric  with  the  open- 
ing through  the  dial,  and  that  when  moved  to  another 
position  is  concentric   with  the  opening  through  the  dial. 

749,977-  Telephone-hook  Switch.  Ernest  E.  Yax- 
ley, Chicago,  111.,  assignor  to  the  American 
Electric  Telephone  Company,  Chicago,  III.  Ap- 
plication filed  June  12,  1901.  Renewed  December 
23,    1903- 

The  features  are  a  supporting  plate  having  a  standard 
thereon,  a  hook  lever  pivoted  to  the  standard,  and 
switch  springs  insulatingly  mounted  upon  ,  the  plate.  A 
leaf-lifting  spring  upon  which  the  hook  lever  bears  has 
its  free  end  interposed  between  the  springs  to  operate 
tliem. 


NO.     749,785.  —  BATTERY    PLATE. 

A  plunger,  an  adjustable  gauge  or  snppoit  thrjngh 
which  the  plunger  passes,  a  variable  resistance  oper- 
atively  related  to  the  plunger,  an  electric  circuit  in- 
cluding the  resistance,  and  means  included  in  the  circuit 
for  indicating  undulations  in  the  strength  thereof,  are 
included    in    the    device. 

749.S55-     Process  of  Producing  Electrodes  for  Stor- 
age    Batteries     and     Electrode.     Frederick     A. 
Feldkamp,  Newark.  N.  J.,  assignor  to  the  Elec- 
tra   Manufacturing   Company.     Application   filed 
May  19,  1903. 
The    process   consists   in   enclosing   a   perforated   metal 
plate    or    grid    in   an    open-mesh    fabric,    and  securing    the 
fabric  on  opposite  sides  of  the  plate  or  grid,  and  forcing 
an  active    material    in   a   plastic   or  semi-plastic  state   from 
the    outer    surface    of   the    fabric   on   the    one'  side    of  the 
plate    or    grid    into    and    through    the    interstices    of    the 
fabric  and  directly  upon   the  surface  of  the  plate  or  grid 
and    into    and    through    the    preparation    in    the    plate    or 
grid  and   into  and   through  the  fabric  upon  the  opposite 
side    of   the    plate    or    grid.      The    active    material   is   then 
dried  to  produce  a  hard  mass  of  active  material  in  which 
the  threads  of  the  fabric  are  incorporated. 

749,860.  Means  for  Loading  or  Unloading  Vessels. 
Henry  M.  Harding,  New  York,  N.  Y.  Appli- 
cation  filed   January   16,    1902. 

It  is  designed  to  provide  a  series  of  barges  or  floats 
with  a  section  of  overhead  electric  railway  on  each 
barge  or  float,  flexible  connections  between  the  sections, 
and  electrically  operated  carriers  traveling  on  the  railway. 

749.867.  Method  of  Securing  Electric  Wires.  Alex- 
ander Kline.  Jersey  City,  N.  J.  Application 
filed    March    31.    1902. 

A  tie  wire  has  .a  flattened  middle  part  for  winding 
around    the    line. 

749.868.  Power  -  transmission  Device.  John  F. 
Krcma,  Chicago,  111.  Application  filed  July  23. 
1903. 

In  combination  with  a  motor  and  its  driving  shaft 
are  frictional  rollers  in  peripheral  engagement  there- 
with, and  a  rotatable  friction  disk  engaging  one  on  each 
side  of  the  pair  of  friction  rollers.  A  rotative  shaft 
with  a  non-rotative  nut  on  each  end  thereof  is  adapted 
when  the  shaft  is  rotated  to  move  the  disks  oppositely, 
and  a  shaft  operatively  connected  with  the  friction  disks 
is    driven    thereby. 

749,916.  Trolley  for  Overhead  Electrical-conductor 
Systems.  Eugenio  Cantono.  Rome,  Italy.  Ap- 
plication filed  August  3.   1903. 

A  trolley,  in  the  working  of  which  springs  are  largely 
employed,    is    described. 

749.919.  Handle  for  Snap  Switches.  Charles  A. 
Qark.  Hartford,  Conn.  Application  filed  Jan- 
uary  3.    1903. 

The  handle  consists  of  a  body  of  molded  insulating 
material,    and    a    sleeve    that    is    angular    in    cross-section 
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749,982.  Electrical  Signaling  System.  Henry  P. 
Clausen,  Chicago,  111.,  assignor  to  the  American 
Electric  Telephone  Company,  Chicago,  111.  Ap- 
plication  filed   December   19,    1901. 

An  electric  lamp,  a  source  of  current  supply,  a  nor- 
mally open  circuit  including  the  lamp  and  source  of 
current  supply  are  described.  The  circuit  and  source  of 
current  supply  are  capable  of  furnishing  an  abnoriDally 
strong  current  to  the  lamp.  A  normally  open  shunt 
or  parallel  connection  extends  around  the  lamp,  and  a 
relay  for  automatically  closing  the  normally  open  shunt 
or  parallel  connection  is  arranged  so  as  to  reduce  the 
current  through  the  lamp.      (See  cut  on  next  page.) 

749^998-    Electric    Tube   Lamp.    Daniel    M.    Moore, 
Newark,    N.    J.    Application    filed    January   22, 
1903. 
In    an    electric    lamp    wherein    the    illuminating   agent 
consists  of  a  luminous  gas  traversed  by  electric  currents 
and  contained  in  a  sealed   enclosure    is  an  internal  elec- 
trode,   consisting    essentially    of    a    thin    film    of    carbon 
applied   to   a   non-conducting   surface,   but  in   union  with 
the  leading-in  wire. 

749,999.  Electrode  for  Electric  Tube  Lamps,  Daniel 
M.  Moore,  Newark,  N.  J.  Application  filed 
February  26,    1903. 

Combined  with  a  tube  or  other  receptacle  containing 
a  rarefied  gas  or  vapor  is  an  exterior  energy- transferring 
electrode,  and  means  for  excluding  air  from  a  junction 
point   between    the  electrode    and  the    tube    or  receptacle. 

750.009.  Electromagnetic  Gearing.  Eric  Thordon, 
Pittsburg.  Pa.,  assignor  to  the  Westinghouse 
Machine  Company.  Application  filed  February 
6.  1903. 

The  combination  consists  of  a  driving  shaft  having 
an  annular  set  of  electromagnet  coils,  a  shaft  having 
an  annular  set  of  electromagnet  coils  arranged  to  move 
in  proximity  to  the  electromagnet  coils  of  the  first  set 
and  means  for  conducting  the  magnetic  flux  between 
adjacent   poles  of  the    two   sets  of  magnet  coils. 

750.010.  Air  Brake.  George  Westinghouse,  Pitts- 
burg. Pa.,  assignor  to  the  Westinghouse  Air 
Brake  Company,  Pittsburg,  Pa.  Application 
filed  June  2,    1903. 

An  electrically  operated  release-valve  device  is  used 
for  controlling  communication  from  the  main  reservoir 
to  the  train  pipe,  and  there  are  means  wnthin  reach  of 
the  motorman  for  controlling  the  operation  of  the  re- 
lease-valve   device. 

750.012.  Fire-alarm  Mechanism.  Leonidas  G.  Wool- 
ley,  Kenton.  Ohio,  assignor  to  Asa  C.  Cooney, 
Kenton,  Ohio.    Application  filed  April  27..  1903. 

Drive  mechanism  for  controlling  the  indicating  device 
is  brought  into  operation   by  magneto-motors. 

750.013.  Fire-alarm  System.  Leonidas  G.  Woolley, 
Kenton,  Ohio,  assignor  to  Asa  C.  Cooney,  Ken- 
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ton,  Ohio.  Original  application  filed  April  27, 
1903.  Divided  and  this  application  filed  July  6, 
1903. 

Combined  with  a  number  of  electric  circuits  including 
alarm  boxes  is  a  si^aling  mechanism  adapted  to  be 
set  in  operation  by  the  turning  in  of  an  alarm,  and 
means  for  cutting  out  all  of  the  electric  circuits  imme- 
diately after  the  signaling  mechanism  is  set  in  operation. 
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750.038.  Attemperating  Device.  Milton  H.  Shoen- 
berg,  San  Francisco,  Gal.  Application  filed 
March   16,   1903. 

The  device  has  a  suitable  support  interposable  In  a 
fluid  conduit,  a  rheostat  carried  by  the  support,  and 
connections  including  a  conducting  plug  parallel  with 
the  support  and  having  a  fluid  passage  through  It.  A 
solid  conductor  is  parallel  with  the  perforated  plug,  and 
the  rheostat  is  in  electrical  connection  with  the  con- 
ductor   and    plug. 

750.039.  Ruhmkorff  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex 
Magnet  Company.  Application  filed  August  21, 
1903. 

Included  in  the  combination  is  an  induction  coil,  an 
electromagnet  and  a  vibratile  circuit-controller,  the  cir- 
cuit-controller being  operated  by  the  combined  action  of 
the  coil  and  electromagnet. 

750.040.  Vibratory  Circuit-controller.  Richard  Var- 
ley, Providence,  R.  I.,  assignor  to  the  Varley 
Duplex  Magnet  Company.  Application  filed 
October    19,   1903. 

A  vibratile -con  tact  device  for  electric  circuits  con- 
sists of  two  members,  one  of  which  is  vibratory  and 
the  other  fixed;  one  of  them  carrying  a  number  of 
contacts  adapted  to  engage  with  the  other  and  a  circuit 
in  which  the  number  of  contacts  are  connected  in  paral- 
lel relation. 

750.041.  Vibratory  Circuit-controller.  Richard  Var- 
ley, Providence,  R.  I.,  assignor  to  the  Varley 
Duplex  Magnet  Company.  Application  filed 
October  19,  1903. 

Means  co-operate  with  the  vibratile  element  for  open- 
ing and  closing  the  circuit  successively  more  than  once 
during  each  to-and-fro  excursion  of  the  vibratile  ele- 
ment. 

750,068.  Electrically  Operated  Railway  Gate.  Max 
Spinrad  and  Hans  Buechting,  New  York,  N.  Y. 
Application  filed  June  16,  1903. 

An  apparatus  for  operating  railway  gates  consists  of 
plates  formed  of  insulating  material  and  pivotally  con- 
nected with  the  gate  supports.  Contact  points  connect 
with  the  plates  and  with  a  source  of  electric  supply,  and 
spring  arms  are  attached  to  the  supports  and  provided 
with  contact  points 'which  are  adapted  to  engage  with 
the  points  upon  the  plates  and  which  are  also  connected 
with  the  source  of  electric  supply.  Magnets  are  secured 
to  the  supports  and  connect  with  the  source  of  electric 
supply,  and  armatures  connect  with  the  frame  of  the 
magnets  and  have  projecting  fingers  which  are  adapted 
to  engage  with  the  plates,  the  armatures  being  operated 
by  the  aforesaid  magnets  and  adapted  to  throw  into 
and  out  of  contact  the  various  points  to  break  and  cTose 
the  various  circuits.  Devices  are  connected  with  one  of 
the  rails  of  the  track  and  adapted  to  be  operated  by 
the  wheels  of  a  car  for  moving  the  plates  to  throw 
into  and  out  of  contact  the  various  contact  points  and 
to   reverse  the   current .  which  operates  the   motor. 

750.093.  Electric  Resistance  Furnace.  Alfred  H. 
Cowles,  Cleveland,  Ohio.  Original  application 
filed  November  20,  1902.  Divided  and  this  ap- 
plication  filed    April   21,    1903. 

The  furnace  comprises  a  resistance  conductor  in  posi- 
tion to  heat  the  charge,  means  for  passing  through  the 
conductor  an  electric  current  the  density  of  which  in- 
creases to  a  maximum  through  a  portion  of  the  con- 
ductor in  proximit>*  to  the  charge,  and  thereby  heating 
it  uniformly,  and  means  adjacent  to  the  region  of  maxi- 
mum-current density  for  withdrawing  a  product  by  grav- 
ity. 

750.094.  Process  of  Smelting  Materials  and  Pro- 
ducing Carbide.  Alfred  H.  Cowles,  Cleveland, 
Ohio.     Application  filed  October  20,  1903. 

The  process  of  producing  calcium  carbide  consists  in 
preheating  a  charge  of  lime  and  carbon  by  passing  hot 
gases  through  it  whereby  its  electrical  conductivity  is 
increased  and  electrically  heating  the  preheated  charge 
to  the  required  temperature  by  a  current  passing  through 
a  resistance  conductor,  and  increasing  the  heat  supplied 
by  the  resistance  conductor  along  the  path  of  the  electric 
current. 

.750,C9S-  Process  of  Electrically  Heating  Materials. 
Alfred  H.  Cowles,  Cleveland,  Ohio.  Applica- 
tion filed   November  5,   1902. 

The  material  is  placed  in  proximity  to  a  resistance 
conductor  of  loose,  broken  or  granular  material  and  an 
electric  current  is  passed  through  the  conductor.  The 
current  density  is  increased  through  a  portion  of  the 
conductor  in   proximity   to  the  material. 


750,096.  Process  of  Effecting  Chemical  Changes. 
Alfred  H.  Cowles,  Cleveland,  Ohio.  Applica- 
tion filed  November  5,  igo2. 

The  terminals  of  a  source  of  electric  current  are 
placed  in  contact  with  different  parts  of  a  body  of  car- 
bide-forming materials,  and  an  electric  current  is  passed 
between  the  terminals.  The  current  density  along  the 
path  of  the  current  is  increased  in  the  body  to  a  point 
where  the  heat  generated  by  the  resistance  of  the 
body    causes    the    materials    to    react    to    form    carbide. 

750,098.  Motor.  Bertram  J.  Delzeit,  Philadelphia, 
Pa.     Application   filed    October   31,    1903. 

An  independent  series  of  batteries  is  electrically  con- 
nected with  one  brush  of  the  motor  and  contacts  are 
connected  to  the  series  of  batteries.  A  disk  is 
adapted  to  be  rotated  by  the  motor,  and  means  operated 
by  the  disk  are  provided  for  establishing  an  electrical 
connection  between  the  contacts  successively  and  the 
other    brush    of    the    motor.      (See    cut) 

150,102.  Electric  Automobile.  Thomas  A.  Edi- 
son, Orange,  N.  J.  Application  filed  January 
9,    1903. 

With  the  driving  motor  and  the  storage  batteries  is 
combined  a  separate  fluid-pressure  engine  connected  with 
the  armature  shaft  of  the  motor  for  operating  the  lat- 
ter as  a  generator  for  recharging  the  batteries.  A 
flexible  connection  with  the  engine  is  provided  for  sup- 
plying   fluid   pressure   thereto. 

750,115.  Automatic  Electric  Pump.  Francis  L.  Orr, 
Xhurman,  Iowa,  assignor  of,  one-half  to  William 
W.  Keyser,  Percival,  Iowa.  Application  filed 
September  9,  1903. 

The  invention  comprises  the  following :  A  pump  bar- 
rel with  piston,  piston  rod  and  valves,  a  battery  circuit, 
a  solenoid,  with  reciprocating  core  connected  in  align- 
ment with  the  pump  piston  rod,  an  automatic  swrtch 
controlled  by  the  solenoid  core  and  an  inclosing  casing 
for  the  solenoid  made  tight  and  in  open  communication 
with  the  top  of  the  pump  to  form  an  air  chamber  for 
the   same. 

750.117.  Electrically  Operated  and  Controlled  Rail- 
way Signal.  Robert  D.  Peters,  Knox,  Ind. 
Application  filed  November  21,  1902. 

The  various  parts  of  the  signal  are  operated  by 
radially  arranged  electromagnets  having  circuits  to  op- 
erate the  magnets  independently  of  each  other.  Pivotally 
supported  armatures  for  the  magnets  are  arranged  to 
stand  normally  with  their  free  ends  in  the  path  of  the 
stop-lug  on  a  disk,  and  a  lamp  is  provided  to  illumine 
the    segmental    panes. 

750.118.  Apparatus  for  Duplicating  Sound-record 
Cylinders  of  Phonographs,  etc  Ademor  N. 
Petit,  Waterloo,  near  Liverpool,  England.  Ap- 
plication filed    March  25,   1903. 

The  device  is  for  the  manufacture  of  duplicate  sound- 
record  cylinders  for  phonographs,  and  among  other  de- 
tails is  provided  with  an  electrodcposit  cylindrical  matrix 
to    receive    a    blank    celluloid    cylinder. 

750.119.  Celluloid  Phonograph  -  record  Cylinder. 
Ademor  N.  Petit,  \\''aterloo.  near  Liverpool, 
England.     Application   filed    March    25,    1903. 

Details  are   described. 

750,132.  Electromagnet.  Illius  A.  Timmis  and  Ed- 
gar W.  Timmis,  London,  England.  Application 
filed  June  19,  1903. 
A  helix  having  a  tapering  central  cavity  and  a  tapering 
external  surface  is  combined  with  a  naked  armature 
having  a  core  and  a  depending  rim,  both  tapered  on 
lines  parallel   to  the  adjacent  surfaces  of  the  helix. 

750.139-  Electrical  Controller  for  Railway  Cars. 
Harlan  P.  Wellman,  Ashland,  Ky.  Application 
filed   November  19,    1903. 

An  electrical  controller  and  casing  therefor  is  equipped 
with  a  fluid-pressure  brake  system,  provided  with  a  vafve. 
AiT  exhaust  pipe  leads  from  the  valve  to  the  casing 
for  discharging  the  exhaust  from  the  valve  into  the 
casing   in    the   form  of   spray. 
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750,150.  Electric  Fire  Alarm.  Joseph  A.  Barten 
and  Samuel  R.  Sneeringer,  Philadelphia,  Pa. 
Application  filed  April  30,   1903. 

A  contact  is  provided  with  a  movable  member  and 
means  for  closing  the  contact  when  the  temperature 
reaches  a  predetermined  degree.  A  guide  rod  is  mounted 
upon  the  movable  member,  and  a  head  is  mounted  ad- 
jacent to  the  guide  rod.  A  spiral  spring  encircling  the 
guide  rod  and  engaging  the  movable  member  and  the 
head  has  means  controllable  at  will  for  securing  the 
head  at  different  points  for  the  purpose  of  tensioning 
the  spring  to  any  desired  degree. 

750.170.  Method  of  Electric  Heating.  Alfred  H. 
Cowles,  Qeveland,  Ohio.  Application  filed  No- 
vember 5,  1902. 

The  process  consists  in  passing  an  electric  current 
through  a  pool  of  conductive  material,  maintaining  in 
such  poo!  a  region  of  maximum-current  densitj',  feeding 
into  contact  with  such  pool  a  suitable  charge,  and  with- 
drawing the  product  from  the  region  of  maximum-cur- 
rent   den5it>'. 

750.171.  Electric  Furnace.  Alfred  H.  Cowles, CI eve-_ 
land.  Ohio.  Application  filed  November  20," 
1QO2. 

An  electric-resistance  furnace  comprises  a  hearth  ar- 
ranged   to    support    a    body    of    conductive    material    and 


means  for  passing  through  the  body  an  electric  current 
the  density  of  which  increases  to  a  maximum  along 
the  path  of  the  current  in  the  body.  Means  are  pro- 
vided adjacent  to  the  region  of  maximum-current  density 
for  withdrawing  a  product  by  gravity. 

750.179.  Electric  Blanket.  Charles  Foglesong,  St 
Paul,  Minn.  Application  filed  September  14, 
1903. 

Combined  in  an  electrotherapeutic  blanket  is  an  Inner 
sheet  of  absorbent  material  to  come  in  contact  with  the 
skin  of  the  patient,  an  intermediate  sheet  having  con- 
tinuous wires  laid  closely  therein,  and  an  outer  sheet 
formed  of  non-conducting  material,  the  whole  being 
united  to    form  a   sanitary  article. 

750.180.  Method  of  Controlling  Spark  Production. 
Lee  De  Forest,  New  York,  N.  Y.  Application 
filed  June  17,  1903. 

One  claim  reads:  In  spark  telegraphy,  the  method 
of  precipitating  sparks  between  normally  inoperative 
sparking  terminals,  consists  in  increasing  at  will  the 
condition  of  ionization  of  the  medium  bet^veen  the  spark- 
ing   terminals.      (See    cut.) 

750.181.  Device  for  Gearing  Ice  from  Antennae. 
Lee  De  Forest,  New  York,  N.  Y.,  and  Walter 
G.  Clark,  Seattle,  W^ash.  Application  filed  June 
17,    1903- 

In  combination  with  an  antenna  in  a  wireless  signal- 
ing apparatus  is  a  generator  of  electromotive  force  of 
large  amperage,  and  a  conductor  connected  with  the 
upper  end  of  the  antenna.  Means  for  including  the 
conductor  and  the  antenna  in  a  closed  circuit  with  the 
generator    are    provided. 
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750,198.  Socket  for  Incandescent  Lamps.  Owen 
E.  Kenney,  Toledo,  Ohio,  assignor  to  the  Yost- 
Miller  Company.  Application  fihd  June  16, 
1902. 

A  switch-containing  barrel  is  composed  of  upper  and 
lower  sections  of  insulating  material  secured  together 
by  conductor  plates,  having  their  ends  curved  and  in 
parallelism  with  the  insulator  sections  and  secured 
thereto  by  screws.  A  vibrative  switch  is  composed  of 
a  single  piece  of  spring  metal  returned  at  one  end  to 
conform  to  the  curve  of  the  conductor  plate,  and  secured 
in  fixed  relation  therewith  by  the  screw  employed  to 
attach    the   conductor   plate  to   the   insulator. 

750,207.  Electromagnetic  Brake.  John  S.  Lock- 
wood,  Kansas  City.  Mo.  Application  filed  June 
23,    1902. 

A  magnetizable  drum  consists  of  a  suitable  support, 
an  electromagnet  movably  mounted  on  the  support  and 
having  two  cores  provided  each  with  a  groove,  and  an 
armature  mounted  in  the  grooves  and  adapted  to  bear 
upon  the  drum.  Two  magnetic  portions  and  a  third 
non-magnetic    connecting    portion    are    also    described. 

750,223.  Electric  Block  System.  Frederick  C  Rob- 
inson, Farmington.  Maine.  Application  filed 
August   22,    1903. 

The  apparatus  is  in  combination  with  a  source  of 
electricity  at  each  end  thereof,  and  is  comprised  as  fol- 
lows: A  series  of  lamps  electrically  connected  with  the 
sources  and  arranged  in  groups,  switches  adjacent  the 
ends  of  the  series,  electrical  connections  between  the 
switches  and  the  sources  of  electricity  and  the  lamps, 
whereby  when  the  switches  are  closed  the  lamps  are 
included  in  an  electric  circuit,  and  independent  means 
for  throwing  each  group  of  lamps  into  circuit  with  the 
sources    of    electricity. 

750,239.  Electrically  Heated  Soldering  Iron.  Will- 
iam J.  Bowen,  Cleveland,  Ohio,  assignor  to  the 
Williams-Abbott  Electric  Company,  Ceveland, 
Ohio.     Application   filed   August   17,   1903. 

The  heating  coil  is  mounted  on  a  core  or  spool  and 
is  provided  with  a  tapped  receptacle  or  socket  at  its 
forward  end,  a  removable  soldering  tip  similarly  tapped 
and  adapted  to  screw  into  the  socket,  and  a  covering 
of  graphite  or  similar  substance,  adapted  to  assist  in 
protecting  the  engaging  parts  of  the  screw  joint. 

750,244.  Fuse  for  Electric  Circuits.  Elwood  C. 
Phillips,  Chicago,  111.  Application  filed  January 
9,    1903. 

The  device  comprises  a  cylindrical  insulating  base  hav- 
ing a  metal  sleeve  on  one  end  and  having  its  opposite 
end  diametrically  enlarged;  provided  also  with  a  central 
cavity  open  on  one  side  and  an  annular  cavity  sur- 
rounding the  same  and  provided  in  its  outer  wall  with 
a  recess.  A  cap  is  dctachably  secured  on  the  enlarged 
end  of  the  base  and   forms  a  closure  therefor. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  States  Patent  Ofiice)  that  expired 
on  Januarv  25,    1904: 

356,496.     Electrical  Elevator.     Norton  P.  Otis,  Yonkers,  N.  Y. 

356,576.     Electric    Motor.      Philip    Diehl,    Elizabeth,    N.    J. 

35^1579-     Electric   Locomotive.     H.    Erhardt,  Boston,   Mass. 

356,580.  Supporting  Frame  for  Electric  Lamps.  Herbert 
H.  Fairbanks  and  William  H.  Coughlin,  Worcester, 
Mass.,  assignors  to  the  Worcester  Electric  Light  Com- 
pany,   Worcester,   Mass, 

356,605.  Electric-Clock  Alarm.  Milton  M.  Smith  and  Ferdi- 
nand P.  Tones,  Buffalo,  N.  Y..  said  Smith  assignor  to 
Josephine    R.    Smith,    Buffalo,    N.   Y. 

356.632.     Electric  Cut-out.     John   Fuchs.   Beardstown,  111. 

356,640.  Process  of  Manufacturing  Amalgams  by  Electro- 
lysis. Arthur  S.  Hickley,  Montreal,  Quebec,  Canada, 
assignor  to   the    Electric  Amalgam    Company  of  Maine. 

356.667.  Dynamo  Electric  Machine.  Sidney  H.  Short,  Den- 
ver,   Colo. 

356.688.     Telephone.     Edward  H.  Johnson,   New  York,  N.  Y. 

356.6S9.     Telephone.      Edward   H.    Johnson.    New  York.  N.  Y. 
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Power    Supply    at   the    St.    Louis 
Exposition. 

The  numerous  brief  items  that  have  appeared 
irom  time  to  time  in  the  technical  press  regarding 
the  generation  and  distribution  of  electrical  energy 
at  the  St.  Louis  Exposition  have  given  only  a  gen- 
eral idea  of  the  magnitude'  and  characteristics  of 
perhaps  the  largest  power  plant  ever  erected  for  tem- 
porary' use.  Up  to  the  present  time  but  few  details 
have  been  available,  and  it  is  the  purpose  of  this 
article    to    present    an    outline    of    the    engineering 


Light  and  Power  Company  will  barely  suffice  to 
illuminate  Festival  Hall,  the  Cascades  and  the  ad- 
jacent buildings. 

At  an  early  date  in  the  development  of  the  St. 
Louis  Exposition  it  was  found  that  the  only  area 
available  for  the  large  boiler  capacity  necessary  was 
the  tract  just  west  of  Machinery  Hall,  and  accord- 
ingly plans  were  drawn  for  the  Steam,  Gas  and 
Fuel  Building  (see  Figs.  3  and  4,  on  next  page), 
200  feet  by   300   feet   in   size. 

The  Palace  of  Electricity,  one  of  the  first  build- 
ings  to  be   erected,   had  been   located  on  an  island 


briquetting  machinery   and  other  apparatus   for   the 

manufacture  and   handling  of  fuel. 

Fig.  2  is  an  exterior  view  of  Machinery  Hall,  while 
Fig.  8  is  a  detail  of  the  north  main  entrance  of  the 
same  building,  showing  elaborate  ornamentation. 
Fig.  9  is  a  plan  of  the  west  end  of  Machinery  Hall, 
just   spoken   of,   showing  power-plant   exhibits. 

At  the  St.  Louis  Exposition  electric  energy  will 
be  available   from  three  sources : 

First — The  Westinghouse  plant,  which  consists  of 
four  2,000-kilowatt,   direct-connected  generators. 

Second — The   exhibitors'   power  plant,   which  will 


FIG.     I.       POWER    SUPPUY    AT    THE    ST.    LOUIS    EXPOSITION  — WESTINGHOUSE    SERVICE    PLANT    IN    MACHINERY    HALL    IN    COURSE    OF   ERECTION. 


features  of  this  installation  which  has  occupied  the 
attention  of  the  electrical  engineering  staff  of  the 
St.  Louis  Exposition  for  more  than  two  years. 

At  the  Pan-American  Exposition,  to  consider  the 
latest  American  international  exhibition,  the  prox- 
imity of  Niagara  Falls  made  it  possible  to  obtain  a 
large  amount  of  electrical  energy  from  a  station 
already  in  operation  and  with  the  installation  of 
but  very  little  electrical  apparatus.  At  St.  Louis, 
however,  the  conditions  are  such  that  nearly  all  of 
the  energy  necessary  to  carry  out  the  elaborate 
scheme  of  lighting,  pumping  and  working  the  exhibits 
must  be  derived  from  a  temporary  exposition  power 
plant,  as  none  of  the  local  companies  is  in  a  position 
to  supply  such  enormous  quantities  of  electrical 
energy.  The  chief  feature  of  the  Buffalo  Exposi- 
tion was  the  lighting  effects  obtained,  using  the 
Electric  Tower  as  a  centerpiece.  Buffalo  was  essen- 
tially an  electrical  exposition,  and  yet  four  times 
the  amount  of  electrical  energy-  used  there  will  be 
necessary  successfully  to  carry  out  the  plans  of  Mr. 
Henry  Rustin  and  his  successor,  Mr.  Edward  B. 
Ellicott.  At  Buffalo,  too,  one-half  of  the  electrical 
energy  was  obtained  from  Niagara  Falls,  while  at 
St.  Louis  the  power  supplied  by  the  Union  Electric 


west  of  the  Grand  Basin,  and  after  a  careful  study 
of  the  situation  it  was  deemed  inadvisable  to  install 
steam-driven  generators  in  this  building,  as,  in 
order  to  accomplish  this,  live  steam  must  be  piped 
more  than  1,400  feet  and  carried  under  a  lagoon 
nearly  ico  feet  wide.  For  this  reason  it  was  de- 
cided to  convert  the  west  end  of  Machinery  Hall 
into  a  model  power  plant,  in  which  would  be  in- 
stalled all  direct-connected  units  supplying  power 
to  the  exposition  mains.  As  this  scheme  was  de- 
veloped it  became  apparent  that  the  Steam,  Gas  and 
Fuel  Building  would  be  inadequate  for  the  large 
installation  of  boilers  required,  and  accordingly  it 
was  extended  125  feet  westward,  riaking_  a  total 
area  of  97.500  square  feet,  or  nearly  2%  acres.  The 
pi  incipal    items    installed    in    this    building    include : 

Babcock  &  Wilcox  boilers  (contract),  15,000 
square  feet. 

The  American  exhibit  boilers,   17,500  square  feet. 

Foreign  boilers.   5,000  square  feet. 

Fire  pumps,  3,500  square  feet. 

Gas  producers,  coal-crushing  machinery,  etc.,  30.- 
coo  square  feet. 

Between  Machinery  Hall  and  the  Steam,  Gas  and 
Fuel    Building    will    be   located    several    exhibits    of 


be  composed  of  engines  and  generators  installed  on 
exhibit  basis  by  a  score  of  builders. 

Third— The  Union  Light  and  Power  Company  of 
St.  Louis,  which  has  a  contract  to  furnish  the  ex- 
position with  7,500  kilowatts  from  its  new  station 
on    the    ilississippi    River. 

The  energy  from  all  of  these  sources  is  handled 
from  a  ver}-  large  switchboard  installed  in  a  gallery 
along  the  west  end  of  Machinery  Hall,  and  thence 
is  distributed  at  6.600  volts  through  a  main  subway 
and  branch  conduits  to  all  of  the  exhibit  buildings 
and    such   other  locations  as   are   required. 

Ste.\m^  Gas  axd  Fuel  Bl'ildixg. 

The  Steam,  Gas  and  Fuel  Building,  3C0  by  325 
feet,  was  erected  by  the  American  Bridge  Company 
at  the  contract  price  of  $100,000.  The  framework 
of  this  building  is  entirely  of  steel,  the  walls  being 
cinder-concrete,  formed  by  boxing  in  the  girders 
and  pouring  the  intervening  space  with  concrete.  A 
large  window  and  sln'light  area  furnishes  the  day- 
light illumination.     At  night  arc  lamps  will  be  used. 

The  interior  of  the  building  presents  a  striking 
appearance,  owing  to  the  light  character  of  its  con- 
struction and  the  height  of  the  roof.     Fig.  3  show? 
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the  steel  framework  just  before  the  completion  of 
the  concrete  walls.  The  building  as  it  now  stands 
(Fig.  4),  complete,  with  its  heavy  cornice  and  six 
ii-foot  steel  stacks,  95  feet  high,  has  a  very  solid 
and   permanent    appearance. 

Oil  fuel  was   at  first  given  consideration,  but  be- 


the  rest  of  the  battery.  Duplicate  piping  is  provided 
in  most  cases  to  prevent  a  possibility  of  breakdowns. 
Leaving  the  boilers  at  the  southern  end,  the  steam 
headers  descend  to  the  Westinghouse  steam  tunnel, 
which  is  five  feet  by  eight  feet,  and  carries  two  12- 
inch  and  two  six-inch  pipes      This  tunnel  leads  di- 


MACHINERV    HALL    AT    THE   ST.    LOUIS   EXPOSITIO.N. 


cause  of  its  high  cost  as  compared  with  coal,  and 
the  uncertainties  of  delivery  of  the  large  quantity 
necessary  daily — from  1,400  to  1,600  barrels — it  was 
decided  to  use  coal  entirely.  By  the  use  of  ma- 
chanical  stokers,  and  utilizing  briquette  machinery 
to  transform  the  fine  screenings  into  coal  briquettes, 
complete  combustion  is  practically  assured.  Gas 
generated  in  producers  will  be  used  both  in  gas 
engines  and  under  the  boilers. 

During  the  exposition  West  Virginia  mine-run 
coal  will  be  used.  The  exposition  company  has  pur- 
chased 150  50-ton  Rogers  ballast  cars,  which  will 
bring  the  coal  direct  from  the  mines  to  the  exposi- 
tion grounds.  Entering  either  of  the  two  tracks 
at  the  extreme  western  side  of  the  building,  it  will 
be  dumped  into  one  of  two  hoppers,  passing  through 
a  crusher  with  a  capacity  of  100  tons  an  hour. 
The  coal  is  then  lifted  by  an  elaborate  system  of 
Link  Belt  conveyers  and  distributed  to  hoppers 
over  the  various  boilers.  There  are  54  five-ton  pock- 
ets from  which  the  coal  is  fed  through  tubes  to  the 
stokers  of  their  respective  boilers.  Three  tunnels, 
running  from  the  north  to  the  south  under  each  line 
of  boilers  and  terminating  in  a  sort  of  yard  in  the 
north  end  of  the  boiler  house,  each  contain  tracks 
upon  which  the  ash  cars  run.  The  large  central 
tunnel  is  15  feet  six  inches  by  eight  feet,  while  the 
two  on  either  side  are  eight  feet  eight  inches  by 
eight  feet.  Emerging  into  the  above-mentioned  yard, 
the  ashes  are  dumped  into  an  elevator  and  depos- 
ited in  cars  on  a  spur  of  the  coal  track.  During 
the  period  of  the  exposition  approximately  500  tons 
of  coal   will  be  required  daily. 

The  smoke  flues  are  carried  under  the  floor  and 
led  to  the  steel  stacks  ir  feet  in  diameter  and  95 
feet  high.  The  blowers  (Fig.  5),  installed  by  the 
Buffalo  Forge  Company,  will  be  driven  by  steam 
engines. 

The  largest  installation  of  boilers  is  that  of  the 
Babcock  &  Wilcox  company,  which  is  included  in 
the  contract  awarded  the  Westinghouse  company  for 
the  power  plant  known  by  that  name.  This  instal- 
lation consists  of  16  400-horsepower  boilers  arranged 
in  four  batteries  of  four  boilers  each,  in  the  north- 
west corner  of  the  building.  Immediately  east  of 
these  are  located  the  feed-water  pumps,  having  a 
capacity  of  1,000  gallons  of  water  a  minute.  The 
piping  of  these  boilers  is  admirable,  as  an  accident 
to   any   boiler   or  pair   of   boilers   has   no    effect   on 


rect  to  the  four  Westinghouse  units  in  the  west 
end  of  Machinery  Hall.  This  portion  of  the  boiler 
I^lant  is  entirely  separate  from  the  exhibitors'  boiler 
plant,  and  is  not  connected  with  it  in  any  way. 

Just  south  of  the  Babcock  &  Wilcox  installation, 
and  occupying  about  a  quarter  of  the  entire  building, 
is  a  large  number  of  boilers  of  different  makes   in- 


r  Clima.x    of  250  horsepower. 

2  Niclausse  of  400  horsepower  each. 

3  Belleville  of  500  horsepower  each. 
I  Durr  of  500  horsepower. 

In  addition  to  these,  several  other  boilers  have 
not  yet  been  definitely  located.  The  headers  from 
these  exhibit  boilers  enter  a  second  steam  tunnel 
connected  with  the  Exhibitors'  Power  Plant  in  Ma- 
chinery Hall.  This  tunnel  carries  one  18-inch  main 
at  175  pounds  pressure,  one  16-inch  main  at  175 
pounds  pressure,  one  14-inch  main  at  250  pounds 
pressure  and  one  12-inch  main  at  175  pounds  pres- 
sure. While  the  entire  plant  is  temporary,  the  boil- 
ers, piping,  fittings  and  accessories  have  been  put 
in  in  accordance  with  the  best  practice,  and  an  in- 
-spection  of  the  plant  in  its  present  condition  might 
easily  lead  to  the  belief  that  the  whole  installation 
was  put  in  for  permanent  use.  The  feed-water  pumps 
for  the  exhibitors'  plant  will  consist  of  several  pumps 
l)y  different  makers,  having  an  aggregate  capacity 
of  2,500  gallons  a  minute. 

In  the  middle  of  the  southern  part  of  the  building 
are  located  14  Worthington  high-pressure  fire  pumps. 
These  are  the  pumps  supplying  water  for  the  fire- 
protection  system.  Running  diagonally  across  the 
southwest  corner  of  the  building  is  a  wooden  water- 
way eight  by  eight  feet,  connecting  Arrowhead  Lake 
with  the  lagoons.  A  suction  pipe  supplying  the  fire 
pumps  is   laid  beside  this  waterway. 

The  entire  western  portion  of  the  building,  com- 
prising about  one-third  of  its  area,  will  be  devoted 
to  gas  producers  and  various  mechanisms,  appli- 
ances and  accessories  used  in  modern  power-produc- 
ing plants. 

The  largest  gas-producing  unit  will  be  a  3,000- 
horsepower  size,  of  the  Duff-Whitfield  system,  in- 
stallecd  by  W.  F.  Mason  &  Co.  of  Manchester,  Eng- 
land.    This,  together  with  a  2,000-horsepower  plant 


FIG.    5. 

stalled  on  exhibit  basis  and  constituting  a  part  of 
ihe  Exhibitors'  Power  Plant.  The  boilers  that  have 
been  definitely  located  consist  of: 

4  Aultman-Taylor  of  1,000  horsepower  each. 

4  Aultman-Taylor  of     800  horsepower  each. 

8  Heine  of  400  horsepower  each. 

I  O'Brien  of  150  horsepower. 

I   Climax    of  300  horsepower. 


POWER    SUPPLY   AT   THE    ST.    LOUIS   EXPOSITION.  —  BLOWERS.    STACK    AND    BOILERS. 

erected  by  R.  D.  Wood  &  Co.  of  Philadelphia,  will' 
deliver  gas  to  tanks  or  holders.  An  interesting  ex- 
hibit will  be  the  producer  of  Julius  Pintsch  of  Ber- 
lin, of  2,400-horsepower  capacity,  which  requires  no 
receiver. 

Exhibitors'   Power   Plant. 

The  engines  and  generators  constituting  the  two 
power  plants — the  Exhibitors'  and  the  Westinghouse 
— will  occupy  almost  the  entire  western  end  of  Ma- 


Fig.  3.     Building  in  Course  of  Erectic 


Fij.  4.     Buildinc  CompleU-d. 
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chinery  Hall,  making  it,  in  fact,  the  Hall  of  Elec- 
tricity and  Machinery,  and  here  the  engineer  will 
find  the  finest  and  most  advanced  types  of  foreign 
and  American  engines  and  generators.  The  Elx- 
hibitors'  Power  Plant  is  naturally  heterogeneous, 
but  the  items  have  been  well  selected  and  will  op- 
erate together  in  perfect  harmony.  The  larger  units 
are  located  in  the  main  corridor,  immediately  be- 
neath the  crane  runway,  and  the  most  conspicuous 
is  the  3,500-kilowatt  Bullock  generator  direct-con- 
nected to  an  AUis-Chalmers  vertical-horizontal  com- 
pound engine,  rated  at  5,000  horsepower,  as  shown 
in  Fig.  6.  This  unit,  known  as  the  Manhattan  type, 
weighs  over  6co  tons,  and  is  now  nearly  ready  for 
steam.  It  occupies  a  floor  space  35  by  45  feet,  and 
the  low-pressure  cylinder  rises  34  feet  into  the  air. 
A  300-horsepower  Ide  engine  coupled  to  a  200- 
kilowatt  Bullock  generator  furnishes  exciting  current 
for   this    fel.     Just   west    is    a    Murray   engine,   rated 


FIG.     6.         AL.LIS-CHALMERS     VERTICAL-HORIZONTAL     5,000- 
HORSEPOWER    ENGINE    AT    ST.   LOUIS    EXPOSITION. 

at   750   horsepower,   and   coupled  to  a   500-kilowatt, 
S5o-volt,    Crocker-Wheeler    railway    generator. 

In  the  same  block  and  in  the  one  adjoining  on 
the  north  are  located  the  following  units,  consti- 
tuting the  Intramural  power  plant :  Lane  &  Bodley 
9co-horsepower  engine,  connected  to  a  600-kilowatt 
Crocker-Wheeler  generator ;  two  Brown-Corliss 
750-horsepower  engines,  each  connected  to  Crocker- 
Wheeler  generators  of  500-kilowatt  capacity,  and  a 
Harrisburg  650-horsepower  engine,  driving  a  400- 
kilowatt   Crocker-W'heeler   generator. 


Among  the  alternating-current  generating  sets  the 
following  are  noteworthy:  A  Hooven-Owens- 
Rentschler  engine  of  the  vertical  type,  connected  to 
a  1, 500-kilowatt  National  Electric  generator;  a  1,000- 
horsepower  Mulhausen  engine,  with  a  700-kiIowatt 
generator.     This  is  a  German  engine,  and  the  gen- 


all  of  a  standard  type,  the  engines  being  furnished 
by  the  Westinghouse  Machine  Company,  the  gen- 
erators by  the  Westinghouse  and  General  Elec- 
tric companies,  and  the  construction  beinn:  done 
under  the  supervision  of  Westinghouse,  Church. 
Kerr  &  Co.     The  boilers,  of  the  Babcock  &  Wilcox 


FIG.    7.        POWER    SUPPLY    AT    THE    ST. 

erator  is  a  French  machine.  A  fine  example  of  mod- 
ern French  practice  will  be  found  in  the  Delaunay- 
Belleville   set   of    1,100  kilowatts. 

These  machines  are  now  being  erected,  and  two 
electric  cranes  greatly  facilitate  the  handling  of  the 
heavy  parts.  A  Niles  40-ton  crane,  spanning  the 
85  feet  between  the  middle  line  of  posts,  is  used 
almost  exclusively  for  the  Westinghouse  plant,  while 
a  Shaw  crane  of  60  tons  capacity  is  now  used  in 
the  erection  of  the  Allis-Chalmers  engine.     (See  Fig. 

7.) 

Westinghouse  Service  Plant. 

The  insufficient  capacity  of  the  Exhibitors'  Power 
Plant  led  the  exposition  company  to  request  bids 
for  a  complete  power-plant  installation,  consisting  of 
boilers,  coal-handling  machinery,  engines,  generators 
and  all  auxiliary  apparatus,  the  total  capacity  being 
8,000  kilowatts.  This  contract  was  finally  awarded 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  the  price  for  the  entire  equipment  being 
in  the  close  proximity  of  $1,000,000.  This  covers 
the  entire  power-plant  equipment,  with  the  exception 
of  the  building  and  stacks.  The  varied  interests  of 
the  Westinghouse  companies  render  it  possible  for 
them  to  handle  the  greater  part  of  the  contract,  and 
the  concentration  of  all  the  items  under  one  corps 
of  engineers  makes  its  completion  at  the  date  re- 
quired more  certain  than  if  the  contract  was  awarded 
to   several   companies.     Then,  too,  the  machines  are 


LOUIS    EXPOSITION. — INTERIOR    VIEW    OF    MACHINERY    HALL. 

water-tube  type,  are  located  in  the  St,eam,  Gas  and 
Fuel    Building,    and   have   already  been   described. 

The  engines  and  generators  will  occupy  the  cen- 
tral portion  of  the  western  end  of  Machinery  Hall, 
about  300  feet  from  the  boilers.  (See  Fig.  i.) 
There  are  four  25-cycle,  three-phase,  2,000-kilowatt 
generators,  delivering  current  at  6,600  volts.  These 
are  direct-connected  to  Westinghouse-Corliss  en- 
gines, the  total  weight  of  each  unit  being  940,000 
pounds.  The  engines  are  vertical-compound,  con- 
densing, running  at  83  revolutions  per  minute,  their 
rated  capacity  being  2,Sco  horsepower,  with  maxi- 
mum   overload    capacity    of    5,200    horsepower,    this 


1.  Allis-Chalmers      5,soo-horsepower      engine      and      Bullock 

3,5oo-kilo\vatt  alternating-current  generator. 

2.  Ideal     300-horsepower    engine    and     Bullock     200-kilowatt 

txtiter. 

3.  Murray    Iron  Works   Soo-horsepower  engine  and  Crocker- 

Wheeler    500-kilowatt    direct-current    generator. 

4.  Lane    &    Eodley     1,000-horsepower     engine     and    Crocker- 

Wheeler   600-kilowatt    direct-current    generator. 

5.  Harrisburg  Engine  Company's  650-horsepower  engine  and 

Crocker-Wheeler     400-kilowatt     direct-current     generator. 

6.  7.   Brown-Corliss    750-horsepower    engine      and      Crocker- 

Wheeler    500-kilowatt    direct- current    trenfrator. 
8.  Buckeye     1,400-horsepower    engine     and    Ctocker- Wheeler 

oon-kiJGwatt    direct-current    generator. 
9.     Hooven-Owens-Rentschler     2,250-horsepower     engine    and 


National    Electric    i, 500-kilowatt  alternating-current  gen- 
erator, 

Hooven-Owens-Rentschler  steam  turbine  of  1,500  horse- 
power and  Bullock  r, 000 -kilowatt  direct-current  gen- 
erator. 

12,   13,   14.  Four       Westinghouse       2,800-horsepower      en- 
gines,   two    Westinghouse    2,000-kilowatt   generators   and 
two    C<^neral    Electric    2,000-kilowatt    generators. 
'16,  17.  Westinghouse    engines,    connected    to    80-kilowatt 
Westinghouse    generators    (exciters). 

Mulhausen  1,000-horsepower  engine  and  700-kiIowatt  gen- 
erator. 

Pelannay-Belleville  1,500-horsepower  engine  and  1,100- 
kiiowatt   Delaunay-Belleville  generator. 

Transformers, 


FIG.    9.       PLAN    OF    WEST    END    OF    MACHINERY    HALL,   ST.  LOUIS    FXPOSITION,    SHOWING    POWER-PLANT    EXHIBITS. 


FIG.     S.       NORTH     MAIN     ENTRANCE     OF     yiA^nx:^  r.r.'i      nALL. 
ST.    LOUIS    EXPOSITION, 

latter  capacity  being  rated  at  75  per  cent,  cut-off 
in  the  low-pressure  cylinder.  The  cylinder  diam- 
eters are  38  and  76  inches  and  stroke  54  inches.  The 
shafts  are  hollow  forged  steel,  30  inches  in  diam- 
eter and  weigh  40  tons.  They  carry,  in  addition 
to  the  generator  field,  a  flywheel  weighing  175,000 
pounds.  These  engines  are  guaranteed  to  operate- 
on  12V2  pounds  of  steam  per  indicated  horsepower- 
hour. 

The  generators  are  guaranteed  to  operate  at  96  per 
cent,  efficiency  at  full  load,  95  per  cent,  at  three- 
fourths  load  and  93  per  cent,  at  one-half  load.  Ex- 
citing current  is  furnished  from  three  80-kilowatt 
units,  any  one  of  which  is  of  sufficient  capacit>^  for 
the  entire  power  plant.  These  units  consist  of 
Westinghouse  125-volt  generators,  direct-connected 
to  vertical  cross-compound  condensing  Westinghouse 
engines  and  run  at  300  revolutions  per  minute. 
Gexer-\l   Scmmary. 

The  total  engine  capacity'  represented  by  the  com- 
bined power. plants  approximates  45,000  horsepower, 
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of  which  12,000  horsepower  will  be  required  for 
lighting  alone.  Three  pumps  for  elevating  the  90,- 
000  gallons  of  water  that  will  be  required  by  the 
cascades  every  minute  will  absorb  6,000  horsepower, 
while  5.C00  horsepower  has  been  set  apart  for  the 
Intramural  railway  system.  The  remainder,  mainly 
in  the  form  of  alternating  current  at  a  pressure  of 
6,600  volts,  will  be  distributed  to  the  various  sub- 
stations located  in  the  main  exhibit  palaces,  to  be 
used  for  power  and  lighting. 

A  switchboard  of  over  40  panels  is  now  being 
erected  in  the  switchboard  gallery,  which  extends 
along  the  west  end  of  Machinery  Hall.  This  gallery 
consists  of  two  floors,  the  upper  carrying  the  in- 
strument and  operating  panels,  the  lower  the  oil 
switches  and  bus  bars.  ^Ml  bus  bars  and  oil  switches 
will  be  in  duplicate,  in  order  to  prevent,  as  far  as 
possible,  even  a  temporary  shutdown.  Two  load 
panels  will  register  the  total  load,  one  being  used 
for  each  set  of  bus  bars.  The  oil  switches  in  the 
high-tension  circuits  will  be  operated  by  solenoids, 
controlled  in  the  usual  manner  by  low-tension  cir- 
cuits, operated  from  the  various  generator  and  feed 
panels.  Each  generator  panel  will  carry  three  han- 
dles operating  the  oil  switches,  one  in  each  set  of 
bus  bars,  and  the  third  in  the  generator  leads. 

The  service  'units  were  secured  by  Mr  Thomas 
M.  Moore,  chief  of  the  Department  of  Machinery, 
while  the  power  plant  as  a  whole  was  developed  by 
Mr.  Rustin,  chief  electrical  and  mechanical  engineer, 
and  Mr  EUicott,  who  has  been  in  charge  of  this 
■department  since  ill  health  forced  Mr.  Rustin  to 
retire.  Associated  with  Mr.  Ellicott  are  Mr.  R.  H. 
Moore,  electrical  engineer,  and  Mr.  H.  F,  Smith, 
mechanical  engineer,  both  of  whom  were  identified 
with  the  Pan-American  Exposition. 


ALTERNATINQ=CURRENT  RAILWAY  MOTORS 


Steam  and  Electric  Railways  in  Massa- 
chusetts. 

The  Boston  Financial  News  recentb'  published  an 
article  on  the  comparative  growth  of  steam  and 
electric  roads  in  Massachusetts  in  the  last  lo  years. 
From  this  article  the  following  figures  are  ob- 
tained : 

Mileage  in  Single  Track. 

1894.  1903. 

Steam  roads 4.210,195  4,469.584 

Electric  roads 92S.843  2.670,732 

Net  Earnings  From  Operation. 

1894.  1903. 

Steam  roads $19,663,618  S25. 551.068 

Electric  roads 3.390.787  S.021.444 

Passengers  Carried. 

1894.  1903- 

Steam  roads 109.434.184  123.167.793 

Electric  roads j 220.464.099  504.662,243 

The  percentage  of  gain  is  thus  shown  to  be 
greatly  in  favor  of  the  electric  roads.  In  mileage 
the  electric  roads  show  an  increase  of  187.6  per 
cent,  as  against  6.1  per  cent,  for  the  steam  roads. 
The  net  earnings  for  electric  roads  increased  136 
per  cent,  and  for  the  steam  roads  29.99  P^r  cent.,  and 
in  the  number  of  passengers  carried  the  former  show 
128.9  per  cent,  increase  and  the  latter  12.5  per  cent. 


Doherty  Gold-medal  Competition. 

A  gold  medal  will  be  given  by  Henry  L.  Doherty, 
past-president  of  the  National  Electric  Light  Asso- 
ciation, for  the  best  paper,  presented  at  the  forth- 
coming Boston  convention,  on  underground  construc- 
tion for  either  alternating  or  dircot-current  plants 
or  a  combination  of  both,  the  selection  of  the  best 
paper  to  be  made  by  a  suitable  committee  to  be 
appointed  by  the  president  of  thf  association.  The 
object  of  the  award  is  to  obtain  for  this  branch  of 
construction  work  more  consideration  than  it  has  here- 
tofore received.  What  is  desired  is  ;i  paper  so  com- 
plete and  detailed  that  it  will  er.able  any  central- 
station  man  who  is  obliged  to  put  his  wires  under- 
ground, to  undertake  the  work  sitnply  through  the 
guidance  of  the  paper.  Competitors  for  the  medal 
will  not  be  confined  to  members  of  the  association. 
Mr.  Doherty's  generous  offer  was  made  at  the  Cin- 
cinnati convention  and  was  accepted  by  the  associa- 
tion, under  the  condition  that  nut  less  chan  five 
papers  be  contributed  on  the  subiect.  Papers  must 
be  received  at  the  office  of  the  association.  136  Lib- 
erty Street,  New  York,  not  lat^r  than  April  21st, 
three  copies  of  each  paper  heing  requested. 


Another  Third-rail  Line  for  Pennsyl- 
vania. 

It  is  proposed  to  equip  a  portion  of  the  Delaware 
and  Hudson  railroad  system  between  Wilkesbarre 
and  Carbondale,  Pa.,  with  the  third-rail  system,  to 
be  used  exclusively  for  passenger  service.  This 
move  is  for  the  purpose  of  relieving  the  congested 
freight  and  coal  traffic,  which  now  crowds  the  road, 
and  also,  it  is  asserted,  to  compete  with  the  West- 
inghouse  company's  third-rail  system  between 
Wilkesbarre  and  Scranton.  (See  Western  Elec- 
trician  of  January-  9,    1904.) 


An  important  subject  was  discussed  at  the  meet- 
ing of  the  American  Institute  of  Electrical  Engi- 
neers in  New  York  city  on  January  29th.  It  was 
"Alternating-current  Railway  Motors,"  and  two  pa- 
pers bearing  on  it  were  read.  President  B.  J.  Ar- 
nold, who  is  himself  a  notable  believer  in  the  use 
of  tlie  alternating  motor  for  railway'  work,  occupied 
the  chair.  He  introduced  C.  P.  Steinmetz,  w^ho  de- 
livered the  first  paper.  The  second  paper  was  read 
by  W.  L  Slichter,  who,  like  Mr,  Steinmetz,  is  a 
member  of  the  engineering  staff  of  the  General  Elec- 
tric Company  at  Schenectady.  Then  followed  a  long 
discussion,  in  which  B.  G.  Lamme  and  P.  M.  Lin- 
coln of  the  Westtnghouse  Electric  and  Manufactur- 
ing Company,  Professor  A.  S.  ]Mc-\llister  of  Cornell 
University.  A.  H,  Armstrong  of  the  General  Electric 
Company,  Ralph  D.  Mershon,  Robert  Lundell,  O. 
S.   Lyford,  Jr.,  Philip  Torchio  and  H.   A.   Wagner 
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FIG.    I.       ALTERNATING-CURRENT  RAILWAY    MOTORS. — 
RECORD    OF    EICKEME^-ER  MOTOR    TESTED  IN    1892, 

of  New  York  city,  and  the  authors  of  the  papers, 
took  part.  An  abstract  of  this  discussion  will  be 
given  in  the  Western  Electrician  of  next  week.  The 
papers  themselves  arc  given  in  full  herewith. 

The  Altern.\ting-current  R^mlway   Motor, 
by  ch.\rles  p.  steinmetz. 

For  electric  railroading  a  motor  is  required  which 
maintains  a  high  value  of  efficiency  over  a  wide 
range  of  speed.  That  is,  the  torque  per  ampere-in- 
put at  constant  impressed  voltage  must  increase 
with  decrease  of  speed,  the  speed  increase  with  de- 
crease ■  of   load. 

In  electric  motors  torque  is  produced  by  the  ac- 
tion of  a  magnetic  field  upon  currents  flowing  in 
an  armature  movable  with  regard  to  the  field.  If 
then  the  field  is  constantly  excited — shunt  motor  on 
constant  potential — the  torque  is  approximately  pro- 
portional to  the  current,  the  speed  approximately 
constant  at  all  loads.  If  the  field  is  excited  by  the 
main  current  of  the  motor — series  motor  on  constant 
potential — the  field  strength,  and  thereby  the  torque 
per  ampere,  varies  approximately  proportional  to 
the  current,  and  thereby  the  load,  the  whole  torque 
approximately  proportional  to  the  square  of  the 
current  and  the  speed  inversely  proportional  to  the 
current,  leaving  saturation  out  of  consideration. 
That  is,  the  motor  has  the  characteristic  specified 
above  for  a  railway  motor. 

Since  the  direction  of  rotation  of  the  direct-cur- 
rent motor  is  independent  of  the  direction  of  the 
impressed  electromotive  force,  with  laminated  field 
the  direct-current  motor  can  be  operated  with  alter- 
nating currents.  By  the  use  of  alternating  cur- 
rents it  becomes  possible  to  transfer  current  from 
circuit  to  circuit  by  induction,  and  instead  of  pass- 
ing the  main-line  current  through  the  armature  of 
the  alternating-current  motor,  the  armature  circuit 
can  be  closed  upon  itself  and  the  current  induced 
therein  as  transformer  secondary  by  a  stationary 
primary  coil  in  the  main  circuit  surrounding  the 
armature. 

The  condition  of  operation  of  the  direct-current 
motor  type  on  alternating  current  is,  however,  that 
the  current  in  field  and  armature  reverses  simul- 
taneously. This  is  by  necessity  the  case  in  the 
series  motor.  In  the  shunt  motor,  however,  the 
armature  current  as  energv  current  should  be  in 
phase  with  the  impressed  electromotive  force,  while 
the  field  current  as  magnetizing  current  lags  nearly 
90°.  To  bring  it  back  into  phase,  W.  Stanley  tried 
condensers  in  series  in  the  field  circuit,  but  failed,  due 
to  the  impossibility  of  neutralizing  the  self-induction 


of  the  field,  which  varies  with  the  commutation  and 
the  frequency,  by  the  negative  self-induction  of  the 
condensers,  which  varies  with  the  frequency  in  the 
opposite  direction.  The  solution  of  the  problem  has 
been  found  by  the  use  of  poh'phase  svstems,  by 
utilizing  for  the  field  excitation  the  electromotive 
force  in  quadrature  with  the  armature  currents  acted 
upon  by  the  field  magnetism.  As  I  have  shown 
elsewhere,  the  polyphase  induction  motor  can  be 
considered  as  a  development  of  the  direct-current 
shunt  motor  for  alternating-current  circuits,  and,  in- 
deed, has  all  the  shunt-motor  characteristics  regard- 
ing speed,  torque,  etc.  As  a  railway  motor,  the  in- 
duction motor  has  therefore  not  been  exploited,  al- 
though it  has  been  strongly  recommended  in  those 
very  few  cases  where  it  appeared  good  engineering. 
Experimental  work  with  polyphase  induction-motor 
railways  has  been  carried  on  continuously  since  1S93. 

While  in  the  early  days  of  alternating-current- 
motor  development,  all  other  engineers  were  indus- 
triously developing  the  type  with  shunt-motor  char- 
acteristic, only  Rudolph  Eickemeyer  of  Yonkers  was 
far-sighted  enough  to  realize  the  absolute  necessity 
of  the  series-motor  characteristic  for  railway  work 
and  undertake  the  development  of  the  single-phase 
alternating-current  series  motor.  I  had  the  good 
fortune  at  that  time  to  be  associated  with  Mr.  Eicke- 
meyer. 

As  was  pointed  out  by  G.  Kapp,  I  believe,  in  1888, 
the  power  factor  of  the  alternating-current  series 
motor  is  inherently  low.  since  the  same  magnetic 
flux  which  induces,  proportional  to  the  frequency 
of  rotation,  the  electromotive  force  of  useful  work 
in  the  armature  conductors,  induces  in  the  field 
coils  an  electromotive  force  of  self-induction,  pro- 
portional to  the  frequency  of  alternation,  thereby 
giving  the  armature  the  same  number  of  turns  as 
the  field  (which  is  more  than  permissible  in  good 
practice,  since  good  practice  requires  weak  armature 
and  strong  field).  Even  at  synchronous  speed,  the 
electromotive  force  of  rotation  of  the  armature  w^ould 
still  only  be  equal  to  the  electromotive  force  of 
self-induction  of  the  field :  and  the  power  factor, 
allowing  for  an  additional  self-induction  of  the 
armature,  would  be 'below  70  per  cent.  This  prob- 
ably deterred  the  other  engineers  from  considering 
the    alternating-current   series    motor. 

Eickemeyer  solved  the  difficulty  by  designing  the 
armature  with  a  number  of  turns  several  times 
greater  than  the  field  [24  to  seven  in  the  first  motor 
built]  and  neutralizing  the  armature  self-induction 
and  reaction  by  a  stationary  secondary  circuit  sur- 
rounding the  armature  at  right  angles  electrically 
to  the  field  circuit  [the  "cross-coil."  as  he  called  it], 
and  eitlier  short-circuited  upon  itself  or  energized 
by  the  main  current  in  opposite  direction  to  the 
current  in   the   armature. 

In  January,  1891,  I  tested  the  first  motor  of  this 
type,  a  bipolar  motor,  with  the  following  constants : 
Field,  two  coils  of  14  turns  No.  10  B.  &  S.  wire  con- 
nected in  parallel ;  armature,  24  coils  of  four  turns 
each  of  No.  12  B.  &  S.  wire:  secondary  circuit,  two 
coils  of  18  turns  each  of  No.  10  B.  &  S.  wire  con- 
nected in  parallel. 

At  100  cycles  and  150  volts  impressed  electromo- 
tive force,  this  motor  gave  at  three-fourths  syn- 
chronous speed :  Current,  45  amperes :  I'R.  400 
watts:  hysteresis  and  cdd}'-  currents,  900  watts;  total 


FIG.  2.       ALTERNATING-CURRENT    RAILWAY    h-OTORS. — 
MOTOR  W'TH  SHORT-CIRCUITED  SECONDARY  CIRCUIT. 

output,  including  friction,  4,000  watts.  Hence,  effi- 
ciency,   75-5    per   cent. ;   power   factor,    79    per   cent. 

The  starting  current  of  this  motor  at  150  volts 
was  70  amperes. 

As  bipolar  motor  with  the  very  high  frequency 
then  used,  the  speed,  4.500  revolutions  at  three- 
fourths  synchronism,  was  undesirably  high,  so  we 
immediately  proceeded  to  build  an  eight-polar  motor. 
In  this,  solid  copper  rings  were  used  as  secondary 
circuits  surrounding  the  armature  and  neutralizing 
its  self-induction,  with  an  effective  copper  section 
more  than  four  times  that  of  the  armature  con- 
ductors. The  ratio  of  armature-series  turns  to  field- 
series  turns  was  about  four.  This  motor  was  tested 
in  1892.  The  record  of  tests  is  given  in  Fig.  i, 
the  observed  values  being  marked  on  the  curves. 
For  comparison,  on  this  drawing  is  also  given  the 
direct-current  voltage  required  to  operate  this  motor 
at  the  same  speed  and  current. 

As  seen,  when  approaching  s3'nchronous  speed,  the 
power  factor  is  nearly  90  per  cent.  The  commuta- 
tion was  fair  at  85  cycles,  the  highest  frequency  at 
which  our  factory  engine  was  able  to  drive  the 
alternator,   and  perfect   at  33  cycles. 

A  number  of  railway  motors  of  this  type  were 
designed.  The  great  difiiculty.  however,  was  that 
during  these  early  days  125  to  133  cycles  was  the 
standard  frequency  in  this  country,  60  cycles  hardly 
considered,  and  25  cycles  not  yet  proposed. 

Tlie    efficiency    of    this    alternating-current    series 
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motor  is  slightly  lower  than  that- of  the  same  motor 
on   direct-current   circuit,   due: 

(i)   To  the  hysteresis  loss  in  the  field. 

(2)  The  hysteresis  loss  in  the  armature  core, 
which  is  of  full  frequency  up  to  synchronism  and 
of  still  .higher  frequency,  the  frequency  of  rotation, 
beyond  synchronism. 

(3)  The  I"R  loss  in  the  short-circuited  secondary 
conductors   surrounding  the   armature. 

As  seen,  to  make  the  alternating-current  series 
motor  practicable,  the  transformer  feature  must 
be  introduced,  by  having  its  armature  as  primary 
circuit  closely  surrounded  by  a  short-circuited  sec- 
ondary circuiit.  as  shown  diagrammatically  in  Fig.  2. 

Instead  of  closing  the  stationary  circuit  upon  it- 
self as  secondary  circuit  and  feeding  the  main  cur- 
rent into  the  rotating  armature  as  primary  circuit, 
mechanically  the  same  results  would  obviously  be 
obtained  by  using  the  stationary  circuit  as  primary 
energized  by  the  main  current  and  closing  the  arma- 
ture upon  itself  as  secondary  by  short-circuiting  the 
brushes  and  thereby  keeping  the  main  current  and 
the  line  potential  away  from  the  armature,  as  shown 
diagrammatically  in  Fig.  3.  This  introduces  the 
great  advantage  of  reversing  the  sign  of  the  un- 
compensated part  of  the  armature  self-induction,  so 
that  it  is  subtractive,  which  results  in  an  essential 
improvement  of  the  power  factor,  especially  at  low 
speed. 

This  is  shown  in  Fig.  4,  where,  with  the  speed 
as  abscissas,  in  per  cent,  of  synchronism,  are  plotted 
the  power  factor  of  the  Eickemeyer  compensated 
series  motor  of  Fig.  i,  of  ratio  armature  to  field  = 
4,  and  the  power  factor  of  one  of  the  first  railway 
repulsion  motors,  of  ratio  armature  to  field  =  3.5. 

The  compensation  of  the  armature  self-induction 
in  Fig.  3  is  based  on  the  feature  of  the  transformer 
that  primary  and  secondary  current  are  in  opposi- 
tion to  each  other.  The  secondary  current  of  the 
transformer,  however,  lags  slightly  less  than  iSo"^ 
behind  the  primary  current;  that  is,  considering 
it  in  the  reverse  direction,  is  a  leading  current  with 
regard  to  the  primary  current.  The  current  in  the 
armature  in  Fig.  3  is,  therefore,  a  leading  current 
with  respect  to  the  line  current,  and  so  not  only 
does  not  add  an  additional  lag  but  reduces  the  lag 
caused  by  the  self-induction  of  the  field-exciting 
coil. 

This  motor  then  consists  of  a  short-circuited 
armature    surrounded  by   two    coils   at   right   angles 
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FIG.     3.       ALTERNATING-CURRENT   RAILWAY  MOTORS. 

METHOD  OF  COMPENSATING  ARMATURE    SELF-INDUCTION. 

with  each  other  and  connected  in  series,  as  illus- 
trated in  Fig.  5;  the  one  (A-),  parallel  with  the 
effective  armature  circuit,  acting  as  primary  of  a 
transformer  to  induce  the  secondary  armature  cur- 
rent; the  other  (Ai),  the  field-exciting  coil.  The 
ratio  of  turns  of  these  coils  w^  to  m  is  the  ratio 
of  effective  armature  series  turns  to  field  turns,  as 
discussed  before.  Obviously,  these  two  coils  can 
be  replaced  by  one  coil  at  an  angle  with  the  posi- 
tion of  brushes,  as  shown  in  Fig.  6,  and  the  co- 
tangent of  the  angle  of  the  axis  of  this  coil  with 
the  position  of  the  brushes  is  above  ratio ;  that  is, 
the  smaller  this  angle  the  greater  is  the  ratio  of 
armature  to  field  turns;  that  is,  the  better  the 
power  factor  of  the  motor. 

This  motor.  Fig.  6,  is  Professor  Elihu  Thomson's 
repulsion  motor.  In  the  armature  an  electromotive 
force  is  induced  by  the  alternation  of  the  magnetic 
field  (ML),  of  coil  (A^,  proportional  to  (M;) 
and  to  the  impressed  frequency  and  in  quadrature 
with  (M2)  ;  and  an  electromotive  force  is  induced 
by  the  rotation  through  the  magnetic  flux  (Mi)  of 
coil  (Ai),  proportional  to  (Mi)  and  to  the  fre- 
quency of  rotation  and  in  phase  with  (Mi).  These 
two  electromotive  forces  must  be  equal  and  oppo- 
site, since  the  armature  is  short-circuited  (neglecting 
the  resistance  and  self-inductive  reactance  of  the 
armature)  and  at  synchronism.  Therefore  (Mi) 
and  (M2)  are  equal  and  in  quadrature  with  each 
other;  that  is,  in  the  armature  of  the  motor,  Fig.  5, 
and, therefore  of  the  repulsion  motor,  Fig.  6.  At 
synchronism'  a  uniform  rotating  field  exists  and  the 
hysteresis  loss  in  the  armature  core  is  therefore 
zero  at  synchronism  and  at  other  speeds  proportional 
to  the  difference  between  speed  and  synchronism ; 
that  is,  to  the  slip,  just  as  in  the  polyphase  induction 
motor,  while  in  the  motor,  Fig.  2,  the  hysteresis 
loss  in  the  armature  core  is  proportional  to  the  im- 
pressed frequency  or  the  frequency  of  rotation, 
whichever  is  the  higher  frequency.  The  hysteresis 
loss  of  the  repulsion  motor  is  therefore  lower  than 
that  of  the  same  motor  as  compensated  series  motor. 
In  general,  if  in  the  repulsion  motor  in  Fig.  6 
the  magnetic  flux  in  line  with  the  brushes,  which 
does  not  induce  electromotive  force  by  rotation 
but  only  by  alternation,  is  denoted  by  M^.  tlie 
magnetic  flux  in  quadrature  with  the  brushes  which 
induces  electromotive  force  in  the  armature  by  its 
rotation  but  not  by  the  alternation  of  the  flux,  by 
Ml,  and  the  magnetic  flux  in  the  axis  of  the  pri- 
mary   coil    A,    which    is    much    nearer   to    M;   than 


to  Ml,  since  good  power  factor  requires  a  small 
angle  %v  by  M,  the  two  electromotive  forces  in- 
duced in  the  armature,  by  the  rotation  through  the 
flux  Ml  are: 

El  =  2  TT  No  Ml  n, 
By  the  alternation  of  the   flux   Ms. 

E,  =  —  j  2  ^  N  M.  n 
Where  n    =^  number  of  armature  turns, 
N  ^=  impressed  frequency ; 
No^  frequency   of    rotation. 
Since,  approximately,  E2  =  Ei,  it  is 

j    No  Mi  =  N  Ms 
or 

j  Ml  :  M=-=N  :  No  (i) 
That  is,  Ml  and  M^  are  in  quadrature  in  phase 
and  the  ratio  of  their  intensity  is  inversely  pro- 
portional to  the  ratio  of  speed  to  synchronism. 
That  is,  in  the  repulsion  motor  an  elUptically  ro- 
tating field  exists  which  becomes  circular;  in  other 
words,  a  uniformly  rotating  field,  at  synchronism. 
Below  synchronism  the  component  Mi,  which  in- 
duces  electromotive   force    by   the    rotation    of    the 


FIG.  4.       ALTERNATING-CURRENT  RAILWAY  MOTORS. — RELA- 
TION   OF    SPEED  OF  SYNCHRONISM  AND  POWER  FACTORS 
IN     EICKEMEYER    AND    REPULSION    MOTORS. 

aramature  is  greater  than  M^,  the  more  the  lower 
the  speed.  The  flux  M  interlinked  with  the  pro- 
mary  coil  is,  however,  nearer  to  M2,  and  there- 
fore below  synchronism,  especially  at  low  speeds. 
The  magnetic  flux  which  induces  electromotive 
force  by  the  rotation  of  the  armature  and  so  repre- 
sents the  useful  work,  is  greater  than  the  magnetic 
flux  which  interlinks  with  the  primary  coil  and  so 
gives  the  lag  of  the  primary  current.  This  accounts 
for  the  high  power  factor  of  the  repulsion  motor  at 
low  speeds. 

Neglecting     resistance     and     self-inductive     react- 
ance,  it  is, 

M  =  constant, 
corresponding  to  the  impressed  voltage. 
From  equation    (i)    it  follows: 
M.  =  j   Ml    (No/N) 
Hence, 

M  =  M^  cos  ic  -}-  M,  sin  ir 

=  Ml  [sin  -w  +  j  (No/N)  cos  «  ] 
M 
Mi  = 


M,= 
or,  absolute: 

Mi  = 


sin  zv  -j-  j  (No/N)  cos  iv 
M 


-j  (N/No)  smiv 
M 


(2) 


M, 


V sim  zv  -f-  (No/N)""  cos  w 
M 


(3) 


Vcos*  w  +  (  N^N  )  -  sin"  zv 
At  svnchronism:     No  =  N,  it  is: 
Mi  =  M=  =  M 
At   standstill:     Nt,  =  o,  it  is: 

Mi=  (M/sin  tt') 
M.~  =  o 
In    Fig.    7    are    shown    the   two    quadrature    com- 
ponents   (M'l)    and    (M2)    of   the   magnetic   field    of 


FIG.  5.     ALTERNATING-CURRENT  RAILWAY  MOTORS. MOTOR 

WITH  TWO  COMPENSATING  COILS  AT  RIGHT  ANGLES. 

the  repulsion  motor,  for  iv  ==  16"  and  (M)  =  i.o. 

In  the  theoretical  investigation  and  practical  cal- 
culation of  the  repulsion  motor,  just  as  in  the  poly- 
phase  and   single-phase  induction  motor,  the   trans- 


former feature  is  made  the  starting  point  and  the 
motor  considered  as  a  transformer,  the  secondary 
of  which  is  standing  at  a  constant  angle  w  with 
regard  to  the  primary,  so  that  motion  results  from 
the  repulsive  thrust  existing  between  primary  and 
secondary. 

Let    in   vector    denotation : 

Eo  =  impressed  electromotive  force  used  as  zero 
vector  Co; 

I    =  primary  current; 

Ii  —  secondary  current  reduced  to  the  primary  by 
the  ratio  of  turns  (the  same  as  customary  in  induc- 
tion motors)  ; 

Z  =  primary  exciting  impedance  that  is,  primary 
induced  electromotive  force,  divided  by  primary 
current  at  open  secondarv  circuit; 

2()=^  primary   self-inductive  impedance; 

Zi  =secondary_  self-inductive  impedance  reduced 
to   the  primary  circuit ; 

za*-  =  angle  between  primary  and  secondary  axis ; 
that  is,  angle  of  shift  of  brushes  from  the  position 
of   complete   transformer    actipn; 

a  ^  (No/N)  =^  ratio  of  speed  to  frequency. 

The  total  magnetomotive  force  acting  upon  the 
primary  coil  is  then ;  Primary  current  I  plus  com- 
ponent of  secondary  current  acting  in  the  direction 
of  the  primary,  or  Ii  cos  zu. 

Hence, 

I  -f  Ii  cos  zc 

This,  then,  is  the  primary  exciting  current;  and 
the  primary  induced  electromotive  force  is  there- 
fore (I  -f-  ii  cos  zar)  Z. 

The  primary  impedance  voltage  is  I  Z.,. 

Hence, 

e„-Z  (I  +  I.coszc/)  +IZ0. 

In  the  secondary  circuit  an  electromotive  force  is 
induced  by  its  rotation  through  the  magnetic  flux 
Ml  in  quadrature  with  the  secondary  axis,  which 
is  in  phase  with  this  magnetic  flux.  This  magnetic 
flux  Ml  is  due  to  the  component  of  primary 
current  acting  in  this  direction.  I  sin  zv,  since  the 
secondary  current  exerts  no  magnetomotive  force  at 


M,-«^ 

FIG.   6.       ALTERNATING-CURRENT  RAILWAY    MOTORS. —COM- 
PENSATING COIL  AT  AN  ANGLE  WITH  THE  BRUSHES. 

right  angles  to  the  axis  of  the  secondary  coil,  the 
electromotive  force  induced  thereby  is  in  phase  with 

This  electromotive  force,  induced  by  flux  Mi  is 
therefore, 

El  =^  a  X  I  sin  tc 
In  the  secondary,  an  electromotive  force  is  induced 
also   by   the   alternation    of    the    magnetic    flux    Mc 
in  the  axis  of  the  secondary  coil. 

This  magnetic  flux  is  produced  by  the  magneto- 
motive force  of  the  secondary  current  Ii  and  the 
component  of  primary  current  acting  in  this  direc- 
tion :     I  cos  Zi',  hence,  due  to 

Ii  +  I  cos  U' 
and  the  electromotive  force  induced  hereby  is 
E=  =  — Z    (h -\- 1  cos  Zi;) 
The  impedance  electromotive  force  of  the  second- 
ary circuit  is  Zi  Ii,  and  since  the  secondary'  is  short- 
circuited,   it  is 

Z  (Ii  -{-  I  cos  c£/)  -f-  Zi  Ii  —  a  x  I  sin  zv  =  o 
These  are  the  two  fundamental   equations  of  the 
repulsion   motor: 
Primary  circuit: 

eo  =  Z  (I  +  IiCOStcO  +IZ„ 
Secondary  circuit:  (5) 

o^  —  ax  I  sin  tx'-|-  Z  (Ii  -f- 1  cos  zc)  -\-  Zili 
Where    we   assumed   the    impressed    electromotive 
force  Co  as  zero  vector : 
From  the   second  equation  it  follows : 
—  I  Z  cos  zv  —  ax  sin  zu 

I1-- 

Z-J-Zi 
Substituting  this  in  the  first  equation  gives: 
Primary  current : 

Co  Z  -^Z: 

~  ~  ZcZ: 

Z     ax  sin  tc  cos  zc  -J-  Z  sin'  zv  -p  Z>  -f-  Zi  -| 

Z 
fr.  (ai  -r  J  a:) 
Secondarj^  current:  (6) 

Co  Z  cos  Zi-  —  a  X  sin  zi' 

'  ^  Z:Z: 

Z    a  X  sin  zc  cos  zc  -j-  Z  sin"  li?  -j-  Zo  n-  Zi  -7 


e.  (bi  +  j  b=) 
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Hence, 
Power-factor :  cos  < 


Var 


Volt-ampere  input : 

Qo  =  eo  I  =  eo°  Vai--t-a:- 
Power  input: 

P«--=/eo,  I/'  =  e.=  a, 
Power  output : 

P=   /Eiiy=   /axisiniu,  ly 
^  a  X  sin  w/1,  Ii/^ 
=  a  X  Co"  sin  w  (ai  bi  -j-  a^  h-) 
Torque : 

T  =  (P/a)  =  X  sin  w/I,  ly 

=  X  eo'  sin  w  (a  bi  -|-  a?  b=) 
Efficiency : 

P         ax  sin  iv  (ai  bi  -}-  a=  \h) 

P«  a. 

etc. 

Substituting 

Zo  -f-  Zi  =  Z'  =  r'  —  j  x'  =  total  internal  self-in- 
ductive impedance.  Neglecting  minor  terms,  it  is 
approximately : 

Primary  current;  (7) 

Co 

]= 

(ax  sin  tfcosic'-|- r") — j  (x  sin' m -]- x') 

Secondary  current ; 

eo(cosw  —  jasintt')  (S) 

I,= 

(a  X  sin  lu  cos  ly  -|-  r')  —  j    (x  sin'  lu  .x') 
-%igle  of  lag: 

X  sin"  cC  -7-  x^ 
tan(()  = (9) 


Torque: 
T  =  - 


a  X  sin  w  cos  zu  -{-  r' 


Co"  xsmzucos  w 


(10; 


(ax  sinmcostf-l-  r')"-J-  (xsin'OT-f-  .x')  = 
The  secondary  current  leads  the  primary   current 
by  angle 

tan  Xi^=  a  tan^c 
The  secondary   current   comes   in   phase  with   the 
primary  impressed  electromotive  force  e<r. 
if  _  . 

a  sin  zu  x  sin"  ^  -{-  x^ 


hence, 


cos  zv      a  -X  sin  OT  cos  zv  -f-  r' 


-  + 


■  + 


(r')' 


2  X  Sin  w  cos  zu    V  X  sin*  w    4  x'  sin"  w  cos'  iv 

Above  this  speed  the  secondary  current  leads  the 
primary  impressed  electromotive  force  Co,  hence 
magnetizes. 

At  a  =  I,  that  is,  at  synchronism,  the  secondary 
current  equals  the  primary  current,  Ii  =  I,  but  leads 
by  the  angle  of  brush  shift  w. 

At  infinite  speed,  a=  j: 
1  =  0 

That  is,  the  primary  current  decreases  with  in- 
creasing speed  down  to  zero  at  infinite  speed.  (In 
the  ordinary  induction  motor  the  current  can  never 
fall  below  a  certain  minimum  value,  the  exciting 
current.) 

In   this   case, 

Ii  =  j  (eo/xcosty) 
that  is,  lags  90°  behind  the  primary  impressed  elec- 
tromotive force,  hence  is  90°  ahead  of  the  phase 
of  a  transformer  secondary  current,  and  supplies 
ihe  magnetizing  current  of  the  magnetic  circuit, 
just  as  a  condenser  in  the  secondary  circuit  of  a 
transformer  would  do. 

At  standstill: 


tan  0  =  - 


T  =-- 


r^  —  j  (x  sin- If -{- x') 
Co  cos  w 

r^  —  j  (x  sin"  w-j-  x*) 
X  sin^  zv  -\-  x"- 


Cu"  X  sin  zv  cos  IV 


(r')-+  (xsin"w  +  x^)' 

Current  and  torque  are  a  maximum,  the  power 
factor   a   minimum    at   standstill. 

Backward  rotation : 

For  negarive  values  of  speed  a  the  torque  T 
is  still  positive,  hence  opposed  to  the  rotation,  and 
the  repulsion  motor  with  reversed  brush  angle  w 
acts  as  a  brake. 

The  primary  current, 

eo 


I=- 


(a  X  sin  w  cos  xi'  +  r^)  —  j  (x  sin"  zv  -\-  x^) 
for   negative  values   of   speed    a    becomes    wattless, 
when 

a  X  sin  zv  cos  zv  -\-  r^  =^  o 


X  sin  zv  cos  zv 
For  higher  negative  values  of  a,  or  if  at  a  speed 
greater  than  a  ^=^  (P/x  sin  zv  cos  zv)  (a  very  low 
speed) ,  the  brush-angle  zv  is  reversed,  the  energy 
component  of  the  primary  current  becomes  negative; 
that  is,  the  motor  returns  power  into  the  line. 


Unlike  the  plain  series  motor,  which  can  never 
return  power  into  the  line,  the  repulsion  motor 
when  reversed  becomes  a  generator,  consumes  me- 
chanical power  as  brake  and  returns  electric  power 
into  the  line,  even  at  low  speeds.  Experiment  veri- 
fies this   feature. 

Discussion  of  Theory. 

In  the  preceding  outline  of  the  theory  of  the 
single-phase  alternating-current  repulsion  motor,  the 
impedances  Z,  Zo,  Zi,  have  been  assumed  as  con- 
stant. 

While  this  is  approximately  the  case  in  the  or- 
dinary induction  motor,  it  is  not  the  case  with  the 
repulsion  motor  which  works  over  a  wide  range  of 
magnetic  flux  densities. 

With  increasing  load  and  thereby  increasing  cur- 
rent and  decreasing  speed,  magnetic  saturation  is 
approached  and  causes  a  decrease  of  the  impedances 
Z,  Zo,  Zi,  which  has  to  be  taken  into  consid- 
eration in  predetermining  the  characteristic  curves 
of  such  a  motor.  Furthermore,  the  different 
component  magnetic  fluxes  are  affected  differently 
by  saturation.  The  flux  M  interlinked  with  the 
primary  coil  is  approximately  constant  and  there- 
fore affected  by  saturation  onl}'-  indirectly,  while  the 
flux  AP  at  right  angles  to  the  line  of  polarization 
of  the  secondary  coil  is  approximately  proportional 
10  the  load,  and  so  reaches  saturation  at  high  loads, 
and  the  impedances  become  thereby  different  in  the 
different  directions   of  the  magnetic  structure. 

The  magnetomotive  forces  in  the  preceding  have 
been  treated  as  vector  quantities,  independent  of 
their  distribution  around  the  periphery  of  the  arma- 
ture. This  distribution,  however,  is  different  with 
the  different  magnetomotive  forces.  The  magneto- 
motive force  causing  the  effective  flux  Mi  is  due 
to  a  zone  of  the  primarj'  winding  within  the  angle 
=b  zv  from  the  axis  of  the  secondary  coil,  hence 
nearly  a  concentrated  winding,  which  gives  a  flat- 
lopped   flux   distribution,   while  the   flux  M2  in   the 
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FIG.   7.       ALTERNATING-CURRENT    RAILWAY    MOTORS. — TWO 
QUADRATURE  FIELD  COMPONENTS  OF  REPULSION  MOTOR. 

direction  of  the  axis  of  the  secondary  coil  is  that 
of  a  distributed  winding  or  peaked.  For  the  same 
magnetomotive  force  the  effective  flux  Mi  is  there- 
fore greater  than  the  effective  M=.  Taking  this 
into  consideration,  gives  the  motor  somewhat  bet- 
ter characteristics  than  calculated  above.  Due  to  the 
different  wave  shapes  of  the  fluxes  Mi  and  M3, 
they  are  affected  differently  by  saturation.  The  flat- 
topped  flux  Ml  reaches  saturation  at  a  much  higher 
value,  but  then  over  the  whole  range,  while  the 
peaked  flux  M2  shows  the  effects  of  saturation  at  a 
lower  value,  but  then  gradually,  by  a  rounding  off 
of  the  peak.  In  the  repulsion  motor  it  is  therefore 
not  sufficient  merely  to  consider  the  resultant  mag- 
netomotive forces  as  vectors,  but  their  distribution 
in  the  air  gap  and  the  effect  of  saturation  must  be 
taken  into  consideration  in  the  calculation  and  de- 
sign of  the  motor.  An  exhaustive  investigation 
hereof  has  been  made  by  mv  assistant,  Mr.  M. 
Milch,  and  may  be  communicated  at  a  later  date. 

The  secondary  circuit  of  the  motor  has  been  con- 
sidered as  the  seat  of  two  electromotive  forces  inr 
duced  respectively  by  the  rotation  through  flux 
Ml  and  by  the  alternation  of  flux  Ms.  These  elec- 
tromotive forces,  however,  have  no  separate  exist- 
ence. At  synchronism,  for  instance,  the  magnetic 
field  is  an  approximately  uniformly  rotating  field, 
and  therefore  no  electromotive  force  is  induced  in 
the  armature  conductors  except  that  required  to 
overcome  the  resistance.  The  secondary  frequency 
varies  with  the  load  and  thereby  the  secondary  self- 
inductive  reactance  which  we  assumed  as  constant 
in  the  preceding  discussion.  This  is  best  taken  into 
consideration  by  a  theorj'  developed  by  my  former 
assistant,  Mr.  S.  Sugiyama  of  Japan.  The  primary 
impressed  alternating  magnetomotive  force  of  the 
current  I  is  resolved  into  two  component  mag- 
netomotive forces  of  half  intensity,  revolving  syn- 
chronously in  opposite  directions.  If  now  a  =  the 
ratio  of  speed  to  synchronism,  the  two  oppositely  re- 
volving components  of  I  revolve  with  regard  to 
the  secondary  system  with  the  speeds  i  —  a  and 
I    +    a,    respectively.     The    same    consideration   ap- 


plies to  the  secondary  magnetomotive  force  Ii,  and 
in  the  secondary  system  we  then  have  induction  at 
two  frequencies  i  —  a  and  i  -}-  a,  of  which  the 
former  becomes  zero  at  synchronism.  That  is,  at 
synchronism  the  secondary  current  in  the  armature 
conductors  is  of  double  frequency,  similar  as  in  the 
ordinary  single-phase  induction  motor.  At  other 
speeds  it  is  the  superposition  of  two  currents  of 
the  frequencies  i  —  a  and  i  +  a,  respectively.  This 
theory  more  closely  allies  the  repulsion  motor  with 
the  ordinary  induction  motor.  Using  the  same 
values  of  secondary  impedance  Zi  for  both  com- 
ponents obviously  leads  to  identically  the  same 
equations  as  given  in  the  preceding. 

The  complete  investigation  of  the  repulsion  motor 
must  also  take  into  consideration  the  current  flow- 
ing in  the  armature  coil  during  the  moment  where 
the  coil  is  short-circuited  by  the  brushes  passing 
from  commutator  segment  to  segment.  The  mag- 
netomotive force  of  this  short-circuit  current  of 
commutation  is  at  right  angles  to  the  axis  of  sec- 
ondary polarization  of  current  Ii,  hence  has  the 
angle  of  brush-shaft  —  (90  —  w).  A  corrective 
term  must  therefore  be  applied,  taking  this  phenom- 
enon into  consideration,  essentialh'  of  the  character 
of  a  repulsion  machine  with  negative  or  generator 
brush  angle  of  90  —  w  and  ver>'  high  effective  sec- 
ondary resistance.  This  term  is  very  small  or 
negligible  at  speeds  up  to  a  point  somewhat  beyond 
synchronism,  but  becomes  noticeable  at  speeds  con- 
siderably above  synchronism,  due  to  the  decrease 
of  the  main  current  at  these  speeds.  The  main  effect 
of  this  phenomenon  is  that  the  power  factor  of  the 
motor  instead  of  increasing  indefinitely  with  the 
speed  up  to  100  per  cent,  at  some  very  high  speed 
(and  then  decreasing  again  slightly,  with  leading 
current),  reaches  a  maximum  somewhere  between 
90  and  97  per  cent.,  according  to  the  constants 
of  the  motor,  and  then  very  slightly  decreases  with 
increasing  speed,  as  is  shown  in  the  curve  of  the 
power  factor  of  a  repulsion  motor  in  Fig.  2. 

Speed-torque     Char.\cteristics     of    the     Single- 
phase  Repulsion  Motor, 
bv  walter  i.  sltchtep. 

The  single-phase  commutator  motor  has  attracted 
considerable  attention  of  late,  as  there  is  quite  a 
demand  in  railway  work  as  well  as  in  numerous 
other  lines  for  an  alternating-current  motor  that  will 
start  under  a  heavy  load  with  a  reasonable  consump- 
tion of  energy.  At  present  it  appears  that  a  com- 
mutator motor  is  the  only  type  that  will  fulfill  these 
conditions. 

For  some  months  past  the  write  of  this  paper 
has  been  in  charge  of  a  series  of  experiments  with 
various  types  of  alternating-current  commutator 
motors.  During  these  experiments  much  attention 
was  given  to  the  repulsion  motor.  It  is  the  purpose 
of  this  paper  to  place  before  the  Institute  some  of 
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the  results  obtained,  and  to  point  out  some  of  the 
characteristics  of  the  motor  which  give  future  prom- 
ise of  making  it  a  very  prominent  factor  in  some 
lines  of  electric  railroading. 

For  the  benefit  of  those  not  already  familiar  with 
this  tj-pe  of  motor,  it  may  be  here  stated  that  it  is 
a  single-phase  commutating  motor,  resembling  very 
much  a  regular  direct-current  armature  in  an  in- 
duction-motor field.  The  resemblance  to  the  induc- 
tion motor  is  carried  still  further  in  that  there  is 
no  electrical  connection  between  the  primary  and 
secondary.  This  makes  it  possible  to  wind  the  pri- 
mary for  a  high  line  voltage,  while  the  voltage  of 
the  secondary  winding  is  chosen  at  such  a  value  as 
may  be  commutated  satisfactorily,  since  it  is  short- 
circuited  on  itself  through  its  brushes. 

The  motor  has  the  same  characteristics  as  the 
direct-current  series  motor,  namely,  maximum  torque 
at  starting,  increasing  torque  with  increasing  current 
and    decreasing   speed,    and    comparatively    constant 
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efficiency,  through  a  wide  range  of  speed.  The  maxi- 
mum speed  of  the  motor  is  limited  only  by  the  load 
and  impressed  voltage  and  has  no  relation  to  the 
synchronous  speed. 

Due  to  the  reactance  of  the  motor  circuits,  the 
power  factor  at  starting  is  low  and  will  be  with  any 
alternating-current  motor;  but  in  the  repulsion  mo- 
tor a  low  power  factor  does  not  mean  small  torque. 
On  the  contrary,  the  maximum  torque  occurs  simul- 
taneously with  the  lowest  power  factor;  that  is,  at 
starting.  The  power  factor  of  the  repulsion  motor 
rises  very  rapidly  with  the  speed;  it  reaches  a  good 
value  at  one-third  synchronous  speed,  and^  values 
near  to  90  per  cent,  are  obtained  over  a  considerable 
range  of  speed.  For  this  reason  a  large  number 
of  poles  is  not  necessar>%  and  frequencies  of  25,  40, 
and  even  60  cycles  may  be  employed. 

The  rotating  conductors  of  the  secondary  cutting 
the   primary  flux,   generate    a   leading   electromotive 


im 

i 

\ 

ft 

\ 

)' 

CuRVE-SMeET  2 

COMFABiSON  OF  SPEED  *ND  TORQUE  CURVES 

OF  »  REPULSION  MOTOR  *N0  A  OIRECT^CUHRENT 

SERIES  MOTOR.  S3J  VOlTJ  ON  EACH 

- 

■^ 

V 

^ 

- 

i 

IDJ- 

% 

\ 

. 

\: 

\' 

\ 

r«T 

f.. 

- 

-- 

as 

■~- 

N^ 

r^ 

\~ 

'^ 

L. 

'•^ 

\ 

\ 

^ 

/ 

\ 

y^ 

'1 

1(00 

'^ 

\ 

\ 

// 

\ 

\ 

/ 

/ 

law 

■ 

k- 

/  f 

,K 

} 

-. 

, 

/ 

1 

/ 

/ 

s 

.9» 

,/ 

// 

\ 

// 

f 

/ 

\ 

(to 

••T 

// 

tf 

"'  // 

i- 

"f 

/ 

«. 

/ 

/ 

I 

ST'ir- 

Lj 

0 

tl 

FIG.  9.       ALTERNATING-CURRENT    RAILWAY   MOTORS. COM- 
PARISON   OF    SPEED    AND    TORQUE    CURVES. 

force,  which  causes  a  leading  current  to  flow  therein 
and  gives  the  high  power  factor  of  the  motor.  In 
the  plain  repulsion  motor,  this  leading  current  never 
reaches  a  value  great  enough  to  compensate  entirely 
for  the  magnetizing  and  other  wattless  currents  at 
ava-'iable  speeds,  but  the  pl'.enoincnon  is  utilized  to 
obtain  unity  power  factor  in  the  compensated  type 
by  the  addition  of  a  second  circuit.  The  inherently 
good  power  factor  of  the  repulsion  motor  makes  it 
possible  to  use  larger  clearance  between  field  and 
armature  than  is  permitted  in  induction  motors,  thus 
greatly  increasing  its  value  in  railway  work  where 
comparatively  large  air  gaps   are  necessary. 

The  curves  given  are  partly  from  test  and  partly 
from  calculation  of  motors  having  air  gaps  on  a 
side  of  one-eighth  inch  and  more.  The  air  gap  of 
corresponding  stationary  induction  motors  would  be 
0.040  inch  and  more. 

The  efficiency,  while  not  so  good  as  in  a  direct- 
current  motor,  is  yet  very  good,  reaching  values  of 
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DIRECTtCURRENT    MOTORS    ON    CARS. 

from  80  to  85,  including  gear  loss  for  sizes  ranging 
from   50  to   200  horsepower. 

Commutation  at  normal  speeds  is  inherently  good, 
due  to  the  revolving  field.  As  the  speed  decreases 
the  current  increases  rapidly,  producing  a  tendency 
to  spark,  but  with  the  reduced  voltage  of  starting 
the  rush  of  current  is  limited  to  values  within  the 
range  of  good  commutation,  as  in  the  direct-current 
motor. 

At  higher  speeds,  ranging  above  iV-i  times  syn- 
chronism, the  frequency  of  commmation  becomes 
high   and    sparking  appears. 

The  motor  of  Fig.  8  will  start  with  75  per  cent 
of  full  voltage  and  twice  full-load  current  with  no 
trouble  from  sparking.  As  these  curves  are  pre- 
pared upon  a  railway-motor  basis,  and  full-load  cur- 
rent will  produce  a  rise  of  75°  Centigrade  after  one 
hour's  run,  the  ability  of  the  repulsion  motor  suc- 
cessfully_  to  commutate  overloads  is  equal  to  that 
of  the  direct-current  series  motor;  in  fact,  it  is  bet- 
ter, due  to  the  short-circuited  commutator,  which 
makes   flashing-over    impossible. 

Fig.    8    shows    the    characteristics    of   a    repulsion 


motor  plotted  with  revolutions  per  minute  as  a  base. 
These  curves  are  taken  from  tests  on  a  6o-horse- 
power,  25-cycle,  500-volt  motor;  they  show  the  rap- 
idly rising  efficiency  and  power  factor  and  the  largo 
torque  at  starting.  The  starting  torque  is  2,300 
foot-pounds,  with  an  input  of  325  amperes,  and  the 
normal  torque  during  acceleration,  450  foot-pounds 
at  750  revolutions  and  125  amperes.  Thus  the  start- 
ing torque  is  five  times  normal  and  the  starting 
current  2.6  times  normal ;  or  the  torque  per  ampere 
at  starting  is  1.92  times  what  it  is  at  normal  speed, 
should  occasion  demand  the  full  starting  capacity  of 
the  motor. 

This  gives  an  idea-  of  the  steep  speed  character- 
istics of  the  motor,  which  are  even  better  shown 
in  Fig.  9.  The  full  lines  refer  to  a  later  type  of 
repulsion  motor  and  the  broken  lines  to  a  standard 
direct-current  series  railway  motor;  these  curves 
are  plotted  in  the  usual  way,  with  current  as  a  base. 
This  shows  that  the  torque  increases  more  rapidly 
with  increasing  current  in  the  repulsion  motor  than 
in  the  series;  and,  conversely,  that  the  speed  of  the 
repulsion  motor  increases  more  rapidly  with  de- 
creasing current  than  in  the  series  motor.  Efficiencv, 
including  gear  loss,  is  given  and  is  84.5  per  cent. 
at  the  maximum  for  the  alternating-current  motor. 
This  motor  was  designed  with  the  steep-speed  char- 
acteristics for  acceleration  work,  while  the  motor 
of  Fig.  II  is  designed  for  constant-speed  running,  and 
has  not  such  steep  curves  but  better  constants  at 
fight  loads. 

The  characteristics  show  the  repulsion  motor  to 
be  admirably  adapted  for  acceleration  work,  the 
efficiency  of  acceleration  being  higher  than  in  direct- 
current  work,  due  to  the  possibility  of  obtaining 
fractional  electromotive  forces  with  alternating  cur- 
rents without  introducing  the  dead-resistance  losses 
of  the  direct-current  system  of  control. 

This  is  shown  in  the  curves  of  Fig.  10,  which  gives 
the  acceleration  curves  from  a  test  of  a  25-ton  car 
equipped  with  two  6o-horsepower  repulsion  motors. 
The  full  lines  indicate  the  repulsion-motor  charac- 
teristics and  the  broken  lines  those  calculated  for  a 
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direct-current  equipment.  The  gearing  is  chosen  for 
the  same  free-running  speed,  2>Z  niiles  per  hour,  the 
same  average  acceleration,  and  the  same  distance 
covered  in  60  seconds.  For  the  direct-current  motor 
the  curves  of  kilowatt  input,  miles  per  hour,  and 
miles  traveled,  are  given  as  calculated;  and  for  the 
alternating-current  motor  the  kilovolt-ampere  input, 
kilowatt  input,  miles  per  hour,  and  miles  traveled, 
from  test. 

The  repulsion  motor  remains  on  the  controller 
only  16  seconds  and  the  direct-current  motor  25 
seconds.  The  maximum  power  taken  by  the  direct- 
current  motor  is  70  kilowatts  and  by  the  repulsion 
motor  61  kilowatts,  or  ^y  kilovolt-amperes.  At  the 
end  of  25  seconds,  the  total  kilowatt-hour  input  in 
the  two  cases  is  0.375  for  the  direct  current  and  0.30 
for  the  alternating  current.  At  the  end  of  60  sec- 
onds both  cars  have  covered  a  distance  of  0.039 
mile  and  have  reached  practically  the  same  speed 
of  32.5  miles  per  hour,  the  kilowatt-hour  innut  be- 
ing 0.72  for  the  direct  current  and  0.685  for  the 
alternating    current. 

By  comparing  the  areas  of  the  kilowatt  curves  in 
the  two  cases,  the  gain,  or,  rather,  the  saving,  by 
the  use  of  the  alternating  current  is  readily  seen 
It  is  also  worthy  of  note  that  the  volt-ampere  input 
of  the  alternating-current  motor  is  least  at  starting; 
that  is.  the  line  current  is  least.  As  this  is  the  time 
at  which  the  power  factor  is  lowest,  it  is  seen  that 
the  effect  of  the  low  power  factor  on  the  regulation 
of  the  system  is  much  modified  by  the  small  value 
of  the   current. 

Fig.  II  shows  the  calculated  characteristics  of  a 
175-horsepower  railway  repulsion  motor  having  an 
air  gap  of  0.15  inch  and  wound  for  1,500  volts_  and 
25  cycles.  The  efficiency,  including  gear  loss,  is  85 
per  cent,  at  the  maximum  and  the  power  factor  is 
93.  Such  a  motor  is  designed  for  hea-vn,'".  slow-speed 
locomotive  work,  which  is  probably  one  of  the  most 
oromising  fields  for  the  alternating-current  motor. 
It  is  readily  seen  how  w-ell  it  is  adapted  for  freight 
haulage  by    the    fact   that   the   efficiency    of   85   per 


cent,  is  attained  at  a  speed  as  low  as  500  revolutions 
thus  permitting  a  speed  of  12  to  15  miles  per  hour^ 
with  a  good  gear  reduction. 

Thus  the  repulsion  motor  is  well  adapted  for  ac- 
celeration work,  as  well  as  for  efficient  running  at 
light  loads,  and  having  good  constants  at  low  speeds, 
is  well  adapted  for  freight  haulage  at  low  speeds. 
_  The  curves  given  in  this  paper  all  refer  to  the 
simple  repulsion  motor,  the  theory  of  which  is  given 
in  the  paper  by  Mr.  C.  P.  Steinmetz.  There  are 
many  variations  of  the  repulsion  motor,  more  or 
less  complicated,  from  which  a  better  power  factor 
and  even  a  better  efficiency  -have  been  obtained  in 
test.  However,  a  description  of  these  various 
schernes,  with  their  characteristics,  would  require 
sufficient  space  to  warrant  a  distinct  paper,  and  it 
is  hoped  to  present  such  to  the  Institute  at  some 
future   date. 


Aluminum  Welding. 

The_  various  methods  of  soldering  aluminum  so 
far  tried  have  proved  unsatisfactory  on  account  of 
the  galvanic  action  which  takes  place  between  the 
aluminum  and  the  solder,  the  metals  which  enter 
into  the  combination  of  the  solder  being  electro- 
negative with  relation  to  the  aluminum.  Another 
difficulty  is  also  encountered  in  completely  removing 


FIG      I.       ALUMINUM    WELDING    MACHINE. 

the  film  of  oxide  on  the  surface,  which  is  necessary 
to  the  adhesion  of  the  solder. 

Welding  instead  of  soldering  seems  to  present 
the  better  solution  of  the  problem.  The  most  seri- 
ous difficulty  encountered  in  welding  arises  from 
the  fact  that  at  a  few  degrees  under  its  melting 
point  aluminum  passes  into  a  mushy  or  brittle  state, 
and  bein<y  a  very  good  conductor  of  heat,  the  solder 
rapidly  cools  and  freezes  before  flowing  sufficiently. 
The  best  welding  temperature  lies  just  below  the 
point    where    this    pastiness   occurs. 

Sherard  Cowper-Coles.  an  English  experimenter, 
in  a  paper  recently  read  before  the  Faraday  Society, 
describes,  among  other  processes  of  aluminum  weld- 
ing,  one   developed   by   him. 

The  process  uses  no  flux  or  solder  of  any  kind 
and  does  not  necessitate  the  hammering  of  the  joint 
while  in  the  semi-fluid  state.  This  method  is  espe- 
cially suitable  for  wire  rods  or  tubes  and  other 
drawn  or  rolled  sections,  and  consists  in  placing 
the  parts  to  be  welded,  after  being  faced  off  square, 
in  the  machine  shown  in  Fig.  i,  fitted  with  clamp- 
ing screws,  which  are  capable  of  moving  hori- 
zontally on  suitable  guides.  The  movement  of  the 
clamping  screws  is  controlled  by  the  levers  (D). 
The  aluminum  to  be  welded  (B)  is  heated  by  means 
of  an  ordinary  benzine  lamp    (C),  and   as   soon  as 


FIG.    2.       WELDED    JOINT    OF    ALUMINU.M.I 

the  rods  have  arrived  at  the  necessary  temperature 
slight  pressure  is  applied  to  the  levers  (D).  which 
causes  them  to  unite,  and  a  ring  of  metal  is  squeezed 
out,  as  shown  in  Fig.  2.  This  ring  of  metal  is 
largely  composed  of  aluminum  oxide,  and  acts  as 
an  insulating  and  supporting  collar,  the  molten  metal 
being  retained  within  this  collar.  The  weld  is  then 
instantaneously  quenched  by  turning  a  handle  at- 
tached to  the  screen  CA).  which  allows  water,  under 
pressure,  to  be  projected  on  to  the  joint  from  the 
reservoir  (F).  The  same  handle  which  turns  the 
water  on  places  a  screen  (A)  in  front  of  the  heating 
fiame.  The  water  pressure  is  maintained  by  air 
supplied  by  the  hand  pump  (E).  The  rod  is  then 
removed  from  the  machine  and  the  collar  filed  off. 
when  it  will  be  found  that  the  Joint  is  as  strong  as 
the  rest  of  the  metal. 

An  oxygen-hydrogen  flame  or  ordinar>-  gas  with 
or  without  air'can^be  substituted  for  the  benzine 
lamo.  The  process  is  a  simple  one,  and  can  be 
worked  bv  an  unskilled  workman. 
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DATES  AHEAD. 

Independent  Telephone  Association  of  Wisconsin  (annual 
convention),  Hotel  Pfister,  Milwaukee,  February  loth  and 
nth. 

Ohio  Independent  Telephone  Association  (annual  meeting), 
Grand  Hotel.  Cincinnati,  February  17th  to    19th. 

National  Electric  Lieht  Association  (annual  meeting),  Bos- 
ton,  May    24th   to   26tL 


Owners  and  managers  of  hydro-electric  installa- 
tions will  be  interested  in  the  recent  decision  of 
Judge  Artman  in  the  Boone  County  Circuit  Court 
of  Indiana  in  the  case  of  the  Noblesville  Hydraulic 
Company  against  Evans  and  Illyes.  Here  the  ques- 
tion involved  was  one  of  eminent  domain.  The 
plaintiff  operates  an  electrical  generating  plant  driven 
by  waterpower.  It  contends  that  since  it  supplies 
electricity  to  the  public  at  large  its  work  is  a  pub- 
lic utility,  and  that  therefore  it  ihas  a  right  to  con- 
demn property  for  its  use  under  the  law  of  eminent 
domain.  The  defendants  onposed  this  contention. 
The  court  held  that  the  hydraulic  company,  by  ac- 
quiring property  by  such  a  procedure,  would  be 
serving  itself  and  not  the  public.  Further,  since  the 
company  is  not  furnishing  the  electricity  under  such 
conditions  as  binds  it  to  render  service  to  the  pub- 
lic as  a  matter  of  law,  it  is  not  discharging  a  public 
duty,  but  is  exercising  the  powers  and  functions 
belonging  to  a  corporation  established  under  an 
entirely  different  statute  from  that  which  gives  the 
right  of  acquiring  property  by  eminent  domain  to  a 
hydraulic  company  for  the  erection  of  dams  in  rivers 
in  the  state  of  Indiana.  To  come  under  the  latter 
statute  the  power  must  be  used  for  public  service, 
the  judge  says.  It  therefore  appears,  on  the  strength 
of  this  decision,  that  a  private  hydro-electric  com- 
pany selling  electricity  to  private  consumers  is  not 
such  a  hydraulic  company  as  is  vested  with  the  right 
of  condemning  land  under  the  law  of  eminent  do- 
main in  the  state  of  Indiana. 


One  of  the  important  problems. now  in  process 
of  solution  by  the  electrical  engineering  profession 
is  the  application  of  the  single-phase  alternating- 
current  motor  to  railway  work.  It  is  a  problem 
that  has  to  do  with  the  latest  and  most  interesting 
advance  in  electrical  engineering  as  applied  to  trac- 
tion, and  is  being  studied  not  only  in  the  United 
States,  but  in  Germany,  Italy  and  other  countries 
as  well.  The  American  Institute  of  Electrical  Engi- 
neers did  well,  therefore,  to  devote  its  New  York 
meeting  of  last  week  to  the  subject.  Two  papers 
were  read — one  by  Charles  Proteus  Steinmetz  on 
"The  Alternating-current  Railway  Motor,''  dealing 
with  the  topic  from  the  mathematical  point  of  view 
and  giving  some  account  of  the  work  of  Eickemeyer, 
and  the  other  by  Walter  I.  Slichter  on  "Speed-torque 
Characteristics  of  the  Single-phase  Repulsion  Mo- 
tor," written  as  a  more  general  contribution  to  the 
subject.  Arnold  and  Lamme — engineers  who  have 
devoted  much  attention  to  the  subject — were  also  at 
the  meeting.  The  former  occupied  the  chair  as  pres- 
ident of  the  society,  and  was  thus  precluded  from 
taking  an  active  part  in  tihe  arena  of  debate.  The 
latter  opened  the  discussion.  The  two  papers  are 
given  in  full  in  this  issue  of  the  Western  Electrician : 
an  abstract  of  the  long  discussion  will  appear  next 
week.  As  it  seems  likely  that  the  single-phase  motor 
is  to  occupy  the  place  in  railway  work  which  elec- 
trical men  have  long  hoped  could  be  achieved,  these 
papers  and  the  discussion  should  be  studied  by  all 
striving  to  keep  abreast  of  the  art.  A  single-phase 
motor  adapted  for  commercial  railroading  would  cer- 
tainly give  a  great  impetus  to  the  electric  railway 
and  would  have  an  appreciable  effect  on  the  future 
of   the   steam   locomotive. 


Electrical  interests  are  in  some  measure  con- 
cerned in  the  possibility  of  war  between  Japan  and 
Russia,  growing  out  of  the  situation  in  Korea  and 
Manchuria.  For  instance,  the  last  link  of  the  Amer- 
ican Pacific  cable,  connecting  Manila,  in  the  Philip- 
pines, with  the  mainland  of  Asia,  remains  to  be  laid. 
A  war  in  the  Far  East  might  further  delay  the  lay- 
ing of  this  cable,  or,  under  conceivable  circumstances, 
might  accelerate  it.  Again,  the  American  interests 
in  Korea  are  largely  concerned  with  electrical  en- 
terprises. It  is  only  of  late  years  that  railways, 
telegraphs,  telephones  and  a  postal  system  have  been 
introduced  into  Korea.  A  railway  from  the  seaport 
of  Chemulpo  to  Seoul,  the  capital,  a  distance  of 
26  miles,  was  built  by  American  contractors,  and 
has  reduced  the  time  between  the  seaport  and  cap- 
ital from  eight  hours  to  1%  hours.  The  Seoul 
Electric  Company,  organized  chiefly  by  Americans 
and  with  American  capital,  has  built  and  operated 
an  electric  railway  near  Seoul,  which  is  much  used 
by  the  natives.  Electric  lighting  is  also  supplied. 
Tliis  electrical  plant  is  said  to  be  the  largest  single 
electrical  plant  in  Asia,  although  this  statement  is 
rather  doubtful.     The  machinery  was  imported  from 


the  United  States,  and  the  consulting  engineer,  a 
Japanese,  is  a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology.  Again,  Japan  is  rather  a  good 
customer  of  the  United  States  in  the  matter  of 
electrical  machinery,  taking  from  us  goods  of  this 
description  valued  at  $341,743  in  1902  and  $332,539 
in  1903.  War  might  seriously  interfere  with  this 
trade,  although  benefiting  some  other  lines,  such 
as  foodstuffs.  Altogether,  it  will  be  seen  that  the 
situation  is  not  without  individual  interest  to  many 
American  electrical  men. 


Re.aders  of  the  Western  Electrician  will  be  greatly 
interested,  we  are  sure,  in  the  leading  article  in  this 
issue,  which  is  devoted  to  the  "Power  Supply  at  the 
St.  Louis  Exposition."  Naturally,  electricity  is  the 
agent  employed  to  transmit  the  power  used  mechan- 
ically and  for  light,  and  three  sources  of  current 
are  provided— a  service  plant  in  Machinery  Hall  and 
the  Steam,  Gas  and  Fuel  Building,  an  exhibitors' 
plant  similarly  located,  and  a  St.  Louis  central  sta- 
tion on  the  Mississippi  River.  Altogether,  it  is  ex- 
pected that  some  45,000  horsepower  of  electrical  en- 
ergy will  be  available,  which  is  about  50  per  cent, 
larger  than  the  total  capacity  of  the  plants  installed 
at  the  World's  Fair  in  Chicago,  which,  as  we  re- 
member, was  about  30,000  horsepower.  Coal  is  to 
be  used  for  fuel,  instead  of  oil  as  at  CHiicago,  but 
it  is  expected  that  complete  combustion  will  be  ef- 
fected. Of  course,  a  ''smoke  nuisance"  would  be 
decidedly  out  of  place  at  a  great  exposition,  and 
the  success  of  the  management  in  this  respect  will 
no  doubt  serve  as  a  valuable  object-lesson.  The 
largest  unit  in  the  two  generating  plants  in  Machin- 
ery Hall  is  of  3,500  kilowatts  capacity — over  twice 
the  size  of  the  largest  generating  set  at  the  Chicago 
World's  Fair,  but  not  particularly  remarkable  in 
these  days  of  5,oco-kiIowatt  and  larger  generators. 
There  are  to  be  some  interesting  foreign  generating 
sets,  although  it  must  be  confessed  that  the  showing 
of  over-sea  types  is  not  so  large  or  so  representative 
as  might  be  wished.  Particularly  to  be  lamented 
is  the  non-appearance  of  the  3.000-horsepower  Cock- 
erill  gas  engine,  which  would  have  formed  one  of 
the  most  interesting  mechanical  features-  of  the 
exposition.  The  "juice"  will  be  mainly  distributed 
as  6,600-volt,  25-cycle,  three-phase  current,  and  the 
switchboard  should  be  large,  modern  and  interesting. 
On  the  whole,  the  power  plants  of  the  exposition 
will  be  sure  to  attract  the  careful  attention  of  all 
visitors  interested  in  applied  mechanics. 


AaroNG  the  many  interesting  matters  brought  to 
the  attention  of  the  present  session  of  Congress,  none 
is  more  so  than  those  pertaining  to  tlie  electrical 
industries  in  their  varied  forms.  For  one  thing,  a 
bill  has  been  introduced  giving  permission  for  the 
erection  of  poles  for  the  stringing  of  overhead  wires 
in  the  District  of  Columbia,  in  order  to  facilitate 
work  on  the  undertaking  now  under  way  to  elimi- 
nate grade  railroad  crossings  in  all  parts  of  Wash- 
ington. It  is  proposed  fo  continue  this  work  at 
night,  and  for  that  purpose  it  will  be  necessary  to 
use  electricity  for  both  lighting  and  power  purposes, 
and  for  the  running  of  temporary  car  service.  It  has 
been  recommended  that  the  privilege  be  allowed,  as 
it  will  greatly  facilitate  the  work,  and  will  only  be 
for  a  temporary  use  of  the  poles  and  wires 

Representative  Gillett  of  Massachusetts  has  in- 
troduced a  bill  for  the  prevention  of  the  use  of  in- 
terstate telegraph  and  telephone  lines  for  gambling 
purposes,  either  in  the  form  of  "bucket  shops,"  pool- 
selling,  lotteries,  "book"  making,  or  horse-racing. 
The  bill  provides  that  any  person  using  the  lines  for 
any  of  these  purposes  shall  be  guilty  of  a  misde- 
meanor, punishable  by  either  imprisonment  for  not 
more  than  two  years,  or  a  fine  of  not  more  than 
$1,000,  or  both,  and  for  subsequent  offenses  of  a  like 
nature,  by  imprisonment  only.  If  common  carriers 
engage  in  such  business,  they  shall  be  guilty,  and 
shall  be  punishable  in  the  same  manner.  The  bill 
further  defines  the  term  "bucket  shop." 

A  bill  providing  for  the  granting  of  a  right-of-way 
for  a  telegraph  and  telephone  line  in  Alaska  has  been 
introduced  by  Representative  Cushman.  Anyone  se- 
curing such  right-of-way  will  be  required  to  have 
not  less  tshan  200  miles  of  such  right-of-way  occu- 
pied by  constructed  lines  during  the  first  two  years, 
and  failure  to  meet  this  requirement  will  release  the 
land  back  to  the  original  public  lands  and  reserva- 
tions from  which  it  has  been  secured. 
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Electrical     Exports    for    December    and 
for  the  Year  I  903. 

The  electrical  exports  from  the  United  States 
for  the  month  of  December,  1903,  amounted  to  a 
total  value  of  $852,598,  as  compared  with  $760,981 
for  the  corresponding  month  in  1902.  There  was 
also  an  increase  of  $139,563  over  the  figures  for 
November,  1903. 

Comparing  the  figures  as  classified  by  the  Bureau 
of  Statistics,  Department  of  Commerce  and  Labor, 
it  will  be  seen  that  exports  classified  as  electrical 
machinery  gained  $19,390  in  December,  1903,  as 
compared  with  December,  1902,  and  electrical  ap- 
pliances, including  telegraph  and  telephone  in- 
struments, gained  $72,227.  The  figures  are  as  fol- 
lows :  Electrical  macliinery — December,  1903,  $448,- 
921;  December,  1902,  $429,531.  Electrical  appli- 
ances— December,  1903,  $403,677 ;  December.  1902, 
$331,450. 


With  the  official  figures  for  December  now  at 
hand  it  is  possible  to  give  the  exact  total  value  of 
electrical  exports  from  the  United  States  for  the 
calendar  year  of  1903.  In  a  summary  of  last  year's 
electrical  exports,  printed  in  the  New  Years  num- 
ber of  the  Western  Electrician,  giving  the  exports 
by  months,  the  figures  for  December  were  neces- 
sarily estimated,  as  official  figures  were  not  available 
at  that  time.  It  is  now  seen  that  both  classes — 
machinery  and  appliances — were  underestimated. 
Machinery  was  estimated  at  $370,000  and  was 
actually  $448,921,  and  the  estimate  for  appliances 
was  $390,000,  while  the  official  figure  is  $403,677. 
This  adds  $92,598  to  the  partially  estimated  figure 
of  $9,762,387  and,  considering  a  few  slight  changes 
in  the  months  preceding  December,  places  the  official 
total  for  the  year  1903  at  $9,856,047.  A  decrease  of 
$93,660  is  thus  shown  from  the  figures  of  1902. 
For  the  year  just  closed  goods  classified  as  electrical 
appliances  show  an  increase  of  $691,993  over  1902, 
but  this  was  not  quite  enough  to  make  up  the  fall- 
ing off  of  $833,141  in  electrical  machinery. 

Comparative  figures  for  the  last  two  years  are 
as    follows : 

1902.  1903. 

Electrical    machineiy    $5,937,643        $5,104,502 

Electrical  appliances    ■■  4.059,5S2  4,751,545 


Total    $9,997,195        $9,856,047 

Classified   according   to   destination,   the   following 

are  the  exports  of  electrical  machinery  for  1903 : 

United    Kingdom    $1,724,182 

iiJritisli    North   America    1,380,10s 

Mexico    548, 

Japan      332, 

European    countries    not    elsewhere    specified 284, 

British  Australasia    220, 

Brazil     _. 1 70, 

British    Africa    66, 

Germany     64 

British    East    Indies    57, 

South  American  countries  not  elsewhere  specified..  51, 

l*'rance     49, 

Argentina     30, 

Cuba     28, 

Philippine    Islands    25, 

West  Indies  and  Bermuda,  not  elsewhere  specified..  17. 

Hongkong     

Central  Au'criccn    States  and   British    Honduras.  . 

African  countries  not  elsewhere  specified 

Chinese  Empire    

Colombia     

Asia  and  Oceania,  not  otherwise  specified 


,609 
,539 
,737 
,276 
.153 
.203 
.463 
,426 
,461 
Mi 

J,ol6 
5.962 
?,505 
5,408 
r.385 
i,400 
7,268 
5,726 
3.649 


Annual  Reports  of  Chicago  Elevated 
Roads. 

The  annual  report  of  the  South  Side  Elevated 
Railroad  Company,  presented  at  the  stockholders' 
meeting,  showed  the  year  1903  to  be  the  most 
prosperous  in  the  company's  history.  The  gross  in- 
come was  $1,697,310,  an  increase  of  13. i  per  cent, 
over  the  previous  year.  The  operating:  expenses 
also  increased  15.3  per  cent,  and  were  equal  to  59.2 
per  cent,  of  the  earnings  from  passengers.  'The 
surplus  for  the  5'ear,  after  allowing  for  mainte- 
nance, operating  expenses,  bond  interest  and  divi- 
dends, was  $242,051,  The  average  daily  number  of 
passengers  carried  during  the  year  was  S9.2S0,  being 
an  increase  of  13.65  per  cent.  The  old  officers  were 
re-elected  with  the  exception  of  Secretary  and  Treas- 
urer John  H.  Glade,  who  resigned  on  account  of 
ill  health,  his  place  being  filled  by  Horace  F.  Hardy. 
In  the  annual  statement  President  Carter  outlined 
the  new  service  which  it  is  proposed  to  give  and 
also^  gave  a  clear  statement  of  the  financial  plan  of 
raising  between  $6,000,000  and  $7,000,000  capital 
through  the  sale  of  stock  at  93.  The  proposed  new 
lines  include  3.8  miles  of  sin.gle  track  and  6.8  miles 
of  double  track,  nearly  doubling  the  system,  the 
work  to  be  completed  by  March    16,   1907. 

The  earnings  of  the  Northwestern  Elevated  Rail- 
road Company  of  Chicago  for  the  year  ended  De- 
cember 31,  1903,  after  deducting  operating  expenses, 
maintenance,  taxes,  interest,  etc.,  were  $202,534.  The 
gross  earnings  for  the  year  amounted  to  $1,542,039, 
an  increase  over  1902  of  $131,041,  or  6.7  per  cent. 
Total  operating  expenses  were  42.59  per  cent,  of 
the  gross  earnings.  A  daily  average  of  68,310  pas- 
sengers was  carried  in  1903,  an  increase  of  6.76  per 
cent,   over    1902. 

The   annual    meeting    of   the    stockholders   of   the 


WESTERN    ELECTRICIAN 


Lake  Street  elevated  railroad  was  held  in  Chicago 
recently,  but  no  financial  statement  was  presented, 
owing  to  the  fact  that  the  company  is  at  present 
adjusting  its  accounts  with  the  Chicago  Union 
Traction  Company.  The  stockholders  will  meet 
again  on  March  3d.  The  election  of  officers  resulted 
as  follows :  President,  Clarence  A.  Knight;  vice- 
president,  Redmond  D.  Stephens ;  secretary  and 
treasurer,   W.   V.   Griffin. 


Regulator  for  Vapor  Lamps. 

The  appearance  of  what  has  been  called  the  "nega- 
tive" flame  in  certain  types  of  gas  or  vapor  electric 
lamps  was  referred  to  by  Peter  Cooper  Hewitt  in  one 
of  his  early  patents.  At  that  time  reference  was 
made  to  the  fact  that  under  ordinary  conditions  the 
negative  flame  acts  as  a  resistance  to  the  passage 
of  the  electric  current,  particularly  when  the  flame 
stands  in  the  direct  line  of  the  current  between  the 
positive  and  negative  electrodes  of  the  lamp.  It 
was)  also  noted  that  when  the  negative  flame  is 
acted  upon  by  a  magnet  or  solenoid  the  condition 
of  lowest  lamp  resistance  is  attained  when  the  flame 
lies  in  the  direct  path  of  the  current  through  the 
lamp.  In  other  words,  either  a  permanent  or  an 
electromagnet  will  so  influence  the  negative  flame 
as  to  change  its  character  as  a  resisting  medium  and 
cause  it  actually  to  lessen  the  normal  lamp  resist- 
ance. Further,  it  is  to  be  noted  that  the  tendency 
of  the  flame  is  to  project  itself  or  lie  along  the  lines 
of  magnetic  force,  and  in  this  way  the  flame  is 
made  very  steady  by  the  action  of  a  magnet,  so 
that  the  normal  resistance  of  a  lamp  in  which  the 
negative  flame  is  mechanically  controlled  can  be 
governed   without   any  essential   fluctuation. 

Accordingly  Mr.  Hewitt  has  undertaken  to  con- 
struct a  lamp  with  as  low  a  normal  resistance  as 
possible.  Assuming  a  vertical  type  of  lamp  in  which 
the  negative  electrode  is  at  the  bottom  of  the  trans- 
parent container,  the  proper  position  for  the  magnet 


FIGS.    I  AND    2.       REGtlLATOR  FOR  VAPOR    LAMPS  — APPLICA- 
TION OF  MAGNETIC  REGULATOR. 

or  solenoid  would  be  directly  below  the  negative 
electrode,  with  the  lines  of  force  projecting  toward 
the  lamp  electrode.  This  would  cause  a  projection 
of  the  flame  in  an  upward  direction,  thus  bringing 
it  into  a  right  line  with  the  current  betw-een  the 
electrodes,  thereby  minimizing  the  normal  lamp  re- 
sistance. On  the  other  hand,  it  may  sometimes  be 
desired  to  operate  lamps  at  a  resistance  higher  than 
the  lowest  possible  resistance,  in  which  case  the 
magnet  or  solenoid  may  be  located  in  such  relation 
to  the  negative  electrode  as  to  throw  the  flame  into 
other  than  a  vertical  position,  thus  predetermining 
the  lamp  resistance  at  a  desired  value  within  cer- 
tain limits. 

When  a  tnagnetic  field  is  utilized  for  fixing  the 
position  of  the  negative  flame  or  for  deflecting  it 
from  the  direct  line  between  the  electrodes,  a  per- 
manent magnet  may  be  employed,  if  desired,  or  an 
electromagnet  supplied  from  any  suitable  source.  By 
using  an  electromagnet,  how-ever,  and  putting  it  in 
series  with  the  lamp  and  then  so  placing  it  with 
respect  to  the  negative  electrode  as  to  deflect  the 
flame  away  from  the  direct  line  it  is  possible,  ac- 
cording to  Mr.  Hewitt,  to  secure  excellent  regula- 
tion of  the  lamp  resistance.     It  should  be  said  that 


the  length  of  the  flame  and  imder  certain  conditions 
the  amount  of  the  deflection  depend  upon  the 
strength  of  the  magnet  employed.  When,  for  ex- 
ample, a  vertical  magnet  is  placed  so  that  its  poles 
are  located  anywhere  below  the  negative  electrode 
in  a  vertical  lamp,  successive  increases  of  magnetic 
strength  will  project  the  flame  farther  and  farther, 
but  in  a  fixed  direction,  while  if  the  magnetic  pull 
be  located  above  the  surface  of  the  negative  electrode 
successive  increases  of  magnetic  strength  will  pro- 
ject the  flame  farther  and  farther  away  from  the 
vertical,  thereby  increasing  the  lamp  resistance.  By 
these  means  variations  in  the  circuit  of  the  electro- 
magnet, if  an  independent  circuit,  may  be  recreated 
— mwvmw — 


FIG.  3.       REGULATOR  FOR  VAPOR  LAMPS  CONNECTED  FOR 
SERVICE. 

in  the  circuit  of  the  lamp  with  varying  intensity, 
depending  on  the  magnetic  circuit  and  on  the  lamp- 
circuit. 

An  elevation  of  a  vertical  lamp  in  which  the 
flame  is  projected  vertically  upward  by  an  electro- 
magnet underneath  the  lamp  is  shown  in  Fig.  x. 
Fig.  2  is  a  diagram  illustrating  electromagnetic 
means  for  automatically  regulating  the  resistance  of 
a  lamp  by  altering  the  strength  of  current  through 
the  solenoid  and  thus  regulating  the  strength  of  the 
deflecting  field. 

A  feasible  application  of  the  lamp  might  be  in 
reproducing  variations  of  current  in  a  secondary 
circuit  by  means  of  variations  in  the  solenoid  circuit. 
Fig.  3  shows  the  connections  for  such  a  current- 
varying  device.  By  means  of  this  device  it  is  said 
to  be  possible  to  produce  in  the  secondary  or  re- 
ceiving circuit  electrical  variations  of  greater  mag- 
nitude than  the  original  electrical  variations  of  the 
primary  or  transmitting  circuit.  This  is  due  to  the 
fact  that  a  given  magnetic  variation  may  cause  a 
Wider  fluctuation  of  effective  resistance  in  the  gas 
or  vapor  than  the  fluctuations  of  electrical  energy 
producing  the  variation  of  the  magnetic  field  of 
force.  Accordingly  by  employing  one  of  these  lamps 
the  vibrations  of  the  circuit  may  be  masmified  not 
by  inductive  effects  but  by  varying  the  ohmic  re- 
sistance of  the  circuit  in  which  the  apparatus  is  in- 
cluded. 


Odd  Fires  Due  to  Heedlessness. 

Apparently  the  general  public  is  not  well  aware 
that  an  incandescent  lamp  bulb  can  radiate  sufficient 
heat  to  cause  a  fire  when  placed  in  the  neighborhood 
of  highly  inflammable  material.  Were  it  otherwise, 
the  quarterly  fire  report  of  the  Electrical  Bureau  of 
the  National  Board  of  Fire  Underwriters  would  not 
list  four  fires  attributed  to  this  cause.  In  one  in- 
stance the  lamp  set  fire  to  celluloid  goods  in  a  show 
window,  which  does  not  seem  particularly  remark- 
able when  it  is  remembered  that  celluloid  is  ignited 
at  300  degrees  F.  More  strange,  however,  is  the  fact 
that  a  fire  was  caused  by  laying  an  incandescent 
lamp  on  a  roll  of  carpet.  In  another  case  a  bunch 
of  hay  was  ignited  by  the  same  cause,  while  in  the 
fourth  instance  a  lamp  attached  to  a  flexible  cord 
w^as  shut  up  in  a  folding  bed  during  the  daytime, 
and  when  the  current  was  turned  on  at  night  the 
bed  clothing  was    set  on  fire. 


The  Outlook  for  Copper. 

Active  buying  in  Europe  and  large  shipments  to 
that  country-  have  given  a  firmer  tone  to  the  copper 
market.  Large  contracts  have  also  been  closed  with 
wire  manufacturers  in  this  country,  and  the  pros- 
pects for  a  good  business  in  1904.  are  bright.  Al- 
though recent  sellers  have  been  taking  13  cents  a 
pound,  the  feeling  at  present  is  that  the  supply  at 
those  figures  is  limited.  Manufacturers  have  been 
carn-ing  light  stocks  for  some  time,  and  it  seems 
reasonably  certain  that  the  market  w-ill  remain  firm 
after  the  recent  fluctuations,  due  to  the  unsettled 
condition  of  the  money  market.  In  Europe  the  con- 
ditions are  quiet,  Germany  being  the  heaviest  buyer. 


Health  Commissioner  J.  H.  Simon  of  St  Louis 
thinks  that  a  large  percentage  of  the  500  cases  of 
pneumonia  in  St.  Louis  are  due  to  poorly  heated 
street  cars.  He  says  that  "the  street  cars,  as  they 
are  now  operated,  are  perfect  generators  of  pneu- 
monia. Expectoration  on  the  street  cars  is  per- 
mitted, and  thus  the  disease  is  allow-ed  to  spread." 
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Central-station  Heating.' 
By  W.  H.  Schott. 
Hot-water  heating  is  in  operation  in  a  great  many 
cities,  some  using  a  single-pipe,  closed-circuit  sys- 
tem, others  a  two-pipe,  static-head  system,  and  others 
a  two-pipe  balanced-column  system.  The  single-pipe 
system  is  adaptable  only,  where  there  is  a  limited 
territory  to  serve ;  but  where  the  district  to  be  served 
is  extended  over  large  areas,  then  a  two-pipe  system 
becomes  necessary  in  order  to  give  the  system  the 
necessary  amount  of  flexibility  required  and  to  fur- 
nish a  positive  circulation.  Where  the  district  to 
be  served  is  compact,  with  large  buildings  ranging 
in  height  from  six  to  16  stories,  the  situation  then 
becomes  a  steam-heating  situation,  the  steam  being 
supplied  at  low  pressure,  being  taken  either  from 
engines    or    being    furnished    direct    frorn    boilers. 

Where  exhaust  steam  exists,  and  it  is  desirable 
to  use  it,  it  can  be  used  more  economically  in  a 
hot-water  system  than  in  a  steam  system,  due  to 
the  fact  that  it  may  be  used  at  atmospheric  pressure 
and  even  at  a  pressure  represented  by  a  20-inch 
vacuum  during  the  milder  periods,  the  circulation 
being  made  positive  by  using  a  pump  of  some  pat- 
tern as  the  circulating  medium,  the  power  required 
to  operate  this  circulating  medium  being  governed 
by  the  character  of  pump  used  and  the  head  w'hich 
it  must  work  against. 

In  a  well-designed  water  system  there  is  only 
required  from  10  to  30  pounds  pressure  to  overcome 
the  pressure  due  to  circulation  and  friction  of  mams, 
the  power  utilized  by  the  circulation  being  absorbed 
in  the  circulating  water  50  that  it  is  not  lost 

With  a  steam  system,  sufficient  pressure  must  be 
maintained  upon  the  mains  to  overcome  the  fric- 
tion in  the  street  work  and  to  furnish  the  necessary 
circulation  to  the  surface  which  is  to  be  heated,  this 
pressure  ranging  from  two  to  20  pounds,  and  even 
higher,  but  normally  at  from  five  to  10  pounds  pres- 
sure. 

In  taking  up  the  question  of  the  central-station 
heating  plant,  the  territory  to  be  heated  should  be 
carefullv  examined  by  someone  familiar  with  its 
needs  and  then  a  plant  designed  that  will  give  an 
economical  operation,  together  with  a  superior  serv- 
ice, to  meet  the  needs  as  found. 

If  the  territory,  after  having  had  the  physical  ex- 
amination made,"  proves  that  it  will  be  a  paying  in- 
vestment providing  the  plant  is  properly  installed  and 
managed,  then  the  next  feature  that  needs  serious 
consideration  is  the  franchise  question.  After  having 
secured  the  proper  franchise,  then  the  plant  to  be 
installed  should  be  of  the  best  design  possible  to 
attain,  no  matter  whether  it  be  a  steam  or  water 
proposition. 

High-grade  power-house  equipment  in  any  power 
plant  has  proved  conclusively  that  it  pays  only  to 
use  the  best  that  can  be  obtained  in  the  market  and 
should  be  ample  evidence  that  the  same  would  apply 
to  a  heating  system. 

Tlie  street  work  should  be  installed  in  the  best 
possible  manner  known,  great  care  being  taken  to 
see  that  the  mains  have  ample  capacity ;  the  expan- 
sion to  be  taken  care  of  in  a  proper  manner  so  as 
not  to  throw  undue  strain  on  any  fitting  in  the 
system :  that  the  insulation  should  be  of  the  best 
so  as  to  reduce  the  street  losses  to  a  minimum; 
the  pipe  lines  should  be  properly  underdrained  so 
as  to  eliminate  the  possibility  of  waterlogging,  and. 
if  a  steam  system,  great  care  should  be  taken  in 
the  maintaining  of  grades  so  that  the  mains  will  be 
properly  drained. 

In  the  piping  and  connecting  of  buildings  to  the 
system  great  care  should  be  taken  in  the  equipment, 
as  no  system  will  operate  economically  and  satis- 
factorily unless  its  pipes  are  properly  proportioned 
so  as  to  circulate  with  practically  no  friction,  and 
its  radiation  is  so  proportioned  so  as  to  properly  heat 
in  the  coldest  weather,  or,  namely,  20  degrees  below 
zero    in    this    climate. 

All  piping  in  buildings,  no  matter  whether  it  be 
a  steam  or  water  system,  should  be  properly  cov- 
ered. 

The  radiating  surface  set  should  be  of  ample  sur- 
face to  heat  the  space  to  be  heated  without  calling 
upon  the  risers  and  mains  in  the  building  to  assist, 
due  to  the  fact  that  in  the  milder  periods,  when  the 
minimum  amount  of  heat  is  required,  while  the  cir- 
culation to  the  radiator  may  be  closed  off.  the  heat 
would  still  dissipate  itself  through  the  mains  and 
risers,  if  not  covered,  and  whenever  the  temperature 
of  the  space  so  heated  rises  above  the  standard,  it 
then  becomes  wasted,  due  to  the  fact  that  doors 
and  windows  are  opened  and  the  same  is  permitted 
to  pass  to  the  outside   atmosphere. 

The  covering  of  the  pipes  and  mains  and  placing 
of  sufficient  radiation  to  maintain  the  temperatures 
desired,  increases  the  cost  of  the  installation  to  the 
consumer,  but  as  this  installation  is  of  a  permanent 
nature,  the  small  percentage  of  increase  due  to  its 
requirements  is  not  excessive  and  should  be  insisted 
upon. 

More  plants  throughout  the  country  are  not  op- 
erating satisfactorily  to  their  owners  on  account  of 
the  buildings  which  they  are  heating  not  being  prop- 
erly  radiated   than  from  any  other  cause  known. 

The  radiation  required  for  a  building  should  be 
based  upon  the  minimum  temperature  contended  with, 
or  20  degrees  below  zero.  If  sufficient  radiation  is 
set  to  maintain  standard  temperatures  at  20  degrees 
below    zero,   a    company    is     only     called     upon    to 

I.  .\bstract  of  a  paper  read  before  the  Northwestern  Electrical 
.\ssociation,  at  Milwaukee.  Januar.v  20.  1904.  Mr.  Schott  is  a  well- 
known  Chicago  engineer. 


operate  40  per  cent,  of  its  maximum  of  the  radiation 
so  set  as  an  average  during  the  entire  heating  seasoa 
On  account  of  the  requirements  varying  as  they 
do,  it  becomes  (in  order  to  make  the  system  as 
economical  as  possible)  an  absolute  necessity  to 
adopt  some  form  of  regulation,  or  otherwise  a  large 
amount  of  heat  is  wasted. 

In  a  water  system  it  is  much  easier  to  regulate 
the  temperatures  w-ithout  using  automatic  regula- 
tion than  it  is  in  a  steam  system,  due  to  the  fact 
that  the  temperature  of  tlie  water  may  be  varied 
to  suit  the  outside  conditions,  so  that  in  the  milder 
periods  the  surface  cannot  throw  off  as  many  heat 
units  as  otherwise,  due  to  their  lower  temperatures, 
but  from  tests  made,  a  regulated  system  will  save 
to  the  central  station  40  per  cent,  of  its  fuel  re- 
quirements, and  in  making  this  40  per  cent,  saving 
in  fuel,  it  must  necessarily  mean  also  that  40  per  cent 
more  business  can  be  carried  on  a  given  plant  with 
regulation  than  it  can  w-ithout.  This  statement  is 
correct  during  the  average  of  the  season,  but  due 
to  the  fact  that  the  requirements  must  be  based  upon 
20  degrees  below  zero,  the  plant  must  operate  under 
one  of  tw'O  conditions,  namely ; 

The  plant  having  ample  capacity  to  handle  the 
connected  load  at  20  degrees  below  zero,  or,  it 
having  capacity  to  handle  this  load  economically 
during  the  average  of  the  season  and  then  depending 
on  its  overload  capacitj'  to  take  care  of  it  during 
the  coldest  periods,  which  would  correspond  to  the 
peak  in  a  lighting  station  during  the  holiday  period. 
^\'hile  the  above  may  be  true,  it  is  poor  engineer- 
ing lo  undertake  to  carry  out  a  station  upon  these 
lines,  as  the  plant  should  have  ample  capacity  to 
meet  its  requirements  at  20  below  zero,  due  to  the 
fact  that  enough  can  be  saved  in  operation  during 
its  extremely  cold  period  to  offset  any  charges 
chargeable  against  the  propertj',  due  to  its  larger 
capacity,  in  addition  to  insuring  to  the  consumer 
an  absolute  service. 

In  a  well-designed  water  system,  during  the  av- 
erage temperature  of  the  heating  season,  six  to  eight 
pounds  of  water  per  square  foot  of  radiation  per 
hour  is  ample  to  furnish  all  the  heat  required  by 
the  surface  so  supplied,  but  wlien  the  temperature 
is  20  degrees  below  zero,  it  then  requires  12  to 
18  pounds  of  water  per  square  foot  per  hour,  and 
the  plant  must  have  capacity  to  deliver  a  sufficient 
amount  of  w-ater  during  these  periods  to  furnish 
the  heat  to  the  surface  to  heat  the  space  as  required. 
■In  tests  made  recently  I  find  a  wider  range  in 
a  steam  plant  than  in  a  water  plant.  Comparing 
the  tests  taken  in  a  building  where  the  radiation 
set  was  up  to  the  requirements,  against' a  building 
where  the  radiation  was  set  on  a  52-per  cent,  basis, 
I  found  that  a  change  of  34  per  cent,  in  outside 
temperature  varied  the  condensation  in  the  building 
where  radiation  was  properly  set  13.72  percent.,  while 
in  the  building  underset,  the  same  change  in  outside 
temperature  varied  the  condensation  24.24  per  cent. 
In  comparing  the  condensation  in  buildings  w'here 
the  radiation  is  properly  set  against  the  condensation 
in  buildings  underset,  I  find  it  to  be  as  follows: 

First — Building  properly  set:  Wind  velocity,  10.3 
miles  per  hour.  Average  outside  temperature,  30 
degrees.  Average  condensation  per  square  foot  per 
hour,  0.158  pound  per  hour. 

Second — Building  set  52  per  cent.:  Wind  veloc- 
ity. 10.3  miles  per  hour.  Average  outside  tempera- 
lure.  30  degrees.  Average  condensation  per  square 
foot  per  hour,  0.365  pound  per  hour,  or,  on  account 
of  this  building  being  underset,  22  per  cent,  more 
condensation  took  place  than  would  have  taken 
place  if  the  radiation  had  been  set  to  requirements. 
From  the  above  you  will  readily  see  that  the  proper 
installation  of  the  radiation  is  a  very  important  fac- 
tor. In  both  of  the  above  buildings  the  steam  sup- 
ply to  the  buildings  was  controlled  by  regulation. 

On  the  question  of  how  to  charge  for  heating 
a  given  space,  various  methods  are  used,  some  bas- 
ing their  charges  upon  a  cubical-contents  basis,  var>'- 
ing  the  charges  on  account  of  the  construction  of 
the  building.  Others  charge  on  a  basis  of  so  much 
per  square  foot  of  heating  surface.  Others  charge 
upon  a  basis  (and  this  applies  to  steam  only)  of 
the   number  of  pounds   of   steam   condensed. 

Certainly  the  cubical-contents-charge  basis  is  en- 
tirely wrong.  A  building,  due  to  its  construction 
and  exposures,  may  van'  from  two  to  eight  or  10 
changes  of  air  per  hour.  These  chan.g^s  govern  the 
amount  of  heat  required  to  heat  the  space  in  question. 
Necessarily,  to  heat  properly,  the  radiation  must 
be  based  upon  the  m.aximum  number  of  changes  of 
air  that  will  take  place  per  hour,  and  as  the  number 
of  square  feet  or  radiation  set  governs  the  operating 
expenses  of  a  central  station,  it  must  in  that  case 
be  the  basis  of  charge,  either  from  a  square-foot 
basis  or  a  meter  basis. 

The  objections  usually  raised  to  a  meter  basis 
arc  the  same  objections  that  have  been  raised  by 
consumers  of  electric-light  companies ;  namely,  that 
when  the  current  which  they  have  used  to  supply 
their  light  and  power  is  furnished  through  a  meter, 
thev  are  limited  in  service.  In  other  words,  they 
will  take  care  of  their  light  and  power  and  use  it 
only  as  their  requirements  call  for  it.  while  if  they 
have  a  flat  rate  they  pay  no  attention  to  the  same, 
therebj'  very  materially  increasing  the  cost  of  op- 
eration to  the  central  station,  in  addition  to  requir- 
ing a  much  larger  amount  of  capacity  to  take  care 
of  the  connected  load  than  they  would  otherwise. 
This  applies  to  the  meter  basis   of  measurement. 

The  consumer  will  call  upon  the  station  for  his 
maximum  demand,  which  is  represented  by  the  con- 
nected   amount    of    radiation    when    v.-e    have     our 


minimum  outside  temperatures,  but  during  the  milder 
periods  will  have  a  large  amount  of  the  radiation 
cut  out  of  service,  first,  due  to  the  fact  that  they 
do  not  need  it;  secondly,  due  to  the  fact  that  they 
are  trying  to  save  in  heating  bills  and  are  very 
liable  to  cut  them  down  to  a  point  where  it  is  below 
their  actual  requirements,  resulting  in  a  dissatisfied 
consumer. 

With  the  radiation  furnished  on  a  square- foot 
basis  and  without  regulation,  a  price  that  would 
justify  the  company  in  operating  the  same  without 
any  restrictions  would  seem  prohibitive,  but  the  ap- 
plication of  regulation  to  the  same  acts  practically 
in  the  same  capacity  as  the  meter  does  to  the  electric- 
light  plant,  in  not  permitting  the  building  to  be 
overheated,  yet  furnishing  to  the  consumer  the  nec- 
essary heat  to  maintain  70  or  72  degrees,  the  tem- 
perature usually  agreed  upon,  and  with  the  con- 
sumers securing  their  heat  upon  this  basis,  they  are 
usually  much  better  satisfied  than  upon  a  meter 
basis,  and  the  income  to  the  company  per  foot  per 
season  should  average  higher  than  where  the  same 
is  on  a  meter  basis. 

Probably  the  ideal  method  of  furnishing  heat  to 
the  consumers  from  the  station  standpoint  would 
be  to  furnish  the  same  through  a  meter,  and  at  the 
same  time  give  the  consumer  automatic  regulation. 
The  regulator  would  prevent  the  building  being 
overheated,  in  addition  to  giving  an  even  temperature 
line,  and  at  the  same  time  the  company  would,  be 
paid  for  all  heat  so  supplied. 

To  anyone  considering  the  installation  of  a  heat- 
ing plant,  all  of  the  features  and  facts  herein  re- 
ferred to  should  be  very  carefully  considered,  as  they 
are  extremely  important  in  making  the  enterprise 
the  success  that  it  should  be. 

Central  electric-lighting  stations  .should  find  heat- 
ing plants,  when  properly  installed,  valuable  addi- 
tions to  their  properties.  If  a  lighting  and  power 
company  is  in  position  to  furnish  heat  in  addition 
to  its  light  and  pow-er.  it  can  eliminate  a  large  per- 
centage of  the  isolated  plants  with  which  it  has  al- 
ways to  contend. 

Discussion   (in  absir.\ct). 

H.  Almert,  Chicago :  In  a  system  with  a  fairly 
light  boiler  and  heating  plant,  heatinar,  say,  200  or 
210  days  a  year,  and  using  coal  11,500  to  12.000 
B.  T.  U.,  costing,  say,  $2.25  a  ton,  what  would  be 
the   cost    for   coal   per  year? 

Mr.  Schott :  Taking  the  coal  cost  on  the  water 
proposition,  in  a  test  made  recently  by  Purdue  Uni- 
versitj'.  Professor  Goss  there  reports  that  he  finds 
the  cost  was  50  per  cent,  higher  than  it  should  be, 
due  to  the  condition  of  the  plant;  that  the  cost  was 
3.8  cents  a  square  foot  a  season,  based  upon  eJ.ch 
$1  of  cost  for  fuel.  In  that  particular  case  the 
coal  tested  10.500  B.  T.  U. ;  that  would  put  it  on 
a  $2  price  for  coal.  Assume  that  same  value  of 
coal,  it  w^ould  cost  a  fraction  under  eight  cents 
a  square  foot  a  season.  That  is  for  w^ater.  Now. 
the  actual  test  w-as  77  pounds  of  coal  a  square  foot 
of  radiation  a  season.  Our  figures  were  about  70 
pounds  of  coal. 

With  a  steam  proposition  which  runs  130  pounds 
a  square  foot,  an  estimate  can  easily  be  arrived 
at  to  determine  the  cost,  with  regulation :  without 
regulation,  it  will  run  as  high  as  180  pounds  a 
square   foot. 

R.  N.  Kimball.  Kenosha.  Wis. :  In  Kenosha  we 
have  great  difficulty  in  differentiating  between  what 
is  properly  chargeable  to  the  electric-lighting  plant 
and  what  is  properly  chargeable  to  the  heating 
plant,  where  we  are  running  a  combined  plant,  and 
we  are  inclined  to  separate  them  as  much  as  we 
can,  and  not  give  the  electric  plant  credit  due  to 
the  heating  plant 

Mr.  Schott :  On  the  Purdue  test  everything  was 
charged  against  the  heating  plant  except  the  efli- 
ciency  of  the  engines  and  pumps.  The  engines  in 
that  case  absorbed  seven  per  cent,  of  the  heat  trans- 
mitted to  them,  and  the  pump  absorbed  four  per 
cent.  When  it  came  to  the  condensation,  the  en- 
gines tested  at  2S.5  pounds  and  the  pumps  ran  95.5 
pounds  per  indicated  horsepower  per  hour,  and 
everything  was  charged  against  the  heating  plant 
except  the  actual  heat  units  absorbed  b}'  the  engines 
and  pumps. 

J.  H.  Harding,  Laporte.  Ind. :  I  would  like  lo 
ask  wliat  difference  there  would  be  between  furnish- 
ing heat  on  that  basis  with  a  regulator  running  di- 
rect from  your  plant,  and  without  a  regulator,  and 
ihe  cost  of  furnishing  it  with  regulators,  speaking 
of  a  hot-water   plant? 

Mr.  Schott :  The  test  has  proved  that  the  differ- 
ence in  operation  is  just  about  40  per  cent.  If  it  is 
going  to  cost  you  40  per  cent  more  to  operate,  you 
ought  to  get  40  per  cent,  more  income.  It  won't 
affect  the  labor  end  of  it  so  much  as  the  actual 
fuel  burning;  but  on  account  of  acquiring  a  larger 
percentage  to  take  care  of  an  equal  amount  of 
soace,  it  will  take  more  plant ;  so  that  if  you  con- 
sider as  a  whole  the  increase  at  40  per  cent.,  you 
ought  to  get  at  least  40  per  cent  more  for  heating 
without  regulation  than  with  it,  to  be  on  the  same 
plane. 

President  F.  W.  Bowen.  Kenosha,  Wis. :  I  would 
like  to  ask  Mr.  Schott  one  or  two  questions,  be- 
cause I  feel  interested  in  this  subiect  myself.  First, 
u-helher  he  has  formulated  anv  figures  based  upon 
the  pounds  consumption  of  coal  per  annum  for  each 
foot  of   connected   radiation? 

Mr.  Schott :  Yes.  With  a  well-designed  plant 
("and  T  speak  of  the  very  latest  practice)  and  where 
we   have   a^  climate   which    averages   30  degrees,   as 
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through  Central  Illinois  and  Indiana,  and  taking 
our  Illinois  coal  as  a  basis  (slack),  the  consump- 
tion should  not  exceed  70  pounds — 63  and  a  faction 
are  the  figures,  but  70  is  ample,  allowing-  for  losses. 
On  the  Purdue  test,  where  they  arrived  at  a  77- 
pound  basis,  and  with  coal  that  tested  10,500  B. 
T.  U.,  we  were  only  getting  in  the  boilers  a  fraction 
over  4,coo  B.  T.  U.  That  was  due  to  the  boilers 
not  being  properly  constructed  to  get  the  proper 
circulation  through  them  in  the  first  place ;  in  the 
next  place,  the  fire  was  being  controlled  by  the  ash- 
pit doors,  instead  of  the  damper  being  adjusted, 
and  in  the  third  place,  the  boilers  had  not  had  a 
cleaner  on  them  for  six  months,  and  five  feet  of  the 
lower  tubes  were  absolutely  banked  in  with  soot 
and  ashes,  so  we  could  not  get  the  efficiency.  That 
trouble  was  discovered  after  we  got  through  testing. 
President  Bowen :  I  ask  this  question  simply 
for  a  sort  of  checking  purpose.  You  compute  the 
B.  T.  U.  radiated  per  hour  per  foot  of  radiation 
to  be  about  175,   I  believe;  is  that  correct? 

Mr.  Schott:  That  is  a  question  of  the  tempera- 
ture of  your  circulating  water.  If  you  carry  a  tem- 
perature of  200  degrees  for  each  foot  of  radiating 
surface,  you  will  throw  off  not  less  than  246  heat 
units ;  and  if  you  get  down  to  170  degrees,  you 
will  throw  off  170;  at  160  you  will  throw  off  155; 
160  is  the  average  temperature  you  are  supposed 
to  carry  through  your  heating  season.  Providing 
your  radiation  is  figured  on  that,  there  is  one 
poirit  where  you  can  throw  the  operation  of  your 
plant    50   per   cent,    either   way. 

President  Bowen:  That  would  involve  an  in- 
crease in  the  amount  of  radiation  connected  about 
20  per  cent,  if  you  were  to  keep  a  straight  line  of 
160  degrees  as  your  top  figure  for  the  temperature 
of  your  water. 

Mr  .Schott:  Yes;  it  increases  a  little  over  50 
per  cent.  You  ba^e  your  radiation  so  as  to  take 
care  of  your  space  at  20  below  zero  on  a  210  bas's, 
and  that  is  one  proposition;  it  takes  more  radiation 
with  your  circulating  water  at  160  degrees  than 
at  210. 

President  Bowen:  Now/  then,  if  you  raise  a 
degree  in  temperature  for  every  drop  of  a  degree 
outside,  you  only  get  182  degrees  at  zero. 

Mr.  Schott :  You  would  raise  from  160  degrees 
at  freezing  to  190  degrees  at  zero,  and  if  you  go 
to  20  below  it  would  put  you  above  steam  tem- 
perature. The  figures  for  radiation  may  be  stated 
as  follows:  At  140  degrees  you  can  throw  off  115 
heat  units ;  at  150  you  can  throw  oft'  I35  heat  units ; 
at  160  degrees  you  can  throw  off  155  units;  at  130 
degrees  you  can  throw  off  177  heat  units;  at  iSo  de- 
grees you  can  throw  off  199  heat  units  ;  at  190  degrees 
you  can  throw  off  222  heat  units ;  at  200  de- 
grees, 246;  at  210  degrees.  270;  220  degrees,  300. 
The  question  of  drop  in  the  supply  is  usually  fig- 
ured on  this  basis — that  when  the  pipe  line  is 
handling  60  per  cent,  of  its  capacity,  you  should 
get  a  change  of  water  in  an  hour's  time.  You 
might  increase  that,  but  when  a  line  is  working 
above  60  per  cent,  capacity,  you  ought  not  to  get  to 
exceed  two  degrees,  and  it  is  being  done  on  less 
than  one. 

Mr.  Harding:  In  our  operations  in  La  Porte 
(we  have  one  of  the  oldest  .heating  plants  in  the 
country)  we  have  had  occasion  to  do  a  little  remod- 
eling from  year  to  3'ear,  and  we  have  found  that  we 
get  very  much  better  results  by  adjusting  our  houses 
to  a  drop  of  40  degrees  than  we  got  when  we 
undertook  to  run  with  a  drop,  say.  of  25  to  _  30 
degrees.  We  find  that  in  varying  the  working 
pressure  to  correspond  with  the  temperature  out- 
doors that  we  reduced  very  largely  the  amount  of 
water  that  we  have  to  circulate  and  that  we  can 
get  very  much  better  results,  especially  on  our  out- 
lines, by  throwing  in  more  resistance,  and  with  a 
greater  amount  of  radiation  in  the  single  loop  or 
in  series,  and  regulating  the  whole  plant  for  an 
average  drop  of  from  30  to  40  degrees  we  get  much 
better  results  and  use  less  coal  to  heat  the  build- 
ings than   we  otiierwise   would. 

President  Bowen:  The  next  question  I  would 
ask  Mr.  Schott  would  be  the  relative  amount  of 
horsepower  required  in  such  a  building  as  he  de- 
scribes in  general  terms  in  his  paper  for  the  heat- 
ing and  for  the  lighting  of  that  building;  in  other 
words,  how  nearly  would  they  balance? 

Mr.  Schott:  That  depends  entirely  upon  the 
character  of  the  building.  Assuming  a  store  build- 
ing where  they  have  the  ordinary  lighting,  there  will 
be  a  surplus  of  steam  at  all  times  required  for  light- 
ing over  and  above  what  would  be  required  for 
the  heating  of  it.  I  have  one  case  in  hand  now 
where  the  building  is  of  sufiicient  size  to  require 
17,000  feet  of  radiation  to  heat  it  from  a  steam 
standpoint.  Now,  under  normal  conditions  that 
would  mean  it  would  take  170  horsepower  to  heai 
it.  Their  load  on  the  electric  end  of  it  runs  as 
high  as  350  and  averages  about  200  horsepower, 
so  that  the  exhaust  steam  in  that  building  will  more 
than  heat  it ;  and  in  that  particular  case  they  have 
agreed  to  take  their  heat  and  power  from  the  com- 
pany with  a  minimum  guaranty  that  it  will  not 
run  over  $15,000  a  year. 


Proposed  Court  of  Patent  Appeals. 

Washington,  D.  C,  January  27. — Senator  Piatt  of 
Connecticut  has  presented  to  the  Senate  the  report 
of  the  committee  on  patent,  trade-mark  and  copy- 
right law  of  the  American  Bar  Association  on  the 
subject  of  a  Court  of  Patent  Appeals,  and  this 
report  expresses  very  clearly  the  needs  for  such  a 
measure  in  the  light  of  the  experience  of  those  most 
interested  in  the  matter  and  in  the  best  position  to 
know  what  is  required.  This  subject  has  been 
receiving  the  attention  of  the  patent  section  of 
the  Bar  Association  for  several  years,  and  the  bill 
before  Congress  is  the  result  of  prolonged  study 
and  consultation  by  the  members  of  that  section 
of  the   association. 

It  is  asserted  that  the  present  system  is  a  breach 
of  faith  on  the  part  of  the  government  to  both  pat- 
entees and  the  public.  The  constitution  and  the 
statute  recognize  a  right  of  property  in  inventions. 
They  authorize  the  granting  of  patents  vesting  the 
title  to  the  property.  The  title  rests  on  the  grant. 
It  rests  legally  only  by  force  of  the  statute.  It  is 
of  value  only  as  it  is  supported  by  the  law  and  the 
courts.  Without  courts  sufficient  in  number,  juris- 
diction and  organization  to  uphold  the  patentee's 
rights  wherever  they  may  be  invaded,  the  grant  is 
in  effect  a  fraud  on  the  guaranty.  It  is  a  short- 
lived grant.  Relief  against  those  who  disregard 
it  must  be  prompt  or  it  will  be  inadequate.  It  is 
a  case  in  which  justice  delayed  is  justice  denied. 

The  people  are  commanded  by  the  law  to  respect 
the  rights  of  patentees.  They  are  charged  with 
knowledge  of  the  law  and  of  the  existence  and 
contents  of  patents.  They  are  bound  to  know 
whether  a  patent  is  valid  or  not.  An  invalid  patent 
is  a  wrongful  grant  to  an  individual  of  that  which 
justly  belongs  to  the  public.  The  decisions  of  the 
courts  of  last  resort  show  that  more  than  half  of 
all  patents  granted  are  invalid.  Society  is  entitled 
to  the  benefit  of  the  mere  scientific  knowledge  and 
mechanical  skill  of  all  of  its  members  without  the 
payment  of  tribute  in  royalties. 

Our  judicial  system  fails  to  meet  these  plain 
requirements  of  justice.  We  have,  in  effect,  nine 
supreme  courts  for  the  trial  of  patent  causes.  They 
are  not  bound  to  follow  one  another's  decisions  in 
respect  to  the  same  patent  on  the  same  facts.  A 
patentee  having  established  the  validity  of  his  patent 
in  one  circuit  has  no  certain  assurance  that  it  will  be 
respected  in  any  other.  A  manufacturer  who  has 
defeated  a  patent  in  a  suit  against  his  customer  in 
one  circuit  may  be  compelled  to  defend  another 
customer  in  another  circuit  against  suit  on  the  same 
patent  and  fight  the  whole  ground  over  again.  A 
patent  upheld  by  one  circuit  court  9f  appeals  may 
be  nullified  by  another  . 

The  power  of  the  Supreme  Court  to  hear  patent 
appeals  on  certiorari  affords  no  substantial  relief. 
A  patent  is  too  short-lived  to  survive  the  proceed- 
ings. The  government  issues  to  the  inventor  a 
grant  which  purports  to  invest  in  him  a  legal  title 
to  his  invention  for  the  whole  country.  But  it  fails 
to  provide  means  by  which  he  can  establish  that 
title  against  trespassers  for  the  whole  country.  It 
issues  as  many  illegal  patents  as  legal  ones,  and  yet 
fails  to  put  it  within  the  power  of  the  people  to 
protect  themselves  against  wrong  by  the  holders 
of   them. 

When  we  consider  the  part  which  patent  inven- 
tion has  borne  in  ihe  development  and  prosperity' 
of  our  country,  the  capital  and  labor  invested  in 
that  form  of  property,  and  the  extent  to  which 
patented  inventions  enter  into  all  industries,  this 
omission  of  the  government  to  provide  adequate 
means  for  settling  controversies  about  patents  is 
nothing  less  than  a  flagrant  failure  in  the  discharge 
of  plain  duty. 

There  should  be  one  court  of  aopeals  in  Datent 
matters,  because  each  patent  covers  the  whole  United 
States,  and  a  suit  on  it  is  in  reality  one  between 
the  patentee  and  all  the  people  in  the  United  States, 
the  issue  being  the  right  of  the  patentee  to  exclude 
,  the  public  for  a  time  from  the  use.  without  his 
consent,  of  the  thing  patented  or  alleged  to  be  pat- 
ented. When  brought  into  litis^tion  the  patent 
should  be  dealt  with  once  for  all  by  an  appellate 
court,  whose  conclusions  would  be  binding  upnn  the 
courts  and  the  people  of  the  whole  United  States. 
It  is  only  in  this  way  that  the  patentee  and  the  pub- 
lic eenerallv  can  become  assured  of  the  extent  and 
limitation  of  their  re<;pective  rights.  Moreover,  all 
patents  should  be  dealt  with  not  only  in  accordance 
with  the  same  rules  of  law.  hut  with  the  same  spirit 
and  from  the  same  point  of  view,  and  this  is  onlv 
possible  when  as  to  all  patent  questions  there  is  a 
single  court  of  last  resort.  A.  F.  T. 


OBITUARY. 


The  Knoxville  Electric  Company,  which  furnishes 
.electric  light  and  power  in  Knoxville.  Iowa,  is  said 
to  have  suffered  about  $10,000  damagfe  from  the 
recent  snow  and_  sleet  storms.  Telephone  service 
was  also  completely  wrecked,  some  15  miles  of 
poles  being  broken  down  in  Marion  County. 


Electric  Road  Issues  Mileage  Books. 

The  Indiana  Union  Traction  Company  has  put  its 
revised  rates  of  fare  into  effect.  These  rates  are 
as  follows:  Single-trip  fares,  on  the  basis  of  1% 
cents  a  mile  (minimum  cash  fare,  10  cents)  ;  round- 
trip  fares  on  the  basis  of  10  per  cent  reduction  from 
single-trip  fares  ;  250-mile  mileage  books,  good  on  all 
lines  of  the  company.  $3.25  :  1,000-mile  mileage  books. 
$12.50.  Mileage  books  will  be  sold  only  by  company 
cashiers  at  passenger-waiting  rooms.  An  additional 
seat  fare  will  be  charged  on  limited  trains. 


F.  E.   Perry. 

F.  E.  Perry,  a  salesman  for  the  Bullock  Electric 
Manufacturing  Company  of  Cincinnati,  and  well 
known  to  many  electrical  men,  died  on  Saturday, 
January  30th,  the  cause  of  death  being  typhoid 
pneumonia.  Tlie  remains  were  taken  to  South 
Natick,  Mass.,  for  burial,  the  date  of  the  funeral 
services  in  that  place  being  February  3d.  Mr.  Perry 
had  charge  of  the  city  business  in  Cincinnati  for  the 
Bullock  company  and  was  well  liked,  He  was  an 
associate  member  of  the  American  Institute  of  Elec- 
trical Engineers. 


William  C.  Whitney. 

William  C.  Whitney,  former  secretary  of  the  navy 
and  a  leading  financial  spirit  in  large  street-railway 
and  central-station  systems,  died  at  his  residence,  S71 
Fifth  Avenue,  New  York  city,  on  February  2d,  while 
preparations  were  being  made  for  a  second  operation 
for  appendicitis.  The  attack  of  appendicitis  which 
ended  in  the  death  of  Mr.  Whitney  was  brought  on  by 
over-exertion  and  exposure  during  a  fire  at  Aiken, 
S.  C,  a  week  ago  when  Mr. Whitney  in  person  directed 
the  work  of  extinguishing  the  flames  in  his  residence 
there.  He  had  a  number  of  fine  residences  through- 
out the  East.  Mr.  Whitney,  with  Thomas  F.  Ryan, 
were  the  principals  in  the  building  up  and  developnig 
of  the  great  corporation  known  as  the  Metropolitan 
Street  Railway  Company  of  New  York.  He  was  also 
instrumental  in  organizing  the  $50,000,000  New  York 
Electric  Light,  Heat  and  Power  Company,  which 
now  controls,  under  the  name  of  the  Consolidated 
Gas  Company,  nearly  all  the  electric-light  and  gas 
plants  as  far  north  as  Yonkers.  Mr.  Whitney  was 
born  in  Conway,  Mass.,  in  July,  1841. 


A.  G.  Bowers. 

Alfred  Graham  Bowers,  sales  representative  of 
the  Fort  Wayne  Electric  Works  in  the  state  of  Iowa, 
died  at  'Des  Moines  on  January  21st  of  pneumonia 
after  a  few  days'  illness.  The  funeral  services  were 
held  at   Port  Huron.    Mich.,   on  January  23d. 

Mr.  Bowers  was  born  in  Port  Huron  on  March 
31,  1870.  As  a  young  man  he  entered  the  employ- 
ment of  the  Michigan  Telephone  Company  at  De- 
troit. Later  he  removed  to  Montreal,  and  while 
there  pursued  the  study  of  electricity.  Returning 
to  Port  Huron  he  entered  the  service  of  D.  J. 
Stevenson,  an  electrical  contractor,  where  he  gained 
considerable  experience  in  general  wiring  and  con- 
struction work.  He  was  subsequently  employed  by 
R  C.  Lombard,  a  construction  contractor  at  Jack- 
son, Mich.,  and  afterward  was  superintendent  of 
the  Whitehall  (Mich.)  electric-light  plant.  Leaving 
Whitehall  he  took  up  sales  work  and  was  suc- 
cessively identified  with  the  Bryan-Marsh  Electric 
Company  as  its  Iowa  and  Minnesota  representative, 
the  Ewing-Merkle  Company  of  St.  Louis  in  the 
same  territory,  and  the  Fort  Wayne  Electric  Works, 
with  which  he  became  connected  only  a  few  months 
ago. 

In  1901  Mr.  Bowers  married  Miss  Lillian  Scoville 
of  Battle  Creek,  Mich.,  who  survives  him.  His 
mother,  Mrs.  A.  Bowers,  and  several  married  sisters 
live  at  Cass  City,  Mich.  Mr.  Bowers  was  widely 
known  among  the  central-station  men  and  repre- 
sentatives of  other  electrical  supply  houses  in  his 
territory,  among  whom  he  had  many  warm  friends 
who  will  miss  his  genial  and  sincere  friendship. 
He  was  a  member  of  the  Knights  of  Maccabees 
and  the  United  Commerical  Travelers'   Association. 


Lamp-cord  Adjuster. 

A  clever  cord-adjusting  device  recently  placed  on 
the  market  is  the  Crown  adjuster  for  lamp  cords 
shown  in  accompanying  illustration.  As  will  be 
seen,  it  consists  of  a  hollow  tapered  shell  with- 
notches  cut  in  on  either  end  to  engage  the  loop 
of  the  cord  passing  through.  This  peculiar  con- 
struction makes  it  impossible  for  the  adjuster  to  fall 
off  or  slip  on  the  cord,  and  the  maker  asserts  that  the 


The  first  train  over  the  Intramural  raihvnv  at  the 
St.  Louis  Exposition  was  operated  last  week. 


LAMP-CORD   ADJUSTER. 

material  used  makes  it  practically  indestructible. 
When  needed  it  can  instantly  be  placed  on  the  cord 
at  any  time  either  before  or  after  the  socket  and 
lamp  are  attached,  and  the  length  of  the  cord  is 
adiusted  by  merelv  pulling  the  loop. 

The  manufacturer  of  the  article  is  John  H.  Sea- 
man,  i/S  Dearborn   Street,   Chicago. 
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The   Storage    Battery   in    Small    Central 
Stations.^ 

By  J.  U.  S.  Waring. 

Owing  to  the  impossibility  of  drawing  any  dis- 
tinct line  separating  storage-battery  practice  in 
small  central  stations  from  that  in  the  larger  stations, 
and  to  the  fact  that  many  or  most  of  the  economies 
and  advantages  effected  are  common  to  all  direct- 
current  stations,  irrespective  of  their  output,  I  have 
decided  to  deal  with  this  subject  in  the  following 
way : 

First,  to  cite  a  battery  application  peculiar  to 
small  stations,  and  then  to  dwell  briefly  on  the 
features  common  to  all  central  stations. 

In  the  first  case,  the  consideration  will  be  that  of 
a  lighting  station  in  a  small  village.  In  such  cases 
it  usually  proves  unprofitable  to  furnish  continuous 
service  throughout  a  24-hour  day,  as  the  demand 
for  current  during  the  early  morning  hours  and 
throughout  the  greater  portion  of  the  day  would  be 
so  small  that  the  additional  shift  of  men  required 
and  the  increased  fuel  consumption  on  the  plant 
would  prohibit  the  commerical  success  of  the 
venture. 

It  is,  however,  true  that  the  manager  of  a  central 
station  operating  only  a  night  schedule  is  greatly 
handicapped.  In  order  to  secure  any  great  amount 
of  residential-lighting  business  continuous  service 
must  be  supplied,  as  the  owner  of  a  residence  would 
naturally  demand  light  during  all  hours  of  the  night, 
and  would  further  probably  desire  fan  ser\'ice 
throughout  the  day  during  the  summer  months.  If 
these  facilities  cannot  be  offered  to  the  public  the 
amount  of  business  of  the  small  central  station  is 
necessarily  limited. 

As  an  illustration  of  what  has  been  accomplished 
along  this  line  I  might  cite  a  case  in  actual  practice 
where  the  conditions  were  as  follows :  Tlie  plant 
I  have  in  mind  consisted  of  one  60  and  one  120- 
horsepower  non-condensing  engine,  w-hich  in  addi- 
tion to  driving  certain  machinery,  operated  two  125- 
volt  generators,  one  having  a  capacity  of  20  and  the 
other  of  25  kilowatts,  the  two  being  operated  in 
combination  on  a  three- wire  Edison  system,  with 
220  volts  across  the  outside  mains.  This  plant  had 
been  operating  and  supplying  a  load  concentrated 
within  a  very  small  radius.  By  referring  to  the 
accompanying  sketch  you  will  notice  the  nature  of 
the  load  at  this  time,  the  dotted  line  (curve  i)  being 
the  load  curve.  The  maximum  peak  load,  of  150 
amperes,  was  on  the  station  for  about  an  hour  and 
a  half  in  the  evening — that  is.  from  6:30  until  8; 
It  then  gradually  decreased  to  about  10  amperes  at 
Ti  o'clock  at  night,  and  at  12  the  plant  was  shut 
down. 

An  opportunity  arose  for  this  plant  to  obtain  the 
contract  for  city  lighting,  but  the  cost  of  the  neces- 
sao'  transmission  line,  including  poles,  copper,  etc.. 
amounted  to  so  much  that  the  returns  from  the  cit>' 
lighting  alone  would  not  warrant  the  investment : 
however,  it  was  obvious  upon  investigation  that  if 
a  sufficient  ammmt  of  residential  lighting  could  be 
assured  the  investment  would  become  a  decidedly 
paying  one.  and  with  this  In  view  a  storage  battery 
was  installed.  This  installation  made,  the  station 
continued  to  operate  for  the  same  number  of  hours 
dally.  On  account  of  the  new  business  the  load  was 
Increased  to  an  amount  illustrated  by  curve  2  of  the 
sketch.  The  shaded  portion  on  each  side  of  this 
peak  shows  where  the  battery  was  being  charged 
while  the  station  was  In  operation,  and  from  12 
o'clock  (midnight)  until  dusk  in  the  afternoon  the 
entire  load  was  taken  care  of  by  the  battery. 

While  this  was  a  three-wire  system,  with  220  volts 
across  the  outside  mains,  only  a  iio-volt  battery  was 
installed,  for,  -during  the  hours  that  the  battery  \yas 
operating  the  load  was  so  light  that  by  connecting 
the  two  outside  mains  together  at  the  station  the 
system  could  be  operated  by  a  two-wire  iio-volt 
system,  and  even  under  these  conditions,  owing  to 
the  light  load,  the  drop  was  considerably  less  than 
when  operated  as  a  three-wire  system  with  the 
■ma^cimum  load.  In  this  case  there  was  an  increase 
in  load  after  the  installation  of  the  battery  of  about 
66%  per  cent,  and  an  increase  in  fuel  consumption  of 
only  about  25  per  cent.,  showing  that  the  cost  of  fuel 
per' kilowatt-hour  was  decreased  about  37%  per  cent.. 
Ibis  decreased  fuel  consumption  being  due  to  the  fact 
that  the  generator  set,  while  operating  with  the  bat- 
tery, was  run  at  a  considerably  higher  percentage 
of  full  load  than  was  the  case  before,  the  efficiency 
being  correspondingly   Increased. 

Another  instance  which  occurs  to  me  Is  similarto 
the  above,  with  the  exception  that  the  plant  supplied 
the  adjacent  district  from  a  three-wire  direct-cur- 
rent system,  while  In  the  outlying  districts  the  load 
was  on  an  alternating  system.  While  this  alternat- 
ing load  was  extremely  heavy  during  the  peak  It 
was  very  light  during  the  day.  consisting  only  of  a 
small  amount  of  fan  service  In  the  summer  months. 
A  batten,--  was  installed  in  this  plant  which  furnished 
current  directly  to  the  direct-circuit  mains  and  at 
the  same  time  operated  a  direct-current  motor  run- 
ning a  small  alternator  so  that  the  fans  on  the 
alternating-current  system  could  be  operated.  These 
and  cases  of  a  similar  nature  are,  of  course,  confined 
to  very  small  plants.  Another  application  of  the 
storage  battery,  which  is  irrespective  of  the  size  of 
the  plant,  Is  that  of  a  battery  operating  in  conjunc- 
tion with  a  waterpower  plant.  A  number  of  cases 
have  come  before  the  attention  of  the  writer  where 
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there  was  sufficient  wateroower  to  supply  considerably 
more  than  the  load  existing  during  the  greater  por- 
tion of  the  24-hour  day,  the  peak  load  during  the 
evening  hours,  however,  being  in  excess  of  the 
capacity  of  the  turbines.  In  this  case  the  value  of 
the  battery  is  apparent,  as  the  generators  while  car- 
rying the  day  load  are  charging  the  battery  at  the 
same  time,  the  battery  assisting  to  the  extent  of  its 
capacity  during  the  peak,  thus  giving  an  increased 
station  capacity,  which  would  otherwise  be  only  ob- 
tainable by  the  addition  of  an  auxiliary  steam  plant, 
with  a  correspondingly  increased  cost  of  operation, 
which  would  probably  make  the  investment  pro- 
hibitive. 

There  are  a  number  of  features  which  may  now 
be  briefly  mentioned  as  being  of  interest  to  the  cen- 
tral-station manager  regardless  of  the  size  of  the 
plant  he  is  operating. 

To  the  central-station  manager  a  minimum  cost 
of  production  and  transmission,  allied  with  reliability 
of  ser\"ice,  are  essential.  The  consumer,  however, 
demands  that  the  latter  item  be  not  sacrificd  In 
the  pursuit  of  economy.  Intermittent  service  results 
in  a  loss  of  business  to  the  central  station,  and. 
while  it  maj'  be  difficult  to  compute  the  expense 
to  which  a  lighting  station  is  subjected  by  a  10  or 
15-minute  interruption,  the  official  who  receives  the 
complaints  of  his  customers  fully  realizes  that  a  loss 
of  revenue  does  result  from  frequent  recurrences  of 
this  complaint.  The  storage  battery  insures  Increased 
economies  of  production  and  transmission,  at  the 
same  time  almost  entirely  preventing  interruptions  to 
service.  A  battery  at  the  source  of  the  direct-cur- 
rent transmission — that  is  to  say,  in  either  a  direct- 
current  power  house  or  a  rotary  sub-station — will 
offset,  in  the  first  place,  the  installation  of  a  cor- 
responding capacity  of  boilers,  engines  and  genera- 
tors.    In  the  second  case — that  of  a  rotary  sub-sta- 


,  .      .  .         I  IT' 

12    1234    S6TeaiOUI2      £  Z4   3&7e9)0UI2. 
an  PM. 

Time 

load  curves  of  s.m.\ll  central  station 

tion — in  addition  to  this  apparatus  it  will  also  offset 
a  certain  proportion  of  the  static  transformers  and 
rotary  equipment,  with  the  cost  of  which  apparatus 
that  of  the  batter>^  will  compare  favorably.  It  is 
of  the  greatest  vaJue  as  a  reserve  In  either  case, 
tiding  over  shutdowns  occasioned  by  trouble  on  any 
of  the  apparatus  just  mentioned,  or  In  the  high- 
tension  line  in  the  latter  case.  The  battery,  being 
ever  present  on  the  system,  is  readily  available  as  a 
reserve.  It  further  obviates  the  necessity  of  carry- 
ing boilers  under  steam  in  anticipation  of  a  peak 
load,    thus    insuring   a    decreased    fuel   consumption. 

Another  familiar  application  of  the  storage  bat- 
tery is  that  of  placing  it  at  the  center  of  a  load  on 
a  direct-current  system  of  distribution.  When  the 
volume  of  business  in  a  congested  locality  covered  . 
by  a  low-tension  system  of  transmission  reaches  a 
certain  amount  (and  the  more  remote  this  locality 
from  the  central  station  the  sooner  this  point  Is 
reached),  the  amount  of  copper  required  to  care  for 
the  power  from  the  central  station  necessitates  an 
outlay  tending  to  render  this  system  of  transmission 
prohibitive.  By  the  installation  of  a  battery  of  a 
capacity  sufficient  to  care  for  a  certain  portion  of  the 
peak  the  amount  of  copper  between  the  central  sta- 
tion and  the  center  of  load  is  decreased  to  such 
an  extent  that  the  battery  investment  is  decidedly 
the  preferable  one  from  a  commercial  standpoint. 

One  of  the  more  recent  adaptations  of  the  storage 
battery,  and  one  whose  importance  will  readily  be 
recognized  by  central-station  managers  is  its  use 
in  connection  with  the  direct-current  exciters  In 
alternating-current  power  and  lighting  plants.  With 
an  installation  of  storage  batteries  floating  at  all 
times  on  the  exciter  bus,  interruptions  of  current  in 
the  exciter  circuit  are  practically  obviated.  Reduced 
fluctuations  of  the  exciter  voltage  are  assured,  to- 
gether with  corresponding  reductions  in  the  alter- 
nating-current voltage  fluctuations.  Where  alter- 
nating-current motors  are  used  to  drive  the  exciters 
the  battery  also  serves  to  supply  field  current  when 
starting  up  the  plant  after  a  shutdown.  An  attract- 
ive feature  in  any  battery  installation  is  its  adapta- 
bility to  changes  of  conditions  over  a  very  wide 
range.  Its  capacity  or  voltage  may  be  Increased  or 
decreased  by  varying  the  number  of  plates  per  cell 
or  the   number   of   cells   in   series   without   affecting 


in  any  way  the  original  installation,  thus  obviating 
the  necessity  of  anticipating  any  future  Increase  in 
business. 

It  may  be  said  in  general  that  there  are  few 
direct-current  systems  on  which  the  service  may  not 
be  improved,  the  liabilities  of  interruption  decreased 
and  the  operating  expenses  minimized  by  the  use 
of  a  storage  battery  auxiliary. 

Discussion   (in   abstract). 

George  H.  Lukes,  Evanston,  111. :  There  is  one 
point  I  do  not  think  Mr.  Waring  touched  on  in  his 
paper.  The  great  proportion  of  small  stations,  I 
think,  are  alternating,  and  very  often  they  are  given 
the  opportunity  to  sell  current  to  either  interurban 
or  small  electric  railroads.  A  man  comes  along  and 
gets  a  franchise  and  puts  in  a  road  which  is  operated 
with  one,  two  or  three  cars,  and  they  almost  always 
go  to  the  electric-light,  company  and  endeavor  to 
buy  power.  Now,  if  most  of  these  companies  are 
still  operating  line  shafts— and  the  general  practice 
is  to  make  the  railroad  buy  the  equipment— If  these 
railway  generators  are  belted  to  the  same  line  shafts, 
it  almost  always  affects  the  regulation  very  seriously. 
In  fact,  considering  the  price  at  which  they  de.mand 
the  current,  it  is  a  very  serious  question  whether  it 
pays  to  sell  current  under  those  circumstances.  I 
do  not  know  of  any  cases  where  batteries  have  been 
installed  on  the  railway  circuits  in  order  to  prevent 
the  abrupt  fluctuations,  but  it  seems  to  me  there  is 
a  possible  use.  These  fluctuations  are  very  severe, 
the  load  changing  from  almost  zero  to  perhaps  50 
or  even  as  high  as  150  kilowatts.  I  would  like  to 
ask  Mr.  Waring  if  he  knows  of  any  instance  of  that 
kind? 

Mr.  ^^'aring:  The  use  of  a  storage  battery  in  con- 
junction with  a  street-railway  plant  is  very  common, 
and  is  perhaps  the  most  common  application  of  stor- 
age-battery work  In  large  stations.  The  application 
that  you  speak  of  principally,  as  I  Imagine,  is  that 
of  a  battery  to  take  off  the  fluctuations  of  the  rail- 
w^ay  load  so  tliat  all  your  machines  may  be  belted 
to  one  shaft;  then  you  will  have  no  trouble  with  your 
regulation  on  your  lighting  circuit.  We  have  in- 
stalled batteries  for  that  purpose,  too,  and  have  got 
very  good  regulation.  There  is  a  case  that  came  to 
my  notice  the  day  before  I  came  here.  A  firm  of 
consulting  engineers  in  Chicago  has  just  made  a  test 
on  an  interurban  system  where  there  were  three  sub- 
stations with  a  storage  battery  in  each.  They  made 
one  test  there  of  the  sub-station,  running  with  the 
rotaries  alone,  the  batteries  being  out  of  service. 
The  next  test  was  made  with  the  battery  running 
without  a  booster,  the  battery  merely  floating.  The 
third  test  w-as  made  with  the  battery  operating  with 
booster  in  conjunction  with  rotaries.  In  the  last 
case  the  fluctuations  either  side  of  the  average 
voltage  were  three  per  cent.,  that  is,  on  a  600-volt 
system,  when  the  battery  was  operating  with 
booster;  when  the  battery  and  booster  were  off 
the  voltage  fluctuation  was  16  per  cent,  under  just 
about  the  same  load  variations.  In  that  case  we 
were  not  aiming  at  voltage  regulation,  because  it 
made  no  difference  whether  the  rotaries  did  vary 
somewhat,  but  that  may  serve  as  an  illustration  of 
what  it  will  do. 

F.  W.  Bowen,  Kenoslia,  Wis. :  My  own  observa- 
tion is  that  a  three-car  railroad  system,  such  as  is 
spoken  of,  requires  at  its  peak  about  200  amperes, 
that  is,  unless  it  is  in  a  locality  where  there  are 
heavy  grades,  in  which  case  the  requirement  of  such 
a  load  would  prol:«ibly  be  In  the  neighborhood  of 
300  amperes  in  the  pealc  Now,  the  average  load  is 
somewhere  about  25  or  possibly  30  amperes,  so  that 
the  storage-battery  capacity,  In  my  opinion,  would 
have  to  be  sufficient  pretty  nearly  to  take  up  the 
difference  bet"\veen  its  average  and  its  peak. 

Mr.  Waring:  It  is  customary  in  railroad  work 
of  that  character  to  install  a  battery  of  such  a  ca- 
pacity that  it  would  be  just  sufficient  to  take  care  of 
the  momentary  fluctuations,  and  by  momentary  fluc- 
tuations I  mean  the  difference  between  the  average 
load  and  the  maximum  load.  Now,  in  most  Inter- 
urban practice  that  I  have  come  in  contact  with 
we  figure  on  certainly  not  over  100  watt-hours  a 
ton-mile  for  cars,  and  the  starting  point  will  vary 
from  two  to  three  times  the  average  current,  so  you 
can  get  from  that  an  Idea  of  the  extent  of  the  fluc- 
tuation. That  does  not  mean  necessarily  such  a 
large-sized  battery  as  you  might  think,  because  the 
battery  only  has  to  take  care  of  the  fluctuation 
momentarily  and  not  for  any  length  of  time. 

O.  M.  Rau,  Milwaukee:  We  have  a  1,500-kilowatt 
storage  battery  running  on  our  railway  system,  and 
it  is  so  arranged  that  one-half  of  it  can  be  used 
on  lighting  and  the  other  half  on  railway  service. 
It  floats  that  way  continually,  that  Is  to  say,  our 
ordinary  use  of  it  is  to  have  one-half  of  It  float- 
ing on  the  lighting  system  and  the  other  half  on  the 
railroad  system.  In  an  emergency  or  breakdown  the 
entire  battery  is  thrown  on  the  system  that  is 
affected.  Our  battery  was  Installed  to  relieve  our 
boilers.  The  boiler  capacity  in  the  plant  was  rather 
small,  and  to  overload  our  apparatus  at  the  peak 
we  did  not  have  sufficient  steam,  so  the  battery  was 
brought  into  play  to  help  us  out  in  that  way. 

Mr.  Waring:  If  I  may  be  allo\ved  to  go  into 
detail  a  little  on  the  battery  system  used  by  Mr. 
Rau  [that  of  the  Milwaukee  Electric  Railway  and 
Light  Company],  I  would  say  that  it  is  a  550-volt 
battery.  All  the  cells  are  connected  in  series  across  ' 
the  railway  bus  for  railway  work.  There  are  taps 
brought  out  from  each  fourth  of  the  battery,  the 
battery  being  divided  into  four  banks,  so  that  It  will 
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give  approximately  250  volts  for  half  the  battery. 
There  are  two  banks  in  parallel  on  each  side  of  the 
system.  The  battery  can  be  thrown  instantly  on  the 
railroad  or  lighting  work  to  help  out  in  an  emer- 
gency. 


Union  Outlet  Switch-box. 

The  "Union"  outlet  switch-box,  manufactured  by 
the  Chicago  Fuse  Wire  and  iVIanufacturing  Company 
of  Buffalo,  is  designed  to  fulfill  the  latest  require- 
ments of  the  Underwriters'  National  Electrical  As- 
sociation, the  body  of  the  box  being  of  14-gauge 
cold-rolled  steel  with  dovetailed  joints.  The  knock- 
out plugs  are  of  the  same  thickness  as  the  walls 
and  -are  placed  in  both  the  bottom  and  ends.  The 
box,  being  smooth  in  finish  and  rectangular  in  form, 
will  fit  recesses   so  as  to  leave  the  \\'nrk  perfect  in 
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appearance  when  the  switch  is  in  place.  The  boxes 
are  made  in  three  styles  and  sizes  and  will  take  all 
well-known  push-button  switches. 

Style  A,  shown  in  Fig.  i,  is  made  with  adjustable 
lugs  which  insure  connection  with  any  switch.  The 
dimensions  under  the  switch-plate  are  4^  by  two 
inches,  the  outside  dimensions  at  the  bottom  being 
,3  1-16  by  two  inches,  while  the  depth  is  2%  inches. 
Another  type,  known  as  style  "B,"  is  illustrated  in 
Fig.  2,  and  is  fitted  for  rectangular  push-button 
switches  especially.  These  boxes  are  4%  by  two 
inches  under  the  switch-plate,  the  other  dimensions 
being  the  same  as  in  the  previous  case.  The  third 
type  is  not  shown,  but  is  similar  to  type  "B,"  with 
the  exception  that  the  lugs  to  hold  tlie  switch  are 
turned  inward  instead  of  outward,  making  it  adapt- 
able to  Perkins  and  Hart  &  Hegeman  switches. 


Chicago  Street-railway  Situation. 

The  city  of  Chicago  has  filed  in  the  United  States 
Circuit  Court  its  answer  to  the  bill  of  the  receivers 
of  the  Chicago  Union  Traction  Company  in  the  99- 
year  controversy.  The  feature  of  the  answer  is  the 
argument  of  Attorney  David  T.  Watson  of  Pitts- 
burg, who  was  brought  into  the  case  as  counsel  for 
the  city.  In  it  the  Union  Traction  receivership  is 
assailed,  the  jurisdiction  of  Judge  Grosscup  to  hear 
the  suit  in  question  is  denied,  and  every  contention 
made  by  the  receivers  in  support  of  the  company's 
rights  in  the  streets  is  attacked.  Several  maps  ac- 
company the  answer  and  show  the  routes  of  North 
Chicago  City  Railway  Company,  which  company, 
the  answer  declares,  with  all  the  rights  under  its 
charter,  has  been  out  of  existence  since  1S84,  owing 
to  a  blunder  on  the  part  of  traction  men  w^hen  they 
sought  long-term  franchises  in  Chicago. 

The  City  Council  at  its  last  meeting  passed  an 
ordinance  establishing  a  permanent  Bureau  of  Local 
Transportation.  The  ordinance  provides  that  at  the 
head  of  this  department  shall  be  a  local  transporta- 
tion expert,  holding  office  two  years,  on  appoint- 
ment of  the  mayor  and  confirmation  by  the  council. 
Clerical  assistance  is  renuired.  subject  to  civil  service. 
An  office  is  to  be  maintained  at  the  City  Hall  to 
receive  complaints  on  traction  service  or  failure  of 
companies  to  comply  with  the  terms  of  their  grants. 
These  complaints  must  be  investigated  by  the  expert. 
A  law  assistant  is  to  be  appointed  and  an  annual 
report  to  the  council  is  required.  The  ordinance  was 
brought  up  by  Alderman  Bennett,  chairman  of  the 
local  transportation  committee,  and  was  met  with 
some  objection,  but  was  finally  passed  by  a  vote  of 
47  to  14. 


Chicago    Institute    Meeting    Postponed. 

The  telephone  meeting  of  the  Chicago  branch  of 
the  American  Institute  of  Electrical  Engineers  will 
be  held  February  i6th  instead  of  February  2d, 
as  announced.  The  papers  to  be  read  and  dis- 
cussed at  that  time  will  be :  "The  Economics  of  the 
Automatic  Telephone  Exchange,"  by  F.  J.  Dom- 
merque:  "Two  Methods  of  Giving  Toll  Service 
with  Automatic  Exchanges,"  by  Charles  S.  Winston. 


Electrical  Appliances  in  the  Navy. 

Some  interesting  facts  are  contained  in  the  report 
of  Lieutenant  Harry  George,  U.  S.  N.,  inspector  of 
electrical  appliances.  Among  other  things  it  is 
shown  that  the  sum  of  $376,964  was  expended  during 
the  last  fiscal  year  upon  the  installation  and  repair 
of  electrical  appliances  on  shipboard,  and  $212,836 
on  the  manufacture  and  repair  of  electrical  apparatus 
and  appliances  in  navy  yard  shops.  Alterations,  ad- 
ditions and  repairs  to  the  electrical  appliances  of  119 
naval  vessels  were  made  during  the  last  year. 

A  portable  searchlight  has  been  designed  for  use 
in  connection  with  coast-defense  districts  and  the 
occupation  of  advanced  naval  bases.  In  general,  the 
apparatus  consists  of  two  units,  each  mounted  on 
broad  traction  wheels  suitable  for  operation  in  a 
rough  country,  and  so  constructed  that  it  can  be 
readily  assembled  or  disassembled  for  transportation 
in  ships'  boats.  This  apparatus  is  now  at  the  New 
York  navy  yard  undergoing  additional  tests  before 
issue  to  the  service. 

During  the  last  year  the  Bureau  of  Equipment  of 
the  Navy  Department  has  acquired  two  sets  of  the 
Ducretet  loud-speaking  telephone,  marine  type,  ex- 
tensively used  in  the  French  navy.  This  apparatus, 
together  with  a  set  of  the  Graham  instruments. 
English  navy  type,  will  be  tested  in  competition  with 
the  Bell  and  other  instruments  of  American  manu- 
facture and  installed  on  board  ship  for  further  ob- 
servation. 

A  new  system  of  battery-fire  control  has  been 
designed  during  the  year  to  meet  the  requirements 
of  the  Bureau  of  Ordnance.  In  this  system  the  guns 
are  divided  into  groups  instead  of  by  divisions,  as 
heretofore,  each  group  including  all  guns  of  prac- 
tically the  same  nature  and  liaving  the  same  arc  of 
fire.  The  system  possesses  great  flexibility  and  en- 
ables separate  and  distinct  orders  to  be  transmitted 
■simultaneously   to   the    various    groups   of  guns. 

The  school  at  the  New  York  navy  yard  for  the 
instruction  of  enlisted  men  for  the  rate  of  elec- 
trician with  a  view  of  detail  on  shipboard  as  dy- 
namo tenders  and  for  the  care  of  electrical  appli- 
ances has  been  successfully  conducted  during  the  last 
year.  It  will  soon  be  moved  into  more  suitable 
quarters  with  additional  appliances,  where  it  can  be 
still  more  efficient. 

Lieutenant  George  renews  the  recommendation 
that  a  corps  of  warrant  electricians  be  established. 


New  England  Street  Railway  Club. 

The  New  England  Street  Railway  Club  held  its 
annual  banquet  and  meeting  at  the  Hotel  Brunswick 
in  Boston  on  January  28th.  About  400  members 
and  guests  attended,  and  there  were  notable  ad- 
dresses by  Henry  M.  ■V\^litney,  former  president  of 
the  West  End  Street  Railway  Company,  who  was 
the  pioneer  promoter  of  electric  railways  in  Massa- 
chusetts ;  General  William  A.  Bancroft,  president  of 
the  Boston  Elevated  Street  Railway  Company ; 
George  W.  Bishop,  of  the  Massachusetts  Raifroad 
Commission  ;  Fuller  C.  Smith,  of  the  Vermont  Rail- 
road Commission ;  George  G.  Crocker,  of  the  Boston 
Rapid  Transit  Commission :  Henry  M.  Putney,  New 
Hampshire  Railroad  Commissioner;  Hon.  Russell  A. 
Sears,  of  the  legal  department  of  the  Boston  Ele- 
vated Street  Railway  Company,  and  Representative 
Guy  A.  Ham,  member  of  the  state  Legislature.  The 
retiring  president.  Master  Mechanic  H.  E.  Farring- 
fon,  of  the  Boston  and  Northern  Street  Railway 
Company,  presided  at  the  business  meeting.  John 
H.  Neal,  chief  of  department  of  accounts,  Boston 
Elevated    Railway    Company,   was   elected    president. 


Flush  Wall  Receptacle. 

A  flush  pocket  wall  receptacle  manufactured  by 
the  General  Electric  Company  of  Schenectady,  N.  Y., 
and  one  having  several  advantages,  is  shown  in 
the  accompanying  illustration.  It  presents  an  at- 
tractive   appearance    whether    in    use    or    not,    and 


FLUSH  WALL   RECEPT.ACLE. 

does  not  require  a  special  attaching  plug,  which 
could  not  be  used  in  other  sockets  or  receptacles 
in  the  same  installation.  It  is  a  handy  device  in 
connection  with  fan  motors,  desk  lights,  etc.  The 
face  plate  is  of  heavy  brass,  having  a  polished-nickel 
finish,  other  finishes  being  furnished  when  called  for. 


It  is  said  that  work  on  the  proposed  line  of  the 
Fountain- Warren  Traction  Company  to  connect 
Lafayette  and  Danville,  111.,  will  begin  shortly,  and 
that  the  contract,  which  has  been  signed,  provides 
for  the  completion  of  the  line  b}'  October  i,  1904. 
The  proposed  line  will  run  south  from  Lafayette  on 
the  east  side  of  the  Wabash  River. 


Electric  Railway  Plans  in  Utah. 

The  absorption  of  (he  Ogden  (Utah)  street-railway 
system,  it  is  reported,  is  designed  by  the  Consoli- 
dated Light  and  Railway  Company  of  Salt  Lake 
City.  This  would  give  the  new  consolidation  con- 
trol of  every  line  of  electric  railway  in  the  state. 
The  only  circumstance  which  appears  to  stand  in 
the  way  of  the  early  consummation  of  the  deal  is 
the  plan  of  the  directors  of  the  Ogden  system  to 
extend  their  road  into  Ogden  Canyon,  where  a  sum- 
mer school  is  to  be  established.  If  the  system  is 
retained  by  the  present  management,  the  motor  lines 
running  to  the  Hot  Springs  in  the  suburbs  of  the 
city  will  be  converted  into  an  electric  road.  Other 
extensive  improvements  are  under  contemplation,  if 
the  prospective  sale  to  the  Consolidated  is  not  con- 
summated at  an  early  date. 

By  the  terms  of  a  contract  between  Simon  Bam- 
berger, general  manager  of  the  Salt  Lake  and  Ogden 
Railway  Company,  and  J.  J.  Burns,  an  electric  rail- 
way which  will  connect  Salt  Lake  and  Ogden  will 
shortly  be  constructed,  the  work  to  begin  within  the 
next  30  days.  The  capital  stock  of  the  Salt  Lake 
and  Ogden  road,  now  operated  by  steam,  will  be 
increased  to  $1,000,000,  and  bonds  of  a  similar 
amount  will  be  issued  and  sold.  Eighteen  miles  of 
road,  to  Farmington,  will  be  converted  into  an 
electric  system.  Power  will  be  supplied  from  a 
main  power  house  and  two  sub-stations.  The  gen- 
erating station  will  be  built  at  Farmington  and  will 
cost  about  $100,000.  The  locations  of  the  sub-sta- 
tions have  not  yet  been  decided  upon.  The  cars 
will  be  of  the  most  improved  pattern  and  will  be 
equipped  with  motors  of  a  capacity  of  56  horsepower. 
Each  of  the  cars  will  be  equipped  with  a  telephone, 
which  will  be  operated  by  means  of  a  switchboard 
established  on  poles  at  intervals  along  the  line. 

The  construction  of  an  electric  system  between 
the  two  leading  cities  of  the  state  has  been  con- 
templated for  a  number  of  years,  but  it  has  re- 
mained for  Mr.  Bamberger,  one  of  the  most  expe- 
rienced railroad  men  of  Salt  Lake,  to  place  the 
plan  in  some  tangible  shape.  The  matter  has  pro- 
gressed so  far  that  it  is  confidently  stated  that  the 
new  road  will  be  in  operation  within  18  months 
from  the  time  the  preliminary  work  begins. 

Canadian    Electrothermic     Steel    Com- 
mission. 

The  Canadian  government  commission,  recently 
established  to  report  on  all  existing  processes  of 
manufacturing  iron  and  steel  by  electrothermic  meth- 
ods, sailed  from  New  York  for  Europe  (Queens- 
town)  on  January  23d,  on  the  Lucania  ot  the  Cunard 
Line.  The  party  consisted  of  Dr.  Eugene  Haanel, 
superintendent  of  mines  for  the  Canadian  govern- 
ment ;  C.  E.  Brown,  electrical  engineer ;  Mr.  Nystrom, 
draftsman,  and  Thomas  Cota,  secretary.  A  steel  ex- 
pert and  a  photographer  will  be  added  in  England. 
The  commission  will  probably  go  first  to  Sweden, 
then  to  France,  and  later  to  Italy.  It  will  probably 
be  in  the  field  three  or  four  months,  or  more.  The 
purpose  of  the  work  is  to  encourage  the  industry 
in  Canada,  where  there  are  many  undeveloped  iron 
mines  and  much  available  waterpower.  The  minister 
of  the  interior  in  Canada  believes  it  will  be  a  great 
thing  for  the  Dominion. 

Eugene  Haanel,  Ph.  D.,  has  been  superintendent 
of  mines  in  Canada  for  three  years.  He  was  pro- 
fessoi^  in  several  colleges  and  universities  in  the 
United  States  previous  to  going  to  Canada.  C.  E. 
Brown,  electrical  engineer  of  the  commission,  is  a 
graduate  of  Ames  College,  Iowa.  He  took  up  spe- 
cial work  in  electrical  engineering  at  Cornell  Uni- 
versity. Then  he  went  with  the  General  Electric 
Company  at  Schenectady.  For  the  last  five  years 
he  has  been  electrical  engineer  for  the  Canadian 
General  Electric  Company  at  Peterborough,  Ont, 
where  the  work  he  has  been  doing  has  been  of  a 
high  order.  He  has  recently  resigned  hi.s  position 
with  the  Canadian  General  Electric  Company  to  as- 
sume the  duties   of  the  commission. 


Chicago  Lighting  Statistics. 
For  the  nine  months  ended  W'ith  September,  1903, 
the  city  of  Chicago  operated  a  total  monthly  aver- 
age of  36,397  lights.  Of  this  number  a  monthly 
average  of  24,835  were  gas  lights  and  6,132  were 
gasoline  lights.  The  city^  operated  a  monthly  aver- 
age of  4,787  electric  lights  and  an  average  of  626 
a  month  were  rented  electric  lights.  In  the  last 
two  items  the  increase  over  the  corresponding  pe- 
riod in  1902  is  304  in  the  former  instance  and  14  in 
the  latter.  The  average  daily  candlepower  used 
for  lighting  the  streets  of  the  citj^  for  the  nine 
months  ended  with  September,  1903,  was  12,183,265, 
while  for  the  whole  of  1902  the  daily  average  was 
11,601,277.  During  the  nine  months  aforesaid  the 
citv-  issued  7,393  permits  for  installations  of  electric- 
light  wires  and  apparatus,  while  during  a  similar 
period  in  1902  the  number  was  6,580. 


The  City  Council  of  San  Jose,  Cal.,  will  receive 
bids  until  February-  15th  for  a  _50-year  franchise  to 
construct  and  operate  an  electric  street  railway  in 
that  city. 
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Indiana  Telephone  Items. 

The  Cynthiana  Telephone  Company  has  filed  ar- 
ticles of  incorporation.  The  capital  stock  is  $3,000. 
1  he  company  proposes  to  build  and  mamtain  a  tele- 
phone line  from  the  switchboard  of  the  FortviUe 
lelephone  Company  to  Olio,  in  Hamilton  Count}-, 
and  other  branch  lines.  John  1.  Arnett,  U.  C.  Can- 
ada and  Floyd  Whitesel  are  the  incorporators,  ihe 
principal  office  will  be  in  Cynthiana. 

The  Velpen  Home  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000.  The 
company  will  build  and  operate  telephone  lines  and 
exchanges  in  Pike  and  Dubois  Counties.  The  prin- 
cipal office  and  exchange  will  be  m  Velpen.  L.  K. 
Bradwell  and  W.  S.  Risby  head  the  incorporators. 

At  tlie  annual  meeting  of  the  Sweetzer  Telephone 
Company  of  Sweetzer  the  board  of  directors  elected 
L  M  Hoggatt  president,  A.  Bechtel  secretary  and 
J.  B,  Reed  treasurer.  The  report  for  the  year  was 
quite  satisfactory  for  a  rural  plant. 

The  Central  Union  Telephone  Company,  which 
has  been  operating  in  Wabash  without  a  franchise 
for  the  last  five  months,  has  made  formal  application 
again  for  a  franchise.  The  council  directed  the  city 
clerk  to  notify  the  company  that  unless  the  officers 
si<Ti  and  accept  the  franchise  offered  to  the  company 
some  time  ago,  without  change,  the  city  marshal 
would  begin  the  removal  of  all  poles  and  wires  in 
the  streets  and  alleys.  It  was  stated  that  the  com- 
pany would  quit  the  field,  but  it  is  generally  believed 
that  it  will  accept  the  ordinance  and  remain  in  the 
city 

The  Central  Union  Telephone  Company  has  per- 
fected plans  for  the  rebuilding  of  all  its  outside 
construction  and  placing  a  new  switchboard  at  Shel- 
byville  Manager  Morris  states  that  already  several 
thousand  dollars  have  been  allowed  on  estimates  for 
rebuilding  the  lines  in  the  city  and  counti,'.  Work 
on  the  farmers'  lines  will  be  begun  as  soon  as  good 
weather  will  allow.  These  lines  will  be  put  in  good 
condition  and  the  wires  for  several  new  circuits  will 
be  strung.  The  new  switchboard  equipment  will  be 
central-energ}'  and  of  the  best  type  of  the  \\  estern 
Electric  Company,  thoroughly  up-to-date  in  even' 
respect.  It  is  the  purpose  of  the  management  to 
extend  the  use  of  the  telephone  to  every  town,  no 
matter  how  small,  throughout  entire  Shelby  County, 
and  at  all  places  to  put  telephones  in  at  the  most 
reasonable  rates  consistent  with  good  service. 

The  Mutual  Telephone  Company  of  Shelbvville 
is  preparing  to  add  four  more  rural-exchange  lines 
to  the  company's  list.  In  addition,  the  company  will 
build  a  line  west  on  the  Marietta  pike,  connecting 
a  number  of  farm  residences.  The  company's  new 
switchboard  is  being  put  in  place  now.     ^ 

The  Bell  Telephone  Company  is  preparing  to  es- 
tablish an  exchange  in  Portland,  Jay  County,  within 
a  few  days.  •  .,-,,, 

The  Home  Telephone  Company  of  Elkhart  now 
has  four  lines  to  Goshen,  the  latest  addition  being 
what  is  technically  known  as  a  "phantom  circuit 
It  is  formed  by  using  one  wire  of  each  of  two  metal- 
lic circuits  already  in  operation,  with  the  assistance 
of  coils  at  each  terminal. 

Telephone  companies  operating  m  Indiana  are  dis- 
continuing the  practice  of  making  a  "morning  test. 
Numerous  patrons  object  to  the  unnecessary  annoy- 
ance.    There  is  apparently  no  difference  in  the  serv- 
ice when  the  morning  tests  are  omitted. 

Arthur  Berger,  a  recent  graduate  of  the  Indianap- 
olis Manual  training  High  School,  has  constructed 
apparatus  and  devices  for  sending  wireless  messages. 
Air  Berger  gave  a  demonstration  of  his  apparatus 
before  the  Indianapolis  Technical  Society  on  Januar>' 
^oth  and  showed  such  familiarity  with  the  matter  and 
demonstrated  so  successfully  that  he  is  attracting 
much  attention  by  the  local  scientific  men.  F. 


Telephone    News   from   the    Northwest. 

The  Zenith  City  Telephone  Company  of  Duluth 
"appeals  to  the  voters  to  indorse  the  amended  fran- 
chise to  that  company  allowing  an  adjustment  and 
increase  of  charges. 

The  Twin  Citv  Telephone  Company  of  Minneap- 
olis and  St.  Paul  has  filed  a  report  with  the  state 
auditor  that  its  gross  earnings  for  1903  were  $309,- 
496.64,  on  which  the  state  will  receive  a  gross-earn- 
ings' tax  amounting  to  $9,284.90.  The  earnings  for 
1902  were  $185,111.66,  on  which  the  tax  was  $5,553- 
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The  Farmers'  and  Citizens'  Mutual  Telephone 
Company  of  Springfield,  Minn.,  has  been  organized 
with  $25,000  capital  stock.  A  local  system  and  rural 
lines  are  to  be   constructed. 

The  Interurban  Telephone  Company  of  Holmes 
City,  Minn.,  has  reorganized  and  transferred  its 
headquarters  to  Alexandria.  Minn.  The  directorate 
has   been    reduced    from    23    to   seven. 

The  fight  to  retain  the  service  of  the  Twin  City 
Telephone  Company,  in  connection  with  the  St. 
Paul  postoffice,  has  been  taken  up  at  Washington. 
Postmaster  A.  R.  McGill  of  St.  Paul  has  presented 
the  case  to  the  postmaster-general. 

An  ordinance  is  before  the  council  of  Sparta, 
Wis.,  requiring  all  telephone  wires  in  the  fire  limits 
to  be  placed  underground.  The  Bell  interests  pro- 
pose a  contest  in  case  it  passes,  as  the  city  does  not 
require    electric-lisht    wires    placed    underground. 

The  Tri-State  Telephone  and  Telegraph  Company 
was  stooped  in  the  construction  of  a  pay  station  in 
Northfield.  Minn.  The  company  was  given  per- 
mission to  build  through  the  citj',  but  no  provision 
was  made  for  a  pav  station. 

The  Harrison  Telephone  Company,  a  large  Inde- 


pendent companj^  of  Deadwood,  S.  D.,  has  been  re- 
organized and  will  expend  considerable  money  in 
extensions  and   improvements. 

The  city  officials  of  St  Paul  are  considering  if 
the  telenhone  and  street-railway  companies  cannot 
be  reached  under  the  gross-eamings'-tax  provision 
of  the  city  charter.  It  is  said  that  the  companies 
are  all  liable,  and  efforts  will  be  made  to  reach 
them. 

Six  rural  telephone  associations  will  establish  a 
central  office   at   Frost,    Minn. 

The  Farmers'  Mutual  Telephone  Company  of 
Lucas  County,  Iowa,  has  been  incorporated  with  a 
capital  of  $10,000.  C.  E.  Conner  is  president  and 
C.  C.  Burr,  secretary'. 

A  telephone  franchise  was  voted  at  Cedar  Falls, 
Iowa,  for  a  mutual  company  being  formed  by  R.  A. 
Davison   of   ^^'ate^loo. 

The  new  Independent  telephone  company  has  let 
the  contract  for  the  building  of  a  toll  line  from 
Sioux  City,  Iowa,  to  Odebolt,  a  distance  of  60 
miles,  and  another  to  LeMars,  a  distance  of  25 
miles. 

The  Southwestern  Telephone  Company  was  formed 
south  of  Bloomfield,  Iowa.  F-  Bullock  is  president 
and  A.   Morgan,   secretary. 

The  Grafton  (Wis.)  Telephone  Company  has  been 
incorporated.  The  capital  stock  is  $4,000.  John  G. 
Buch  heads  the  list  of  stockholders. 

The  Leeds  Farmers'  Telephone  Company  of  Poy- 
nette,  W'is.,  increased  its  capital  stock  to  $10,000. 
J.   E.   Larson  is   president. 

The  Dunn  County  Telephone  Company  of  Ridge- 
land.  Wis.,  has  been  incorporated  with  a  capital  of 
$10,000  by  M.   L.   Randall.  R. 


Southeastern  Telephone  Developments. 

The  directors  of  the  Augusta  County  Telephone 
Association  met  at  Staunton.  Va.,  recently,  to  take 
action  against  the  pending  "Duke  bill,"  requiring  all 
telephone  lines  in  the  state  to  connect  with  each 
other  and  have  a  fixed  rate  of  charges.  Sixty  com- 
panies were   represented  at  the  meeting*. 

The  Randleman  (N.  C.)  Telephone  Company  has 
been  chartered  by  T.  E.  Marshall  and  others  of 
Randleman  with  $3,000  paid-in  capital  stock  and 
$3,000  authorized. 

The  Memphis  (Tenn.)  Long-distance  Telephone 
Company  has  executed  a  deed  of  mortgage  for 
$1,000,000  with  the  Tennessee  Trust  Company  as 
trustee,  bonds  to  this  amount  to  be  floated  to  meet 
expenses,  complete  the  plant  and  acquire  other  prop- 
erties. The  mortgage  is  signed  by  B.  O.  Henning. 
president,   and   Belle   Bovd.   secretary. 

The  Home  Telephone  Company  of  Louisville,  Ky., 
has  paid  a  tax  of  $178.  this  being  the  amount  to 
fill  the  conditions  of  the  law  requiring  a  tax  on  each 
telephone  above  6,000. 

It  is  announced  that  the  lines  of  the  Long-distance 
Southern  Bell  company  will  be  extended  from  Wil- 
mington, N.  C,  to  Florence.  S.  C,  no  miles.  The 
Bell  company  is  busy  taking  down  the  wires  of  the 
recently  absorbed  Interstate  company  at  Wilming- 
ton, n:  C.  L. 

Michigan  Telephone  Matters. 

The  home  office  of  the  Union  Telephone  Company 
at  Alma  has  been  notified  that  at  a  meeting  of  the 
grocers  and  butchers  of  Clare  it  was  decided  to  dis- 
continue the  use  of  Bell  telephones  and  use  the 
Union  or  Independent  telephone  exclusively.  This 
is  a  result  of  the  fight  between  the  Independent^and 
Bell  companies  which  has  he-;n  going  on  in  Cl.Tie 
for  some  time. 

Delray  was  practically  cut  off  from  telephonic 
communication  with  Detroit  during  the  severe  ice 
storm  last  week.  600  to  700  telephones  being  out  of 
commission  on  account  of  the  breaking  of  the  poles 
on   one    of  the   trunk  lines. 

The  construction  .gang  of  the  Michigan  Telephone 
Company  is  expected  to  commence  work  on  a  tele- 
phone exchange  at  Hopkins  Station  in  a  few  days. 
This  will  be  the  largest  Bell  exchange  between  Grand 
Rapids  and  Kalamazoo,  taking  in  a  large  portion  of 
Honkins  and  Monteroy  Townshios.  w-ith  the  north 
half  of  Watson  Township.  Alr.ih  M.  Weaver,  for- 
merly of  the  Ctizens'  line,  will  act  as  local  manager. 

W. 


Market  and  Weather    Reports    by  Tele- 
phone. 

The  Northern  Indiana  and  Southern  Michigan 
Telephone  Company,  operating  in  LaGrange.  Ind., 
with  exchanges  in  .\shley,  Lima  and  other  towns, 
has  adopted  the  plan  of  giving  subscribers  daily 
market  and  weather  reports.  A  universal  call  is 
rung  over  the  line,  and  all  subscribers  may  listen  if 
they  choose.  The  Lima  office  has  been  made  an 
all-'nieht  exchange,  with  a  woman  operator  in  charge. 
The  all-night  service  and  weather  and  market  reports 
are  doing  much  toward  increasing  the  number  of 
subscribers. 


Independent  Companies  Refused  Fran- 
chises in  Cincinnati. 

The  applications  of  four  Independent  -telephone 
companies — the  Fitzsimmons,  the  Queen  Cit}',  the 
Interstate,  and  the  Cincinnati — for  telephone  fran- 
chises in  the  city  of  Cincinnati,  Ohio,  have  been 
refused  by  the  City  Council.  The  committee  on 
telephones,  telegraphs  and  conduits,  in  a  long  re- 
port, gave  its  reasons  for  the  conclusion  arrived  at 
Among  other  things,  it  stated  that  the  Fitzsimmons 
Telephone  Company  already  had  a  Probate  Court 
franchise  and  had  erected  some  60  miles  of  wire 
and  connected  up  various  hotels,  railway  stations 
and  public  and  private  places,  but  that  up  *o  the 
present  time  it  had  not  shown  the  city  anything 
better  than  the  service  rendered  by  the  Bell  com- 
pany. By  reason  of  its  contracts  with  outside  In- 
dependent companies  and  its  initial  construction 
already  up  within  the  city  limits,  the  Fitzsimmons 
Company  is  said  to  hold  the  strongest  position  of 
any  of  the  Independents.  All  it  needs  is  a  permit 
for  underground  conduit,  preferring  this  to  over- 
head construction.  With  the  refusal  of  the  council 
to  grant  any  franchises  the  various  companies  will 
again  resort  to  the  Probate  Court. 

The  Fitzsimmons  Company,  which  obtained  a 
franchise  through  the  Probate  Court,  is  of  the 
opinion  that  the  council  cannot  oust  it  from  the 
city,  as  it  is  now  doing  business  there.  David  J. 
Hauss  and  Mr.  Fitzsimmons  say  that  if  the  Probate 
Court  grants  its  petition  it  will  immediately  make 
connections  with  Independent  telephone  companies 
through  Kentucky'  and  Tennessee,  and  thus  open 
the  Independent  telephone  field  of  the  South  to  Cin- 
cinnati. 


GENERAL  TELEPHONE  NEWS. 

The  Monclova  Telephone  Company  of  Monclova. 
Mexico,  will  extend  its  S3'stem  and  make  other  im- 
portant  improvements. 

The  Southern  States  Telephone  Company  of  Nor- 
folk, Va.,  has  awarded  a  contract  to  R.  M.  Price 
for  remodeling  its  quarters  on  Roanoke  Avenue. 

The  Southwestern  Telegraph  and  Telephone  Com- 
pany has  purchased  a  site  at  El  Paso.  Texas,  for 
its  proposed  telephone-exchange  building,  and  the 
contract  will  soon  be  let  for  its  construction. 

The  telephone  line  which  runs  from  Beeville, 
Texas,  to  Oakville,  and  to  a  number  of  ranches,  has 
been  sold  to  I.  N.  Powell.  Mr.  Powell  will  make 
important  improvements  and  extensions  of  the  line. 

The  Rochester  (N.  Y.)  Telephone  Company  will 
issue  $3.oco.oco  of  five  per  cent.  30-year  bonds,  $150.- 
oco  of  w-hich  will  take  the  place  of  1.500  shares  of 
preferred  stock,  which  is  to  be  retired,  and  $100,000 
will   be    offered    fof   public   subscription. 

The  Independent  Home  Telephone  Company  now 
has  on  hand  about  all  the  materials  required  for  its 
line  between  Salt  Lake  City  and  Ogden.  Utah.  The 
buildings  in  the  two  cities  are  also  practically  com- 
pleted and  the  manager  states  that  the  lines  will  be 
in   operation  by  the  first  of  June. 

The  preliminary  steps  in  the  reorganization  of  the 
Michigan  Telephone  Company  have  been  effected 
through  the  incorporation  of  the  Michigan  State 
Telephone  Company  at  Lansing.  Mich.,  with  a  capi- 
talization of  $25,000  and  the  right  to  increase  this 
amount.  Temporary  directors  have  been  elected, 
consisting  of  the  incorporators.  The  full  reorgani- 
zation plan  is  expected  the  first  week  in  February. 

Frank  J.  Leonard,  general  manager  of  the  Cana- 
dian Telephone  and  Telegraph  Company,  has  in- 
formed the  city  clerk  of  Toronto,  Ont,  that  his  com- 
pany is  ready  to  do  business  with  the  city  on  the 
following  basis:  "Business  telephones  at  a  yearly 
rental  of  $36,  residences  at  $24.  We  will  pay  to 
the  city  for  competitive  franchise  the  same  fee  that 
tlie  Bell  Telenhone  Companv  has  been  paying  for 
exclusive  privileges.  We  will  build  a  conduit  sys- 
tem through  the  principal  streets  of  Toronto,  as  may 
be  required  bv  city  ordinance,  or.  in  case  the  city 
would  build  its  own  conduit  system,  we  agree  to 
lease  ducts  in  said  system,  sufficient  for  our  business 
at  such  rental  as  may  hereafter  be  decided  upon." 


The  Vermilion  County  Telephone  Company  of 
Danville,  111.,  has  increased  its  capital  stock  from 
$150,000  to  $400,000.  It  is  asserted  that  the  com- 
pany has  made  arrangements  to  take  over  the  Cen- 
tral Union  local  exchange  in  Danville  and  that  it 
will  consolidate  the  two  exchanges.  An  under- 
eround  system  has  Just  been  finished  at  a  cost  of 
$55,000. 


MANUFACTURERS    AND    DEALERS. 

The  Automatic  Electric  Company  of  Chicago  has 
recently  sold  complete  equipment  for  i.ooo  stations 
to  the  .Auburn  Telephone  Comoanv.  Auburn.  N.  Y. 
It  has  also  received  an  order  for  800  stations  from 
the  Ideal  Construction  Companv.  Hopkinsville.  Ky. 
These  figures  are  for  present  installation,  and  the 
ultimate  capacity  for  each  exchange  will  be  10,000 
stations.  About  seven  years  ago  the  Auburn  com- 
pany installed  an  Automatic  board  with  an  ultimate 
capacity  of  400  stations.  This  was  soon  filled,  and 
in  order  to  increase  the  list  of  its  subscribers,  it 
purchased  two  manual  boards  of  two  operators'  po- 
sitions each,  and  connected  them  with  the  Auto- 
matic switchboard  by  means  of  trunk  lines.  The 
new  equipment  reolaces  the  old  automatic  board  and 
the  two  manual  boards  which  were  later  installed 
to  give  service  in  conjunction  with  it. 
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Great  Britain. 

London,  January  20. — A  peculiar  state  of  affairs 
has  arisen  at  Poplar  (London).  Here  the  Borough 
Council  has  an  electrical  plant  which  was  so  over- 
loaded tiiat  further  applications  for  a  supply  of  elec- 
trical energy  had  to  be  refused.  At  the  same  time 
the  Borough  Council,  for  some  reason,  declined  to 
expend  further  capital  in  extending  the  existing 
plant.  Of  course,  under  its  statutory  obligations 
the  Borough  Council  is  bound  to  supply  all  who 
apply  for  current,  and  in  refusing  the  new  consum- 
ers was  acting  illegally.  Consequently  it  was  no 
surprise  when  a  large  iron  and  steel  company,  after 
having  applied  for  and  been  refused  a  supply,  threat- 
ened legal  proceedings  to  enforce  its  claim.  The 
Borough  Council  has  had  to  accede,  and  presumably 
will  have  to  overload  its  plant  still  further  until 
some  new  machinery  can  be  installed.  Naturally 
one  new  consumer  having  been  successful,  in  this 
manner,  all  the  other  rejected  ones  may  be  ex- 
pected to  act  in  a  similar  manner,  so  that  it  would 
appear  that  the  Borough  Council  will  have  to  adopt 
a  new  attitude  and  extend  its  undertaking.  It  may 
be  mentioned  that  this  is  the  first  case  that  a  pub- 
lic-supply authority  has  refused  in  this  manner. 

The  Goodwin  Sands  lightships  are  to  be  put  into 
communication  with  the  shore  by  means  of  space 
telegraphy.  The  Admiralty  already  has  a  space- 
telegraph  station  near  Dover,  off  the  Goodwins. 
and  four  lightships  will  be  put  into  communica- 
tion with  this.  This  is  the  first  part  of  a  pro- 
gramme which  the  government  put  in  hand  early 
in  the  year  for  communication  between  all  light- 
ships and  the  shore,  an  agreement  having  been  en- 
tered inlo  with  the  Marconi  Wireless  Telegraph 
Company  with  this  object.  The  Goodwin  Sands  in- 
stallation is  expected  to  be  in  operation  within  one 
month. 

Mr.  Herbert  Spencer,  the  great  philosopher  who 
has  just  died,  states  in  his  will  that  his  pamphlet 
against  the  introduction  of  the  metric  system  is  to 
be  reprinted,  with  some  alterations,  and  distributed 
among  the  members  of  the  House  of  Lords  and 
House  of  Commons  in  the  event  of  a  bill  being 
introduced  into  Parliament  proposing  the  adoption 
of  this  system  of  weights  and  measures. 

Municipal  telephony  has  been  particularly  quiet 
of  late  with  regard  to  new  schemes,  but  the  Bourne- 
mouth corporation  contemplates  an  effort  in  this 
direction.  The  corporation  has  decided  to  call  in 
an  expert  and  to  discuss,  among  other  things,  rates 
to  suit  local  circumstances,  etc.  The  National  Tele- 
phone Company,  which  has  been  forced  to  reduce 
its  subscription  rates  in  every  town  in  which  a  mu- 
nicipal exchange  has  been  erected,  offers  to  grant 
the  same  rates  to  Bournemouth  as  exist  in  Ports- 
mouth (where  there  is  a  municipal  service  and  con- 
sequently lower  rates).  Nothing  definite  has  been 
arrived  at  yet. 

The  "G.  B."  surface-contact  system  of  electric 
tramways  [see  Western  Electrician  of  last  week], 
which  has  recently  been  ''boomed,"  so  to  speak,  is  in 
contemplation  for  both  Folkestone,  on  the  South 
coast,  and  Musselburgh,  in  Scotland.  In  the  latter 
case  Professor  A,  B.  W.  Kennedy,  who,  after  a 
visit  to  the  United  States,  recommended  the  con- 
duit system  to  the  London  County  Council,  has  been 
appointed  to  inspect  the  system  and  the  neighbor- 
hood and  to  report.  In  the  case  of  Folkestone  its 
originally  parliamentary  powers  bound  the  corpora- 
tion to  adopt  any  system  but  the  overhead.  An 
attempt  .has  been  made  to  apply  for  new  powers 
enabling  the  use  of  the  trolley  system,  but  the 
latest  development  is  that  an  expert  is  to  be  called 
in  to  advise  upon  the  surface-contact  system. 

The  discussion  upon  Dr.  Hibbert's  paper  upon 
the  Edison  accumulator,  which  was  read  before  the 
Institution  of  Electrical  Engineers  just  before 
Christmas,    is   fixed    for   next    week. 

Dr.  Walmesley,  principal  of  the  Northampton 
Institute  (a  London  technical  college),  visited  the 
United  States  some  time  back  and  made  a  report 
upon  the  methods  of  technical  education  adopted 
there.  This  was  summarized  in  these  notes  at  the 
time.  Dr.  Walmesley  is  now  going  into  the  matter 
more  in  detail  in  a  paper,  which  will  be  read  before 
the  Institution  of  Electrical  Engineers  early  in 
February.  G. 


New  York. 


New  York,  January  30. — The  New  York  Central 
Railroad  Company  is  said  to  have  purchased  the 
Belmont  propert)^  which  lies  just  west  of  the  Mott 
Haven  station  and  extends  to  the  Harlem  River. 
It  is  rumored  that  this  property  will  be  the  site 
for  the  proposed  large  power  plant  for  the  operation 
of  the  Central's  trains  by  electricity.  The  land  runs 
parallel  with  the  company's  tracks  and  has  two 
blocks  of  water  front. 

The  Overland  and  Marine  Telegraph  Company  of 
this  city  was  incorporated  at  Albany  yesterday  with 
a  capital  of  $100,000  to  carry  on  the  business  of 
space  telegraphy  and  to  manufacture  telegraphic  in- 
struments. The  directors  are  John  W.  Chapman. 
W.  R.  Sainsbury,  H.  R.  Dennis.  J.  Norris  Miller, 
Jesse  W.  Toby,  and  Harry  J.  Peel  of  New  York 
city. 

The  annual  meeting  of  the  stockholders  of  the 
Brooklyn  Rapid  Transit  Company  was  held  yester- 
day at  the  offices  of  the  company  in  Montague  Street. 
Brooklyn.      Four    directors    whose    terms    expired — 
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Horace  C.  Du  Val,  R.  Somers  Hayes,  John  G.  Jenk- 
ins, and  David  H.  Valentine— were  re-elected.  This 
was  regarded  as  indicating  that  there  would  be 
no  change  in  the  administration  and  that  Edwin 
VV.  "Vv  niter  would  continue  at  the  head  of  the  com- 
pany for  another  year  at  least. 

Ihe  electrical  department  of  the  New  York  Board 
of  Underwriters  reports  that  there  were  only  25  fires 
in  this  city  during  last  year  which  were  directly 
attributed  to  electricity.  The  loss  caused  by  these 
is  estimated  at  $10,250.  The  causes  of  these  fires 
are  classified  as  follows :  Nine  due  direct  to  short- 
circuit,  nine  due  to  grounding  conductors  on  metal 
pipes,  six  due  to  overheating  connections,  one  due 
to  stock-ticker  wires  underneath  the  floor. 

A  railway  company  known  as  the  Eastern  Trac- 
tion Company  of  VVaterbury,  Conn.,  has  had  rep- 
resentatives in  Williamsburg  for  several  weeks  get- 
ting consents  of  property  owners  for  a  proposed 
electric  road  from  the  new  Williamsburg  Bridge 
plaza  through  Greenpoint  and  Long  Island  City, 
connecting  Astoria  with  the  new  Blackwell's  Island 
Bridge.  The  promoters  of  the  movement,  in  ad- 
dition to  obtaining  consents,  are  giving  an  oppor- 
tunity to  property  holders  of  becoming  stockholders 
in  the  railroad  company.  It  was  said  yesterday  that 
many  consents  had  already  been  obtained  and  that 
the  company  is  capitalized  at  $5,000,000. 

The  proposed  pipe  galleries  for  the  Borough  of 
Manhattan  have  received  a  setback  from  Supreme 
Court  Justice  Fitzgerald,  who  has  issued  an  injunc- 
tion upon  application  of  J.  Rhinelander  Dillon  re- 
straining the  president  of  the  Borough  of  Manhat- 
tan from  opening  bids,  or  taking  any  steps  toward 
making  a  contract  for  the  construction  of  pipe  gal- 
leries to  carry  gas  and  water  pipes  and  telegraph, 
telephone  and  electric  wires  in  the  rapid  transit  sub- 
way in  Broadway,  between  Fulton  and  Morris 
Streets.  Justice  Fitzgerald  holds  that  the  commis- 
sioner of  water  supply,  gas  and  electricity  has  con- 
trol of  these  matters. 

At  a  meeting  of  the  East  Side  Rapid  Transit  As- 
sociation, recently  formed  for  the  purpose  of  advo- 
cating an  East  Side  tunnel  route,  Joseph  B.  Bloom- 
ingdale,  president  of  the  association,  read  his  re- 
port as  chairman  of  the  executive  committee,  in 
which  he  said :  "We  are  glad  to  report  that  the 
board  is  in  favor  of  constructing  an  East  Side  tun- 
nel, and  it  seems  to  us  that  the  day  is  not  far  dis- 
tant when  our  hopes  in  this  direction  will  be  real- 
ized." The  funds  now  available  in  the  hands  of  the 
board  for  tunnel  construction  do  not  exceed  $5,000,- 
oco,  and  legislation  at  Albany  will  be  required  to 
enable  the   board  to  undertake   the  work.  O. 


New  England. 

Boston,  January  30. — Legislative  matters  relative 
to  electrical  companies  have  come  to  the  front  in 
the  new.  year  somewhat  prominently.  One  of  the 
Worcester  representatives  has  introduced  an  ex- 
tremely radical  bill,  which  has  been  designated  the 
limited-franchise  measure.  It  not  only  provides  that, 
when  franchises  are  granted  by  local  authorities  for 
street-railway  companies  to  operate  in  a  given  city 
or  town,  there  shall  be  a  preliminary  or  an  annual 
payment  for  the  franchise,  but  further  provision  is 
made  that  the  ratification  of  such  locations  must 
be  determined  by  a  referendum  vote  of  the  citizens, 
and  that  no  franchise  shall  extend  more  than  20 
years,  while  all  existing  franchises  shall  terminate 
in  1924.  There  is  little  chance  of  the  passage  of 
any  such  bill  through  the  Legislature,  as  at  present 
constituted,  but   it  has  challenged  attention. 

Another  bill  that  comes  close  to  the  interests  of 
the  electrical  companies  is  an  excise  bill,  so-called, 
which  aims  to  impose  upon  every  public-service  cor- 
poration having:  locations  granted  in  the  thorough- 
fares of  a  municipality,  an  excise  tax  amounting  to 
one  per  cent,  of  the  concern's  gross  receipts  on 
business  done  within  the  state,  if  the  dividends  paid 
aggregate  six  per  cent.,  with  an  additional  one-half 
of  one  per  cent,  upon  gross  receipts  to  every  one 
per  cent,  of  additional  dividend  paid.  Of  the  tax 
thus  collected,  25  per  cent,  is  to  go  to  the  state  and 
75  per  cent,  to  the  cities  and  towns  wherein  the 
taxed  business  is   carried  on. 

A  bill  to  remedy  delays  in  the  delivery  of  tele- 
grams provides  that  hereafter  any  telegraph  mes- 
sage sent  within  the  state  of  Massachusetts  shall 
bear  the  name  of  the  originating  place,  the  month, 
day  of  the  month,  hour  and  minute,  morning  or 
afternoon  being  designated.  Similar  recording  of 
the  time  of  its  receipt  at  destination  shall  also  be 
observed.  Penalty  for  violation  is  fixed  at  $100. 
This  bill  may  get  on  the  statute  books. 

The  Norfolk  Western  street  railway  has  gone  into 
receivers'  hands.  Judge  Colt  of  the  LInited  States 
Circuit  Court  having  appointed  George  H.  Poor  and 
Albert  F.  Hayden  as  the  receivers,  by  agreement  of 
the  creditors  and  parties  in  interest.  The  floating 
indebtedness  of  the  company  is  said  to  be  about 
$60,000. 

The  Pittsfield  Street  Railway  Company  has  peti- 
tioned the  town  of  Lanesboro  for  an  extension  of 
its  line  to  that  town,  with  a  view  to  connecting  with 
the  Hoosac  Valley  company's  system  at  the  new 
Ashford-Williamstown  line.  _ 

Taunton's  miniature  war  with  the  Massachusetts 
Telephone  and  Telegraph  Company  has  resulted  in 
the  capitulation  of  the  company  in  regard  to  most 
of  the  points  at  issue.  The  city  government  is  in 
receipt  of  a  petition  and  order  wherein  the  differences 
that  have  arisen  are  deplored,  and  the  company  agrees 
to  furnish  25  free  telephones  for  the  use  of  the  cit>', 
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at  the  same  time  acceding  to  most  of  the  other  stipu- 
lations which  were  made  a  basis  for  the  grant  of 
further  privileges  in  Taunton  to   the  corporation. 

As  a  sequence  to  the  recent  equipment  of  one  of 
the  Boston  and  Albany  railroad's  branch  lines  in 
Newton  with  electricity,  the  statement  is  published 
that  plans  are  under  consideration  for  the  applica- 
tion of  the  same  methods  to  the  operation  of  several 
other  branches,  the  success  of  this  experiment  having 
been  immediate  and  unquestionably  a  benefit  for  the 
road  and  its  patrons. 

An  important  franchise  was  granted  recently  by 
the  town  of  Millbury.  near  Worcester,  to  the  Worces- 
ter and  Providence  Street  Railway  Company,  which 
will  help  to  overcome  objections  which  have  been 
encountered  along  the  proposed  route  from  the 
"heart  of  the  commonwealth"  to  the  capital  of  Rhode 
Island.  B. 


Dominion  of  Canada. 

Ottawa,  Ont.,  January  30. — The  Dominion  gov- 
ernment has  purchased  10  submarine  bells  at  a  cost 
of  about  $2,000  each.  It  will  require  $500  annually 
to  keep  each  of  these  bells  in  order.  They  will  be 
located  on  the  Atlantic  sea  coast  and^in  the  Gulf  of 
St  Lawrence  and  will  be  placed  in  position  early 
in  the  coming  season. 

The  shareholders  of  the  Sherbrooke  Electric  Com- 
pany of  Sherbrooke,  Que.,  have  decided  to  accept 
the  offer  of  the  city  to  purchase  the  company's  elec- 
tric-light plant  and  property  for  the  sum  of  $200,000, 
provided  the  city  will  also  take  over  the  gas  prop- 
erty of  the  company. 

At  a  recent  meeting  of  the  council  of  the  town 
of  Port  Arthur,  Ont.  the  question  of  further  devel- 
oping the  power  on  Current  River  received  favorable 
consideration.  It  is  the  intention  of  the  council  to 
produce  from  8,000  to  10,000  horsepower  and  to 
offer  the  surplus  power  at  a  low  rate  for  manu- 
facturers. Port  Arthur,  having  the  Current  River 
po\ver  nearly  in  the  center  of  the  town,  is  able  to 
utilize  it  at  a  minimum  cost  for  generating  power  for 
electrical  energy.  It  is  said  that  taking  the  cost  of 
the  power  development  on  a  five  per  cent,  interest 
basis  the  interest  on  borrowed  cash  for  this  purpose, 
which  the  town  now  pays,  brings  the  cost  down  to 
about  $4  per  horsepower  a  year.  The  cost  of  main- 
tenance is  comparatively  trifling. 

At  the  annual  meeting  of  the  shareholders  of  the 
Shawinigan  Water  and  Power  Company  the  treas- 
urer reported  that  the  company  was  now  selling  in 
Montreal  6,000  horsepower  and  at  Shawinigan  Falls 
20,000;  that  there  was  still  a  large  surplus  of  power 
in  the  development  at  the  falls,  the  total  being  esti- 
mated at  100,000  horsepower.  The  operation  of  the 
power  plant  at  Shawinigan  Falls  had  proved  satis- 
factory, and  the  successful  transmission  of  power 
to  Montreal  had  demonstrated  the  commercial  feasi- 
bility of  transmission  to  any  point  within  a  radius 
of  100  miles  of  the  falls. 

The  Montreal  Light,  Heat  and  Power  Company 
now  includes  the  Montreal  Gas  Company,  the  Royal 
Electric  Company,  the  Montreal  and  St.  Lawrence 
Light  and  Power  Company,  the  Imperial  Electric 
Light  Company,  the  Lachine  Rapids  Hydraulic  and 
Land  Company,  the  Standard  Lip-ht  and  Power 
Company,  the  Citizens'  Light  and  Power  Company, 
and  the  Temple  Electric  Company.  Further  combi- 
nations are  looked  for,  notably  that  of  the  Montreal 
Street  Railway  Company  with  which  the  combine  is 
already  closely  allied.  The  combine  now  con- 
trols all  the  lighting  and  supply  of  power  of  Mon- 
treal, St.  Henri,  Ste.  Cunegonde,  St  Louis,  West- 
mount,  Maisonneuve  and  Cote  St.  Paul,  with  a 
population  of  322.327.  It  also  controls  the  public 
lighting  of  the  city  of  Montreal  under  a  contract 
running  until  January,  1909. 

At  the  annual  meeting  of  the  Toronto  Street  Rail- 
way Company  the  reports  showed  that  the  gross 
earnings  of  the  company  for  the  year  were  $2,172,089. 
an  increase  of  $337,179  over  the  gross  earnings  of 
last  year.  The  company's  net  earnings  were  $971,264, 
an  increase  of  18.5  per  cent. 

The  annual  report  of  the  Ottawa  Electric  Rail- 
way Company  shows  gross  receipts  for  the  last  year 
of  $348,888,  giving  a  net  profit  of  94,541,  or  nearly 
ir  per  cent,  on  the  average  capital  stock.  The  num- 
ber of  passengers  carried  during  the  year  was  7,911,- 
718,  or  an  increase  of  nearly  1,000,000  over  the  pre- 
vious year.  At  the  meeting  of  the  directors  Mr. 
T.  Ahearn  was  elected  president;  P.  Whelen,  vice- 
president,  and  James  D.  Fraser,  secretary-treas- 
urer. W. 


Southeastern  States. 

Charlotte,  N.  C.  January  30. — At  the  annual  meet- 
ing' of  the  Georgia  Railway  and  Electric  Company 
of  Atlanta  all  of  the  old  officers  were  re-elected, 
P.    S.   Arkwright  being  the  president. 

J.  D.  Hopkins  of  St.  Louis  has  decided  to  put 
in  electric  door  openers  in  the  proposed  new  theater 
in  Louisville,  Ky.,  by  which  every  exit  in  the  build- 
ing mav  be  opened  bv  merelv  pressing  a  button. 

Shields  &  Sons  Sr'Co.  of  Providence,  R.  I.,  have 
secured  an  option  on  a  valuable  waterpower  on  the 
Catawba  River,  near  Newton,  N.  C,  and.  it  is  said, 
will  begin  a  big  electric  development  to  supply  power 
to  neighboring  cotton  mills. 

The  Bay  Shore  Terminal  Company  of  Norfolk, 
Va.,  will  issue  $150,000  receiver's  certificates  in  ac- 
cordance with  a  recently  .granted  petition,  and  an 
extension  to  the  road  mav  be  built. 

The    Rapid    Transit    Company    of    Chattanooga, 
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Tenn.,  has  filed  a  bill  to  enjoin  the  Alabama  Great 
Southern  Railway  from  abrogating-  a  contract  to 
allow  the  Rapid  Transit  Company  the  use  of  ex- 
tensive rights  on  the  Belt  Railway.  Should  the  con- 
tract be  abrogated  the  trust  company  would  be  badly 
crippled. 

The  engine  at  the  power  house  of  the  Birmingham 
(Ala.)  Railway,  Light  and  Power  Company  was 
damaged  by  fire  recently  to  the  extent  of  $1,500,  and 
the  service  was  slightly  hampered  for  several  days. 

The  location  of  the  route  for  the  electric  lines 
of  the  Shelby  Traction  Company  of  Memphis,  Tenn., 
has  been  completed  and  estimates  are  now  being 
made  for  the  construction  of  the  20-mile  line. 

An  electric-lighting  plant  to  cost  $3,000  may  be 
put  in  at  the  City  Hall  of  Richmond,  Va.,  by  the 
city. 

The  city  of  Winston,  N.  C,  has  contracted  with 
the  Fries  Power  and  Manufacturing  Company  for 
70  arc  lights  at  $60  per  light  a  year.  The  contract 
covers  three  years,  beginning  March  31,    1904. 


Texas  and  Mexico. 


Austin,  Texas,  January  28. — It  is  announced  that 
interests  closely  identified  with  the  Union  Traction 
Company  of  Indiana  will  build  an  electric  interurban 
railway  from  El  Paso,  Texas,  to  Las  Cruces.  New 
Mexico. 

Grading  is  in  progress  on  the  interurban  electric 
railway  that  is  to  be  constructed  between  Batson, 
Texas,   and    Houston. 

The  Legislature  of  the  state  of  Michoacan  has 
granted  a  concession  to  John  W.  DeKay  of  the 
United  States  Packing  Company  to  build  and  op- 
erate an  electric  railway  from  Uruapam,  Mexico,  to 
Los  Reyes,  where  connection  is  to  be  made  with 
the  Mexican  Central  railroad.  Under  the  terms  of 
the  concession,  steam  may  also  be  used  for  motive 
power.  The  distance  is  80  miles,  and  the  route  of 
the  proposed  road  is  through  a  populous  and  ricli 
section  of  country.  There  is  an  abundance  of 
waterpower  within  convenient  distance  and  the  road 
can  be  operated  with  electricity  at  a  minimum  cost. 

An  electric-light  and  power  plant  will  be  installed 
at  Coatzacoalcos,  Mexico,  for  service  at  the  piers 
and  in  the  harbor-improvement  work.  Sir  Weet- 
man  Pearson  &  Son,  contractors,  Coatzacoalcos,  can 
give  information. 

The  Mexican  government  has  granted  a  conces- 
sion to  F.  Brennan  for  the  purpose  of  establishing 
hydraulic  works  on  the  Rio  Grande  de  Santiago  at 
Hostotipaquillo,  Mexico.  Under  the  terms  of  the 
concession  authority  is  given  to  utilize  the  water 
of  the  river  for  motive  power.  An  electric  power 
plant  will  be  established. 

The  Amparo  Mining)  Company  will  install  an 
electric-light  and  power  plant  at  its  mine  situated 
near  Etzatlan,   Mexico. 

Edward  T.  LeClair  will  commence  the  construc- 
tion of  an  electric  power  plant  on  El  Fuerte  River 
in  Mexico,  as  soon  as  his  application  for  a  conces- 
sion from  the  federal  government  is  granted.  L. 
Arturo  Paz  of  the  City  of  Mexico  can  give  informa- 
tion in  regard  to  the  project. 

A  new  electric  street-railway  line  is  being  built 
from  the  depot  of  the  Mexican  Central  railroad  at 
Aguas  Calienles,  Mexico,  to  Plaza  Principal.  The 
line  is  owned  by  J.  Douglas,  a  wealthy  Englishman 
of  Aguas  Calientes.  He  contemplates  extending  the 
line   to  other  parts   of   the  city. 

The  Dwight  Furness  Company  of  the  City  of 
Mexico  is  about  to  take  over  the  municipal  electric- 
light  plant  in  Guanajuato,  Mexico.  It  will  be  im- 
proved if  the   deal   is  consummated. 

A  street  railway  is  to  be  built  from  Saltillo,  Mex- 
ico, to  the  town  of  Artega.  Walter  Willett  of  Sal- 
tillo  is    interested. 

D.  R-  Williams  and  associates,  who  own  an  ex- 
tensive tract  of  timberland  in  Mexico,  have  taken 
the  preliminary  steps  looking  to  the  construction  of 
an  electric  railway  from  Guanajuato,  Mexico,  to 
their  property,  a  distance  of  20  miles. 

A  street-railway  line  is  being  built  on  Indepen- 
dencia   Avenue,    in   Oaxaca,   Mexico.  H. 


Michigan. 

Detroit,  January  30. — Bay  City's  municipal  com- 
mercial electric-light  committee  has  adopted  a  new 
scale  of  electric-light  charges,  bringing  the  price  from 
two  to  three  cents  a  kilowatt  below  that  of  the  pri- 
vate electric-lighting  concern.  The  former  scale, 
formulated  by  the  city  superintendent,  was  higher 
than  the  private  company's,  where  large  amounts 
were  used,  and  only  slightly  lower  for  small  amounts. 

The  village  of  Ecorse  is  at  a  loss  to  decide  which 
plan  of  lighting  to  install.  Sentiment  is  about  equally 
divided  between  gas  and  electric  lamps  for  lighting 
the  streets.  The  matter  will  be  discussed  at  the 
next  meeting  of  the  council. 

Prominent  citizens  of  Wayland  are  considering  a 
plan  of  lighting  the  streets,  business  places_  and  resi- 
dences by  electricity,  the  power  to  be  obtained  from 
the  surplus  energy  at  the  mills. 

After  much  discussion  the  council  of  Lansing  has 
voted  to  submit  to  the  electors,  on  February  ist,  the 
question  of  granting  a  franchise  for  the  operation  of 
a  heating  and  electrical  power  plant  to  John  H. 
Chase  and  William  L.  Haag.  Municipal  ownership 
of  such  a  plant  is  suggested. 

The  details  of  the  new  belt-line  scheme  for  the 
city  of  Detroit  have  reached  definite  shape,  so  far 
as    it   has   been   possible   for  the  city  officers   to  go. 


It  is  proposed  to  have  two  north  and  south  lines 
built,  one  on  the  east  side  and  one  on  the  west  side 
of  the  town,  these  to  connect  with  all  of  the  roads 
running  out  of  the  city  and  with  the  crosstown  line 
of  the  Detroit  United  Railway  now  in  operation, 
thus  forming  a  belt  line  taking  in  the  manufactur- 
ing districts  of  the  east,  north  and  west  sides,  and 
connecting  with  the  river  at  both  ends.  The  manu- 
facturing interests  are  anxious  to  have  such  a  line 
built.  It  is  somewhat  difficult  for  those  in  the 
outlying  districts  to  get  down  to  the  Detroit  and 
Qeveland  and  other  lines  of  boats.  If  such  a  belt  line 
were  in  operation,  with  liberal  franchises  as  to  the 
handling  of  freight,  enabling  the  cars  to  run  oftener, 
a  great  deal  of  new  freight  business  would  be 
created.  The  matter  is  now  in  the  hands  of  the 
traffic  committee  of  the  Board  of  Commerce  and  the 
street-railway  officials.  Statistics  will  be  gathered 
by  the  Detroit  United  and  the  cost  of  the  system 
ascertained.  Manufacturers  and  property  holders  on 
both  the  east  and  the  west  sides  have  offered  to 
donate  a  good  deal  of  the  necessary  right-of-way 
through  their  property,  in  order  that  they  can  se- 
cure the  benefit  of  this  frequent  and  rapid  electric- 
freight  service.  C.  G.  W. 


for  a   lo-year  contract  to  light  the   city   of  Indian- 
apolis will  be  ready  for  bidders  on   February  2d. 

F. 


Indiana. 

Indianapolis,  February  i. — The  last  two  weeks 
tested  severely  the  ability  of  electric  railways  to 
combat  the  forces  of  flood  and  snow  in  Indiana. 
The  flood  put  a  few  lines  operating  in  the  Wabash 
valley  out  of  business,  and  the  heavy  snowfall  re- 
tarded all  the  lines  somewhat,  but  all  are  operating 
regularly  again.  Traffic  has  not  been  interfered  with 
on  the  electric  lines  to  any  greater  extent  than  upon 
the  steam  lines. 

A  new  traction  company  to  be  known  as  the  In- 
dianapolis, RushviUe  and  Cincinnati  Traction  Com- 
pany is  being  organized  in  this  city  with  a  capital 
stock  of  $2,500,000.  The  promoters  are  the  same 
men  who  are  backing  the  Columbus,  Greensburg 
and  Richmond  Traction  Company,  but  the  company 
will  be  a  distinct  organization  which  proposes  to 
build  a  line  from  Greenfield  through  Carthage,  Rush- 
viUe, New  Salem,  Andersonville,  Laurel  and  Brook- 
ville  to  Harrison,  Ohio,  and  thence  to  Cincinnati. 
C.  N.  Wilson,  chief  of  the  promoters,  says  the  line 
will  be  the  shortest  between  Indianapolis  and  Cin- 
cinnati and  that  the  carrying  of  freight  will  be 
made  an  important  feature.  The  work  of  getting 
the  right-of-way  is  progressing,  and  the  promoters 
say  that  work  will  begin  in  early  summer. 

A  mortgage  for  $500,000  covering  the  property  of 
the  Indiana  Northern  Railway  Company  between 
Marion  and  Wabash  in  favor  of  the  Trenton  (N.  J.) 
Trust  Company  has  been  filed  in  Wabash  Count3^ 
The  mortgage  is  to  secure  $500,000  bonds,  to  run  30 
years  with  five  per  cent,  interest.  The  proceeds  will 
be  used  in  completing  and  equipping  the  road. 

The  first  order  for  the  equipment  of  the  Wabash- 
Rochester  electric  line  was  placed  last  week.  The 
order  is  for  two  electric  cars  to  be  used  in  construc- 
tion work  and  later  in  hauling  freight;  also  for  six 
passenger  cars,  10  box  cars,  six  trailers  and  one 
snowplow.  All  of  these  are  to  be  delivered  early 
next  summer. 

The  Qiicago,  Cincinnati  and  Louisville  Railway 
Company  is  experimenting  through  Indiana  with  a 
new  system  to  prevent  collisions,  and  there  is  much 
evidence  of  efficiency.  The  plan  is  the  invention  of 
R.  D.  Peters  of  Knox,  Ind.  Tests  will  be  made 
at  a  number  of  points  along  the  line.  At  the  inter- 
locking towers  by  use  of  this  system  the  dispatcher 
is  able  to  follow  the  trains  under  his  care  every  foot 
of  the  way  for  five  miles  on  each  side  of  his  tower. 
Electric  wires  connected  at  points  along  the  line 
with  the  rails  run  into  the  towers.  By  means  of 
these  wires  the  movements  of  the  trains  are  &hown 
upon  a  chart.  Even  the  movements  of  a  light  hand- 
car are  shown  in  this  manner. 

A  car-barn  fire  destroyed  28  cars  belonging  to  the 
Indianapolis  Terminal  and  Traction  Companv  on 
January  26lh.  The  loss  is  placed  at  $100,000,  fully 
covered  by  insurance.  The  Holland  palace  sleeping 
car  constructed  for  service  between  Indianapolis  and 
Dayton,  Ohio,  was  badly  burned  in  the  Greenfield 
barn,  January  25th.  The  car  was  to  have  made 
its  initial  trip  the  next  day. 

The.  interurban  companies  entering  Indianapolis 
paid  into  the  city  treasury  $2,332.91  franchise  tax  at 
the  rate  of  five  cents  for  each  round  trip  during 
1503,  as  against  $1,056.95  the  preceding  year. 

The  City  Council  of  Fort  Wayne  has  granted  the 
Fort  Wayne  Electric  Light  and  Power  Company  a 
31-year  franchise  at  $70  a  year  for  street  lights  and 
10  cents  a  killowatt  for  private  current.  There  has 
has  been  a  si.x-month  fight  over  this  franchfse,  owing 
to  a  sentiment  favoring  municipal  ownership  of  the 
lighting  business. 

The  citizens  of  Zionsville  are  promoting  an  elec- 
tric-light plant.  Subscribers  are  being  sought  and 
a  company  will  be  organized  if  sufficiently  encour- 
aged. 

The  Harper  Electrical  Company  of  Fort  Wayne 
has  incorporated  with  a  view  to  manufacturing  sup- 
plies. Raymond  and  Joseph  Harper  and  others  are 
the  incorporators. 

H.  B.  Marsh,  of  Sanborn,  Marsh  &  Co.,  of  In- 
dianapolis, discussed  the  Cooper  Hewitt  mercury 
lamp  before  the  IndiRnapolis  Technical  Club  Sat- 
urday night.  Mr.  Marsh  explained  the  methods 
used,   illustrating  his  lecture  with  the  lamp. 

The  draft  of  the  new  electric-lighting  specifications 


Northwestern  States. 

Minneapolis,  Minn..  January  30. — Mayor  J.  C. 
Sullivan  of  Creston,  Iowa,  is  forming  a  local  com- 
pany which  will  ask  for  an  electric-lighting  franchise. 

Bonds  have  been  voted  at  Walnut,  Iowa,  for  elec- 
tric lights. 

The  DeWitt  Electric  Light  and  Power  Company 
of  DeWitt,  Iowa,  will  spend  several  thousand  dol- 
lars  in   improvements   on   its  plant  this   spring. 

The  electric-light  plant  of  the  city  of  McGregor, 
Iowa,  was  destroyed  by  fire,  with  a  loss  of  $11,000. 

Williani  J.  Bell  of  Baraboo,  Wis.,  is  promoting 
an  electric  railway  from  Portage  to  Grand  Rapids, 
Wis.,  via  Columbia,  Adams,  Wood  and  perhaps  iVIar- 
quette    Counties.     It   is   backed    by    Chicago   capital. 

The  officers  of  the  La  Crosse  and  Black  River 
Falls  (Wis.)  Electric  Railway  Company  have  de- 
ferred their  plans  for  construction  for  another  year. 

A  council  committee  of  Webster,  S.  D.,  is  con- 
sidering needed  additions  to  the  equipment  of  the 
power  plant  of  the  city  lighting  system. 

The  city  of  Dike,  Iowa,  has  voted  a  franchise  for 
the  proposed  interurban  line  to  be  built  by  the 
Marshalltown  Electric  Street  and  Interurban  Rail- 
way   Company. 

J.  B.  Mickelsell  and  Fred  Fairchild  have  bought 
the  electric-light  plant  at  Mitchell,  S.  D.,  and  will 
add   new   machinery   thereto. 

J.  E.  Peterson  of  Barrett,  Minn.,  has  made  a 
proposition  to  install  an  electric-Hght  plant  and  fur- 
nish  light   for  the  village  at  $1,400  a  year. 

The  Outagamie  Traction  Company  has  been  in- 
corporated to  build  an  electric  interurban  line  from 
Appleton,    Wis.,    to   Hortonville    and    other   cities. 

The  Eastern  Wisconsin  Electric  Railway  and  Light 
Company  has  filed  an  acceptance  of  the  new  fran- 
chise wdiich  provides  that  it  must  build  its  own  line 
into   Oshkosh,   Wis.,   before   1905. 

The  franchise  committee  of  the  Minneapolis 
council  is  investigating  the  possibility  of  increasing 
the  lighting  of  the  streets  by  electricity. 

The  third  annual  convention  of  the  Minnesota 
Electrical  Contractors'  Association  was  held  this 
week  in  Minneapolis.  About  30  members  were  in 
attendance. 

The  machinery  of  the  new  power  plant  of  the 
Twin  City  Rapid  Transit  Company  is  being  tested 
and  will  be  ready  for  operation  in  about  a  week. 

The  Chippewa  Valley  Electric  Company  has  paid 
the  $8,000  taxes  which  were  in  dispute  at  Chippewa 
Falls,  Wis.  This,  it  is  thought,  will  end  the  long 
controversy. 

The  Iowa  City  (Iowa),  Kalona  and  Washington 
Railway  Company  has  elected  G.  C.  Rodman  presi- 
dent   and    W.    Welch    secretary.  R. 


Rocky  Mountain  States. 

Salt  Lake  City,  Utah,  January  28. — The  Utah 
Light  and  Railway  Company  as  the  first  step  in  the 
inauguration  of  radical  changes  and  improvements 
has  authorized  the  issue  of  $10,000,000  in  first  mort- 
gage five  per  cent.  30-3'ear  bonds.  The  board  of  di- 
rectors has  also  given  authorization  for  the  expendi- 
ture of  $150,000  for  the  payment  of  the  outstanding 
claims  of  the  two  companies  absorbed  in  the  recent 
consolidation.  It  was  also  decided  at  a  recent  meet- 
ing of  the  board  to  install  a  1,000-horsepower  gen- 
erator plant  as  an  adjunct  to  the  street-car  system. 

The  contract  for  the  extension  of  the  Salt  Lake 
and  Ogden  Railroad  lines  from  Farmington  to 
Ogden  and  the  conversion  of  the  system  between 
Salt  Lake  and  Ogden  into  an  electric  line  has  been 
let  to  the  La  Porte  (Ind.)  Construction  Company. 
The  contract  involves  an  expenditure  of  about 
$500,000,  and  the  construction  company  has  agreed 
to  have  the  system  ready  for  operation  within  10 
months  from  the  time  the  work  begins,  which  will 
be  some  time  in  March. 

Surveys  are  being  made  for  an  electric  line  be- 
tween Ogden  and  Huntsville,  in  Ogden  Canyon. 
The  northern  terminus  of  the  line  will  reach  a  large 
number  of  summer  resorts.  Davis  Eccles,  a  capital- 
ist of  Ogden,  is  at  the  head  of  the  enterprise. 

G. 


Pacific  Slope. 


San  Francisco,  January  28. — S.  W.  Roberts,  who 
has  been  with  the  Charles  F.  Sloane  Company  for 
some  time,  in  the  incandescent-lamp  department,  has 
left  for  the  East,  being  called  there  by  the  Bryan- 
Marsh   Company. 

The  Department  of  Electricity  has  had  its  atten- 
tion called  to  the  unsafe  wiring  that  exists  in  this 
city's  hotels,  theaters,  dance  halls,  etc.,  and  action 
will  probably  be  brought  to  have  many  places  re- 
wired and  brought  up  to  standard. 

The  Drendell  Switchboard  Company  is  installing 
a  switchboard  for  the  Majestic  Theater  in  the  Will- 
iam Ede  Building.  The  board  is  of  marble  and  will 
cost  $3,850  when  completed. 

Tlie  California  Electrical  Works  has  received  the 
contract  for  furnishing  a  number  of  small  slow- 
speed  Western  Electric  motors  for  use  in  the  cul- 
inary department  of  the  Army  Hospital  at  the  Pre- 
sidio. 

S.  E.  Ericson  of  Seattle,  a  dealer  in  electrical 
machinery  and  supplies,  was  in  this  city  last  week. 

Morehouse    &   Merrill,    a    firm    of   electrical   engi- 


February  6,   1904 


WESTERN     ELECTRICIAN 


iieers  and  contractors,  who  have  been  located  in 
Central  America,  have  removed  to  San  Francisco 
and   have   offices   in  the   Crossley   Building. 

Manager  Ben  Maddox  of  the  Mt.  Whitney  Power 
Company  states  that  bv  the  first  of  next  July  his 
companj^  will  have  installed  the  new  machinery  in 
its  second  power  house  on  the  Keweah  River.  The 
foundation  for  the  building  has  been  constructed 
and  the  dam  across  the  Middle  Fork  has  been 
built.  The  water  will  be  taken  from  a  stream  inde- 
pendent of  the  one  supplying  the  old  power  house. 
The  new  machinery,  all  of  the  Westinghouse  man- 
ufacture, for  power  house  No.  2,  has  been  ordered 
and  will  arrive  in  a  few  days.  The  work  of  put- 
ting it  in  place  will  then  commence.  A  ditch  of  four 
miles  will  be  built  along  the  side  of  the  hill  from 
the  dam  to  the  new  power  house.  All  of  this  will 
be  cement-lined,  with  the  exception  of  3,500  feet, 
which  will  be  of  the  very  best  flume.  The  new 
plant  W'ill  be  capable  of  generating  2,000  horsepower. 

It  is  reported  that  the  Petaluma  and  Santa  Rosa 
Electric  Company  is  figuring  on  an  extension  of 
its  plans  in  the  way  of  a  branch  through  Occidental 
and  Camp  Meeker,  to  the  Ocean  Beach,  at  a  point 
a  little  to  the  north  of  Bodega  Bay. 

A  syndicate  of  eastern  capitalists  is  backing  the 
proposition  to  construct  and  operate  an  electric- 
railway  line  to  American  Lake  from  Tacoma,  Wash. 
E.  J.  Felt  of  Tacoma,  who  is  interested  in  the  en- 
terprise, states  that  surveys  for  the  proposed  line 
will  be  commenced  at  once. 

A.  J.  Smith,  S.  J.  Crutcher  and  A.  H.  Gustin  of 
Pine  City,  Wash.,  are  interested  in  a  project  for 
the  construction  of  an  electric  railway,  to  run  from 
Spokane  to  Colfax,  via  Rosalia.  The  initial  length 
of  the  line  is  65  miles. 

Robert  G.  Paddock,  \vho  represents  an  electric 
pow-er  company  in  which  it  is  supposed  the  Southern 
Pacific  company  is  deeply  interested,  has  been  in 
Stockton,  Cal.,  recently,  investigating  a  site  for  the 
construction  of  a  power  plant.  This  gives  color 
to  the  rumor  that  the  Huntington  and  Harriman 
interests  are  planning  some  extensive  electric-rail-  - 
way  improvements  in  the  vicinit>   of  Stockton. 

Surveys  have  commenced  on  the  proposed  electric 
line  to  run  from  Suisun  to  Vacaville,  Cal.,  the 
franchise  for  which  was  granted  some  time  ago. 
The  franchise  calls  for  a  line  to  run  from  Suisun 
to  the  Yolo  County  line,  going  b>  the  way  of  Vaca- 
ville and  Dixon.  A. 


Seattle,  Wash.,  January  28. — The  Gray's  Harbor 
Electric  Company  of  Hoquiam,  Wash.,  is  placing 
two  150-kilowatt  alternating-current  generators  for 
street-railway  and  power  uses ;  also  a  200-kilowatt 
alternating-current  generator  for  incandescent  light- 
ing. Thirty-two  arc  lamps  have  been  shipped  from 
the  factory,  and  the  town  will  have  a  lighting  sys- 
tem equal   to  any   on  the  coast. 

Calvin  Lunceford.  president  of  the  Adams  County 
Electric  Transit  Company,  is  the  authority  for  the 
statement  that  construction  will  commence  at  once 
at  the  Spokane  end  of  the  proposed  line  and  be  rushed 
to  completion.  A  branch  line  is  planned  to  run 
from  Davenport  to  the  Columbia  River,  where  the 
company  has  located  a  water  right,  and  is  contem- 
plating the  development  of  from  20,000  to  30,000 
horsepower.  The  southern  terminus  of  the  road 
will  be  Monumental  Rapids.  This  company  has 
franchises  to  almost  all  of  the  towns  in  and  about 
Adams   County. 

The  Olympia  Light  and  Power  Company  of 
Olympia,  Wash.,  has  executed  a  mortgage  for  $100,- 
000  in  favor  of  the  American  Loan  and  Trust  Com- 
pany of  Boston.  The  amount  will  be  secured  by 
100  first-mortgage  bonds  of  $1,000  by  the  light  and 
power  company.  The  bonds  will  run  for  25  years 
and  bear   interest  at  the  rate   of  five  per  cent. 

Mayor  Fletcher  of  North  Yakima,  Wash.,  has 
suggested  that  the  City  Council  annul  the  franchise 
of  the  Yakima  Light  and  Power  Company,  as  its 
rates  are  considered  exorbitant.  The  life  of  the 
franchise  is  25  years. 

W.  H.  Snyder  and  J.  W.  Hall  have  secured  a 
franchise  for  the  construction  of  a  trolley  line  from 
Snohomish  to  Monroe,'  Wash.  The  franchise  is 
for  50  years. 

The  Wenatchee  Electric  Company  of  Wenatchee, 
Wash.,  will  improve  its  plant  at  a  cost  of  $20,000. 
The  plant  will  be  enlarged  and  new  machinery 
added. 

S.  A.  Buckman  has  started  construction  on  the 
electric-light  plant  at  Monroe,  Wash.  Poles  are 
up,  wires  are  being  strung  and  electric  lights  will 
soon  be  in  evidence.  The  franchise  was  granted  last 
summer.  P. 


PERSONAL. 

M.  Thompson  has  been  appointed  manager  at  Eau 
Claire,  Wis.,  for  the  Western  Union  Telegraph 
Company,  to  succeed  William  McMoran. 

Richard  T.  Laffin  is  on  his  w-iy  to  the  Fhiliupine 
Islands  in  the  interest  of  the  American  street-rail- 
way system  to  be  constructed  in  Manila  and  siihurbs. 

The  death  of  Sir  Frederick  Bramwell  created  a 
vacancy  upon  the  British  Engineering  Standards 
Committee,  W'here  he  represented  the  Institution  of 
Civil  Engineers.  Sir  W.  H.  W^hite  has  been  ap- 
pointed  in   his    stead. 

Dallas  Leonard  of  Clarksburg.  W.  Va.,  has  re- 
signed as  local  manager  of  the  Fairmont  and  Clarks- 
burg Electric  Railroad   Company,  to  accept  an   im- 


portant position  with  one  of  the  traction  companies 
of  Wheeling.  Ernest  Hutton  of  Fairmont,  W.  Va., 
will  probably  succeed   Mr.   Leonard. 

Luke  Robinson,  superintendent  of  the  Montreal 
Street  Railway  Company,  Montreal,  Can.,  has  re- 
signed his  position  and  will  devote  some  attention 
to  his  health,  wdiich  for  some  time  has  not  been 
of  the  best.  Mr.  Robinson  was  appointed  assistant 
superintendent  in  February,  1903,  and  in  March  of 
the  same  year  was  appointed  to  the  senior  office. 

R.  C.  Quin-  of  London,  England,  was  drowned 
at  Tamney,  Ireland,  while  in  that  country  on  an 
inspection  trip.  He  was  swept  into  the  sea  by  a  tidal 
wave  while  standing  upon  a  pier,  and  though  nearly 
saved  by  a  friend,  who  plunged  in  to  his  rescue, 
was  carried  back  when  almost  in  the  reach  of  those 
on  the  shore.  Mr.  Quin  was  a  well-known  English 
electrical  engineer.  He  was  quite  prominent  in  elec- 
tric-railway work  and  had  established  a  consulting 
practice  in  London.  Numerous  papers  were  read 
by  him  before  the  leading  electrical  associations,  and 
he  was  also  a  contributor  to  current  engineering 
literature. 

Professor  B.  V.  Swenson,  of  the  College  of  Engi- 
neering, Uni\'ersity  of  Wisconsin,  who  was  among 
those  injured  in  the  Iroquois  Theater  fire,  is  in  a 
serious  condition.  He  was  badly  burned,  and  it  is 
feared  that  he  may  lose  his  eyesight.  He  was  re- 
moved from  the  scene  of  the  disaster  in  an  uncon- 
scious condition  and  did  not  regain  consciousness 
until  the  following  morning.  Pneumonia  was  also 
threatened,  owing  to  .his. being  left  for  dead  for  a 
number  of  hours,  drenched  with  water.  He  is  now 
slowly  recovering  at  the  home  of  his  sister  in  Chi- 
cago, not  having  been  removed  to  Madison  as  was 
at  first  reported. 

Northwestern  cedarmen,  as  well  as  others  inter- 
ested in  the  cedar-pole  industry,  will  regret  to  learn 
of  the  sudden  death  of  George  R.  Arnold,  vice-presi- 
dent of  the  C.  H.  Worcester  Company  of  Chicago. 
Mr.  Arnold's  death  occurred  January  27th,  in  L'Anse, 
Mich.,  and  was  caused  by  a  stroke  of  apoplexy. 
Mr.  Arnold  was  in  the  best  of  health  an  hour  before 
his  death.  He  was  buried  in  Marinette,  Wis.,  where 
he  resided.  Mr.  Arnold  was  in  charge  of  the 
W^orcester  company's  northern  operations  and  had 
been  with  the  company  since  its  organization.  He 
was  one  of  the  most  respected  men  in  the  cedar 
business,  and  his  untimely  death  will  be  keenly  felt. 


ELECTRIC  LIGHTING. 

The  Monclova  Electric  Light  and  Power  Company 
will  install  an  electric-light  plant  at  Monclova,  Mex- 
ico. 

The  city  of  Hannibal,  Mo.,  has  voted  to  issue 
$100,000  of  bonds  for  the  installation  of  a  new  elec- 
tric-light plant. 

The  stockholders  of  the  Kewanee  (111.)  Light  and 
Power  Company  have  authorized  an  expenditure  of 
$50,000  for  improvements  to  the  plant. 

The  Richwood  Light,  Heat  and  Power  Company 
of  Richwood,  Ohio,  has  been  incorporated  with  a 
capital  of  $20,000.  Among  the  incorporators  are 
O.   P.   Lenox,  L.  G.   Peet  and  B.   Cahill. 

The  Citizens'  Gas  and  Electric  Company  of  Lorain, 
Ohio,  will  erect  a  new  plant,  plans  for  v  hich  are 
now  being  prepared.  At  the  present  time  the  com- 
pany uses  the  plant  of  the  Loram  street  railway  for 
its  electricity. 

An  ordinance  extending  the  franchise  of  the  City 
Electric  Light  Company  of  Vincennes,  Ind.,  was 
rejected  by  the  Vincennes  City  Council  at  a  recent 
meeting.  The  ordinance  carried  with  it  free  electric 
lighting  at  the  City  Hall. 

The  towns  of  Castle  Dale  and  Orangeville,  Utah, 
are  considering  the  proposition  of  establishing  a 
lighting  plant,  and  have  appointed  a  committee  to 
perfect  arrangements  for  the  work.  The  committee 
includes  A.  G.  Van  Buren  and  J.  B.  Crawford  of 
Orangeville.  and  W.  J.  Seeley  and  L.  Christensen 
of  Castle  Dale. 

Henry  Oellien  of  Maplewood,  Mo.,  has  filed  a 
petition  asking  the  County  Court  for  permission  to 
lay  pipes  over  and  along  the  highways  of  St.  Louis 
County  for  the  purpose  of  furnisliing  the  residents 
with  heat,  fuel,  light  and  electrical  power.  He  states 
that  the  pipes  would  be  connec-^M  with  a  plant  to 
bo   erected  at  Maplewood. 

The  Commonw^ealth  Electric  Company  of  Chi- 
cago has  acquired  by  purchase  two  additional  tracts 
of  land  adjacent  to  its  present  large  Fisk  Street 
holdings.  The  property,  which  aggregates  195,000 
square  feet,  will  not  be  developed  immediately,  but 
will  be  utilized  as  conditions  demand.  Another 
tract  along  the  river  has  been  leased  and  will  be  used 
for  coal  docks. 

The  Oregon  Boom  and  Timber  Company  .has  ac- 
quired, by  purchase,  the  water  and  electric-light 
plants  of  the  Roseburg  W'ater  and  Light  Company 
of  W'inchester,  Ore.,  and  the  Douglas  Electric  and 
Water  Cornpany  at  Roseburg,  for  considerations,  re- 
spectively, of  $125,000  and  $50.coo.  The  Oregon  Boom 
and  Timber  Company  has  extensive  timber  holdings 
in  that  vicinity  and  contemplates  the  erection  of  two 
sawmills  at  an  estimated  cost  of  $200,000.  The 
chief  object  of  the  company  in  making  the  purchases 


is  said  to  be  to  secure  control  of  a  dam  across  the 
North  Umpgua  River  and  the  splendid  water  front- 
age  adjoining. 

The  Cincinnati  Gas  and  Electric  Company  has 
been  given  the  right  by  the  City  Council  to  charge 
II  cents  a  kilowatt-hour  for  electricity  for  the  next 
10  years,  which  is  one  cent  a  kilowatt-hour  more 
than  is  now  charged.  No  special  maximum  rate 
was  mentioned  for  electricity  used  for  power,  but 
the  company  is  given  the  right  to  make  a  charge  of 
$1  a  month  to  customers  using  less  than  10  kilo- 
watts. 

Amonp-  the  recent  Illinois  incorporations  was  that 
of  the  Aurora,  Elgin  and  Chicago  Light,  Heat  and 
Power  Company,  with  principal  offices  in  Aurora, 
III.  The  company  proposes  to  furnish  electric  light, 
heat  and  power  to  towns  and  cities  along  the  route 
of  the  third-rail  electric  road  connecting  the  cities 
named  in  the  titles.  The  capital  is  $5,000  and  the 
incorporators  are  Edwin  F.  Faber,  J.  T.  Huntington 
and  W.  F.  Harvey. 

The  plant  and  system  of  the  Monterey  Electric 
Light  and  Power  Company  of  Monterey,  Mexico, 
will  be  enlarged  and  the  old  133-cycle  1,100-volt  gen- 
erators will  be  replaced  by  2,200-volt  and  60-cycle 
apparatus.  The  city  arc  lighting  will  also  be 
changed  from  the  open-arc  to  the  series-enclosed, 
alternating  type.  J.  G.  White  &  Co.  of  New  York 
city,  who  are  the  engineers  for  the  extension,  have 
purchased  from  the  General  Electric  Company  a 
500-kilowatt  turbine  set,  two  240-kilowatt  revolving- 
field  alternators,  two  7%  and  25-kilowatt  exciter 
generators  and  a  complete  switchboard  to  be  in- 
-stalled.  An  additional  boiler  has  been  purchased 
from  the  Babcock  &  Wilcox  Company.  Four  con- 
densing pumps  and  other  material,  which  will  in- 
clude meters,  transformers,  fans  and  arc  lamps, 
will  be  purchased. 

An  installation  of  Cooper  Hewitt  mercury-vapor 
lamps  may  now  be  seen  in  Chicago  in  the  windows 
of  a  shoe  store  on  the  corner  of  Dearborn  and  Wash- 
ington streets.  The  lamps  are  of  the  tilting  type,  the 
tubes  being  about  three  feet  long  and  normally 
hanging  at  an  angle  of  30  degrees  with  the  horizontal. 
There  are  six  in  all,  each  requiring  three  amperes 
at  a  pressure  of  70  volts.  The  lamps  are  connected 
across  the  120-volt  mains  of  the  three-wire  lighting 
system,  a  permanent  and  variable  resistance  being 
connected  in  series  with  the  lights.  The  candle- 
power  of  each  light  is  750.  To  light  the  lamps, 
after  the  pressure  is  applied  the  lamp  is  tilted  by 
means  of  a  cord  so  that  the  mercury  runs  from 
one  end  of  the  tube  to  the  other  and  back,  which 
vaporizes  a  portion  of  it,  enabling  the  resistance  of 
the  vacuum  to  be  the  more  easily  broken  down. 


ELECTRIC  RAILWAYS. 

Charles  H.  Stanley  of  Laurel  Fork,  Va.,  is  inter- 
ested in  an  electric-railway  company  which  will 
develop  waterpower  and  build  an  electric  plant  for 
the  transmission  of  power  near  Floyd  C.  H.,  Va. 

.A  franchise  has  been  grante  1  the  Souihern  Illi- 
nois Electric  Railway  Comoany  to  enter  the  city 
07  Belleville,  III.,  where  the  line  which  extends  from 
Mascoutah,  III.,  w^ill  connect  n-ith  the  East  St.  Louis 
and    Suburban    interurban    roail. 

The  rails  are  laid  to  Freeport  on  the  Rockford 
and  Freeport  (III.)  electric  railway.  Regular  trips 
are  being  made  from  Rockford  west  to  Pecatonica 
every  two  hours  during  the  day.  The  road  will  be 
pushed  to  completion  as  soon  as  the  weather  will 
permit. 

The  electric-light  company  which  operates  the  plant 
at  Paris.  Idaho,  has  decided  to  build  an  electric 
railway  from  Montpelier  to  Fish  Haven,  Idaho,  pass- 
ing through  Paris,  Bloomington  and  St  Charles  en 
route.  President  Slusser  of  the  electric  company 
will   superintend  the  work. 

O'Brien  Brothers  of  Anniston,  Ala.,  have  begun 
grading  for  an  extension  of  the  Anniston  Electric 
and  Gas  Company's  electric  car  line  to  a  park  near 
Hobson  City,  where  a  company  of  prominent  negroes 
of  Anniston  are  developing  a  large  summer  garden, 
and   will   later   lay   out  a  town. 

It  is  announced  that  the  Douglas  Street  Railway 
Company  will  soon  commence  the  construction  of 
about  two  more  miles  of  track  at  Douglas,  Ariz. 
The  extensions  will  run  to  the  Calumet  smelter  and 
to  the  offices  of  the  Copper  Queen  Reduction  Works. 
New   equipment   w-ill   also  be   purchased. 

Announcement  is  made  of  the  incorporation  of 
the  Ohio  Union  Traction  Company  of  Columbus, 
which  has  for  its  purpose,  it  is  said,  the  uniting  of 
existing  traction  lines  to  form  continuous  routes 
from  Cincinnati  to  Cleveland  and  Cincinnati  to  To- 
ledo. The  incorporators  are  Richard  Emerj-,  W.  A. 
Morgan.  Otto  F.  Ehring,  Georee  E.  Thomas  and 
Henry  L.  Dow-d.     The  capital  stock  is  $10,000. 

George  D.  Boulton  has  offered,  through  the  daily 
press,  a  suggestion  for  relieving  the  congestion  in 
the  Loop  district  of  Chicago.  lie  suggests  that  all 
street-car  tracks  in  this  downtown  district  be  tc- 
moved.  the  North  and  W'est  Side  streetcar  lines 
to  have  their  terminals  at  the  river  and  the  South 
Side  cars  to  stop  at  Harrison  or  Congress  Streets. 
This  w^ould  work  no  great  hardship  to  street-car 
patrons,  as  the  terminals  he  suggests  are  no  further 
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from  the  business  district  than  the  depots  of  the 
'■arious  steam  roads,  where  bund-eds  of  thoiisrmdi 
of  suburbanites  are  discharged  daily.  A  good  serv- 
ice of  electric  carriages  to  carry  passengers  at  prob- 
rbly  one  cent  a  ride,  might  be  established  in  the 
district  thus  freed   from  street-car  tracks. 

At  the  annual  meeting  of  the  Richmond  Passenger 
and  Power  Association  of  Richmond,  Va.,  the  fol- 
lowing-named directors  were  elected  :  F.  Sitterding, 
J.  D.  Patton,  IVI.  M.  Martin  and  William  Northrop 
of  Richmond,  Va. :  Aug.  Wright  and  Carter  R. 
Bishop  of  Petersburg,  Va.,  and  Guy  Phillips  of 
New  York  city.  At  a  subsequent  meeting  of  the 
directors  F.  Sitterding  was  elected  president.  M.  M. 
Martin,  vice-president,  and  William  Northrop  sec- 
retary and  treasurer. 

The  Pennsylvania  Railroad  Company  is  to  make 
a  locomotive-testing  plant  the  central  feature  of  its 
exhibit  at  St.  Louis,  and  is  to  conduct  tests  upon 
locomotives  throughout  the  period  of  the  exposition. 
That  the  work  may  serve  as  large  a  purpose  as  pos- 
sible, the  company  has  invited  the  American  Society 
of  Mechanical  Engineers  and  the  American  Railway 
Master  Mechanics'  .Association  to  have  a  part  in 
giving  direction  to  its  work.  Each  of  these  organ- 
izations, in  accepting  the  invitation,  has  appointed 
a  committee  of  three  to  represent  it. 

A  new  franchise  has  been  granted  the  St.  Joseph, 
Parkville  and  Kansas  City  electric  railway,  which 
company  proposes  to  build  an  electric  road  from 
Kansas  City  to  St.  Joseph,  Mo.  The  route  as  pro- 
posed now  is  what  is  known  as  the  all-river  route, 
following  closely  along  the  river  from  Kansas  City 
to  St.  Joseph.  It  enables  the  company  to  reach 
the  Bean  Lake  and  Sugar  Lake  territory,  a  country 
that  can  be  greatly  developed,  and  which  can  be 
made  to  yield  a  great  deal  of  business  to  such  a  line 
of  transportation. 

A  farmer  writing  to  the  Springfield  (111.)  Rural 
Life  says :  "We  would  rather  give  a  hundred  feet 
along  one  side  of  our  farm  to  an  electric  road  than 
10  give  the  same  to  a  wagon  road.  The  wagon  road 
would  not  be  worked  and  would  be  impassable  a 
large  portion  of -the  time,  would  grow  up  to  weeds 
and  become  unsightly,  but  the  right-of-way  of  a 
trolley  line  would  be  kept  in  the  best  of  order  and 
would  advance  the  price  of  land  from  $10  to  $20 
an  acre.  We  believe  the  interurban  lines  are  the 
salvation  of  the  country.  They  unite  city  and  coun- 
try in  such  a  way  as  to  get  the  greatest  amount  of 
good   from  both   conditions." 

Experiments  have  recently  been  conducted  on  the 
one-meter-gauge  line  connecting  St.  Georges  de 
Commiers  and  La  Mure,  in  the  department  of 
Isere,  France,  with  a  500-horsepower  electric  loco- 
motive, using  a  continuous  current  at  2,400  volts. 
This  locomotive  weighs  50  tons,  is  12%  meters  long, 
and  admits  a  speed  of  22^i  kilometers  an  hour, 
with  a  load  of  no  tons,  over  the  stretch  of  line 
rising  on  an  average  0.0275  meter  per  meter,  and 
with  curves  of  100  meters  in  radius.  The  electric 
power  required  is  supplied  by  the  hydro-electric 
plant  operated  by  the  Drac  torrent.  The  line  is 
worked    on    the    overhead    system. 

United  Stales  Consul  J.  B.  Milner.  at  Calais, 
France,  writes  as  follows  concerning  electric  rail- 
ways in  that  city:  "Calais  still  has  horse  tramways, 
operated  by  an  English  company,  that  has  a  franchise 
to  run  for  17  years.  The  municipality  recently 
projected  an  electric-tramway  system  and  was 
granted  the  concession  by  the  French  government. 
The  contemplated  system  is  estimated  to  cost  $600,- 
000,  in  which  three  lines  were  comprised,  having  a 
length  of  16  miles — eight  miles  within  the  corporate 
limits  of  the  city — the  contemplated  system  of  trac- 
tion being  the  Dickinson  trolley.  It  was  intended 
to  commence  the  construction  next  spring  and  have 
the  same  in  operation  within  one  year.  These  plans 
have  been  upset  by  the  death  of  the  contractor,  whose 
heirs  are  now  trying  to  sell  his  rights.  This  leaves 
an  opening  for  some  companv  to  become  his  suc- 
cessor by  arranging  with  his  heirs.  An  opportunity 
may  exist  here  for  some  enterprising  American  com- 
pany." 


MISCELLANEOUS. 


Chicago  Typographical  Union  No.  i5  has  apjiro- 
priated  $1,000  to  a  fund  to  be  used  to  assist  in  a.gi- 
tation  for  municipal  owncrsh'.p.  The  treasurer  was 
directed  to  ask  similar  accion  from  other  unioris. 
The  proposed  franchise  for  the  Chic,ij;o  City  railwa^ 
is  especially  objected  to  in  resolutions.  ' 

A  German  press  dispatch  states  that  a  patent  has 
been  taken  out  in  Berlin  for  a  combination  meter, 
calculating  machine  and  automatic  press  which,  it  is 
predicted,  will  render  disputes  between  the  con- 
sumers of  gas,  water  and  electricity  and  the  com- 
panies or  municipalities  supplying  them  unnecessary 
and  perhaps  impossible.  By  the  use  of  this  machine 
a  consumer  can  ascertain  the  amount  of  his  bill 
at  any  time,  for,  by  simply  turning  his  lever,  he 
receives  a  card  upon  which  is  printed  the  amount 
lie   owes. 

The  last  member  of  the  great  Ferris  Wheel  has 
been  taken  down  and  Chicago  will  lose  a  well- 
known  landmark.  The  wheel  will  soon  be  trans- 
ported to  St.  Louis,  where  it  will  run  at  the  expo- 
sition. Two  of  the  "Burlington"  railroad  company's 
largest  flatcars  will  be  used  to  transport  the  great 
axle,   which   is  over  40  feet  long  and   almost  three 


feet  in  diameter  and  w^eighs  "J^i  tons.  The  axle  was 
moved  on  rollers  to  the  railroad  tracks.  For  the 
transportation  of  the  entire  construction  120  cars 
will  be  required.  Two  months  ago  the  wheel  was 
actually  sold  for  junk,  but  negotiations  were  entered 
into  with  the  exposition  officials,"  and  a  concession 
was  obtained  for  its  erection  on  the  fair  grounds. 


SOCIETIES  AND  SCHOOLS. 

A  Boston  newspaper  has  revived  the  story  that 
Harvard  University  is  about  to  absorb  the  iVIassa- 
chusetts  Institute  of  Technology.  But  there  appears 
to  be  no  substantial  basis  for  the  report — at  least 
at    present. 

The  annual  dinner  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  on  the  evening  of 
February  nth  in  the  ballroom  of  the  Waldorf-As- 
toria, New  York  city.  Thomas  A.  Edison  will  be 
the  guest  of  honor.  T.  C.  Martin  will  act  as  toast- 
master,  and  the  list  of  speakers  includes  B.  J.  Ar- 
nold and  Samuel  Insull  of  Chicago,  Charles  L. 
Edgar  and  Dr.  .K.  E.  Kennelly  of  Boston,  Professor 
C.  F.  Brackett  of  Princeton,  and  J.  B,  McCall  of 
Philadelphia.  » 


AUTOMOBILES. 


It  is  expected  that  there  will  be  at  least  600  auto- 
mobiles entered  at  the  opening  of  the  fourth  annual 
e-xhibition  to  be  given  under  the  auspices  of  the  Na- 
tional .'\ssociation  of  .Automobile  Manufacturers  and 
the  Chicago  Automobile  Club  at  Chicago.  The  big 
show  will  be  held  in  the  Coliseum,  beginning  February 
6th  and  lasting  one  week.  Many  noted  automobiles 
will  be  in  the  exhibit,  including  the  QO-horsepower 
car  of  W.  K.  Vanderbilt  and  Barney  Oldfield's  "Bul- 
let." The  available  space  in  the  Coliseum  has  all 
been  assigned  and  some  applicants  have  been  turned 
aw-ajf. 


TELEGRAPH. 


F.  H.  Lamb,  superintendent  of  the  Pacific  division 
of  the  Western  Union  Telegraph  Company,  states 
that  the  company  is  planning  to  improve  its  present 
wire  service  in  Southern  Arizona.  The  line  ex- 
tending along  the  Southern  Pacific  railroad  will  be 
rebuilt   entirely. 

A  young  couple  at  Fort  Apache,  Ariz.,  were  mar- 
ried recently  by  a  ceremony  performed  by  telegraph. 
There  being  no  justice  of  the  peace  at  Fort  Apache, 
a  justice  at  Holbrook,  go  miles  distant,  was  called 
to  the  telegraph  instrument  at  Holbrook,  while  the 
bride  and  groom  took  their  places  at  the  other  end. 
Then  the  questions  incident  to  the  wedding  ceremony 
were  clicked 'over  the  wire  and  the  couple  pro- 
nounced   man    and    wife. 

The  New  York  Pilgrim  Society  and  a  similar  so- 
ciety in  London  gave  their  annual  dinner  simulta- 
neously a  few  nights  ago.  During  an  hour  of 
the  evening  the  guests  of  the  two  clubs  were  in 
telegraphic  communication  with  each  other.  A 
transatlantic  cable  had  been  leased  for  the  occasion 
and  during  the  hour  the  guests  exchanged  messages 
of  good  will.  Many  prominent  men  were  present 
at  the  dinner.  Henry  Mortimer  Durand,  Brit- 
ish ambassador,  was  tJie  guest  of  honor  at  New 
York,  while  Earl  Roberts  enjoyed  the  honor  at  the 
London  end. 


PUBLICATIONS. 


A  new  periodical  published  in  Zurich,  Switzerland, 
is  the  Schweizerische  Elektrotechnische  Zeitschrift. 
It  is  the  first  Swiss  publication  to  be  devoted  wholly 
to   electrical   subjects  and  is  issued  bi-weekly. 

Two  bulletins  from  the  Croftan  Storage  Battery 
Company  of  Toronto,  Canada,  describe  that  com- 
pany's stationary  batteries  and  electric  automobile 
batteries.  The  latter  are  supplied  with  removable 
connections.  The  other  bulletin  takes  up  type  "S'' 
storage  cells,  which  range  in  capacity  from  26  to 
234  ampere-hours,  and  are  put  up  in  either  glass  or 
rubber  jars. 

The  second  of  a  series  of  booklets  issued  by  Sibley 
College,  Cornell  University,  at  Ithaca,  N.  Y.,  de- 
scribes a  compound-engine  test  made  upon  a  Buffalo 
Forge  engine.  The  purpose  of  the  test  and  descrip- 
tion of  apparatus  is  given  first,  followed  by  the  data 
and  results  obtained.  All  the  facts  concerning  the 
lest  are  systematically  recorded  and  the  data  care- 
fully tabulated. 

The  first  number  of  the  European  edition  of  the 
Street  Railway  Review  (.Chicago)  was  issued  on 
January  15th.  C.  B.  Fairchild,  Jr.,  is  the  editor  of 
the  new^  venture,  which  is  published  in  London. 
Among  the  articles  in  the  first  number  is  one  by 
James  R.  Chapman  of  London,  formerly  of  Chicago. 
The  initial  issue  is  a  creditable  one,  handsomely 
illustrated,  and  especially  prepared  for  the  needs 
of   English    readers. 

The  new  price  book  just  issued  by  the  Wesco 
Supply  Company  of  St.  Louis,  covering  its  No.  50 
Catalogue,  has  been  sent  out  to  all  of  the  trade  who 
have  a  catalogue,  and  anyone  who  has  not  received 
Ibis  catalogue  can  secure  one  on  application.  In 
addition  to  the  latest  market  prices  on  all  articles 
shown  in  the  catalogue,  the  price  book  contains  sev- 


eral lines  of  new  goods,  and  a  copy  of  the  latest 
rules  of  the  National  Board  of  Underwriters.  These 
rules  will  be  found   useful   for  ready  reference. 

rhe  Department  of  Commerce  and  Labor,  through 
its  Bureau  of  Statistics,  of  which  O.  P.  Austin  is 
chief,  has  published  a  document  entitled  "Diplo- 
matic and  Consular  Service  of  the  United  States," 
which  presents  a  full  list  of  the  consular  represen- 
tatives of  the  United  States  in  all  parts  of  the  world, 
and  maps  showing  the  location  of  each  embassy, 
legation,  consulate,  consular  agency,  etc.,  in  all  parts 
of  the  world.  This  list  of  names,  and  especially  the 
maps,   will   prove  valuable  for  permanent   reference. 

Motors  for  special  applications  manufactured  by 
the  Holtzer-Cabot  Electric  Company  of  Boston, 
Mass.,  are  set  forth  in  a  neat  brochure  which,  with 
very  clear  and  large-sized- cuts,  shows  up  these  ma- 
chines to  advantage.  Among  the  special  designs  are 
dustproof  motors  for  woodworking  rooms,  multi- 
cycle ringing  sets  with  busy-back  for  telephone  pur- 
poses, enclosed  motors,  with  idler  pulley  attached  to 
drive  printing  presses,  direct-connected  elevator  mo- 
tors, etc.  Small  machines  for  very  light  work,  such 
as   grinding-machine    tools,    are  also   mentioned: 


TRADE  NEWS. 


The  Illinois  Electric  Specialty  Company  of  Chi- 
cago has  increased  its  capital  stock  from  $7,000  to 
$25,000. 

The  South  Park  commissioners  of  Chicago  (E.  G. 
Shumway,  secretary)  will  receive  proposals  until 
February  17th  for  3,000  feet  of  electric-light  cable. 

Electric-light  plants  at  Pecatonica  and  Pittsfield, 
III.,  and  Blairstown,  Iowa,  have  been  sold  recently 
through  the  J.  S.  Maurer  &  Co.  agency.  This 
agency  seems  to  have  a  number  of  people  who  are 
anxious  to  invest  in  the  electrical  business.  It  is 
located  in  Chicago. 

The  McGarvey  Electric  Company  of  Youngstown. 
Ohio,  $TO,oco  capital  stock,  has  been  incorporated 
to  deal  in  electrical  appliances.  J.  M.  Reed,  Ed- 
ward McGarvey,  Benjamin  Emerson,  F.  W.  Robin- 
son, -\.  M'.  Anderson  and  V.  J.  Lamb  are  the  incor- 
porators. 

The  credit  men  of  the  electrical  supply  houses  of 
the  territory  bounded  by  Pittsburg,  Chicago,  St. 
Louis,  Kansas  City,  Louisville  and  Cincinnati  held 
their  annual  convention  at  the  Grand  Hotel,  Cin- 
cinnati, on  January  28th  and  29th,  with  about  40 
members    in    attendance. 

A  drafting-room  apprenticeship  course  has  been 
established  by  the  General  Electric  Company,  to 
which  young  men  who  are  able  to  pass  a  satisfactory 
examination  in  arithmetic  are  eligible.  The  course 
is  intended  to  fit  applicants  for  drafting-room  posi- 
tions. Further  information  can  be  obtained  by  ap- 
plication to  J.  W.  Upp,  engincer-in-charge  of  the 
drafting  room.  General  Electric  Company.  Schenec- 
tady,   N.    Y. 

The  report  of  the  Crocker-Wheeler  Company  of 
.\mpere,  N.  J.,  for  the  year  ended  December  31, 
1903,  shows  satisfactory  improvement  over  the  pre- 
ceding year.  The  year's  operations  resulted  in  a 
gross  business  of  more  than  $2,000,000.  The  gross 
profit  was  $519,781.  After  paying  fixed  charges, 
dividends  and  reserves  a  balance  was  carried  to 
surplus  of  $167,994.  making  the  total  surplus  to  date 
$408,868.  At  the  time  of  the  report  orders  amount- 
ing to  more  than  a  half  million  dollars  were  passing 
through   the  works. 

John  A.  Walker,  vice-president  of  the  Joseph 
Dixon  Crucible  Company,  writes:  "The  wealth  of 
the  country  is  more  equally  distributed  between 
the  people  and  more  equally  distributed  as  to  ter- 
ritory than  ever  before.  There  are  plenty  of  places 
west  of  the  Mississippi  full  of  money  that  would 
not  know  what  Wall  Street  was  unless  some  one  told 
them.  Down  with  the  pessimist !  Down  with  the 
coward !  Down  with  the  discontented,  the  lazy,  the 
shiftless,  the  thriftless !  .Wave  this  flag  for  the 
brave,  the  worker,  the  industrious,  the  saving  man, 
the  thrifty  woman.  'Pitch  -in,  work  hard,  and  des- 
tiny will  be  on  your  side.'  " 

W.  W.  Smythe,  Jr.,  formerly  a  member  of  the 
staff  of  the  Western  Electrician  and  later  with  the 
American  Stone  Conduit  Company  of  Chicago,  has 
been  appointed  western  manager  for  the  Fiber  Con- 
duit Company  of  Orangeburg,  N.  Y.  Mr.  Smythe 
is  well  acquainted  among  electrical  people,  and  his 
experience  and  address  should  fit  him  admirably 
for  his  new  position.  The  Fibre  Conduit  Company 
asserts  that  its  product  contains  many  desirable 
features  not  found  in  other  conduits,  and  this,  to- 
gether with  Mr.  Smythe's  ability  as  a  worker,  should 
result  in  a  satisfactory  business  from  the  territory 
in  his  care.  Mr.  Smyihe'.:  headquarters  will  be  at 
1760   Monadnock    Building,    Chicago. 

The  annual  meeting  of  the  stockholders  of  the 
Standard  Underground  Cable  Company  was  held  at 
the  general  offices  of  the  company  in  the  Westing- 
house  Building,  Pittsburg,  on  January  26,  1904.  The 
statement  of  the  company's  operations  for  the  year 
was  presented,  showing  that  the  company  did  a  gross 
business  of  nearly  $9,000,000  during  the  year  1903,  and 
that  dividends  were  paid  on  its  capital  stock  aggre- 
gating 12  per  cent.,  and  that  the  company's  assets 
aggregate  the  sum  of  $3,604,457,  with  only  $375,344 
of  liabilities  apart  from  capital  stock.     The  company 
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lias  no  outstanding  notes,  mortgages,  bonds,  or  pre- 
ferred stock.  The  following-named  gentlemen  were 
■elected  as  the  directors  for  the  ensuing  year:  Mark 
W.  Watson,  John  B.  Jackson,  James  H.  Willock, 
Robert  Pitcairn,  J.  N.  Davidson,  John  Moorhead, 
B.  F.  Jones,  Jr.,  Joseph  W.  Marsh  and  W.  A.  Con- 
ner. The  only  change  in  the  board  is  represented 
by  the  election  of  W.  A.  Conner,  who  has  been  at 
the  head  of  the  manufacturing  department  of  the 
■company  since  1884.  The  meeting  of  the  board  of 
■directors  for  the  purpose  of  organization  was  held  on 
the  29th  instant,  and  the  former  officers  were  re- 
■elected  as  follows :  President,  Mark  W.  Watson ; 
vice-president  and  general  manager,  Joseph  W. 
Marsh ;  treasurer,  Frank  A.  Rinehart ;  auditor,  C.  M. 
Hagen.  This  company  was  the  pioneer  in  the  manu- 
facture of  underground  cables  for  all  classes  of  elec- 
tric service,  having  been  formally  organized  in  Janu- 
ary of  the  year  1S82,  although  much  experimental 
work  has  been  done  by  Richard  S.  Waring,  the 
founder  of  the  company,  prior  to  its  organization. 
Its  reputation  for  high-class  manufacture  in  each 
■of  its  departments,  comprising  bars,  copper  wire, 
weatherproof  wires  and  cables,  rubber-insulated 
■  wires  and  cables,  and  both  paper  and  rubber-insu- 
lated lead-covered  cables  for  telephone,  telegraph, 
■electric-light  and  power  service,  together  with  the 
favorable  location  of  its  factories,  Perth  Amboy, 
N.  J.,  Philadelphia,  Pa.,  and  Oakland,   Cal.,  and  its 
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strong    financial    condition,    place    it    in    a    favorable 
position  to  command  a  large  business. 


BUSINESS. 


At  the  annual  meeting  of  the  British  Westing- 
house  Electric  and  Manufacturing  Company,  to  be 
held  in  London  this  month,  a  resolution  will  be  sub- 
mitted, asking  that  the  capital  of  the  company  be 
increased  to  £3,250,000.  ^ 

The  Kester  Electric  Manufacturing  Company,  254 
South  Jefferson  Street,  Chicago,  says  that  there  is 
an  unusual  demand  for  the  Kester  self-fluxing  sol- 
der, which  has  for  a  long  time  been  extensively 
used  by  electrical  workers.  The  Kester  company 
asserts  that  its  solder  requires  no  acid  and  saves 
time,  labor  and  money. 

The  Elmore-Fowler-Jacobs  Company,  Chicago, 
producer  of  cedar  poles  and  ties,  says  that  the  little 
booklet  entitled  "The  Testimony  of  a  Telephone 
Pole,"  written  by  Floretta  G.  Elmore,  daughter  of 
the  president  of  the  company,  which  was  distributed 
at  the  recent  Interstate  Independent  telephone  con- 
vention, has  met  with  a  flattering  reception.  The 
company  will  be  pleased  to  mail  copies  as  long  as 
the   supply  lasts. 

The   L.    B.   Allen    Company,    1334   Columbia  Ave- 
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nue,  Chicago,  maker  of  the  well-known  Allen  prod- 
ucts, used  extensively  by  electrical  construction 
men  and  others,  announces  that  orders  and  inquiries 
for  its  specialties  are  unusually  brisk  at  this  time. 
The  Allen  soldering  stick,  as  well  as  its  other  spe-^ 
cialties,  are  recommended  by  some  of  the  largest 
users.  The  Allen  company  has  recently  issued  a 
new  booklet  called  "Soldering  Sense,"  which  it  will 
mail    on   request. 

The  Lewis  Lunjber  and  Manufacturing  Company, 
Hattiesburg,  Miss.,  manufacturer  of  long-leaf  yel- 
low-pine cross-arms,  says  that  it  makes  a  specialty 
of  all-heart  and  special  cross-arms.  The  company 
also  asserts  that  it  manufactures  more  cross-arms 
than  all  other  factories  combined,  and  can  furnish 
100  or  100,000  arms  promptly. 

The  Chicago  Fuse  Wire  and  Manufacturing  Com- 
pany, the  well-known  manufacturer  of  fuse  wire, 
fuse  links  and  various  forms  of  fuses,  and  other 
specialties,  says  that  its  product  is  meeting  with  a 
constantly  increasing  demand.  The  company  has 
recently  issued  a  neat  catalogue  which  illustrates 
its  full  line  of  specialties,  including  enclosed  fuses 
to  fit  all  kinds  of  fixtures.  W.  R.  Goodman,  the 
secretary  of  this  company,  who  is  located  at  the 
main  office  in  Buffalo,  N.  Y.,  is  well  known  to  the 
trade,  and  the  success  of  the  company  is  due  in  a 
large   measure    to    his    efforts. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


750,250.  Electric  Battery.  Winfield  S.  Bryan,  Cin- 
cinnati, Ohio.  Application  filed  September  28, 
1903. 

Resting  on  the  bottom  of  the  battery  cell  is  an  inverted 
cup,  provided  with  openings  at  its  lower  edge.  A  tube 
extending  in  the  neighborhood  of  the  top  of  a  containing 
element  is  connected  with  a  source  of  fluid  pressure,  the 
tube  opening  into  and  being  secured  to  the  inverted  cup, 
and  the  positive  and  negative  elements  of  the  battery 
resting  on  the   top  of  the  inverted  cup. 

750,261.  Brake  for  Vehicles.  William  H.  Cooley, 
Brockport,  N.  Y.  Application  filed  December  9, 
1902. 

The  brake  is  applied  through  the  agency  of  a  solenoid 
plunger,  which  co-japerales  with  a  hand  brake  applied  by 
a  lever.  The  movement  of  the  handle  serves  to  apply  the 
electric  brake  and  also  to  help  in  the  braking  effect  for 
small  pressures.  As  the  handle  is  moved  further,  how- 
ever, the  electric  brake  accomplishes  the  whole,  the  lever 
merely  taking  up  the   slack  in  the  connecting  members. 

750.268.  Electric  Signaling  Apparatus.  William  E. 
Decrow,  Boston,  Mass.,  assignor  to  the  Gamewell 
Fire  Alarm  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  April  29,  1901. 

Several  box  number  circuit-opening  devices  are  con- 
nected by  wires  run  from  the  main  circuit.  A  switch  is 
supplied  for  each  set  and  an  answer-back  bell,  operated 
by  the  signal-receiving  apparatus,  is  also  included  in  the 
circuit. 

750.269.  Electric  Signaling  Apparatus.  William  E. 
Decrow,  Boston,  Mass.,  assignor  to  the  Gamewell 
Fire  Alarm  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  June  17,  igoi. 

Telephonic  instruments  and  a  condenser  connected  with 
the  circuit  at  the  signal-transmitting  stations  and  also  at 
the  signal-receiving  station,  an  electromagnetically  operated 
buzzer  at  the  signal-receiving  station,  and  means  for  con- 
necting it  in  circuit  with  one  of  the  coils  of  the  induction 
coil  of  the  telephone  equipment  are  the  main  ideas.  A 
switch  operated  by  the  signaling  train  at  each  signal-trans- 
mitting station   includes  the   telephone   receiver   in   circuit. 

750.270.  Electric  Signaling  Apparatus.  William  E. 
Decrow,  Boston,  Mass.,  assignor  to  the  Gamewell 
Fire  Alarm  Telegraph  Company,  New  York, 
N.  Y.     Application  filed  September  27,  1901. 

Two  answer-back  signal-transmitting  devices  of  differ- 
ent kinds  are  connected  with  the  circuit  at  the  signal-re- 
ceiving station  and  also  two  at  each  transmitting  station, 
independently  responsive  to  the  answer-back  transmitting 
devices.  Means  operated  by  the  signal-receiving  apparatus 
operate    both    answer-back    signal-transmitting    devices. 

750,283.  Brake  for  Hoisting  Machines.  Frank  K. 
Hoover  and  Arthur  J.  Mason,  Chicago,  111.  Ap- 
plication filed  May   i,   1903. 

The  electric  motor  which  does  the  hoisting  applies  the 
brakes,  an  automatic  apparatus  throwing  the  device  in 
circuit  only   during  descent  of  the   car  or   hoist. 

750.288.  Ringer.  Anton  M.  Knudsen,  Chicago,  III., 
assignor  to  the  Kellogg  Switchboard  and  Supply 
Company,  Chicago,  111.  Application  filed  June 
6,  1902. 

Magnet  coils  for  the  bell  carried  upon  the  inner  side 
of  a  plate  mounted  over  an  aperture  in  the  casing  project 
through  the  aperture  into  the  box.  Gongs  for  the  bell 
are  fixed  upon  the  outer  side  of  the  plate,  so  that  the 
self-contained  bell  may  be  mounted  upon  the  box  with 
its'  magnets  within  and  its  gongs  outside  without  dis- 
assembling   the    apparatus. 

750.289.  Telegraph-instrument  Stand.  James  W. 
Leech,  Staunton,  Va.  Application  filed  January 
6,  1903. 

The  stand  comgrises  a  base,  a  standard  arranged  upon 
the  base,  a  relay-board,  and  a  resonator  box  above  the 
board  and  the  side  pieces  connecting  the  relay  board  and 
resonator  box. 

750,296.  Electric-railway  Signal.  William  V.  Moak, 
Albany,  N.  Y.  Application  filed  December  8, 
1902. 

A  compound  lever  is  mounted  fixedly  on  the  sema- 
phore shaft,  the  lever  being  composed  of  two  parts  pivoted 
together  at  their  adjacent  ends,  each  part  turning  on  its 
separate     stationary     pivot.  A     driving     wheel     loosely 

■mounted  on  the  semaphore  shaft  engages  the  lever.  An 
electromagnet  also  fixedly  mounted  upon  the  semaphore 
shaft  controls  the  lever.  An  electric  motor  operates  the 
driving  wheel  and  electrical  circuits  control  the  motor  and 
■the  magnet  by  means  of  track   relays. 


Issued  (Uyiited  States  Patent  Office)  January  26,  igo4. 

750,309.  Annunciator.  Lambert  Schmidt,  Weehawken, 
N.  J.     Application  filed  August  28,  1901. 

A  magnet  core  having  a  relatively  flat  pole  piece  dis- 
posed in  the  plane  of  one  end  and  having  its  other  end 
extended  co-operates  with  an  armature  mounted  upon 
the  extended  end  of  the  core  and  having  its  free  end 
overlying  the  pole  piece.  A  spring  co-operates  with  the 
armature,  and  a  shutter  is  normally  held  in  a  vertical 
position  and   in   operative  relation  with  the   armature. 

750-349'  Combined  Gas  Controller  and  Igniter  for 
Explosive  Engines.  Stewart  Cunningham,  Tur- 
tlecreek,   Pa.     Application  filed   May  20,   1903. 

A  pair  of  sparking  electrodes  are  arranged  in  the  com- 
bustion  chamber. 


NO.   750,408. INCANDESCENT  LAMP  REPLACES. 

750,361.  Electrometallurgy  of  Iron  or  Steel.  Henri 
Harmet,  St.  Etienne,  France.  Application  filed 
September  30,   1901. 

The  improved  means  for  the  conversion  of  iron  ore 
into  iron  or  steel  by  electrometallurgy  consist  in  first 
charging  the  ore  and  an  excess  of  reducing  materials  into 
an  electric  blast  furnace.  Second,  heating  the  base  of 
the  charge  by  electric  heat  conveyed  through  electrodes  to 
fuse  the  charge.  Third,  collecting  from  above  the  charge, 
the_  gas  arising  through  the  charge  from  the  point  of 
fusion.  Fourth,  forcing  the  gas  under  pressure  into  and 
through  the  fusion  zone  and  charge  successively  to  diffuse 
and  extend  the  area  of  the  electric  heat  and  create  in  the 
charge  a  reducing  zone  above  the  fusing  zone  of  the 
furnace. 

750,368.  Trolley  for  Electric-railway  Cars.  Charles 
J.  Johnson,  St.  Louis,  Mo.,  assignor  of  one-half 
to  Charles  W.  Benedict,  St.  Louis,  Mo.  Appli- 
cation filed  May  14,  1903. 

A  dog  engaging  a  side  bolt  holds  the  pole  in  normal 
position  to  the  pole  base.  Upon  tripping  this  dog  the 
trolley    falls  from   the    wire. 

750,370.  Electric  Gear  for  Cranes.  Otto  Kammerer, 
Charlottenburg,  Germany.  Application  filed  May 
II,  1900. 

In  an  electric  gear  for  cranes  are  combined  a  motor, 
rotatable  in  both  directions,  magnetic  clutches  consisting 
of  two  members,  one  of  which  members  is  geared  to  the 
motor,  while  the  other  is  rigidly  connected  to  a  crane 
gear,  electric  coils  provided  in  connection  with  one  mem- 
ber of  each  clutch,  switches  for  interrupting  and  closing 
the  current  and  means  arranged  in  the  magnetic  clutches 
and  adapted  to  keep  both  members  apart. 

750,408.  Tool  for  Removing  or  Replacing  Incan- 
descent Electric-light  Bulbs.  Allen  T.  Speelman, 
Crestline,   Ohio.     Application   filed  July   i,   1903. 

The  device  which  grips  the  lamp  is  supplied  with  yield- 
ing fingers  covered  with  cloth.  The  gripping  device  is 
mounted  on  a  flexible  spring  neck,  which,  by  means  of  a 
supplemental  lever,  can  be  turned  in  any  direction  to 
reach    inaccessible    lamps.      (See    cut.) 


750,414.  Device  for  Producing  Electric  Light.  Her- 
mann Viertel.  Charlottenburg.  Germany,  assignor 
to  Gebruder  Siemens  &  Co.,  Charlottenburg,  near 
Berlin,  Germany.     Application  filed  June  i,  1903. 

In  a  device  for  producing  light  by  means  of  conducting 
light-emitting  vapors  kept  incandescent  by  the  passage  of 
an  electric  current  through  them,  are  combined  a  closed 
tubular  horizontal  hollow  body  or  chamber  of  refractory 
material  having  an  opening  at  its  bottom,  and  electrodes 
projecting  into  the  chamber,  the  latter  having  a  greater 
length  than  diameter. 

750.421.  Electric  Brake.  George  C.  Anthon,  Med- 
ford.  Mass.,  assignor  to  the  Algonquin  Electric 
Brake  Corporation,  Boston,  Mass.  Application 
filed  November  30,  1901. 

An  electric  motor  is  mounted  upon  the  axle,  a  winding 
drum  for  the  brake  is  also  mounted  on  the  axle  between 
the  motor  and  wheel.  On  the  drum  is  a  friction  clutch 
engaging  the  external  periphery  of  a  disk  to  connect  the 
drum  and  axle  so  that  the  former  may  be  operated  by 
the  latter.  An  energizing  coil  for  the  clutch  has  its  zxxa 
radial  to  the  axle. 

750.422.  Electric  Brake.  George  C.  Anthon,  Med- 
ford,  Mass.,  assignor  to  the  Algonquin  Electric 
Brake  Corporation,  Boston,  Mass.  Application 
filed  April  11,  1902. 

In  an  electrically  propelled  vehicle  supplied  with  cur- 
rent from  a  line  wire,  are  combined  an  electromagnetic 
brake  operated  by  a  storage  battery  in  shunt  to  the 
motor.  A  regulating  controller  between  the  battery  and 
the  brakes  and  means  for  charging  the  battery  from  the 
Jme    wire    are    the    features. 

750,429.  Wireless  Electric  Transmission  of  Signals 
Over  Surfaces.  Ferdinand  Braun,  Strassburg, 
Germany.     Application  filed  February  6,  1899. 

Currents  for  transmissions  through  the  ether  are  gen- 
crated  by  means  of  an  oscillation  circuit  containing  a 
condenser  and  a  spark  gap  to  earth  plates  connected  to 
opposite  poles  of  the  transmitting  apparatus.  For  collect- 
ing the  impulses  earth  plates  at  the  receiving  station  are 
connected  to  opposite  poles  of  the  collecting  apparatus. 

750,434-  Electric  Brake.  Perley  P.  Crafts,  Boston, 
Mass..  assignor  to  the  Algonquin  Electric  Brake 
Corporation,  Boston,  Mass.  Application  filed 
November  29,    1899. 

_  Combined  with  a  spindle  of  an  electric-brake  controller 
is  a  removable  collar,  a  handle  pivoted  to  the  collar,  a 
locking  device  between  the  collar  and  the  spindle  con- 
trolled by  the  handle,  a  mechanical  lock  for  the  brake,  a 
magnet  controlling  the  lock,  and  a  switch  in  the  circuit  of 
magnet  operated  by  the  movement  of  the  handle  on  its 
pivot. 

750,454.  System  of  Electrical  Distribution.  Josef 
H.  Hallberg,  New  York,  N.  Y.  Application  filed 
October  16,   1903. 

Main  conductors  leading  from  the  generator  are  bal- 
anced by  an  equalizing  conductor.  Two  motors  have 
their  armatures  connected  across  the  distribution  circmt 
and  centrally  to  an  equalizing  conductor.  Each  motor 
has  its  field  magnets  across  the  armature  of  the  opposite 
motor  and  must  be  driven  at  uniform  speed. 

750,458.  Overhead-trolley  Attachment.  Charles  Holy- 
land.  Sr.,  Pittsburg,  Pa.  Application  filed  June 
6,  1903- 

Oppositely  disposed  spring- actuated  rods  on  the  trolley 
harp  carry  guiding  fingers  attached  to  the  inner  ends, 
the  fingers  extending  in  different  directions. 

750,471-  System  of  Electrical  Generation,  Distribu- 
tion and  Control.  Lamar  Lyndon,  New  York, 
N.  Y.,  and  Elmer  A.  Sperry,  Cleveland,  Ohio, 
assignors  to  the  National  Batter>'  Company,  Jer- 
sey City,  N.  J.  Application  filed  January  17, 
1903. 

An  electric  generator,  a  variable-friction  power  trans- 
mission betwe'en  the  power  source  and  the  generator, 
fluid-pressure-operated  devices  for  varj-ing  the  friction,  a 
two-way  _  valve  for  controling  the  devices,  and  electrical 
devices  in  the  circuit  to  actuate  the  valve  are  the  prin- 
cipal   devices    embodied. 

750.492.  Electric  Clock.  Fred  Schmidt,  Oak  Sta- 
tion, Pa.,  assignor  of  one-half  to.  Henry  Bauer, 
Lock  No.  3,  Allegheny  County,  Pa.  Applica- 
tion filed  May  9,    1903. 

An  insulated  impulse  wheel  is  adapted  to  engage  with 
and  operate  the  movement  of  the  clock,  being  further 
adanted  to  make  and  break  the  circuit.  Electrically  oper- 
ated   means  engage   with    the   wheel    for   imparting   an   im- 
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pulse  thereto,  another  device  bearing  against  the  wheel 
for  opening  and  closing  the  circuit  when  the  wheel  is 
operated. 

750,497.  System  of  Electrical  Generation,  Distribu- 
tion and  Control.  Elmer  A.  Sperry,  Cleveland, 
Ohio,  assignor  to  the  National  Battery  Company, 
Jersey  City,  N.  J.,  and  Buffalo,  N.  Y.  Applica- 
tion filed  December  5,   1902. 

Current-controlling  devices  are  operated  by  fluid  pres- 
sure. A  motor  operates  the  pump  and  is  in  circuit  with 
the  generator.  Between  the  motor  and  the  generator  is  a 
switch  with  a  non-centralizing  device  acting  upon  it  to 
throw  it  quickly  past  its  center  of  movement. 

750,500.  System  of  Electrical  Generation,  Distribu- 
tion and  Control.  Elmer  A.  Sperr>^,  Qeveland, 
Ohio,  assignor  to  the  National  Battery  Company, 
Jersey  City,  N.  J.,  and  Buffalo,  N.  Y.  Appli- 
cation filed  July  I,   1903. 

Translating  devices  in  circuit  with  the  generator,  a  stor- 
age battery  in  parallel  circuit  with  the  generator  and_  an 
electromagnetic  device  to  control  the  regulating  devices 
are  the  features  of  the  invention.  The  electromagnetic  de- 
vice has  one  winding  in  a  shunt  from  the  battery,  a  sec- 
ond winding  in  series  with  the  generator  and  the  trans- 
lating devices,  and  a  third  winding  in  series  with  the  gen- 
erator and  the  battery. 

750.509.  Electrical  Conductor.  William  H.  Wherry, 
Qeveland,  Ohio.  Application  filed  November  3, 
1902.     Renewed  October  i,  1903. 

An  electrical  conductor  is  made  up  of  two  conductors, 
a  length  of  wire  to  serve  as  an  electrical  connector  be- 
tween the  two  conductors,  and  cast-metal  terminals  inter- 
posed between  the  wire  and  the  conductors,  the  terminals 
inclosing  the  ends  of  the  wire,  each  terminal  being  cast 
integral   with   the   wire   and   a  conductor. 

750.510.  Process  of  Forming  Electrical  Rail  Bonds 
Directly    in    Place    on    the    Rails.    William   H. 


tions.     Fred  H.  Brown,  Los  Angeles,  Cal.     Ap- 
plication filed  August  25,  1902. 

A  process  of  subjecting  an  animal  organism  to  electrical 
action  consists  in  passing  a  continuous  electrical  current 
through  the  organism  and  rhythmically  varying  the 
strength  of  the   current   without  affecting   its  continuity. 

750,594-  Magnet.  Henry  F.  Campbell,  Boston.  Mass., 
assignor  to  the  National  Magnetic  Mineral  Sep- 
arating Company.     Application  filed  May  16,  1901. 

Parallel  horseshoe-shaped  bars  have  a  portion  of  their 
contacting  faces  cut  away  to  form  an  air  space,  the  upper 
ends  of  the  bars  being  serrated.  A  pole  piece  adjustably 
mounted  upon  the  lower  ends  of  the  bars  is  also  serrated 
adjacent  to  the  upper  ends  of  the  bars. 

750,617.  Air  Door.  John  T.  Deviese,  Crownhill, 
W.  Va.     Application  filed  July  30,   1903. 

An  electromagnet  co-operates  with  a  mine  door.  Inter- 
mediate actuating  mechanism  is  placed  between  the  electro- 
magnet and  the  door.  A  tappet  bar  extends  under 
the  door  longitudinally  of  the  track.  Spring-pressed 
bars  normally  press  the  tappet-bar  laterally  in  one  direc- 
tion, while  contact  pieces  and  plates  are  arranged  in 
pairs  and  placed  in  contact   when  the  bars  are  retracted. 

750,646.  Combined  Electrical-battery  Receptacle  and 
Bell  Support.  William  A.  Harvey.  Scranton, 
Pa.,  assignor  of  two-thirds  to  Charles  Schlager 
and  Walter  L.  Schlager,  Scranton,  Pa.  Appli- 
cation filed    September  9,   1903. 

A  case  for  battery  cells  is  described  having  openings  in 
the   proper  positions  for  the  connecting  wires. 

750,689.  Plug  for  Telephone  Switchboards.  Frank 
D.  Pearne,  Chicago,  III.,  assignor  to  Pearne. 
Krum  &  Co.,  Chicago,  111.  Application  filed 
April   20,    1903. 

Supplemental  circuit  wires  lead  to  the  plug.  Means 
automatically  control  the  passage  of  current  through  the 
terminals  of  the  supplemental-circuit  wires  and  comprise  a 
movable  body  carried  by  the  plug  and  shiftable  by  gravity 


such  a  manner  that  when  the  speed  of  one  of  the  parts- 
is  retarded  the  speed  of  the  other  is  correspondingly  in- 
creased, and  vice  versa,  and  the  available  power  of  the 
motor  remains  constant.      (See  cut.) 

750,769-  Telephone-service  Apparatus.  Uriah  S. 
Jackson.  Ossipee,  N.  H.,  assignor  to  the  Superior 
Automatic  Telephone  Company,  Boston,  M'ass. 
Application  filed  May  31,  1902. 

The  apparatus  is  operated  by  clockwork.  Upon  press- 
ing a  lever  the  circuit  is  closed  and  the  recording  ap- 
paratus set  in  motion  at  the  same  time. 

750.770.  Telephone-service  Apparatus.  Uriah  S^ 
Jackson,  Boston,  Mass.,  assignor  to  the  Superior 
Automatic  Telephone  Company,  Boston,  Mass. 
Application  filed  April  22,  1903. 

A  circuit  makc-and-break  mechanism  operates  the  de^ 
vice  by  means  of  a  pawl  and  ratchet  attachment  drivem 
by  clockwork. 

750,777.  Apparatus  for  Selective  Signaling.  Ken- 
neth Moodie  and  John  S.  Small,  Chicago,  111., 
assignors  of  one-fourth  to  Richard  H.  Pierce  and 
Samuel  G.  Neiler,  Chicago,  111.  Application  filed 
September   13,   1902. 

Combined  with  a  main  circuit  and  an  operating  circuit 
are  a  number  of  electromagnets,  each  wound  with  a  helix 
interposed  in  the  main  circuit  and  a  complementary  helix- 
interposed  in  the  operating  circuit.  The  helices  of  each 
pair  are  so  arranged  that,  when  both  circuits  are  closed^ 
either  helix  may  be  used  to  neutralize  the  electromagnetic 
effect  of  the  other  upon  the  magnet.  Connected  with  the 
operating  circuit  are  means  for  modifying  the  operating 
circuit  current,  whereby  any  of  the  operating  circuit 
helices    may,   at  will,   be  given   from  the  operating  circuit 
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Wherr}',  Cleveland,  Ohio.     Application  filed  Jan- 
uary 22,  1903.     Renewed  October  i,  1903. 

A  process  of  forming  electrical  rail  bonds  directly  in 
place  on  the  rail  consists  in  locating  the  wire  in  position 
and  casting  a  terminal  on  the  wire  and  rail  and  continuing 
to  pour  molten  metal  upon  them  until  they  are  sufficiently 
heated  and  softened  to  allow  of  the  intimate  and  per- 
manent union  of  the  metal  and  rail.  Tl^e  heat  of  the 
fluid  metal  which  forms  the  terminal  is  used  to  heat  and 
soften  the  raiT,  miking  the  terminal  and  rail  integral 
with  each  other. 

750,525-  Transformer.  Augustine  R.  Everest,  Lynn, 
Mass..  assignor  to  the  General  Electric  Com- 
pany.    Application  filed  August   11,   1902. 

Two  bowed  members  hinged  together  at  one  end  and 
provided  with  engaging  extensions  at  the  other  end  form 
the  core  of  the  transformer.  The  engaging  extensions 
have  engaging  surfaces  greater  than  the  cross-sectional 
area  of  the  main    portion   of  the   core.      (See  cut.) 

750,543-  Heat  Alarm.  Howard  F.  Jones.  Wilson, 
N.   C.     Application  filed  April  13,   1903. 

A  contact  arm  on  the  front  end  of  a  rod  mounted  to 
rotate  in  a  tube  is  supplied  with  a  cap  free  to  rotate 
on  the  inner  end  of  the  tube.  A  thermostatic  coil  has 
one  end  connected  to  the  rod  and  its  other  end  connected 
to  the  cap.  Index  pointers  connected  with  contact  screw 
points  on    the  arm  indicate   their  set  position. 

750.549.  System  of  Electrical  Generation.  Distribu- 
tion and  Control.  Lamar  Lyndon,  New  York, 
N.  v..  assignor  to  the  National  Battery  Company, 
Jersey  Cit}%  N.  J.,  and  Buffalo,  N.  Y.  Applica-. 
tion  filed  January  22,  1903.  Renewed  December 
S,   1903- 

.\n  accumulator  in  parallel  circuit' with  the  generator 
and  an  electromagnetic  device  to  actuate  the  controlling 
devices  are  the  main  features.  The  electromagnet  device 
has  a  fine-wire  winding  connected  with  the  terminals  of 
the  accumulator  and  a  coarse-wire  winding  in  scries  with 
the  generator. 

750.550.  System  of  Electrical  Generation.  Distribu- 
tion and  Control.  Lamar  Lyndon,  New  York, 
N.  Y.,  assignor  to  the  National  Battery  Com- 
pany. Jersey  Cit3%  N.  J.,  and  Buffalo,  N.  Y. 
Application  filed  July  iS.  1903. 

Combined  with  a  generator  are  means  to  regulate  the 
electromotive  force  of  the  generator.  Translating  devices 
are  in  circuit  with  the  generator.  A  storage  battery  in 
parallel  circuit  with  the  generator,  an  electromagnetic 
device  in  circuit  with  the  generator  to  control  the.  regu- 
lating means,  and  means  normally  inoperative  and  con- 
trolled by  the  voltage  of  the  battery  and  generator  circuit 
to  vary  the  macnetization  of  the  electromagnetic  device 
sre  essential  parts.      (See  cut.) 

750,554-  Ballast  Device  for  Vapor  Lamps.  Henry 
N.  Potter.  New  Rochelle,  N.  Y..  assignor  to  the 
Cooper  Hewitt  Electric  Company,  New  York, 
N.  Y.     Application  filed  October  19.  1901. 

A  container  and  a  cas  or  vapor  path  within  the  same, 
operating  below  its  point  of  maximum  self-regnlation  and 
a  container  and  a  similar  cas  or  vapor  path  in  series  with 
th"  first,  operating  at  a  point  nearer  its  noint  of  maximum 
self-regulation  serve  as  a  ballasting  device  for  the  lamp. 

750.569.  Electric  Time  Alarm.  Theophiloiis  L.  Bear, 
Camden,  N.  J.  Application  filed  September  27, 
1901.    Renewed    August   8,    1903. 

A  ninion  wheel  driven  by  the  clock  makes  one  revolu- 
tion in  24  hours.  This  pinion  carries  a  stud  which  throws 
a  switch  lever  at  any  time  predetermined  by  moving  a 
pointer  on  the  dial  of  the  clock. 

750.5S4.     Process  of  Administering  Electrical  Vibra- 


to make  and  break  connection  through  the  terminals  as 
the  plug  is  shifted  to  and  from  its  normal  position  and 
into  and  out  of  the  switchboard  jacks. 

750,704.  Telephone  Switching  and  Signaling  Appa- 
ratus. Malcolm  C.  Rorty,  Dedham.  Mass.,  as- 
signor to  the  American  Telephone  and  Telegraph 
Company,  New  York,  N.  Y.  Application  filed 
January    3,    1902. 

Two  conductors  electrically  unite  corresponding  contacts 
of  the  terminal  plugs.  A  source  of  current  in  a  bridge 
between  the  conductors,  and  two  signal  devices  associated 
witli  the  plugs  respectively  arc  operated,  by  a  relay  in  the 
bridge  controlling  the  current  supplied  to  the  signal  de- 
vices. Two  relays  arc  in  circuit  with  the. cord  conductors, 
one  on  caci)  side  of  the  bridge,  the.  relays  controlling 
sbunts  of  the  signals  respectively,  determining  the  dis- 
play or  withdrawal  of  the  signals. 

750,716.  Electric  Fan.  Adolph  T.  Smith,  New  York, 
N.  Y.,  assigiior  of  one-half  to  Myron  B.  Mat- 
thews, Passaic,  N.  J.  Application  filed  August 
10,   1903.' 

A  motor,  the  shaft  of  which  is  vertically  arranged, 
rotates  a  fan  in  a  horizontal  plane,  a  casing  surrounds  the 
fan  and  is  formed  of  a  cylindrical  lower  part  having 
openings  in  its  bottom.  The  top  part  is  conical  and  an 
annular  opening  is  placed  between  the  lower  part  and 
top  part.      (Sec  cut.) 

750.722.  Insulator.  Louis  Steinberger,  New  York, 
N.  Y.     Application  filed  May  25,  1903. 

An  outer  casing  is  provided  with  a  constricted  portion 
and  a  body  of  insulating  material,  disposed  within  the  cas- 
ing and  provided  with  a  portion  mating  the  constricted 
portion  of  the  casing.  The  body  of  insulating  material 
has  an  indentation  mating  similar  ones  in  the  casing,  but 
smaller,  for  the  purpose  of  supporting  the  cable  out  of  con- 
tact with   the    casing. 

750.723.  Binding  Post.  Louis  Steinberger,  New 
York,  N.  Y.     Application  filed  June  22,   1903. 

The  binding  post  comprises  a  member  with  a  stem  hav- 
ing several  portions  immovable  relatively  to  each  other 
and  of  different  diameters,  and  separate  fastening  mechan- 
isms engaging  the  portions  of  different  diameters  for  the 
purpose  of  separately  securing  wires  to  the  members. 

750,733.  Trolley  Pole.  John  J.  Tartt,  Los  Angeles, 
Cal.     Application   filed   March   30,    1903. 

Vertical  movement  of  the  trolley  pole  is  secured  by  an 
adjustable  arm.  A  second  arm  pivoted  to  the  first  arm 
on  the  upper  side  carries  a  trolley  harp  attached,  a  spring 
heinp  placed  between  the  arms  adapted  to  cause  their 
free   ends  to  separate, 

750,753.  Electric  Furnace.  Ramon  C.  Contardo, 
Sevres,  France.  Application  filed  August  24, 
1900. 

Surfaces  of  the  hearth'  are  upwardly  inclined  at  each 
side  of  the  center  with  electrodes  above.  An  arch  ar- 
ranged above  the  hearth  and  electrodes  and  formed  by 
two  surfaces  sloping  downwardly  from  the  center  and 
forming  the  bottoms  of  feed  flues,  the  feed  flues  communi* 
eating  with  the  outer  ends  of  the  hearth,  and  a  charging 
shaft  constitute  the  essential  parts. 

750.765.  Electric  Motor.  Thaddeus  W.  Heermans, 
Chicago,  111.  Original  application  filed  December 
4.  1S99.  Divided  and  this  application  filed  Jan- 
uary 22,    1900. 

Combined  with  a  rotative  armature  and  rotative  field 
magnet  are  two  wheels  or  pulleys  through  the  medium  of 
which  power  is  transmitted  from  the  motor  to  the  ap- 
paratus to  be  driven,  one  of  the  wheels  or  pulleys  being 
driven  by  the  field  magnet  and  the  other  by  the  armature. 
A  chanuc-speed  mechanism  between  the  rotative  armature 
and    field    magnet  is   connected    with    the  rotative   parts  in 


a. current  which  shall  opcratively  neutralize  the  effect  of 
the  main-circuit  current  on  the  magnet  about  which  the 
helix    is  wound. 

Reissue. 

12,195.  Electrical  Accumulator.  Chaimsonovitz  P, 
Elieson  and  Vladimir  de  Bobinsk^,  Paris,  France. 
Application  filed  October  26,  1903.  Original  ap- 
plication filed  February  4,  1902. 

In  an  electric  accumulator  plate  is  a  central  conductor 
and  two  series  of  strips  of  ttiin  metal  electrically  connected 
thereto  and  disposed  on  opposite  sides.  The  strips  arc  con- 
structed and  supported  so  that  the  movement  of  their 
outer  extremities  due  to  contraciion  and  expansion  may 
be  universal  in  the  plane  of  the  plate. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued 
by  the  United  Stales  Patent  Office)  that  expired  on 
February    i,    1904: 

356,-88.      Electric  Arc  Lamp.     Howard  L.  Pyle.  Akron,  Ohio. 

35t>.7y5-  Terminal  for  Incandescent  Lamps.  Marmaduke  M. 
M.  -Slattcry,  New  York,  N.  V.,  assignor  to  the  Sun 
Electric   and    Illuminating    Company,    Manchester,    N.    H. 

356i79<'-  Contact  Piece  for  Electrical  Apparatus.  JTarma- 
duke  M.  M.  Slattery,  Woburn,  Mass.,  assignor  to  the 
Sun  Electric  Light   Company,  Woburn,   Mass. 

35t',''^?4-  Kleclric  Motor.  William  W.  Griscom,  Havcrford 
College.    I'a. 

356,850.  Electrical  Call  System.  John  D.  Peachey,  Denver, 
Cclo. 

3  56,^5  9-  Multiple  Switchboard  System  of  Telephone  Ex- 
changes. Ernest  P.  Warner,  Chicago,  III.,  assignor  to- 
ii;e  \Vistern  Electric  Company,  Chicago,  111. 

3S6,S?S.  Electric  Motor.  Edwin  J.  Houston,  Philadelphia, 
Pa.,  assignor  to  the  Thomson-Houston  Electric  Company 
of  Connecticut. 

356,9r,r.  Armature  for  Dynamo  Electric  Machines.  J-,lihu 
Thomson,  New  Britain.  Conn.,  assignor  to  the  Thomson- 
Houston    Electric    Company,    Boston,    Mass. 

356,903.     Electric  Arc    Lamp.      Elihu  Thomson,    Lvnn,  Mass. 

356,940.  Electrical  Weighing  Scale.  Willis  M.  Hunt,  Glen 
Gardner,   N.  7. 

356.9G3-  Circuit-Closing  Apparatus  for  Electric  Brakes  and" 
Other  Devices.  Elms  E.  Ries.  Baltimore,  Md.,  assignor 
to  Edward   O.    Punchard,    Boston,   Mass. 

350,964.  Method  of  Operating  Electric  Brakes.  Ellas  E. 
Ries,  Italtimore,  Md.,  assignor  to  Edward  O.  Punchard^ 
Boston,    Mass. 

356,981.  Insulating  LTnderground  Electric  Conductors.  Da- 
vid  Brooks,   Philadelphia,  Pa. 

357.038.  Autographic  Telegraph.  James  H.  Robertson,  Ruth- 
erford,   N.    J, 

357«o39-  Autograohic  Telegraph.  James  H.  Robertson,  Ruth- 
erford.   N.    J. 

357.050.  Lightning  Protector  for  Electrical  Conductors- 
Jonathan    H.    X^ail,    New   York,    N.    Y. 

357.05 1-  Automatic  Telephone  Switch.  Frank  C.  WalkinSr 
I'hiladelphia,  Pa.,  assignor  to  the  United  States  Kroto- 
phonc    Company,   New  York,   N.    Y. 

357.052-  Telephone  Signal.  Frank  C.  Watkins,  Philadel- 
phia, Pa.,  assignor  to  the  United  States  Krotoplione- 
Company,    New   York,    N.    Y. 

357. (^.ij-  Telephone  Hook.  Frank  C.  Watkins,  Philadelphiar 
Pa.,  assignor  to  the  United  States  Krotophone  Com- 
pany,   New    \  ork.    N.    Y. 

357.054.  Iclephone  Receiver.  Frank  C.  Watkins.  Philadel- 
phia, Pa.,  assignor  to  the  United  States  Krotophone 
Company,    New   York,    N.    Y. 

357.055.  Automatic  Electric  Cut-Off  for  Water  Pipes.  I-eo- 
pold  Weil,  New  York,   N.  Y. 

357.056.  Electric  Method  of  Detecting  Water  Overflows. 
Leopold    WeU,    New    York,    N.    Y. 

3 57- 109.  Electric  Interlocking  Mechanism  for  Switches  and' 
SipnalF,      George  Westinghouse,   Jr..   Pittsbure,    Pa. 

357'^ '  ."i-  Commutator  Adjuster  for  Dynamo  Electric  Ma- 
chines.     Charles  L.   Buckingham,  New  Vork,  N.   Y. 

357,165.  Automatic  Electrical  Signal  Coupler.  John  S.- 
Ciqierb^.    N'c«    Orleans.   La, 
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Electric    Transportation    of     Freight    in 
Chicago    Tunnels. 

Quite  a  twentieth-century  project  is  that  of  the 
Illinois  Tunnel  Company,  which  purposes  to  use 
the  tunnels  of  the  IlHnois  Telephone  and  Telegraph 
Company,  to  which  it  has  succeeded,  for  the  car- 
riage of  merchandise  by  a  narrow-gauge  electric- 
railway  system  under  the  streets  of  the  city  of 
Chicago.  These  tunnels  were  built  by  the  telephone 
■company  under  an  ordinance  passed  by  the  City 
Council  on  February  20,  iSgg,  by  which  a  franchise 
for  the  use  of  the  streets  for  an  opposition  telephone 
•company  was  granted.  Under  the  terms  of  this 
■franchise    a    network     of    large,    substantially     con- 


apparatus  for  the  transmission  of  freight,  such  as 
newspapers,  mail  matter,  packages,  parcels,  mer- 
chandise and  coal.  Under  this  amended  franchise 
the  Illinois  Tunnel  Company,  a  new  corporation, 
succeeded,  so  recently  as  last  month,  to  the  property, 
rights  and  privileges  of  the  Illinois  Telephone  and 
Telegraph  Company,  both  as  to  telephone  service 
and  railway  operation.  A  map  of  the  central  or 
"Loop"  district  of  Chicago  showing  the  tunnels  now 
built  and  the  location  of  the  postoffice  and  freight 
depots  is   given  as  Fig.  2  on  the  next  page. 

Naturally  electric  power  will  be  used  for  the 
operation  of  the  tunnel-railway  system.  The  plans 
are  still  in  a  tentative  state,  but  enough  has  been 
determined   upon  to   form  the  basis  of  an  article  of 


As  a  box  car  one  of  these  vehicles  will  be  48 
inches  in  width  and  will  stand  63  inches  above  the 
rails,  while  the  length  of  the  box  will  be  10  feet  six 
inches.  These  dimensions  give  ample  room  for  pil- 
ing on  considerable  loads.  Fig.  i  shows  a  train  of 
loaded  cars,  which,  though  not  of  the  (as  yet) 
adopted  type,  have  the  general  dimensions  and  ap- 
pearance of  those  which  will   ultimately  be   used. 

When  it  is  desired  the  end  and  side  pieces  may 
be  removed  and  a  flat  car  is  the  result,  sockets  being 
supplied  for  stakes  when  necessary.  Merchandise 
of  all  kinds  and  coal  can  be  handled,  and,  the 
smaller  portions  of  the  tunnel  network  being  seven 
feet  six  inches  high  by  six  feet  wide,  enough  room 
is  left  at  the  sides  and  above  the  cars  to  allow  of 


FIG.    I.       ELECTRIC    TRANSPORT.ATION    OF    FREIGHT    IN    CHICAGO    TUMNELS.  — EXPERIMENTAL    TRAIN    AT    TUNNEL    INTERSECTION. 


structed  tunnels  was  built  (is  building  still,  in  fact) 
under  the  streets  of  the  downtown  business  dis- 
trict. These  tunnels  have  walls  of  concrete  and  are 
of  horseshoe  shape.  They  are  of  two  sizes — trunk 
-coriduits  II  feet  2V2  inches  wide  and  12  feet  six 
inches  high,  inside  measurement,  and  lateral  con- 
duits six  feet  wide  and  seven  feet  six  inches  high, 
inside  measurement.  The  smaller  tunnels  are  con- 
structed with  13-inch  bottoms  and  lo-inch  walls. 
The  trunk  tunnels  have  21-inch  bottoms  and  18-inch 
walls.  The  roofs  of  the  tunnels  are  not  allowed  to 
■come  closer  than  24  feet  six  inches  from  the  sur- 
face of  the  street.  These  tunnels  contain  the  cables 
for  an  automatic  telephone  system  now  in  opera- 
tion and  already  serving  between  4.000  and  5,000 
stations.  The  cables  are  strung  along  the  walls  of  thi 
tunnels  on  each  side  and  room  is  left  on  the  floor  for 
a  track  or  tracks  of  a  railway  system.  Appreciating 
this  fact,  the  Illinois  Telephone  and  Telegraph  Com- 
pany secured  from  the  City  Council  last  July  an 
ordinance — carefully  safeguarded  in  the  city's  interest 
— by  which  it  was  given  permission  to  construct  and 
operate  in  the  tunnels  and  conduits  already  con- 
structed and  in  those  to  be  constructed  under  the 
franchise,    not    only    telephone    appliances,    but    also 


interest  to  the  readers  of  the  Western   Electrician. 

Two  miles  of  experimental  railway  has  been  built 
already  in  parts  of  the  tunnel  system  in  the 
vicinity  of  the  automatic  telephone  exchange  build- 
ing in  Fifth  Avenue.  The  gauge  of  the  track  is 
24  inches,  and  56-pound  rails  are  used,  mounted  on 
ties  set  on  cast-iron  chairs  embedded  in  the  con- 
crete   floor   of   the    tunnel. 

Much  consideration  has  been  given  to  the  style 
of  car  and  electric  locomotive  to  be  used  for  the 
work,  and  since  this  matter  has  not  yet  been  decided 
fully  it  will  be  impossible  to  give  complete  details 
of  this  part  of  the  installation  at  present.  However. 
the  general  dimensions  are  decided  upon,  together 
with  the  most  important  features,  and  out  of  a  num- 
ber of  cars  and  locomotives  submitted  for  trial  it 
has  been  possible  to  determine  fairly  well  about 
what  type  will  be  used. 

The  cars  will  be  of  steel  and  iron  construction 
throughout  and  will  be  12  feet  in  length  over  all. 
They  will  be  of  the  double-truck  eight-wheel  tj'pe. 
The  design  calls  for  a  combination  car  which  can  be 
used  either  as  a  gondola  or  a  flat  car.  and  which 
shall  be  so  constructed  that  coal  maj"  be  dumped 
without   removing  either  sides  or  ends. 


considerable  piling  up  of  the  packages.  The  weight 
capacity  of  the  car  is  30,000  pounds. 

As  the  tunnels  now  pass  under  all  of  the  down- 
town streets,  turnouts  will  be  unnecessary,  and  most 
of  the  traffic  will  in  all  probability  be  on  the  loop 
system.  The  cars  are  so  constructed  that  they  are 
enabled  to  turn  upon  a  curve  of  a  15-foot  radius. 
Each  of  the  cars  will  be  provided  with  the  latest 
automatic   M.   C.   B.  coupler. 

For  motive  power  the  electric  locomotive  has 
been  decided  upon  and  train  operation  will  there- 
fore be  necessary'.  The  locomotive  will  be  operated 
by  a  single  motor,  and  the  whole  is  of  low  and 
compact  construction.  Figs.  3  and  4  show  respect- 
ively a  side  and  front  view  of  one  of  the  tj'pes  of 
locomotive  being  experimented  with  by  the  com- 
pany. As  in  the  case  of  the  cars,  though  not  the 
officially  accepted  type,  this  locomotive  represent? 
what  seems  now  to  be  the  most  practicable  con- 
struction, and  the  one  finally  accepted  will  not  be 
far  from  the  general  st^'le  and  size  of  the  one  shown 
in  the  two  pictures. 

Third-rail  operation  has  thus  far  been  used  in 
the  trials,  the  rail  consisting  of  a  steel  strip  about 
half    an    inch    in     thickness     by     four    inches    wide. 
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FIG.  2,       MAP    OF  CENTRAL    BUSINESS    DISTRICT  OF  CHICAGO 
SHOWING    (IN    HEAVY    LINES)    NETWORK    OF    TUNNELS. 

clamped  between  insulating  wood  stringers  laid 
lengthwise  in  the  center  of  the  track,  as  shown  in 
Fig.  3.  This  rail  furnishes  not  only  the  current  for 
the  locomotive  but  the  means  of  moving  the  loco- 
motive also,  for-  it  is  provided  with  ooenings  for 
cog  wheels,  which  are  mounted  on  the  under  side 
of  the  locomotive.  This  much  has  been  decided  for 
a  certainty — a  rack-and-pinion  system  will  be  used, 
the  wheels  only  carrying  the  weight.  A  speed  of 
between  -15  and  20  miles  an  hour  is  attained.  In 
all  probability  the  combined  rack  and  third  rail  will 
be  mounted  between  the  track  rails,  as  shown,  but 
there  is  a  possibility  that  it  may  be  found  advisable 
to  mount  it  on  the  side  walls. 

Power  for  the  trains  will  be  furnished  by  a  5.000- 
horsepower  generating  plant,  for  which  the  com- 
pany is  now  about  to  let  the  contract.  Direct 
current  at  250  volts  will  be  used  to  operate  the 
locomotives,  the  rails  acting  as  a  return.  At  present 
power  for  experimental  purposes  is  supplied  by  the 
Chicago   Edison ,.  Company. 


;Many  of  the  large  dow-ntown  concerns  have 
already  asked  for  connections  with  the  tunnel  sys- 
tem, though  none  has  been  put  in  as  yet.  The 
connecting  shafts  when  built  will  lead  from  the  tun- 
nel floor  directly  up  to  the  level  of  the  building  to 
be  connected,  and  a  plunger  type  of  elevator  will  be 
installed  capable  of  lifting  the  entire  car  and  its 
load,  rendering  the  labor  of  handling  goods  a  mini- 
mum. 

The  company  expects  to  place  orders  for  150 
locomotives  and  3,000  cars  as  soon  as  the  tunnels 
are  supplied  with  tracks  and  ready  for  train  opera- 
tion. 

It  is  expected  that  the  tunnel  railways  will  go 
far  to  relieve  the  congestion  of  the  downtown  busi- 
ness streets.  x\s  is  w-ell  known,  of  course,  Chicago 
is  one  of  the  great  railroad  centers  of  the  world. 
25  trunk  lines  radiating  from  it.  Six  freight  depots 
receive  the  goods  traffic  of  these  railroads,  and  they 
are  all  within  a  territon.^  i^^  miles  square.  The 
city  freight  traffic  is  enormous  and  has  much  to 
do  with  the  crowded  condition  of  the  streets.  Then, 
again,  it  is  estimated  that  4,000,000  tons  of  coal  is 
burned  annually  in  the  Loop  district,  and  this  is 
largely  delivered  by  teams.  The  tunnel  company 
will  endeavor  to  divert  much  of  this  traffic  to  its 
railways,  not  only  to  its  own  benefit  but  to  that  of 
the  city  as  well,  by  relieving  the  congestion. 

An  officer  of  the  Illinois  Tunnel  Company  said: 
*'Unless  these  railroad  terminals  and  freight  yards 
are  to  be  driven  out  or  bridged  in  some  way  there 
are  but  two  directions  for  the  business  center  to 
extend — skyward  and  earthward.  The  tall  buildings 
indicate  that  the  pressure  has  exerted  itself  in  one 
direction,  and  the  underground-transportation  proj- 
ect, together  with  the  decision  of  some  arcliitects 
to  design  buildings  with  a  sub-basement  on  a  level 
with  the  tunnels  40  feet  below  the  surface,  to  be 
used  as  freight  yards  for  the  buildings,  marks  a  start 
in    the    downward    direction."' 

The  Illinois  Tunnel  Company  expects  to  have  its 
plant  in  shape  to  deliver  not  less  than  50,000  tons 
of  freight  a  day  by  the  beginning  of  next  year. 
Already  contracts  are  being  drawn  to  go  into  effect 
on  July  1st  for  the  delivery  of  coal  and  removal  of 
ashes  from  some  of  the  large  office  buildings.  It  is 
said  that  the  cars  and  tunnels  will  carry  anything 
that  will  pass  through  the  door  of  any  freight  car 
in  use.  It  is  the  intention  of  the  company  to  ex- 
tend the  tunnels  to  the  outlying  districts  of  the  city, 
with  an  ultimate  system  of  perhaps  90  miles,  nearly 
20  miles  being  now  built.  President  Wheeler  states, 
however,  that  until  the  transfer  business  is  placed 
on  a  paying  basis  in  the  present  downtown  system 
no  extensions  will  be  made  except  as  necessary 
to  connect  basements  of  buildings  and  freight  yards. 

Considerable  attention  has  been  paid  to  the  possi- 


ble carriage  of  mail  matter  in  the  tunnels  between 
the  postoffice  and  railroad  stations.  Nothing- 
definite,  how^ever,  has  been  done  in  this  direction. 

The  Illinois  Tunnel  Company  has  authorized  capi- 
tal stock  of  $30,000,000  and  a  bond  issue  of  like 
amount.  Of  the  §30,000,000  in  bonds  provided  only 
$15,000,000  has  been  issued,  the  remainder  being  held 
in  reserve  for  future  extensions  of  the  tunnels  and 
transportation  and  telephone  plants. 

The  officers  of  the  company  are :      President,   Al- 


FIG.     3.       ELECTRIC    TRANSPORTATION    OF    FREIGHT    IN    CHI- 
CAGO   TUNNELS. — SIDE    VIEW    OF    EXPERI- 
MENTAL LOCOMOTIVE. 

bert  G.  Wheeler,  Chicago;  vice-president,  C.  D. 
Simpson,  Scranton,  Pa. ;  general  manager.  George 
W.  Jackson,  Chicago ;  secretary.  Edward  W.  Gear- 
hart,  Scranton,  Pa. ;  treasurer,  John  C.  Law,  Pitts- 
ton,  Pa.  President  Wheeler  is  the  moving  spirit 
in  the  enterprise,  and  to  his  enterprise  and  sagacity, 
ablj'  supplemented  by  the  work  of  General  Manager 
Jackson,  the  scope  and  development  of  this  great 
undertaking  are  largely  due. 


FIG.    4.       ELECTRIC    TRANSPORTATION    OF    FREIGHT    IN    CHICAGO    TUNNELS, —EXPERIMENTAL    TRAIN    (eND    VIEW). 


Zinc  Reduction  in  Wisconsin. 

Zinc  has  been  mined  to  a  limited  extent  in  South- 
western Wisconsin  for  many  years,  but  recent  dis- 
coveries have  added  interest  to  the  locality.  At 
present  the  chief  mines  of  the  section  are  located 
at  Mineral  Point.  There  are  three  processes  used 
at  the  Mineral  Point  Works,  which  is  a  large  re- 
duction plant.  One  process  makes  use  of  sulphuric 
acid,  and  this  is  one  of  the  few  plants  in  the  country 
where  what  is  known  as  the  ''contact  process"  of 
manufacturing  sulphuric  acid  is  employed.  This 
process,  which  is  of  (jerman  invention,  minimizes 
the  cost  of  the  acid  and  allows  the  use  of  mixed 
ore.  The  fumes  were  formerly  confined  in  lead- 
lined  rooms,  about  20  cubic  feet  of  space  being  re- 
quired per  pound  of  sulphur  burned  per  hour.  By 
the  new  process  these  chambers  are  discarded  and 
other  improvements — trade  secrets,  however — have 
lately  been  made.  The  result  is  that  the  Mineral 
Point  Works  are  now  able  to  use  a  grade  of  ore 
that  they  formerly  refused  to  buy. 

The  roasting  process,  which  is  the  second  means 
of  separation  in  use,  is  one  that  has  lately  been 
widely  applied  in  Colorado.  It  consists  of  roasting 
the  ore  until  the  iron  becomes  magnetic  and  then 
picking  it  out  with  magnets. 

The  third  process,  which  was  likewise  developed 
in  Colorado,  though  invented  in  Kansas,  is  an  ap- 
plication of  the  principles  of  static  electricity  to  the 
concentration  of  ores.  The  direct  effect  is  the  oppo- 
site of  that  produced  by  the  magnets  in  the  roasting 
process,  for  the  electricity  repels  the  zinc  instead 
of  magnetizing  the  iron,  but  the  process  results, 
in  both  cases,  in  the  separation  of  the  minerals  in 
the  ore.  The  electrical  method  is  simpler  and 
cheaper.  The  expense  of  roasting  the  ore.  which  . 
amounts  to  about  one  dollar  a  ton,  is  saved.  In 
addition  to  the  zinc  blende,  an  iron  sulphide  is  also 
obtained,  which  is  sold  to  the  manufacturers  of  sul- 
phuric acid,  so  that  the  process  thus  affords  a  valu- 
able by-product. 

The  new  fields  discovered  extend  down  into  Illi- 
nois, and  it  is  expected  an  industry  of  considerable 
magnitude  will  be  developed. 
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Opening  of   the    Intramural    Railway   at 
St.  Louis. 

As  very  briefly  announced  in  the  Western  Elec- 
trician of  last  week,  the  Intramural  railway  at  the 
St.  Louis  Exposition  was  recently  opened.  The 
opening  took  place  during  the  convention  of  the 
American  Association  of  General  Passenger  and 
Ticket  Agents,  when  the  first  car  was  sent  over  the 
entire  line,  carrying  the  director  of  works,  the  engi- 
neers of  the  exposition  and  members  of  the  visiting 
association  as  guests.  The  cars,  one  of  which  is 
shown  in  the  accompan-ing  illustration,  were  fur- 
nished by  the  St.  Louis  Car  Company  and  were  de- 
livered to  the  exposition  on  the  morning  of  the  test. 
The  power  was  furnished  from  the  feeders  of  the 
St.  Louis  Transit  Company,  as  the  Intramural  plant 
to  be  located  in  Machinery  Hall  has  not  yet  been 
installed.  The  greater  portion  of  the  track  has  been 
in  place  for  some  months,  and  has  been  used  in 
handling  building  materials  and  exhibits,  the  gauge, 
four  feet  8%  inches,  permitting  the  transfer  of  stand- 
ard freight  cars  over  the  entire  line.  As  the  greater 
portion  of  the  track  is  not  elevated,  current  is  taken 
from  a  trolley  wire  instead  of  a  third  rail. 

The  trip  of  seven  miles  was  made  without  ac- 
cident, and  the  grades  were  encountered  without 
difficulty.  Arriving  at  the  Inside  Inn,  the  immense 
hotel  located  in  the  southeast  corner  of  the  grounds, 
the  party  was  entertained  at  dinner  by  F.  M.  Statler, 
manager  of  this  enterprise.  Among  those  present 
were  F.  I.  Whitney,  general  passenger  agent  of  the 
Great  Northern  and  president  of  the  American  Asso- 
ciation of  General  Passenger  and  Ticket  Agents ; 
George  H.  Daniels,  general  passenger  agent  of  the 
New  York  Central ;  A.  J.  Smith,  general  passenger 
agent  of  the  Lake  Shore,  and  D.  B.  Martin,  general 
traffic  manager  of  the  Baltimore  and  Ohio.  The 
exposition  was  represented  by  Secretary  Stevens. 
Director  of  Works  Taylor  and  Traffic  Manager 
C.  L.  Hillery. 


score  of  representative  locomotives  from  the  world's 
best  builders   during  the   exposition   period. 


The  first  exhibitor  to  begin  work  in  the  Palace  of 
Electricity  is  the  Kellogg  Switchboard  and  Supply 
Company  of  Chicaeo,  which  will  install  a  working 
exchange  in  its  space  in  the  southwest  section  of 
the  building.  Previous  to  the  erection  of  the  big 
exhibit  switchboard,  a  smaller  temporary  one  will 
be  used ;  this  is  now  being  set  up.  and  will  be  ready 
for  service  by  the  -middle  of  the  month.  The  in- 
struments of  the  various  departments,  concessions, 
fire-engine  houses,  etc.,  will  be  connected  to  this 
exchange,  from  which  trunk  service  will  be  e.xtended 
to  the  Kinloch  exchanges  in  St.  Louis.  Long-dis- 
tance connection  will  also  be  made  with  the  Inde- 
pendent toll   lines. 


World's  Fajr  Notes. 


Cale  Gough,  formerly  with  the  Union  Traction 
Company  of  Indiana,  is  now  connected  with  the 
Department  of  Electricity  of  the  St.  Louis  Exposi- 
tion. 


The  automobiles 
grounds  are  doing  a 
Sundays,  when  over  i 
15,000  to  20,000  paid 
on  Sundays,  and,  as 
excellent  opportunity 
extent  and  principal 
vehicles,   which   seat 


operating  in  the  exposition 
thriving  business,  especially  on 
,500  visitors  are  carried.  From 
admissions  are  not  uncommon 
the  automobile  trip  offers  an 
to  obtain  a  good  idea  of  the 
features  of  the  exposition,  the 
12, .  are  nearly  always   filled. 


The  Exposition  Transportation  Company  of  Wi- 
nona, Minn.,  is  making  elaborate  plans  to  serve  the 
Upper  Mississippi  River  region,  and  for  that  purpose 
is  organizing  a  fleet  of  steamers  and  barges,  which 
will  be  fitted  up  in  the  most  modern  and  approved, 
manner,  serving  as  hotels  during  the  stay  in  St. 
Lous.  It  is  planned  to  spend  a  week  coming  clown 
the  river,  the  boats  then  being  moored  to  private 
piers  during  the  week  that  will  be  spent  at  the  ex- 
position. 

The  largest  organ  ever  built  has  just  been  tested 
by  the  maker,  the  Murray  M.  Harris  Organ  Com- 
pany of  Los  Angeles,  Cal..  which  reports  that  it  is 
perfect  in  every  respect,  and  that  the  tone  is  all  that 
could  be  desired.  This  mammoth  instrument  will 
be  installed  in  Festival  Hall,  where  a  series  of  re- 
citals will  be  given  during  the  exposition  by  the 
greatest  organists  of  this  country  and  Europe.  Fif- 
teen large  furniture  cars  will  be  required  for  the 
shipment,  although  the  case  will  be  made  in  St. 
Louis.  The  organ  will  contain  10,500  pipes  and  140 
speaking  stops. 


Paul  F.  Williams,  who  for  the  last  six  years  has 
been  connected  with  the  Chicago  Edison  and  Com- 
monwealth Electric  Companies,  has  accepted  a  posi- 
tion on  the  staff'  of  the  Department  of  Electricity 
and  will  act  as  superintendent  of  the  Palace  of 
Electricity..  Mr.  Williams  will  have  direct  charge 
of  all  exhibit  installations,  and  is  well  qualified,  by 
reason  of  his  duties  in  Chicago,  to  deal  with  the 
very  complex  problem  presented,  as  during  the  next 
three  months  several  hundred  carloads  of  exhibits 
will  be  received,  and  executive  ability  of  a  high 
order  will  be  required  to  bring  the  installations  to 
a   successful   conclusion. 


The  Penn.sylvania  Railroad  Company  has  begun 
the  erection  of  the  locomotive-testing  plant  that  is 
to  be  the  main  feature  of  the  exhibits  in  the  Trans- 
portation Building.  The  installation  will  be  mod- 
eled after  that  forming  a  portion  of  the  equipment 
of  the  School  of  Locomotive  Engineering  of  Purdue 
University,  and  which  has  been  for  the  last  12  years 
the  principal  locomotive-testing  laboratory  in  the 
United  States.  Professor  Goss.  dean  of  the  Schools 
of  En.gineering  of  Purdue  University,  is  promi- 
nently identified  with  the  Pennsylvania  testing  plant, 
where  it  is  planned  to  run  comparative  tests  on  a 


Westinghouse  Electric  and  Manufacturing  Company, 
complainant,  and  E.  H.  Bottum  and  Charles  A. 
Brown  for  the  defendant.  This  is  the  first  adverse 
decision  that  has  been  rendered  upon  the  broad 
Tesla  patents  involved   in  this   suit. 


The  Missouri  Building,  the  largest  of  the  state 
buildings,  is  now  practically  complete,  even  to  the 
mural  decorations.  One  of  the  features  of  equip- 
ment is  the  refrigerating  plant,  installed  by  H.  H. 
Humphery,  a  well-known  consulting  engineer  of  St. 
Louis.  This  plant,  constructed  by  the  United  Iron 
Works  of  Springfield,  Mo.,  is  located  in  the  base- 
ment and  is  designed  to  reduce  the  temperature  of 
the  entire  building  to  70  degrees  in  the  hottest 
weather.  Two  motors  are  required  for  the  operation, 
one  of  20  horsepower  driving  the  fan  which  blows 
the  air  over  the  frosted  coils  into  the  rooms  above, 
the  other,  of  30  horsepower,  being  connected  to  a ' 
compressor,  used  in  liquefying  the  ammonia  with 
w^hich  the  cooling  is  effected.  The  test  showed  the 
installation  to   be  entirely  satisfactory. 


The  first  exhibit  to  be  installed  in  the  Mines  and 
Metallurgy  Building  has  arrived,  and  will  soon  be 
in  place.  It  is  a  90,000-pound  safe,  made  by  the 
Manganese  Steel   Safe  Company  of  New  York  city, 


Track  Rails  and  Track  Construction. 

The  familiar  but  important  question  of  the  weight 
and  characteristics  of  rails  for  street-railway  tracks 
in  city^  streets  came  up  as  a  recent  feature  of  the 
long  discussion  of  the  Chicago  traction  muddle. 
It  will  be  remembered  that  in  his  report  on  the  Chi- 
cago transportation  problem,  presented  to  the  Chi- 
cago City  Council,  a  little  over  a  year  ago,  Mr. 
B.  J.  Arnold,  as  consulting  engineer,  recommended 
for  asphalt,  brick  or  granite-paved  streets  a  nine- 
inch  grooved  girder  rail  weighing  about  135  pounds 
to  the  yard.  Discussing  the  same  subject  a  few  days 
ago  Mr.  Arnold   said: 

"Wear  upon  any  track  is  caused  almost  entirely 
by  the  pressure  of  the  wheels  upon  the  rails.  It 
can,  therefore,  be  understood  that  heavy  cars  will 
produce  greater  wear  upon  a  track  than  light  cars, 
and  this  wear  always  develops  first  at  the  joints 
where  the  rails  are  fastened  together.  The  nearer 
the  joints  can  be  made  to  approach  the  stiffness  of 
the  rail  the  nearer  perfect  the  track  and  the  less 
the  wear  due  to  the  weight  of  the  cars  will  be. 
The  construction  of  a  durable  track  to  carry  the 
heavy  rolling  stock  of  modern  electric  railways 
involves  the  use  of  rails  of  sufficient  depth  and 
section  to  resist  bending  under  the  loads  put  upon 
them.  The  depth  of  the  rail  in  first-class  construc- 
tion is  also  regulated  in  some  degree  by  the  character 
of  the  pavement  and  its  foundation.  The  rail  which 
seems  to  be  the  most  suitable  to  meet  all  require- 
ments has  a  depth  of  nine  inches.     The  yokes  used 


CARS   ON    INTRAMURAL    RAILWAY   AT   ST.    LOUIS   EXPOSITION. 


and,  because  of  its  great  weight,  was  shipped  from 
New  York  in  a  special  car,  such  as  is  used  in  the 
transportation  of  United  States  ordnance.  This  car, 
owned  by  the  Pennsylvania  Railroad,  came  over  that 
railroad  from  the  factory  in  Plainfield,  N.  J.,  in 
charge  of  William  Lindgren,  a  special  engineer,  who 
will  superintend  the  erection.  Tlie  safe  is  10  feet 
four  inches  long,  nine  feet  wide  and  nine  feet  high, 
and  weighs,  complete,  with  doors,  safe-deposit  boxes, 
interior  fittings  and  floor,  150.000  pounds.  This  is 
one  of  the  heaviest  safes  built,  and  will  occupy  a 
position  immediately  in  front  of  the  main  entrance 
of  the  building.  Special  foundations  have  been  pro- 
vided, and  the  entire  installation  will  cost  $55,000. 
Boxes  will  be  provided  in  this  safe  for  the  safe- 
keeping of  gems,  ingots,  bars  and  bricks  of  precious 
metals,  and  other  valuable  exhibits,  and  these  will 
be  allotted  to  exhibitors  by  the  Department  of  Mines 
and  Metallurgy.  The  door  of  the  safe  weighs  IoV4 
tons  and  swings  on  a  crane  hinge,  with  roller  and 
ball  bearings,  and  is  so  delicately  adjusted  that  it 
can  be  swung  by  a  child.  Twenty  radial  bolts  shot 
by  a  screw  device  and  controlled  b}^  a  Yale  &  Towne 
time  lock,  will  form  the  main  protective  element. 
Tlie  same  company  will  supply  the  safe  to  Collector 
J.  W.  Dunn,  who  will  receive  the  revenues  of  the 
exposition. 


in  the  construction  of  nearly  all  of  the  cable  tracks 
in  Chicago  were  designed  for  shallower  rails.  The 
track  rails  supported  by  these  yokes  range  from 
seven  inches  to  four  in  depth." 

Richard  McCulloch,  assistant  general  manager  of 
the  Chicago  City  Railway  Company  added  this : 
"The  ordinary  weight  of  girder  rails  will  run 
as  follow^s  in  height  and  weight :  4%-inch  rail 
weighs  55  pounds  per  yard ;  six-inch  rail,  75 
to  80  pounds  per  yard ;  seven-inch  rail,  85 
to  95  pounds  per  yard;  nine-inth  rail.  95  to  120 
pounds  per  yard.  "The  diflferences  in  weight  for  the 
same  height  arise  from  differences  in  the  width  of 
the  base,  the  thickness  of  the  web,  the  strength  of 
the  head  and  the  kind  of  head  used.  Kxperience  has 
demonstrated  that  with  a  modern  20  or  25-ton  car 
it  is  necessary  to  have  at  least  a  lOO-pound  rail  if 
good  service  is  to  be  given.  If  a  rail  lighter  than 
this  is  used,  with  frequent  service  of  heavy  cars,  it 
has  not  sufficient  stiffness,  and  this  lack  of  stiffness 
soon  results  in  loss  of  alignment  in  the  track,  wear- 
ing out  of  the  head  of  the  rail,  loosening  of  the 
paving  beside  the  rail,  low  joints,  broken  rails  and 
a  shaking  up  of  the  rolling  stock  as  it  runs  over 
the  track." 


Injunction  on  Tesla  Patents  Denied. 

Judge  Seaman  of  Milwaukee  has  decided  the  mo- 
tion for  injunction  made  under  Tesla  patents  Nos. 
381,968,  381,969,  382,280  and  382,281,  which  are  the 
Tesla  polyphase  patents.  The  suit  was  brought 
against  the  National  Electric  Company  of  Mil- 
waukee, and  the  device  involved  was  that  company's 
polyphase-synchronous  motor.  Judge  Seaman  found 
that  the  complainant  has  not  made  out  such  a  case 
of  infringement  as  is  required  in  a  matter  of  this 
kind.  The  case  was  argued  on  January  6th  and  7th 
by   Thomas   B.   Kerr  and  Parker  W.  Page  for  the 


Marconi  Plans  Overland  Test. 

It  is  said  to  be  Mr.  Marconi's  intention  to  make 
a  test  of  his  space-telegraph  system  at  long  dis- 
tances overland.  For  this  purpose  the  inventor  is 
erecting  a  station  at  Fraserburgh,  in  Scotland,  with 
a  view  to  establishing  communication  with  his  Corn- 
wall station  at  Poldhu.  The  Scotch  station,  how- 
ever, will  also  be  used  for  comm.unication  with 
ships,  and  it  is  ultimately  intended  to  establish  com- 
munication between  the  North  of  Scotland  and  Ice- 
land. Mr.  Marconi  was  in  Fraserburgh  last  month, 
but  will  shortly  cross  the  Atlantic  on  a  risit  to 
his  space-telegraph  installations  on  the  St.  Law-rence 
River. 
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"Wrinkles"  for  Central-station  Man- 
agers. 

In  central-station  practice  obstacles  come  up  not 
infrequently  which  may  possibly  be  overcome  by  the 
exercise  of  a  little  ingenuity  on  the  part  of  the 
operating  engineer  with  the  use  of  home-made  ap- 
partus  constructed  at  slight  expense.  Obviously 
examples  of  ready  resource  of  this  sort  are  of 
general  practical  value,  and  Mr.  Charles  H.  Wil- 
liams, general  superintendent  of  the  Madison  Gas 
and  Electric  Company  of  Madison.  Wis.,  is  doing 
a  service  to  the  whole  fraternity  in  collecting  and 
editing  such  "wrinkles"  for  a  report  which  is  to  be 
a  feature  of  the  convention  of  the  National  Electric 
Light  Association  to  be  held  in  Boston  next   May. 
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primary  and  secondary  sides,  and  the  transformer 
leads  are  fitted  with  clamp  connectors  of  large 
bearing  surface.  In  case  of  a  transformer  burnout, 
but  a  few  minutes  are  required  to  back  the  wagons 
up  to  the  pole,  clamp  on  the  connections  and  close 
the  switches,  the  regular  trouble  men  doing  the 
work  without  the  assistance  of  the  line  gan^. 

The  housing  is  wired  on  the  outside,  and  red 
lamps  placed  in  the  sockets  guard  against  the  wagon 
being  run  into  by  passing  vehicles  at  night  should  it 
be  necessary  to  let  it  stand  in  the  street  over  night. 

Line  Ammeter. 

Fig.  2  represents  a  "line  ammeter,"  which  is  a 
convenient  instrument  for  the  use  of  central-station 
operators. 

The    instrument    is    used    to    measure   the    current 


FIG.     I.        "WRINKLES, 

Following  are  three  sample  "wrinkles"  w-hich  will  be 
of  interest  to  the  readers  of  the  Western  Electrician, 
who  are,  in  their  turn,  urged  to  contribute  to  Mr. 
Williams'   collection. 

Home-made   Oil-cooled   Tr.xnsformers. 

For  maintaining  a  low  temperature  in  the  oil  of 
two  heavily  overloaded  booster  transformers  the  de- 
vice shown  in  Fig.  i  may  be  used  to  advantage. 
These  boosters  are  connected  to  i.ooo-volt  bus  bars 
and  are  designed  to  transmit  50  kilowatts  at  2,oco 
volts.  A  rapid  increase  in  business  on  the  circuits 
fed  by  the  boosters  made  it  necessary  for  them  to 
handle  a  load  2V2  times  their  normal  capacit}',  and 
in  so  doing  caused  them  to  run  dangerously 
hot.  New  apparatus  was  ordered,  but  tlie  usual  de- 
lay incident  to  ordering  special  apparatus  from  the 
large  electric  manufacturing  companies  caused  some 
alarm  lest  the  boosters  burn  out  before  the  new  ap- 
paratus arrived,  so  this  scheme  was  resorted  to.  It 
consists  essentially  of  a  small  circulating  pump 
which  draws  the  cooling  oil  from  the  boosters  near 
the  top  of  the  oil  level  and  forces  it  through  the 
system  of  piping  shown  in  the  diagram.  Water  drip- 
ping from  a  pipe  above  the  radiator  keeps  the  pipes 
cool  by  running  down  on  the  outside,  being  caught 
at  the  bottom  in  a  pan  which  drains  to  the  sewer. 
By  adjusting  the  speed  of  the  pump  the  oil  can  be 
maintained  at  any  desired  temperature  above  that 
of  the  cooling  water.  At  the  points  (I)  (1') 
insulating  joints,  consisting  of  short  pieces  of  rubber 
hose  are  placed  in  the  circulating  system. 

Previous  to  this  arrangement  the  temperature  of 
the  oil  was  in  one  instance  180°  F..  whereas  after- 
ward it  was   maintained  below  75°    F. 

A  Trouble  Transformer. 

It  frequently  happens  that  it  is  necessary  to  install 
a    transformer    at    some    point    on    the    distributing 
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flowing  in  a  conductor,  although  it  is  unnecessary  to 
open  the  circuit  to  measure  it.  The  great  value  of 
this  instrument  lies  in  its  ability  to  determine  instan- 
taneous demands  on  transformers  and  to  determine 
as  to  whether  the  loads  are  properly  balanced  on  the 
two    sides    of    three- wire    secondary    network. 

The  apparatus  consists  of  a  scries  transformer 
wound  on  a  two-piece  iron  ring,  so  arranged  that 
a  small  segment  of  the  ring  on  which  there  is  no 
winding  acts  as  a  hinge  to  be  opened  and  closed  OA'er 
the  conductor  carrying  the  current.  Connected  to 
the  transformer  coil  is  a  60-foot  length  of  duplex 
flexible  cable  ending  in  terminals,  which  fit  in  the 
binding  posts  of  a  suitably  calibrated  ammeter. 
which  reads  tlie  load  in  amperes  direct. 

To  operate  the  instrument  a  lineman  carries  the 
small  coil — weighing  about  two  pounds — up  the  pole 
to  the  secondary  leads  and  snaps  it  on.  while  a  man 
on  the  ground  reads  and  records  the  amount  of  cur- 
rent flowing.  The  use  of  this  instrument  will  also 
show  up  miscalculations  as  to  division  of  load  which 
lakes  place  in  secondar\'  network,  no  matter  how 
carefully  it  .may  have  been  estimated. 
To  Change  the  Diameter  of  a  Dynamo  Pulley 
FOR  Ortaining   Synchronous   Speeds. 


Where  it  is  difficult  to  obtain  pulleys  of  exact 
relative  sizes  for  sjmchronous  operation  of  gener- 
ators the  diameter  can  quite  easily  be  increased  one- 
■half  an  inch  by  means  of  a  paper  covering.  _  To  do 
this  the  pulley — no  matter  what  material  it  is  made 
of— should  be  thoroughly  cleaned  of  all  grease  and 
oil  and  the  surface  roughed  up  bv  scraping  or  draw 
filing.  Heavy  manila  paper  cut  to  the  right  width  is 
glued  on  to  this  surface,  being  careful  to  have  the 
glue  hot  and  not  too  thick.  Press  the  paper  firmly 
down  on  to  the  pulley  face  in  starting  and  then 
draw  the  paper  tight  as  the  pulley  is  turned,  pressing 
and  pounding  the  surface  carefully  as  each  addi- 
tional section  is  glued.  When  one  complete  cover 
is  fastened  to  the  face  of  the  pulley  the  glue  is 
applied  to  the  exposed  surface  of  the  paper  and  the 
operation  continued,  being  careful  to  see  that  no 
bubbles  or  wrinkles  arc  left  on  the  surface. 

If  it  is  desired  to  make  a  crown  on  the  pulley, 
this  can  be  done  by  gradually  narrowing  down  the 
width  of  the  sheets  which  are  being  glued.  This 
glued  paper  addition  to  the  pulley  forms  a  substan- 
tial, lasting  surface  and  makes  a  very  good  surface 
for  the  belt  to  drive  upon. 


"WRINKLES.    — PORTABLE    AMMETER. 


system  where  the  delay  due  to  the  labor  of  getting 
a  transformer  out  of  the  storehouse  and  hanging 
it  is   a  very  serious  matter. 

This  may  occur  at 'the  time  of  the  burning  out  of 
one  of  the  regular  line  transformers,  or  an  excep- 
tionally heavy  demand  mav  be  brought  upon  some 
particular  district,  say  for  a  day  or  two,  which  will 
require  a  considerable  increase  in  transformer  ca- 
pacity over  that  which  is  normally  demanded.  Con- 
siderable expense  and  labor  as  well  as  delay  can 
be  prevented  by  having  a  transformer  of  large  ca- 
pacity mounted  upon  a  light  wagon  and  housed  in, 
so  that  it  is  impossible  for  people  walking  along  the 
street  to  touch  the  transformer  or  lead  wires. 

At  the  station  where  this  scheme  is  put  into  service 
a  60-kilowatt  transformer  is  connected  up  with  leads 
thoroughly  insulated,  which  are  taken  out  of  the 
top  of  the  housing  covering  the  transformer ;  a 
locked  cabinet  contains  the  switch  and  fuses  for  both 


Water  and  Electric  Power  in  Isere, 
France. 

Writing  from  Grenoble,  France,  in  November. 
1903,  United  States  Consul  Nason  says:  "Last  year 
I  wrote  of  the  utilization  of  the  power  in  the  glacial 
and  mountain  streams  of  the  Alpine  region  of 
France.  The  utilization  of  this  force  in  distrib- 
uting electric  energy  is  transforming  the  conditions 
of  labor  and  lifting  Isere  into  one  of  the  most 
important  departments  in  France,  It  is  estimated 
that  the  hydro-electric  energy  obtained  through 
waters  already  'harnessed'  is  equal  to  75,ock)  horse- 
Dower.  while  the  hydraulic  factories,  more  than  a 
hundred  in  number,  in  which  the  water  similarly 
'barnessed'  is  utilized  directly,  represent  a  horse- 
power rising  from  20,oco  in  the  year  1880  to 
140,000  in  1900.  By  the  end  of  this  year  the  city 
of  Grenoble  will  have  installed  its-  new  system  of 
electric  lighting  from  a  waterpower.  source  27  miles 
distant,  in  the  valley  of  the  Romanche.  _  At  the 
present  time  the  electric  cables  are  being  laid 
throughout  the  city.  These  cables  are  two  inches 
in  diameter,  tar  covered,  and  all  placed  three  feet 
underground  and  covered  by  a  layer  of  tile  plates. 
An  abundance  of  light,  heat  and  power  at  a  greatly 
reduced  cost  will  thus  be  available  for  distribution. 
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During  the  first  half  of  the  year  the  street-car  lines 
from  Grenoble  to  Sassenage,  UrIage-les-Bains  and 
Vizille,  heretofore  served  by  steam  "dummies,'  were 
operated  by  electricity.  At  Vizille,  the  old  historic 
chateau,  with  its  lake  and  park — the  work  of  the 
renowned  Lesdiguieres  300  years  ago,  and  whence 
issued  the  first  fiame  of  the  French  revolution — is 
now  undergoing  transformation  at  the  hands  of  an 
English  company  and  will  be  opened  as  a  first-class 
hydro-electropathic    establishment   next    season." 


Constant-power-factor  Regulator. 

Arc-circuit  regulation  presents  many  difficultieSj 
particularly  series  arc  regulation.  A  constant-power- 
factor  regulator  is  a  piece  of  apparatus  which  has 
never  been  quite  attained.  Therefore,  it  is  interest- 
ing to  note  that  Malcolm  H.  Baker  of  East  Liberty, 
Pa.,  has  patented  and  assigned  to  the  Westinghouse 
Electric  and  Manufacturing  Company  such  a  regu- 
lator to  be  used  on  alternating  circuits,  being  espe- 
cially intended  for  arc-lighting  work. 

For  regulating  alternating-current  arc  lamps  in 
series,  use  has  been  made,  among  other  things,  of  a 
transformer  having  a  movable  secondary  coil  adapted 
to  assume  various  positions  relative  to  a  fixed  pri- 
mary coil,  and  a  practically  constant  current  has 
been  sought  to  be  niaintained  in  the  secondary  cir- 
cuit by  thus  altering  the  number  of  leakage  lines 
of  force  between  the  coils.  In  practice,  however,  it 
is  found  that  the  power  factor  of  a  circuit  of  this 
kind  is  decreased  as  the  load  is  decreased,  so  that 
at  one-quarter  load,  for  instance,  the  system  would 
still  be  absorbing  the  full  terminal  potential  of  the 
circuit  at  the  same  operating  current  as  at  full  load, 
and  although  the  actual  energy  consumed  would  be 
less,  yet  it  is  evident  that  the  conditions  would 
r,ot  be  favorable  for  economical  commercial  opera- 
tion. The  attempt  to  remedy  the  defects  of  this 
system   by  the  use   of  contacts   which  are   movable 


FIG.     r.  CONSTANT-FOWER-FACTOR    REGULATOR. — CROSS- 

SECTION    OF    MOVABLE    AND    STATIONARY  COILS. 

upon  the  secondary  winding  of  the  transformer  is 
attended  with  other  difficulties,  such  as  that  of  a 
multiplication  of  the  parts,  a  complication  of  tlie 
apparatus,  and  excessive  sparking  and  wear  where 
the  movable  contact  travels  over  the  various  sta- 
tionary contact  points  connected  with  the  secondary 
winding. 

The  object  of  Mr.  Baker's  invention  is  to  bring 
about  constant-current  regulation  in  alternating-cur- 
rent series  circuits  by  a  device  which  shall  maintain 
a  practically  constant  power  factor  at  all  loads,  be 
automatic  in  action,  and  be  free  from  moving  elec- 
trical   contacts    or    other    complications. 

A  sectional  view  showing  the  parts  in  the  position 
they  occupy  at  approximately  full  load  is  shown  in 
Fig.  I,  and  Fig.  2  is  a  side  elevation  showing  no- 
load  position. 

Referring  to  the  drawings  it  will  be  seen  that 
a  U-shaped  iron  core  of  suitable  dimensions  is  pro- 
vided, and  upon  one  leg  of  the  core  are  mounted 
two  coils,  the  inner  one  of  which  is  stationary  and 
the  other  movable,  the  coils  being  so  arranged  that 
one    of    them    may    completely    inclose    the    other. 

The  fixed  coil  may  be  talcen  as  the  primary  coil 
of  a  transformer  connected  with  some  suitable 
source  of  supply,  as  shown  in  Fig.  2.  The  movable 
coil  may  be  made  the  secondary  of  the  transformer 
and  be  placed  in  series  with  a  number  of  arc  lamps 
or  other  electrical  translating  devices. 

W'hen  the  movable  coil  is  in  its  lowest  position, 
completely  inclosing  the  fixed  coil,  the  device  is 
simply  a  static  transformer  of  the  open  magnetic- 
circuit  type.  Any  movement  of  the  secondarj'  coil 
away  from  the  position  described  will  result  in  car- 
rying a  portion  of  the  secondary  coil  out  of  the 
direct  magnetic  field  through  the  iron  core,  and 
this  portion  will  to  a  great  extent  become  inopera- 
tive so  far  as  the  action  of  transformation  is  con- 
cerned. If  the  two  coils  shall  have  been  so  wound 
that  the  secondary  and  primary  voltages  are  equal 
when  the  movable  coil  is  completely  inclosing  the 
fixed  coil,  and  if  the  movable  coil  is  then  raised  to 
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a  position  where  half  its  turns  are  above  and  out  of 
the  magnetic  field  through  the  iron  core,  it  is  evi- 
dent that  the  active  turns  of  the  movable  coil  are 
halved.  If  the  movement  be  still  further  continued 
and  the  movable  coil  be  raised  until  it  is  completelj^ 
outside  the  magnetic  field,  there  will  be  no  action 
of  transformation,  and  hence  the  secondary  voltage 
will  be  zero. 

As  the  active  turns  of  the  secondary  coil  are  de- 
creased in  this  way  the  local  reactance  of  the  fixed 
coil  increases  until  at  the  position  of  complete  re- 
moval of  the  secondary  coil  the  primary  coil  is 
simply  an  inductance  across  the  electrical  source  of 
supply  of  such  amount  that  the  current  flowing  is 
negligible.  In  other  words,  the  action  of  the  pri- 
mary coil  is  the  same  as  takes  place  in  the  primary 
of  any  static  transformer  when  the  number  of  turns 
of  the  secondary  coil  is  varied. 

In  passing  through  the  various  steps  from  a  po- 
sition of  completely  inclosing_the  primary  coil  to  a 
position  of  complete  removal  from  the  magnetic  field 
the  voltage  of  the  secondary''  varies  from  a  maximum 
to  a  minimum,  as  does  the  current  of  the  primary. 
Now,  since  the  apparent  primary  watts  are  also 
diminished  in  this  way.  the  ratio  of  the  true  pri- 
mary to  the  apparent  primary  watts  constituting  the 
power  factor  remains  approximately  constant. 

It  is  possible  to  provide  a  mechanical  force  which 
shall  so  act  upon  the  secondary  coil  as  to  carry  it 
automatically  into  such  a  position  with  relation  to 
the  primary  coil  and  the  core,  after  any  change  of 
resistance  takes  place  in  the  external  circuit  of  the 
secondary,  that  the  secondary  voltage  sliall  always 
be  of  such  value  as  to  maintain  practically  constant 
current.  This  mechanical  device  is  illustrated  in  Fig. 
2  as  a  weight  attached  to  one  end  of  a  bent  lever, 
the  other  end  of  which  is  secured  by  a  link  to  the 
top  plate  or  cap  of  the  secondaiy  coil. 

The  position  which  the  coils  occupy  when  the 
secondary  completely  incloses  the  primary  is  the 
position  of  full  load.  Should  a  lamp  or  other  trans- 
lating device  be  switched  out  of  the  external  cir- 
cuit the  voltage  in  the  secondary  circuit  will  tend 
to  drop  and  an  impulse  of  repulsion  between  the 
movable  coil  and  the  fixed  coil  and  core  will  be  set 
up,  this  impulse  at  first  of  considerable  value.  When, 
however,  other  lamps  are  switched  out  and  the  sec- 
ondary coil  travels  still  farther  away  from  the  pri- 
mary coil  the  repuhive  effort  diminishes.  If,  therefore, 
the  mechanical  force  represented  by  the  weight  is  to 
vary  automatically  so  as  to  bring  the  secondary  cqil 
to  equilibrium  at  a  point  Wihere  it  will  maintain  con- 
stant current  after  changes  in  the  resistance  of  the 
external  circuit  have  been  introduced,  it  is  evident 
that  the  counterweight  or  force  must  act  so  as  to 
increasingly  assist  the  repulsive  force  by  substan- 
tially  the    same   amount  as  the   repulsive   effort   de- 
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FIG.    2.       CONSTANT-POWER-FACTOR    REGULATOR. — 
GENERAL    VIEW    OF    APPARATUS. 

creases  with  increments  of  travel  in  the  movable  coil. 
The  arrangement  illustrated  in  Fig.  2  is  one  which 
meets  these  requirements.  It  will  be  seen  that  as 
the  movable  coil  travels  upward  and  away  from  the 
fixed  coil  the  weight  increases  in  effect,  owing  to 
the  angle  which  is  given  to  the  lever.  This  angle  is 
a  critical  angle  and  its  value  may  be  determined 
mathematically    or    experimentally. 


Western  Union-Bell  Litigation. 

Everett  W.  Burdett  of  Boston  has  been  appointed 
as  a  special  master  to  review  the  matter  of  the  dis- 
pute between  the  Western  Union  Telegraph  and 
American  Telephone  and  Telegraph  companies. 
Judge  Colt  of  the  United  States  Circuit  Court  in 
Boston  has  ordered  that  the  defendant  account  and 
report  to  Mr.  Burdett  such  evidence  as  either  party 
may  request  and  that  both  parties  produce  before  the 
master  all  deeds,  books,  papers  and  writings  in  their_ 
custody  to  be  examined  as  the  master  shall  direct. 
As  readers  of  the  Western  Electrician  are  aware,  the 
dispute  relates  to  the  amount  of  certain  rovalties,  the 
Western  Union  company  having  been  successful  in 
its  main  contention. 


WESTERN    ELECTRICIAN 

Moodie-Small    Selective    Signaling 
System. 

An  ingenious  method  of  selective  signaling  is  one 
just  patented  by  Kenneth  Moodie  and  John  S. 
Small,  both  of  Chicago,  and  assigned  to  Richard 
H.  Pierce  of  Boston  and  Samuel  G.  Neiler  of  Chi- 
cago. 

Broadly  speaking,  the  idea  embodied  consists  in 
placing  in  one  circuit  a  number  of  solenoids  ener- 
gized wholly  or  in  part  by  windings  in  the  circuit. 
In  a  second  or  operating  circuit  is  a  second  set  of 
windings,  each  one  so  arranged  as  to  be  able  to 
neutralize  tihe  effect  of  the  corresponding  coil  in 
the  other  circuit,   when   supplied    with   the   requisite 
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clear.  In  the  drawing,  (A)  represents  what  will  be 
termed  the  "main  circuit."  For  most  uses  of  the 
apparatus  this  main  circuit  will  be  normally  closed, 
as  shown,  thereby  providing  a  continuous  current 
flowing  in  the  direction  indicated  by  the  arrows 
around  the  circuit  and  through  the  coils  (B)  (C) 
and  (D).  The  coils  may  be  simple  solenoids  or 
may  be  wound   about  cores. 

The  "operating  circuit"  (G)  is  normally,  open 
and  is  controlled  by  means  of  the  switch  (H),  ar- 
ranged to  close  the  circuit  at  will  through  contacts 
(i')  (2')  and  (3').  Arranged  in  the  circuit  (G) 
and  between  the  contacts  are  resistances  (e)  and 
(f).     Interposed    in    the   operating    circuit    (G)    are 
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MOODIE-SMALL    SELECTIVE    SIGNALING    SYSTEM.— DIAGRAM    OF    CIRCUITS. 


current.  The  electromagnets  serve  to  operate  loca' 
circuits  for  the  devices  which  do  the  signaling.  Th< 
system  is  adapted  for  telephone  party-line  signaling, 
for  use  with  electrically  operated  semaphores,  in 
block  systems,  electrical  transmission  in  typewriting, 
etc.  I, 

A  device  embodying  the  invention  may  be  con- 
structed in  any  one  of  several  ways.  For  instance, 
the  coils  in  the  primary  circuit  may  be  arranged  in 
series,  each  coil  having  the  same  number  of  turns 
as  every  other  and  each  ^  one  being  supplied  with 
a  current  having  the  same  amperage  as  that  flow- 
ing through  the  other  main-circuit  coils.  When  so 
arranged,  the  neutralizing  coils  interposed  in  series 
in  the  second  or  operating  circuit  will  differ  in 
number  of  turns  from  each  other,  and  by  any  well- 
known  convenient  means  affecting  the  operating  cir- 
cuit the  amperage  of  the  current  supplied  to  the 
operating  coils  may  be  varied  at  will,  so  that  a  cur- 
rent may  be  supplied  to  any  one  of  the  operating 
coils,  which  shall  serve  to  neutralize  the  electro- 
magnetic effect  of  its  complementary  main-circuit 
coil  without  neutralizing  others  of  the  main-circuit 
coils.  So,  also,  if  desired,  the  main-circuit  current 
may  be  so  shunted  that  certain  main-circuit  coils 
will  receive  a  current  of  different  amperage  from 
other  main-circuit  coils,  in  which  event  all  the  coils 
in  each  circuit  may  be  of  uniform  number  of  turns, 
the  amperage  of  the  operating  current  being  varied 
at  will  by  the  operator  as  before,  to  enable  him 
to  neutralize  any  of  the  main-circuit  coils.  So,  also, 
the  coils  may  be  arranged  in  series  or  in  multiple 
and  the  details  of  the  windings  may  be  varied  in 
numerous  waj'S  familiar  to  a  practical  electrical 
engineer,  and  the  amperage  of  the  current  may  be 
varied  by  varying  the  voltage  or  by  varying  the 
resistance,   or   both. 

Although  it  has  been  stated  that  the  coils  are 
so  arranged  with  regard  to  each  other  than  an  op- 
erating coil  will  "neutralize"  its  complementarj' 
main-circuit  coil  or  will  have  the  "same  number" 
of  ampere-turns,  it  will  be  understood  that  it  is 
only  necessary  to  neutralize  the  effect  of  the  main- 
circuit  coil  to  such  an  extent  as  shall  permit  the 
armature  spring  or  other  force  acting  upon  the 
armature  in  opposition  to  the  pull  of  its  magnet 
to  draw  such  armature  away  from  the  magnet  to 
any   desired   extent. 

By  referring  to  the  accompanying  diagrammatic 
view   of  the   apparatus,   its   operation   will   be  made 


ffl coils  (b)  (c)  and  (d)  of  different  resistances. 
SgCuils  (b)  (c)  (d)  are  so  arranged  that  when  the 
y;?operating  circuit  is  closed  the  current  will  flow 
^i[v,  through  them  in  a  direction  opposite  to  that  of  the 
''<  main-circuit  current  flowing  through  the  coils  (B) 
*'/C)    (D). 

''■'.  With  the  parts  arranged  in  their  normal  position, 
it  may  be  assumed,  merely  for  convenient  illustration, 
that  each  of  the  coils  (B)  (C)  (D)  has  300  turns  and 
offers  a  resistance  of  30  ohms.  Disregarding,  there- 
fore, any  additional  incidental  resistance  in  the  cir- 
cuit, the  total  resistance  in  the  circuit  will  be  90 
ohms.  If  the  circuit  (A)  is  supplied  with  a  current 
at  180  volts,  it  follows  that  with  a  total  resistance 
in  the  circuit  of  90  ohms  there  will  be  a  current 
of  two  amperes,  which  will  give  600  ampere-turns 
in  each  of  the  coils  (B)  (C)  (D).  Assume  that 
(b)  (c)  (d)  in  the  operating  circuit  have  100,  200 
and  300  turns  and  offer  a  resistance  of  10,  20  and 
30  ohms,  respectively,  or  a  total  resistance  of  60 
ohms.  If,  now,  the  switch  (H)  is  closed  to  contact 
(i'),  and  thereby  the  circuit  (G)  is  supplied  with 
a  current  of  360  volts,  a  current  of  six  amperes 
will  flow  in  the  operating  circuit.  This  current  of 
six  amperes,  passing  through  coil  (b>,  having  100 
turns,  will  give  600  ampere-turns,  which  will  exactly 
neutralize  the  Coo  ampere-turns  in  (B),  which  has 
300  turns,  and  is  supplied  with  a  current  of  two 
amperes.  It  follows,  however,  that  the  operating 
current  of  six  amperes  supplied  to  coil  (c),  having 
200  turns,  will  produce  1.200  ampere-turns,  which 
will  reverse  the  magnetism  of  core  (2),  and 
the  same  current  will  produce  i,8oo  ampere-turns 
in  coil  (d),  which  will  reverse  the  magnetism  of 
core    (3). 

If  it  is  desired  to  release  armature  (J),  the  switch 
(H)  is  turned  to  contact  (2').  throwing  the  operat- 
ing current  through  resistance  coil  (e)  of  60  ohms 
resistance,  whereby  the  total  resistance  in  circuit 
( G)  is  increased  to  120  ohms  and  the  amperage  is 
reduced  to  three.  This  current  of  three  amperes 
supplied  to  coil  (b)  will  only  produce  300  ampere- 
turns,  which  will  be  insufficient  to  neutralize  (B)  ; 
but  this  current  of  three  amperes,  passing  through 
coil  (c)  of  200  ohms  resistance,  will  produce  600 
ampere-turns,  which  will  neutralize  the  effect  of 
coil  (C)  and  will  release  armature  CJ).  while  the 
two-ampere  current  will  produce  1,200  ampere-turns 
in  coil  (d)  and  will  consequently  reverse  the  mag- 
netism of  core   C3). 

While  the  control  of  but  two  local  circuits  for 
ooerating  telephone  bells  or  semaphores  has  been 
shown,  it  may  be  readily  seen  that  the  system  could 
be  made  to  apply  to  a  large  number  of  solenoids  by 
having   the   necessary   current-var^'ing    devices. 
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The  practicable  gas  turbine  seems  to  be  still  some 
distance  in  the  future,  but  an  English  engineering 
journal  describes  briefly  an  adaptation  of  the  idea 
which  is  interesting.  It  consists  of  a  turbine  op- 
erated by  the  exhaust  of  a  gas  engine.  The  turbine 
consists  of  a  pair  of  disks,  the  one  fixed  and  the  other 
revolvable,  the  latter  having  a  single  ring  of  semi- 
circular, under-cut  pockets.  The  fixed  disk  is  se- 
cured against  the  machined  face  of  an  intermediate 
casting  provided  with  a  sadcile  adapted  to  bear  upon 
the  heat-conducting  ribs  of  an  internal-combustion 
engine.  The  gas-engine  piston  is  arranged  to  over- 
run a  port  admitting  the  exhaust  gases  to  passages 
in  the  intermediate  casting,  and  thence  to  the  pockets 
in  the  revolvable  disk.  From  these  pockets  the  gases 
pass  to  an  intermediate  chamber,  and  then  through 
an  exhaust  passage  to  the  atmosphere.  The  cir- 
cumference of  the  rotating  disk  is  provided  with 
ventilating  vanes,  suitably  located  to  cause  a  suction 
of  air,  through  specially  arranged  annular  apertures, 
to  the  cooling  jacket  of  the  cylinder.  No  data  are 
given  of  the  economy  and  efficiency  of  this  novel 
combination.  Without  further  information  one  will 
be  apt  mentally  to  assign  it  to  the  vast  chamber  con- 
taining the  curiosities  of  mechanics. 


Before  a  Swedish  scientific  society  Mr.  G.  Gran- 
qvist  recently  read  a  paper  on  the  thermic  conductiv- 
ity of  electric-arc  electrodes.  His  conclusions  are  of 
interest.  Carbon  arcs  show  in  many  respects  great 
dift'erences  from  arcs  between  metallic  electrodes, 
these  differences  being  striking  when  the  arc  is  main- 
tained by  alternating  currents.  Whereas,  for  in- 
stance, no  difficulty  is  encountered  in  producing  car- 
bon arcs  by  means  of  alternating  currents  if  both 
electrodes  are  of  carbon,  or  metal  arcs  in  the  case 
of  one  electrode  being  of  carbon  and  the  other  of 
metal,  it  has  so  far  been  impossible  to  maintain  an 
arc  between  two  metallic  electrodes  by  means  of 
alternating  current  of  ordinary  voltage  and  fre- 
quency. As  this  seems  to  be  due  to  the  great  dif- 
ference in  thermic  conductivity  of  carbon  and  metal 
electrodes,  tlie  author  has  investigated  the  role  in- 
cumbent on  the  thermic  conductivity  of  electrodes 
with  both  direct-current  and  alternating-current  arcs. 
In  alternating-current  arcs  it  is  found  that  the  state 
of  equilibrium  is  alternately  stable  and  unstable. 
In  the  latter  case  both  the  electrodes  and  the  arc 
itself  are  found  to  be  cooled,  and  if  this  cooling  ex- 
ceeds a  certain  limit,  the  arc  ceases.  The  smaller 
the  energy  supplied  in  the  stable  slate,  and  the  greater 
the  thermic  conductivity  of  the  electrodes,  the  higher 
will  be  the  rate  of  cooling  of  the  arc,  and  the  shorter 
the  unstable  period,  provided  the  arc  does  not  cease. 
The  thermic  conductivity  of  the  electrode  is  thus 
found  to  play  a  much  greater  part  with  alternating 
than  with  direct-current  arcs. 


iMuNiciPAL  TELEPHONY  is  iiot  such  a  burning  ques- 
tion in  the  United  States  as  in  Great  Britain,  but  it 
forms  a  very  live  topic  of  discussion  in  Evansville, 
Ind.,  a  prosperous  city  having  over  59,000  inhabi- 
tants in  1900.  In  that  city  the  Bell  licensee  company 
is  unpopular,  and  an  effort  is  under  way  to  establish 
a  municipal  telephone  system,  or,  at  any  rate,  a 
system  operated  by  a  corporation  in  which  the  city 
shall  be  largely  interested.  This  is  a  very  bald 
statement  of  the  case,  for  there  have  been  suits  and 
counter-suits  at  law,  measures  of  various  sorts  by 
the  city  authorities,  mass  meetings  and  discussions, 
until  the  situation  has  become  a  complicated  one. 
At  present  injunction  proceedings  instituted  by  a 
former  judge  are  about  to  be  heard  in  the  Superior 
Court  at  Princeton,  on  change  of  venue,  in  which 
the  right  of  the  city  to  become  a  party  to  a  "private- 
stock  municipal  telephone  company"  is  in  issue.  It 
is  now  asserted  that  the  sentiment  in  favor  of  the 
so-called  municipal  telephone  exchange  has  mate- 
rially diminished  during  the  last  few  weeks,  due 
somewhat  to  the  signal  illustration  of  the  failure 
of  municipal  ownership  and  operation  of  the  local 
waterworks.  This  plant  has  not  paid  the  interest 
on  the  bonded  debt  nor  a  cent  of  revenue  into  the 
city  treasury,  and  now,  it  is  said,  an  engineering 
blunder  is  to  cost  the  city  $50,000  to  make  the  plant 
serviceable.  These  facts  are  set  up  as  arguments 
against  municipal  ownership  and  operation  of  any 
other  public  utilitj'.  It  is  charged  that  the  three 
members  of  the  board  of  control  are  each  drawing 
a  salary  for  giving  the  waterworks  tlie  amount  of 
attention  they  can  spare  from  their  private  business; 


that  a  superintendent  and  force  of  employes,  holding 
position  by  reason  of  political  service,  all  draw  good 
salaries;  that  expert  engineers  living  far  away  are 
frequently  called  into  consultation,  and  that  the  most 
visible  result  of  the  efforts  of  the  whole  combination 
is  the  extravagant  size  of  the  fees  charged.  What 
reason,  it  is  asked,  with  considerable  force,  is  there 
to  doubt  that  a  municipal  telephone  exchange  will 
not  be  conducted  in  the  same  way,  with  similar 
supernumeraries  and  like  experience.  It  is  pointed 
out,  too,  that  a  municipal  exchange  would  labor 
under  great  disadvantage  in  being  unable  to  give 
long-distance  connections.  On  the  whole,  the  idea 
of  giving  municipal  telephone  service  is  losing  ground 
—and  this  is  what  generally  happens,  in  this  country, 
when  the  question  of  municipal  ownership  and  op- 
eration of  public  utilities  is  given  dispassionate  study. 
But  the  telephone  situation  in  Evansville  is  a  pecu- 
har,  many-angled  affair,  and  it  is  impossible  to  fore- 
tell the  final  outcoine,  which  will  be  awaited  with 
great    interest. 


Electric  freight  delivery  in  tunnels  25  to  30  feet 
below  the  level  of  the  streets  is  a  feature  of  the 
industrial  life  of  Chicago  that  may  be  expected  to  be 
in  service  in  less  than  a  year's  time.  The  prepara- 
tions that  are  making  for  this  work,  utilizing  the 
fine  system  of  tunnels  built  by  the  Illinois  Telephone 
and  Telegraph  Company,  are  interesting  and  form 
the  subject  of  the  leading  article  in  this  issue  of  the 
Western  Electrician.  The  telephone  system  itself 
is  of  much  interest,  because  it  utilizes  a  large  auto- 
matic e.xchange;  it  has  been  described  in  several 
articles  previously  published  in  this  journal.  But  the 
freight-delivery  development  is  of  later  date,  and  the 
first  illustrated  description  of  the  work  under  way  is 
given  in  this  number.  It  is  to  be  understood  that 
the  tunnels  are  in  existence  only  under  the  streets 
of  the  downtown  business  district,  but  this  busy 
center  is  pretty  well  covered,  as  is  shown  by  the 
map.  This  is,  of  course,  the  portion  of  the  city 
that  is  most  congested  by  traffic  teams.  This  dis- 
trict is  surrounded  by  six  large  railroad  freight 
depots,  and  all  of  these  sources  of  present  street 
traffic  are  reached  or  can  be  reached  easily  by  the 
tunnels.  Another  conspicuous  source  of  street  con- 
gestion in  the  downtown  streets  is  coal  teaming,  and 
it  is  apprehended  that  a  great  deal  of  this  traffic 
can  be  done  through  the  tunnels  on  the  cars  of  a 
narrow-gauge  electric  railroad.  The  tunnels  are 
comparatively  deep-level  ones,  and  it  is  proposed  to 
bring  goods  from  them  to  the  basements  of  office 
buildings  and  other  structures  by  elevators,  although 
it  is  suggested  that  future  buildings  may  be  con- 
structed with  sub-basements  or  sub-sub-basements 
extending  down  to  the  tunnel  level.  Another  prom- 
ising possibility  is  the  carriage  of  mail  between  the 
main  postoffice,  the  downtown  branch  postoffices  and 
the  railroad  stations.  It  is  also  evident  that  the 
newspapers  might  make  use  of  the  tunnels  in  send- 
ing their  mail  editions  to  the  trains.  In  fact,  it  is 
apparent  that  the  tunnel  freight  service  proposed 
has  manifold  opportunities  of  great  usefulness  and 
that  it  ought  to  reduce  materially  the  number  of 
heavy  teaming  wagons  on  the  downtown   streets. 

Physically,  the  project  presents  no  obstacles  or 
particularly  new  problems.  It  is  simply  an  adapta- 
tion and  expansion  of  the  electric  railway  as  already 
in  use  in  mines.  But  it  will  be,  of  course,  a  much 
more  comprehensive  and  carefully  worked-out  sys- 
tem than  any  mining  installation.  It  will  be  a  nar- 
row-gauge railway  system  rather  than  a  tramway. 
One  particularly  interesting  feature  is  the  adoption 
of  the  rack-and-pinion  to  furnish  traction,  the  rack 
of  this  apparatus  also  doing  service  as  one  side  of 
the  electrical  circuit  supplying  current  to  the  motors. 
This  combination  is  certainly  a  novel  one,  so  far 
as  we  are  aware.  It  economizes  space  and  material. 
The  rack  is  probably  adopted  because  the  small  loco- 
motive will  not  possess  weight  enough  to  pull  the 
heavily  laden  cars  by  adhesive  friction  alone.  The 
whole  project  is  one  of  great  interest,  not  only  to 
engineers,  but  to  all  interested  in  municipal  prob- 
lems as  well.  It  is  rather  remarkable  that  while 
Chicago  is  in  a  disgracefully  backward  state  so  far 
as  its  surface  transportation  is  concerned,  it  led  all 
American  cities— and  all  other  cities,  in  fact,  with 
the  exception  of  Liverpool — in  the  adoption  of  the 
elevated  electric  railway,  while  now  it  is  blazing  the 
way  in  a  subterranean  system  of  electric  freight 
transportation. 
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Effect   of  the    Baltimore    Fire    on    Elec- 
trical Interests. 

On  February  7th  and  8th  one  of  the  most  disas- 
trous fires  in  the  history  of  the  country  occurred 
in  Baltimore.  For  27  hours  the  flames  raged  in  the 
heart  of  the  city,  destroying  its  finest  buildings  and 
laying  waste  to  property  of  a  value  variously  esti- 
mated from  $75,000,000  to  $125,000,000.  Firemen 
and  apparatus  from  cities  as  far  away  as  New  York 
were  hurried  to  the  scene,  but  seemed  to  be  unable 
to  make  headway  against  the  flames  until  they  had 
partially   burned   themselves   out. 

Electrical  properties  in  the  city  received  a  severe 
blow  along  with  the  rest.  The  United  Railways  and 
Electric  Company,  which  operated  354  miles  of  elec- 
tric railway  in  and  about  the  city,  met  with  most 
serious  losses.  As  soon  as  the  flames  reached  the 
great  power  house  there  was  a  terrific  explosion  and 
the  building  and  its  machinery  were  wrecked  and 
were  soon  a  mass  of  flames.  Of  course  all  street- 
car service  is  stopped,  for  even  if  a  temporary  plant 
could  be  put  into  shape  the  streets  are  a  mass  of 
wreckage  a.r.d  wires  of  every  description  are  in  a 
tangle. 

The  power  house  of  the  United  Electric  Light 
and  Power  Company,  an  allied  concern,  was  also 
destroyed-     It  was  a  large  and  expensive  plant. 

Telephone  service  was  suspended,  for  many  of  the 
exchanges  were  burned.  The  building  of  the  Mary- 
land Telephone  Company  (Independent)  was  de- 
stroyed. The  Mount  Vernon  Telephone  Company 
lost  its  exchange,  as  did  also  the  Chesapeake  and 
Potomac    Telephone    Company    ( Bell) . 

Great  credit  is  due  to  the  telegraph  companies 
for  maintaining  the  service  that  they  did  under  the 
conditions.  The  Western  Union  and  Postal  Tele- 
graph-cable Companies'  main  offices  were  destroyed. 
Within  12  hours  after  the  fire  started  both  companies 
were  helpless.  By  daylight  on  the  Sth,  however, 
there  were  linemen  on  the  ground  from  Philadelphia, 
New  York  and  Washington  in  charge  of  the  super- 
intendents and  managers  of  these  districts,  and  in 
less  than  six  hours  the  Western  Union  company 
had  established  three  offices — one  at  Camden  station 
for  the  southern  circuit,  another  on  North  Eutaw 
Street  for  the  western  business,  and  a  third  at  the 
corner  of  Saratoga  and  North  Streets  for  the  north- 
ern circuit. 

The  Postal  company,  whose  main  office  was  in 
the  Continental  Trust  Building,  was  forced  to  vacate 
its  office,  but  before  daylight  the  company  had  estab- 
lished quarters  at  Orleans  and  Fort  Streets,  where 
business  was  handled  almost  as  smoothly  as  usual. 

The  volume  of  business  handled  was  enormous 
considering  the  difficulty  encountered  by  both  com- 
panies in  repairing  their  broken  wires.  Never  was  a 
body  of  linemen  more  handicapped.  A  short  time 
after  the  flames  began  to  spread  all  the  electric-light 
wires  were  prostrated.  When  night  came  on 
the  linemen  were  left  in  utter  darkness.  This  did 
not  deter  them  in  their  perilous  work.  The  men 
mounted  the  poles  and  literally  felt  their  way 
through  the  network  of  wires  with  death  near  at 
hand.  Their  remarkable  task  was  rewarded  later 
by  a  complete  straightening  out  of  all  wires  without 
a  single  accident  to  a  lineman. 


Chicago  Automobile  Show. 

The  third  annual  automobile  show  held  under 
the  joint  auspices  of  the  National  Association  of 
Automobile  Manufacturers  and  the  Chicago  Auto- 
mobile Club  is  being  held  at  the  Coliseum  as  the 
Western  Electrician  goes  to  press,  the  closing  day 
being  set  for  February  13th.  The  show  this  year 
is  far  ahead  of  any  of  the  preceding  ones  held  in 
Chicago,  and  many  of  the  manufacturers  and  fan- 
ciers do  not  hesitate  in  pronouncing  it  the  most 
successful  ever  held  in  this  country.  Every  avail- 
able space,  even  to  the  annex  and  galleries,  is  taken 
up,  and  the  exhibits  of  automobiles  and  accessories 
display  a  marked  degree  of  advancement  for  1903. 
It  is  distinctly  an  American  show,  but  few  foreign 
ideas  being  displayed.  All  the  large  manufacturers 
are  represented,  arid  some  of  the  fine  cars  on  ex- 
hibition are  conceded,  in  nearly  every  detail,  to  be 
equal  to  any  of  the  foreign  machines.  The  exhibits 
are  tastefully  arranged,  and,  with  the  profuse  use 
of  electric  lights,  presents  an  attractive  picture. 
A  more  detailed  account  of  the  electrical  exhibits 
will  be  given   next   week. 
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George  Westinghouse. 

Portraits  of  George  Westinghouse  are  not  fre- 
quently published,  for  Mr.  Westinghouse  is  not  a 
man  who  has  sought  publicity,  although  when  he 
has  had  anything  to  say  that  he  considered  of  gen- 
eral interest  he  has  taken  the  straightforward  course 
of .  expressing  his  views  in  a  letter  over  his  own 
signature  in  the  public  press.  Readers  of  the  West- 
ern Electrician  will  be  interested  in  the  accompany- 
ing picture,  therefore,  which  is  a  late  and  excellent 
likeness.  It  is  reproduced  from  the  Electric  Club 
Journal,  the  new  organ  for  the  Electric  Club  of 
Westinghouse  employes. 

At  a  recent  dinner  given  in  Pittsburg  for  the  dis- 
trict managers  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  Mr.  Frank  H.  Taylor,  vice- 
president  of  the  company,  spoke  in  a  feeling  yet 
manly  and  judicious  way  about  Mr.  Westinghouse — 
his  work  and  his  characteristics.  He  described  his 
chief  as  a  mechanic,  an  inventor,  a  financier,  a  friend 
of  labor,  a  tireless  organizer  and  a  founder  of  en- 
during industries,  and  among  other  things  he  said : 

"Some  of  the   peculiarities  which  have  aided  him 


A  49-year  franchise  has  been  granted  to  the  Illi- 
nois Central  Electric  Railway  for  the  construction 
of  tracks  and  operation  of  cars  in  the  city  of  Can- 
ton, 111.  At  least  one  mile  of  the  railway  must  be 
in  operation  by  December,  1905. 
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to  acquire  his  present  position  may  be  illustrated. 
For  example,  it  is  unusual  for  an  inventive  genius 
to  be  so  perfectly  open-minded  to  the  inventions  of 
others.  I  sometimes  think  he  is  as  happy  over  the 
discoveries  of  other  minds  as  though  they  were  his 
own.  He  has  found  a  means  for  the  development 
of  new  inventions  all  his  life.  Great  intellects  have 
worked  for  him,  been  encouraged  and  protected  by 
him.  I  name  at  random  Shallenberger,  Tesla,  Scott. 
Parsons.  Nernst,  Ruud,  Cooper  Hewitt,  Thomas, 
Davis.  Bremer,  Lamme,  Wurts,  Lange. 

"His  mind  is  constantly  reaching  out  into  the 
future,  and  after  one  has  been  much  with  him  it 
becomes  practically  impossible  to  live  altogether  in 
the  present,  because  there  is  brought  to  view  at  every 
turn  possibilities  of)  new  things  yet  undeveloped 
which  are  to  serve  future  generations  at  a  time  when 
the  world  has  advanced  far  beyond  its  present  stage. 

"There  is  always  present  the  evidence  of  good  will 
toward  everj'one — a  quick  appreciation  of  the  good 
points  of  other  people.  In  the  course  of  his  life  he 
has  been  forsaken  by  friends,  who  lacked  coura'ge 
to  follow  him.  and  in  its  main  crisis  he  was  greatly 
hampered  by  heart-breaking  incidents  of  this  kind. 
Yet  no  one  has  ever  heard  him  say  an  unkind  word 
of  these  men.  His  foresight  is  phenomenal.  The 
industries  in  this  country  have  grown  up  even  faster 
than  seemed  wise  to  a  great  many  who  were  asso- 
ciated with  him.  They  did  not  see  the  value  of 
wliat  he  was  doing  as  clearly  as  he  saw  it.  and  time 
alone  has  justified  the  thoroughness  with  which  plans 
have  been  laid,  buildings  designed  and  executed. 
Energj-  and  expense  have  not  been  spared  upon  any 
of  his  works.  They  have  been  developed  in  such 
a  way  that  they  can  be  extended  forever. 

"No  sooner  had  provision  been  made  for  this 
country  than  many  of  his  closest  friends  were  startled 
by  a  move  upon  Europe  and  the  markets  of  the 
world.  Some  men  have  charged  this  move  to  a 
mere  ambition  to  plant  his  name  in  Europe.  They 
wondered  that  he  should  tax  his  resources  and  take 
upon  himself  the  tremendous  strain  which  has  finallj"- 
resulted  in  the  great  organisations  and  plants  in 
England.  France.  Russia  and  Germany. 

"The  associates  who  questioned  his  wisdom  did 
not  have  his  foresight  and  did  not  see  that  these 
things  were  necessary  for  the  protection  of  the  initial 
developments  in  the  United  States.  I  give  no  im- 
portance to  my  own  judgment  in  this  matter,  but 
Mr.  Westinghouse  knew  that  the  foundations  here 
would  have  been  insecure  had  not  the  foreign  field 
been  entered  during  his  period  of  maximum  activity. 
We  shall  live  to  see  all  the  effort  justified,  and  the 
Westinghouse  interests  the  world  over  fitting  to- 
gether and  helping  one  another/' 
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Chicago  Street-railway  Situation. 

The  tentative  ordinance  for  the  Chicago  City 
Railway  Company  is  still  in  the  hands  of  the  com- 
mittee on  local  transportation.  In  considering  the 
various  provisions,  with  a  view  of  reporting  to 
the  council,  nearly  all  details  have  been  disposed 
of,  but_  some  of  the  more  vital  points  threaten  a 
break  in  the  conferences.  A  disagreement  has 
arisen  among  the  members  of  the  committee  in  re- 
gard to  the  term  of  the  ordinance  and  the  large 
issue — compensation — is  causing  no  end  of  trouble. 
John  P.  Wilson,  special  attorney  for  the  city  in  the 
franchise-extension  case,  called  the  attention  of  the 
committee  to  Judge  Tuley's  recent  decision  ifi  the 
Union  Elevated  Loop  case,  in  which  he  holds,  that 
the  city  has  no  right  to  charge  a  direct  money  com- 
pensation for  a  street-car  franchise.  This  has  cre- 
ated the  impression  that  if  the  judge's  opinion  is 
correct  tjiQ  insertion  of  a  money  compensation  clause 
might  vitiate  the  entire  ordinance. 

To  facilitate  its  deliberations  in  arrivincr  at  11  just 
solution  of  the  compensation  clause  in  the  Chicago 
City  Railway  ordinance  the  committee  has  been 
gathering  a  wide  range  of  statistics,  including  official 
documents,  authoritative  publications,  reports  of 
commissions  and  the  statistics  and  reports  of  the 
United  States  census  office  on  street  and  electric 
railways.  From  these  statistics  Alderman  Bennett 
and  other  members  of  the  local  transportation  com- 
mittee have  prepared  the  following  table  showing 
relative  figures  in  various  cities: 
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Cleveland  Electric 

Denver  City  Tramway 

Detroit  United  Railway 

International,  Burfalo 

Louisville  Railway  Company 

Manhattan  Railway  Co.,  N.  V-.... 

Metropolitan  Street  Ry..  N.  Y 

Milwaukee  E.  R.  &  L.  Co 

New  Orleans  Railway  Co 

Philadelphia  Rapid  Transit  Co... 

Pittsbure  Railway  Company 

St.  Louis  Transit  Company 

Twin  City,    Minn 

United  R.  R.  San  Francisco 

Union  Traction,  Chicago 

U.  R.  &  E.  Co.,  Baltimore 

United  Traction,  Albany 

Union  Traction.  Philadelphia 

Washincton  Railway  &  Electric 

23.0 

tincludes    taxes,    not  including 


*Includes    electric    lightinc 
pavini;. 


The  amount  of  compensation  will,  it  is  stated, 
depend  upon  the  cost  of  operation  and  of  recon- 
struction. The  aldermen  contend  that  the  company's 
estimates  of  cost  of  operation  have  been  too  high. 

New  trouble  has  broken  out  between  the  Chicago 
Union  Traction  and  its  underlying  companies.  Un- 
less some  unexpected  turn  takes  place  in  the  situa- 
tion, it  is  said,  a  majority  instead  of  a  minority  of 
the  stockholders  threaten  open  rebellion  against  the 
receivers.  The  dividends  due  on  the  North  Chicago 
Street  Railway  stock  on  January  15th  are  not  paid, 
it  is  pointed  out.  New  dividends  on  the  West  Chi- 
cago Street  Railway  Company  stock  are  due  Feb- 
ruary 15th.  There  is  also  complaint  because  the 
hearing  before  Master  in  Chancery  Bishop  has 
not  yet  begun. 


Turbine  Engine  Competition. 

Naval  engineers  have  invited  competition  be- 
tween two  American  steam-turbine  manufacturers 
for  the  supply  of  turbine  engines  to  drive  the  4,000- 
ton  scout  ships  for  which'  estimates  have  been  sub- 
mitted to  Congress.  The  naval  engineers  contem- 
plate the  largest  installation  of  steam-turbine  power 
ever  placed  on  any  ship.  It  is  a  question  of  weights, 
to  be  determined  by  the  manufacturers'  proposals, 
whether  these  vessels  shall  be  given  16,000-horse- 
power  turbines,  affording  a  speed  of  24  knots  an 
hour,  or  whether  it  will  be  possible  to  place  in  their 
hulls  20,000-horsepower  turbine  engines,  which  will 
drive  the  vessels  at  a  rate  of  26  knots  an  hour.  Rear 
Admiral  George  W.  Melville,  retired,  ex- engineer-in- 
chief  of  the  na\y,  has  sailed  for  Germany  and  Great 
Britain  to  study  turbine  machinery. 


Electricity  In  Gardening. 

The  Boston  (Mass.)  Market  Gardeners'  Associa- 
tion, with  a  membership  of  150  market  gardener> 
of  Boston  and  suburbs,  held  its  annual  meeting  re- 
cently, at  which  the  use  of  electricity  in  various  way=; 
in  the  cultivation  of  truck  gardens  was  discussed. 
President  W.  \\'.  Rawson  of  Arlington,  Jfass.,  read 
a  paper,  in  the  course  of  which  he  said :  "Improve- 
ments are  constantly  being  made  in  heating  and 
fertilizing  methods,  and  with  the  application  of  elec- 
tricit\'^  to  the  soil  in  various  methods,  and  more  \:se5 
for  electric  lights,  much  greater  improvement  will  be 
made  in  qualit\'  and  quantit>-  of  crops."  He  pointed 
to  the  electric  plow,  electric  automobile,  private 
electric  freight  cars  and  rural  telephony  as  among 
the  leading  possibilities  in  the  advanceiricnt  cif  mar- 
ket gardening. 
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Alternating-current  Railway  Motors. 

The  papers  read  at  the  last  New  York  meeting 
of  the  Institute — "The  Alternating-current  Railway 
Motor,"  by  Charles  P.  Steinmetz,  and  "Speed-torque 
Characteristics  of  the  Single-phase  Repulsion  Mo- 
tor," bi''  Walter  I,  SHchter — were  printed  in  full 
in  the  Western  Electrician  of  last  week.  An  abstract 
of  the  discussion  that  followed  the  reading  of  the 
papers   is  given,  herewith. 

B.  G.  Lamme,  Pittsburg:  In  September.  1902,  I 
read  a  paper  on  the  subject  of  the  single-phase  rail- 
way. In  that  paper  I  described  primarily  a  single- 
phase-railway  system  and  mentioned  in  the  paper 
there  were  two  types  of  motor  suitable  for  such  work. 
Both  had  the  proper  characteristics  for  railway  work 
— one  a  straight-series  motor  and  the  other  what  is 
called  the  repulsion  motor — and  in  that  paper  I  de- 
scribed in  a  general  way  the  series  motor.  This 
evening  we  have  had  a  description  of  the  other  type 
of  motor.  The  development  since  that  time  has  been 
almost  entirely  in  the  direction  of  such  a  single- 
phase  system,  and  the  advantages  of  using  al- 
ternating current  seem  to  be  thoroughly  appreci- 
ated all  over  the  world  at  the  present  time.  The 
motors  mentioned  at  that  time  were  both  of  the 
commutator  tj'pe.  with  closed-coil  w^indings  on  the 
armature,    like    direct-current    machines. 

In  the  description  of  these  motors  I  have  always 
considered  that  there  was  one  class  of  motor  suit- 
able for  railway  work — that  is  what  we  call  par- 
ticularly the  series  motor.  By  series  motor  I  mean 
a  motor  wnth  the  series  characteristics — one  in 
which  the  field  varies  automatically  with  the  change 
in  load  in  the  armature.  These  classes  of  motors 
could  be  subdivided  into  two  classes,  one  of  which 
^vould  be  called  a  straight  series,  the  armature 
directing  the  field,  and  the  other  should  be  called 
a  transformer  series.  This  could  be  again  subdi- 
vided into  two  classes — one  with  the  transformer 
external  to  the  motor  and  the  other  with  the  trans- 
former in  the  motor.  Tlie  second  division  is  what 
is  described  this  evening  as  the  repulsion  motor, 
and  I  have  considered  that  that  motor  has  the  true 
characteristics   of   the   series    motor. 

In  a  straight-series  motor  we  can  consider  that 
there  are  two  principal  voltages — one  voltage  will 
be  the  one  taken  up  crossing  the  field,  and,  as  there 
is  very  little  energy  in  the  field,  that  can  be  consid- 
ered as  principally  inductive.  The  other  voltage 
will  be  taken  across  the  armature  windings,  and  in 
that  case  the  commutated  windings  we  have  had  de- 
scribed W'Ould  be  considered  part  of  the  armature 
windings. 

The  direction  of  improvement  on  such  a  motor  is 
to  increase  the  armature  turns  and  decrease  the  field 
turns  or  decrease  the  armature  turns  compared  with 
the  field.  The  field  turns  can  be  decreased  to  any 
extent  by  proportioning  the  machine  properly.  For 
instance,  if  the  air-gap  is  decreased  a  given  amount 
the  turns  will  be  decreased;  if  the  air-gap  is  larger 
you  can  also  decrease  the  field  voltage.  Increas- 
ing the  armature  turns  will  do  the  same  thing,  so 
that  that  relation  would  be  carried  as  far  as  de- 
sired, and  any  power  factor  desired  can  be  ob- 
tained on  a  straight- series  motor  bv  some  such 
means.  In  comparing  published  results,  which  do 
not  give  any  data  as  to  the  proportioning  of  the 
machine,  we  can  draw  no  proper  conclusion,  whether 
the  desigfn  is  good  or  bad.  because  it  mav  be  that 
a  small  air-gap  is  used  to  account  for  the  result, 
or  it  is  a  very  large  machine.  The  real  point,  how- 
ever, in  such  motors,  to  secure  results,  is  a  ques- 
tion of  the  increased  turns  in  armature  or  decreased 
turns  in  field,  or  a  high  ratio  of  armature  to  field. 

Coming  next  to  the  transformer  type  of  motor, 
where  you  have  the  transformer  tj'pe  of  motor  in 
series  with  the  field,  such  a  motor  will  have  the 
general  characteristics  of  both  a  straight  series  and 
of  the  repulsion.  In  coming  down  to  lower  speeds, 
or  even  zero  speeds  in  the  transformer  motor,  we 
put  current  directly  into  the  armature,  and  the 
amount  must  be  equal  to  the  current  going  through 
the  field.  In  such  a  motor  the  current  in  the  arma- 
ture will  not  be  exactly  the  current  in  the  primary, 
unless   it  is   extremely  well    designed. 

Coming  next  to  the  repulsion  motor,  we  put  the 
primary  of  the  transformer  on  the  field  core  at 
practically  right  angles  to  the  magnetizing  or  field 
winding.  That  winding  acts  as  the  primary  to  the 
transformer  and  the  secondary  on  the  rotating  core. 
That  motor  would  have  very  many  properties  of  the 
transformer  type  of  motor,  and  all  of  them  will  have 
very  similar  properties  in  a  general  characteristic. 

In  speaking  of  keeping  the  inductive  volts  as  low 
as  possible,  there  is  one  thing  to  be  kept  in  view — 
the  saturation  of  the  machine  must  be  kept  relatively 
low.  Saturation  means  high  excitation,  and  that 
means  higher  induction,  and  therefore  the  alternat- 
ing motor  of  either  the  repulsion  or  straight-series 
type  is  usually  designed  to  run  at  low  saturation, 
and  at  low  saturation  it  will  have  torque  character- 
istics better  than  an  ordinary  series  motor,  as  that 
is  partly  saturated,  and  therefore  the  claims  made 
in  Mr.  Slichter's  pacer,  that  the  alternating  motor 
had  better  characteristics,  should  be  charged,  to  a 
large  extent,  to  the  unsaturated  condition  of  the 
motor.  We  can  make  a  direct-current  motor  with 
as  good  torque  characteristics,  but  it  requires  an 
tmsaturated  machine. 

In  the  design  of  the  repulsion  motor,  for  good 
performance,  it  is  necessarv  to  do  the  same  thing 
as  in  other  motors,  namely,  increase  the  ampere 
turns  on  the  transformer  element  compared  to  the 
ampere  turns   on  the   field.     I  have  gone  over   the 
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curves  in  Mr.  Slichter's  paper  and  checked  them 
back  on  the  basis  that  the  field  excitation  was  all 
wattless  and  the  armature  non-inductive,  and  I 
find  that  the  wattless  component  as  the  speed  falls 
is  represented  by  somewhat  more  than  the  exciting 
component,  indicating-  that  we  could  assume  that 
the  field  was  -wattless,  w-hich  is  a  condition  which 
in  the  series  motor  would  give  similar  performances. 
The  results  I  get  from  that  are  not  extremely  ac- 
curate, because,  in  checking  back  over  these  curves 
in  Mr.  Slichter's  paper  [Figs.  8  and  ii  in  article  of 
last  week],  there  were  inconsistencies,  so  that  I 
could  not  get  a  good  checking.  For  instance,  taking 
note  of  the  motor  in  Fig.  ii,  multiplied  by  the  power 
factor  and  efficiencies,  we  should  get  the  output ;  and 
multiplying  the  speed  and  torque  we  should  also  get  the 
ouput :  but  they  did  not  check  at  all — there  were  vari- 
ations as  high  as  lo  per  cent,  in  the  two.  and  that  mod- 
ifies the  comparison.  In  Fi.g.  8  I  find  similar  results 
— the  curves  do  not  check.  In  going  over  these 
curxes  and  checking  the  power  IFactors.  especially 
in  Fig.  II,  I  find  that  at  300  revolutions  the  wattless 
component  is  approximately  20  per  cent,  greater  than 
it  should  be  from  field  e.xcitation  alone,  if  j'ou  con- 
sider the  field  entirely  wattless,  and  basing  it  on 
500  revolutions,  figuring  the  field  as  wattless  at  that 
point,  then  at  the  lower  speed  the  increased  watt- 
less component  corresponds  to  something  like  20 
per  cent,  more  than  would  be  accounted  for  by  the 
field,  indicating  that  the  armature  must  be  to  some 
extent  inductive. 

Going  back  to  the  transformer  type  of  motor,  it 
is  to  be  noted  that  the  armature  current  would  not. 
if  this  is  a  bad  transformer,  be  equal  to  the  current 
in  the  armature  of  the  series  motor,  assuming  a  i 
to  I  transformer.  Therefore,  at  starting,  we  would 
get  in  this  armature  a  poorer  starting  commutation 
than  we  would  in  a  straight-series  motor.  For  the 
same  current  at  starting  slightly  less  torque  could 
be  obtained  on  this  form  than  in  the  series  motor, 
but  for  the  same  torque  there  is  a  greater  ampere 
input.  I  have  found  in  some  cases  as  much  as  30 
per  cent,  difference  in  the  two.  I  think  it  is  reason- 
able to  expect  that,  because  the  current,  instead  of 
being  directly  supplied  to  the  armature  of  the 
brushes,  is  supplied  to  the  transformer.  That  means 
for  the  same  starting  toroue  and  same  ampere  input 
a  motor  of  that  type  should  either  have  a  slightly 
less  air  gap  to  compensate  for  it,  or  should  have  a 
slightly  larger  section  of  air  gap,  which  in  itself 
means  a   larger  machine. 

In  both  the  series,  and  repulsion  at  starting 
we  Iiad  the  equal  short-circuit  at  the  brush  as  a 
secondary  to  the  field.  If  both  fields  have  equal 
strength,  and  we  have  equal  armature,  we  should 
have  equal  short-circuit  in  both  of  them.  The  loss 
due  to  that  is  greatest  at  starting,  but  at  higher 
speeds  it  becomes  in  eitlier  case  of  a  value  which 
need  not  disturb  us.  In  startin.g  it  is  a  most  severe 
condition.  In  any  of  these  motors  so  far  devised 
there  is  a  very  considerable  loss  in  the  short-circuit 
coil  at  starting,  and  in  comnaring  that  loss  in  the 
two  motors  I  think  it  will  be  found  that  in  prac- 
tically all  cases,  with  equal  good  design  otherwise, 
in  the  reoulsion  motor  that  loss  will  be  slightly 
greater.  The  difference  may  not  be  enough  to 
amount  to  anything,  but  is  in  favor  of  the  straight 
series  motor.  To  avoid  that,  there  have  been  sev- 
eral methods  devised,  but  all  of  them  are  imprac- 
ticable- One  of  the  methods  is  to  put  the  brushes 
in  so  that  they  reach  to  one  bar  and  produce  a  short- 
circuit.  In  some  of  the  German  motors  the  brushes 
are  as  narrow  as  0.2  of  an  inch.  A  brush  of  thnt 
vidth  is  too  thin  for  commercial  service.  It  will 
chip  and  splinter.  On  small  motors  T  have  tried 
brushes  as  narrow  as  a  quarter  of  an  inch,  and  on 
a  roup-h  commutator  it  is  hard  to  keen  them  in  serv- 
ice. I  do  not  believe  that  brush  will  be  successful 
on  a  street-railway  motor,  .'\nother  method  which 
is  proposed  is  what  is  called  a  "sandwich"  winding — 
two  windings,  side  bv  side,  connected  to  different 
commutator  bars,  with  a  brush  narrower  than  the 
width  of  one  bar.  Such  types  of  windings  have  not 
nroved  successful  on  direct-current  machines  except 
in  a  few  instances.  Tliey  transfer  the  trouble  from 
one  point  to  another  point. 

We  very  often  see  rather  high  power  factors  ac- 
comnanvin.e  machines  of  rather  low  efficiency.  That 
is  found  with  all  kinds  of  alternating-current  mo- 
tors. The  low  efficiency,  to  a  cert^iin  extent,  ac- 
counts for  the  high  power  factors.  We  can  increase 
the  power  factor  in  any  motor  bv  increasing  the 
losses,  and  therefore  a  motor  with  low  efficiency 
may  show  a  high  power  factor.  Take,  for  example. 
Fig.  IT  of  this  paper.  I  find  at  about  .^00  revolu- 
tions that  the  oower  factor  would  be  about  four 
per  cent,  for  the  efficient  load,  which  is  as  high 
as  the  direct-current  motor.  I  am  not  giving  that 
as  a  criticism  of  this  motor,  because  all  alternating 
motors  of  this  tvpe.  commutated  type,  are  somewhat 
more  efficient  than  the  direct-current :  but  I  am 
giving  an  example  of  the  nower  factor  beinsr  com- 
plicated bv  the  efficjency.  Therefore,  in  considering 
the  auestion  of  high-nower  factor,  the  efficiency 
should   be  looked   at   also. 

Professor  A.  S.  McAllister,  Cornell  University : 
iVir.  Steinmetz.  in  his  equations,  shows  how  the  re- 
pulsion motor  mav  be  operated  as  a  generator.  No 
curves  are  given  for  them,  and  as  I  have  been  doing 
some  work  with  the  repulsion  motor.  I  thought  it 
might  be  interesting  to  show  these  curves  and  intro- 
duce at  the  same  time  a  simple  graphical  method 
to  show  why  the  j-notor  acts  as  a  generator,  and 
also  the  graphical  method  for  representing  some  of 
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Mr.    Steinmetz's     equations.     [Professor    McAllister . 
then   displayed    certain    charts   and   drew   some   dia- 
grams on  the  blackboard,   explaining  his   charts.] 

i\Ir.  Steinmetz :  I  am  pleased  to  say  I  agree  with 
Mr.  Lamme  in  considering  the  relative  positions  of 
the  repulsion  motor,  the  plain  alternating-current 
series  motor,  and  the  alternating  series  motor  fed  by 
a  transformer.  I  am  pleased  to  see  that  Mr.  Lamme 
has  come  to  the  same  conclusion  to  which  Mr. 
Eickemeyer  and  I  came  in  this  early  work;  that 
is,  the  only  way  to  make  an  alternating-current 
series  motor  to  operate  at  reasonably  satisfactory 
power  factor  was  to  combine  as  high  armature  re- 
action as  possible  with  as  low  field  excitation  as 
possible,  then  increasing  the  ratio  of  armature  mag- 
netism to  the  field,  thus  eliminating  the  current  you 
cannot  use;  otherwise,  you  will  strike  a  standstill. 
In  this  conclusion  of  Mr.  Lamme  we  assume  that 
the  armature  circuit  is  non-inductive.  No  electrical 
engineer  has  yet  designed  an  alternating  circuit 
traversed  -by  alternating  current  which  is  really  non- 
mductive.  In  the  early  work  of  Mr.  Eickemeyer 
we  made  careful  investigation  on  this  subject  by 
havmg  the  motor  designed  so  that  we  could  vary 
the  relationship  between  the  armature  magnetic  force 
and  the  field  magnetic  force,  and  we  found,  with 
that  particular  motor,  using  ratios  somewhere  be- 
tween 3%  an  four,  that  is,  where  the  armature  re- 
action was  between  3V2  and  four  times  that  of  the 
field,  we  reached  the  best  condition.  That  is  to 
say,  if  the  total  induction  increases  the  armature 
reaction  beyond  that  we  lose  more  by  increasing 
the  induction  of  the  armature  than  we  gain  by 
increasing  the  induction  of  the  field.  With  a  short- 
circuit  surrounding  the  annature,  this  point  was 
reached  at  the  lower  value  of  armature  reaction. 
However,  that  work  was  done  at  very  high  fre- 
quencies, that  is,  with  motors  where  the  polarity 
pitch  -vvas  much  less  than  they  must  be  with  the 
present  frequencies,  and  undoubtedly  with  a  change 
from  these  high  frequencies  of  the  early  days  to 
the  frequencies  considered  here,  which  are  about  a 
quarter  or  less  than  those  old  frequencies,  we  can 
go  to  a  further  extent  in  this  direction.  However, 
I  want  to  call  your  attention  to  the  fact  that  there 
is  an  ultimate  limit  between  the  ratio  of  armature 
reaction  and  the  field  excitation ;  otherwise  you 
could  say  you  could,  by  making  the  armatures  100 
times  as  sti;ong  as  the  field,  get  ai-iy  imit  of  power 
factor  practicable :  but  you  reach  a  maximum  point, 
and  you  cannot  go  beyond  that  without  losing  again. 
The  fact  is.  that  the  repulsion  motor  has  inherently 
such  a  high  power  factor  that  even  with  a  consider- 
able air  gap-— an  air  gap  wdiich  is  impossible  with 
the  ordinary  inductive  motor — we  can  run  to  mag- 
netic saturation  and  with  large  starting  current. 
This  magnetic  saturation  is  approached  and  passed 
in  part  of  the  magnetic  structure,  in  the  base  of  the 
field  and  armature,  and  that  causes  the  falling  off, 
as  we  observe  in  the  direct-current  motor.  It  is 
not  feasible  to  go  to  anywhere  near  such  saturation 
as  in  the  direct-current  motor,  but  while  we  ap- 
proach saturation — it  is  not  necessary,  but  means  a 
small   motor. 

The  induction  motor  has  been  made  a  commercial 
apparatus  only  by  going  to  the  distributed  winding, 
biit  induction  motors  are  still  built  and  operated 
with  definite  polar  projections,  but  they  are  in- 
herently lower  in  oower  factor  than  motors  with 
the  distributed  winding.  By  applyin.g  the  same  prin- 
ciple to  the  repulsion  motor,  w-e  get  thereby  a 
considerable  decrease  in  the  self-inductance  of  the 
circuits_  and_  thereby  are  oermitted  to  get  close  to 
saturation,  in  turn  reducing  the  size  and  weight. 
Such  a  winding,  however,  for  a  plain  series  motor 
is  not  satisfactory,  because  in  the  series  motor,  as 
our  original  investi.gations  10  years  ago  showed,  it 
is  essential  to  have  a  definite  polar  projection,  to 
get  good  pow-er  factor,  so  that  the  motors  we  are 
considering,  while  they  are  a  development  of  the 
same  type,  are  of  an  entirely  different  mechanical 
structure.  A  motor  which  is  a  good  series  motor 
will  make  a  yen'  poor  repulsion  motor;  the  reoul- 
"^ion  motor  Is  larger,  heavier  and  more  efficient. 
Vou  cannot  take  one  and  the  same  motor  and  run 
it  first  as  one  and  then  as  the  other  and  draw 
general  conclusions,  because  the  conditions  of  oo- 
eratlon — the  transformer  feature  introduced  Into  the 
motor — reauire  redesigning,  a  change  of  design,  and 
throws  out  a  relative  comoarlson  based  on  one  par- 
ticular desien.  fMr.  Stemm'^tz  drew  diagrams  of 
se^-eral    forms   nf   motors   and    described   them.l 

P.  M.  Lincoln.  Pltt^burp':  T  take  issue  with  the 
•statement  found  In  ]\Tr.  Steinmetz's  paper,  where 
he  savs.  "L^nllke  the  plain  series  motor,  which  can 
never  return  rower  Into  the  line,  the  repulsion  motor 
when  reversed  becomes  a  venerator,  consumes  me- 
chaiu'cl  power  as  brake  and  returns  electric  power 
into  the  line  even  at  low  speeds."  I  have  never 
made  anv  calculations  on  the  nuestlon.  but  I  have 
made  observations  on  that  particular  point,  and  the 
observations  were  made  on  a  car  of  about  40  tons, 
-^nuloped  with  four  i2^-horsepower  series  motors. 
That  car.  when  in  motion  at  speeds  not  above  four 
or  five  miles  an  hour,  sends  power  hack  into  the 
line,  as  Indicated  by  a  wattmeter  across  the  motors. 
The  wattmeter  reverses  the  direction  when  the  fields 
are  reversed  and  current  is  turned  on.  That  same 
characteristic  has  also  been  reproduced  in  shop 
tests,  where  a  straight  series  motor  has  been  used 
to  feed  power  back  Into  the  shop  circuit  to  which 
It  Is  connected  by  driving  it  suitably  bv  another 
motor.  In  that  connection  there  is  another  charac- 
teristic   of   the    series    motor    which    seemed    rather 
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surprising  at  first,  and  that  is  that  it  will  build  up 
invariably  as  a  direct-current  generator  when  the 
reverse  switch  is  thrown  and  no  power  applied. 
In  that  case  it  acts  just  the  same  as  the  direct- 
current  motors  and  can  be  used  as  in  the  well-known 
way  of  the  brake.  In  fact,  in  connection  with  the 
car  which  I  speak  of,  on  one  occasion  the  air  brakes 
failed  when  the  car  was  running  at  a  high  speed,  and 
the  emergency  brake  was  thrown,  and  the  car  stopped 
^■ery  promptly,  as  when  that  same  thing  is  done 
with    a    direct-current    motor. 

There  is  another  question,  and  that  is  in  reference 
to  the  speed-time  curves  of  Fig.  10.  I  notice  that 
Mr.  Slichter  has  taken  the  comparative  areas  of 
the  curves,  the  comparative  inputs  in  alternating 
and  direct  current  for  the  same  car  running  the 
same  distance  as  0.72  kilowatt-hour  for  the  direct 
and  0.685  ^or  the  alternating  current.  That  is  to 
say,  the  alternating  current  produced  the  same  con- 
ditions, taking  approximately  five  per  cent,  less 
power.  In  going  over  these  curves,  however.  I  find, 
roughly,  that  the  rheostatic  losses  in  the  direct- 
current  curve  amounts  to  approximately  15  per  cent. 
of  the  total  curve  area.  Therefore,  what  I  want 
to  know  is  where  the  rest  of  those  kilowatts  are. 
He  accounts  for  the  difference  of  five  per  cent., 
whereas  the  curve  seems  to  indicate  that  there 
should  be  a  difference  of  at  least  15  per  cent.,  be- 
cause the  alternating-current  motor  does  not  include 
the    rheostatic    losses. 

Mr:  Steinmetz ;  lliat  reference  was  to  the  plain 
series  motor  as  used  now  on  the  raih^oads.  It  was 
not  to  the  alternating  series  motor,  which  we  had 
not   considered    at  that   time. 

Mr.  Slichter:  Mr.  Lamme  criticised  the  value  of 
the  power  factor  at  starting,  50  per  cent.  That  is 
due  to  the  fact  that  it  is  an  early  motor  and  one 
of  poor  efficiency,  as  shown  by  the  value  of  only 
So  per  cent.  In  the  early  design  we  were  afraid 
of  sparking,  and  took  precautions  against  it;  in 
later  designs  we  have  not  been  so  much  afraid,  and 
improved  that  efficiency,  and  with  more  experience 
more  improvements   can  be  made. 

In  answer  to  Mr.  Lincoln's  question.  I  will  say 
that  the  point  he  referred  to  is  due  to  the  running- 
■  light  efficiency  of  the  direct-current  motor  and  the 
alternating-current  motor.  The  efficiency  of  the  di- 
rect-current motor  running  light  is  considerably 
above  the  alternating-current  motor  used  in  this 
test,  which,  you  see.  is  rather  poor,  and  the  state- 
ment is  given  to  show  that  in  the  accelerating  work 
this  loss  in  the  rheostats  is  avoided,  and  with  mo- 
tors of  later  design,  looking  to  the  future,  'if  it  is 
possible  to  obtain  an  alternating  current  of  equal 
efficiency  with  the  direct  current,  all  the  loss  is 
avoided,  which  is  summed  up  in  the  benefits  of  the 
potential    control    against  the   rheostatic   control. 

Ralph  D.  Mershon.  New  York  city:  As  to  the 
method,  of  controlling  the  motors  represented  by  the 
curves  in  Mr.  Slichter's  paper,  he  speaks  of  voltage 
control.  I  would  like  to  know  if  the  method  of 
voltage  control  that  he  would  propose  to  use  on 
these  motors  is  such  as  would  be  used  commercially, 
and  if  he  used  that  form  of  control  in  this  par- 
ticular case.  I  would  also  like  to  know  the  com- 
parative weights  of  alternating-current  motors,  and 
direct-current  motors,  for  the  same  work  and  ap- 
proximately the  same  performance.  Also  the  basis 
of  acceleration  or  basis  of  efficiency,  which  are  not 
given  in  the  paper — the  comparative  bases  on  which 
these  things  are  determined.  I  also  ask  as  to  the 
relative  weights  of  the  motor  and  the  relative  weight 
of  the  complete  car  equipment,  including  everything 
necessary  for  the  control  of  the  motor,  both  alter- 
nating-current and  direct-current?  Also,  what  volt- 
age he  would  propose  to  use  on  the  alternating- 
current  motor?  He  says  these  motors  can  be  run 
for  high  voltage.  I  ask  how  high,  and  what  is 
the  method  of  control  in  that  case,  particularlv? 
I  would  also  like  to  know,  and  think  it  is  a  point 
which  will  be  of  considerable  importance  in  getting 
these  alternating-current  motors  into  service,  whether 
this  repulsion  motor  can  be  designed  so  as  to  be  a 
good  repulsion  motor,  and  yet,  reconnected,  would 
be  a  pretty  good  direct-current  motor?  Taking,  for 
instance,  the  existing  large  direct-current  railway 
systems,  it  will  be  quite  a  little  while  before  you 
can  get  people  responsible  for  these  systems  up 
to  the  point  of  changing  over  any  large  portion  of 
the  road  at  a  time.  You  will  be  able  finally  to  get 
them  changed  over  a  great  deal  better  in  equipping 
some  of  the  outlying  sections;  and  in  going  from 
the  direct-current  to  the  alternating-current  system 
during  that  gradual  change  of  equipment,  it  would 
be    of    great   advantage   in    a   great   many    ways. 

President  Arnold:  I  will  ask  A.  H  Armstrong 
of  Schenectady  to  replv  to  the  points  raised  by 
Mr.  Mershon. 

Mr.  Armstrong:  I  will  answer  tho^iast  question 
first;  it  is  fresher  in  my  memory:  there  is  quite  a 
list  of  them.  I  think  Mr.  Mershon  was  about 
right  in  asking  if  a  repulsion  motor  could  be  de- 
signed, and  at  the  same  time  operate  as  a  good 
direct-current  motor.  That  is  inst  about  the  way 
it  can  be  designed.  You'  can  make  a  good  repulsion 
motor  to  operate  on  direct  current,  good  enough  to 
help  you  through  a  town  along  your  right-of-way: 
but  you  cannot  make  a  good  reoulsion  motor  and 
a  good  direct-current  motor  in  the  same  structure, 
anv  more  than  you  can  make  a  good  series  motor. 
both  plternating  and  direct;  you  have  got  to  sacrifice 
one  feature  or  the  other:  the  preponderance  of 
interest   will    determine   which. 

As  to  the  potential  of  these  motors,  you  can  wind 
a    good    repulsion    motor    for    2,000    or    3,000    volts 


on  the  field  without  the  use  of  transformers ;  the 
exact  voltage  is  open  to  experimenting.  We  do 
not  know  anything  about  the  effect  of  constant  jar- 
ring and  crystallization  of  insulation  at  high  po- 
tentials on  a  railway  car;  but  we  could  control  that 
either  in  a  compensator  or  resistance  or  some  method 
like  that,  with  a  good  potential  in  starting;  there 
are   a  number  of  methods. 

Mr.  Mershon:  You  lose  the  advantage  of  the 
motor   control. 

Mr.  Armstrong:  Yes;  but  the  motors  would 
hardly  be  at  high  potential  in  service  calling  for 
frequent  stops.  If  you  stop  once  in  five  miles,  the 
simple  difference  in  efficiency  in  starting  would  have 
no  effect  on  the  general  efficiency  of  the  system  as 
a  whole.  You  would  gain  one  or  two  per  cent,  in 
the  average  of  the  car  or  train,  which  would  not 
compensate  for  the  complication.  You  could  con- 
sider 2.000  or  3,000  volts  entirely  feasible  on  the 
field  of  the  motor  without  any  intervening  ma- 
chinery. That,  however,  is  open  to  experimentation 
and  development.  So  far  as  the  motor  goes,  it  can 
be  wound  to  that  potential,  but  whether  that  motor 
would  successfully  withstand  the  shocks  of  raihvaj 
service  is  a  matter  to  be  found  out. 

As  to  the  weight  of  alternating-current  motors 
and  direct-current  motors,  I  am  sorry  to  say  that 
is  an  open  question.  As  you  will  appreciate,  the 
question  of  the  capacitv  of  direct-current  motors 
has  been  very  carefully  worked  out  by  the  different 
engineering  companies  during  the  last  two  or  three 
years.  Much  time  and  labor  have  been  spent  in 
determining  their  exact  capacities  for  a  given  piece 
of  work,  standards  have  been  adopted  and  the  matter 
has  been  worked  down  to  a  fine  point  with  relation 
to  direct-current  motors;  and  to  attempt  to  compare 
a  piece  of  apparatus  not  yet  in  commercial  service 
with  a  standard  piece  of  apparatus,  developed  for 
14  years,  is  hardly  f?ir;  and  it  is  almost  impossible 
to  give  a  definite  answer  to  the  question.  You 
might  say,  roughly,  that  the  motor  will  weigh  some- 
what more  than  the  direct-current  motor,  but  just 
""Tiow  much  added  weight  there  will  be  we  do  not 
know. 

Mr.  Mershon :  How  about  the  rest  of  the  equip- 
ment? 

Mr.  Armstrong:  That  would  depend  on  the 
method  of  control.  If  you  use  a  high-potential  mo- 
tor, 3.0G0  volts  direct  on  the  field,  your  control 
should  not  weigh  very  much  more.  If  you  use  a 
low  potential  and  install  a  transformer  of  ico  kilo- 
watts capacity  in  the  car,  you  have  the  added  weight 
of  the  transformer  in  addition  to  the  translating 
apparatus. 

President  Arnold :  I  think  the  question  of  the 
destruction  of  the  insulation  or  crystallization  of  the 
material  used  in  the  construction  of  high-potential 
motors  has  been  pretty  thoroughly  answered  in  prac- 
tice by  the  use  of  such  high-potential  motors  abroad. 
For  instance,  the  line  operated  in  Italy  with  3,000- 
\olt  motors  has  been  operated  for  two  or  three  years, 
and  I  have  not  heard  that  question  used  against  it, 
that  is,  the  destruction  of  the  insulation  under  the 
motors  and  the  crvstallization  of  the  copper  or  other 
metal  parts.  Possibly,  some  here  may  know  of  such 
deterioration,  but  I  have  not  beard  of  it.  That 
ought  to  answer  the  question.  If  they  can  build 
motors  which  can  nm  successfullv  under  that  po- 
tential, we  ought  to  be  able  to  build  motors  in  this 
country  to  do  the  same  thing,  and  I  believe  we  can. 

Mr.  Steinmetz :  Comparing  the  present  alternat- 
ing-current motor  of  the  plain  series  or  repulsion 
type,  with  the  highly  developed  direct-current  motor, 
we  find  a  somewhat  lower  efficiency  in  the  alternat- 
ing-current motor,  and  it  has  somewhat  larger 
weight.  However,  my  personal  opinion"  is  that  the 
difference  is  altogether  less  than  should  be  antici- 
pated, considering  the  short  time  of  the  development 
of  the  one  and  the  longer  time  of  the  development 
of  the  other.  While  at  present  and  for  some  years 
to  come,  the  alternating-current  railway  motor,  as 
a  new  type  of  apparatus,  will  be  handicapped  by 
somewhat  lower  efficiency  and  somewhat  greater 
weight,  I  do  not  consider  this  as  inherent  to  the 
motor,  but  rather  as  more  or  less  the  result  of  a 
shorter  development,  and  do  not  consider  it  impos- 
sible that  they  should  come  to  equality  with,  or,  even 
in  some  cases,  superiority'  to.  the  direct-current  mo- 
tor: but  that  is  merely  guessing  at  the  future.  All 
that  I  can  say  is  that  I  do  not  see  any  inherent 
reason  why  the  alternating-current  motor  should 
be  heavier  or  less  efficient  than  the  direct-current 
motor. 

O.  S.  Lyford,  Jr..  New  York  city:  I  ask  Mr. 
Slichter.  whether  the  i^i^-horsepower  motor  de- 
scribed in  his  paper  is  of  such  dimensions  that  it 
could  be  placed  on  the  ordinary  interurban  car  truck 
with  33  or  36-incb   wheels 

Mr.  Slichter:  This  motor  is  designed  for  loco- 
motive work,  and  would  not  be  of  dimensions  to 
go  under  a  car  having  3Vinch  wheels. 

H.  A.  Wagner.  New  York:  I  will  ask  if  the 
repulsion  motor  does  not  take  much  more  copper  on 
the  field  than  the  series  motor,  and  whether:  in  re- 
versing that  motor.  3'cu  pronose  to  move  the  brushes 
or    feed    the    current    at    different   points? 

Mr.  Steinmetz:  Answering  the  first  question  last. 
Iherc  are  different  wavs  of  doing  the  same  thing. 
We  can  change  the  point  of  entrance  of  the  current 
in  the  primary  wire  without  changing  the  brushes. 
We  can  feed  into  the  primary  winding  at  several 
different  points  in  the  repulsion  motor  and  get  the 
advantage  of  not  shifting  the  brushes.  With  re^rd 
to  the  first  question,  whether  it  takes  more  copper 


in  the  repulsion  than  in  the  series  motor,  1  may 
say  that  the  repulsion  motor  takes  more  copper  and 
less  iron  than  the  direct-current  series  motor  takes, 
because  the  proportion  of  armature  to  fields  are  re- 
versed as  to  the  alternating-current  series  motor. 
I  do  not  want  to  state  positively,  because  I  have  not 
gone  over  the  fields  of  the  alternating-current  series 
motor  with  sufficient  care,  or  tested  the  ordinary 
current  series  motor  with  modern  frequency,  as  to 
be  sure,  but  my  impression  Is  it  would  be  about  the 
same  as  the  direct-current  motor.  The  plain  series 
motor  will  have  a  smaller  armature  diameter  than 
the  repulsion  motor,  probably  larger  external  diam- 
eter, more  iron  and  less  copper,  but  in  general  I 
do. not  expect  there  will  be  any  inherent  difference 
between   the   two  types. 


Wireless    Danger   Signaling    Device 
for   Ships. 

A  method  of  transmitting  signals  without  the 
use  of  wires  which  shall  be  intelligible  to  anyone 
not  having  had  previous  training  in  any  code  is  the 
object  of  a  patent  lately  issued  to  Lee  DeForest  of 
New  York.  This  device  is  especially  designed  to 
transmit  and  receive  signals  of  danger  between  ships 
and  the  shore  and  between  the  ships  themselves. 

The  emission  of  a  series  of  waves  by  a  space  sig- 
naling transmitter  will  produce  a  continuous  sound 
In  a  receiver,  the  tone  of  which  will  depend  upon 
the  frequency  of  the  spark  at  the  receiver.  If,  there- 
fore, means  are  provided  by  which  this  frequency 
may  be  varied  at  the  will  of  the  sender,  the 
tone  of  the  sound  in  the  receiver  may  be  made  to 
rise  and  fall,  and  this  together  with  the  duration 
of  any  particular  tone  as  well  as  the  order  of 
succession  of  the  changes  may  be  made  the  basis 
of  a  set  of  signals. 

One  method  of  producing  the  oscillations  in  the 
sending  apparatus  is  to  connect  an  alternating  gen- 
erator with  the  primary  of  a  transformer,  the  sec- 
ondary of  the  transformer  being  in  the  oscillating 
system,  which  is  connected  with  the  two  terminals 
of  the  spark-gap,  the  system  also  preferably  con- 
taining a  condenser  connected  across  the  terminals 
of  the  spark-gap.  The  terminals  of  the  spark-gap 
are  so  mounted  that  they  may  have  relative  move- 
ment toward  and  from  each  other,  increasing  and 
decreasing  the  frequency  of  the  discharge. 

.A.ny  form  of  apparatus  may  be  made  to  break 
the  energizing  current  to  the  spark-gap,  if  desired, 
so  as  to  combine  breaks  in  the  sound  with  the  varia- 
tions in  tone,  thus  enabling  a  greater  variation  in 
signals  to  be  obtained.  The  receiving  apparatus 
employed  for  such  a  message  may  be  any  form  of 
wireless-telegraph  receiver  which  Is  self-restoring  or 
automatic  in  its  action,  combined  with  an  indicating 
instrument  which  produces  an  audible  sound  or 
other  manifestation  which  varies  in  accordance  with 
the  variations  in  the  spark  frequencies. 

In  using  this  method  for  conveying  warning 
signals  It  is  designed  that  a  sending  apparatus  shall 
be  placed  at  the  point  from  which  it  is  desired  to 
send  the  signals.  This  point  may  for  purpose  of 
illustration  be  assumed  to  be  a  location  upon  a 
shore  from  which  it  is  desired  to  warn  approaching 
vessels.  In  such  case  when  the  shore  is  not  visible 
so  that  warning  may  be  conveyed  in  that  way  this 
method  would  be  employed  and  the  sending  ap- 
paratus being  put  in  action  would  emit  a  constant 
series  of  waves  produced  by  sparks,  which  vary  in 
their  frenuency  in  accordance  with  a  prearranged 
plan.  In  order  that  a  vessel  may  avail  itself  of 
this  warning  it  is  necessary  that  it  should  be 
equipped  with  a  wireless-receiving  apparatus,  in 
which  case  as  soon  as  it  comes  within  the  field  of 
the  waves  radiating  from  the  sending  antenna  its 
receiver  would  emit  a  sound  which  would  rise  and 
fall  in  tone  in  correspondence  with  the  character 
of  the  waves  emitted.  The  variations  character- 
istic of  the  various  stations  being  known  by  means 
of  a  chart  or  table,  the  person  receiving  such  sig- 
nals aboard  the  vessel  would  know  of  his  proximity 
to  a  particular  station,  and  would  thus  be  warned 
of  approach  to  shore  in  cases  where  other  means 
would  fail  The  use  of  this  method  of  signaling  is, 
however,  not  confined  to  communicating  signals  from 
shore  to  vessel,  and,  as  has  already  been  stated,  may 
be  employed  to  give  warning  of  the  approach  of  two 
vessels  toward  each  other.  By  the  use  of  a  chart 
previously  arranged  such  signals  may  be  made  to 
indicate  the  course  which  each  vessel  is  pursuing, 
and  will  thus  tend  to  prevent  collision. 


The  Board  of  Supervisors  of  Saline  Count>%  Illi- 
nois, has  granted  a  franchise  to  the  Illinois  and 
Kentuckw  Railroad  Company  of  Chica.go  to  operate 
nn  electric  railroad  in  Saline  Count^^  The  company 
proposes  to  run  a  line  from  Harrisburg  to  Marion, 
pnother  branch  to  the  Ohio  River,  and  a  line  from 
Carrier  ITills  to  Eldorado. 
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Overhead   High-tension   Distributing 

Systems  in  Suburban  Districts.' 

By  George  H.  Lukes. 

The  problem  of  building  up  and  operating  a  sat- 
isfactory distributing  system  for  the  suburban  towns 
and  villages  surrounding  a  large  city  presents  many 
peculiar  difficulties.  It  is  rarely  the  case  that  the 
engineer  is  given  the  opportunity  to  lay  out  a  com- 
plete system  which  can  be  operated  economically 
and  safely  with  a  reasonably  low  first  cost  The 
problem  is  more  often  one  of  reconstructing  existing 
systems,  making  use  of  as  much  of  the  old  work 
as  possible  and  at  the  same  time  making  provision 
for  future  growth.  Obstacles  are  usually  encoun- 
tered, in  the  work.  Many  different  interests  have  to 
be  satisfied,  and  in  some  cases  the  engineer  is  com- 
pelled to  use  types  of  construction  which  are  not 
desirable,   but  necessarj'  under  the   circumstances. 

The  villages  surrounding  a  large  manufacturing 
city  are  of  several  different  types.  The  oldest  ones 
are  located  on  the  lines  of  steam  railway's  radiating 
from  the  city  and  are  residential  in  character.  As 
transportation  facilities  are  improved  new^  suburbs 
are  started  at  greater  distances  from  the  cit>'.  The 
older  ones  become  more  thickly  settled  and  even 
grow  to  be  cities  themselves.  Some  of  the  villages 
are  made  up  of  people  of  moderate  means,  whose 
houses  are  fairly  close  together.  OtHers  are  built 
up  by  wealthy  people  who  buy  tracts  of  land  and 
build  large  houses,  which  they  occupy  but  four  or 
five  months  in  the  year.  Later  on  the  manufacturing 
suburb  makes  its  appearance,  consisting  of  a  group 
of  factories  and  a  small  business  district  surrounded 
by  the  houses  of  the  workmen. 

In  the  process  of  time  electric  lighting  plants  are 
erected  in  the  larger  villages  c-nd  their  pole  lines  are 
extended  in  time  to  the  smaller  villages  near  by  to 
supply  incandescent  and  street  lamps.  A  large  pro- 
portion of  these  small  plants  cannot  be  operated  at 
a  profit,  and  the  result  is  a  gradual  deterioration  in 
the  stations  and  distributing  systems,  resulting  finally 
in  consolidations  which  brings  large  districts  under 
the  control  of  one  company.  It  then  becomes  neces- 
sary to  tie  the  various  systems  together,  operating 
some  of  the  stations  as  peak  plants  and  turning 
others  into  sub-stations,  thus  taking  advantage  of  the 
fact  that  the  peak  may  occur  in  the  summer  in  one 
village  and  in  winter  in  another. 

Suburban  business  is  so  scattered  that  the  cost  of 
underground  work  is  prohibitive  and  the  distribu- 
tion must  be  made  by  overhead  wires.  Public 
opinion  is.  however,  intense  in  its  opposition  to  over- 
head construction.  The  suburbanite  objects  to  the 
multiplicity  and  unsightliness  of  pole  lines.  He  is 
in  business  in  the  city  where  the  agitation  against 
overhead  wires  has  resulted  in  their  being  placed 
underground,  and  he  refuses  to  believe  that  condi- 
tions are  different  in  the  country.  In  many  com- 
munities local  action  has  been  taken  compelling  the 
use  of  joint  lines  by  the  electric-light  and  telephone 
companies.  These  have  been  erected  and  operated 
successfully  in  many  cases  without  any  great  danger. 
Joint  lines  ought  to  be  avoided  if  possible,  and  it  is 
important  that  every  effort  be  made  to  make  the 
pole  lines  as  unobtrusive  as  possible.  The  poles 
should  be  well  painted  with  a  dull  color,  such  as  a 
dark  olive  green;  the  wires  should  be  kept  taut  and 
the  connections  made  in  a  neat  and  symmetrical 
manner. 

An  overhead  distributing  system  must  be  con- 
structed so  that  the  service  will  be  reliable  and  not 
subject  to  frequent  interruptions.  The  voltage  regu- 
lation must  be  as  good  as  possible  and  danger  to  life 
and  from  fire  reduced  to  a  minimum.  Tliis  can  be 
accomplished  without  adopting  an  extremely  expen- 
sive method  of  construction.  The  great  proportion 
of  accidents  and  interruptions  are  caused  by  defects 
which  are  very  easily  guarded  against,  provided  they 
are  looked  for.  It  is  not  the  intention  here  to  lay  down 
rules  for  the  construction  of  pole  lines,  but  to  draw 
attention  to  certain  points  which  experience  has 
shown  to  be   often    neglected. 

Main  Lines  and  Branch  Circuits. — Main  lines 
leading  from  stations  should  be  on  not  less  than 
40-foot,  and  preferably  on  45-foot  poles.  This  gives 
plenty  of  room  for  additional  circuits  and  makes  it 
easier  to  cross  above  telephone  and  telegraph  lines. 
The  branch  circuits  can  be  on  shorter  poles,  but  it 
is  not  advisable  to  use  poles  shorter  than  30  feet. 
Where  branch  lines  are  taken  off  the  poles  should 
be  double-armed  and  buck-armed.  Transformers. 
fuses,  lightning  arresters  and  other  devices  should 
not  be  installed  on  main  lines  where  it  can  be 
avoided. 

Poles. — In  the  middle  West  the  poles  available 
at  present  are  Michigan  white  cedar  and  Idaho  cedar. 
Michigan  poles  are  better  proportioned  than  west- 
ern poles  and  are  longer  lived.  Michigan  poles 
should  have  a  top  diameter  of  not  less  than  seven 
inches.  If  western  poles  are  used,  it  is  well  to 
note  that  eight  or  nine-inch  tops  should  be  specified 
in  order  to  obtain  proper  butt  diameter.  Michigan 
poles  are  sorted  and  sold  under  the  specifications 
of  the  Northwestern  Cedarman's  Association,  and 
it  is' therefore  cheaper  to  buy  under  the  above  speci- 
fications and  sort  out  to  suit.  Poles  should  be 
shaved,  roofed  and  given  one  coat  of  paint  in  the 
yard.  Poles  are  nainted  in  order  to  improve  their 
apuearance.  but  the  question  of  whether  or  not  it 
adds  to  the  life  of  the  pole  is  an  open  one.     In  set- 
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ting  particular  care  must  be  taken  to  select  the  best 
poles  for  the  corners,  turns  and  ends  of  the  line. 
If  the  line  is  on  a  highway  that  curves,  set  as  many 
poles  in  a  straight  line  as  possible  and  make  the 
turns  on  one  or  two  poles,  which  can  then  be  prop- 
erly guyed.  A  line  that  changes  its  direction  at 
every  pole  can  never  be  held  in  position.  Poles 
should  be  double-armed  at  corners,  curves  and  ends. 

Guying. — This  is  one  of  the  %nost  important 
features  in  pole-line  construction  and  is  often  neg- 
lected. Corners,  junctions  and  ends  should  be  care- 
fully guyed.  Wherever  the  line  changes  in  direction, 
even  if  the  chajige  is  very  slight,  a  guy  should  be 
placed.  Patent  guj-s  and  land  anchors  should  be 
used  with  great  caution  and  only  on  light  work. 
The  best  guy  is  the  old-fashioned  one  consisting  of 
a  guy  stub,  set  at  some  distance  from  the  pole  with 
a  galvanized  iron  anchor  rod-bolted  to  a  slug  buried 
in  the  ground.  Strain  insulators  should  be  inserted 
in  the  guy  wire  and  care  should  be  taken  to  make 
sure  that  the  anchor  rod  and  guy  wire  attached  to  it 
are    grounded    electrically. 

Cross-arms. — The  best  cross-arms  at  present  are 
made  of  southern  yellow  pine.  They  should  be 
straight-grained,  well  seasoned,  free  from  knots,  and 
purchased  unpainted.  They  are  the  first  part  of  the 
line  to  give  out.  The  action  of  the  sun's  rays  causes 
the  arms  to  crack  on  top  and  they  soon  rot  around 
the  pinholes.  The  usual  method  of  treating  is  to 
paint  them  with  white  lead  and  oil,  but  in  the  West 
cross-arms  boiled  in  carbolineum  have  been  used  to 
some  extent.  The  matter  of  the  proper  dimensions 
and  pin  spacing  for  cross-arms  has  not  received  the 
attention  it  should,  and  it  is  high  time  that  an  at- 
tempt be  made  to  standardize  four,  six  and  eight-pin 
arms  for  use  on  circuits  up  to  5,000  volts.  The 
proper  six-pin  arm  for  such  use  should  have  ap- 
proximately the  following  dimensions :  Section,  3^ 
inches  by  4M:  inches;  length,  eight  feet;  spacing,  be- 
tween pins  about  16  inches ;  between  pole  and  pin 
about  22  inches.  Cross-arms  for  junction  holes 
should  be  of  special  size  with  greater  distance  be- 
tween pins. 

Insulators, — The  ordinary  deep-grooved,  double- 
petticoated  insulator  has  proved  satisfactorj'  on  2,oco- 
volt  incandescent  and  4,000-voIt  arc  circuits.  It  is 
perhaps  advisable  to  use  triple-petticoat  insulators  on 
4,000-volt  polyphase  work. 

Fuse  blocks  and  lightning  arresters  are  sources 
of  trouble  on  pole  lines.  In  some  instances  systems 
have  been  operated  entirely  without  fuse  blocks  on 
tiie  outside  lines  excepting,  of  course,  the  trans- 
former blocks.  The  best  plan  is  to  install  them  on 
branch  lines  where  there  is  a  chance  for  trouble. 
Lightning  arresters  should  be  installed  to  protect 
groups  of  transformers  and  branch  lines.  They 
should  be  frequently  inspected  and  the  ground  wires 
tested. 

Transformers  should  be  hung  on  double  arms  be- 
low the  lowest  arm.  If  they  are  of  large  size  the 
arms  should  be  extra  heavy  and  bolted  securely  to 
the  pole.  Methods  of  bringing  the  primary  wires 
down  from  the  circuit  to  the  transformer  are  various 
and  all  are  open  to  obiections. 

It  is  usually  impossible  to  keep  a  regular  arrange- 
ment of  circuit  upon  cross-arms  for  the  reason  that 
as  the  business  grows  circuits  of  all  kinds  are  added. 
It  is  very  desirable,  however,  that  circuits  be  kept 
in  the  same  relative  position  throughout  their  length 
in  order  to  facilitate  tracing.  Houses  should  be,  as 
far  as  possible,  grouped  upon  three-wire  secondaries, 
which  should  be  carried  alone  on  the  lower  arm. 
The  installation  of  2CO-4CO  volt,  three-wire  second- 
aries would  facilitate  this  work  wonderfully  in  scat- 
tered districts.  The  neutrals  of  three-wire  secondar- 
ies should  be  grounded  on  the  first  pole  away  from 
the  transformer. 

All  series  alternating-arc  lamps  should  be  provided 
with  absolute  cutouts  and  high-voltage  insulators  in 
the  lowering  cable.  Windlasses  for  raising  and  low- 
ering lamps  should  be  permanently  grounded  and 
an  arc  lamp  when  suspended  from  spanwires  should 
be  connected  so  that  should  it  fall  the  lamp  will  not 
fall  toward  the  windlass  but  away  from  it. 

The  importance  of  frequent  inspection  of  pole 
lines  cannot  be  overestimated.  Old  pole  lines  can  be 
made  very  reliable,  provided  they  are  well  guyed  and 
weak  points  kept  in  repair.  For  inspection  work, 
linemen  of  considerable  experience  are  needed,  be- 
cause only  long  years  spent  in  repair  work  give  the 
ability  to  predict  where  trouble  is  likely  to  occur. 

Accidents  caused  by  overhead  wires  are  remark- 
ably infrequent,  considering  the  number  of  miles  of 
pole  lines  operated.  They  occur  most  often  to  elec- 
tric linemen,  less  often  to  telephone  linemen  and  very 
rarely  to  citizens.  Accidents  to  linemen  can  largely 
be  prevented  by  employing  on  live  work  only  steady 
and  tried  men  and  using  the  inexperienced  men  and 
floating  linemen  on  new  construction  work.  Acci- 
dents to  telephone  linemen  are  mostly  the  result  of 
want  of  care  on  the  part  of  the  men  themselves. 
Accidents  to  citizens  can  be  reduced  to  a  minimum 
by  care  in  constructing  and  maintaining  lines. 

The  danger  from  fire  is  in  the  possibility  of  high- 
voltage  current  reaching  buildings,  first,  through  de- 
fective transformers,  and  secondly,  through  crosses 
between  primaries  and  telephone  wires.  The  first 
can  be  eliminated  by  grounding  the  secondary;  the 
second  can  be  made  remote  by  proper  co-operation 
between  electric-light  and  telephone  companies  in 
the  erection  of  junction  poles  and  substantial  con- 
struction. The  danger  from  fire  is  somewhat  over- 
estimated and  it  is  to  be  sincerely  hoped  that  any 
restrictive  regulations  will  not  only  be  carefully  con- 
sidered before  final  action  is  taken  but  worked  out 


in  actual  practice  to  determine  whether  or  not  their 
enforcement  would  introduce  risks  which  would 
more  than  offset  any  advantage  gained. 

Discussion    (in   abstract). 

H.  B.  Gear,  Chicago:  The  suggestions  made  by 
Mr.  Lukes  tliat  a  standard  cross-arm  be  adopted 
should  receive  general  support.  A  cross-arm  similar 
in  dimensions  to  the  one  described  in  Mr.  Lukes' 
paper,  except  that  the  distance  between  the  pole  pins 
is  25  inches,  has  been  in  use  in  Chicago  for  a  num- 
ber of  years  with  excellent  results.  Many  cross-arms 
are  furnished  by  manufacturers  for  use  on  light  and 
power  circuits  at  voltages  from  2,000  to  4,000,  which 
are  likely  to  cause  trouble,  owing  to  the  narrow 
space  between  the  pins,  which  will  allow  the  wires 
to  swing  together  in  case  they  become  a  little  slack. 

Triple-petticoat  glass  insulators  having  an  outside 
diameter  of  about  4V2  inches  have  been  in  use  in 
Chicago  on  4,000-volt  three-phase  circuits  for  several 
3-ears  with  excellent  results.  There  is  reason  to  be- 
lieve, however,  that  the  deep  groove  double-petticoat 
insulator,  which  is  used  on  standard  2,boo-volt  work, 
would  serve  the  purpose  equally  well  as  far  as  insu- 
lation is  concerned.  The  advantage  of  having  a  dis- 
tinctive type  of  insulator  on  the  higher-voltage  cir- 
cuits is  such,  however,  that  the  triple-petticoat  in- 
sulator is  used  on  these. 

Accidents  to  linemen  working  on  electric-light 
lines  may  be  prevented  in  part  by  regulations  re- 
quiring the  men  to  use  rubber  gloves  in  handling  live 
circuits,  connecting  transformers  or  replacing  pri- 
man.'-  fuses.  The  suggestion  of  Mr.  Lukes  that  only 
the  most  experienced  men  should  be  used  on  this 
kind  of  work  is  of  very  great  importance.  Much 
may  be  done  also  in  arranging  apparatus  on  the  pole 
in  such  a  way  that  men  can  work  upon  it  without 
constant  danger  of  injur>-.  The  use  of  an  insulated 
stool  for  trimmers  on  series  arc  circuits  is,  no  doubt, 
a  wise  precaution. 

G.  T.  Hanchett,  New  York  city:  I  regretted  to  note 
that  the  papers  on  overhead  construction  and  dis- 
tributing systems  in  suburban  districts  failed  to  refer 
to  one  of  the  most  prolific  causes  of  accidents  and 
troubles  on  such  lines,  namely,  the  grounding  of 
wires  on  trees.  In  a  suburban  town  the  average  sub- 
urbanite is  proud  of  the  appearance  of  the  town  and 
insists  upon  the  preservation  of  the  trees  in  the 
street.  The  trees  grow  to  large  proportions  and 
the  wires  have  to  pass  through  the  trees  and  arc 
secured  in  various  ways;  but  with  the  growth  of 
the  trees  from  year  to  year  the  branches  come  in 
contact  with  the  wires  and  produce  serious  grounds. 
I  have  seen  limbs  six  and  eight  inches  in  diameter 
burned  completelj'  in  two  bv  wires,  the  limbs  drop- 
ping on  the  street,  and  I  have  seen  wires  burned 
in  two  by  the  resulting  arcs.  I  have  failed  to  find 
any  means  entirely  satisfactory  to  prevent  that 
trouble.  I  hope  that  some  discussion  on  this  point 
will  be  had.  I  should  be  glad  to  hear  of  any  means 
which  have  been  successful  to  prevent  this  trouble. 

W.  C.  L.  Eglin,  Philadelphia:  I  would  reply  to 
some  of  the  criticisms  on  Mr.  Lukes'  paper  and  my 
own,  as  they  are  very  similar  papers.  I  regret  I  did 
not  mention  the  subject  of  wires  running  between 
the  branches  of  trees.  We  have  made  a  great  many 
exoeriments  with  various  devices  in  keeping  the 
wires  from  trees.  All  of  these  devices  have  failed. 
The  last  experiment  we  made  consisted  of  a  specially 
insulated  wire  with  a  rubber  covering  on  the  con- 
ductor and  steel  armor  on  the  outside  of  the  rub- 
ber. We  assume  that  the  steel  armor  would  prevent 
the  limb  of  the  tree  cutting  the  insulation.  Unfor- 
tunately, the  armor  would  come  in  contact  and  the 
insulation  break  down'  between  the  conductor  and 
the  ormor, 'endangering  the  lives  of  the  men  who  are 
at  work  and  make  trouble  on  the  circuit.  The  only 
method  we  have  found  practicable  of  keeping  lines 
clear  of  trees  is  to  get  rid  of  the  trees  or  cut  down 
the  limb,  securing  the  consent  of  the  owner.  I  be- 
lieve this  is  a  matter  which  should  be  taken  up  in  a 
regular  businesslike  way.  There  is  no  use  in  avoid- 
ing that  subject.  You  know  \'ou  cannot  get  around 
the  tree  in  some  cases,  and  the  thing  to  do  is  to  go 
to  the  owner  and  make  a  proper  settlement  on  a 
monetary  basis.  You  will  probably  find  the  owner 
has  no  right  to  have  the  tree  where  it  is.  The  case 
is  easily  settled  when  you  get  the  proper  legal  po- 
sition. ** 

I  differ  with  the  views  expressed  on  the  question 
of  gloves  for  linemen.  As  the  result  of  our  experi- 
ence and  of  all  our  force,  the  consensus  of  opinion 
is  that  gloves  should  be  prohibited,  and  we  have  so 
issued  instructions,  for  the  reason  that  the  men  de- 
pend on  the  gloves.  They  will  not  turn  them  in  for 
inspection,  and  under  those  conditions  we  have  more 
accidents  with  gloves  than  without  them.  AVe  do 
not  attempt  to  insulate  the  lamp,  because  of  the  diffi- 
culties of  insulation.  We  prefer  to  ground  things. 
For  example,  all  lamps  on  iron  poles  are  grounded 
before  trimming.  There  is  a  connection  attached  to 
the  pole  which  is  hooked  on  to  the  lamp,  so  that  the 
trimmer  cannot  possibly  get  a  shock.  We  have  found 
in  accidents  to  employes  that  at  least  75  per  cent, 
are  due  to  lamp  trimmers. 

Mr.  Gear:  As  to  the  trees,  there  is  only  one  an- 
swer ;  that  is.  cut  the  trees.  However,  you  can  run 
a  fiTOod  many  lines  through  trees  without  serious 
difficulty.  Our  conditions  in  Chicasro  are  worse  than 
they  would  be  in  Philadelphia,  or  Brookl^-n,  or  other 
places,  where  they  operate  two-phase  or  single-phase 
systems.  We  have  a  four-wire,  three-phase  system, 
in  which  the  neutral  is  grounded,  and  the  three-phase 
wire,  at  a  fixed  ootential  of  2.000  volts,  is  above  the 
ground   under  all   circumstances,   and   if    it    comes 
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against  the  tree  or  any  obstacle  of  any  kind,  the  cur- 
rent begins  to  flow  at  once.  It  was  predicted  when 
we  first  installed  the  system  we  would  have  a  great 
deal  of  line  trouble.  We  did  have,  perhaps,  some 
trouble  not  common  to  smaller  single-phase  systems, 
or  perhaps  a  little  worse  than  with  a  system  in 
which  the  neutral  is  grounded,  but  it  is  overcome 
by  a  little  trimming  of  the  small  limbs  of  the  trees 
or  giving  the  wire  a  little  more  sag.  I  have  seen 
some  cases  where  the  use  of  a  porcelain  tube,  about 
two  feet  long,  put  on  in  such  a  way  as  to  hold  it 
against  the  limb,  is  of  much  practical  value ;  but. 
in  general,  the  best  plan  is,  if  possible,  to  do  a 
little  trimming  on  the  tree,  not  necessarily  to 
spoil  the  looks  of  the  tree,  by  any  means,  but  to 
trim  the  tree  and  put  in  quite  high  poles,  so  as 
to  get  above  the  trees.  In  cases  where  we  have  a 
large  main  line — I  know  a  case  where  we  have  a 
main  line  which  runs  half  a  mile — five  or  six  feeders 
and  branch  lines  on  the  pole  line — and  it  runs  through 
trees  for  the  entire  distance.  In  that  case  we  used 
50-foot  poles  to  get  above  the  trees,  and  the  gradual 
trimming  off  of  some  of  the  limbs  as  the  trees  grow. 
We  are  fortunate,  however,  in  Chicago,  in  a  way  that 
no  other  large  city  is,  that  I  h?ve  observed,  and  that 
is  our  city  is  laid  out  with  alleys  in  nearly  every 
block,  and  we,  therefore,  frequent  the  alleys,  or 
most  of  them — with  our  pole  lines.  This,  of  course, 
takes  us  away  from  the  trees,  because  they  do 
not  plant  the  trees  in  alleys,  and  it  is  also  a  very 
great  convenience  to  us  in  not  being  interfered  with 
by  paving  operations  or  by  the  objections  of  property 
owners  who  do  not  like  unsightly  poles  in  the  streets. 
Therefore,  as  rapidly  as  possible,  we  are  removing 
the  pole  lines  from  streets,  and  occupying  all  the  best 
alleys.  In  many  places  we  are  able  to  run  our  main 
feeders  from  the  station  a  distance  of  two  or  three 
miles  in  an  alley  which  is  perfectly  continuous,  and 
makes  a  clean,  straight  line.  We  have  one  transmis- 
sion tie  line  between  two  stations  which  runs  a  dis- 
tance of  three  miles  in  an  allej'-,  with  a  jog  of  not 
more  than  five  or  eight  feet  from  a  straight  line  at 
any  point.  We  are,  however,  not  always  so  for- 
tunate. In  some  parts  of  the  city,  where  the  lay- 
out of  the  streets  is  less  regular,  it  is  necessary  to 
do  some  underground  work  in  order  to  get  connec- 
tion between  the  feeders  of  lines  in  the  way  we  have 
to  have  them  electrically. 

George  F.  Sever,  New  York  city :  There  are  two 
interesting  points  to  those  engineers  of  municipalities 
who  have  control  over  high-tension  lines  in  their 
districts,  in  Mr.  Lukes'  paper  and  Mr.  Eglin's  paper. 
These  are  the  possible  crossings  of  hisih-tension  wires 
with  telephone  and  signal  wires.  Recently  I  have 
had  occasion  to  investigate  three  conditions  bearing 
on  this  subject,  and  have  been  able  to  prevent  the 
installation  of  high-tension  wires,  up  to  22,000  volts, 
in  proximity  to  telephone  and  signal  wires — three 
very  serious  instances  of  proposed  dangerous  instal- 
lations. In  a  little  town  where  I  spend  the  summer 
there  is  a  r3,ooo-volt  line  railway,  three-phase  trans- 
mission line,  running  through  the  main  street  of  the 
town,  between  the  branches  of  trees,  nipping  off  the 
ends  of  limbs  and  twigs  and  causing  danger  in  many 
ways.  In  one  instance  this  13.000-volt  line  goes  right 
throue-h  the  telephone  line,  the  telephone  line  being 
at  right  angles,  and  passes  between  the  two  sets  of 
telephone  conductors  ;  the  distance  between  a  i.-^,oco- 
volt  line  and  the  telephone  wires  being  vertically 
about  12  inches.  I  consider  that  a  most  dangerous 
situation,  and  I  think  that  the  rules  of  the  National 
Board  of  Underwriters,  which  were  adopted  a  year 
ago  at  their  meeting,  and  also  accepted  by  the  Amer- 
ican Institute  of  Electrical  Engineers,  should  be  rec- 
ognised by  all  members  of  the  Institute  in  the  in- 
stallation of  such  high-tension  lines.  Keep  them 
away  from  the  signal  wires,  or  move  the  signal  wires. 


Railway  Service    in    New   Jersey   Cities. 

The  City  Council  of  Hoboken.  N.  J.,  has  directed 
the  corporation  attorney  to  draft  bills  to  enable  the 
city  to  condemn  the  street  railways  now  in  the  public 
streets  and  to  issue  bonds  to  pay  for  them  and 
giving  the  city  the  control  and  operation  of  the 
roads.  Similar  action  has  been  taken  at  West  Ho- 
boken, where  the  corporation  attorney  is  also  di- 
rected to  draft  bills  enabling  the  city  to  establish 
its  own  lighting  plant.  As  a  result,  it  is  said,  of 
continued  complaints  ae^ainst  the.  Public  Service 
Corporation  of  New  Jersey.  General  Manager 
Wheatley.  who  has  been  running  the  street-railway 
systems  of  Jersey  City,  Hoboken,  Newark  and  sur- 
rounding cities  and  towns,  has  resignedf.  President 
Thomas  N.  McCarter  hns  taken  the  manasrement  into 
his  own  h?inds  and  will  be  assisted  by  Colonel  Ed- 
win H.  Hine,  executive  aeent  of  the  company. 
There  has  been  much  public  criticism  of  late  on 
account  of  cold  cars,  irregular  schedules  and  bad 
treatment  senerally  of  patrons.  Albert  H.  Stanley, 
who  recentlv  entered  the  service  of  the  Public  Serv- 
ice Corporation  from  Detroit,  will  take  charge  of 
the  practical  operation  of  the  system.  He  has  been 
directed  to  make  radical  chanses.  Unless  there  is 
a  great  and  immediate  improvement,  it  is  said,  many 
of  the  charters  owned  by  the  Public  Service  Cor- 
poration will  be  canceled  by  the  cities  in  which  its 
lines  operate.  This  improvement  is  promised  by  the 
officials  as  soon  as  the  various  properties  recently 
acquired   can  be  properly   systematized. 


WESTERN    ELECTRICIAN 

Development  of  the  Transformer. 

The  first  transformer  used  by  Faraday  in  his  his- 
toric experiments  had  for  its  magnetic  circuit  a' 
closed  ring  of  iron,  but  Ruhmkorff  and  others,  in 
their  early  practical  applications,  employed  a  straight 
iron  core  within  cylindrical  coils.  Varley,  in  1856, 
pointing  out  the  disadvantage  of  leaving  the  mag- 
netic circuit  open,  gave  it  a  closed  path  by  bending 
back  and  overlapping  the  ends  of  the  straight  iron- 
wire  core. 

In  the  early  days  of  electric  lighting.  Ferranti  modi- 
fied Varley's  method  bv  using,  instead  of  iron  wires, 
strips  of  sheet  iron  bent  back  and  interleaved.  Other 
engineers  preferred  to  embed  link-shaped  coils  in 
the  recesses  of  a  core  built  up  of  E-shaped  stamp- 
ings, afterward  completing  the  magnetic  circuit 
either  with  slabs  of  laminated  iron  or  with  strips 
interleaved    with    the    ends    of    the    projecting    legs. 


result  of  this  investigation  it  was  found  that  the 
long  neglected  construction  first  used  by  Ruhmkorff', 
consisting  of  concentric  cvlindrical  primary  and  sec- 
ondary windings  surrounding  the  iron  core,  gave  a 
combination  which  was  excellent  for  transformers 
of  small  and  moderate  capacity.  This  form  was  par- 
ticularly advantageous  in  that  the  insulation  be- 
tween the  high  and  low-potential  windings  could 
consist  of  an  approximately  cylindrical  tube  of  sim- 
ple  construction. 

The  result  of  these  investigations  is  the  type-H 
transformer.  (See  Fig.  6.)  This  type  of  trans- 
former, as  now  developed,  was  described  in  the 
Western  Electrician  of  April  25,  1903,  page  3^^. 
_  Comparing  the  core-type  and  the  shell-type  de- 
signs of  a  given  size,  it  will  be  found  that  the  former 
has  a  much  lower  voltage  per  turn  of  wire  and  a 
far  greater  number  of  turns  in  series.     Consequently 


Shell  Type  of  1889. 


Improved  Style  of  1880, 


Fig.  3.     Core  of  Tj'pe  F. 


Fi^.  4.     Oil-cooled  Type  of  1894. 


A  company  has  been  formed  at  Douglas.  Ariz.,- 
for  the  purpose  of  establishing  another  electric-light 
and  power  plant.  It  has  a  capital  stock  of  $6o,ooo. 
H.  C.  Mayer  is  manager  of  the  new  company, 
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Windings, 
DEVELOPMENT    OF    THE    TRANSFORMER. 

This  construction  gives  the  well-known  "shell  type" 
of  transformer.'.    .,■.'■.'' ''^^, 

As  early  as  18S8  the  Thomson-Houston  Company, 
predecessor  of  the  General  Electric  Company,  com- 
menced the  manufacture  of  transformers,  with  the 
A  and  the  B  types,  both  employing  the  shell  type 
of  core.  The  latter  type  is  shown  in  Fig.  i.  Not- 
withstanding the  fact  that  these  transformers  rep- 
resented the  .highest  development  in  transformer 
construction  of  that  period,  the  year  1889  witnessed 
the  introduction  of  a  new  type  known  as  type  E 
(see  Fig.  2),  which  embodied  improvements  in  in- 
sulation  and   a   marked   reduction    in   core   losses. 

In  1S90,  with  the  experience  gained  from  nearly 
30,000  transformers  installed,  a  new  design,  known 
as  type  F,  was  produced.  The  method  of  arranging 
the  coils  of  this  transformer  is  seen  in  Fig.  3.  This 
embraced  a  much  larger  range  of  sizes  than  had 
hitherto  been  provided,  and  employed  more  modern 
methods  of  utilizing  insulating  material,  while  giving 
again  a  marked  reduction  in  the  iron  losses.  The 
shell  type  of  core  was  still  employed.  Over  5.3,000 
transformers  of  this  design  were  installed  within 
the  six  years  following,  the  average  size  increasing 
during  that  period  from  1.14  kilowatts  to  3.2  kilo- 
watts. 

The  earlier  transformer-  systems  were  all  operated 
at  high  frequency,  and  with  the  subsequent  growth 
of  low-frequency  plants  came  a  demand  for  suitable 
transformers.  Many  sizes  of  type-F  transformers 
were  operated  at  60  cycles,  but  with  objectionably 
high  core  losses.  The  type-G  transformer  was  pro- 
duced in  1894,  and  was  specially  designed  for  60- 
cycle  service. 

The  Thomson-Houston  Company,  under  the  in- 
spiration of  Professor  Elihu  Thomson,  was  among 
the  first  in  the  commercial  use  of  oil-cooled  trans- 
formers. The  use  of  oil  in  transformers  not  only 
increased  the  value  of  the  insulation  and  prolonged 
its  life,  but  also  provided  a  means  whereby  the  heat 
generated  within  the  core  and  windings  would  be 
conveyed  to  the  surrounding  case  and  readily  dis- 
sipated into  the  air. 

To  employ  the  advantages  thus  afforded,  the 
Thomson-Houston  Company's  tvpe-B  transformers 
were  in  18S9  provided  with  oil-tight  cases. 

With  the  type-F  and  type-G  transformers  the  use 
of  oil  was  again  strongly  recommended,  and  as_  the 
possibility  of  carrying  a  greater  load  with  a  ffiven 
heatinsT,  and  the  lessened  risk  of  damage  from  light- 
ning became  recognized,  the  use  of  oil  gradually 
increased,  Figs.  4  and  5  are  views  of  tj-pe  G,  show- 
ing the  oil-tight  casing  and  the  windings. 

In  1S95  the  engineers  of  the  General  Electric 
Company  made  a  thorough  investigation  of  the  rela- 
tive merits  of  various  forms  of  cores  and  methods 
of  windinqr  and  insulating.  In  this  investigation  the 
designers  had  before  them  the  consideration  of  less- 
ened risk  from  accident  as  well  as  the  greatest  econ- 
omy of  construction  and  the  proportioning  of  losses 
to  give  the  highest  ^conorny  of  operation.    As  the 


each  laver  of  wire  may  be  of  considerably  greater 
length  without  increasing  the  voltage  between  layers 
over  that  found  in  the  corresponding  transformer  of 
the  shell  type. 

After  carefully  scrutinizing  all  cases  of  trans- 
former trouble,  it  was  concluded  that  breakdowns 
within  the  windings  of  oil-immersed  transformers 
•were  generally  due  to  moisture  absorbed  by  the 
fibrous  insulations  before  being  immersed  in  oil. 
In  some  cases  water  had  become  mixed  with  the  oil 
and  was  absorbed  by  the  windings.  To  overcome 
this  difficulty  there  was  developed  a  system  of.  treat- 
ment by  which  the  coils,  first  dried  in  a  vacuum, 
are  thoroughly  impregnated  with  a  specially  pre- 
pared waterproofing'  compound,  which,  liquefied  by 
high  temperature,  is  forced  under  heavy  pressure 
into  every  inti?rstice   of   the  windings. 

Simultaneously  with  the  developments  which  led 
to  the  introduction  of.  the  type-H  transformer,  the 
subject  of  transformer  iron  was  investigated  with 
regard  to  the  effects  of  variations  in  chemical  analy- 
sis, treatment  during  manufacture,  and  specis,l  proc- 
esses of  supplementary  treatment.  The  object  sought 
was  not  only  an  improvement  in  the  initial  quality 
of  the  iron,  but  particularly  a  freedom  from  that 
"fatigue"  or  aging,  the  serious  nature  of  which  was 
even  then  recognized.  These  investigations  and  the 
special  processes  developed  from  them  have  resulted 
in  materially  lower  specific  losses,  a  remarkable  con- 
.stancy,  and  a  degree  of  uniformity  in  commercial 
production  hitherto   unknown. 

Great  improvements  of  late  years  have  been 
in  the  matter  of  reducing  the  core  losses  in  trans- 
formers. In  the  early  days  of  transformer  manu- 
facture this  subject  was  given  very  little  attention, 
the  losses  being  thought  too  small  to  deserve  at- 
tention. That  this  was  a  mistake  will  be  shown  by 
the  following  table,  all  the  figures  for  which  were 
based  for  comparison  on  6o-cycle  measurements. 
The  figures   show  core  losses  in  watts. 


Type. 

600  Watt. 

2.500  Watt. 

7.500  Watt. 

.  30   Kw. 

B  (1889) 
E  (1889) 
F  (1890) 
G  (1894) 
H  (1S96) 
H  (1903) 

T40  Watts 
II-      " 
47 

38    ; 

25    .. 
23 

290  Watts 
I04 

76         " 

-is    '.' 

45 

250  Watts 

156    ■; 

116 
96      •■ 

370  Watts 

230 

English   and   American    Manufacturers. 

From  Birmingham.  England,  under  date  of  Jan- 
nary  i6th.  "Canadian"  writes  to  the  London  Elec- 
trical Review  as  follows :  "Notw^ithstanding  the  gen- 
eral cry  of  'bad  trade,'  it  seems  that  the  English 
manufacturer  is  not  going  to  shift  himself  to  im- 
prove matters.  I  am  in  want  of  a  small  telephonic 
apparatus,  and.  if  able  to  procure  same,  should  be 
able,  in  a  short  time,  to  place  orders  for  large  num- 
bers of  them.  I  have  written  to  several  firms  on 
the  matter,  and  explained  what  I  want,  but  the  gist 
of  all  the  replies  amounts  to  'We  have  onlv  got 
our  regular  lines.'  Is  there  any  firm  in  England 
that  is  open  to  go  a  little  bit  out  of  their  way  to 
secure  orders?  If  so,  I  should  be  glad  if  j'ou,  sirs, 
would  act  as  medium,  and  forward  their  names  to 
me  should  they  send  in  answer  to  this.  In  my  own 
countri-  I  could  get  v.hat  I  want  made  quick  enough. 
The  difference  between  English  and  American  manu- 
facturers is.  that  the  latter  say.  'Tel!  us  what  you 
want.'  and  the  former,   'This   is  what   we've  got.'" 


The    city    of    Dardanelle,    Ark.,    is    contemplating 
the  construction  of  an  electrjc.Hght  plant. 
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Exciting  a  Generator. 

By   H.    M.   Phillips. 

Although  the  method  recently  employed  by  the 
writer  to  excite  a  generator  that  refused  to  build 
up  its  magnetism  is  one  that  has  never  been  brought 
to  his  attention  before,  it  has  no  doubt  been  used 
by  others,  as  it  is  one  that  would  readily  occur 
to  ahnost  any  electrician  under  similar  circum- 
stances. The  peculiar  action  of  the  machine  in 
question  may  be  of  more  general  interest  than  the 
manner  in  which  the  trouble  was  overcome. 

Two  small  compound-wound  generators  were  run 
in  parallel.  They  were  of  the  standard  four-pole 
type,  well  built  and  of  modern  design.  The  arma- 
tures were  provided  with  form-wound  coils  and 
with  commutators  of  ample  size,  and  there  were 
two  carbon  brushes  to  each  pole  of  the  machine. 
All  connections  were  made  in  the  usual  manner. 
Three-pole  switches  for  the  equalizer  connection 
connected  the  machines  to  the  switchboard.  Both 
machines  were  driven  from  the  same  jack-shaft, 
clutch  pulleys  being  provided.  The  shaft  was  driven 
from  a  gas  engine.  One  of  the  armatures  had  been 
sent  to  a  reliable  shop  for  repairs  and  when  replaced 
refused  to  generate.  Tlie  writer  was  called  upon 
to   remedy  the  trouble. 

Everything  appeared  to  be  in  first-class  condition, 
the  connections  were  properly  made  and  contacts 
good.  Magneto  tests  showed  no  trouble  of  any  kind. 
The  brushes  when  first  inspected  were  not  set  ex- 
actly true  and  did  not  fit  the  commutator  perfectly, 
though  they  were  not  in  particularly  bad  condition. 
They  were,  however,  carefully  adjusted  and  fitted 
before  any  attempt  was  made  to  run  the  machine. 
After  the  first  trial,  which  was  a  failure,  the  com- 
mutator was  sandpapered,  although  this  appeared 
unnecessary,  as  it  had  been  turned  and  sandpapered 
in  the  shop  a  few  days  before.  A  reversal  of  the 
connections  to  the  shunt  field  was  equally  in- 
effective. The  shunt-field  was  then  disconnected  and 
separately  excited  from  the  other  machine,  which 
was  in  service.  Under  these  conditions  the  machine 
came  up  to  voltage;  the  switch  w'as  thrown  In  and 
the  machine  made  to  carry  nearly  its  full  load  with- 
out showing  trouble  of  any  kind.  After  shutting 
down  an  attempt  to  make  the  machine  excite  itself 
was  as  unsuccessful  as  before.  This  trial  was  re- 
peated several  times,  reversals  of  field  connections 
and  of  magnetization  having  no  effect. 

A  Weston  portable  voltmeter  was  procured  and 
attached  directly  to  the  brush-holders  with  the  fol- 
lowing result:  With  both  armature  and  field-cir- 
cuit open  the  armature  would  generate  about  four 
volts  from  the  residual  magnetism  of  the  field. 
When  the  circuit  through  the  shunt-field  was  close:l 
the  voltage  would  drop  either  to  zero  or  very  nearly 
fo  it.  This  appeared  to  indicate  that  the  field-cir- 
cuit was  wrong,  but  repeated  reversals  of  the  shunt- 
field  brought  no  change  in  the  result.  The  brushes 
were  tried  in  different  positions  and  with  strong 
pressure  on  the  commutator  without  any  imnrove- 
ment. 

Having  tried  the  ordinary  methods  without  suc- 
cess, current  from  the  machine  in  service  was  led 
through  the  series  coil  of  the  one  giving  trouble. 
This  was  effected  by  means  of  wire  jumpers  placed 
on  two  poles  of  the  three-pole  switch  so  as  to  make 
a  circuit  through  the  equalizer  while  the  armature 
circuit  was  left  open.  The  first  trial  was  made  with 
the  shunt  field-circuit  also  open,  and  nearly  14  volts 
were  Indicated  under  these  conditions.  When  the 
shunt-field  was  closed  a  momentary  drop  of  a  few 
volts  was  obseni-ed,  but  the  voltage  immediately  after 
began  to  rise  slowly  and  continued  to  do  so  till 
full  voltage  was  obtained.  The  three-pole  switch 
was  then  closed  and  the  machine  allowed  to  carry 
the  load  for  a  few  minutes.  It  was  then  shut  down 
and  could  not  be  started  again  till  current  was 
thrown  on  the  series  field  as  before.  Another  trial" 
was  then  made,  and  this  time  was  successful, 
although  the  machine  excited  very  slowly  and  a  stiff 
pressure  on  the  brushes  was  necessary  while  it  was 
picking  up.  After  a  few  more  trials  the  machine 
would  generate  as  well  as  its  mate  or  as  most  other 
generators. 

The  writer  believes  that  a  poor  contact  between 
brushes  and  commutator  is  the  most  frequent  cause 
of  trouble  in  getting  a  generator  to  excite,  and  the 
action  of  the  voltmeter  already  described  would  seem 
to  indicate  that  that  was  the  trouble  in  the  case 
mentioned.  It  Is  to  be  regretted  that  a  trial  was 
not  made  by  holding  the  voltmeter  leads  directly  on 
the  commutator,  as  it  might  have  been  possible  to 
obtain  positive  information  in  that  way.  On  the 
other  hand,  when  all  the  facts  are  considered  it 
seems  almost  impossible  that  a  poor  contact  could 
have  existed.  There  were  four  brushes  on  each  side 
of  the  circuit;  one  contact  on  each  side  would  of 
course  been  amply  sufficient  to   cause   the  machine 


to  generate.  The  brushes  were  carefully  fitted  to 
the  commutator  and  the  commutator  was  freshly 
turned  and  sandpapered.  The  brushes  were  given 
a  very  heavy  pressure  on  the  commutator  during 
part  of  the  trial  while  they  were  able  to  carry  nearly 
the  full  load  of  the  machine,  when  it  ^vas  sep- 
arately excited,  with  very  light  pressure  and  with- 
out sparking  or  heating.  No  oil  film  could  have 
caused  the  trouble,  for  trials  were  made  directly 
after  the  commutator  and  brushes  had  been  gone 
over  with  di"y  sandpaper.  If  resistance  was  the 
cause  of  the  trouble,  it  must  have  been  quite  high 
to  produce  a  drop  of  nearly  four  volts  with  the 
current  that  would  flow  through  the  iio-volt  shunt- 
field  with  only  a  rather  small  fraction  of  a  volt 
pressure.  It  may  be  added  that  the  writer  has  had 
considerable  experience  with  generator  troubles  and 
that  none  of  the  ordinary  causes  of  trouble  was 
overlooked. 


Ingenious  Burglar  and  Fire  Alarm. 

Captain  Hurd  of  Chicago,  who  is  interested  in 
the  electric  burglar-alarm  system  described  in  the 
Western  Electrician  of  November  7,  1903,  has  an 
ingenious  model  for  demonstrating  the  possibilities 
of  the  device.  The  alarm  works  upon  the  opening 
of  any  of  the  concealed  circuits  about  the  house, 
vault  or  any  article  to  be  protected.  Immediately 
upon  opening  one  of  these  circuits  by  opening  a 
door  or  window,  taking  a  picture  from  the  wall,  or 
the  like,  an  alarm  bell  is  rung  inside  of  a  small  steel 
box.  itself  protected  by  one  of  the  circuits.  The 
model  represents  a  section  of  a  house  with  window, 
door,  picture  on  the  wall,  and  numerous  other  things, 
each  protected  by  one  of  the  circuits.  Push-buttons 
throw  the  circuits  into  operating  effect,  and  others 
(known  only  to  the  owner  of  the  building,  of 
course)  stop  the  ringing  of  the  bell.  Open  the  door 
of  the  little  model  and  the  alarm  starts,  and 
r.othing  will  stop  it  unless  the  proper  button  is 
pushed.  If  the  picture  be  taken  from  the  wall,  an- 
other circuit  is  opened,  ringing  the  bell.  The  fire 
alarm  works  by  the  exnansion  of  a  piece  of  metal, 
which,  carrying  a  small  contact  point.  Is  thrown  out 
of  connection  by  a  very  small  expansion  of  the 
metal. 

The  device  may  also  he  set  so  that  anyone  tam- 
pering with  the  locks  will  operate  the  alarm,  but 
the  owner  of  the  house  coming  home  late  at  night, 
if  he  can  find  the  proper  button,  can  let  himself 
in  without  disturbance  and  then  reset  the  alarm. 

If  it  is  necessary  to  have  a  window  open  during 
the  day  that  particular  circuit  is  rendered  inopera- 
tive by  one  of  the  push  buttons.  Upon  leaving  the 
building  the  circuits  are  all  set.  and  if  the  window 
has  been  forgotten  its  circuit  is.  of  course,  open,  and 
the  bell  will  ring  at  once,  apprising  the  person  leav- 
ing the  building  that  all  is  not  secure. 


Horses  Killed  by  Stray  Electric  Current. 

.\  stray  electric  current  from  the  plant  of  the 
Missouri-Edison  Company  in  St.  Louis  recently  en- 
tered the  stables  of  the  National  Brewing  Company 
adjoining  and  did  considerable  damage  among  the 
S2  head  of  valuable  horses.  Two  animals  were  killed 
outright  and  several  others  had  to  be  destroyed,  while 
all  the  horses  were  badly  shocked  and  were  so 
nervous  and  frit^htened  that  they  could  not  be 
worked   for  a  number  of   davs. 

General  Manager  S.  B.  Pike  of  the  Edison  com- 
pany explains  the  accident  as  follows :  "The  cur- 
lent  from  our  plant  adjoining  the  stabler  is  trans- 
milted  through  the  wires  on  the  pole,  down  which 
a  ground  wire  runs.  This  current  must  in  some 
way  have  come  In  contact  with  the  ground  wire, 
and  then  It  was  easy  for  it  to  find  its  way  through 
the  wet  earth  to  the  stable,  and  over  the  wet  con- 
crete and  boards  to  the  bodies  of  the  horses.  The 
voltage,  of  from  500  to  i.ooo,  was  sufficient  to  kill  a 
horse,  although  it  might  not  have  seriously  hurt  a 
man.  The  death  of  some  of  the  horses  and  the 
practical  lack  of  injurv  to  others  may  be  explained 
by  the  difference  In  the  thickness  and  arrangement 
of  the  bedding  In  their  stalls.  As  soon  as  the  cur- 
rent entered  the  ground  wire  the  disarrangement 
was  aonarent  in  the  olant.  and  the  current  was  shut 
off.  That  accounts  for  the  fact  that  the  shock  was 
so    short." 


Another  Electric  Railway  for  Cuba. 

Local  and  American  capitalists  propose  the  con- 
struction of  an  electric  railway  extending  from 
Cienfuegos.  Cuba,  into  the  interior,  a  distance  of 
.^o  miles  or  more,  which  would  give  rapid  transit 
between  Cienfuegos  and  several  Important  villages 
in  the  sugar-producing  belt,  these  towns  now  having 
very  inadequate  communication  with  the  port  at 
Cienfuegos.  United  States  Consul  Baehr  states  for 
the  information  of  American  dealers  In  electric  and 
railroad  supplies,  that  the  Cienfuegos,  Palmira  and 
Cruces  Electric  and  Power  Company,  with  head- 
quarters at  Cienfuegos,  has  been  organized  to  carry 
the  project  into  effect,  that  a  charter  has  been  ap- 
plied for  and  obtained,  and  that  only  a  short  time 
will  elapse  before  the  beginning  of  active  work  on 
the  grading  of  the  road.  If  this  enterprise  Is  car- 
ried to  fulfillment,  as  seems  reasonably  certain,  it 
will  not  only  give  cmoloyment  to  a  large  nuirfl^er 
of  laborers  who  now  find  steady  work  only  during 
the    sugar-grinding    season,    but    will    contribute    in 


no  small  degree  to  the  material  upbuilding  of  this 
section  of  Cuba.  Cienfuegos  has  steam-railroad  com- 
munication with  Habana,  Matanzas,  Cardenas, 
Sagua  la  Grande  and  Caibarien  on  the  north  coast. 
with  Santa  Clara  in  the  interior,  and  thence,  since 
the  completion  of  the  new  Cuban  Central  railroad, 
with  Santiago. 


The  Value  of  a  Trademark. 

By  Fokee  Bain. 

Almost  every  manufacturer  is  confronted  with  two 
problems — first,  to  produce  his  product;  second,  to 
dispose  of  it.  Each  of  these  propositions  dominates 
a  number  of  minor  considerations  peculiar  to  the 
business. 

It  costs  many  enterprises  as  much  to  dispose  of 
their  product  as  It  does  to  produce  it. 

To  create  a  steady  and  lasting  demand,  the  article 
to  be  sold  must  have  merit.  The  public  must  be 
made  aware  of  its  existence  and  impressed  with  its 
value.  Advertising,  properly  directed,  will  accom- 
plish this  result.  A  trademark  is  the  rivet  that  binds 
the  customer  to  the  manufacturer — the  chain  that 
links  advertising  announcements  together.  It  is  a 
means  by  which  advertising  of  the  past  is  made  avail- 
able  for   the   present. 

A  trademark  is  a  sign,  symbol,  mark,  figure,  pic- 
ture, device,  numeral,  letter,  wbrd,  name,  or  com- 
bination of  any  or  all  of  them,  used  by  a  manufac- 
turer, producer  or  vender  of  a  commercial  a^rticle, 
and  indicating  primarily,  either  by  its  own  meaning 
or  by  association,  the  original  ownership  or  place 
of  manufacture,  producton  or  sale  of  the  article  to 
which  it  Is  applied.  It  is  a  notice  to  the  public 
showing  origin  of  the  product  to  which  it  is  appled. 
It   must  be  clear  and  well   defined. 

A  trademark  is  inseparable  from  the  business  or 
good  will  with  which  it  is  associated.  It  must  be 
exclusivelv  the  property  of  the  proprietor  or  his 
jointly  with  others.  It  has  been  aptly  defined  as 
one's   commercial   signature. 

Property  in  a  trademark  comes  from, the  common 
law.  and  not  from  the  statute.  The  registration  of 
a  trademark  is  not  a  grant,  but  it  is  prima  facie 
evidence  of  ownership.  The  trademark  privilege  Is 
extended,  by  the  common  law,  to  persons  engaged 
in  promoting  the  commercial  Industries  of  the  coun- 
try, to  enhance  and  promote  such  industries  and  to 
protect   the   public   against   fraud  and   deceit. 

llie  selection  and  adoption  of  a  word,  symbol, 
phrase,  picture  or  other  device  for  a  trademark 
requires  careful,  expert  consideration.  There  are  a 
great  number  of  such  devices  that  cannot  be  legally 
and  exclusively  appropriated,  and  such  a  selection 
would  be  unfortunate. 

Every  manufacturer  should  adopt  a  trademark,  or 
several.  If  he  desires,  for  the  different  classes  of 
eoods  which  he  produces,  and  he  should  then  have 
his  mark  or  marks  properly  registered. 


Onawa  Still  in  Trouble. 

Onawa,  Iowa,  continues  to  realize  that  a  munici- 
pal electric-light  plant  is  not  always  the  unmixed 
blessing  that  public-ownership  advocates  proclaim. 
A  dispatch  from  that  place  to  the  Sioux  City  Daily 
Tribune,  dated  February  6th.  gives  the  following 
information;  "Owing  to  the  large  expense  for  coal, 
some  $Sco,  incurred  for  the  months  of  November 
and  December  last,  at  the  electric, power  house,  the 
city  fathers  at  their  last  regular  meeting  discussed 
the  matter  of  shutting  down  the  plant  if  business 
at  that  end  of  the  line  does  not  become  belter.  The 
coal  now  used  costs  $2.10  a  ton.  but  even  at  that 
cheap  price  it  is  said  that  the  plant  has  run  con- 
siderably behind  this  winter.  This  Is  not  due  to 
want  of  public  patronage,  but  rather  to  former  de- 
linquents in  not  paying  their  bills  as  promptly  as  is 
necessary.  The  patrons  who  are  now  behind  will 
be  called  upon  shortly  to  settle  with  the  city  col- 
lector, the  council  having  so  ordered,  if  light  from 
the  power  house  is  to  shine  any  longer  in  their 
homes." 


Trolley  Plans  for  the  Adirondacks. 

Plans  are  being  perfected,  it  is  said,  for  an  ex- 
tensive system  of  electric  lines  between  Adirondack 
resorts.  Paul  Smith,  a  veteran  of  the  Adirondack 
region,  states  that  next  summer -will  see  the  begin- 
ning of  construction  work  in  the  North  Woods. 
The  first  step  in  the  projected  enterprise  will  be  the 
building  of  a  line  connecting  Copper  St.  Regis  Lake 
and  Lake  Clear  with  Paul  Smith's.  The  power  for 
the  proposed  road  will  be  taken  from  Franklin  Falls 
in  the  Saranac  River,  20  miles  away.  It  is  under- 
stood that  the  plans  provide  for  the  connection  of 
Saranac  Lake  with  all  the  villages  thereabouts,  as 
well  as  with  Schenectady.  Most  of  the  destructive 
forest  fires  of  the  North  Woods  region  are  due  to 
sparks  from  locomotives  on  the  existing  steam  roads; 
in  view  of  this  the  State  Railroad  Commission  is 
said  to  look  favorably  upon  the  plans  of  the  electric- 
traction  promoters,  with  the  hope  of  entirely  re- 
placing the  steam  locomotive. 


The  new  power  plant  of  the  Metropolitan  Street 
Railway  Company  in  Kansas  City,  Mo.,  is  nearing 
completion,  llie  generators  and  one  of  the  two 
5.cco-horsepower  engines  have  already  been  oper- 
ated, and  the  plant  is  about  ready  to  furnish  ample 
power  for  all  purposes — motive,  light  and  heating. 
When  the  plant  is  in  working  order  more  cars  will 
be  put   on    the    electric   lines. 
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Indiana  Telephone  Items. 

The  annual  meeting  of  the  Richmond  Home  Tele- 
phone Company  was  held  February  2d.  The  officers 
of  the  company  were  re-elected.  The  company  has 
enjoyed  a  remarkably  prosperous  year.  The  report 
showed  that  it  had  made  a  handsome  increase  in  its 
earnings.  There  were  409  new  telephones  installed 
during  the  year,  making  the  total  present  number 
1,970.  It  is  expected  that  the  2,000  mark  will  be 
reached  b}-  March  1st.  The  company  put  up  new 
construction  during  the  year  to  meet  the  increased 
demands.  There  is  now  a  full  copper  circuit  to 
Fort  Wayne,  giving  excellent  service.  Steady  em- 
ployment is  given  to  44  persons,  which  number  will 
be  increased  in  the  early  spring.  The  average 
time  required  during  last  year  to  answer  a  call  was 
3-33  seconds.  The  best  average  of  any  operator  was 
2.36  seconds.  These  tests  were  made  with  a  stop- 
watch from  time  to  time  all  over  the  city  without 
the  knowledge  of  the  operators.  It  is  stated  that 
there  are  now  3,502  Independent  telephones  and 
508  Bell  telephones  in  operation  in  Wayne  County. 

The  telephone  companies  operating  in  Indiana  are 
growing  so  rapidly  that  the  cataloguer  cannot  keep 
up  with  the  new  subscribers.  Many  companies  have 
adopted  the  plan  of  publishing  in  the  local  papers 
the  names  of  the  new  subscribers  and  the  number 
of  their  telephones.  By  this  plan  patrons  can  clip 
the  list  out  and  keep  the  directory  up  to  date. 

The  Central  Union  Telephone  Company  has  just 
issued  a  telephone  directory  for  South  Bend  and 
Mishawaka.  It  shows  1,000  telephone  connections  in 
South  Bend  and  125  in  Mishawaka.  Francis  Law- 
ton,  Jr.,  who  came  from  the  East,  has  sticceeded 
N.  J.  Pendergast  as  local  manager. 

The  officials  of  14  Independent  telephone  com- 
panies operating  in  Henry  County  held  a  meeting  at 
Newcastle  last  week  for  the  purpose  of  perfecting 
an  organization  which  will  have  for  its  purpose  the 
general  extension  of  county  lines,  the  exchange  of 
service,  mutual  benefit,  hearty  co-operatiern,  etc.  The 
meeting  was  held  behind  closed  doors,  but  it  is 
known  that  one  other  purpose  is  for  united  effort 
to  fight  competition.  There  are  in  the  county  about 
4.C00  Independent  telephones  in  use.  Dr.  Garrett 
of  Cadiz  was  elected  president  and  George  Walls 
of  Knightstown  secretary. 

The  M'echanicsburg  Telephone  Exchange  Building 
was  burned  on  February  ist.  The  system  will  be 
out  of  business  until  rebuilt.  Jacob  Zeikle  is 
manager. 

The  Cumberland  Telephone  Company  of  Marion 
County  is  preparing  to  make  important  improve- 
ments. A  meeting  of  the  comnanv  officials  was  held 
!"t  Cumberland  last  week  and  plans  were  outlined 
for  an  extensive  improvement.  The  concern  was 
organized  over  a  year  ago  with  a  capital  of  $10,000 
and  already  has  a  satisfactory  service  in  the  town 
of  Cumberland  and  in  the  farming  community.  It 
has  direct  free  service  with  the:  New  Telephone 
Company  of  Indianapolis,  and  it  is  expected  that  the 
nrooosed  extended  rural  service  will  be  on  the  same 
basis.  In  a  short  time  Tndiananolis  people  will  be 
able  to  talk  directly  to  the  farmers  of  Warren 
Township  with  the  same  ease  that  they  talk  inside 
the  city  limits.  A  new  exchange  will  be  built  in 
Cumberland  and  considerable  money  expended  in 
extending  the  lines.  William  Gale  is  president  nnd 
F.  W.   Wiese   secretary.  F. 


Telephone   News  from   the   Northwest. 

The  Western  Wisconsin  District  Independent  Tele- 
nhone  .Association  has  been  formed  at  Sparta,  Wis. 
It  is  planned  to  form  similar  associations  through- 
out the  state.  J.  G.  Schweizer  of  LaCrosse  was 
elected   president. 

The  Minneapolis  council  has  passed  ah  ordinance 
extending  the  time  for  telephone  wires  to  be  put 
underground    to   December   31,    1004. 

The"  Rock  County  Telephone  Companv  will  add 
about  i:;.ooo  feet  of  cables  at  Janesville,  Wis.,  during 
the  coming  season. 

Contracts  are  let  for  the  construction  of  a  tele- 
phone line  from  Leader,  Minn.,  to  Hazel  Dell  for 
the  Cass  County  Farmers'  Mutual  Telephone  Com- 
panv. 

Tlie  Dunn  Coimtv  Telephone  Comnany  has  been 
incorporated  at  Ridgeland,  Wis.,  with  a  capital  of 
$10,000. 

The  Tri-Countv  Farmers'  Telephone  .Association 
has  been  formed  at  Bath,  Minn.,  to  build  from  Ellen- 
dale  to  Hartland,  with  branches  in  various  direc- 
tions. 

The  Monroe  CWis.")  Telephone  Comnany  has  just 
ndded  a  new  board  of  too  capacity',  giving  the  ex- 
change a  total  of  600  capacity. 

The  Northwestern  Telephone  Exchange  Comnanv 
at  Austin,  Minn,,  announces  that  all  subscribers 
having  telephones  at  their  places  of  business  will  be 
give  a  free  wire  to  their  homes.  There  has  been 
an  Independent  telephone  exchange  started  at  Austin 
recently. 

The  Wright  County  Telephone  Cnmpanv  of  Wa- 
verlv,  Minn.,  has  been  incorporated  with  $50,000 
canital  stock. 

The  Countv  Board  in  St.  Paul  has  refused  the 
offer  of  the  Northwestern  Telenhone  Exchange  Com- 
nanv to  furnish  service  to  the  county  offices  for 
half  price.  The  Countv  Board  ordered  the  com- 
panv's  instruments  out  la.st  Mav,  but  they  have  re- 
mained,  pending   a  possible  adjustment. 

C.  A.  Walker  has  been  granted  a  franchise  for 
a  telephone  Ijne  in  Pine  River,  Minn. 


The  Tri-State  Telephone  and  Telegraph  Company 
has  contracted  with  the  Winona  (Minn.')  Telephone 
Company  to  furnish  long-distance  service  from  the 
Twin  Cities  by  the  first  of  August.  The  line  will 
be  built  down  the  river,  touching  the  cities  along 
the  route. 

The  Rosedale  and  Worthen  Telephone  Company 
of  Alexandria,  S.  D.,  has  been  formed  to  build  long- 
distance  lines. 

The  Home  Telephone  Company  of  Deadwood, 
S.  D.,  has  been  incorporated  to  build  long-distance 
lines  through  the  Black  Hills  and  into  Wyoming. 

The  Norwood- Young  America  Telephone  Com- 
pany contemplates  installing  a  local  exchange  at 
Waconia,  Minn. 

The  Shelby  County  Mutual  and  the  Marne  and 
Elkhorn  Telephone  Companies  are  seeking  entrance 
into  Harlan,  Iowa,  either  by  franchise  or  by  con- 
nection with  the  local  company,  the  Harlan  and 
Avoca  Company. 

The  Kellogg  (Iowa)  Mutual  Telephone  Company 
has  formed  an  organization  with  the  various  lines 
centering  in  Kellogg  for  running  the  local  exchange. 
A.  H.  Braley  was  elected  president  and  W.  R.  Mor- 
gan,  secretary.  R. 


Michigan  Telephone  Matters. 

Quincy  is  becoming  quite  a  center  for  rural  tele- 
phones. There  is  now  one  line  in  operation,  cover- 
ing a  distance  of  15  miles,  with  over  100  subscribers. 
Five  other  lines  are  already  started,  all  headed  for 
Ouincy,  and  will  be  in  operation  as  soon  as  the 
weather  will  permit  of  completing  the  construction. 

Fire  destroyed  the  Citizens'  telephone  exchange  at 
Reed  City  on  the  night  of  January  27th,  together 
with  other  buildings,  including  a  general  store  and 
grocery.     The    loss   is  $20,000. 

An  extension  of  the  system  of  the  People's  Tele- 
phone Company  of  Wayne  from  Carleton  to  Stoney 
Creek  is  being  made.  Stoney  Creek  is  about  three 
miles  distant.  A  connection  will  be  made  with  a 
line  to  Scofield, 

The  Co-operative  Telephone  Company  of  Detroit 
is  about  to  inaugurate  an  important  move  in  the 
offering  of  residence  telephones  for  $1  a  month. 
In  order  to  provide  funds  for  improvements,  the 
companv  has  filed  a  mortgage  in  favor  of  the  Detroit 
Trust  Company  for  $40,000  to  secure  a  like  issue 
of  five  per  ^cent.  bonds  for  extending  the  service. 
Cables  have  been  ordered  and  will  be  la'd  in  the 
public  lighting  conduits,  so  as  to  supplv  residence 
service  to  the  First,  Second  and  Third  Wards.  The 
service  of  this  company  has  been  with  business 
houses  exclusively.  The  $r  rate  for  residences  will 
applv  until  a  large  number  of  subscribers  make  the 
service  cost  more.  The  maximum  rale,  under  its 
franchise,  is  $24  a  year  for  residences,  and  $48  for 
busiriess  telephones.  The  company  has  1,100  stock- 
holders, all  of  w-hom  are  residents  of  Detroit.  This 
company  has  the  only  Independent  system  in  Detroit 
and  gives  exclusive  state-line  service  with  the  Inde- 
pendent companies  out  in  the  state.  W. 


NEW  COMPANIES. 


A  telephone  svstem  is  to  be  installed  at  Middle- 
town,  111.,  by  J.  C.  Lloyd,  P.  J.  England  and 
Thomas  Dorgan,  who  are  the  incorporators  of  the 
Middletown   Mutual   Telephone    Company. 

Articles  of  incorporation  of  the  Sunset  Telephone 
and  Telegraph  Comoany  of  San  Francisco  have  been 
filed  in  Riverside,  Cal.  The  company  is  capitalized 
at  $i.ooo,coo  and  has  George  Lass,  John  I.  Sabin 
and  Louis    Glass  as  directors. 

A  telephone  svstem  will  probably  be  installed  soon 
at  Norborne,  Mo.  The  Norborne  Telephone  Com- 
pany, recently  organized  bv  N.  P.  Evans,  Newlan 
Conklin,  D.  A.  Mansur  and  others,  has  been  incor- 
porated with  a  capital  of  $15,000. 

The  Tampico  Farmers'  Mutual  Telephone  Com- 
pany at  Tampico,  111.,  has  been  incorporated  and 
will  operate  a  system  of  telephones.  The  capital  of 
f-he  comoany  is  $4,000.  and  the  incorporators  are 
W.  A.  Moloney,  A.  O.  Hunter  and  E.  B.  Cummings. 


TELEPHONE   MEN. 


E.  Orr  has  been  aopointed  superintendent  of  the 
Standard  Telephone  Company  at  Waukon,  Iowa. 

D.  A.  Matthews  of  St.  Paul  succeeds  A.  C.  Whid- 
den  as  assistant  treasurer  of  the  Northwestern  Tele- 
phone Exchange  Company. 

W.  W.  Lvon,  representing  the  Cumberland  Tele- 
nhone and  Telegraph  Company  of  Nashville,  Tenn., 
is  arranging  for  the  establishment  of  a  telephone 
exchange    at   Ashland    City,    Tenn. 

Halford  Ensinger  has  been  appointed  local  man- 
ager of  the  Bell  Teleohone  Companv  at  Crawfords- 
ville,  Ind.  Mr.  Ensinger  succeeds  Miss  Eda  Hul- 
lett,  who  will  remain  as  chief  clerk.  The  Bell  com- 
nany contemplates  radical  improvements  in  Craw- 
fordsville  and  vicinity  during  the  summer. 

L.  G.  Bowman  has  left  the  North  Electric  Com- 
panv of  Cleveland  to  accent  the  position  of  general 
manager  of  the  Eastern  Telenhone  Manufacturing 
Company  of  West  Chester.  Pa.  The  latter  com- 
panv has  a  well-equipped  factory-  and  is  manufac- 
turing everything  pertaining  to  rpagiiets  and  com- 
mon-batters' work.  It  expects  to  build  up  a  first- 
class  business  with  first-class  apparatus. 


Current  for  Telephone-call  Bells. 

An  inquirer  in  Indiana  writes  to  the  Western 
Electrician  to  ask  the  difference  between  alternating- 
current  and  pulsating-current  ringing  bells  in  tele- 
phone work.  A  brief  answer  to  this  question  may 
be  of  general   interest  to  beginners. 

Party-line  bells  are  usually  operated  by  an  alter- 
nating current.  A  difference  in  the  alternating  cur- 
rent exists  chiefly  in  the  number  of  alternations, 
or,  rather,  the  cycles  of  the  alternating  current  vary, 
and  the  ringing  apparatus  is  adapted  to  respond 
only  to  certain  frequencies.  In  pulsating-current 
bells  the  current  projected  over  the  line  is  either 
of  a  plus  or  minus  sign  broken  up  into  short  im- 
pulses. Thus,  there  might  be  1,000  impulses.  The 
signal-receiving  apparatus  is  then  so  constructed  that 
it  will  only  respond  to  currents  of  a  certain  sign, 
either  plus  or  minus. 

Say  the  A  telephone  is  arranged  for  responding 
to  currents  of  a  minus  sign.  The  armature  of  the 
signal  receiver  in  the  A  telephone  is  normally  held 
in  a  position  which  it  would  assume  if  a  current 
of  the  plus  sign  passed  through  it.  Now,  when  a 
minus  current  intermittently  passes  through  the 
windings  of  the  A  bell,  the  armature  is  alternately 
attracted  from  its  resting  position  and  caused  to 
strike  a  gong  and  to  strike  a  gong  again  upon 
the  current  ceasing  to  flow  through  the  armature 
being  drawn  back  into  its  resting  position. 

The  first  method  of  signaling  is  usually  known  as 
a  "different-frequency  system,"  while  the  second  is 
generally  called  the  "plus-and-minus  biased-bell 
selective-signaling    system." 


Germany  Grants  Patent  Rights  to  Prof. 
Pupin. 

Patent  rights  have  at  last  been  granted  in  Ger- 
many to  Professor  M.  I.  Pupin,  Columbia  Uni- 
versity, for  his  system  of  impedance  coils  in  long- 
distance telephony.  The  Allgemeine  Electricitats 
Gesellschaft  and  the  Guilleame  Cable  Works,  two 
of  the  most  powerful  industrial  concerns  in  Ger- 
many, and  also  the  German  postal-telegraph  admin- 
istration were  arrayed  against  Professor  Pupin  in 
the  litigation,  which  has  been  going  on  for  three 
years.  On  Februarv  6th,  after  a  74-hour  session,  the 
Imperial  Patent  Office  came  to  the  decision  in  favor 
of  Professor  Pupin. 

Most  of  the  brilliant  legal  and  engineering  talent 
available  was  engaged  in  the  battle.  Pupin's  suc- 
cessful challenging  of  occasional  statements  made 
by  the  German  experts — a  procedure  unheard  of  in 
that  country — excited  mingled  indignation  and  ad- 
miration. Tbe  Germans  opposed  the  American's  de- 
mand for  a  patent  on  the  ground  that  the  load-coil 
system  has  always  existed  as  a  possibility,  and  that 
a  man  ought  not  to  be  permitted  to  patent  a  mere 
application  of  a  physical  law.  The  system  is  already 
in  use  on  the  government  telephone  lines  between 
Berlin,  Frankfort-on-Main,  Strasburg  and  Konigs- 
berg.  It  will  also  be  introduced  on  the  lines  pro- 
tected between  London,  Paris,  St.  Petersburg  and 
Rome. 


Profit-sharing  Telephony  in  Cleveland. 

The  outcome  of  the  system  of  profit-sharing  in- 
stituted by  the  Cuyahoga  Telephone  Company  of 
Cleveland,  through  the  efforts  of  its  president,  F. 
S.  Dickson,  will  be  noted  with  interest.  In  a  letter 
to  all  emploves  of  the  company,  dated  July  21,  1903, 
President  Dickson  said  that,  in  order  to  maintain 
the  best  service  to  patrons  and  consequently  to  in- 
crease to  the  utmost  the  earnings  of  the  company, 
untiring  vigilance  would  be  necessary  on  the  part 
of  ever\'one  employed  by  the  company,  no  matter 
what  his  capacity.  In  order  to  encourage  extra 
effort  by  the  employes  it  was  decided  that  one-fifth 
of  the  surplus  earned  between  July  i  and  December 
31,  1903.  should  be  divided  pro  rata  among  the  em- 
ployes. Now,  that  the  six-month  trial  is  over,  the 
result  seems  to  be  satisfactory.  The  company  is 
pleased  bv  increased  receiots,  while  the  employes 
divided  the  sum  of  S4.T54.69  as  their  share  of  the 
profits,  an  average  of  about  one-third  of  a  month's 
salarj'  to  each.  The  employes  have  given  all  the 
aid  asked  and  each  now  takes  a  personal  interest  in 
the  affairs  of  the  comoany.  It  is  probable  that  the 
plan    will   be   continued    in   operation. 


Women  in  German   Telephone   Service. 

At  the  present  time  4,000  women  are  employed  in 
the  telephone  service  of  the  German  Empire.  In 
Berlin  alone  1,000  women  are  engaged.  These  po- 
sitions are  so  popular  and  the  number  of  applications 
is  so  large  that  the  number  of  accepted  and  quali- 
fied women  whose  names  have  been  re.sistered  in  the 
order  in  which  they  were  considered  is  so  large 
as  to  supply  occupants  for  anv  possible  vacancies 
that  mav  result  in  the  course  of  the  next  few  years. 
Only  physically  strong  girls  are  admitted  to  the 
service.  They  must  possess  a  good  character  and 
be  of  respectable  families.  They  must  be  _bet^veen 
iS  and  30  years  of  affe  and  either  unmarried  girls 
or  widows  without  children. 
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New  England    Money  in  the   Telephone 
Business. 

The  Boston  Post  of  recent  date  says :  "The  Am- 
erican Telephone  and  Telegraph  Company  has  al- 
ways had  a  big  and  unique  problem  on  its  hands. 
With  each  succeeding  year  the  problem  grows  big- 
ger to  the  company  and  more  interesting  to  the 
public.  The  question  is  how  to  raise  funds  for  new 
construction  each  year.  That  sounds  simple  enough, 
but  when  one  considers  that  the  capitalization  has 
more  than  doubled  within  the  last  four  years,  from 
less  than  $ioo,ooo,oco  to  nearly  $200,000,000,  and 
that  it  has  almost  all  come  from  the  limited  field 
of  New  England,  the  nature  of  the  problem  can 
be  more  readily  grasped.  It  is  a  peculiar  fact  that 
nearly  all  of  the  money  for  the  development  of  the 
telephone  business  all  over  the  country  has  come 
from  New  England.  Even  the  incorporation  in 
New  York  and  the  listing  on  the  New  York  Stock 
Exchange  did  not  avail  to  help  the  situation  any 
in  this  respect.  New  York  investors  have  little 
desire  to  buy  telephone  stock.  They  did  take  a 
little  last  year  when  it  was  at  its  extreme  low  point. 
perhaps  20.COO  shares,  but  this  has  since  been  sold 
in  the  Boston  market  again.  For  the  most  part 
demands  for  new  construction  each  year  have  been 
met  by  increase  of  the  capital  stock,  but  there  was 
so  little  buying  power  in  New  England  last  year 
that  there  is  talk  of  a  bond  issue  for  the  coming 
year  to  raise  a  part  of  the  necessary  money,  though 
that  is  a  matter  not  decided  as  yet." 

Of  course,  taking  the  whole  country',  considering 
the  Independent  and  Bell  licensee  companies,  New 
England  capital  put  into  the  telephone  business  is 
much  less  than  that  from  the  rest  of  tlie  country ; 
but  it  is  true  that  the  parent  Bell  company  has  been 
peculiarly  a  New  England  institution,  so  far  as  stock 
ownership   is  concerned. 


GENERAL  TELEPHONE  NEWS. 

Material  is  arriving  from  the  United  Stales  for 
the  construction  of  the  new  telephone  system  at 
Hermosillo,  Mexico. 

A  charter  has  been  granted  to  the  Newkirk 
Home  Telephone  Company  of  Newkirk,  Okla.  J.  _H. 
Smock.  J.  H.  Thompson  and  Guy  Stovall  are  prin- 
pally  interested.  The  capital  stock  of  the  company 
is  $5,coo. 

At  a  meeting  of  the  council  of  Anaheim,  Cal., 
preliminary  steps  were  taken  toward  granting  a 
telephone  franchise  to  the  Home  Telephone  Com- 
pany. The  franchise  will  likely  be  offered  for  sale 
at  the  next  meeting  of  the   council. 

It  has  become  necessary  to  employ  a  number  of 
special  policemen  from  the  Brighton  Park  station, 
Chicago,  to  guard  the  wires  of  the  Chicago  Telephone 
Conpany,  for  that  company  reports  thnt  for  v.-ceks 
the  copper  strands  have  been  disappearing,  cut  from 
the  poles  by  thieves  attracted  by  the  value  of  the 
material   as   scrap. 

Eastern  capitalists  have  purchased  the  prope;tr  of 
the  Lawrence  Telephone  Company,  having  e.vchangcs 
at  Ironton,  Ashland,  Catlettsburg  and  Russell,  Oiiio; 
Rush.  Ky.,  and  minor  other  points.  Local  owners 
say  the  deal  was  made  through  brokers,  and  they  do 
not  know  the  purchasers,  but  it  is  asserted  ihst  the 
Central  Union  Telephone  Company  is  the  purchaser. 

Announcement  is  made  by  the  Illinois  Tunnel 
Company,  successor  to  the  Illinois  Telephone  and 
Telegraph  Company,  that  service  through  the  auto- 
matic telephones  now  in  use  or  to  be  put  in  will 
be  free  until  April  ist.  Charges  made  for  calls 
upon  the  new  system  since  the  installation  will  be 
canceled.  President  Wheeler  explained  that  the  com- 
pany's motive  is  "to  educate  the  public  to  the  use 
of  this  business-men's  exchange." 

The  Central  Union  Telephone  Company  has  re- 
cently disposed  of  one  of  its  toll  lines  west  of  Rock- 
ford.  111.  The  line  is  located  between  Rockford  and 
Pecatonica,  111.,  and  was  purchased  bv  the  Winne- 
bago County  Telephone  Company.  The  exchange 
at  Pecatonica  will  be  almost  entirely  rebuilt.  A  new 
switchboard  of  larger  capacity  will  be  installed  and 
several  additional  trunk  lines  will  be  added  to  the 
exchange.  A  large  number  of  overhead  wires  will 
be   replaced  by   underground   cables. 

Independent  telephone  operators  of  Northern  Illi- 
nois met  recently  at  Aurora  to  effect  an  organization 
which  will  have  as  its  territorial  boundary  on  the 
south  the  Illinois  River.  Meetings  of  the  associa- 
tion will  be  held  quarterly  and  the  matter  of  long- 
distance extensions  and  a  standard  toll  tariff  will 
be  taken  up  at  once.  The  next  meeting  will  be  at 
Rockford,  111.,  on  call,  when  a  constitution  and  by- 
laws will  be  adopted.  The  officers  elected  for  this 
year  are:  President,  E.  R.  Conklin  of  Aurora; 
vice-president.  W.  C.  Landon  of  Rochelle ;  secretary, 
R.   H.   Gibbons   of  Rockford. 

The  Sunset  and  Home  Telephone  Companies  at 
San  Diego,  Cal.,  will  not  be  merged,  it  is  said. 
Col.  J.  M.  C.  Marble  of  the  former  corporation  de- 
clares that  the  rumors  which  have  been  circulated 
to  that  purport  are  unfounded,  and  says  that  if  the 
suit  now  in  court  to  determine  the  rights  of  the 
trustees  to  hold  all  the  stock  should  be  decided 
against  the  Home  Telephone  Company  there  would 
still  be  a  holding  firm  known  as  the  Home  Trust 
Company,  which  would  retain  control  of  all  the 
stock  and  preserve  the  present  organization.  An 
official  savs  that  the  company  will  be  ready  to  pp^ 
erate  in  San  Pedro  by  the  first  of  April 
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This,  the  second  edition  of  this  book,  is  a  re- 
vision made  necessary  to  keep  pace  with  the  modi- 
fications in  the  methods  of  distribution,  and,  as  was 
the  case  in  the  first  edition,  it  is  intended  to  be  as 
much  of  a  practical  handbook  as  possible.  Begin- 
ning with  definitions  and  short  but  clear  descrip- 
tions of  the  different  testing  instruments  in  common 
use  and  the  more  simple  tests,  the  way  is  cleared 
for  the  more  difficult  tests  which  have  to  be  made 
on  large  distributing  systems.  Chapters  II.  and  III. 
deal  with  "Insulation  Testing  of  Low-pressure  Net- 
works During  Working"  and  "Insulation  Testing  of 
High-pressure  Mains  During  Working."  Numerous 
methods  are  given  by  which  this  may  be  accom- 
plished. Methods  of  fault  localizing  follow,  all 
the  most  approved  means  being  described,  and  the 
central-station  operator  will  encounter  no  difficulty 
in  finding  examples  which  will  fit  the  conditions  of 
his  system.  General  notes  concerning  the  applica- 
tion of  the  methods  of  testing  described  are  an 
important  addition  to  the  book.  One  chapter  is 
given  up  to  '■Fault-signaling  Networks,"  the  in- 
genious system  introduced  by  Mr.  Agthe  and  Dr. 
Kallmann  of  Berlin.  In  order  that  the  reader  need 
not  be  confused  on  the  mathematical  parts,  which 
consist  only  of  arithmetic  and  algebra,  a  chanter  is 
given  to  explain  the  algebraical  steps  in  the  deriva- 
tion of  the  formulas  used  in  the  different  methods 
of  testing  described. 


CORRESPONDENCE. 


Indiana  Magnetic  Springs. 

Water  as  a  magnetizing  agent  woulrl  seem  to  be 
an  impossibility,  yet  a  hydrograplier  of  the  United 
States  Geological  Survey  has  made  experiments 
upon  the  water  of  Cartersburg  Springs,  Tnd..  which 
go  to  show  that  magnetic  properties  do  exist  in 
the  water  of  those  springs.  According  to  a  com- 
munication in  the  Literary  Digest,  the  knives  and 
needles  experimented  upon  were  first  tested  thor- 
oughly to  see  that  they  had  no  residual  magnetism. 
A  knife  was  placed  in  the  water  for  five  minutes 
and  at  the  end  of  that  time  it  \va.=;  said  to  pick  up 
non-magnetic  needles  without  difficulty.  Needles 
dropped  upon  the  bricks  saturated  with  water  from 
the  springs  quickly  took  on  magnetic  properties. 
That  the  magnetization  is  due  to  the  water  and 
not  to  local  conditions  about  the  spring  is  proved, 
it  is  thought,  by  the  fact  that  the  same  results  are 
arrived  at  by  taking  some  of  the  water  in  a  glass 
and  performing  the  experiment  at  a  distance  from 
the  spring.  The  question  arises — Is  it  possible  that 
magnetic  oxide  of  iron  may  be  dissolved  in  the 
water?  If  so,  the  phenomenon  may  be  explained  in 
that  way. 


Safety  Derailing  Switch, 

Writing  to  a  daily  newspaper  in  Chicago,  a  resi- 
dent of  Detroit.  Mich.,  says :  "I  have  been  in  your 
city  for  some  time  on  business,  and  since  my  arrival 
have  noted  quite  a  number  of  accidents  to  trolley 
cars  by  being  run  into  by  railroad  trains,  and  I 
desire  to  call  your  attention  to  a  simple  device  which 
is  used  in  my  own  city  of  Detroit  for  preventing 
such  accidents.  It  is  a  simple  track  switch,  which 
is  always  .held  open  by  a  spring  or  other  device,  and 
is  placed  some  distance  from  the  railroad  crossing, 
so  that  a  trolley  car  will  be  run  off  the  straight  track 
into  the  switch,  which  stops  at  the  curb,  unless  the 
car  is  stopped  before  reaching  the  switch.  When 
the  car  stops,  the  conductor  goes  in  advance  and 
raises  a  lever,  which  throws  the  switch  to  the  straight 
track,  so  that  it  will  be  seen  that  if  the  brakes  fail 
to  work  on  the  car  it  is  only  switched  off,  and  not 
permitted  to  go  to  the  crossing.  This  simple  device 
has  been  in  use  in  Detroit  and  Cleveland  for  lo  years, 
and  I  am  advised  by  the  superintendent  of  the  elec- 
tric railroad  that  there  has  never  been  an  accident 
at  any  crossing  where  this  device  has  been  placed." 


Fire-engine  Trolley-car  Truck. 

A  trolley-car  truck  for  transporting  fire  engines 
to  distant  fires-  at  a  high  rate  of  speed  has  been 
tested  in  Chicago.  The  truck  is  designed  to  be 
drawn  by  a  trolley  car  and  its  platform  stands  iS 
inches  from  the  ground.  The  fire  engine  is  easily 
run  up  an  incline  on  to  the  truck,  and  when  in  place 
two  gates  are  closed,  which  serve  to  hold  the  engine 
in  position.  The  test  was  made  at  Seventy-seventh 
Street  and  Wentworth  Avenue  and  the  Chicago  Fire 
Department  expresses  its  approval  of  the  new  truck 
for  transporting  engines  quickly  to  distant  fires  with 
which  the  apparatus. in  the  vicinity  is  unable  to  cope. 

In  detailing  his  plan  for  the  beautifying  of  Grant 
Park  on  the  Lake  Front  in  Chicago,  John  C.  Olm- 
stcad.  the  Boston  landscape  architect,  recently  took 
occasion  to  say  that  the  Illinois  Central  Railroad 
Company  would  operate  its  suburban-train  service 
by  electricity.  Until  this  change  is  made,  he  as- 
serted, great  difficult}^  would  be  encountered  in  the 
growth  of  grass  and  shrubbery  in  Grant  Park,  owing 
to  the  gases  and  cinders  from  the  locomotives. 


Great  Britain. 

London,  January  26. — I  have  made  reference  on 
several  occasions  to  the  work  of  the  engineering 
standards  committee  and  its  sub-committees.  One 
of  these  latter  deals  specifically  with  the  standardi- 
zation of  generators,  motors  and  transformers,  and 
is  composed  of  both  manufacturers  and  consulting 
engineers.  This  sub-committee  has  worked  hard 
for  several  months  with  regard  to  the  standard 
rating  of  electrical  machinery.  In  order  more  clearly 
to  ascertain  the  opinions  of  everyone  interested  in 
this  branch  of  the  industry  a  large  number  of  circu- 
lars has  been  dispatched  and  the  replies  thereto 
have  indicated  a  considerable  difference  of  opinion 
with  regard  to  certain  details  of  great  importance. 
These  specially  relate  to  the  standardization  of  mo- 
tors, both  of  the  alternating  and  continuous-current 
types,  and  in  order  to  avoid  protracted  negotiations 
through  the  post  it  appeared  that  the  best  solution 
of  the  difiiculties  would  be  for  all  interested  to  con- 
fer. Consequently  arrangements  have  been  made  to 
hold  a  conference  of  consulting  engineers  and  manu- 
facturers upon  these  questions  to-day  or  to-morrow. 
The  electric-lighting  troubles  of  the  St.  Maryle- 
bone  Borough  Council  (London)  continue  to  be  a 
source  of  anxiety  to  the  taxpayers  and  of  amuse- 
inent  to  those  not  directly  concerned.  As  reported 
in  these  notes,  the  last  stage  reached  by  the  coun- 
cil was  the  promotion  of  a  bill  in  Parliament  to 
obtain  the  necessary  borrowing  powers  to  purchase 
the  portion  of  the  company's  undertaking  within 
its  area.  In  the  mean  time  several  influences  have 
been  hard  at  work  to  defeat  this  project  Before 
the  bill  can  be  allowed  to  proceed  a  taxpayers'  meet- 
ing had  to  be  called  to  approve  of  the  bill,  but  be- 
fore this  could  be  held  two  offers  were  received — 
one  from  the  existing  supply  company  as  to  running 
the  undertaking  upon  terms,  and  another  proposal 
from  a  company  at  present  having  no  connection 
with  the  affair.  The  ta.xpayers'  meeting  was  held 
a  few  days  ago  and  a  stormy  affair  it  was,  resulting 
in  a  decided  negative  as  to  proceeding  with  the  bill. 
There  the  matter  stands  for  the  present,  the  general 
feeling  apparently  being  that  a  compromise  should 
be  come  to  with  the  company. 

Last  year  a  large  number  of  bills  were  being 
promoted  by  local  authorities  which  would  enable 
them  to  undertake  the  wiring  of  premises  for  the 
electric  light  and  so  set  up  competition  with  the  local 
contractors.  These"  latter  formed  themselves  into 
a  strong  association  and  by  dint  of  determined  oppo- 
sition succeeded  in  having  the  objectionable  clauses 
expunged.  This  year  there  has  been  a  noticeable 
absence  of  this  tendency  on  the  part  of  the  municipal 
authorities.  In  one  case,  however,  resentment  is 
shown  to  the  previous  action  of  the  contractors  and 
a  bill  was  introduced  on  the  same  terms  as  before. 
The  contractors,  following  their  usual  custom,  have 
objected  and  threaten  opposition,  to  which  several 
members  of  the  particular  Borough  Council  refuse 
to  give  way.  The  result  will  be  interesting  to 
watch. 

Mention  was  made  last  week  to  the  proposal 
to  introduce  a  surface-contact  system  in  Musselburgh 
fScotland).  a  large  suburb  of  Edinburgh.  Dr.  A.  B. 
Kennedy,  the  traction  expert,  has  now  reported  to 
the  council  in  its  favor,  and  this  opinion  remains 
to  be  confirmed   by  the  local    authority. 

A  statement  has  been  issued  with  regard  to  the 
work  which  is  being  carried  out  by  the  postoflSce 
authorities  in  connection  with  the  laying  of  under- 
ground telegraph  mains  to  the  north  of  England. 
Experimental  cables  have  been  in  use  for  some  time, 
but  the  one  between  Warrington  and  Birmingham 
has  now  been  replaced  by  a  permanent  cable  which 
is  laid  in  a  three-inch  cast-iron  pipe  and  contains 
103  wires  encased  in  lead.  The  wires  may,  if  tieces- 
sary,  also  be  used  for  telephone  purposes.  A  large 
number  of  other  important  towns  in  the  Midlands 
and  North  Midlands  will  also  shortly  be  similarly 
connected. 

Dublin  Castle,  the  official  residence  of  the  Viceroy 
of  Ireland,  is  to  be  equipped  with  some  3,000  electric 
lights.  The  installation  includes  the  state  apart- 
ments. 

In  December,  1902,  it  will  be  remembered  that  a 
couple  of  deaths  took  place  at  the  Fulham  (London) 
public  baths,  the  rails  of  the  corridors  of  which  had 
become  charged  through  defective  electric  wiring. 
.'\t  the  inquest  no  blame  was  attached  to  anyone, 
but  after  this  long  interval  it  is  stated  that  the  local 
authority  will  take  legal  proceedings  against  the 
wiring  contractors   in  connection  with  the  ffair. 

Mr.  Hoadlcv,  the  borough  electrical  engineer  at 
Maidstone  (Kent),  has  experimented  largely  with 
Nernst  lamps  and  now  has  a  large  number  in  use 
for  street  lighting.  The  last  ico  of  the  one-half- 
ampere  size  he  found  to  have  an  average  life  of 
598  hours — longer  than  has  hitherto  been  obtained. 

G. 


New  York. 

New  York,  February  6.-^The  Technology  Club 
of  New  York,  representing  the  alumni  of  the  Massa- 
chusetts Institute  of  Technology,  at  their  annual 
banquet  last  night  filled  the  glasses  of  the  guests 
with  what  was  termed  "liquid  sunshine."  The 
"liquid-sunshine  cocktails"  were  made  luminous  by 
the  application  of  minute  quantities  of  radium,  but 
w.ere  not  drank  until  all  lights  had  been  extinguished 
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in  order  to  give  tiie  full  illuminating  effect.  Later, 
radium  paint,  prepared  by  Lester  D.  Gardiner, 
illuminated  the  banner  and  played  a  leading  part  in 
a  series  of  experiments  which  were  grouped  under 
the  title  of  "Having  a  Little  Fun  with  Science." 
There  was  no  attempt  made  to  introduce  any  new 
wonders  of  radioactivity,  but  Mr.  Gardiner  had  pre- 
pared a  series  of  entertaining  demonstrations  of 
what  can  be  done  with  radium  in  the  way  of  amus- 
ing spectators.  The  "liquid  sunshine,"  which  was 
drunk  without  apparent  disturbance  of  the  diners' 
digestive  organs,  was  the  no\-el  feature  of  the  dinner 
which  abounded  in  surprises.  President  A.  R.  Mc- 
Kim  of  the  club  introduced  Charles  Neave  of  the 
General  Electric  Company  as  toastmaster,  and  then 
followed  toasts  by  many  prominent  men.  Mr.  Gard- 
iner explained  the  composition  of  this  novel  drink. 
A  portion  of  esculin,  a  fluorescent  chemical,  was 
dissolved  in  each  glass  of  water.  Li  the  glass  was 
a  tiny  tube  containing  a  minute  portion  of  radium. 
Tlie  radium,  acting  on  the  esculin,  caused  the  con- 
tents of  the  glass  to  glow  in  the  darkness.  Then 
appeared  in  the  darkness  several  skeleton  jumping 
jacks.  The  luminosity  of  these  and  other  toys 
which  Mr.  Gardiner  introduced  was  explained  in  a 
little  speech,  in  which  he  said:  "I  now  call  your 
attention  to  radium  paint,  so-called ;  this  is  merely 
a  new  form  of  our  old  friend,  luminous  paint.  It 
has  been  found  that  radium  exceeds  it  in  luminosity, 
and  when  radium  can  be  manufactured  in  commer- 
cial quantities  there  is  no  doubt  that  a  production 
which  can  properly  be  called  radium  paint  can  be 
made."  The  recipe  for  "liquid  sunshine"  has^  been 
'given  as  follows :  One  part  of  sulphate  of  quinine ; 
50,000  parts  of  water :  stir  until  dissolved  in  a  glass ; 
insert  a  tube  of  radium  until  sufficient  radioactivity 
is  developed  to  cause  the  water  to  throw  off  violet 
or  ultraviolet  rays ;  drink  it  as  you  would  sauterne 
or  champagne. 

The  Electric  Railway  Test  Commission  of  the 
Exposition,  St.  Louis,  1904,  held  its  second  meeting 
in  this  citv  a  few  davs  ago.  The  commission  consists 
of  J.  G.  White,  ch,airman ;  H.  H.  Vreeland,  James 
H.  McGraw,  George  F.  McCulloch  and  W.  J.  Wil- 
gus,  and  all  were  present.  -A.  great  deal  of  work 
was  accomplished  in  furthering  the  plans  for  an 
elaborate  series  of  tests  of  electric-railway  equip- 
ment at  the  exposition.  The  work  has  been  divided 
into  four  main  divisions,  namely;  Cit-  and  sub- 
urban equipments,  interurban  equipments,  heavy 
traction  equipments,  and  new  systems  of  electric 
traction. 

Radioactivity  was  one  of  the  subjects  discussed 
at  the  meeting  of  the  New  York  Academy  of  Sci- 
ence held  recently.  Dr.  George  B.  Pegram  of 
the  department  of  physics  in  Columbia  University, 
told  of  the  result  of  a  year's  work  with  radium, 
and  illustrated  by  means  of  a  little  instrument  of 
his  own  design  the  difference  in  the  force,  or  pene- 
trative  power,    of  the    radiations. 

At  a  meeting  of  the  Greater  New  York  Canal 
Association  the  matter  of  the  substitution  of  elec- 
tricity for  mules  as  motive  power  on  the  Erie  Canal 
was  considered.  The  plan  was  not  favored,  though 
definite  action  will  be  deferred  until  a  later  date. 
The  association  recognized  the  necessity  of  improved 
methods  of  towing,  but  desired  to  study  the  various 
systems  of  towboat  propulsion  before  making  de- 
rision. ^■ 


New  England. 

Boston,  February  6.— Although  the  state  board 
of  railroad  commissioners  reserved  final  decision 
in  the  novel  case  brought  before  it  relative  to  the 
franchises  granted  in  Pittsfield  to  the  street-railway 
company  there,  and  revoked  by  the  newly  elected 
board  of  aldermen,  there  were  some  decisions  at 
the  hearing  given  by  the  board,  on  points  sought 
to  be  made  in  evidence,  which  were  distinctly  favor- 
able to  the  company.  Chairman  Jackson  ruled,  for 
instance,  that  the  petitions  for  such  franchise  were 
legally  framed  and  properly  before  the  board  of 
1903,  and  the  franchises  had  been  legally  granted; 
also  that  some  technical  omissions  in  the  plans  and 
petitions  did  not  operate  to  prevent  the  approval 
of  the  plans  before  the  state  board  at  this  time. 
The  railway  authorities  are  hopeful,  therefore,  that 
their  contention  will  be  sustained  in  toto,  and  that 
the  revocation  will  be  overruled  by  the  commission- 
ers, as  praved   for  by  the  company's  officials. 

Judge  Colt  of  the  United  States  Circuit  Court  has 
denied  a  petition  recently  presented  for  the  appoint- 
ment of  a  receiver  for  the  Wareham  and  Buzzard's 
Bay  Street  Railway  Company.  This  petition  was 
brought  by  the  American  Electrical  Works  and  the 
Augusta  "Trust  Company,  unsecured  creditors,  whose 
claims  aggregate  about  $20,000. 

Cohasset  and  Scituate,  which  have  a  large  number 
of  wealthy  summer  residents,  who  are  opposed  to 
the  invasion  of  the  trolley  lines  proposed  for^  these 
towns,  have  decided  adversely  upon  the  petition  of 
the  Norwell,  Scituate  and  Cohasset  Street  Railway 
Company  for  a  franchise.  In  each  of  these  places 
the  situation  is  presented  of  the  overruling  of  the 
desires  of  local  merchants  and  all-the-year  residents 
by  the  selectmen  in  deference  to  the  wishes  of  the 
summer  contingent. 

The  Newton  Street.  Railway  Company  has  peti- 
tioned the  railroad  commissioners  for  authority  to 
issue  $250,000  coupon  bonds,  bearing  interest  at 
five  per  cent.,  par  value  $500  each,  the  proceeds  to 
be  used    for   additional    extensions   and   equipment. 

The  Legislature  has  been  asked  to  reopen  a  matter 
which  concerns  all  the   shore  resorts  along  Massa- 


chusetts Bay  from  Boston  to  Gloucester.  It  relates 
directly  to  the  proposition  to  grant  a  franchise  for 
the  operation  of  trolley  cars  through  Manchester- 
by-the-Sea,  as  the  people  who  have  summer  homes 
there  delight  to  call  their  retreat.  The  project,  how- 
ever, is  known  as  the  North  Shore  railway,  and  it 
means  connecting  lines  along  the  route  near  the 
ocean.  In  the  past  there  have  been  strenuous  fights 
against  the  plan,  and  they  will  probably  be  renewed. 

AH  but  about  50  shares  of  the  $950,000  stock  issue 
of  the  Edison  Electric  Illuminating  Company  was 
taken  by  the  stockholders  when  the  time  limit  on 
rights  expired  on   February   ist. 

In  marked  contrast  with  the  situation  elsewhere 
in  New  England,  the  Boston  street-railway  system 
was  run  on  schedule  time  during  the  unusual  snow- 
falls of  January  throughout   this  section. 

In  one  of  the  cases  pending  this  week  in  the  courts 
in  Boston  against  the  Boston  Elevated  Street  Rail- 
way Company  for  damages  to  property  by  reason  of 
the  noise  of  the  elevated  trains,  the  defense  was 
raised  regarding  holdings  in  the  vicinity  of  the 
Dudley  Street  terminal,  so  called,  that  the  property 
had  been  enhanced  in  value  to  such  an  extent  by 
its  conversion  from  a  residential  to  a  business  prop- 
erty, on  account  of  the  changed  character  of  the 
section  near  the  station,  as  to  be  actually  improved 
rather  than  harmed,  and  that  no  damages  ought  to 
be  awarded.  Real-estate  experts  were  called,  who 
testified  in  harmony  with  the  road's  contention.  The 
jury,  however,  awarded  the  plaintiff  damages  to  the 
extent   of   $6,933. 

The  Northern  Maine  Seaport  Railway  Company 
has  filed  articles  of  incorporation  at  Augusta.  Maine, 
the  promoters  intending  to  operate  a  road  by  elec- 
tricity from  LaGrange,  on  the  line  of  the  Bangor  and 
Aroostook  steam  railroad,  to  Belfast,  which  is  on 
the  line  of  the  Maine  Central  railroad.  It  is  pro- 
posed that  the  trolley  lines  shall  serve  as  connec- 
tions between  the  two  railroads,  with  two  spurs  to 
tidewater  also,  one  in  Stockton  Springs  and  the 
other  in  Searsport.  The  length  of  the  road  and 
branches  will  be  60  miles,  and  the  company  is  capi- 
talized  at   $360,000. 

Plans  are  under  way  at  Glastonbury,  Conn.,  for 
the  creation  of  a  storage  basin  and  the  establishing 
of  an  electric  power  plant  on  the  stream  that  runs 
through  the  southern  part  of  the  municipality.  Two 
power  houses  are  in  contemplation  and  an  expendi- 
ture of  about  $300,000  is  involved  in  the  carrying 
out  of  the  scheme.  The  promoters  intend  to  sell 
electricity  for   light,  power  and  traction  purposes, 

Fire  in  the  basement  of  the  central  station  of  the 
Western  Union  Telegraph  Company  at  IC9  State 
Street,  this  city,  did  considerable  damage  yesterday 
to  cables  and  wires  and  cut  off  all  communication 
with  the  outside  world  from  the  main  office,  crip- 
pled the  stock  exchange  and  newspaper  service,  and 
for  a  time  threatened  the  safety  of  scores  of  em- 
ployes. Workmen  of  the  Edison  Electric  Illuminat- 
ing Company  had  been  at  work  for  some  time  put- 
ling  in  extra  circuits  for  the  supply  of  current  to 
operate  motor-generators  in  place  of  batteries. 
Suddenly  there  was  a  flash  and  flames  soon  burst 
from  the  conduits  and  set  fire  to  the  woodwork. 
It  took  several  days  to  restore  the  service  to  its 
normal  condition.  B. 


Dominion  of  Canada. 

Ottawa,  Ont.,  February  6. — The  Canadian  West- 
inghouse  Company  is  about  to  open  an  office  in 
Winnipeg,  Manitoba.  Mr.  Scribner,  late  of  Seattle, 
Wash.,  will  be  the  manager. 

At  the  coming  session  of  the  Dominion  Parlia- 
ment a  company,  in  course  of  organization,  will 
apply  for  a  charter  to  construct  an  electric  railway 
from  Ottawa  to  Buckingham,  thence  up  the  Leivre 
River  to  a  point  on  the  line  of  the  proposed  Grand 
Trunk  Pacific  railway,  and  on  to  James  Bay.  The 
names  of  those  interested,  it  is  understood,  comprise 
Ottawa  and  Montreal  capitalists. 

A  project  is  under  way  to  connect  with  the  city 
of  Quebec,  by  means  of  an  electric  railway,  a  num- 
ber of  parishes  surrounding  that  city.  A  company 
has  been  formed  and  application  will  be  made  to  the 
provincial  Legislature  for  a  charter.  The  object 
of  the  company  is  to  carry  freight  as  well  as  passen- 
gers. Work  will  be  started  upon  the  proposed  line 
as  soon  as  the  charter  is  granted.  The  capital  of  the 
new  company  will  be  placed  at  $ioo,coo. 

The  Sherbrooke  Heat,  Light  and  Power  Company 
has  made  a  proposition  to  the  council  of  the  city  of 
Sherbrooke,  Que.,  that  if  the  company  is  granted 
a  contract  for  15  years  it  will  give  a  reduction  on 
the  flat  rate  of  i6-candlepow^er  lamps  from  $6  to 
$5  and  an  equal  share  of  the  net  profits.  It  is  ex- 
pected that  this  proposition  will  be  turned  down, 
as  the  municipal-ownership  partj'  claims  that  as  the 
company  is  only  able  to  pay  four  per  cent  there 
would  be  little  left  for  division.  It  is  understood 
that  if  the  electric  company  does  not  accept  the 
city's  offer  of  $200,000  for  electric-light  and  gas 
plants  that  a  company  will  be  formed  and  electric 
light  supplied   the  city  at  a  minimum  figure. 

It  is  announced  that  the  Ottawa  and  New  York 
railway,  operating  between  Ottawa  and  Tupper 
Lake,  N.  Y.,  is  to  be  converted  into  an  electric  road 
during  the  current  year.  This  is  confirmed  officially 
by  General  Manager  Gays,  who  states  that  the  esti- 
mates for  the  proposed  change  are  now  being  pre- 
pared. When  this  proposal  is  carried  into  effect  the 
Ottawa   and    New   York   railway   will   be   the   first 


steam  road  in  Canada  to  operate  its  lines  by  elec- 
tricity. A  line  operating  out  of  Ottawa  is  very 
favorably  situated  for  introducing  the  experiment 
of  runninp,-  its  passenger  trains  by  electricity.  In 
and  around  the  city  of  Ottawa  there  is  an  abund- 
ance of  electric  power  developed,  and  a  great  deal 
more  which  can  be  utilized  at  any  time.  Mr.  Gays 
says  that  his  road  proposes  to  get  power  at  Corn- 
wall and  at  Massena  Springs,  N.  Y.,  there  being 
at  the  same  time  waterpowers  all  along  the  line 
which  can  readily  be  used.  He  hopes  to  have  the 
proposed  change  from  steam  to  electricity  effected 
tins  year. 

The  paper  of  Dr.  Stanfield  relating  to  electro- 
thermic  production  of  iron  and  steel,  which  was 
read  before  the  convention  of  the  Canadian  Society 
of  Civil  Engineers  at  Montreal,  enlarged  upon  the 
commercial  possibilities  of  the  electric  process.  He 
stated  that  the  question  of  the  production  of  iron  and 
steel  depends  entirely  upon  the  relative  cost  of 
fuel  and  electrical  energy.  Where  cheap  fuel  is 
obainable  electrical  energy  would  not  compare 
favorably,  owing  to  its  higher  cost,  but  where  elec- 
tricity can  be  produced  under  favorable  circum- 
stances there  is  the  possibility  that  in  certain  cases 
where  crucibles  are  now  used  to  fuse  material,  in 
order  to  protect  it  from  the  gases  present  in  an 
open-hearth  furnace,  the  electrical  method  will  be 
adopted.  w. 


Southeastern  States. 

Charlotte,  N.  C,  February  6. — Representatives  of 
the  Bay  Shore  Terminal  Company  of  Norfolk,  Va., 
are  endeavoring  to  place  $150,000  worth  of  receiv- 
er's certificates  for  the  proposed  extension. 

B.  A.  Troutman  of  Mooresville,  N.  C,  is  the 
promoter  of  a  stock  company  which  expects  to  build 
an  electric-light  plant  in  that  town. 

The  Virginia  Passenger  and  Power  Company  of 
Richmond  and  Petersburg,  Va.,  has  stopped  all  work 
on  the  Appomattox  River,  it  is  hinted  that  Mr. 
Gould  wishes  to  curtail  the  expenses  of  the  com- 
pany this  year.  Over  $1,500,000  was  the  original 
amount  intended  for  improvements. 

The  Newport  News  (Va.)  Shipbuilding  and  Dry 
Dock  Company  contemplates  the  building  of  an  elec- 
tric plant  for  manufacturing  electrical  equipment  for 
ships. 

The  Southern  Kentucky  Interurban  and  Traction 
Company  is  said  to  be  contemplating  the  building 
of  an  electric  line  from  Hopkinsville  to  Franklin 
Ky. 

A  new  dynamo  with  a  capacity  of  1,500  lights 
has  been  installed  for  the  electric-light  company  of 
Chester,   S.  C,  by  the  General  Electric  Company. 

The  Newport  News  (Va.)  and  Old  Point 
Railway  and  Electric  Company,  at  an  adjourned 
meeting  of  the  stockholders,  elected  the  fol- 
lowing directors  :  W.  J.  Payne  of  Richmond.  C.  B. 
Orciitt  of  New  York,  G.  A.  Schmelz  of  Newport 
News,  Samuel  Register  of  Richmond,  L.  P.  Stearnes 
of  Newport  News,  F.  W.  Darling  of  Hampton,  and 
John  B.  Kimberly  of  Old  Point.  The  directors 
then  elected  officers  for  the  ensuing  year  as  follows; 
President,  William  J.  Payne;  vice-president,  George 
A.  Schmelz ;  treasurer,  Henry  L.  Schmelz ;  secre- 
,tary,  D.  C.  Zollicoffer;  general  manager,  H.  H. 
Carr. 

The  Louisville  (Ky.)  and  Southern  Indiana  Trac- 
tion Company  is  offering  to  float  $250,000  five  per 
cent,  first-mortgage  gold  bonds,  to  be  used  in  build- 
ing into  Louisville.  The  common  stock  of  the 
company  is  $2,000,000  and  the  preferred  stock  is 
$1,000,000. 

The  Georgia  Railway  and  Electric  Company  of 
Atlanta  reports  a  gross  income  for  the  last  year  of 
over  $1,412,000,  which  is  an  increase  of  over  $380,000 
for  the  year  preceding. 

It  is  reported  that  Meikleham,  Dunsmore  &  Ack- 
erman  of  New  York  have  agreed  to  take  $2,000,000 
of  the  stock  and  bonds  of  the  Great  Falls  Power 
Company,  which,  it  is  said,  will  shortly  begin  the 
work  of  developing  the  Caney  Fork  Falls,  near 
Nashville,  Tenn.,  where  a  minimum  of  2,000  horse- 
power is  available.  The  concern  proposes  to  supply 
power  and  light  to  man}'  towns  in  Central  Tennes- 
see. 

Lane  Bros.  &  Co.  have  the  contract  for  building 
an  electric  line  for  the  Albemarle  Soapstone  Com- 
pany of  Virginia. 

The  Southern  Street  Car  Manufacturing  Company 
has  bought  a  site  near  Ensle\',  Ala.,  for  the  new 
plant  soon  to  be  erected.  L. 


Texas  and  Mexico. 

Austin,  Texas,  February*  4. — A  number  of  rep- 
resentatives of  the  Temple  and  Belton  Interurban 
Electric  Railway  Company,  which  has  been  organ- 
ized to  build  an  interurban  electric  line  between 
Temple  and  Belton,  Texas,  will  arrive  this  month 
from  Pennsylvania  for  the  purpose  of  investigating 
the  situation  with  the  view  of  ordering  the  work 
of  construction  commenced.  Samuel  Watt?  of 
Belleville,  Texas,   is  president  of   the   company. 

The  W'ills  Point  (Texas)  Electric  Light  Com- 
pany has  been  organized  with  a  capital  stock  of 
$10,000  for  the  purpose  of  instalhng  and  operating 
an  electric-Iight  and  power  plant.  The  incorporators 
are  O.  L  Johnson,  Charles  E.  Brown  and  W.  B. 
Roeers,  all  of  Wills  Point. 

The  Corsicana  Traction  Company  has  increase<I 
its   capital    stock    from   $100,000  to   $125,000.     Tt   is 


I40 


WESTERN     ELE(irrRICIAN 


February  13,  1904 


reported  that  the  company  will  make  important  im- 
provements and  will  extend  its  system  at  Corsi- 
cana,   Texas. 

The  Cisco  Electric  Light  Company  has  been  or- 
ganized at  Cisco,  Texas,  with  a  capital  stock  of 
$10,000  for  the  purpose  of  installing  and  operating 
an  electric-light  and  power  plant.  The  incorporators 
are  W.  A.  McSpadden,  Aaron  L.  Mayhew  and  Abner 
L.  Mayhew,  all  of  Cisco. 

It  is  reported  that  the  falls  of  the  Colorado  River 
at  Marble  Falls,  Texas,  are  to  be  utilized  for  gen- 
erating electric  power  for  an  electric  plant  to  be 
installed  in  that  city. 

Surveys  are  being  made  preparatory  to  the  com- 
mencement of  construction  work  on  the  new  elec- 
tric street-railway  system  in  Vera  Cruz.,  Mexico. 
Weetman,  Pearson  &  Son  are  interested  in  the  pro- 
posed improvement. 

Dell  Linderman  has  applied  to  the  Mexican  gov- 
ernment for  a  concession  to  establish  an  electric- 
power  plant  at  El  Rosario,  state  of  Sinaloa,  Mexico, 
for  operating  the  machinery  of  mines.  If  the  appli- 
cation is  granted  he  will  be  authorized  to  utilize 
water  from  the  Plomosas  River. 

The  Guggenheim  Exploration  Company  will  in- 
stall considerable  electrical  machinery  at  its  min- 
ing property,  situated  at  Santa  Barbara,  Mexico. 
An  electric-power  plant  will  be  installed  for  oper- 
ating the  company's  narrow-gauge  railroad  and  to 
run  the  machinery  of  the  mill. 

Governor  Pimentel  of  the  state  of  Oaxaca,  Mex- 
ico, has  been  making  an  exhaustive  investigation  of 
the  waterpowers  ol  that  state  with  the  view  of 
encouraging  the  establishment  of  electric-power 
plants.  Accompanied  by  an  engineer,  he  has  visited 
the  mountainous  districts  and  directed  a  preliminary 
survey  of  the  principal  streams.  He  recently  in- 
spected the  northern  slopes  of  the  mountains,  where 
he  made  a  study  of  the  possibilities  of  uniting  a 
number  of  the  smaller  streams  with  the  view  of 
affording  waterpower  for  generating  a  large  amount 
of  electrical  energy.  It  is  stated  that  there  is  ample 
waterpower,  if  properly  directed,  to  provide  the 
necessary  electrical  energy  for  operating  the  ma- 
chinery of  many  industrial  plants  and  mines  through- 
out the  state. 

It  is  stated  that  the  Mexican  Light  and  Power 
Company  will  soon  let  the  contract  for  2,000  steel 
towers  to  be  used  in  the  construction  of  its  trans- 
mission lines  from  Necaxa  to  the  City  of  Mexico 
and  to  El  Oro,  a  total  distance  of  about  150  miles. 

Preparations  are  being  made  by  the  Mexican 
Tramways  Company  for  the  early  construction  of 
important  extensions  of  its  electric-railway  system 
in  the  City  of  Mexico.  Hon.  Charles  Stanhope  is 
president  of  the  company. 

H.  F.  Gomferd  of  San  Francisco,  Cal.,  is  in  Leon,. 
Mexico,  investigating  the  situation  with  the  view  of 
establishing  an  electric  street-railway  system  to  op- 
erate over  the  principal    streets.  H. 


Michigan. 

Detroit,  February  6. — The  Clark  space  telegraph 
'  company  of  Detroit  has  received  permission  from 
the  pastor  of  a  Birmingham  church  to  conduct  ex- 
periments from  the  tcp  of  the  church  spire.  A  plant 
IS  being  installed  at  Birmingham  by  the  Clark  com- 
pany. 

President  E.  M.  Hopkins,  Secretary  Frank  Wes- 
cott  and  John  P.  Hopkins  of  the  Grand  Rapids  and 
Ionia  Electric  Railway  Company,  at  a  recent  meet- 
ing at  Grand  Rapids,  arranged  for  the  first  move 
on  the  proposed  interurban  Line.  It  is  stated  tliat 
ground  will  be  broken  as  soon  as  the  weather  per- 
mits. The  route  between  Grand  Rapids  and  Lowell, 
which  has  not  yet  been  decided,  will  probably  be 
via  Cascade. 

The  Quincy  council  has  granted  a  franchise  to 
the  Toledo  and  Michigan  electric  railroad  for  the 
use  of  Chicago  Street.  Work  w-as  commenced  on 
the  line  west  of  Quincy  last  fall,  and  the  promoters 
claim  that  the  line  from  Adrian  to  Coldwater  will 
be  completed  next  summer. 

The  proposition  to  grant  a  heating  and  power 
franchise  in  Lansing  to  John  H.  Chase  and  others, 
which  was  submitted  to  a  vote  of  the  people,  was 
carried  by  a  majority  of  35.  Nearly  600  votes  were 
cast. 

General  Manager  Merrill  of  the  Detroit,  Ypsilanti, 
Ann  Arbor  and  Jackson  electric  road^  recently  rigged 
up  a  car  to  cut  the  ice  in  the  center  of  the  track, 
and  after  running  it  a  day  it  was  pronounced  a 
great  success.  The  road  has  had  to  contend  with 
severe  ice  and  sleet  storms  that  have  prevailed  near 
Ypsilanti.  In  some  instances  ice  formed  in  the  cen- 
ter of  the  track  so  high  as  to  strike  the  motor  cases 
on  the  larger  interurban  cars.  President  J.  D.  Hawks 
of  the  company  issued  a  circular  to  the  men  con- 
gratulating them  on  their  efforts  to  keep  the  road 
open  in  spite  of  unprecedented  conditions  of  weather. 
The  new  flange  cutter  helped  greatly  to  cut  the  ice, 
he  said. 

With  just  20  contracts,  the  current  available  at 
the  Bay  City  electric-lighting  plant  for  commercial 
purposes  is  taken  up.  Superintendent  Fitzhugh  will 
make  a  few  changes  which  will  permit  of  a  few 
more  contracts.  The  demand  for  the  municipal  elec- 
tric-light current  has  given  an  impetus  to  the  $50,000 
bonding  project,  which  is  to  be  voted  on  at  the 
coming  election. 

The  Sault  Edison  Electric  Company  has  filed 
amended  articles  of  incorporation  increasing  its  cap- 
ital stock  from  $57,000  to  $150,000.  C.  G.  W. 


Indiana. 

Indianapolis,  February  S. — The  recent  revision  of 
fares  on  the  lines  of  the  Indiana  Union  Traction 
Company  has  brought  forth  numerous  protests  and 
there  are  indications  of  trouble  in  enforcing  it.  At 
Alexandria  the  City  Council  has  taken  up  the  mat- 
ter. The  franchise  in  that  city  provides  for  a  five- 
cent  fare  anywhere  in  the  city  and  to  and  from 
Orestes,  three  miles  west.  Despite  this  clause  the 
fare  to  Orestes,  where  a  large  glass  factory  is  situ- 
ate, has  been  raised  to  10  cents.  The  council  has 
demanded  that  the  five-cent  fare  be  restored. 

The  Richmond  City  Council  has  passed  an  or- 
dinance requiring  the  Richmond  Street  and  Inter- 
urban Company  to  sell  tickets  for  its  city  lines  on 
its  cars.  At  present  the  company  sells  six  tickets 
for  25  cents,  but  declines  to  allow  purchases  to 
be  made  except  at  the  company's  office. 

The  Vincennes,  West  Baden  and  Louisville  Trac- 
tion Company  has  asked  for  a  subsidy  of  one-half 
of  one  per  cent,  from  the  townships  of  Vincennes 
and  Harrison,  in  Knox  County.  This  will  amount 
to  $50,000.    The  election  will  be  held  on  March  12th. 

The  Louisville  and  Southern  Indiana  Traction 
Company,  which  operates  the  street-railway  systems 
in  New  Albany  and  Jeffersonville  and  the  interurban 
line  between  the  two  cities,  has  secured  a  lease  on 
the  Big  Four  Bridge  for  an  entrance  into  Louisville, 
with  a  terminus  at  Third  and  Main  Streets,  in  the 
heart  of  the  business  portion  of  the  cily,  and  is  now 
ready  to  build.  AVifli  its  leased  and  owned  lines, 
amounting  to  2S  miles,  the  company  will  serve  a 
population  of  270,000. 

A  franchise  has  been  granted  for  a  second  electric 
line  into  Clarksville,  a  suburb  of  Jeffersonville, 
which  will  be  built  this  year.  As  planned,  the  road 
is  to  run  from  New  Albany  to  Arctic  Springs,  east 
of  Jeffersonville.  From  a  scenic  standpoint  the  route 
will  be  equal  to  any  in  the  country. 

The  City  Council  of  Aurora  has  ordered  the  Au- 
rora Gas  and  Electric  Light  Company  to  discontinue 
lighting  the  city  after  February  15th,  when  the 
present  contract  will  expire.  The  company  was  also 
instructed  to  have  all  electric-light  poles  removed 
from  the  streets  within  20  days  after  the  expiration 
of  the  contract.  Aurora  will  then  be  in  darkness 
unless  the  courts  are  invoked  for  a  restraining  order. 

A  new  electric-lighting  plant  will  be  erected  at 
Cicero,  Ind. 

The  Indiana  Trust  Company,  receiver,  has  recom- 
mended that  the  equipment  for  the  East  Chicago 
electric-light  plant  be  improved. 

The  Indianapolis  Board  of  Public  Works  will 
receive  bids  until  February  15th  for  a  lo-year  con- 
tract for  electric  lighting  of  the  city.  The  re- 
quirements call  for  1,600  arc  lights,  2,000  candle- 
power  each,  and  500  incandescents  of  50  candlepower 
each.  A  surprise  has  been  sprung  in  the  shape  of 
a  proposition  made  to  the  city  by  Mr.  G.  E.  Fisher, 
representing  the  Fidelity  Construction  Company  of 
Detroit,  to  build  a  modern  municipal  lighting  plant, 
to  operate  it  for  10  years,  and  then  turn  it  over  to 
the  city  at  a  merely  nominal  cost. 

The  commissioners  for  the  Indiana  Industrial 
School  for  Girls  are  advertising  for  bids  for  the 
construction  of  a  power  house  and  the  equipping  of 
the  schoolhouse  and  the  five  cottages  with  elec- 
tricity. The  appropriation  is  $150,000.  E.  M.  John- 
son is  secretary.  F. 


Northwestern  States. 

Minneapolis,  Minn.,  February  6. — The  Minnesota 
Central  Railway  Company  is  being  organized  by 
J.  J.  Allen  of  Minneapolis  and  others.  It  is  planned 
to  build  an  air  line  from  Minneapolis  to  Duluth 
which  will  be  operated  by  electricity.  The  road  will 
be  of  standard  gauge. 

The  Stillwater  (Minn.)  Gas  and  Electric  Company 
will  build  a  dam  at  /\pple  River,  Wis.,  and  later 
erect  a  power  house.'  The  company  will  make  im- 
provements costing  about  $200,000. 

An  electric  line  is  being  surveyed  between  Green 
Bay.  Wis.,  and  Manitowoc.  It  is  probable  that  the 
road  will  be  built  by  the  Knox  Construction  Com- 
pany. 

A  franchise  was  voted  at  Parkersburg,  Iowa,  to 
the  Marshalltown  Electric  and  Interurban  Railway 
Company.     Clarksville  will   vote  a  franchise   also. 

The  city  of  Sturgeon  Bay,  Wis.,  has  bought  the 
electric-light  plant.  The  council  has  decided  that 
an  election  to  ratify  the  action  is  unnecessary. 

Bids  for  the  installation  of  a  municipal  electric- 
light  plant  at  International  Falls,  Minn.,  are  adver- 
tised for. 

T.  A.  Marshall  will  rebuild  his  electric-light  plant 
at   Keithsburg,  Iowa. 

The  city  of  Greenwood,  Wis.,  may  be  bonded  for 
$5,000,  in  order  to  carr>'  out  some  contemplated  im- 
provements on  the  electric-light  plant. 

J.  L.  Kiichli  and  others  of  Minneapolis  will  ap- 
ply for  a  franchise  this  month  for  an  independent 
interurban  line  to  St.  Paul,  to  be  built  by  the  Min- 
nesota Power  and  Trolley  Company.  It  is  stated 
that  $2,000,000  will  be  spent  this  season  by  the  com- 
pany. 

The  c!t\'-  of  Marshfield,  Wis.,  may  buy  the.  present 
electric-light  plant  or  build  a  new  one.  A  com- 
mittee  of  the   council   is  investigating  the  matter. 

Black  River  Falls.  Wis.,  has  bought  the  water- 
power  of  the  Owen  Lumber  Company  for  the  purpose 
of  usinsf  the  power  for  the  electric-light  plant. 

The  Milwaukee  fWis.)  Electric  Railway  and  Light 
Company  and  the  Milwaukee  Light,  Heat  and  Trac- 


tion Company  are  planning  the  expenditure  of 
$2,000,000  this  season  in  improvements,  including  new 
general  offices,  central  car  barns,  enlargement  of 
the  power  houses  and  extensions  of  the  system. 

A  perpetual  electric-Hght  franchise  has  been  voted 
by  West  Allis,  Wis.,  to  the  Milwaukee  Light,  Heat 
and   Traction    Company. 

The  new  electric-light  plant  at  Seward,  Neb.,  has 
been  finished  and  will  be  put  into  commission  shortly. 

The  Central  Electric  Company  has  leased  its  plant 
to  the  La  Crosse  (Wis.)  Gas  and  Electric  Company, 
and  both  systems  will  hereafter  be  operated  by  the 
latter    company. 

The  Knox  Construction  Company  announces  that 
the  line  from  Green  Bay,  Wis.,  to  Fond  du  Lac  will 
be  completed  by   July    ist. 

During  the  last  year  the  gross  earnings  of  the 
Twin  City  Rapid  Transit  Company  amounted  to 
$4,063,938  and  the  net  earnings  to  $2,185,888.  The 
company  carried  80,844,592  passengers.  A  seven 
per  cent,  dividend  was  paid  on  preferred  and  six 
per   cent,    on   common   stock. 

Filiatraule  &  Nelson  have  opened  for  business  at 
119  West  First  Street,  Duluth,  Minn.  They  will 
carry  a  line  of  electrical  supplies  and  automobiles. 

A  municipal  electric-light  plant  may  be  installed 
at  Montgomery,   Minn. 

Tlie  Maxwell  (Iowa)  Telephone  Company  will 
put  in  an  electric-light  plant  at  Maxwell. 

C.  A.  Frueauff.  who  bought  in  the  property  of 
the  Lincoln  (Neb.)  Traction  Company,  has  tendered 
the  money.  $r,i6o,coo,  for  the  plant,  and  will  be  given 
possession  unless  the  company  pays  the  amount  of 
the  lien  under  which  the  property  was  sold.         R. 


Rocky  Mountain  States. 

Salt  Lake  City,  Utah,  February  4.— The  Boise 
(Idaho)  Transit  Company's  entire  holdings  have  been 
purchased  by  I.  W.  Anderson  and  other  Philadelphia 
capitalists,  and  a  new  company  has  been  organized, 
with  Mr.  Anderson  as  president  and  Charles  A. 
Hutchison  as  general  manager.  The  new  company 
will  immediately  begin  improvements  of  the  system, 
and,  besides  the  extensions  under  contemplation,  a 
number  of  new  cars  will  be  purchased. 

Articles  of  incorporation  of  the  Greeley  and 
Northern  Railroad  and  Utilitv  Company,  with  head- 
quarters at  Greeley,  Colo.,  have  been  filed.  George 
J.  Spear  is  named  as  president  and  George  H.  Seth- 
man  as  vice-president  and  general  manager.  It  is 
the  intention  of  the  incorporators  to  begin  their 
system  in  Greeley  and  extend  the  line  a  distance  of 
about  25  miles  over  a  rich  agricultural  region  to  a 
connection  with  the  Burlington  railroad.  Freight 
will  be  transported  on  this  line  to  the  railroad  for 
shipment.  The  company  will  also  establish  a  num- 
ber of  power  plants  from  which  small  towns  will 
be  furnished  with  electrical  power  for  lighting  and 
other  purposes. 

.A.inong  the  equipment  to  be  used  by  the  company 
which  is  about  to  begin  the  construction  of  an  elec- 
tric system  between  Salt  Lake  and  Ogden,  Utah, 
will  be  passenger  coaches  50  feet  in  length  and  each 
equipped  with  four  56-horsepower  motors.  The  cars 
will  have  a  smoking  compartment,  vestibules  and 
toilet  rooms  and  will  be  heated  by  an  electrical 
process. 

The  Rambler  Telephone  Company  has  decided  to 
build  a  line  from  Laramie.  Wyo..  to  Tie  Siding,  a 
distance  of  18  miles,  at  which  point  the  line  will  be 
connected  with  an  extension  of  a  telephone  line 
from  Fort  Collins,  thereby  establishing  direct  com- 
munication  with   Northern    Colorado  towns.         G. 


Pacific  Slope. 


San  Francisco,  February  4. — The  electrical  work 
on  the  new  Belasco  Theater  is  being  done  by  the 
electrical  department  of  the  Joshua  Hendy  Machine 
Works. 

The  M.  Levy  Company  has  secured  the  contract 
for  the  electric  wiring  of  a-six-story  office  building 
to  be  erected  by  C.  A.  Buckley  on  Market  Street,  near 
Spear.     The  work  is  to  cost  $1,330. 

J.  H.  Henry  of  San  Jose,  who  is  interested  in 
the  system  of  street  railways  in  that  place,  was  in 
San  Francisco  last  week. 

C.  Downing  of  Hanford.  Cal.,  was  in  this  city  last 
week.  He  is  connected  with  the  electric-power  sys- 
tem of  Hanford. 

The  Reynolds  Electric  Supply  Company  has  been 
incorporated  in  this  city  with  a  capital  stock  of 
$10,000,   all   fully  subscribed. 

The  annual  meeting  of  the  stockholders  of  the 
LTnited  Gas  and  Electric  Company  was  held  last 
week.  A  rumor  is  current  in  electrical  circles  that 
the  Standard  Electric  Company,  which  is  under  the 
same  control  as  the  United,  will  soon  be  acquired 
by  the   California  Gas  and   Electric  corporation. 

Mortimer  Fleishacker,  of  the  American  River 
Electric  Company,  states  that  the  American  com- 
pany's new  plant,  near  Placerville.  has  been  in  suc- 
cessful operation  since  the  start,  and  that  his  com- 
pany will  be  furnishing  power  for  not  less  than  10 
gold  dredges  in  the  Folsom  district  within  the  com- 
Insf   12  months. 

The  stockholders  of  the  Mutual  Electric  Light 
Company  are  pretty  generally  paying  the  assessment 
of  $r  per  =;hare,  which  was  declared  delinquent  on 
Januarv  25th. 

Work  has  been  commenced  on  the  electric  plant 
to  be  constructed  at  Athena,  Ore.,  and  will  be  hur- 
ried  to   completion    in   order   to  have   the   plant   in 
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operation  as  soon  as  possible.  C.  A.  Barrett  is  oae 
of  the  prime  movers. 
'  It  has  been  practically  decided  to  go  ahead  with 
the  preliminarj'  work  for  the  erection  of  an  electric- 
lighting  plant  at  Long  Beach,  Cal.  The  matter  has 
been  referred  to  the  Board  of  Public  Works  with 
instructions  to  engage  the  services  of  an  electrical 
engineer  to  take   charge  of  the  work. 

Eastern  capitalists  have  purchased  the  holdings 
of  jVIessrs.  Kirk,  Barnett  and  Elan,  who  are  inter- 
ested in  the  construction  of  an  electric  railway  to 
run  from  Milton  to  Walla  Walla,  Wash.  Prelim- 
inary plans  for  the  work  are  now  being  perfected. 

At  the  last  meeting  of  the  county  commissioners 
of  Seattle,  Wash.,  several  franchises  were  granted 
providing  for  the  construction  of  electric  railways 
in  and  aroimd  Seattle.  One  of  the  franchises  is  for 
the  construction  of  an  electric  line  to  run  from 
Renton  to  Tolt,  and  was  granted  to  W.  H.  Lord  and 
William  Entwistle. 

Miller  &  Miller  of  Portland,  Ore.,  are  contemplat- 
ing the  construction  of  a  power  plant  on  the  Thomas 
Place,  near  Bull  Run.  Water  will  be  taken  from 
Badger  Creek  for  generating  power. 

At  the  last  meeting  of  the  Board  of  Supervisors 
of  Suisun,  Cal.,  it  was  decided  to  grant  a  franchise 
to  construct  and  operate  an  electric  road  from  Fair- 
field to  Vacaville,  and  March  7th  has  been  fixed 
as  the  time  for  receiving  bids.  A. 


Seattle,  Wash.,  February  4. — T.  H.  Crawford  of 
Union,  Ore.,  is  asking  for  a  franchise  for  the  con- 
struction of  an  electric  railway  in  Union  County. 
The  present  plan  is  to  construct  a  large  waterpower 
and  electric  plant  on  Gathering  Creek.  It  is  pro- 
posed to  run  a  motor  line  from  Hot  Lake  to  Union. 
a  distance  of  six  miles.  Hot  Lake  and  the  Cove 
are  then  to  be  connected  with-  a  branch  which  will 
run  through  La  Grande.  The  entire  undertaking 
means   an  outlay  of  $600,000. 

It  is  reported  that  Frank  Scott  of  Centralia, 
Wash.,  is  making  preparations,  to  petition  the  city 
for  an  electric  railroad  to   Chehalis,   Wash. 

Recent  reports  from  the  East  indicate  the  suc- 
cessful financiering  of  the  projected  electric  rail- 
road from  Chesaw  to  Curlew.  W.  C.  Peary  wires 
from  Indiana  that  on  his  return  the  survey  will  be 
rushed  and  work  commenced. 

The  Columbia  Gold  Mining  Company  at  Kettle 
Falls,  Wash.,  has  shut  down  its  works  and  will 
improve   them  and  install  an  electric  plant. 

The  Chamber  of  Commerce  of  Portland,  Ore., 
has  been  petitioned  by  the  citizens  of  Mayfield  to 
build  an  electric  line  from  the  Cowlitz  River  into 
that  town.  The  citizens  propose  to  put  up  40  per 
cent,  of  the  money  needed  for  the  venture. 

The  City  Council  of  Waterville,  Wash.,  has  en-  - 
tered  into  a  15-year  contract  with  George  H.  Gray 
&  Son  of  Entiat  to  furnish  electric  light  and  power 
at  $50  per  horsepower  a  year,  the  city  to  use  50 
or  more  horsepower.  Entiat  is  on  the  north  side 
of  the  Columbia  River,  about  15  miles  from  Water- 
ville. 

The  work  on  the  big  electrical  plant  of  the  Athena 
Electric  Power  Company  on  the  Walla  Walla  River, 
near  Athena,   Ore.,   has  been   commenced. 

The  Prosser  Falls  and  Electric  Light  Company 
has  applied  to  the  City  Council  of  Prosser,  Wash., 
for  a  franchise  to  furnish  that  city  with  electric 
lights.  P. 


PERSONAL. 


T.  B.  Redmond,  who  has  been  superintendent  of 
the  Saginaw  Valley  Traction  Company,  in  Michigan, 
which  operates  80  miles  of  electric  lines  in  the  vicin- 
ity of  Saginaw  and  Bay  City,  has  been  made  super- 
intendent and  manager  of  the  East  Moline  and 
Watertown  (Iowa)  interurban  line  in  place  of  Stuart 
Wise,  wdio  goes  to  Boston  to  take  the  place  of  chief 
engineer  in  the  office  of  Blood  &  Hale. 

Max  von  Recklinghausen  of  New  York  lectured 
on  January  21st  before  the  Camera  Club  of  London 
on  "Mercnry-vapor  Lamps  and  Their  Application 
to  Photography."  Before  the  lecture  James  Swin- 
burne, the  well-known  engineer,  who  presided,  was 
photographed  by  the  light  of  two  60-volt,  three-am- 
pere Cooper  Hewntt  lamps,  placed  four  feet  from 
the  subject,  the  time  of  exposure  being  half  a  second. 

William  Mavor,  chairman  of  the  finance  committee 
of  the  Chicago  City  Council  and  a  leading  member 
of  the  committee  on  local  transportation,  was  stricken 
with  apoplexy  on  February  8th  while  the  committee 
on  local  transportation  was  in  session  in  the  City 
Hall  considering  matters  relative  to  the  Chicago 
City  railway  franchise.  Alderman  Mavor  is  serving 
his  eighth  year  in  the  council  and  is  looked  upon  as 
the  leader  of  the  municipal  legislative  body.  His 
condition  at  this   writing  is   considered   serious. 

George  Stewart  Johnson,  vice-president  and  gen- 
eral manager  of  the  Grand  Rapids  Railway  Com- 
pany, died  at  his  home  in  Grand  Rapids,  A'fich.,  on 
January  30th.  His  death  was  the  result  of  a  second 
operation  for  a  tumorous  growth.  Mr.  Johnson  was 
53  years  of  age  and  was  highly  esteemed  by  buisness 
nien  and  citizens  of  Grand  Rapids,  where  he  had 
lived  all  his  life.  The  funeral  took  place  February 
2d  and  all  cars  of  the  street-car  company  were 
stopped  for  five  minutes  at  2  p.  m.  Directors  of  the 
company  ofliciated  as  pallbearers. 

William  T.  Banallack,  who  for  the  la^t  11  years 
has  been  electrical  inspector  for  the  Michigan  In- 
spection   Bureau    and   prominent   in   the    social   and 
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Masonic  circles  of  Detroit,  has  resigned  to  accept 
an  offer  from  the  Western  Factory  Insurance  Asso- 
ciation, an  organization  of  32  fire-insurance  com- 
panies. His  title  will  be  that  of  special  agent,  his 
field  taking  in  Michigan,  Illinois,  Indiana  and  Ohio. 
His  headquarters  willbe  in  Chicago.  Mr.  Banallack 
will  leave  for  his  new  field  on  March  ist.  He  is 
president  of  the  National  Electrical  Inspectors'  As- 
sociation, which  held  its  last  annual  meeting  in  New 
York. 

Announcement  is  made  by  the  New  York,  New 
Haven  and  Hartford  Railroad  Companv  that  N.  E. 
Smith,  superintendent  of  the  telegraph  department 
of  the  road,  will  also  have  charge  of  the  telephone 
service  of  the  company.  This  means,  it  is  under- 
stood, the  retirement  of  B.  A.  Kaiser,  who  has  had 
.supervision  of  the  telephone  system,  with  an  office 
at  the  terminal  station  in  Boston.  Upon  the  con- 
solidation,^ Mr.  Smith's  headquarters  will  be  in  New 
Haven.  The  use  of  the  telephone  has  superseded 
the  telegraph  in  many  ways  in  the  practical  rail- 
roading of  the  company,  except  in  the  train-dis- 
patching service,  where  it  is  utilized  only  in  an 
auxiliary  or  subsidiary  manner  and  in  cases  of 
emergency. 


ELECTRIC  LIGHTING. 

The  city  of  Clinton,  Miss.,  has  voted  a  bond  issue 
of  $10,000  for  the  erection  of  an  electric-light  plant 
and   construction  of  a  system  of   waterworks. 

Holbrook  &  Son  of  Juliaetta,  Idaho,  are  contem- 
plating an  electric-light  system  in  Kendrick  as  an 
extension  to  their  plant  at  Juliaetta,  which  they  are 
now  building. 

A  company  in  wdiich  A.  M.  Cummings  of  Fair- 
mont, W.  Va.,  is  interested  is  said  to  have  secured 
a  franchise  for  the  construction  of  an  electric-light 
plant  and   telephone  system  in  Bridgeport,  Ala. 

The  electric-light  and  power  plant  at  Hannibal, 
Mo.,  is  to  be  enlarged  and  improved,  the  city  having 
recently  voted  $100,000  for  this  purpose.  A.  M. 
Nippert  is  superintendent  in  charge  of  the  plant. 

The  Fall  Mountain  Electric  Light  and  Power 
Company  of  Bellows  Falls,  Vt,  will  extend  its  sys- 
tem to  the  village  of  Saxtons  River,  about  five  miles 
distant.  The  company  will  furnish  street  and  resi- 
dence lights  and  power. 

Incorporation  papers  have  been  filed  by  the  Virden 
Electric  Light  Company  of  Virden,  111.  The  object 
is  the  furnishing  of  light,  heat  and  power.  J.  N. 
Hairgrove,  U.  G.  Tucker  and  C.  W.  Carr  are  the 
incorporators. 

L.  W.  Goodman  of  Kansas  City,  Mo.,  is  at  the 
head  of  the  Lees  Summit  Electric  Lighting  Com- 
pany, which  has  recently  been  incorporated  with  a 
capital  of  $io,ooo  to  build  an  electric-light  plant  a.t 
Lawton,  Okla.   T. 

The  Wilson  Cypress  Company  of  Jacksonville. 
Fla.,  contemplates  the  installation  of  an  electric- 
lighting  plant  at  its  mill.  In  addition  to  illuminating 
its  own  buildings,  the  company  will  furnish  light 
to  the  Selden  Cypress  Door  Company. 

The  Citizens'  Electric  Light,  Ice  and  Telephone 
Company  has  been  incorporated,  with  headquarters 
at  Douglas,  Ariz.  The  company  is  capitalized  at 
$75,000  and  proposes  to  acquire  electric-light  and 
power  plants,  telephone  systems,  water  systems,  cold- 
storage  systems,  pipe  lines,  etc.  D.  A.  Richardson 
and  W.  G.  McDonald  are  interested. 

S.  D.  Pickett  and  associates  of  Jacksonville,  Fla., 
are  about  to  begin  the  development  of  a  waterpower 
and  the  construction  of  an  electrical  transmission 
plant  near  Albany,  Ga.  It  is  said  that  15,000  horse- 
power can  be  developed.-  The  city  of  Albany  will 
contract  with  Mr.  Pickett  for  power  for  its  electric- 
light  plant.  Other  industries  will  be  established  in 
connection. 

A  company  to  be  known  as  the  Columbus  (N.  J.) 
Public  Service  Company  was  recently  incorporated 
in  New  Jersey  with  an  authorized  capital  of  $1,500,- 
coo.  The  company  proposes  to  make  and  distribute 
light,  heat  and  power.  The  incorporators  are  Hor- 
ace S.  Gould.  H.  O.  Coughlan  of  New  York,  Jo- 
seph M.  Mitchell  of  Newark,  B.  S.  Lantz  of  Brook- 
lyn and  Louis  B.  Dailey  of  Jersey   City. 


ELECTRIC  RAILWAYS. 

Arrangements  have  been  concluded,  it  is  an- 
nounced, for  the  building  of  a  third-rail  system  be- 
tween Elmira  and  Corning,  N.  Y.  A  private  right- 
of-way  has  been  secured,  and  only  one  grade  cross- 
ing will  be  made. 

The  Board  of  Health  at  Cleveland,  Ohio,  at  its 
next  meeting  will  adopt  a  resolution  making  it  a 
^'iolation  of  the  law  to  overcrowd  street  cars.  The 
limit  will  be  the  number  that  can  be  seated  and  a  rea- 
sonable number  standing,  but  no  crowding  will  be 
permitted.  The  Board  of  Health  claims  the  condi- 
tions that  prevail  in  Cleveland  cars  at  certain  peri- 
ods of  the  day  are  a  menace  to  health,  and  Mayor 
Johnson  and  the  city  law  department  declare  that 
the  board  has  power  to  regulate  the  condition  of 
the  cars  just  the  same  as  it  can  regulate  the  sanita- 
tion of  public  buildings.  Sanitary  officers  will  be 
expected  to  enforce  whatever  rules  are  made. 
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A  company  of  Portland  (Oregon)  capitalists  has 
secured  title  to  land  on  the  sides  of  Mount  Hood 
on  which  It  proposes  to  erect  a  large  electric-power 
plant  for  the  operation  of  an  electric  road  to  the 
top  of  the  mountain.  The  falls  of  the  Sandy  are 
ocated  on  the  property  where,  it  is  said,  an  inex- 
haustible waterpower  can  be  obtained.  The  grade 
to  the  top  of  the  mountain  is  one  of  the  easiest 
ascents  in  the  country,  and  it  is  thought  that  a 
smooth  rail  would  -enable  electric  cars  to  make  the 
climb  with  more  ease  than  do  the  cars  on  the  cog- 
wheel hue  up  the  steep   Pike's  Peak. 

Traffic  reports  of  Chicago  elevated  roads  for  Jan- 
uary show  up  rather  poorly,  which,  the  managers 
generally  agree,  is  due  largely  to  the  closing  of  the 
theaters.  The  severe  cold  weather  during  the  month 
IS  also  thought  to  have  interfered  with  traffic  The 
Metropolitan  Elevated  shows  a  decrease  of  35S  pas- 
sengers from  the  daily  average  of  112,771  for  Janu- 
ary last  year.  The  others  do  not  show  a  decrease 
but  are  not  up  to  the  usual  increase.  The  North- 
western Elevated  carried  a  daily  average  of  70 -'04 
passengers  against  68,266  last  year,  and  the  South 
Side  Elevated  shows  87,601  against  86,637  the  pre- 
vious year. 

AUTOMOBILES. 

Inquiries  recently  made  by  the  House  of  Repre- 
sentatives concerning  the  number  of  vehicles  of  all 
kinds  maintained  at  government  expense  are  said  to 
have  disclosed  the  fact  that  the  United  States  gov- 
ernment owns  just  one  automobile.  It  is  employed 
ill  Secretary  Cortelyou's  department  and  is  an  elec- 
tric vehicle  used  principally  in  carrying  mail  to  and 
from  the  Bureau  of  Standards,  located  in  the  sub- 
urbs of  Washington. 

The  Appellate  Court  has  decided  against  the  city 
of  Chicago  in  the  suit  brought  by  members  of  the 
Chicago  Automobile  Club  to  determine  the  validity 
of  the  city  ordinances  requiring  that  owners  must 
secure  a  license  to  operate  their  automobiles  and 
display  a  number.  In  the  decision  the  court  said : 
"The  speed  of  the  automobile  mav  be  regulated 
and  reasonable  safety  appliances,  such  as  gongs  and 
brakes,  may  be  required;  but  to  compel  one  who 
uses  his  automobile  for  his  private  business  and 
pleasure  only  to  submit  to  an  examinati-on  and  to 
lake  out  a  license  is  imposing  a  burden  upon  one 
class  of  citizens  in  the  use  of  the  streets  not  imposed 
upon  others." 


POWER  TRANSMISSION. 

The  Capital  City  Light  and  Power  Company  of 
Santa  Fe,  N.  M.,  has  taken  the  preliminary  steps 
looking  to  extending  its  transmission  lines  to  the 
city  of  Albuquerque  and  Las  Vegas.  It  is  proposed 
to  furnish  those  places  with  light  and  power  for 
municipal  and  commercial  purposes.  The  plans  of 
ihe  company  contemplate  the  construction  of  a 
large  electric-power  plant  at  the  Pecos  River  falls, 
situated  14  miles  from  Santa  Fe.  Among  those 
interested  in  the  company  are  Colonel  W.  S.  Hope- 
well of  Santa  Fe ;  J.  C.  Bonner  of  Toledo,  Ohio; 
J.  W.  Miller  of  Denver,  Colo.,  and  A.  R.  Gibson 
of  Santa  Fe. 


SOCIETIES  AND  SCHOOLS. 

The  third  annual  convention  of  the  Southern  Sup- 
ply and  Machinery  Dealers'  Association  will  be  held 
at  Old  Point  Comfort,  Va.,  April  12th  to  14th,  in 
Hotel  Chamberlain.  A  successful  meeting  is  an- 
ticipated, as  the  membership  of  the  association  has 
increased  materially  during  the  last  year.  A  cordial 
invitation  is  extended  by  the  association  to  all  sup- 
ply dealers,  whether  they  be  members  or  not,  to  be 
present.  The  office  of  the  president  of  the  associa- 
tion is  at   Knoxville,  Tenn. 


TELEGRAPH. 


The  annual  report  of  President  Clowry  of  the 
American  District  Telegraph  Company  for  the  year 
ended  December  31,  1903,  shows  revenues  from'  all 
sources  of  $577,677,  a  decrease  of  $32,366,  and  net 
revenue  of  $100,377,  a  decrease  of  $10,341,  with  a 
deficit  of  $11,019  for  the  year.  President  Clowry 
says  that  the  revenues  of  the  company  were  affected 
by  the  distinctly  unfavorable  local  conditions  which 
prevailed  throughout  the  year.  The  loss  is  largely 
in  earnings  from  messenger  sen-ice,  and  has,  as  far 
as  possible,  been  offset  by  reductions  in  the  e.x- 
penses,    aggregating    $22,025. 


SPACE    TELEGRAPHY. 

Space-telegraph  messages  are  said  to  have  been 
successfully  exchanged  recently  be':'.veen  Chicago  and 
St.  Louis  by  the  sj'stem  invented  by  G.  S.  Piggott 
of  Chicago,  which  was  briefly  described  in  the  West- 
ern Electrician  of  August  8,  1903.  Mr.  Piggott's 
system  does  not  require  the  use  of  long  poles  to 
elevate  the  antenna  above  surroundin.;?  obstructions, 
as  was  shown  b^'  demonstrations  conducted  by  him 
in  August  last. 

The  states  of  Amazonas  and  Para,  Brazil,  have 
contracted  w-ith  a  private  company"  for  the  use  of 
the  Marconi  space-telegraph  system  in  their  respect- 
ive territories,  and  each  of  these  states  has  granted 
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a  subsidy  of  150  contos.  equal  to  about  $37,500 
;ind  aggregating  about  $75,000,  for  15  stations.  Any 
stations  necessary  beyond  this  number  are  to  be  paid 
for  above  this  amount  of  subsidy.  The  federal  gov- 
ernment has  granted  permission  for  the  necessary 
experiments,  stations,  etc.  It  is  stated  that  the  com- 
pany will  be  organized  and  financed  in  the  United 
States. 


PUBLICATIONS. 


The  i'Bca  Insulator  Company  is  issuing  a  little 
booldet  giving  the  1904  price  list  for  micanite,  lino- 
tape,  empire  cloths  and  papers  and  M-I-C  compound. 
Micanite  commutator  insulation  is  made  in  sizes  and 
shapes  to  fit  any  of  the  standard  railway  motors  built 
by  the  large  concerns. 

A  counting-room  calendar  issued  by  the  Empire 
Wire  Company  of  Cleveland  is  especially  valuable, 
as  it  bears  on  the  back  a  table  showing  the  average 
price  of  copper  in  each  month  for  the  3'ears  from 
1883  to  1903,  inclusive.  In  looking  over  the  table 
it  is  interesting  to  note  that  the  highest  monthly 
and  yearly  averages  during  that  period  were  respect- 
ively 18%  cents  a  pound  in  April,  1899,  and  17.8  cents 
a  pound  in  the  ^''ear  1899.  The  lowest  monthly  and 
yearly  averages  were  gVs  cents  a  pound  Jn  July  and 
August,  1895,  and  9.54  cents  a  pound  in  1894. 

The  C.  and  C.  Electric  Company  of  New  York 
city  has  recently  issued  two  bulletins,  Nos.  147  and 
149.  No.  147  g^ves  a  hst  of  some  of  the  users  of 
type  "M.  P."  generators  and  motors  and  also  a  list 
of  the  principal  installations  of  C.  and  C.  generators 
and  motors.  Bulletin  No.  149  is  devoted  to  multi- 
polar dynamos  and  motors,  type  "M  P."  These  ma- 
chines are  all  direct-current,  covering  standard  sizes 
and  ratings.  There  are  also  several  direct-con- 
nected generating  sets  of  small  capacity  shown.  De- 
tailed descriptions  of  all  the  different  parts  of  the 
machines  are  given  in  the  bulletin. 

Motors  for  crane  work  form  the  subject  matter 
for  bulletin  No.  40  of  the  Crocker-Wheeler  Com- 
pany of  Ampere,  N.  J.  The  machines  are  all  of  the 
enclosed  t>'pe  and  range  in  capacity  from  1^,2  horse- 
power to  as  high  as  60  horsepower.  Three  sizes 
of  controllers  are  shown  for  the  operation  of  the 
various  sizes  of  motors,  the  resistances  being  built  of 
separate  sections  of  iron  and  mica.  The  bulletin  is 
well  illustrated,  showing  all  the  different  types  and 
the  methods  of  mounting  and  connection  to  the 
crane.  Dimension  diagrams  also  serve  to  aid  in  or- 
dering. 

Field  clay  conduits  are  described  in  a  folder  which 
may  be  had  upon  application  to  C.  J.  Field,  29  Broad- 
way, New  York,  or.  F.  B.  Badt  &  Co.,  Chicago. 
This  product  is  manufactured  at  Brazil.  Ind.,  and 
also  in  various  clay  territories  in  New  York.  Ohio 
and  Pennsylvania.  The  size  of  the  duct  holes  has 
been  standardized  at  3%  to  3¥2  inches  in  different 
types.  A  handy  chart  in  the  folder  shows  at  a 
glance  the  construction  cost  in  cents  a  duct-foot  for 
any  given  number  of  ducts  in  a  conduit  subway  by 
means  of  three  curves  representing  street  construc- 
tion of  cobble  or  macadam,  granite  or  paving  brick 
on    concrete  base   and   sheet   asphalt,    respectively. 

A  list  of  plants  operating  Wood  single-phase  al- 
ternators in  the  United  States  on  December  i,  1903, 
is  contained  in  Bulletin  No.  1051.  issued  by  the 
Fort  Wayne  Electric  Works,  Fort  Wayne.  Ind. 
This  list  is  given  by  states,  alphabetically  arranged 
as  regards  the  towns  or  cities  in  which  the  plants 
operate.  Two  types  of  single-phase  alternators,  one 
60  and  the  other  140  cycles,  are  also  shown.  These 
machines  are  built  in  standard  sizes  from  25  to  400 
kilowatts,  and  are  almost  without  exception  used 
for  lighting  work.  Bulletin  No.  1052  is  descriptive 
of  a  multiple  alternating-current  street  arc-lighting 
system.  The  bulletin  contains  some  really  gopd  in- 
formation on  apparatus  and  installations  of  this 
system  of  street  lighting  which  was  perfected  by  the 
engineers  of  the  Fort  Wayne  company  and  which  is 
especially  designed  to  fill  the  demand  for  a  simple 
and  inexpensive  method  of  lighting  small  towns  or 
isolated  sections  of  large  places.  The  subiect  of 
enclosed  versus  open  arcs  is  also  given  considerable 
space,  showing  the  comparative  light  distribution 
of  the  two  methods. 

The  first  number  of  the  Electric  Club  Journal  of 
Pittsburg  is  dated  February,  1904.  and  it  forms  a 
creditable  and  pleasing  magazine.  The  Electric  Club 
has  been  organized  to  provide  a  means  for  the  effect- 
ive co-operation  among  the  men  of  the  Westinghouse 
companies,  and  the  new  monthly  periodical  is  in- 
tended primarily  for  the  members  of  the  club  and 
■ns  an  adjunct  to  the  educational  work  of  that  organ- 
ization. However,  it  is  anticipated  that  other  young 
engineers  will  be  interested,  and  the  privilege  of 
subscribing  is  extended  to  non-members  of  the  club. 
It  is  promised  that  a  majority  of  the  articles  will 
be  written  about  Westinghouse  methods  and  appa- 
ratus bj'  men  who  are  responsible  for  Westinghouse 
practice.  The  first  number  contains  55  reading 
pages  and  is  well  illustrated,  the  frontispiece  consist- 
ing of  a  handsome  portrait  of  George  Westinghouse. 
There  are  articles  bv  Frank  H.  Taylor.  Charles  F. 
Scott.  W.  M.  McFarland,  F.  D.  Newberry  and  others, 
two  of  them  devoted  to  the  new  alternating-current 
series  motor.  The  publication  committee  consists  of 
Mr.  Newberry,  editor :  J.  H.  Smith,  business  manager, 
and  Mr,  Scott,  member  from  the  board  of  directors. 


MISCELLANEOUS. 

The  German  government,  after  long  experiments, 
has  ordered  turbine  engines  to  be  constructed  for 
the  German  third-class  cruiser  Merkur  (formerly 
the  Arcona,  of  2,373  tons'  displacement)  and  for 
a  torpedo  boat. 

A  franchise  has  been  granted  to  the  Garfield 
Electric  Company  to  operate  a  grain  and  stock-ticker 
service  in  Chicago.  Ihis  company  will  be  the  first 
corporation  to  use  the  tunnels  of  the  Illinois  Tunnel 
Company  for  its  wires. 

A  Kansas  newspaper  correspondent  states  that 
since  the  closing  of  Topeka  saloons  Kansas  City 
whisky  houses  have  been  shipping  liquor  to  Topeka 
in  i6-candlepower  electric-light  bulbs.  A  number 
of  drinking  resorts  are  said  to  be  supplying  their 
customers   with  bulbs   filled   with   whisky. 

Dr.  George  F.  Kunz  of  New  York  city,  special 
agent  of  the  United  States  geological  survey,  has 
been  appointed  commissioner  of  the  radium  exhibit 
at  the  St.  Louis  Exposition,  and  has  been  authorized 
to  prepare  and  procure  the  necessary  material,  com- 
prising radioactive  substances  of  all  kinds,  and  also 
exhibits  to  illuslrafe  the  action  of  radium  com- 
pounds, ultraviolet  light  and  Roentgen  rays  upon 
mineral  and  chemical  substances.  This  exhibit  is 
to  be  made  by  the  United  States  geological  survey 
in  the  United  States  Government  Building  in  St. 
Louis.  There  will  be  a  second  exhibit  of  radium 
and  radioactive  substances  in  the  Mines  Building. 

Peter  Thornley,  an  Englishman,  is  said  to  have 
invented  a  new  type  of  steam  engine  which  may  be 
a  factor  in  steam-locomotive  construction.  In  rail- 
road locomotives  ,the  steam  is  not  admitted  until  the 
piston  has  moved  some  distance  in  the  cylinder. 
This  leaves  a  large  vacuum  to  be  filled  before  the 
steam  can  commence  to  do  its  work.  Thornley 
has  so  devised  the  valve  of  his  engine  that  steam 
is  admitted  at  the  very  commencement  of  the  stroke, 
and  is  so  easilj'  adjusted  that  the  expansive  force  of 
the  steam  allowed  to  enter  is  just  sufficient  to  drive 
the  piston  to  the  end  of  the  stroke.  The  engine  is 
said  to  be  very  simple  in  construction  and  it  is  as- 
serted that  the  saving  of  fuel  is  25  per  cent. 

Naval  constructors  will  watch  with  deep  interest 
the  first  trip  across  the  Atlantic  by  the  Victorian, 
the  first  of  the  Allan  Line's  new  turbine  steamers 
for  transatlantic  service,  now  nearing  completion 
in  Belfast.  Great  modifications  and  alterations  in 
the  turbine  system  to  suit  the  Atlantic  requirements 
are  being  employed  by  Mr.  Parsons,  the  designer 
of  the  turbine,  in  the  equipment  of  the  Victorian. 
The  widespread  arrangement  of  the  propellers,  three 
in  number,  each  on  a  separate  length  of  shafting, 
and  the  rapidity  with  which  the  power  can  be  di- 
rected upon  each  of  the  shafts,  separately  and  in 
any  direction,  is  expected  greatly  to  assist  the  ship's 
maneuvering  power.  A  space-telegraph  apparatus  is 
fitted  en  board  between  the  decks.  Turbine  steam- 
ers on  the  Clyde  and  in  the  cross-channel  service  are 
said  to  have  proved  a  great  success,  chiefly  because 
they  insure  more  comfort  to  passengers  in  rough 
water. 

E.xperiments  in  the  manufacture  of  rubber  from  a 
weed  which  grows  principally  in  Utah  and  Idaho 
have  been  in  progress  for  several  years  by  John 
Beck,  a  wealthy  mine  owner  of  Salt  Lake  City. 
It  is  now  asserted  that  the  experiments  have  proved 
satisfactory  and  the  discovery  is  considered  of  com- 
mercial value.  A  company  is  now  forming  for  the 
manufacture  of  the  rubber.  The  plant  contains  a 
white  substance,  which,  when  extracted  and  heated 
chemically,  is  said  to  form  a  substitute  for  rubber. 
Experiments  have  been  made  in  various  parts  of 
Utah  with  a  view  of  growing  the  plant,  and  it  was 
found  that  it  could  be  cultivated  as  readily  as  corn 
or  wheat.  Several  thousand  acres  are  to  be  devoted 
to  growing  the  plant.  However,  there  have  been 
so  many  substitutes  for  rubber  that  have  failed  to 
"make  good"  that  the  result  of  the  present  attempt 
will   be  awaited  with  some  incredulity. 

A  method  of  reducing  or  entirely  suppressing  the 
synchronizing  or  equalizing  currents  which  flow 
between  single  or  multiphase  alternators  is  described 
in  a  patent  recently  secured  by  a  Bohemian  in- 
ventor. In  the  arrangement  employed  for  securing 
these  ends  the  alternators  are  connected  to  the  pri- 
mary windings  of  a  pair  of  transformers  placed  be- 
tween the  alternators,  and  of  which  the  secondary 
windings  are  connected  together.  The  windings 
are  arranged  so  that  normally  the  magnetic  effects 
of  the  currents  in  the  primary  and  secondary  wind- 
ings balance  each  other.  In  the  case  of  a  larger 
number  of  alternators  a  corresponding  number  of 
transformers  is  used,  all  the  secondary  windings 
being  connected  together  in  series.  For  three-phase 
machines,  three-phase  three-core  transformers  are 
employed,  and  in  each  case  the  pnmarj'-  windings 
of  the  transformer  and  the  armature  windings  of 
the  generator  have  a  common  neutral  point. 

The  new  White  Star  liner  Baltic,  now  in 
course  of  construction,  will,  it  is  said,  possess 
?t  least  47  different  kinds  of  electrical  appliances 
for  reducing  perils  at  sea.  for  cooking,  navigating 
purposes,  and  for  the  general  convenience  of  pas- 
sengers. The  ship  will  make  her  first  trip  next 
summer.  The  moment  another  ship  enters  the  "mag- 
netic field"  of  the  Baltic  the  needle  of  the  instru- 
ment points  toward  the  vessel  approaching  or  being 


overtaken.  Even  the  rhythmic  beats  of  an  unseen 
steamer's  screws  are  registered  by  means  of  the 
delicate  apparatus.  Another  safeguard  is  an  electric 
contrivance  to  show  if  the  ship's  lights  are  burning 
properly.  An  electric  log  for  ascertaining  the  speed 
of  the  ship  and  an  electric  lead  for  ascertaining  the 
depth  of  water  are  also  on  the  list.  Another  electric 
novelty  registers  all  signals,  including  steam  syrens, 
a  record  that  might  prove  of  great  value  in  a  trial 
of  a  maritime  case  in  court. 

A  Viennese  invention  provides  a  method  of  and 
means  for  automatically  regulating  the  consumption 
of  energy  in  a  system  of  electric  traction.  The 
current  is  supplied  by  a  compound-wound  generator, 
of  which  one  field  winding  is  in  connection  with  a 
separate  exciter,  while  the  other  is  in  series  with 
tlie  mains  leading  to  the  motor.  These  two  wind- 
ings are  arranged  in  such  a  manner  that  they  act 
in  opposition,  so  that  the  voltage  of  the  generator 
is  varied  automatically  in  a  contrary  sense  to  the 
main  current,  which  avoids  the  necessity  for  em- 
ploying starting  resistances  in  the  main  motor.  The 
motor  field  may  be  separately  excited  by  a  battery 
with  a  reversing  switch  and  rheostat  for  adjusting 
the  strength  of  the  field  as  required.  In  applying  the 
invention  to  electric  railways,  independent  gener- 
ators are  employed  for  supplying  the  separate  leads 
of  a  number  of  line  sections,  on  each  of  which 
not  more  than  one  train  is  nmning  at  the  same  time. 


TRADE  NEWS. 


The  Adamant  Porcelain  Company  has  acquired 
the  plant  of  the  Broadway  Pottery  Company  at 
Broadway,  Va..  where  it  will  manufacture  electric 
porcelain  supplies.  John  E.  Roller  is  president  of 
the  compan3^ 

Sealed  proposals  are  invited  until  February  23d 
for  certain  electric-light  wiring  in  the  United  States 
Treasurj'  Building,  Washington,  D.  C.  Drawings 
and  specifications  may  be  obtained  upon  application 
to  the  secretary  of  the  treasury. 

It  is  stated  that  Indiana  capitalists  have  been  cor- 
responding with  the  Commercial  Club  of  Louisville, 
Ky.,  with  a  view  lo  investing  $250,000  in  the  estab- 
lishment of  a  plant  for  the  manufacture  of  elec- 
trical machinery  of  all  kinds  in  Louisville. 

Sealed  proposals  arc  invited  until  April  12th  for 
furnishing  the  Bureau  of  Printing  and  Engraving 
with  a  quantity  of  electrical  supplies,  a  list  of  which', 
together  with  specifications,  will  be  furnished  upon 
application  to  William  M.  Meredith,  director,  Wash- 
ington, D.'  C 

The  Machinery  and  Electrical  Company  of  Los 
Angeles,  Cnl.,  has  applied  for  incorporation  for  the 
purpose  of  manufacturing  and  dealing  in  machinery, 
engines,  boilers,  dynamos,  electrical  supplies,  etc. 
The  capitalization  is  $250,000,  and  the  petitioners 
are  Hugh  T.  Duff.  W.  B.  Woodill,  W.  F.  Gibbs, 
C.  F.  Baker  and  F.   C.  Armstrong^ 

The  Na\'y  Department,  through  the  Bureau  of 
Supplies  and  Accounts,  is  inviting  sealed  proposals 
until  March  1st  for  furnishing  the  navy  yards  at 
Norfolk,  Va.,  Charleston,  S.  C.  and  Port  Royal, 
S.  C,  with  a  quantity  of  electric  blowers,  electric 
fans,  electric  traveling  cranes,  etc.  Blank  proposals 
will  be  furnished  upon  aopUcation  to  the  navy  pay 
offices  in  the  cities  named.   • 

The  Shanahan  Trolley  and  Specialty  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000. 
The  headquarters  will  be  at  Utica,  N.  Y.,  where  the 
company  will  manufacture  an  automatic  trolley 
catcher,  the  object  of  which  is  to  catch  a  trolley 
pole  after  the  wheel  has  jumped  the  wire.  The 
directors  are  T.  B.,  J.  D.  and  J.  G.  Shanahan.  H.  P. 
Snyder  and   E.   S.  Van  Valkenburg. 

The  New  York  Herald  of  February  6th  says : 
"A  meeting  of  the  creditors  of  John  T.  Hunt,  who 
did  business  as  Zimdars  &  Hunt,' electrical  contract- 
ors at  127  Fifth  Avenue,  who  made  an  assignment 
on  Thursday,  was  held  yesterdav  at  the  office  of 
Goeller,  Shaffer  &  Eisler,  207  Broadway,  and  a 
committee  was  appointed  to  make  an  examina- 
tion and  report  a  basis  of  settlement.  The  liabili- 
ties are  about  $50,000  and  the  assets  are  estimated 
at  from  $28,000  to  $30,000." 

A  company  for  the  exploitation  of  the  alumino- 
ihermic  process  of  welding,  called  the  Goldschmidt 
Thermit  Company,  has  been  formed  in  this  country. 
The  company  proposes  to  conduct  business  in  con- 
nection with  the  chemical  and  tin-smelting  works 
of  Th.  Goldschmidt,  Essin-Ruhr.  Germany.  The 
president  of  the  company  is  Dr.  Hans  Goldschmidt 
of  Essen-Ruhr,  and  the  vice-president  and  treas- 
urer, E.  Stiitz  of  New  York.  The  offices  of  the 
company  are  located  in  the  Wall  Street  Exchange 
Building,  New  York  city. 


BUSINESS. 


The  Central  Electric  Company  of  Chicago  is  send- 
ing out  a  circular  which  quotes  attractive  prices 
on  American  Circular  Loom  flexible  conduit,  for 
which  it  is  sales  agent.  The  company  esoecially 
requests  that  anyone  who  is  in  the  market  for  this 
class  of  material  should  write  for  quotations.  At- 
tention is  also  called  to  the  fact  that  the  company 
is  sales  assent  for  the  Edison  primary  batteries, 
formerly  Edison-Lalande  batteries,  and  that  it  car- 
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ries  a  complete  stock  of  these  batteries  and  is  pre- 
pared at  all  times  to  make  prompt  delivery. 

The  bulk  of  the  pole  business  is  usually  crowded 
into  the  time  when  all  kinds  of  coarse  freight  are 
just   starting  to   move   and   everyone  wants   cars   at 
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once.  The  consequences  are  well  known — everyone 
has  to  wait.  However,  the  Maltby  Lumber  Com- 
pany of  Bay  City,  Mich.,  reports  that  trade  is  already 
improving,  and  if  things  keep  up  it  will  have  done 
as  much  business  before  March  ist  as  it  usually  does 
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by  the  15th  of  April.  Apparently  its  customers  are 
takmg  a  step  m  the  right  direction.  The  whole 
affair  is  something  like  Christmas  shopping.  While 
the  quality  of  the  stock  shipped  does  not  vary,  "first 
come  is  first  served." 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


750,793.  Selective  Signaling"  S^'^stem.  Garrison 
Babcock.  Chicago,  111.,  assignor  to  the  Strom- 
berg-Carlson  Telephone  Manufacturing  Com- 
pany, Rochester,  N.  Y.  Application  filed  July  17, 
1903. 

Included  in  the  circuit  is  an  electrically  operated  sig- 
naling instrument  whose  controlling  circuit  includes 
switch  contacts  adapted  to  be  brought  into  electrical  con- 
nection to  send  a  current  impulse  in  one  direction  over 
the  line  and  to  be  electrically  disconnected  upon  the  actua- 
tion of  the  instrument  to  send  a  current  impulse  in  the 
reverse  direction  over  the  line.  A  plug-seat  switch  has 
contacts  included  in  the  controlling  circuit  for  the  sig- 
naling   instrument. 

750,807.  Telegraph  Apparatus.  John  E.  Carney, 
Montgomery,  Ala.  Application  filed  February 
24,  1903. 

In  a  telegraph  instrument  is  a  permanent  magnetic 
system  having  one  of  its  poles  divided  into  two  pole- 
pieces  of  like  polarity.  An  armature  is  pivoted  on  one 
of  the  pole  pieces  and  is  free  to  play  between  the  other 
pole-piece  and  the  other  pole  of  the  magnetic  system. 
A  winding,  when  energized,  modifies  the  action  of  the 
permanent    magnetic    system. 

750,811.  Oil  Switch.  William  H.  Cole,  Watertown, 
Mass.,  assignor  of  one-half  to  Welles  E. 
Holmes,  Watertown,  Mass.  Application  filed 
April  29,   1903. 

Below  the  level  of  the  oil,  openings  in  the  side  of 
the  casing  are  provided  for,  and  terminal  wires,  which 
are  connected  to  switch  contacts  on  the  inside  of  the 
casing.  The  portion  of  each  wire  immediately  inside  of 
the  casing  is  stripped  of  its  insulating  covering  and 
buried  in  cement  or  similar  material,  whereby  the  oil  is 
prevented  from  working  its  way  along  the  wire  by 
capillary   attraction. 

750,818.  Trolley  Harp  or  Fork.  Fred  P.  Crockett 
and  Osro  P.  Johnson,  Kalamazoo,  Mich.  Ap- 
plication filed  April  4,   1903. 

Details  are  described  of  a  trolley  harp  having  forks 
extending  upwardly  for  carrying  the  journals  of  the 
trolley  wheel, 

750,825.  Automatic  Trolley-line  Reel.  Charles  F. 
Davy,  Mohawk,  N.  Y.,  assignor  of  one-half  to 
H.  M.  &  M.  M.  Scofield,  Mohawk,  N.  Y.  Ap- 
plication filed  March  19,  1903. 

An  automatic  trolley  catcher  comprises  a  casing,  a 
spring-actuated  reel  mounted  in  the  casing,  having  a 
ratchet-wheel  portion  and  a  spring-actuated  dog  pivoted 
to  the  casing,  and  adapted  to  engage  the  ratchet  wheel 
and  hold  the  reel  against  operation.  A  tripping  lever 
pivoted  to  the  casing  and  adapted  to  overhang  the  reel 
has  a  line-eye  for  the  trolley  cord  and  a  catch  adapted 
to  engage  with   the   dog  to   release   the  latter. 

750>835.  Telephone  Transmitter.  Ernest  B.  Fahne- 
stock.  New  York,  N.  Y.  Application  filed  De- 
cember 2,  1901. 

In  a  telephone  transmitter  is  a  microphone,  comprising 
an  annulus  with  an  inwardly  projecting  flange;  a  pair 
of  flexible-disk  covers  secured  at  their  cuter  edges  to  the 
flange,  a  pair  of  sound  diaphragms  secured  at  their  center 
to  the  disk  covers,  and  electrodes  mounted  on  the  inner 
side  of  the  disk*  covers.  Means  are  introduced  between 
the  sound  diaphragms  and  electrodes,  whereby  the  motion 
of  the  sound  diaphragms  will  be  communicated  to  the 
electrodes. 

750,840.  Well  Drill.  Christopher  C.  Fox,  Higgins- 
ville,   Mo.     Application  filed  October,  8,  1903. 

The  drill  shaft  is  mounted  inside  of  an  open-bottomed 
bucket  and  is  driven  by  two  motors  mounted  on  the 
shaft  inside  the  bucket,  one  for  driving  it  in  one  direc- 
tion,   the    other    for    the    opposite    direction. 

750,845.      Switching  Apparatus.     John   S.    Goldberg, 
Chicago,    111.,    assignor    to    the    Stromberg-Carl- 
son   Telephone   Manufacturing  Company,  Roch- 
ester,   N.    Y.      Application   filed    November    26, 
1902. 
Combined  with  a  pair  of  contact  springs  are  actuating 
means    for    deflecting    the    springs    to    cause    a    change    in 
the    electrical     connections.     A    second    pair    of    springs, 
adapted    to    be    deflected    upon    the    reverse    actuation    of 
the    deflecting    means    are    made    of    stifFer    material    than 
the    first    pair    of    springs. 

750,876.  Electric  Plant  for  Charging  Storage  Bat- 
teries. Joseph  B.  M'eriam  and  Mark  B.  Crist, 
Cleveland,  Ohio,  assignors  to  the  M'eriam-Ab- 
bott  Company,  Cleveland,  Ohio.  Application 
filed  July  25,  1902. 

In  an  electric  charging  plant,  for  storage  batteries,  are 
combined  a  gas  engine  and  a  dynamo  adapted  to  be 
operated  as  a  motor  for  starting  the  engine.  An  electro- 
magnetic switch  controls  the  sparking  circuit,  the  switch 
having  its  coil  in  the  main  circuit  of  the  dynamo  and 
storage  batterj',  and  operating  to  open  the  sparking  circuit 
if  the  main  circuit  is  broken.      (See   cut.) 

750.889.  Gas  or  Vapor  Electric  Lamp.  Henry  N. 
Potter,  Pittsburg,  Pa.,  assignor  to  the  Cooper 
Hewitt  Electric  Company,  New  York,  N.  Y. 
Application  filed  May  28,   1901. 

A  tube  of  glass  contains  an  anode  of  iron,  and  a 
cathode  of  mercury  at  or  near  the  opposite  ends  of  the 
tube,  the  tube  having  a  small  bulb  just  above  the  cathode. 

750.890.  Gas  or  Vapor  Lamp  and  Apparatus  Con- 
nected Therewith.  Max  von  Recklinghausen, 
New  York,  N.  Y.,  assignor  to  the  Cooper  Hew- 
itt Electric  Company,  New  York,  N.  Y.  Appli- 
tion  filed  March  27,  1902. 

Supporting  and  surrounding  a  gas  or  vapor  electric 
lamp  is  a  metallic  box  or  casing  at  the  end  of  the  lamp 
containing  the  negative  electrode,  and  means  for  regu- 
lating   the    admission    of    air    into    the    box. 

750.891.  Gas   or  Vapor   Electric    Apparatus.      Max 
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von  Recklinghausen,  New  York,  N.  Y.,  as- 
signor to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  December  8, 
1902. 

Within  a  transparent  container  is  a  positive  electrode 
of  any  suitable  material,  and  a  negative  electrode  of 
mercury,  a  part  of  the  container  adjacent  to  the  mercurv 
being  coated  inside  and  outside  with  metallic  material, 
the  outer  band  being  electrically  connected  with  the 
positive    electrode. 

750,892.  Gas  or  Vapor  Electric  Apparatus.  Max 
von  Recklinghausen,  New  York,  N.  Y.,  as- 
signor to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  October  17, 
1903. 

A  box  with  compartments  for  containing  a  cooling 
liquid  surrounds  the  electrodes  to  keep  the  temperature 
normal. 

750,894.  Electric  Arc  Lamp.  Joseph  A.  Rignon, 
Berlin,  Germany.  Application  filed  April  11, 
1902. 

An  insulating  plate  forms  a  partition  between  the 
socket  portion  and  globe  portion  of  the  lamp.  Electrode 
supports  arc  pivotally  mounted  on  the  insulating  plate 
and  extend  into  the  globe  portion.  A  solenoid  projects 
from  the  plate  into  the  socket  portion,  while  a  movable 
core  within  the  solenoid  is  supplied  with  a  pivotal  con- 
nection   with   both   of  the    electrode  supports. 

750.938-  Alternating-current  Wattmeter.  Charles 
A.  Brown,  Chicago,  III.  Application  filed  July 
24,  1900.     Renewed  June  24,  X903. 

The  device  is  supplied  with  an,  armature  and  an  equal 
number  of  pressure  and  current  coils  inductively  related 
to  the  armature,  the  coils  being  disposed  about  a  common 
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path  of  the  magnetic  flux  produced  by  each.  One  of  the 
current  coils  is  opposed  in  magnetic  effect  to  one  of  the 
pressure  coils,  the  polar  axes  of  the  coils  lying  trans- 
versely to  the  plane  of  the  armature,  whereby  two  field 
poles  of  unequal  strength  are  produced  and  movement  of 
the  armature  is  secured. 

750.939.  Process  of  Measuring  Watts  in  Alternat- 
ing-current Circuits.  Charles  A.  Brown,  Chi- 
cago,  111.     Application  filed  November  19,    1900. 

Two  energizing  circuits  carry  currents  adapted  to  pro- 
duce magnetic  fluxes,  following  substantially  the  same 
magnetic  path.  An  armature  operates  in  inductive  rela- 
tion   to   the    circuits. 

750.940.  Alternating-current  Motor.  Charles  A. 
Brown,  Chicago,  111.  Application  filed  July  13, 
1903. 

A  short-circuited  winding  is  placed  on  the  field  core. 
A  continuation  of  the  core  upon  the  inside  of  a  shell 
completes  the  magnetic  circuit  through  the  core,  the  shell 
being  adapted  to  rotate  between  the  core  parts  to  in- 
tercept the  magnetic  flux  flowing  therethrough.  Means 
are  provided  for  creating  a  single  magnetic  lield  through 
the  core  parts  and  the  part  of  the  shell  between  the 
core    parts. 

750,947.  Electric  Controller.  Frank  E.  Case,  Schen- 
ectady. N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
September    16,    1901. 

Essentially  the  device  consists  of  an  operating  handle, 
a  double-break  switch,  a  blow-out  coil  between  the  two 
pairs  of  contacts  of  the  switch,  and  a  strip  of  magnetic 
material  having  its  ends  in  line  with  the  core  of  the 
coil,  the  switch  contacts  being  located  between  the  ends 
of  the  strip  and  the  ends  of  the  core. 

750,966.  Surface-contact  Electric  Railway.  John 
H.  Guest,  Brooklyn,  N.  Y.  Application  filed 
February  26,  1903. 

In  a  sectional-contact  electric  railway,  a  power  circuit- 
closer  comprises  a  number  of  laminated  brushes  beveled 
at  their  ends  and  a  co-operating  wedge-shaped  contactor 
adapted  to  enter  the  spaces  between  the  beveled  ends 
in  a  direction  parallel  to  the  laminations  and  by  a  wedg- 
ing action  to  separate  them  so  as  to  create  a  series  of 
individual    contacts. 

750.971.  Switch  for  Series  Arc  Circuits.  Caryl  D. 
Haskins,  Schenectady,  N.  Y.,  assignor  to  the 
General   Electric   Company,    Schenectady,    N.   Y. 

Application  filed  August  22,  1902. 

Main-circuit  terminals  and  branch-circuit  terminals  are 
connected  in  series  w^ith  the  switch.  Normally  closed 
main  contacts  connected  with  the  main  terminals  co- 
operate with  a  movable  diamond-shaped  piece  carrying 
contacts  connected  with  the  branch  terminals  and  adapted 
to  enter  between  and  separate  the  main  contacts.  (See 
cut  on  next  page.) 

750.972.  Means  for  Controlling  Electric  Boosters. 
Edward  M.  Hewlett,  Schenectady,  N.  Y.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.  Application  filed  August  31, 
1900. 

Combined  with  a  booster  is  a  propelling  electric  motor, 
automatic    circuit-breakers  in    the    booster   and    motor    cir- 


cuits, respectively,  and  auxiliary  tripping  devices  for  the 
booster  circuit-breaker,  controlled  by  the  openinc  of  the 
motor    circuit-breaker.  t-         t.  luc 

750,991-  Railroad-signaling  Device.  Joseph  R  Mar- 
chesseault,  Meriden,  Conn.  Application  filed 
November  13,   1902. 

In  the  system  are  a  pair  of  trolley  rails  and  a  pair 
ot  trathc  rails,  all  divided  into  insulated  sections,  each 
trolley-rail  section  and  the  adjacent  traffic-rail  section 
being  of  equal  length  and  terminating  at  the  same  point  ' 
m  the  length  of  the  roadbed.  The  trolley- rail  section  and 
corresponding  traffic-rail  section  at  one  side  of  the  road- 
bed are  arranged  in  staggered  relation  with  the  trollev- 
rail  section  and  traffic-rail  section  at  the  opposite  side  of 
the  roadbed,  and  one  end  of  each  trolley-rail  section  is 
electrical  y  connected  to  the  adjacent  end  of  an  advance 
trattic-rail  section,  while  the  adjacent  trolley-rail  section 
is  connected  at  one  end  to  the  adjacent  end  of  a  rear 
traffic-rail    section. 

750,993-  Electric  Switch.  George  Monson,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
July  25,  1901. 

Details  are  described. 

751,007.  Telltale  Register.  William  H.  Pratt  and 
Alexander  J.  R.  Fiego,  Lynn,  Mass.,  assignors 
to  the  General  Electric  Company,  Schenectady, 
N.   Y.     Application  filed  June  24.   1901. 

An  electrically  controlled  register  comprises  an  op- 
erating magnet,  a  retractile  armature,  a  counter  inter- 
mittently operated  by  the  armature,  an  electric  meter 
a  switch  operated  thereby,  and  means  by  which  the  switch 
closes  circuit  through  the  operating  magnet  after  a  pre- 
determined   movement   of    the    meter. 

751.012.  Fuse  Box.  Robert  H.  Read,  Schenec- 
tady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
April    I,   1901. 

Inclosing  the  fuse  is  a  fuse  chamber  having  a  dis- 
charge vent  intersecting  a  part  of  the  fuse,  the  vent  being 
divided  into  a  number  of  discharge  paths  of  small  diam- 
eter relatively  to  their  length,  terminating  in  enlarge- 
ments at  the  points  of  outlet.  Metallic  heat  absorbers 
are  placed  at  the   points  of  outlet. 

751.013.  Signal  Device  for  Searchlight  Projectors. 
Robert  H.  Read,  Schenectady,  N.  Y.,  assignor 
to  the  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  August  2,  1901. 

A  signal  device  for  searchlights  comprises  a  refractory 
shell  to  cover  the  arc,  slidingly  mounted  on  one  carbon. 
An  operating  handle  on  the  outside  of  the  drum  con- 
nects and  disconnects  the  shell  with  the  operating  device. 

751.015.  Electrical  Measuring  Instrument  Lewis 
T.  Robinson,  Schenectady,  N.  Y.,  assignor  to 
the  General  Electric  Company,  Schenectady. 
N.  Y.     Application  filed  February   10,   1902. 

Embodied  in  the  invention  is  a  magnetic  field  and  a 
return  element  mounted  therein,  the  field  and  element 
being  relatively  adjusted  to  subtend  more  than  90  degrees 
between  positions  of  maximum  and  minimum  flux  through 
the    return   element. 

751.016.  System  of  Electrical  Distribution.  Nelson 
W.  Rogers,  Mount  Vernon,  N.  Y.,  assignor  to 
the  Cooper  Hewitt  Electric  Company,  New 
York,  N.  Y.  Application  filed  February  9 
1903. 

In_  an  electrical  distribuh'on  system  are  combined  a 
multiphase  circuit  with  a  work  or  consumption  circuit 
containing  one  or  more  translating  devices,  and  a  gas 
or  vapor  electric  apfjaratus  having  positive  electrodes 
and  a  common  negative  electrode.  Each  positive  elec- 
trode is  connected  to  a  separate  terminal  of  the  supply 
circuit,  and  the  negative  electrode  is  connected  with 
one  side  of  the  work  or  consumption  circuit.  Compen- 
sating coils  also  connect  with  the  supply  circuit  at  one 
end  and  at  the  opposite  end  with  the  opposite  side  of 
the  work  or  consumption  circuit.    (See  cut  on  next  page.) 

75i>02i.  Automatic  Signaling  System  for  Electric 
Railways.  Harry  B.  Snell.  Cement  City,  Mich., 
assignor  to  the  Snell  Electric  Signal  Company. 
Application  filed  April  25,   1903. 

A  ratchet-wheel  device  has  two  sets  of  teeth.  The 
wheel  is  operated  in  either  direction  through  the  agency 
of  the_  armatures  of  electromagnets.  Line  wires  from 
the  main  trolley  circuit  operate  the  setting  magnets,  suc- 
cessively,  indicating  the  position  of  the  car. 

751.028.  Means  for  Extinguishing  Electric  Arcs. 
Elihu  Thomson,  Swampscott,  Mass..  assignor 
to  the  General  Electric  Company,  New  York, 
N.  Y.     Application  filed  August  i,  1902. 

An  electric  switch  consists  of  a  fixed  member  having 
contiguous  portions  of  conducting  and  non-conducting  ma- 
terials, respectively,  and  is  supplied  with  a  relatively 
movable  member  ha^^ng  a  conducting  portion  adapted  to 
make  contact  with  the  conducting  portion  of  the  fixed 
member.  A  mass  of  fused  quartz  carried  by  the  movable 
member  is  arranged  to  interrupt  the  path  of  an  arc  or 
arcs  which  tend  to  form  as  the  conducting  portion  of  the 
fixed  and  movable  members. 

751.029.  Lamp  Socket.  Julius  C.  Toumier,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
April  30,  1900. 

Details    are    described. 

751,046.  Plate  for  Storage  Batteries.  Joseph  Biiur, 
New  York  N.  Y.  Application  filed  March  31, 
1902. 

Active  portions  having  one  or  more  grilles  embody 
strips  extending  in  one  general  direction  and  cross-mem- 
bers   supporting    the    strips.     The    spaces    between    strips 
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are  narrower  at  their  ends,  where  the  strips  join  the 
cross-members,  whereby  the  junctures  between  strips  and 
cross-members  are  strengthened,  and  the  destructive 
crowding  effect  of  the  layer  of  active  material  diminished. 

751,048.  Signal  System  for  Electric  Railways. 
Charles  P.  Breese,  Norfolk,  Va.,  and  Adoiiiram 
J.  Wilson.  Westfield,  N.  J.,  assignors  to  the 
Hall  Signal  Company.  Application  filed  May  5, 
1902. 

The  principal  features  of  the  system  are  a  continuous 
feed  conductor  and  an  intermediate  supply  conductor  for 
each  block  for  conveying  the  current  from  the  feed  con- 
ductor  to   any  car  in    the   block. 

751,071.  Signaling  Apparatus.  Edwin  L.  Grauel. 
Rochester,  N.  Y.,  assignor  to  the  National  Te- 
lagraphone  Company,  Rochester,  N.  Y.  Appli- 
cation filed  March   19.    1903. 

An  apparatus  for  sending  electric  impulses  over  a  line 
for  signaling  consists  of  a  shaft  turned  by  a  crank  and 
provided  with  a  core  which  projects  beyond  the  shaft 
and    carries    a    commutator. 

751,081.  Coin-controlled  Telephone  Apparatus. 
Sherwood  J.  Larned.  Chicago,  111.,  assignor  to 
the  American  Telephone  and  Telegraph  Com- 
pany, New  York,  N.  Y.  Application  filed  De- 
cember 3,   1903. 

The  coin  is  controlled  after  being  put  into  the  slot 
by  three  electromagnetically  controlled  stops  operated  by 
the    telephone    operator. 

751,084.  Electric  Switch.  Ernest  A.  Lowe.  Plain- 
field,   N.  J.     Application  filed  January  17.   1902. 

The  improved  electric  insulating  joint  described  com- 
prises a  metal  coupling  piece  or  plate  clamped  at  its 
ends  between  sheets  of  insulation,  and  exterior  plates  of 
conducting  material  provided  with  suitably  located  offsets 
or  shoulders,  adapted  to  compress  the  insulation  around 
the    edges   of  the    coupling  piece. 

751,087.  Colored  Sign  Lamp.  Walter  Lytton,  Chi- 
cago.  111.     Application  filed   May  4,    1903. 

Different  colored  liquids  are  successively  circulated 
around  the  bulb  of  the  lamp,  changing  the  color  of  the 
light. 

751,100.  Electromagnetic  Ore  Separator.  Ellen  M. 
Oviatt  and  Alexander  Dean,  Denver,  Colo.  Ap- 
plication filed  May   3.   1901. 

A  pair  of  electromagnets  is  so  arranged  that  the  south 
pole  of  one  is  adjacent  to  the  north  pole  of  the  other. 
Revoluble  pole  members  are  arranged  to  be  moved  in 
the  magnetic  circuit.  A  non-magnetic  belt  carries  ma- 
terial to  be  separated  under  the  influence  of  the  mag- 
netic field.      (See  cut.) 

751,103.  Telephonic  Call  Instrument.  John  D. 
Peachy.  E!ast  Orange,  N.  J.  Application  filed 
January  6,  1903. 

A  series  of  contact  points  are  electrically  connected 
with  a  register,  the  individual  points  being  adapted  to 
successively  contact  with  the  receiver  hook  as  it  rises  and 
close  electrical  connection  with  the  register,  whereby  a 
record  will  be  effected  on  the  register  preliminary  to  a 
conversation    over    the    line. 

751,120.  Electrical  Controller  and  Brake-operating 
Device.  Walter  W.  Tice.  Rahway,  N.  J.  Ap- 
plication filed  April  7.  1903. 

The  mechanical  features  of  the  controller  are  described. 

751,150.  Electromagnetic  Ore  Separator.  Alexan- 
der Dean.  Denver,  Colo.  Application  filed  De- 
cember  13,    1902. 

Cranks  rotatively  seated  in  a  magnet  core  and  having 
outwardly    extending    arms,    carry    a    delivery    apron     ar- 


alkali  and  sacchariferous  solutions,   in  order  to  again  em- 
ploy the  reagent  in  this  process. 

751,191.  Electric  Motor.  Hiram  P.  Maxim,  Pitts- 
burg, Pa.,  assignor  to  the  Westinghouse  Electric 
and  Manufacturing  Company,  Pittsburg,  Pa. 
Application  filed  March  12,  1903. 

The  motor  frame  comprises  two  end-to-end  shells,  one 
of  which  surrounds  the  armature,  and  is  provided  with 
pole-pieces  and  coils,  and  the  other  of  which  surrounds 
the  commutator.  End  plates  with  centering  shoulders  and 
bolts  for  clamping  the  shells  and  end  plates  together,  and 
to    suitable    hangers,    are    the    other    features. 

75iji93-  Electrical  Alarm  Device.  Burnett  Menkin, 
Philadelphia,  Pa.    Application  filed  July  30,  1901. 

Normally  open  first  and  second  circuits  contain  means 
for  making  and  breaking  the  first  circuit.  An  electro- 
magnetic-contact device  included  in  and  controlled  by 
the  circuit,  is  adapted  automatically  to  make  and 
break  the  first  circuit  and  also  to  make  and  break  the 
second  circuit. 

751,227.  Electric  Cut-out.  William  H.  Vemer. 
Pittsburg,  Pa.  Application  filed  August  28, 
1902. 

Binding-post  holders  secured  in  the  base  are  supplied 
with  binding  posts  reversibly  mounted.  Extended  por- 
tions   formed   upon    the   binding  posts  engage    in  the  post 
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holders,  and  means  carried  by  the  post  holders  engage 
the  extended  portions  for  securing  the  binding  posts 
within    the    block, 

751,243.  Motor  Truck.  W'illiam  L.  Austin,  Phila- 
delphia, Pa.,  assignor  to  Burnham,  W"illiams  & 
Co.,  Philadelphia.  Pa.  Application  filed  July  6, 
1903. 

In  a  motor  car  having  two  four-wheel  trucks  a  motor  is 
geared  to  each  axle,  one  wheel  of  each  axle  being  secured, 
and   the  other   being  loose  upon   the   axle. 

751,271.  Apparatus  for  Heating  Air  or  Liquids  to 
a  Constant  Temperature.  Victor  Eltz,  Abbazia, 
Austro-Hungar\'.  Application  filed  June  18, 
1902. 

Connected  in  the  circuit  is  a  heating  coil.  A  column 
of  liquid  metal  forms  the  terminal  of  one  side  ^  of 
the  circuit  and  is  exposed  to  the  heat  rays.  A  terminal 
for  the  other  side  is  placed  vertically  above,  a  float  rest- 
ing upon  the  column.  A  contact  supported  by  the  float 
is  normally  in  electric  connection  with  the  latter  terminal, 
and  constantly  conductively  related  to  the  first  terminal, 
whereby  the  dilation  of  the  liquid  column  under  the 
influence  of  excessive  heat  tends  to  break  the  contact 
with   the    second    terminal   and  open    the    circuit. 

751.294.  Apparatus  for  Electrically  Transmitting 
and  Receiving  Messages.  Arthur  T.  M.  John- 
son. Highbury,  England,  assignor  to  himself, 
and  Edwin  Joseph  Richardson.  London.  Eng- 
lajid.      Application   filed   June  6.    1902. 

An  electrical  transmitting  instrument  has  a  secondary 
winding  and  means  adapted  to  produce  electrical  impulses 
in    the    secondary    winding   at    different    rates.     A   number 


NO.  750,971. — SWITCH  FOR  SERIES 
ARC  CIRCUITS, 
ranged  to  traverse  one  of  the  pole  members,  and  an 
apron  arranged  to  traverse  the  other  pole  member,  the 
latter  apron  being  provided  with  means  whereby  material 
conveyed  by  the  delivery  apron  and  subject  to  magnetic 
attraction,    is    attracted. 

751,174.  Electric  Switch.  William  F.  Irish.  East 
Orange,  N.  J.     Application  filed  July  23,  1902. 

Combined  with  a  switch  blade  is  an  operating  lever 
adj'ustably  applied  on  either  side  of  the  pivotal  point  of 
the  switch.  A  weighted  lever  presses  the  operating  lever 
against  the  switch  blade,  having  means  for  shifting  the 
point  of  application  of  the  operating  lever  with  relation 
to   the   pivotal    point  of  the   switcli   blade. 

751.175-  Third  Rail,  for  Electric  Railways.  Lloyd 
G.  Johnstone,  New  York  N.  Y..  assignor  of  one- 
half  to  Jacob  Arens,  New  York,  N.  Y.  Appli- 
cation filed  October  10,  1903. 

The  device  consists  of  a  current-conducting  rail,  angle 
irons  at  either  side,  cushioned  springs  supported  by  the 
an^le  irons,  and  a  contact  plate  supported  by  the  cush- 
ioning springs  above  the  conducting  rail,  the  under  side 
of  the  contact  plate  being  adapted  to  contact  with  the 
rail  when   depressed. 

751,179.  Process  of  Elect rolytically  Purifying  Juices. 
Alexander  Kollrepp.  Berlin,  and  Alfred  Wohl. 
Charlottenburg,  Germany.  Application  fiJed 
June    10.    1902. 

_  For  purifying  sacchariferous  solutions,  the  process  con- 
sists in  the  electrolysis  of  these  solutions  under  addi- 
tion to  the  same  of  saccharate  of  lead.  The  deposits  ob- 
tained    by     this     process     are     transformed     by     means     of 


NO.  751, TOO. — ORE  SEPARATOR. 


NO.  751,354. — INSULATED 
TACK. 


of  receiving  instruments,  each  comprises  an  electromag- 
netic device  having  its  terminals  arranged  to  receive 
electrical  impulses  sent  from  the  transmitting  instrument. 
Master  and  secret-message  reeds  of  different  pitch  are 
adapted  to  be  respectively  operated  by  the  electromagnetic 
device  when  the  same  is  energized  by  electrical  impulses 
of   corresponding   pitch. 

751,298.  Trolley.  James  Kelly,  Pittsburg,  Pa.,  as- 
signor of  one-third  to  James  Croak.  Pittsburg, 
Pa.     Application  filed  July  11,  1903. 

The  axle  of  the  trolley  wheel  is  journaled  in  a  harp 
which  in   turn   is  mounted  on  a   second   harp. 

751,304.  Electric  Vacuum  Discharge  Tube.  Michel 
Krouchkdll.  Paris.  France.  Application  filed 
May  26,   1902. 

Combined  with  the  main  tube  are  capillary  tubes, 
threads  or  minute  fragments  of  glass  being  suitably 
disposed  within  the  main  tube  for  the  purpose  of  reg- 
ulating the   degree  of  rarefaction. 

751,321.  Electric-light  Fixture.  John  J.  Miller, 
Pittsburg.  Pa.,  assignor  of  one-half  to  Henry 
Braun,  Allegheny,  Pa.  Application  filed  May 
21,  1903. 

A  shell  or  casing  having  a  longitudinal  slotway  carries 
electric  conductors.  A  contact  and  lamp-carrying  block 
are  longitudinally  movable  within  the  shell,  and  have  a 
portion  proj'ected  through  the  slotway. 

751.344.  Telephone  Receiver.  Lewis  Sands  and 
Charles   C.    Cadden,    Cleveland,   Ohio,   assignors 


to   the  Williams- Abbott  Electric  Company,  Cleve- 
land, Ohio.     Application  filed  March  6,  1903. 

A  support  of  insulating  material  carried  by  the  receiver 
within  its  casing  has  apertures  and  terminals  within  the 
apertures.  The  support  has  a  second  set  of  apertures 
through  which  terminal  wires  of  the  receiver's  electro- 
magnet are  passed  into  permanent  connection  with  the 
terminals  within  the  first  apertures.  The  receiver's  cord 
is  provided  with  end  tags  adapted  for  insertion  within 
the  apertures  and  electrically  connect  with  the  terminals 
therein.  Binding  screws  pass  through  the  supporting  block 
into   engagement   with  the  end    tags  of   the    cord. 

751,353.  Electric  Blanket.  Frank  K.  Singer,  Wheel- 
ing, W.  Va.  Application  filed  September  8, 
1903. 

An  electric  blanket  or  similar  covering  is  composed  of 
an  intermediate  layer  of  flexible  material  and  two  layers 
of  wire  laid  in  independent  lines,  rows,  or  windings  on 
opposite  sides  of  the  basic  layer,  with  the  lines  on  one 
side  in  parallel  coincidence  with  and  exactly  opposite  to 
the  corresponding  lines  on  the  other  side.  A  set  of 
stitchings  secures  both  opposite  layers  of  wire  to  the  in- 
termediate flexible  base,  and  an  outer  covering  for  the 
wires   is   added. 

751-354-  Insulated  Wiring  Tack.  Donald  G.  Smart, 
Grand  Rapids,  Wis.  Application  filed  January  5. 
1903. 

A  single  metallic  shank  having  an  elongated  metallic 
head  is  provided  with  downwardly  turned  ends  and  a 
correspondingly  shaped  insulating  auxiliary  head  having 
a  socket  to  receive  the  shank  and  downwardly  curved 
ends,  the  ends  of  the  auxiliary  head  depending  below 
the  corresponding  ends  of  the  metallic  head,  and  the 
upper  surfaces  of  the  insulating  ends  being  in  contact 
with    the   under    surface    of   the   shank    head.      (See    cut.) 

751,363.  Printing-telegraph  Receiver.  James  D. 
White,  London,  England.  Application  filed  June 
19.   1903. 

Electromagnetic  means  serve  to  rotate  the  cylinder 
carrying  the  tape  to  be  perforated;  also  the  hammer 
which    furnishes    the    necessary    impact. 

751.411.  System  of  Lighting  by  Gas  or  Vapor  Elec- 
tric Lamps.  Henry  N.  Potter,  New  Rochelle, 
N.  Y.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York.  N.  Y.  Original  applica- 
tion filed  May  28,  1901.  Divided  and  this  appli- 
cation filed  February  26.   1903. 

In  a  system  of  lighting  by  gas  or  vapor  electric  lamps, 
tlie  lamp  is  connected  in  series  to  the  secondary  of  a 
transformer.  A  heater,  an  interrupter,  and  the  primary 
of  the  transformer  are  in  shunt  to  the  lamp.  An  auto- 
matic  switch   interrupts    or  opens   the   shunt    circuit. 

751.412.  System  of  Lighting  by  Gas  or  Vapor  Elec- 
tric Lamps.  Henn^  N.  Potter,  New  Rochelle. 
N.  Y.,  assignor  to  the  Cooper  Hewitt  Electric 
Company.  New  York.  N.  Y.  Original  applica- 
tion filed  May  28.  1901.  Divided  and  this  appli- 
cation filed  February  26.   1903. 

A  heater  is  situated  in  proximity  to  the  lamp.  A  trans- 
former has  both  its  primary  and  its  secondary  in  series 
with  the  lamp  and  its  primary  in  series  with  the  heater. 
An  electromagnetic  coil  common  to  the  lamp  and  heater 
circuits,  and  a  combined  switch  and  circuit  interrupter 
adapted  to  be  operated  by  the  coil,  whereby  the  last- 
named  apparatus  will  be  operated  intermittently  during 
the  starting  period  of  the  lamp,  and  will  afterward 
permanently  open  the  heater  circuit  when  the  lamp  begins 
to    operate,    are    the    other    features. 

751.413.  System  of  Lighting  by  Gas  or  Vapor  Elec- 
tric Lamps.  Henr>'  N.  Potter,  New  Rochelle, 
N.  Y..  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York.  N.  Y.  Original  applica- 
tion filed  May  28.  1901.  Divided  and  this  appli- 
cation filed  April  30.  1903. 

A  transformer  with  its  secondary  in  series  with  the 
lamp  is  situated  in  a  normally  open  circuit,  including  the 
transformer  primar>'  and  a  suitable  interrupter.  Ther- 
mostatic means  close  the  open  circuit  when  the  lamp  has 
been    heated   sufficiently   to    become    conductive. 

751.414.  System  of  Lighting  by  Gas  or  Vapor  Elec- 
tric Lamps.  Henry  N.  Potter.  New  Rochelle, 
N.  Y.,  assignor  to  the  Cooper  Hewitt  Electric 
Company,  New  York.  N.  Y.  Original  applica- 
tion filed  May  28.  1901.  Divided  and  this  ap- 
plication filed   April  30,    1903. 

The  lamp  is  provided  with  a  heater  for  vaporizing  the 
mercury   till  the   vapor  becomes  conductive. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  .on 
February  8,  1904: 

357,280.  Electrical  Distribution.  Wirt  B.  Harvey,  Xfem- 
phis,    Tenn, 

357i293.  Electric  Cutout.  Oliver  B.  Shallenberger,  Roches- 
ter,   N.    Y. 

357>295.  Commutator  for  Dynamo  Electric  Machines.  George 
Westinghouse,   Jr.,    and  Albert    Schmid,    Pittsburg,    Pa. 

357,296.  Electric  Railway  Signaling.  George  Westinghouse, 
Jr.,    Pittsburg,    Pa. 

357-337-  Telephone  Support.  Samuel  Rosenblatt,  New  York, 
N.    Y. 

357.359-  Telephone  Transmitter.  William  C.  Barney,  New 
York,  N.  Y.,  assignor  to  Josiah  C.  Reiff,  New  York. 
N.   Y. 

3S7>372.  Electrical  Fare  Box.  Walter  A.  Crowdus,  Dallas. 
Texas. 

357.374-  Electro-Magnetic  Motor.  William  H.  Darling  and 
Leo  Bock,  Jr.,  New  York,  N.  Y.,  assignors  of  one-third 
to  Gardner  P.  Harrington,  New  York,  N.   Y. 

357.385-  Switch  and  Holder  for  Incandescent  Electric 
Lamps.      William  Hochhauscn,    New   York,   N.   Y. 

357,416.  Electrical  Burglar  Alarm.  Gustav  Schleicher, 
Mount  Vernon,  N.  Y..  assignor  of  one-half  to  Edward 
G.  and  John  C.    Schleicher,  Mount  Vernon,   N.  Y. 

357,452.  Telephone  Transmitter.  Francis  Blake,  Weston, 
assignor  to  the  American  Bell  Telephone  Company,  Bos- 
ton, Mass. 

357.5'6.  Electro-Magnetic  Attraction  Device  for  Cars.  John 
B.    Atwater,    Chicago,    HI. 

357.538.  Spring-jack  Switch.  Charles  E.  Scribner,  Chicago. 
111.,  assignor  to  the  Western    Electric   Company,  Chicago, 

357.539-  Metallic  Circuit  for  Multiple  Switchboards.  John 
A.  Seely,  New  York,  N.  Y,.  assignor  to  the  Western 
Electric    Company,    Chicago,    111. 

357.540.  Local  Battery  Circuit  for  Multiple  Switchboard 
Systems.  John  A.  Seely,  New  York,  N.  Y.,  assignor  to 
the    Western    Electric   Comoany,    Chicago,    111. 

357.550-  Galvanic  Battery.  Sidney  A.  Chase,  Evart,  Mich., 
assignor  of  one-half  to  William   R.   Mapes,    Evart,  Mich. 
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German    Electrolytic    Bleaching   Plants. 

For  more  than  a  century  chlorine  has  been  used 
for  de-colorizing  organic  material  and  has  been  ex- 
tensively used  for  bleaching  purposes.  About  100 
years  ago  it  was  noted  by  Crnikshank  that  when 
an  electric  current  was  passed  through  a  cell  con- 
taining electrodes  and  a  solution  of  salt,  caustic 
soda  was  formed  at  one  electrode,  while  chlorine 
was  set  free  at  the  other.  About  two  decades  later 
it  was  suggested  by  Brande  that  a  bleaching  solution 
could  readily  be  obtained  by  electrolyzing  sea  water. 
About  20  years  ago  a  commercial  system  for  pro- 
ducing bleaching  liquor  was  devised  by  Hermite, 
using  electrodes  and  passing  current  through  a 
solution  of  magnesium  chloride,  or  a  solution  of 
common    salt,    either    of    which    gave    excellent    re- 


drogen  gas,  so  that  no  pump  is  found  necessary  for 
producing  circulation.  A  cooling  coil  is  provided  in 
each  cell,  through  which  a  stream  of  water  is  passed. 

The  trough  in  the  Schuckert  system  is  2.5  meters 
In  length  and  0.6  meter  high.  The  current  used 
is  from  50  to  150  amperes  at  a  pressure  of  no  volts. 
The  former  current  is  required  for  400  liters  and 
the  latter  for  1.200  liters  of  bleaching  solution. 
From  five  to  20  kilograms  of  active  chlorine  is 
produced  in  10  hours,  according  to  the  amount  of 
current   used   and   size   of   apparatus   employed. 

Another  illustration  on  the  next  page  (Fig.  3) 
shows  the  construction  of  a  German  cell  for  the 
production  of  bleaching  liquor  by  electrolysis  as 
constructed  in  Saxony  by  Haas  &  Stahl.  This  ap- 
paratus was  designed  by  Drs.   Oettel  and  Haas  and 


Chicago  Automobile  Show. 

Electricity  was  well  represented  at  the  Chicago 
automobile  show  cri  1904,  which  was  held  at  the 
Coliseum  last  week  under  the  joint  auspices  of  the  Na- 
tional Association  of  Automobile  Manufacturers  and 
the  Chicago  Automobile  Club.  The  show  was  a 
success,  surpassing  in  a  marked  degree  any  of  its 
predecessors.  In  point  of  artistic  decoration,  at- 
tendance and  number  of  exhibitors  it  exceeded  the 
recent  New  York  show,  according  to  the  statements 
of  persons  who  attended  both.  The  activity  due  to 
foreign  competition  in  New  York,  however,  was  lack- 
ing, there  being^  but  two  foreign  exhibits  of  auto- 
mobiles present,  those  of  Benz  &  Co.,  Mannheim. 
Germany,  and  A.  Darracq  &  Co..  Paris.  France. 

A  striking  feature  was  the  novel  and  artistic  array 
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suits.  This  process  has  been  used  extensively  in 
this  country  as  well  as  in  Europe.  Other  processes 
were  brought  out  by  Woolfe,  Imhoif  and  Kellner, 
-the  last  named  designing  special  apparatus  for  pro- 
ducing sodium  hypochlorite.  The  apparatus  de- 
signed for  the  two  latter  S3^stems  of  producing 
bleaching  liquor  have  been  extensively  installed  by 
Siemens   &   Halske   of    Berlin,    Germany. 

Fig.  I  shows  a  plant  for  producing  bleaching 
liquor  as  installed  by  the  Elektricitiits  Aktiengesell- 
schaft,  formerly  Schuckert  &  Co.  of  Nuremberg, 
Germany.  Fig.  2  (next  page)  shows  the  latest  form 
of  this  apparatus  as  manufactured  by  the  Siemens- 
Schuckert  Company  of  Berlin,  while  the  plant  illus- 
trated in  Fig.  T  is  one  located  at  Billingsfors.  Swe- 
den, and  supplies  a  sufficient  quantity  of  bleaching 
liquor  for  32,000  pounds  of  soda  and  spruce  cellu- 
lose a  day.  The  electrolyzers  are  large  troughs,  sep- 
arated into  a  number  of  compartments,  and  in  these 
compartments    are   bipolar    electrodes. 

The  new  apparatus  of  the  Schuckert  system  noted 
in  Fig.  2  consists  of  troughs  of  stoneware,  and  the 
electrodes  are  of  special  construction,  in  some  cases 
platinum-iridium  wire  being  used.  The  salt  solu- 
tion enters  at  one  end  of  the  cell  and  travels  in 
a  zigzag  path,  being  continually  mixed   by   the   hy- 


shows  the  tank  for  the  finished  bleaching  liquor: 
also  the  cooling  coil  at  the  right  for  holding  the 
temperature  below  24  degrees  Centigrade.  The  elec- 
trolyzer  consists  of  a  small  rectangular  box,  divided 
into  small  compartments  by  a  number  of  vertical 
carbon  electrodes,  arranged  in  grooves.  The  elec- 
trolyzer  may  be  noted  in  the  center  of  the  wooden 
box  which  holds  the  salt  solution  aiid  the  cooling 
coil.  There  are  two  holes  at  the  lower  edge  of  the 
electrob'zer,  opening  into  each  of  the  small  com- 
partments, and  the  solution  passes  through  the  per- 
forations in  the  electrode  and  issues  from  the  lower 
end  of  the  electrolyzer  containing  active  chlorine 
of  about  three  grams  per  liter.  It  will  be  noted 
Isy  the  ilKistration  that  small  canals  are  provided 
at  the  top  of  each  compartment,  through  which  the 
solution  flows,  emptying  at  one  end  of  the  side 
piece  which  runs  along  the  length  of  the  electrolyzer. 
A  circulating  current  is  set  up  in  the  liquor  as  soon 
as  the  electric  current  is  turned  on  and  the  h^'drogen 
set  free,  the  solution  passing  into  the  electrolyzer 
through  the  holes  at  the  bottom  and  overflowing 
at  the  top.  This  unit  is  designed  to  take  about 
75  amperes  at  a  pressure  of  no  volts,  producing 
one  kilogram  of  chlorine  from  a  salt  solution  with 
the  consumption  of  about  five  kilowatt-hours. 


of  electric  signs  employed  by  the  exhibitors  as  a 
means  of  attracting  attention.  There  were  at  least 
125  of  these  signs,  representing  many  original  ideas. 
Space  had  been  arranged  by  the  management  for 
252  exhibits,  and  all  were  filled,  but  as  several  ot 
the  larger  manufacturers  occupied  a  number  of 
spaces,  the  actual  number  of  exhibitors  was  about 
200.  Of  this  number,  26  were  electrical  exhibits.  It 
is  but  fair  to  say  that  the  electrical  automobiles  at- 
tracted as  much  attention  as  those  of  other  t>-pe5. 
Six  well-known  manufacturers  who  devote  special 
attention  to  electrical  machines  had  exhibits.  These 
were :  Electric  Vehicle  Company.  Hartford,  Conn. : 
Studebaker  Brothers  Manufacturing  Company-,  South 
Bend,  Ind. ;  Woods  Motor  Vehicle  Company,  Chi- 
cago; Pope  Motor  Car  Company.  Indianapolis.  Ind.: 
National  Motor  Vehicle  Company,  Indianapolis.  Ind. : 
Holson  Motor  Patents  Company-.  Grand  Rapids. 
JMich.  These  companies  report  numerous  sales  and 
assert  that,  outside  of  the  touring  car,  the  electrical 
vehicle  will  soon  be  conceded  the  most  practicable 
automobile  for  light  city  use  and  for  hea\'>-  trucking 
on  citA-  streets.  Society  was  attracted  by  the  fine 
carriages,  broughams,  victorias  and  lardaus.  and.  from 
tlie  number  of  sales  made  in  this  class  of  clec^ricai 
vehicles,  it  is  apparent  that  the  number  of  electric 
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carriages  in  use  in  Chicago  and  vicinity  is  steadily 
increasing.  All  those  who  manufacture  both  electric 
and  gasoline  automobiles  are  agreed  that  business 
in  the  electrical  line  during  the  last  year  has  in- 
creased by  a  much  larger  percentage  than  that  of 
the  gasoline  vehicle.  A.  M.  Welch  of  the  sales  de- 
partment of  the  Studebaker  company  stated  that 
business  in  electrical  cars  during  December  and  Jan- 
uary just  passed  was  equal  to  four  times  that  of 
the  first  II  months  of  1903-  It  is  pointed  out^  that 
until  recently  the  plain  and  self-evident  superiority 
of  electric  vehicles  had  not  been  impressed  upon  the 
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public  mind,  and  the  prospective  purchaser  was  not 
quite  sure  precisely  what  sort  of  service  he  desired,  or 
could  secure,  from  the  several  contrasting  t\T)es. 
Now,  however,  the  public  has  learned  to  draw  a  sharp 
distinction  between  the  ponderous  car  which  is 
chiefly  intended  for  a  touring  machine,  and  the  sim- 
ple electric  wagon  or  carriage  which  demonstrates 
its  usefulness  and  readiness  every  hour  of  the  day. 
Summing  up  the  experience  of  manufacturers  and 
users  for  the  last  two  years,  it  can  be  said  that  the 
electric  vehicle  is  the  only  motor  car  that  is  ab- 
solutely clean,  noiseless  and  odorless,  and  that  it 
comes  nearer  the  ideal  in  automobile  construction 
than  any  other  yet  produced,  except,  probably,  for 
use  as  a  touring  car. 

The  Holson  Motor  Patents  Company  of  Grand 
Rapids,  Mich.,  exhibited  a  four-ton  electric  truck 
which  attracted  probably  as  much  interest  as  any  other 
vehicle  at  the  show.  The  truck  was  the  first  one 
of  its  kind  ever  built,  and  had  just  been  completed. 
It  is  propelled  by  four  "gyroscope"  motors,  one  in 
each  wheel,  and  the  system  was  favorably  com- 
mented upon  as  a  solution  of  the  horseless-truck 
problem.  An  illustrated  article,  descriptive  of  this 
interesting  hub-motor  system,  is  given  on  another 
page  of  this  issue. 

In  the  exhibits  of  the  companies  mentioned  was 
variety  enough  to  satisfy  anyone.  There  were  lieavy 
trucks,  light  delivery  wagons,  runabouts,  handsome 
private  buses  and  a  full  line  of  fine  carriages.  The 
vehicles  were  equipped  w'ith  the  latest  motors  and 
storage  cells,  with  improved  controlling  apparatus, 
nearly  all  having  four  forward  and  from  two  to 
four  backward  speeds.  The  speeds  of  the  cars  range 
from  three  to  i8  miles  an  hour. 

One  of  the  vehicles  which  attracted  attention  was 
a  fine  Columbia  town  carriage  in  which  electricity 
is  utilized  in  many  ingenious  ways.  There  are  in- 
candescent lights   for  the   outside   lamps,  and  mside 
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have  come  in  for  a  large   share  of  business  durin^ 
the  show  and  many  cars  were  sold. 

Automobile  accessories  and  supplies  were  exhibited 
in  great  variety,  and  many  new  and  useful  devices 
were  offered  for  sale  and  for  the  inspection  of  vis- 
itors. The  entire  gallery  and  part  of  the  main  floor 
and  annex  were  taken  up  by  these  exhibits. 

The  list  of  electrical  exhibitors  at  the  show  is  as 
follows: 

Automobiles. 

Electric  Vehicle    Company,    Hartford,    Conn. 
Studebaker      Brothers      JManufacturing      Company,      South 
Bend,  Ind. 

Woods  Motor  Vehicle    Companj',    Chicago. 
Pope  Motor  Car   Company,   Indianapolis,    Ind. 
National  Motor  Vehicle  Company,  Indianapolis,  Ind. 
Holson  Motor  Patents  Company,  Grand  Rapids,  Mich. 

Accessories. 

American   Electrical  Novelty  Company,    Chicago. 

American  Coil    Company,   West  Somerville,  Mass. 

Badger  Brass  Manufacturing  Company,   Kenosha,  Wis. 

Davton  Electrical  Manufacturing  Com:)any,  Dayton,  Ohio. 

R.'E.  Dietz  &  Co..  New  York  city.  ^ 

Electric  Contract   Company.  New  York  city. 

Hine-Watt  Manufacturing  Company,    Chicago. 

Motsinger  Device  Manufacturing  Company,  Pendleton,  Ind. 

Motor  Car  Supply  Company,  Chicago. 

Miller-Knoblock  Electric  Manufacturing  Company,  South 
Bend,  Ind. 

Northwestern    Storage  Battery   Company,    Chicago. 

National    Carbon    Company,    Cleveland,    Ohio. 

Reym  Electric   Company,    Anderson,    Ind. 

Richmond    Manufacturing    Company,    Richmond,    Ind. 

C.  F.  Splitdorf.   New  York  citj-. 

Standard  Carriage  Lamp   Company,  Chicago. 

Twentieth  Century  Manufacturing  Company,  New  York 
city. 

Western  Motor  Company,  Logansport,  Ind. 

E.  .1.  Willis.  New  York  city. 

E.    S.   Huff  Company,  Detroit.   Mich. 


Protection  for  Parallel  Feeders. 

In  systems  of  distribution,  and  especially  in  such 
systems  as  employ  feeders  connected  in  parallel  both 
at  the  generating  and  distributing  end,  it  is  impor- 
tant that  if  one  feeder  becomes  short-circuited  a 
rush  of  current  from  the  '"healthy"  feeders  to  the 
faulty  feeder  should  be  prevented  in  order  that  th-c 
fuses  or  other  protective  devices  may  not  open  the 
circuit  of  all  the  feeders,  and  thus  produce  a  shut- 
down of  the  system.  In  a  patent,  issued  to  Leonard 
Andrews  last  year,  the  use  of  discriminating  choke- 
coils  is  explained  for  the  purpose  of  preventing  ex- 
cessive current.  The  arrangement  described  in  this 
patent,  though  very  simple  in  its  application  to  two 
feeders  and  though  applicable  with  modifications  to 
any  number  of  feeders,  nevertheless  in  the  latter 
case  introduces  certain  complications  because  of  the 
necessary  difference  in  size  in  the  various  choke- 
coils  used. 

To  provide  means  of  equal  simplicity  for  any 
number  of  feeders  for  preventing  the  rush  of  cur- 
rent in  such  a  system.  Leonard  Wilson  of  Pittsfield, 
Mass..  has  recently  taken  out  a  patent,  assigned  to 
the  Stanley  Electric  Manufacturing  Company  of 
Pittsfield,  Mass.,  which  appears  to  be  a  solution  of 
the  problem. 

In  the  accompanying  drawings,  Fig.  i  shows  an 
arrangement  embodying  the  invention,  and  Fig.  z 
a  modification  of  the  system.  Referring  to  Fig.  r, 
(i)  (2)  represent  the  bus  bars  at  the  generating 
station,  and  (3)  (4)  the  bus  bars  at  the  receiving 
station.  Feeders  (A)  (B)  (C)  are  connected 
through  fuses  in  parallel  to  bus  bar  (i).  The  other 
ends  of  the   feeders   are  connected   through   the  di£- 
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to  bus  bar  (3).  If,  however,  one  of  the  feeders,  as 
(A),  becomes  short-circuited,  the  fuse  will  blow, 
disconnecting  the  feeder  from  generator  bus  bar  (i). 
When  current  flows  from  the  healthy  feeders  (B) 
(C)  back  through  feeder  (A)  to  the  short-circuit, 
the  current  in  winding  (d)  of  the  choke  coil  of 
feeder  (A)  will  be  reversed  relatively  to  the  cur- 
rents in  windings  (d)  of  the  other  choke  coils,  and 
the  current  will  be  equal  in  magnitude  to  the  sum 
of  the  other  two  currents.  The  electromotive  force: 
induced  in  coil  (d')  by  coil  (d)  of  feeder  (A)  will 
be  opposed  in  direction  to  and  twice  as  great  in 
magnitude  as  the  electromotive  forces  induced  iru 
the  other  coils  (d').  The  effect  on  windings  (d') 
in  series  in  the  three  choke  coils  will  therefore  be 
neutralized  and  for  the  present  may  be  left  out  of 
consideration.  The  full  impedance  of  winding  (d) 
of  the  choke  coil  of  the  feeder  (A)  will  be  placed 
in  series  with  the  impedance  of  the  windings  (d) 
of  feeders  (B)  (C)  in  parallel,  thus  offering  a  check 
to  the  rush  of  current  and  preventing  the  blowing" 
of  fuses  (b)  and  (c).  The  drop  in  voltage  across 
the  choke  coil  of  feeder  (A)  will  be  twice  that 
across  the  choke  coils  of  feeders  (B)  and  (C)  in 
parallel.  If  the  choke  coils  are  of  sufficient  capacity 
so  that  the  current  flowing  back  through  feeder  (A) 
to  the  short-circuit  is  limited  to  the  full-load  cur- 
rent of  the  feeder,  then  the  drop  on  bus  bars  (3) 
and    (4)    will   be  equal  to  one-third  of  the  original. 
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for  reading  in  tlie  carriage.  There  are  signals  con- 
necting with  the  driver's  seat,  cigar  lighters,  and,  if 
desired,  electric  heaters  for  winter  and  electric  fans 
for  summer. 

One  notable  instance  in  the  construction  of  gaso- 
line automobiles  for  the  1904  market  has  been  the 
large  engines,  giving  more  power  to  the  car,  to  meet 
the  increased  demand  for  high-speed  cars.  The  gen- 
eral tendency  is  to  perfection  of  detail.  simpli'"ication 
of  control  and  suppression  of  noise.  The  pressed- 
steel  frame  has  effectually  crowded  out  the  tubular 
frame,  but  not  the  armored  wood  type,  which  con- 
tinues to  be  used  by  many  prominent  firms.  Like 
their   electrical   competitor,   gasoline  and   steam   cars 


criminating  or   differential   choke   coils    (D)    to  bus 
bar    (3). 

The  main  of  opposite  polarity  is  represented  by 
(E),  the  parallel  feeders  and  the  protective  devices 
for  this  main  being  omitted  for  the  sake  of  sim- 
plicity. Each  of  the  choke  coils  has  two  windings, 
one  winding  (d)  being  in  series  with  its  feeder. 
The  other  winding  (d')  is  in  series  with  all  three 
feeders  and  has  only  one-third  as  many  turns  as 
the  first  winding.  Thus  the  ampere  turns  of  the 
two  windings  are  equal  and  are  so  arranged  that 
under  normal  circumstances  they  neutralize  each 
other,  and  .consequently  the  choke  coils  offer  no 
impedance  to  the  flow  of  current  from  the  feeders 
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Choke  Coils.  with  Auxiliary  Contacts, 

PROTECTION    FOR    PARALLEL    FEEDERS. 

voltage.  The  reason  for  this  is  that  since  the  choke- 
coils  prevent  an  abnormal  flow  of  current  only  the 
drop  in  the  choke  coils  themselves  need  be  consid- 
ered, and  this  drop  is  approximately  equal  to  the 
full-line  voltage.  Since  two-thirds  of  this  voltage 
drop  is  across  the  choke  coil  (d)  of  feeder  (A) 
and  since  the  bus  bars  (3)  and  (4)  are  pi  ace  d_  by 
the  short-circuit  of  feeder  (A),  in  shunt  to  the 
choke  coil  (d)  of  feeder  (A),  the  voltage  on  the 
bus  bars  is  approximately  two-thirds  of  normal. 
Thus  the  drop  at  the  bus  bars  due  to  the  short-cir- 
cuit is  about  one-third  of  the  original  voltage.  It 
is  evident  that  as  the  number  of  feeders  is  increased 
this  drop  will  become  smaller,  in  every  case  being 
equal  to  one  divided  by  the  number  of  parallel  feed- 
ers. With  a  large  number  of  feeders  in  parallel  this 
drop  will  consequently  be  negligible  and  will  in  no 
way  interfere  with  the  operation  of  the  system. 
With  a  comparatively  small  number  of  feeders,  how- 
ever, as  shown  in  the  drawings,  this  drop  can  be 
eliminated  by  restoring  the  balance  of  the  choke 
coils,  and  thus  destroying  their  impedance.  In  order 
to  accomplish  this  result,  switch  (F)  in  the  circuit 
of  feeder  (A)  is  thrown  over,  as  shown  in  the 
dotted  lines,  to  the  auxiliary  contact  connected  with 
feeder  (B).  This  places  two  choke  coils  in  parallel 
with  feeder  (B).  Feeder  (B)  will  then  take  two- 
thirds  of  the  current  and  feeder  (C)  the  remaining 
one-third.  The  choke  coils  will  then  be  balanced, 
and  the  system  will  continue  to  operate  as  before. 
The  switches  (F)  in  the  circuit  of  the  feeders  may 
be  operated  by  hand  or  by  any  automatic  device. 

Where  a  considerable  number  of  feeders  are  oper- 
ated in  parallel,  any  automatic  device  is  entirely  un- 
necessarj',  since  the  drop  on  the  -receiving  bus  bars 
ir.  so  small  that  it  will  not  interfere  with  the  opera- 
tion of  the  system. 

Anotiier  arrangement  of  switches  for  restoring  the 
balance  of  the  choke  coils  is  shown  in  Fig.  2.  In 
this  arrangement  the  auxiliary  contact  of  switch 
(F)  is  arranged  to  short-circuit  the  winding  (d)  of 
the  choke  coil,  and  at  the  same  time  by  means  of 
switches  (H)  one-third  of  the  number  of  turns 
of  windings  (d)  in  the  other  two  choke  coils  are 
cut  out,  as  shown  by  the  switches  in  dotted  lines. 
By  this  means  the  balance  of  the  choke  coils  will 
be  restored  and  the  voltage  drop  on  the  receiving  bus 
bars  eliminated.  This  latter  arrangement  of  switches 
is  preferable  as  regards  CR  drop  in  the  feeders,  but 
requires   slightly  greater  complication  of  switches. 
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Interesting    Damage    Suit    in    Cedar 
Rapids. 

Under,  this  heading  there  appeared  in  the  Western 
Electrician  of  December  28,  1901,  an  article  concern- 
ing the  lawsuit  of  Martinek  against  Swift  &  Co. 
at  Cedar  Rapids,  Iowa.  It  will  be  remembered  that 
one  of  the  customers  of  Swift  &  Co.  was  killed  on 
the  premises  of  that  firm  by  touching  an  incandes- 
cent-lamp socket.  The  current  was  supposed  to  be 
1 10- volt  and  was  furnished  from  a  transformer 
owned  by  the  electric-light  company,  of  which  Swift 
&  Co.  were  customers.  Jt  was  proved  that  the 
transformer  was  defective  %*id  that  the  high-poten- 
tial current  had  leaked  over  to  the  secondary  circuit. 
Under  the  circumstances,  it  was  claimed  that  Swift 
&  Co.  were  not  responsible  for  the  accident,  as  they 
had  absolutely  no  control  over  the  machinery  fur- 
nishing the  primary  current  nor  over  the  transform- 
ers. The  jury  found  for  the  plaintiff,  giving  $2,000 
damages. 

In  commenting  on  the  important  principle  involved 
in  this  case,  Messrs.  F.  B.  Badt  and  G.  M  Willis, 
electrical  experts  of  Chicago,  who  had  followed  the 
case  closely,  united  in  making  this  statement  for 
the   Western    Electrician   at   the    time   of   the    trial : 

"It  is  to  be  hoped,  in  the  interest  of  life  and  limb 
of  consumers  of  electric  light,  that  an  appeal  will  be 
taken,  as  otherwise  a  very  bad  precedent  would  be 
estabhshed.  It  goes  without  saying  that'the  electric- 
light  company  should  be  made  absolutely  responsible 
to  guard  against  the  entering  of  the  high  potential 
into  the  secondaries  and  should  provide  safeguards, 
so  that  if  such  an  entrance  should  occur,  the  dan- 
gerous potential  should  at  once  be  relieved.  The 
latest  underwriters'  rules  recognize  these  facts  and 
permit  the  grounding  of  the  secondaries  by  perma- 
nently grounding  the  center  of  the  secondary  coil 
in  the  transformer,  but,  of  course,  it  is  easily  under- 
'stood  that  the  grounding  of  any  other  point  of  the 
secondaries,  intentionally  or  accidentally,  would  be 
an  absolute  safeguard  to  human  life  against  the 
high-tension  current.  If  the  verdict  as  given  should 
stand,  it  would  simply  mean  that  if  a  citizen  invites 
a  friend  into  his  house  and  he  should  by  accidental 
contact  with  a  socket,  get  a  fatal  shock  under  cir- 
cumstances similar  to  the  ones  explained,  the  host 
and  not  the  electric-light  company  would  be  respons- 
ible for  his  death,  if  it  could  be  shown  that  the 
wiring  of  the  building  in  which  the  accident  occurred 
should  have  been  a  little  defective  in  some  minor 
points.  The  absurdity  of  such  a  proposition  is,  of 
course,  apparent  to  every  electrical  man  and  it  is  to 
be  hoped,  in  the  interest  of  the  protection  of  human 
life,  that  the  Supreme  Court  of  the  state  of  Iowa 
will   reverse   the  verdict." 

It  is  now  to  be  observed  that  the  Supreme  Court 
of  Iowa  has  reversed  the  verdict.  In  an  opinion  just 
handed  down  by  that  court  in  this  case  the  law 
is  laid  down  as  follows : 

"It  was  not  negligence  for  the  defendant  to  use 
a  brass  socket.  They  were  then  in  universal  use 
on  secondary  circuits,  not  only  in  Cedar  Rapids 
but  everywhere,  and  were  then  and  are  now  con- 
sidered absolutely  safe  so  far  as  danger  to  life  is 
concerned.  The  fact  that  they  will  not  resist  a  cur- 
rent of  1,000  volts  is  not  proof  of  negligence,  for 
the  defendant  only  contracted  for  a  safe  commercial 
current  of  electricity,  and  was  bound  only  to  supply 
proper  appliances  for  its  safe  use.  We  are  con- 
strained to  hold  that  the  evidence  on  this  branch 
of  the  case  is  wholly  insufficient  to  support  the 
verdict.     ■»=     *    * 

"Unless  the  defendant  in  some  way  caused  the 
defect  in  the  converter  it  cannot  be  charged  with 
liability  for  its  defective  condition.  It  was  a  con- 
sumer only,  having  no  control  or  authority  over 
any  part  of  the  light  and  power  company's  plant, 
wires  or  converters.  The  secondary  circuit  was 
brought  by  the  company  to  the  defendant's  office, 
and  it  had  no  control  over  any  part  of  the  system 
except  the  wires  within  its  office  and  car. 

"The  plaintiff  seems  to  have  thrown  out  a  drag- 
net, hoping  to  prove  some  act  of  negligence  on  the 
part  of  the  defendant,  which  would  bring  her  a  ver- 
dict. She  succeeded  in  getting  the  verdict,  but  a  ■ 
ver3'  careful  examination  of  the  record  convinces 
us  that  no  neghgence  on  the  part  of  the  defendant 
was  proven  and  that  the  verdict   is   wrong. 

"But  little  need  be  said  regarding  the  other  errors 
argued. 

"The  testimony  of  the  witness  Fawcett  was  in- 
competent, because  he  was  admittedly  not  an  expert. 
It  was  also  error  to  admit  testimony  foreign  to  the 
issues  presented  by  the  pleadings,  and  much  such 
testimony  was  received.  The  eighth  instruction  was 
the  law  of  the  case,  whether  right  or  wrong,  and 
should  have  been  followed  by  the  jury  and  a  verdict 
returned  thereunder  for  the  defendant. 

"Instruction  10,  asked  by  the  defendant,  should 
have  been  given.  It  told  the  jury  that  if  a  verdict 
was  found  against  the  defendant,  it  could  not  re- 
cover the  amount  from  the  light  and  power  company. 

"The  jury  should  have  been  instructed  to  find 
for  the  defendant  on  the  whole  case.  It  is  unneces- 
saryto  mention  other  errors.  For  these  pointed  out 
the  judgment  is  reversed." 
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Western  Society  of  Engineers. 

Many  interesting  subjects  will  be  discussed  in 
future  meetings  of  the  Western  Society  of  Engi- 
neers, as  shown  by  the  program  just  issued  for 
the  months  from  January  to  June.  Among  the 
papers  to  be  presented'  are  several  which  bear  in- 
directly on  central-station  and  railway  practice. 
Among  them  are  the  following:  "Some  Perform- 
-ances  of  Boilers  and  Chain-grate  Stokers,  with  Sug- 
gestions for  Improvements,"  by  A.  Bement,  Feb- 
ruary 17th;  "The  Use  of  Pulverized  Coal  for 
Fuel  Under  Steam  Boilers,"  by  John  M.  Sweeney, 
March  3d;  "Railroad  Signaling,"  by  G.  E.  Ellis, 
April  2ist;  "The  Freight  Transportation  and  Elec- 
tric Locomotives  of  the  Illinois  Tunnel  Company," 
by  George  W.  Jackson,  May  19th ;  "Exhaust  Steam 
for  Heating,"  by  George  Wellsby  Scott,  June  2d. 

The  officers  of  the  society  for  1904  are:  Presi- 
dent, H.  W.  Parkhurst;  first  vice-president,  C.  W. 
Hotchkiss ;  second  vice-president,  W.  L.  Abbott  of 
the  Chicago  Edison  Company;  third  vice-president, 
Professor  W.  D.  Pence,  Purdue  University,  Lafay- 
ette, Ind. ;  treasurer,  Andrews  Allen;  secretary,  J.  H. 
Warder. 

In  reference  to  the  proposed  affiliation  of  the 
Western  Society  of  Engineers  and  the  Chicago  Elec- 
trical  Association,   it  may   be   said   that   the   former 
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Automobile   Truck    with    Motors   in   the 
Wheels. 

An  especially  interesting  departure  from  the  more 
or  less  fixed  lines  of  automobile  construction  is 
displayed  by  a  machine  recently  constructed  under 
the  Holson  patents  covering  the  "gyroscope"  motor. 
The  first  motor  car  to  be  built  embodying  the  prin- 
ciples of  this  new  method  of  transmission  was  com- 
pleted on  February  sth,  just  in  time  to  allow  of  its 
exhibition  at  the  Chicago  automobile  show,  where 
it  attracted  much  attention  last  week. 

In  the  Western  Electrician  of  February  23,  1901, 
under  the  title  of  the  "Holson  Two-wheeled  Electric 
Vehicle,"  was  given  an  illustrated  description  of  the 
method  of  driving  the  wheels  of  a  vehicle  inde- 
pendently by  means  of  electric  motors  mounted 
within  the  wheels  and  propelling  them  through  a 
specially  designed  system  of  transmission  gearing. 
This  arrangement  was  the  invention  of  A.  B.  Holson 
of  Chicago.  Its  basic  principle  is  that  used  in  the 
four-wheeled  truck  that  now,  three  years  later,  ex- 
cites interest.  Mr.  Holson  appears  to  have  laid 
aside  his  idea  of  a  two-wheeled  vehicle,  with  storage 
battery  suspended  below  the  axle,  but,  with  the  as- 
sistance of  a  stock  company,  the  hub-motor  idea  has 
been  developed. 

Fig.    I    of   the    accompanying    illustrations    shows 


FIG.    I.       AUTOMOBILE   TRUCK   WITH    MOTORS   IN   THE   WHEELS. 


society  is  in  favor  of  the  move,  the  same  sentiment 
prevailing  among  the  members  of  the  latter.  The 
matter  will  in  all  probability  be  decided  at  the  next 
meeting  of  the  Chicago  Electrical  Association,  which 
is   scheduled   for   February   igth. 


The  Princeton  Copper  Company,  which  operates 
mines  in  the  Huachuca  Mountains  in  Arizona,  is  said 
to  contemolate  the  building  of  an  electric  railway 
from  its  mines  to  the  nearest  railroad  point,  a  dis- 
tance of  about  14  miles,  in  order  to  provide  means 
for  facilitating  the  shipment  of  ore. 


Steam    Turbines   for   Transatlantic 
Steamships. 

The  Cunard  company  expects  soon  to  drive  two 
of  its  mail  steamers  by  means  of  steam  turbines, 
and  is  now  awaiting!  the  results  of  tests  which  are 
in  progress  at  the  government  tanks  at  Haslar  with 
later  models  prepared  to  determine  the  resistance 
and  power  for  given  speeds,  but  with  the  addition 
of  stern  brackets  for  carrying  the  four  shafts  and 
propellers.  It  seems  fairly  certain  that  four  shafts 
and  four  sets  of  turtines  will  be  adopted  instead  of 
three,  as  at  first  proposed.  Naturally  four  brackets 
have  greatly  increased  the  resistance,  reducing  the 
speed,  and  the  problem  is  to  devise  an  arrangement 
to  give  the  highest  propulsive  efficiency.  One  ques- 
tion which  the  committee  having  the  matter  in 
charge  must  decide  has  reference  to  the  economy 
tests  which  have  been  carried  out,  not  only  with 
the  two  English  Channel  steamers,  but  also  on  land 
stations  where  the  advantage  of  superheaters  has 
been  compared  against  results  with  ordinary  satu- 
rated steam.  It  is  supposed  that  generally  economy 
from  the  use  of  superheated  steam  is  regarded  as 
equal  to  nearly  one  per  cent,  per  10**  F.  of  super- 
heat, and  as  200^  is  not  at  all  excessive,  the  gain 
might  be  from   17  to  20  per  cent. 


the  new  Holson  vehicle,  which  is  designed  for  heavy 
freight  haulage  and  weighs  four  tons,  though  it  is 
expected  that  this  weight  will  be  materially  re- 
duced \vhen  the  machine  is  built  by  approved  factorj' 
methods  which  will  economize  in  material.  The 
capacity  is  four  tons  load  upon  the  vehicle,  with 
the  ability  to  draw,  if  necessary,  two  trailers  with  a 
load  of  two  tons  each.  When  completed  at  the  ma- 
chine shop  the  car  was  taken  out  and  driven  without 
trouble  nine  miles  to  the  Coliseum,  where  the  auto- 
mobile exhibit  was  held,  carrying  a  load  of  40  men, 
weighing  nearly  three  tons,  at  a  speed  of  six  miles 
an  hour  on  an  average  consumption  of  five  horse- 
power. The  battery  consists  of  42  cells  of  Exide 
battery,  which  are  arranged  in  two  groups,  as  will 
be  explained  later,  giving  a  50-ampere  discharge 
for  four  hours. 

Four  "gyroscope"  motors  of  two  horsepower  each 
are  arranged,  one  within  each  wheel  with  its  armature 
shaft  nearly  at  right  angles  to  the  axle  of  the  ve- 
hicle. Each  motor  is  fastened  immovably  to  the  axle 
and  carries  an  elongated  armature  shaft  bearing  on 
each  end  a  pinion.  These  two  pinions  engage  two 
annular  gears  within  the  wheel  casing.  Herein  lies 
the  most  interesting  feature  of  the  transmission. 
The  wheel  proper  is  divided  into  two  parts  by  a 
plane  at  right  angles  to  the  axle.  Each  section  of 
the  wheel  carries  an  annular  gear  or  rack  for  the 
engagement  of  one  of  the  pinions  of  the  armature 
shaft,  the  racks  facing  each  other.  The  armature  is 
set  at  a  slight  angle  to  the  axle  of  vehicle,  so  that 
one  of  the  spurs  engages  one  of  the  gears  and  the 
ether  spur  the  gear  facing  the  first,  the  t\vo  points 
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FIG.    -2.       HUB    .MOTOR    FOR    AUTO.MOBILE. 

of  bearing-  coining  at  points  diametrically  opposite 
on  the  armature  shaft.  It  will  thus  be  readilj'  seen 
that  the  forces  applied  by  the  armature  shaft  act 
as  a  couple  which  drive  the  two  annular  gears,  and 
consequently  the  wheel  and  the  vehicle,  in  the  same 
direction.  By  this  plan  special  advantages  are  at- 
tained. The  motor  drives  from  both  ends  cf  the 
armature  shaft,  grappling  the  wheel  at  both  sides 
at  the  rim,  relieving  the  thrust  from  the  axle.  This 
reduces  the  friction  to  a  minimum.  In  winding  a 
watch,  for  instance,  it  is  obvious  that  better  results 
can  be  obtained  by  using  the  thumb  and  finger  as  a 
couple  on  opposite  sides  of  the  stem,  rather  than  by 
attempting  to  do  the  work  by  drawing  from  one 
side  of  the  stem. 

The  two  pinions  need  be  but  half  the  size  that 
would  be  necessary  if  only  one  were  used,  to  obtain 
the  same  reduction.  In  other  words,  double  the  re- 
duction may  be  obtained  within  any  given  space. 
Consequently  within  the  wheel  itself  there  is  suffi- 
cient space  to  reduce  the  velocity  of  a  high-speed 
motor  for  adaption  to  the  low  speed  required  for  a 
heavy  truck..  The  fact  that   high-speed  motors   can 
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rating  of  two  horsepower.  The  normal  speed  is  1,400 
revolutions  per  minute,  which,  with  the  gear  reduc- 
tion of  25  -to  I,  gives  the  car  a  speed  of  six  miles 
an  hour.  The  motor  frame  carries  a  hub,  one  end 
of  which  is  secured  to  the  axle  of  the  vehicle.  A 
collar  on  this  hub  and  also  on  a  projection  from 
the  opposite  side  of  the  frame  carry  roller  bearings 
which  carrj'  the  journals  of  the  solid-wheel  plates, 
the  motor  frame  supporting  the  weight  of  the  car. 
Figs.  2  and  3  give  a  good  idea  of  this  construction 
and  the  po.'^ition  of  the  gears.  The  hub  is  hollow 
and  the  terminal  wires  are  brought  through  the 
opening. 

For  operating  the  motors  a  special  five-point  con- 
troller has  been  designed  which  gives  a  series-paral- 
lel control,  utilizing  the  battery  in  two  sections,  as 
shown    diagrammatically    in    Fig.    4. 

The  motors  in  the  front  wheels  and  those  in  the 
back  w'heels  are  operated  in 
pairs,  the  operation  of  each 
pair  being  identical.  Taking 
one  pair  of  motors,  to  illus- 
trate, at  the  first  position  (I.) 
of  the  controller  (Fig.  4),  the 
two  fields  and  the  two  arma- 
tures are  in  series  with  one-half 
the  batter>'.  At  the  second 
position  the  two  armatures  are 
still  in  series,  but  the  fields  are 
thrown  in  parallel,  as  shown 
in  (II.).  on  one-half  the  bat- 
tery. In  the  third  position 
(III. )  both  fields  and  arma- 
tures are  in  parallel  on  half 
the  battery.  In  the  fourth  po- 
sition (IV.)  the  armatures  are 
again  thrown  in  series  and  the 
fields  in  parallel,  but  this 
time  with  the  whole  battery, 
while  in  the  last  position  (V.) 
the  armatures  and  fields  are 
both   in    parallel    with   the  full 

batter>-  pressure.  This  arrangement  gives  a  uni- 
form movement  at  starting,  and,  taken  together  with 
high-gear  ratio,  the  start  is  made  with  almost  no 
jerk,  which  is  a  matter  of  great  importance  in 
vehicles  carrying  a    storage  battery. 

Steering  is  accomplished  by  an  attacimient  which 
moves  both  front  and  rear  wheels  at  the  same  time, 
so  that  they  follow  along  concentric  curves,  reducing 
the  wear  and  tear  on  the  rear  tires.  For  braking,  a 
band  brake  or  strap  clutch  is  provided  on  each 
wheel.     The  steering  and  brake   mechanism  may  be 


extra  wheel,  weighing  425  pounds,  can  always  be 
carried  on  the  truck,  and  in  case  of  an  accident 
all  that  is  necessary  to  remedy  the  fault  is  to  jack 
up  the  axle  and  replace  the  defective  wheel  with  the 
good  one.  requiring  cnly  a  few  minutes  time.  The 
motor  connections  terminate  in  four  plugs  of  differ- 
ent shapes,  each  of  which  fits  into  a  correspondingly 
shaped  hole  in  the  connecting  block  on  the  vehicle, 
so  that  an  inexperienced  person  may  replace  the 
wheel  without  getting  the  connections  wrong,  for 
there  is  only  one  way  that  they  will  fit. 

Four-wheel  drive  should  lengthen  the  life  of  tire>, 
whicli  at  best  are  a  heavy  item  of  expense  in  a  city 
where  the  pavements  are  rough. 

The  work  of  developing  the  ideas  of  Mr.  Holson 
and  the  building  of  the  experimental  car  in  Chicago 
have  been  carried  out  by  the  Holson  Motor  Patents 
Company  of  Grand  Rapids,  Mich.,  of  which   M.   B. 
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Church  is  chairman,  A.  B.  Holson,  vice-chairman, 
and  M.  Clay  Church,  secretary.  The  work  of  de- 
signing the  car  itself  was  placed  in  the  hands  of 
Karston    Knudson    cf   Chicago. 
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FIG.  4.       AUTOMOBILE   TRUCK    WITH     MOTORS    IN    T!IE 

be  used  without  the  intervention  of  complicated  gear- 
ing mechanism,  thereby  using  the  form  of  motor 
which  is  the  cheapest  in  construction  and  of  the  most 
efficient  operation,  is  said  to  offset  to  a  great  extent 
the  increased  cost  of  construction  over  that  where 
only  one    or   two    motors   are   used. 

Another  advantage  is  that  the  sides  of  the  wheels 
which  are  solid  metal  plates,  form  the  casings  ot 
the  motors,  keeping  out  dust  and  mud  from  the 
parts. 

The  motors  themselves  are  of  the  bipolar  type, 
direct  current  with    series  fields,   and   of   a  normal 


WHEELS. — DIAGRAM    OF    CONTROLLER    CONNECTIONS. 

seen-  in  Fig.  i,  though  much  of  this  will  be  enclosed 
in  a  perfected  car. 

Favorable  results  are  looked  for  in  the  efficiency 
of  operation  of  the  gyroscope-motor  car.  The  re- 
sults of  an  efficiency  test  made  at  Lewis  Institute, 
Chicago,  on  a  motor  vehicle  using  this  type  of  trans- 
mission showed  a  friction  loss  in  gear  of  only  three- 
fourths  of  one  per  cent,  up  to  a  16  per  cent,  over- 
load, using  a  reduction  of  14  to  i. 

One  feature  which  apparently  adds  to  the  merits 
of  the  new  vehicle  is  the  fact  that  a  complete  motor 
unit   is  embodied   in   a   single  wheel.     Therefore  an 


Ruhmer's  Photographone. 

Among  the  more  recent  solutions  of  the  problem 
of  preserving  the  sound  vibrations  of  the  telephone, 
one  of  the  best  is  that  of  Mr.  Poulsen.  This  appa- 
ratus registers  the  sound  waves  upon  a  wire  or  band 
of  steel  enrolled  on  a  cylinder.  The  telephonic  elec- 
trical impulses  produced  by  a  microphone  are  led 
to  an  electromagnet,  before  which  is  drawn  the  wire 
or  band  mentioned.  These  feeble  currents  induce 
a  certain  amount  of  magnetism  in  the  wire  or  band 
as  this  passes  along  the  face  of  the  core.  Now  this 
magnetism  is  permanent ;  so  when  it  is  desired  to 
reproduce  the  registered  words,  the  recipient  wire 
or  hand  is  placed  before  an  electromagnet,  the  wind- 
ings of  which  are  connected  with  a  telephone.  As 
the  different  portions  of  the  magnetized  metal  pass 
before  the  magnet,  currents  corresponding  to  the 
vibrations  there  recorded  are  generated,  and  act  in 
turn   upon    a   telephone  receiver. 

The  inventor  recently  communicated  to  the  In- 
dustrial and  Hygienic  Congress  of  Copenhagen  some 
improvements  in  the  apparatus  since  its  first  in- 
ception, which  are  interesting.  The  fact  that  a  res- 
piration of  the  feeiDlest  character  is  readily  reg- 
istered, demonstrates  its  sensitive  character. 

In  the  later  form  the  cylinder  is  replaced  by  a 
very  thin,  round  disk,  which  may  be  readily  placed 
in  an  envelope,  and  carried,  no  matter  where,  and 
used  on  a  second  machine,  and  kept  indefinitely. 
Thus  thousands  of  copies  of  an  oral  effusion  may 
be    reproduced    without    noticeable    enfeeblement. 

Another  interesting  apparatus  utilises  the  char- 
acteristic electrical  properties  of  selenium.  The 
photographone  of  Mr.  Ruhmer  of  Berlin  is  essen- 
tially a  cinematrograph,  in  its  simplest  form.  In  a 
box.  which  is  lightproof.  are  fixed  two  shafts  upon 
which  a  photographic  film  is  placed  which  moves  at 
a  given  speed  from  the  one  to  the  other  by  means 
of  an  electric  motor.  This  film  passes  through  the 
focus  of  a  cylindrical  lens,  specially  constructed, 
which  concentrates  the  rays  of  a  peculiar  form  of 
light  (lampe  parlante),  the  vibrations  of  which  are 
recorded  on  the  moving  film.  This  register  is  then 
developed  and  fixed  in  the  usual  manner.  There  is 
now  visible  a  constant  band  of  alternate  light  and 
shade,  the  length  of  the  film,  which  corresponds  ex- 
actly to  the  intensity  variations  k\  the  light  to  which 
it  has  been  submitted,  and,  of  course  to  the  sound 
waves  transmitted. 

Now,  to  reproduce  the  words  thus  obtained,  a 
positive  of  the  photographic  record  is  made  at  the 
same  speed  exactly  by  placing  a  second  film  behind 
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the  negative,  and  submitting  it  to  the  rays  of  a  light 
source  through  the  negative  film.  The  differences 
of  light  and  shade  upon  the  negative  produce  cor- 
responding light  gradations,  reversed,  upon  the  sec- 
ond film.  These  variations  of  light  and  shade,  when 
the  film  is  placed  between  the  light  source  aiid  a 
selenium   cell  correspondingly   vary  the  conductivity 


WESTERN     ELECTRICIAN 

perforated  below,  and  being  conveyed  to  (D)  during 

lotation,  by  means  of  small  pump.  Above  (  D)  there 
is  a  semi-circular  projection  device,  provided  with 
a  number  of  holes,  by  which  the  rotating  segments 
(F)  will  pass  during  operation,  while  the  mercury 
will  issue  from  these  holes.  The  number  of  holes 
may  be  altered  at  will  by  means  of  a  closing  piece 
(G),  operated  from  the  regulating  screw  (H).  All 
the  holes  being  opened,  a  broad  ribbon  jet  will  pass 
on  to  (F),  the  maximum  duration  of  current  im- 
pulses being  thus  obtained.  In  the  case  of  a  single 
hole  being  opened,  on  the  other  hand,  the  duration 
of  an  impulse  is  smallest,  and  the  current  may  be 
wholly  switched  off  by  covering  the  last  hole.  The 
holes  are  opened  and  closed  by  means  of  the  screw 
(H),   as  may  be   observed   on   an   index   in    (O). 

The  path  followed  by  the  current  in  the  Wodal 
interrupter  is  as  follows:  The  current  is  supplied 
to  the  motor  from  a  special  rheophore,  an  inserted 
regulating  resistance  allowing  of  the  number  of  rev- 
olutions of  the  motor  and,  hence,  the  number  of  in- 
terruptions, being  readily  altered.  No  special  regu- 
ulating  resistance  is  necessary  for  the  primary  of 
the  induction  coil,  even  the  most  delicate  regulation 
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Unique  Road  Crossing  for  Trolley  Wires. 

In  conducting  mining  operations  and  excavations 
and  similar  work  in  some  localities  where  electric 
trolley  lines  employing  cars  and  locomotives  of  low 
altitude  are  used,  the  trolley  conductor  wires  must 
be  of  correspondingly  low  altitude.  Provision  must 
be  made,  therefore,  by  which  the  presence  of  the 
trollev  lines  will  not  interfere  with  the  ordinary  uses 
of  roads  crossed  by  the  low-altitude  lines,  at  the 
same  time  enabling  the  crossing  trolley  line  to  be 
operated  continuously  and  without  interruption  from 
the  ''breaks"   caused  by  the  crossings. 

To  provide  such  a  means  of  crossing  is  the  ob- 
ject of  an  ingenious  invention,  by  James  M.  Collins 
of  Byesville,  Ohio,  which  comprises  the  removal  of 
sections  of  the  low-altitude  conductor  wire  at  the 
crossings  and  substituting  sections  of  wire  suffi- 
ciently elevated  to  permit  of  the  ordinary  uses  of 
the  crossing  road.  By  connecting  the  ends  of  the 
elevated  section  electrically  with  the  adjacent  por- 
tions of  the  low-altitude  conductor  wire  and  provid- 


RUHMER  S    PHOTOGRAPHONE. 

of  this  latter  medium,  and  thus  vary  the  vibrations 
in  a  telephone  receiver  in  circuit  with  the  selenium. 
From  the  original  negative  any  number  of  positive 
records  may  be  made,  and  it  would  seem  that  a  new 
field  is  thus  opened  for  the  investigators  of  the 
close  relations  existing  between  light,  sound,  elec- 
tricity  and   magnetism. 


A  Novel  Interrupter  for  X-ray  Work. 

Ever  since  induction  coils  have  obtained  their 
present  importance  in  connection  W'ith  Roentgen  rays 
and  space  telegraphy,  there  has  been  a  search  for 
available  interrupting  devices,  which  is  among  the 
most  important  working  elements  of  an  induction 
coil.  The  principal  requirement  is  an  accuracy  and 
safety  as  great  as  possible  with  regard  to  the  reg- 
ulation of  the  duration  of  the  current  impulses  and 
the  frequency  of  interruptions. 

This  want  has  been  more  keenly  felt  in  connec- 
tion with  Roentgen  apparatus,  as  Roentgen  tubes 
have  to  be  adapted  during  operation  to  the  induction 
coil  so  as  to  give  most  favorable  results,  both  with 
the  visual  examination  or  in  photographing,  and  in 
X-ray  treatment.  On  the  other  hand,  such  inter- 
rupters must  work  with  a  low  consumption  of  energy 
and  put  the  tubes  to  as  low  strains  as  possible.     In 
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NOVEL    INTERRUPTER    FOR 


fact  in  the  case  of  the  vacuum  tube  being  run  with 
high  current  intensities,  the  regulation  of  the  vacuum 
is  far  from  being  sufficient,  a  rapid  and  safe  regu- 
lation of  the  frequency  of  interruptions  and  duration 
of  current  impulses  being  a  factor  of  the  highest 
importance. 

The  Wodal  interrupter,  as  brought  out  recently 
in  Berlin,  is  said  to  fulfill  in  a  satisfactory  way  these 
requirements.  With  this  interrupter,  there  is  re- 
quired neither  an  alteration  of  the  metal  segments 
nor  a  modification  in  the  self-induction  of  the  pri- 
mary coil.  By  means  of  a  simple  and  safe  mech- 
anism, the  breadth  of  the  mercury  jet  issuing  from 
the  interrupter  may  be  progressively  modified  so  as 
to  warrant  a  continual  regulation  of  the  duration 
of  current  impulses,  by  steps  as  small  as  possible. 
This  will  result  in  the  Roentgen  tube  being  in  any 
case  utilized  to  a  much  higher  degree,  a  great  safety 
being  insured  even  with  higher  strains. 

The  design  of  the  Wodal  interrupter  may  be  seen 
by  the  cut.  The  cast-iron  case  (A)  bears  laterally 
a  small  electric  motor,  the  vertical  axis  of  which 
transmits  the  movement  to  ( K)  by  means  of  an 
endless  cord.  The  axis  (K).  placed  in  the  hollow 
of  the  box  bears  a  prolongation  supporting  several 
metal  segments  which  are  separated  from  the  lower 
part  (C)  by  means  of  an  insulating  intermediate 
piece  (E).  On  the  bottom  of  (A)  there  is  some 
mercury  capable  of  traversing  the  compartment   (C) 


of  the  current  supply  being  secured  by  means  of  the 
interrupter  itself.  The  Wodal  interrupter,  like  other 
interrupters,  is  inserted  between  the  source  of  cur- 
rent and  the  primary  of  the  induction  coil,  the  cur- 
rent being  conveyed  from  the  terminal  (J)  through 
(O)  to  (C)  and  the  compartment  (G).  The  jet 
issuing  from  the  latter  will  next  insure  the  passage 
of  the  current  from  (D)  to  the  segment  (F)  through 
(K)  to  fL),  being  capable  of  issuing  fi^om  the  in- 
terrupter through  a  second 
terminal.  The  discharge  cock 
(M)  allows  of  the  mercury  be- 
ing   drawn    off    in    the    case    of 

_^ „  a  purification  of  the  latter  being 

^  I  necessary. 

ZiT  About  five  kilograms  of  pure 

mercury  are  required  for  filling 
t  h  e  interrupter  compartment. 
Tn  order  to  insure  more  rapid 
interruptions  with  a  minimum 
sparking,  the  reservoir  is  filled 
with  about  three  liters  of  first- 
class  petroleum,  one  filling  being 
sufficient  for  a  long  time,  even 
with  daily  use.  In  the  case  of 
the  tube  showing  any  flickering 
after  prolonged  use.  the  mercury 
will  require  purification,  when 
the  charge  may  be  drawn  off 
through  the  cock  (M),  the  pe- 
troleum separated  from  the  mer- 
cury, and  the  remaining  muddy 
mass  well  washed  with  benzine 
or  a  caustic  liquid,  so  as  to  cause 
the  finely  divided  mercury 
globules  to  combine  again  to 
form  available  mercury. 

The  Wodal  interrupter  is  con- 
venient on  account  of  its  easy  regulation.  As  com- 
pared with  electrolytic  interrupters,  it  affords  the 
advantage  of  a  perfectly  noiseless  operation  and  very 
low  consumption  of  current  (about  1V2  to  three  am- 
peres), being  adaptable  for  use  with  any  high-tension 
direct  currents. 


Allis-Chalmers  Company  May  Enter 
Electrical  Field. 

Although  the  company  has  made  no  announce- 
ment of  its  plans,  and  its  officials  are  reticent,  it  is 
reported  that  the  Allis-Chalmers  Company  may 
enter  the  electrical  field  as  a  general  manufacturing 
company.  The  fact  that  $2,500,000  was  set  aside 
last  month  to  increase  the  capacity  of  the  E.  P. 
Allis  plant  at  Milwaukee  lends  som.e  color  to  the  asser- 
tion that  this  large  factorj^  will  be  the  first  of  the 
four  plants  of  the  company  to  open  an  electrical 
department.  It  is  further  asserted  that  John  H. 
Kelman,  superintendent  of  the  Stanley  Electric 
Manufacturing  Company  of  Pittsfield.  Mass..  has 
resigned  his  position  to  take  one  with  the  Allis- 
Chalmers  Company,  and  that  other  electrical  men 
will  go  with  him.  More  than  that,  it  is  hinted  that 
William  Stanley  and  John  F.  Kelly,  engineers  and 
inventors,  are  interested  in  the  new  move. 


ing  each  of  the  elevated  sections  with  a  traveling 
trolley  carriage  having  a  depending  end  with  which 
the  trolley  wheel  of  the  electric  locomotive  engages 
when  the  car  passes  beneath  the  elevated  section, 
the  current  may  be  continued  to  the  locomotive 
while  passing  the  crossing. 

Referring  to  the  drawing,  the  locomotive  shown 
is  of  the  conventional  type  employed  in  mines,  but 
the  invention  may  be  employed  in  connection  with 
any  type  of  locomotive.  The  electric  conductor  is 
in  this  instance  a  low-altitude  trolley  line,  ending 
at  opposite  sides  of  the  crossing  roadway  and  sup- 
ported by  vertical  posts.  The  ends  are  shown  sup- 
ported in  the  usual  manner  by  insulated  hangers. 

Mounted  upon  an  elevated  section  of  the  line  is 
an  auxiliary  conductor  movable  along  the  section. 
It  is  shown  as  a  trolley  carriage,  consisting  of  a 
frame,  having  trolley  wheels  above  the  wire  and 
guard  pulleys  beneath  the  wire,  so  thai  the  carriage 
will  travel  with  the  minimum  of  friction  along  the 
wire.  The  four  wheels  constitute  guiding  devices 
to  limit  the  swinging  of  the  auxiliary  conductor  in 
the  direction  of  the  movement  of  the  traveling'  con- 
ductor. 

Depending  from  the  carriage  frame  is  a  rod  or 
pole,  having  a  socket  or  housing  attached  to  its 
lower  end,  the  socket  being  electrically  connected 
to  the  carriage. 

AVhen  at  the  ends  of  the  elevated  section,  the 
housing  and  its  connections  will  be  retained  by 
forked  bars  on  the  insulated  hangers,  so  that  the 
open  low-er  end  of  the  housing  will  be  in  position 
to  receive  the  traveling  conductor,  such  as  a  trolley 
wheel  on  the  trolley  pole  of  a  locomotive.  As  the 
trolley  leaves  the  end  of  the  low-altitude  trolley 
wire,  it  will  at  once  engage  the  housing  and  carr\* 
the  carriage  with  it  along  the  wire  until  the  shank 
of  the  pole  above  the  housing  enters  the  opposite 
forked  bar,  when  the  housing  and  its  connected  car- 
riage will  be  stopped:  but  the  trolley  wheel  will  be 
drawn  out  of  the  housing  and  again  run  upon  the 
main  conductor.  On  the  return  trip  the  housing 
and  its  attached  carriage  are  again  "picked  up''  by 
the  trolley  and  carried  back  again  across  the  road- 
way. 

The  sections  many  be  placed  at  any  distance  above 
the  ground,  and  as  many  may  be  inserted  into  the 
line  as  required,  and  they  may  be  of  any  required 
length. 

This  device  is  patented,  the  patent  having  been 
assigned  to  Joseph  A.  Jeffrey  of  Columbus,  Ohio. 


In  defining  the  word,  "'engineering/'  Professor 
Kent,  dean  of  Smith  College  of  Applied  Science  at 
Sj'racuse,  says :  "Engineering  is  not  only  the  sci- 
ence and  art  of  utilizinsr  the  forces  of  nature  for 
the  benefit  of  man.  as  Tredgold  defined  it,  but  also 
't  is  the  art  of  overcoming  the  resistances  of  nature, 
including  human   nature." 
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Some  interests  in  Washington  appear  to  have  en- 
tered upon  a  crusade  against  the  modern  heavy 
street-railway  car.  A  bill  has  been  introduced  in 
the  Senate  by  Senator  Gallinger  to  provide  that 
six  months  after  the  measure  shall  have  been  passed 
and  approved  it  shall  be  unlawful  for  any  street 
railway  within  the  limits  of  the  District  of  Columbia 
to  operate  any  cars  weighing  more  than  lo  tons, 
unless  upon  special -permits  issued  by  the  commis- 
sioners for  the  purpose.  Why  discriminate  against 
the  heavy  cars?  Twenty-five-ton  cars  are  in  service 
in  Chicago  and  other  cities,  and,  with  proper  safe- 
guards, are  operated  safely  enough.  Passengers  pre- 
fer them  to  the  smaller  cars.  Why  should  the  people 
of  Washington  be  required  to  put  up  with  inferior 
transportation  facilities? 


February  20,   1904 

president  of  the  Edison  Medal  Association,  the  "blue 
ribbon"  of  the  profession — a  coveted  emblem  to  be 
striven  for  annually  by  the  youthful  American  fol- 
lowers of  Thales  and  Gilbert — and  Edison. 


Thomas  A.  Edison  well  deserves  all  the  honors 
that  the  American  Institute  of  Electrical  Engineers 
or  any  other  organization  can  heap  upon  him.  He 
is  a  great  man.  He  has  given  to  the  Avorld  a  long 
list  of  valuable  inventions  in  telegraphy,  telephony, 
electric-lighting  and  electric-railway  work.  He  in- 
vented the  phonograph — a  stroke  of  pure  inventive 
genius  almost  unparalleled.  He  has  improved  X-ray 
methods,  produced  a  most  ingenious  electric  pen, 
devised  an  accumulator  cell  that  promises  to  be  of 
the  utmost  value  in  automobile  work  and  has  done 
a  great  deal  to  improve  electrochemical  apparatus 
and  magnetic  separating  devices.  He  has  made  the 
fortune  of  a  hundred  other  men  and  has  made  a 
great  deal  of  money  for  himself,  but  he  seems  to 
care  little  for  money.  He  had  taken  out  742 
patents  in  the  United  States  up  to  January  i, 
iQor,  and  since  then  the  number  has  been  largely 
increased.  His  inventions  cover  a  wide  field,  but 
are  nearly  all  related  to  electricity.  Those  that  have 
been  alluded  to  in  the  foregoing  lines  show  only 
a  part  of  the  work  Edison  has  done.  But  even  in 
the  imperfect  outline  here  presented  enough  has  been 
indicated  to  give  some  idea  of  the  wonderful  record 
of  a  remarkable  man. 

Of  all  Edison's  accomplishments,  perhaps  the  most 
important  was  his  A\ork  in  the  domain  of  electric 
lighting.  By  a  remarkable  series  of  downright  in- 
ventions and  almost  equally  remarkable  applications 
and  improvements,  including  the  incandescent  lamp, 
the  Edison  dynamo  and  the  three-wire  system,  as 
well  as  many  minor  fittings  and  appliances,  interior 
electric  lighting  was  made  practicable,  and  a  great 
industry  was  established.  Edison  attacked  tlte  prob- 
lem of  subdividing  the  electric  current  for  incan- 
descent lighting,  and  he  solved  it.  His  work  was 
\er}'  thorough;  he  was  not  daunted  by  great  ob- 
stacles ;  he  had  what  seemed  to  be  a  veritable  in- 
sight into  the  future ;  and  he  virtually  created  a  new 
art.  His  work  has  stood  the  test  of  time  at  least 
as  well  as,  perhaps  better  than,  that  of  any  inventor 
that  ever  lived. 

The  Edison  dinner  in  New  York  last  week  was 
worthy  of  the  extraordinary  man  in  whose  honor 
it  was  given,  and  that  is  certainly  saying  a  good 
deal.  It  brought  out  quite  a  remarkable  gathering 
of  noted  electrical  men,  including  another  great  but' 
modest  inventor,  Elihu  Thomson.  Mr.  Thomson 
received  an  ovation  when  his  name  was  mentioned 
by  the  toastmaster  only  second  to  the  greeting  that 
had  previously  been  extended  to  the  guest  of  the 
evening.  To  those  whose  memories  run  back  to  the 
time  when  there  was  a  great  gulf  fixed  between  the 
high-tension  men  and  the  low-tension  men  this  cor- 
diality is  pleasing  and  significant.  The  attendance 
included  telegraph  men,  telephone  men,  engineers, 
educators,  business  men,  inventors,  central-station 
men,  and,  of  course,  a  liberal  sprinkling  of  "old 
Edison  men."  It  was  truly  a  representative  delega- 
tion from  the  great  electrical  community — represent- 
ative not  only  of  the  branches  of  the  electrical  in- 
dustry, but,  so  far  as  the  speakers  are  concerned, 
geographically  representative  also,  for  the  addresses 
were  delivered  by  two  men  from  Chicago,  two  from 
Boston,  one  from  New  York,  one  from  Philadelphia 
and  one  from  Princeton.  Edison  had  a  right  to 
be  proud  of  such  an  assemblage  and  of  such  en- 
thusiasm as  was  shown.  That  he  was  appreciative 
and  grateful  is  shown  by  the  characteristic  message 
that  he  ticked  off  on  the  key.  It  was  truly  a  brilliant 
and   long-to-be-remembered  affair. 

Established  under  such  memorable  circumstances, 
the  Edison  medal  ought  to  be  as  useful  and  inspiring 
to  electrical  students  as  its  founders  desire.  Un- 
doubtedly   it    will   become,    in    the   language    of   the 


Disinterested  persons  who  attended  the  telephone 
meeting  of  the  Chicago  branch  of  the  American 
Institute  of  Electrical  Engineers  last  Tuesday  even- 
ing and  listened  to  the  discussion  on  the  merits  of 
manual  and  automatic  telephone-exchange  systems 
must  have  come  away  with  the  impression  that  the 
new  automatic  system  has  both  advantages  and  de- 
fects :  that  there  are  some  branches  of  telephone 
work  that  cannot  be  encompassed  with  an  automatic 
exchange,  but  that,  on  the  other  hand,  the  new  sys- 
tem offers  some  advantages  which  the  familiar  manu- 
ally operated  boards  do  not  afford.  The  paper  of  the 
evening  around  which  the  controversy  raged  was 
written  by  Mr.  Franz  J.  Doramerque,  a  telephone 
engineer  of  established  reputation,  whose  conclusions 
were  not  favorable  to  the  automatic  system.  The 
writer  contended  that  the  new  system  affords  no 
greater  speed — he  put  both  types  of  exchange  on 
a  par  in  this  respect — is  more  complicated  and  more 
apt  to  get  out  of  order;  is  more  expensive  not  only 
as  to  first  cost  but  also  as  to  operating  expenses 
despite  the  saving  in  operators'  salaries.  Mr.  Dom- 
merque  pointed  out  that  the  automatic  affords  only 
a  single-line  service,  while  the  manual  exchange  can 
give  also  party-line  service.  Further,  he  said  that 
the  automatic  people  had  not  yet  arranged  to  give 
pay-station  service — a  branch  of  the  business  of 
convenience  to  the  public  and  of  profit  to  the  ex- 
change. 

Mr.  A.  H.  Dyson,  a  young  engineer  connected  with 
the  automatic  forces,  answered  Mr.  Dommerque 
(who  was  unavoidably  absent),  and,  in  the  face  of 
a  determined  assault  on  the  part  of  the  manual 
forces,  maintained  himself  manfully.  He  defended 
the  talking  circuit  of  the  automatic,  which  had  been 
criticised  by  Mr.  Dommerque.  This  circuit  has  14 
contacts,  he  said.  The  talking  qualities  of  his  sys- 
tem, he  insisted,  were  the  equal  of  any  manual 
system.  The  automatic,  he  said,  could  be  adapted 
to  common-battery  systems,  thereby  meeting  the  ob- 
jection previously  made  that  it  was  used  only  with 
local-batterj'  telephones.  He  asserted  that  the  auto- 
matic system  takes  less  than  half  the  time  of  the 
manual  in  making  a  connection.  Later  this  statement 
was  disputed  by  other  speakers,  who  demonstrated, 
apparently,  that  the  automatic  has  no  such  advantage 
as  this.  Mr.  Dyson  attacked  Mr.  Dommerque's  fig- 
ures of  cost  and  gave  a  statement  of  his  own,  show- 
ing a  great  saving  in  operating  and  maintenance 
expenses  in  favor  of  the  automatic.  He  admitted 
greater  first  cost  for  his  system,  but  figured  the 
saving  in  operators'  wages  and  other  items.  How- 
ever, he  allowed  but  3%  per  cent,  for  depreciation 
against  Mr.  Dommerque's  7%  per  cent.,  and  later 
came  in  for  pointed  criticism  on  this  point,  almost 
everybody  else  considering  that  3%  per  cent,  was  too 
low  an  estimate. 

Several  speakers  followed  Mr.  Dyson,  and  nearly 
all  were  in  favor  of  the  manual  system.  The  auto- 
matic was  denounced  as  having  too  many  contacts 
and  magnets,  as  being  too  complicated  and  too  apt 
to  get  out  of  order.  Mr.  L.  W.  Stanton,  however, 
thought  it  likely  that  the  automatic  would  prevail 
in  the  end.  But  the  manual  board  can  give  very 
fair  service  if  the  traffic  is  handled  intelligently. 
Mr.  Stanton  thought  that  a  combination  of  auto- 
matic selection  and  manual  operation  might  be  use- 
ful. To  this  Mr.  Dyson  objected:  "Why  stop  half 
way?  If  you're  going  in  for  automatic,  why  not 
have  it  completely  automatic?"  He  said  a  good 
machine  was  more  accurate  than  a  human  being. 
Others  objected  to  the  springs,  said  to  be  II  in  num- 
ber, in  the  automatic  telephone,  and  it  was  said 
that  there  were  only  two  springs  in  the  common- 
battery  instrument.  For  the  automatic  it  was  pointed 
out  that  it  permitted  of  continuous  operation,  day  and 
night,  even  in  the  smallest  exchanges,  and  that  it 
insured  secrecy  of  communication — thought  to  be 
an  important  point 

Of  course,  the  foregoing  is  the  merest  outline  of 
the  discussion,  which,  toward  the  close,  unfortu- 
nately drifted  into  something  like  a  commercial 
wrangle.  But  the  question  brought  up  is  one  of 
much  importance,  and  we  present  the  above  inade- 
quate summary  for  the  benefit  of  the  readers  of  the 
Western  Electrician. 
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At  the  annual  dinner  of  the  American  Institute 
of  Electrical  Engineers,  held  in  the  main  ballroom 
of  the  Waldorf-Astoria,  New  York  city,  on  the 
evening  of  February  nth,  Thomas  A.  Edison,  the 
distinguished  inventor,  was  the  guest  of  honor.  The 
dinner  had  many  unique  and  interesting  features  and 
was  altogether  a  brilliant  success.  Incandescent- 
lamp  decorations,  as  might  be  expected  at  an  Edison 
dinner,  were  used  with  tasteful  profusion.  Tliere 
were  festoons  of  lamps  around  the  galleries  and 
over  the  rostrum.  At  the  speakers'  table  four-can- 
dlepower  lamps  were  entwined  in  the  smilax  dec- 
orations. The  date  selected  was  Mr.  Edison's  birth- 
day, and  the  guest  of  the  evening  sat  under  a  group- 
ing of  57  lamps  arranged  in  honor  of  the  event. 
All  the  lamps  had  frosted  bulbs.  American  flags, 
the  state  shields  of  Ohio,  New  Jersey  and  New  York 
and  a  painting  of  Mr.  Edison's  birthplace  were  other 
features  of  the  decorations.  There  were  60  tables, 
each  set  for  eight  persons,  and  practically  all  the 
places  were  filled.  In  addition,  many  auditors  sat 
in  the  boxes  and  galleries.  When  the  ices  were 
served,  in  the  course  of  the  dinner,  it  was  found 
that  some  of  the  confections  had  taken 
the  shape  of  Edison's  inventions,  as  the 
historic  Edison  dynamo,  the  modern 
dynamo,  the  phonograph,  etc.  Tele- 
graph wires  were  strung  in  the  room 
from  a  "quad"  set  in  front  of  Mr.  Edi- 
son to  another  instrument  at  the  place 
of  Mr.  A.  B.  Chandler,  president  of  the 
Postal  Telegraph  Company.  Marconi 
wireless  apparatus  was  also  installed. 
During  the  progress  of  the  dinner  and  the 
post-prandial  exercises  the  entire  com- 
pany— and  it  was  a  distinguished  one — 
manifested  its  eagerness  to  do  honor  to 
Mr.  Edison.  There  was  much  enthusi- 
asm, and  the  whole  affair  was  brilliant 
and  pleasurable.  The  menus  were  elab- 
orate and  handsome  productions,  each 
bearing  Mr.  Edison's  autograph  and  a 
fine  picture  of  a  portrait  bust  of  the  in- 
ventor. This  picture  is  the  one  repro- 
duced herewith. 

A  noteworthy  feature  of  the  evening 
was  the  presentation  to  the  Institute  of 
the  deed  of  trust  of  the  Edison  Medal 
Association,  which  has  raised  a  fund. 
the  income  from  which  shall  be  applied 
annually  to  the  striking  of  a  medal  to  be 
presented  to  the  student  in  electrical 
engineering  in  the  United  States  or  Can- 
ada whose  thesis  or  recorded  research 
shall  be  deemed  most  worthy. 

Messages    from    President    Roosevelt 
AND   Others. 
Following  are  some  of  the  messages 
of  congratulation  read  during  the  even- 
ing : 

Thomas  A.  Edison,  Waldorf-Astoria,  New 
York:  I  congratulate  you  as  one  of  the 
Americans  to  whom  America  owes  much  and 
as  one  of  the  men  whose  life  work  has  tended 
to  give  America  no  small  portion  of  its  present 
position  in  the  international  world. 

Theodore  Roosevelt. 

Hearty  congratulations  on  birthday.  Sorry  not  to  be  pres- 
ent to  celebrate  twenty-fifth  anniversary  of  your  great  in- 
vention. Marconi. 

It  is  most  unfortunate  that  I  cannot  be  present  when  the 
"king  of  the  telegraphers"  is  to  be  crowned  with  the  medal 
crown.  Though  absent,  yet  I  here  profess  to  the  monarch 
loyal  and  unfaltering  allegiance,  swearing  to  render  him  at 
any  and  all  times  such  service  as  the  most  potent  head  of  the 
clan  that  ever  ruled  his  people  ever  received  from  his  humble 
and  devoted  subjects.  To  which  I  hereby  pledge  our  life, 
our  fortune  and  our  sacred  honor.  Long  live  "King  Edi- 
son the  First!"     "73"  to  one  and  all. 

Andrew    Carnegie. 
(Liegeman  to  Iving  Edison  the  First.) 

Hearty  good  wishes  to  Mr.  Edison.  I  look  back  with 
greatest  interest  to  his  brilliant  inventions  in  electric  light- 
ing and  telephony  which  I  had  the  greatest  pleasure  of  suc- 
cessfully maintaining  in  all   courts  in  England. 

Alverstone. 
(Lord  Chief  Justice  of  England.) 

I  join  heartily  with  the  American  Institute  of  Electrical 
Engineers  in  gratitude  to  Edison  for  his  great  electric  work, 
and  for  the  phonograph,  a  most  exquisite  and  instructive 
scientific  discovers',  and  for  his  many  other  useful  and  well- 
worked-out  inventions  for  the  public  good.  Kelvin. 

I  enthusiastically  join  in  the  honors  paid  to-day  to  my 
dear  and  illustrious  friend  Edison,  whose  system  I  am  proud 
to    have    introduced   first   into    Italy.  Colombo. 

_  Admiring  your  great  inventions,  Hungarian  friends  send 
sincerest   congratulations.  De   Fodor. 

_  The  electricians  of  France  send  their  heartiest  congratula- 
tions to  Mr.  Edison  on  the  occasion  of  the  ovation  in  his 
honor.  Mascart. 

Hearty  congratulations  to  our  honorary  member  of  the 
Elektrotechnischer    Verein    (Germany).         '      Emil    Naglo. 

Greeting  and  kind  wishes  to  American  Engineers.  Con- 
gratulations to  Edison  on  the  twenty-fifth  anniversarv  of  his 
invention    of   the    glow    lamp.  Gisbert    Kapp. 

Fraternal  greetings  to  the  American  Institute  of  Electrical 
Engineers.  AscOLl. 

(President  of  Italian  Society  of  Electrical  Engineers.) 

The  Institution  of  Electrical  Engineers  of  England  tenders 


fraternal   greetings   to  American   Institute  on  occasion   of  an- 
nual dinner.  Gray. 

Other  messages  were  received  from  Governor  Her- 
rick  of -Ohio,  Governor  Murphy  of  New  Jersey, 
Governor  Odell  of  New  York,  President  Francis  of 
the  St.  Louis  Exposition  and  Mayor  McClellan  of 
New  York  city. 

Opening   Speeches. 

After  the  dinner  had  been  served  and  a  standing 
toast  to  the  president  of  the  United  States  had  been 
drunk,  Mr.  Bion  J.  Arnold  of  Chicago,  president  of 
the  American  Institute  of  Electrical  Engineers,  made 
the   opening  address.     In  the  course  of  it  he  said  : 

"Although  the  electric  light  came  into  commercial 
use  in  iSSo,  followed  soon  by  the  electric  motor,  our 
Institute  was  not  founded  until  1884;  but  since  that 
time  the  growth  of  our  membership  may  be  taken 
as  indicative  of  the  rapid  development  of  the  art 
in  wliich  we  are  engaged,  until  we  now  have  a  mem- 
bership of  about  3,000  active  minds,  one-fifth  of 
whom  are  full  members,  scattered  not  only  through- 
out every  state  and  territory  of  the  United  States 
of  America,  but  throughout  almost  every  country 
where  civiHzed  man  exists. 

"These  men  are  now  engaged  in  teaching,  inves- 
tigating or  quietly  designing,   installing  or  directing 
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the  Operation  of  properties  which  have,  by  the  com- 
bined efforts  of  the  engineer  and  capitalist,  in  addi- 
tion to  increasing  the  comforts  and  conveniences  of 
mankind,  been  mainly  instrumental  in  adding  to  the 
material  wealth  of  the  world  something  over  $4,000,- 
000,000. 

"Nearly  30  years  ago,  when  as  a  boy  in  the  public 
school  of  a  western  prairie  town,  I  was  designated 
by  my  teacher  to  write  a  biography,  I  chose  as  my 
hero  the  man  whom  we  honor  to-night.  My  boyish, 
efforts  were  the  best  that  I  could  command,  and 
while  I  aspired  with  the  great  hopes  and  ambitions 
of  youth  for  a  career  of  achievement,  my  environ- 
ments were  so  foreign  to  those  necessary  for  a 
technical  calling,  that  I  little  dreamed  I  would  ever 
have  the  honor  of  representing  such  colleagues  on 
such   an  occasion  as  this. 

"Either  around  these  tables  or  associated  with 
us  in  similar  societies  across  the  waters  are  the  men 
who.  through  their  efforts,  have  converted  our  cities 
from  darkness  into  day;  increased  the  range  of 
human  speech :  bridged  our  oceans  for  the  trans- 
mission of  intelligence,  with  and  without  wires ; 
made  it  possible  to  preserve  the  human  voice  long 
after  the  speaker  has  passed  away ;  emancipated  the 
horse:  made  accessible  the  energ>'  of  the  water- 
power  of  the  world,  and  who  are  gradually  elimi- 
nating the  element  of  distance  in  the  transmission 
of  electrical  energ>%  until  the  steam  locomotive,  for- 
midable rival  that  it  is.  may  ultimately  be  superseded. 

"While  the  art  of  electric  lighting  is  now  fairly 
well  developed,  improvements  nre  f-Tadually  taking 
place,  the  great  field  of  eIectrochemi>tr\'-  is  rapidly 
opening  up,  and  the  electric-railway  question  is  as- 
suming vast  proportions.  Already  tlie  governments 
of  Sweden,  Switzerland    and  some  of  the  Australian 
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states  are,  on  account  of  the  high  cost  of  fuel,  con- 
sidering the  adoption  of  electricity  on  ?overnnieutal 
r,i:l\vays,  and  many  railway  comp.mii-.';  in  this  conn- 
try,  and  abroad,  are  now,  for  other  reasons,  equipping 
parts  of  their  hnes,  or  seriously  considering  it.  as 
exemplified  in  the  great  work  of  the  New  York  Cen- 
tral and  Pennsylvania  Railroad  companies  in  the  vi- 
cinity of  New  York,  by  means  of  which  the  steam 
locomotive  will  soon  disappear  from  this  city  for- 
ever. 

"The  engineer  has  waited  long,  but  it  may  be 
truthfully  said  that  this  is  his  age,  for  no  longer 
i*  his  work  misunderstood  by  the  intelligent.  It  is 
now  recognized  that  the  preparation  necessary  to 
enable  him  to  discharge  his  duties  in  the  higher 
branches  of  his  profession  is  as  arduous  and  as  thor- 
ough as  are  those  required  for  the  other  great  pro- 
fessions. 

"Furthermore,  it  is  recognized  that  while  great 
works  have  been  accomplished  in  the  past  and  are 
now  being  carried  on  by  engineers  who  were  not 
technically  educated  in  their  youth,  but  who  suc- 
ceeded in  spite  of  the  difficulties  incident  to  such 
careers,  the  changes  which  have  taken  place  during 
the^  last  decade  make  it  necessary,  for  those  who 
aspire  to  excel  in  this  calling,  to  take  their  technical 
courses  early  and  thoroughly.  While  our  guest  this 
evening  is  a  distinguished  example  of  Viihat  can  be 
accomplished  without  such  a  training,  he,  neverthe- 
less, after  having  taught  himself  and 
many  others,  recognizes  the  tendency  of 
the  limes,  and  by  his  participation  in 
these  exercises  lends  his  name  and  his 
influence  in  the  right  direction  for  the 
guidance  of  the  youth  of  the  fulijre. 

"It  is  right  that  we  should,  from  time 
to  time,  select  from  among  our  number 
those  most  deserving  and  honor  them 
by  establishing  in  their  names  such  marks 
of  distinction  as  may  seem  proper.  It 
is  especially  fortunate  that  our  profes- 
sion is  so  young  that  we  can  select  for 
our  first  distinction  the  one  whom  we  all 
agree  now  the  most  deserving,  and,  in- 
stead of  honoring  him  after  he  has 
passed  beyond  the  appreciation  of  earthly 
honors,  we  are  able  to  Itave  him  with 
us  to-night,  to  see  and  to  feel  the  es- 
teem in  which  he  is  held  by  his  proteges, 
who  recognize  in  him  not  only  a  man  of 
great  natural  genius,  but  also  the  exem- 
plification of  what  has  been  defined  as 
genius  itself — the  ability  for  hard  work." 
At  the  conclusion  of  his  address  Pres- 
ident Arnold  turned  the  assemblage  over 
to  the  tender  mercies  of  Mr.  T.  Commer- 
ford  Martin  of  New  York,  who  grace- 
fully performed  the  duties  of  toastmas- 
ter.  In  eloquent  phrase  Mr.  Martin 
introduced  the  honored  guest  of  the 
evening.  Among  other  things,  he  said : 
"I  am  sure  you  will  agree  with  me 
that  the  American  Institute  of  Electrical 
Engineers  could  find  no  worthier  hero 
and  no  greater  boon  to  mankind  to  sig- 
nalize than  the  man  and  the  theme 
around  wdiom  to-night  we  twine  the 
laurel  wreaths  of  our  admiration  and 
our  love.  It  is  no  meteoric  career  that 
flashes  momentarily  upon  our  d.izzled 
gaze  to-night,  but  one  of  steady  glow 
and  stately  swing  across  the  starry 
heaven  of  achievement.  And  yet,  while 
it  is  no  meteoric  career  in  whose  life 
story  we  pass  a  milestone,  it  has  been 
adventurous  and  romantic  to  a  degree — 
it  has  been  broadly,  typically,  wholly 
American.  In  this  country,  in  this  re- 
public, whose  name  is  a  synonym  for 
freedom  and  liberty,  one  of  whose  fathers  was  also 
our  father — Benjamin  Franklin — this  worthy  and 
modest  successor  of  his  has  been  freer  than  he  would 
have  been  anyw-here  else  in  the  world  to  work  his 
discoveries  and  his  inventions,  to  enlist  the  capital 
and  the  labor  equal  to  their  exploitation,  and  to  be 
welcomed  by  a  public  everv'  ready  for  every  new  thing 
that  adds  to  the  resources  of  civilization.  I  have 
ventured  to  associate  the  name  of  our  guest  of  the 
evening  with  that  of  Benjamin  Franklin,  as  one 
whom  we  expect  to  see,  in  future  years,  alongside 
of  him  in  the  American  Hall  of  Fame. 

"The  founding  of  this  medal  should  be  an  in- 
centive and  an  encouragement  to  every  ambitious 
>'Outh  in  America,  and  should  lead  him  to  recall  the 
lad  in  the  modest  hamlet  in  Ohio,  the  cheer}'  little 
newsboy  in  Detroit,  the  half-shod,  half-frozer.  op- 
erator struggling  bravely  for  a  job  along  the  icy 
pikes  of  the  central  states,  the  untutored  experi- 
menter in  Boston,  taking  eagerlj'  fees  for  lectures 
on  electricity  that  he  was  too  modest  to  deliver,  the 
embrj'onic  inventor  in  New  York.  tr'.:b-.-;taked  by 
a  far-sighted  Wall  Street  banker  with  his  first  stock 
ticker:  the  deaf  investigator  -it  Menio  Park,  taking 
splendid  retaliation  on  his  affliction  by  preser\-ing 
forever,  w'ith  his  phonograph,  our  human  speet  h ; 
the  prolific  patentee  for  30  years  keeping  the  path- 
way to  the  Patent  Office  hot  with  his  footsteps,  aiut 
the  man  who,  taking  in  his  Promethian  hand  tins 
crystri!  bulb,  gave  to  us  and  the  w-orld  a  m^\'  and 
glorious  light  such  as  never  was  before  on  land  or 
sea — Thomas  Alva  Edison.  Charge  your  glasses! 
Lift  them  high !  Shout  three  cheers  to  him!  (Great 
applause  and  cheering.) 

"Mr.  Edison  has  flatly  declined  to  speak.  He 
knows  he  can,  but  he  won't.     In  substitution  for  a 
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speech,  he  has  been  good  enough  to  prepare  a  tele- 
graphic response,  and  Mr.  A.  B.  Chandler,  president 
ci  the  Postal  Telegraph-cabk  Company,  v/ho  y:ave 
>ir  Ediscn  his  first  job  as  an  electrical  engineer, 
has  kindly  undertaken  to  receive  the  mes.mge  which 
JVlr.   Edison   will   send." 

Mr.  Edison's  Response. 

Mr.  Edison  then  transmitted  the  following;  mes- 
sage over  the   telegraphic  circuit : 

"I  want  to  thank  you  first  of  all,  my  fellow  mem- 
bers of  the  American  Institute  of  Electrical  Engi- 
neers, for  the  great  honor  done  me  in  thus  cele- 
brating my  birthday,  associated  with  the  twenty-fifth 
anniversary  of  the  completed  development  and  suc- 
cessful introduction  of  the  incandescent  lamp.  Your 
expressions  of  good  will  gratify  me  deeply.  While 
I  cannot  but  rejoice  at  the  place  which  the  incandes- 
cent-lighting art  has  made  for  itself  among  the 
inestimable  comforts  and  conveniences  of  civilizaiio;;, 
I  feel  that  my  share  in  the  work  is  exaggerate.i  by 
this  prominence  given  me  to-night. 

"To  my  old  friends  and  associates  who  have 
founded  the  Edison  Medal  in  the  Institute.  I  can 
but  e-xtend  you  thanks  aeain.  If  I  could  do  it  in 
return,  I  would  found  a  medal  for  everyone  of  you, 
for  you  are  just  as  much  entitled  to  recognition  as 
I  am.  You  .gave  me  your  friendship  and  loyalty, 
your  watchful  days  of  toil  and  sleepless  nights  of 
anxiety.  Some  of  you  helped  to  perfect  the  art  by 
your  engineering  skill,  your  legal  ability,  your  finan- 
cial  aid. 

"The  early  days  were  enough  to  tire  out  anyone's 
courage  and  persistence,  but  you  stood  it  all,  and 
you  put  up  with  me  into  the  bargain.  (Laughter.) 
Now.  in  noble  revenge  for  the  burdens  I  put  on  you 
and  in  addition  to  all  the  evidences  of  friendship 
in  the  past,  you  add  this  unusual  token  of  continued 
affection.  I  should  not  be  human  if  I  were  not  pro- 
foundly  affected   and    deeply   grateful. 

"This  medal  is  founded  to  encourage  youn.g  men 
to  devote  their  best  thought  and  work  to  electrical 
development.  I  rejoice  in  this  stimulus  to  harder 
study.  Better  trained  and  educated  than  -.vere  we 
r'oneerp  of  the  times  before  ever.-  college  and  uni- 
versity had  its  electrical  course,  thc^-i  coming  men 
nf  the  future  should,  and  I  believe  vnl'K  carry  for- 
ward to  triumphs  and  arts  heretofore  undreamt  of 
t'le-rrinciples  and  applications  of  electricity  to  which 
I  have  tried  humbly  to  devote  my  life  and  energies 
from  the  hour  my  hand  first  touched  the  key. 
("Great  applause.)  God  bless  them,  and  yov,.  my 
dear  friends,  and  this  American'  Institute  of  Elec- 
trical  Engineers." 

The   Edison    Med.\l. 

"Mr.  Martin  called  upon  Mr.  Samuel  Insull  of 
Chicago,  president  of  the  Edison  Medal  Association, 
to  transfer  the  medal  and  deed  of  gift  to  the  keeping 
of    the    Institute.     Mr.    Insull    said : 

"I  appreciate  greatly  the  opportunity'  afforded  me 
of  representing  on  this  occasion  the  Edison  ^Icdal 
.Association,  and  of  presenting,  on  its  behalf,  to  our 
hosts  of  this  evening,  the  American  Institute  of 
Electrical  Engineers,  as  trustee,  the  fund  raised  to 
found  and  endow  an  Edison  medal  to  go  each  year 
to  that  student  in  electrical  engineering  whose  thesis 
or  recorded  research  shall  be  deemed  most  ^vorthy 
of  honor."  Mr.  Insull  read  some  extracts  from  the 
deed  of  gift  and  continued ;  "I  take  pleasure.  Mr. 
President,  in  handing  you  this  trust  deed,  with  the 
full  confidence  that  the  medal  will  be  bestowed  for 
all  time  to  come  in  the  manner  inrendel  by  the 
doners."  Mr.  Insull  then  handed  the  deed  of  trust 
to   President  Arnold,  and  proceeded  thus: 

"It  is  an  especial  personal  pleasure  to  me,  as  one 
of  Mr.  Edison's  old  employes,  to  be  associaU-d  with 
this  movement  for  the  purpose  of  doing  honor  to  rlie 
illustrious  guest  of  the  evening  and  as  marking  the 
twenty-fifth  anniversary  of  the  introduction  of  ihe 
Edison  incandescent  lamp.  The  development  of  5 
vast  industry  of  electric  light  and  electric  power 
with  which  so  many  present  are  associated  dates 
(with  the  exception  of  series  arc  )\g);ting)  from  the 
original  work  of  Mr.  Edison  on  the  incandescent 
lamp.  If  you  wish  to  trace  the  early  history  of  the 
arc,  you  need  scarcely  go  further  than  the  records 
of  the  United  States  Patent  Office,  where  you  will 
find  ample  evidence  to  show  that  Mr.  Edison  is,  be- 
yond all  question,  the  father,  and  I  might  almost 
say,  the  creator,  of  this  great  lighting  industry. 

"Those  prominent  and  distinguished  experimenters 
who,  prior  to  and  contemporaneously  with  Mr.  Edi- 
son, sought  to  produce  a  commercial  incandescent 
lamp,  followed  the  path  hewn  out  for  them  by  the 
early  series  arc-light  experimenters.  They,  as  a  re- 
sult, made  the  mistake  of  producing  a  low-resistance 
lamp  operating  in  series,  and  consequently  requiring 
a  varj'ing  potential,  resulting  in  a  system  impossible 
to  operate  on  a  large  scale.  It  remained  for  Mr. 
Edison,  with  a  foresight  almost  supernatural,  to 
see  that  what  was  needed  was  a  constant-potential 
system,  which  would  respond  to  the  demand  of  every 
kind  of  service,  and,  as  a  result,  he  gave  us  the 
high-resistance  lamp,  the  multiple-arc  and  feeder 
systems,  embodying  principles  which  all  successful 
inventors  have  since  been  compelled  to  employ  in 
their  distribution  systems — whether  dealing  with  di- 
rect or  alternating  currents,  with  systems  of  light- 
ing (except  series  arc  lighting),  and  with  systems 
of  electrical  power,  wdiether  moving  or  stationary. 
Tn  short.  Mr.  Edison  gave  us  as  the  result  of  his 
brilliant  inventive  work  at  Menlo  Park  tli.'  cardinal 
engineering   principles    of    the    great    industrv'    with 


which  his  name  is  so  intiniitely  associated,  and  in 
making  these  contributions  to  scientific  and  industrial 
progress  he  achieved  such  a  position  that  I  think 
posterit}'  will  not  adjudge  us  of  undi;e  enthusiasm 
if  we  name  him  as  the  greatest  electrochemical  e.x- 
perimenter  and  the  first  electric-light  cngmeer  of 
his  day. 

"It  is  not  alone  as  the  experimenter  and  inventor, 
as  the  mathematician  and  engineer,  of  this  industry 
that  Mr.  Edison  is  entitled  to  recognition.  It  sho'jld 
be  borne  in  mind  that  at  the  time  of  his  firs;  exhibit 
of  his  light  and  power  system  on  a  considerable 
scale  at  Menlo  Park  in  the  winter  of  rSSo  there 
were  no  factories  for  the  production  of  the  apparatus 
required  for  use  in  connection  with  the  system,  nor 
were  there  in  existence,  except  in  their  crudest  state, 
anj'  of  the  numerous  appliances  used  between  the 
generator  and  the  lamp,  and  which  have  since  be- 
come everyday  necessities.  These  appliances  had  to 
be  developed  and  factories  for  their  manufacture 
organized  before  it  was  possible  to  build  the  first 
plant  and  distributing  system,  which  was  successfully 
started  in  New  York  'in  the  fall  of  1882.  Things 
which  to-day  we  do  as  a  matter  of  course,  because 
llicy  have  been  done  by  others  before  us,  presented 
great  difl5culties  in  the  first  10  years  of  the  25  years 
which   this   occasion   marks. 

"AH  these  matters  were  dealt  with  under  the 
guiding  hand  of  Mr.  Edison  himself.  The  credit  of 
carrj'ing  his  great  work  as  an  inventor  to  a  success- 
ful commercial  issue  is  therefore  due  to  him,  and 
thus,  besides  being  the  inventor  of  his  electric-light 
and  power  system,  he  was  in  every  sense  the  captain 
of  the  great  industry  resulting  from  his  successful 
laboratory  \vork. 

"I  will  not  attempt  on  this  occasion  to  mention 
tile  other  branches  of  electrical  work  in  which  Mr. 
Edison  has  so  greatly  distinguished  himself  as  an 
inventor  and  in  connection  with  which  he  has  con- 
tributed so  much  to  the  industrial  development  of 
our  time.  What  he  has  done  outside  of  the  electric- 
light  and  power  field  would  be  a  sufficient  life's 
work  for  most  men. 

"The  work  that  he  has  accomplished  should  prove 
a  great  inspiration  to  future  generations  of  students 
of  the  electrical  engineering  profession.  When,  as 
a  result  of  competing  for  the  Edison  medal,  which 
we  hope  will  prove,  so  to  speak,  the  'blue  ribbon' 
of  the  profession,  they  study  the  life  of  the  great 
master  after  whom  this  prize  is  named,  they  will 
find  that  without  any  of  the  advantages  of  collegiate 
education,  without  any  early  training  except  that 
gained  as  a  train  boy  and  telegraph  operator,  blessed 
with  little  beyond  a  quick  mind  and  a  strong  con- 
stitution, but  with  a  will  to  work  and  a  great  power 
of  concentration,  this  country  boy  from  the  West 
rose  from  so  lowly  a  beginning  to  be  the  foremost 
electrical  inventor  of  his  time." 

Professor  A.  E.  Kennelly  of  Harvard  University, 
past-president  of  the  Institute,  accepted  the  gift  in 
behalf  of  that  body.  He  said  that  the  very  existence 
of  the  Institute  was  indirectly  due,  in  his  belief,  to 
the  stimulus  which  the  electrical  arts  and  sciences 
received  about  the  year  in  which  the  Institute  was 
born  by  the  labors  of  Mr.  Edison.  "In  applied  elec- 
tricity our  guest  of  honor  is  a  pioneer  of  pioneers," 
said  Dr.  Kennelly.  "Whether  it  was  Prometheus  or 
Ben  Franklin  who  first  snatched  fire  from  heaven, 
it  was  Edison  who  first  succeeded  in  imprisoning 
the  spirit  of  fire  in  the  globe  of  the  incandescent 
lamp,  so  that  we  can  all  command  this  spirit  to  dis- 
pel the  gloom  of  night  and  gladden  the  departure 
of  the  setting  sun. 

"Broad  and  generous  are  the  terms  of  the  deed 
lying  before  us.  Although  our  Institute  is  a  cor- 
poration under  the  laws  of  the  state  of  New  York, 
this  deed  declares  that  any  youth,  of  any  country, 
educated  at  any  college  or  institution,  from  Texas 
to  Labrador  or  to  the  Behring  Straits,  may  qualify 
for  this  medal.  Applied  science  and  pure  science 
know  no  barriers,  know  no  marks  upon  the  marks, 
and  only  understand  and  recognize  the  barriers  of 
the  unachieved  and  the  unknown.  The  action  taken 
here  this  evening  should  stimulate  every  worker  in 
electrical  interests  all  over  this  globe.  I  hope  that 
this  medal  from  year  to  year  will  inculcate  some  of 
the  spirit  in  which  this  inventor  strove  and  accom- 
plished. It  is  a  favorite  saying  of  his  that  inspira- 
tion, in  the  main,  is  only  another  way  of  spelling 
'perspiration,'  and  that  there  is  no  secret  so  deep 
in  nature,  so  recondite  or  remote,  but  persistent  and 
ardent  human  labor  will  bring  it  to  the  surface. 
For  that  proposition  this  medal  and  this  Institute 
stand." 

Tributes  from  Colleges  .\nd  Electric.\l  Societies. 

Professor  Cyrus  F.  Brackett  of  Princeton  Univer- 
sity on  behalf  of  the  colleges  and  universities  of  the 
United  States  and  Canada,  accepted  such  responsi- 
bility as  the  founding  and  purpose  of  the  Edison 
medal  confer.  He  remarked  of  Edison  that,  "Wher- 
ever this  man  may  go  in  the  wide  world,  his  path- 
way will  be  lighted  by  the  results  of  his  own  gen- 
ius." Speaking  of  electrical  college  courses.  Pro- 
fessor Brackett  said :  "The  colleges  and  universi- 
ties should  provide  courses  in  which  the  mathemat- 
ical theory  of  electricity  shall  be  thoroughly  taught 
and  mastered.  Practical  courses  in  electrical  meas- 
urements and  in  the  testing  of  electrical  appliances 
should  illustrate  the  theo^>^  As  preparatory  to  such 
work  the  student  should  be  well  versed  in  the  Eng- 
lish language,  so  as  to  express  himself  easily  and 
clearly,  and  he  should  have  a  working  knowdedge  of 
French  and  German.  That  he  should  have  a  thor- 
ough  grounding  in   mathematics   goes   without  say- 


ing. A  differential  equation  should  not  disconcert 
him.  Physics  and  chemistry  should,  of  course,  be 
insisted  upon,  for  electrical  engineering  is  only  a 
special  exploiting  of  those  sciences.  If  for  any  rea- 
son the  student  has  not  made  this  preparation  com- 
plete, his  deficiency  must  be  made  up  during  the 
course.  The  student  should  be  familiar  with  ac- 
counts and  affairs,  and  this  should  be  secured  in  his 
course  of  preparation.  With  the  preparation  and 
course  just  sketched  and  a  suitable  training  in  the 
shop,  the  student  may  hope  to  become  an  electrical 
engineer  in  the  course  of  some  years  of  patient  and 
diligent  work." 

Joseph  B.  McCall  of  Philadelphia  responded  for 
the  Association  of  Edison  Illuminating  Companies. 
He  welcomed  the  opportunity  to  pay  tribute  to  the 
distinguished  guest  of  honor.  The  Association  of 
Edison  Illuminating  Companies  has  grown  from 
five  companies  in  1885  to  72  companies  in  1903. 
Since  its  organization  meetings  have  been  held  an- 
nually .at  different  places  ithroughout  the  country, 
and  much  that  is  best  in  the  present  state  of  the 
business  has  been  the  result  of  the  dissemination 
of  ideas  and  experiences  exchanged  at  the  meeting, 
gained  from  actual  practical  operation.  At  the  St. 
Louis  Exposition  there  will  be  an  Edisonian  ex- 
hibit, suggested  by  Mr.  Insull  and  made  bv  the  Edi- 
son A.ssociation,  and  now  being  prepared  under  Mr. 
Insull's  direction  with  great  care  and  thoroughness, 
showing  the  great  development  from  the  small  dyna- 
mos in  the  beginning  to  the  great  installations  in 
the  modern  central  stations. 

Charles  L.  Edgar  of  Boston  spoke  for  the  Na- 
tional Electric  Light  Association,  which,  he  said, 
was  very  glad  to  take  its  part  in  paying  tribute  to 
Mr.  Edison  and  to  the  twenty-fifth  anniversary  of 
the  introduction  of  the  incandescent  lamp.  Mr.  Ed- 
gar concluded  as  follows:  "I  remember  that  when 
I  went  to  Menlo  Park  in  1882  and  was  told  to  report 
at  Garrick  Street  tQ  Charles  L.  Clark  and  W.  S. 
-Andrews,  I  considered  it  an  honor  to  be  connected 
u-ith  anything  that  bore  the  name  of  Edison. 
Iwenty-two  years  later  I  am  still  of  the  same  opin- 
ion. I  know  of  no  business  in  the  w^orld  wdiich  is 
so  interesting  and  has  so  many  opportunities  as  the 
business  in  which  the  most  of  us  are  engaged.  I 
know  of  no  phase  of  our  work  which  is  so  pleasant 
or  so  thoroughly  satisfactory  as  the  associations 
which  we  are  able  to  continue  with  Edison  men  and 
with  Mr.  Edison.  Some  of  us  in  recent  years  have 
seen  very  little  of  Mr.  Edison  himself,  but  I  for  one 
can  say  that  in  looking  back  to  my  earlier  associa- 
tions with  him,  whatever  may  be  my  feelings  of  ad- 
miration, of  honor,  and  of  respect,  more  than  half 
of  the  total  is  made  up  of  my  feeling  of  affection." 

Mr.  Edgar's  was  the  last  speech  on  the  pro- 
graiTune.  and  after  a  pohtograph  had  been  taken,  the 
gathering  dispersed. 

Names  of  Those  Present. 

The  list  of  the  names  of  those  present  who  had 
places  at  the  tables  is  as  follows : 


Ad.ims,  C.  C. 
Adams.   E.    D. 
.\yIsworlh,  _T.    W. 
.\vIs\vortIi,  Airs.   T.  W. 
Ashe,  S.  W. 

Arnold,    Mrs.    Gcraldinc. 
Arnold.    Bion   .T. 
.Arnold,    Miss    Maude. 
.'\rbopost.   Ralph. 
.'\rbuckle.  John. 
.\nson,    F.    R. 
Anson,  Mrs.    F.   R. 
Andrews,  W.    S. 
Andrews,   Mrs.    W.    S. 
Andrews,   W.    C. 
Andrew.    T.   D. 
B.irncs.    H.   H.,    Tr. 
Barr.    T.    B. 
Batchclor,  Chas. 
Batchclor,    Miss. 
Bates,    Chas.    A. 
Bates,  Mrs.  Chas.  A. 
Baker,   W.    H. 
Barry.  David. 
Barrv,    Mrs.    David. 
Bates.  F.    C. 
Beckwith,  Miss. 
Bertram.  Jas. 
Bevcs,  A.   S. 
Berggren,  E.  J. 
Beran,   Theo. 
Benton,    C.    A. 
Bcntlcy.  W.   H. 
Berliner.    Dr.    A. 
Beach,  R.  H. 
Beach.  Mrs.  R.   II. 
Eeal,  W.    R. 
Bell.  T.   R. 
Bell,  A.   C. 
Bell,  C.  T. 
Berg,  G.   H. 
Billings.    Miss  H. 
Bijur,  Jos. 
Blish,  J.   B. 
Blake,    H.    W. 
Blake,  Mrs.  H.  W. 
Blake,  S.  H. 
Bryant.  W.  C. 
Brevoort.    Mrs.    W.    H. 
Brady,   N.    F. 
Bradley,  C.   S. 
Bradley,  Mrs.  C.  S. 
Brackett,    C.    F. 
Brown,    Frank. 
Bowkcr,   R.    R. 
Bowker,  Mrs.   R.   R. 
Bottomley,    J. 
Bottomlev,    Mrs.    J. 
Bolles,   F.   G. 
Boll,   A. 
Bruch,  C.  P. 
Barclay,  J.    C. 
Bradfield,  W.  W. 
Burt,  B.  T. 
Burke,   Jas. 
Burke,  Mrs.  Jas. 


Buck,   H.   W. 
Burch,  Miss  Martha. 
Carlebach,    W.    M. 
Carty,  J.   J. 
Gassier,    Louis. 
Campbell,    H.    A. 
Cecil,   Thomas. 
Chamberlain,    J.    C. 
Chandler,  A.  B. 
Chandler,   Mrs.   A.   B. 
Chandler,    Dr.    C.    F. 
Cliandler,  A.  E. 
Chandler,    Mrs.    A.    E. 
Chandler,  Alex. 
Childs,    S.    W. 
Childs,   Mrs.   S.   W. 
Clinnoek,   F.  R. 
Clark.  W.  J. 
Clark,    W.    S. 
Clark,    T.    F. 
Clark,  Chas.  L.  W. 
Clark,  Mrs.    Chas  L. 
Clise,    Miss   Janice. 
Coles,  E.  P. 
Collins,  A.  F. 
Coues-Page,    L. 
Coues-Page,    Mrs.    L. 
Counselman,  L. 
Coffin,    C.   A. 
Coffin.   Mrs.    C.    A. 
Cowling.    J.    F. 
Clowry,   R.   G. 
Curtis.    C.    G. 
Grossman,  T.  E. 
Clifford.   H.    E. 
Davis,    S. 

Donaldson,    W.   W. 
Dennison,   E.   W. 
Doolittle,    T.    B. 
Doolittle,    Mrs.    T. 
Dooling,   Thos. 
Donshea,  W.  J. 
Donshea,  Mrs.  W.  J. 
Dowling,  R.  K. 
Dowh'ng,  Mrs.  K.  E. 
Drake,    F.    E. 
Drake,   Mrs.   F.    E. 
Dunn,  G.  S. 
Durant,    Mr. 
Dyer.    R.    N. 
Duncan,  Louis. 
Emmet,  W.  L.   R. 
Elliott,    Ales. 
Eglin,  W.    C.   L. 
Edwards,  C.  V. 
Edwards,  H.  M. 
Edwards,  Mrs.  H.  M. 
Edgar.   C.   L. 
Edgar,    Mrs.    C.   L. 
Eastwood,   A.    C. 
Edison,  T.  A. 
Edison,  Mrs.  T.  A. 
Edmonds,  S.   O. 
Edmonds,  Mrs.  S.  O. 
Erben,    H.    F.    T. 
Estabrook,  H.  D. 
Ewing.  G.   C. 
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Faxon,    Mrs. 
IHetchcr,    W.    H. 
Fearons,    G.  H. 
I'liess.   R.   A. 
Forsvth,  J.    C. 
Foster,  H.  A. 
Freid,  C.  T. 
Fritz,  John. 
Gartley,    A. 
Gawtrey,  L.   E. 
Gherardi,    B. 
Gilbert,  E.  E. 
Gilmore,    W.   E. 
Gilraore,   Mrs.  W.   E. 
Gillette,  J.   W. 
Gray,  A.   A. 
Goldsborough,  \V.   E, 
GoMschmidt,   E.    W. 
Gonzenback,   E. 
Gordon,  H.   D. 
ouy,  G.  H. 
Griffin,   Eugene. 
Hall,  John. 
Hammer,  W.  J. 
Hammer,  Mrs.  W.  J. 
Hanger,  J.   M. 
Hall,  Washington. 
Harris,  G.  A. 
I-Iaskins,    C.    D. 
Haskins,  Mrs.   C.  I). 
Hastings,    F.    S. 
Hatzel,    T.    C. 
Hawks,  "H.    D. 
Herzog,    F.    E. 
Henderson,  A. 
Henshaw,  F.  V. 
Herreshoff.    F. 
Hewitt,   Peter    Cooper. 
Hedley,  Frank. 
Hine,     Henry. 
Howell,    I.    W. 
Howell,   Mrs.  J.    W. 
Howell,    W.    S. 
Hunt,    C.    W. 
Hunt,  Mrs.   C.  VV. 
Hughes,    C.    T. 
Hughes,   Mrs.    C.    T. 
Hutchinson.    F.    L. 
Hartman,  H.  T. 
Hartman,    Mrs.    H.    T. 
Holmes,  F.  S. 
Insull,    Samuel. 
Insull,    Mrs.    Samuel. 
Insull,    M.   J. 
Irwin,  P. 
Tenks,    W.   J. 
Jenks,   Mrs.    W.    J. 
Jenkins,    A.    E. 
Jackson,  F.   E. 
Johnston,    R.     H. 
Johnson,   \V.    H. 
Jones,  Miss  C.  M. 
Jones,    F.    W. 
Jones,    ilrs.    F.    W. 
Jones,    Paul    E. 
Jones,  Mrs.  Paul  1^. 
"judson,   PI.    C. 
Kater,  J.   C.       . 
Kciley,  J.    D. 
Kelsey,  F.  W. 
Kennelly,  A.   E, 
Kecch,    G.  ,C. 
Kintner,    C.   J. 
Knnball,  F.  H. 
Kitten,  F. 
Knowles,    E,     R. 
Koiner,  W.    C. 
Latey,    H.    G. 
Lansley,    W.   J. 
Latham,  E.    E. 
Lieb,  J.   W.,  Jr. 
Lieb,  Mrs.  J.  W.,  Jr. 
Leslie,  E.   A. 
Leslie,   Mrs.   E.    A. 
Leslie,  Miss  Florence  M. 
Lillibridge,  Miss. 
Leithauscr,    Miss    Marie. 
Lewis,    Eugene    H. 
Lip|)incott.  Miss  II.  B. 
Logan,    W.    S. 
Lovejoy,  D.  R. 
Lovej'oy,  J.    R. 
Lozier,   R.   T.   E. 
Lodyguine,   A. 
Lupke,    Paul. 
McClure,   H.  H. 
McCall,  J.   E. 

McCall.  Mrs.  J.  E. 
MacAnclrew,  A.  G. 
.MacAndrtw,   Mrs.  A.   G 

McLean,    Thos. 

Maliar,    E.    W. 

Mallory,   VV.    S. 

Mallory,  Mrs.  W.  S. 

Marsden,   W.   R. 

Marsh,   C.    D. 

Marsh,  Mrs.    C.    D. 

Martin,    T.    C. 

Martin,  K.  G. 

Mahony,  T.  J. 

Mailloux,   C.   O. 

Mailloux,  Mrs.   C.   O. 

Marshall,  N. 

Matcham,    C.    A. 

Mitchell.    R.    P. 

Miller,   W.    H. 

Miller,    G.   E. 

Morrison,  G.   F. 

Morris,   Elmer    P. 

Morris,    Mrs.    Elmer    P. 

Moneypenny,   N.   N. 

Moneypenny.   Mrs.   N.    N. 

Moore,  W.  E. 

Moore,  W.  E. 

Moses,   Dr.    O.   A. 

Mullin,  E.    H. 

Mullin,  Mrs.  E.  H. 

Mullaney,   T.    F. 

Mullaney     Mrs.   T.    F. 

Mullen,    Mrs. 

Munroe,    G.   H. 

Munroe,   Mrs.    G.    H. 

Murray,   T.    E. 

Murray,  Mrs.  T.    E. 

Nesbit,  Wm. 

Nicholson,    S.    L. 

Ormrod,    Geo. 

Patterson,  John. 

Paine,  F.    E.    H. 


Packard,  G.  F. 
Page,    A.    D. 
Page,   Mrs.  A.  D. 
Parker,    H.    C. 
I'attison,    C.    E. 
Pattison,    F.    A 
Peck,   E.    F. 
Pikler,  Henry. 
Pearson,   W.   A, 
Pippey,    Mrs.    E.    Y. 
Pope,  R.   W. 
Pomerov,   L.    R. 
Price,    C.   W. 
Price,  Mrs.   C.  W. 
Kafu,    Robert. 
Rayburn,    C. 
Kandall.  W.   H. 
Reed,    F.    H. 
Reed,    Mrs.    F.    H. 
Reid,   W.  P. 
Rcid,   Mrs.   W.    P. 
Reiff,   J.    C. 
Reist,    H.    G. 
Kennard,   J.    C. 
Rice,  Calvin  W. 
Rice,   E.   W.  Jr. 
Rice,  Mrs.  E.  W.,  Jr. 
Richardson,  H.    C. 
Ridgeway,  A.  C. 
Ries,   E.  E. 
Rogers,   Nelson. 
Rogers,  O.  A. 
Rogers,-  Mrs.    O.    A. 
Rushmore,   D.    B. 
Russell,    Mr. 
Russell,    Mrs. 
Ryan,    W.    D'A. 
Schafer,    O.    M. 
Schwartz,  Carl. 
Scheffler,  F.   A. 
Seheffler,  Mrs.   F.    A. 
Schnuck,    E.    F. 
Scott,  C.  F. 
See,  A.  B. 
See,  Mrs.  A.   B. 
Serrell,   L.    W. 
Sever,  G.   F. 
Sheldon,  S. 
Sheldon,  Mrs.    S. 
Sherman,  R.  M. 
Sinclair,    Angus. 
Skinner,    Miss   L.    A. 
Skirrow,  J.  F. 
Skirrow,   Mrs.    T.   F. 
Smith,  A.    H. 
Smith,   Oberlin. 
Smith,    Mrs.    Oberlin. 
Smith,   Tesse  M. 
Smith,  Mrs.  Jesse  M. 
Smith,    D.    S. 
Smith,   Eben. 
Smith,  H.   W. 
Summers,  L.  L. 
Spencer,  J.    E, 
Sperry,  E.  A. 
Spier,    C.  L. 
Spier,  Mrs.    C.   L. 
Sprague,   F.  J. 
Sprague,  Mrs.  F.  J. 
Sprague,   C.    M. 
Stanton,  L.    W. 
Stephens,   Miss. 
Stephenson,    Henry, 
Stratton,   F.   A. 
StilKvell,  L.   B. 
Swasey,    Ambrose. 
Swascy,   Mrs.   Ambrose. 
Taltavall.  J.    B. 
Taylor,   E.    R.  , 
Tavlor,    Mrs.  E.   R. 
Taylor,    J.    W. 
Taylor,   Zachary. 
Taylor,    F.    H. 
Taylor.  R.  C 
■Iburber,    H.    F. 
Thomson,  E, 
Tliompson,  R.  H. 
'I'homoson,    Mrs.    R.    H. 
'I'ownley,     Calvert. 
'rurner,    H.    W. 
Turpin,    M.    Curry. 
Upton,  F.    R. 
Upton,   Mrs.    F.    R. 
Upton,    Miss. 
•  Usher,  G.  H. 
Usher.   Mrs.    G.   H. 
Van  Rioer,  T.    C. 
Van  Riper,  Mrs.    J.    C. 
Van  Every,  J.    B. 
Vail.  J.  H. 
Vansize,    W.    E. 
\''om   Baur,    C.   H. 
Wallbridge,    Mrs. 
Ward,    Geo.    G. 
Ward,  Mrs.  Geo.   G. 
Wagner,    H.   A. 
Wagner,  Mrs.  H.  A. 
VVakeman,  J.   M. 
Wakeman,  Mrs.  J.  M. 
Waldron.    H.    H. 
Westinghouse,    H.    H. 
Weber,   Peter. 
W'ellman.   S.    T. 
Wells,   W.    F. 
Wells.    Mrs.    W.    F. 
Wetzler,   Jefferson. 
Wheeler.    E.    P. 
Wheeler.    Schuyler    S. 
White,    T.    G. 
White,   "Mrs.    J.    G. 
White.   W.  F. 
W^hitc,    Mrs.    W.    F. 
Whitney.    C.   W. 
Winter,    E.    W. 
Wilder.    S. 
Willcox.    F.    W. 
Wilgus.   W.    J. 
U'ifihtman,    M     J. 
Williams.    Guy   V. 
Williams,  Arthur. 
Williams,  Joseph. 
Williams,    Mrs.    Joseph 
Wills,  A.   T. 
Wilson,  Fremont, 
Wilson,    Mrs.    Fremont. 
Wilson,  Miss  Margaret. 
Woodin.   C.   R. 
Warren.  W.  A. 
Winship,    A.    E. 


Echoes  of  the  Baltimore  Fire. 

Business  activity  in  Baltimore  since  the  great  fire 
has  been  resumed  with  commendable  promptness, 
and  the  electrical  interests  are  among  the  first  to  re- 
cover from  the  blow. 

The  Sprague  Electric  Company,  whose  Baltimore 
office  was  destroyed,  is  now  located  in  the  Maryland 
National  Bank  Building. 

Another  change  made  necessary  is  that  of  the 
Electric  Storage  Battery  Company,  which  has  found 
'  it  necessary  to  remove  its  Baltimore  district  office 
to  Philadelphia,  where  it  is  at  present  located  at 
Allegheny    Avenue    and    Nineteenth    Street. 

Luckily  the  Viaduct  Manufacturing  Company, 
\yhose  home  address  is  at  Baltimore,  was  not  af- 
fected by  the  fire,  its  offices  and  factory  being  lo- 
cated about  10  miles  out  in  the  country,  at  Relay, 
B.  and  0..  on  the  Patapsco  River,  where  everything  is 
in  operation  as  usual.  This  company  manufactures 
telephones  and  electrical  supplies. 

The  Underwriters'  Salvage  Company,  in  redeem- 
ing damaged  goods,  has  decided  upon  a  novel 
method  of  drying  articles  which  would  otherwise 
be  unsalable,  and  for  this  purpose  has  placed  an 
order  with  the  B.  F.  Sturtevant  Company  of  Boston 
for  a  complete  drying  kiln,  to  be  used  in  connection 
with  the  Sturtevant  fan  system. 

Rebuilding  in  the  burned  district  has  already  been 
begun,  and  all  the  new  buildings  will  be  as  near 
fireproof  as  modern  methods  can  make  them. 

The  restoration  of  almost  the  whole  of  the  city's 
street-railway  service  within  one  week  is  one  of  the 
marked  surprises  in  connection  with  the  work  of 
restoration.  The  success  in  this  direction  is  due 
largely  to  the  energy  and  skill  of  "General  Manager 
William  A.  House  and  President  Hood,  and  they 
have  been  materially  aided  by  the  Baltimore  and  Ohio 
Railroad  Company,  which  generously  offered  all  the 
surplus   power  from  the   tunnel  power  house. 

Subway  Engineer  Charles  C.  Phelps  of  the  Balti- 
more Municipal  Electric  Commission  says  that  the 
city  will  not  permit  the  erection  of  a  single  pole 
or  the  stringing  of,  a  single  wire  for  any  purpose 
except  for  street  railways  within  the  burned  district. 
and  adds :  "The  electrical  commission  met  and 
decided  upon  this  course.  Most  poles  in  the  ter- 
ritory swept  by  fire  are  already  down.  The  rest 
are  being  taken  down  by  squads  of  men  under  my 
direction.  They  are  being  cut  up  as  fast  as  they 
are  taken  down  and  carted  awav  for  distribution 
among  people  who  need  wood.  Under  direction  of 
the  commission  our  men  are  isolating  the  burned 
district  from  all  live  wires.  Absolutely  none  for 
even  telegraph,  telephone  or  lighting  purposes  will 
be  permitted  to  be  strung.  In  this  district  the  city 
conduits  are  completed  and  are  ready  for  the  re- 
ception of  wires  of  all  companies.  Most  of  the  com- 
panies have  their  cables  already  on  hand,  while 
those  that  bave  not  can  easiTy  get  them.  No  per- 
mits for  poles  will  be  issued.  Tbey  are  down  now 
and  they  will  stay  down.  The  commission  has  de- 
cided upon  this  course  and  will  stick  to  it."  For 
months  the  commission  has  been  endeavoring  to 
force  the  various  companies  using  poles  into  the 
city  to  use  the  subways.  It  was  never  anticipated 
the  poles  would  come  down  at  such  cost,  but  now 
they  are  dowji  they  will  remain  so,  and  the  busi- 
ness section  of  Baltimore  will  be  free  from  them. 


For  instance,  if  the  maximum  number  of  lamps 
burned  simultaneously  in  any  month  is  50,  and  the 
total  consumption  is  2,coo  lamp-hours,  the  customer 
will  receive  a  discount  on  500  lamp-hours,  that  being 
the  excess  over  1,500  hours,  or  $15  worth,  figured 
at  one  cent  per  lamp-hour,  which  is  obtained  by  mul- 
tiplying 50,  the  maximum,  by  30  hours  per  month. 


Commonwealth  Company  Gets  More 
Land. 

The  Commonwealth  Electric  Company  of  Chicago 
has  just  made  another  purchase  of  land  in  connec- 
tion with  its  Fisk  Street  holdings.  The  land  lies  on 
both  sides  of  the  Chicago  River,  with  Twenty-sec- 
ond Street  on  the  north  and  Cologne  Street  on  the 
south,  and  contains,  together  with  a  small  plat  south 
of  Quarry  Street,  included  in  the  sale,  182,000 
.square  feet.  The  company's  total  purchases  now  in- 
clude the  following:  Purchased  in  1892,  6i6,o65 
square  feet ;  from  the  estate  of  Caleb  Allen,  recently 
reported,  195,000  square  feet ;  from  the  estate  of 
Joseph  Drexel.  above  stated,  182,000  square  feet; 
leased  from  estate  of  B.  S.  Rotsch.  80,000  square 
feet.  This  is  a  total  of  1,073,066  square  feet,  the  pur- 
chase value  being  $565,200.  The  object  of  the  recent 
purchases  is  to  have  a  sufficient  area  in  which  from 
time  to  time  to  extend  and  develop  the  plant  of  the 
company. 

The  business  of  the  Commonwealth  and  Edison 
companies  in  the  various  sections  of  Chicago  in 
which  they  operate  has  grown  beyond  the  expecta- 
tions of  the  officers,  and  it  is  believed  that  the  next 
few  years  will  show  equally  well.  The  Common- 
wealth company  has  already  expended  over  $2,ooo,~ 
000  in  construction  at  its  Fisk  Street  station,  and 
it  is  estimated  that  within  the  next  six  or  seven 
years  $S,ooo,ooo  will  be  expended. 


The  January  earnings  of  the  Chicago  and  Mil- 
waukee Electric  Railway  Company,  which  operates 
between  North  Shore  towns,  show  an  increase  of 
ag.6i  per  cent,  over  January,  1903.  The  amount  for 
last  month  was  $8,17=^  and  for  the  preceding  Janu- 
ary,  $5,461. 


New  Excess-rate  Discount. 

The  Chicago  Edison  Company  is  making  a  propo- 
sition to  such  of  its  electric-light  customers  as  are 
willing  to  make  a  contract  for  a  period  of  one  year 
or  more,  agreeing  therein  to  use  each  month  during 
the  period  covered  a  certain  minimum  amount.  The 
offer  is  in  the  form  of  a  contract  in  which  it  is 
provided  that  if  the  customer  uses  in  anj'  month  a 
larger  number  of  lamp-hours  than  will  be  obtained 
by  multiplying  the  greatest  number  of  lamps  used 
simultaneously  during  the  month  by  30.  he  will  re- 
ceive a  discount  upon  the  portion  of  the  bill  repre- 
senting  the    excess    over   the   amount    so   obtained. 


Affairs  of  the    Western    Electric    Com- 
pany. 

The  Boston  News  Bureau  says:  "The  annual  re- 
port of  the  secretary  of  the  Western  Electric  Com- 
pany showed  total  sales  for  the  fiscal  year  ended 
November  30,  1903,  of  $30,250,000,  compared  with 
the  total  sales  of  $28,626,800  in  1902.  a  gain  of  a 
little  over  five  per  cent.  The  net  earnings  were 
$2,760,000.  The  sum  of  $920,000  was  distributed  in 
dividends  and  the  total  surplus  on  November  30, 
1903.  was  $8,870,000.  No  report  was  made  to  the 
stockholders  by  the  president,  but  the  officials  say 
that  the  company  is  in  excellent  condition,  and  that 
there  will  be  no  issue  of  new  stock  this  year. 

"At  present  the  interest  of  the  coinpany  is  cen- 
tered in  the  construction  of  its  enormous  new  plant 
at  Hawthorne,  about  eight  miles  from  Chicago  on 
(he  Belt  railroad,  which  connects  all  the  railroads 
entering  Chicago,  thus  giving  superior  advantages 
for  handling  freight.  The  new  plant  will  ultimately 
cost  several  millions  of  dollars,  and  will  be  one 
of  the  most  complete  and  modern  industrial  plants 
in  the  world.  The  outlay  for  the  present,  however, 
will  not  much  exceed  $r,ooo,ooo,  and  it  is  hoped 
that  manufacturing  will  begin  in  the  new  plant  by 
June  1st.  The  cost  of  this  plant  at  Hawthorne 
is  coming  out  of  the  earnings  of  the  company.  Thus 
far  everything  has  been  paid  for  as  the  work  has 
progressed.  No  Issue  of  stock  nor  any  mortgage 
Is  contemplated  to  secure  the  remainder  of  the 
money  required,  but  the  floating  debt  of  the  com- 
pany will  be  Increased  for  a  time.  As  soon  as  the 
new  plant  is  in  working  order  certain  of  the  build- 
ings owned  by  the  company  at  the  present  location 
will  be  vacated  and  sold,  and  this  shifting  of  in- 
vestments will  pay  for  the  new  plant.  Under  the 
circumstances  it  does  not  seem  likely  that  the  stock- 
holders will  get  any  extra  dividend  or  distribution 
of   surplus    this   year." 


Electric  Automobile  Train. 

An  exhibition  of  a  tractor  road  train  was  recently 
given  at  Glendale,  L.  I.  On  account  of  the  con- 
dition of  the  roads,  which  were  practically  glare 
ice,  it  was  impossible  to  drive  the  train  a  great  dis- 
tance, but  the  test  demonstrated  that  under  any- 
thing like  reasonable  conditions  the  train  had  ample 
power  for  operation.  Each  wagon  of  the  train  Is 
practically  self-propelled,  the  tractor  being  really  a 
generating  plant,  from  which  electric  current  is  sup- 
plied to  motors  under  each  of  the  two  trail  cars,  as 
well  as  to  its  own  driving  motors.  A  three-cylinder, 
four-cycle,  40-horsepower  gasoline  engine  and  a 
direct-connected  30-kilowatt  generator  constitute  the 
generating  set  and  furnish  a  220-volt  direct  current 
to  a  pair  of  si.x-horsepower  motors  under  the  tractor 
and  to  the  two  five-horsepower  motors  with  which 
each  trail  car  is  equipped.  The  tractor  motors  are 
connected  by  gearing — giving  a,  speed  reduction  of 
26  to  one — to  the  forward  wheels,  the  steering  being 
accomplished  by  means  of  the  rear  wheels.  The 
trail  cars  are,  of  course,  driven  from  the  rear,  and 
motors  and  rear-wheel  sprockets  are  connected  by 
roller  chains  of  two  inches  pitch,  the  speed  reduc- 
tion here  being  about  45  to  one. 


Gas  Lighting  in  Chicago. 

The  annual  report  of  the  People's  Gas  Light  and 
Coke  Company  for  1903  shows  gross  receipts  of 
$11,854,800,  as  compared  with  $11,058,413  in  1902. 
The  percentage  of  expenses  to  receipts  was  54.3. 
Statistics  accompanying  the  report  show  :  Miles  of 
street  mains,  1,8/1;  number  of  meters,  347,750;  num- 
ber of  gas  stoves,  125,181 ;  number  of  oubllc  lamps. 
24,948;  number  of  gas  "arc"  lamps,  28.477.  Presi- 
dent Knapp,  in  his  report,  states  that  something  over 
a  3'ear  ago  the  directors  concluded  to  take  up  the 
matter  of  pushing  the  introduction  and  installation 
of  what  are  known  as  gas  "arc"  lamps.  A  careful 
record  of  the  operations  of  these  lamps  indicates 
that  the  consumption  of  gas  by  an  "arc"  lamp  is 
substantially  the  same  as  the  consumption  of  the 
average  family  gas  stove.  The  increase  for  the  year 
in  the  number  of  gas  meters  set  is  5.600  and  in  the 
number  of  gas  stoves  installed,  19,337.  While  the 
increase  in  both  these  departments  is  not  quite  so 
large  as  during  the  year  1902.  whatever  deficiency 
exi.sts  is  more  than  counterbalanced,  it  is  said,  by 
the  installation  of  the  28,477  gas  "arc"  lamps. 


Electric  Lights  on  a  Texas  Farm. 

Meerscheidt  Brothers  of  San  Antonio.  Texas,  con- 
template installing  an  electric-light  and  power  plant 
on  their  large  irrigation  farm  situated  near  the  city. 
The  power  will  be  used  to  operate  the  irrigation 
machinery  and  the  lights  will  be  placed  in  the  fields 
in  order  to  expedite  the  picking  of  the  products  at 
night.  Additional  irrigation  machinerj'  is  also  to 
be  installed. 
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The  "GE"  Trademark   in    Incandescent 
Lamps. 

The  interesting  and  important  question  of  the  pro- 
lection  of  a  trademark  came  up  in  the  case  of  the 
General  Electric  Company  against  the  Re-new  Lamp 
Company  and  others.  The  defendant  renews  incan- 
descent lamps,  and  in  doing  so  it  appears  that,  with- 
out intending  to  deceive,  it  renewed  lamps  contain- 
ing the  "GE"  trademark,  without  removing  the  lat- 
ter. The  General  Electric  Company  objected  to  this, 
contending  that  such  a  renewed  lamp  was  not  a 
"GE"  lamp,  and  that  such  a  use  of  its  trademark 
was  unauthorized.  Judge  Brown  of  the  United 
States  Circuit  Court  for  the  District  of  Massachu- 
setts, has  upheld  this  view  in  a  decision  handed 
down  on  February  2d.  As  the  question  of  trade- 
mark protection  is  one  of  general  interest,  the  opin- 
ion accompanying  the  decision  is  given  in  full. 

Brown,  J.  This  is  a  bill  to  enjoin  the  use  by 
the  defendants  of  the  complainant's  trademark  "GE" 
on  electric  lamps.  The  general  character  of  the 
case  is  set  forth  in  the  opinion  of  this  court  on  the 
petition  for  a  preliminary  injunction,  reported  in 
121  F.  R.,  164.  At  that  hearing  it  was  the  defend- 
ants' contention  that  the  complainant  had  placed 
within  the  stem  of  ;m  electric  lamp  a  non-removable 
label  bearing  the  letters  "GE"  as  a  device  to  hinder 
the  defendant  in  its  business  of  repairing  and  re- 
newing electric  lamps;  and  that,  under  color  of  a 
claim  for  the  protection  of  a  trademark,  the  com- 
plainant was  in  reality  seeking  to  destroy  the  de- 
fendants' business.  Reserving  any  opinion  on  the 
merits  of  this  contention,  either  in  fact  or  in  law, 
a  preliminary  injunction  was  denied  because  of 
doubts  whether  the  complainant's  case  was,  in  sub- 
stance, an  ordinary  trademark  case,  and  because  of 
the  novelty  of  the  legal  questions  which  would  arise 
if  the  defendants  should  establish  their  contentions 
of  fact. 

The  defendants,  by  their  answer,  renew  the  con- 
tention that  the  letters  *'GE"  in  the  stems  of  the 
lamps  are  non-removable,  and  were  put  in  the  stems, 
not  as  a  trademark,  but  in  pursuance  of  a  scheme  to 
prevent  the  remaking  of  the  lamps. 

Upon  final  hearing,  I  am  of  the  opinion  that  the 
defendants  have  not  established  their  contentions  of 
fact.  It  is,  therefore,  unnecessary  to  consider  the 
complainant's  argument  that  the  complainant's  motive 
in  locating  its  trademark  within  the  mner  stem  of 
the  lamp  is  immaterial ;  nor  is  it  necessary  to  con- 
sider the  scope  of  the  legitimate  uses  of  a  trade- 
mark, nor  the  applications  of  the  rule  that  a  court 
of  equity  will  not  shut  its  eyes  to  the  evident  char- 
acter of  a  transaction,  or  suffer  itself  to  be  used  to 
effect  an  ulterior  and  avowed  purpose. 

Upon  the  evidence,  it  must  be  held  tiiat  the  com- 
plainant's trademark,  affixed  to  the  inner  stem  of 
the  lamp,  is  practically  removable  in  the  remaking 
of  lamps,  since  it  can  be  obliterated  at  an  expense 
of  55  cents  per  thousand  lamps,  by  applying  to  the 
exterior  of  the  stem,  and  over  the  complainant's 
trademark,  a  small  quantity  of  chemical  paste.  Since 
the  bulb  is  opened  in  remaking,  to  insert  new  fila- 
ments, and  to  fasten  the  ends  of  the  leading-in  wire 
with  carbon  paste,  the  application  of  a  similar  paste 
for  the  obliteration  of  the  trademark  would  seem 
an  obvious  expedient.  While  the  defendants  say 
that  this  method  was  discovered  by  them  since  the 
filing  of  the  bill,  yet  the  method  is  so  simple,  and 
was  so  readily  available  to  common  judgment  and 
ordinary  skill  before  the  filing  of  the  bill,  that  it 
must  be  held  that,  while  the  complainant's  trademark 
was  non-removable  in  the  ordinary  use  and  sale  of 
the  lamps,  it  was  not  non-removable,  in  any  practical 
sense,  in  the  remaking  of  lamps  according  to  the 
defendants'  method.  To  remove  it,  it  was  not  neces- 
sary to  make  a  "discovery,"  but  to  use  ordinary  and 
obvious  means. 

It  also  becomes  very  doubtful  if  the  complainant's 
officers  were  in  any  degree  influenced  to  adopt  the 
peculiar  location  of  the  trademark  because  they 
thought  it  non-removable  in  remaking.  The  com- 
plainant has  shown  good  business  reasons  for  appl}-- 
ing  its  trademark  "GE"  to  some  portion  of  an  elec- 
tric lamp.  In  doing  this,  it  naturally  adopted  a 
practice  so  common  that  it  could  give  rise  to  no 
reasonable  inference  of  a  scheme  to  attack  the  de- 
fendants' business.  Its  application  to  the  inside  of 
the  Inner  stem  might  tend  to  support  an  inference 
that  the  location  was  chosen  with  the  object  of 
preventing  removals  in  remaking;  but  the  complain- 
ant shows,  also,  good  business  reasons  for  affixing 
the  label  to  the  interior  of  the  stem.  Indelible  trade- 
marks had  been  blown  or  etched  on  the  glass  of 
lamps  of  other  makers.  It  was  suggested  by  an 
agent  of  the  complainant  that,  "from  an  advertising 
point  of  view,  we  have  nothing  so  good  as  the 
ten  or  twelve  millions  incandescent  lamps  that  we 
distribute  through  the  world  annually,  provided  that 
it  would  be  practicable  to  put  some  indelible  trade- 
mark, and  provided  that  our  customers  would  not 
object."  Etching  was  discussed,  but  considered  more 
expensive.  In  the  correspondence  between  employes 
of  the  complainant,  there  is  no  reference  to  the 
business  of  remaking  lamps;  on  the  contrary,  this 
correspondence  is  strong  evidence  that  it  was  the 
real  purpose  of  the  complainant  to  affix  an  indelible 
trademark  for  the  ordinary  purposes  of  a  trademark 
•  and  not,  as  the  defendants  allege,  as  a  part  of  a 
scheme  to  attack  its  business  of  remaking  lamps.  It 
is  also  apparent  that,  with  this  indelible  label  in  the 
stem,  it  will  be  Impracticable  for  vendors  of  lamps 
to  acquire  a  reputation  for  themselves  based  upon 
the  merits  of  the  complainant's  manufacture;   since, 


if  they  affix  their  own  labels  to  complete  lamps,  the 
complainant's  indelible  labels  will  still  remain  to 
indicate  their  origin.  In  the  former  opinion  it  was 
said : 

"It  may  be  that,  upon  a  full  investigation  of  the 
facts,  it  will  appear  that  the  complainant's  use  of 
its  trademark  in  its  present  position  is  a  natural  use 
growing  out  of  ordinary  business  considerations.  If 
that  fact  be  estabhshed,  the  doubts  as  to  the  com- 
plainant's title  to  relief  would  probably  disappear. 
The  complainant  could  hardly  be  required  to  forego 
an  appropriate  and  proper  application  of  its  trade- 
mark merely  for  the  reason  that  incidental  business 
complications  might  result  to  the  defendants." 

Upon  full  hearing,  I  am  of  the  opinion  that  the 
complainant's  use  of  its  trademark  In  the  stem  o'f 
the  lamp  is  a  natural  and  proper  use,  growing  out  of 
ordinary  business  considerations ;  that  it  did  not,  in 
fact,  tend  to  destroj''  the  defendants'  business,  or 
appreciably  reduce  their  profits,  and  that  there  is  no 
sufficient  or  substantial  reason  to  justify  an  allega- 
tion that  the  complainant,  either  alone  or  in  com- 
bination with  others,  did  devise  a  scheme  to  attack 
the  business  of  the  defendants. 

The  defendants'  contention  that  agreements  be- 
tween the  complainant  and  84  allied  corporations 
in  various  cities  are  in  restraint  of  trade  and  illegal, 
in  my  opinion,  has  no  bearing  whatever  upon  \he 
question  of  the  right  of  the  complainant  to  protection 
for  its  trademark,  and  requires  no  discussion.  Nor 
is  there  any  merit  in  the  defense  that  ihe  com- 
plainant has  been  guilty  of  such  Improper  practice 
in  the  use  of  its  trademark  as  to  bar  it  from  mvoking 
equitable  relief.  Assuming  that  it  did  renew  or  re- 
construct lamps,  and  sell  them  to  the  trade  without 
notice  of  this  fact,  there  is  no  evidence  of  any  im- 
position on  the  public,  or  that  a  lamp  remade  by  the 
complainant  was  not,  in  every  substantial  respect,  the 
same  as  a  new  lamp  made  by  it.  A  "GE"  lamp  re- 
made by  the  defendants  is  not  a  "GE"  lamp,  but 
a  new  construction.  This  question  Is  dealt  with  In 
the  former  opinion.  A  "GE"  lamp  remade  by  the 
complainant  is  a  "GE"  lamp,  since,  in  remaking,  it 
becomes  substantially  a  new  "GE"  lamp.  If.  of 
equal  merit  with  the  former,  there  is  no  imposition 
on  the  public  in  selling  it  as  a  "GE"  lamp.  But 
neither  this  nor  the  other  points  to  the  same  general 
effect  are  of  sufficient  importance  to  require  discus- 
sion. The  case,  upon  the  facts,  becomes  :i  simple 
one.  The  complainant  has  a  valid  trademark.  The 
defendants,  without  legal  justification,  put  forth 
lamps  bearing  this  trademark.  Though  they  did  so 
without  any  intent  to  de.ceive,  and  have  been  hon- 
orable in  intention  and  in  their  business  methods, 
and.  so  far  as  appears,  have  caused  no  actual  de- 
ception, yet  the  use  of  this  trademark  in  violation 
of  its  legal  rights,  entitled  the  complainant  to  an 
inj  auction. 

A  draft  decree  may  be  presented  accordingly. 


Circuit-breakers  for  Low  Tension. 

Since  the  introduction  of  circuit-breakers  for  the 
purpose  of  automatically  interrupting  currents  at 
any  predetermined  point,  manufacturers  of  electrical 
apparatus  have  been  constantly  engaged  in  an  effort 
to  produce  appliances  which  will  break  abnormal 
currents  with  the  greatest  degree  of  regularity  of 
action,  and  the  least  damage  to  the  breaking  device. 
In  this  development  the  Westinghouse  Electric  and 
Manufacturing  Company  of  Pittsburg  has  produced, 
successively,  Types  A,  B  and  C.  and  it  now  presents 
Type  D,  as  a  high-grade  automatic  device  sold  at  a 
moderate  price.  In  this  last-named  type  the  current 
is  shunted  to  carbon  arcing  tips  and  there  ruptured, 
as  in  the  original  type  A.  and  the  single  break  is 
used  as  in  types  B  and  C. 

The  Type  D  circuit-breaker  is  designed  for  use 
upon  circuits  not  exceeding  250  volts.  Its  distin- 
guishing feature  Is  the  simplicity  of  Its  construction. 
As  will  be  noted  from  the  illustrations,  there  is  no 
complicated  or  hidden  mechanism,  the  entire  device 
being  open  to  inspection.  It  is  small  and  compact, 
there  are  but  few  parts,  and  the  most  of  these  arc 
made  from  punchings.  combining  strength,  lightness 
and  smoothly  finished  surfaces  at  a  cost  which 
enables  the  maker  to  adopt  popular  prices.  Thei^ 
are  no  springs  to  get  out  of  order,  the  only  thing 
of  this  kind  being  the  flat  strip  which  carries  the 
carbon  arcing  tip  and  which  also  serves  to  throw 
back  the  movable  arm  when  the  breaker  is  opened. 
All  screws  are  locked  and  the  adjustments  are  few 
and  permanent. 

For  the  movable  contact  a  laminated  brush  "is 
used,  made  from  the  best  leaf  copper,  and  protected 
by  a  copper  shunt  and  so  arranged  that  when  the 
breaker  is  opened,  the  current  is  shunted  to  the 
carbons  above.  The  arc  occurs  when  the  final  break 
Is  made  on  the  carbons,  the  construction  of  the  con- 
tacts aiding  the  natural  tendency  of  the  arc  to  rise,  and 
preventing  it  from  being  communicated  to  the  other 
live  parts.  Flexible  braided  leads  carry  the  current 
from  the  movable-contact  brush  to  the  terminal,  thus 
reducing  the  number  of  movable  current-carrying 
contacts  to  a  minimum.  The  temperature  rise  of 
the  contacts  is,  it  is  asserted,  never  over  20°  C.  with  a 
normal   current. 

The  current  passes  through  a  coil  through  which 
is  thrust  one  pole  of  a  laminated  Iron  horseshoe 
electromagnet.  The  armature  is  attached  to  the  other 
pole  of  the  magnet,  and  is  so  placed  that  a  current 
siufficiently  strong  will  draw  up  the  free  end  of  the 
armature,  a  movable  counterpoise  serving  to  vary 
the   amount  of  current   required.     When   the   arma- 


ture is  drawn  up,  contact  points  attached  to  it  strike 
the  toggle  joints  which  hold  the  breaker  closed,  and 
the  circuit  is  opened.  If  desired,  the  circuit-breaker 
can  be  opened  by  hand  at  an)"-  time,  in  the  same  man- 
ner as  an  ordinao^  switch.  The  Type  D  circuit- 
breaker  is  made  with  one,  two,  three  or  four  poles, 
thus  covering  all  the  requirements  for  alternating- 
current  and  direct-current  circuits. 

The  single-pole  breaker  (Fig.  i)  is  recommended 
for  use  upon  motor  or  lighting  circuits  when  a 
switch  is  used  in  series  to  complete  the  circuit  after 
the  breaker  has  been  closed.     The  two-pole  breaker 


FIG.     I.        CIRCUIT    BREAKERS    FOR    LOW  TENSION. — 
SINGLE-POLE    BREAKER. 

(Fig.  2)  is  used  to  interrupt  the  current  simulta- 
neously In  both  wires  of  a  two-wire  circuit.  The 
two  poles  are  closed  independenth'.  A  sudtch  to 
complete  the  circuit  is  not  necessary,  as  the  tripping 
mechanism  is  so  designed  that  a  short-circuit  or  an 
overload  will  cause  the  first  pole  closed  to  open 
immediately  upon  closing  the  other.  This  feature 
combines  the  functions  of  two  devices  at  practically 
the  cost  of  one,  with  added  convenience  and  saving 
of   space. 

Three-pole  circuit-breakers  for  use  upon  three- 
wire  direct-current  or  three-phase  alternating-current 
circuits,  and  the  four-pole  breakers  for  two-phase 
alternating-current  circuits,  are  so  arranged  that  the 


FIG.    2.       CIRCUIT    BREAKERS    FOR    LOW    TENSION. — 
DOUBLE-POLE    BREAKER. 

poles  are  closed  at  the  same  time  by  the  same 
handle  and  tripped  simultaneously,  either  by  hand 
or  by  tripping   coils. 

As  regularly  made,  the  type-D  circuit-breaker  has 
front  connections,  as  shown,  but  when  desired  for 
switchboard  mounting,  a  threaded  copper  stud  for 
rear  connections  is  substituted.  It  is  neatly  finished 
in  black  oxide  and  presents  an  attractive  appearance. 


The  Emporia  Business  Men's  Association  of  Em- 
poria, Kan.,  states  that  there  is  an  excellent  open- 
ing for  street,  and  Interurban  railways  at  Emporia 
and  that  it  will  be  pleased  to  correspond  with  any- 
one interested.  Emporia  is  the  county  seat  of  Lyon 
County  and  has  a  population  of  13,000.  There  are 
numerous  small  towns  tributary  and  the  population 
of  the  country  within  a  radius  of  25  miles  is  35,000, 
outside  of  towns.  It  is  said  that  the  grades  are 
easy  and  there  are  no  engineering,  difficulties.  I.  E. 
Lambert  or  J.  E.   Martin  may  be  addressed. 
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Coil  Windings  for  Electrical  Purposes.' 

By   Richard  Varley  and  Charles  R.   Underbill. 

In  studying  the  many  phases  of  electromagnets, 
very  interesting  points  are  noticed.  For  instance,  for 
long  ranges,  the  pull  will  vary  almost  in  direct  ratio 
to  the  ampere-turns,  while  for  short  ranges,  tliat  is, 
where  there  is  a  short  gap  in  the  circuit,  the  pro- 
portionate pull  will  be  much  greater  for  low  mag- 
netizing forces  than  for  high  magnetizing  forces. 
The  reason  for  this  is  obvious.  In  the  case  of  a 
long  range,  the  iron  will  not  become  sufficiently  sat- 
urated to  increase  the  total  reluctance  of  the  mag- 
netic circuit,  as  the  reluctance  of  the  air  gap  i^j  at 
Itrast  90  per  cer.t.  of  the  total  reluctance.  In  the 
case  of  the  short  air  gap,  however,  and  particularly 
if  the  sectional  area  is  great,  the  reluctance  of  the 
gap  may  not  exceed,  or  in  some  cases  may  be  less 
ihan  the  reluctance  of  the  iron  portion  of  the  mag- 
netic circuit;  therefore,  it  is  very  difficult  to  make 
any  set  rule  for  determining  the  pull. 

Again,  there  have  been  very  few  data  published 
regarding  the  coil  and  plunger  type  of  magnet,  or 
solenoid.  General'  magnetization  curves  have  been 
shown,  but  no  particular  working  data  given.  It 
has  been  found  that  by  making  different  sized  mag- 
nets of  various  types,  a  general  curve  may  be  drawn 
by  reference  to  which  the  proper  dimensions  may  be 
found  for  any  pull  through  any  range  desired. 

The  data  required  are  as  follows:  The  pull,  whether 
uniform  or  accelerating;  the  distance  through  which 
the  pull  must  act ;  the  time  the  current  is  to  be  on 
the  magnet  and  the  length  of  time  between  the  con- 
tacts operating  the  magnet.  It  should  also  be  speci- 
fied whether  the  magnet  is  to  be  in  a  vertical  or 
lateral  position,  unless  the  weight  of  the  armature  is 
to  be  counterbalanced  by  a  weight  or  spring.  When 
this  is  not  specified,  it  is  customary  for  the  manu- 
facturer to  make  the  pull  of  the  magnet  great  enough 
to  include  the  weight  of  the  armature.  It  is  im- 
portant to  know  the  length  of  time  the  current  will 
be  on  the  winding,  in  order  to  make  the  radiating 
surface  sufficiently  great,  and  also  to  know  the  length 
of  time  between  the  contacts,  as  the  magnet  will  cool 
during  that  time,  and  so  that  this  may  be  deducted 
from  the  heating. 

As  an  example:  Let  us  assume  that  an  electro- 
magnet is  required  which  will  pull  25  pounds  through 
a  range  of  10  inches.  Now,  since  the  field  of  the 
solenoid  is  nearly  miiform  throughout  its  entire 
length,  the  solenoid  immediately  suggests  itself  for 
this  purpose.  But  here  the  designer  lacks  data  on 
the  relation  between  the  ampere-turns  in  the  v.-inding 
and  the  necessary  diameter  of  the  plunger  in  order 
to  fulfill  the  specifications.  The  practical  way  out 
of  this  difficulty  is  to  make  a  test.  By  selecting 
several  lengths  of  solenoids  with  different  diameters. 
and  by  testing  these  solenoids  with  various  sizes  of 
plungers,  excellent  data  are  obtained  which  help  the 
designer  to  determine  the  proper  sii:e  of  solenoid 
and  plunger  for  any   specific  purpose. 

It  is  obvious  that  an  ironclad  solenoid  is  stronger 
than  the  simple  type  of  solenoid,  as  the  iron  com- 
pletes the  magnetic  circuit.  But  here  again  the  lie- 
signer  lacks  data,  and  therefore  tests  must  be  made 
before  the  actual  design  can  be  completed. 

Again,  the  plunger  electromagnet  is  much  stronger 
than  the  simple  or  ironclad  solenoid,  for  short  dis- 
tances, as  it  has  the  combined  functions  of  tlie  iron- 
clad solenoid  and  the  electromagnet,  and  data  have 
10  be  obtained  for  this.  So  it  is  for  all  the  different 
types  of  electromagnets.  True,  we  have  excellent 
data  for  electromagnets  with  closed  magnetic  circuits, 
but  it  is  a  rather  difficult  undertaking  to  calculate 
accurately  the  action  of  an  electromagnet  when  its 
range  of  action  is  comparatively  great. 

To  the  casual  observer,  the  winding  of  an  electro- 
magnet is  the  least  important  of  that  indispensable 
detail  of  so  many  electrical  devices.  The  magnet 
circuit  is  carefully  considered,  as  it  should  be,  of 
course,  but  the  winding  is  briefly  referred  to  in  tern;s 
of  ampere-turns.  This  is  correct,  so  far  as  it  goes, 
but  how  abou*-  the  economy  of  that  winding?  How 
shall  the  winding  itself  be  so  constructed  that  the 
maximum  of  magnetic  energy,  in  ampere-turns,  may 
be  cbtained  with  the  minimum  amount  of  electrical 
energy? 

The  ampere-turns  are,  of  course,  dependent  upon 
two  things  only,  namely,  the  resistance  of  the  av- 
erage of  all  the  turns  in  the  winding,  and  the  elec- 
tromotive force  applied  to  the  winding.  This  rule 
is~ based  upon  the  following  reasoning:  Assume  a 
single  layer  of  insulated  wire  wound  upon  a  core 
of  any  given  diameter.  Now  assume  but  one  turn 
of  wire  with,  say.  one  volt  pressure  on  that  turn. 
If  the  resistance  per  turn  of  wire  is  0.0  r  ohm,  the 
resultant  current  would  be  100  amperes,  therefore, 
for  one  turn  of  wire  there  will  be  100  ampere-turns. 
Now  assume  two  turns  of  wire  with  the  same  total 
pressure,  i.  e.,  one  volt.  The  resistance  will  then  be 
0.02  ohm,  and  the  current  50  amperes.  Then  50  am- 
peres and  two  turns  equal  100  ampere-turns,  as  be- 
fore. This  rule  holds  the  same  for  any  number  of 
turns,  only  in  the  practical  condition  the  average 
diameter  of  all  the  turns  is  taken. 

As  the  current  strength  for  a  constant  resistance 
is  dependent  upon  the  voltage,  in  the  case  just  con- 
sidered the  ampere-turns  for  10  volts  would  be  lO 
times  the  amuere-turns  per  volt,  or  1,000  ampere- 
turns.  Therefore  it  will  be  seen  that  the  ampere- 
turns,  for  any  specific  case  in  which  the  voltage  and 
mean  diameter  of  the  winding  are  given,  depend  en- 
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tirely  upon  the  resistance   of  the   average  turn,   re- 
gardless  of  any  number  of  turns  in  the  winding. 

The  economy  of  the  winding  for  any  specified  num- 
ber of  ampere-turns  depends  entirely  upon  the  num- 
ber of  turns  in  the  winding,  as  the  greater  the  number 
of  turns  for  the  same  mean  diameter,  the  greater 
will  be  the  resistance,  and,  consequently,  the  less 
will  be  the  current  for  the  same  ampere-turns  and 
voltage.  The  meaning  of  this  is,  that  less  electrical 
energy  is  required  to  maintain  a,  given  magnetizing 
force  in  a  coil  with  many  turns  of  a  given  size  of 
conductor,  than  with  a  few  turns  of  the  same  con- 
ductor. 

The  ideal  condition  would  require  a  wire  whose 
cross-section  should  be  square  or  rectangular,  and 
the  insulation  should  be  vanishingly  thin;  that  is, 
the  convolutions  should  be  insulated  from  one  an- 
other, without  any  space  being  occupied  by  the  in- 
sulation. The  practical  conditions,  however,  are  far 
from  being  ideal,  not  only  with  respect  to  the  ex- 
ceedingly thin  insulation,  but  also  on  account  of  the 
infeasibility  of  using  wire  of  square  or  rectangular 
cross-section,  owing  to  the  perversity  of  the  square 
wire  in  endeavoring  to  rest  upon  its  corners  in  the 
winding,  instead  of  upon  its  flat  sides,  as  is  assumed 
in  the  ideal  case ;  and  while  the  rectangular  wire  or 
ribbon  answers  very  well  for  heavy  work,  it  does  not 
give  satisfactory  results  with  wires  finer  than  No. 
14,  on  account  of  the  greater  amount  of  insulation 
required  to  cover  it  for  equal  cross-sections  as  com- 
pared with  round  wire,  and  for  this  reason  best  re- 
sults are  at  the  present  time  obtained  with  round 
wire. 

The  ordinary  method  of  insulating  is  to  wrap  cot- 
ton or  silk  about  the  wire.  For  all  practical  condi- 
tions, cotton  is  quite  as  good  for  insulating  as  silk, 
but,  owing  to  the  greater  thickness  of  the  cotton, 
the  silk-covered-wire  winding  is  more  economical 
as  to  operation,  although  a  trifle  more  expensive  in 
first  cost. 

Let  us  compare  the  various  weights  of  copper  in 
the  ideal  case  with  the  weights  of  copper  in  the 
windings  with  silk  and  cotton-covered  wire.  In  the 
ideal  case  the  winding  volume  would  be  entirely  filled 
with  copper,  while  in  the  practical  cases,  the  volume 
occupied  by  the  insulation,  as  well  as  the  volume 
lost  due  to  the  interstices  between  the  turns  of  round 
insulated  wire,  must  be  deducted  from  the  total  wind- 
ing volume  to  give  the  volume  of  the  copper.  For 
this  purpose,  let  us  consider  a  winding  volume  of 
one  cubic  inch.  For  the  ideal  condition,  the  weight 
of  the  copper  would  be  0.03  pound,  while  for  a  No. 
30  B.  &  S.  wire  insulated  with  silk  to  a  two-mil 
increase,  the  weight  of  the  copper  would  be  but 
0.175  pound,  and  for  a  cotton-insulated  wire  of  the 
same  diameter,  the  increase  in  diameter,  due  to  the 
cotton,  being  four  mils,  the  weight  of  the  copper  in 
the  winding  would  be  but  0.129  pound. 

It  is  sometimes  desirable  to  use  an  insulating  ma- 
terial which  will  not  burn  when  the  winding  be- 
comes very  hot,  and  asbestos-covered  wire  is  used 
to  some  extent,  especially  in  arc  lamps,  where  the 
temperature  of  the  controlling  magnets  is  influenced 
by  the  heat  from  the  arc,  but  while  this  insulation 
is  not  inflammable  and  does  not  char  or  crumble, 
it  is  so  thick  that  only  a  small  portion  of  the  avail- 
able winding  volume  is  filled  with  copper,  and  for 
this  reason  the  asbestos-insulated  wire  is  not  eco- 
nomical,   as    compared    with    cotton-covered    wire. 

In  the  calculation  of  the  proper  w-ire  to  be  used 
in  a  given  bobbin  for  any  specific  purpose,  there 
are  two  factors  which  miist  always  be  determined. 
One  is '  the  resistance  factor,  and  the  other,  the 
space  factor.  These  two  factors  may  be  combined 
and  called  the  combined  space  and  resistance  fac- 
tor, and  expressed  in  terms  of  "ohms  per  cubic 
inch."  Therefore,  if  we  know  the  cubical  contents 
of  our  bobbin,  and  have  previously  calculated  a 
table  of  "ohms  per  cubic  inch"  for  the  various  sizes 
of  insulated  wire,  we  may  quickly  determine  the 
proper  size   of  wire  for  our  purposes. 

Let  us  consider  a  round  winding:  Since  the 
winding  on  a  bobbin  of  circular  section  is  really  a 
hollow  C5'linder: 

/n=  —  d=\ 

The   volume    will    be  irLI —  j     cubic    inches. 

Where   D  =  outside   diameter  of  winding 
d dinner   diameter   of  winding 
L  =  length    diameter  of   winding. 

Now  let  us  consider  the  section  and  length  of 
insulated  wire,  w-hich  is  to  comprise  the  w-inding. 
First,   let   us  get  our   resistance  coefficients. 

It  has  been  found  by  experiment  that  a  com- 
mercial soft  copper  wire  o.ooi  inch  in  diameter  has  a 
resistance  at  68  degrees  Fahrenheit  of  10.3541  ohms 
per  foot.  Now,  since  for  the  same  length,  the  re- 
sistance of  a  conductor  decreases  in  direct  ratio  to 
the  sectional  area  of  the  conductor,  the  resistance 
will  vary  with  the  square  of  the  diameter  of  the 
wire.  Therefore,  denoting  the  diameter  of  the  wire 
by  A,  the  ohms  per  foot  for  any  diameter  of  copper 

.0000103541  ,.        -  •     . 

wire   will  be  r^ ,  or  the   ohms   per   inch  — 

.C00000S6284. 
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greater  than  the  diameter  of  the  wire.     This  is  gen- 
erally   referred   to    as   a   four-mil   increase. 

.■When  the  wire  is  wound  into  the  bobbin,  the 
turns  of  one  layer  cross  the  turns  of  adjacent  layers 
at  an  angle  which  is  dependent  upon  the  diameter 
of  the  wire  and  the  diameter  of  the  turn.  There- 
fore, at  a  certain  point  on  each  turn,  the  corre- 
sponding turn  of  the  adjacent  layer  will  be  cen- 
trally over  this  turn,  but  180  degrees  around  where 
the  wires  cross  one  another,  the  wires  will  imbed 
slightly. 

The  gain  due  to  imbedding  is  approximately  7.3 
per  cent,  but  since  this  gain  in  space  is  about 
equally  offset  by  the  spreading  of  the  insulation 
laterally,  due  to  the  vertical  tension  on  the  wire 
during  the  process  of  winding,  the  longitudinal 
sectional  area  of  the  bobbin  consumed  by  each  turn 
of  wire  is  approximately  equal  to  the  square  of 
the  diameter  of  the  wire  and  insulation. 

The  turns,  then,  are  equal  to  the  longitudinal  cross- 
sectional  area  of  the  winding,  divided  by  the  square 
of  the  diameter  of  the  wire  plus  insulation,  or 

N   =1^ 
g- 
Where  N  =  total  number  of  turns  in  the  winding. 
T  =  thickness  of  winding. 
L=  length  of  winding. 
g  =  diameter  of  wire   plus  insulation. 
No\v  the  total  length  of  the  wire  Lw  in  the  wind- 
ing will,  of  course,  be  equal  to  the  number  of  turns 
multiplied  by  the  average  length  of  all  the  turns,  or 

4g- 
Therefore,  the  resistance  p  of  the  winding  will  be 
.o(X)oooSh2S4  -L  ( I  -  —  d-)  

4  g°  a- 

.0000027107  L  {D-  —  d-) 

To  simplify  the  operation  in  practice,  it  is  cus- 
tomary to  calculate  separately  the  constants  for  the 
various  sizes  of  wire,  both  the  resistance  and  space 
factors.  Since  for  any  given  size  of  insulated  wire 
with  given  insulation,  the  space  and  resistance  fac- 
tors may  be  resolved  into  the  combined  space  and 
resistance  factor,  and  in  this  factor  the  constant  - 
is  incorporated,  therefore,  the  resistance  p  may  be 
found  by  the  simple  formula : 

where  R  equals  the  combined  space   and   resistance 
factor. 

Space  and  resistance  factors  are  arranged  in  the 
form  of  tables  for  reference,  therefore  only  the  vol- 
ume of  the  bobbin  need  be  found  in  order  to  ascertain 
the  resistance  which  may  be  contained  therein  with 
any  size  of  wire,  or  the  size  of  wire  may  be  deter- 
mined which  will  give  the  desired  resistance  for 
any  winding  volume.  In  this  latter  case,  however, 
the  true  outer  diameter  of  the  winding  must  be  re- 
calculated, as  the  calculated  constants  seldom  co- 
incide with  the  tabulated  constants;  therefore,  the 
next  smaller  size  of  wire  is  taken  and  the  true  outside 
diameter  of  the  winding  calculated  by  the  formula, 


For  windings  of  square  or  rectangular  cross-sec- 
tion, special  formulae  are  required.  However,  these 
formula;  only  have  to  be  used  in  determining  the 
average  length  of  all  the  turns,  as  the  thickness  and 
length  are  the  same  as  in  a  winding,  or  circular  cross- 
section. 

In  order  to  obtain  the  theoretical  results  in  prac- 
tice certain  precautions  must  be  taken;  for  instance, 
the  actual  diameter  of  the  insulating  sleeve  must  be 
taken,  and  also  the  exact  diameter  of  the  wire  and 
the  thickness  of  the  insulation.  A  change  of  .0001 
of  an  inch  in  the  diameter  of  a  No.  35  wire  will 
change  its  resistance  about  six  per  cent,  for  equal 
lengths  of  wire;  therefore,  caution  must  be  taken 
to  be  sure  that  it  is  not  stretched  during  winding, 
as  the  ampere-turns  will  be  materially  reduced.  A 
slight  increase  in  the  insulation  will  also  make  a 
marked  change  in  the  amount  of  wire  in  a  winding. 
Also,  in  calculating  the  weight  of  insulated  wire,  the 
specific  gravities  of  the  wire  and  insulation  must  be 
known. 


Now  it  is  obvious  that  if  we  know  the  length  of 
a  given  wire  that  will  just  fill  the  bobbin  in  ques- 
tion, we  may  quickly  find  the  resistance  by  mul- 
tiplying the  length  of  the  wire  b}''  the  resistance 
per  unit  length.  But  here  we  must  consider  the 
sectional  area  of  the  wire  and  insulation.  For  wires 
of  a  smaller  diameter  than  No.  20  B.  &  S.  the  cot- 
ton   insulation   makes    the    total    diameter   .004    inch 


Chicago  Street-railway  Situation. 

Consideration  of  the  traction  ordinance  for  the 
Chicago  City  Railway  Company  by  the  committee 
on  local  transportation  has  been  delayed  by  the  death 
of  Alderman  Mavor,  a  prominent  member  of  the 
committee.  In  the  case  of  the  Chicago  Union  Trac- 
tion Company  it  seems  probable  at  the  time  of  going 
to  press  that  Judge  Grosscup  will  make  some  radical 
changes  in  the  receivership,  intended  as  a  means  of 
settling  the  differences  between  it  and  its  under- 
lying companies.  The  change  contemplates  a  com- 
plete divorce  of  the  control  of  the  North  and  West 
Side  companies  from  their  tenant.  To  the  three  re- 
ceivers of  the  Union  Traction  it  is  planned  to^  add 
a  fourth  to  represent  the  interests  of  the  citizens 
of  Chicago. 


Permission  has  been  granted  from  the  secretary  of 
state  to  incorporate  the  Alton,  Granite  and  St.  Louis 
electric  raihvav  of  Alton.  111.  The  incorporators  will 
be  J.  F.  Porter.  W.  E.  Porter,  JL  E.  Meeks,  H.  S. 
Baker  and  Levi  Davis.  The  capital  stock  will  be 
S  100,000. 
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Independent   Telephone  Association  of 
Wisconsin. 

The  fifth  annual  convention  of  the  Independent 
Telephone  Association  of  Wisconsin,  held  in  Mil- 
waukee. February  loth  and  nth,  was  well  attended. 
The  meeting  was  called  to  order  by  the  president, 
Richard  Valentine  of  Janesville,  in  the  convention 
hall  of  Hotel  Pfister,  at  2  p.  m.  Wednesday.  Secre- 
tary H.  C.  Winter  was  in  his  accustomed  place  and 
did  much  to  make  the  convention  a  success.  In 
his  address  the  president  pointed  out  that  the  Inde- 
pendent telephone  companies  throughout  the  state 
are  still  making  wonderful  progress ;  that  all  com- 
panies have  greatly  increased  their  list  of  subscrib- 
ers and  that  new  exchanges  are  being  built  in  some 
of  the  important  cities  and  still  others  are  contem- 
plated ;  that  numerous  toll  lines  have  been  con- 
structed and  some  copper  lines  built,  and  the  pros- 
pects for  copper-line  construction  during  the  year 
are  very  good.  The  company  now  installing  an 
Independent  exchange  in  Chicago  has  given  assur- 
ance that  this  year  it  will  connect  with  the  Inde- 
pendent companies  of  surrounding  states,  and  no 
doubt  most  of  the  sections  of  W"isconsin  will  have 
long-distance  service  to  that  city  by  the  end  of  the 
summer.  Air.  Valentine  spoke  at  length  upon  the 
telephone  legislation  that  the  association  had  tried 
to  secure  at  the  last  session  of  the  Legislature,  and 
particularly  upon  the  bill  prohibiting  discrimination 
in  telephone  rates,  which  had  passed  the  House  by 
a  large  majority,  but  was  lost  in  the  Senate  by  only 
one  vote.  Attention  was  called  to  the  apathy  of  many 
of  the  companies  in  the  state  in  matters  of  general 
concern,  the  belief  being  that  if  there  had  been  a 
little  more  general  activity  the  passage  of  this  im- 
portant measure  would  have  been  easily  assured. 
All  Independent  companies  were  urged  to  join  the 
state  association,  and  to  interest  themselves  in  the 
nomination  and  election  of  their  representatives. 
Most  of  the  Wisconsin  companies  will  soon  hqve 
long-distance  service  to  the  wholesale  cities  of  Du- 
Itith,  Superior.  Minneapolis,  St.  Paul  and  Dubuque 
on  the  north  apd  west,  and  Sheboygan.  Racine, 
Kenosha  and  Chicago  on  the  east.  If  the  business 
men  of  Milwaukee  realized  how  extensive  the  Inde- 
pendent telephone  business  has  become  in  this  state 
and  are  alert  to  their  own  interests,  the}'  will  de- 
mand that  an  Independent  franchise  be  granted  in 
the  city  of  Milwaukee,  as  otherwise  much  business 
that  would  naturally  come  to  the  metropolis  of  the 
state   will   be   diverted   to  other   cities. 

J.  C.  Harper,  president  of  the  Dane  County  Tele- 
phone Company.  Madison,  then  delivered  an  address 
on  the  "Legislative  Prohibition  of  Discrimination  in 
Telephone  Rates,"  referring  particularly  to  bill  603 
A,  which  was  a  measure  drafted  by  the  committee 
of  legislation  appointed  at  the  last  annual  meeting 
and  for  the  passage  of  which  the  officers  of  the 
association  labored  so  hard,  only  to  be  defeated  in 
the  Senate  at  the  last  moment  by  one  vote.  He 
■  commented  upon  the  significance  of  the  bill  and 
its  effect  in  leveling  rates  throughout  the  stale.  In 
discussing  this  address  A.  B.  Ferdinand  of  Mil- 
waukee pointed  out  the  many  beneficial  features  of 
such    legislation. 

W.  F,  Goodrich  of  the  LaCrosse  Telephone  Com- 
pany spoke  in  regard  to  the  postmaster-general's 
order,  issued  some  time  ago.  ordering  local  post- 
masters to  have  the  Independent  telephones  remove:l 
from  the  postoffices  and  substituted  by  the  Bell  in- 
struments. He  stated  that  the  postmaster  at  La- 
Crosse had  received  such  an  order,  and  that  the 
postmasters  of  Minneapolis  and  St.  Paul  had  been 
notified  to  have  rertioved  the  interior  systems,  which 
had  been  installed  in  the  postoffices  in  these  two 
cities  by  the  local  Independent  companies.  In  further 
discussing  this  order  J.  C.  Harper  of  Madison  stated 
that,  upon  inquiry  at  the  Madison  postoffice.  that 
there  never  had  been  a  long-distance  communication 
to  or  from  Washington  bv  telephone,  showing  that 
there  is  no  necessity  for  such  long-distance  connec- 
tion with  the  Washington  postal  department.  A.  B. 
Ferdinand  advised  the  appointment  of  a  committee 
to  draft  resolutions  concerning  the  postmaster-gen- 
eral's order,  which  was  done,  and  Messrs.  W.  F. 
Goodrich.  A.  B.  Ferdinand  and  C.  W.  Twining  were 
named.  This  committee  later  presented  a  resolution 
which  was  adopted,  to  the  efifect  that  such  an  order 
proceeding  from  the  postmaster-general  is  unfair  to 
the  Independent  companies  and  shows  discrimination 
in  favor  of  the  Bell  companies,  since  very  little  long- 
distance conversation  is  carried  on  with  Washington 
and  therefore  the  Independent  companies  are  just 
as  well  fitted  to  give  the  service  as  the  Bell.  More- 
over, as  many,  if  not  more,  rural  telephone  users 
on  rural  mail  routes  have  Independent  apparatus 
installed  and  they  should  not  be  deprived  of  the 
privilege  of  telephoning  direct  to  the  postoffice.  The 
association  entered  its  protest  against  this  "unjust 
discrimination,"  and  copies  of  the  resolution  were 
ordered  sent  to  the  president,  postmaster-general  and 
the  members  of  Congress. 

A  resolution  was  presented  by  W.  F.  Goodrich  to 
the  effect  that  a  committee  of  five  be  appointed  to 
whom  shall  be  referred  the  proposition  for  long- 
distance service  between  Wisconsin  and  any  other 
state  contemplating  a  contract  for  more  than  one 
vear  between  members  of  this  association  and  mem- 
bers of  nny  other  company.  The  resolution  wa-; 
fldonted.  the  committee  selected  consisting  of  W.  H. 
Litfle.  Portage ;  A.  L.  Hutchinson,  Wayauwega : 
H.  Teisdale.  Sparta;  W.  Van  Middlesworth,  Racine, 
and   A.  B.   Ferdinand,   Milwaukee. 

James  E.  Keelyn  presented  a  resolution  recommend- 


ing that  a  committee  of  three  be  appointed,  to  which 
disputes  arising  among  members  of  the  association 
or  between  members  and  non-members  shall  be  re- 
ferred. The  following-named  gentlemen  were  ap- 
pointed on  the  committee :  G.  W.  Wilder,  Chicago ; 
F.  S.  Veeder,  Mauston ;  Charles  Shernecker,  Sun 
Prairie.  ^ 

Another  resolution  which  was  adopted  pointed 
out  the  necessity  of  securing  as  members  of  the 
association  every  Independent  telephone  company  in 
the  state,  and  asking  that  the  traveling  men  who 
represent  the  supply  companies  who  are  members 
of  the  association  be  asked  to  do  all  that  they  can 
to  secure  members.  This  resolution  was  presented 
by    C.   W.   Twining  of  Monroe. 

General  resolutions  were  also  presented  regarding 
the  establishment  of  an  Independent  exchange  in 
Milwaukee  to  give  toll  connections  throughout  the 
state,  that  the  thanks  of  the  association  be  extended 
to  those  who  have  aided  in  giving  publicity  to  the 
association,  and  that  only  persons  bringing  creden- 
tials indorsed  b}"^  the  company  represented  and  by 
the  secretary  of  the  association  be  hereafter  ad- 
mitted to  the  meetings.  Later  a  committee  consist- 
ing of  Alfred  Weller,  A.  B.  Ferdinand  and  Wilmer 
Seig  was  appointed  to  interest  the  citizens  of  Mil- 
waukee in  regard  to  the  exchange.  At  the  close 
of  the  session  on  Wednesday  a  motion  was  made 
by  A.  B.  Ferdinand  that  a  committee  of  three  be 
appointed  to  call  upon  the  officers  of  the  Badger 
State  Tclepnone  and  Telegraph  Company  to  ascer- 
tain its  policy  in  regard  to  competing  with  other 
Independent  lines.  A.  B.  Ferdinand.  J.  C  Murdoch 
and  J.  E.  Keelyn  were  the  gentlemen  named. 

A  motion  being  made  that  a  committee  on  resolu- 
tions be  apoointed.  the  president  appointed  Messrs. 
A.  L.  Hutchinson,  W.  H.  Little  and  H.  Teasdale. 

A  committee  of  three  was  appointed  to  ascertain 
the  plans  of  the  Chicago  Automatic  Telephone  Com- 
pany in  regard  to  connecting  with  the  Independent 
companies  of  Wisconsin,  the  members  being  Messrs. 
Ferdinand.  Keelj'n  and  Valentine.  This  closed  the 
proceedings  of  the  day. 

Thursdav  morning's  session  opened  at  10  o'clock. 
W.  J.  Bell  of  Oxfordville  urged  that  a  committe£ 
be  appointed  for  securing  additional  members  to 
the  association.  Mr.  Bell.  Mr.  Kepler  and  C.  W. 
Twining  were  appointed. 

F.  J.  Whittemore.  representing  the  Green  Tele- 
phone and  Electric  Company,  spoke  in  regard  to  the 
suspension  of  that  company  by  the  association  from 
its  membership,  stating  that  such  action  was  unfair 
and  that  the  company  was  not  deserving  of  any  such 
action.  A  motion  was  made  to  rescind  the  suspen- 
sion, which  was  lost. 

H.  Durant  of  the  Automatic  Electric  Company 
slated  to  the  convention  that  the  Chicago  automatic 
company  will  connect  for  long-distance  purposes 
with  the  Wisconsin  Independent  companies  who  have 
toll  lines,  and  assured  the  members  that  all  rumors  to 
the  contrary  are  without  foundation. 

Professor  G.  W.  Wilder,  professor  of  telephony 
in  the  Armour  Institute,  Chicago,  made  an  address 
on  "Improvement  in  the  Telephone  Service."  He 
made  many  valuable  suggestions  in  regard  to  the 
service  in  general,  stating  that  prompt  service  is 
essential  and  operating  expenses  should  not  be  cut 
down  at  the  sacrifice  of  good  service.  The  problem 
the  telephone  man  has  to  meet  is  to  give  the  sub- 
scriber the  best  service  and  get  a  fair  return  on  the 
investment.  Managers  should  keep  themselves  fully 
informed  as  to  latest  apparatus  and  improvements 
and  be  un  to  date.  Persons  conducting  a  telephone 
business  should  incorporate,  as  otherwise  they  are 
partners  and  personally  liable  for  debts,  damage 
suits,  etc.  Cross-talk  is  an  ever-present  evil  and 
hard  to  contend  with,  but  should  be  kept  at  a  mini- 
mum. Party  lines  are  usually  more  profitable  than 
separate-line  ser\-ice,  and,  if  properly  grouped,  will 
give  satisfactory'  service.  The  various  lockout  sys- 
tems are  no  longer  experimental  and  are  now  being 
extensively  installed.  Pay  telephones  should  be  put 
in  for  the  convenience  of  the  public,  and  are  always 
found  very  profitable.  The  cost  of  underground-con- 
struction work  has  been  greatly  reduced  the  last 
few  years  and  is  now  being  put  in  more  generally 
than  in  the  past  and  is  sure  to  pay  in  the  long  run. 
The  final  business  of  the  convention  was  trans- 
acted  on  Thursday  afternoon. 

Upon  motion  that  a  committee  on  legislation  be 
provided,  J.  C.  Harper.  Madison  :  A.  L  Hutchinson, 
Weyauwega:  A.  B.  Ferdinand,  Milwaukee;  Mr.  Lar- 
'son,  Richard  Valentine,  Janesville,  and  Mr.  Cava- 
naugh    were  appointed. 

The  following-named  companies  made  application 
for  membership  and  were  accepted :  F.  Bissell  Com- 
pany. Toledo,  Ohio ;  Cambridge  Telephone  Company, 
Cambridge;  Columbia  County  Telephone  Company. 
Morrisonville ;  Fulmer  Lumber  Company,  Florence  ; 
Independent  Consolidated  Telephone  Company.  Wey- 
auwega ;  Kingston  Telephone  Company,  Kingston ; 
Mazomanie  Telephone  Company,  Mazomanie ;  Ox- 
ford and  New  Haven  Telephone  Company,  Oxford; 
Signalphone  Company.  Milwaukee. 

Secretary  Winter  then  read  his  report  for  the  vear. 
showing  the  continued  rapid  growth  of  the  Inde- 
pendent telephone  business  in  the  state,  and  of  the 
association,  which  now  comprises  64  active  and  25 
associate  members,  embracing,  approximately,  three- 
fourths  of  the  Independent  telephone  interests  of 
Wisconsin.  During  the  last  two  years  90  new  tele- 
phone companies  were  incorporated  in  the  state,  with 
$1,500,000  capital,  and  to-day  there  are  in  Wisconsin 
350  Independent  telephone  companies,  with  an  invest- 


ment of  $3,500,000,  1,200  toll  stations,  350  exchanges 
and  35,000  subscribers,  of  which  number  about  8,000 
are   rural   subscribers. 

J,  C.  Harper  of  Madison  urged  the  adoption  of 
a  design  to  advertise  local  and  long-distance  toll 
stations  and  that  the  association  secure  a  supply  of 
such  designs  and  sell  them  to  the  members. 

Officers  Avere  elected  for  the  ensuing  year  as  fol- 
lows :  President,  Richard  Valentine,  Janesville ; 
vice-president,  H.  G.  Slater,  Waupaca ;  secretary  and 
treasurer,  H.  C.  Winter,  Madison;  members  of  the 
executive  committee,  C.  W.  Twining.  Monroe;  G. 
Hu'ette.  Sheboygan;  J._  C.  Harper,  Madison;  W.  F. 
Goodrich,  LaCrosse ;  Julius  Thielman,  Merrill ;  John 
M.  Baer,  Appleton;  E.  A.  Miller,  Hixton;  J.  C. 
Crowley,  West  Superior. 

The  next  annual  convention  will  be  held  in  Mil- 
waukee,   February  9  and   10,    1905. 

Members  and  Visitors. 

The  following  is  an  alphabetical  list  of  the  ex- 
change companies  (with  their  delegates)  represented 
at  the  convention : 

Badger  State  Telephone  and  Telegraph  Company.  \V.  L. 
Smith,  Neillsviile;  Badger  Telephone  and  Telegraph  Com- 
pany, H.  Sipperly,  Milwaukee;  Belleville  Telephone  Com- 
pany, H.  J.  Ulrich,  S.  E.  Miller,  Belleville;  Beloit  Telephone 
Companv,  T.  E.  Carr,  Beloit;  Brodhead  Telephone  Companv, 
J.  C.  M'urdoch,  O.  C.  Schulz,  Walter  Bliss,  Brodhead;  Calu- 
met Telephone  Company,  J.  J.  Schoofs,  Johnsburg;  Cam- 
bridge Telephone  Company,  G.  W.  Wilder,  Cambridge;  Cedar 
Lake  Telephone  Company,  John  Rosenheiraer,  Schleisinger- 
ville:  Central  Wisconsin  Telephone  Company,  E.  A.  Miller, 
W.  A.  Marr,  Hixton;  Central  Wisconsin  Telephone  Company, 
W.  J.  Bell,  Portage;  Citizens*  Telephone  Company,  William 
Van  Middlesworth,  A.  T.  Gille,  Racine;  Citizens'  Telephone 
and  Telegraph  Company,  James  E.  Keelyn,  Kenosha;  Citizens' 
Telephone  Company,  G.  Huette,  Sheboygan;  Columbia 
County  Telephone  Company,  W.  R.  Chipmen,  Morrisonville; 
Dane  CouHty  Telephone  Company.  J.  C.  Harper,  H.  C.  Win- 
ter. Madison:  Dane  County  Rural  Telephone  Company,  Hiram 
Nelson,  Madison;  East  Valley  Telephone  Company,  E.  D. 
Smith,  New  Prospect;  Eastern  Wisconsin  Telephone  Com- 
pany, L.  H-  Schram,  A.  A.  Paulson,  Kiel;  Edgerton  Tele- 
phone Company,  F.  W.  McKjnney,  P.  C.  Brown,  T.  B.  Earle, 
W.  A.  Shelley,  William  Mcintosh.  Edgerton;  Fox  River  Val- 
ley Telephone  Company,  F.  T.  Green,  Appleton ;  Friendship 
Telephone  Company,  William  J.  Bell,  Friendship;  Inde- 
pendent Consolidated  Telephone  Company,  A.  L.  Hutchin- 
son, John  Kidd,  O.  Morrison,  William  Reuther.  Weyauwega; 
Interstate  Telephone  Company,  George  Morrison,  Winona, 
Minn. ;  Interurban  Telephone  Company,  Charles  Shernecker, 
B.  J.  Anderson,  G.  H.  Bcazam,  Sun  Prairie;  Juneau  Electric 
Company,  F.  S.  Veeder,  O.  G.  Loomis,  I.  C-  Baldwin,  Maus- 
ton; Kingston  Telephone  Company,  W.  R.  Simms,  E.  J.  Jos- 
len,  O.  W.  Joslcn,  Kingston;  La  Crosse  Telephone  Company. 
W.  F.  Goodrich,  La  Crosse;  Mcnomonie  Ridge  Telephone 
Corapanj',  E.  A.  Croll,  Iron  Mountain,  Mich.;  Monroe  Tele- 
phone Company,  W.  P.  Bragg,  C.  W.  Twining,  Monroe; 
Monroe  County  Telephone  Company,  H,  Teasdale,  C.  M. 
Bcebe,  W.  G.  Loomis,  Sparta ;  Orfordville  Telephone  Com- 
pany, F.  A.  Cole,  Orfordville;  Oxford  and  New  Haven  Tele- 
phone Company,  W.  J.  Bell,  Oxford:  People's  Teleohone 
Company,  J.  L.  Farrington,  Rio;  Pewaukcc  and  Sussex  Tele- 
phone Company,  Alex.  Caldwell.  Pewaukcc;  Plymouth  Tele 
phone  Company,  L.  H.  Schram,  Plymouth;  Portage  Telephone 
Company,  E.  H.  Warner,  W.  H.  Little,  F.  H.  Runkel.  Port- 
age; Rock  County  Telephone  Company,  Richard  Valentine, 
H.  C.  Willitz.  Janesville;  Rock  County  Farmers'  Telephone 
Company,  Richard  \'alentine,  Janesville;  Stoughton  Inde- 
pendent Telephone  Company.  E.  Sipperly.  Stoughton:  Two 
Rivers  Telephone  Company,  C.  F.  Kirst,  Two  Rivers;  United 
Telephone  Company.  C.  W.  Twining,  P.  J.  Wcirich.  Monroe; 
United  Telephone  Company,  C.  W.  Forbes,  Hyde  Park,  111.; 
Waupaca  Citizens'  Telephone  Company,  H.  G.  Slater,  R.  J. 
Havenor.  Waupaca;  Winnebago  County  Telephone  Comoany, 
A.    B.    Ferdinand,    Milwaukee. 

The  supply  companies  having  exhibits  at  the  con- 
vention,  with   their   representatives,   were : 

American  Electric  Telephone  Company,  C.  P.  Garst;'  J. 
Andrx  &  Sons  Company,  Herman  Andr;e.  J.  C.  Schmidt- 
bauer,  A.  E.  Stadelbauer;  Automatic  Electric  Company,  fl.  S. 
Durant.  A.  G.  Rousseau;  F.  Bissell  Company,  N.  S.  Walker; 
Central  Electric  Company,  W.  W.  Gcissc,  J.  W.  Mason; 
Electric  Appliance  Company,  S.  A.  Dinsmore.  J.  B.  Mc- 
Mullen;  Electric  Supply  Company.  L.  W.  Burch;  Elliott  Ad- 
dressing Machine  Company,  R.  St.  John;  Eureka  Electric 
Company,  Herbert  Roscnow;  Fulmer  Lumber  Company,  D. 
M.  Fulmer;  Green  Telephone  and  Electric  Company,  F.  J. 
U'hittemore;  Holtzer-Cabot  Company,  E.  R.  Harding;  Illinois 
Electric  Company.  C.  W.  Bacon;  International  Telephone 
Supply  Company,  H.  H.  Davenport;  Kellogg  Switchboard  and 
Supply  Company,  F.  E.  Rotchka,  W.  B.  Hind;  Miller  Anchor 
Company,  G.  H.  Miller;  Monarch  Telephone  Manufacturing 
Company,  E.  E.  Yaxley,  W.  H.  Trim;  Nordstrom  Lockout 
Telephone  Manufacturing  Company,  William  Herron;  J.  A. 
Roebling's  Sons'  Company,  W.  H.  Slingluff,  Bond  Wisler; 
Signalphone  Company,  A.  D.  Weller;  Standard  Telephone 
and  Electric  Company,  J.  H.  Parish,  W.  A.  Tavlor;  Sterling 
Electric  Company,  W.  E.  Doolittle;  Strombcrg-Carlson  Tele- 
phone Manufacturing  Company.  Don  C.  Gould,  H.  A.  Jones; 
Vought-Eerger  Company,  M.  I.  Berger,  D.  W.  Campbell,  A. 
Meinama. 


Telephone  Improvements  in  Columbus. 

President  F.  S.  Dickson,  of  the  Federal  Telephone 
Company,  has  announced  the  sale  of  the  remainder 
of  the  stock  of  the  Citizens'  Telephone  Company  of 
Columbus  to  a  syndicate  composed  of  Columbus 
men.  After  the  financial  embarrassment  of  the 
Everett-Moore  syndicate  over  4,000  shares  of  the 
stock  of  that  company  were  sold  to  the  Columbus 
syndicate  with  the  provision  that  it  might  be  re- 
purchased within  a  certain  time.  The  option  ex- 
pired in  November,  and.  as  the  plant  needs  improve- 
ments and  extensions,  the  Columbus  people  have  since 
been  urging  the  Federal  to  take  some  action  either 
in  buying  or  selling.  Columbus  people  formerly  held 
$150,000  of  the  stock,  and  this  sale  gives  them  the 
remainder,  amounting  to  $750,000.  The  price  paid 
for  the  stock  has  not  been  made  public,  but  it  is 
understood  that  it  is  satisfactory  to  the  Federal  peo- ' 
pie.  It  is  stated  that  arrangements  will  be  made  at 
once  to  put  in  a  new  switchboard  with  an  immediate 
capacity  of  S.coo  telephones  and  an  ultimate  capacity 
of  19,000.  Many  important  extensions  will  also  be 
made.     Tlic  plant  at  Dayton,  which   is  largely  con- 
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trolled  by  the  syndicate  which  purchased  the  Colum- 
bus property,  has  been  equipped  with  automatic 
apparatus  that  has  been  giving  satisfaction,  and  it 
is  not  unlikely  that  the  same  kind  of  equipment  will 
be  purchased  for  the  Columbus  plant.  In  all  about 
$500,000  will  be  spent  in  enlarging  the  plant  and 
extending  the  service.  The  building  occupied  will 
also  probably  be  enlarged.  The  syndicate  is  com- 
posed of  John  Joyce,  H.  A.  Lanman,  J.  B.  Hanna. 
Frank  A.  Davis,  E.  R.  Sharp,  W.  A.  Hardesty  estate, 
Cyrus  Huling,  F.  L.  Beam.  L.  D.  Hagerty  and  others. 
Frank  L.  Beam  is  the  manager. 


Automatic  Telephony  Discussed  at  the 
Institute. 

Automatic  versus  manual  telephone-exchange  op- 
erating formed  the  subject  of  discussion  at  the  meet- 
ing of  the  Chicago  branch  of  the  American  Institute 
of  Electrical  Engineers  on  February  i6th.  There 
was  an  excellent  attendance,  and  much  interest  was 
manifested  in  this  live  subject.  P.  Junkersfeld  pre- 
.sided,  and  two  papers  were  read— both,  however, 
by  men  connected  with  manual-switchboard  com- 
panies. One  was  on  "The  Commercial  Aspect  of  an 
Automatic  Telephone  Exchange."  This  was  written 
by  Franz  J.  Dommerque  and  read  by  R.  L.  Ames, 
in  Mr.  Dommerque's  absence.  The  general  trend  of 
this  paper  was  against  automatic  operation.  The 
second  paper  described  "Two  Methods  of  Giving 
Toll  service  in  Connection  with  Automatic  Ex- 
changes," and  was  read  by  the  author.  Charles  S. 
Winston.  This  paper  gave  an  account  of  the  con- 
nections between  manual  toll  boards  and  automatic 
exchanges  in  Grand  Rapids,  Mich.,  and  Dayton, 
Ohio.     It  was   not  controversial. 

An  animated  discussion  followed  the  reading  of 
the  papers,  referring  to  points  brought  up  in  Mr. 
Dommerque's  paper.  A.  H.  Dyson  appeared  as 
champion  for  the  automatic  system  and  held  his 
own  well.  L.  W.  Stanton  of  Cleveland,  while  not  a 
partisan  of  either  side,  thought  a  sort  of  combina- 
tion of  the  automatic  and  manual  systems  might  be 
of  adA^antage.  H.  P.  Clausen,  A.  D.  T.  Libby  and 
C.  O.  Harris  ardently  advocated  the  well-tried  manuil 
system.  Professor  Morgan  Brooks  of  the  University 
of  Illinois  pointed  out  some  of  the  good  points  of  a 
small  automatic  exchange.  Professor  J.  C.  Kelsey 
of  Purdue  University  also  briefly  participated  in  the 
discussion. 

The  discussion  did  not  bring  out  much  that  was 
new,  but  it  showed  the  well-known  advantages  and 
defects  of  the  automatic  system.  Further  reference 
to  it  may  be  made  in  a  future  issue  of  the  Western 
Electrician. 

Tlie  next  meeting  of  the  Chicago  branch  will  be 
held  on  March  8th.  when  the  Steinmetz  and  Slichter 
papers  on  single-phase  and  repulsion  railway  motors 
will   be  discussed. 


TELEPHONE  MEN. 


C.  E.  Wisard  has  resigned  as  manager  of  the 
Howard  (S.  D.)  Telephone  Company,  efifective 
March   ist,  and  will  be  succeeded  by   C.   N.   Drake, 

Henry  Berberich  has  resigned  as  manager  of  the 
Home  Telephone  Exchange  at  New  Haven.  Ind., 
and  H.  E.  Brudi  ha^  been  appointed  to  succeed  him. 

George  DuBay.  manager  of  the  Northwestern 
Telephone  Exchange  Company  at  Little  Falls,  JVlinn., 
has  been  transferred  to  Minneapolis.  J.  P.  Jenson 
of  Hudson^  Wis.,  succeeds  him  as  manager. 

J,  F.  R.  Hall,  who  has  been  in  charge  of  the  Taun- 
ton exchange  of  the  Southern  Massachusetts  Tele- 
phone and  Telegraph  Companj',  has  been  transferred 
to  the  New  Bedford  exchange  in  the  same  capacity. 

W.  H.  Winship  has  resigned  as  secretary  and 
manager  of  the  Noithern  Indiana  and  Southern 
Michigan  Telephone  and  Cable  Company  at  La- 
Grange,  Ind.,  and  will  move  to  Indianapolis  and 
enter  the  insurance  business.  His  successor  has  not 
been  selected. 

S.  G.  McMeen  of  the  telephone  engineering  s'aff 
of  the  Western  Electric  Company,  Chicago,  is  in  the 
City  of  Mexico  making  preliminary  arrangements 
for  the  extensions  and  improvements  of  the  tele- 
phone system  of  the  Mexican  Telephone  Company. 
This  company  recently  obtained  a  renewal  of  its 
concession  from  the  Mexican  government  for  a  pe- 
riod of  30  years.  (Under  the  terms  of  which  certain 
stipulated  improvements  are  required  to  be  made. 
The  company  has  six  months  in  which  to  prepare 
its  plans  for  submission  to  the  government  for  ap- 
proval. 


Telephone   News  from   the    Northwest. 

The  voters  of  Duluth,  Minn.,  approved  the  new 
ordinarcc  which  permits  the  Zenith  Telephone  Com- 
pany to  charge  more  for  telephone  service,  on  a 
sliding  <-cale  based  upon  the  number  of  telephones 
in  use.  The  People's  Telephone  Company  of  Supe- 
rior, an  allied  company,  seeks  permission  to  niake 
a  simib.r  change  of  rates  in  that  city. 

The  Interstate  Telephone  Company  may  strnig 
wires  across  the  Mississippi  River  from  Dubuque, 
Iowa,   to    Dickeyville,   Wis. 

,   The   Atwater    (Minn.)    Telephone     Company    has 
been  incorporated  with  $10,000  capital   stock. 

A  sleet  and  windstorm  last  week  in  St.  Paul  :e 
suited  in  burning  out  the  Dale  branch  exchange  of 
the  Northwestern  Telephone  Exchange  Company. 
The  telephone  wires,  weighted  down  by  ihe  heavy 
snow,  were  blown  down  and  crossed  with  the  street-  ^ 
railway  trolley  wires.  The  switchboard  at  the  Dale 
branch  caught  the  worst  of  the  tension,  and  burned 
out  almost  immediately,  with  a  loss  of  $20,000^  A 
temporary  service  was  soon  arranged  for  at  that 
branch,  but  it  will  take  several  weeks  to  get  the  board 
replaced  by  a  new  one. 

The  Minnesota  Central  Telephone  Company  de- 
clared a  dividend  of  10  per  cent,  at  flie  annual  meet- 
ing held  in  Willmar,  Minn.,  recently.  The  gru^~ 
earnings  for  the  year  were  $103,382.82.  The  com- 
pany operates  1,700  miles  of  toll  lines,  26  exchanges' 
and  has  3.500  subscribers. 

A  rural  telephone  company  is  projected  at  Duelm, 
Minn.,  to  build  to  St.  Cloud,  and  there  connect  v/ilh 
the  Northwestern   Telephone   Exchange   Company. 

The  Citizens'  Telephone  Company  of  Mankato 
Minn.,  has  contracted  with  the  Minnesota  Vallev 
Farmers'  Mutual  Telephone  Company  for  connec- 
tion. This  gives  the  former  company  service  through 
the   entire   county. 

The  Albert  Lea  CMinn.)  Telephone  Company  is 
considering  the  advisability  of  replacing  its  auto- 
matic system,  now  used,  with  a  central  manual  sys- 
tem. 

A  company  has  been  formed  at  Rollag,  Minn.  It 
will  incorporate  with  a  capital  of  $25,000. 

The  telephone  office  at  Lake  Preston,  S.  D.,  has 
been  moved  to  larger  quarters. 

The  Wisconsin  Telephone  Company  is  replacing 
its  old-style  Bell  telephones  with  new  common-bat- 
tery telephones.  The  company  will  spend  $150,000 
in  improvements  before  the  end  of  the  year. 

The  Interstate  Telephone  Company  has  asked  fo^ 
a  franchise  to  enter  Spokane,  Wash.,  with  a  terminal 
line 

B.  Teale  has  sold  his  interest  in  the  Lamoni 
riowa)  Telephone  Exchange  Company  to  F.  M. 
Smith   and  others. 

The  Standard  Telephone  Company  will  extend  its 
line   from    East   Elkport   to    Guttenburg.    Iowa. 

The  Stratford  (Iowa)  Independent  Telephone 
Company  and  the  Webster  City  company  have  been 
merged  as  the  Hamilton  County  Independent  Tele- 
phone Company,  with  a  capital  of  $24,000.  D.  C. 
Chase  of  Webster  City  is  president  and  J.  W.  Lee 
secretary. 

The  Iowa  State  Telephone  Association  will  hold 
its  convention  at  Des  Moines  on  March  8th  and  9th. 

A  telephone  war  seems  imminent  at  Mt.  Ayr. 
Iowa,  between  the  Southern  Iowa  Telephone  Com- 
pany and  the  Mutual  company,  all  attempts  at  a 
settlement  having  thus  far  proved  futile.  R. 


The  Kinloch  Telephone  Comoanv  of  St.  Louis 
expects  to  build  a  toll  line  from  St.  Louis  to  Kansas 
CItv  via  Nevada  and  Joplin.  where  it  will  connect 
with  the  Home  Telephone  Company,  which  has  nearly 
4,000  telephones. 


Ohio  Telephone  Notes. 

The  Tontogany  Telephone  Company  of  Tonlog- 
any.  Wood  County,  has  been  incorporated,  with  a 
capital  stock  of  $io.coo  for  the  purpose  of  building 
a  line  between  that  place  and  Bowling  Green.  Jacob 
Huffman,  Charles  O.  Cummings.  H.  W.  Hueber, 
Benjamin  F.  James  and  Robert  C.  Collins  are  the 
incorporators. 

In  order  to  make  all  preferred  stock  at  five  per 
cent,  the  Home  Telephone  Company  of  Dayton  re- 
duced its  capital  stock  from  $750,000  to  $6co,ooo, 
and  then  immediately  filed  papers  increasing  it  to 
$1,000,000.  The  proposition  is  now  on  a  more  satis- 
factory basis. 

The  stockholders  of  the  Mt.  Pleasant  Telephone 
Company  of  Mt.  Pleasant  have  organized  by  the 
election  of  the  following-named  officers :  President. 
Michael  Gallagher;  vice-president,  Dr.  J.  A.  Mc- 
Gleen ;  secretary  and  treasurer,  E.  B.  Jones :  general 
manager.  J.  M.  Bennett.  The  plant  of  the  co-opera- 
tive company  has  been  taken  over  and  will  be  re- 
built in  a  first-class  manner.  Lines  will  be  built  to 
Dillonvale.  Emerson,  Harrisville,  Adena,  Martins 
Ferr\'  and  Bridgeport.  In  all  a  first-class  plant  will 
be  constructed  by  the  new  company. 

James  A.  Drake,  secretary  of  the  Elyria  Telephone 
Company,  has  given  notice  that  the  first-mortgage 
six  per  cent,  gold  coupon  bonds  of  March  i.  1899, 
will  be  redeemed  on  March  i,  1904,  at  105,  with  ac- 
crued interest. 

G.  W.  Mooney  and  W.  B.  Cook,  promoters  of  the 
\ustinburg  Telephone  Company  of  Austinburg,  will 
in  a  short  time  ask  the  village  of  Geneva  for  a  fran- 
chise. The  work  of  securing  the  right-of-way  be- 
tween the  two  places  is  now  in  progress. 

Officers  of  the  Zanesville  Telephone  Company  of 
Zanesville  have  been  re-elected.  J.  B.  Rhodes  is 
secretary  and  general  manager.  Plans  were  outlined 
at  the  meeting  for  the  coming  year  and  reports  of 
officers  showing  a  healthy  condition  of  business  were 
submitted. 

General    Manager  French   of  the   Cuyahoga   Tele- 


phone Company  at  Cleveland  is  having  some  trouble 
in  adjusting  numbers  for  the  new  switchboard  which 
will  be  installed  within  a  few  days.  Heretofore  the 
four-button  system  has  been  in  use,  there  being 
four  numbers  alike  with  the  exception  of  the  initial 
letter.  Now.  it  seems,  in  some  cases  all  four  owners 
of  certain  numbers  insist  upon  having  them,  whereas 
but  one  can  be  accommodated  on  the  new  board. 

C. 

Indiana  Telephone  Items, 

Senator  Fairbanks  has  notified  the  Indiana  tele- 
phone men  that  his  amendment  to  the  postoffice  bill 
submitted  on  January  iSth,  proposing  to  appropriate 
$20,000  for  experimental  telephone  delivery  of  spe- 
cial mail  matter,  has  been  taken  from  the  table  in 
the  Senate  and  referred  to  the  committee  on  post- 
offices  and  post  roads.  Mr.  Fairbanks  fears  oppo- 
sition from  the  House  committee,  members  of  which 
say  such  a  system  put  into  general  use  would  mean 
tiie  maintenance  of  a  telephone  in  every  fourth-class 
office  at  the  government's  expense. 

"The  man  who  will  find  some  method  of  prevent- 
ing telephone  girls  from  marrying  will  have  his  for- 
tune made,"  says  Manager  Springer  of  the  Central 
Union  Company  at  Muncie.  "T  don't  know  exactly 
why  it  is  that  telephone  girls  are  able  to  secure  hus- 
■bands  faster  than  other  girls,  but  it  is  a  fact.  They 
don't  even  need  to  be  pretty.  After  all,  it  is  partly 
the  fault  of  the  company,  which  insists  that  the  op- 
erators under  all  circumstances  must  be  polite  and 
have  a  pleasant  voice.  Men  fall  in  love  with  them 
because  of  their  voice.  Ten  of  our  young  women 
married  during  the  last  year."  Manager  Bromley 
of  the  Delaware  and  Madison  Counties  Telephone 
Company  says  the  marrying  epidemic  has  permeated 
the  local  exchanges  at  Muncie  and  Elwood.  and  even 
spread  to  the  business  office.  "Our  exchanges  are 
crippled  much  of  the  time  by  unexpected  marriages," 
said  he. 

Arcadia  is  without  a  telephone  plant  at  present. 
L.  D.  Cox  of  Sheridan  has  been  trying  for  some 
time  to  sell  the  local  plant  to  a  company  composed 
ot  Arcadia  people,  who  finally  declined  to  pay  a  big 
sum  for  what  they  regarded  as  a  worn-out  plant. 
Thereupon  Mr.  Cox  took  out  the  exchange.  A  com- 
pany of  home  people  is  now  being  organized  to  put 
in  a  new  and  up-to-date  service. 

At  a  recent  meeting  of  the  directors  of  the  Zions- 
viile  Telephone  Company  it  was  decided  to  raise 
the  rates  in  the  business  houses.  The  secretary  noti-' 
fied  the  business  men  of  the  increa.se  of  rates,  stating 
that  it  was  necessary,  owing  to  the  large  outlay  of 
money  which  the  company  has  recently  expended  in 
improving  its  system.  An  agreement,  pledging  each 
signer  to  order  his  telephone  taken  out  of  his  place 
of  business  at  once  unless  the  telephone  company 
will  agree  not  to  raise  its  rates,  was  promptly  signed 
by  every  business  and  professional  man  in  Zions- 
ville.     The  company  is  in  a  quandary.  F. 


Telephone    Progress    in   Texas    and 
Mexico. 

The  City  Council  of  Luling,  Texas,  has  granted 
a  franchise  to  the  Independe:U  Telephone  Company 
to  establish  and  operate  a  telephone  exchange  at 
that  place.  It  is  announced  by  the  officers  of  this 
company  that  it  will  immediately  begin  the  con- 
struction of  a  long-distance  telephone  line  to  con- 
nect San  Antonio  and  Houston,  a  distance  of  225 
miles.  In  addition  to  building  this  long-distance 
line  the  comoany  will  establish  telephone  exchanges 
at  Marion,  Seguin,  Kingsbury.  Harwood,  Flatonia, 
Schulenburg.  Weimer.  CTolumbus,  F^gle  Lake,  and 
probably  other  places  on  the  route.  Among  the  men 
interested  in  the  company  are  H.  W.  Flato  of  San 
Antonio,  Texas ;  T.  H.  Spear  of  New  York,  and 
George   Cornelius  of   Minneapolis,  Minn. 

The  Menard  Telephone  Company  of  Menardville, 
Texas,  has  just  completed  a  telephone  line  to  Hext. 
a  distance  of  15  miles,  and  will  soon  commence  the 
construction  of  a  line  to  McKavitt.  Texas. 

A  long-distance  telephone  line  is  to  be  built  be- 
tween Hermosillo,  Mexico,  and  Guaymas.  A.  Mas- 
carenas,  cashier  of  the  Banco  Senora,  Chihuahua, 
Mexico,  can  give  information. 

A  long-distance  telephone  line  has  just  been  com- 
pleted between  Guadalajara,  Mexico,  and  La  Barca. 
Governor  Miguel  Ahumada  participated  in  the  in- 
augural  ceremony  of  the  new  line. 

The  Mexican  government  has  granted  a  conces- 
sion to  M.  A.  Sepulveda  of  the  Torreon  Telephone 
Company  to  extend  its  lines  to  the  towns  of  Gomez 
Palacio,  Lerdo,  and  adjacent  haciendas.  The  con- 
cession also  authorizes  the  company  to  extend  its 
lines  to  the  cities  of  Durango,  Monterey,  Saltillo. 
Mapimi  and  other  places.  All  of  the  principal  towns 
and  cities  of  Northern  Mexico  are  to  be  included 
in  the  proposed  system. 


Southeastern  Telephone  Developments. 

Councilman  John  Barron  of  Lxjuisville,  Ky..  is 
preparing  an  ordinance  to  be  introduced  in  the  gen- 
eral council  requiring  all  wires  in  the  downtown  dis- 
trict to  be  placed  underground.  Similar  ordinances 
have  been  introduced  before  but  failed  to  carr\-. 

The  Morgan  County-  Telephone  Company  has  suc- 
ceeded in  getting  its  lines  into  Decatur,  Ala.,  after 
a  long  fight  with  the  Bell  company.  Both  companies 
have  been  operating  in  New  Decatur,  Ala.-  the  Bell 
imder  the  franchise  of  the  American  Telephone  and 
Telegraph  Company,  it  is  said,  and  now  the  council 
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of  New  Decatur  has  ordered  the  American  or  Bell 
company  to  take  its  telephones  out.  An  interesting 
lime  is  expected. 

A  new  telephone  system  has  been  completed  in 
Gadsden,  Ala. 

Several  persons  were  arrested  in  Atlanta,  Ga.,  re- 
cently on  a  charge  of  violating  the  law  which  for- 
bids the  keeping  of  a  place  for  the  making  of  bets 
over  the  telephone  on  horse  racing,  etc. 

The  city  of  Green  Bay,  Va.,  is  negotiating  with 
the  Lunenburg  Telephone  Company  to  run  a  line 
from  Bruceville  through  the  town  to  a  point  on  the 
opposite  side  of  the  village. 

It  has  been  decided  by  the  electric-light  committee 
to  accept  the  bids  of  both  the  Southern  Bell  and 
the  Atlanta  (Ga.)  Telephone  companies  for  furnish- 
ing the  city  with  telephone  service  during  the  ne.xt 
five  years,  a  certain  number  being  taken  from  each 
company  on  conditions  agreed  upon. 

A  bill  has  been  introduced  in  the  South  Carolina 
Legislature  placing  telephone  companies  under  the 
control  of  the  railroad  commission. 

A  jN'Iontgomery  (Ala.)  special  says  that  E.  M. 
Cranford  has  been  at  work  organizing  a  telephone 
company  at  Jasper,  Fla.,  where  it  is  proposed  to 
maintain  a  rate  30  per  cent,  under  that  of  the  South- 
ern  Bell  Telephone  Company. 

The  Marion  (N.  C.)  Telephone  Company  recently 
raised  its  rates,  and  it  is  reported  that  many  of  the 
patrons  have  had  their  telephones  taken  out.  The 
company  had  made  improvements  on  the  system. 

The  Interstate  Telephone  Company,  which  recently 
gained  sole  control  in  Durham,  N.  C,  has  raised  rates 
^o  $2  a  month  for  residences  and  $3.50  a  month  for 
stores.  L. 


New  England  Telephone  News. 

Hearings  are  to  take  place  next  month  on  the  sev- 
eral bills  that  contemplate  further  control  of  tele- 
phone matters  in  JMassachusetts,  recently  introduced 
in  the  Legislature.  Revision  of  rates  is  one  of  the 
principal  objects  sought,  and  there  is  much  public 
interest  in  the  matter.  An  attempt  to  create  a  special  ■ 
committee  to  consider  the  subject  has  been  defeated, 
but  petitioners  will  be  given  an  opportunity  to  pre- 
sent their  views  before  the  regular  committee  on 
mercantile  affairs. 

Systematic  robbery  of  the  money  receptacles  of  the 
slot  machines  of  the  New  England  Telephone  and 
Telegraph  Company  has  been  in  progress  for  some 
time,  and  the  perpetrators  have  succeeded  in  eluding 
the  police.  About  a  score  of  cases  have  been  reported 
within  a  short  time,  one  of  the  most  recent  being 
a  daring  break  at  one  of  the  large  apartment  hotels. 

The  long-pending  cases  of  the  city  of  Lowell 
against  the  seven  directors  of  the  Erie,  Telephone 
Company,  involving  originally  a  tax  claim  for  $iS,- 
coo,  but  amounting  with  interest  to  $38,500  at  the 
present  time,  after  14  years  of  attempts  to  reach  a 
settlement,  have  been  compromised  for  $28,000,  in 
accordance  with  a  recent  offer  of  the  Erie  Telephone 
Company.  The  proposition  was  accepted  in  joint  con- 
vention of  the  two  branches  of  the  Lowell  city  gov- 
ernment on  February  Qth.  Verdicts  favorable  to 
the  city  have  been  rendered  by  the  courts,  and  last 
August  the  Supreme  Court  passed  upon  one  of  the 
suits  out  of  the  seven,  with  a  verdict  favorable  to 
the  city's  contention.  B. 


Michigan  Telephone  Matters. 

C.  F.  Brown,  secretary  of  the  Independent  Tele- 
phone Association  of  Michigan,  has  issued  from  Alma 
•.111  announcement  to  the  effect  that  the  annual  meet- 
ing will  be  held  at  Grand  Rapids  on  February  24th 
and  2Sth. 

The  Michigan  (Bell)  telephone  exchange  at  Port 
Huron  has  announced  a  new  schedule  of  rentals 
which,  in  the  case  of  a  majority  of  subscribers, 
amounts  to  a  raise  of  from  $18  to  $24  a  year  for  resi- 
dence telephones  and  from  $24  to  $36  on  business 
telephones.  Under  the  new  system  full  metallic-cir- 
cuit service  is  given  and  present  users  of  the  metallic 
telephones  obtain  a  reduction  of  25  per  cent,  in  rates. 

The  Grand  Rapids  and  Indiana  railway  has  de- 
cided to  try  on  its  cars  the  new  car  telephone  that 
was  invented  a  short  time  ago.  It  can  be  placed  at 
any  part  of  the  train  and  can  be  used  while  the 
train  is  in  motion.  Muskegon  and  Grand  Rapids 
capital  is  interested  in  putting  the  device  upon  the 
market. 

The  Eaton  County  Telephone  Company  of  Char- 
lotte has  added  a  new  400-capacity  visual-signal 
switchboard  to  the  exchange.  This  company  was 
organized  less  than  five  years  ago  and  now  has  about 
500  telephones  in  commission.  W. 


Cable  Interruptions  in  War  Time. 

The  various  cable  companies  of  the  United  States 
have  received  word  of  the  interruption  of  the  Hong- 
kong-Foochow  and  the  Foocbow-Formosa  cables. 
No  explanation  accompanies  the  information.  In 
cases  of  emergency,  however,  Hongkong  and  Foo- 
chow  can  be  reached  by  the  overland  route  and  For- 
mosa by  way  of  Japan.  The  further  announcement 
was  made  that  no  code  messages  would  be  accepted 
for  Korea,  and  that  all  messages  for  that  country 
would  be  taken  at  the  sender's  risk.  Messages  in 
any  form  are  being  taken  for  all  other  parts  of  the 
world  except  Port  Arthur,  where  the  Russian  gov- 
ernment has  seized  the  cables  and  refuses  to  admit 
any  messages. 


Evansvllle    Municipal    Telephone   Case. 

The  arguments  in  the  Evansville  (Ind.)  municipal 
telephone  case  were  heard  in  the  Superior  Court  on 
February  gth  before  Judge  W.  D  Robinson  of  the 
Indiana  Appellate  Court  as  special  judge.  The  suit 
was  brought  by  ex-Judge  R.  D.  Richardson  to  re- 
strain the  city  of  Evansville  from  entering  into  the 
proposed  scheme  for  the  organization  of  the  Evans- 
ville Telephone  Company. 

Daniel  H.  Ortmeyer  for  the  plaintiff  argued  that 
the  municipal  telephone  scheme  was  unauthorized- 
because  the  mayor  is  given  the  right  to  vote  the 
stock  owned  by  the  city ;  because  the  city  guarantees 
a  dividend  to  the  preferred  stockholders,  and  in 
effect  grants  a  monopoly  to  the  telephone  company; 
that  the  city  ought  to  have  the  right  to  take  an 
active  part  in  the  management  of  the  company's 
affairs;  that  the  ordinance  provides  that  the  directors 
must  be  members  of  the  two  political  parties ;  that  at 
the  time  the  city  made  the  agreement  with  the  Evans- 
ville Telephone  Company  the  councilmen,  members 
of  the  board  of  public  works  and  mayor  of  the  city 
were  interested  in  the  company,  and  hence  their 
acts  are  illegal ;  that  the  city  must  necessarily  be- 
come involved  in  debts  and  litigation  and  that  the 
whole  plan  is  an  ingenious  scheme  to  circumvent  the 
constitution  of  the  state,  and.  finally,  that  the  city 
has  no  right  to  become  a  promoter  or  subscriber  to 
the  Evansville  Telephone  Company.  One  of  the  chief 
arguments  was  that  the  charter  granted  the  city  gave 
a  right  to  purchase  or  hold  stock,  but  that  the  per- 
mission did  not  include  the  right  to  subscribe  for 
stock  in  the  prospective  enterprise.  It  was  also 
maintained  that  the  franchise  granted  to  the  tele- 
phone company  by  the  city  contained  a  clause  which 
would  serve  as  a  "wrecker"'  in  providing  that  a 
receiver  could  be  appointed  in  the  event  that  the 
dividends  were  not  paid  on  the  preferred  stock.  It 
was  also  claimed  that  much  of  the  stock  had  been 
subscribed  through  forcible  means  brought^  to  bear 
on  the  part  of  the  people  pushing  the  municipal  tele- 
phone scheme. 

Attorney  A.  W.  Wheeler  made  the  argument  for 
the  city.  His  chief  points  were  that  any  indebted- 
ness incurred  by  the  Evansville  Telephone  Company 
could  not  become  an  indebtedness  of  the  city;  that 
the  city  was  fully  protected  by  the  provisions  of  the 
agreement  with  the  telephone  company  so  that  no 
loss  could  fall  upon  the  city.  As  to  the  other  points, 
he  contended  that  the  plaintiff  had  no  right  to  raise 
them  because  they  effect  only  the  inside  management 
of  the  Evansville  Telephone  Company  and  do  not 
effect  the  taxpayers  of  the  city. 

Judge  Robinson  took  the  matter  under  advisement 
and  announced  that  he  would  rule  on  the  case  in 
about  three   weeks. 


MANUFACTURERS    AND    DEALERS, 

The  capital  stock  of  the  Automatic  Electric  Com- 
pany of  Chicago  has  been  increased  from  $3,000,000 
to  $5,000,000. 

The  Western  Telephone  Construction  Company 
will  soon  vacate  its  factory  at  Winthrop  Harbor,  111., 
and  remove  to  Chicago  to  secure  advantiges  in  ship- 
ping and  to  save  freight  on  fuel. 

The  Trumbull  Electric  Manufacutring  Company 
of  Plainville,  Conn.,  is  sending  out  its  catalogue 
No.  4  descriptive  of  switches,  cord  adjusters,  plug 
cut-outs,  etc.  The  flush  receptacle  recently  illustrated 
in  the  Western  Electrician  is  also  described  in  this 
publication.  The  Type  A  switches  illustrated  arc 
enclosed  in  500-volt  spacings  up  to  and  including 
100  amperes. 

An  odd-shaped  folder,  made  to  represent,  when 
closed,  a  box  of  condensers  ready  for  shipment,  is 
being  distributed  by  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company.  "In  opening  the 
case"  the  first  thing  considered  is  a  five-line  switch- 
ing telephone  vs.  a  five-knife  switch  arrangement. 
One  of  these  telephones  is  illustrated  and  its  ad- 
vantages over  the  knife-switching  method  sometimes 
used  on  rural   lines  are   explained  in  the  folder. 

A  beautiful  catalogue  on  "Modern  Methods"  in 
telephone  practice  comes  from  the  North  Electric 
Company  of  Cleveland.  Besides  matter  relative  to 
the  company's  various  styles  of  switchboards,  ap- 
paratus, terminal  racks,  power  boards,  batteries, 
etc.,  there  are  suggestions  as  to  the  mainte- 
nance and  operation  of  exchanges  and  examples 
of  the  advantages  to  be  derived  from  operating 
upon  modern  methods.  Particularly  well  arranged 
is  a  combination  of  two  switchboard  sections  with 
one  toll  section.  Rural  telephone  apparatus  is  also 
another  important  branch  with  this  company,  and 
some  fine  boards  are  illustrated  for  this  particular 
field,  ranging  from  10  to  25  lines.  The  last-men- 
tioned are  of  the  drop-signal  type.  A  simple  but 
rigid  construction  has  been  adopted  for  the  relay 
and  terminal  racks,  made  up  of  angle  irons  and 
supplied  with  rings  for  convenience  in  making  cross- 
connections. 


The  stockholders  of  the  Central  District  and  Print- 
ing Telegraph  Company  at  their  annual  meeting  in 
Pittsburg,  Pa.,  decided  to  increase  the  capital  stock 
from  $10,000,000  to  $15,000,000.  The  increased  capi- 
ta] will  be  issued  as  required  in  the  business  at  a 
price  to  be  fixed  by  the  board  of  directors.  Net 
earnings  for  last  year  were  $742,083.97,  an  increase 
of  $164,003.45  over  the  preceding  year. 


GENERAL  TELEPHONE  NEWS. 

The  Farmers'  West  Crescent  Telephone  Company 
has  been  incorporated  at  Reardon,  Wash.  G.  Gar- 
ber  is   president,   and  A.   J.   Cone,   secretary. 

The  Goldendale  Telegraph  and  Telephone  Com- 
pany of  Goldendale,  Wash.,  is  making  preparations 
for  the  extension  of  its  lines  100  miles  to  the  north- 
west  of   Goldendale. 

The  Lothrop-Davis  Company,  operating  in  Butler, 
Nevada,  is  preparing  to  extend  its  telephone  and 
telegraph  system  to  Goldfield,  and  the  work  of  con- 
structing the   line   will   be   commenced   immediately. 

The  Tehama  Lumber  Company,  with  headquarters 
in  Corning,  Cal.,  is  making  arrangements  for  the 
construction  of  a  telephone  line  connecting  the  com- 
pany's holdings  with  Paskenta,  Newville  and  Cor- 
ning. 

The  Central  Union  Telephone  Company,  which  has 
been  operating  in  Wabash,  Ind.,  without  a  franchise 
since  last  May,  has  been  ordered  by  the  City  Council 
to  accept  the  city's  franchise  or  remove  all  poles 
and  wires  from  the  streets. 

The  Elkhart  (Texas)  Telephone  Company,  which 
was  recently  organized,  has  constructed  and  placed 
in  operation  a  telephone  line  to  the  towns  of  Slocum 
and  Denson  Springs,  a  distance  of  15  miles.  The 
line  will  be   extended. 

The  long-distance  telephone  system,  which  is 
owned  by  John  Woessner  and  associates  of  Sal- 
tillo,  Mexico,  has  been  extended  from  Torreon  to 
the  city  of  Durango.  A  line  is  also  to  be  built  from 
Torreon  to  Monterey,  and  thence  to  Tampico,  a 
distance   of  several   hundred    miles. 

The  Southwestern  Telegraph  and  Telephone  Com- 
pany will  let  the  contract  in  a  few  days  lor  the 
construction  of  a  new  exchange  and  office  building 
at  El  Paso,  Texas.  The  work  of  putting  the  wires 
of  the  system  underground  in  the  business  part  of 
the  city  is  now  in  progress.  B.  H.  Johnson  is  su- 
perintendent of  construction. 

The  Utah  Independent  Telephone  Company  of 
Ogden,  Utah,  has  been  granted  a  franchise  to  do 
business  in  Salt  Lake  County.  The  commissioners 
of  Weber  County  now  have  an  application  under 
consideration  from  the  company  for  permission  to 
operate  in  that  place.  Action  on  the  matter  will 
be  taken  at  the  next  meeting  of  the  commissioners. 

The  Sunset  Telephone  and  Telegraph  Company 
of  San  Jose  has  been  granted  permission  by  the 
supervisors  to  erect  poles  on  Harter  Avenue,  from 
Newhall  Street  to  the  town  of  Santa  Clara,  for  the 
purpose  of  transferring  its  wires  from  the  Southern 
Pacific's  right-of-way,  where  they  parallel  the  40.- 
ooo-volt   circuit  of  the   Standard   Electric  Company. 

As  a  matter  of  convenience  to  those  in  Chicago 
having  both  an  automatic  and  a  Bell  telephone  the 
LTnited  States  Telephone  Directory  Company  has  pub- 
lished a  "Complete  Telephone  Directory  of  Chicago 
and  Vicinity"  containing  a  complete  directory  of  the 
Bell  telephones  and  automatic  telephones  in  use.  the 
numbers  being  both  inserted  after  the  subscriber's 
name  where  the  person  has  the  two  systems  con- 
nected. 

During  the  year  the  Southern  New  England  Tcle- 
plione  Company  will  carry  on  the  work  of  extensive 
improvements  to  its  plant  and  service  throughout 
the  state  of  Connecticut.  General  Superintendent 
Henry  H.  Sykes  says  that  the  company  will  open  one 
new  building  in  Meriden  probably  about  the  first 
of  April.  In  New  Britain  the  company  has  pur- 
chased land  for  a  new  building,  the  plans  for  which 
are  i.ow  being  drawn. 

In  a  recent  issue  of  the  Indianapolis  News  ap- 
peared the  following  advertisement  of  J.  O.  Cope- 
land  :  "For  the  betterment  of  the  service  I  have 
changed  my  phone  to  New  Phone  2259.  I  have  dis- 
continued the  old  phone."  This  advertisement  was 
published  without  the  knowledge  of  the  officers  of 
the  New  Telephone  Company,  which  operates  the 
Independent  system  in  Indianapolis,  and  naturally 
they  are  pleased  at  this  recognition  of  the  excellence 
of  their  service. 

J.  E.  Famsworth,  general  manager  of  the  South- 
western Telegraph  and  Telephone  Company,  with 
headquarters  at  Dallas,  Texas,  announces  that  the 
Western  Telephone  Company  of  Boston,  of  which 
the  Southwestern  is  a  part,  will  expend  se^^eral  mil- 
lion dollars  in  improvements  and  extensions  of  it's 
system  in  .Arkansas  and  Texas  during  the  present 
year.  The  long-distance  lines  are  to  be  built  into 
new  territory  and  a  number  of  new  local  exchanges 
will  be  established. 

The  Phelps  County  Telephone  Company  of  Hol- 
drege,  Neb.,  has  awarded  to  J.  F.  Butterfield  of 
Chicago  the  contract  for  the  complete  construction 
of  an  exchange  for  present  installation  of  300  tele- 
phones, with  an  ultimate  capacity  of  600.  "The  lines 
will  reach  all  the  farmers  in  the  countj',  contracts 
with  several  of  the  leading  farmers  having  been 
secured  already.  It  is  expected  that  inside  of  six 
months  200  farmers'  telephones  will  have  been  in- 
stalled, in  addition  to  the  Holdrege  exchange.  A 
central-energy  system  will  be  used,  and  work  is 
now  under  way! 
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Wind    Pressure    on    Telegraph    Struc- 
tures.' 

By  Francis  W.  Jones. 

It  is  a  foregone  conclusion  among  far-sighted  tele- 
graph and  telephone  managers,  that  economy  of  con- 
struction and  maintenance,  and  a  maximum  traffic 
value,  with  a  minimum  interruption  of  wires,  can 
only  be  secured  by  the  observation  of  advanced  engi- 
neering rules,  and  the  transfer  of  the  erection  and 
care  of  telegraph  and  telephone  systems  from  the 
hands  of  empirics,  to  the  hands  of  competent  engi- 
neers, both  mechanical  and  electrical. 

In  view  of  the  great  obstacles  that  exist  to  the 
economical  and  proper  maintenance  of  lines  in  this 
country,  it  may  be  that  engineers  cannot  at  present 
do  all  that  would  be  possible  under  favorable  condi- 
tions; yet,  the  greater  the  difficulties,  the  more  neces- 
sary is  the  trained  directing  mind.  It  is  at  once  a 
serious  and  grotesque  situation  when  private  corpo- 
rations, investing  capital  and  employing  a  very  high 
grade  of  skill  to  perform  a  public  service  so  indis- 
pensable to  the  whole  country,  should  be  legislated 
against  and  heavily  taxed  in  every  state  in  the  Union, 
held  to  strict  account  by  everv  court,  frequently 
mulcted  in  enormous  damages  for  errors  that  cannot 
be  avoided,  and  denied  by  cities,  towns  and  villages 
a  reasonably  free  and  unobstructed  use  of  the  high- 
ways for  wires,  which  are  daily  necessarily  multiply- 
ing in  number  to  meet  the  public  wants,  so  that  it 
really  seems  that  the  telegraph  and  telephone,  the 
two  greatest  friends  of  our  commercial  and  social 
life,  not  only  do  not  receive  a  solitary  bit  of  encour- 
agement, neither  municipal,  state  nor  federal,  but  are 
taxed,  hampered  and  thwarted  to  the  point  of  des- 
peration, while,  at  the  same  time,  the  government 
and  the  public  are  becoming  daily  more  and  more 
imperious  in  their  demands  for  the  lowest  rates  and 
the  best  service. 

Highways  are  filled  with  trolley  and  electric-light 
poles  and  ornamental  trees.  -Railways  are  crowding 
out  such  lines  of  poles  as  they  have  been  able  to 
accommodate  in  the  past,  to  make  room  for  more 
tracks,  and  the  long-distance  underground  problem 
is  so  vast,  both  from  financial,  electrical  and  engi- 
neering considerations,  that  it  staggers  the  telegraph 
and  telephone  managers. 

One  of  the  first  things  to  be  considered  is  tlie  effect 
upon  poles  and  wires  of  the  wind,  which  next  to 
decay,  is  the  cause  of  a  large  per  cent,  of  interrup- 
tion, delay  of  messages,  and  expense,  the  latter  in- 
cluding the  wages  of  idle  operators  and  clerks,  be- 
sides cost  of  repair. 

There  has  been  no  uniform  agreement  among  those 
in  charge  of  line  construction  as  to  the  force  ex- 
erted against  cylindrical  poles  and  wires  by  the  wind. 
Professor  S.  P.  Langley,  who  stands  very  high  as 
an  authority,  states  that  the  resistance  experienced 
by  a  plane  surface  exposed  normally  to  wind  blow- 
ing at  various  velocities,  may  be  calculated  from 
the   following   formula : 

R,  resistance  in  pounds  =  K  A  V. 
K,  constant  found  by  experiment  =  0.00166. 
A  =  area  in  square  feet  of  one  side  of  the  plane. 
V  =  velocity  in  feet  per  second. 
Professor   Langley    states   that   the   resistance   en- 
countered by  a  cylinder  in  wind  normal  to  its  side, 
is  one-half  the  resistance  which  would  be   encoun- 
tered by  a  plane  exposing  ari  area  equal  to  its  longi- 
tudinal   section,   but   that   account    should    be   taken 
of  the  fact  that  small  wires,  cords,  ropes,  etc.,  have 
been  found,  by  experiment,  to  cause  a  resistance  of 
from  five  to   10  times  what  would  be  calculated,  as 
per  above  formula,  from  their  normal  sections. 

In  England,  Mr.  John  Gavey,  the  engineer-in-chief 
of  the  British  Telegraphs,  calculates  the  strength  of 
the  average  structures  and  wires  to  withstand,  at 
right  angles  to  the  wind's  direction,  a  pressure  of  17 
pounds  per  square  foot,  and  takes  two-thirds  of  the 
diameter  into  the  length  of  the  round  poles  and 
conductors  as  the  approximate  area  affected.  The 
British  table  of  wind  pressure  requires  a  velocity 
of  60  miles  per  hour  to  equal  17  pounds  per  square 
foot.  Whereas,  the  following  table,  furnished  by 
Professor  C.  F.  Marvin  of  the  United  States  Weather 
Bureau,  shows  that  the  wind  requires  a  velocity  of  85 
miles  to  equal  17  pounds: 

Table  of  Wind  Pressures, 

U.  S.  Weather 

Wind                    Bureau  British  Table  Prof.  Lansley's 

Velocity          Lbs.  Per  Square  Lbs.  Per  Square  Lbs.  Per  Square 

Miles  Per  Hour.         Foot.  Foot.  Foot. 

20                         1.27  1.97  1.42 

30                     ■    2.6+  4.42  4.21 

40                               4.44  7.87  5.71 

50                            6.66  12.3  8.92 

60                            9.22  17.7  12.85 

76                                 12.2  24.1  17.50 

So                          15-5  31-4  22.S5 

go                             ig.2  40.  28.92 

Mr.  Oldbury  Bume  of  the  Indian  Government 
Telegraphs,  Calcutta,  describes  experiments  he  made 
by  swinging  a  plate  of  12  by  six  inches  and 
a  cylinder  of  four-inch  diameter,  both  of  exactly 
equal  weight,  and  lengthening  the  extensible  cylinder 
until  both  plate  and  cylinder  attained  the  same  ampli- 
tude of  swing,  giving  the  length  of  cylinder  equiva- 
lent to  the  plate  between  33  and  35  inches.  Area 
of  one  side  of  plate  72  inches,  and  area  of  sec- 
tion of  cylinder  33  by  four  inches  =  132  square 
inches,  and  35  by  four  inches  =  140  square  inches, 

former  giving  ^—  and  latter   ^— ,  or  .545  and  .515. 
3.67  3.Sg 

In   India  two-thirds   of  the  diameter  multiplied  by 
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length  is  -used  to  calculate  the  wind-pressure  area  of 
poles  and  wires. 

Wind  Surface  of  i  Mile  of  Wire. 

Area  of  Area  of 

B.  W.                           :5  of  B.  &  S.  K  of 

Gauge    Diameter  Diameter  Gauge      Diameter  Diameter 

No.              Inch.  in  Feet.  No.  Inch.  in  Feet. 

4               .23S               69.S  7K  .138  40.5 

6               .203               59.5  9  .114  33-4 

.165               48.4  10  .102  •    29.9 


CORRESPONDENCE. 
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Kernot  of  Melbourne  demonstrated,  by  experiment 
with  heavy  air  blasts,  that  the  pressure  at  right  an- 
gles on  a  cylinder  was  about  one-hall  on  a  flat  sur- 
face of  equal  diameter,  and  that  the  pressure  on  one 
side  of  a  cube  was  only  0.9  of  that  of  a  thin  plate 
of  equal  area. 

Telegraph  structures  and  wires  miist  be  designed 
not  only  to  withstand  the  maximum  ordinary  wind 
pressures  to  which  they  may  be  subject,  but  also  to 
resist  the  sudden  gusts,  which  are  far  rhore  destruc- 
tive than  a  steady  high  wind  velocity.  The  extra 
weight  and  wind  surface  of  clinging  sleets  and  snows 
to  poles,  arms  and  wires,  and  the  areas  offered  by 
pins  and  cross-arms  to  the  wind  must  not  be  over- 
looked. 

Wind  Surface  of  Poles. 

Length 

Above  Mean  Area  of  7^  of  Mean  AreaofJiof 
Ground,  Circumference,    Diameter,  Circumference.     Diameter, 

Feel.  Inches.  Feet.  Inches.  Feet. 

20  27  9.54  30  10.59 

30  30  15.91  3+  18.01 

■10  35  24.73  38  26.86 

48  38  32.24  41  ■          34.79 

58  42  43-06  45  46,15 

A  cubic  foot  of  ice  at  32°  weighs  57.5  pounds,  so 
by  taking  the  average  circumference  or  diameter  of 
an  ice-coated  wire  between  two  poles,  and  calculating 
its  cubical  contents  in  feet,  then  deducting  therefrom 
the  cubical  contents  of  the  wire,  the  weight  of  ice  is 
readily  ascertained. 
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National  Electric  Light  Association  (Proceed- 
ings of  the  Twenty-sixth  Convention).  Published 
by  the  association.  1903.  Pp.  (six  by  eight  inches), 
821,   with  261    illustrations. 

The  members  of  the  National  Electric  Light  As- 
sociation -are  to  be  congratulated  upon  the  complete- 
ness and  pleasing  appearance  of  the  volume  which 
they  will  receive,  containing  the  report  of  the  twenty- 
sixth  convention  held  in  Chicago  last  May.  The 
book  contains  introductory  matter  of  a  historical 
nature,  including  the  date  and  place  of  all  the  con- 
ventions of  the  association  since  the  beginning  and 
a  list  of  the  past-presidents  of  the  association.  Tlie 
list  of  active  members  shows  447  names,  while  there 
are  84  associate  members.  A  complete  report  of  all 
the  proceedings  of  the  twenty-sixth  convention  is 
given.  The  papers  are  printed  in  full,  with  discus- 
sions, numerous  diagrams  and  illustrations  accom- 
panying them. 

Four  convention  features  are  given  in  the  form 
of  appendixes  and  form  a  valuable  portion  of  the 
book.  Appendix  A,  "Decorative  and  Sign  Lighting," 
by  Arthur  Williams  of  the  New  York  Edison  Com- 
pany, gives  an  adequate  idea  of  the  vast  extent  to 
which  electric  lighting  has  become  applicable  to  dec- 
orative work  and  for  advertising  purposes.  This  is 
made  more  comprehensive  by  the  addition  of  over 
80  fine  halftone  illustrations,  some  in  tints,  of  many 
of  the  triumphs  of  this  art,  among  the  most  interest- 
ing being  the  decorative  lighting  of  expositions,  much 
of  which  was  directed  by  the  late  Luther  Stieringer. 
"The  Development  of  Electric  Station  Power  Plant,'" 
by  Elihu  Thomson,  is  the  subject  of  Appendix  B 
and  contains  a  historical  sketch  of  the  development 
of  electric  power  plants  and  also  some  observations 
on  the  steam  turbine  and  gas  engine  and  their  prob- 
able future  effect  on  the  central-station  practice. 
Ralph  R-  Lawrence  contributes  in  Appendix  C  a 
short  description  of  "A  New  Form  of  Photometer," 
giving  drawings  and  a  picture  of  the  new  apparatus 
which  belongs  to  the  Massachusetts  Institute  of 
Technology.  Appendix  D  contains  the  "Question 
Box,"  which  contains  enough  material  to  form  a 
book  in  itself.  Among  answers  to  the  257  questions 
asked,  every  central-station  manager  will  be  able  to 
find  many  valuable  hints  which  will  apply  directly 
to  the  particular  conditions  of  his  plant. 


Great  Britain. 

London,  February  3. — Mention  was  made  a  few 
weeks  ago  of  the  proposal  to  convert  a  portion  of  the 
Great  Western  Railway  Company's  suburban  lines 
to  electric  traction.  A  contract  has  now  been  let  to 
the  Electric  Construction  Company  for  eight  6,600- 
volt  three-phase  generators  direct-coupled  to  Belliss 
triple-expansion  three-crank  vertical  engines  of  the 
high-speed  enclosed  type.  They  will  develop  1,250 
horsepower  at  full  load.  There  will  also  be  two 
auxiliary  sets  for  lighting,  etc.,  one  engine  being 
coupled  to  a  three-phase  generator  and  the  other  to 
a  direct-current  machine.  These  latter  engines  will 
be  of  the  two-crank  compound  type.  The  same  firm 
will  also  supply  four  surface-condensing  plants.  The 
boilers  will  be  supplied  by  the  Babcock  &  Wilcox 
Company.  Of  course  these  are  merely  preliminary 
details,  as  no  work  of  construction  has  yet  been 
commenced.  The  first  section  of  line  to  be  con- 
verted will  be  one  running  directly  on  to  the  District 
Company's  lines,  now  being  changed  over  by  Mr, 
^erkes,  and  therefore  it  would  appear  probable  that 
a  high  degree  of  standardization  will  be  reached — 
at  any  rate  on  the  lines  in  and  around  London. 

Technical  education  is  still  keenly  discussed  in 
scientific  quarters.  Sir  Wii.iam  White  made  a  sug- 
gestion a  few  days  ago  which  I  do  not  remember 
having  been  made  before.  He  deprecated  the  great 
tendency  to  underestimate  and  depreciate  ourselves, 
which  was  so  prevalent,  and  thought  that  if  the 
best  results  were  to  be  obtained  there  must  be  con- 
ference between  teachers  and  the  representatives  of 
business  and  the  professions.  Then  if  a  permanent 
advisory  committee  were  formed  he  would  be  ex- 
tremely hopeful  of  the  results.  Perhaps  some  further 
interesting  suggestions  will  be  forthcoming  next 
week,  when  the  methods  of  technical  education 
adopted  in  America  will  be  discussed  at  the  Institu- 
tion  of  Electrical  Engineers. 

When  the  South  African  war  started  Colonel 
Crompton.  the  head  of  the  corps  of  electrical  engi- 
neer volunteers  created  by  Dr.  John  Hopldnson  in 
1896,  offered  to  take  a  detachment  to  the  front. 
Tliis  offer  was  accepted,  and  so  useful  was  the  work 
it  performed  that  further  detachments  were  asked 
for.  Altogether  eight  members  died  in  South  Africa, 
and  at  the  headquarters  of  the  corps  in  London 
this  week  a  tablet  to  their  memory  was  unveiled. 
The  ceremony  was  performed  by  a  member  of  the 
regular  army,  Major  Pitt,  of  the  Royal  Engineers. 
The  function  was  a  simple  one,  but  the  playing  of 
the  "Last  Post"  at  the  moment  of  unveiling  by  the 
buglers  added  a  touch  of  pathos  to  the  proceedings. 
The  tablet  is  a  sheet  of  bronze  inscribed  with  the 
names  of  those  who  died. 

The  discussion  upon  the  Edison  accumulator  took 
place  last  week  at  the  Institution  of  Electrical  Engi- 
neers, but  was  not  altogether  a  satisfactory  one. 
No  maker  of  British  accumulators  could  be  induced 
to  speak,  and  in  the  end  it  was  a  triumph  for  Mr. 
Edison.  Mr.  Hibbert,  the  writer  of  the  paper,  and 
one  who  has  carried  out  some  hard  work  with  the 
cells  under  automobile  conditions,  made  some  out- 
spoken remarks  with  regard  to  the  skepticism  con- 
cerning the  cell  which  he  had  had  to  encounter.  He 
said  he  considered  it  unjust  to  the  inventor. 

There  is  a  fear  that  trade  unionism  is  likely  to  over- 
reach itself  in  Great  Britain.  In  days  gone  by  the 
working  man  here  has  had  to  put  up  with  a  good 
deal,  but  his  position  now  is  far  better  than  in  many 
instances  of  less  organized  labor.  However,  it  must 
be  confessed  that  it  is  going  too  far  to  look  upon 
the  advances  of  science  as  an  encroachment  upon  the 
working  man's  rights  by  the  capitalist.  The  Amalga- 
mated Society  of  Railway  Servants,  in  an  address  by 
its  organizing  secretary,  has  been  told  that  electrifica- 
tion is  ousting  manual  labor,  but  that  if  the  organi- 
zation w^ere  kept  up  to  a  high  standard  it  would  be 
in  a  position  to  demand  the  reason  and  circum- 
stances for  such  a  change  and  tell  the  railway  com- 
panies that  the  workmen's  consent  would  have  to  be 
obtained. 

The  ow-ners  of  the  "G.  B."  surface-contact  system 
of  electric  traction  are  to  be  allowed  to  construct  an 
experimental  line  upon  that  system  in  Musselburgh 
(Scotland).  It  is  to  be  hoped  that  the  matter  will 
be  carried  through  a  little  more  smoothly  than  was 
the  case  at  Wolverhampton.  G. 


New  York. 


Yttrium  for  Nernst  Lamps. 

The  Western  Electrician  correspondent  at  Austin, 
Texas,  writes  as  follows :  "The  Nernst  Lamp  Com- 
pany of  Pittsburg,  Pa.,  has  had  a  force  of  men  at 
work  for  several  months  mining  a  rare  mineral 
called  gadolinite  in  a  locality  situated  12  miles  from 
Kingsland,  Texas.  This  mineral  is  in  the  form  of 
crystals  and  is  found  in  pockets  in  the  quartz  forrna- 
tion.  It  is  shipped  by  the  company  in  considerable 
quantities  to  Pittsburg,  Pa.,  where  it  Is  subjected  to 
treatment  in  the  laboratory  for  the  extraction  of 
yttrium.  The  latter  product  is  used  in  the  manu- 
facture of  electric  lamps  by  the  company.  The  com- 
pany has  acquired  35  acres  of  land  upon  which  these 
pockets  of  the  mineral  are  found.  It  is  asserted  by 
geologists  and  mining  experts  who  are  famiHar  with 
the  Kingsland  region  that  the  mineral  exists  in 
other  localities." 


New  York,  February  i3.^An  order  for  200  all- 
steel  passenger  cars  for  the  subway  of  the  Interbor- 
ough  Rapid  Transit  Company  has  been  placed  with 
a  St.  Louis  company.  With  the  exception  of  the 
end  doors,  window  frames  and  sash,  no  wood  will 
be  used  in  the  construction  of  these  cars.  An  ex- 
perimental car  was  built  in  the  car  shops  of  the 
Pennsylvania  at  Altoona  last  year,  which  was  put  in 
service  on  the  Second  Avenue  elevated  line  for  a 
thorough  test  on  February  8th.  The  seating  ar- 
rangement will  be  similar  to  that  used  in  the  present 
elevated  cars,  there  being  the  usual  longitudinal 
seats  at  each  end  with  eight  cross  seats  arranged  back 
to  back  in  the  center.  The  seat  frames  will  be  made 
of  pressed  steel  and  the  coverings  of  rattan.  The 
interior  finishings  will  be  of  aluminum.  Pressed 
steel  ceiling  linings  are  to  be  used  and  a  heavy  steel 
floor  laid.  The  cars  are  to  be  run  in  five-car  local 
trains  and  eight-car  express  trains.  In  the  local 
trains  there  will  be  three  motor  cars  and  tw^o  trailers, 
and  in  the  express  trains  five  motor  cars  and  three 
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trailers.  Each  motor  car  will  be  equipped  with  two 
200-horsepower  motors,  one  on  each  axle  of  one 
truck  only.  This  gives  the  express  trains  2,000  horse- 
power available  for  accelerating  an  eight-car  train. 
The  length  over  all  is  41  feet  one-half  inch. 

A  handsome  pair  of  electroliers  to  be  placed  out- 
side the  home  of  Mayor  McClellan  in  accordance 
with  the  tradition  of  placing  lights  in  front  of  the 
homes  of  mayors  has  received  the  approval  of  the 
municipal  art  commission.  The  outlay  required,  it 
is  understood,  is  about  $1,600,  but  Mayor  McClellan 
is  inclined  to  think  the  design  too  ornate  and  the 
amount  of  money  involved  to  be  rather  a  waste,  so 
there  may  be  a  more  modest  design  accepted  in  its 
stead. 

A  notice  has  been  sent  out  by  H.  H.  Vreeland, 
president  of  the  Interurban  Street  Railway  Company, 
stating  that  the  name  of  the  company  has  been 
changed  to  the  New  York  City  Railway  Company. 
This  change  was  made  by  the  authority  of  the 
Supreme  Court  and  the  Board  of  Railroau  Commis- 
sioners. 

Visible  proofs  of  the  existence  of  the  great  sub- 
way system  are  now  manifested  in  the  many  little 
entrance  stations  which  have  sprung  up  at  frequent 
intervals  along  the  downtown  streets.  Each  is  built 
almost  entirely  of  iron.  Covering  each  stairway — 
and  at  some  stations  there  are  as  many  as  eight  sets 
of  steps — is  a  structure  that  reminds  one  of  pictures 
of  pagodas.  The  sides  and  roof  are  of  iron  in  each 
case  and  are  set  off  by  glass  windows,  the  frames 
around  the  glass  being  of  burnished  copper.  The 
rounded  roof,  surmounted  by  a  little  pinnacle,  is 
trimmed  with  copper.  Inside,  the  stations  give  ample 
waiting  room,  some  of  the  larger  ones  being  provided 
with  spacious  rotundas.  White  tile  is  used  for  inte- 
rior finish,  and  everything  has  a  substantial  appear- 
ance. 

A  severe  electric  shock  resulted  in  a  peculiar  man- 
ner to  George  Sperry  of  299  Tenth  Street,  causing 
violent  insanity.  Mr.  Sperry  is  a  lineman  and  while 
repairing  a  broken  wire  in  some  way  fell  and  became 
tangled  in  a  network  of  wires,  some  of  which  were 
""alive."  He  was  rescued  with  great  difficulty  and 
appeared  to  be  crazed  by  the  shock,  becoming  so  vio- 
lent that  a  straightjacket  was  necessary  to  control 
him.  Soon  after  reaching  the  hospital  his  body 
suddenly  became  rigid  and  remained  in  that  con- 
dition for  an  hour,  when  he  became  unconscious. 

Dr.  Coleman  Kemp,  consulting  physician  of  the 
Manhattan  State  Hospital,  tells  for  the  first  time  the 
result  of  a  series  of  experiments  with  fluorescin, 
which  may  do  away  with  X-ray  treatment  of  inter- 
nal diseases.  By  the  use  of  this  remarkable  fluid, 
it  is  said  that  tlie  internal  organs  of  the,  body  be- 
come at  once  exposed  to  the  naked  eye  as  clearly  as 
if  through  a  transparent  film  of  glass.  It  is  asserted 
that  the  membranes  of  the  stomach  are  so  distinct 
in  their  outlines  that  they  can  be  traced  on  the  out- 
side of  the  body  in  a  dark  or  light  room.  The  fluid 
will  apparently  prove  of  great  value  in  the  treatment 
of  abdominal  diseases.  It  is  said  to  be  entirely  harm- 
less and  can  be  taken  in  quantities  with  impunity. 
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New  England. 

Boston,  February  13. — The  Newton  and  Boston 
Street  Railway  Company,  owned  by  the  Boston  Sub- 
urban Companies,  so  called,  has  petitioned  the  Mas 
.sachusetts  railroad  commissioners  for  their  approval 
of  a  discontinuance  of  all  free  transfers  upon  the 
lines  which  it  operates,  slating  that  "the  financial 
condition  of  the  company  is  such  that  it  cannot  afford 
to  receive  or  issue  transfers  in  the  future."  It  is 
understood  that  the  severity  of  the  present  winter 
in  New  England,  unprecedented  since  trolley  linos 
came  into  existence  in  this  part  of  the  country,  has 
.seriously  affected  the  resources  of  ail  roads,  and 
predictions  of  receiverships  for  some  of  them  are 
made  with  considerable  freedom.  The  freight-trans- 
portation privilege,  if  utilized  by  a  combination  of  ?. 
score  or  more  of  parcels-express  companies,  as  is 
contemplated,  would  undoubtedly  swell  the  income 
of  the  roads  interested  very  materially. 

The  Cape  Heat.  Light  and  Power  Company  has 
been  organized  for  the  purpose  of  furnishing  electric 
lights  to  the  town  of  Provincetown,  on  the  tip  oi 
Cape  Cod.  A  plant  will  be  installed,  provided  con- 
tracts for  1,000  lights  are  obtained  by  the  promoters. 

Following  close  upon  the  declination  of  the  courts 
to  sanction  the  appointment  of  a  receiver  for  the 
Middleboro  Wareham  and  Buzzard's  Bay  Street 
Railway  Company  came  the  announcement  that  the 
New  Bedford  and  Onset  Street  Railway  Company, 
which  had  been  furnishing  power  to  the  other  line, 
had  cut  off  the  supply  of  electricity,  pending  an 
adjustment  of  accounts  between  the  two  companies. 
Tlie  tie-up  lasted  about  48  hours,  and  meanwhile 
an  attachment  was  placed  on  the  delinquent  com- 
pany's property  in  the  sum  of  $25,000.  It  is  stated 
that  arrangements  are  pending  for  a  settlement  of 
the  matter,  and  the  road  has   resumed  operations. 

The  Worcester  and  Southbridge  muddle  is  clear- 
intr  up.  Creditors  of  the  road  are  to  be  paid  in  cash 
on  February  15th.  on  the  basis  of  50  cents  on  the 
dollar,  in  accordance  with  the  negotiations  which 
have  been  so  long  in  progress.  W.  E.  Rice,  who  is 
at  li'e  head  of  the  reorganization  syndicate,  has 
raised  $550,000  for  the  payment,  and  all  the  creditors 
except  one  bank  and  some  merchandise  creditors 
have  accepted  the  terms  proposed.  A  new  board  of 
(!irf';iors  is  slated  under  the  new  ownership. 

Surveys  have  been  undertaken  for  an  electric  rail- 
way in  Vermont,  60  miles  in  length,  connecting  St. 


Albans  and  Vergennes.  It  will  carry  passengers 
and  freight,  it  is  contemplated,  and  will  parallel  the 
Rutland  and  the  Central  Vermont  steam  railroads 
for  a  considerable  part  of  the  way. 

A  merger  of  New  Hampshire  roads  is  in  prospect 
the  railroad  commissioners  of  that  state  having  been 
asked  to  sanction  a  union  of  the  Lowell  and  Pclham, 
the  Lawrence  and  Methuen.  and  the  Haverhiil  and 
Soutliern  New  Hampshire  lines  with  the  Hudson, 
Pelham  and  Salem  Street  Railway  Company,  under 
leases  to  the  latter  corporation.  Part  of  the  system 
is  in  Massachusetts,  and  the  consent  of  the  Massa- 
chusetts railroad  commissioners  will  have  to  be  ob- 
i::iiied  also.  It  is  stated  that  the  Exeter,  Hampton 
and  Amesbur}-  Company,  which  now  controls  the 
Hudson,  Pelham  and  Salem,  is  to  eventually  beconie 
the  owner  of  all  the  merged  lines.  B. 


Southeastern  States. 

Charlotte,  N.  C,  February  13. — The  Norfolk  (Va.) 
Railway  and  Light  Company  and  the  Norfolk  and 
Atlantic  Terminal  Company  have  discontinued  their 
service  to  Old  Point  on  account  of  lack  of  patron- 
age. The  schedule  to  Old  Point  may  be  resumed 
later. 

It  is  reported  that  the  Ashland  Hne  of  the  Vir- 
ginia Passenger  and  Power  Company  of  Richmond 
will  be  built,  notwithstanding  the  cessation  of  some 
other  work  of  the  company. 

The  Louisville  (Ky.)  Railway  Company  will  build 
an  electric  line  to  the  Country  Club  of  Louisville, 
the  work  to  consume  three  to  four  months.  Part  of 
the  line  to  Prospect  may  be  on  the  right-of-way 
of  the  Louisville  and  Nashville  railway,  another  rail 
being  put  in  to  accommodate  the  gauge  of  the  elec- 
trical   line. 

The  Delta  Light  and  Power  Company  of  Green- 
ville, Miss.,  has  begun  the  operation  of  a  new  two- 
mile  electric  line,  up  to  date  in  every  respect,  and  it 
is  likely  that  two  miles  additional  track  will  be 
built    soon. 

John  W.  Wiggins  of'  Savannah  has  secured  an 
electric-light  franchise  in  Vidalia.  Ga..  and  is  now 
purchasing  the  necessary  machinery  in  the  North. 

The  Chattanooga  CTenn.)  Electric  Railway  Com- 
pany is  projecting  a  one-mile  extension  to  Rossville. 
Ga. 

The  trustees  of  Canton.  Mo.,  have  let  the  contract 
at  $8,496  to  Oder  &  Brownson  of  Palmyra,  Mb.,  for  a 
city  electric-light  plant. 

The  Standberry  Electric  Light  Company  of  Stand- 
berry,  Mo.,  has  been  incorporated  with  a  capital  of 
$25,000.  James  T.  Norman,  A.  C.  Frosble  and  T.  D. 
Hussey  are  the  stockholders. 

The  Municipal  Electric  and  Construction  Company 
is  a  new  concern  in  St.  Louis,  Mo.,  with  a  capital 
stock  of  $50,000. 

The  town  of  Concord.  N.  C,  is  figuring  on  a  new 
electric-light  plant  to  cost  about  $i8,oco.  The  old 
plant  may  possibly  be  bought  by  the  town,  however. 

The  Coosa  Water  Power  Development  Company, 
with  a  quarter  of  a  million  dollars  capital,  has  been 
formed  to  develop  a  waterpower  in  Callioun  County. 
Alabama.  The  Industrial  Finance  and  Trust  Com- 
pany of  Birmingham  is  fiscal  agent  for  the  new 
concern.  It  is  said  that  northern  capital  is  inter- 
ested in  the  movement. 

The  light  committee  has  decided  to  recommend 
that  the  city  of  Charlotte,  N.  C,  make  a  contract 
with  the  new  Catawba  Electric  Power  Company  of 
Fort  Mill.  S.  C,  to  supply  lights  at  $54  a  year  for 
the  first  150  fights  and  $48  for  all  over  that  number. 
The  present  price  paid  the  Charlotte  Consolidated 
Construction  Company  is  $90  per  light  a  year.  The 
new  company  expects  to  have  power  available  in  four 
months. 

The  Knoxville  (Tenn.)  Street  Railway  and  Elec- 
tric Light  Comppany  has  been  sold  to  Ford.  Bacon 
&  Davis  of  New  York.  Tt  is  stated  that  extensive 
improvements  will  be  made  in  the  near  future.     L. 


Texas  and  Mexico. 


Austin,  Texas,  February  11. — R.  W.  Rogers  of 
Texarkana,  Texas,  and  J.  A.  Morgan  of  New  York 
city  are  interested  in  the  project  of  establishing  an 
electric  street-railway  system  at  Palestine,  Texas. 
They  have  been  making  a  personal  investigation  of 
the  situation  and  will  soon  apply  to  the  City  Council 
for  a  franchise  for  the  use  of  streets. 

The  San  Marcos  Light  and  Power  Company  of 
San  Marcos.  Texas,  has  increased  its  capital  stock 
from  $20,000  to  $30,000.  It  will  make  enlargements 
and   improvements. 

The  Western  Union  Telegraph  Company  will  ex- 
tend its   line  to   Saratoga,  Texas. 

C.  J.  Kleeman  and  associates  of  the  City  of  Mex- 
ico will  install  an  electric-light  and  power  plant  at 
their  mine,  situated  near  there.  Waterpower  will  be 
utilized    to   generate    the    electrical    energy. 

The  City  Council  of  the  City  of  Mexico  has  ap- 
proved the  plans  of  the  Mexican  Traction  Company 
for  the  improvement  and  extension  of  its  lines.  A 
number  of  streets  are  to  be  traversed  by  these  ex- 
tei'sioils.  I 

The  electric-light  firm  of  J.  &  F.  Borde  of  Tam- 
pico.  Mexico,  is  installing  a  new  electric-light  and 
power  plant  at  Tampico,  Mexico.  In  addition  to 
this  plant,  an  opposition  company  has  been  organ- 
ized and  is  also  putting  in  a  plant.  The  first-men- 
tioned firm  has  the  contract  for  fighting  the  city. 

Steps  have  been  taken  lookine  to  the  installation 
of  an  electric-light  plant  at  Tancitaro.  Mexico.  The 
names  of  the  parties  interested  are  not  given. 


The  installation  of  the  electric-light  plant  at  Para- 
cuaro,   Mexico,   has  been  completed.  : 

The  large  dam  of  the  A.  K.  Seago  Box  Company. 
across  Big  Sandy  Creek,  near  Big  Sandy,  Texas, 
was  recently  partly  destroyed-  It  is  to  be  imme- 
diately repaired  and  the  waterpower  thus  obtained 
is  to  be  used  for  generating  electricity  for  lights  and 
power  for  Big  Sandy.  This  company  also  contem- 
plates establishing  a  waterworks  plant  for  Big 
Sandy. 

The  Sour  Lake  Light  and  Power  Company  of 
Sour  Lake  is  preparing  to  extend  its  transmi'ssion 
line  to  Batson,  Texas,  for  the  purpose  of  furnishing 
fight  and  power. 

Patrick  Fitzgerald,  general  manager  of  the  Lupita 
mine,  situated  near  Mascota,  Mexico,  has  applied  to 
the  government  of  the  state  of  Jalisco  for  a  con- 
cession to  use  the  waters  of  La  Maravilla  River 
for  the  operation  of  an  electric  power  plant,  which 
he  proposes  to  establish.  The  application  will  be 
granted. 

An.  electric-light  plant  is  to  be  established  at  Cam- 
peche,  Mexico.  The  plans  for  the  proposed  im- 
provement are  now  being  studied  by  the  government 
authorities.  The  machinery  will  be  ordered  from 
the  United  States. 

A  new  electric-light  plant  has  just  been  installed  at 
Santiago  Ixcuintla,  Mexico.  R.  M.  Burke  of  Chi- 
cago, formerly  United  States  consul  at  Chihuahua. 
Mexico,  has  applied  to  the  Mexican  government  for 
a  concession  to  establish  a  large  electric  power  plant, 
to  be  situated  on  the  Conchos  River,  in  the  state 
of  Chihuahua.  Mr.  Burke  and  associates  already 
held  a  concession  from  the  federal  government  for 
establishing  a  large  electric  power  plant  on  the 
Conchos  River  at  another  point  in  that  state.  Their 
plans  contemplate  the  construction  of  transmission 
lines  to  convey  the  electric  current  to  the  cities  of 
Chihuahua  and  Parral  and  to  different  mining 
camps  of  the  state. 

Harry  K.  Johnson  of-Natchez.  Miss.,  president  of 
the  Beaumont  Traction  Company,  Beaumont,  Texas, 
states  that  the  lines  of  that  company  are  to  be  ex- 
tended from  time  to  time,  and  that  the  extension 
to  the  oil  fields  will  eventually  be  constructed. 
Work  on  the  line  to  Spindle  Top,  a  distance  of  about 
three  miles,  will  probably  be  commenced  this  spring. 

Engineer  Weiser  and  his  corps  of  surveyors  are 
making  good  progress  in  their  work  of  locating  the 
route  of  the  interurban  electric  railway  that  is  to  be 
built  between  Guadalajara.  Mexico,  and  Lake  Qia- 
pala.  President  E.  H.  Talbot  of  Chicago  will  soon 
make  a  personal  inspection  of  the  progress  of  the 
work. 

Jose  de  J.  Garcia  has  been  granted  a  concession 
by  the  Mexican  government  to  establish  an  electric 
power  plant  on  the  Laja  River  near  San  Miguel 
AUende.  Mexico. 

The  Farmersville  Mill  and  Light  Company  has 
been  organized  at  Farmersville,  Texas,  with  a  capital 
stock  of  $50,000  for  the  purpose  of  installing  an 
electric-light  and  power  plant. 

The  street-railway  system  of  Merida,  Mexico, 
which  is  operated  by  animal  traction,  is  about  to 
pass  into  the  hands  of  the  United  Railways  of  Yuca- 
tan, the  proposed  consideration  being  $1,500,000.  It 
is  the  purpose  of  the  United  Railways  of  Yucatan 
to  equip  the  system  with  electric  traction  as  soon 
as  the  necessary  machinery  can  be  purchased  and 
the  construction  work  completed.  The  company  ha^; 
a  capital  stock  of  $23,000,000  and  owns  and  operates 
563  kilometers  of  steam  railroads  in  Yucatan.  The 
system  of  street  railways  is  to  be  extended  to  sub- 
urban towns  and  to  new  parts  of  the  city.  H. 


Ohio. 

Cleveland,  February  13. — Rumors  have  been  go- 
ing the  rounds  of  late  that  negotiaions  are  under 
way  looking  toward  the  consolidation  of  all  the  elec- 
tric roads  running  out  of  Cleveland.  Officials  of 
most  of  the  roads  made  an  inspection  trip  over  the 
Cleveland  and  Southwestern  a  few  days  ago.  and 
this  strengthened  the  belief  that  something  of  the 
kind  is  to  l^e  done. 

Through  the  incorporation  of  the  Ohio  Union  Trac- 
tion Company  some  time  ago,  it  is  said  the  Appleyard 
interests  expect  to  connect  their  lines  in  such  a  way 
as  to  make  a  through  line  from  Cincinnati  to  Toledo. 
The  new  company  has  a  nominal  capital  stock  of 
$10,000,  but  the  articles  of  incorporation  will  allow 
them  to  take  the  course  suggested. 

Twelve  cars  have  been  completed  for  the  Scioto 
Valley  Traction  Company  of  Columbus  and  will  be 
shipped  shortly.  This  road  will  extend  from  Co 
lumbus  to    Chillicothe. 

Senator  Fleihlein  has  introduced  a  bill  in  the  Leg- 
islature giving  electric  railways  the  right  to  appro- 
priate private  property  any  place  in  a  city  or  incor- 
porated village  in  order  to  avoid  dangerous  curves  or 
grades  or  unsafe  foundations.  It  is  claimed  this  bill. 
if  enacted  into  a  law,  will  give  electric-railway  com- 
panies the  right  of  eminent  domain,  the  saine  as 
steam  railroads  now  enjoy.  They  now  have  this 
privilege  outside   of  municipalities. 

High  water  has  incapacitated  the  power  house  of 
the  Lake  Shore  Electric  Railway  Company  at  Fre- 
mont, and  the  division  of  the  road  between  San- 
dusky and  Toledo  has  been  out  of  business  for  sev- 
eral days.  The  water  has  been  higher  there  than 
for  years. 

Superintendent  F.  J.  J.  Sloat  of  the  Cincinnati. 
Dayton  and  Toledo  Traction  Company  has  recom- 
mended that  improvements  costing  something  like 
$r,ooo,ooo  be  made  as  soon  as  possil^le.     Among  other 
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things,  he  advises  that  a  large  power  house  be  built 
at  Hamilton  and  that  the  line  be  straightened  in 
several    places. 

The  "open-shop"  plan  will  be  inaugurated  by  the 
"Westinghouse  Electric  and  Manufacturing  Company 
at  Cleveland,  it  is  said,  as  the  different  departments 
are  again  opened  after  being  closed  down  for  some 
time  for  repairs. 

The  stockholders  of  the  Akron-Alliance  Connect- 
ing Railway  Company  will  hold  a  meeting  at  Alli- 
ance on  March  2d,  President  R.  D.  Gibbey  having 
sent  out  notices  to  that  effect  a  few  days  ago.  This 
company  was  incorporated  several  years  ago,  but 
not  much  has  been  done.  It  is  now  stated  that  the 
road  will  probably  be  built  the  coming  summer. 

Arrangements  are  being  made  to  equip  the  Ohio 
penitentiary  with  electric  lights.  For  some  years 
gas  for  the  penitentiary  and  other  state  institutions 
in  Columbus  has  been  manufactured  there,  but  the 
officials  have  asked  to  be  released  from  this  arrange- 
ment. It  may  be  that  some  of  the  other  institutions 
will  now  be  equipped  for  electric  lights  as  well. 

The  Cincinnati  Traction  Company  has  made  a  de- 
mand that  the  government  pay  a  straight  five-cent 
fare  for  carrying  letter  carriers  to  and  from  their 
routes  and  also  for  carrying  messengers.  The  gov- 
ernment officials  paid  a  lump  sum  of  about  $6,500  for 
this  service  last  year,  and  the  company  says  this  is 
not  enough.  C.  Thorp,  chief  of  the  free-delivery 
system,  was  in  Cincinnati  a  few  days  ago  and  gath- 
ered data  on  the  subject,  wliich  will  be  furnished 
the  Postoffice  Department  in  the  form  of  a  report. 

The  Eclipse  Car  Fender  Company  of  Cleveland 
will  equip  a  line  at  St.  Louis  during  the  World's  Fair 
in   order  to  exhibit  the  device. 

The  officials  of  the  Cleveland  Electric  Railway 
Company  have  agreed  to  have  ail  the  cars  equipped 
with  power  brakes  within   a  year. 

The  Cincinnati,  Toledo  and  Detroit  Short  Line 
Railway  Company  of  Toledo  has  been  incorporated 
with  a  capital  stock  of  $6,coo,ooo  by  J.  M.  Morgan, 
L.  J.  Weadock,  A.  Burger,  George  Boodhart,  W.  P. 
Engel  and  Thomas  M.  Franev.  l,t  is  said  that  this 
is  a  reincorporation  of  the  People's  Rapid  Transit 
Company  of  Toledo.  The  charter  provides  that  a  line 
may  be  built  through  Hamilton,  Butler,  Preble, 
Darke,  Mercer,  Van  Wert,  Paulding,  Defiance, 
Williams,  Henry.  Fulton  and  Lucas  Counties.  The 
incorporation's  fees  were  $6.oco.  O.  M.  C. 


chief  offices  in  Vincennes.  The  company  will  manu- 
facture electrical  burglar  and  fire  alarms,  fire  escapes, 
double-cylinder  gas  engines  and  electrical  apparatus. 
J.  M.  Stafford  and  F.  J.  Meyers  are  among  the  di- 
rectors. F. 


Indiana. 

Indianapolis,  February  15. — J.  B.  Reed,  of  Town- 
send  Reed  &  Co.,  is  proposing  to  build  an  electric- 
railway  line  to  connect  Lafayette,  Ind.,  and  Kanka- 
kee, 111.  From  Kankakee  a  line  may  be  built  to 
connect  with  Joliet,  111.,  and  thus  a  line  from  Indian- 
apolis to  Chicago   will  be  secured — perhaps. 

K  C.  Folsom  has  been  appointed  superintendent 
of  the  Logansport  and  Wabash  interurban  and  the 
Logansport  local  lines.  Mr.  Folsom  is  to  have  charge 
of  the  reconstruction  of  the  local  lines. 

A  bitter  fight  is  being  waged  against  the  Indiana 
Union  Traction  Company  by  the  officials  of  the  gas- 
belt  cities  and  the  farmers  generally  because  of  the 
increase  in  rates  and  the  enforcement  of  an  order 
to  take  up  a  number  of  passes  issued  to  citizens  and 
employes.  At  Anderson,  Marion  and  Muncie  the 
police  have  been  instructed  to  arrest  conductors  and 
motormen  for  the  slightest  violation  of  ordinances 
or  franchises.  Six  influential  farmers  boarded  a  car 
and  tendered  the  old  rate  of  fare,  which  the  con- 
ductors refused  to  accept.  No  attempt  was  made 
to  put  them  off,  but  their  names  were  reported  to 
headquarters.  It  is  now  known  that  the  next  Gen- 
eral Assembl}''  will  be  asked  to  regulate  interurban 
fares  outside  of  cities. 

W.  H.  Wylie  of  Wooster,  Ohio,  has  arrived  at 
Wabash  to  begin  work  on  the  new  Wabash  and 
Rochester  traction  line.  The  grade  stakes  will  be 
set  at  once,  and  as  soon  as  the  ground  is  in  condition 
a  large  force  of  men  and  teams  will  be  put  to  work. 

The  Indianapolis,  Columbus  and  Southern  Traction 
Company  and  the  Indianapolis  Coal  Traction  Com- 
pany, Plainfield  line,  have  been  granted  one  month's 
time  by  the  Board  of  Public  Works  in  which  to  begin 
hauling  freight  out  of  Indianapolis.  The  lack  of 
terminal  facilities  is  the  cause  named  for  not  hav- 
ing carried  freight  long  ago. 

The  flood  washed  away  a  part  of  the  EvansviUe 
and  Princeton  Traction  Company's  bridge  at  Fort 
Branch,  and  the  company's  cars  will  be  put  out  of 
through   service    for    nearly   a   month. 

The  Lake  County  Light  and  Power  Company  has 
filed  articles  of  incorporation  with  the  secretary  of 
state.  The  capital  stock  is  $100,000.  The  company 
will  build  and  operate  light  and  power  plants,  the 
principal  place  of  operation  being  at  Whiting.  The 
incorporators  are  Robert  J.  Gary  and  Arthur  Young 
of  Chicago,  and  Samuel  T.  Chase  of  Lake  Forest,  111. 

The  Richmond  Light.  Heat  and  Power  Company 
has  filed  a  mortgage  on  its  local  property  in  favor 
of  the  Continental  Trust  Company  of  New  York  for 
$300,000,  covering  an  issue  of  bonds  in  that  sum, 
which  will  be  sold  to  meet  cost  of  improvements 
soon  to  be  made  in  the  local  plant.  The  plant  is 
owned  and  the  company  officered  by  New  York  capi- 
talists, who  are  making  a  damaging  fight  on  the 
municipal  plant. 

Bids  now  being  received  for  the  public  electric- 
lighting  contract  for  this  city  for  10  years  will  be 
opened  February  24th  and  the  contract  awarded 
March  ist.  The  successful  bidder  will  have  until 
April  I,  1905,  to  build  a  plant  if  necessary  to  do  so. 


Michigan. 

Detroit,  February  13. — The  Detroit  Trust  Com- 
pany, as  trustee,  has  filed  a  trust  indenture  and  first 
mortgage  securing  an  issue  of  $1,000,000  of  first- 
mortgage  bonds  to  be  issued  to  provide  for  the 
construction  of  the  Detroit,  Flint  and  Saginaw  elec- 
tric railway.  The  total  length  of  the  line  to  be 
constructed  under  the  terms  of  the  mortgage  is  46.S 
miles.  It  covers  all  property  acquired  and  to  be 
acquired  by  the  company;  provides  that  $roo,coo  of 
the  bonds  shall  be  reserved  to  take  care  of  the  build- 
ing of  a  double  track  between  Saginaw  and  the  Cass 
River  bridge.  It  is  understood  that  the  promoters 
and  operators  of  the  road  take  enough  of  the  bonds 
to  provide  for  the  present  construction  under  way 
from  Saginaw  to  Frankenmuth.  It  is  the  intention 
ultimately  to  extend  this  line  from  Frankenmuth  to 
Flint   and  thence   to   Detroit. 

The  Scenic  Railway  of  Detroit  (capital,  $60,000) 
has  filed  articles  with  the  secretary  of  state.  The 
company  is  evidently  organized  to  take  over  the 
several  amusement  devices  which  have  been  con- 
structed in  Detroit. 

The  Bay  City  council  has  given  the  Bay  City  Con- 
solidated Street  Railway  Company  60  days  in  which 
to  equip  its  double-truck  cars  with  air  or  other  power 
brakes.  Revocation  of  its  franchise  is  threatened 
as  a  penalty.  The  company  will  probably  not  com- 
ply. 

W.  J.  Emerick  and  W.  Si  Linton  of  Saginaw,  who 
are  interested,  with  Owosso  men,  in  the  building  of 
an  electric  line  from  Saginaw  to  Owosso,  to  be 
known  as  the  Saginaw  Southern  Railway,  say  it  is 
still  their  intention  to  secure  a  franchise  for  the  road 
connecting  the  two  cities. 

Five  new  single-truck  cars  from  the  Kuhlman 
car  shops  of  CoUinwood,  Ohio,  have  been  received 
by  the  Saginaw  Valley  Traction  Company  of  Sag- 
inaw. They  are  all  ready  for  service  except  putting 
in  the  motors  and  the  wiring.  The  winter  has  been 
severe  on  the  street-railway  service. 

The  Detroit.  Monroe  and  Toledo  Short  Line  is 
making  extensive  preparations  to  have  its  line  into 
Detroit  completed  by  April  ist.  and  in  order  to  sup- 
ply the  proper  current  and  be  prepared  for  all  emer- 
gencies, is  installing  a  new  engine,  boiler  and  dynamo 
in  the  power  house  at  Monroe.  Owing  to  disagree- 
able weather,  the  extension  to  Sibley's  from  Detroit 
has  been  held  up. 

Recently  the  Common  Council  of  Lansing  referred 
to  the  people  the  question  of  granting  a  heating 
and  power  franchise.  So  much  public  interest  has 
been  aroused  over  the  question  that  the  city  is 
deluged  with  circulars  and  pamphlets  on  the  subject. 
A  vote  will  be  taken,  but  as  a  result  of  the  agitation 
it  is  probable  that  the  city  will  itself  engage  in  the 
business  of  furnishing  heat,  using  the  exhaust  steam 
at  the  water  and  electric-lighting  plants,  which  are 
under  municipal  control. 

On  away  is  to  have  a  new  electric-light  system, 
most  of  the  apparatus  having  been  installed.  It  is 
expected  that  the  system  will  be  in  working  order 
in  about  two  weeks. 

The  Lansing  council  has  discontinued  litigation 
with  the  Lansing  Electric  Railway  Company  to  force 
the  road  to  give  up  its  charter  on  account  of  poor 
service.  The  suit  was  begun  when  the  line  was 
owned  by  Hawes  &  Angus,  but  Nelson  Mills  of 
Marysville  and  his  associates,  the  new  owners,  are 
making  every  effort  to  give  satisfaction,  and  have 
made  a  large  expenditure  for  new  equipment. 

The  Monroe  council  has  passed  a  resolution  to 
borrow  $1,000  for  six  months  for  the  municipal  elec- 
tric-lighting fund. 

The  Fidelity  Construction  Company  has  filed  ar- 
ticles of  association  providing  for  a  capital  stock  of 
$25,000,  of  which  $8,740  has  been  paid  in  cash  and 
$12,510  in  other  property.  The  company  will  con- 
struct electric  and  steam  railways,  light  and  power 
properties.  George  E.  Fisher  and  G.  G.  Loring  of 
Detroit,  Benjamin  M.  Hopkins  of  Boston.  Mass., 
and  Edward  N.  Chase  and  Carl  H.  Burkhalter  of 
Winchester,  Ind.,  are  the  stockholders.  The  head- 
quarters of  the  company  are  in  Detroit.       C.  G.  W. 


Northwestern  States. 

Minneapolis,  February  13. — An  electric-light  fran- 
chise was  granted  to  James  E.  Geary  at  Pine  River. 
Minn. 

A  company  at  Hamilton.  Ohio,  is  negotiating  lor 
the  purchase  of  the  electric-light  plant  at  Dyersvilie. 
Iowa. 

Walnut.  Iowa,  will  expend  $14,000  in  installing  a 
new  electric-light  plant. 

Herman  Miles  was  given  a  franchise  at  Groton, 
S.  D..  for  an  electric-light  plant.    • 

A  new  electric-light  plant  is  being  put  in  at  Ely, 
Minn.,  which  will  be  the  finest  in  the  state  outside 
of  Duluth  and  the  Twin  Cities.     It  will  cost  $65,000. 

There  is  some  talk  of  building  a  trolley  line  from 
Willmar.  Minn.,  south  through  Redwood  Falls  to 
Sloyton. 

A  large  electric  power  elevator  will  be  installed  in 
St.  Marv's  Hospital  at  Rochester.  Minn. 

The  Construction  Company  of  America,  of  New 
York,  has  absorbed  the  Sheboygan  (Wis.)  Light 
The  New  Novelty  Company  has  incorporated,  withHeat  and  Railway  Company. 


The  City  of  Marshfield,  Wis.,  is  considering  the 
advisability   of  buying  the   electric-light   plant. 

The  Minnesota  Power  and  Trolley  Company  is 
preparing  plans  for  a  new  interurban  line  from  St. 
Paul  to  Stillwater,  via  White  Bear.  This  makes 
three  suburban  lines  planned  by  the  company  from 
Minneapolis,  the  other  two  being  to  Lake  Minne- 
tonka  and  Anoka.  The  Stillwater  line  will  be  con- 
nected to  Minneapolis  by  a  new  interurban  from  St 
Paul. 

The  gross  earnings  of  the  Duluth-Superior  Trac- 
tion  Company  during  the  last  year  were  $450,403. 

A  new  dynamo  has  been  installed  in  the  electric- 
light  plant  at  Mora,  Minn. 

The  electric-light  plant  at  Cambridge,  Neb.,  has 
been   completed. 

H.  C.  Higgins  of  Dixon,  III.,  may  build  a  trolley 
line  from  Marinette,  Wis.,  to  Peshtigo. 

Harvey  &  Johnson  have  sold  the  electric-light 
plant  at  Omro,  Wis.,  to   S.  Leighlon.  R. 


Pacific  Slope. 

San  Francisco,  February  11. — The  International 
Electric  Company  has  been  incorporated  with  a  cap- 
ital stock  of  $500,000.  San  Francisco  is  to  be  the 
principal  place  of  business. 

A  proposition  to  issue  $50,000  worth  of  bonds  for 
building  a  municipal  light  plant  will  soon  be  sub- 
mitted to  the  voters  of  Santa  Rosa.  Cal. 

The  Eureka  Lighting  Company  has  completed  pre- 
liminary surveys  for  its  waterpower  electric-trans- 
mission system  which  is  to  supply  Eureka,  Cal,  and 
the  surrounding  country  some  time  next  year.  The 
survey  for  the  30-miIe  pole  line  from  the  power- 
house site  on  Trinity  River  to  Eureka  will  be  com- 
menced at  once.  C.  G.  Miller  says  that  the  new 
generating  plant  will  have  a  capacity  of  6,000  or 
7,coo  horsepower.  The  company  is  controlled  by  the 
Pacific  Lighting  Company,  of  which  Mr.  Miller  is 
president. 

The  Los  Angeles  Traction  Company  has  been  ab- 
sorbed by  the  Los  Angeles  Interurban  Railway  Com- 
pany, as  has  also  the  California-Pacific  Railway  Com- 
pany and  the  Los  Angeles  and  Glendalc  Electric 
Railway  Company.  The  cars  of  the  Los  Angeles 
Traction  Company  arc  being  taken  to  the  shops  as 
rapidly  as  possible,  and  the  old  name  replaced  by 
the  new.  Some  new  routings  are  also  said  to  be 
scheduled. 

The  Oakland  Transit  Company  is  planning  some 
extensive  improvements  to  the  electric  system  of 
Oakland.  Among  Ihe  mo5t  important  is  the  con- 
struction of  a  subway  which  will  pierce  the  hill  across 
Fortieth  Street.  The  plans  provide  for  the  erection 
of  a  large  depot  on  the  block  between  Fortieth  and 
Forty-first  Streets,  through  which  the  electric  cars 
will  pass.  The  company  also  intends  to  extend  the 
University  Avenue  system  in  Berkeley. 

Sealed  proposals  arc  being  received  by  the  Board 
of  Supervisors  of  San  Diego  County  for  furnishing 
the  county  hospital  with  electric  lights. 

The  supervisors  of  Yolo  County  have  passed  an 
nrdinance  granting  a  franchise  to  N.  A.  Hawkins 
for  the  construction  of  an  electric  line  along  the 
public   streets   and   roads    of  Yolo    County. 

E.  H.  Test  and  A.  N.  Soliss  of  Ontario.  Ore., 
'■"ave  been  granted  a  franchise  bv  the  City  Council 
for  the  construction  and  operation  of  an  electric-light 
?nd  power  plant  in  that  city.  Work  on  the  plant  will 
commence  at  once.  A, 


PERSONAL. 


W.  R.  Haney  of  New  Ulm,  Minn.,  has  been  ap- 
pointed superintendent  of  the  electric-light  plant  at 
Warren,   Minn. 

R.  W.  Meyers,  an  electrician  of  San  Francisco, 
has  been  appointed  chief  electrician  of  the  army  post 
at    the    Presidio,   near    San    Francisco. 

J.  S.  Leary  has  resigned  his  position  as  superin- 
tendent orf  the  Fosston  (Minn.)  electric-light  plant 
to  accept  a  similar  position  at  Valley  City,  N.  D. 

F.  A.  Nims  has  been  elected  president  and  T.  S. 
Barber  secretary  of  the  Muskegon  (Mich.)  Light 
and  Traction  Company.  About  $30,000  will  be  spent 
in  improvements  this  year. 

Orrin  F.  Files,  heretofore  superintendent  of  the 
Haverhill  and  Amesbury  Street  Railway  Companv's 
.'system,  has  been  appointed  superintendent  of  the  Cit- 
izens' Street  Railwav  Company  of  Newhur>*port. 
Mass. 

Carl  Hering,  past-president  of  the  American  In- 
slitiile  of  Electrical  Engineers,  is  pres'dcnt  ir  ;hc 
Engineers'  Club  of  Philadelphia  for  1904-  Horatio 
A.  Foster,  another  electrical  engineer,  is  frst  vice- 
president. 

William  A.  Walcott,  for  some  time  past  the  su- 
perintendent of  the  Salem  division  of  the  Boston 
and  Northern  Street  Railway  Company,  'has  been 
superseded  bv  Robert  B.  Chambers,  superintendent 
heretofore  of  the   Gloucester   division. 

George  A.  Stanley,  purchasing  agent  of  the  Oeve- 
land  Electric  Railway  Companv.  has  been  chose:i 
president  of  the  New  York  and  Long  Island  Trac- 
tion Company,  to  succeed  John  E.  Ensign,  whose 
resignation    was  accepted   a    few   days   ago. 

Cameron  Forbes  of  Boston,  who  has  been  ten- 
dered the  position  of  Philippine  commissioner,  != 
s^id  to  h^vp  b^'en  selected  on  account  of  his  executive 
abilities  and   his  technical  knowledge  of  engineering 
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matters.  Mr.  Forbes  is  the  grandson  of  Ralph  Waldo 
Emerson  and  has  been  connected  with  the  admin- 
istration of  more  than  40  electric-railway  systems. 

Alderman  William  Mavor  of  Chicago,  who  was 
suddenly  stricken  with  apoplexy  last  week  while  in 
attendance  at  a  meeting  of  the  committee  on  local 
transportation  of  the  City  Council,  died  at  his  home 
on  February  nth.  His  death  is  keenly  felt  in  the 
council  chamber,  as  he  was  a  man  of  excellent  judg- 
ment, by  which  the  city  has  profited  in  the  years 
during  which  he  has  been  the  leader  of  the  alder- 
manic  body. 

United  States  Senator  Marcus  A.  Hanna,  who 
died  in  Washington,  D.  C,  on  February  15th,  built 
up  the  Cleveland  City  Railway  Company's  lines  and 
was  president  and  principal  stockholder  of  that  cor- 
poration for  many  years.  Its  capital  stock  was  $7,- 
600,000.  Upon  its  consolidation  with  the  Cleveland 
Electric  Railway  Company,  of  which  Mr.  Hanna 
was  also  a  heavy  stockholder,  he  was  made  chairman 
of  the  board  of  directors. 

John  A.  Roche,  former  mayor  of  Chicago  and 
identified  with  the  mechanical  and  manufacturing 
interests  of  the  city,  was  taken  suddenly  ill  on  Feb- 
ruary loth  and  died  about  an  hour  after.  Besides 
his  many  other  connections  he  was  at  one  time 
president  of  the  Lake  Street  Elevated  Railroad  Com- 
pany, and  in  1894  became  a  member  of  the  board 
of  directors  of  Lewis  Institute,  of  which  board  he 
was  elected  president.  Mr.  Roche  was  nearly  60 
years  of  age.  He  is  survived  by  a  widow  and  three 
children. 

Putnam  A.  Bates,  assistant  secretary  and  sales 
manager  of  the  Crocker-Wheeler  Company,  an- , 
nounces  that  he  has  resigned  his  position  and  will 
retire  from  that  company  on  March  ist.  Mr.  Bates 
has  formed  a  partnership  with  John  Neilson,  who 
was  until  recently  assistant  secretary  and  assistant 
treasurer  of  the  New  York  and  Stamford  Electric 
Railway  Company.  Under  the  firm  name  of  Bates 
&  Neilson  the  two  will  conduct  a  general  practice 
of  consulting  electrical  engineering,  with  offices  in 
New  York  city. 

Mrs.  John  B.  O'Hara  died  in  New  York  city  on 
February  14th.  The  bereaved  husband  was  formerly 
managing  editor  of  the  Western  Electrician  and  is 
now  a  member  of  the  editorial  staff  of  the  Street 
Railway  Journal.  He  has  many  friends  in  electrical 
circles  who  will  extend  their  earnest  sympathy. 
Mrs.  O'Hara  was  a  young  woman  of  great  vivacity 
and  charm  of  manner  and  a  true  and  loyal  helpmate 
to  the  companion  of  a  life-journey  that  proved  to 
be  all  too  short.  She  was  formerly  Miss  Margaret 
Hickey  of  Rochester,  N.  Y.,  and  leaves,  beside  her 
husband  and  one  son,  a  widowed  mother,  two 
brothers  and  two  sisters. 

At  the  annual  meeting  of  the  North  Augusta  Com- 
panies of  Augusta,  Ga.,  James  U.  Jackson  was  re- 
elected president  of  the  Augusta  Railway  and  Elec- 
tric Company,  the  Augusta  and  Aiken  Railway  (elec- 
tric), the  North  Augusta  Electric  and  Improvement 
Company,  and  other  development  companies.  Charles 
G.  Goodrich,  cashier  of  the  Georgia  Railroad  Bank, 
was  elected  vice-president  of  the  Augusta  Railway 
and  Electric  Company.  A  number  of  local  capital- 
ists were  added  to  the  directorate  of  the  companies. 
James  U.  Jackson,  Charles  G.  Goodrich,  Thomas 
Barrett,  Jr.,  and  Henry  H.  Gumming  compose  the 
executive  committee  which  will  control  the  compa- 
nies.    • 

F.  E.  Fisher,  for  the  last  six  years  general  man- 
ager of  the  Chicago  and  Joliet  Electric  Railway 
Company,  has  resigned  his  position  with  that  com- 
pany and  will  devote  his  time  to  the  completion  and 
the  business  interests  of  the  new  Joliet,  Plainfield 
and  Aurora  Railway.  The  change  will  not  be  made 
till  the  first  of  April,  when  Mr.  Fisher's  term  of 
office  expires  with  the  older  company.  J.  R.  Black- 
hall,  who  came  to  Joliet  from  Philadelphia  to  take  the 
superintendency  of  overhead  construction  for  the  Chi- 
cago and  Joliet  company,  will  assume  full  charge  on 
April  1st.  F.  E.  Fisher  is  president  of  the  Joliet, 
Plainfield  and  Aurora  line,  and  is  also  president  of 
the  Fisher  Construction  Company.  He  states  that 
as  soon  as  the  weather  permits,  the  extension  from 
Plainfield  to  Aurora  will  be  made.  Other  extensions 
are  also  contemplated.  While  with  the  Chicago  and 
Joliet  company  Mr.  Fisher  built  up  the  system  from 
22  miles  of  trackage  to  a  system  of  over  100  miles. 


ELECTRIC  LIGHTING. 

The  City  Council  of  Kansas  City,  Mo.,  contem- 
plates discontinuing  the  use  to  some  extent  of  gaso- 
line lamps  for  public  lighting  and  substituting  there- 
for electric  lights  and  gas  lamps. 

The  municipality  of  Paris.  France,  has  accepted 
the  plan  of  its  engineer  for  the  lighting  of  its  great 
boulevards.  The  system  is  to  consist  of  three  sec- 
tions, and  all  the  lighting  will  be  by  electricity. 


ELECTRIC  RAILWAYS. 

The  Chattanooga  (Tenn.)  Electric  Railway  Com- 
pany is  having  new  seven-inch  steel  rails  put  down 
on  all  the  paved  streets  in  the  city.  The  light  rails 
which  have  been  in  use  for  so  many  years  will  be 
stored  away  and  probably  sold  by  the  company. 

Quite  an  unusual  street-car  accident  was  that  re- 
ported at  Homestead,  Pa.,  recently  in  which  a  blind 


man  was  struck  by  a  trolley  car,  and  when  he  re- 
covered consciousness  it  was  found  that  the  jar  he 
received  had  restored  his  eyesight.  At  least  so  the 
story  runs. 

The  Buffalo  and  Southeastern  Railroad  Company 
has  been  organized  with  $300,000  capital,  to  build 
an  electric  line  from  East  Aurora,  N.  Y.,  to  Buffalo. 
The  directors  are  Densmore  Pratt,  Fay  H.  Ball, 
T.  S.  Miller,  James  Cadzow,  E.  E.  Henshaw,  Bor- 
den J.  Cole,  all  of  East  Aurora,  and  Odell  R.  Blair, 
Buffalo. 

A  syndicate  from  Chicago  has  bought  the  Musco- 
gee (Ind.  T.)  light  and  power  plant,  the  ice  plant 
and  the  gas  franchise-  The  consideration  was  $125,- 
000,  and  it  is  said  that  the  new  owners  will  also  put 
in  an  electric  railway  system.  The  power  plant 
was  the  first  built  in  the  territory.  C.  W.  Turner 
was  the  former  owner. 

An  electric  railway  which  will  connect  Chesaw, 
Wash.,  with  the  Washington  and  Great  Northern 
railroad  at  Cerlew,  Wash.,  is  to  be  built  by  the  Ben 
Harrison  Mining  Company,  owned  by  Ohio  capital- 
ists. Funds  have  been  raised  for  the  equipment  of 
the  road  and  construction  will  begin  in  a  few  days. 
The  road  will  be  about  35  miles  in  length,  and  the 
route  will  be  along  the  course  of  the  Kettle  River. 

It  is  reported  that  the  Michigan  Central  Railroad 
Company  has  completed  arrangements  for  the  instal- 
lation of  an  electric  line  along  its  right-of-way  be- 
tween Ann  Arbor,  Mich.,  and  Detroit,  to  meet  the 
competition  of  trolley  lines  between  those  points. 
It  is  stated  that  prominent  stockholders  of  the  Michi- 
gan Central  hold  the  majority  of  stock  in  an  electric 
power  company  which  has  just  been  organized  in 
Detroit. 

The  company  which  is  behind  the  proposition  to 
build  an  electric  railway  from  Topeka,  Kan.,  to 
Council  Grove  expects  to  start  the  work  early  in  the 
coming  summer.  The  contract  for  the  survey  of 
the  line  has  been  made.  P.  L.  Wise,  the  engineer 
in  charge  of  the  work,  has  estimated  that  the  cost  of 
building  and  equipping  the  line  will  be  $1,122,400. 
of  which  $662,467  will  be  expended  for  the  construc- 
tion of  the  line  and  the  remainder  for  the  equipment. 

The  financial  difficulties  of  the  Chicago  and  South 
Shore  Railway  Company,  operating  an  interurban 
line  between  Laporte  and  Michigan  City,  Ind.,  pre- 
cipitated by  a  receivership  suit  and  proceedings  to 
foreclose  a  $300,000  mortgage  commenced  by  the 
Royal  Trust  Company  of  Chicago  in  the  federal 
court,  have  been  adjusted,  and  the  road  will  be  op- 
erated by  a  committee  of  the  bondholders,  which  will 
settle  outstanding  claims,  improve  the  line,  and  con- 
tinue its  management.  The  present  management  will 
retire. 

Announcement  from  Liberty,  Mo.,  to  the  effect 
that  the  Clay  Countv  Court  had  granted  a  franchise 
to  the  St.  Joseph,  Parkville  and  Kansas  City  Rail- 
way Company  to  build  an  operate  an  electric  line 
through  the  county,  is  confirmed  by  Charles  F. 
Enright,  secretary  of  the  company.  The  plan  is  to 
build  and  operate  an  electric  line  from  St.  Joseph 
to  Kansas  City,  following  the  Missouri  River  bot- 
toms the  greater  part  of  the  distance,  connecting 
four  Missouri  River  cities,  and  to  build  branch  lines 
to  Atchison,  Leavenworth  and  Platte  City.  A  fran- 
chise has  already  been  secured  through  Buchanan 
County.  The  Clay  County  franchise  calls  for  the 
construction  of  a  modern  bridge  across  the  Missouri 
River  at  Kansas  Cit\'.  The  road  is  to  be  double- 
track,  and.  under  the  franchise,  work  must  be  begun 
in  three  months  and  be  completed  in  two  years.  The 
franchise  is   for  50  >iar=. 


SPACE    TELEGRAPHY. 

There  is  much  experimental  work  in  space  teleg- 
raphy going  on  between  naval  vessels  in  the  vicinity 
of  New  York  harbor.  Excellent  records  have  re- 
cently been  made  in  the  exchange  of  messages  be- 
tween the  Kearsarge  and  Minneapolis.  Rear  Ad- 
miral Converse,  chief  of  the  Bureau  of  Equipment, 
has  made  arrangements  for  a  competitive  test  of 
four  systems  of  space  telegraphy  to  be  held  in  the 
vicinity  of  New  York  harbor.  These  tests  are  to 
be  made  as  comprehensive  as  possible. 

The  charge  of  transmitting  space-telegraph  mes- 
sages from  ship  to  ship  at  sea  by  the  Marconi  sys- 
tem is  said  to  be  sixpence  a  word,  with  the  address 
and  signature  free.  From  ship  to  shore  the  rate 
on  the  American  side  is  $2  for  10  words  and  12 
cents  for  each  additional  word,  with  no  charge  for 
address  and  signature.  On  the  English  side  the 
charge  for  a  message  from  a  liner  is  six  shillings 
for  12  words  and  sixpence  for  each  additional  word, 
the   signature   and   address  being   charged    for. 


PUBLICATIONS. 


A  well-printed  and  illustrated  catalogue  of  heat- 
ing and  ventilating  apparatus  is  distributed  to  the 
trade  by  George  D.  Wilson  of  Chicago. 

The  Pope  Manufacturing  Company  of  Hartford, 
Conn.,  and  Chicago  distributes  a  tasteful  valentine 
in  colors,  showing  a  pretty  1904  bicycle  girl — "her 
bloom_  of  rosy  health  happily  blending  with  the 
sunshine  of  an  opening  spring."  This  seasonable 
greeting  is  sent  free  on  request. 

A  carefully  prepared  catalogue  describing  "Dinkey 
Ventilated  Controllers"  has  been  issued  bv  the  Elec- 


tric Controller  and  Supply  Company  of  Cleveland, 
Ohio.  These  controllers  are  designed  for  use  with 
motors  which  work  under  the  most  severe  and  ex- 
acting conditions — such  as  crane  operation  and  the 
running  of  steel-mill  machinery.  The  apparatus  is 
described  in  detail,  and  spare  parts  are  listed  for 
all  of  the  different  sizes  of  controllers.  A  full  set 
of  diagrams  appears  as  a  part  of  the  catalogue, 
showing  the  manner  of  connecting  different  types 
of  motor  through  the   controller   to   the  line. 

The  Crocker- Wheeler  Company  of  Ampere,  N.  J., 
is  sending  out  a  number  of  small  bulletins  which 
are  called  "flyers."  These  are  in  the  form  of  two- 
leaf  folders  and  each  describes  some  particular  ma- 
chine-tool equipment  for  motor  drive.  There  are 
16  of  the  folders  in  the  group  on  "Machine-tool 
Equipments,"  Nos.  153  to  168,  inclusive.  "Flyer" 
No.  145  is  a  larger  size  and  contains  quite  a  long 
discussion  of  electric  drive  for  machine  tools,  with 
special  reference  to  methods  of  variable-speed  con- 
trol, giving,  among  other  things,  a  description  of  the 
multiple-voltage  system  of  control  in  which  three 
constant  voltages  of  dift'erent  values  are  maintained 
between  the  branches  of  a  four-wire  circuit,  and 
showing  a  diagram  for  the  connection  of  the  motors 
of  machines  of  different  classes  to  this  circuit.  The 
company  is  also  sending  out  an  attractive  calendar 
for  February.  Those  receiving  one  will  find  it  a 
useful  addition  to  a  well-appointed  office. 


MISCELLANEOUS. 


A  special  committee  of  the  Ogden  (Utah)  City 
Council  recently  reported  unfavorably  on  the  propo- 
sition to  purchase  the  waterworks  system  of  the 
city  and  running  it  as  a  municipal  plant.  The  coun- 
cil, however,  rejected  the  report  and  will  further 
consider  the  matter. 

The  Edison  Electric  Company  of  Los  Angeles, 
Cal.,  has  purchased  a  site  in  San  Pedro,  where  it 
will  install  a  complete  gas  plant,  with  a  daily  ca- 
pacity of  100,000  feet.  While  the  apparatus  has  not 
yet  been  ordered,  the  company  has  decided  upon  the 
type  that  will  be  used. 

The  statement  that  the  Eiffel  Tower  of  Paris  is 
to  be  torn  down  is  denied  by  Mr.  Mascart,  presi- 
dent of  the  Academy  of  Sciences,  who  states  that 
the  lower  is  in  a  perfect  state  of  preservation  and 
that  no  change  of  position  has  been  noted  in  either 
the  tower   or  its   foundation. 

On  February  loth  a  unique  banquet  was  given 
by  the  Illinois  Tunnel  Company  of  Chicago  to  the 
Chicago  Press  Club.  The  banquet  was  in  the  com- 
pany's tunnels,  40  feet  underground,  at  the  Jackson 
Boulevard  and  Fifth  Avenue  intersections.  Several 
hundred   guests  were  served  at   the   banquet  tables. 

Silver  is  by  far  the  best  metal  for  use  in  reflectors 
on  account  of  its  great  brightness  when  polished, 
giving  an  almost  faultless  white  color,  with  only 
the  faintest  trace  of  yellow.  But  the  metal  cannot 
be  used  for  this  purpose  in  the  vicinity  of  arc  lights, 
as  it  quickly  becomes  dull  in  color,  probably  due 
to  the  ozone  given  off  by  the  arc.  Under  similar 
conditions  the  metal  palladium  remains  unaffected, 
and,  furthermore,  it  is  of  nearly  the  same  white- 
ness as  silver.  The  manufacture  of  reflecting  mir- 
rors out  of  this  expensive  palladium  is  described,  as 
follows:  The  outward  curved,  paraboloidal  surface 
of  the  glass  model  of  a  mirror  is  first  thinly  cov- 
ered with  silver,  and  then  a  thicker  copper  covering 
is  put  on.  By  means  of  heat  the  metal  cover  is  re- 
moved from  the  glass,  and  the  silver  which  is  on 
the  hollow  inner  side  of  the  curved  metal  sheet  is 
first  polished,  and  then  by  means  of  an  electrolytical 
process  covered  with  a  thin  layer  of  palladium. 


'     TRADE  NEWS. 


Lawrence  M.  Bartlett  of  Casselton,  N.  D.,  would 
like  to  receive  catalogues  from  electrical  manufac- 
turers and   dealers. 

According  to  a  report  in  circulation  in  Germany 
the  Siemens-Schuckert  Company  is  endeavoring  to 
enter  into  certain  important  arrangements  with  the 
Westinghouse  Electric  and  Manufacturing  Company, 
the  nature  of  which  have  not  been  made  known. 

Ground  has  been  broken  for  the  plant  of  the 
Southern  Street  Car  Manufacturing  Company  at 
Ensley,  Ala.  The  main  structure  of  the  plant  will 
be  two  stories,  300  by  300  feet,  and  will  be  used  as 
the  shops  proper.  The  product  will  be  street-railway 
cars. 

The  Sardis  Electric  Company  has  recently  opened 
an  office  in  Memphis,  Tenn.,  at  224  Randolph 
Building,  with  D.  L.  Rush  as  electrical  engineer 
and  T.  B.  Trotter  as  mechanical  engineer.  The 
new  company  is  prepared  to  do  all  kinds  of  elec- 
trical work,  including  repairing. 

Judge  Kohlsaat  has  appointed  the  Chicago  Title 
and  Trust  Company  receiver  in  bankruptcy  of  the 
American  X-rav  Company,  one  of  the  first  concerns 
to  begin  the  manufactiu-e  of  X-ray  apparatus  in 
Chicago.  The  appointment  followed  the  filing  of  a 
petition  On  behalf  of  creditors  holding  claims  against 
the   concern. 

The  A.  and  J.  M.  Anderson  Manufacturing  Com- 
pany of  Boston,  well  known  to  the  trade  as  manu- 
facturers  of    switches,     switchboards,    etc.,    has    re- 
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cently  opened  a  Qiicago  office  at  175  Dearborn 
Street,  with  William  Ward  Hincher,  formerly  of 
the  chief  engineer's  office  of  the  Chicago  Union 
Traction  Company,   in  charge. 

Maine  slate  for  electrical  purposes  is  highly  rec- 
ommended by  the  Monson  Burmah  Slate  Company  of 
Portland,  Maine.  Among  the  advantages  which  are 
claimed  for  it  are  that  it  is  so  closely  grained  as 
to  be  wholly  free  from  moisture ;  that  its  insulating 
properties  are  very  high  and  that  for  various  uses 
in  electrochemical  works  it  forms  a  good  acid- 
proof  material    for  construction. 

The  Nernst  Lamp  Company  of  Pittsburg,  in  ac- 
cordance with  its  new  policy  of  establishing  dis- 
trict offices  in  the 'large  cities,  has  recently  opened 
an  office  at  47  State  Street,  Detroit,  Mich.,  and  ap- 
pointed  Charles   F.    Case  as   district  sales   manager. 


The  territory  embraced  by  this  office  is  the  lower 
peninsular  of  the  state  of  Michigan,  the  northwest- 
ern part  of  Ohio  and  the  northeastern  part  of  In- 
diana. 

The  annual  conference  of  the  branch-office  man- 
agers of  the  Standard  Underground  Cable  Company 
with  the  general  sales,  manufacturing,  construction 
and  executive  departments  of  the  company,  was  re- 
cently held  in  the  general  offices  of  the  company  in 
Pittsburg,  the  session  covering  three  days.  The  re- 
port of  each  manager  for  the  year  1903  and  the 
business  prospects  for  the  year  1904  was  presented 
and  discussed,  together  with  ways  and  means  for 
rendering  more  efficient  service  in  every  department 
to  the  customers  of  the  company,  who  now  number 
considerably  over  1,000.  A  pleasant  social  feature 
of  the  occasion  was  a  theater  party  given  by  J.  W. 


Marsh,  vice-president  and  general  manager  of  tlie 
company,  to  the  visiting  managers.  The  branch- 
office  managers  attending  the  meeting  were  Charles 
"J.  Marsh  and  George  L.  Wiley,  from  the  New  York 
office.  Frank  Clark  Cosby  from  the  Boston  office, 
T.  E.  Hughes  from  the  Philadelphia  office,  and 
J.  R.  Wiley  and  E.  J.  Pietzcker  from  the  Chicago 
office. 


BUSINESS. 


The  Carney  Bros.  Company  of  Chicago  notices  a 
constantly  improving  tone  in  the  pole  trade  and  an- 
ticipates a  good,  healthy  spring  business.  The  com- 
pany has  recently  sent  out  its  men  to  cover  the 
western  states,  to  which  it  has  excellent  shipping 
facilities. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


751.440.  Commutator  Lead  and  Mode  of  Making 
Same.  Charles  F.  Adams,  Pittsfield,  Mass.,  as- 
signor to  the  Stanley  Electric  Manufacturing 
Compan3^  Pittsfield,  Mass.  Application  filed 
August  8,  1903. 

Sheet-metal  strips  are  stamped  and  slitted  part  way 
along  the  median  line  and  grooved  the  rest  of  the  way 
along  this  line.     The  strips  are  then  folded  on  the  groove. 

751.441.  Means  for  Protection  Against  Reverse  Cur- 
rents. Leonard  Andrews,  Manchester,  England, 
assignor  to  the  Stanley  Electric  Manufacturing 
Company,  Pittsfield,  Mass.  Application  filed  June 
25-   1903. 

A  main  circuit,  a  local  circuit,  an  electroresponsiye  de- 
vice in  the  local  circuit,  and  means  for  producing  in  the 
local  circuit  two  electromotive  forces  are  specified.  One 
of  the  electromotive  forces  is  dependent  in  phase  on  the 
current  in  the  main  circuit  and  the  other  dependent  in 
phase  on  the  voltage  in  the  main  circuit. 

751.442.  Reverse-current  Cut-out.  Leonard  An- 
drews, Manchester,  England,  assignor  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field,   Mass.     Application  filed   June  25,    1903. 

A  series  coil  and  a  shunt  coil  are  combined  with  a 
closed  magnetic  circuit  adapted  to  be  magnetized  by  the 
coils  conjointly  when  the  currents  in  the  coils  are  in 
the  same  relative  direction.  An  open  magnetic  circuit 
includes  a  movable  member  and  is  adapted  to  be  mag- 
netized by  the  coils  conjointly  when  the  currents  in  the 
coils  are  in  relatively  opposite  directions.  A  switch  is 
operated  by   the  movement  of  the  movable   member. 

75t!456.  Surface-cleaning  Device  for  Third  Rails  of 
Electric  Railways.  Milton  C.  Canfield,  Cleve.- 
land,  Ohio,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication  filed   January    14,    1903- 

A  roller  carried  by  the  car  truck  presses  down  upon 
the  rail,  breaking  up  the  ice.  Compressed  air  increases 
the  pressure  of  the   roller. 

751,458.  Station  Indicator  and  Advertising  Device. 
Louis  Casper,  Chicago,  111.  Application  filed  Mav 
2,    1898. 

Two  endless  chains  carry  curtains  pivoted  between  the 
chains.  Each  of  the  curtains  is  provided  with  a  trans- 
verse metallic  edging  at  bottom,  and  contact  pieces  engage 
the  curtains  and  form  electric  terminals  of  an  electric  cir- 
cuit and  a  signaling  device. 

751,460.  Lightning  Arrester.  Cummings  C.  Ches- 
ney,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application  filed   August  8,   1903. 

The  operating  parts  are  a  line  wire,  a  circuit  from  the 
line  wire  to  earth,  including  an  air  gap  and  an  electro- 
magnetic device  in  the  circuit  adapted  to  increase  the 
length  of  the  air  gap.  A  closed  conducting  circuit  is  con- 
nected in  inductive  relation  to  the  winding  of  the  device. 

751,474.  Pole-changer  for  Dynamos.  Isidor  Deutsch, 
Montreal,  Canada.  Application  filed  May  14, 
1903. 

Combined  with  the  armature  shaft  and  a  pivoted  switch 
lever  provided  with  suitable  contact  arms  designed  to 
coact  with  suitable  contacts  are  means  attached  to  the 
lever  and  designed  to  be  held  normally  in  a  definite  in- 
termediate position.  An  arm  is  secured  to  the  spindle 
of  the  switch  lever,  and  means  are  interposed  between 
the  armature  shaft  and  the  switch  lever  for  changing  the 
position  of  the  switch  lever  and  consequently  the  arm. 

751.484.  Fan.  Charles  A.  Eck,  Belleville,  N.  J. 
Application  filed  April  2,  1903. 

The  mechanical  features  of  a  fan  are  described,  the 
motive    power   being  an  electric  motor, 

751.485.  Fan.  Charles  A.  Eck,  Newark,  N.  J.  Ap- 
plication filed  June  20,  1903. 

A  fan,  driven  by  an  electric  motor,  has  means  for  ad- 
justing it  easily   at  any  angle. 

751,501.  Electric  Telephone.  Ernst  Gundlach,  West- 
ern Springs,  111.  AppHcation  filed  November  10, 
1902. 

Combined  with  the  vibratory  diaphragm  is  a  device 
for  tensioning  the  diaphragm  by  mechanical  force.  A 
permanent  magnet  has  a  pole  piece  of  small  diameter  or 
cross  section,  being  of  smaller  power  than  required  for 
tensioning  the  diaphragm  without  the  aid  of  the  mechan- 
ical   force. 

751,508.     Motor   Vehicle.     Bohn   C.    Hicks,    Chicago, 
-    111.,    assignor   to   the   Center    Drive    Automobile 
Company,  Chicago,  111.,  and  Pierre,   S.  D.    Ap- 
plication filed  June   15,  1903. 

The  electric  motor  is  geared  to  the  drive  wheel  and 
pivotally  suspended  at  its  front  end  from  the  running- 
gear  frame,  and  connected  at  its  rear  with  the  axle  by 
rigid  connecting  rods  or  bars,  which  are  flexibly  con- 
nected with  the  rear  axle. 

751.517.     Apparatus    for    Ascertaining  the   Accelera- 


/ssued  f  United  States  Patent  Office)  February  g,  igo^. 

tion  Due  to  Gravity.     Paul  G.  W.  Keller,  Mani- 
towoc, Wis.     Application  filed  March  5,  1903. 

A  traveling  carriage  is  provided  with  suitable  wheels 
and  axles  to  engage  a  trackway.  A  stop  block,  operated 
by  an  electromagnet,  engages  the  trackway  to  stop  the 
travel  of  the  carriage  upon  which  it  is  located.  The 
magnet    is  controlled  by  suitable  electrical    connections. 

751.539-  Ringing  Key  for  Telephone  Switchboards. 
Frank  R.  McBerty,  Evanston,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed   May  9,   1902. 

Combined  with  a  manually  operated  ringing  key  is  an 
escapement  controlling  the  return  of  the  key  to  its  nor- 
mal position,  and  an  electromagnet  actuating  the  escape- 
ment. A  source  of  intermittent  current  independent  of 
the  ringing  current  is  in  a   circuit  including  the   magnet. 

751.547-  Motor-controller.  Francis  V.  NfchoIIs, 
Pittsfield,  Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  June  13,  1903. 

Controlling  and  reverse  cylinders  of  a  controller  for 
electric  motors  contain  an  interlocking  mechanism  to  pre- 
vent the  movement  of  either  cylinder  except  when  the 
other  cylinder  is  at  a  predetermined  position.  The 
mechanism  comprises  two  overlapping  disks,  or  such  seg- 
ments of  the  disks  as  are  suitable  for  the  purpose,  one 
mounted  on  the  controlling  cylinder  and  the  other  on 
the  reverse  cylinder,  each  disk  having  3  peripheral  guard 
ring. 

751.549-  System  of  Electrical  Distribution.  John  S. 
Peck,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.     Application  filed  May  i,   1903. 

Several  compound-wound  rotary  converters  are 
adapted  for  operation  in  parallel.  A  bank  of  transform- 
ers each  has  several  secondary  windings  so  disposed  that 
the  number  of  rotary  converters  connected  thereto  may 
be  varied  without  materially  varying  the  compounding 
effect   upon   the  direct-current   circuit   supplied. 

751.563-  Dynamo-electric  Machine.  David  B.  Rush- 
more,  Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application  filed  June  26,  1903. 

The  field  poles  supporting  tlie  coils  are  cut  away  on 
two  sides  so  as  to  leave  segmental  spaces  between  the 
poles  and  the  coils. 


NO.    751,760.— CROSSING    SIGNAL. 

751.566.  Ringing  Key  for  Telephone  Switchboards. 
Charles  E.  Scribner,  Chicago,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  May  9,  1902. 

An  adjustable  retarding  mechanism  controls  the  re- 
lease of  the  switch  which  carries  the  ringing  current.  A 
continuously  acting  commutator  independent  of  the  switch 
periodically  interrupts  the  ringing  current,  whereby  cur- 
rent is  intermittently  applied  a  given  number  of  times, 
dependent  upon  the  retarding  mechanism. 

75I..57I-  Time-limit  Relay  for  Electric  Circuits. 
Harve  R.  Stuart  and  Arthur  B.  Reynders,  Wil- 
kinsburg,  Pa.,  assignors  to  the  Westinghouse 
Electric  and  ^lanufacturing  Company,  Pittsburg, 
Pa.     Application  filed  April  11,  1903. 

The  princi^jal  features  of  the  device  are  contact-ter- 
minal members,  an  electromagnet,  an  armature  therefor, 
the  weight  of  which  normally  holds  the  members  out  of 
engagement,  mechanical  means  for  moving  one  of  the 
members  into  engagement  with  the  other  when  the  mag- 
net withdraws  its  armature  and  a  retarding  device  for 
the   movable  member  of  the  circuit  closer. 

751.574.     Electric  Spark-producing  Apparatus.  Ches- 
ter   H.    Thordarson,    Chicago,    III.     Application 
filed  March  10,  1903. 
Separable    contacts,    one  of  the    contacts   being  movable 
toward   and   from  the   other,   are   held  together  yieldingly 
by  a  spring-     A  magnet  and  a  spring-supported  armature 
are  arranged  to  strike   the  movable  contact  to   separate  it 
from      its      co-operating      contact,      the      armature      being 
weighted,   so  that  it  delivers  a  hammer   blow. 

751,581.  Controlling  Mechanism  for  Electric  Ve- 
hicles. Frank  S.  Wahl,  Buffalo,  N.  Y.  Appli- 
cation filed  December  21,  1901. 

A  controller  shaft  is  revoluble  in  one  direction  from 
the  neutral  or  open-circuit  position,  to  supply  energy,  and 
in   the  other  direction  to  operate   a  reverse  s^vitch. 

751.595.  Parallel  Feeder  Protection.  Leonard  Wil- 
son,   Pittsfield,    Mass.,    assignor   to    the    Stanley 


Electric     Manufacturing      Company,      Pittsfield, 
Mass.     Application  filed  July  16,   1903. 

Combined  with  parallel  feeders  is  a  choke  coil  for  each 
feeding  having  two  opposing  windings  of  equal  ampere 
turns,  one  of  the  windings  being  energized  by  the  cur- 
rent in  one  feeder  and  the  other  by  the  current  in  all 
the  feeders.  Means  for  restoring  the  balance  of  the 
remaining  choke  coils  when  one  feeder  is  cut  out  are 
further   specified. 

751,597-  Electric  Switch.  Gilbert  Wright  and  Har- 
old C.  White,  Pittsfield,  Mass.,  assignors  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field,  Mass.     Application  filed  June   13,   1903. 

A  switch  rod  is  operated  by  a  spring.  Another  mem- 
ber is  adapted  to  compress  the  spring,  driven  by  a  motor. 
A  clutch  between  the  member-  and  the  motor  is  disen- 
gaged when  the  spring  is  compressed.  Means  for  releas- 
ing the  rod  and  means  actuated  by  the  movement  of  the 
rod    for  re-engaging    the    clutch   are  other   essential   parts. 

751,598.  Means  for  Controlling  Governor  Motors, 
Gilbert  Wright,  Pittsfield,  Mass.,  assignor  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field, Mass.     Application  filed  September  24,  1903. 

The  starting  and  reversing  switch  for  the  motor  com- 
prises a  number  of  flat  springs  tending  to  assume  a  given 
position.  Two  sets  of  contacts  are  arranged  on  each 
side  of  the  springs  and  adapted  to  engage  the  springs 
when  moved    from    the   normal  position. 

751,616.  Magneto-electric  Generator.  Hugh  J.  Creigh- 
ton,  Anderson,  Ind.  Application  filed  May  13, 
1903. 

The  base  of  the  generator  is  supplied  with  an  elongated 
slot  near  one  end.  A  spring  arm  is  secured  to  the  other 
end  of  the  base.  A  stud  is  integral  with  and  depends 
from  the  pole  pieces  through  the  slot  in  the  base. 

751-634.  Rheostat.  George  Graybill  and  John  P. 
Oden,  York,  Pa.     Application  filed  June  8,  1903. 

Two  concentrically  arranged  telescopically  connected 
tubes  are  in  electrical  connection  in  every  adjusted  posi- 
tion. A  plug  connected  to  one  end  of  the  outer  tube 
is  provided  with  two  contacts,  insulated  from  each  other, 
and  one  of  which  is  electrically  connected  with  the  body 
of  the  tube.  A  conducting  rod  or  pin.  electrically  con- 
nected with  the  other  contact  in  the  plug,  extends  into 
and  longitudinally  of  the  inner  tube,  A  body  of  finely 
divided  resistance  material  is  arranged  within  the  inner 
lube  about  the  rod  therein,  the  resistance  material  being 
insulated  from  the  inner  tube.  Two  contacts  in  a  socket 
are  insulated  from  each  other,  one  being  arranged  in  the 
path  of  the  rod  or  pin  and  the  other  electrically  connected 
with  the  inner   tube.      (See  cut  on  next  page.) 

751.654.  Apparatus  for  the  Regulation  of  Electrical 
Circuits  in  Heating  Devices.  Willie  D.  Kilroy, 
Uxbridge,  England.  Application  filed  October 
6,  1902. 

A  square  prismatic  plug  carries  contact  strips  connected 
to  a  subdivided  conductor  and  provided  with  a  shield  to 
house  the  end  of  the  socket.  The  socket  has  elastic  con- 
tact pieces  connected  to  supply  terminals  and  has  labels 
on  its  four  faces  to  indicate  its  angular  position,  with 
reference  to  the  plug,  to  give  the  effect  indicated  by  the 
la_bels. 

751.655.  Telephony.  Isidor  Kitsee.  Philadelphia,  Pa, 
Application  filed  January  9,   1901. 

Several  electromagnets,  connected  each  to  an  outlying 
or  subscriber  circuit,  are  each  shunted  by  an  auxiliary 
circuit.  A  movable  arm  is  adapted  to  open  the  shunt  of 
each  of  the  magnets  in  order,  means  operatively  con- 
nected to  the  armature  of  each  of  the  electromagnets 
retarding  the  movement  of  the  arm.  Other  means 
operatively  connected  with  the  movable  arm  electrically 
insert  in  the  circuit  calling  the  receiver  of  the  operator's 
telephone. 

751,664.  Electric  Insulator.  Thomas  T.  Lyman, 
ilontclair,  K.  J.,  assignor  to  the  H.  W.  Johns- 
Manville  Company,  New  York,  N.  Y.  Applica- 
tion filed  April  4,  1902. 

The  insulator  is  for  the  prevention  of  the  formation, 
of  electric  arcs  and  is  composed  of  asbestos,  plaster-of- 
paris  and  silicate  of  soda,  vitrified  and  coated  with  a 
waterproofing  solution. 

75Ij7^''^-  Rotary  Snap  Electric  Switch.  Monroe 
Guett,  Hartford,  Conn.,  assignor  to  the  Hart  & 
Hegeman  ifanufacturing  Companj',  Hartford, 
Conn.     Application  filed   September  23,   1903. 

Spring  terminals  are  fixed  to  the  base  of  the  switch 
and  a  rotatory  commutator  carries  a  pole  plate  with  its 
ends  only  exposed.  A  block  of  insulating  material  ex- 
tends upwardly  from  the  base  in  front  01  each  spring 
terminal  and  has  its  inner  wall  conforming  to  and  closely 
fitting    the    peripherj'  of  the    commutator. 

75if739.  Insulator.  Peter  S.  Lindal,  Edinburg,  Pa. 
Application  filed  March  31,  1903. 

An  insulating  block  is  clamped  on  the  wires  by  means 
of  a   follower  operated  by  a  screw. 

'7h^,7AZ-  Insulator.  Joseph  M.  Mahone}-,  Boston. 
Mass.    Application  filed  December  i,  1903. 

Two  semi-tubular  insulating  members  may  be  taken 
apart  for  the  insertion  of  the  wire  in  the  groove  of  one 
of  the  members  thus  formed.  Then  the  other  half  is 
slid    into    place,    forming    an    insulating    sleeve    about    the 
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751,749.  Trolley  Wheel.  John  E.  Palmer,  Sonier- 
ville,  Mass.     Application  filed  November  14,  1903. 

The  trolley  wheel  is  carried  on  a  shaft  and  mounted 
loosely  on  the  same  shaft  are  two  conical  members,  whose* 
bases  normally  come  nearly  together  immediately  over 
the  trolley  wheel.  The  conical  members  are  hollow 
where  they  surround  the  wheel  and  semi-circular  portion9 
are  cut  out  of  the  edges,  which  permit  the  trolley  wire 
to  pass  through  the  opening  thus  formed  and  rest  on  the 
wheel.  The  cones  are  mounted  slidably  on  the  shaft  and 
are  held  together  normally  by  springs  at  each  end.  In 
attaching  the  trolley  the  cones  slide  apart  upon  pressure 
of  the  wire,  which  then  falls  into  place.  Once  in  place. 
the  cones  snap  back  and   hold  it  in   position.      (See   cut.) 

751,760.  Electric  Signaling  Apparatus.  John  E. 
Stannard,  Springfield,  Mass.  Application  filed 
February  2,  1903. 

An  auxiliary  trolley  carried  by  the  main  trolley  pole 
of  a  car  engages  a  second  trolley  wire  parallel  to  the 
main  line  and  extending  some  distance  each  side  of  a 
crossing.  Any  car  approaching  the  crossing  thus  closes  a 
local  circuit,  which  operates  a  signal  at  the  crossing. 
(See   cut   on    preceding  page.) 

751,772.  Storage-battery  Plate.  Charles  B.  Askew, 
Chicago,   111.     Application   filed   May  20,   1903. 

In  a  storage-battery  grid  is  a  central  wcb~  having  per- 
forations made  therethrough,  and  parallel  ribs  projecting 
from  the  web,  each  of  the  ribs  having  its  upper  and  lower 
surfaces  disposed  at  right  angles  to  the  medium  plane  of 
the  web. 

75I.777-  Flexible  Conduit.  Archibald  T.  Blackler. 
Maiden,  Mass..  assignor  to  James  S.  Wilson, 
Chelsea,  Mass.     Application  filed  March  14,  1903. 

An  insulating  conduit  for  electric  wires  consists  of  cir- 
cumferential elements,  and  longitudinal,  substantially  flat 
warpstrips  interwoven  therewith  and  composed  of  smooth, 
flexible,    compact,    insulating    material. 

751.780.  Electric  Signal.  Harold  R  Bradley,  War- 
wick,   R.    I.     Application   filed    October   3,    1903- 

In  the  electric  signaling  device  are  combined  an 
electric  switch,  a  finger  mounted  on  a  shaft  to  control 
the  switch  and  two  ratchet  wheels  mounted  on  the  shaft 
and  facing  in  opposite  directions.  A  spring-actuated 
sliding'  pawl  engages  each  ratchet  wheel.  A  magnet 
operates  each  of  the  pawls,  the  magnets  having  but  one 
coil,  a  core  extending  through  the  coil,  pole  pieces  at 
each  end  of  the  core  and  an  armature  pivoted  near  its 
end  to  swing  on  an  axis  parallel  to  that  of  the  core  and 
controlled  by  both  of  the   poles. 

751.781.  Electric  Alarm  Clock.  Harr}'  A.  Chase, 
East  Orange,  N.  J.  Application  filed  March  6, 
1900. 

Details  are  described. 

751,788.  Electrical  Signal  Apparatus.  John  M. 
Golding,  Washington,  D.  C.  Application  filed 
July  15,   1903. 

An  electric  circuit  includes  a  battery,  a  resistance, 
a  circuit-breaker  and  an  electromagnet.  A  shunt  circuit 
includes  a  bell  in  parallel  with  the  electric  circuit,  a  cir- 
cuit closer  adjacent  to  the  magnet,  and  an  indicator  mov- 
able to  operate  the  circuit  closer  and  engage  the  core  of 
the  magnet,  which  latter  will  attract  and  hold  the  in- 
dicator to  maintain  the  circuit  closed  and  ring  the  bell 
until    the    circuit-breaker    is    operated. 

75Ij797-  Central-energy  Telephone  System.  John  H. 
Lendi.  Chicago,  III.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,  Chicago,  111. 
Application   filed  December   19,   1900. 

Combined  with  the  connecting  plug  and  a  plug-scat 
switch  is  a  combined  relay  and  repeating  coi),  one  wind- 
ing of  the  repeating  coil  being  opaque  to  the  passage  of 
continuous  currents,  the  other  winding  constituting  the 
relay  winding.  A  signaling  device  is  controlled  by 
the  relay  and  plug-seat  switch. 

751799-  Means  for  Controlling  the  Operation  of 
Locks  of  Elevator  Hatchway  Doors.  Axel  Mag- 
nuson,  New  York,  and  Theodor  Eskilsson,  Long 
Island  City,  N.  Y.  Application  filed  November 
12,   1903. 

Hatchway  doors  are  provided  each  with  a  locking  dog 
and  an  armature  carried  thereby.  An  electromagnet  hav- 
ing a  core  adapted  to  retain  sufficient  residual  magnetism 
to  hold  any  dog  in  its  open  or  unlocked  position  is  car- 
ried by  the  car.  Circuit  connections  are  supplied 
whereby  the  locking  dogs  remain  undisturbed  as  the  car 
passes  "tliem  unless   the  electromagnet  be  energized. 
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751,803.  Wireless  Electric  Apparatus  Acting  on 
Typewriters.  Giuseppe  Musso  S.  Angelo  dei 
Lombardi,  Italy.  Application  filed  September  23, 
1902. 

Several  stations,  each  of  which  is  provided  with  mech- 
anism for  imprinting  signs  one  by  one  contains  moving 
means  for  governing  the  signs  located  at  each  station- 
Means  for  synchronously  moving  mechanism  at  the  va- 
rious stations  governing  the  imprinting  of  the  signs, 
means  for  governing  the  synchronous  movement  and 
means  for  simultaneously  starting  or  stopping  the  same 
are  embodied  in  the  invention. 

751,818.  Electrically  Produced  Sound  Intensifier. 
Gustaf  T.  Swenson,  San  Pedro,  Cal.  Applica- 
tion filed  December  17,  1902. 

"Means  to  intensify  the  sound  comprise  a  number  of 
separated  microphone  contacts  insulated  from  each  other 
on  one  side  and  all  being  adapted  to  be  actuated  by  the 
vibration  of  a   single    telephone   diaphragm. 

751,829.  Telephone.  Ernest  T.  Billig.  New  York, 
N.  Y.     Application  filed  December  2,  1902. 

A  battery-carrying  handle  supports  the  receiver  and 
transmitter,  with  means  for  making  a  call  or  signal  con- 
sisting   essentially     in,  an    electromagnet,     a    spring    arm 


fastened  to  the  core  of  the  magnet  at  one  end  and  carry- 
ing a  plate  that  it  attracted  toward  and  away  from  the 
core,  and  a  screw  that  is  normally  in  contact  with  the 
sprmg-supported  plate.  The  signaling  means  are  ar- 
ranged in  proximity  to  the  receiver  diaphragm. 

r5i>830.  Arc  Prevente'r.  Charles  E.  Blood,  Fitch- 
burg,  Mass.     Application  filed  October  14.  1903. 

Combined  with  a  rotary  cylinder  and  fixed  and  movable 
contacts  are  pipes  in  line  with  and  disposed  between  the 
fixed  and  movable  contacts.  An  air-supply  pipe  leads  to 
the  first-mentioned  pipes  to  bring  the  air  for  blowing  out 

the    arc. 

751.839-  Electric  Hair-brush.  Henry  C.  Doersch, 
Nyack,  N.  Y.,  assignor  of  one-half  to  William 
S.  Pickard,  Brooklyn,  N.  Y.  Application  filed 
June   I,    1903. 

One  terminal  of  the  secondary  of  an  induction  coil  is 
attached  to  the  body  and  the  other  through  wires  to  the 
hair  brush. 

751,845.  Telephonic  Repeater.  Merritt  Gaily.  Brook- 
lyn, N.  Y.     Application  filed  April  23,   1903. 

A  telephonic  repeating  device,  for  connection  with  two 
telephone  Imes  comprises  connections  for  a  primary  cir- 
cuit. A  primary  induction  coil  consists  of  a  number  of 
secondary  wires  wound  together,  a  part  of  them  for 
connection  with  one  telephone  line  and  a  part  of  them 
for    connection    with    another    telephone    line.      (See    cut  ) 


has  divergent  side  faces  arranged  below  the  body  portion 
with  Its  side  faces  disposed  to  limit  the  inward  move- 
ment of  the  pivoted  sides  of  the  shoe. 

751,982.     Sound     Magnifier     for     Relays.     Matt     A. 
Hacker,  Irvine,  Ky.,  assignor  to  himself,  Joe  S. 
Gardner  and  Leonard  A.  West,  Irvine,  Ky.,  and 
Courtland    P.    Chenault,    Frankfort,  Ky.     Appli- 
cation filed  April  28.  1902. 
Combined   with  a  relay  and  its  armature  is  a  sounding 
surface,    and    a    loose    and    freely    sliding    pin    interposed 
between     the    armature     and    the     sounding    surface     and 
transmitting  the  blow  of  the  armature  of  the  surface. 

751.985.  Underground-conduit  Insulation.  John  M. 
Humiston,  Berwyn,  111.  Application  filed  April 
27,  1903- 

In  an  insulation  for  underground  conduits  are  two 
adjacent  ends  of  ordinary  metallic  pipe  sections  an  in- 
terposed tubular  insulating  section  of  considerable  length 
and  couplings  connecting  the  ends  of  the  respective  s'ec- 
tions   together. 

751.986.  Apparatus  for  Purifying  Liquids.  Otto 
Kartzmark,  Brooklyn,  N.  Y.,  assignor  of  one- 
half  to  William  Davis,  Jersey  City.  N.  J.  Ap- 
plication filed  December  26,   1900. 

A  receptacle  open  at  its  upper  portion  to  the  air,  a 
series  of  detachable  electrodes  located  therein  and  ener- 
gized frojn  a  suitable  source  of  power,  and  means  for 
passing  the  whole  of  a  liquid  in  a  continuous  stream 
simultaneously  upwardly  between  the  electrodes  and  over 
the   edges  of  the  receptacle  constitute   the  apparatus 
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75i»857.  System  of  Electrical  Propulsion.  Erich 
Krause,  Hoboken,  N.  J.,  assignor  of  one-fifth 
to  Hans  Kiirten  and  Rosa  Kurten,  Hoboken, 
N..  J.     Application  filed  October  22,   1903. 

Several  cores  with  wires  wound  on  forming  coils  con- 
tain rods  arranged  in  the  interior  of  the  coils  and  cores, 
the  end  of  the  coils  being  connected  with  the  rods, 
.^fain  conductors  and  auxiliary  conductors  are  in  prox- 
imity to  the  rods  connected  with  the  main  conductors. 
A  movable  armature  is  adapted  to  electrically  connect 
one  set  of  rods  with  the  movable  conductors  adjacent 
thereto,  for  energizing  successively  one  coil  after  another 
for  attracting  the  armature  and  causing  it  to  pass  through 
the    coils. 

75i»893.  Locomotive  System.  Thomas  G.  Aultman 
and  James  C.  Gaskill,  Fairmont,  W.  Va. ;  said 
Aultman  assignor  to  Joseph  A.  Jeffrey.  Colum- 
bus, Ohio.     Application  filed  May  20,  1903. 

In  an  electric  haulage  system  the  locomotive  has  a 
front  and  rear  axle  with  two  track  wheels  and  a  sprocket 
wheel  rigidly  connected  directly  to  the  axle  of  each.  A 
motor  on  the  car  is  connected  to  the  gearing  of  the 
front  sprocket  wheel  by  means  of  two  spur  gears  on 
opposite  ends  of  its  shaft,  one  spur  driving  from  one 
side  and  the  other  from  the  opposite  side,  so  that  the  two 
gears   are   revolved    in    the    same    direction.      (See    cut.) 

75-1,900.  Trolley-road  Crossing.  James  M.  Collins. 
Byesville,  Ohio,  assignor  to  Joseph  A.  Jeffrey. 
Columbus,  Ohio.  Application  filed  February  2, 
1501.     Renewed   September  9.   1903. 

A  main  trolley  line  has  a  break  or  open  space  with  a 
bridging  connection  for  sucH  space  in  electric  connection 
with  tlie  main  line  on  each  side  of  the  space.  A  con- 
ductor movable  along  the  bridging  connection  and  having 
a  contact  member  with  which  the  trolley  that  moves 
along  the  main  line  is  adapted  to  engage,  and  a  stop  for 
limiting  the  movement  of  the  contact  portion  of  the  con- 
ductor furnishes  the  locomotive  current  to  pass  the  space. 

75T,903-  System  for  the  Operation  of  Electric  Mo- 
tors. Arthur  C.  Eastwood.  Cleveland,  Ohio. 
Application  filed  September  25,  1903. 

,\  body  of  resistance  is  divided  into  a  number  of  sec- 
lions,  a  switch  for  each  section,  each  having  two  con- 
tacts, of  which  one  is  connected  to  its  particular  section 
and  the  other  is  connected  to  one  of  the  supply  mains. 
A  solenoid  for  each  switch  is  successively  energized  by 
a  solenoid,  the  solenoids,  after  the  iirst,  each  having  one 
terminal  connected  to  the  controller  and  the  other  con- 
nected to  the  resistance  side  of  a  switch  whose  solenoid 
in   operation   is  actuated  before    it, 

751,949-  Road-crossing  Device.  Frank  L.  Sessions, 
Columbus,  Ohio,  assignor  to  Joseph  A.  Jeffrey, 
Columbus,  Ohio.  Application  filed  August  8, 
1902. 

An  engaging  device  carried  by  an  auxiliary  conductor 
is  normally  licid  in  place  to  cause  the  engagement  of  the 
conductors  in  either  direction  of  movement  of  the  travel- 
ing conductor,  and  movable  relative  to  the  auxiliary  con- 
ductor under  excess  of  pressure  in  either  direction  to 
permit  the  separation  of  the  conductors. 

751.969.  Globe  Holder  for  Arc  Lamps.  James  J. 
Wood,  Fort  Wayne,  Ind.  Application  filed  March 
9,  1903. 

The  globe  holder  of  an  electric  arc  lamp  is  described. 

751,974-  Rail  Contact  Shoe  and  Support  Therefor. 
George  W.  Brady  and  Lawrence  R.  Jones,  Whea- 
ton,  111.     Application  filed  April   13,   1903. 

A  horizontally  arranged  body  portion  carries  depend- 
ing  sides   pivoted    to  its   lateral    edges.     A    contact    block 
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751,991.  Current  Director.  James  F.  McElroy,  Al- 
bany, N.  Y.,  assignor  to  the  Consolidated  Car 
Heating  Company,  Albany,  N.  Y.  Application 
filed  January  28,  1901. 

The  mechanical  features  of  the  switching  mechanism 
arc   described. 

752,005.  Electric  Arc  Lamp.  Frederick  Sinding- 
christenscn.  Brooklyn,  N.  Y.,  assignor  of  one- 
lialf  to  Francis  F.  Storm,  Maywood,  N.  J. 
Application  filed  August  29,  1902. 

An  electromagnet  is  supported  by  the  frame.  A  mag- 
netic clutch  for  the  movable  carbon  of  the  lamp  comprises 
a  moving  member  in  magnetic  connection  with  the  arma- 
ture of  the  electromagnet  but  located  at  a  point  outside 
of  the  direct  influence  of  attraction  of  the  magnet  and 
operated  by  the  repulsive  force  exerted  between  the  arma- 
ture and  moving  member,  due  to  their  similar  polarity. 

752,008.  Induction  Coil.  Charles  F.  Splltdorf,  New 
York,  N.  Y.    Application  filed  July  15,  1902. 

In  an  induction  coil  is  an  insulating  medium  interme- 
diate the  |)rimary  and  secondary  windings,  comprising  a 
sheet  of  non-conducting  resilient  material  rolled  upon 
itself  in  form  of  a  multiply  cylinder  and  adapted  to  con- 
tract   about    and    inclose    the    primary    winding. 


EXPIRING  PATENTS. 

Pollowing  is  a  list  of  electrical  patents  (issued  by 
the  United  Stales  Patent  Office)  that  expired  on 
Fcbrtiary  15,  1904: 

357.572.     Electric  Heater.     W.   Leigh  Burton,  Richmond,   Va. 

357.5/6.  Electromagnetic  Brake.  George  F.  Card,  Coving- 
ton, Ky.,  assignor  to  Plenry  K.  Lindsey,  Cincinnati,  O'. 

357.627.  Cut-Out  for  Secondary  Batteries.  George  B.  Pres- 
cott,  Jr.,  Newark,  N.  J.,  assignor  to  the  United  States- 
Electric  Lighting  Company,   New  York,  N.  Y. 

357.646.  tlalvanic  Battery  and  Apparatus  Connected  There- 
with. Alfred  R.  Upward,  West  Kensington  and  Charles 
W.  Pridham,  Kensington,  County  of  Middlesex,  England. 

357,682.  Telephone  Switch.  James  W.  McDonough  and 
Horace  H.   Eldred,  New  York,  N.  Y. 

357.687.  Desk  for  Telephone  Use.  Charles  A.  Patterson, 
Detroit,  Mich.,  assignor  of  one-third  to  John  E.  Patter- 
son, Detroit,  Mich. 

357,705.  Dynamo  Electric  Generator.  James  W.  Easton, 
New  York,  N.  \. 

357.726.  Electrical  Circuit.  Jacob  F.  Mehren,  Chicago,  III., 
assignor   to  the  Western   Electric    Company,    Chicago,    111. 

357,760.  Circuit  System  for  Electric  Brakes,  George  F. 
Card,  Covington,  Ky.,  assignor  to  Henry  K.  Lindsey, 
Cincinnati,  O. 

357.789-  Telegraph  Sounder.  Reuben  C.  Rutherford, 
Quincy,  III. 

357,815.  Electric  Burglar  Alarm.  Edward  E.  Carr,  Chal- 
mers, Ind. 

357,821.  Multiple  Switchboard.  William  S.  Ford,  Denver, 
Colo. 

357,838.  Electric  Temperature  Regulator.  Charles  E.  Lee, 
Rochester,  N.  Y. 

357.873-  Device  for  Regulating  the  Flow  of  Electric  Cur- 
rents. Eli  T.  Starr,  Philadelphia,  Pa.,  assignor  to  the 
Electrical   Accumulator  Company   of  New   York. 

357,881.  Electric  Railway  Signal.  Edward  D.  Wells,  West- 
,  minster,  Md. 

357.S85.  Electric  Clock  System.  Theodore  J.  Zocller,  Louis- 
ville,  Ky, 

357.922.  Electrical  Signal  Device.  William  Hand,  Hamil- 
ton, and  Marcus  Cj,  Wright  and  Francis  A.  Pocock, 
Toronto,    Canada. 

357.960.  Electric  Fire  Alarm.  William  L.  Home,  Meriden, 
Conn. 

357,976.  Electrical  Car  Brake.  George  F.  Card,  Covington, 
Ky.,    assignor  to   Henry  K.    Lindsey,   Cincinnati,   O. 

358,002.  Electric  Amalgamator.  Theodore  H.  Traucrnicht, 
Lead   City,    Dak. 
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Artistic    Electrical    Discharge    Designs. 

By  Fr.\>:k  C.  Perkins. 
By  the  use  of  the  Ruhnikorff  induction  coil  or  by 
utilizing  a  static  machine,  very  beautiful  and  artistic 
designs  have  been  obtained  by  electric  discharges  on 
sensitive  photographic  plates  and  paper.  In  the  ac- 
companying group  illustration  are  shown  some 
of  the  beautiful  designs  obtained  by  this  process. 
Fig.  I  is  from  a  photograph  showing  the  plate  and 
wire  terminal  with  the  brush  electric  discharge  as 
seen  from  the  side  or  edge  of  the  plate,  while  Figs. 
2  to  7,  inclusive,  represent  negatives.  In  Figs.  8, 
-9  and    10  tlie   negatives  are  provided    with   circular 


plate  is  placed  on  the  metallic  leaf  with  the  non- 
coated  side  down,  while  a  metallic  point  connected 
with  the  other  pole  of  the  electrical  machine  or 
Ruhmkorff  coil  is  placed  in  the  center  of  the  sym- 
metrical figure  outlined  with  the  insulating  powder. 
Fig.  I  shows  a  side  view  of  the  electric  discharge 
and  gives  a  good  idea  of  the  arrangement  of  the 
sensitive  plate,  powder  and  top  central  connecting 
wire  and  point.  By  reversing  the  poles  and  chang- 
ing their  sizes  and  shapes,  very  different  results 
are  obtained,  as  well  as  by  employing  different-cut 
designs.  The  figures  are  also  varied  by  the  fineness 
as  well  as  by  the  density  of  the  powders,  the  finest 


Chicago    Electrical    Association   Unites 

with  the  Western  Society  of 

Engineers. 

Final  action  was  taken  by  the  Chicago  Electrical 
Association  on  February  19th  upon  the  question  of 
the  proposed  affiliation  with  the  Wtestern  Society 
of  Engineers  which  had  been  placed  before  the 
members  of  the  association  for  consideration  at  a 
previous  meeting.  By  a  unanimous  vote  it  was 
decided  to  take  the  step,  and  as  a  consequence  the 
members  of  the  Chicago  Electrical  Association  are 
now  members  of  the  Western  Society  of  Engineers, 
being  admitted   as  active,  junior  or  associate  mem- 


mats.  These  ornamental  designs  show  the  electric 
discharges  in  white  on  a  dark  background,  while 
those  presented  by  Figs.  11  to  15  are  positive  prints 
showing  the  various  patterns  in  black  on  a  white 
background.  These  photographs  are  the  result  of 
the  artistic  work  of  Dr.  Stephane  Leduc,  a  professor 
in  the  School  of  Medicine  at  Nantes.  France,  and 
■were  recently  shown  to  the  Societe  Francaise  de 
Physique. 

The  method  of  procedure  in  obtaining  these  orna- 
mental designs  by  electric  discharge  was  first  to 
cut  out  a  regular  design  of  simple  pattern  in  card- 
board, placing  it  over  a  sensitized  plate  in  a  pho- 
tographic dark  room  and  sprinkling  the  plate  covered 
by  the  mat  with  an  insulating  powder,  such  as  sul- 
phur, starch  or  a  metallic  salt.  The  mat,  with  the 
cut  design,  is  then  removed  from  the  sensitive  plate, 
leaving  the  pattern  on  the  plate  wherever  the  powder 
remains.  While  these  symmetrical  designs  cut  from 
the  pasteboard  are  not  at  all  intricate,  the  electrical 
discharges  do  the  embellishing,  making  most  ex- 
<iuisite  figures.  A  metallic  sheet  or  leaf  is  con- 
nected with  one  pole  of  the  induction  coil  or  static 
machine    and    the    prepared    sensitive    photographic 


ARTISTIC    ELECTRICAL    DISCHARGE    DESIGNS. 

lines  being  produced  bv  means  of  the  most  compact 
powders,  while  very  interesting  results  are  obtained 
by  placing  pieces  of  lead,  copper,  silver  or  other 
metals  on   the  sensitive   surface. 

Only  one  discharge  is  necessary,  it  is  stated,  and 
a  very  small  coil  or  static  machine  is  sufficient  for 
producing  most  satisfactory  results.  As  soon  as  the 
electrical  discharges  have  acted  upon  the  plate,  the 
powder  is  removed  and  the  plate  is  developed  as 
usual  with  X-ray  or  other  photographs.  The  metal- 
lic leaf,  as  ^vell  as  the  upper  wire  or  point,  form 
parts  of  a  condenser,  the  dielectric  being  repre- 
sented by  the  plate  coated  with  gelatino-bromide  of 
silver. 

It  will  be  noted  by  the  accompanying  illustrations 
that  Dr.  Leduc,  who  is  vice-president  of  the  Board 
of  Hygiene  of  Liore-Inferieure,  has  obtained  some 
most  interesting  results  in  his  experiments  with 
specially  treated  plates  exposed  to  electrical  dis- 
charges. These  unique  designs  are  very  easily  pro- 
duced and  furnish  motifs  for  ornamentation,  which 
may  be  of  great  service  in  artistic  decoration,  as  a 
great  variety  of  different  figures  may  be  obtained  in 
this    way. 


hers  of  that  organization  according  to  their  ability 
to  meet  the  requirements  as  specified  in  the  by-laws 
of  the  Western  Society.  In  addition  to  this  the  new 
members  will  form  what  is  to  be  known  as  the  Elec- 
trical Section  of  the  Western  Society  of  Engineers, 
and  each  member  of  the  electrical  section  will  have 
a  vote  in  all  matters  of  his  particular  section,  though 
only  those  who  can  meet  the  requirements  for  active 
membership  are  allowed  a  vote  in  the  affairs  of  the 
society  as  a  whole. 

The  last  meeting  of  the  association,  which  was 
held  at  the  Albion  Cafe,  was  an  interesting  and 
enjoyable  one,  39  members  being  present  The  mem- 
bers took  dinner  together  before  the  business  affairs 
of  the  evening  were  taken  up. 

President  W.  B.  Hale  called  the  meeting  to  order, 
and  with  a  few  well-chosen  remarks  expressed  his 
feelings  in  regard  to  the  proposed  change.  He 
believed  that  a  strong  business  organization,  such 
as  is  afforded  by  tlie  Western  Societ>-,  is  a  neces5ar>- 
adjunct  to  any  association,  and  that  such  organiza- 
tion had  never  been  attained  by  the  Chicago  Elec- 
trical Association.  He  believed,  therefore,  that  the 
proposed   union    with    the    Western   Societj-   was   in 
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the  interest  of  electrical  engineering  in  the  West. 
He  then  called  upon  some  of  the  older  members  of 
the  societ>-  to  express  themselves. 

Professor  P.  B.  Woodworth  of  Lewis  Institute 
was  first  called  upon.  His  views  upon  the  affiliation 
were  in  the  affirmative,  provided  that  the  association 
could  still  keep  its  integrity.  He  eulogized  the  engi- 
neer and  the  part  which  he  plays  in  public  affairs 
and  favored  the  proposed  st^ap  as  being  a  means 
of  more  closely  uniting  the  engineering  fraternity 
in  this  part  of  the  countrj". 

Albert  Scheible  was  next  called  upon,  and  he  ex- 
pressed himself  as  strongly  in  favor  of  the  proposed 
change.  One  of  the  charter  members  of  the  organi- 
zation, W.  Clyde  Jones,  was  sorry  to  see  the  society' 
give  up  its  name  and  identity-,  although  he  appre- 
ciated the  advantages  to  be  derived. 

Others  who  were  called  upon  to  speak  were  G.  A. 
Damon.  J.  R.  Cravath,  H.  G.  Dimick,  Harold 
Almert  and  A.  L.  Tucker,  after  which  the  question 
was  opened  for  general  discussion.  The  members 
expressed  themselves  freely  and  all  w^ere  in  favor 
of  the  move.  A  rising  vote  was  then  taken,  which 
w^as  unanimous,  and  to  the  accompaniment  of  an  ap- 
propriate toast  to  the  new  relationship  the  Chicago 
Electrical  Association  became  a  thing  of  the  past. 
The  remainder  of  the  evening  was  passed  in  a 
social  manner. 


Edison  Storage  Battery  Discussed  in 
England. 

The  paper  read  by  W.  Hibbert  before  the  Insti- 
tution of  Electrical  Engineers  in  London  November 
26th  and  published  in  the  Wiestern  Electrician  of 
December  19.  1903,  attracted  widespread  attention. 
The  discussion  of  the  paper  was  postponed  until 
January-  28th,  after  some  of  the  defects  pointed  out 
in  the  test  had  been  remedied.  An  abstract  of  the 
discussion   follows. 

Before  tlie  discussion  was  opened  Mr.  Hibbert 
said  a  few  words  in  regard  to  the  improvement 
of  the  cell.  During  his  tests  he  had  discovered 
that  the  cell  \vas  not  balanced,  one  of  the  plates 
having  a  greater  capacity  than  the  other.  Upon 
writing  to  Mr,  Edison,  he  later  found  that  the  de- 
fect has  been  remedied  and  the  cell  now  contains 
six  negative  and  10  positive  plates,  which  is  a  de- 
cided improvement  in  balancing  the  cell.  Dr.  J.  A. 
Fleming  regretted  that  the  discussion  had  been  de- 
layed so  long.  He  then  described  some  tests  made 
by  him  on  one  of  the  new  cells  at  L^niversity  College. 
London,  from  September.  1903.  to  January.  1904. 
The  cell  was  given  him  in  July,  but  remained  idle 
for  some  months  until  he  could  begin  the  work. 
When  making  the  experiments  the  cell  was  dis- 
charged in  each  case  down  to  0.8  volt  on  closed 
circuit  except  in  one  case,  where  the  initial  charge 
was  0.7  volt  and  final  0.3  volt.  Practically  the  same 
results  were  obtained  as  those  arrived  at  by  Mr. 
Hibbert.  The  experiment  was  performed  to  see 
what  can  be  done  with  a  single  cell ;  to  ascertain 
if  high  discharges  bring  about  any  permanent  loss 
of  capacity  or  displace  any  of  the  active  material 
from  the  pockets,  and  to  discover  if  any  local  action 
takes  place  between  the  active  material  and  its  sup- 
ports. The  results  of  these  tests  arc  shown  graph- 
ically in  the  accompanying  illustration.  These  ex- 
periments show,  as  did  Mr.  Hibbert's.  that  the  cell 
has  a  wonderful  capacity  for  taking  up  a  heavy 
charge  for  a  short  time;  also  that  a  heavy  discharge 
brings  about  a  temporary  diminution  of  the  capacity. 
At  the  end  of  20  discharges  it  was  found,  however, 
that  the  cell  comes  back  nearly  to  its  original  ca- 
pacity. In  summing  up  tlie  results.  Mr.  Fleming 
stated  that,  as  far  as  weight  and  capacity  are  con- 
cerned, the  advantages  of  the  cell  are  not  distinctly 
greater  than  those  of  many  light-weight  lead  cells, 
but  that  there  is  evidently  much  greater  durability 
and  much  less  disintegration  and  the  local  action 
between  the  active  material  and  supports  is  practically 
absent. 

E.  J.  W'ade  would  have  been  glad  if  Mr.  Hibbert 
had  said  more  of  the  theory  of  the  cell  instead  of 
telling  only  what  it  accomplished  in  the  tests.  He 
believed  that  though  the  Edison  cell  possesses  de- 
cided advantages,  it  by  no  means  puts  the  lead  cell 
out  of  the  race.  In  his  opinion,  if  a  more  porous 
active  material  could  be  obtained,  it  would  be  pos- 
sible to  do  away  with  the  reduction  of  capacity  at 
high  discharge  rates,  which  at  present  exist  with 
the  lead  cell,  and  bring  it  more  up  to  what  the 
Edison  cell  gives.  He  had  lately  prepared  some  lead 
cell  with  three  or  four  times  the  porosity  of  the 
ordinary  cell,  and  the  discharge  rate  was  very  much 
the  same  as  in  the  Edison  cell.  This  showed  it 
must  be  the  exhaustion  of  the  electrolyte  in  the 
lead  cell  that  brought  down  the  output  at  the  high 
rates,  and  the  absence  of  that  caused  it  to  be  main- 
tained in  the  Edison  cell,  because  there  was  no 
reduction    of   the   strength  of  the  electrolyte.  _ 

Another  who  had  made  tests  on  the  Edison  cell 
was  H.  L.  Joly.  He  believed  that  careful  gas  analy- 
-sis  would  prove  of  considerable  value  in  investigat- 
ing the  internal  behavior  of  the  cell,  and  he  had 
obtained  some  endrometric  data,  which  tended  to 
confirm  this  opinion.  He  also  thought  it  .interesting 
to  investigate  fully  the  comparative'behavior  of  the 
plates  by  means  of  an  auxiliary  electrode;  cadmium 
was  tried,  but   the  use  of   the   container   itself  gave 


more  reliable  figures.  This  method  showed  a  drop 
on  the  negative  electrode  and  a  rapid  recoverl^  at 
the  same  time  as  the  potential  difference  dropped 
on  the  nickel  plate,  and  settled  at  the  lower  level. 
From  some  experiments,  it  appeared  that  one  might 
anticipate  a  second  flat  on  the  potential-difference 
curve,  if  the  iron  electrodes  had  a  smaller  capacity 
than  the  nickel-oxide  plates,  this  flat  being  then  due 
to  the  iron.  The  time  necessary  to  form  the  plates 
he  did  not  regard  as  excessive. 

W.  R.  Cooper  said  the  paper  was  interesting  from 
two  points  of  view — one  as  a  cell  and  the  other 
from  the  point  of  view  of  automobilism.  Everyone 
hoped  that  electric  automobiles  had  a  future,  ex- 
cept  those    misguided    individuals    who   went   in    for 


nection.  It  would  be  remembered  that  he  said  in' 
his  verbal  epitome  of  the  paper  that,  after  he  hai 
done  with  the  cells  and  had  resumed  his  ordinary 
winter's  work,  they  were  placed  on  a  cab  in  London, 
which  was  given  special  duty  with  the  object,  if 
possible,  of  knocking  the  cells  to  pieces.  Practically 
the  instruction  was  that  they  were  to  break  them 
down  by  running  them  about,  if  possible.  W'ell,  five- 
out  of  the  60  had  been  somewhat  injured  as  regards 
capacity.  They  were  distinctly  lower  than  at  the 
time  he  turned  them  over.  Since  then  he  had  had 
nothing  to  do  with  them,  but  that  afternoon  he  had 
made  an  experiment  on  one  of  the  cells,  whose  ca- 
pacity had  fallen  from  160  ampere-hours  to  70  or 
80.     By    a    simple    process    of    regeneration    he    had! 
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petrol.  Mr.  Hibbert  had  given  details  oi  some  ex- 
periments on  an  electric  runabout,  but  unfortunately 
ihey  were  not  as  interesting  as  they  might  be,  be- 
cause the  runabout  seemed  to  have  been  badly  de- 
signed for  the  work.  It  was  much  heavier  than 
runabouts  generally  were  for  the  length  it  could 
go.  It  only  went  34  miles  on  one  charge,  which 
was  very  tittle.  However,  the  author  had  proved 
most  of  his  points  except  that  dealing  with  heavy 
discharges.  He  had  related  one  experience  which 
he  said  he  would  never  forget,  but  there  was  only 
that  one  experience  to  go  on  apparently.  He  thought 
it  depended  upon  the  basis  on  which  one  took  these 
discharges.  If  the  weight  of  the  cell  was  taken  as 
the  basis,  then  the  discharges  were  certainly  heavy, 
but  the  tendency  in  automobile  work  was  to  diminish 
the  weight  quite  as  much  as  to  increase  the  capac- 
ity, and.  therefore,  the  capacity  should  be  taken 
into  account  rather  as  a  basis,  and  the  discharges 
should  be  considered  from  that  point  of  view.  The 
efficiency  of  the  motor  was  put  at  85  per  cent,  in 
;Mr.  Hibbert's  tests,  which  seemed  rather  high. 

W.  H.  Patchell,  speaking  of  the  exhaustion  of 
the  electrolyte  in  lead  cells,  expressed  the  view  thai 
in  recent  years  battery  work  has  improved  very 
much,  owing  mainly  to  the  better  class  of  mate- 
rials used.  He  also  referred  to  the  spacing  of  the 
forks  in  lead  batteries  and  to  the  tendency  to  in- 
crease the  distance  between  them.  He  thought  that 
in  large  cells  one  of  the  features  of  success  is  due 
to  the  wide  spacing  and  improved  circulation. 

Mr.  Hibbert.  in  reply  to  the  arguments. -said  that 
there  were  lapses  in  his  paper  which  had  not  filled 
out  because  at  the  lime  he  had  not  the  facts  to 
do  so.  He  knew  nothing  of  the  formation  of  the 
cell.  He  had  used  il  as  he  had  received  it.  after 
long  exposure  to  the  air  with  the  liquid  poured 
out.  One  of  the  cells,  after  running  3,000  miles,  was 
broken  open,  and  it  was  found  that  the  active  material 
at  the  bottom  of  the  cell  was  one  two-thousandth 
of  the  whole.  As  to  the  possible  objection  to  testing 
single  cells,  he  stated  that  on  the  automobile  he  had 
worked  38  and  then  increased  them  to  60,  and  al- 
though he  did  not  know  the  number  of  cells  dis- 
tributed over  Europe,  it  must  be  quite  80  or  90.  In 
\iew  of  this  fact,  and  remembering  also  that  all 
who  had  tested  them  had  found  results  which  had 
been  almost  repetitions,  it  seemed  to  him  that  the 
single-cell  testing  objection  had  already  fallen  to 
the  ground.  Mr.  Wade  had  remarked  on  the  fact 
that  all  the  data  given  in  the  paper  referred  to 
external  circumstances.  This  was  simply  because 
he  knew  nothing  about  the  internal.  The  chemical 
data  were  vague.  They  were  vague  even  with  ref- 
erence to  the  oxides  of  nickel,  which  had  been  pre- 
pared by  pure  chemical  processes  and  ii'ere  amenable 
to  straightforward  examination,  and  he  suspected 
that  when  the  task  of  examining  ihese  electrochem- 
ical oxides  had  really  been  carried  through  it  would 
be  found  that  a  higher  proportion  of  nickel  oxides 
existed  than  had  been  indicated  in  the  formula  he 
had   used. 

With  regard  to  the  85  per  cent,  efficiency  of  the 
motor.  Mr.  Hibbert  had  put  the  case  as  strongly 
as  he  could  against  the  cell.  He  had  no  information 
on  the  possible  changes  produced  by  temperature 
on  the  active  materials  or  alkali,  except  that  the 
change  of  resistance  of  the  potash  solution  with  tem- 
perature was  known  to  be  of  the  order  of  two  per 
cent,  per  degree  Centigrade,  and  therefore  .he  could 
only    refer   to    ihrit    well-known    figure    in    this    con- 


brought  it  back  to  122.  this  process  being  to  simply 
give  it  a  big  discharge  and  a  reversed  current  for 
a  short  period  of  time 


Motor  with  Adjustable  Fields. 

A  somewhat  unique  method  of  changing  the  rela- 
tion of  the  fields  to  the  brushes  in  an  electric  motor 
has  been  embodied  in  an  invention  recently  patented 
by  Christian  Fleischmann  of  Bloomfield,  N.  J.  The 
object   of   this    invention    is   to   provide  a   motor   in 


FIG.     I.        MOTOR    WITH    ADJUSTABLE    FIELDS. 

which  the  field  magnets  shall  be  movable  Instead 
of  the  brushes,  thus  enabling  adjustment  to  be 
made  by  shifting  the  field  magnets  to  avoid  the  use 
of  a  rocker  arm. 

The  motor  proper  (see  Fig.  i)  comprises  a  cylin- 
drical casing  open  at  both  ends  and  having  at  its 
lower  side  a  stem  adapted  to  enter  a  supporting 
pedestal.     Into    each    of    the    opposite    ends    of    the- 


FIG.   2.       DETAIL  OF  MOTOR   WITH   ADJUSTABLE   FIELDS. 

casing  is  inserted  an  annular  frame  (5).  Each  of 
the  frames  carries  a  semi-cylindrical  projection  (7), 
better  seen  in  Fig.  2.  The  projection  (7)  and  studs 
(S')   form  the  poles  of  the   field  magnets. 

The  armature  (14),  mounted  upon  the  shaft  in 
any  usual  manner,  lies  within  the  semi-cyHnrical 
field-coil  carriers    (7)    {7). 

.A,t  one   end   of  the   casing   is  an   end   plate    (15), 
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upon  the  lower  portion  of  which  are  brackets  (19) 
supporting  brushes  adapted  to  engage  a  commutator 
(17).  Instead,  however  of  the  brushes  being  mova- 
ble, as  usual,  they  are  fixed  in  position.  An  upper 
portion  of  the  end  plate  upon  the  brush  end  of  the 
motor  projects  outwardly  to  form  a  casing  to  enclose 
the  commutator  and  brushes. 

In  adjusting  the  motor,  the  field  coils  (9)  (9),  Fig. 


.MOTOR    WITH    .ADJUSTABLE    FIELDS. 


I,  are  shifted  by  rotating  their  carriers  within  the  cas- 
ing of  the  motor,  as  seen  in  Fig.  3.  To  effect  the  os- 
cillation of  the  field  carriers  in  a  regular  manner  and. 
determinate  amount,  an  edge  portion  of  one  of  the 
frames  is  provided  with  rack  teeth,  which  engage 
a  worm  journaled  on  the  casing.  The  worm  has 
at  one  end  of  its  shaft  a  milled  finger  piece  for  turn- 
ing, and  thus  it  .will  be  seen  that  the  field  coil  will 
be  shifted  very  gradually  and  uniformly  upon  the 
turning  of  the  worm.  Furthermore,  the  worm  will 
not  permit  an  inadvertent  displacement  of  the  field- 
coil  carriers  and  provides  sufficient  power  to  move 
them  imder  all  conditions. 


Aluminum  Welding  by  Cowper-Coles 
Prooesi. 

Aluminum  welding,  as  accomplished  by  the 
new  method  of  S.  O,  Cowper-Coles,  was  described 
in  the  Western  Electrician  of  February  6th,  includ- 
ing a  picture  of  his  apparatus.  A  description  of  the 
process  was  given  by  Mr.  Cowper-Coles  in  a  paper 
read  by  Mr.  Jonas  before  the  Farady  Society  in 
London.  In  the  discussion  which  followed  the  read- 
ing of  this  paper  some  points  of  interest  were  brought 
out.- 

D.  A.  Sutherland  was  of  the  opinion  that  great 
difliculty  would  be  encountered  in  welding  large 
pieces  of  aluminum,  as  was  also  Murray  Morrison, 
he  having  welded  joints  in  this  manner  without  the 
quenching  apparatus. ;  He'  found  that  pressure  was 
necessary  in  welding. 

Mr.  Blount  said  that  when  drawn  wires  are  welded 
it  is  essential  that  the  joints  be  drawn  or  worked 
in  some  way. 

E.  Kilburn  Scott  believed  that  the  important  point 
to  remember  is  the  value  of  the  hard  outer  skin  of 
the  metal.  If  aluminum  wires  are  used  for  transmis- 
sion of  electricity,  uniformity  of  section'  is  unimpor- 
tant, and  the  blob  at  the  weld  need  not  be  renroved. 
But  otherwise,  if  used  as  trolley  wires,  it  will  be 
necessary  to  harden  the  joint  in  some  way;  this 
might  be  done  by  burnishing  with  agate. 

Mr.  Jonas  in  his  reply  drew  attention  to  the  tests 
of  tensile  .strengths  of  jointed  rods  given  in  the 
paper.  In  reply  to  Mr.  Blount,  he  stated  that  the 
joints  proved  to  be  the  strongest  part  of  the  rods. 
He  remarked  also  that  the  quenching  was  an  essen- 
tial feature  of  the  process  and  one  which  dis- 
tinguished it  from  all  others,  the  process  being  pri- 
marily a  fusing  process. 


Steam    and   Electric-railway   Co-opera- 
tion in  the  Chautauqua  Region. 

At  a  meeting  of  the  passenger  agents  representing 
the  transportation  companies  interested  in  summer 
excursion  business  for  Chautauqua  Lake  and  Ni- 
agara Falls,  which  was  held  in  Cambridge  Springs, 
Pa.,  on  February  19th,  it  was  voted  to  recognize 
the  Chautauqua  Traction  Company.  This  action  of 
the  steam-railroad  men  signifies  that  the  electric 
company  will  in  the  future  be  entitled  to  vote  on 
all  railroad  matters  that  come  up  at  the  annual 
meeting  of  the  passenger  men.  The  steam  roads  and 
their  connections  will  interchange  business  wit;h  the 
traction  company,  which  will  also  sell  tickets  through 
to  New  York,  Chicago  or  other  distant  points.  The 
traction-line  route  when  completed  will  reduce  the 
time  between  Jamestown,  N.  Y.,  and  the  Chautauqua 
Assembly   Grounds  by  about  one  hour. 


WESTERN     ELECTRICIAN 

A  Unique  Collection  of  Historic  Cables. 

The  photograph  reproduced  herewith  is  that  of  a 
case  containing  sections  of  the  wires  which  at  various 
times  formed  parts  of  electrical  circuits  famous  in 
the  history  of  electricity.  The  exhibit  is  the  property  of 
Mr.  William  .J.  Hammer,  consulting  electrical  engi- 
neer of  New  York  city,  and  the  various  sections, 
connected  into  a  continuous  circuit,  were  used  on 
the  evening  of  Thursday,  February  nth,  on  the 
occasion  of  the  dinner  given  in  honor  of  Thomas 
A.  Edison  by  the  American  Institute  of  Electrical 
Engineers  at  the  Waldorf-Astoria.  Mr.  Edison  sent 
his  response  to  the  gi-eeting  of  the  Institute  through 
this  circuit.  This  act  added  to  the  historic  interest 
of  the  collection.  It  will  be  noticed,  moreover,  as 
a  suggestive  coincidence  that  the  wires  shown  ap- 
pertain to  various  branches  of  the  electrical  indus- 
try  with   which   Mr.   Edison  has  been  directly   con- 
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safety  fuse  or  plug  used  in  London,  England,  on 
January  12,  1882,  to  close  the  circuit  of  the  first 
incandescent  lamp  ever  lighted  from  an  electric- 
lighting  central  station  in  the  history  of  electricity. 
This  interesting  event  took  place  at  the  Holborn 
Viaduct  centi-al  station,  and  it  was  Mr  Hammer 
himself  who  made  the  connection,  the  lamp  being 
one  of  3,oco  incandescent  lamps  of  the  earliest 
Edison  type.  Beneath  the  fuse  is  a  portion  of  the 
first  trolley  circuit  used  at  the  historic  plant  at 
Richmond,  Va.,  in  1888.  This  wire  was  presented  to 
Mr.  Hammer  by  Mr.  Frank  J.  Sprague.  The  sixth 
is  perhaps  the  most  interesting  of  all  the  relics,  be- 
ing a  section  of  the  deep-sea  portion  of  the  new 
American  Pacific  cable,  8,300  nautical  miles  in  length, 
over  which  President  Roosevelt  on  July  4,  1903,  sent 
the  first  message  by  telegraph  that  ever  went  around 
the  world.     To  add  to  the  interest,  it  should  be  stated 


.\    UNIQUE   COLLECTION    OF   HISTORIC   CABLES. 


nected,  as  telegraphy,  telephony',  electric  lighting  and 
electric   railways. 

.\t  the  top  of  the  case  is  a  piece  of  the  wire  over 
which  Professor  S.  F.  B.  Morse  sent  the  first 
message  by  the  Morse  telegraph.  This  relic  was 
presented  to  Mr.  Hammer  in  1893  by  a  son  of  Mr. 
Alfred  Vail,  Professor  Morse's  old  partner.  Imme- 
diately below  it  there  is  a  length  of  a  few  inches  of 
the  wire  through  which  Professor  Alexander 
Graham  Bell  and  Mr.  T.  A.  Watson,  his  assistant, 
made  all  their  early  experiments  in  the  transmission 
of  audible  speech  in  the  years  1S75  to  1S77  at  No. 
5  Exeter  Place,  Boston,  Mass.  The  first  audible 
speech  transmitted  by  the  Bell  telephone  went 
through  tills  wire.  The  authenticity  of  this  frag- 
ment is  attested  b}'  the  fact  that  it  was  given  to 
its  present  owner  by  Mr.  Emile  Berliner.  The  third 
of  these  historical  mementos  is  a  section  of  the 
.Atlantic  cable  over  which  the  first  successful  message 
was  sent  between  the  old  and  the  new  worlds.  The 
specimen  as  presented  to  Mr.  Flammer  in  1880  by 
(he  late  Cyrus  W.  Field,  through  whose  efitorts  the 
cable  was  laid. 

In  the   center   of  the   photograph    will   be   seen   a 


that  this  historic^  message  passed  through  all  the 
wires  which  then  constituted  Mr.  Hammer's  collec- 
tion  as   displayed  in  this  photograph. 

The  remaining  wires  are  also  of  eminent  historic 
interest,  although  they  do  not  as  yet  rank  among 
great  electrical  curiosities.  One  of  them  is  a  section 
of  a  circuit  used  on  April  22,  1896,  at  the  American 
Institute  of  Electrical  Engineers  to  illuminate  the 
lecture  room  the  first  time  in  history  solely  with 
vacuum  tubes.  The  last  specimen  "is  a  section  of 
the  cable  through  which  electrical  power  was  first 
transmitted  from  the  Niagara  Falls  electrical-power 
plant  on  .April  16,  1895. 


.■\  new  street-car  crossing  signal  has  been  tested 
in  Dresden,  Germany,  and  is  described  as  follows : 
''A  bo.x  two  feet  long  and  one  foot  wide  is  sus- 
pended from  the  wires  at  the  center  of  the  crossing, 
and  at  a  certain  distance  the  approaching  car  auto- 
maticalb'  turns  on  the  current  and  from  the  opposite 
sides  of  the  bo.x  is  shown  in  red  letters  the  word 
'Halt,'  to  warn  the  car  coming  at  right  angles  as 
well  as  teamsters  and  pedestrians.  When  the  car 
reaches  the  center  of  the  crossing,  the  light  is  ex- 
tinguished." 
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Interesting  Canadian  Power  Plant  at 
Niagara  Falls. 

Work  upon  power  development  of  the  Horseshoe 
Cataract  (Canadian  side)  at  Niagara  Falls  as  out- 
lined by  the  Electrical  Development  Company  is 
now  progressing  rapidly.     The  company  was  incor- 


decided  to  construct  a  subsidiary  tunnel  out  to  the 
line  of  the  proposed  main  tunnel.  This  was  done, 
as  seen  by  Fig.  i,  and  it  was  found  that  the  con- 
ditions at  the  base  of  the  falls  were  favorable.  Fig. 
2  is  a  sketch  showing  the  conditions  at  the  construc- 
tion shaft  and  at  the  mouth  of  the  drift. 


INTERESTING  CANADIAN    POWER    PLANT    AT    NIAGARA    FALLS. GENERAL  PLAN  OF    WORKS. 


porated  one  year  ago  with  a  capital  stock  of  $6,000,- 

000  for   the  purpose  of  generating  electricity   from 
the    Canadian    Falls    to   the   extent  of    125,000    elec- 

1  rical    horsepower. 

It  was  recognized  in  the  beginning  that  the  chief 
difficulties  would  be  encountered  in  the  building  of 
I  he  cofferdam  and  the  work  on  the  main  tailrace 
tunnels.  Both  of  these  problems  have  been  solved 
satisfactorily,  it  is  thought.  In  the  original  esti- 
mates eight  feet  of  water  was  assumed  on  the  hne 
of  the  cofferdam,  as  a  maximum,  so  that  it  was 
thought  necessary  to  locate  the  cofferdam  in  the 
midst  of  the  rapids  above  the  falls.  This  dam. 
with  the  exception  of  a  few  short  spurs,  was  com- 
pleted December  12,  1903.  During  the  progress  of 
its  direction  it  was  found  that  26  feet  of  water  is 
available,  which  is  much  more  than  is  necessary  for 
ihe  number  of  horsepower  which  will  be  developed. 
Fig.  T  of  the  accompanying  illustrations  (reproduced 
from  the  Canadian  Electrical  News)  is  a  sketch 
showing  the  general  plan  of  the  works,  including 
the  cofferdam  and  the  tailrace,  which  is  directly 
under  the  riverbed. 

When  planning  the  tailrace  it  was  deemed  im- 
possible by  many  engineers  to  place  the  portal  under 
the  falls,  for  many  reasons.  One  of  these  reasons 
was  that  at  times  notable  explosions  are  seen  to 
occur  at  the  base  of  the  falls  which  are  thought  to  be 
due  to  compressed  air.  This,  it  was  thought,  would 
prevent  the  opening  of  a  portal  underneath  the  falls. 
In   order    to   ascertain   the   exact    condition,   it    was 


Part  of  the  tailrace  tunnel  has  been  constructed 
and  plans  for  the  power  house  have  been  prepared. 
The  latter,  as  represented  by  the  architect's  drawing 
(Fig.  3),  presents  a  striking  appearance,  resembling 
some  handsome  public  building  rather  than  a  power 


such  that,  after  deducting  losses  from  friction  and 
the  velocity  of  approach  and  discharge,  there  will 
remain  an  operating  head  of  143  feet  to  be  used  by 
the  turbines.  In  order  to  obtain  this  operating  head 
the  design  calls  "for  the  construction  of  the  wheel-pit 
through  solid  rock.  This  wheel-pit  is  provided  with 
masonr^^  lining,  and  the  provision  that  the  turbines 
and  all  of  the  machinery  above  them  shall  rest  upon 
solid-rock  foundations,  instead  of  artificial  supports, 
is  has  hitherto  been  the  practice,  is  an  element 
newly  adopted  for  this  construction. 

Ultimately,  11  generators  will  be  installed  of  12,- 
500  horsepower  each,  revolving  at  250  revolutions 
a  minute.  The  connections  between  each  turbine 
at  the  bottom  of  the  pit  and  the  generator  at  the 
top  w^ill  be  by  a  hollow  shaft  approximately  115 
feet  in  length. 

After  having  perfoimed  its  work  the  water  will 
be  discharged  through  steel  draft  tubes  to  two  branch 
tailrace  tunnels  emptying  into  the  main  tunnel,  mak- 
ing it  possible  to  close  down  one-half  the  station 
for  repairs  independently  of  the  other  half. 

The  location  of  the  route  for  the  transmission  line 
to  Toronto,  which  will  be  built  by  the  Toronto  and 
Niagara  Power  Company,  has  been  completed.  The 
distance  from  the  power  house  to  Scarlet  Road, 
Lambton,  on  the  northwestern  confines  of  the  city 
of  Toronto,  is  75^/-2  miles.  The  location  has  been 
selected  with  a  view  to  the  utilization  of  the  right- 
of-way  lands  possessed  by  the  Toronto  and  Niagara 
Power  Company  not  only  for  electric  power-trans- 
mission lines,  but  for  railway  purposes,  and  it  is 
stated  that  the  country  traversed  does  not  present 
serious    engineering  difficulties.     About  85  per  cent. 


FIG.    3.     PROPOSED    POWER    HOUSE    AT    NIAGARA    FALLS    (CANADIAN    SIDE). 


plant.     The  building   will   be  500    feet    long  and   70 
feet  wide  with  an  elevation  of  about  40  feet. 

The  water,  gathered  by  the  cofferdam  into  a  large 
pond,  will  be  led  through  steel  tubes  to  the  water- 
wheels  located  in  the  bottom  of  the  wheel-pit,  and 
the  differences  of  level  provided  by  the  design  are 


of  the  right-of-way,  having  a  minimum  width  of  So 
feet,  had  been  purchased  by  December  31st. 
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Congress  and  Hawaiian  Franchises. 

Owners  of  public  utilities  in  Hawaii  are  complain- 
ing of  the  attitude  of  Congress  toward  franchise 
legislation  by  the  territorial  Legislature.  The  House 
of  Representatives  recently  refused  to  enact  the  leg- 
islation required  to  make  valid  the  franchise  of 
the  electric-light  and  power  company  on  the  island 
of  Oahu.  The  chief  objections  were  the  long  term 
of  35  years  and  the  provisions  as  to  rates.  The  Hon- 
olulu Advertiser  says:  "This  attitude  seems  on  the 
whole  rather  unfair  to  the  islands,  because  the  or- 
ganic law  has  imposed  upon  owners  and  holders 
of  franchises  the  duty  of  coming  to  Congress  to 
have  bills  passed  by  the  territorial  Legislature,  ap- 
proved by  vote  of  Congress.  In  the  case  of  other 
territories,  the  grants  of  franchises  by  their  Leg- 
islatures stand,  unless  Congress  interposes.  There 
is  quite  a  distinction  between  the  two  requirements. 
For  Hawaii  there  must  be  an  affirmative  vote  by 
Congress.  For  other  territories,  if  Congress  does  not 
vote  at  all  on  the  franchises,  these  franchises  stand 
as  valid." 
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Electrical  Utilities  for  Harbin. 

.■\  private  corporation  h;"ving  a  capital  of  250,000 
rubles  ($128,750)  is  planning,  unless  prevented  by 
war-time  conditions,  to  provide  an  electric-light  sys- 
tem for  the  city  of  Harbin,  iWanchuria,  which  is  the 
principal  base  of  the  Russian  army.  This  city  is 
divided  into  three  sections  known  as  the  old  town, 
the  river  town  and  the  administration  town.  It  lies 
600  miles  north  of  Port  Arthur  on  the  Trans-siberian 
railway,  and  has  been  developed  by  the  Russians 
so  rapidly  that  it  has  become  a  center  of  industrial 
force  in  the  affairs  of  Northeastern  Asia.  The 
corporation  mentioned  also  plans  to  construct  an 
electric  street  railway,  connecting  the  three  sections 
of  the  city,  and  an  automobile  line  is  ready  to  start 
four  machines  to  operate  between  the  old  town  and 
the  administration  city.  The  Russo-Chinese  Bank  has 
a  fine  stone  building  in  the  city  and  has  a  steam- 
lieating  and  electric-light  plant  of  its  own. 
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Diplock's   Pedrail 

Electrical  men  and  others  interested  in  traction 
work  are  watching  the  development  of  an  ingenious 
invention  of  B.  J.  Diplock  of  London,  to  which  the 
name  ''pedrail"  has  been  given.  The  accompanying 
illustrations  are  reproduced  from  a  report  on  the 
subject  by  James  Boyle,  United  States  consul  in 
Liverpool. 

Professor  Hele-Shaw  of  the  engineering  depart- 
ment of  the  Liverpool  LTniversity  is  an  authority 
on  mechanical  locomotion:  therefore  his  unequivocal 
and  enthusiastic  indorsement  of  the  new  invention 
has  attracted  wide  and  respectful  attention  in  Eng- 
land, not  only  among  the  general  public,  but  among 
scientific  engineers.  Professor  Hele-Shaw  recently 
gave  an  address  before  the  Liverpool  Self-propelled 
Traffic  Association  on  the  pedrail,  illustrated  by 
models,  drawings  and  cinematrograph  pictures.  Had 
the  door  spaces  in  the  university  lecture  hall  been 
wide  enough  and  the  floors  strong  enough,  the  pro- 
fessor would  have  liad  a  pedrail  for  actual  demon- 
stration. He  asserts  that  it  was  quite  possible  for 
it  to  have  climbed  up  the  steps  and  walked  into  the 
hall. 

The  pedrail  is  variously  described  as  a  "walking 
locomotive,"  a  "half-traction  engine  and  half-walk- 
ing machine,"  a  "combination  of  an  endless  railway 
and  a  trotting  machine"  and  a  "rail  moving  on 
wheels."  Professor  Hele-Shaw  says  that  the  in- 
ventor some  years  since  conceived  the  idea  of  a 
locomotive  with  rails  moving  on  wheels.  He  en- 
countered great  difficulties,  but  these  difficulties,  the 
professor  asserts,  ]\Tr.  Diplock  has  surmounted.  It 
is  declared  that  the  pedrail  is  "a  revolution  in  me- 
chanical locomotion."  Tlie  device,  it  is  said,  can 
be  used  with  advantage  not  only  for  ordinary  freight 
haulage  on  common  roads,  but  is  thoroughly  prac- 
ticable as  a  traction  engine  over  bad  roads,  and 
even  in  districts  where  there  are  no  roads  at  all 
and  where  progress  by  the  ordinary  traction  engine 
would  be  absolutely  impossible.  It  would,  for  in- 
'-t^nce.  as  claimed,  be  suitable  for  hauling  minerals 


DIPLCCKS    PEDRAIL. - 


-DIAGRAM    SHOWING    FRAME    ON 
ROLLERS. 


from  newly  developed  mines  and  heavy  lumber  from 
partly  cleared  forests,  and  would  successfully  meet 
the  rough   emergencies  of  military  operations. 

While  Professor  Hele-Shaw  is  convinced,  after 
an  intimate  and  close  study  of  road  locomotion 
and  the  properties  of  the  wheel  for  many  years, 
that  no  contrivance  can  take  the  place  of  the  wheel 
and   the  pneumatic  tire  in   circumstances  where  the 
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be  explained  in  a  few  words.  It  is  simply  this: 
Instead  of  having  a  permanent  rail  carried  for  the 
whole  of  its  length  on  permanent  feet,  that  is,  ties 
or  sleepers,  and  wheels  running  upon  this  rail,  the 
process  is  inverted.  The  feet  are  (as  in  the  case 
of  the  railway)  placed  upon  the  ground,  but  in- 
stead of  the  rails  being  carried  upon  the. feet,  these 
feet  support  wheels,  and  the  wheels  thus  supported 
act  as  bearers  for  a  short  length  of  rail  attached  to 
the  moving  carriage. 

The  fundamental  idea  itself  Is  not  a  new  one. 
"You  may  see  in  many  timber  yards/'  says  Professor 
Hele-Shaw,  "that  the  logs  are  moved  about  by  be- 
ing pushed  over  supports  which  carry  wheels,  and 
by  shifting  these  supports  from  place  to  place  the 
heaviest  logs  of  timber  can  be  rolled  upon  the  wheels 
to  any  required  part  of  t'he  yard.  The  pedrail  in- 
vention, however,  does  more  than  this.  The  feet 
and  wheels  which  they  support  are  attached- to  the 


DIPLOCK  S    PEDRAIL.— ENGINE    CLIMBING    OVER     OBSTACLE. 

moving  carriage  itself,  so  that,  by  an  automatic 
process,  the  feet  are  carried  round  after  the  rail 
is  moved  over  them  and  placed  again  in  front  of 
the  machine,  thus  afTording  a  continuous  track  of 
wheels  upon  which  the  supporting  rails  can  be  car- 
ried in  any  direction  in  which  the  vehicle  is 
steered.     *     *    * 

"Briefly,  the.  invention  might  be  described  as  re- 
placing the  wheels  of  an  ordinary  traction  engine 
by  revolving  frames  carrying  sliding  spokes,  each 
spoke  having  at  its  end  a  circular  foot,  and  on  the 
spoke  itself,  at  a  little  distance  above  the  foot,  a 
small  wheel  or  roller.  In  connection  with  each 
series  of  revolving  spokes  a  fixed  frame  is  attached 
to  the  side  of  the  traction  engine.  This  fixed  frame 
somewhat  resembles  in  form  an  inverted  heart. 
When  the  axles  revolve  the  spokes  are  carried 
round,  and  in  turn  place  the  feet  upon  the  ground. 
At  the  same  time  the  wheels,  which   run  round   in 


J_'i;LU.Kb    PEDRAIL. --S1DK    \  lliW    SHOWING    FEET    ON    WHEELS. 


road  service  is  good  and  the  conditions  suitable,  he 
is  also  convinced  that  the  wheel  itself  has  reached 
its  utmost  limits  of  carrying  power,  both  in  regard 
to  weight  and  speed  upon  the  ordinary  roads,  how- 
ever w^ell  the  roads  may  be  constructed  or  however 
perfectly  the  wheel  may  be  made.    - 

The  pedrail  indicates  by  its  name  that  it  is  a  rail 
carried  upon  feet,  and  the  principle  of  its  action  may 


contact  with  the  heart-shaped  frame,  when  brought 
underneath  it — that  is,  under  what  may  be  described 
as  the  broader  portion  of  the  heart — act  in  turn  as 
supports  for  the  heart-shaped  frame  to  glide  over. 
Hence  the  engine  is  itself  supported  in  turn  through 
the  wheels  by  the  spokes  which  happen  at  the  time 
to  be  resting  with  their  feet  upon  the  ground. 
"The  pedrail   consists   of  two  main   parts,   one   of 
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which  Is  a  railway  which  is  fastened  to  the  axle 
box,  and  does  not  revolve,  and  the  other  part  is  a 
kmd  of  circular  box  carrying  sliding  spokes,  rollers 
and  feet  in_  such  a  manner  that  the  rollers  and  feet 
are  placed  in  succession  on  the  ground,  and  the  rail 
runs  over  them.  It  has  attached  to  it  a  four-ton 
crane,  so  that  it  can  lift  and  carry  heavy  goods, 
minerals,   or  agricultural   produce.     =i'    *    * 

"This    engine   I    have   myself  tested   at    Stoke-on- 


DIPLOCK  S     PEDRAlL.^PUbUiON     OF     FEET     IN 

MOUNTING    STEPS. 

Trent  under  the  most  trying  conditions.  I  took  it 
up  the  steepest  hill — practically  a  mountain — which 
I  could  find  in  the  neighborhood,  threw  down  large 
stones  in  its  path,  over  which  the  feet  simply  set 
themselves  at  an  angle  and  did  not  crush  them, 
though  the  wheels  of  a  heavy  traction  engine  im- 
mediately crushed  and  distorted  the  road  surface. 
I  made  this  machine  walk  over  three-inch,  then  six- 
inch,  and  finally  a  nine-inch  balk  of  limber  thrown 
down  in  its  path,  and  I  could  scarcely  believe  that 
the  whole  structure  was  not  permanently  distorted 
and  damaged,  whereas  it  was  well  within  the  limits 
of  play  allowed  by  the  mechanism.  Finally,  it 
walked  up  the  lane  to  the  works  in  the  softest 
ground,  where  there  were  ruts  of  eight  and  10  inches 
deep,  with  the  greatest  ease. 

"On  another  occasion,  in  a  trial  at  Lincoln,  owing 
to  the  unskillful  handling  of  the  man  at  the  wheel, 
the  engine  got  into  a  position  in  which  I  thought 
it  must  infallibly  overturn  in  the  soft  bank  into 
which  it  had  fallen,  and  while  I  was  discussing  how- 
it  should  best  be  got  out,  the  application  of  steam 
by  the  driver  caused  it  to  walk  out  of  its  difficulties 
In  a  way  v.'hich  I  can  only  describe  as  like  that  of 
a  cat.     *    *     ^• 

"The  action  of  the  pedrail  on  the  road  is  very 
remarkable.  Whereas  the  ordinary,  traction  engines 
destroy  roads  to  such  an  extent  that  they  have  been 
forbidden  in  many  parts  of  this  country  and  also 
in  various  parts  of  the  world,  and  heavy  motor  wag- 
ons and  traction  engines  have  been  severely  taxed 
by  local  authorities  and  made  to  contribute  to  the 
repair  of  the  roads,  the  pedrail  positively  improves 
the  road  over  which  it  walks.  This  has  been  proved 
by  actual  experiment,  and  it  is  more  than  probable, 
from  the  remarks  of  an  eminent  municipal  engineer, 
that  the  pedrail  is  destined  to  entirely  replace  the 
road  roller  for  repairing  roads,  as  the  action  of 
stamping  or  ramming  is  much  better  than  rolling 
for  this  purpose." 

It  is  said  that  the  pedrail  can,  by  certain  modifi- 
cations, be  attached  to  any  ordinary  traction  engine. 
Obviously,  it  is  perfectly  well  adapted  for  electric 
drive,  a  source  of  current  being  provided. 


New  Northern  Illinois  Electric  Rail- 
way. 

It  is  probable  that  during  the  coming  season  the 
Aurora,  DeKalb  and  Rockford  Electric  Traction 
Company  will  build  its  proposed  electric  railway 
connecting  the  three  cities  named.  The  route  is  26 
miles  long  and  lies  In  one  of  the  most  prosperous 
districts  of  Northern  Illinois.  The  fact  that  there 
are  no  steam  roads  in  the  territory  to  be  served  by 
the  proposed  road,  except  at  the  terminals,  has  led 
the  officials  to  believe  that  an  extensive  freight  busi- 
ness can  be  conducted  in  connection  with  the  passen- 
ger traffic,  and  this  branch  of  the  project  is  receiv- 
ing special  attention.  At  present  plans  are  being 
drawn  preparatory  to  letting  the  contract  for  con- 
struction. W.  D.  Ball  of  Chicago  is  the  consulting 
engineer.  Although  the  system  to  be  used  on  the 
new  line  has  not  been  definitely  decided,  ilr.  Ball 
states  that  either  the  third-rail  (direct-current)  or 
single-phase  motors  will  be  used.  The  company 
does  not  expect  to  build  a  power  house  at  present, 
but  is  negotiating  for  the  purchase  of  power  from 
one  of  the  power  companies  at  the  terminals. 


The  Chippewa  A'alley  Electric  Railway  Company 
has  mortgaged  Its  property  for  $750,000  to  the  Se- 
curity Trust  Company  of  Camden,  N.  J.  The  prop- 
erty mortgaged  includes  all  the  property-  owned  by 
the  company  in  Eau  Claire  and  Chippewa  Falls, 
Wis.  Of  the  sum,  $250,000  will  be  used  for  build- 
ing new  lines. 
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Without  in  any  way  reflecting  on  the  merits  of 
the  other  candidates,  the  Western  Electrician  may 
be  permitted  to  express  its  pleasure  that  the  members 
of  the  American  Electrochemical  Society  have  pre- 
sented to  them  the  opportunity  of  electing  as  their 
president  such  a  worthy  candidate  as  Dr.  Henry  S. 
Carhart  of  the  University  of  Michigan.  Dr.  Car- 
hart  announces  his  candidacy  in  this  issue  of  the 
Western  Electrician.  He  is  professor  of  physics  and 
<3irector  of  the  department  of  electrical  engineering 
at  the  University  of  Michigan  and  a  man  who  needs 
no  introduction  to  the  electrical  fraternity.  He  at- 
tended the  Paris  Exposition  of  Electricity  of  i8Si 
as  one  of  the  international  jurors  of  award  for  the 
United  States  and  was  one  of  the  official  delegates 
to  the  International  Electrical  Congress  held  in 
Chicago  in  1S93.  In  18S9  he  was  president  of  the 
Physics  Section  of  the  American  Association  for 
the  Advancement  of  Science.  His  standard  cell  for 
the  measurement  of  electromotive  force  is  now  in 
use  in  all  of  the  leading  physical  laboratories  of  the 
United  States.  Dr.  Carhart  is  the  author  of  several 
books  on  physics  and  more  purely  electrical  subjects 
and  is  justly  regarded  as  one  of  the  leading  physi- 
cists of  his  country.  He  is  well  worthy  of  the  posi- 
tion of  president  of  the  American  .Electrochemical 
Society,  not  only  by  reason  of  his  professional  at- 
tainments, but  because  he  is  a  man  possessing  the 
true  scientific  spirit  combined  with  the  highest  ideals 
of  character  and  conduct — ideals  of  the  sort  that 
scientific  and  technical  societies  should  cherish  jeal- 
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General  Telephone  News  1 75      mode    of   speech.     Thus    every    nation    might    retain 

'I^T^t^'^rSri^J::%^':?^.^'^'''':::  '^\      its    own    vernacular,    while    all    international    inter- 
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Electrifying  Steam  Railroads  .........................  177      of  some  Study,  it  is  beset  with  enormous  difficulties. 
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New  England  178      brand-new    language   may  be    invented.     But   made- 
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Northwestern   States    179        .-  1  1  j    1.  j  ^i 

Pacific  Slope    i79.  180  if   a   common   speech   could   be   agreed    upon,    there 
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Telegraph    180  would    not    reach.     It    is    but    too    evident   that    the 
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—  his  native  tongue  seems  to  be  beset  with  almost  in- 

DATES  AHEAD.  surmountable  difficulties.     But  how  great  a  thing  it 

American     Institute    of    Electrical    Engineers     (next    meet-         would    be    if,    for    instance,    the    Student    of    electrical 
ing    of    the    Chicago   branch),    rooms   of   Western    Society   of        ,.  .        ,  .  -      ,  ,  .  ,         , 

Engineers,  Monadnock  Building,  March  sth.  literature  in  this  country  had  Open  to  him  the  elec- 
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House.  Des  Moines,  March  Sth,  9th  and  loth.  tncal   books   and   publications   of   the   whole   world, 

.  A""',V.'^V.  Electrochemical   Society   (annual  business  meet-       printed  in  a  language  in  which  he  and  every  other 

mg).   Washington,   D.    C,   .^prll   7th,   Sth   and  9th.  .  . 
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Louis  Exposition,  September  i sth  to  17th.  adopted,    instruction    in    that   language   would   begin 

American    Electrotherapeutic    Association     (annual    conven-        .  do  o 

tion),  St.  Louis,  September  13th  to  i6th.  in    the    earliest    grades   of    the    elementary    schools. 


Perhaps   the  nations  of  the  world  might,  acting  in 

concert,   contribute  the  price  of   a   small   cruiser  to 

pay   the    expenses   of   a   congress   of  philologists  to 

determine    whether    something    cannot    be    done  to 
draw  nearer  to  a  goal  so  rich   with  benefit. 


Five  men  were  indicted  by  the  grand  jury  as  being 
responsible  for  the  terrible  fire  in  the  Iroijuois  Thea- 
ter on  December  30th,  by  which  575  persons  lost 
their  lives.  Three  of  these— Manager  Davis,  Treas- 
urer Noonan  and  Stage  Carpenter  Cummings— are 
connected  with  the  theater  company  and  are  charged 
with  involuntary  manslaughter.  The  remaining  two 
—Building  Commissioner  Williams  and  Building 
Inspector  Laughlin— are  City  Hall  officials  and  are 
charged  with  misfeasance  in  office.  No  bills  were 
voted  in  the  case  of  Mayor  Harrison  and  Fire  Mar- 
shal Musham,  held  by  the  coroner's  jury,  as  direct 
responsibility  could  not  be  traced  to  them.  Electrical 
men  will  observe  with  much  interest  that  the  jury 
did  not  indict  McMullen,  the  man  who  operated 
the  arc  "spot  light"  from  which  the  stage  drapery 
caught  fire.  It  was  held  that  while  this  man  might 
be  technically  guilty,  in  that  he  did  not  Tefuse  to 
operate  the  light,  knowing  it  to  be  in  dangerous 
proximity  to  the  drapery,  yet  the  fact  that  he  re- 
ported the  danger  exculpated  him  in  fact,  if  not 
in  law,  from  responsibility.  It  is  gratifying  to  note 
that  the  grand  jury  finds  the  electrical  apparatus  in 
no  wise  in  fault.  It  is  shown  that  in  its  incipiency 
the  flame  could  easily  have  been  extinguished  by 
the  use  of  proper  apparatus  for  extinguishing  fire, 
and  which  are  required  by  the  city  ordinances,  and, 
further,  "That  in  spite  of  every  other  agency,  acci- 
dent or  cause,  if  any,  the  approximate  cause  of 
death  met  by  the  575  victims  was  the  neglect  to 
provide  the  fire  apparatus  required  by  the  ordinances." 
It  is  thus  officially  determined  that  this  awful  fire 
was  not  of  electrical  origin.  All  electrical  men  will 
rejoice  that  such  is  the  case. 


A  FEW  evenings  ago  a  high-tension  wire  became 
crossed  with  a  telephone  line  in  a  large  w'estern  ex- 
change. Seventy-five  miles  away  the  unwelcome 
current  entered  the  toll  switchboard  of  a  city  office 
and  set  fire  to  one  of  the  celluloid  designation  strips. 
Fortunately  the  toll  operator  at  hand  possessed  a 
cool  head  and  whipped  out  the  flames  with  a  dust 
cloth  instead  of  becoming  panic-stricken,  running 
away  from  the  danger  point  and  letting  a  calamity 
loose  upon  the  company's  business,  as  another  might 
have  done. 

Three  striking  lessons  are  born  of  this  incident. 
The  operator's  presence  of  mind  is  a  strong  argu- 
ment in  favor  of  strict  discipline ;  the  absence  of 
specific  fire  protection  points  to  the  necessity  of 
greater  precautions  in  future  inside  telephone  offices, 
and,  finally,  the  breaking  out  of  a  fire  so  far  from  the 
place  of  contact  is  a  grave  comment  upon  the  dan- 
gers of  improperly  protected  high-tension  crossings, 
with  signaling  circuits.  It  is  not  so  difficult  to 
secure  properly  disciplined  operators,  and  the  installa- 
tion of  fire  extinguishers,  sand  pails,  blankets,  etc., 
is  a  matter  of  comparatively  small  e-xpense  and 
good  judgment.  These,  however,  are  cures  rather 
than  preventives.  The  fact  is  that  telegraph,  tele- 
phone and  power  companies  are  to-day  approaching 
a  serious  situation  in  relation  to  the  protection  of 
their  lines.  While  it  is  true  that  the  power  com- 
pany has  little  to  fear  from  the  physical  crossing 
of  its  lines  with  signaling  currents,  it  is  equally 
evident  that  it  may  be  liable  to  heavy  financial  dam- 
ages in  case  it  is  at  fault,  while  the  signaling  com- 
pany is  in  every  case  vitally  concerned  in  keeping 
heavy  currents  off  its  circuits. 

Unless  systematic  measures  are  taken  to  relieve 
all  crossings  of  lines  carrying  5,000  volts  and  upward 
from  the  dangers  of  falling  upon  or  permitting  con- 
tact with  signaling  wires,  we  may  hear  of  heavy 
fire  losses  and  perhaps  the  sacrifice  of  human  lives 
as  time  goes  on.  The  means  of  protecting  signaling 
circuits  from  high-tension  crosses  are  well  suggested 
in  the  latest  regulations  of  the  National  Board  of  Fire 
Underwriters,  and  it  is  gratifying  to  note  that  these 
instructions  have  often  been  carried  out  with  great 
thoroughness,  particularly  in  some  of  the  Rocky 
Mountain  regions  of  Colorado.  In  no  instance  that 
can  be  mentioned  is  the  old  adage  about  the  ounce 
of  prevention  more  applicable  than  in  the  separation 
of  power  telegraph  and  telephone  lines  beyond  possi- 
bility of  contact. 
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Great  Northern  and  City  Electric   Rail- 
way of  London. 

[From  the  London  correspondent  of  the  Western  Electrician.! 

London,  February  10.— Since  the  opening  of  the 
Central  London  Railway  in  1900  means  of  under- 
ground communication  in  London  have  remained 
at  a  standstill  so  far  as  the  practical  operation  of 
new  lines  is  concerned.  Of  course  several  new  tube 
railways  have  been  authorized,  including  those 
which  have  been  acquired  by  Mr.  Yerkes,  but  these 
latter  are  not  in  a  particularly  forward  state  of  con- 
struction. One  of  the  lines  for  which  parliamentary 
sanction  was  secured  some  years  ago,  however— the 
Great  Northern  and  City  Railway — will  be  opened  for 
public  sen'ice  in  about  a  month's  time.  The  inaugu- 
ration was  confidently  anticipated  to  take  place  at 
the  beginning  of  February,  but  at  the  last  moment  the 
inspecting  officers  of  the  Board  of  Trade  were  not 
satisfied  with  a  few  of  the  details,  and  the  necessary 
alterations  will  occupy  about  a  month. 

In  point,  of  length  the  line  is  of  no  great  im- 
portance, but  there  are  several  interesting  features 
in  connection  with  the  railway.  In  the  first  place 
it  forms  an  important  and  additional  means  of  com- 
munication to  the  city  from  the  northern  suburbs 
of  London.  From  north,  south,  east  and  west  com- 
plaints have  long  been  heard  that  the  existing  steam- 
railway  companies  are  totally  unable  to  adequately 
cope  with  the  enormous  traffic  which  leaves  the  sub- 
urbs in  the  morning  and  returns  in  the  evening. 
In  the  north  of  London  the  Great  Northern  Railway 
Company,  an  old-established  steam  concern,  has  a 
terminus  for  its  several  urban  lines  at  Finsbury 
Park,  and  from  this  point  trains  coming  from  three 
or  four  different  suburbs  have  to  travel  over  the  same 
set  of  rails  to  the  city.  Obviously  great  delay  must, 
and  does,  occur,  but  the  Great  Northern  and  City 
Electric  Railway  has  been  designed  to  commence  at 
Finsbury  Park,  and  from  thence  it  travels  to  the 
city  by  a  shorter  and  more  direct  route,  and  will 
afford  just  the  relief  which  has  been  so  badly  wanted 
for  many  years.  Owing  also  to  the  connection  which 
the  railway  will  make  with  the  main  Imes  of  the 
Great  Northern  Company,  it  is  anticipated  that  over 
the  short  distance  of  under  five  iniles  considerably 
more  than  io,oco,ooo  passengers  will  be  carried  per 
annum. 

A   feature    of   engineering   interest    is   the    size   of 
the   tunnels,   for    it   is    the    first    electric    railway   to 
be  built   in  this   country    with   tunnels   of   sufficient 
size  to  accommodate  the   ordinary   rolling  stock   of 
steam  railways.     The   tunnels  are   16  feet  in   diam- 
eter against   II    and    12   feet  on   other    underground 
electric    railways.      This    extra    sectional    area    also 
has  permitted  of  a   concrete   footpath   being   placed 
between  the  running  rails,  so  that  the  degree  of  dan- 
ger present  in  the  older  tube  railways   from  fire  or 
any  accident  from  other  causes  is  largely  eliininated, 
-    as  the  passengers  are  thus  afforded  a  means  of  egress 
from    the    tunnels    without    fear    of    electric    shock. 
Another  modification  of  existing  tube-railway  prac- 
tice is  the  use  of  two  conductor  rails,  but  a  few  of 
the  chief  engineering  details  will  be  dealt  with  later. 
The    line    was    sanctioned    by    Parliament    as    far 
bad;  as  1892,  when  there  was  some  talk  of  consid- 
erable financial  help  from  the  older  Great  Northern 
Railway  Company,  the  object  being  to  run  through 
trains  from  the  steam  on   to  the  electric  lines,  and 
so   obviate  the  necessity   for   a  change  at    Finsbury 
Park.    For  some  reason  the  negotiations  were  broken 
oflt,   and  consequently   the   electric-railway  company, 
without   private   financial    assistance,   had   to   remain 
quiescent   during  the  period"  of  "slump,"  which  oc- 
curred between  the  years  1892  and   1900  in  electric 
traction.     Consequently   it   was   not    until    1899    that 
the    construction    of    the    railway    was    commenced. 
The     capital     subscribed     for     amounted     to     over 
$10,000,000.     The  Great  Northern  Railway  Company 
did,   however,   provide  some   capital   eventually,   and 
it  will  still  be  possible  for  a  through  service  to  be 
run. 
Dealing  first  with  the  power  house  and  its  equip- 
,  ment,  it   may  be   stated   that  the  site   is  situated    a 
little  away  from  the  center  of  the  line  toward  the 
city  and  is  well  supplied  with  water  from  the  canal. 
There  are  four  main  engines  of  the  vertical  cross- 
compound   type   having  a    normal    capacity   of    1,250 
horsepower,    directly    coupled    to    over-compounded 
railway    generators,    each    of    8oo-kilo\vatt    capacity. 
There    are   also   two   smaller   sets,   the   dynamos   of 
which  have   an  aggregate  capacity  of  240  kilowatts 
for  lighting  the  power  house  and  driving  the  auxil- 
iary machinery.    There  are  10  Economic  boilers,  each 
capable  of   evaporating   11.2CO   pounds   of   water   an 
hour.     They  are  fitted  with  automatic  stokers.     -\n 
electrically    driven    coal-conveying    plant    has    been 
installed.     The  switchboard  has   16  panels,  and  the 
Ciibles  are  run  down  a  special  cable  shaft  into  the 


railway  tunnel.    The  generating  plant  of  course  runs 
condensing 

The  working  tunnels  are  16  feet  in  diameter,  as 
already  stated,  but  at  the  stations  they  have  a  diam- 
eter of  23  feet.  The  running  rails  are  of  the  stand- 
ard gauge-  The  conductor  rails,  which  are  two  in 
number,  are  placed  on  either  side  of  the  running 
rails  outside  and  are  of  soft  steel,  supported  on 
eathenware  insulators.  Current  is  fed  to  the  con- 
ductor rails  directly  from  the  generating  station  at 
500  volts.  In  all  other  London  tube  railways  the 
conductor  rail  is  placed  between  the  running  rails, 
the  latter  being  used  as  the  return. 

The  trains,  which  w-ill  consist  of  three  motor  cars 
and  four  trailers,  will  have  a  seating  capacity  of 
3S6  passengers.  The  distribution  of  the  motor  cars 
will  be  one  at  each  end  and  one  in  the  middle  of 
the  train.  They  are  all  of  the  corridor  type,  with 
transverse  seats.  Each  motor  car  is  equipped  with 
two  i2S-horsepower  motors.  The  multiple-unit  sys- 
tem of  control  has  been  adopted.  There  will  be  a 
three-minute  service,  the  journey  occupying  about  14 
minutes. 

The  tunnels  are  provided  with  lamps  every  100 
feet,  and  the  circuits  are  quite  distinct  from  the 
traction  bus  bars  at  the  generating  station,  although 
special  switches  are  provided  for  transferring  the 
lighting  load  to  the  conductor  rails.  All  the  tun- 
nel lamps  are  incandescents,  the  stations  being 
illuminated  by  means  of  arc  lamps.  G. 


Waterpowers  of  Low  Head. 

In  Switzerland  the  electrical  engineer  is  steadily 
co-operating  with  the  waterpower  engineer,  and  all 
over  the  country,  writes  Philip  Gibbs  in  the  London 
Express,  electrical  installations  are  rapidly  increas- 
ing in  number,  so  that  already  the  largest  and  most 
prosperous  factories  derive  their  motive  energy  from 
this  means.  The  rivers  and  falls  of  Switzerland 
are,  of  course,  mere  driblets  compared  to  those  of 
Canada,  the  United  States,  New  Zealand,  Norjvay 
and  Sweden,  India  and  Central  and  Southern  Africa, 
where  the  great  sources  of  the  world's  waterpower 
are    stored. 

But  Professor  Steiger.  who  is  largely  responsible 
for  the  Swiss  installations,  expresses  the  opinion 
that  "excellent  results  may  be  obtained  from  a  very 
low  fall,  even  so  low  as  three  feet."  This  dis- 
tinguished engineer  has  arranged  a  turbine  installa- 
tion at  Brantham  Mills,  near  Manningtree,  in  Essex, 
England.  It  is  a  modern  flour  mill  on  the  banks 
of  the  River  Stour.  which  has  a  tidal  fall  of  four 
feet  10  inches  at  the  eblj  tide.  The  amount  of 
power  required  for  the  electric  motors  is  equal  to 
40  horsepower,  yet  this  has  been  produced  success- 
fully by  a  fall  of  only  32  inches.  Similar  turbines 
have  been  erected  by  this  electrician  at  Norwich, 
Reading   and  Lewes. 

In  Professor  Steiger's  opinion  a  vast  amount  of 
waterpow^er  is  running  to  waste  even  in  England, 
where  the  rivers  are  comparatively  small  and  the 
fall   is  low. 

It  must  be  said,  however,  that  the  general  opinion 
of  electricians  in  England,  headed  by  Professor  S. 
P.  Thompson,  is  against  the  Swiss  electrician's 
opinion  that  the  manufacturing  industries  of  Great 
Britain  may  be  carried  on  to  any  large  extent  by 
the  waterpower  of  these  islands.  They  considered 
that  the  rainfall  is  too  variable,  and  the  fall  of  the 
rivers  too  insignificant  to  be  a  trustworthy  source 
of  electric  energ\'.  Nevertheless.  Mr.  Gibbs  con- 
cludes by  the  observation  that  it  is  not  too  much 
to  say  that  the  world  powers  of  the  future  will  be 
determined  by  the  watersheds  of  the  earth's  surface. 


COMMUNICATION. 


Dr.  Carhart  Announces    His  Candidacy. 

To  the  Editor  of  the  Western  Electrician: 

In  comnion  with  most  of  the  directors  of  the 
American  Electrochemical  Society  I  signed  a  peti- 
tion for  a  constitutional  amendment  makingr  the 
president;  vice-presidents  and  managers  ineligible  for 
re-election.  I  must  therefore  decline  to  be  a  candi- 
date for  re-election  to  the  offiec  of  vice-president, 
for  which.  I  am  officially  informed,  I  have  been  nom- 
inated. 

At  the  same  time,  in  view  of  the  very  handsome 
vote  which  my  friends  have  cast  for  me  in  nomina- 
tion for  the  presidency  of  the  society,  and  of  the 
fact  that  the  board  of  directors  is  not  indorsing 
anyone  for  that  office,  I  announce  myself  as  a  can- 
didate for  the  presidency.  Hexrv  S.  Carhart. 
University  of   ^Michigan,   February   i6,   1904. 


Electrolysis   for   the    Separation    of 
Metals. 

"Some  Applications  of  the  Theory  of  Electrol- 
ysis to  the  Separation  of  Metals  from  One  An- 
other" was  the  title  of  a  paper  by  Mr.  HoUard  re- 
cently read  in  abstract  by  Dr.  F.  M.  Perkin  before 
a  meeting  of  the   Farady   Society   in  London. 

The  only  principle  hitherto  involved  in  electrolytic 
separations  has  been  based  on  the  method  of  success- 
ive potentials,  each  metal  depositing  at  the  potential 
proper  to  that  metal.  In  practice  this  principle  has 
only  been  applied  to  metals  (copper  and  silver,  sil- 
ver and  bismuth,  mercury  and  bismuth),  whose 
polarization  potentials  are  lower  than  that  of  hydro- 
gen. Metals  whose  polarization  potentials  are  higher 
than  that  of  hydrogen  cannot  be  separated  by  grad- 
ual increase  of  the  electromotive  force  on  account 
of  the  extremely  small  fraction  of  the  current  then 
used  to  precipitate  the  metal,  hydrogen  ions  carrying 
most  of  the  current.  The  author  has  therefore  made 
use  of  three  other  applications  of  the  theory  of  elec- 
trolysis. 

One  of  these  methods  is  by  the  reduction  of  the 
resistance  of  the  bath  by  suppressi-ng  the  formation 
of  gas  at  the  anode.  The  current  may  thus  be 
increased  in  two  ways.  (l)  By  suppressing  the 
liberation  of  oxygen  at  the  anode.  To  effect  this  a 
reducing  agent  such  as  sulphurous  acid  may  be  in- 
troduced. The  same  potential  will  then  greatly  aug- 
ment the  current  and  hasten  precipitation.  The 
method  has  been  successfully  applied  to  the  sep- 
aration of  nickel  from  zinc.  (2)  By  the  use  of 
soluble  anodes.  The  anode  must  replace  in  the  solu- 
tion the  metal  that  is  to  be  separated,  and  that  only, 
and  it  must  be  immersed  in  the  solution  of  an  indif- 
ferent salt,  a  membrane  separating  the  anolyte  and 
catholyte.  Obviously  an  external  source  of  elec- 
tricity is  unnecessary.  The  nickel-zinc  separation 
is  again  given  as  an  example,  the  operation  being 
described  in  detail.  In  this  case  there  is  a  limit 
to  the  relative  quantities  of  zinc  and  nickel  that  can 
be  separated.     For,  by  Nernst's  formula, 

k  P         k  P' 

e  =  —  log log  —  - 

v  C        v'  C 

where  e  is  the  electromotive  force  between  the 
metals,  k  a  constant  for  a  definite  temperature,  v 
and  v'  the  valencies,  and  C  and  C  the  concen- 
trations of  the  precipitating  and  precipitated 
metals.  When  the  concentration  C  of  the  zinc 
in  the  inner  cell  increases  e  will  diminish.  There 
must  not,  therefore,  be  too  much  nickel  to 
deposit.  The  phenomenon  is  complicated  by  sec- 
ondary reactions,  which  must  be  taken  into  account 
in  the  cases  of  other  separations,  such  as  concentra- 
tion electromotive  forces,  increase  of  electromotive 
force  due  to  local  action,  and  migration. 

Another  application  of  the  theory  of  electrolysis 
made  use  of  by  Mr.  Hollard  is  the  influence  of  the 
nature  of  the  cathode.  By  suitably  choosing  the 
metal  for  the  cathode,  the  liberation  of  hydrogen 
may  be  completely  avoided,  and  the  conductivity 
may  be  so  much  increased  that  the  separation  of  the 
metals  becomes  possible.  The  division  of  metals 
into  two  groups,  which  can  and  cannot  be  deposited 
from  strongly  acid  solutions,  has  for  its  basis  the 
position  occupied  by  hydrogen  in  the  polarization 
potentials  of  the  metals.  But  this,  as  Caspar!  has 
shown,  varies  with  the  metal  of  the  cathode.  Hence 
by  suitably  altering  that  metal,  metals  can  be  made 
to  pass  from  one  group  to  the  other,  and  thus  separa- 
tions, impossible  with  a  platinum  cathode,  may  be 
effected.  The  separation  of  zinc  and  cadmium  (im- 
possible on  a  platinum  cathode)  is  given  as  an  ex- 
ample. Platinum  gauze  covered  electrolytlcally  with 
tin  and  cadmium  forms  the  cathode. 

Finally,  metals  may  be  prevented  from  precipitating 
by  the  formation  of  complex  salts  which  dissociate 
to  give  not  the  metallic  ions,  but  complex  ions  con- 
taining the  metal.  As  an  example,  the  separation  of 
antimony  and  tin  in  a  solution  of  sodium  hydrogen 
sulphide   may  be  cited. 

In  the  discussion  which  followed  Mr,  Blount  re- 
marked that  Mr.  Hollard's  method  of  preparing  the 
cathode  by  throwing  down  on  it  the  metal  that  is  to 
be  deposited  is  one  of  extreme  interest  The  ac- 
curacy of  the  first  method  described  was  not  suf- 
ficiently high  for  ordinary  analytical  purposes. 

Dr.  T.  ^I.  Lowry,  referring  to  the  backward  mi- 
gration of  the  ions,  said  that  as  a  rule  this  is  much 
more  stronglj'  marked  with  a  membrane  than  with 
a  porous-pot  partition.  Hittorf  has  recently  been 
again  working  on  this  ver\'  subject. 


[The  next  annual  business  meeting  of  the  Ameri- 
can Electrochemical  Societv  will  be  held  in  Wash- 
ington, D.   C,   April  7th,  Sth  and  gth.] 


During  a  recent  severe  sleetstorm  which  passed 
over  I^uisville,  Ky..  a  few  days  ago  the  street-car 
service  was  wholly  suspended  for  a  short  time.  The 
service  was  resumed,  however,  by  placing  a  man 
on  top  of  each  car  to  remove  the  ice  from  the  trolley 
>vire,  only  a  few  cars  being  run  at  first- 


Five  Men  Indicted  for  Iroquois  Fire. 

Of  the  eight  men  held  responsible  for  the  Iro- 
quois fire  bj'  the  coroner's  jury,  four  have  been 
indicted  b}-  the  grrand  jury.  They  are  Will  J.  Davis, 
president  of  the  Iroquois  Theater  Companj':  James 
E.  Cummings,  stage  carpenter:  George  Williams, 
commissioner  of  buildings,  and  Edward  Laughlin. 
inspector  of  buildings.  Thomas  J.  Noonan.  treas- 
urer and  assistant  manager  of  the  theater  company, 
is  also  indicted.  A  "no  bill"  was  voted  in  the  case 
of  William  Mcilullen,  the  operator  of  the  spot  and 
flood  lights,  one  of  which  set  fire  to  the  draperies. 
In  the  case  of  the  five  men  against  whom  true  bills 
were  voted,  three — Davis,  Noonan  and  Cummings — ■ 
are  held  for  involuntary'  manslaughter ;  Williams  is 
held  for  misfeasance  and  Laughlin  for  malfeasance. 
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PATENT    LITIGATION. 


Oil-cooled  Transformers. 

Judge  Adams,  in  the  United  States  Circuit  Court 
fur  the  Eastern  District  of  Missouri,  has  recently 
handed  down  a  decision  favorable  to  the  Wagner 
Electric  Manufacturing  Company  as  defendant  in 
a  case  brought  by  the  Westinghouse  Electric  and 
Manufacturing  Company  based  on  the  fourth  claim 
of  United  States  patent  No.  366,362  granted  to 
,  George  Westinghouse  "for  new  and  useful  improve- 
ments in  electric  converters."  The  relief  asked  for 
was  an  injunction  restraining  the  defendant  from 
infringing  the  claims  and  an  accounting.  This  liti- 
gation w'as  started  by  a  suit  against  the  Union  Car- 
bide Company  of  Niagara  Falls,  which  the  W'agner 
company  defended.  The  decision  in  that  case  was 
favorable  to  the  Westinghouse  company  on  one  of 
the  five  claims  of  the  patent  (claim  4),  the  other 
four  claims  being  withdrawn  in  the  litigation.  The 
Wagner  company  thereafter  modified  its  transformer 
construction,  but  two  years  later  the  \Vestinghouse 
company  endeavored,  through  proceedings  in  St. 
Louis,  to  apply 'the  decision  to  the  Wagner  Com- 
pany's present  form  of  oil-cooled  transformers.  An 
effort  was  made  to  secure  a  preliminary  injunction 
against  the  Wagner  company's  present  transformer, 
but  Judge  Amadon  denied  the  injunction,  and  the 
case  w-ent  on  to  final  hearing  on  the  merits.  Judge 
Adams'  decision  is  the  next  step.  As  the  case  is  of 
considerable  interest  to  the  electrical  fratemit>^  an 
abstract  of  the  opinion  is  here  given : 

"The  present  action  is  based  on  the  same  claim 
(4)  and  no  controversy  is  now  made  except  on 
the  issue  of  infringement.  Defendant  contends  that 
this  present  device  is  so  different  from  the  device 
involved  in  the  carbide  case  that  the  judgment  in 
that  case  is  not  res  adjudicata  of  the  present  issue 
of  infringement,  and  that  in  fact  the  defendant's 
device  does  not  infringe  claim  4.  The  only  ques- 
tion for  decision  therefore  is — whether  the  defend- 
ant's device  constitutes  an  infringement  of  claim  4 
of  the  patent  in  suit.  The  invention  of  the  patent 
relates,  according  to  the  specification.  *to  the  con- 
struction of  a  class  of  apparatus  emploved  for  trans- 
forming alternating  or  intermittent  electric  currents  of 
any  required  character  into  currents  different  there- 
from in  certain  characteristics,'  and  the  object  of  the 
invention  according  to  the  specification  is  'to  provide 
a  simple  and  efficient  converter  which  w-ill  not  be- 
come overheated  when  employed  for  a  long  time  in 
transforming  currents  of  high  electromotive  force, 
and  which  will  be  thoroughly  ventilated.'  The  claim 
in  question  is  as  follows: 

"'(4)  The  combination,  substantially  as  described. 
of  an  electric  converter  constructed  with  open  spaces 
in  its  core,  an  inclosing  case,  and  a  nonconducting 
fluid  or  gas  in  said  case  adapted  to  circulate  through 
said  spaces  and  about  the  converter.' 

"Complainant  claims  that  the  converter^  now  com- 
monly called  a  transformer,  manufactured  by  the 
defendant,  infringes  claim  4  in  three  particulars: 
First,  because  there  is  an  open  space  between  the 
coils  themselves ;  second,  because  there  is  a  rec- 
tangular opening  inside  of  the  core  through  which 
the  coils  pass,  and  third,  because  there  are  open 
spaces  between  the  core  and  the  coils. 

"The  question  for  determination  is:  Whether 
either  of  these  three  spaces  or  openings  constitute 
'open  spaces  in  its  core'  within  the  true  meaning 
of  claim  4  of  the  patent.  I  have  reached  the  con- 
clusion that  the  defendant's  transformer  does  not, 
by  reason  of  either  one  or  all  of  the  above-men- 
tioned features,  have  'open  spaces  in  its  core'  within 
the  true  meaning  of  the  patent  in  suit." 

Judge  Adams  then  compares  the  two  devices  at 
length,  pointing  out  a  great  dissimilarity,  and  after 
reviewing  the  litigation  up  to  date  continues: 

"If  the  patent  in  suit  were  a  broad  and  valid 
patent  for  a  circulatory  system  throughout  the  heat- 
producing  parts  of  a  transformer,  the  two  devices 
might  be  the  mechanical  equivalent,  but  it  is  not  such 
a  patent.  It  is  distinctly  a  patent  for  a  machine 
involving  physical  elements,  and  I  cannot  bring  my- 
self to  think  the  spaces  of  the  defendant's  device 
between  the  core  and  the  coils  are  the  same  as  the 
open  spaces  in  the  core  of  complainant's  device,  or 
the  mechanical  equivalent  thereof.  They  may  per- 
form the  same  function,  but  they  do  it  by  means 
of  different  physical  elements,  and  the  defendant's 
device  is  constructed  at  the  expense  of  efficiency 
which  the  complainant's  device  avoids, 

"The  problem  for  years  before  the  grant  of  com- 
plainant's patent  was  to  devise  efficient  means  for 
cooling  the  heat-producing  surfaces  of  the  trans- 
former and  for  protecting  the  insulation  of  the 
coils. 

"The  complainant  invented  the  physical  means 
shown  in  claim  4.  The  defendant  adopted  the  totally 
different  physical  means  shown  in  its  model.  In 
%iew  of  the  foregoing  I  cannot  construe  the  opinion 
in  the  Carbide  case  as  giving  the  complainant  the 
monopoly  of  all  means  by  which  the  external  and 
internal  surfaces  of  the  heat-producing  parts  of  a 
converter  can  be  cooled.  This  view  w^ould  preclude 
the  use  of  any  and  every  other  device  looking  toward 
the  accomplishment  of  the  main  object,  namely,  the 
circulation  of  oil  throughout  the  heat-producing 
parts  of  a  converter.    =!=    *    * 

"My  conclusions  are:  First,  that  the  transformer 
now  being  used  by  the  defendant  is  not  within  the 
true  meaning  of  the  patent  itself  an  infringement 
of  claim  4;   second,  the  construction   which  I  have 


placed  upon  this  claim  is  in  harmony  with  the  co- 
temporaneous  and  continuous  construction  placed 
upon  the  same  claim  by  the  patentee  himself,  and 
b\^  the  complainant;  third,  the  complainant  by  its 
own  conduct  is  estopped  from  claiming  the  contrar>\ 

"The  decree  will  be  that  the  defendant  be  enjoined 
from  manufacturing  or  selling  the  transformer  like 
that  declared  an  infringement  in  the  Carbide  case, 
and  for  the  usual  accounting,  but  will  be  so  framed 
as  to  exclude  from  its  operation  the  transformer 
now  manufactured  by  defendant,  which  has  afforded 
the  only  issue  before  the  court  in  this  case. 

"I  am  not  disposed  to  work  out  the  question  of 
costs  through  the  statute  relating  to  disclaimer, 
as  that  involves  a  lengthy  consideration  of  the  ques- 
tion whether  the  complainant  should  not  before  bring- 
ing this  suit  have  entered  a  disclaimer  as  to  claims 
I.  2  and  5  of  the  patent.  *  *  *  j  think  an  equit- 
able disposition  of  this  matter  is  to  require  each 
of  the  parties  to  pay  its  own  costs,  and  it  will  be  so 
ordered." 


Tesia   Patents.  ^ 

Judge  Seaman  of  Milwaukee,  in  his  decision  ad- 
verse to  the  Westinghouse  Electric  and  Manufactur- 
ing Company  in  its  case  against  the  National  Elec- 
tric Company  asking  for  a  preliminary  injunction 
under  a  bill  alleging  an  infringement  of  the  Tesla 
patents  for  electrical  transmission  of  power  and 
for  specific  motors,  gives  the  first  adverse  ruling  on 
the  Tesla  patents.  The  patents  in  the  suit  are  Nos. 
381,968  and  382,280  for  the  fundamental  invention, 
and  Nos.  381,969  and  382.2S1  for  specific  means.  A 
report  of  the  ruling  in  this  case  was  published  in 
the  Western  Electrician  of  February  13th.  but  the 
following  abstract  of  Judge  Seaman's  opinion  will 
be  of  interest : 

"The  fundamental  patents  Cso  called)  have  been 
upheld  and  the  scope  of  invention  therein  passed 
upon  in  several  cases.  Tfiey  were  directly  involved 
in  the  New  England  Granite  Company  case  in  the 
Second  Circuit,  and  the  decree  on  final  hearing 
(103  Fed..  951)  was  affirmed  (iio  Fed..  753)  on 
appeal :  both  opinions  are  instructive,  and  in  respect 
of  the  validitj'  of  the  patents  at  least  are  deemed 
controlling  for  the  purposes  of  this  motion.  Upon 
aoplication  for  a  preliminary  injunction  in  Royal 
Weaving  Company  case,  in  the  Rhode  Island  district 
(115  Fed.,  733).  the  French  patents  of  Dumesnil 
and  Cabanellas  (which  were  not  before  the  courts 
in  the  first-mentioned  case)  were  introduced,  and 
are  well  considered  and  distinguished  from  the  in- 
vention in  suit  in  the  opinion  of  Judge  Brown  grant- 
ing an  injunction.  In  the  case  against  H.  C.  Rob- 
erts and  Sangamo  Electric  Company,  in  the  Eastern 
District  of  Pennsylvania,  subordinate  patents  were 
involved,  but  Judge  Archibald  reviews  the  question 
of  fundamental  invention  in  an  excellent  opinion 
upon  final  hearing. 

"The  present  application  is  governed  by  the  set- 
tled rule  in  this  circuit,  which  entitles  the  complain- 
ant to  the  benefit  of  these  adjudications  by  way  of 
presumptive  right  to  an  injunction  against  other 
infringers  of  the  patents  so  upheld  when  the  in- 
fringement is  undoubted.  Such  rule,  however,  ex- 
cludes the  specific  patents  (Nos.  381,969  and 
382.281)  from  consideration  in  so  far  as  the  issue 
of  infringement  rests  upon  the  devices  there  shown, 
for  the  reason  that  neither  adjudication  of  their 
validit}*,  no  public  acquiescence  therein,  as  demanded 
by  the  rule,  appears  in  evidence.  The  presentation 
of  these  derivative  patents  in  the  bill  does  not  aid 
the  motion  for  preliminary  injunction  under  the  rule 
referred  to.  whatever  may  prove  to  be  their  bearing 
upon  the  issue  of  infringement  at  fi"nal  hearing,  but 
infringement  for  the  purposes  of  the  motion  must 
he  tested  alone  by  the  patents  which  have  been 
adji:dicated  and  in  the  light  of  their  construction 
as  there  given",  with  the  modifications  imposed  by 
the  production  of  the  Dumesnil  and  Cabanallas  pat- 
ents. Wfliether  the  inquiry  is  materially  simplified 
by  such  exclusion  I  am  not  prepared  to  say. 

"The  great  advance  in  the  art  which  was  made 
by  Tesla's  discovery  is  not  fairly  questionable,  but 
difficulty  arises,  nevertheless,  in  ascertaining  the 
essence  of  the  invention  w-hen  the  contentions  and 
opinions  in  the  prior  cases  are  read  in  connection 
with  the  record  and  arguments  in  the  case  at  bar. 
*    *    * 

"The  defendant's  machine,  which  is  alleged  to  be 
an  infringement  of  the  patents,  is  used  as  a  gener- 
ator and  then  as  a  motor  alternately.  It  is  claimed 
that  it  was  constructed  for  the  purposes  of  a  gen- 
erator, but  subsequentl}'  utilized  to  serve  as  a  motor ; 
that  it  'always  operates  as  a  generator  during  the 
period  of  starting;'  that  'at  one  instant  it  will  be 
■generating  currents  and  at  the  succeeding  instant  it 
will  be  running  as  a  motor;'  that  'in  both  cases 
identically  the  same  principles  of  operation  are  em- 
ployed, and  they  are  principles  of  operation  which 
were  well  known  in  the  prior  art;'  that  as  a  motor 
it  is  distinctively  synchronous  and  not  self-starting, 
and  thus  neither  within  the  adjudication  cited  nor 
within  the  contentions  on  which  they  were  predi- 
cated. In  other  words,  the  contention  is  that  the 
Tesla  rotating  field  is  not  employed  in  the  opera- 
tion of  the  motor  in  the  waj'  or  for  the  purposes  of 
the  Tesla  invention.  It  is  undisputed  that  the  in- 
fringing motors  in  each  of  the  prior  adjudications 
were  nonsynchronous ;  that  no  case  involving  the 
use  of  a  motor  operated  in  synchronism  has  been 
brought  to  final  hearing,  though  such  use  constantly 
appeared,  while  litigation  w'as  vigorously  prosecuted 


against  nonsynchronous  infringers,  one  instance  ap- 
pearing of  continuous  manufacture  of  synchronous 
motors  bj'  a  defendant  who  was  under  injunction 
against  infringement  by  a  nonsynchronous  motor  in 
suit,  and  this  w-ithout  interference  until  recently. 
Explanations  of  the  fact  that  no  such  case  of  alleged 
infringement  has  reached  hearing  is  made  on  the 
part  of  the  complainant,  and  while  the  explanation 
is  not  unreasonable  the  fact  remains  and  must  enter 
into  consideration  upon  this  motion. 

"The  question  of  infringement  in  the  present  case 
under  the  fundamental  patents  depends  upon  the 
scope  of  invention  and  involves  a  broader  con- 
struction than  was  involved  in  either  of  the  prior 
cases.  I  am  not  sure  that  the  contentions  on  behalf 
of  the  complainant  in  the  prior  cases  are  consistent 
with  the  construction  now  sought  to  reach  the 
alleged  infringement  In  this  view  I  am  not  pre- 
pared to  conclude  that  infringement  appears  beyond 
question  or  unreasonable.  Recognizing  the  protec- 
tion due  to  the  o\vner  of  the  patents  on  the  strength 
of  the  decree  upholding  their  validity  and  scope — of 
special  importance  under  the  circumstances  disclosed 
here — I  have  carefully  examined  to  that  end  much 
of  the  expert  testimony,  and  while  I  am  impressed 
with  the  force  of  the  contention  urged  on  behalf 
of  the  complainant  as  to  the  true  advance  in  the 
art  made  by  the  Tesla  discovery  and  the  scope  of 
invention  therein,  the  issues  now  raised  require  hear- 
ing upon  complete  proofs.  So  considered,  discussion 
of  the  merits  of  the  present  controversy  is  unneces- 
sary and  inadvisable,  and  the  motion  for  preliminary 
injunction  must  be  denied." 


Repulsion-motor  Patent. 

Another  decision  favorable  to  the  Wagner  Elec- 
tric Manufacturing  Company  was  handed  down  by 
Judge  Adams  in  St.  Louis  on  February  13th. 
The  case  was  brought  by  the  Thomson-Houston 
Electric  Company  (now,  of  course,  absorbed  in  the 
General  Electric  Company)  and  involves  Thomson 
patent  No.  363,186 — the  so-called  Thomson  repul- 
sion-motor patent.  Under  this  patent  a  decision 
favorable  to  the  General  Electric  Company  was 
secured  against  the  Dayton  Fan  and  Motor  Com- 
pany several  months  ago.  This  proceeding,  brought 
in  the  St.  Louis  court,  was  an  effort  to  enjoin  the 
Wagner  company  on  the  ground  that  its  motor  was 
the  practical  equivalent  of  the  Dayton  fan  motor. 

Judge  Adams  denied  the  preliminary  injunction, 
saying  that  as  there  is  a  sharp  conflict  between  the 
parties  as  to  whether  the  defendant's  motor  is  an 
infringement  of  complainant's  patent,  the  issue  is 
dependent  for  its  determination  upon  the  .correct 
application  of  the  laws  of  physics,  and  practically 
those  governing  the  action  and  application  of  the 
electric  current,  and  must  therefore  await  a  hearing 
on  the  merits. 

The  complainant's  patent  will  expire  on  May  16, 
1904.  The  defendant  has  for  six  years  been  manu- 
facturing and  selling  the  motor  now  said  to  be  an 
infringement.  In  view  of  these  facts  Judge  Adams 
concludes : 

"I  think  it  would  be  a  very  harsh  and  inequitable 
remedy  to  now.  before  final  hearing,  enjoin  the  de- 
fendant as  prayed  for  and  interfere  with  the  prose- 
cution of  its  established  business  for  the  short  period 
of  three  months  only.  The  benefit  or  advantage 
to  complainant  of  such  an  injunctive  order  is  out 
of  proportion  to  the  injury  and  disadvantage  which 
the  defendant  would,  necessarily  suffer  if  such  an 
order  should  be  made.  The  granting  of  such  an 
'order  at  the  present  time  and  under  the  conditions 
already  referred  to  would,  in  my  opinion,  be  an 
abuse   of  discretion." 


National  Electric  Light  Association. 

Recent  additions  to  the  active  membership  of  the 
National  Electric  Light  Association  comprise  the 
following-named  companies :  Montgomery  Light 
and  Water  Power  Company.  Montgomery.  Ala. : 
Hot  Springs  Water  C^bmpany,  Hot  Springs.  Ark. ; 
Monterey  County  Gas  and  Electric  Company.  Mon- 
terey, Cal. ;  Moscow  Electric  Light  and  Power  Com- 
pany, Moscow,  Idaho;  Freeport  Railway  Light  and 
Power  Company.  Freeport.  111. ;  Richmond  Light. 
Heat  and  Power  Company,  Richmond,  Ind. ;  Keokuk 
Electric  Railway  and  Power  Company,  Keokuk. 
Iowa;  Waterloo  and  Cedar  Falls  Gas  and 
Electric  Company,  Waterloo,  Iowa ;  Electric  Rail- 
way, Light  and  Ice  Company,  Junction  City,  Kan.; 
Clinton  Gas  Light  Company,  Clinton.  Mass. :  Great 
Barrington  Electric  Light  (Tompany,  Great  Barring- 
ton,  Mass. ;  Edison  Sault  Electric  Company.  SauU , 
Ste.  jMarie,  Mich.;  Edison  Electric  Light  and  Power 
Company,  Amsterdam.  N.  Y. ;  Allegheny  Countv 
Light  Company,  Pittsburg,  Pa. ;  Newport  and  Fall 
River  Street  Railway  Company,  New-port.  R.  I.: 
Bristol  Gas  and  Electric  Company,  Bristol.  Tenn. : 
Burlington  Lfght  and  Power  Company,  Burlington. 
Vt. ;  Washington  Water  Power  Company,  Spokane. 
Wash. 

Ford,  Bacon  &  Davis  and  the  American  Conduit 
Company  of  New  York  city,  and  B.  D.  Nath  and 
William  Thomas  Taylor  of  Schenectady  have  been 
elected  associate  members. 

Nearly  2co  questions  have  already  been  received 
for  the  question  box  of  the  twenty-seventh  conven- 
tion of  the  association  to  be  held  in  Boston  on 
May  24th,  25th  and  26th.  The  preliminary  list  will 
be  sent  out  soon  and  answers  called  for.  If  Mr. 
Hartman  is  as  successful  in   getting  answers  as  he 
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has  been  in  gathering  questions  he  will  far  surpass 
even  the  excellent  work  he  did  last  year  in  this 
department. 


Electricity  in  Mines  in  Great  Britain. 

[From  tlie    I-ondon  correspondent  of  the  Western  Electrician.] 

London,  February  10. — For  the  last  two  or  three 
years  reference  has  frequently  been  made  in  the 
technical  press  here  to  the  development  and  possibili- 
ties of  electricity  in  mining  work.  Whether  Eng- 
land has  been  more  backward  in  this  matter  than 
other  countries,  I  do  not  pretend  to  know,  but  it 
is  a  fact  that  hitherto  the  application  of  electricity 
to  mining  operations  has  been  under  no  official  su- 
pervision, and  that  the  only  regulations  imposed 
upon  a  colliery  owner  who  chose  to  adopt  elec- 
trical methods,  were  those  evolved  by  the  fire  in- 
surance company.  As  the  result  of  one  or  two  more 
or  less  serious  accidents,  and  the  greater  attention 
paid  to  electrically  driven  mining  machinery  by  man- 
ufacturers, this  peculiar  state  of  affairs  was  brought 
to  the  notice  of  the  government,  and  in  October, 
1902,  a  committee  was  appointed  to  inquire  into  the 
use  of  electricity  in  coal  and  metalliferous  mines 
and  the  dangers  attending  it,  and  to  report  what 
measures  should  be  adopted  in  the  interests  of  safety 
by  the  establishment  of  special  rules  or  otherwise. 
The  committee  consisted  ^of  a  Home  Office  official, 
two  mining  experts,  one  electrical  engineer  and  two 
of  his  majesty's  inspectors  of  factories.  For  six 
months  the  committee  heard  evidence  from  various 
people,  and  the  report  which  it  has  just  issued 
makes    interesting    reading. 

In  all,  56  gentlemen  were  examined,  and  these 
were  classified  as  follows:  (i)  Scientific  experts, 
electrical  engineers,  and  manufacturers  of  electrical 
apparatus;  (2)  colliery  proprietors  and  managers; 
(3)  miners'  agents  and  miners;  (4)  safety  and 
electrical  fuse  makers,  and  representatives  from  an 
insurance  company.  A  large  number  of  visits  were 
paid  to  collieries  in  South  Wales,  the  Midlands  and 
the  north  of  England. 

The  report  starts  off  by  dealing  with  the  uses 
of  electricity,  and  concludes  from  the  evidence  that 
at  the  present  time  there  is  a  strong  leaning  on  the 
Continent  of  Europe  to  the  use  of  three-phase  cur- 
rent, whereas  in  America  the  tendency  would  ap- 
pear toward  the  use  of  continuous-current  plant. 
In  England,  the  committee  states,  the  use  of  the 
three-phase  system  has  been  somewhat  restricted, 
but  it  seems  probable  that  in  the  near  future  its 
employment  will  be  largely  extended,  owing  to  the 
advantages  it  presents  for  transmitting  power  from 
a  central  generating  station  to  scattered  collieries, 
and  its  adaptability  for  obtaining  varying  voltages 
by  means  of  transformers.  In  the  -committee's  opin- 
ion this  system  deserves  the  careful  attention  of  all 
who  intend  to  install  electricity  in  mines. 

After  a  deal  of  comment  as  to  the  dangers  of 
electricity  and  the  necessity  for  regulation,  the  gen- 
eral principles  governing  installations  are  discussed. 
These  are  set  out  as  follows:  (i)  The  electric  plant 
should  always  be  treated  as  a  source  of  potential 
danger.  (2)  The  plant  in  the  first  instance  should 
be  of  thoroughly  good  quality,  and  so  designed 
as  to  insure  immunity  from  danger  by  shock  or 
fire,  and  periodical  tests  should  be  made  to  see  that 
this  state  of  efficiency  is  being  maintained.  (3)  All 
electrical  apparatus  should  be  under  the  charge  of 
competent  persons.  {4)  All  electrical  apparatus 
which  may  be  used  when  there  is  a  possibility  of 
danger  arising  from  the  presence  of  gas  should  be 
so  enclosed  as  to  prevent  such  gas  being  fired  by 
sparking  of  the  apparatus.  Where  any  machine  is 
working  every  precaution  should  be  taken  to  detect 
the  existence  of  danger,  and,  on  the  presence  of 
gas  being  noted,  such  machines  should  be  irnmedi- 
ately  stopped. 

Observations  are  then  made,  in  the  report,  upon 
the  various  applications  of  electricity  to  mining  wqrk. 
and  the  general  principles  which  should  be  followed 
are  laid  down.  It  is  unnecessary  to  follow  these 
through  in  detail,  as  many  of  them  will  be  obvious 
to  those  who  study  the  subject,  but  a  few  extracts 
here  and  there  will  be  interesting.  For  the  purpose 
of  this  portion  of  the  report,  the  subject  is  divided 
into  nine  groups:  (j)  Generating  stations;  (2) 
cables,  switches,  fuses,   etc.;    (3)    stationary  motors; 

(4)  portable   motors    for    coal    cutters,    drills,    etc. ; 

(5)  electric  locomotives;  (6)  electric  lighting;  (7) 
shot  firing;  (8)  signaling;  (9)  electric  re-lighting 
of  safety  lamps. 

It  is  recommended  that  all  high-voltage  conduct- 
ors should  be  painted  some  distinctive  and  con- 
spicuous color.  In  connection  with  the  cables  it  is 
suggested  that  they  should  be  placed  out  of  reach. 
Except  where  locomotives  are  employed,  or  under 
other  very  special  circumstances,  an  earthed  return 
is   inadmissible.     Preference   is    given    to    the   cables 


being  carried  down  the  downcast  shaft,  but  where 
existing  circumstances  involve  an  alteration  of  such 
a  recommendation — such  as  where  the  downcast 
shaft  is  much  encumbered  witii  the  timber — the  com- 
mittee shrinks  from  making  it  a  hard  and  fast  rule 
in  this  matter.  Fuses  or  circuit-breakers  to  each  mo- 
tor are  advised,  but,  from  the  purely  electrical  point 
of  view,  warning  is  given  against  overloading  the 
motors  of  coal-cutting  machinery.  Fuses  are  not  en- 
tirely reliable,  but  in  any  case  a  waste  of  time  is 
occasioned. 

With  regard  to  haujage,  it  is  pointed  out  that, 
although  electric  haulage  has  been  successfully  em- 
ploi'ed  in  America,  it  has  not  yet  come  into  use 
in  this  country.  It  is  quite  conceivable  that  where 
the  roads  are  so  tortuous  as  to  render  haulage  by 
ropes  difficult  or  impossible,  the  most  feasible  method 
of  drawing  the  coal  or  mineral  to  the  shaft  bottom 
will  be  by  means  of  electric  locomotives.  Sparking 
at  the  trolley  wire,  however,  renders  this  system  im- 
possible in  mines  v/here  there  is  danger  to  be  ap- 
prehended from  the  ignition  of  gas.  Therefore  its 
employment  in  mines  free  from  firedamp  can  only 
be  considered.  In  these  circumstances  it  is  only 
necessary  to  keep  inflammable  material  away  from 
the  wires  and  electrical  apparatus.  The  question 
of  electric  shock  presents  some  difficulties,  but  by 
keeping  the  trolley  wires  seven  feet  above  the  track, 
or  by  totally  prohibiting  traveling  along  the  roads 
during  the  time  haulage  is  taking  place,  the  risk 
of  accidental  shock  will  be  largely  eliminated. 

The  .rules  recently  issued  by  the  Institution  of 
Electrical  Engineers  are  considered  by  the  committee 
to  be  amply  sufficient  to  insure  immunity  from  risk 
by  fire.  Electric  miners'  lamps,  however,  are  not 
so  thoroughly  recommended,  owing  to  the  disad- 
vantage of  their  not  being  gas  detectors. 

Electric  signaling  is  also  favored,  but  at  the 
conclusion  of  the  report  the  committee  says  that 
it  wishes  to  impress  emphatically  on  both  colliery 
owners  and  managers  that  the  ultimate  responsibility 
of  installing  or  using  electricity  in  mines  should, 
and  must,  rest  with  them.  All  that  the  rules  pro- 
posed can  do  is  to  provide  for  general  conditions 
and   circumstances. 

The  report  also  deals  with  the  somewhat  impor- 
tant point  of  what  shall  be  done  with  existing  in- 
stallations. The  opinion  is  expressed  that  although 
these  may  not  conform  in  all  respects  to  the  standard 
regulations  suggested,  it  will  be  fair  to  leave  them 
whenever  it  can  be  done  without  danger  to  the 
workmen.  The  committee  therefore  thinks  that  the 
case  will  be  best  met  by  giving  the  inspectors  power 
to  require  such  parts  of  the  existing  installation  as 
they  think  necessary  to  be  brought  into  conformity 
with  the   new   rules. 

The  set  of  rules  attached  to  the  report  is  very 
long,  and  deals  in  detail  with  the  mine  headings 
mentioned  above,  as  well  as  some  other  general  and 
miscellaneous  details.  G. 


Ailis-Chalmers  Company  Makes  an  Im- 
portant  Announcement, 

As  before  published,  the  Allis-Chalmers  Com- 
pany," which  has  hitherto  confined  itself  principally 
to  the  manufacture  of  steam  engines,  pumping  and 
mining  machinery,  has  now  widened  its  scope  to 
include  the  manufacture  of  steam  turbines,  hydraulic 
machinery,  gas  engines  and  electrical  machinery. 
The  plans  of  the  company  are  outlined  in  the  fol- 
lowing official  announcement  issued  by  Vice-presi- 
dent W.  J.    Chalmers : 

"As  regards  steam  turbines,  we  have  become  as- 
sociated with  and  form  part  of  the  Steam  Turbine 
Advisory  Syndicate  of  England,  which  is  composed 
of  the  Yarrow  Shipbuilding  Company  of  England ; 
the  Tweedie  (Vulcan)  Shipbuilding  Company  of 
England ;  Willans  &  Robinson,  engineers  and  well- 
known  engine  builders  of  England ;  Mr.  Fullager, 
formerly  chief  engineer  Parsons  Steam  Turbine 
Company  of  England,  now  consulting  engineer  for 
Steam  Turbine  Advisory  S3mdicate,  and  the  Allis- 
Chalmers    Company. 

"Our  turbine  is  of  the  horizontal  type,  which  is 
the  type  Parsons  of  England  and  Brown-Boverie  of 
Switzerland  manufacture.  We  are  convinced,  after 
an  investigation  by  our  engineering  staff  in  Europe 
and  elsewhere,  extending  over  a  period  of  two  years, 
that  we  have  a  steam  turbine  that  is.  at  least  in 
efficiency  and  economy,  equal  to  the  best  make"  of 
Parsons  or  Curtis,  which  are  the  tw'o  types  most 
known.  We  are  now  prepared  to  enter  into  the 
building  of  steam  turbines  of  the  following  sizes : 
500,  750.  i,oco,  1,500  and  5,000  kilowatts,  and  can.  if 
required,  build  up  to  units  of  10,000  kilowatts.  The 
largest  size  that  has  ever  been  built  of  any  type 
of  turbine  is  5.C00  kilowatts.  Our  license  from  the 
Advisory  Turbine  Syndicate  concedes  to  us  all  of 
the  United  States.  Canada  and  Mexico,  with  equal 
rights  and  privileges  in  South  America,  and  rights 
to  do  business  elsewhere  in  the  western  hemisphere. 

''We  have  concluded  arrangements  with  Escher, 
Wyss  &  Co.  of  Zurich,  Switzerland,  whereby  we 
become  the  sole  licensees  for  the  western  hemisphere 


of  their  famous  hydraulic  machinery,  several  types 
of  which  have  been  installed  at  the  Niagara  Falls 
plant  of  the  Cataract  Construction  Company,  aggre- 
gating 85.000  horsepower.  Escher,  Wyss  &  Co.  have 
long  enjoyed,  and  still  enjoy,  the  reputation  of  being 
the  best-known  manufacturers  of  turbines  in  the 
world.  We  only  mention  Niagara  Falls  as  one  of 
the  plants  employing  thousands  of  horsepower  in- 
.stalled  by   Escher,    Wyss   &   Co. 

"We  have  bought  the  American  patents,  and  have 
become  sole  licensees  for  the  western  hemisphere 
of  the  Nuremberg  Machine  Company,  Nuremberg, 
Germany,  for  its  gas  engines,  and  are  now  prepared 
to  make  gas  engines  up  to  any  required  horsepower. 
At  the  present  time  we  are  prepared  to  build  gas 
engines  from  250  to  1,500  horsepower.  These  en- 
gines are  suitable  for  consumer  gas  or  taking  the 
waste  gas  from  blast  furnaces  and  utilizing  same 
with  economy  and  efficiency.  It  is  in  the  blast-fur-  ■ 
nace  trade  that  we  expect  the  largest  business  to 
lesult.  The  engine  is  not  an  experiment,  but  engines 
of  1,500  horsepower  are  now  in  operation  in  Ger- 
many, and  it  was  after  two  years  investigation  by 
our  engineering  staff  of  the  various  gas  engines,  that 
we  selected  the  Nuremberg,  and  have  engaged  in  its 
manufacture.  It  is  a  prime  mover  either  for  blow- 
ing engines  in  blast  furnaces  or  for  direct-connected 
dynamos  in  generating  electricity,  or  for  any  other 
purpose   where  power   is   required. 

"We  have  engaged  in  the  manufacture  of  gen- 
erators, motors  and  electrical  apparatus  in  all  its 
branches,  both  for  stationary  and  railroad  work, 
power-house  installation  for  transportation  purposes 
and  electric  lighting.  We  have  engaged  to  take 
charge  of  this  department  of  our  business  Mr.  John 
F.  Kelly,  formerly  of  the  Stanley  Electric  Company, 
Mr.  William  Stanley  of  the  same  company  as  con- 
sulting engineer,  and  Mr.  John  H.  Kelman,  formerly 
superintendent  of  the  Stanley  company  as  super- 
intendent of  this  department.  In  addition,  we  have 
engaged  others  of  the  late  Stanley  company's  staff 
whose  sen'ices  we  can  use,  and  have  drawn  a 
further  supply  from  the  best  electrical  establish- 
ments in  this  country  and  in  Europe,  so  we  are  fitted 
out  with  a  complete  engineering  staff  in  every  branch 
of  the  electrical  business,  and  we  believe  that  Messrs. 
Kelly  and  Stanley  are  recognized  in  the  profession 
as  standing  equal  to  the  best. 

"From  the  above  it  will  be  observed  that  we  have 
entered  the  field  not  only  in  the  line  of  prime  movers, 
embracing  reciprocating  engines,  in  which  field  we 
have  always  led.  but  also  with  steam  turbines,  gas 
engines  and  hydraulics;  and,  with  electrical  appa- 
ratus combined  with  any  one  of  these  prime  movers. 
we  are  now  prepared  to  estimate  upon  and  accept 
contracts  for  complete  plants  of  all  description  and 
furnish  the  best  of  their  respective  kind." 


I.  A.  Bennett. 


I.  A.  Bennett,  general  sales  manager  for  the  Elec- 
tric Appliance  Company,  Chicago,  has  resigned  his 
post,  to  take  effect  March  ist.  and  will  open  the 
Chicago  office  of  the 
Phelps  Company  of  De- 
troit, Mich.,  manufacturer 
of  the  Hylo  turn-down 
lamps  and  other  special- 
lies.  Mr.  Bennett  re- 
signed  a  position  that  he 
has  held  with  the  Electric 
Appliance  Company  for  a 
considerable  length  o  f 
time,  having  altogether 
served  with  this  company 
for  about  11  years,  having 
previously  been  connected 
with  the  Ansonia  Electric 
Company. 

Mr.  Bennett's  energy  as 
a  sales  manager  and  origi- 
nality as  an  advertising 
man    have  made    him   one  ,     .     „-^^.„__ 

the  best-known  men  m 
the  electrical  business  in  the  West.  Mr.  Bennett 
has  also  accepted  the  presidency  of  the  Central  Sta- 
tion Publishing  Company,  which  is  being  formed 
for  the  promotion  of  central-station  advertising. 
His  new  offices  will  be  loca4:ed  in  the  Monadnock 
Building.  He  will  carry  a  complete  line  of  Hylo 
lamps  and  specialties,  making  shipments  from  Chi- 
cago   stock. 


The  New  Approach  in  Science. 

At  present  the  phenomena  of  physics  are.  as  it 
were,  divided  into  two  camps — acoustics  and  heat, 
which  are  explained  from  the  laws  of  mechanics, 
and  electricit>%  with  its  subdivision,  light,  which 
has  not  been  satisfactorily  thus  explained.  For  half 
a  centurj'  we  have  tried  to  explain  electricity  me- 
chanically, and  may  be  said  to  have  failed.  Let  us 
now  try  to  explain  mechanics  electrically,  and  see 
where  that  will  lead  us.  Perhaps  it  is  a  mere  mat- 
ter of  words  whether  we  say  that  all  matter  is 
electrically  charged  or  that  all  matter  is  modified 
electricit}-.  But  it  may  lead  to  the  most  far-reach- 
ing conclusions  if,  in  explaining  phenomena,  the 
laws  of  electricity  should  be  taken  as  the  premise 
from  w^hich  we  start,  instead  of,  as  hitherto,  the 
inertia   of  matter. — Nineteenth   Centurj\ 
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Telephone   News   from   the    Northwest. 

It  is  rumored  at  Arlington,  Minn.,  that  the  Nicol- 
let County  Telephone  Company  will  build  to  Arling- 
ton,  and  there  establish  a  local  exchange. 

The  Barron  County  Telephone  Company  of  Bar- 
ron, AVis.j  has  been  reorganized  and  the  capital 
stock  increased  from  $2,500  to  $25,250.  New  lines 
are  to  be  constructed  in  the  spring  and  improve- 
ments made. 

An  Independent  telephone  line  is  planned  from 
Menomonie,  Wis.,  to  Rice  Lake. 

The  Dunn  County  Telephone  Company  of  Ridge- 
land,  Wis.,  has  been  incorporated  with  $10,000  capital 
stock. 

An  Independent  telephone  line  out  of  Garretson. 
S.  D.,  is  projected,  to  connect  with  the  neighboring 
towns  and  townships. 

The  Northwestern  Telephone  Exchange  Company 
has  just  installed  a  visual-system  switchboard  at  the 
office  in  St.   Cloud,   Minn. 

Labor  leaders  of  Duluth  and  Superior  plan  a 
movement  against  the  Bell  telephone  interests  to 
secure  an  eight-hour  day  instead  of  nine  hours,  as 
at  present.  A  strike  of  electrical  workers  occurred 
a  year  ago,  and  the  Bell  companies  did  not  grant 
the  request.  It  is  thought  that  the  trouble  may 
extend  to  other  cities. 

The  Minnesota  Central  Telephone  Company  will 
reconstruct  its  telephone  system  at  New  Ulm,  Minn., 
at  a  cost  of  $io,coo. 

The  Electric  Phone  Company  of  Stewart,  Minn., 
has  incorporated  with  a  capital  of  $25,000.  H.  E. 
Posely  is  interested. 

The  Enterprise  Telephone  Company  was  granted 
a   franchise   recently  at  Edgerton,  Minn. 

The  Rural  Telephone  Company  of  Flandreau, 
S.  D.,  is  receiving  supplies  for  the  construction  of 
a  line   in  the  spring. 

The  Kellerton  (Iowa)  Mutual  Telephone  Com- 
pany will  rebuild  its  system. 

The  Northwestern  Telephone  Company  will  build 
a  line  from  Hamill  to  W^arren,  Iowa. 

The  Farmers'  Mutual  Telephone  Company  has 
been  organized  at  Palmer,   Iowa. 

The  Marne  and  Elkhorn  Telephone  Company  of 
Rorbeck,  Iowa,  was  granted  a  franchise  at  Extra, 
Iowa. 

A  telephone  company  has  been  organized  at  Sully, 
Iowa,  and  will  construct  lines  to  Kellogg.  Newton 
and  Pella.  F.  Sherman  is  president  and  William 
Forsythe,    secret ar>'. 

The  Reasnor  Telephone  Company  has  been  granted 
a    franchise   at   Monroe,    Iowa. 

The  Winona  (Minn.)  Telephone  Company  will 
build    a   line   to   Wiscoy. 

L.  Trautman.  Jr..  of  Wabasha  has  bought  the 
Melrose   (Minn.)    telephone  exchange. 

The  Cokato  (Minn.)  Telephone  Company  will 
construct   several   rural  lines  this  season. 

A  farmers'  telephone  line  will  lie  built  from  Cli- 
max, Minn.,  to  Fisher  and   Crookston. 

There  is  talk  of  building  a  line  from  Lawton. 
N.  D..  to  Linstad. 

The  Winona  (Minn.)  Telephone  Company  and 
.the  Tri-State  Telephone  and  Telegraph  Company  have 
entered  into  a  contract  and  propose  to  build  a  line 
from  Winona  to  Minneapolis  and  St.  Paul.        R. 


Ohio  Telephone  Notes. 

The  Hicksville  Telephone  Company  of  Hicksville 
has  increased  its  capital  stock  from  $25,000  to 
$40,000. 

Representative  Jndy  has  introduced  a  bill  in  the 
Legislature  providing  that  the  maximum  rental  for 
telephones  in  this  state  shall  be  $72  a  year. 

A  combination  has  been  formed  between  the 
Hamilton  Home  Telephone  Company  of  Hamilton, 
the  Darrtown  Telephone  Company,  the  Oxford  and 
Indiana  Telephone  Company  and  the  Morning  Sun 
Telephone  Company  by  which  subscribers  of  any 
one  may  use  all  the  others  free  of  charge.  The 
combined  system  covers  about  20  of  the  best  towns 
within  40  miles  of  Hamilton. 

The  directors  of  the  Massillon  Telephone  Com- 
pany of  ^Massillon  have  arranged  for  the  issue  of 
$75,000  new  stock,  making  the  total  $150,000.  This 
will  be  sold  at  once  for  the  purpose  of  making 
improvements  and  extensions. 

The  Portage  County  Telephone  Company  has  now 
T.566  subscribers  in  Portage  Count>',  and  since 
March  rst  over  $9,000  has  been  spent  in  improve- 
ments. 

The  Waldo  Home  Telephone  Company  of  ^^'aldo 
was  recently  incorporated  with  a  capital  stock  of 
$25,000.  The  incorporators  are  William  Klingle,  A. 
Osborn,  M.  Lewis,  W.  D.  Kraner'and  S.  Schwan- 
derer. 

The  plant  of  the  Crooksville  Telephone  Company 
will  likely  be  in  operation  by  March  ist.  Several 
farm  lines  and  a  toll  line  from  Crooksville  to  New 
Lexington  will  be  built  at  once.  The  officers  re- 
cently elected  are :  President  and  general  manager, 
L  B.  Rhodes;  vice-president.  H.  A.  Skidmore;  sec- 
retary. William  Harris;  treasurer.  J.  L.  Bennett. 

C 


The  Oklahoma  Rural  Telephone  Company,  with 
a  capita]  stock  of  $30,000,  has  been  chartered,  with 
headquarters  at  Enid.'  The  incorporators  are  M.  M. 
Davis,  W.  H.  Hatch,  G.  W.  Holliday,  S.  H.  Herrick 
and  T.  K,  Perry.  They  propose  to  build  rural  lines 
out  of  Enid,  extending  to  all  parts  of  Garfield 
County. 

The  Glasco  Telephone  and  Telegraph  Company 
of  Glasco.  Mo.,  has  been  chartered,  with  a  capital 
•5tock  of  $6,000.  The  company  will  construct  and 
operate  telephone  and  telegraph  lines  in  that  vicinity. 

The  Norwich  Telephone  Company  of  Norwich, 
Kan.,  has  been  chartered  with  a  capital  stock  of 
$3,000.  An  exchange  in  the  town  and  rural  lines 
connecting  the  surrounding  territory  will  be  built. 
W.   A.   Meaker  is  president. 

Several  Independent  companies  in  Oklahoma  and 
Indian  Territory  have  merged  and  chartered  the 
Pioneer  Telephone  and  Telegraph  Company,  with 
headquarters  at  Guthrie.  The  company  will  build, 
own  and  operate  telephone  lines  and  district-tele- 
graph or  messenger  systems.  The  capital  stock  was 
fixed  at  $3,000,000.  The  incorporators  are  James 
Noble,  Oklahoma  City;  James  F.  Noble.  Shawnee; 
K.  D.  Nims,  Muskogee;  E.  E.  Westervelt,  Perr>s 
Henrj'  K  Asp,  Guthrie ;  George  W^  Barnes,  Toledo. 
Ohio,  and  David  McKinsley,  Perry.  K. 


Indiana  Telephone  Items. 

The  following-named  telephone  companies  were 
incorporated  last  week:  Liberty  Center  Telephone 
Company;  capital  stock,  $2,500;  will  build  and  op- 
crate  an  exchange  and  lines  in  Libert}^  Center  and 
Wells  County ;  James  P.  Mounsey.  L.  A.  Minnear 
and  others  are  directors.  Farmers'  Co-operative  Tele- 
phone Company;  capital  stock,  $1,500:  will  build  an 
exchange  in  Wilkinson  and  lines  in  Hancock,  Henry 
and  Madison  Counties;  Samuel  M.  Overman  h 
president.  Vernon  Township  Farmers'  Telephone 
Company;  capital  stock,  $1,000;  will  build  an  ex- 
change in  Jackson  School  House  and  lines  through- 
out Vernon  Township;  George  M.  Rumler  of  Green- 
field.  Ind.,  is  chief  promoter. 

The  Zionsville  Telephone  Company  has  notified 
its  patrons  that  the  rates  will  not  be  raised,  as  had 
been  announced. 

The  Landessville  Rural  Telephone  Company  has 
increased  its  capital  stock  for  the  purpose  of  making 
extensions  and  improvements.  Henry  Wine  is  pres- 
ident,  and    Rudy   Freeman,   secretary. 

A  stockholders'  meeting  of  the  Connersville  Tele- 
phone Company  was  held  at  the  office  of  the  com- 
pany recently  and  subsequently  the  directors  elected 
George  AI.  Sinks,  president;  W.  T.  Edwards,  vice- 
president,  and  L.  A.  Frazee.  secretary  and  treasurer. 
The  company  has  now  over  700  telephones  in  opera- 
tion. " 

C.  C.  Huff,  a  teacher  in  Van  Buren  Township, 
Grant  Count>'.  has  used  the  telephone  successfully 
in  teaching  absent  pupils.  For  about  two  weeks 
the  family  of  James  Hewitt  has  been  quarantined 
because  of  smallpox  in  the  family.  Two  of  Hewitt's 
sons  are  anxious  to  graduate,  and  therefore  Mr. 
Huff,  for  the  last  two  weeks,  has  assigned  the'  les- 
sons to  the  boys  and  heard  them  recite  in  the  evening 
over    the   telephone.  F. 


MANUFACTURERS    AND    DEALERS. 

The  Western  Telephone  Manufacturing  Company 
has  leased  quarters  in  the  Atlantic  Building,  42 
West  Jackson  Boulevard.  Chicago,  and  will  move 
its  factor^'  and  office  to  this  address  on  March  5th. 

The  Ackerman-Boland  Telephone  Company,  "vitb 
headquarters  in  Chicago  and  a  capital  of  $6,000,  ha:; 
been  incorporated  for  the  manufacture  of  telephone 
and  electrical  apparatus.  The  incorporators  arc 
Charles  A.  Ackerman,  James  F.  Boland  and  J.  W. 
Liggett. 

Of  much  practical  value  is  the  little  booklet  issued 
by  the  Stromberg-Carlson  Telephone  Manufacturing 
Company,  Rochester,  entitled  '"Telephone  Troubles." 
.Ml  the  more  familiar  sources  of  trouble  peculiar  to 
bridging  telephone  lines  arc  giverti  with  the  remedies, 
which,  in  a  majority  of  cases,  will  be  found  to  pul 
the  telephone  in  working  order.  Ten  "troubles''  are 
enumerated,  with  several  remedies  for  each. 

At  the  recent  annual  meeting  of  the  stockholders 
of  the  Sterling  Electric  Company  of  Lafayette,  Ind.. 
a  new  board  of  directors  was  elected,  consisting  of 
William  W'allace,  Charles  Murdock,  H.  A.  Tavlor, 
W.  E.  Doolittle.  C.  H.  Ankeny,  W.  R.  Coftroth, 
John  Wagner.  Jr.,  John  Schnaible  and  A.  M.  Ram- 
sey. The  officers  elected  by  the  directors  for  the 
coming  year  are:  President,  W.  E.  Doolittle:  vice- 
president,  H.  A.  Taylor;  secretary  and  treasurer, 
W.  R.  Coffroth.  The  capital  stock  of  the  company 
was  increased  from  $150,000  to  $200,000.  After  the 
recent  lull  in  business  activity  the  Sterling  company 
seems  to  have  recovered  rapidly,  and  it  reports  an 
active  trade  in  the  line  of  telephone  switchboards 
and   supplies. 


Southwestern  Telephone  Progress. 

The  Indian  Territory'  Telephone  Company,  with 
headquarters  at  Vinita,  has  completed  its  new  toll 
line,  from  Tulsa  to  Muskogee.  The  line  runs  paral- 
lel to  the  Missouri,  Kansas  and  Texas  railroad- 


Ohio   Independent   Telephone   Associa- 
tion. 

The  second  annual  convention  of  the  Ohio  Inde- 
pendent Telephone  Association  was  held  in  the 
Grand  Hotel,  Cincinnati,  on  February  i8th,  19th  and 
20th.  The  meeting  brought  together  nearly  200 
enthusiastic  Independent  telephone  representatives 
from  Ohio,  Indiana  and  Kentucky.  The  convention 
was  called  to  order  by  President  W.  G.  Thompson 
of  Lebanon,  who,  in  his  annual  address,  reviewed 
the  remarkable  progress  made  by  the  Independent 
companies  during  the  last  year.  He  said  the  Inde- 
pendent people  of  Ohio  have  loo.oco  stations  in  the 
state  outside  of  Cincinnati.  He  added  that  the  worth 
of  Independent  telephones  to  the  cities  of  Ohio  w'as 
incalculable  and  that  the  cit>-  of  Cincinnati  was  the 
loser  by  reason  of  its  seclusive  polic3^  and  that  he 
hoped  by  the  time  of  the  next  convention  an  open- 
door  policy  will  permit  an  Independent  company  to 
gain  a  foothold  in  that  city. 

Following  the  annual  report  of  Secretary  Knox  a 
paper  was  read  by  J.  B.  Hoge  of  Cleveland  on  the 
"Independent  Telephone  Situation.*'  Mr.  Hoge  said 
that  when  the  Bell  patents  expired  nine  years  ago 
there  were  less  than  300,000  telephones  in  operation 
in  this  country.  Today  there  are  millions.  Dur- 
ing 1903  there  were  over  1,000  Independent  telephone 
companies  organized  in  the  United  States,  and  dur- 
ing the  last  four  years  the  Independent  long-distance 
lines  have  grown  as  rapidly  as  the  exchanges.  He 
said  the  farmers  life  has  been  revolutionized,  es- 
pecially in  small  exchanges,  giving  them  connection 
with  the  postoffice,  county  seats  and  the  larger  marts 
of  trade.  "It  is  conceded,"  said  he,  "that  the  service 
of  the  United  States  Telephone  Company  of  Ohio, 
the  New  Long-Distance  Telephone  Company  of  In- 
diana, the  Independent  long-distance  Hues  of  Ken- 
tucky, and  other  Independent  lines  is  as  good  as 
was  ever  in  existence.  The  through  business  is 
handled  the  same  as  coupon  tickets  are  sold  over  the 
railroads,  and  freight  is  billed  over  various  lines. 
Th^re  are  today  over  2,000,000  Independent  tele- 
phones in  operation  in  the  United  States  against 
1,000,000  Bell  telephones,  and  the  business  is  yet  in 
its  infancy." 

In  the  afternoon  John  B.  Rhodes  of  Zanesville  ■ 
read  a  paper  on  "Party  Lines,"  which  brought  out 
considerable  discussion.  Heavily  loaded  party  lines 
were  not  considered  advisable,  and  it  was  «aid  that 
party  lines  had  been  the  means  of  rendering  the 
service  in  certain  localities  unsatisfactory. 

The  question  box  was  next  opened  and  proved 
of  general  interest,  as  the  questions  opened  up  a 
wide  field  and  a  large  varieW  of  subjects  for  dis- 
cussion. The  exchange  of  ideas  and  experiences 
was  very  helpful. 

An  interesting  paper  on  "Consolidation"  was  next 
read  by  David  Prewitt  of  Winchester,  Ky.,  who  is 
regarded  as  one  of  the  pioneer  Independent  tele- 
phone men  of  his  state.  He  advocated  the  consoli- 
dation of  all  the  Independent  lines  in  the  country 
into  one  gigantic  company,  and  insisted  that  it  would 
be  far  better  for  the  Independent  men  to  work  to- 
gether after  the  plan  of  the  Bell  company  than  to 
have  numerous  companies  in  each  state.  Mr.  Prew- 
itt's  paper  brought  forth  considerable  discussion. 
The  delegates  were  not  sure  of  the  advisability  of 
such  a  course  and  advocated  a  liberal  system  of  ex- 
change and  connections  rather  than  consolidation. 

The  subject  of  future  legislation  was  more  thor- 
oughly' discussed  than  any  other  matter  that  came 
before  the  convention.  Nearly  every  delegate  had 
a  suggestion  to  make  and  when  the  expressions  were 
summed  up  it  was  manifest  that  all  were  opposed 
to  the  telephone  legislation  now  before  the  Ohio 
Legislature.  A  committee  composed  of  J.  S.  Brailey 
of  Toledo,  Frank  Beam  of  Columbus,  0.  M.  Bake 
of  Hamilton,  W.  L.  Carry  of  Cleveland,  and  Cyrus 
Hurling  of  Columbus  was  appointed  to  proceed  to 
the  capital  at  once  and  oppose  the  Ely  bill  and  all 
other  measures  calculated  to  effect  the  standing  and 
business  of  the  Independent  systems. 

The  question  of  Independent  telephones  in  post- 
offices  was  discussed  and  all  agreed  that  a  combined 
effort  should  be  made  to  have  the  department  at 
AVashington  permit  the  use  of  both  telephones.  The 
executive  committee  was  instructed  to  go  to  Wash- 
ington if  necessary  and  make  a  fight  to  retain  the 
Independent  telephones. 

The  delegates  spent  considerable  time  in  inspect- 
ing the  various  exhibits  and  passing  comment  on 
the  great  improvements  made. 

The  matter  of  a  more  thorough  organization  was 
left  with  the  executive  committee  and  a  meeting 
was  arranged  for  next  May  in  Columbus  for  that 
purpose.  The  present  officers  w'ere  retained  until 
the  May  meeting.  It  is  probable  that  the  next  con- 
vention will  be  held  in  Cincinnati,  as  the  delegates 
were  well  pleased  with  their  treatment,  and  it  is 
the  purpose  of  the  Independents  to  keep  knocking 
at  the  door  until  their  long-distance  lines  are  ad- 
mitted  to   that  city. 

The  social  sessions  and  smoker  were  held  at  night 
in  the  banquet  room  and  all  carried  away  pleasing 
recollections  of  the  excellent  entertainments  pro- 
vided, F._ 


I 


G.  C.  Hodge,  superintendent  of  the  Nelson  and 
Vernon  (B.  C.)  Telephone  Companj',  is  installing 
a  new  metallic-circuit  system  and  metallic  switch- 
board at  Traill,  B.  C. 


A  new  telephone  line  has  been  built  by  Salvador 
A'fontero  of  Tuxtepec  from  Tuxtepec,  Mexico,  to 
Sanctuario,  via  El  Hule.  The  line  will  be  extended 
still   further  and   improvements  inaugurated. 
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Electric  Power  for  Idaho  Towns. 

President  M.  J.  Shields  and  Manager  E.  S.  Al- 
drich  of  the  Moscow  (Idaho)  Electric  Light  and 
Power  Company  have  about  completed  arrangements 
with  the  Lewiston  (Idaho)  Water  Power  Company 
to  furnish  them  with  electric  power  to  the  amount 
of  1,000  horsepower  for  distribution  in  the  territory 
north  of  the  Clearwater  River.  This  power  will  be 
generated  by  a  large  waterpower  plant  to  be  installed 
at  the  mouth  of  the  Grand  Ronde  River  and  will 
be  brought  to  Moscow,  Genesee  and  other  towns  at 
a  pressure  of  over  20,oco  volts  on  a  three-phase 
circuit.  It  is  expected  that  power  can  be  delivered 
in  Moscow  and  Genesee  by  July  ist,  as  construc- 
tion work  will  begin  by  April  ist  on  the  lines  from 
Lewiston,  and  power  will  be  supplied  from  the  pres- 
ent plant  of  the  Lewiston  company  at  Asotin  until 
the  large  plant  at  Grand  Ronde  can  be  installed. 
Twenty-five  thousand  horsepower  can  be  developed 
at  the  proposed  plant. 


Bell  Telephone  Output  for  January. 

The  instrument  output  of  the  American  Tclephont; 
and  Telegraph  Company  for  the  month  ended  Jan- 
uary 20th  shows  a  material  decrease  compared  with 
the  exhibit  for  the  corresponding  month  a  year  ago. 
In  common  with  the  railroads  and  railways,  the 
telephone  companies  have  found  the  winter's  weather 
conditions  adverse  and  their  work  has  been  ham- 
pered in  construction  and  output  lines.  Comparative 
figures   follow; 

January.  1904.         1903-  1902.  igoi. 

Gross... 90,644      129,^37        87,412        66.048 

Returned 36.854        43.z86        34,796       "25.766 

Net 53.790        85,551        52,616        40,282 

Outstanding  January  31 3,833,307  3.236.871  2.578.626  1.993.098 


Reorganization  of    IVIichigan    Bell   Com- 
pany. 

The  Michigan  State  Telephone  Company  has  been 
permanently  organized  and  will  now  take  over  the 
affairs  of  the  old  Michigan  Telephone  Company 
(Bell).  The  permanent  organization  was  effected 
at  a  recent  meeting  of  stockholders,  when  the  fol- 
lowing-named officers  were  elected :  President.  W. 
A.  Jackson  of  Chicago;  vice-president,  T.  H.  New- 
berry of  Detroit ;  secretary,  Elwood  T.  Hance  of 
Detroit;  treasurer,  John  T.  Shaw  of  Detroit;  chair- 
man of  board,  N.  W.  Harris  of  Chicago ;  chairman 
of  executive  committee,  W.  C  McMillan  of  Detroit. 
The  active  management  of  the  company  will  be 
under  the  supervision  of  W.  A.  Jackson. 


Iowa  Telephone  Convention. 

The  eighth  annual  meeting  of  the  Iowa  Telephone 
Association  will  be  held  in  Des  Moines  on  March  8th, 
Qth  and  loth.  The  meetings  will  take  place  in  the 
Savery  House,  and  it  is  hoped  that  the  attendance 
will  be  even  greater  than  at  previous  meetings.  The 
attendance  of  represntatives  from  the  smaller  com- 
panies is  especially  desired  and  the  exhibits  of  the 
latest  apparatus  will  alone  be  worth  while.  A  ban- 
quet is  planned  for  the  last  evening  for  members 
and  their  ladies.  The  president  of  the  association 
is  Henry  S.  Herr ;  vice-president,  J.  C.  Sullivan ; 
secretary  and  treasurer,  Charles  C  Deering.  Mr. 
Deering  may  be  addressed  at  Des  Moines.  An  in- 
teresting programme  has  been  prepared. 


TELEPHONE  MEN. 

LeRoy  W. '  Stanton,  consulting  and  constructing 
telephone  engineer  of  Cleveland,  Ohio,  has  opened 
a  branch  office  in  Chicago,  with  Byron  B.  Carter,  in 
the    Monadnock   Building. 

J.  Malcolm  Forbes  died  at  his  home  in  Milton. 
Mass.,  on  February  19th.  Mr.  Forbes  was  nearly 
60  years  of  age  and  was  a  director  and  heavy  stock- 
holder in  the  American  Telephone  and  Telegraph 
Company. 

The  Central  Union  Telephone  Company  has  in- 
stalled H.  E.  Ensminger  as  local  manager  in  Craw- 
fordsville,  Ind.  Steps  will  be  taken  at  once  to  in- 
crease and  improve  the  service.  The  district  super- 
intendent announces  that  the  company  will  erect  a 
new  exchange  building  of  its  own  within  a  vear. 


GENERAL  TELEPHONE  NEWS. 

A  bill  has  been  Introduced  in  the  Legislature  of 
South  Carolina  fixing  a  monthly  schedule  of  tele- 
phone rates  for  city  and  country  on  a  basis  of  $1.50 
for  residences  and  $2  for  places  of  business  in 
exchanges  of  less  than  250  subscribers,  and  $2.50  for 
residences  and  $3.50  for  business  houses  in  ex- 
changes of  1,200  subscribers  or  over.  A  proportion- 
ate scale  for  intermediate  exchanges  is  provided. 

In  comparing  London  and  New  York  telephone 
systems  some  interesting  figures  are  brought  out. 
In  New  York  witbin  an  area  of  429  square  miles 
there  is  a  population  of  perhaps  4,000,000,  while 
London  with  its  640  square  miles  contains  6.500,000 
people.  New  York,  in  spite  of  its  smaller  size  and 
population,  is  covered  with  no  less  than  200,000  lines, 
while  London  can  boast  of  but  80.000.  As  regards 
efficiency,  the  London  service  is  said  not  to  compare 
with  that  in  New  York, 


Electrical    Manufacturing   by  Anglo- 
American  Enterprise. 

-At  the  annual  meeting  of  the  stockholders  of  the 
Britis^i  Westinghouse  Electric  and  Manufacturing 
Company,  held  on  February  5th,  George  Westing- 
house  made  some  observations  which  will  be  read 
with   interest  on  this  side   of  the  Atlantic. 

Mr.  Westinghouse  attributed  the  delay  in  holding 
the  meeting  to  the  great  demands  upon  his  time 
by  the  American  Westinghouse  companies,  whose 
developments  and  operations  were  of  great  value 
to  the  British  company's  interests.  With  .regard  to 
the  British  company,  under  the  direction  of  those 
connected  with  the  American  company,  and  with 
the  authority  and  support  of  the  directors,  there  had 
been  created  in  four  years  a  vast  manufacturing 
plant,  and,  at  the  same  time,  there  had  been  devel- 
oped a  management  2nd  business  which  would  have 
been  otherwise  impossible,  or  would  have  required, 
as  in  the  case  of  the  American  company,  at  least 
15  years.  The  most  potent  factor  in  delaying  the 
completion  of  the  plant,  singular  as  it  might  seem, 
was  the  phenomenal  activity  in  business  which  began 
in  America  the  year  the  British  company  was  reg- 
istered. This  activity  absorbed,  in  a  large  measure, 
those  most  skilled  in  building  and  in  managing  man- 
ufacturing plants,  and  caused  great  delay  in  de- 
livery of  material  and  machinery  required  to  com- 
plete the  plant.  The  American  Westinghouse  com- 
panies had,  in  consequence  of  the  delay,  furnished 
a  large  amount  of  apparatus,  and  had  made  a  special 
allowance,  or  deduction,  of  £6o,oco  as  an  offset  to 
the  manufacturing  profit  which  should  have  resulted 
from  an  earlier  completion  of  the  works.  This  al- 
lowance had  contributed  to  the  profit  required  to 
pay  the  interim  and  preference  dividends  for  the 
year  ended  July  31st  last.  The  dividend  for  the 
present  year  depended  on  final  results,  and  it  was 
not,  therefore,  contemplated  to  pay  an  interim  divi- 
dend. With  regard  to  the  issues  of  further  capital, 
the  directors  had  considered  it  of  the  highest  im- 
portance to  secure  a  large  amount  of  business  so 
as  to  fully  utilize  the  manufacturing  facilities  at  the 
company's  disposal,  and  to  that  end  a  large  selling 
staff  had  been  created  and  local  offices  established 
in  important  centers.  Success  had  attended  these 
efforts  to  secure  new  business.  The  orders  in  hand 
not  executed  on  January  31,  1904,  amounted  to 
£r, 608,256. 

Mr.  Westinghouse  was  satisfied,  considering  all 
things,  that  the  results  achieved  justified  the  ex- 
penses so  far  incurred.  The  factory  was  practically 
in  full  working  order,  and  he  looked  forward  to 
results  comparable  to  those  obtained  bv  the  great 
companies  in  America,  where  the  electric  industry 
"had  a  stability  and  prosperity  excelling  that  of  older- 
established  businesses.  As  to  the  great  size  and 
extent  of  the  works,  he  was  of  opinion  that  no  less 
an  enterprise  was  required  to  carry  on  the  business. 
The  works  at  present  gave  employment  to  about 
7.0C0  hands,  and  the  buildings  had  been  so  planned 
that  extensions  could  be  made  at  comparatively  small 
expenditure.  At  present,  it  was  true,  the  works 
had  a  surplus  capacity,  but  in  the  near  future  there 
seemed  reason  to  believe  that  they  would  not  be 
large  enough.  They  not  only  manufactured  for  the 
home  trade  and  the  colonies,  but  they  had  supplied 
apparatus  to  other  Westinghouse  companies.  Of  the 
railways  in  this  country  which  he  referred  to  last 
year  as  having  taken  steps  to  use  electricity  for  the 
operation  of  some  of  their  trains,  only  one — the 
Mersey — had  so  far  put  the  new  service  into  op- 
eration. In  view  of  the  development  of  a  cheaper. 
safer  and  better  system  of  electrical  distribution  for 
railway  operations,  the  passing  last  session  of  the 
railways  (electrical  power)  act  was  of  great  impor- 
tance, as  the  act  would  enable  the  railways  of  any 
district,  by  conjoint  action,  without  necessity  for 
further  parliamentary  power,  economically  to  utilize 
electricity  for  the  operation  of  numerous  urban  and 
suburban  services,  and  this  enlarged  field  of.  opera- 
tion would  undoubtedly  receive  renewed  attention 
from  railway  managers.  In  connection  with  the  de- 
velopment of  the  electrical  industry,  the  speaker 
wished  again  to  state  his  conviction  that  the  gas 
engine  would  prove  the  most  important  instrument 
for  the  cheap  production  of  power.  As  to  the  gen- 
eral prospects  of  the  company,  the  output  from  the 
works  at  Manchester  for  the  first  three  months  of 
the  year  would  show  a  loss,  as  it  had  only  just  been 
started ;  but  since  then  the  returns,  month  by  month, 
had  been  increasing  satisfactorily.  There  might  be 
a  period  of  waiting  and  delay,  but  he  considered 
the  business  a  sound  one  in  every  respect. 


of  smaller  cities.  The  main  object,  however,  is  to 
furnish  power  to  a  number  of  flour  mills  in  the  Big 
Bend  section.  Franchises  from  the  city  and  county 
have  not  yet  been  secured. 


New  Power  Plant  for  Spokane,  Wash. 

The  Washington  Power  Company  is  to  have  a 
strong  competitor  in  furnishing  electric  power  from 
the  Spokane  River  for  the  lighting  of  Spokane, 
Wash.,  and  other  purposes.  Davis  Wilson  is  now 
in  the  East  perfecting  arrangements  for  the  instal- 
lation of  a  large  power  plant,  and  it  is  announced 
that  the  new  plant  will  be  in  operation  before  the 
end  of  the  year.  The  promoters  of  the  project  own 
about  2^2  miles  of  river  frontage,  where  a  fall  of 
ZZ  t^et  is  available.  Complete  surveys  have  been 
made  and  the  route  for  pole  lines  to  Spokane  de- 
cided upon.  The  engineers  have  reported  that  a 
minimum  of  20,000  horsepower  can  be  secured  at 
the  point  where  the  plant  will  be  established.  Be- 
sides competing  for  the  lightin.sr  of  Spokane,  the 
new  company  will  furnish  electdcitj'  to  a  number 


Annual  Report  of  the   Chicago   City 
Railway  Company. 

The  year  1903  was  not  a  good  one  for  the  Chicago 
City  Railway  Company,  as  shown  by  the  figures  of 
the  annual  report  submitted  at  the  recent  meeting 
of  the  stockholders  of  that  company.  Only  a 
small  margin  above  the  nine  per  cent,  dividend  was 
earned,  and  the  earnings  applicable  to  stock  were  the 
smallest  percentage  thereon  since  1886.  Contrary  to 
the  records  of  previous  years,  which  showed  an 
average  increase  in  construction  of  from  four  to 
nine  miles  annually,  there  was  no  new  trackage 
built  last  year.  The  total  miles  of  road  at  the  end 
of  the  year  was  218.71. 

The  number  of  passengers  carried  showed  for  the 
year  an  increase  of  but  206,646  pay  fares,  whereas 
ordinarily  there  is  a  gain  of  from  7,500,000  to 
ii.oco.ooo.  President  Hamilton  said  that  the  poor 
showing  was  due  to  the  strike  in  November  and  to 
the  severe  winter.  The  strike  lasted  14  days  and 
cost  the  company  about  5,000,000  passenger  fares. 
This  amount,  if  added  to  the  total  number  carried, 
would  partially  account  for  the  showing  made.  A 
comparative  statement  of  the  passengers  carried 
for  the  last  two  years  is  as  follows: 

1903-  I()02. 

Fare 128,30^.445       128,097,759 

Transfer 66.883,346  55.793,562 

Totals 195,187,791        183,891,361 

A  feature  is  the  fact  that  transfer  passengers  were 
52.13  per  cent,  of  the  pay  passengers,  and  the  num- 
ber of  transfers  increased  11,296,430  over  1902, 

Instead  of  the  customary  increase  there  was  an 
actual  loss  in  car-miles  run,  comparing  1903  with 
1902.  The  figures  for  the  last  year  are:  Cable, 
13.865,473;  electric,  18,595,440;  horse.  74,210.  The 
cable  car-miles  decreased  378.417,  while  the  electric 
increased  261.578  car-miles.  During  the  two  weeks 
of  the  strike  there  was  a  direct  loss  of  about 
1.300,000  car-miles  on  the  whole  system. 

The  financial  statement  submitted  to  the  meeting 
is  as  follows : 

Earnines;  1903.  1902, 

From  passentrers S  6,381,246        S  6.367.358 

From  other  sources ' 54.319  45.823 

Totals S  6.435.565        S  6,413, t8i 

Operatinc  expenses 4.648.341  4.336.504 

Net  earnines S  1.787.224       S  2.076,677 

Depreciation .".        100,000  180,000 

Earnings  on  stocks S  1,687.224        S  1,896,677 

Dividend 1.620.000  1,620,000 

Surplus .,%       67.224        S     276,677 

Capital  stock 18.000,000  18,000,000 

President  Hamilton  in  his  report  announced  that 
large  expenditures  had  been  made  in  equipment, 
including  underground-feeder  conduits,  completion 
of  the  new  repair  shops,  an  addition  to  the  new 
electric-power  plant  at  Twenty-first  and  Dearborn 
Streets,  So  new  double-truck  electric  cars  with  elec- 
tric equipments,  work  cars,  and  other  miscellaneous 
equipment.  He  also  pointed  out  that  in  order  to 
pursue  the  policy  of  the  management,  further  large 
sums  would'  necessarily  be  expended  in   1904. 

Concerning  the  franchise  situation.  Mr.  Hamilton 
said :  "During  the  last  year  negotiations  were  en- 
tered into,  on  the  part  of  the  company,  with  the 
city  authorities,  with  reference  to  the  'franchise 
question.'  and  a  tentative  ordinance  is  under  consid- 
eration, by  which,  it  is  hoped,  a  fair  and  businesslike 
settlement  of  the  questions  involved  may  be  made. 
Pending  the  settlement  the  company  proposes  to 
efficiently  maintain  its  plant  and  equipment  and  make 
such  improvements  as  will  enable  it  to  furnish  the 
best  service  possible  under  existing  conditions." 

Owing  to  a  lack  of  a  quorum,  no  officers  were 
elected.  The  following-named  directors  were 
elected :  Samuel  W.  Allerton.  Arthur  Orr,  A.  W. 
Goodrich,  George,  T.  Smith.  D.  G.  Hamilton,  Law- 
rence  A.   Young,   Joseph    Leiter. 


Electricity   versus  Compressed   Air  for 
Mines. 

Although  compressed  air  is  largely  used  for  power 
transmission  in  mines,  a  recent  issue  of  Science  and 
Art  of  Mining  points  out  anew  that  this  is  not  an 
economical  method  of  power  transmission.  The  ex- 
planation is  that  in  the  operation  of  compressing 
the  air  some  of  the  energy  developed  in  the  cylinder 
nf  the  engine  is  converted  into  heat,  giving  rise  to 
an  increase  in  temperature  in  the  air  undergoing 
compression.  This  in  itself  would  not  be  a  serious 
matter  if  the  air  could  be  used  immediately,  with 
its  high  temperature:  it  cannot,  however,  be  so  used, 
and  the  heat  is  lost  by  radiation.  In  this  way  a  con- 
siderable portion  of  the  originally  expended  energ}' 
is  wasted.  In  the  case  of  electricity,  on  the  other 
hand,  there  is  no  loss  of  such  a  nature:  the  losses 
are  practically  those  of  ordinarv'  mechanical  fric- 
tion, together  with  some  small  amount  of  leakasre 
of  current  and  loss  due  to  resistance  in  the  cable. 
But  these  latter  sources  of  loss  are  not  so  serious 
a^  the  leak-\'  ioints.  often  unavoidable  in  "compressed- 
air  pipes,  and  the  friction  of  the  air  flowinff  through 
the  pipes. 
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Some   Possibilities   of   the   Alternating- 
current  Single-phase   Railway 

Motor.' 

Bv  A.  H.  Armstrong. 

During  the  last  few  years  there  have  been  de- 
veloped several  types  of  single-phase  alternating-cur- 
lent  motors  having  speed-torque  characteristics  even 
better  adapted  for  railway  work  than  that  of  the 
direct-current  series  motor,  and,  furthermore,  pro- 
viding ample  starting  torque  with  any  voltage  varia- 
tion liable  to  occur  in  practical  electric-railway  opera- 
tion. As  these  motors  can  be  operated  with  a  single 
trolley  and  ground  return,  and  can,  furthermore,  be 
operated  satisfactorily  on  either  direct  or  alternating 
current,  it  makes  their  field  of  usefulness  much 
greater  than  their  direct-current  series  competitor. 

Having  such  a  motor  with  practically  no  restric- 
tion as  to  voltage,  it  is  possible  to  break  away  from 
the  exclusive  field  of  electric  traction  with  frequent 
service  and  small  units  and  consider  the  operation 
of  freight  and  passenger  trains  over'  our  regular 
steam  lines.  In  order  to  arrive  at  some  general 
conclusions  not  limited  by  the  local  considerations 
of  a  specific  case,  this  paper  is  devoted  to  a  somewhat 
brief  and  general  discussion  of  the  operation  of  our 
steam  lines  by  the  alternating-current  railway  motor. 
To  make  the  conclusions  general,  trains  of  dif- 
ferent weight  have  been  taken,  operating  at  different 
speeds  and  varying  headwaj'  over  a  level  track.  As 
being  typical,  train  weights  of  2,000.  1,000,  500  and 
250  tons  of  2,000  pounds  have  been  selected. 

From  a  number  of  tests  a  steam  consumption  of 
approximately  30  pounds  per  indicated  horsepower- 
hour  is  taken  as  the  basis  of  all  locomotive  work. 
It  is  assumed  that  locomotives  are  compound,  as  this 
steam  consumption  could  hardly  be  expected  with 
simple  engines  under  average  conditions.  To  make 
all  results  comparable,  further  assumptions  are  made 
of  an  evaporation  of  seven  pounds  of  water  per 
pound  of  roal.  an  engine  efficiency  of  Rt^  per  cent., 
and  cost  of  coal  $2 'per  ton  of  2.240  pounds.  The 
price  of  fuel  will  vary,  and  this  is  considered  later. 
As  we  are  figuring  upon  actual  performance  of  the 
locomotive,  that  is,  work  done  in  overcoming  train 
friction,  it  will  be  necessary  to  introduce  a  factor 
allowing  for  coal  wasted  in  making  up  and  damping 
fires,  and  general  waste  incident  to  locomotive  prac- 
tice when  standing  idle  for  a  large  part  of  the  24 
hours.  Furthermore,  a  steam  locomotive  is  called 
upon  to  operate  throughout  the  year  at  varying  tem- 
peratures of  the  surrounding  air.  and  coal  consump- 
tion during  the  winter  months  is  in  excess  of  that 
during  the  summer.  This  excess  may  reach  20  per 
cent-  as  an  average  during  the  cold  weather,  and 
hence  10  per  cent,  additional  fuel  is  cJiarged  to  the 
locomotive  for  the  work  assumed,  to  take  care  of 
the  different  conditions  of  operation  which  the  elec- 
tric locomotive  does  not  have  to  contend  with. 

The  next  item  of  considerable  expense  in  steam 
operation  is  the  labor  account.  As  it  is  immaterial 
to  the  train  crew  whether  steam  or  electric  locomo- 
tives are  supplied,  this  item  will  not  be  entered  into. 
The  encHneer  and  fireman,  however,  are  greatly  in- 
fluenced by  the  character  of  the  motive  power.  In 
-  steam  operation  a  crew  working  10  hours  a  day  av- 
erage for  the  railroad  company  will  not  be  in  actual 
service  on  the  road  more  than  40  or  50  per  cent,  of 
the  time,  the  remainder  of  the  time  being  taken  up 
in  caring  for  the  locomotive.  In  electrical  operation 
the  full  time  of  the  crew  can  be  utilized  for  active 
duty,  and  hence  a  considerable  saving  effected  in  this 
item.  In  steam  operation  a  crew  costing  $8.50  for 
10  hours'  labor  has  been  assumed  to  be  in  active 
commission  for  five  hours  per  day.  while  in  electric 
service  the  crew  is  assumed  to  be  in  commission 
S.3  hours  per  day  out  of  the  10.  For  shorter  hours 
of  labor  the  same  proportion  would  hold  true,  and 
the  crew  for  the  electric  locomotive  will  cost  but 
60  per  cent,  of  that  for  the  steam  locomotive. 

The  items  of  oil.  waste  and  water  are  not  deter- 
mined here  at  length,  but  are  introduced  in  the  final 
values  obtained  for  operating  expense. 

Each  weight  train  can  be  run  at  a  certain  speed 
with  a  minimum  expense  for  operation,  this  speed 
varying  with  the  weight  of  the  train.  This  econom- 
ical speed  will,  of  course,  vary  with  any  variation 
of  the  constants  assumed  above,  such  as  the  price  of 
coal,  labor,  etc.,  but  the  values  obtained  are  in- 
structive  and   are    given   below : 

Speeds  of  Economical  Operation. 

250  ions 3S  in.p.li. 

500  tons 28  m.p.h. 

i.ooo  tons : 23  m.p.li. 

2,000  ions It)  m.p.h. 

Considerable  latitude  is  given  above  and  below 
these  speeds  without  greatly  increasing  expense  per 
i.ooo-ton-mile  for  operation. 

Coming  now  to  the  determination  of  the  cost  of 
operating  an  electrically  propelled  train,  under  the 
same  conditions,  we  arrive  at  some  very  interesting 
results  due  to  the  low  first  cost  of  electrically  equip- 
ping the  proposed  steam  line  afforded  by  tlie  alternat- 
ing-current  single-phase  motor. 

The  same  friction  values  are  used  as  for  steam 
operation.  From  these  values  the  kilowatt  capacity 
of  each  train  is  determined  for  the  different  speeds 
and  varying  weights  of  trains.  From  these  values 
the  cost  of  trolley  copper,  step-down  line  transform- 
ers and  generating  station  are  determined.  The 
electrical   system   consists,   in  brief,  of  a  generating 
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station,  controlling  100  miles  of  track,  tlaat  is,  feed- 
ing 50  miles  in  either  direction.  At  intervals  of 
approximately  12  miles  are  installed  step-down  trans- 
formers reducing  the  transmission  potential  to  3,000 
volts  or  more  for  the  trolley  potential.  This  trolley 
potential  is  assumed  at  3,000  volts  for  a  good  ma- 
jority of  the  results,  but  for  heavy  work,  that  is. 
1,000  and  2,000  ton-miles,  the  voltage  is  somewhat 
increased,  but  nowhere  exceeds  a  safe  operating 
value.  The  ^transmission  potentials  also  are  kep^t 
entirely  within  practical  limits.  The  generating  sta- 
tion does  not  get  excessively  large  and  the  electrical 
system  throughout  presents  no  features  of  unusual 
interest. 

Thecost  of  installing  the  electric  system  complete, 
including  generating  station,  transformer  sub-sta- 
lions,  transmission  line,  poles,  bonding  of  track,  etc.. 
is  given  in  the  following  table: 

Cost  of  Electrical  iNST-iVLLATioN. — Cost   Per  Mile 
Single  Track. 


!, 000-ton  Train. 

Five  Trains 

10  Trains 

20  Trains 

Each  Waj-. 

Each  Way. 

Each  Way 

S  5.600 

s  r,o2o 

S  9.S60 

6,520 

8,490 

12,430 

S.510 

9,840 

14.580 

11.600 

n.gio 

16,770 

.ooo-ton  Train. 

S  4.800 

S  5.500 

S  6,920 

5,200 

6,200 

8.100 

6.250 

6.9O0 

9,400 

7.600 

7,700 

10,600 

9.820 

9,820 

12.700 

5oo-ton  Train. 

S  4.400 

S  4.700 

S  5,400 

4.500 

5.100 

6.00Q 

5.100 

5,500 

6.800 

5.900 

6,000 

7.500 

7.100 

7.100 

8,600 

250- ton 

Train. 

*  4.200 

S  4.400 

S  4,Soo 

4.300 

4,600 

5,000 

4.600 

4.S00 

5.400 

5.100 

5.200  , 

6.000 

5.700 

5.700 

6,600 

The  above  tables  are  given  at  length,  as  they  form 
very  interesting  reading,  showing  how  the  cost  in- 
creases with  the  size  of  the  unit  rather  than  by  the 
frequency  of  the  trains.  Also,  it  is  very  necessary 
to  arrive  at  an  initial  cost  of  electrical  installation 
somewhat  accurately,  as  this  constitutes  a  funded 
debt  upon  which  the  saving,  if  any,  between  electrical 
and  steam  operation  must  pay  dividends. 

In  determining  the  cost^  of  electrical  operation  it 
has  been  necessary  to  consider  the  cost  of  producing 
power,  and  a  sliding  scale  has  been  taken  for  the 
different  kilowatt  outputs,  ranging  from  four  mills 
per  kilowatt-hour  to  nine  or  more,  witli  coal  at  $2 
per  ton.  depending  upon  the  kilowatt  capacity  of  the 
generating  station.  It  is  assumed  that  steam  tur- 
bines and  modern  methods  of  generating-station  con- 
struction are  used,  looking  to  the  greatest  economy 
of  operation.  Wages  of  engine  crew-,  as  stated,  are 
taken  at  60  per  cent,  of  those  for  steam  operation. 

It  is  obvious  that,  as  there  is  a  fixed  charge  of 
five  per  cent,  depreciation  and  repair  account  on  the 
entire  electrical  installation,  it  is  n;cessary  to  con- 
sider the  frequency  of  travel  over  our  proposed 
route.  In  order  to  make  it  as  .seneral  as  possible,  it 
has  been  assumed  that  there  will  be  five,  10  and  20 
trains  per  day  each  way.  The  cost  of  operation  ex- 
pressed in  cents  per  i.ooo-ton-mile  does  not  vary 
greatly  with  the  different  frequency  of  trains,  but 
the  dividend  account  must  be  based  upon  a  selected 
train  frequency.  For  convenience,  a  train  frequency 
of  10  per  day  each  way  is  taken,  and  the  cost  of 
electrical  operation  given.  For  other  frequency  of 
trains,  the  cost  of  operation  per  i.ooo-ton-mile  will 
not  vary  more  than  one  or  tw-o  cents  either  way 
from  the  results  given  and  they  are,  therefore,  of 
fairly  general  application. 

As  compared  with  steam  operation,  a  considerable 
saving  is  shown,  giving  varying  dividends,  depending 
upon  the  frequency  of  travel,  weight  of  train,  maxi- 
mum speed,  etc.  In  fact,  frequency  of  travel  and 
weight  of  train  are  the  determining  features  in  con- 
sidering the  adoption  of  electric  transportation.  In 
order  to  show  the  dividend-earning  power,  that  is. 
the  saving  in  electric  operation  over  steam  as  the 
percentage  of  the  cost  for  electrical  installation,  the 
three  following  tables  have  been  prepared  for  a 
frequency  of  train  sen'ice  of  five,  10  and  20  trains 
each  way  per  day: 

Interest   on   Electrical   Investment, 

Five  Trains  per  Day  Each  Way. 

M.P.H.      2.fxio  tons.  1.000  tons.  50010ns.  250  tons. 

Per  Cent.  Per  Cent.  Per  Cent.  Per  Cent. 

to                  5.75  8.17  9.25                9.22 

20                  3.83  4.Q2  5-73                6.02 

30                  1. 81  3.82  4.1  4.85 

40                        5.47  3,68  4.07 

50                   ....  ....  3.36                3.74 

Ten  Trains  per  Day  Each  Way. 

10  8.48  14.8  i7.p  18.3 

20  4.68  8.8-  11.05  11.9 

30  1. 31  7.2  8.1  9.65 

40  6.8  7.62  8. 14 

50  ....  6.72  7.48 

Twenty  Trains  per  Daj-  Each  Way. 

to  8.92  23.1  31.4  34.5 

20  2.6  12.9  19. 1  22.1 

30  ....  Q.8  13.65  17.8 

40  9.73  12.8  15  o 

50  ....  ....  11.25  13.7 

As  shown  by  the  above  tables,  electric  locomotives 
cannot  compete  with  steam  for  trains  of  2,000  tons 
at  liigher  speeds,  owing  to  the  enormous  cost  of 
equipping   the    road    electrically    with    the    constants 
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chosen.  Should  such  heavy  railroading  be  contem- 
plated electrically,  it  would  be  necessary  to  adopt 
longer  transmissions  than  the  50  miles  either  way 
from  the  power  house  assumed,  .-'nd  which  is  very 
conservative;  also  the  use  of  higher  voltages  on 
the  trolley  than  the  5.C00  or  6,000  volts  ma-ximum 
assumed  in  arriving  at  the  tables.  The  scope  of  the 
paper  has  been  limited,  however,  to  the  use  of  stand- 
ard apparatus  and  voltages  met  with  in  everyday 
practice.  The  results  given  thus  represent  the  prac- 
tice of  to-day  and  not  what  electrical  engineers  may 
be  able  to  do  some  time  in  the  future.  The  con- 
sideration of  the  operation  of  2,000-ton  trains  at 
speeds  of  50  or  60  miles  per  hour  is  hypothetical,  as 
no  steam  locomotive  could  be  constructed  that  would 
furnish  sufficient  power  to  haul  a  train  of  this  w^eight 
at  the  speeds  considered.  The  problem  is  feasible 
from  an  electrical  standpoint,  as  the  weight  of  the 
locomotive  could  be  distributed  am.ong  a  number  of 
units  distributed  throughout  the  train  to  lessen  the 
draw-bar  pull  without  exceeding  a  nermissible  weio-ht 
per  axle.  "  ° 

The  discussion  of  the  paper  has  been  limited  thus 
tar  to  the  use  of  coal  costing  $2  per  ton  for  both 
steam  and  electric-locomotive  work.  It  is  a  well-  ■ 
known  fact  that  generating  stations  can  use  cheaper 
coal  than  it  is  economical  to  use  on  steam  loco- 
motives, and  hence  it  is  interesting  to  follow 
tlirough  the  results  with  varving  prices  of  coal 
In  figuring  the  cost  of  coal,  it  is  assumed  that 
coal  will  be  charged  to  operation  at  the  price 
for  which  it  could  be  sold  in  the  wholesale 
market  at  the  locality  used.  Coal  at  $2  per  ton  is 
somewhat  cheap,  especially  for  some  of  the  western 
roads,  and  the  .same  method  of  figuring  has  been 
u.sed  in  determining  the  earning  capacitv  of  the  elec- 
trical installation  for  $3  and  $4  coal  'as  well.  As 
the  saving  in  electrical  operation  and  its  percentage 
ot  Ijie  cost  of  installing  the  electrical  system  are  of 
tundamental  importance,  the  tables  for  interest-earn- 
nig  capacitj'  expressed  as  percentage  of  the  electrical 
installation  is  given  in  the  following  tables,  both 
for  $3  and  $4  coal : 

Coal    at  S3.C0    per  2.240  Lbs.— Interest    on   Elec- 
trical Investment. 

Five  Trains  per  Day  Each  Way. 

M.I-I.P.    2,000  Tons.     I.ooo  Tons.    500  Tons.     250  Tons 

Per  Cent.        Per  Cent.      Per  Cent.    Per  Cent. 

*o  8.35  10.6  10.8  9  6 

2°  6-77  6.8  6.9  6.4 


1.94 


5.02 
5.0 
4.67 


Ten  Trains  per  Day  Each  Way. 

■?-8  17.7  19.5  19..; 

8.77  12.1  13.2  13.0 

/■3  10.75  10. o  II. I 
6.0 


10.75 

10.47 

10.3 

9.4 

9.34 

Twenty  Trains 

per  Day  Each  Way. 

14.9 

27.8 

38.4 

36.1 

17.7 

22.6 

23.8 

7.9 

15.0 

17.0 

20.  r 

6.25 

15-2 

17.3 

18. 1 

20.4 

16. (J 

Coal  at  S4.00    per    2,240   Lbs. — Interest    on    Elec- 
trical  Investment. 


Five  Trains  per  Day  Each  Way. 

000  Tons.     I.ooo  Tons. 

500  Tons. 

250  Tons. 

Per  Cent.      Per  Cent. 

Per  Cent. 

Per  Cent. 

11. 0               11.65 

11.6 

9.65               8.65 

8.15 

7-19 

7.04               7.74 

6.35 

5.64               7.54 

6.2 

5-75 

6.13 

5.6 

Ten  Trains  per  Day  Each  Wav. 

16.8                 20.8 

21.4 

13-4                       15.2 

15.8 

14.7 

12.0                          14.3 

r2-2 

12.7 

10.72                       15.0 

12.S 

II. a 

12.2 

11.2 

Twenty  Trains  per  Day  Each  Way. 

21.1                 33.2 

38.4 

38-0 

14.S                 22.9 

27-4 

25.6 

16.8                 20.3 

20.3 

22-6 

12.4                   20. g 

21. 1 

20.7 

A  study  of  the  above  tables  brings  out  the  fact 
that,  for  very  infrequent  service,  that  is.  five  trains 
per  day  each  way,  or  less,  it  would  hardly  pay  to 
equip  the  road  electrically,  there  being  a  dividend 
of  from  four  to  seven  per  cent,  on  the  capital  in- 
vested. With  more  frequent  service,  however,  the 
saving  in  electrical  operation  liecomes  more  marked, 
until,  at  from  15  to  20  trains  per  day  each  wa'y.  the 
interest-earning  power  of  the  electrical  investment 
is  H'orthy  of  very  careful  consideration.  It  should 
be  borne  in  mind  that  all  these  figures  do  not  con- 
template increase  in'  the  present  traffic  of  the  road, 
and,  therefore,  do  not  take  into  consideration  one 
of  the  chief  characteristics  of  electric  traction,  that 
is,  developing  short-haul  local  traffic,  and  thus  in- 
creasing the  dividends  by  increasing  the  receipts 
rather  than  by  cutting  down  operating  expenses. 
The  well-known  ability  of  electric  roads  to  greatly 
increase  previous  steam  traffic  has  led  them  to  be 
installed,  in  many  cases,  without  too  close  an  in- 
vestigation into  their  economical  installation.  Tak- 
ing into  account,  therefore,  that  the  electrically 
equipped  road,  while  caring  for  the  heavy  through- 
freight  traffic  with  an  earning  capacity  of  from  four 
to  seven  per  cent,  on  the  investment,  can  also  build 
up  a  local  traffic,  botli  freight  and  passenger,  with 
practically  no  additional  cost  and  showing  very  large 
returns.  " 

Taking  up  the  possibilities  of  the  alternating  motor 
in  general-haul  work,  the  problem  had  to  be  treated 
ill  a  very  general  way  in  order  not  to  lose  sight  of 
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the  scope  of  the  problem  in  considering  local  de- 
tails. The  average  specific  problem  has  its  local  con- 
ditions, which  must  be  carefully  considered  in  detail, 
and,  in  many  cases,  would  show  a  greater  return  for 
the '  money  invested  than  indicated  in  this  paper. 
For  instance,  all  power  is  supposed  to  be  generated 
from  coal  from  power  house  devoted  to  the  interests 
of  railroading  alone.  Along  many  of  our  roads 
exist  waterpower  facilities  which  could  be  advan- 
tageously developed  and  furnish  power  much  cheaper 
than  the  tigures  assumed  from  coal  generation. 
Furthermore,  the  cost  of  power  in  the  smaller  gen- 
erating-station  capacity  has  been  assumed  as  high 
as  one  cent  per  kilowatt-hour  or  more,  and  should 
a  generating  station  supply  other  industries,  such 
as  mining,  lighting,  general  power  distribution,  etc., 
the  cost  of  purchasing  power  would  be  considerably 
decreased  with  a  consequent  reduction  in  cost  of 
operating  electrically.  The  results  given  in  the  table 
therefore,  are  of  general  application  only,  and  may 
be  considerablv  modified  when  considering  the  local 
aspect  of  a  given  proposition.  It  is  believed,  how- 
ever, that  the  results  as  obtained  are  based  upon 
conservative  assumptions  ;  in  fact,  most  of  these  as- 
sumptions were  obtained  from  operating  conditions, 
and.  with  the  figures  given,  outline  somewhat  briefly 
the"  possibilities  of  the  alternating-current  single- 
phase  motor  in  tlie  railway  field. 


Electrifying  Steam  Railroads." 

■'The  officer  responsible  for  the  security  of  the  in- 
vestment in  his  steam  railroad  is  taking  considerable 
risk  if  he  does  not  keep  a  sharp  eye  on  the  sure 
and  steady  advance  in  the  knowledge  of  the  use  of 
electricity."  This  was  written  more  than  a  year  ago, 
and  surely  the  "steady  advance"  is  accelerating  at  a 
rate  that  needs  attention.  For  heavy-railroad  work 
the  electric  art  has  not  advanced  sufficiently  to  war- 
rant the  electrification  of  any  railroad  trunk  line,  and 
the  first  of  the  experimental  branch  lines  so  treated 
happens  not  to  have  proved  successful.  Neverthe- 
less, a  fact  developed  during  the  last  year  that,  in 
a  given  case  on  a  large  scale,  passengers  can  be 
hauled  for  30  per  cent,  less  by  electric  power  (fixed 
charges  disregarded)  is  undeniable,  and  in  the  end 
its  results  are  unquestionable.  But  the^  cost  of  the 
change  is  in  most  cases  simply  appalling  to  those 
called  on  to  furnish  the  money,  and  it  is  sate  to 
say  that  such  changes  will  be  made  only  when,  for 
one  reason  or  another,  they  are  compulsory.^ 

For  long-distance  heavy  freight  trains  the  time  for 
using  electric  motors  is  farthest  off,  and  without 
further  and  unexpected  developments  the  time  for 
changing  the  power  on  existing  freight  tracks  may 
never  come.  For  suburban-passenger  trains  and 
spur  lines  it  is  imminent;  for  longer  distance  pas- 
senger trains  it  is  not  at  all  improbable.  All  of 
these  predictions  of  slowness  to  change  are  based 
on  existing  conditions  and  the  enormous  loss  due 
to  setting  aside  the  present  locomotives  and  the 
plant  for  their  care.  If  we  could  imagine  the  pres- 
ent inhabited  country  with  no  railroad  equipment 
and  a  chance  to  put  in  service  immediately  the  most 
profitable  motive  power,  it  is  safe  to  say  that  not 
many  steam  locomotive  would  be  set  at  work. 

Those  who  have  followed  this  subject  closely  will 
remember  the  report  of  Mr.  Bion  J.  Arnold  to  the 
New  York  Central  last  year  on  the  proposed  elec- 
trification of  the  New  York  terminal.  His  study 
showed  that  "while  there  would  be  a  slight  annual 
saving  in  operating  expenses  in  favor  of  electricity, 
it  is  not  sufficient  to  warrant  its  adoption  on  the 
ground  of  economy  in  operation  alone,  although  its 
adoption  can  be  justified  on  other  grounds."'  The 
topographical  characteristics  of  the  land  near  the 
New  York  Central's  terminal  make  it  necessary  for 
all  trains  entering  and  leaving  the  station  to  pass 
through  a  tunnel.  The  smoke  and  gases  from  the 
locomotives  not  only  annoy  passengers  and  resi- 
dents, but  also  destroy  the  track  and  constitute 
an  element  of  danger.  For  these  reasons,  alone, 
electrification  was  forced  on  the  Central.  The  study 
of  the  Pennsylvania  leading  to  the  adoption  of  elec- 
tricity in  the  tunnel  under  Manhattan  Island  and  its 
rivers  is  not  at  hand,  but  it  may  also  be  safely  as- 
sumed that  convenience,  comfort  and  safety,  and  not 
economy  of  operation,  were  the  controlling  elements. 
It  well  may  be  that  ultimately  the  New  York  Central 
will  profit  by  its  investment  in  plant  and  in  copper 
and  electrical  apparatus,  for  the  road  passes  through 
a  picturesque  and  attractive  territory  north  of  New 
York  citv,  which  has  unusual  possibilities  as  a 
suburban-residence  district  and  to  which  electric 
lines  will  bring  enormous  increases.  The  company 
is  wise  in  proposing  to  extend  its  electrification 
scheme  into  this  territory,  but  the  project  would 
have  been  considered  too  radical  pioneering  if  the 
millions  of  dollars  were  to  be  spent  for^  the  sole 
purpose  of  getting  a  possible,  but  not  certainly  suffi- 
cient, additional  traffic. 

The  report  of  Mr.  Arnold  showed  that,  neglecting 
fixed  charges,  the  use  of  electricity  would  save  about 
25  per  cent,  per  locomotive-mile  over  present  cost 
of  operation.  But  when  interest  and  depreciation 
in  both  cases  were  considered  the  saving  almost 
disappeared.  These  figures  referred  to  a  direct- 
current  svstem,  which  was  considered  to  be  the  only 
system  siifficientlv  tried  or  developed  to  warrant  its 
use.  To  be  more  exact.  Mr.  Arnold's  figures  for  the 
cost  per  locomotfve-mile  of  operating  the  division, 
were  as  follows  : 

1.  From  the  Railroad  Gazette.  This  article  is  of  interest  as 
showing  the  drift  of  sentiment  among  steam-railroad  men. 


Steam.     Electricity. 

Operating  expenses   23.05  i5-8o 

Fixed  charges    1.13  7.83 

Total    24.18  23.63 

This  shows  clearly  to  the  engineer  that  the 
point  of  attack  is  the  excessive  7.83  cents  cost  per 
locomotive-mile,  due  to  excessive  cost  of  electric 
installation.  The  capital  invested  in  boilers,  en- 
gines, generators,  transmission  lines,  motors,  etc., 
can  be  greatly  reduced  by  the  use  of  alternating 
current,  but  engineers  have  been  unable,  so  far,  to 
make  practical  a  motor  which  will  operate  with  a 
single-phase  alternating  current  and  fulfill  the  rigid 
requirements  of  railroad  work.  Many  attempts  have 
been  made  to  perfect  this  type  of  motor  and  several 
of  the  larger  electrical  companies  claim  to  have 
solved  the  problem,  but  experience  has  not  yet  dem- 
onstrated the  correctness  of  these  claims.  Three- 
phase  systems  have  been  built,  notably  the  Berlin- 
Zossen  experimental  line,  but,  after  all,  these  sys- 
tems are  but  a  step  from  direct  current  to  single- 
phase.  It  has  been  the  history  of  many  of  the 
world-advances  in  applied  science,  that  having  once 
demonstrated  and  proved  first  principles,  the  means 
of  utilizing  them  were  soon  forthcoming.  With  the 
brightest  specialists  of  the  world  working  for  the 
perfection  of  the  single-phase  motor,  it  is  expected 
to  become  a  reality.  Not  until  then  will  the  steam- 
road  manager  need  to  consider  the  advisability  of 
discarding  the  steam  locomotive  for  through-freight 
and  passenger  traffic.  Even  then  there  is  a  nice 
problem  to  be  solved,  and  all  conclusions  will  have 
to  be  reduced  to  a  clollars-and-cents  basis.  To  in- 
duce voluntary  transformations,  electrification  must 
show  a  saving  in  cost  of  operation  equal  to  the  in- 
terest on  the  new  property  and  on  the  loss  in  dis- 
posing of  the  old  property.  When  congested  ter- 
minals, such  as  the  Pennsylvania  and  the  Central 
in  New  York  city,  and  short  branch  lines  arc  elec- 
trified extensions  of  the  system  may  be  based  on 
ascertained  advantages. 


Power  Possibilities  of  the  Victoria  Falls 
of  the  Zambesi. 

English  technical  journals  discern  a  great  future 
for  the  project  to  utilize  by  electi-ical  tr,ansmission 
a  portion  of  the  enormous  power  of  the  cataract 
known  as  Victoria  Falls  on  the  Zambesi  River  in 
South  Africa — "a  cataract,"  says  Feilden's  Magazine, 
"situated  entirely  within  British  territory,  and  ad- 
mitted to  be  the  most  magnificent  waterfall  in  the 
world."  I  '  ' 

Described  in  the  native  language  as  Mosisa-tunya 
—"smoke  sounds  there" — this  cataract  is  bounded  on 
three  sides  by  lofty  ridges,  which,  together  with  nu- 
merous islands  scattered  over  the  river,  are  thickly 
covered  with  luxuriant  vegetation.  The  falls  are 
caused  by  a  gigantic  rent,  extending  across  the  river, 
in  the  basaltic  rock  which  forms  the  bed.  The  cleft 
in  the  rock  is  upward  of  400  feet  in  depth,  and  nearly 
a  mile  in  length.  Into  this  chasm,  nearly  2l4  times 
the  depth  of  Niagara,  the  river  plunges  with  a  thun- 
derous roar,  sending  aloft  columns  of  spray  that  may 
be  seen  for  a  distance  of  20  miles,  it  is  said.  Im- 
mediately below  the  falls  the  flow  of  the  river  is 
checked  by  a  rocky  wall,  the  only  outlet  being  a 
narrow  channel  cut  through  this  barrier. 

Interesting  as  the  Victoria  Falls  may  be  to  the 
sightseer,  they  possess  still  greater  interest  from  an 
engineering  point  of  view.  The  total  energy  running 
to  w-aste  has  been  estimated  by  Mr.  Francis  Fox 
at  35,000,000  horsepower,  and,  even  allowing  for  a 
great  reduction  in  the  dry  season,  the  available  source 
of  power  is  practically  illimitable.  Compared  with 
the  available  capacitv  of  7,000,000  horsepower  at  Ni- 
agara, the  Victoria  Falls  stand  forward  as  the  great- 
est available  source  of  energy  in  the  world,  and  it 
is  interesting  to  learn  that  steps  are  being  taken  by 
the  African  Concessions  Syndicate  for  the  purpose 
of  preparing  for  the  establishment  of  a  power  sta- 
tion on  the  Zambesi  River.  Before  anything  can  be 
done  the  site  must  be  carefully  surveyed,  and  it  is 
estimated  that  the  total  expenses  in  this  direction 
will  amount  to  about  iio.ooo.  The  Trunk  Railway 
is  now  completed  to  within  70  miles  of  the  falls, 
and  before  next  March  it  should  have  reached  that 
point,  when  the  surveying  expedition  will  be  sent 
forward.  On  completion  of  the  survey  the  details 
of  the  power  scheme  will  be  arranged,  and  the  power 
company  will  be  incorporated. 

Large  markets  for  power  are,  of  course,  necessary 
for  the  purpose  of  making  the  proposed  company  a 
commercial  success,  and  it  is  fortunate  that  the  main 
essentials  exist  in  the  shape  of  a  fertile  and  well- 
watered  counto'.  possessing  an  excellent  climate,  and 
in  every  way  suitable  for  the  growth  of  a  white  pop- 
ulation. Those  who  are  well  acquainted  with  the 
country  speak  of  it  as  one  that,  within  a  reasonable 
radius  of  the  falls,  is  more  richly  endowed  than  any 
other  equal  area  of  the  earth's  surface  with  minerals, 
and  more  particularly  with  gold,  copper,  iron  and 
coal.  These  features  inevitably  mean  a  large  in- 
crease of  population,  and  the  creation  of  important 
industries,  which  will  afford  scope  for  the  operations 
of  the  power  company.  The  existing  Rhodesian  rail- 
ways will  probably  be  large  consumers  of  energy, 
and  the  various  gold-mining  centers  should  take  a 
considerable  amount  of  power. 

It  is  declared  that  the  gold-mining  industrj-  of 
Rhodesia  is  in  a  most  satisfactory  condition,  and 
that  the  output  has  reached  the  total  of  23.000  ounces 


monthly.  The  gold-mining  future  of  Rhodesia  will 
probably  be  largely  connected  with  the  extensive 
deposits  of  low-grade  ore,  which,  as  experience  in 
the  Rand  has  shown,  is  more  profitable  in  the  long 
run  than  showy  patches  of  highly  mineralized  reef, 
and,  of  course,  requires  power  for  suitable  working. 
With  regard  to  copper,  it  may  be  mentioned  that 
a  belt,  50  miles  wide,  has  been  traced  for  a  distance 
of  100  miles,  some  250  miles  north  of  Victoria  Falls. 
This  will,  no  doubt,  constitute  one  of  the  chief  copper 
fields  in  the  world,  and  in  due  time  it  will  inevitably 
attract  a  large  population,  and  account  for  a  large 
consumption  of  energy.  Extensive  iron  fields  have 
been  discovered  close  to  the  falls,  and  the  working 
of  these  will  give  rise  to  a  very  considerable  demand 
for  power.  IMoreover,  as  at  Niagara,  various  man- 
ufacturing industries  may  be  established  near  the 
central  source  of  power,  and  these  will  constitute  an 
important  market   for  electrical   energy. 

But  the  possibilities  of  the  proposed  power  station 
are  still  greater,  for  by  the  long-distance  transmis- 
sion of  power,  various  other  districts  of  South  Africa 
could  be  supplied  with  current.  It  is  considered 
probable  that  a  transmission  of  600  miles  could  be 
accomplished  if  the  need  were  to  arise,  as  it  cer- 
tainly would  after  the  Victoria  Falls  power  station 
had  been  inaugurated.  A  transmission  system  of 
300  miles  would  cover  the  Wankie  coal  fields,  Bul- 
awayo,  the  Gwelo,  Sebakwe,  Selukwe,  Lomagunda 
and  Hartley  gold  fields,  the  newly,  discovered  north- 
ern copper  fields,  and  nearly  i.ooo  miles  of  railways. 
The  various  gold  fields  mentioned  have  been  dis- 
covered and  opened  up  within  a  period  of  10  years 
over  a  tract  of  country  about  the  size  of  Central 
Europe,  but  with  a  population  of  a  few  thousands, 
and  it  is  not  difficult  to  imagine  what  will  happen 
when  millions  are  at  work  instead  of  thousands.  A 
transmission  system  of  600  miles  radius  would  in- 
clude the  wdiole  of  the  gold  fields  of  South  Africa 
and  a  large  proportion  of  its  railways.  The  area 
covered  would  be  inclusive  of  all  Rhodesia,  Bechuana- 
land,  and  the  Transvaal,  as  well  as  the  greater  pari 
of  Portuguese  Mozambique,  German  Southwest 
.Africa,    Portuguese   West   Africa    and  the   Congo. 

The  ultimate  development  of  the  scheme  is  so 
enormous  that  it  is  somewhat  difficult  to  grasp  its 
probable  future.  The  project  will  require  the  ex- 
penditure of  millions,  and  many  years  will  elapse  be- 
fore it  can  be  fully  developed;  but  the  fact  remains 
that  in  a  country  combining  great  natural  advantages, 
there  is  a  central  source  of  power  sufficient  for  all 
purposes. 
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Testing     of     Electrom.\gnetic     Machinery     and 
Other  App.*r.\tus.      By  Bernard  Victor   Swenson 
and   Bndd   Frankenfield.     New  York:     The   Mac- 
millan  Company.     1903  .  Pp.    (5'/^  by  8•^  inches), 
420,   with   147   illustrations.     Price,  $3. 
The  testing  of  direct-current  electromagnetic  ma- 
chinery  is    treated    in    this   work,    more    particularly 
for  the  benefit  of  the  college  student  in  pursuing  his 
laboratory  courses,  though  at  the  same  time  it  may 
be   used   as   a   work  of   reference  by   engineers,      A 
major  portion  of  the  matter  contained   is   upon  dy- 
namo-electric   machinery    and    is   based    upon    notes 
which  were  previously  used  by  the  authors  in  their 
work  in  the  laboratories  of  the  University  of  Wis- 
consin. 

After  a  few  pages  upon  the  general  methods  to 
be  followed  in  making  and  properly  writing  up  an 
experiment  and  also  upon  the  laboratory  instruments 
used  the  book  contains  96  experiments  upon  direct- 
current  machinery.  Each  experiment  is  complete  in 
itself,  which  is  an  important  feature;  that  is,  no 
references  are  made  in  one  experiment  to  data  con- 
tained in  another,  so  that  it  is  possible  for  the  in- 
structor in  using  this  book  to  arrange  the  order  of 
the  work  to  conform  to  his  ideas  and  the  individual 
needs  of  his  students.  In  general,  the  order  fol- 
lowed in  each  experiment  is  first  to  give  references 
for  parallel  reading:  next,  the  object  of  the  experi- 
ment is  stated ;  this  is  followed  by  a  brief  discus- 
sion on  the  theory  and  method;  then  the  apparatus 
to  be  used  is  described,  with  the  connections,  fol- 
lowed by  a  sample  set  of  readings,  the  data  being 
similar  to  those  the  student  may  expect  in  his  par- 
ticular test.  Following  the  data,  curves  are  drawn 
where  possible  to  represent  the  results  graphically. 
The  book  is  well  illustrated  with  pictures  of  the 
different  apparatus  and  curves  showing  results  of 
tests. 


Electric  Coal-carrying  Road  in  Indian 
Territory. 
The  Indian  Territory  Traction  Company  of  Soutli 
McAIester,  Ind.  Ter,.  has  completed  nine  miles  of 
road  and  12  more  miles  is  to  be  immediately  con- 
structed. The  completed  portion  touches  at  five 
coal-mining  towns,  and  wdien  completed  the  sj-stem 
will  serve  as  a  connection  for  all  of  the  coal-mining 
towns  and  camps  in  that  section.  The  road  is  oper- 
ated under  a  franchise  which  was  granted  by  the 
federal  government.  It  has  a  right-of-w-ay  of  ico 
feet  width  through  the  country  and  60  feet  wide 
through  the  towns.  In  addition  to  passengers  the 
company  will  haul  the  mails  and  express  matter. 
.A  freight  service  may  be  inaugurated  when  the  road 
is  completed.  M.  E.  Williams  of  South  McAIester 
is  superintendent. 
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CORRESPONDENCE, 


Great  Britain. 

London,  February  13. — For  the  Underground  Elec- 
tric Railways  Company  of  London  an  order  has  just 
been  placed  for  a  number  of  electric  elevators  for  the 
tube  railways  which  will  be  worked  by  the  company 
from  its  power  house  at  Lots  Road,  Chelsea.  The 
order  amounts  to  $1,750,000  and  is  said  to  be  the 
largest  of  its  kind  ever  placed  either  in  England 
or  abroad.  At  some  stations  along  the  tube  railways 
in  question  there  will  be  four  elevators  and  at  others 
there  will  be  six.  All  the  cages  will  be  of  non- 
inflammable   material. 

The  opening  of  the  Great  Northern  and  Cily  Elec- 
tric Railway  has  had  to  be  postponed  for  a  month, 
greatly  to  the  disappointment  of  all  concerned.  The 
reason  is  that  the  inspecting  officers  of  the  Board  of 
Trade  are  not  quite  satisfied  with  some  little  details, 
and  to  put  them  in  proper  order  will  take  a  few- 
weeks. 

As  stated  a  few  weeks  back,  a  taxpavers'  meeting 
of  the  St.  Marylebone  (London)  Borough  Council 
rejected  a  proposal  to  continue  the  council's  bill  in 
Parliament  for  the  acquisition  of  the  company's  elec- 
tric-supply undertaking  in  its  area,  although  the 
local  authority  was  ordered  to  do  so  by  an  award 
of  the  arbitrator  appointed  to  settle  the  price  to  be 
paid.  The  only  thing  left  to  do  then  was  to  take 
a  poll  of  the  whole  of  the  taxpayers,  and  this  has 
now  resulted  in  a  majority  of  over  i,oco  in  favor  of 
continuing  the  bill.  The  way  is  therefore  cleared 
at  last  to  some  extent,  although  the  manner  in  which 
nearly  $6,ooo,oco  is  to  be  borrowed  is  not  verj'  clear. 
As  before  pointed  out,  the  Electric  Supply  Company 
can,  by  an  order  from  the  courts,  call  for  an  imme- 
diate settlement,  which  would  mean  the  levying  of  a 
special  rate  of  nearly  $5  per  taxpaj-er.  Little  fur- 
ther is  likely  to  be  attempted,  however,  until  the 
council's  bill  has   received  parliameniar\'   sanction. 

The  conference  which  I  noted  was  to  take  place, 
at  the  instance  of  the  engineering  standards  com- 
mittee was  duly  carried  through.  There  was  a  very 
large  attendance  of  consulting  engineers,  manufac- 
turers and  central-station  engineers  on  both  days 
during  which  the  conference  was  held.  An  animated 
discussion  took  place  upon  the  various  questions 
already  mentioned,  and  the  meeting  did  not  break 
up  until  late  in  the  afternoon.  On  the  second  day 
the  question  of  standardizing  motor  cars  and  speeds 
was  dealt  with  at  great  length.  It  is  proposed  that 
the  committee  shall  consider  the  various  points 
raised  and  then  present  a  report.  The  meetings 
were  not  open  to  the  press,  so  that  no  further  de- 
tails are  available  until  the  report  in  question  is 
presented. 

A  great  shock  was  experienced  when  it  became 
known  that  Mr.  McMillan,  the  respected  and  hard- 
working secretary  of  the  Institution  of  Electrical 
Engineers,  had  died.  A  fortnight  ago  he  was  pres- 
ent at  the  fortnightly  meeting,  and  his  death  is  more 
sad  because  of  the  strong  suspicion  that  it  was 
accelerated  by  overwork. 

The  dates  and  details  of  the  visit  of  the  Iron 
and  Steel  Institute  to  the  United  States  upon  the 
invitation  of  Mr.  Andrew  Carnegie  have  now  been 
settled.  The  autumn  meeting  of  the  Institute  will 
take  place  in  New  York  on  October  24th,  25th  and 
26th  next,  after  which  there  will  be  an  excursion  to 
Philadelphia.  Washington.  Pittsburg,  Cleveland. 
Niagara  Falls  and  Buffalo,  returning  to  New  York 
on   November   loth. 

Last  year  the  London  County  Council  promoted  a 
bill  in  Parliament  to  enable  it  to  carry  out  a  scheme 
of  "free"  or  assisted  wiring.  This  was  strongly  op- 
posed by  the  London  contractors,  as  I  have  more 
than  once  reported.  Now,  however,  a  conference  of 
the  London  borough  councils  is  to  be  held  to  urge 
the  County  Council  to  resuscitate  its  last  year's  bill. 
All  that  can  be  said  is  that  if  it  revives  the  measure 
in  the  same  form  it  will  be  a  further  waste  of  the 
taxpayers'  money.  On  the  other  hand,  if  the  County 
Council  agrees  to  acquire  the  statutory  authority'  to 
carry  on  free  wiring,  but  gives  the  actual  work  to 
the  contractors,  the  proposal  would  go  forward  un- 
opposed. 

The  Admiralty'"  is  erecting  a  wireless-telegraph 
station  on  the  southw-est  coast  of  Scotland.  This 
station  will  command  the  Irish  Channel. 

The  Fife  Electric  Power  Company,  another  of 
the  large  electric-power  companies  in  the  United 
Kingdom,  has  just  accepted  a  tender  for  a  2.0CO- 
horsepower  plant.  G. 


New  York. 


New  York,  February  20. — Durinj;  the  week  of 
April  4th  the  Automobile  Club  of  America  will 
conduct  a  serv^ice  test  of  motor  w^agons  in  this  city. 
The  test  will  be  restricted  entirely  to  automobile 
wagons  used  for  commercial  purposes,  and  electric, 
gasoline  or  steam  vehicles  will  be  admitted,  both 
foreign  and  American  made.  The  wagons  will  be 
placed  under  the  working  conditions  of  two  local 
express  companies.  Six  classes  have  been  arranged, 
the  various  classes  requiring  loads  of  from  1,000  to 
6,coo  pounds  dead  load.  Awards  will  be  made  in 
each  class  for  the  best  performance,  based  on  the 
economy  of  operation  in  time  and  fuel,  ratio  of  pay- 
ing load,  ton  mileage,  and  general  reliability  and 
availability  for  service.  Entry  blanks  may  be  ob- 
tained from  S,  K.  Butler,  secretary,  753  Fifth  Av- 
enue. 


Preparations  are  being  made  by  the  Navy  De- 
partment at  Washington  to  transfer  the  space- 
telegraphy  school  for  enlisted  men  from  Newport, 
R.  I.,  to  the  Navy  Yard  at  New  York,  where  better 
facilities  are  afforded  for  this  work.  It  is  intended 
to  assemble  here  all  men  under  electrical  instruction 
both  in  space  telegraphy  and  other  branches. 

A  decision  of  the  Appellate  Division  of' the  Su- 
preme Court  which  is  of  importance  to  Independent 
telephone  interests  was  handed  down  recently,  af- 
firming an  order  by  Justice  Clarke  at  Special  Term 
denying  a  motion  for  a  peremptory  writ  of  manda- 
mus asked  for  by  the  Independent  Telephone  Com- 
pany of  New  York  to  compel  Robert  Grier  Monroe, 
then  commissioner  of  water  supply,  gas  and  elec- 
tricity', to  issue  a  certain  permit.  The  company  had 
asked  for  a  permit  to  lay  and  maintain  telephone 
wires  in  the  low-tension  subway  and  have  additional 
subways  of  the  kind  constructed  in  various  localities. 
Commissioner  Monroe  refused  to  grant  the  permit 
on  the  ground  that  he  had  been  advised  that  the 
company  had  no  franchise  or  right  to  construct 
and  maintain  such  structures  and  fixtures  as  were 
asked   for. 

The  State  Board  of  Railroad  Commissioners  has 
made  public  its  report  for  the  quarter  ended  No- 
vember 30.  1903.  According  to  the  report,  conditions 
have  greatly  improved  on  the  Interborough  in  the 
Borough  of  Manhattan  since  the  last  report,  owing 
to  the  purchase  of  additional  power  from  the  Inter- 
urban.  The  attention  of  the  Brooklyn  Heights 
Company  was  called  to  the  improper  ventilation  of 
a  number  of  its  recently  constructed  cars,  and  these 
have  since  been  supplied  with  proper  ventilators. 
The  operation  of  cars  with  flat  wheels,  causing  an- 
noyance to  residents,  has  been  taken  up  with  the 
various  companies  and  a  more  thorough  inspection 
and  removal  of  such  wheels  has  been  ordered  by 
the  board.  During  the  quarter  ended  November  30. 
^903,  1.367  pairs  of  new  wheels  were  placed  under 
the  electric  cars  of  the  Interurban  Company.  The 
total  number  of  passengers  carried  in  the  city  of 
New  York  for  the  three  months  ended  November 
30th  last  was  263.S41.936  as  against  245.644.142  for 
the  corresponding  period  of  last  year,  an  increase  of 
18.197,794. 

New  companies  have  been  incorporated  recently  as 
follows:  United  Electrical  Manufacturing  Company, 
capital,  $50,000;  directors.  E.  F.  Buchanan.  A.  O. 
Brown  and  L.  G.  Young.  Physicians  Electrical 
Manufacturing  Company,  capital,  $10,000:  directors. 
F.  E.  Hodgskin.  G.  A.  Wingatc  and  A.  B.  Reed. 
Polyphase  Ignition  System  Companv,  capital. 
$50.coo:  directors.  R,  L.  Heiteme\-cr,  G.  G.  Schreiber 
and   W.    B.    Symmcs. 

The  model  of  the  rapid-transit  subway  which  is 
to  be  displayed  at  the  St.  Louis  Exposition  is  now 
completed  and  is  on  exhibition  at  the  rooms  of  the 
rapid  transit  commission.  The  interior  of  the  model 
is  lighted  with  small  electric  bulbs.  Looking  through 
the  spectator  will  get  a  view  back  into  a  section  of 
tunnel,  equipped  with  tracks,  signal  appliances  and 
hghts,  and  with  tiny  electric  trains  at  intervals.  A 
brass  plate  on  the  front  of  the  table  explains  tbat 
this  is  the  New  York  subway,  designed  by  William 
Barclay  Parsons,  chief  engineer.  O. 


New  England. 

Boston.  February-  20. — There  was  a  prolonged  de- 
bate in  the  Massachusetts  House  of  Representatives 
on  Thursday  of  this  week  over  the  proposition  to 
limit  the  franchises  of  all  public-service  corpora- 
tions to  a  20-year  period.  Dr.  Garst,  the  member 
who  is  sponsor  for  the  bill,  was  able  to  secure  a  roll- 
call  record  of  the  members  of  the  Flouse,  with  quite 
a  flattering  vote  in  support  of  his  contention,  al- 
though the  verdict  went  against  him. 

The  Legislature  defeated  this  week  the  scheme 
for  an  electric  railway  through  the  North  Shore 
summer  resorts  of  Massachusetts,  which  met  with 
opposition  from  a  large  number  of  the  wealthy  sum- 
mer residents  of  the  communities  threatened  w-ith 
"invasion." 

Complaints  from  the  city  of  Salem  relative  to  the 
senice  of  the  Boston  and  Northern  Street  Raihvay 
Company  in  Essex  County  have  been  investigated 
by  the  railroad  commissioners  and  they  have  as- 
sured the  petitioners  that  they  concur  in  the  matter 
and  will  insist  upon  the  carrying  out  of  plans  which 
the  company  has  in  contemplation  for  the  remedying 
of  defects  brought  to  the  commission's  attention. 

Payment  of  the  claims  of  creditors  of  the  Worces- 
ter and  Southbridge  Street  Railway  Company  began 
this  week,  and  steps  were  also  taken  to  form  a  new 
company,  with  $700,000  capital,  to  acquire  the  prop- 
erty at  the  auction  sale  which  is  contemplated  for 
the  securing  of  a  good  title  to  the  franchise  and 
equipment.  The  new-  company  will  take  the  name 
of  Worcester.  Southbridge  and  Sturbridge  Street 
Railway  Companj'  and  will  acquire  the  Southbridge 
and  Sturbridge  and  the  Rochdale  and  Charlton 
Depot  roads.  It  is  understood  that  W,  E.  Rice,  who 
has  been  prominent  in  the  adjustment  of  aft'airs.  will 
be  president  of  the  new  company.  General  Rock- 
wood  Hoar,  Charles  H.  Thayer.  Fred  Thayer  of 
Woonsockct,  R.  I.,  and  George  W.  Wells  are  among 
the  directors. 

The  annual  report  of  the  New  Hampshire  rail- 
road commissioners,  made  public  this  week,  gives 
a  summary  of  the  operations  of  the  electric  roads 
oi  that  state  for  the  last  year  which  is  not  ver\'  sat- 
isfactory. The  Manchester  Street  Raihvav  Company 
is  the  only  ppe  gf  the  18  jn  New  Hampshire  which 


earned  a  dividend.  The  electric  raihvays  of  the 
state  operate  228  miles  of  track.  They  report  $3,- 
552,119  stock,  $2,066,000  bonds,  and  $1,109,003  lia- 
bilities. The  gross  income  was  $834,894;  operating 
expenses.  $796,795;  taxes  and  interest,  $103,250; 
deficit,   $65,161. 

At  Springfield.  Mass.,  in  the  Superior  Court,  suit 
has  been  brought  against  the  Springfield  Street  Rail- 
way Company  to  recover  damages  for  alleged  noise 
and  jarring  experienced  by  residents  in  propert>' 
adjacent  to  the  company's  power  house.  There  are 
four  cases,  and  the  sum  named  is  $2,000  in  each. 

The  electric-light  commissioners  of  Massachusetts 
have  authorized  the  Maiden  Electric  Light  Company 
to  issue  $100,000  additional  capital  stock  at  $145  a 
share. 

The  Westerly  Railway  and  Lighting  Company  of 
Stonington,  Conn.,  has  filed  a  certificate  of  incor- 
poration with  the  Connecticut  secretary  of  state. 
The  capital  authorized  is  $200,000  common  and  $200,- 
oco  preferred.  B. 


Ohio. 

Cleveland,  February  20. — The  appointment  of 
George  T.  Bishop  as  receiver  of  the  Eastern  Ohio 
Traction  Company  a  few  days  ago  did  not  'cause 
much  surprise  among  traction  men  here.  Mr.  Bishop 
was  until  a  short  time  ago  president  and  general 
manager  of  the  company.  Last  year  the  profits  from 
operating  the  properties  were  about  $3,639  less  than 
the  fixed  charges.  The  outstanding  bond  issue  is 
$1,893,000.  and  if  the  stockholders  are  not  willing 
to  put  in  the  extra  money  the  property  will  probably 
be  sold  for  the  benefit  of  the  bondholders.  The 
Eastern  Ohio  Traction  Company  is  made  up  of  the 
Cleveland  and  Eastern,  the  Cleveland  and  Chagrin 
Falls  and  the  Chagrin  Falls  and  Eastern. 

The  Cuyahoga  countj-^  commissioners  have  let  the 
contract  for  lighting  the  county  buildings  to  the 
Cleveland  Light  and  Power  Company  at  i2^/->  cents 
a  kilow-att.  less  60  per  cent.  Under  the  old  contract 
with  the  Williams  Publishing  and  Electric  Company 
the  scale  was  the  same,  less  50  per  cent.  The 
Cleveland  Light  and  Power  Company  is  the  suc- 
cessor  of  the   Williams  company'. 

W.  G.  Wagenhals  is  interested  in  an  extension  of 
the  Ohio  River  and  Columbus  road  from  Aberdeen 
through  Manchester  to  Portsmouth,  where  it  is 
planned  to  connect  with  the  Cincinnati.  Georgetown 
and  Portsmouth.  People  along  the  line  will  be 
asked  to  take  a  certain  amount  of  stock. 

The  Youngstown  and  Southern  lias  purchased  a 
site  at  Youngstown  for  its  power  house.  Together 
with  the  right-of-way  the  consideration  is  $38,000. 

The  survey  of  the  Springfield,  Troy  and  Piqua 
Traction  Company's  line  has  been  completed.  Gen- 
eral W^  P.  Orr  of  Piqua  is  interested  in  having  the 
line  built,  and  at  a  meeting  called  a  few  days  ago 
he  assured  tlie  officers  of  support  from  his  city. 
This  is  one  of  the  lines  in  which  the  late  ex-Gov- 
ernor Bushnell  was  interested. 

The  Snell  Motor  Car  and  Truck  Company  of  To- 
ledo has  been  incorporated  with  a  capital  stock  of 
$125,000.     Samuel  Snell  and  others  are  interested. 

The  Lagonda  Western  Railway  Company  of 
Springfield  has  been  incorporated  to  build  a  line 
from  Mitchell  Avenue  to  Lagonda  Avenue  in  Spring- 
field. The  capital  stock  i^  $25,000,  and  the  incorpo- 
rators are  George  R.  Glessner,  A.  C.  Funk  and 
others. 

The  following-named  officers  have  been  elected  by 
the    Electrical     Contractors'    Association     of    Ohio:  . 
President.  C.   C.  Bateson,  Cleveland :  vice-president, 
i\I.  S.  Brown,  Columbus;  treasurer.  J.  C.  McMaster, 
Columbus :  secretary.  T.  D.  McCall,  Toledo. 

The  Cincinnati  Gas  and  Electric  Company  has 
awarded  another  contract  for  20,000.000  bushels  of 
coal,  making  60.000.000  bushels  ordered  \vithin  the 
last  few  months.  It  is  to  be  delivered  within  the 
next  five  years  at  the  rate  of  3,000,000  or  4,000,000 
Isusbels  a  year. 

All  traction  companies  in  Ohio  have  made  a  poorer 
showing  for  January  than  last  year,  owing  to  the 
enormous  increase  in  expenses,  due  to  the  ex- 
tremely cold  weather.  February  may  be  better,  but 
there  has  been  so  much  cold  weather  that  it  cannot 
be  a  great  improvement  over  the  previous  month. 
The  return  of  favorable  weather  conditions  will  likely 
result  in  a  better  showing  for  the  remainder  of  the 
year. 

The  Findlay,  Forest  and  Marion  Railway  Company 
has  been  incorporated  with  a  capital  stock  of  $10,000. 
Claude  Meeker,  the  well-known  broker  of  Columbus, 
H.  E.  Armbruster.  M.  B.  Earnhart  and  others  are 
among  the  incorporators.  O.  M.  C. 


Michigan. 


Detroit,  February  20. — The  DeForest  company  pro- 
poses to  erect  ~a.  station  in  Port  Huron  for  the 
transmission  of  messages.  The  station  is  to  be  op- 
erated  in    connection   with    the  marine   service. 

There  was  a  rumor,  which  was  started  in  Chicago. 
that  the  ■Michigan  Central  Railroad  Companj''  would 
build  a  third  track  on  its  right-of-wav  between  De- 
troit and  Jackson  for  an  electric  line.  Michigan 
Central  officials  sav  this  is  not  true.  The  road  needs 
all  the  trackage  facilities  it  can  get  for  its  steam 
business,  and  there  is  no  prospect  of  going  into 
electric    transportation    in    the    territory    mentioned. 

The  Michigan  suburban  railway,  running  between 
St.  Johns  and  Lansing,  is  again  in  regular  opera- 
tion, after  having  beeq  out  pf  commission  for  about 
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three   weeks   on   account    of    the    snow     and     cold 
weather. 

W.  H.  Seymour  of  Flint  has  bought  the  Union 
Traction  Company's  property  and  franchise  in  Tus- 
cola County  at  sheriff's  sale,  to  be  used  for  the 
Lapeer  branch  of  the  Saginaw-Flint  electric  road. 
The  Union  Traction  Company  tried  to  build  a  road 
between   Flint   and   Saginaw    two  years   ago. 

Despite  the  talk  of  a  municipal  lighting  plant,  the 
common  Council  of  Mt.  Clemens  voted  unanimously 
to  give  a  five-year  contract  to  the  Mt.  Clemens  Elec- 
tric Company  at  $57.12  a  light,  a  few  cents  cheaper 
than  the  former  contract. 

The  electric-light  plant  at  West  Branch  is  out 
of  commission.  The  big  dam  owned  by  the  electric- 
light  company  went  out  Monday,  and  the  upper  dam 
is  so  blocked  that  the  machinery  of  the  plant  cannot 
be  run. 

The  Chicago  Railway  Equipment  Company,  which 
took  over  the  Monarch  Brake  Beam  Company  of 
Detroit  and  the  Sterlingworth  Supply  Company  of 
Easton,  Pa.,  will,  it  is  understood,  remove  all  its 
plants  and  headquarters  to  Detroit,  where  it  has  a 
new  power  plant  adjoining  the  Solvay  Process 
Works.  The  comoanv  has  branches  in  Jersey  City, 
Walkerville   and    Montreal. 

The  race  bank  gave  way  Monday  at  Centerville, 
leaving  the  Centerville  Water  and  Electric  Light 
Companj^  without  power.  The  town  would  have 
been  without  lights  entirely  and  without  fire  pro- 
lection  had  not  power  been  supplied  from  the  Mich- 
igan  Central   WJoolen   Company. 

The  Buchanan  (Mich.)  Power  Company  has  sub- 
mitted a  proposition  to  the  directors  of  the  Chicago 
and  South  Shore  Railway  Company  to  furnish  power 
from  its  plant  at  Buchanan  sufficient  to  operate  cars 
on  the  interurban  system.  It  is  proposed  to  run 
a  heavy  copper  cable  a  distance  of  26  miles  and_  to 
establish  stations  at  Laporte  and  Michigan  City. 
There  is  a  report  that  in  the  event  of  such  a  con- 
tract being  made  canitalists  will  organize  a  company 
to  build  an  electric  line  from  Michigan  City  to 
Buchanan   and   other    Michigan    points. 

Henry-  C  Hayes  of  Dexter,  Mich.,  has  entered 
into  the  Eclipse  Manufacturing  Company  of  Detroit, 
and  the  company,  with  increased  capital,  will  go  into 
the  extensive  manufacture  of  a  patent  trolley  base 
which  it  controls.  The  product  has  been  limited, 
owing  to  lack  of  capital  to  extend  the  business.  The 
officers  are:  President  and  manager,  James  Ker- 
math ;  vice-president,  Thomas  E.  Piper :  secretary 
and  treasurer,  Henry  C  Hayes.  Among  the  directors 
are  A.  F.  Beal,  Fred.  Wittmaack  and  Walter  Ox- 
toby.  .  C  G.  W. 


Indiana. 

Indianapolis,  February  22. — The  Fountain  and 
Warren  Traction  Company  is  preparing  to  build  an 
interurban  line  from  Covington  east  to  Lafayette 
during  the  summer.  It  is  understood  that  the  line 
will  ultimately  be  extended  to  Danville,  111. 

The  surveying  corps  of  the  Columbus,  Greensburg 
and  Richmond  Traction  Company  has  reached  Rich- 
mond and  completed  the  preliminary  survey  of  the 
road.  This  line  is  to  be  the  middle  link  of  a  line 
reaching  east  into  Ohio  and  southwest  to  Louisville. 
At  a  meeting  held  in  Ft.  Wayne  on  the  17th  inst. 
by  the  owners  of  the  Ft.  Wayne  Traction  Company 
il  was  voted  to  change  the  name  to  the  Fort  Wayne 
and  Wabash  Traction  Company.  This  change  was 
made  to  include  the  interurbans  running  to  Logans- 
port  and  ultimately  from  Lima,  Ohio.  George  F. 
McCulloch,  president  of  the  Union  Traction  Com- 
pany, no  longer  holds  interests  in  Ft.  Wayne  and 
other  northern  lines.  The  real  heads  of  the  trac- 
tion interests  in  Ft.  Wayne  and  vicinity  are  Phila- 
delphia capitalists  and  Henry  C.  Paul  and  F.  B. 
Flemming  of  Ft.  Wayne,  and  James  Murdock  of 
Lafayette.  These  men  also  control  the  city  lines 
at  Wabash,  Logansport  and  Lafayette  and  own  the 
Wabash  and  Logansport  interurban  line,  the  Wabash 
River  traction  line  and  the  Rochester  and  Northern 
traction  line.  It  is  the  intention  to  extend  the  in- 
terurban service  into  Elkhart,  St.  Joseph,  Fulton, 
Marshall  and  Kosciusko  Counties.  Engineers  are 
now  working  on  the  extension  of  the  new  line,  and 
developments  during  the  coming  summer  are  ex- 
pected  to  be   proportionately   large. 

Numerous  suits  have  been  filed  in  Madison  and 
Delaware  Counties  on  account  of  the  recent  increase 
in  the  fares  demanded  by  the  Indiana  Union  Trac- 
tion Company.  The  complaints  all  set  forth  that 
the  conductors  refused  to  accept  five-cent  fares  and 
ejected  passengers  from  the  car.  It  is  charged  that 
the  fares  are  not  uniform  throughout  the  system. 
Business  men  of  Anderson  will  bring  a  suit  to  de- 
termine whether  a  car  line  that  is  a  common  carrier 
can  charge  more  in  one  county  than  it  does  in  another 
on  lines  connecting  two  county  seats.  It  is  gen- 
erally believed  that  the  company  will  be  compelled 
to  revise  its  schedule  of  fares  or  encounter  so  much 
trouble  on  the  cars  and  in  the  courts  that  the  in- 
creased fares  will  be  more  than  consumed  by  litiga- 
tion. The  company  has  already  reduced  the  fare 
between  Alexandria  and  Orestes  from  10  to  five 
cents,  the  former  price. 

Judge  Plummer  of  the  Wabash  Circuit  Court  has 
decided  that  the  $20,000  voted  to  the  Wabash  River 
Traction  Company  by  the  taxpayers  of  Noble  Town- 
ship three  years  ago.  is  to  be  refunded  to  the  tax- 
payers. There  are  singular  circumstances  connected 
with  this  matter.  The  company  refused  the  money, 
after  being  voted  and  paid  into  the  country  treasury, 


and  no  explanation  for  its  action  was  ever  given, 
the  line  being  built  precisely  as  required  under  the 
franchise.  The  real  cause  is  a  matter  of  conjecture 
among  the  county  officials. 

Farmers  in  many  portions  of  Indiana  complain 
of  the  scarcity  of  farm  labor.  They  say  that  the 
interurban  lines  which  are  being  constructed  have 
attracted  the  young  men  who  have  formerly  been 
employed  on  the  farms. 

City  Attorney  Warrum  of  Indianapolis  has  ad- 
vised the  Board  of  Public  Works  that  it  has  full 
power,  without  appealing  to  the  council,  to  order 
the  Indianapolis  Traction  and  Terminal  Company 
to  make  any  reasonable  extension  of  its  lines  after 
hearing  both  sides. 

The  Indiana  Supreme  Court  has  held  that  the 
franchise  granted  by  the  city  of  Boonville  to  the 
Boonvilie  Electric  Light  and  Power  Company  to 
supply  the  city  with  light,  power  and  heat,  is  void, 
because  the  ordinance  was  not  published,  as  provided 
in  the  statute.  The  court  says  that  the  act  of  iSpg, 
which  gives  the  citizens  power  to  reject  by  popular 
vote  any  franchise  granted  by  the  Town  Board,  on 
the  filing  of  a  petition  for  a  popular  election  within 
30  days,  applies  to  such  an  ordinance.  Therefore, 
ordinances  to  take  effect  in  the  future,  must  be 
published.  F. 


Southeastern  States. 

Charlotte,  -N.  C,  February  20. — The  announce- 
ment that  work  on  the  Appomattox  diversion 
scheme  near  Petersburg.  Va.,  will  be  affected  by 
the  recent  orders  issued  by  Frank  Jay  Gould  is  in- 
correct, it  is  stated,  for  the  reason  that  his  com- 
pany, the  Virginia  Passenger  and  Power  Company. 
has  no  connection  with  this  work,  for  which  $200,000 
has  been  appropriated  by  the  federal  government. 

The  Birmingham  (Ala.)  Railway,  Light  and  Power 
Company's  directors  have  resolved  on  $1,000,000  bond 
issue,  and  a  meeting  of  the  stockholders  has  been 
called  for  March  2rst  to  take  action  on  the  resolu- 
tion of  the  directors.  The  money  is  for  improve- 
ments, 

.  The  development  of  two  important  waterpowers 
near  Covington,  Ga.,  on  Alcova  River,  is  said  to  be 
practically  assured.  N.  S.  Turner,  W.  C.  Clark  and 
C.  H.  White  are  the  incorporators  of  a  company 
which  expects  soon  to  begin  the  work  of  develop- 
ment of  the  two  falls.  Thirty  thousand  dollars  has 
already  been  subscribed  to  the  stock  of  the  company. 
and  this  sum  will  be  considerably  increased.  It  is 
proposed  by  the  promoters  to  supply  power  for  light- 
ing the  city  of  Covington  and  for  operating  the 
Covington  and  Oxford  street  railway  and  other 
plants. 

The  new  electric-light  plant  at  Halls,  Tenn.,  has 
been  completed. 

The  Gainesville  (Ga.)  electric  street  railway  may 
make  an  extension  to  its  lines  out  Broad  Street 
soon.  L. 


Tex.,  by  W.  H.  Rose.  He  also  contemplates  build- 
ing a  street  railway  there. 

C.  J.  Spettae  of  Panhandle,  Tex.,  is  arranging  to 
install  anj  electric-light  and  power  plant  at  Port 
Lavaca,  Tex.  A  40-year  franchise  for  the  use  of  the 
streets  and  alleys  of  the  town,  which  was  held  by 
L.  Seabrook,  has  been  transferred  to  Mr.  Spettae. 
The  establishment  of  a  complete  waterworks  sys- 
tem is  also  proposed  by  Mr.   Spettae. 

Governor  Bernardo  Reyes  of  the  state  of  Nuevo 
Leon,  Mexico,  and  the  municipal  authorities  of  Mon- 
terey, Mexico,  are  nnxious  to  have  the  street-rail- 
way systems  at  Monterey  converted  into'  electric 
lines.  It  is  authoritatively  announced  that  Governor 
Reyes  will  be  most  liberal  in  granting  such  conces- 
sions as  may  be  necessary  to  protect  and  encourage 
the  investment  of  capital  in  that  enterprise.  It  is 
stated  that  the  properties  of  the  two  street-railway 
companies  now  operating  there  can  be  acquired 
cheaply.  A  long  exemption  of  time  and  other 
municipal  advantages  can  be  relied  on  by  a  new 
company  that  will  absorb  the  existing  ones  and 
apply  to  the  government  for  a  new  concession  to 
change  the  system  to  electric  transit.  Monterey  has 
a  population  of  more  than  80,000  people  and  is  the 
greatest  manufacturing  and  industrial  center  in  Mex- 
ico. Many  millions  of  dollars  of  American  capital 
is  invested  there  in  smelters,  iron  foundries  and 
other  manufacturing  plants.  It  is  claimed  that  the 
American  population  of  Monterey  exceeds  10,000 
people.  The  city  has  been  thoroughly  Americanized 
in  its  business  methods,  style  of  architecture  of  its 
buildings,  etc.,  during  the  last  15  years. 

Henry  T,  Lecert,  representing  a  New  York  syndi- 
cate, is  investigating  the  situation  at  San  Cristobal, 
Mexico,  with  the  view  of  establishing  an  electric- 
light  and  power  plant  at  that  place.  H. 


Texas  and  Mexico. 


Austin,  Tex.,  February  18. — The  Mexican  Trac- 
tion Company  of  the  City  of  Mexico  will  extend 
its  system  of  electric  railway  to  the  suburb  of  Co-  . 
Ionia  del  Pasee  and  will  traverse  a  number  of  streets 
of  that  nlace.  Application  has  been  made  by  the 
company  to  the  municipal  authorities  for  the  neces- 
sary   authority. 

Application  has  been  made  by  the  Electric  Tram- 
ways Company  of  the  City  of  Mexico  to  the  Depart- 
ment of  Public  Communications  for  authority  to 
build  a  line  of  electric  railway  from  Nino  Perdido, 
on  the  south  side  of  the  city,  to  Los  Angeles  on 
the  north  side,  and  to  thus  form  a  complete  circuit 
of  the  city. 

It  is  reported  that  Charles  Kratz.  who  owns  an 
extensive  tract  of  land  situated  near  Guadalaiara. 
Mexico,  is  organizing  a  company  in  St.  Louis,  Mo.. 
to  build  and  operate  an  electric  railway  Hne  from 
Guadalajara   to  his   property. 

The  electric  railway  which  is  being  built  from  the 
plant  of  the  Torreon  Smelting  Company  to  Torreon, 
Mexico,  will  be  completed  in  about  two  months. 
The  grade  for  the  road  is  nearly  finished.  The 
power  will  be  furnished  by  the  electric-power  plant 
at  Lerdo. 

An  electric-power  plant  will  be  installed  at  Ira- 
puato,  Mexico,  by  Richard  A.  Barkley  for  the  pur- 
pose of  furnishing  power  to  operate  his  four  large 
flour  mills,  paint  works  and  other  industrial  con- 
cerns. 

An  electric-power  plant  to  cost  about  $50,000  is 
to  be  installed  at  Vilardena.  Mexico,  by  the  Ameri- 
can-Mexico Mining  and  Development  Company  to 
furnish  power  for  the  machinery  at  its  mines.  Dr. 
W.  S.  Phillips  of  Chicago  is  president  of  the  com- 
pany. 

The  LTnited  Mining  and  Development  Company 
of  America  will  install  a  300-horsepower  electric 
plant  in  addition  to  the  400-horsepower  plant  which 
is  now  being  put  in  at  its  mines  situated  in  the 
Maconi  district  of  the  state  of  Queretaro.  Mexico. 

The  Rio  Tamasopa  Sugar  Compan}-  will  install  an 
electric-light  and  power  plant  on  its  large  plantation 
situated  near  Tamasopa,  Mexico.  The  proposed 
plant  will  also  furnish  power  for  operating  an  elec- 
tric-freight railroad,  which  is  to  extend  to  different 
parts  of  the  plantation.  Among  those  interested  in 
the  company  are  Dr.  John  B.  Cattic  of  Anderson, 
Ind. ;  C  A.  Smart  of  Wild  Rose,  Wis.,  and  Colonel 
Russell  B.  Harrison  of  Indianapolis,  Ind. 

An  electric-light  plant  is  to  be  installed  at  Uvalde, 


Northwestern  States. 

Minneapolis,  February  20. — The  city  of  Lexington, 
Neb.,  will  advertise  for  bids  for  a  franchise  to  in- 
stall  an   electric-light   plant. 

The  Union  Light,  Heat  and  Power  Company  of 
Fargo,  N.  D.,  has  arranged  for  improvements  to  the 
plant.  Machinery  has  been  ordered,  including  a 
1,500-Iight  motor-generator.  A  car  of  transformers 
has  also  been  ordered. 

The  Sutton  Electric  Light  and  Power  Company 
of  Sutton,  Neb.,  has  been  granted  a  franchise  for  an 
electric-lighting  plant  in  that  city,  and  will  proceed 
with   construction  at  once. 

On  March  7th  the  city  of  Shenandoah,  Iowa,  will 
vote  on  granting  a  franchise  to  the  Shenandoah 
Artificial  Ice  Company  for  a  plant  for  lighting,  healt- 
ing,  cooling  and  for  power  purposes. 

The  McBride-Downing  Electric  Company  of  St. 
Paul  was  awarded  the  contract  for  installing  a  high- 
tension  electric-lighting  system  at  Fort  Russell,  Wyo., 
for  $23,965. 

A  company  will  be  formed  for  the  purpose  of 
building  an  electric  line  from  Springview,  Neb.,  to 
Newport.  The  company  will  be  capitalized  at  $3,000,- 
coo.  E.  Lear  is  president  and  H.  L.  Millay,  sec- 
retary. 

Capitalists  at  Cresco  and  Osage,  Iowa,  will  build 
an  electric  railway  from  Decorah,  via  Cresco  and 
Osage,  to  Forest  City. 

Leo  Arimond  has  sold  his  electric-light  plant  at 
Dundee,  Wis.,  to  the  Dundee  Water,  Power  and 
Electric   Light  Company. 

The  Central  Electric  Company  has  leased  its  plant 
at  LaCrosse,  Wis.,  to  the  LaCrosse  Gas  and  Elec- 
tric Company  for  18  years. 

An  ordinance  has  been  passed  permitting  the  Fond 
du  Lac  and  Northeastern  Railway  Company  to  build 
an   electric  line  into  Fond  du  Lac. 

The  Chippewa  Valley  Electric  Railroad  Company 
has  filed  a  mortgage  for  $750,000,  given  to  the  Se- 
curit}'  Trust  Company  of  Camden,  N.  J.  Of  this 
amount  $250,000  will  be  used  for  the  construction 
of   new  lines.  R. 


Pacific  Slope. 

San  Francisco,  Februan.-  18. — T.  D.  Petch,  super- 
intendent of  the  Eureka  Lighting  Company,  while 
in  San  Francisco  on  business  stated  that  the  com- 
pany has  decided  to  go  ahead  with  its  power-plant 
project  on  the  Trinity'-  River.  This  plant  is  to  cost 
about  $500,000  and  the  preliminary  surveys  have 
already  been  made. 

The  management  of  the  North  Shore  electric  road 
has  let  the  contracts  for  the  construction  of  addi- 
tional storage-battery  plants  at  Sausalito  and  San 
Anselmo,  which,  when  finished,  will  give  the  com- 
pany ample  power  to  meet  the  requirements  of  the 
anticipated  increase  in  traffic  over  the  suburban 
system.  The  work  of  establishing  these  auxiliary 
stations  will  be  completed  late  in  the  spring,  in  time 
for   the   summer   service. 

The  Santa  Clara  A'alley  Transit  Company  has  filed 
articles  of  incorporation,  and  the  long-talked-of  elec- 
tric railway  between  San  Jose,  Palo  Alto  and  Alviso 
seems  to  be  an  assured  fact.  The  capital  stock  of 
the  company  is  placed  at  $1,000,000.  Rights-of-way 
have  been  secured  and  the  necessary  franchises  se- 
cured. 

The  Sierra  Nevada  Water  and  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $5,000.- 
cco,  with  Phoenix,  Ariz.,  as  the  principal  place  of 
business  and   San  Francisco  as  a  branch  office. 

At  the  regular  annual  meeting  of  the  United  Gas 
and  Electric  Company  held  In  San  Francisco,  J.  E.  - 
Green   was  elected  president,  and   C.  H.    Pennoyer, 
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secretarj'  and  superintendent.  A  good  financial  show- 
ing  was   made. 

The  first  cars  for  local  service  over  the  new  San 
Jose,  Los  Gatos  and  Interurban  electric  road  at  San 
Jose  have  been  put  in  operation,  running  between 
the  Market  Street  depot  of  the  Southern  Pacific 
railroad  and  a  point  outside  the  citj'  limits.  The 
cars  are  for  local  traffic  exclusively,  and  add  about 
2^2  miles  of  road  to  the  traction  facilities  of  the 
city. 

A  franchise  has  been  granted  to  Daniel  Murphy 
by  the  supervisors  of  San  Bernardino  for  the  con- 
struction of  an  electric-light  and  power  plant  in 
Needles,  Cal. 

The  city  trustees  have  accepted  the  offer  of  the 
California'  Gas  and  Electric  Corporation  to  light  the 
city  of  San  Rafael  on  -a  50-year  contract  at  the  rate 
of  $4,500  per  year,  a  saving  of  $300  a  year.  This 
calls  for  30  arc  lights  and  251  incandescent  hghts 
of  20  candlepower  each.  Extra  arc  lights  to  be 
furnished  at  the  rate  of  $82.80  each  and  extra  in- 
candescent lights  at  $6  each.  A. 


PERSONAL. 


Percival  E.  Pansier,  chief  clerk  of  the  Department 
of  Electricity  at  the  St.  Louis  Exposition,  is  in 
Chicago.  Mr.  Fansler  reports  that  the  demand 
for  space  in  the  Electricity  Building  exceeds  the 
supply  and  that  the  display  will  be  most  instructive 
and  attractive. 

Edw-ard"  N.  Lake,  formerly  chief  switchboard 
draftsman  for  the  AVestern  Electric  Company  and 
more  recently  of  the  engineering  staff  of  the  Chi- 
cago Edison  Company,  has  assumed  the  manage- 
ment of  the  switchboard  department  of  the  J.  Lang 
Electric   Company   of   Chicago. 

John  F.  Dusman,  chief  electrician  of  the  York 
County  (Pa.)  Traction  Company  and  the  York 
Street  Railway  Company,  has  tendered  his  resigna- 
tion to  accept  a  position  with  one  of  the  street- 
railway  companies  of  Baltimore.  Mr.  Dusman  is 
an  attentive  student  of  electrical  problems  and  a 
familiar   figure  at    electrical   conventions. 

William  J.  Hammer,  the  electrical  engineer  and  in- 
vestigator of  New  York,  was  in  Chicago  earlier  in 
the  week  on  his  way  to  Denver,  where  he  w^as 
booked  to  lecture  on  "Radium  and  Other  Radio- 
active Substances"  before  the  Colorado  Scientific 
Society  on  February  26th.  Next  week  Mr  Hammer 
will  lecture  on  the  same  subject  in  Duluth.  Mr. 
Hammer  has  delivered  this  his  latest  lecture  with 
great  success  before  the  Geographical  Society  of 
Johns  Hopkins  University  .at  Baltimore  and  the 
Academy  of  Arts  and  Sciences  at  Pittsburg. 

Walter  G.  McMillan,  secretary  of  the  Institution 
of  Electrical  Engineers,  died  at  Streatham,  England, 
recently  after  suffering  for  a  short  time  from 
pleurisy.  He  was  bcrn  in  1861  and  received  his 
education  in  Kings  College,  devoting  much  of  his 
time  to  scientific  w'ork.  Previous  to  the  time  (1S97) 
of  accepting  the  secretaryship  of  the  Institution  of 
Electrical  Engineers,  when  he  also  undertook  the 
editing  of  the  institution  journal,  he  held  several 
lectureships  in  chemistry  and  metallurgy  in  varioiis 
British  colleges.  He  was  a  member  of  many  sci- 
entific and  engineering  societies  and  the  author  of 
valuable  papers  and  books,  principally  on  electro- 
chemistry and  electrometallurgy'. 


ELECTRIC  LIGHTING. 

Major  R.  B.  Turner  will  receive  bids  until  March 
i6th  for  the  installation  of  an  electric-lighting  sys- 
tem at  Fort  Des  Moines,  Iowa. 

An  electric-light  company  has  been  organized  at 
Ness  City,  Kan.,  for  the  purpose  of  furnishing  light 
to  the  city.  The  plant  is  expected  to  be  in  operation 
in   two   months. 

The  Utah  County  Light  and  Power  Company  of 
Lehi,  Utah,  has  engaged  K  M.  Jones  to  superintend 
the  construction  0/  the  addition  to  its  plant  at  the 
mouth  of  American  Fork  Canyon. 

The  town  of  Waddingfon,  N.  Y.,  at  a  special 
election,  has  voted  to  sell  its  municipal  electric- 
light  plant  and  waterpow-er  and  rights  to  a  Canadian 
company  for  $3,750,  the  amount  which  remains  un- 
paid on  the  plant.  The  municipal  operation  of  the 
concern  has  not  proved   satisfactory. 

The  city  of  Ogden,  Iowa,  has  engaged  Dow  & 
Hadfield,  consulting  engineers  of  Ames,  Iowa,  to 
prepare  plans  and  specifications  for  a  city  lighting 
plant.  Specifications  will  be  draw-n  up  and  bids 
received  on  an  electric  plant  of  approximately  i,Soo 
lights,  a  gas  plant  of  i,Soo  lights,  and  a  combined 
gas  and  electric  plant.  Plans  will  be  on  file  at  the 
city  recorder's  office  after  February  26th,  Bids 
will  be  received  up  to  noon  of  March  15th. 

Germany  has  971  electric-lighting  and  power-gen- 
erating stations  supplying  current  to  municipalities 
or  districts.  Of  this  number  50  have  generating 
plants  equivalent  to  2,000  kilowatts  or  more.  Nine- 
teen of  the  50  large  stations  generate  both  direct 
and  alternating  current,  16  stations  produce  alter- 
nating current  only,  and  15  are  direct-current  plants. 
The  aggregate  capacity  of  these  50  stations  amounts 
to  271,479  kilowatts.  The  total  capacity  of  all  the 
electric-lighting  and  power  stations  is  about  400,000 
kilowatts.     The  largest  plant  is  at  Moabit    (Berlin), 


which,  including  its  sub-stations,  has  a  capacity  of 
26,523  kilowatts.  The  plant  at  Oberspree  (Berlin) 
has  a  capacity  of  25,423  kilowatts. 

The  directors  of  the  Deer  Creek  Water  and  Pow'er 
Company,  recently  incorporated,  met  at  Stewarts- 
town,  Pa.,  and  elected  officers.  James  H.  Gable  of 
York,  Pa.,  is  president,  and  Charles  F.  Ramsay  of 
^Stewartstown,  secretary.  The  company  will  construct 
a  dam  and  pow-er  plant  on  Deer  Creek,  one  mile  from 
Stewartstown,  to  furnish  water,  power  and  light 
to  that  town  and  vicinity.  The  work  of  constructing 
the  plant  will  begin  as  soon  as  the  weather  permits 
outdoor   work. 


ELECTRIC  RAILWAYS. 

The  gross  earnings  of  the  Louisville  (Ky.)  Rail- 
way Company  for  the  last  3'ear,  as  shown  by  reports 
at  the  annual  meeting,  were  $1,941,599.31.  The  oper- 
ating expenses  were  $1,050,125.98. 

Milton  H.  Smith,  president  of  the  Louisville  and 
Nashville  railroad,  has  agreed  to  lease  the  narrow- 
gauge  road  to  the  Louisville  (Ky.)  Railway  Com- 
pany, and  the  refitting  of  that  line  for  electric  cars 
W'ill  be  carried   out. 

The  Topeka  (Kan.)  Raihvay  Company  has  exe- 
cuted a  trust  deed  for  $1,250,000  to  the  American 
Trust  and  Savings  Bank  -of  Chicago.  The  deed 
covers  all  property  of  the  Topeka  Railway  Company 
and  provides  that  $300,000  can  be  used  in  building 
steel  bridges  and  re-equipping  the  power  plant. 

Fortunately  the  Pratt  Street  power  house  of  the 
United  Railways  and  Electric  Company  of  Baltimore 
was  not  destroyed  by  the  great  fire.  This  power 
house  consists  of  three  sections.  One  section,  the 
oldest,  contains  direct-current  machinery,  another 
section  contains  the  boiler  house,  and  the  third  the 
new  plant. 

Two  important  franchises  are  before  the  City 
Council  of  Clinton,  Iowa.  One  provides  for  the 
construction  of  an  interurban  railway  into  Clinton, 
thus  forming  the  nucleus  for  an  interurban-rail- 
way  system  running  out  from  there,  while  the  other 
provides  for  the  extension  of  the  present  street-rail- 
waj'  system,  and  a  modern  construction  for  it. 

Stephen  A.  ilitcjiell  is  surveying  for  the  Kansas 
City  and  Lexington  electric  raihvay,  being  built  by 
J.  C.  McGrew,  a  coal  operator  and  mine  owner  at 
Lexington,  Mo.  The  line  will  connect  w'ilh  the 
extension  of  the  Metropolitan  street  railway'  at  Fif- 
teenth Street  and  run  through  Independence  and 
Levasj',  Mo.  Mr.  McGrew  is  building  the  line  in 
or'der  to  secure  cheaper  freight  rates  into  Kansas 
City. 

W.  J.  Bell,  former  manager  of  the  Baraboo  (Wis.) 
Telephone  Company,  is  endeavoring  to  interest  busi- 
ness men  in  an  electric  line  to  extend  from  J5araboo 
to  Grand  Rapids — 65  miles  in  length,  directly  north 
and  south,  and  furnishing  an  outlet  for  all  of  Adams 
County,  which  at  present  has  no  railroad  within 
its  borders.  At  Baraboo,  Kilbourn  and  Grand  Rap- 
ids ample  w'aterpower  could  be  secured  to  operate 
the  line. 

The  City  Council  of  Kansas  City,  Mo.,  has  ex- 
tended the  time  given  the  Kansas  City  Interurban 
Railway  Company  for  compliance  with  its  franchise 
to  construct  and  operate  an  electric  raihvay  from 
Kansas  City  through  Dodson  and  Swoope  Park. 
W.  E.  Winner  is  promoting  the  enterprise.  The 
company  has  been  condemning  the  right-of-way 
under  the  state  railroad  act.  The  franchise  was 
first  granted  in   1902. 

At  a  special  meeting  of  the  stockholders  of  the 
Sioux  City,  Homer  and  Stiuthern  electric  railway, 
held  at  South  Sioux  City,  Iowa,  plans  were  dis- 
cussed for  the  extension  of  the  Homer  line  to 
Omaha.  All  of  the  stockholders  expressed  their 
anxiety  to  have  the  line  extended  to  Omaha,  and 
the  understanding  is  that  they  will  not  have  any 
difficulty  in  securing  the  right-of-way  across  the 
Winnebago  and  Omaha  Indian  reservations. 

It  is  said  that  the  Aurora,  Elgin  and  Chicago  elec- 
tric raihvay  is  arranging  with  tiie  Metropolitan  Ele- 
vated Railroad  Company  whereby  the  interurban 
company's  express  trains  are  to  be  brought  into  the 
Metropolitan's  Fifth  Avenue  terminal.  An  ordinance 
allowing  the  Metropolitan  elevated  to  enter  into 
an  agreement  with  any  interurban  line  to  carry  pas- 
sengers and  mail  from  Sixtieth  Avenue  to  its  dow-n- 
town  station  has  been  introduced  in  the  City  Council. 
Provision  is  made  for  an  express  service  every  15 
minutes  during  rush  hours  and  every  30  minutes 
at   other  times. 

Speaking  of  the  extensive  system  of  public-works 
improvement  upon  which  France  is  about  to  embark 
and  the  possibility  of  Americans  securing  contracts 
for  a  portion  of  the  work,  Consul  J.  C.  Covert,  at 
Lyons,  says:  "As  to  electric  tramways,  they  are 
being  built  all  over  France,  the  contracts  for  them 
being  invariably  awarded  to  French  companies.  A 
bright  American  street-railway  man  would  find  many 
openings  for  such  work  in  France,  but  I  do  not 
think  it  possible  to  secure  any  contracts  of  that 
kind  for  an  American  company  unless  it  has  a  good 
man  on  the  ground  to  help  look  up  the  lines  for 
the  roads  and  to  take  the  initiative  in  building  them." 


SOCIETIES  AND  SCHOOLS. 

The  lieadquarters  of  the  Boston  convention  of  the 
National  Electric  Light  Association,  to  be  held  on 
May  24th  to  26th,  will  be  at  the  Hotel  Vendome. 

The  American  Institute  of  Mining  Engineers  at  its 
recent  meeting  in  .\tlantic  City,  N.  J.,  decided  to 
make  a  pleasure  trip  through  the  West  Indies,  the 
start  to  be  made  on  March  Sth.  The  officers  elected 
were :  President,  James  Gayley ;  secretary  and  ed- 
itor, R.  W.  R.  Raymond;  treasurer,  Frank  Lyman, 
all  of  New  York  city. 

A  site  for  a  new  athletic  field  has  been  presented 
to  the  Armour  Institute  of  Technology  by  J.  Ogden 
.\rmour.  Besides  the  importance  to  athletics,  the 
gift  is  regarded  as  a  valuable  one  by  President  Frank 
W.  Gunsaulus  as  a  site  for  other  buildings  in  the 
future  history  of  the  school  Dr.  Gunsaulus  states 
that  already  new  courses  are  being  planned  in  an- 
ticipation of  the  enlarged  capacity,  among  them 
being  new  courses  in  electricity.  Some  of  the  land 
will  be  reserved  for  the  new  machinery  building, 
the   construction   of   which    seems   inevitable. 

The  New  York  meeting  of  the  American  Institute 
of  Electrical  Engineers  announced  for  Friday  even- 
ing, February  26th,  will  be  held  after  this  issue  of 
the  Western  Electrician  has  gone  to  press.  Papers 
are  to  be  read  as  follows:  "European  Practice  in 
the  Construction  and  Operation  of  High-tension 
Transmission  Lines  and  Insulators,"  by  Guido  Se- 
menza,  chief  electrical  engineer  of  the  Italian  Edison 
Company  of  Milan,  Italy :  "Conductivity  of  the 
Atmosphere  at  High  Voltages,"  by  Harris  J.  Ryan, 
professor  of  electrical  engineering,  Sibley  College, 
Cornell  University,  Ithaca,  N.  Y. 


TELEGRAPH. 


The  Japanese  army  has  a  valuable  aid  in  the  bam- 
boo forests  of  the  orient.  The  poles  used  in  its 
military-telegraph  seri'ice  are  of  bamboo,  easily 
transported  and  easy  to  erect,  and  the  telegraph 
keeps  up  with  the  marching  columns  and  gives  them 
constant  communication  with  headquarters. 

Bear  Island,  the  largest  island  in  Lake  Michigan, 
W'ill  be  connected  with  the  mainland  by  a  govern- 
ment cable  this  spring.  The  island  lies  near  the 
foot  of  T.ake  Michigan,  and  since  its  settlement 
earh"  in  the  last  century  has  had  no  communication 
with  the  outside  world  except  by  boat  during  the 
summer.  There  are  a  number  of  commodious  har- 
bors, affording  anchorage  for  boats,  the  largest  be- 
iTi.g  at  St.  James,  a  prosperous  town.  Tlie  cable 
will  be  laid  from  North  Manitou  Island  to  Beaver 
island,  with   the   land  end   at  Glen  Haven,   Mich. 

At  a  recent  stockholders'  meeting,  in  London,  of 
the  Direct  United  States  Cable  Company  a  report 
was  submitted  show-ing  that  the  revenue  for  the  six 
months  ended  with  December  31st  last,  after  de- 
ducting payments,  amounted  in  round  figures  to 
£47,8x5,  while  the  working  and  other  expenses,  in- 
cluding income  ta.x,  but  exclusive  of  the  cost  of 
repairs,  absorbed  £21,816,  leaving  a  balance  of  £25,- 
999  net  profit.  President  E.  M.  Underdown  stated 
that  the  depth  of  water  in  which  the  last  great  re- 
pair was  effected  was  2,100  fathoms.  It  was  sat- 
isfactory to  know  that  no  difficulty  was  experienced 
in  dealing  with  the  most  complicated  repairs. 


SPACE    TELEGRAPHY. 

It  is  reported  that  the  Japanese  fleet  in  its  passage 
to  Port  Arthur  w-as  able  to  intercept  messages  from 
the  Russian  space-telegraph  stations  located  about 
50  miles  from  Port  Arthur.  By  this  means  the 
name  of  the  warship  Askold  w-as  read  and  further 
assurance   of   the   fleet's   whereabouts   was   afforded. 

A  working  agreement  has  been  effected  between 
the  Marconi  Wireless  Telegraph  Company  of  Amer- 
ica and  the  W'estern  Union  and  Postal  Telegraph 
companies,  w-hereby  every  telegraph  office  in  the 
United  States  and  Canada  becomes  an  authorized 
agency  for  the  receipt  and  transmission  of  space- 
telegraph  messages.  This  is  an  important  step  in 
the   progress   of  space   telegraphy. 

A  recent  issue  of  the  Glasgow  (Scotland)  Herald 
says :  ".An  arrangement  has  recently  be?n  made 
with  Renter's  News  Agency  for  the  regular  trans- 
mission through  the  company's  stations  to  vessels 
fitted  with  the  Marconi  system  of  press  telegrams. 
Even  at  the  present  time  the  company  is  deriving  a 
considerable  profit  from  this  business,  although  the 
range   of  transmission  has  been    limited." 


PUBLICATIONS. 


The  Phosphor-bronze  Smelting  Company  of  Phil- 
adelphia is  sending  out  a  small  booklet  containing 
price  lists  for  1904.  The  products  of  the  company 
include  roll  and  sheet  phosphor-bronze,  wire,  wire 
rope,  bars,  plates,  etc.  The  company  now  has  a 
new  rolling  mill  in  successful  operation. 

Automobile-charging  outfits  as  manufactured  by 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany of  Pittsburg  are  fully  described  in  a  late  bul- 
letin. One  neat  piece  of  apparatus  is  shown  on  the 
front  page,  and  is  a  station-charging  outfit  witli 
rheostats  complete.  Any  number  of  cells  from  10 
to  40  may  be  charged  simultaneously.  Small  charg- 
ing   panels    are    another    specialty    of    the    company 
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and  are  made  of  blue  Vermont  marble,  some  con- 
taining just  an  ammeter,  voltmeter,  switch  and  cir- 
cuit-breaker; others  are  of  a  more  elaborate  nature, 
carrying  as  many  as  12  switches,  with  corresponding 
-rheostats.  The  company  is  also  sending  out  a  small 
booklet  on  auxiliary  apparatus  for  railway  equip- 
ments, such  as  automatic  circuit-breakers,  canopy 
switches,  lightning  arresters  and  the  like. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia in  a  recent  bulletin  describes  an  installation 
of  Chloride  accumulators  made  for  the  San  Fran- 
cisco, Oakland  and  San  Jose  Railway  Company  in 
California.  The  bulletin  contains  pictures  of  the 
battery  room,  booster,  and  also  some  curves  of  op- 
eration. The  average  weekly  load  of  this  plant  is 
about  700  amperes. 


MISCELLANEOUS. 


Recent  advices  from  Mexico  state  that  the  Mexi- 
can government  has  issued  an  official  decree  in- 
creasing the  duty  on  steel  rails  and  other  steel  prod- 
ucts to  $10  a  metric  ton. 

A  merger  of  some  of  the  principal  copper  properties 
in  Utah  and  Nevada  has  been  effected  under  the 
name  of  the  Monarch  and  Smelter  Corporation.  The 
new  company  is  capitalized  at  $30,000,000,  and  is 
organized  under  the  laws  of  Maine.  Arthur  B. 
Lewis  is  the  organizer  of  the  present  merger,  which 
means  the  control  of  no  less  than  8,000,000  acres 
of  mineral  land.  Senator  Lewis  says  that  the  new- 
company  will  be  independent  and  has  no  connection 
with  the  Amalgamated   Copper  Company. 

The  British  Westinghouse  Electric  and  Manufac- 
turing Company  has  a  very  complete  system  of 
training  in  its  workshops.  For  a  machinist  the 
course  includes  four  months'  training  in  the  black- 
smith shop,  nine  months  at  the  lathes,  drilling  and 
milling  machines,  nine  months  also  at  planing  and 
Ijoring  machines,  four  months  at  assembling,  four 
months  at  screwing  machines,^  and  18  months  at 
tbe  bench  and  in  other  ways,  the  total  being  four 
years.     Apprentices    may    take    either    a    mechanical 


or  an  electrical  course,  and  the  company  has  at 
present  nearly  150  school  and  college  apprentices. 
At  present  some  6,000  workmen  of  various  kinds  are 
employed. 

Finsen's  Medical  Light  Institute  in  Copenhagen, 
Denmark,  which  was  established  by  Professor  Niels 
R.  Finsen  in  1S96,  has  now  been  made  a  state  insti- 
tution. Up  to  May,  1903,  1,367  cases  of  malignant 
diseases  had  been  treated,  of  which  1,000  were  lupus 
vulgaris.  Great  interest  has  been  aroused  in  the 
United  States  among  the  medical  profession,  which 
was  strikingly  evinced  by  the  influx  of  American 
doctors  into  Copenhagen  during  last  year.  Seventy- 
five  American  doctors  visited  the  institution  during 
the  year,  from  all  sections  of  the  United  States,  and 
many  purchased  Finsen  lamps  with  a  view  of  estab- 
lishing institutes  in  this  country.  Of  the  first  800 
lupus  cases  treated  in  Copenhagen,  407  were  ap- 
parently cured,  193  almost  cured,  80  decidedly  im- 
proved, 40  were  unsatisfactorv  and  71  disappeared 
from   observation. 


TRADE  NEWS. 


The  recent  disastrous  fire  in  Baltimore  destroyed 
the  office  of  the  district  manager  of  the  Bullock 
Electric  Manufacturing  Company.  Temporary  quar- 
ters have  been  located  at  303  Cortlandt  Street,  in 
that  city,  where  all  inquiries  should  be  addressed. 
This  office  is  working  full  force  and  ready  to  take 
care  of  all  business. 

The  many  friends  throughout  the  West  of  the 
Buckeye  Electric  Company  of  Cleveland  will  be  in- 
terested to  know  that  owing  to  ill  health  President 
M'.  K.  Eyre,  of  the  company,  has  been  compelled 
to  go  South  for  an  indefinite  period,  and  L.  P. 
Sawyer,  formerly  district  manager  for  the  Bryan- 
Marsh  Company  at  Minneapolis,  has  been'  tendered 
and  has  accepted  the  position  of  manager  of  sales 
of  the  Buckeye  Electric  Company,  with  headquar- 
ters at  Cleveland.  Mr.  Sawyer  com.es  to  his  position 
well  qualified  to  succeed  in  this  new  field.  For  16 
months   his    work   as   manager   of  the    Bryan-Marsh 


Company's  Minneapolis  office  has  been  a  credit  to 
both  his  company  and  himself.  His  intimate  knowl- 
edge, too,  of  the  scientific  and  technical  side  of  lamp 
manufacture  as  well  as  of  the  lamp  trade  will  now 
stand  him  in  good  ste^d.  Mr.  Sawyer  was  graduated 
from  the  University  of  Nebraska  and  has  been  con- 
nected -with  the  Western  Electric  Company  and  the 
Sawyer-Man   Company. 

The  Illinois  Tunnel  Company,  which  recently  took 
over  the  assets  of  the  Illinois  Telephone  and  Tele-  ■ 
graph  Company,  announces  that  bids  for  about  2,000 
steel  freight  cars  similar  to  those  described  in  the 
Western  Electrician  of  February  13th,  and  to  be 
operated  in  the  company's  tunnels  in  Chicago,  will 
be  asked  about  March  rsth.  Manv  of  the  large 
buildings  and  wholesale  houses  are  having  connec- 
tions cut  from  the  tunnels  to  their  basements  and 
will  soon  be  ready  to  receive  and  deliver  goods 
lo  and  from  railroad  terminals. 


BUSINESS. 


Ihe  Electric  Appliance  Company,  Chicago,  an- 
nounces that  it  has  added  to  its  already  large  stock 
of  electrical  supplies  a  complete  line  of  trolley  ears 
and  wheels,  and  that  it  is  prepared  to  quote  prices  on 
railway  overhead  material. 

The  Central  Electric  Company,  Chicago,  reports 
gratifying  business  in  American  Circular  Loom  non- 
metallic  flexible  conduit.  The  company  states  that 
the  trade  generally  throughout  the  country  has  been 
quick  to  take  advantage  of  its  prices  and  that  it 
has  received   some  large  orders. 

The  J.  Lang  Electric  Company  of  Chicago  reports 
a  satisfactory  business  in  switchboards  for  the  last 
year.  The  company  is  prepared  to  furnish  designs 
and  estimates  for  switchboards  of  any  size  and 
guarantees  first-class  apparatus.  It  is  distributing 
.small  packets  of  mailing  cards  of  a  size  permitting 
them  to  be  placed  in  a  card  index.  The  cards  bear 
a  blank  form  to  be  filled  out  by  those  desiring  lo 
interview  a  representative  of  the  company  in  regard 
to   furnishing  estimates. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


752.036.  Prepayment  Apparatus.  Melvin  D.  Comp- 
ton,  New  York,  N.  Y.  Application  filed  October 
22,    1901. 

In  connection  witli  a  circuit  maker  and  breaker,  is  a 
motor  and  a  convolute-shaped  cam,  having  a  notch  oper- 
atively  connected  with  the  motor.  A  pivotal  coin  lever 
is  adapted  to  co-operate  with  the  cam  and  has  a  tail 
which  works  in  the  coin  slot.  A  movable  backstop  for 
the  lever,  mounted  in  proper  relation  to  the  lateral  coin 
opening,    e-jects  undersized    coins. 

752.037.  Electric  Train  Service.  Melvin  D.  Comp- 
ton,  New  York,  N.  Y.  Application  filed  De- 
cember 2,   1901.     Renewed  September   12,   1903. 

A  generator  circuit  extends  from  CTid  to  end  of  the 
train  and  another  circuit  in  parallel  with  the  first  con- 
tains a  storage  battery.  The  translating  devices  are  sit- 
uated on  the  battery  side  of  an  interruption  in  the  lat- 
ter circuit,  and  a  motor-driven  switch,  subject  to  varia- 
tions in  potential  of  the  generator  circuit,  operates  to 
make  and  break  the  continuity  of  the  battery  circuit. 

752,048.  Electric  Meter.  Thomas  Duncan,  Lafay- 
ette, Ind.     Application  filed   October  23.   1903. 

The  motor  element  includes  armature  and  field  por- 
tions. A  friction  compensating  coil  produces  a  field  for 
the  armature,  and  a  switching  device  with  a  number  of 
contact  buttons  connected  with  different  portions  of  the 
coil  co-operates  with  a  switch  arm  adapted  to  engage  the 
buttons   and   include    more    or  less   of   the    coil   in   circuit. 

752,059.  System  for  Operating  Stock  Boards. 
George  S.  Gallagher,  New  York,  N.  Y.,  assignor 
to  himself.  Rupert  L.  Joseph,  and  Frank  E. 
Burrows,  New  York,  N.  Y.  Application  filed 
April  29,   1903. 

Movable  paper  strips  for  quotations  of  different  stocks 
are  provided  each  with  an  electrical  printing  instrument. 
A  circuit  maker  successively  completes  the  electric  cjr- . 
ciiit  through  the  several  printing  instruments,  a  cir- 
cuit selector  controls  the  circuit  maker,  and  an  oper-' 
ating    device    controls    the    printing    instrument. 


NO.    752,158.— KEY    KOR    CABLE    TESTING 

752,081.     Car    Signal.     George    M.    Lane,    Brooklyn, 
N.  Y.     Application  filed  May  14,   1903. 

At  intervals  along  the  track  catches  are  arranged 
which  engage  an  arm  carried  by  the  locomotive.  This 
arm  operates  an    electric   circuit  and  signal  in   the   cab. 


752,0; 


Va. 


Railroad  Signal.     John  K.  Leedy,  Roanoke, 
Application  filed   November    10,   1902. 


Several    superposed    arrows    secured   at    an    intermediate 
point    to    posts    point    respectively    in    opposite,  directions 
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and  carry  signaling  lamps.  Current-conducting  wires 
connect  corresponding  signals  in  series  and  extend  be- 
tween two  separated  terminal  points  or  stations.  A  source 
of  electrical  energy  at  each  station  has  multiple 
connection  with  all  of  the  current  conductors,  and  .\ 
number  of  independent  .switches  are  disposed  at  one 
station  for  closing  the  circuit  through  the  signals  carried 
by  one  set  of  arrows,  corresponding  switches  being  dis- 
posed at  the  opposite  terminal  for  closing  the  circuits 
through  the  signals  carried  by  the  second  set  of  arrows. 

752,097.  Automatic  Starter  for  Electric  Motor.s. 
VVilliam  C.  O'Brien,  Baltimore,  Md.  Applica- 
tion filed  May  4,  1903. 

A  resistance  is  arranged  in  the  armature  circuit  of 
the  motor,  which  carries  a  series  of  contact  surfaces. 
A  contact  device  movable  over  the  surfaces  increases 
and  decreases  the  resistance  in  the  armature  circuit,  and 
an  electromagnetic  controlling  device  moves  tlie  contact 
device  to  cut  the  resistance  out  of  the  armature  circuit. 
An  independent  circuit  includes  the  coils  of  the  con- 
trolling device,  with  means  for  automatically  interrupt- 
ing the  latter  circuit  when  the  resistance  has  been  cut 
out   of  the   armature  circuit.    (See    cut.) 

752,121.  Trolley  Finder.  Elisha  S.  Stitt,  Newton, 
Mass.     Application  filed  October  17,  1902. 

A  guide  fork  is  pivotally  connected  to  the  trolley  pole 
to  direct  the  wheel  to  the  wire. 

752,125.  Panel  Board.  Hans  O.  Swoboda,  East 
Orange,  N.  J.  Application  filed  December  22, 
1902. 

Bus  bars  are  secured  to  the  panel  board  and  a  double- 
pivoted  knife  switch  and  contacts  for  engagement  are 
secured  on  the  panel  board  between  the  bus  bars.  Fuse 
connection  is  made  between  one  switch-blade  terminal 
and  the  adjacent  bus  bar  and  between  one  contact  and 
the  bus  bar  adjacent  thereto.  Distributing  conductors 
connected  to  the  other  switch  blade  and  to  the  other 
contact,  respectively,  remove  the  terminals  of  the  dis- 
tributing conductors   from  the    bus   bars, 

752,127.  Railway  Switching  and  Signaling  Appa- 
ratus. John  D.  Taylor.  Buffalo,  N.  Y..  assignor 
to  the  Taylor  Signa-1  Company,  Buffalo.  N.  Y. 
Application  filed  January  12,   1901. 

A  motor  is  connected  by  a  shifting  device  either  to 
an  operating  circuit  or  an  indication  circuit.  A  magnet 
included  in  tlie  indication  circuit  unlocks  the  detent 
wliich  holds  the   interlocjdng  mechanism. 

/52,i39.  Trolley  Catcher.  William  C.  Young  and 
Johnston  McMahon.  Buffalo,  N,  Y.  Application 
filed  June  i,  1903. 

A  main  spring  for  pulling  the  trolley  downwardly  is 
secured  at  its  lower  end  to  the  lower  end  of  a  stand- 
ard. A  yoke  is  secured  to  the  upper  end  of  the  main 
spring  and  receives  the  pull  of  the  trolley.  A  retract- 
ing spring  disengages  a  latch  from  a  shoulder  on  the 
standard,  operating  independently  of  the  pull  of  the 
trolley. 

752.150.  Electric  Selective  System.  Julien  A.  Gehr- 
ung,  St.  Louis,  Mo.  Application  filed  February 
8,   1902. 

In  the  main  line  is  a  series  of  sending  keys  adapted 
to  send  varied  or  diverse  electrical  impulses  of  different 
polarities  along  the  main  line.  A  series  of  electromag- 
nets having  correspondingly  graded  electromotive  forces 
co-operate  with  two  groups  of  interdepending  circuit 
closers,  arranged  parallel  with  opposing  pairs,  and  oper- 
atively  connected  to  single  selective  electromagnets, 
(See    cut    on    next  page.) 


752,15s.  Key  for  Cable  Testing.  William  B.  Hale, 
Chicago,  111.,  assignor  to  the  Western  Electric 
Company.  Chicago,  III.  Application  filed  April 
29.   1901. 

A  supplemental  spring-mounted  key  is  carried  by  a 
switch  arm  and  controls  an  independent  contact.  Upon 
operating  the  supplemental  key  the  switch  arm  is  oper- 
ated, and  upon  releasing  the  switch  arm  another  contact 
IS  closed.  One  contact  controls  the  connection  of  the 
source  of  current  with  the  galvanometer  and  with  the 
cable  to  be  tested,  while  the  contact  of  the  supplemental 
key    short-circuits    the    galvanometer.       (See    cut,) 


NO.    752,097, — AUTOMATIC    MOTOR    STARTER. 

752.168..  Dynamo-electric  Machine,  Hans  Holz- 
warth,  Hamilton.  Ohio,  assignor  to  the  Hooven, 
Owens.  Rentschler  Company,  Hamilton,  Ohio. 
Application  filed  November  21,   1903. 

Means  for  ventilating  a  specially  constructed  armature 
are  described,  which  consist  in  providing  the  armature 
with  a  series  of  ventilating  spaces,  passing  outwardiv 
from  the  shaft,  and  each  provided  with  an  independent 
inner  chamber.  An  axial  conduit  within  the  core  con- 
nects with  each  of  the  chambers. 

752,184.  Hanger  for  Telephone  Transmitters.  Mi- 
chael Setter.  Chicago,  111.,  assignor  to  the  Amer- 
ican Electric  Telephone  Company,  Chicago,  II!. 
Application  filed  ^fay  8,  1902. 

The  transmitter  has  a  removable  threaded  mouthpiece 
and  a  flattened  back  portion.  A  ring-like  portion  is 
clamped  in  place  by  the  mouthpiece,  a  flattened  portion 
being  also  clamped  in  place  upon  the  back  portion  of 
the  transmitter. 

752.192.  Electric  Switch.  Charles  C.  Badeau.  Swiss- 
vale.    Pa.     Application    filed    August    12.    1903. 

An  oil  chamber  in  the  switch  contains  two  contacts 
arranged  with  means  for  shifting  one  of  the  contacts 
away  from  the  other.  An  electromagnet  forms  the  base 
of  the  oil  chamber  and  an  armature  controls  the  move- 
ment of  the  contact. 

752.236.  Electric  Generator.  Hans  Liebreich.  Bos- 
ton. Mass.,  assignor  to  the  International  Electric 
Company.     Application  filed  June  29.   1903. 

Means  for  passing  the  conductors  through  the  mag- 
netic field  and  for  demagnetizing  the  field  at  a  proper 
time  to  prevent  the  retarding  effect  of  a  continued  cut- 
ting of  the  lines  of  force  is  the  principle  embodied. 

752,251.  Automatic  Telephone  System.  John  K. 
Norstrom  and  John  J.  Brow-nrigg,  Chicago.  III., 
assignors  to  the  Globe  Automatic  Telephone 
Company',  Chicago.  111.  Application  filed  June 
28.  1 901. 

Combined  with  the  switching  mechanism  at  each  sta- 
tion   is   an    electromagnet  adapted   to   be   operated    by   the 
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same  electrical  current  that  operates  the  telephone  sys- 
tem, and  normally  hang  in  a  shunt  circuit.  Electrical 
circuits  operating  as  a  test  to  determine  wliether  the 
station  called  is  busy,  and  a  cut-out  operated  by  the 
magnet  whereby  the  station  is  put  out  of  communica- 
tion with  the  calling  station  if  it  is  busy  are  other  impor- 
tant  features. 

75^)345-  Electromagnet.  James  C.  Keller  and  Otto 
F.  Kadow,  Cleveland,  Ohio.  Application  filed 
May  23,   1903- 

An  electromagnet  provided  with  a  core  consists  of 
two  members,  one  fixed  and  provided  with  a  bracket 
and  the  other  movable  on  a  hinge,  A  rod  is  pivotally 
connected  with    the    movable    member   and    the   Bracket. 

752,349.  Battery-Stem  Guide.  William  H.  Martin, 
Nevada  City,  and  Alexander  McComble,  Grass 
Valley,    Cal.     Application  filed  July   22,    1903. 

A  metallic  block  has  upon  opposite  sides  of  its  stem 
space  downwardly  converging  guides  and  a  cap  with 
lateral  flanges,  the  edges  of  which  converge  downwardly 
and  are  adapted  to   engage  the  guides. 

7S^>ZS7-  Process  of  Electrically  Heating  Articles. 
Edgar  F.  Price,  Niagara  Falls,  N.  Y.,  assignor 
to  the  Union  Carbide  Company,  Niagara  Falls, 
N.  Y.    Application  filed  November  5,  1902. 

The  process  consists  in  interposing  between  different 
portions  of  the  electrodes  or  terminals  of  a  source  of 
electric  current,  direct- current  paths  comprising  3  resist- 
ance conductor  and  a  separate  layer  of  material  which 
is  normally  a  poor  conductor  of  electricity,  but  is  con- 
verted into  a  better  conductor  by  heat.  The  articles  to 
be  heated  are  arranged  in  proximity  both  to  the  con- 
ductor and  layer  and  an  electric  current  passed  directly 
through  the  resistance  conductor,  thereby  initially  heat- 
ing the  articles  and  layer  of  poorly  conducting  ma- 
terial. 
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NO.    752.150. SIGNALING    SYSTEM. 

752,358.  Process  of  Heating  Articles  by  Electricity. 
Edgar  F.  Price,  Niagara  Falls,  N.  Y.,  assignor 
to  the  Union  Carbide  Company.  Niagara  Falls, 
N.  Y.     Application  filed  November  5,   1902. 

Layers  of  tlie  material  to  be  heated  are  placed  be- 
tween high-resistance  electric  conductors.  When  heated 
the  substance  becomes  a  better  conductor  and  carries 
part  of  the  current,  thereby  coming  to  a  still  higher 
temperature.    • 

752,374.  Automatic  Check  Device  for  Trolley  Cords. 
Seth  J.  Buckland,  Springfield,  Mass.  Applica- 
tion  filed  April  22,   1903. 

Mechanical  features  are  described  for  an  apparatus 
for  automatically   taking  up  the   slack  in  the  trolley  cord. 

752,384.  Electrical  Igniter  for  Explosive  Engines. 
Willard  E.  Dow,  Braintree,  Mass.  Application 
filed   July  2,    1903. 

The  apparatus  contains  a  single  vibrator  with  several 
induction  coils.  An  interrupter  in  each  circuit  causes 
the   spark,    the    interrupters   acting  dissiraultaneously. 

752,391.  Electric  Motor.  Christian  Fleischmann, 
Bloomfield,  N.  J.  Application  filed  June  24, 
1903. 

The  motor  armature  is  centrally  mounted  in  a  casing. 
A  cylindrical  field-coil  carrier  incloses  the  armature  and 
is  mounted  at  its  ends  upon  frames  rotatable  in  the  cas- 
ing. One  of  the  frames  is  provided  at  its  edge  with 
rack  teeth,  and  a  worm  is  mounted  upon  the  exterior  of 
the  casing  in  engagement  with  the  rack  teeth,  so  that 
the  field  may  be   shifted, 

752,394.  Means  for  Operating  Synchronously  Phono- 
graphs and  Kinematographs.  Leon  Gaumont, 
Paris,  France.  Application  filed  December  17, 
1901. 

An  electric  motor  which  drives  a  kinematograph  has  a 
source  of  electricity,  current  being  supplied  to  its  field 
magnet  in  constant  angular  relation  to  that  operating 
the  phonograph,  whereby  synchronous  relations  are 
maintained  between  the  movements  of  the  phonograph 
and    kinematograph.       (See    cut.) 

752,405.  Transformer.  Charles  B.  McCurdy,  War- 
ren, Ohio,  assignor  to  the  Peerless  Electric 
Company,  Warren,  Ohio,  and  Frederick  C.  Sut- 
ter and  Robert  V.  Bingay,  Pittsburg,  Pa.  Appli' 
cation  filed  April  24,   1902. 

A  primary  winding  consists  of  two  coils,  one  coil  on 
each  leg  of  the  core.  A  secondary  winding  upon  the 
core  consists  of  two  coils,  one  upon  each  leg,  one  sec- 
ondary coil  being  wound  reverse  or  opposite  to  the 
.other.  Each  secondary'  coil  has  a  tap  from  its  center, 
the  taps  being  connected  between  the  coils  to  form  the 
neutral    wire    for    a    three-wire    system. 

752,408.  Electrical  Apparatus  for  Producing  Sound 
Signals.  Charles  H.  O'Brien,  Augusta,  Maine. 
Application   filed    November   i,    1902. 

Details   are    described. 


752,419.  High-tension  Therapeutic  Electrode.  Man- 
uel Rodrigues,  Brooklyn,  N.  Y.  Application  filed 
June  3,  1901.     Renewed  July  9,  1903. 

High-tension  static-discharge  electrodes  are  used  for 
medical  purposes. 

752,431.  Automatic  Signaling  Apparatus  for  Incu- 
bators or  Hothouses.  Horace  B.  Ault,  New- 
market, Tenn.     Application  filed  July  20,  1903. 

When  the  heat  inside  the  incubator  reaches  a  prede- 
termined point,  a  thermostatic  arrangement  throws  into 
circuit  an  alarm  bell. 

752,437-  Overhead-trolley  Guide.  Charles  W.  Burk- 
head,  Madisonville,  Ohio.  Application  filed  Au- 
gust 16,  1902. 

Projecting  members  journaled  on  the  trolley-wheel 
axle    guide    the    wheel    upon   the    wire. 

752,456.  Receptacle  and  Attachment  Plug.  Hubert 
Krantz,  New  York,  N.  Y.  Application  filed  Oc- 
tober 24,  1903. 

The  receptacle  contains  a  main  and  a  supplementary 
socket. 

752,460.  Firing  Mechanism  for  Ships'  Guns.  Lud- 
wig  J.  Mautner,  Vienna,  Austria-Hungary.  Ap- 
plication filed  June  4,  1903. 

The  device  is  mounted  to  turn  on  the.  horizontal  axis 
of  the  gun.  It  contains  a  movable  sphere,  which,  when 
the  gun  arrives  at  a  certain  angle  with  the  horizon  will 
roll  along  its  track  and  make  electrical  contact,  firing 
the  gun.  The  angle  is  determined  by  previous  adjust- 
ment of   the    apparatus. 

752,501.  Trolley  Hanger.  Montraville  M.  Wood, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion filed   August  8,   1903. 

An  inverted-cup-shaped  recess  adapted  to  receive  the 
head  of  an    insulated  stud  carries  the    trolley   hanger. 

752,528.  Protective  Means  for  Electric  Boosters. 
Maxwell  W.  Day,  Schenectady,  N.  Y..  assignor 
to  the.  General  Electric  Company,  Schenectady, 
N.  Y.     Application  filed  July  6,  1903. 

Combined  with  a  booster  is  a  shunt  motor  for  driving 
it,  and  a  circuit-breaker  in  the  main  supplying  both  of 
them,  having  its  tripping  coil  in  the  armature  circuit  of 
the  motor. 

752,531-  Electric  Switch.  Warren  K  Dodge,  Man- 
hattan, Kan.     Application  filed  October  23,  1903. 

A  rotary  movable  part  has  a  number  of  circuit  con- 
tacts. An  inclosing  case  is  supplied  with  stenciled 
markings  through  the  walls,  and  an  electric  lamp  within. 
A  movable  arm  throws  the  lamp  into  circuit  and  a 
mask  plate  is  attached  to  the  rotary  movable  part  of 
the  switch  and  has  cut-away  portions  to  expose  the 
stencil  markings  in  the  case  whenever  the"  corresponding 
contacts  within   the  case  are  in  circuit. 

752.533-  Wireless  Signaling.  Daniel  Drawbaugh, 
Eberlys  Mills.  Pa.  Application  filed  May  i,  1902. 
Renewed   July    15.    1903. 

Two  metal  plates  with  means  for  impressing  on  the 
plates  intermittent  currents  of  high  potential  are  em- 
bodied in  the  invention.  A  source  of  curreni  and  means 
for  modifying  the  latter  current  by  and  in  accordance 
with  sound  waves,  and  for  impressing  the  modified  cur- 
rents on  the  plates,   are  the  other  features. 

752.534-  Method  of  Transmitting  Intelligence  Through 
the  Natural  Mediums.  Daniel  Drawbaugh,  Eb- 
erlys Mills,  Pa.  Original  application  filed  March 
I.  1902.  Renewed  July  15.  1903.  Divided  and 
this  application  filed  June  28,  1902.  Renewed 
July   15.    1903. 

A  method  of  transmitting  intelligence  through  the 
earth  consists  in  first  impressing  on  the  earth  at  two 
points  currents  of  high  potential,  then  impressing  on 
the  earth  at  the  two  points  currents  modified  in  accord- 
ance with  the  signal  to  be  transmitted,  and  receiving 
the    modified    currents   at   a    distant    station. 


^O-  752,394. — SYNCHRONOUS    PHONOGRAPH      AND      KINEMA- 
TOGRAPH. 

752,544.  Electrical  Device  for  Shocking  Horses. 
James  A.  Giles,  Elberton,  Ga.  Application  filed 
September  24.    1902. 

A  magneto  generator,  within  reach  of  the  driver, 
supplies  current  to  electrodes  on  the  horse's  harness. 
The  object  is  to  give  a  shock  to  the  animal  to  incite  it 
to    greater   speed    or   activity. 

752,552,  Automatic  Circuit-breaker.  Edward  M. 
Hewlett.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  November  28,  1S98. 

Main  contacts  and  a  number  of  shunting  contacts 
closing  circuits  of  different  resistance  are  all  carried  on 
the  same  rod,  those  of  lower  resistance  arranged  to  open 
before  those  of  higher  resistance.  A  chute  incloses  the 
shunted  contacts,  and  arc-extinguishing  means,  such  as 
a  blow-out  magnet,  for  the  shunting  contacts,  are  also 
supplied. 

752,571-  Machinery  for  Raising  or  Lowering  Stage 
Scenery,  etc..  of  Theaters.  Edward  Lytton,  Lon- 
don, England.     Application  filed  August  28,  1903. 

An  electric  motor  is  used  to  raise  '  and  lower  the  cur- 
tain, a  stop  on  the  curtain  operating  a  catch,  which  in 
turn    automatically    stops    the    curtain. 

752,583.  Lamp  Reflector.  Albert  J.  Pardridge,  Chi- 
cago, 111.     Application  filed  April  11.  1903. 

A  conical  reflector  with  central  portion  is  provided 
with  springs  divided  to  form  superimposed  frustums  of 
cones  of  relatively  strong  and  weak  parts  placed  to 
form    frustums    of   cones   of    relatively    different    conicity. 


the    cones    forming    a    longitudinal    extension    of    the    re- 
flector. 

752,589.  Electromagnetic  Reversing  Device.  John 
Riddell,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  May  28,   1900. 

A  magnet  armature  is  mechanically  connected  with  the 
machine  and  two  electromagnets  in  operative  relations 
with  respect  to  the  armature  are  rotated  simultaneously 
in  opposite  directions.  A  switch  adapted  to  be  operated 
by  the  machine  at  a  selected  phase  of  its  movement 
opens  the  circuit  of  the  coil  of  one  magnet  and  closes 
the  circuit  of  the  coil  of  the  other  magnet.  At  another 
selected  phase  of  its  movement  it  opens  the  circuit  of 
the   latter  coil  and  closes   the   circuit  of  the    former  coil. 

752,590-  Magnetic-clutch  Application.  John  Riddell, 
Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  July  27,  1901. 

Two  rotatable  electromagnets  and  a  rotatable  arma- 
ture between  them  are  so  arranged  that  the  armature 
can  engage  with  each  of  the  magnets,  A  device  pre- 
vents the  armature  from  engaging  ^vith  either  magnet 
during  certain  periods  of  operation. 


NO.    752,634. — COMMUTATOR. 


752,613.  Relay.  Albert  Carliss,  Chicago,  111.,  as- 
signor to  the  American  Electric  Telephone  Com- 
pany, Chicago,  111.  Application  filed  May  25, 
1901.     Renewed  December  23,   1903. 

Details   are    described,  , 

752,627.  Controlling  Means  for  Explosion  Motors. 
Walter  J.  Lloyd,  Birmingham,  England,  assignor 
of  one-half  to  William  Priest,  P-irmingham, 
England.     Application    filed    November    3,    1902. 

A  commutator  is  arranged  to ,  engage  the  controlling 
means  of  the  exhaust  valve  and  co-operates  with  a  spark- 
ing-electrode    contact. 

752,634.  Commutator  for  Dynamo-electric  Machines. 
Frederick  W.  Young,  East  Orange,  N.  J.,  .as- 
signor to  the  Crocker-Wheeler  Company,  Am- 
pere, N.  J.  Application  filed  May  22,  1903. 
Renewed  January  9,    1904. 

The  commutator  has  composite  commutator  bars,  each 
consisting  of  a  metal  contact  bar,  with  a  carbon  contact 
bar  adjoining  the  leaving  edge  and  in  direct  contact 
with  tlie  metal   contact  bar.      (See  cut.) 

EXPIRING  PATENTS. 

Following   is    a    list   of   electrical   patents    (issued 
by  the  United  States  Patent  Office)   tliat  expired  on 


February   22,    1904: 


558,019.      Electric-battery  Jar.      Charles    G.    Curtis  and   Fran- 
cis B.    Croker,  New  York,    N.  Y. 

358.030.  Galvanic    Cell.       William    Frishmuth,    Philadelphia, 
Pa. 

358.031.  Galvanic     Cell.      William    Frishmuth,     Philadelphia, 
Pa.    ' 

358,043.       Transmitting    Gear    for    Electric    Motors.       Walter 

H.    Knight,    New   York,  N.  Y. 
358,053.      Electrical     Pumping    Apparatus.     Moses     A.     Mich- 
aels.    Allegheny,     Albert     Michaels,     Pittsburg,     Pa.,     as- 
signors   of    one- fourth    to    John    E.    Sneathen,    Pittsburg, 
Pa. 
358,087.     Galvanic    Battery.     William    IT.    Tasker    and    Thom- 
as J.    Jones,    London,    assignors    to    the   Primary    Battery 
Co.,   Hanover   Square,    County  of  Middlesex,   England. 
358,092.     Secondary    Electric   Battery.     Jean  Th.    van   Gestel, 

New  York,  N.   Y. 
358.109.      Electric    Push   Button.      Augustus  G.    Davis,    Balti- 
more,  Md. 
35^S,iii.     Manufacture     of    Plates    or     Elements    for    Voltaic 
Batteries.      Desmond  G.    Fitz-Gerald,    Brixton,    County  of 
Surrey,    Assignor    to      Primary      Battery    Co.,    Hanover 
Square,    County  of  Middlesex,   England. 
358,120.     Voltaic    Battery.     Thomas      J.      Jones,     12    Princes 
Street,    Hanover   Square,   County  of  Middlesex,  England. 
358,131.      Pump    for    Producing    High    V'acua.      Elihu    Thom- 
son, Lynn,    Mass. 
358,133.      Regulator    for    Dynamo    Electric    Machines.     Fran- 
cisco Vivoy  Graells,   Barcelona,    Spain. 
353.145-     Electric    Arc    Lamp.     Walter      A.       Crowdus      and 

Henry    M.   Sutton,   Dallas,  Tex. 
358,161.     Electrical    Gas    Alarm.     William  .  McVay,    Quincv, 

III. 
358,250.     Telephone    Annunciator.     John    A.    Barrett,    Brook- 
lyn, N.  Y. 
358,314.     Electric       Battery.     Schuyler       S.       Wheeler       and 

Charles  G.    Curtis.    New  York,    N.    Y. 
358,309-      Switcliboard    for    Electric-light    Systems.      Geo.    H. 

Warde.    Brooklyn.  N.    Y. 
358,317-     Telephone     Exchange     System.     George    L.     Wiley, 
Elizabeth,    N.    J. 

358.340.  Dynamo    Electric    Machine.      Rudolph    Eickemeyer. 
Vonkcrs,    N.    Y. 

358.341.  Electrical  Accumulator  or  Storage  Battery.    Chaim- 
sonovitz     P.    Elieson,   London.    Eng, 

358,343-     Armature       for       Electric      Magnets.     Charles      A. 

Gaiser,   Edwardsville,  III. 
358.346.       Electric-lighting    System.      James    E.    H.     Gordon, 

rS    Coolingham    Place,    Kensington,    County    of    Middle- 
sex,   England. 
358,360.     Electrical    Mail    Indicator.     Virgil  A.    Krepps,   New 

York,  N.  Y. 
358,379-      Telegraphy.      Robert  G.   Brown,    Brooklyn,  N.   Y. 
358,386.     Electric    Battery.     Francis    B.    Croker    and    Charles 

G.   Curtis,    New  York,    N.  Y. 
358.393-      Fire  Telegraph.     John    B.    Guest,    Brooklyn.    N.    Y. 
358,415.     Induction    Coil.     Marmaduke    M.    M.    Slattery,   Wo- 

burn,   Mass. 
358,417-     Eli-ctrical    Door    Opener.     Lucius  P.    Summers,   Or- 

mond,  Fla. 
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Some  Features  of  the  New  Bellefontaine 
Exchange. 

The  new  central-energ>'  telephone  plant  which  has 
lately  been  completed  at  Bellefontaine,  Ohio,  for  the 
United  Telephone  Company  possesses  several  features 
never  before  incorporated  in  an  Independent  tele- 
phone plant.  When  the  plant  was  first  opened  for 
business  the  company  had  less  than  100  telephones. 
This  hst  rapidly  grew  until  it  became  necessary  to 
make  several  extensions  to  the  plant     After  a  few 


given  over  the  old  system,  the  company  had  no 
difficulty  in  getting  its  subscribers  to  accept  it  at 
the  same  rates  formerly  paid  for  individual  service, 
which  was  $12  a  year  for  residences  and  $24  for 
business  houses.  A  subscriber  wanting  a  better  class 
of  service  was  given  a  two-party  line  at  the  rates 
of  $15  and  $27.  If  he  wanted  strictly  individual 
service  he  was  given  an  individual  metallic  line  at 
$18  or  $30,  for  residence  and  business,  respectively. 
Solicitors  experienced  in  telephone  work  and  familiar 


maintaining  the  system.  The  polarized  bells  or  ring- 
ers were  required  to  be  biased  by  a  spring  which  was 
subject  to  changes  in  temperature,  and  the  slightest 
change  in  the  tension  of  these  springs  affected  the 
bell  adjustment,  and  the  bells  would  not  ring  when 
they  should,  or  would  ring  when  they  should  not 
(when  some  other  subscriber  on  the  line  was  called). 
This  plan  was  not  considered,  owing  to  the  ex- 
pensive maintenance  arid  inaccuracy  in  selecting. 
The  system  selected  was  the  multifrcquency  system, 


Relay  Racks  and  Distributing  Frame. 
Power  Plant. 


Telephone  Switchboard. 
Power  Switchboard. 


years  the  company  discarded  the  old  equipment  and 
purchased  a  new  magneto  express  board,  which  has 
again  been  supplanted  by  the  present  equipment. 
When  the  company  was  first  organized  it  did  not 
foresee  the  wonderful  development  the  Independent 
telephone  movement  would  bring  to  the  telephone 
field.  Its  rates  were  low.  As  the  number  of  tele- 
phones increased  from  less  than  lOO  to  nearly  1,000, 
an  increase  of  rates  became  necessary.  This  is  one 
of  the  features  taken  into  consideration  in  arranging 
for  the  new   equipment. 

Being  a  common-return  magneto  system,  the  old 
plant  gave  slow  service  and  was  not  altogether 
secretive.  The  new  system  was  equipped  for  metallic 
service  throughout  and  arranged  for  a  selective  four- 
party-line  service.  This  four-party-line  service  being 
superior    to    the     individual-line     service     formerly 
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with  party-line  systems  had  no  difficulty  in  con- 
vincing the  subscribers  that  they  would  receive  a 
better  and  more  secretive  ser\-ice  for  the  same  money 
with  the  privilege  of  better  service  for  a  slight  ad- 
vance in  the  rate.  In  this  way  the  rates  were  raised 
with  the  subscribers  hardly  realizing  that  there  was 
an  advance,  but  in  reality  the  company  increased 
the  earnings  about  $2,000  a  year  besides  increasing 
the  capacity  of  the  outside  wjre  plant  nearly  50  per 
cent.  This  latter  feature  is  important.  The  out- 
side wire  plant  is  one  of  the  most  expensive  parts 
of  a  telephone  plant,  besides  having  a  greater  de- 
preciation, owing  to  being  exposed  to  the  elements. 
The  old  style  of  biased  ringers  operated  by  posi- 
tive and  negative  pulsating  currents  had  been  tried 
by  the  Bell  company  and  in  a  great  many  places 
discarded,   owing   to  the   great   expense   incurred   in 


known  as  the  Dean  system,  in  which  there  is  no 
third  wire  or  ground  wire  required.  After  selecting 
a  part>'-line  system  the  central-office  equipment  was 
secured.  This  was  manufactured  by  the  North 
Electric  Company  of  Cleveland,  Ohio. 

One  of  the  special  features  is  shown  by  the  cut 
on  the  next  page,  which  represents  a  four-party 
selective  indicating  key.  This  key  was  used  in  each 
cord  circuit,  this  being  an  important  factor  in  giving 
good  part>'-line  service  as  well  as  making  a  saving 
of  nearly  20  per  cent,  in  operating. 

Upon  receiving  a  call  the  operator  answers  it  in 
the  ordinary-  way  with  an  answering  cord  and  listens 
by  means  of  a  listening  key.  After  obtaining  the 
number,  say  536  L,  she  connects  the  subscribers 
as  usual  and  depresses  the  L  button.  If  the  call- 
ing   subscriber    had    called    for    536    Y,    sbe    would 
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have  depressed  the  Y  button.  If  he  had  called 
for  536  (an  individual  telephone),  she  vifould  have 
pressed  the  button  nearest  the  listening  key,  this  but- 
ton being  wired  for  ringing  the  metallic  or  individual 
telephone.  Upon  ringing  a  subscriber  the  button 
used  remains  slightly  depressed  for  the  time  being, 
so  that  the  upper  surface  of  the  button  remains 
slightly  below  the  level  of  the  other  buttons.  By 
a  glance  at  the  keyboard  an  operator  knows  by  the 
supervisory  lamps  that  a  certain  subscriber  has  not 
answered;  she  at  once  presses  the  button  again, 
which  is  slightly  depressed,  and  again  rings  the  sub- 
scriber. This  indicating  feature  is  valuable  in  giving 
rapid  and  accurate  service;  otherwise,  the  operator, 
after  answering  two  or  three  other  calls  and  noting 
by  the  supervisory  that  a  subscriber  had  not  an- 
swered would  be  at  a  loss  to  know  which  one  of  the 
four  parties  on  the  line  to  ring.  After  the  con- 
versation is  completed  and  the  operator  wishes  to 
use  this  pair  of  cords  for  another  subscriber,  by 
pressing  another  button  the  former  depressed  button 
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is  released  and  the  last  button  used  is  left,  indicating 
which  party  she  had  just  rung. 

Another  feature  of  economy  is  the  number  of 
lines  to  each  operator.  A  careful  test  was  made  of 
the  number  of  calls  answered  over  the  old  exchange 
each  day.  This  gave  a  basis  upon  which  to  determine 
the  number  of  lines  to  be  placed  in  each  operator's 
position  on  the  new  board.  The  number  of  calls 
that  should  be  handled  per  day  per  operator's  posi- 
tion has  been  quite  accurately  determined  by  expe- 
rience. This  number  varies  according  to  the  class 
of  equipment— that  is,  whether  there  is  a  magnet  or 
lamp-signal  board  used,  whether  there  is  a  transfer 
or  multiple  board,  or  whether  there  is  trunking.  If 
party  lines  are  used  there  cannot  be  so  many  lines 
per  position ;  otherwise,  it  would  make  too  many 
calls  per  position.  Whether  the  keyboards  are 
equipped  with  individual  indicating  keys  or  master 
keys  makes  considerable  difference  in  the  number 
of  lines  handled  per  day  per  position.  All  these 
questions  should  be  considered  in  designing  a  new 
board.  The  cost  of  answering  calls  varies  from 
14  cents  per  subscriber  per  month  to  83  cents  per 
subscriber  per  month,  or,  more  definitely,  the  cost 
of  answering  calls  varies  from  50  cents  per  1,000 
to  $3.60  per  1,000.  Among  the  Independent  tele- 
phone plants  it  has  been  almost  invariably  found  that 
where  it  costs  the  most  to  answer  calls  the  service 
was  the  poorest.  In  Bellefontaine  each  operator  is 
given  200  to  250  subscribers.  The  average  number  of 
calls  per  telephone  per  day  is  approximately  five, 
which  gives  each  operator's  position  approximately 
1,200  calls.  While  this  number  of  calls  gives  the 
operator  somewhat  below  the  average  amount  of 
work,  it  has  very  materially  reduced  the  cost  of 
operating.  The  service  is  more  prompt  than  is  or- 
dinarily found  in  the  average  exchanges,  the  speed 
in  answering  being  approximately  three  seconds. 
The  total  number  of  lines  installed  on  the  board  is 
800.  With  a  party-line  equipment  the  capacity  is  very 
much  increased. 

The  first  position  of  the  main  board  was  equipped 
to  take  care  of  farmers'  lines  and  toll  lines,  the  toll 
lines  being  switched  to  this  position  during  the  night 
and  to  the  regular  toUboard  during  the  day.  There 
was  a  two-position  tollboard  installed  to  take  care 
of  the  toll  business.  The  toll  traffic  in  and  out  of 
Bellefontaine  is  quite  extensive,  owing  to  the  fact 
that  the  city  is  the  center  for  a  number  of  smaller 
towns,  which  are  connected  with  Bellefontaine  by 
toll  lines.  It  is  also  a  switching  point  for  the  United 
States  Telephone  Company's  long-distance  lines. 
The  tollboard  is  arranged  for  a  distributing  oper- 
ator's position  for  receiving  incoming  calls.  The 
position  is  also  arranged  for  handling  a  portion  of 
the  outgoing  business.  Half  of  the  cord  circuits 
in  each  operator's  position  are  equipped  for  toll-to- 
toll  work,  while  the  other  half  are  equipped  for 
handling  the  toll-to-local  work. 

Toll-to-toll  cord  circuits  are  equipped  with  three 
keys,  each  key  having  a  double  motion.  One  move- 
ment of  the  first  key  rings  on  the  answering  cord ; 
the  second  movement  places  a  repeating  coil  in  the 


cord  circuit.  The  second  key  is  arranged  so  that 
the  operator  can  speak  to  either  toll  party  without 
the  other  party  listening.  This  is  found  very  de- 
sirable in  toll  work  and  saves  the  trouble  of  the 
operator  using  two  pairs  of  cords,  as  is  the  usual 
practice  of  the  toll  operator.  The  third  key  fills  the 
function  of  the  ordinary  key,  that  of  listening  to 
either  subscriber  and  ringing  on  the  calling  cord. 
The  toll-to-central-energy  cord  circuit  is  similar  to 
the  toll-to-toll  cord  circuit,  except  there  is  a  master 
key  added  for  selectively  signaling  parti^-line  sub- 
scribers in  the  local  e.xcliange.  The  central-energy 
side  of  the  toll-to-local  cord  circuit  was  equipped 
with  lamp-supervisory  signals,  so  that  a  local  sub- 
scriber hanging  his  receiver  on  the  hook  signals  the 
toll  operator  to  disconnect.  This  is  quite  important 
when  accurately  timing  toll  messages.  There  is 
an  extra  key  wired  in  each  operator's  induction-coil 
circuit  on  the  tollboard,  so  that  the  operator's  trans- 
mitter will  not  take  up  noise  from  the  operating 
room  when  the  operator  is  supervising  the  connec- 
tion. At  the  same  time  there  is  an  impedance  coil 
cut  in  the  receiver  circuit.  This  coil  adds  sufficient 
resistance  in  series  with  the  receiver  to  prevent  the 
cutting  down  of  the  efficiency  of  the  toll  line  to  per- 
sons talking  over  that  line. 

The  system  of  tninking  between  the  main  boards 
and  toll  board  is  quite  ingenious.  It  is  so  designed 
tiiat  a  person  cannot  call  and  give  a  false  number 
and  get  service.  This  is  sometimes  done  by  dishonest 
persons  to  prevent  having  toll  messages  charged  to 
them.  • 

Besides  the  usual  apparatus  used  by  the  chief 
operator  for  supervising  the  service  there  is  a  special 
tertiary-w^ound  induction  coil,  which  admits  of  the 
chief  operator  listening  to  an  operator's  conversation 
without  the  operator  being  able  to  detect  that  the 
chief  operator  is  listening.  There  are  also  special- 
service  trunks,  which  are  so  wired  that  any  sub- 
scriber complaining  about  receiving  poor  service 
is  closely  supervised  by  the  chief  operator.  Each 
time  a  subscriber  makes  a  call  it  is  duplicated  on 
the  chief  operator's  desk,  aiid  in  this  way  she  is 
able  to  determine  whether  the  subscriber  is  given 
the  proper  attention  by  the  operator.  There  is  also 
another  arrangement  by  means  of  which  the  chief 
operator  knows  of  each  call  that  is  made  on  any 
particular  line  which  may  need  supervision.  If  a 
man  is  being  called  and  bothered  and  is  not  able 
to  locate  the  offender  his  line  is  multipled  on  the 
chief  operator's  desk  by  a  special  circuit,  so  that  each 
time  he  is  called  the  chief  operator  has  a  notice  of 
the  fact,  and  she  can  then  ascertain  if  the  party  call- 
ing is  the  offender.  These  features  quite  often 
prove  very  valuable,  especially  in  large  multiple  ex- 
changes. 

The  power  plant  embodies  several  new  features 
which  have  not  heretofore  been  used  in  telephone- 
power  plants,  one  being  the  multicycle  ringing  ma- 
chine. This  machine  is  composed  of  a  one-fourth- 
horsepower   motor    directly   coupled    to   four   special 


Owing  to  the  fact  that  the  company  owns  its  own 
building,  which  is  a  two-story  brick  affair — a  por- 
tion of  which  is  rented  for  offices — it  found  it 
economical  to  install  its  own  power  plant.  This 
consists  of  a  six-horsepower  volume-governor  gas 
engine  belted  to  a  four-kilowatt  dvnamo.  This  set 
supplies  all  current  for  lighting  the  building  and 
operating  the  motor  generators  and  ringing  ma- 
chines. By  means  of  this  equipment  the  company 
is  able  to  reduce  the  cost  of  current  for  operating  the 
exchange  and  lighting  its  building  more  than  50 
per  cent.  The  gas  engine,  built  by  Fairbanks, 
Morse  &  Co.,  is  especially  designed  for  small  elec- 
tric-light plants.  The  regulation  is  very  close, 
owing  to  the  fact  that  there  is  an  explosion  every 
revolution.  The  manufacturers  of  gas  engines  will 
not  ordinarily  guarantee  the  regulation  on  engines 
of  less  than  10  horsepow-er  to  be  sufficiently  close 
to  operate  electric-light  plants.  The  engine  in  this 
plant  has  been  used  continually  since  it  has  been  in- 
stalled and  is  giving  satisfactory  results,  it  being 
the  second  engine  of  its  type  turned  out  by  the  fac- 
tory. The  engine  was  recommended  by  Mr.  L.  W. 
Stanton,  consulting  engineer  of  Cleveland,  Ohio,  who 
had  full  charge  of  drawing  the  plans  and  supervising 
the  installation  of  the  plant.  It  was  through  Mr. 
Stanton's  influence  that  the  party  lines  were  added 
and  the  rates  raised,  and  these  changes  have  proved 
very  satisfactory. 


Increasing  the    Efficiency  of   Operation 

of  a  Magneto-call  Exchange 

System. 

Bv  H.  P.   Clausen. 

Managers  of  telephone  exchanges  in- which  the 
switchboard  and  telephone  equipment  consists  of  the 
old-style  magneto-call  and  local-battery  equipment 
frequently  have  before  them  the  problem  of  making 
an  economical  change  from  the  magneto-call  system 
to  something  of  a  more  satisfactory  nature,  particu- 
larly from  the  point  of  view  of  efficient  operation. 

With  an  old  magneto  equipment  in  an  exchange 
and  much-worn  telephones,  the  problem  is  scarcely 
one  to  be  considered  in  a  different  light  than  a  com- 
plete renewal  of  the  entire  equipment,  both  inside 
and  outside,  but  when  the  subscribers'  equipments, 
or,  perhaps,  the  switchboard,  or  both,  are  compara- 
tively new  and  in  good  working  condition,  economical 
considerations  will  not  permit  of  such  a  radical 
change  as  the  rejection  of  a  great  deal  of  material 
and  apparatus  that  might  well  give  service  for  a  few 
years  longer. 

It  is  the  writer's  intention  to  present  a  number 
of  plans  to  meet  the  conditions,  and  wdiich,  he  be- 
lieves, may  be  adopted  with  profit.  Therefore,  the 
manager  who  may  wish  to  improve  his  service  has 
presented  for  his  consideration  several  arrangements, 
any  one  of  which  may  best  meet  his  conditions. 

In  order  to  place  the  subject  before  the  reader,  I 
shall   treat  the  systems  tabulated  below : 

A.  Local-battery  magneto-call. 
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generators,  which  give  a  frequency  of  2,000,  4,000, 
6,000  and  S,oco  respectively.  The  bells  of  the  tele- 
phone are  designed  to  correspond  to  the  frequencies 
of  these  generators.  Each  one  of  the  party-line  tele- 
phones is  designed  to  be  operated  by  one  of  these 
frequencies.  The  system  requires  close  regulation 
in  the  speed  of  the  motor.  To  attain  this  uniform 
speed  a  special  governor  is  attached  to  the  shaft  of 
the  motor,  which  regulates  the  amount  of  current 
passing  through  the  field  magnates.  In  this  way 
the  speed  of  the  machine  is  governed  so  that  it  does 
not  vary  more  than  one  or  two  revolutions  when  the 
voltage  operating  the  motor  is  varying  from  100  to 
120  volts.  The  machine  was  made  by  the  Holtzer- 
Cabot  Company,  which  also  furnished  the  motor 
generators  for  charging  the  storage  batteries.  The 
motor  generators  are  driven  from  iio-volt  circuit, 
which  is  available  either  from  the  city  lighting  mains 
or  from  the  company's  own  power  plant. 


B.  Local-battery  centralized-call. 

C.  Common-battery    centralized-call. 

The  above  three  classes  will  terminate  at  the  cen- 
tral office  in  the  following: 

D.  Magneto-call  d;-op  shutter. 

E.  Magneto-call   lamp  signal. 

F.  Centralized-call  drop  shutter. 

G.  Centralized-call   lamp   signal. 

Thus  we  have  presented  us  three  different  sys- 
tems of  telephone  circuits  and  four  systems  of  call- 
announcing  devices  placed  before  the  switchboard 
operator. 

Now,  for  methods  of  clearing-out,  we  have  the 
following : 

H.  Magneto   clearing-out   metallic-circuit  drop. 

I.  Magneto  clearing-out  metallic-circuit  lamp  sig- 

J.  Centralized,  automatic,  clear-out,  ground-dis- 
connect drop. 
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K.  Centralized,  aulomatic,  clear-out,  ground-dis- 
connect lamp. 

L.  Centralized,  automatic,  clear-out,  metallic,  lamp. 

This  gives  us  five  plans  for  clearing  out  systems. 
By  a  "ground  disconnect"  we,  of  course,  must  under- 
stand that  the  disconnect  signal  is  operated  by  a 
ground  placed  upon  the  telephone  line  at  the  sub- 
scriber's station,  and  when  we  say  "metallic-circuit 
disconnect"  it  means  that  the  circuit  is  not  grounded 
at  the  subscriber's  station  when  sending  in  a  clearing 
signal. 
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Fig.  9. 
IMPROVING    MAGNETO-CALL   EXCHANGE    SYSTE^^ 

Taking  the  above  systems  as  they  stand,  we  have 
first  to  consider  what  methods  of  signaling  we  can 
adopt  for  the  different  classes  of  telephone  circuits. 
Thus,  taking  system  A  (local-battery  magneto-call), 
we  can  operate  such  a  telephone  on  the  magneto-drop 
shutter  (Fig.  2)  or  upon  the  magneto-call  lamp  signal 
(Fig.  3)  and  apply  any  one  of  the  clearing-out  sys- 
tems described.  When  we  take  B  (local-battery  cen- 
tralized-call),  then  we  can  operate  line  signals  F 
(centralized-call  drop  shutter)  and  G  (centralized- 
call  lamp  signal),  but  for  the  clearing-out  system 
we  cannot  apply  anything  but  the  central,  automatic, 
clearing,  grounded  drop  and  central,  automatic,  clear- 
ing metallic  lamp,  for  in  the  B  style  telephone  we 
have  no  magneto  generator,  therefore  this  drops  out 
the  D  and  E  call  signals  and  the  H  and  I  clearing- 
out  systems. 

Now  when  we  come  to  the  common-battery  tele- 
phone circuits,  there  is  no  difference  between  the 
calling  signals  and  the  clearing-out  signals,  as  we 
can  still  operate  the  central  call-drop  shutter  and 
lamp  signal  as  well  as  the  ground-disconnect-drop 
lamp  and  metallic-disconnect  lamp.  These  variations, 
when  carefully  analyzed,  give  us  altogether  22  dif- 
ferent systems  of  operation,  but  rather  than  to  go 
into  complicated  details,  we  will  examine  the  circuits 
that  form  a  part  of  this  article  and  leave  the  adapta- 
tion of  the  circuits  to  local  conditions — to  the  man- 
ager, who  must  be  the  best  judge  as  to  what  change 
in  his  telephone  system  and  exchange  apparatus  can 
be  made  with  the  least  trouble  and   expense. 

Referring  to  Fig.  i,  we  have  the  diagrammatic 
circuit  of  a  local-battery  magneto-call  telephone,  with 
the  generator  connected  in  series  with  the  ringer. 
As  was  explained  before,  this  circuit  may  be  used 
in  connection  with  the  magneto-drop  and  spring- 
jack  circuit  shown  by  Fig.  2,  as  also  with  the  line 
circuits  shown  by  Fig.  3.  The  circuits  shown  by 
Fig.  2  do  not  require  any  special  explanation  aside 
from  the  understanding  that  when  the  plug  is  placed 
into  the  jack  the  drop  is  cut  out  of  circuit.     In  fact, 


in  some  cases,  the  jack  is  left  connected  across  the 
line  and  the  shutter  is  held  in  its  no-call  announcing 
position  by  mechanical  means.  This,  however,  does 
not  affect  the  description. 

Fig.  3  shows  a  line  circuit  in  which  the  subscriber, 
by  sending  in  his  call,  automatically  draws  up  the 
armature  of  a  relay  and  causes  current  to  flow 
through  that  relay  and  also  the  line  lamp  by  way 
of  the  jack  springs,  as  shown  in  the  diagram. 

Thus,  supposing  a  subscriber  at  the  telephone  in 
Fig.  I  drives  the  generator,  the  armature  of  the 
relay  (R)  in  Fig.  3  vibrates,  and  the  moment  that 
the  armature  closes  its  front  contact,  current  from 
the  battery  (B)  passes  through  the  lamp  (L)  and 
spring  jack  (J),  keeping  the  lamp  in  its  lighted 
position  until  the  operator  responds,  in  which  case 
the  spring  jack  opens  the  lamp  circuit  and  causes 
the  relay  (R)  to  release  its  armature,  thus  restoring 
the  lamp  signal  to  its  normal  condition. 

In  addition  to  Fig.  i,  I  have  shown  Fig.  4.  The 
operation  of  the  line  signals  from  this  telephone 
circuit  remains  the  same  as  was  described  in  Fig.  i, 
but  Fig.  4,  of  course,  represents  a  bridging  telephone. 
Fig.  5,  however,  shows  the  ringer  normally  grounded 
for  the  purpose  of  automatic  disconnect  signals, 
which  will  be  referred  to  somewhat  later  on.  Fig. 
6  is  also  a  magneto  telephone  circuit,  but  it  contains 
a    condenser  for  automatic-disconnect  purposes. 

Now  let  us  consider  the  cord  circuits  which  may 
be  used  in  connection  with  the  local-battery  magneto- 
call  telephone. 

First,  we  have  Fig.  7.  This  shows  a  plain  mag- 
neto-call cord  circuit  with  a  clear-out  bridged  be- 
tween the  strands  in  a  well-understood  manner.  For 
the  purpose  of  simplification  we  have  left  out 
all  ringing  and  listening  keys,  as  the  introduction 
of  these  parts  is  merely  a  matter  'of  detail.  This 
Fig.  7  cord  circuit  may  be  used  in  connection  with 
the  telephone  circuits  of  Figs.  I,  4,  5  and  6,  par- 
ticularly Figs.  I  and  4,  as  Figs.  5  and  6  show  the 
special   circuits. 

Now,  when  we  take  the  Fig.  5  telephone  circuit,  we 
find  that  the  ringer  is  normally  grounded,  and,  re- 
ferring to  Fig.  8,  we  have  a  cord  circuit  in  which 
there  is  a  double  coil  connected  across  the  cord  with 
the  center  of  the  winding  connected  to  a  series  of 
batteries  which  connect  to  ground  at  its  opposite 
terminal  in  such  a  way  that  when  the  Fig.  8  cord 
circuit  is  placed,  say,  in  the  Fig.  3  line  jack,  the 
replacing  of  the  receiver  to  the  switch  hook  of  a 
telephone  station  containing  the  circuits  shown  by 
Fig.  5  operates  the  clearing-out  drop  in  the  cord  cir- 
cuit of  Fig.  8,  through  battery  flowing  through  its 
winding.  However,  when  we  have  the  means  for 
introducing  an  automatic-disconnect  system,  we  may 
as  well  take  advantage  of  the  lamp  signal,  as  this 
greatly  increases  the  speed  of  operation. 

Thus,  referring  to  Fig.  9,  we  have  the  relay  wind- 
ings connected  across  the  cord  circuit  with  their 
centers  grounded  through  batteries,  as  shown.  The 
armature  of  the  relay  is  connected  to  one  side  of 
the  battery  and  a  lamp  is  connected  to  a  normally 
open  contact.  The  free  terminal  of  the  lamp  is  con- 
nected to  the  battery  in  such  a  way  that  when  the 
relay  armature  is  drawn  up  the  lamp  will  light.     This 


central  office  and  the  addition  of  a  condenser  in 
the  subscriber's  station  equipment  for  connecting  the 
ringer  to  the  line;  also  in  the  provision  of  a  special 
generator  which  is  normally  left  open,  so  that  the 
signal  drop  shown  by  Figs.  2  or  3  may  be  operated ; 
also  when  the  receiver  is  on  the  switch  hook  the 
circuit  is  only  complete  at  the  subscriber's  station 
through  the  condenser  connected  in  series  with  the 
ringer.  With  such  a  system  a  cord  circuit,  as  shown 
by  Fig.  10,  can  be  adapted  with  slight  modifications. 
It  will  be  observed  that  the  tip  and  sleeve  con- 
nections of  the  Fig.  10  cord  circuit  have  the  ter- 
minals of  the  battery  connected  to  them  through 
retardation  coils  (R')  and  (R"),  and  that  on  the 
tip  side  we  have  two  relays  (C')  and  (C").  There 
relays  are  provided  with  back-contact  armatures 
which  connect  to  the  lamp  signals  and  contain  in 
their  circuit  means  for  opening  the  battery  circuit 
while  the  plugs  are  removed  from  the  line  jack. 
For  the  purpose  of  illustrating  this  requirement,  I 
have  shown  plug  sockets  which  open  up  the  lamp 
circuits.     The  operation  of  this  circuit  is  as  follov.'s : 

By  picking  up  the  plug,  the  spring  resting  against 
the  shell  of  the  plug  closes  a  normally  open  contact 
and  causes  the  lamp  (L),  Fig.  10,  to  burn,  upon 
placing  the  plug  into  the  line  jack  of  Fig.  2  con- 
necting to  a  telephone  in  which  the  condenser  is 
connected  in  series  with  the  ringer,  the  lamp  con- 
tinuously burns  until  the  subscriber  removes  his 
receiver  from  the  switch  hook.  This  causes  the 
relay  (C)  to  be  energized,  and  by  drawing  up  its 
armature  extinguishes  the  lamp  (L).  It  should  be 
understood  that  the  current  operating  this  relay  is  not 
performing  any  useful  funcion  at  the  subscriber's 
station.  It  is  rather  a  detriment  to  have  it  pass 
through  the  subscriber's  receiver  and  induction  coil, 
for  the  subscriber's  telephone  is  provided  with  local 
batteries  and  must  be  equipped  with  magneto  gen- 
erator, as  otherwise  the  Fig.  2  style  drop  could  not 
be  operated. 

While  I  have  shown  a  special  form  of  cord  circuit 
in  Fig.  10,  any  common-battery  cord  circuit  will,  of 
course,  result  in  the  same  operation  and  produce 
the    same   disadvantages. 

In  order  to  overcome  this  difficulty,  the  writer 
presents  the  plan  shown  by  Fig.  11,  which  is  a  cord 
circuit  equipped  with  a  double-wound  relay,  or  a 
single-wound  relay,  with  an  impedance  coil  connected 
to  the  opposite  strand  in  such  a  way  as  to  supply  bat- 
tery current  to  the  metallic  circuit  and  permit  of 
the  use  of  a  front-contact  relay  in  the  cord  circuit 
and  do  away  with  the  necessity  for  providing  means 
for  normally  cutting  the  lamp  circuit  open  when 
the  plugs  are  at  rest. 

Referring  to  Fig.  6,  we  have  before  us  the  tele- 
phonr  circuit  required  for  use  in  connection  with 
the  Fig.  II  cord  circuit.  These  two  circuits  are  to 
be  used  in  connection  with  either  Fig.  2  or  Fig.  3 
line  circuits.  .\n  examination  of  Fig.  6  will  show 
that  a  condenser  is  connected  in  series  with  the 
telephone  circuit  and  that  the  generator  and  ringer 
are  connected  direct  across  the  line.  So,  under  nor- 
mal conditions,  we  have  practically  the  telephone 
circuit  shown  by  Fig.  i,  with  the  addition  of  a  con- 
denser, as  shown  by  Fig.  6.  The  operation  of  the 
system  is  to  be  as  follows: 

The  subscriber  drives  a  magneto  generator  and 
throws  drop  at  central;  operator  picks  up  plug  of 
Fig.  II  cord  circuit,  inserts  it  into  Fig.  2  line  jack, 
and  if  the  subscriber  has  the  receiver  off  the  switch 
hook,  no  current  flows  through  the  subscriber's  sta- 
tion apparatus.     Therefore,  the  supervisory  lamp  at 
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operation  takes  place  when  we  place  the  Fig.  9  cord 
circuit  into  the  Fig.  3  line  circuit  and  replace  the 
receiver  to  the  switch  hook,  as  shown  in  Fig.  5. 
Of  course,  we  may  also  secure  tne  same  automatic- 
disconnect  operation  by  placing  the  Fig.  9  or  Fig. 
8  cord  circuit  into  the  Fig.  2  line  circuit,  but  in 
each  case  the  Fig.  S  telephone  circuit  must  be  used 
or  some  other  means  provided  for  grounding  the 
telephone  line  at  the   subscriber's  station. 

Now  let  us  consider  a  condition  in  which  the 
subscriber's  station  cannot  ver>'  well  be  provided 
w-ith  ground  wires,  and  in  which  the  central  office 
line  circuit  cannot  be  changed  from  that  shown  by 
Fig.  2  or  Fig.  3.  This  requirement  calls  for  the 
necessity  of  providing  a  special  cord  circuit  at  the 
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the  central  office  does  not  burn,  but  when  the  switch- 
hook  at  the  subscriber's  station  is  drawn  down,  then 
there  is  a  flow  of  current  from  battery  (B),  Fig.  II, 
through  relay  (R)  over  the  line  circuit  and  through 
the  signal  bell  at  the  subscriber's  station.  The  only 
way  that  the  lamp  (L)  may  be  extinguished  is  by 
removing  the  plug  from  the  line  jack  or  removing 
the  receiver  from  the  switch  hook  at  the  subscriber's 
station. 

This  gives  an  excellent  system  of  clearing  out  and 
simplifies  the  cord  circuit  very  greatly  and  means 
practically  no  change  at  the  subscriber's  station,  as 
it  would  only  be  necessarj'  to  add  a  condenser  in 
the  receiver  circuit,  and  at  the  central  ofiice  overcome 
the   usual  objections  to   cord   circuits   in  which    the 
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clearing-out  signal-operating  current  passes  through 
the  subscriber's  apparatus  while  the  telephone  is  in 
use.  whereas,  in  the  plan  suggested,  the  current  only 
passes  over  the  line  wire  while  the  telephone  is  in 
its  unused  condition.  This  produces  a  most  eco- 
nomical plan  of  operation. 

In  considering  magneto-call  apparatus  I  shall  make 
brief  reference  to  the  "cord  circuit  shown  by  Fig. 
12.  This  cord  circuit  may  be  operated  in  connec- 
tion with  any  system  of  magneto-call  switchboards, 
and  only  calls  for  the  necessity  of  providing  a  mean^ 
of  cutting  off  the  lamp  circuit  in  the  cord  circuit. 

Referring  to  Fig.  12,  (R)  is  the  regular  winding 
of  the  relay,  say,  500  ohms,  and  (S)  is  an  auxiliary 
winding  on  the  same  core  of  the  relay,  but  of  a  lower 
resistance.  This  relay  is  provided  with  a  normally 
open-front  contact,  and  when  the  clearing-out  signal 
is  sent  into  the  office  the  winding  (R)  causes  the 
armature  of  the  relay  to  vibrate,  and  the  moment  that 
the  armature  strikes  its  open-front  contact,  current 
from  the  battery  (B)  passes  through  the  lamp  (L) 
and  the  relay  winding  (S).  This  causes  the  relay 
to  lock  up  and  keep  the  lamp  lighted  until  the  op- 
erator listens  in  on  the  cord  circuit  and  opens  up 
the  lamp-supply  circuit  by  means  of  an  auxiliary 
contact  on  the  switching  key,  or  the  supply  circuit 
may  also  be  opened  up  by  the  momentary  operation 
of  an  auxiliary  switch  common  to  the  entire  op- 
erators' position  and  controlling  the  lamp-signal 
current-supply  circuit.  That  is  to  say,  one  switch 
may  be  made  to  serve  for  restoring  to  normal  any 
lighted  lamps  belonging  to  one  or  more  cord  circuits 
installed  in  the  same  position. 

This  system  of  clearing  out  is  not  to  be  recom- 
mended for  regular  local-exchange  service,  but  may 
be,  and  often  is.  applied  with  good  success  to  toll- 
switchboard  cord  circuits. 

Giving  our  attention  next  to  local-battery  cen- 
tralized-calling  telephone  circuits,  we  find  that  we 
may  use  line  circuits,  shown  by  Figs.  13  and  14.     In 
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and  the  cord  circuit  shown  by  Fig.  10  or  any  modi- 
fication thereof  is  generally  used  in  connection  with 
metallic-circuit   common-battery  systems. 

In  order  to  place  the  available  telephone  circuits 
in  the  simplest  form  I  have  shown  Figs.  19,  20,  21,  22 
and  2^.  Fig.  19  shows  the  regular  local-battery  sys- 
tem. Fig.  20  shows  a  single  common-battery  cir- 
cuit, usually  known  as  local  secondary  system.  Fig. 
21  indicates  a  common-battery  system  of  telephone 
circuit  without  an  induction  coil,  and  Fig.  22  a  com- 


FIG.     13.       IMPROVING    MAGNETO-CALL   EXCHANGE    SYSTEM. 

mon-battery  telephone-circuit  system  with  induction 
coil  and  condenser,  but  with  a  minimum  amount  of 
side  tone.  Fig.  23  shows  what  we  generally  consider 
the  Western  Electric  Bell  telephony  circuit,  possess- 
ing considerable  side  tone. 

Some  Pr.\ctical  Suggestions. 

As  mentioned  before^  it  is  difficult  to  offer  con- 
clusive suggestions  as  to  what  may  be  the  best  plan 
for  a  manager  to  adopt  for  introducing  automatic- 
signaling  provisions  in  a  magneto-exchange  equip- 
ment. As  a  general  conclusion,  however,  it  may 
be  suggested  that  the  subscriber's  telephone  equip- 
ment should  receive  the  least  attention  in  making 
the  change.  We  may  add  a  condenser  in  series  with 
the  receiver  circuit  with  but  little  expense,  and  pro- 
duce, as  was   described  before,  an  excellent  system 
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fact,  these  two  line  circuits  are  applied  generally 
for  centralized-call  or  common-battery  service.  The 
best-known  form  of  centralized-call  telephone  cir- 
cuits is  shown  by  Fig.  15,  in  which  the  ringer  is 
grounded  for  the  purpose  of  securing  the  clearing- 
out  signal.  In  these  systems  the  cord  circuits  shown 
by  Figs.  8  and  9  should  be  used.  Generally  the 
circuit  shown  by  Fig.  9,  wherein  the  lamp  circuit 
is  used  as  a  clearing-out.  finds  most  favor.  The 
telephone  circuit  shown  by  Fig.  16  may  be  used 
in  connection  with  the  cord  circuit  shown  by  Fig. 
10,  or  any  suitably  modified  cord  circuit  in  which 
battery  current  is  normally  sent  to  line  for  super- 
visory purposes.  Obviously,  however,  the  telephone 
circuit  of  Fig.  15  is  the  preferable  one  when  the 
ground  disconnect  can  be  applied,  as  with  this  cir- 
cuit no  current  flows  over  the  telephone  line  while 
the  subscribers  are  talking,  and  the  simplified  cord 
circuits,  Figs.  8  and  9,  may  be  used. 

In  order  to  adapt  the  exchange  equipment  to  a 
common-battery  operation  we  have  to  consider  the 
telephone  circuits  of  Figs.  17  and  iS.  Fig.  ,17  shows 
a  ground-disconnect  system  and  Fig.  18  a  metallic. 
The  line  circuits  used  in  connection  with  -the  com- 
mon-battery telephone  remain  as  shown  jn  Figs. 
13  and  14,  and  the  cord  circuit  may  be  that  shown 
by  Fig.  ID.  The  only  advantage  in  using  Fig,  17 
telephone  circuit  is  that  it  is  not  necessary  to  pro- 
vide a  condenser  at  the  telephone  station.  Taking 
Fig.   18,  however,  this  gives  metallic-circuit  service, 


of  supervision  by  only  a  slight  change  in  the  cord 
circuits  at  the  central  oflice.  However,  if  every 
telephone  throughout  the  exchange  already  is  pro- 
vided with  an  earth  or  ground  wire,  then  the  ad- 
dition of  a  contact  to  the  switchhook  may  prove  the 
least  expensive  plan. 

It  is  the  writer's  opinion,  however,  that  in  con- 
sidering all  expenses  in  connection  with  changing 
a  telephone  we  shall  find  that  the  labor  item  for 
installing  the  contacts  in  the  switchhook  more  than 
equals    the    additional    cost    of    the    condenser    to    be 
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placed  into  the  telephone  as  compared  to  the  cost 
of  the  contact.  That  is  to  say,  we  must  purchase 
the  contact  for  the  switchhook  in  the  one  plan 
and  the  condenser  in  the  other,  but  when  we  install 
the  condenser  this  can  be  done  in  most  cases  in 
less  than  five  minutes'  time,  as  it  only  requires 
cutting  open  the  receiver  circuit  in  the  telephone 
and  inserting  the  condenser,  but  when  we  install 
the  contacts  this  must  always  present  considerable 
difficulty.  It  would  appear,  therefore,  as  though 
the  insertion  of  th^  condenser  in  series  with  the 
telephone  condenser  is  the  most  acceptable  plan 
not  only  from  an  economical  but  from  a  practical 
standpoint  as  well,  for  wherever  we  can  keep  clear 
of  a  ground-disconnect  system  it  is  wise  to  -do  so, 
as  is  well  understood  by  everyone  ever  having  oper- 
ated such  a  system  in  cities  where  the  street-rail- 
way, electric-light  and  other  currents  are  a  constant 
source  of  annoyance. 

As  respects  the  central-office  portion,  the  line 
circuits  generally  do  not  permit  of  a  change  from 
drop-signal  to  lamp-signal,  as  this  plan  would  be 
too  expensive  and  would  mean  the  rejection  of  a 
large  amount  of  apparatus  on  which  there  practi- 
cally would  be  no  salvage,  but  we  may  secure  an 
automatic-signal  system  under  certain  conditions  .of 
switchboard  construction,  i.  e.,  if  we  can  conven- 
iently get  at  one  side  of  the  -drop  circuits  and  have 
a  double  cut-out  jack;  then  we  may  install  an  au- 
tomatic-signal drop  by  inserting  battery,  as  was  de- 
scribed before,  but  when  we  have  only  a  single  cut- 
out  in    our    spring  jacks,    then   we    must   add   some 
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means  for  supplying  battery  to  the  line  circuit  for 
signaling  purposes  and  taking  the  battery  supply 
away   from  the  line  circuit  when  answering  a  call. 

At  its  best  the  proposition  for  furnishing  battery 
to  a  line  circuit  having  only  the  single  cut-out  jack 
would  be  an  expensive  one  and  need  not  be  touched 
upon  further. 

In  the  cord  circuits,  however,  we  have  considerable 
latitude.  In  the  regular  magneto-cord  circuit  there 
is  generally  but  little  apparatus  in  the  original  in- 
stallation, and  we  usually  find  enough  room  in  the 
back  of  a  switchboard  for  installing  the  few  relays 
needed  in  almost  any  one  of  the  supervisory  systems 
described. 

The  writer  believes,  however,  that  as  a  rule  the 
best  plan  is  to  keep  away  from  common-battery  ap- 
paratus, and  when  we  use  the  cord  circuits  above 
described,  particularly  Figs.  8  and  9,  we  are  not 
adding  much  complicated  apparatus,  and  if  we  keep 
away  from  the  ground  telephone  and  install  only 
the  condenser  in  the  subscriber's  instrument  we  have 
but  little  to  add  to  our  central-office  cord  circuit  in 
order  to  produce  an  excellent  system  of  super- 
vision. 

True,  the  cord  circuits  presented  show  only  a 
single  supervisory  system,  but  even  a  single  super- 
visory system  will  mean  a  remarkable  increase  in 
the  rapidity  of  operating  a  switchboard,  but  if  a 
double   supervisory   system    is     wanted,   it    may,   of 
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course  be  obtained  by  simply  adding  a  little  more 
apparatus  to  the  cord  circuit,  although  this  is  again 
going  off  onto  expensive  construction  and  installa- 
tion of  additional  apparatus,  which  should  be  avoided 
whenever  possible,  as  a  manager  must  always  bear 
in  mind  that  he  does  not  expect  to  operate  magneto 
apparatus  any  longer  than  absolutely  necessary  for 
getting  reasonably  long  service  out  of  it.  More- 
over, the  relays  installed  in  the  cord  circuits  are 
not  good  salvage  when  the  board  is  eventually 
changed  to  common  battery. 

This  suggestion  of  common  battery  brings  us  to 
the  point  of  the  advisability  of  adopting  common- 
battery  transmission  in  a  magneto  exchange.  As  a 
first  consideration  we  may  safely  state  that  there  are 
but  very  few  magneto-call  exchange  systems  in  exist- 
ence, no  matter  how  new,  that  will  permit  of  their 
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and   dropped   to   the   unusual   low   figure   of   $94,; 
in   January   last. 


Ice  Dangers  to  Power  Plants  at  Niagara 
Falls. 

By  Orein  E.  Dunlap. 
The  manner  in  which  the  ice  has  piled  up  adjoin- 
ing the  power  house  of  the  Niagara  Falls  Hydraulic 
Power  and  Manufacturing  Company  at  Niagara  Falls, 
N.  Y.,  this  winter  has  commanded  much  attention. 
It  is  recognized  as  a  subject  for  engineering  atten- 
tion. It  will  be  recalled  that  this  power  station  is 
located  at  the  water's  edge  in  the  Niagara  gorge. 
The  water  that  supplies  the  turbines  installed  in 
the  station  is  carried  in  huge  penstocks,  but  to  the 
north   of  the   station   on  the   top   of  the  high  bank 
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they  might  do  great  damage.  It  seems  highly  prob- 
able that  all  of  the  present  little  waterfalls  at  this 
point  will  in  time  cease  to  exist,  because  the  water 
that  forms  them  may  be  captured  and  made  to 
perform  double  service  in  the  operation  of  turbines 
in  stations  at  the  water's  edge.  When  this  occurs 
ice  formations  like  that  now  existing  will  be  un- 
known. 

The  severity  of  the  winter  has  kept  the  power 
companies  busy  in  avoiding  an  ice  blockade  at  the 
entrance  to  their  canals.  There  are  vast  fields  of 
ice  on  the  upper  river  in  front  of  the  inlet  canals, 
and  men  have  been  kept  at  work  blasting  it  here  and 
there  to  keep  the  channels  open.  The  success  at- 
tained was  highly  satisfactory.  When  the  ice  breaks 
up  in  Lake  Erie  there  will  in  all  hkelihood  be  a 
tremendous  flow  of  it  down  the  river.  When  this 
takes  place  it  will  require  further  watchfulness. 
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being  made  over  into  a  common-battery  system  and 
give  an  absolutely  satisfactory  service. 

There  is  no  question  that  any  magneto  system  may 
be  made  up  into  a  common-battery  system,  but  when 
we  commence  to  figure  upon  the  apparatus  required 
we  will  probably  find  that  as  salvage  at  the  sub- 
scriber's station  we  have  the  cabinet,  the  ringer 
and  receiver  and,  very  rarely,  the  transmitter.  This 
means  that  we  have  got  to  add  the  condenser  and 
induction  coil,  and  when  you  commence  to  figure 
the  cost  of  changing  the  telephones  and  the  class  of 
service  that  you  are  going  to  secure  from  the 
mixture  of  the  new  and  old  apparatus  it  is  thought 
that  a  new  equipment  at  the  very  startout,  with  no 
salvage  on  the  old  equipment,  will  prove  the  cheaper 
plan  to  follow. 

At  the  central  office,  when  the  change  is  made 
from  magneto  to  common  battery,  it  is  generally 
made  with  the  idea  of  saving  a  great  deal  of  switch- 
board apparatus,  but  as  a  rule  few  manufacturers 
would  consider  changing  a  magneto  board  to  com- 
mon battery  and  use,  as  salvage,  anything  more 
than  the  spring  jacks,  ringing  and  listening  keys, 
the  cabinet  work,  and,  to  a  limited  extent,  the  cable, 
but  it  will  be  found  necessary  to  provide  a  great 
deal  of  apparatus  which  we  do  not  generally  find 
in  a  magneto  exchange,  and  it  is  this  additional  ap- 
paratus which  brings  the  installation  price  up  to  a 
figure  but  little  under  the  price  that  would  have 
been  quoted  for  a  new  equipment.  And  not  this 
alone.  Few  manufacturers  would  undertake  to  bid 
in  a  lump  sum  for  making  the  change.  Ordinarily 
they  would  want  to  make  a  charge  for  the  time  spent 
on  the  job,  and  when  you  come  to  paying  for  an 
installation  gang  for  30  or  60  days  the  feasibility  of 
changing  a  magneto-call  switchboard  to  common- 
battery  loses  its  charm. 
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there  are  several  mills  that  discharge  water  from 
their  individual  pits  at  points  midway  between  the 
top  of  the  high  bank  and  the  water's  edge.  This 
creates  several  little  waterfalls,  which  are  very  pretty 
and  attractive  in  the  summer  time,  but  in  winter  the 
wind  catches  the  spray  and   blows  it  about. 

The  majority  of  the  winds  experienced  at  Niagara 
sweep  down  out  of  the  southwest,  and  this  winter 
the  rear  of  several  of  the  mills  on  the  edge  of  the 
high  bank  have  been  so  ice-coated  that  a  force  of 
men  was  engaged  several  days  in  removing  the  icy 
deposit.  This  was  especially  true  of  the  pulp  mill  of 
the  Pettebone  Cataract  Paper  Company. 

In  front  of  the  little  waterfalls  the  ice  mountain 


Electrical  Exports  for  January. 

Electrical  exports  from  the  United  States  for 
the  month  of  January  last  amounted  to  a  total  value 
of  $830,135,  thus  showing  a  decrease  of  $22,463  from 
the  last  preceding  month,  but  an  increase  of  $34,- 
5S6  over  January,  1903.  Goods  classified  as  elec- 
trical machinery  again  show  a  falling  off  as  com- 
pared with  the  corresponding  month  of  the  preced- 
ing year,  the  deficit  being  $101,224.  Electrical  ap- 
pliances, however,  including  telegraph  and  telephone 
instruments,  show,  as  before,  an  increase,  the  ad- 
vance over  the  figures  for  January,  1903,  being  $135,- 
810,  more  than  enough  to  offset  the  deficit  in  ma- 
chinery. Comparative  figures  are  as  follows  :  Elec- 
trical machinery — January,  1903,  $556,315;  January, 
1904,  $455,091.  Electrical  appliances — January,  1903, 
$239,234;  January,  1904,  $375,044- 

Classified  according  to  destination,  the  exports 
of  electrical  machinery  to  some  of  the  principal 
buyers  in  January  were  as  follows :  British  North 
America,  $103,923;  United  Kingdom,  $94,586;  Japan, 
$71,513;  Mexico,  $49,S6o;  France  $38,148;  British 
Australasia  $12,318;  Argentina,  $8,691;  British 
Africa,  $6,585  ;  British  East  Indies,  $6,582 ;  Germany, 
$4,710;  Colombia,  $3,029;  Philippine  Islands,  $2,657; 
Cuba,  $1,780. 

Comparing  the  above  figures  with  those  of  Jan- 
uary, 1903,  the  greatest  contrast  is  shown  in  the 
case  of  the  United  Kingdom,  which  imported  $243,- 
102  worth  of  electrical  machinery  in  January,  1903, 


Reversal  of  a  Series  Motor. 

A  Chicago  reader  of  the  Western  Electrician  asks 
the  following  question:  'Tn  order  to  reverse  a 
series  motor  it  is  necessary  to  reverse  the  current 
through  the  armature.  By  leaving  this  current  the 
same,  and  reversing  just  the  field,  will  the  motor 
reverse?" 

It  will.  To  reverse  the  direction  of  rotation  of 
a  series  motor,  either  the  armature  or  field  current 
may  be  reversed,  but  not  both.  In  either  case  the 
relation  of  the  flux  between  the  pole-pieces  to  the 
field  set  up  by  the  current  flowing  in  the  armature 
is  changed  and  the  motor  reverses.  If  both  field 
and  armature  currents  were  reversed  at  once  this 
relation  would  remain  unchanged  and  the  motor 
would  continue  to  rotate  in  the  same  direction. 


Indianapolis  Lets  Lighting  Contract. 

The  Indianapolis  Board  of  Public  Works  has 
awarded  the  contract  to  light  the  city  for  10  years 
to  the  Indianapolis  Light  and  Power  Company,  the 
lowest  of  three  bidders.  The  other  bidders  were 
George  E.  Fisher  of  Detroit  and  R  G.  Bruckman  of 
New  York.    The  successful  company  bid  $75  a  year 
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that  formed  this  winter  is  of  startling  proportions, 
reaching,  as  it  does,  from  the  water's  edge  nearly 
to  the  top  of  the  bank.  Never  in  the  history  of  the 
canal  power  development  has  there  been  so  much  ice 
at  this  point.  The  winter  has  been  of  unusual 
severity,  and  for  two  months  or  more  the  icy 
mound  has  had  a  daily  increase  in  size.  That  there 
is  danger  in  such  accumulations  of  ice  is  demon- 
strated by  the  fact  that  a  few  weeks  ago  a  huge 
icicle  fell  from  the  face  of  the  cliff  back  of  the  power 
station  and  plunged  upon  the  roof,  doing  considerable 
damage.  The  roofless  portion  of  the  structure  is 
clearly  seen  in  the  illustration. 

Of  course  there  is  much  speculation  as  to  just 
how  the  present  mass  of  ice  will  pass  away.  There 
are  some  very  large  pieces  hanging  to  the  cliff,  and 
should  these  fall  and. slide  toward  the  power  house 


for  each  light  on  both  direct  and  alternating- current 
enclosed-arc  lamps  and  $74  on  direct-current  open- 
arc  lamps.  The  competitors  bid  $78.50  and  $87.86, 
respectively.  Under  the  old  contract  the  city  paid 
$85  a  year  on  a  moonlight  schedule.  City  Engineer 
Jeup  says  that  the  new  contract  is  based  on  one  of 
the  lowest  rates  in  existence  in  any  city  in  the 
country. 


W.  S.  Clark  of  Philadelphia  has  been  successful 
in  the  Pennsylvania  courts  in  a  suit  which  he  brought 
to  recover  damages  for  being  unlawfully  ejected 
from  a  street  car  because  the  conductor  arbitrarily 
decided  that  a  half  dollar  tendered  for  fare  was  a 
counterfeit.  Mr.  Clark  was  awarded  $175  damages. 
A  curious  feature  of  the  case  is  that  the  coin  not 
only  turned  out  to  be  genuine,  but  to  be  of  the  rare 
issue  of  1S32,  and  therefore  worth  about  $5. 


i88 

Independent  Telephone   Development 
in  Indiana. 

The  two  large  Independent  telephone  properties 
centering  at  Indianapolis — the  New  Telephone  Com- 
pany (which  is  the  local  company)  and  the  New 
Long-distance  Telephone  Company  (which  is  the 
long-distance  adjunct  of  the  local  company,  and 
connects  it  with  all  the  principal  cities  of  Indiana)  — 
are  wholly  independent  of  each  other,  but  are  prac- 
tically owned  by  the  same  people.  The  growth  of 
these  two  companies  has  been  remarkable.  The  de- 
mand for  their  ser'v'ice  is  so  great  that  it  is  almost 
impossible  to  keep  up  with  it.  Large  extensions 
have  been  planned,  by  both  companies,  to  enable 
them  to  take  care  of  the  business  that  is  being 
offered  them,  and  this  new  work  will  be  commenced 
as  soon  as  spring  opens. 

The  New  Long-distance  Telephone  Company  has 
gone  quite  largely  into  the  composite-circuit  busi- 
ness, and  is  now  doing  nearly  all  of  the  Associated 
Press  telegraphing  in  Indiana.  The  company  has 
brought  this  particular  line  of  business  to  such  a 
state  of  efficiency  that  it  is  impossible,  for  instance, 
for  a  man  who  is  telephoning  between  Indianapolis 
and  Terre  Haute  to  realize  that  one  of  the  wires 
of  the  metallic  circuit  over  which  he  is  talking  is, 
at  the  same  instant,  being  used  for  the  purposes  of 
telegraphy  by  the  Associated  Press,  and  that,  as 
hundreds  of  words  are  spoken  over  the  circuit,  other 
hundreds  are  going  at  the  same  moment  by  tele- 
graph. 

A  prominent  gentleman  from  the  East  visited  the 
office  of  Mr.  S.  P.  Sheerin,  president  of  the  Long- 
distance company,  some  time  ago,  and  jVIr.  Sheerin 
embraced  the  opportunity  to  show  him  what  the 
long-distance  lines  could  do.  He  sent  in  a  general 
call  for  Terre  Haute,  Fort  Wayne,  Marion,  Muncie, 
Lafayette,  Louisville,  Ky.,  St.  Louis,  Mo.,  and  sev- 
eral other  cities.  When  the  test  was  completed  the 
gentleman  said:  "That  is  excellent;  I  have  never 
found  better  telephone  service.  But,  Mr.  Sheerin, 
one  thing  you  have  forgotten.  You  told  me  that 
you  had  some  lines  over  which  you  sent  telegrams 
at  the  same  time  that  they  were  in  use  for  telephone 
purposes.     I  would  like  to  try  some  of  these." 

"Well,"  said  Mr.  Sheerin,  "you  have  already 
talked  over  five  of  them,  but  if  you  want  to  try 
more,  I  will  give  you  the  opportunity."  The  gen- 
tleman declared  that  he  was  entirely  satisfied,  but 
that  he  could  not  have  believed  that  a  thing  of  that 
sort  could  be  so  satisfactorily  done,  without  having 
had   such   a  complete   demonstration   of   it 

"How  do  you  account  for  the  phenomenal  success 
of  your  companies?"  a  correspondent  of  the  Western 
Electrician  recently  asked  Mr.   Sheerin. 

"There  are  many  reasons  for  it.  Undoubtedly  we 
meet,  in  a  very  large  degree,  the  wants  of  the  people. 
The  service  given  by  both  companies  is  admitted 
on  all  sides  to  be  most  admirable.  The  rates  are 
uniform  and  all  subscribers  are  treated  alike.  The 
stockholders  of  both  companies  are  home  people. 
There  is  not  five  per  cent,  of  the  stock  of  the  local 
company  held  outside  of  the  city  of  Indianapolis. 
A  large  majority  of  it  is  held  by  responsible  men 
who  can  afford  to  hold  it.  They  feel  keenly  the 
obligations  of  civic  pride.  They  mildly  believe  that 
they  have  the  best  telephone  plant  in  the  United 
States.  They  are  firmly  convinced  that  they  have, 
by  several  hundred  per  cent.,  the  best  telephone  serv- 
ice that  was  ever  given  in  Indianapolis,  or  likely 
ever  to  be  given.  More  than  90  per  cent  of .  the 
bonds  of  both  companies  are  also  held  in  Indianap- 
olis. 

"The  stocks  of  both  organizations  are  paying 
quarterly  dividends — that  of  the  local  company  at  the 
rate  of  six  per  cent,  per  annum,  and  that  of  the 
long-distance  company  at  the  rate  of  four  per  cent, 
per  annum.  Both  companies  are  earning  more,  but 
the  management  is  conservative,  and  prefers  to  in- 
vest a  certain  sum  of  surplus  in  new  construction 
each  year." 

"What  about  the  number  of  Independent  tele- 
phones in  the  state  of  Indiana  as  compared  with 
the   Central   Union  ?"   was   asked   Mr.    Sheerin. 

"I  should  say,  safely,  four  to  one.  There  arc,  in 
Indiana,  by  actual  count,  110,000  Independent  tele- 
phones. The  Central  Union  does  not  claim  more 
than  25,000,  and  I  doubt  very  much  if  it  has  that 
many.  In  the  32  counties  of  the  state  reached  by 
our  own  long-distance  lines  there  are  62,000  Inde- 
pendent telephones,  as  compared  with  12,000  Central 
Union  telephones.  There  is  an  Independent  ex- 
change in  the  county  seat  of  everyone  of  these  32 
counties,  as  well  as  in  most  of  the  smaller  towns 
in  them.  There  are  14  of  these  counties  in  which  the 
Central  Union  has  no  county-seat  exchange  at  all, 
and  we  outnumber  them,  on  an  average  of  three  to 
one,  in  the  remainder  of  the  counties. 

"In  addition  to  the  62,000  telephones  on  our  own 
lines,  we  reach,  over  the  lines  of  connecting  com- 
panies, 36,000  telephones,  and  there  are  12,000  Inde- 
pendent telephones  with  which  we  have  no  connec- 
tion, as  yet,  but  the  greater  part  of  which  we  will 
reach   during  the  coming  year. 

"Perhaps  25,000  of  the  110,000  Independent  tele- 
phones in  the  state  are  in  the  houses  of  farmers. 
This  is  very  interesting,  in  view  of  the  fact  that,  be- 
fore the  Independent  movement  began,  there  was  not 
one  telephone  in  the  house  of  a  farmer  in  the  entire 
state  of  Indiana.  The  telephone  has  done  more  for 
the  farmer  than  any  other  agency.  It  affords  him 
opportunities  for  social  intercourse:  brings  him  the 
weather  forecasts  and  market  reports;   enables  him 
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to  summon  aid,  when  needed,  and  saves  him  many 
miles   of  travel. 

"The  Independent  telephone  movement  has  also 
greatly  benefited  the  merchant  in  the  small  town,  as 
well  as  the  wholesale  dealers  in  Indianapolis.  Be- 
fore the  advent  of  the  Independent  telephone  it  was 
necessary  for  the  merchant  to  carry  a  large  stock 
of  goods,  including  many  articles  for  which  there 
vvas  only  an  occasional  call  His  orders  were  di- 
vided among  the  traveling  men  representing  the 
large  wholesale  houses  of  Indianapolis,  Cincinnati, 
Chicago  and  St.  Louis,  and  very  often  the  goods 
were  slow  in  reaching  him  after  thev  were  ordered. 

"Now  he  finds  that  he  can  conduct  his  business 
on  a  much  smaller  capital.  He  patronizes  the  In- 
dianapolis dealers  almost  exclusivelv,  and,  when  he 
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"Every  now  and  then  I  hear  a  report,  on  the 
street,  that  there  is  a  likelihood  of  vour  companies 
selling  out  to  the  Central  Union?" 

Mr.  Sheerin :  "There  never  was  a  greater  absurd- 
ity than  this.  When  our  'friends,  the  enemy  '  have 
nothing  else  to  do,  they  trot  out  this  age-worn 
story  and  put  it  into  service.  There  is  absolutely 
not  one  word  of  truth  in  it,  and  never  was  If 
you  will  stop  to  think  about  it,  it  is  a  ridiculous 
thing  on  Its  face.  The  control  of  these  two  com- 
panies IS  in  the  hands  of  men  who  would  not  sell 
to  the  Central  Union  under  any  circumstances  They 
are  profitable  investments,  and  the  work  is  very 
congenial  to  the  gentlemen  who  fill  the  executive 
offices.     We  have  had  numerous  applications  to  sell. 


but   have   never    considered    them    for   a    minute.     I 
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finds   his  stock  running  low,   he  sends  in  an  order      give  all  my  time  to  th< 

by  telephone— first  finding  out  where  he  can  obtain       "      "     ~      " 

the   best    prices — and    the    goods     are    delivered    on 

very    short    notice.     In    this    way    he   always    has    a 

fresh  stock  of  staple  goods,  and  if  he  has  a  call  for 

any  special  thing  he  can  get  it  within  a  few  hours." 

'  I  have  heard  some  favorable  comment  as  to  the 
character  of  your  officers  and  employes.  Have  you 
any  special  reason  to  assign  for  that?" 

Mr.  Sheerin :  "To  begin  with,  we  use  our  best 
judgment  in  the  employment  of  people  for  all  po- 
sitions. We  employ  them  with  the  intention  of  keep- 
ing them.  We  very  much  prefer  promoting  our 
own  people,  who  have  been  with  us  a  long  while,  to 
employing  strangers  for  responsible  positions.  We 
follow  this  rule  with  both  men  and  women.  We 
require  a  fairly  high  personal  standard.  We  are 
ourselves  part  of  the  general  public,  and  we  keep 
in  as  close  touch  with  the  people  as  possible.  All 
our  young  men.  and  young  women,  too,  holding 
responsible  positions,  have  been  trained  in  the  busi- 
ness by  ourselves." 


,  .  ------  two  companies,  and  so  does 

Mr.  H.  B.  Sale,  secretary  and  treasurer  of  both 
companies.  Mr.  Louis  Hollweg,  one  of  the  wealthi- 
est men  in  Indianapolis,  who  is  vice-president  of 
the  local  company  and  one  of  its  largest  stock- 
holders and  is  also  largely  interested  in  the  other, 
also  gives  liberally  of  his  time  and  advice  in  the 
management  Mr.  Hollweg  is  a  magnificent  exam- 
ple of  not-  only  how  a  man  may  grow  old  grace- 
fully, but  how  he  can  multiply  years  usefully. 
Whenever  he  feels  his  capacity  for  work  waning  a 
little  he  informs  his  associates,  suddenly,  that  he  has 
decided  to  take  a  trip  to  Europe,  and  the  next  day 
he  is  ofif.  After  an  absence  of  six  weeks  he  returns, 
with  a  reserve  store  of  energy  sufficient  to  run  him 
comfortablv  for  the  next  six  months.  Mr.  A.  F. 
Ramsey  of  Crawfordsville,  vice-president  of  the  New 
Long-distance  Telephone  Company,  and  Mr.  Hugh 
Dougherty  of  BlufFton,  one  of  its  largest  stock- 
holders, also  give  all  the  time  required  0%  them 
whenever    called    upon." 

Mr.    Sheerin    referred    the    correspondent    to    Mr. 
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H.  B.  Sale,  secretary  and  treasurer,  for  information 
as  to  improvements,  enlargements,  present  conditions 
and  intended  improvements.     Mr.   Sale  said: 

"We  are  very  much  obliged  to  the  Western  Elec- 
trician for  giving  us  an  opportunity  to  tell  the 
people  something  about  ourselves.  We  began  our 
plan  for  2,500  subscribers.  The  JBell  people  had,  at 
that  time,  fewer  than  2,000,  and  we  thought  that  it 
would  take  us  some  time  to  get  2,500.  Before  we 
were  ready  to  open  we  had  to  prepare  for  3,000. 
Inside  of  a  year  we  had  3,500.  The  increase  has 
gone  on  rapidly,  until  now  we  have  7,977  subscrib- 
ers in  the  city  of  Indianapolis  and  1,000  more  among 
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Boston  "Tech"  Banquet  in  Chicago. 

Lighted  by  the  ghastly  rays  of  mercury-vapor 
lamps,  the  University  Club  banquet  hall  in  Chicago 
was  the  scene  of  one  of  those  interesting  dinners 
given  by  the  sons  of  old  "Tech"  which  are  said 
always  to  show  something  new  or  startling  for  the 
participants. 

The  banquet  was  given  on  February  27th  by  the 
Northwestern  Association  Massachusetts  Institute 
of  Technology.  The  members  and  guests,  to  the 
number  of  117,  were  greeted,  upon  entering  the 
banquet    hall,    by    a    weird    scene    produced    by    si.x 


S.  P.  Sheerin,  President.  Louis  Holtweu.  Director.  H.  R.  Sale,  Secretary  and  Treasurer. 
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of     Marion      mercury-vapor   lamps,   which   were   the   only   source 
of    light   in   the   room.     When    seated    the    company 

roses 
Teen, 


towns 


the    farmers    and    in    the    small 
County. 

"In  addition  to  our  main  exchange  we  have  two 
large  branch  exchanges — one  for  the  South  Side,  on 
Prospect  Street,  and  one  for  the  North  Side,  on 
Twenty-second  Street.  The  company  owns  the  real 
estate  and  buildings  in  each  case.  We  also  have 
three  smaller  branch  exchanges,  located  at  Broad 
Ripple,  North  Indianapolis  and  Irvington,  respect- 
ively. 

"We  have  now  on  file  more  than  2,000  applications 
for  telephones  in  the  city  of  Indianapolis.  These 
will  be  taken  care  of  by  the  work  laid  out  to  be 
done  this  spring,  embracing  an  exchange  in  the 
eastern  part  of  the  city,  with  a  present  capacity  of 
1,000  and  an  ultimate  capacity  of  S.ooo,  and  in- 
creased cable  facilities   in  all  the  exchanges. 

"We  have  52  private-branch  exchanges  installed, 
and  these  are  in  the  largest  and  altogether  most 
important  establishments  in  the  city.  For  more  than 
two  years  there  has  not  been  a  Bell  telephone  of 
any  kind  in  the  Union  Stockyards  of  Indianapolis. 
This  has  not  come  about  by  any  request  of  ours,  but 
simply  because  our  stockyards  people  find  our  serv- 
ice more  efficient. 

"The  New  Long-distance  Telephone  Company  has 
planned  to  spend  $100,000  this  year  upon  extensions. 
A  very  large  part  of  this  will  be  for  new  circuits 
upon  pole  lines  already  up.  Our  toll  business,  out 
of  Indianapolis,  over  the  lines  of  the  New  Long- 
distance Telephone  Company  last  year  averaged  17,- 
860  messages  a  month,  to  say  nothing  about  the 
incoming   business." 

The  accompanying  map  of  the  New  long-distance 
lines  and  their  Independent  connections  shows  some- 
thing of  the  magnitude  of  the  Independent  telephone 
development  during  the  last  nine  years.  It  is  pre- 
dicted that  within  the  next  10  years  there  will  be 
half  a  million  telephones  in  Indiana.  It  is  estimated 
that  there  is  upward  of  $6,500,000  invested  in  the 
Independent  telephone  business  in  Indiana,  and  the 
improvements  and  extensions  marked  out  for  the 
present  year  will  add  materially  to  the  above  figures. 
New  companies  are  incorporating  at  the  rate  of 
from  three  to  five  per  week. 


presented  a  startling  appearance.  The  red 
upon  the  table  became  blue,  the  champagne 
while  the  glasses  took  on  a  violet  hue. 

After  sufficient  time  had  elapsed  for  the  enjoy- 
ment of  the  scene  the  lights  were  turned  off  and  a 
curtain  drawn  aside  in  the  front  of  the  hall,  revealing 
a  large  electric  sign  decorated  by  evergreens  and 
bearing  the  words,  "Northwestern  Association  Mas- 
sachusetts Institute  of  Technology"  in  small  incan- 
descent lamps. 

Dinner  was  then  served,  enlivened  by  songs  from 
the  glee  club  and  jokes,  which  respected  no  more 
the  dignified  class  of  '76  than  they  did  the  class 
of  '03.  After  dinner  the  president  of  the  associa- 
tion, Solomon  Sturges,  made  a  short  address,  and 
then  introduced  Professor  W.  E.  Goldsborough, 
the  principal  speaker  of  the  evening,  who  had  come 
from  St.  Louis  especially  for  the  occasion.  As  head 
of   the   Department    of   Electricity   at   tlie    St.    Louis 
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with  the  most  powerful  apparatus.  In  connection 
with  the  latter  exhibit  will  be  what  will  be  known  as 
the  "noiseless  court,"  a  large,  empty  room,  100  by 
200  feet.  Persons  walking  in  this  court  will  be 
enabled  to  hear  conversation,  through  the  little  tele- 
phone receivers  with  which  they  will  be  provided, 
without  the  intervention  of  any  wiring.  This  is 
brought  about  by  producing  a  powerful  electromag- 
netic field  in  the  loom,  through  outside  sources 
and  by  variations  of  the  inductive  effect  of  this  field 
to  reproduce  in  the  receivers  the  words  which  origi- 
nally affect  the  variations  in  the  field.  In  regard  to 
the  lighting  effects  at  the  St.  Louis  Exposition. 
Professor  Goldsborough  said  that  it  is  the  aim  of 
the  management  to  make  these  even  more  effective 
than  those  at  the  Pan-American  Exposition.  The 
lighting  scheme,  as  planned,  embodies  the  lighting 
of  the  whole  "picture"  of  the  exposition  in  three 
colors,  yellow,  green  and  purple,  the  wiring  being 
so  arranged  that  the  different  colors  may  be  thrown 
on  separately  or  in  combination.  Just  what  the 
effect  will  be  is  as  yet  somewhat  a  matter  of  con- 
jecture, but  it  is  hoped  that  it  will  be  one  of  sur- 
passing  beauty. 

Succeeding  Professor  Goldsborough,  Professor 
Burton,  dean  of  Massachusetts  Institute  of  Tech- 
nology, spoke  upon  various  subjects  of  interest  to 
the  old  "grads,"  but  principally  upon  the  rumored 
affiliation  of  the  Institute  with  Harvard,  which  has 
been  so  much  discussed  of  late.  According  to  Dean 
Burton,  no  offer  has  yet  been  made  by  Harvard  to 
the  Institute,  regardless  of  what  has  been  stated  by 
the  press  upon  both  sides  of  the  question.  However, 
it  seems  certain  that  such  an  offer  will  be  made. 
By  affiliation  the  Institute  will  lose  its  identity,  but 
a  fund  of  $5,000,000  will  be  placed  at  the  disposal 
of  the  scientific  department  of  Harvard  University. 
The  members  of  the  Northwestern  Association,  al- 
most without  exception,  are  indisposed  toward  such 
a  move. 

Other  speakers  during  the  evening  were  John 
Freeman,  T.  W.  Robinson,  F.  K.  Copeland  and 
Louis  A.  Ferguson.  The  officers  of  the  Northwest- 
ern Association,  which  are  elected  each  year  by  the 
old  oflicers,  were  announced,  being:  President  F 
W.  Clark,  '80;  vice-president,  C.  M.  Wilkes,  '81; 
secretary  and  treasurer,  Conrad  H.  Young,  '96; 
executive  committee,  with  the  above,  George  L. 
Lavery,  '76;  R.  B.   Price,  '94,  and  M.  J.  Sturm,  '96. 


Cheap  Telephone   Service  for  Toronto. 

The  Stark  Telephone,  Light  and  Power  Company 
has  applied  to  the  city  of  Toronto,  Ont.,  for  the 
privilege  of  establishing  a  telephone,  light  and 
power  service  within  the  city  limits.     The  company 


Interurban  Electric  Railways  in  Indiana. 

A  review  of  electric-railway  construction  in  this 
country  indicates  that  Indiana  before  the  close  of  the 
present  year  may  take  the  lead  over  Ohio,  which  led 
last  year.  A  careful  recapitulation  shows  that  there 
are  21  roads  in  operation  in  Indiana,  having  a  total 
of  851  miles.  Of  this  mileage  551  miles  center  in 
Indianapolis.  There  is  under  construction  in  the 
state  at  present  a  total  of  484  miles.  Lines  that  are 
projected  for  construction  just  as  soon  as  favorable 
weather  opens  up  aggregate  over  2,2(X)  miles.  A  con- 
servative estimate  is  made  that  at  least  half  of  the 
lines  projected  will  be  constructed  this  year,  which, 
with  the  lines  now  under  construction  and  in  opera- 
tion, will  increase  the  total  mileage  to  2,500  miles 
or  more.  There  is  a  total  of  55  companies  now 
operating,  building  and  preparing  for  construction. 
The  heaviest  part  of  the  construction  planned  for 
the  year  will  be  in  Northern  and  Southern  Indiana. 
At  least  two  and  possibly  three  new  lines  will  be 
brought  into  Indianapolis. 


MAIN   EXCHANGE   BUILDING   OF   NEW   TELEPHONE    COMPANY,    INDIANAPOLIS. 


The  Hillsboro  Electric  Railway  Company  of  Hills- 
boro.  111.,  has  been  granted  a  license  to  operate  an 
electric-street  railway  and  construct  an  electric-light 
point  in  Hillsboro.  The  incorporators  are  Isaac 
Hill,  T.  M.  Jett  and  L.  V.  Hill. 


Exposition.  Professor  Goldsborough  outlined  briefly 
the  scope  of  the  work  to  be  done  in  his  department. 
He  said  that  people  of  today  are  not  only  looking 
continually  for  something  new,  but  for  something 
that  is  just  on  the  verge  of  being  born.  They  look 
for  these  new  things  to  be  accomplished  more  along 
the  lines  of  electrical  achievement  than  in  any  other 
direction. 

The  problem  before  the  managers  of  the  exposi- 
tion, therefore,  is  to  present  something  new  to  the 
people.  Among  the  electrical  features  at  the  fair 
will  be  seen  an  electrical  water-purification  plant, 
taking  the  "thick."  "rich"  water  now  pumped  into 
the  St.  Louis  water  mains  and  turning  out  a  pure, 
clear  product.  Another  electrical  process  \vill  man- 
ufacture nitro.genous  compounds  from  the  atmos- 
phere for  fertilizing  purposes.  Three  new  alternat- 
ing-current traction  systems  will  be  exploited,  while 
space    telegraphy    and    telephony    will   be    conducted 


promises  to  give  a  telephone  service  at  $6  a  year 
and  one  cent  per  outgoing  call  for  telephones  in 
private  houses,  w-ith  a  limit  of  $15  a  year.  The 
rate  for  business  telephones  is  to  be  S6  a  year  and 
one  cent  per  call,  wiih  a  limit  of  $35  a  year.  The 
company  also  promises  reduced  rates  for  light  and 
power.  It  has  already  secured  over  4,000  telephone 
subscribers  in  Toronto,  and  will  proceed  at  once  to 
install  its  system.  This  is  the  company  recently 
formed  to  employ  the  Stark  system  of  giving  tele- 
phone, light  and  power  service  over  the  same  wires. 


The  Fremont  Power  and  Canal  Company  of  Fre- 
mont. Neb.,  will  develop  a  35,000-horsepower  plant 
on  the  Platte  River,  from  which  it  will  furnish 
electric  power  for  Omaha,  Lincoln,  Council  Bluffs, 
Fremont  and  Columbus. 


igo 
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RECENT  DEVELOPMENTS  IN  AUTOMATIC  TELEPHONY. 


Norstrom-Brownrigg    Automatic    Tele- 
phone System. 

An  automatic  telephone  system  which  possesses 
the  feature  of  simpHcity,  if  an  automatic  system  can 
be  called  simple,  has  been  patented  by  two  Chicago 
men,  John  K.  Norstrom  and  John  J.  Brownrigg, 
and  assigned  to  the  Globe  Automatic  Telephone 
Company  of  Chicago. 

Electrical  impulses  sent  out  over  the  line  in  a 
predetermined  order  serve  to  operate  the  automatic 
apparatus  at  the  central  exchange,  as  is  the  case 
with  all  the  present  methods  of  automatic  telephon- 
ing.     Beginning    with    the     subscribers'     apparatus, 


FIG.     I.       NORSTROM-BROWNRIGG     AUTOMATIC    TELEPHONE 
SYSTEM. — SELECTOR    MECHANISM    IN    SUB- 
SCRIBER'S SET. 

where  the  call  originates,  a  drawing  of  the  apparatus 
which  produces  the  impulses  is  shown  in  Fig.  i, 
the  drawing  representing  a  side  and  front  view. 
In  the  side  view  are  shown  three  knobs  (d),  (d') 
and  (d"),  which  move  up  and  down  through  slots 
in  a  front  plate  located  on  the  outside  of  the  tele- 
phone casing.  These  knobs  move  the  carriages  (C), 
(C)  and  (C")  up  and  down  along  their  guides. 
These  carriages  carry  wiping  contactors,  which  suc- 
cessively make  contact  with  the  projections  on  the 
metallic  plates  (B)  and  (B'),  which  make  and  break 
the  calling  circuit.  Each  contact  carriage  is  carried 
on  a  piston  which  works  in  a  cylinder,  shown  at  the 
bottom  of  the  diagram.  The  cylinder  is  provided 
with  an  exhaust  valve  Avhich  allows  the  air  to  escape 
slowly  and  retards  the  downward  movement  of  the 
contact  carriage.  The  right-hand  carriage,  a?  seen, 
only  makes  contact  with  one  point  (b*),  and  it  is 
normally  held  above  this  point  by  a  catch  upon  the 
receiver  hook. 

In  calling,  the  process  is  to  raise  each  of  the  knobs 
to  the  numbers  on  the  plate  indicated  by  the  digits  of 
the  number  called.  The  numbers  are  arranged  on 
the  plate  beside  the  slots  from  o  to  9  in  each  row. 
The  knobs  are  held  in  their  raised  positions  by  the 
catches  (D'),  (D')  and  (D').  When  they  have 
been  placed  to  indicate  the  required  number  the  re- 
ceiver is  taken  from  its  hook  and  this  releases  the 
carriage  of  the  contactor  farthest  to  the  right.  It 
descends  not  too  rapidly  on  account  of  the  piston  at 
the  base.  When  it  reaches  the  lower  end  of  its  path 
it  operates  to  release  a  catch  holding  the  next  car- 
riage to  the  left,  which  in  turn  descends  and  re- 
leases the  next  carriage.  In  this  manner  the  required 
impulses  are  sent  out  over  the  line. 

At  the  central  station  the  apparatus  consists 
of  step-bj'-step  mechanism  operated  by  the  impulses 
sent  out  from  the  subscribers'  stations.  This  latter 
mechanism  has  an  upward  and  a  horizontal  or  cross 
movement  which  is  brought  about  by  the  energiza- 
tion of  electromagnets  by  the  current  impulses.  Fig. 
2  shows  the  connection  of  one  of  the  station  switches 
with  the  subscribers'  circuit.  Fig.  3  is  a  diagram 
showing  the  connection  of  three  of  the  switches  at 
the  central  station. 

The  method  of  calling  up  a  subscriber  and  the 
operation  and  circuit  formed  in  doing  so  may  be 
shown  from  the  diagrammatic  illustration  in  Fig.  2. 
The  first  operation  to  be  performed  by  the  person 


calling  up  is  to  raise  the  buttons  of  his  signaling 
device  to  the  numbers  representing  the  number  of 
the  telephone  to  be  called — as,  for  instance,  suppose 
the  number  to  be  called  is  59:  The  two  right-hand 
buttons  represent  units  and  tens  or  a  total  of  99,  the 
right-hand  or  units  button  is  therefore  raised  to 
9;  the  next  button,  representing  tens,  is  raised  to  5, 
and  the  left-hand  button,  which  is  associated  with 
strip  (B")  (Fig.  i)  is  raised  past  the  single  contact 
(b^).  Then  upon  removing  the  receiver  from  the 
hook  the  buttons  and  wipers  will  fall,  as  before  ex- 
plained. As  the  first 'wiper  to  fall,  which  is  the  wiper 
associated  with  the  left-hand  button  and  strip  (B°), 
touches  the  contact  (b°)  the  following  circuit  (see 
Fig.  2)  is  formed:  Beginning  at  battery  (i)  to 
binding  post  (2)  through  wires  (3)  (4)  to  front 
frame  plate  (A),  serving  as  base  of  signaling  de- 
vice, through  contacts  (5)  (6)  to  hook  (E),  wire 
(7),  binding  post  (8),  magnet  (K),  wire  (9)  to 
common-battery  strip  (10).  This  will  have  operated 
the  magnet  (K)  and  moved  the  carriage  (J)  up  one 
notch  to  allow  the  cross  movement  to  operate.  The 
cross  movement  is  set  in  motion  by  the  falling 
wiper  (c'),  which  makes  and  breaks  the  following 
circuit:  Beginning  as  before  (i),  (2),  (3),  (4), 
(A),  through  contact  strip  (B'),  then  connectors 
and  binding  posts  (11)  (12)  (13)  (14)  (15), 
through  switch  (H),  which  is  in  electrical  connec- 
tion with  the  framework  of  the  apparatus  and 
which  is  herein  called  "the  mass,"  thence  to  the 
contact  carriage,  thence  to  contact  finger  (J'),  point 
(16),  magnet  (M),  back  to  battery.  This  current 
will  operate  as  many  times  as  the  wiper  (c')  con- 
tacts with  the  points  on  the  strip  (B')  and  through 
the  magnet  (M)  will  move  the  wiper  (I)  to  a  cor- 
responding position  beneath  the  row  of  the  terminals 
(h')-  The  falling  of  the  last  wiper  (c)  in  the  signal- 
ing device  repeats  the  first  circuit  described  as  many 


FIG.    2.       NORSTROM-BROWNRIGG  AUTOMATIC  TELEPHONE 
SYSTEM. — DIAGRAM    OF   CONNECTIONS. 

times  as  it  passes  over  the  contact  points  on  the  strip 
(B),  thereby  again  operating  the  magnet  (K)  and 
moving  the  waper  (I)  up  to  a  corresponding  ter- 
minal (h')  ;  but  as  the  wiper  (c)  passes  over  the 
point  (b')  the  following  circuit  is  formed:  Begin- 
ning, as  before,  at  battery  (i)  and  following  path 
(2),  (3),  (4),  (A),  (b'),  (17),  magnet  (G),  (18), 
(13),  (14);  (15),  (H),  (I),  through  wire  (h'),  that 
it  may  be  in  contact  with,  to  the  switch  of  telephone 
called  and  having  the  corresponding  number  and  in 
such  switch  through  its  base  (which  for  convenience 
will  be  supposed  to  be  numbered  the  same)  and 
through  connections  of  that  telephone  (H)  and 
(P),  (IS),  (14),  (13),  (12),  (19),  (20),  (21), 
(22),  (E),  (7),  (8),  (K),  (9)  back  to  common- 
battery  strip  (10).     The  coil  (20)  of  the  bell  of  the 


telephone  called  has  sufficient  resistance  to  prevent 
the  magnet  (G)  in  the  calling  telephone  from  at- 
tracting its  armature;  but  should  the  telephone 
called  have  its  receiver  down  or  be,  in  other  words, 
"busy,"  the  current  will  take  the  following  circuit: 
(I),  (2),  (3),  (4),  (A),  (b'),  (17),  (G),  (18), 
(13),  (14),  (is),  base  (H),  (h'),  (J')  of  the  called 
switch  and  through  connections  of  the  latter,  (H)j 
(15),  (14),  (23),  (24;,  (26),  (25)  [the  receiver  be- 
ing connected  from  (24)  to  (26)],  (27),  (28),  (29), 
(30),  (6),  (E),  (7),  (8),  (K),  (9),  (10).  This 
being  a  circuit  of  lower  resistance,  magnet  (G)  will 
be  energized,  breaking  the  ringing  or  talking  cir- 
cuits. The  ringing  and  talking  circuits  having  been 
broken  by  the  magnet  (G)  remain  broken  by  reason 
of  engagement  of  catch  (g^)  with  armature  (g) 
until  the  receiver  is  replaced  on  the  switch-hook, 
when  arm  (e°)  depresses  the  catch  (g^)  and  re- 
leases (g).  By  this  means  the  automatic  switch  of 
the  subscriber  called  is  not  disturbed.     The  two  tele- 


FIG.     3.       NORSTROM-BROWNRIGG    AUTOMATIC    TELEPHONE 
SYSTEM. — CONNECTION    OF   SWITCHING   AP- 
PARATUS  AT   EXCHANGE. 

phones  being  in  connection,  the  ringing  circuit  be- 
gins with  armature  (31)  through  connections  (32), 
(.33),  (21),  (20),  (19),  (12),  '(13),  (14),  (IS), 
(H),  (I)  (h')  to  (J")  of  called  switch  and  in  that 
switch  through  (H),  (15),  (14),  (13).  (12),  (19), 
(20),  (21),  (22),  (E),  (7),  (8),  (K)  (9),  (10), 
back  through  original  switch  (9),  (K),  (8),  (7), 
(E),  (6),  (30),  (34),  (29),  (28),  (35),  (36)  to 
(37),  which  represents  the  mass  of  the  generator 
and  is  in  electrical  connection  with  the  armature 
(31).  The  party  called  having  been  rung  up,  the 
talking  circuit  is  formed  as  follows:  Beginning 
at  binding  post  (14),  (15),  (H),  (I),  (h')  to  (J°) 
of  called  switch,  and  in  that  switch  through  (H), 
(15),  (14)  (called  party  has  removed  receiver), 
(23),  (24),  receiver,  (26),  (25),  (27),  (36),  (35), 
(28)  (29)  (34),  (30).  (6),  (E),  (7),  (8),  (K), 
(9),  (10)  to  (9)  of  original  switch,  then  through 
(K),  (8),  (7),  (E),  (6),  (30),  (34),  (29),  (28), 
(35),  (36),  (27),  (25),  (26).  receiver,  (24),  (23)  to 
(14)  point  of  beginning.  When  the  parties  are 
through  with  the  conversation  it  becomes  necessary 
to  release  the  telephones  and  bring  their  mechanism 
to  a  normal  position.  The  release  circuits  are  (i), 
(2),  (3),  (E),  (7),  (8),  (K),  (9),  (10).  This  cir- 
cuit is  formed  by  placing  the  receiver  on  the  hook. 
As  the  hook  falls  contact  is  made  with  the  plate 
(E')  and  through  which  with  the  contacts  (f). 
This  is  diagrammatically  shown  at  (3),  Fig.  2. 
Simultaneously  the  attraction  of  (K)  closes  another 
circuit  as  follows:  (l),  (2),  (3),  (E),  (f),  (13), 
(14),  (15),  (K"),  (K'=),  (38),  (L),  (10),  (L) 
being  the  magnet  on  the  back  of  the  switch,  re- 
leases the  detent  and  allows  the  carriage  to  fall  to 
its  normal  position.  When  the  switch-hook  contact 
passes  below  (f)  after  replacement  of  receiver,  the 
magnet  (K)  is  deenergized  and  the  detent  being 
released  the  carriage  falls  to  normal  position. 


Failer  Semi-automatic  System. 

The  Failer  semi-automatic  telephone  system  was 
devised  to  meet  the  requirements  of  operating-tele- 
phone companies  using  multiple-manual  switchboards 
which  they  cannot  afford  to  discard.  The  following 
data  in  relation  to  this  new  and  interesting  develop- 
ment were  furnished  by  the  Failer  Automatic  Tele- 
phone Exchange  Company  of  New  York,  which  is 
the  manufacturer. 

The  service  is  accurate,  quick,  private,  and  no 
interference  is  possible.  An  answer  is  always  given 
in  a  few  seconds,  whether  the  line  is  busy  or  not 
busy.  It  is  not  subject  to  the  mistakes  which  are 
made  in  transmitting  numbers  vocally.  It  is  unneces- 
sary for  the  subscriber  to  stand  at  the  telephone 
holding  the  receiver  to  his  ear  while  the  connection 
is  being  made.  If  the  line  is  busy  and  he  has  called 
a  number  with  which  he  is  not  familiar,  he  does  not 
require  to  refer  to  the  directory  again,  as  the  num- 
ber stands  before  him  on  the  sender  until  he  wishes 
to  call  another  subscriber.  The  operator  does  not 
even  know  what  number  is  called,  and  operators 
therefore  do  not  use  transmitters  or  receivers,  as 
even  the  "busy  test"  is  given  by  visual  signal. 

The    ordinary    commercial    telephone   is    employed 
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without  any  modification  either  in  construction  or 
wiring.  Each  subscriber's  instrument  is  provided 
with  a  mechanical  signal  transmitter  called  a 
"sender,"  which  may  be  placed  beside  the  telephone 
instrument,  and  by  means  of  it  the  number  is  sig- 
naled to  the  exchange.  The  "sender"  consists  of  a 
box  five  by  five  inches,  containing  a  clockwork  ar- 
rangement. On  the  face  of  the  "sender"  a  number 
of  rings  appear  side  by  side,  which  revolve  on  a 
center,  each  ring  having  the  numerals  from  o  to  9, 
four  rings  giving  numbers  from  o  to  9,999,  and  five 
rings  giving  numbers  from  0  to  99,999. 

On  the  side  of  the  box  is  a  knob,  and  when  the 
subscriber  wishes  to  call  a  number  he  quickly  sets 
the  numerical  rinss,  so  that  the  desired  number  is 
displayed  across  the  sender,  and  then  gives  the  knob 
a  turn.  This  is  the  only  operation  he  performs. 
The  act  of  turning  the  knob  gives  him  instant  access 
to  the  exchange. 

When  the  connection  is  established  (which  is  in 
about  four  seconds),  the  caller's  bell  rings  once, 
indicating  that  he  may  take  down  the  receiver  and 
converse,  or  two  rings  will  indicate  that  the  line 
is  busy.  In  the  latter  case  he  can  repeat  his  call 
by  giving  the  knob  another  turn,  as  he  can,  if  he 
wish,  leave  the  required  number  already  set. 

This  knob,  upon  being  turned,  winds  the  spring 
of  the  clockwork :  it  then  returns  to  its  first  position, 
where  it  is  locked,  thus  preventing  further  interfer- 
ence until  the  call  has  been  sent  and  properly  re- 
ceived at  the  central  exchange.  When  the  "sender" 
starts,  the  series  of  impulses  are  sent  over  both 
legs  of  the  metallic  circuit  simultaneously.  The 
"sender"  also  contains  a  magnet  whose  armature 
normally  retains  the  clockwork  until  the  magnet  is 
energized  by  current  from  the  exchange. 

At  the  exchange  the  jacks,  lamps,  plugs  and  cams 
used  at  present  in  a  section  of  a  manual  multiple  ex- 
change are  the  same  as  used  in  the  semi-automatic 
system  and  do  not  need  description.  The  elimination 
of  multiples  makes  a  difference  in  the  appearance  of 
the  board. 

In  the  multiple  board  there  is  a  multiple  panel  and 
an  answering  panel.  In  the  semi-automatic  system 
the  multiple  panel  is  out ;  it  does  not  exist,  and  in- 
stead of  the  thousands  of  jacks  which  occupied  this 
panel  on  the  multiple  board  there  are  only  200 
jacks,  which  serve  for  trunking  to  each  section  of 
200  lines.  All  calls  are  trunked,  even  though  they 
originate  and  terminate  in  the  same  section.  These 
jacks  are  arranged  in  the  ordinary  manner,  and  on 
lop  of  the  jack  strips  a  single  lamp  is  placed,  carrying 
the  trunk  lamps,  the  office  of  which  will  be  described 
later.  The  number  of  jacks  in  the  answering  panel 
remains  the  same,  namely,  200  per  section  (or  more 
if  it  is  not  a  busy  section),  the  only  difference  being 
that  to  each  answering  jack  there  are  two  lamps — 
one  red  and  one  white. 

The  key  shelf  has  the  ordinary  complement  of 
keys,  and  in  addition  to  the  regular  pair  of  plugs  a 
trunk  plug.  There  are  two  supervisory  lamps  and  a 
trunk  pilot  lamp  for  each  cord  circuit.  The  per- 
centage of  cord  circuits  may  be  any  that  is  required, 
and  is  10  per  cent,  in  the  regular  equipment. 

To  give  an  example  of  the  change  in  the  appear- 
ance of  the  board,  it  may  be  mentioned  that  a  sec- 
tion of  a  4,000-line  multiple  board  transformed^  into 
semi-automatic  contains  only  20  rows  of  10  jacks 
each  and  20  rows  of  trunk  jacks,  or  400  jacks  in  all, 
as  against  the  4,000  jacks  in  each  section  of  a  multiple 
hoard  of  that  size.  The  trunk  jacks,  in  a  vertical 
line,  are  individually  interconnected  with  the  cor- 
responding trunk  jacks  in  alternate  sections,  and 
terminates  each  in  one  of  the  plugs  of  a  group. 
Trunk  lamps  above  each  vertical  row  are  common 
to  all  trunks  terminating  in  the  same  plug  group 

These  connections  are  the  only  connections  car- 
ried between  the  sections,  making  it  possible  to 
subdivide  the  system  at  will,  which  of  course  would 
be  impossible  with  the  multiple  system  without  sac- 
rificing   its    advantages    entirely. 

The  act  of  the  subscriber  in  turnincr  the  knob 
instantly  causes  a  white-line  lamo  to  light  at  the 
exchange :  the  operator  plugs  the  corresponding 
jacks  and  throws  a  key.  A  trunk  lamp  then  lights, 
the  operator  tests  for  'TDUsy,"  and  then  plugs  an 
idle  trunk  jack,  and  throws  the  key  the  other  way. 
which  transfers  the  call  by  the  particular  tnmk 
plugged  to  the  section  where  the  called  subscriber  is 
located,  which  mav  he  in  another  exchange,  or  in 
another  section  of  the  same  exchange,  or  in  the 
section  in  which  the  call  originated.  In  the  former 
cases,  which  will  be  most  frequent,  the  onerator  in 
the  other  exchange  or  section  sees  a  pilot-lamp  light 
up,  throws  a  key  belonging  to  the  light,  whereupon 
another  (a  red-line  lamp)  lights  over  the  answering 
jack.  The  operator  then  rings,  when  the  whole  con- 
nection is  complete.  Where  the  calling  and  the 
called  subscriber  are  in  the  same  section  one  operator 
makes  the  whole  connection. 

Since  there  is  only  one  line  jack  provided  per  sub- 
scriber, it  is  of  course  not  necessarv  in  this  system 
to  provide  a  busv  test  for  the  subscribers'  lines,  since 
the  operator  will  at  once  see  that  the  line  is  already 
plugged,  if  a  busy  subscriber  is  called,  and  will  in 
this  case  simply  ring  back  on  the  line  twice,  indi- 
cating "busy"  to  the  calling  subscriber. 

For  the  trunk  jacks,  which  have  several  terminals, 
a  visual  busy  test  in  the  shape  of  a  single  lamp  is 
provided  in  each  section,  and  the  operator  tests  trunk 
jacks  for  ''busy"  just  as  in  present  manual  practice 
she  tests  a  multiple  jack.  In  the  semi-automatic 
board  the   result,   if   busy,   is   that   the   trunk   busy 


lamp  immediately  lights.  The  operator  then  uses 
the  next  clear  jack  in  the  same  vertical  row. 

Double  supervision  is  provided  by  the  two  regular 
supervisory  lamps  on  the  shelf,  and  these  lamps  are, 
as  in  present  practice,  directly  controlled  by  the  re- 
ceiver hooks,  each  lighting  as  soon  as  the  subscribers 
hang  up  their  receivers.  When  the  operator  who  did 
the  ringing  takes  down  the  connection  at  her  sec- 
tion the  trunk  pilot  at  the  originating  section  begins 
to  "wink,"  indicating  to  that  operator  that  she  should 
take  down  the  connection. 

In  practice,  the  average  time  consumed  from  the 
time  the  subscriber  turns  his  knob  until  he  is  sig- 
naled "Go  ahead"  or  "Busy,"  is  only  between  four 
and  five  seconds.  The  operation  is  simpler,  quicker 
and  more  mechanical  than  in  the  multiple  system, 
consequently  the  strain  on  the  operator  is  not  nearly 
as  great.  She  can  maintain  her  best  efficiency 
throughout  working  hours,  and  it  is  evident  that  a 
large  number  of  the  operators,  now  necessary,  will  be 
dispensed  with. 

In  answer  to  questions  which  have  been  asked 
regarding  certain  details  the  manufacturer  makes 
the  following  statements : 

The  number  of  wires  required  per  telephone  is  two 
wires  and  a  ground.  Talking  is  over  metallic  cir- 
cuits, signaling  is  over  the  ground. 

Tlie  power-distributing  and  protector  equipment  re- 
quired is  the  same  as  is  now  used  for  the  present 
central  energy  multiple  systems,  except  that  no  in- 
termediate distributing  board  is  required,  there  being 
no  multiples. 

.^s  to  the  magnets  in  the  talking  circuit,  the  talk- 


Lorimer  Automatic  Machine  Telephone 
System. 

By   F.    D.\gger. 

As  a  result  of  several  years  of  careful  study, 
hard  work  and  the  expenditure  of  a  large  sum  of 
money,  an  automatic  telephone  system  has  been  de- 
vised, known  as  the  Lorimer  machine  telephone,  the 
invention  of  two  brothers  bearing  that  name,  which 
will  enable  the  work  of  a  telephone  exchange  to 
be  carried  out  with  rapidity,  regularity  and  efficiency. 
The  accompanying  pictures  of  different  parts  of  the 
system  show  the  details  of  the  apparatus. 

Two  loo-line  sections  of  a  10,000-line  exchange 
completely  wired  and  ready  for  service  are  shown 
in  Fig.  I.  Each  section  is  built  upon  a  steel  frame, 
which  carries  a  series  of  arms,  upon  which  the  work- 
ing parts  are  erected.  On  the  front  ends  of  each 
section,  the  terminals  of  the  subscribers'  lines  are 
clearly  shown,  these  being  carried  from  the  dis- 
tributing frame  in  cables.  At  the  foot  of  the  first 
section  is  the  motor  and  driving  gear.  The  driving 
mechanism  consists  of  a  shaft  between  the  two  sec- 
tions (concealed  by  the  framework)  and  on  each 
section  is  a  horizontal  shaft,  connected  with  six  ver- 
tical shafts,  one  for  the  sectional  division  and  one 
for  each  of  the  five  percentage  or  connecting  divi- 
sions. These  shafts  are  revolving  continuously  in 
a  working  exchange  at  a  speed  of  50  revolutions 
a  minute,  one-eighth  horsepower  a  section  being 
all  the  power  required.  By  means  of  the  revolving 
shafting,  in  combination  with  electrically  operated 
clutches,  which  start  and  stop  the  cylinder  switches. 


LORIMER    AUTOMATIC    MACHINE    TELEPHONE    SVSTEM. TWO    TOO-LINE     SECTIONS     READV    FOR    SERVICE. 


ing  circuit  does  not  differ  at  all  from  that  of  the 
present  central-energy  practice. 

Four-party  selective  ringing  service  can  be  given. 
Selective-ringing  keys  need  only  be  provided  in 
party-line  sections,  and  any  ordinary  commercial 
telephone  can  be  used  without  any  modification  either 
in  construction  or  wiring. 

The  area  to  be  served  may  all  be  handled  from 
one  large  exchange,  or  may  be  subdivided,  so  as  to 
be  handled  by  any  desirable  number  of  exchanges, 
interconnected  by  trunks.  A  system  so  divided  will 
give  identically  the  same  service  as  one  large  ex- 
change. Trunks  between  exchanges  require  only  tivo 
wires. 

A  "trouble"  call  is  provided  at  the  sender,  so 
that  if  the  sender  is  disabled  through  abuse  or  other 
reasons  the  subscriber  can  still  instantaneously  con- 
nect himself  with  the  "trouble"  or  information  de- 
partment. 

The  semi-automatic  system  will  work  in  perfect 
harmony  with  full  automatic  and  measured  service ; 
nickel-in-the-slot,  or  any  other  kind  of  special  service 
can  easily  be  given. 


L^ 


At  Salt  Lake  City  recently  14,919  feet  of  200-pair 
telephone  cable  was  laid  in  seven  hours  and  40 
minutes  by  a  force  of  nine  men.  establishing  a 
"world's  record,"  it  is  asserted.  Francis  B.  Hall 
was  the  engineer  in  charge.  The  best  previous  rec- 
ord was  made  in  St.  Louis  in  189S,  when  nine  men 
and  a  foreman  stretched  7,.';56  feet  of  I20-pair  cable 
in  the  short  space  of  S%  hours. 


the  moving  contacts  are  stepped  to  their  required 
positions  and  released  when  a  conversation  is  fin- 
ished. 

The  first  row  of  mechanisms,  arranged  vertically, 
comprises  the  sectional  or  controlling  division,  the 
function  of  which  is  to  receive  the  calling  impulses 
from  the  subscriber's  line  and  select  the  first  idle 
division,  which  completes  the  connection  with  the 
number  called.  In  other  words,  the  sectional  divi- 
sion performs  a  similar  duty  to  that  of  a  manual 
operator  inserting  the  answering  plug  in  the  calling 
subscriber's  local  jack,  with  this  difference:  That 
it  can  take  one  call  in  every  three  seconds  through- 
out the  24  hours  without  intermission.  It  never 
tires  or  gets  confused,  and,  being  a  machine,  it 
cannot  err :  all  points  which  apply  with  equal  force 
to  the  whole  exchange. 

The  remaining  part  of  each  section  comprises  five 
percentage  or  connecting  divisions,  each  consisting 
of  five  vertical  rows  of  cylinder  switches — a  rotary 
switch,  which  controls  the  circuits  for  the  rest  of 
the  division;  a  primary  connector,  carr>-ing  contacts 
representing  line  i  and  2  of  the  circuits  of  each 
subscriber  on  its  own  section,  which,  by  means  of 
rotating  brush  contacts,  completes  the  circuit  with 
an  interconnector ;  an  interconnector,  carrjnng  con- 
tacts representing  trunk  circuits  to  every_  section 
of  the  exchange,  which,  by  means  of  rotating  con- 
tacts, selects  a  secondarv-  connector  of  a  division  in 
the  section  on  which  is  the  line  of  the  called  sub- 
scriber: a  secondary  connector,  carrying  contacts 
representin.g  the  lines  of  its  own  section,  which,  by 
means  of  the  rotating  contact  brush,  forms  the  cir- 
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cuit  from  the  interconnector  to  the  called  subscriber's 
lines,  thereby  completing  the  connection  of  the  called 
with  the  calling  subscriber;  and  a  signal-transmitter 
controller,  which,  as  its  name  implies,  controls  the 
signal  transmitter  of  the  calling  subscriber  by  form- 
ing a  circuit  for  the  starting  and  release  impulses 
at  the  calhng  subscriber's  station.  Fig.  2  is  an 
illustration  of  a  percentage  division. 

Fig,  3  shows  a  subscriber's  telephone  set,  which, 
in  addition  to  the  usual  transmitter,  receiver  and 
ringer,  comprises  a  signal  transmitter,  which  con- 
sists of  a  clockwork-driven  device,  controlled  by  an 
electromagnet  which  steps  forward  a  revolving  con- 
tact brush  over  four  sets  of  contact  pins,  represent- 
ing numerals  0  to  9  of  thousands,  hundreds,  tens 
and  units,  in  addition  to  a  normal,  preliminary  and 
talking  pin.  On  the  face  of  the  telephone  set  is 
an  indicator  plate,  with  four  vertical  slots,,  repre- 
senting thousands,  hundreds,  tens  and  units,  in  each 
of  which  is  a  pointer  carrying  a  brush  contact  ar- 
ranged to  slide  up  or  down  in  front  of  the  numerals 
0  to  9.  In  this  way  the  pointers  can  be  arranged 
to  indicate  any  number  from  o  to  9.999.  inclusive. 
At  the  back  of  the  indicator  plate  are  four  rows 
of  stationary  contacts,  corresponding  to  the  numerals 
on  the  plate,  and  arranged  so  that  the  brushes  of  the 
pointers  make*  contact  therewith.  These  contacts 
are  wired  to  the  four  sets  of  pins  over  which  the 
revolving  contact  brush  passes  as  it  is  stepped  for- 
ward by  the  impulses  from  the  signal-transmitter 
controller  at  the  exchange.  The  indicator  plate  is 
in  circuit  with  the  common-return  wire  of  the  sys- 
tem, and,  the  brushes  of  the  pointers  being  also  in 
metallic  contact  with  the  plate,  the  number  of'im- 
pulses  caused  in  the  opening  and  closing  of  the  cir- 
cuit by  the  revolving  brush   passing  over  the   four 


FIG.     3.       LORIMER    AUTOMATIC    MACHINE    TELEPHONE    SYS- 
TEM.— subscriber's    TELEPHONE   SET. 

sets  of  pins  is  regulated  by  the  positions  of  the 
pointers  on  the  indicator  plate  in  combination  with 
the   contacts   at  the  back. 

The  revolving-brush  contact  rests  normally  on  the 
normal  pin,  to  which  line  wire  No.  2  of  the  sub- 
scriber's circuit  is  connected,  leaving  the  line  circuit 
through  the  brush  contact,  the  normal  pin,  and  the 
ringer  when  the  receiver  is  on  the  switch  hook ; 
thus,  in  answering  a  call,  it  is  only  necessary  to 
remove  the  receiver,  which  brings  tlie  line  into  the 
speaking  circuit,  and  replace  it  when  finished,  as 
in  the  manual  system.  To  make  a  call,  the  pointers 
are  first  moved  to  indicate  the  number  required ; 
then  the  lever  on  the  right  is  pulled  down,  which, 
moving  the  revolving-brush  contact  on  to  the  pre- 
liminary pin,  connects  No.  i  v^^ire  with  the  common 
return  and  completes  the  circuit  with  the  sectional 
division  of  the  exchange.  As  soon  as  the  sectional 
division  has  selected  an  idle  percentage  or  connecting 
division,  the  lever  commences  to  rise,  and  in  so 
doing  passes  the  revolving  brush  over  the  contact 
pins.  "VVhen  the  lever  reaches  a  stationary  position 
with  the  brush  on  the  "talking"  pin,  the  receiver 
is  removed,  placed  to  the  ear.  and  the  ringing  button 
shown  on  the  indicator  plate  is  pressed.  If  the 
alternations  of  the  ringing  current  are  heard,  it  in- 
dicates that  the  connection  is  made  and  the  "called" 
subscriber's  bell  is  ringing.  If  no  alternations  are 
audible,  the  line  is  busj',  the  receiver  is  replaced, 
which  act  under  all  conditions  restores  the  sub- 
scriber's and  central-office  mechanisms  to  their  nor- 
mal position.  Once  a  call  is  sent  in  by  pulling  down 
the  lever,  the  switch  hook  is  locked,  and  the  con- 
nection cannot  be  interfered  with  until  it  is  com- 
pleted, when  the  passing  of  the  revolving  brush 
from  the  ''preliminary"  to  the  "talking"  pin  releases 
the  switch  hook. 

One  very  important  point  to  be  noted  here  is  the 
fact  that  should  all  the  percentage  divisions  be  taken 


up  by  prior  calls,  the  call  is  stored  at  the  exchange 
until  a  connecting  division  becomes  idle,  when  the 
lever,  which  in  the  interval  has  remained  in  the  po- 
sition placed  by  the  subscriber,  rises  and  indicates 
that  the  connection  is  made. 

The  decimal  indicator  (Fig.  4)  acts  as  a  monitor 
for  each  section.  It  consists  of  a  commutator,  com- 
prising three  rings  of  100  segments,  one  ring  repre- 
senting No.  I  wire  of  the  subscriber's  circuits,  a 
second  ring  of  100  segments  connected  with  the  guard 
or  busy-test  wires,  which  are  also  represented  on 
each  percentage  division,  and  a  "units"  ring,  which 
indicates   the    units    value    of    the    number   calling. 


FIG.    4.       LORIMER    AUTOMATIC    MACHINE    TELEPHONE     SYS- 
TEM.— DECIMAL    INDICATOR. 

There  is  also  a  ring  of  10  segments  connected  with 
the  decimal  register  controller  (shown  under  the 
decimal  indicator),  and  a  signal  register  on  top  of 
the  rotary  switch,  which  indicates  the  tens  value 
of  the  number  calling.  Two  battery-feed  rings  are 
added,  from  which  two  brushes  take  the  current 
for  operating  the  section.  A  concentric  ring,  carry- 
ing contact  brushes,  revolves  around  the  commutator 
at  the  rate  of  20  revolutions  a  minute,  a  brush 
passing  over  each  of  the  100  segments  once  every 
three  seconds.  As  stated  before,  the  act  of  pulling 
down  the  lever  by  a  subscriber  connects  No.  i 
wire  with  the  common  return;  this  also  completes 
the  battery  circuit  through  these  wires  and  the  wind- 
ings of  an  electromagnet,  which,  in  combination  with 
a  clutch,  brings  the  concentric  frame  to  a  ,stop  with 
the  brush  resting  on  the  segment  of  the  line  ring 
to  which  the  calling  subscriber's  line  is  connected. 
The  other  brushes  are  resting  on  the  segments  of 
their  respective  rings,  thereby  forming  circuits,  which, 
in  combination  with  the  decimal  register  controller 
and  ■  the  division  starter  (shown  under  the  decimal 
register  controller),  select  an  idle  percentage  divi- 
sion.    The    concentric  ring   once    more    resumes    its 


FIG.    5.       LORIMER    AUTOMATIC    MACHINE   TELEPHONE    SYS- 
TEM.—CYLINDER     SWITCH    SHOWING    STATIONARY 
AND    ROTARY    BRUSHES. 

motion    and   the    percentage    division    completes    the 
connection   in  the  manner  before  stated. 

In  addition  to  the  parts  mentioned,  the  sectional 
division  of  an  exchange  includes  a  "consecution  con- 
troller," the  function  of  which  is  to. prevent  two  or 
more  calls  being  sent  into  a  section  simultaneously 
and  to  insure  the  handling  of  all  calls  in  consecutive 
order.  It  may  also  be  stated  that  the  sectional  di- 
vision tests  all  the  lines  of  its  section  for  crossed 
or  grounded  wires  once  in  three  seconds,  or  each 
time  the  brushes  pass  over  the  line  segments.  The 
presence  of  such  troubles  is  instantly  announced  by 


the  ringing  of  a  gong,  when  the  attendant  in  charge 
can  at  once  pick  out  the  faulty  line  and  isolate  it 
until    remedied. 

Referring  now  to  Fig.  5,  the  picture  shows  a 
cylinder  switch  of  a  percentage  division,  showing 
the  stationary  and  rotary-brush  contacts.  As  will 
be  seen  in  Fig.  i,  these  switches  compose  90  per 
cent,  of  the  exchange  mechanisms ;  therefore  the 
solidity,  simplicity  and  economy  of  their  design  is 
an  important  factor  in  the  construction  of  the  ex- 
change. The  cylinders  are  uniform  in  their  design 
and  only  differ  _  from  each  other,  when  in  position, 
by  the  manner  in  which  they  are  wired  to  form  the 
necessary  circuits.  Each  one  consists  of  a  cylinder 
of  insulating  material  having  an  external  diameter 
of  6%  inches,  the  space  within  which  the  contact 
brushes  rotate  being  4M:  inches.  Embedded  in  the 
insulating  material  are  528  strips  of  german-silver, 
the  outer  ends  forming  the  tips  on  which  the  wires 
are_  soldered,  and  the  inner  ends  the  knife  contacts 
which  are  wiped  by  the  double  contacts  of  the  rotary 
brushes.  These  cylinders,  with  the  springs  em- 
bedded therein,  are  manufactured  in  one  operation 
by  a  specially  designed  mold  and  frame,  at  a  cost 
below  that  of  a  single  row  of  multiple  jacks  in  a 
manual  s^vitchboard.  When  it  is  remembered  that 
a  2,000-line  multiple  switchboard  has  1,000  rows  of 
jacks,  2,000  subscribers'  drops  or  lamps  and  200 
pairs  of  cords  and  plugs,  with  clearing-out  drops 
or  lamps,  in  addition  to  the  operators'  equipments ; 
whereas  a  Lorimer  machine  telephone  of  a  similar 
capacity  would  require  only  .S20  cylinder  switches, 
some  idea  rnay  be  gained  of  the  marvelous  sim- 
pHcity  of  this   invention. 

A  rotary  brush  for  the  cylinder  switch  is  shown 
by  Fig.  6.  This  consists  of  an  aluminum  spider  car- 
rving  a  number  of  brushes  mounted  radially  in  a 
clamp  of  insulating  material.  Each  brush  is  com- 
posed of  two  german-silver  springs,  arranged  to  make 
hard  wiping  connections  on  the  two  surfaces  of  the 
knife  contacts  in  the  cylinder  switch  when  the  spider 
is  revolved.  One  objection  that  has  hitherto  been 
made  to  automatic  telephone  operators  has  been  that 
the  pressure  of  the  springs  on  the  contacts  Is  too 
Hght  to  insure  good  circuits,  but  with  this  svstem  of 
contacts  the  pressure  is  not  only  heavy  but  uniform. 
The  switches  are  dustproof.  since  the  knife  contacts 
are  of  a  wining  nature,  and  this  objection  is  entirely 
removed.    The  cylinder  and  brushes  illustrated  have 


FIG.     6.        LORIMER    AUTOMATIC    MACHINE    TELEPHONE 
SYSTEM. — ROTARY  BRUSH  FOR  CYLINDER  SWITCH. 

been  subjected  to  a  test  comprising  a  series  of  rapid 
revolutions  equal  to  the  completion  of  23,000,000 
calls,  or  150  years  actual  use,  and  they  are  now  in 
a  serviceable  condition. 

Through  the  center  of  the  rotary  spider  is  fitted 
a  spindle  gear  which  is  operated  by  the  vertical 
shafting  of  the  divisions  in  combination  with  a  con- 
trolHng  electric  clutch  whenever  a  call  is  sent  in. 
It  may  here  be  stated  that  with  the  exception  of 
the  concentric  ring  on  the  decimal  indicator  and  the 
shafting,  all  the  mechanisms  are  normally  in  a  sta- 
tionary position,  motion  to  the  other  parts  being 
only  imparted  when  a  call  is  being  sent  through, 
and  then  only  one   division   is  affected. 

A  back  view  of  a  section  completely  wired  is  seen 
in  Fig.  7.  One  advantage  of  this  system  is  that  each 
section  is  sent  out  from  the  factory  with  every 
circuit  wired  and  tested.  There  are  no  heavy  in- 
stallation expenses  for  wiring  after  it  reaches  its 
destination.  The  only  wiring  necessary  in  the  ex- 
change is  the  connecting-up  of  the  subscribers'  leads 
and  the  cabling  of  trunks  between  sections.  Every 
section  is  a  complete  working  unit  of  100  lines,  and 
the  telephone  manager  can  increase  the  capacity  of 
his  exchange  by  one  section  at  a  time  as  his  increase 
of  business  necessitates  the  extension.  He  does  not 
have  to  spend  a  large  amount  of  unremunerative 
capital  in  providing  for  future  requirements,  and, 
above  all,  he  never  has  to  face  the  position  of  having 
to  "scrap"  his  central  equipment  because  his  sub- 
scribers' list  has  outgrown  the  capacity  of  his  switch- 
board. The  simple,  substantial  and  uniform  char- 
acter of  the  mechanisms  which  form  this  exchange 
are  such  that  the  cost  of  maintenance  is  much  less 
ihnn  that  of  anv  manual   central-office  equipment. 

The  system  i<5  "central-energy,"  being  operated 
at  a  potential  of  30  volts.  The  cost  of  current  is 
no  greater  than  that  for  operating  a  manual  ex- 
change. One  attendant  is  allowed  for  the  super- 
vision of  an  exchange  of  2,000  lines. 

There  are  many  points  in  which  the  Lorimer 
machine  telephone  differs  from  other  automatic  sys- 
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terns,   but   those   which   place   this    invention   in   the 
front  of  all  others  may  be  summarized  as  follows : 

1.  It  eliminates  the  most  fatal  element  in  the 
growth  of  telephone  systems  by  enabling  the  ex- 
change to  be  built  up  from  the  first  section  of  100 
lines  to  as  many  thousand  at  the  same  cost  per  hun- 
dred as  that  of  the  first  section.  This  will  enable 
the  telephone  manager  to  increase  the  capacity  of  his 
exchange  concurrently  with  the  growth  of  his  sub- 
scribers' list  without  necessitating  any  advance  in 
rates,  no  matter  what  the  proportions  the  system  may 
eventually  reach. 

2.  The  connecting  capacity  of  each  section  is  similar 
to  that  of  a  manual  switchboard,  comprising  a 
number  of  connecting  divisions  corresponding  to  the 
pairs  of  connecting  cords  on  a  manual  section,  each 
of  which  is  in  like  manner  common   to  the   use  of 


tery,  while  the  design  of  a  really  good  common- 
battery  transmitter  is  an  art ;  therefore  the  use  of 
common-battery  transmitters  may  be  prohibitive  in 
some  automatic  systems  because  the  rest  of  the  ma- 
chinery and  the  circuits  do  not  permit  of  the  margin 
between  rough-and-ready  local-battery  transmitters 
and  the  scientific  common-battery  transmitters." 

"The  principal  requirement  to  render  an  automatic 
system  commercial  is  the  provision  of  a  good  talking 
circuit,  with  the  minimum  number  of  contacts  and 
coils,  and  common  battery  as  the  source  of  current 
for  transmitters  and  signaling  devices." 

"In  the  present  available  automatic  systems  the 
subscriber  has  to  do  his  own  operating,  and  therefore 
carries  the  responsibility  for  good  operating  to  a 
great  extent  himself.  If  he  is  a  good  operator  he 
may  give  good  service,  but  as  a  rule  the  operator  at 
the  manual  board  is  the  better  operator." 

"The  possibility  of  manual  apparatus  failing  to  give 
reliable  service  is  very  remote.  Any  automatic  ap- 
paratus must  necessarily  be  more  complicated  than 
manual  apparatus  and  the  chances  for  trouble 
greater.  When  an  operator  gets  sick  her  place  is 
immediately  filled  by  another  operator;  when  an  au- 
tomatic switchboard  gets  sick  there  is  trouble." 

'Tn  the  days  when  grounded  signaling  was  in 
vogue  with  manual  systems,  the  advent  of  electric 
railroads  forced  the  telephone  company  either  to  run 
a   common   return   back   to   the   exchange  or  connect 


Fig.  2.     One  of  the  Percentage 
Divisions. 


Fig.  7.     Back  View  of  One  Section. 
LORIMER    AUTOMATIC    MACHINE    TELEPHONE    SYSTEM. 


every  subscriber.  This  eliminates  the  provision  of 
individual  selectors  and  connectors  for  each  sub- 
scriber and  affects  an  economy  of  90  per  cent,  of  the 
mechanism  necessary   in  other  automatic  systems. 

3.  The  multiple  system  of  wiring  is  eliniinated. 
The  subscribers'  lines  terminate  on  the  sections  to 
which  they  belong,  the  connections  between  the  sec- 
tions being  made  over  trunk  circuits,  which  are  com- 
mon to  the  use  of  the  whole  exchange. 

With  the  exception  of  Canada,  where  the  rights  have 
been  sold  to  the  Canadian  Machine  Telephone  Com- 
pany, the  patents  for  the  United  States.  European  and 
other  civilized  countries  are  owned  by  the  American 
Machine  Telephone  Company  of  Piqua,  Ohio.  The 
president  and  general  manager  of  the  company  is 
N.  D.  Neill;  vice-president.  C.  J.  Thintner;  secre- 
tary-treasurer and  electrical  engineer,  G.  W.  Lori- 
mer. 

The  factory  of  the  company  is  at  Piqua,  where 
an  exchange  may  be  seen  in  operation. 


Manual  versus  Automatic  Telephone 
Operation. 

At  the  recent  telephone  meeting  in  Chicago  the 
comparative  merits  of  automatic  and  manual  ex- 
changes were  discussed.  A  general  idea  of  the 
meeting  was  given  in  the  Western  Electrician  at  the 
time,  but  as  the  subject  is  an  important  and  timely 
one.  further  reference  to  it  will  be  of  interest. 

The  paper  which  aroused  the  discussion  was  writ- 
ten by  Franz  J.  Dommerque,  and  was  entitled  "The 
Commercial  Aspect  of  an  Automatic  Telephone  Ex- 
change." Mr.  Dommerque's  conclusions  were  un- 
favorable to  the  automatic  system.  The  following 
extracts  from  the  paper  will  show  the  trend  of  the 
argument : 

"Every  telephone  manufacturer  has  long  ago  found 
out  that  a  satisfactory  local-battery  transmitter  can 
be  designed  and  manufactured  at  less  cost  than  a 
common-battery  transmitter  because  almost  any 
transmitter,  however  crude,  will  talk  with  local  bat- 


the  subscribers  to  ground  in  bunches  so  as  to  equal- 
ize the  difference  of  ground  potential  in  different 
localities.  Automatic  systems  with  grounded  circuits 
will  have  the  same  experience  and  the  remedy  will 
cost  at  least  $1.50  a  subscriber." 

"Automatic  switches  contain  a  great  number  of 
contacts  in  the  talking  circuit,  and  even  if  these  con- 
tacts are  all  platinum,  thej'  are  not  desirable,  as  they 
are  expensive  and  liable  to  get  out  of  alignment  and 
become  weak." 

Mr.  Dommerque  gave  estimates  of  cost  of  opera- 
tion on  an  exchange  equipped  for  5.000  subscribers. 
The  first  cost  of  manual  board  and  subscriber's  in- 
strument he  put  at  $25  a  subscriber,  or  $125,000.  The 
corresponding  first  cost  of  the  automatic  (referring 
to  the  system  most  widely  in  use)  he  estimated  at 
$38.50  a  line,  or  $192,500.  This  exceeds  the  manual 
first  cost  by  $67,500.  Twelve  and  one-half  per  cent, 
interest  and  depreciation  on  this  sum  amounts  to 
$8,437.  Insurance  adds  $675,  grounded  signaling,  if 
used,  $600  (as  interest  on  $7,500)  and  local-batterj- 
expense  $7,500;  total  added  maintenance  expense 
$17,212.  To  oflfset  this  Mr.  Dommerque  could  only 
figure  out  a  net  saving  of  $11,580  a  year  in  oper- 
ators' wages.  Summing  up,  he  contended  that  $17.- 
212  less  $11,580,  or  $5,632  a  year,  represented  the 
financial  saving  of  the  manual  system. 

"Automatic  systems  *  *  *  limit  the  number  of 
subscribers  that  can  be  given  ser\'ice  to  the  ones  that 
can  afford  to  pay  for  single-line  ser\nce.  Wherever 
an  automatic  system  without  party-line  service  has  to 
compete  with  an  manual  system  in  the  same  city  the* 
artomatic  sj-stem  is  seriouslj'  handicapped  because 
of  the  part>--line  question." 

"Another  important  factor  in  modern  manual 
service  is  the  pay  station.  Pay  stations  not  only  are 
a  great  convenience  to  the  public  but  a  good  revenue 
producer  for  the  telephone  company.  So  far  the 
companies  giving  automatic  ser\-ice  have  not  been 
able  to  arrange  for  pay-station  service." 


automatic  system  now  most  widely  in  use,  combated 
Mr.  Dommerque's  statement  and  conclusions.  He 
has  yet  to  find  a  manual  system  where  the  transmis- 
sion surpasses  the  automatic  system  with  which  he 
is  most  familiar.  The  automatic  can  be  adapted  to 
common-battery  transmission.  In  a  5,000-line  ex- 
change the  annual  expenses  would  be  $15,000  in 
favor  of  the  automatic,  rather  than  the  other  way, 
as  Mr.  Dommerque  figured.  Depreciation  of  the 
automatic  should  be  figured  at  -^/-i  per  cent,  per 
annum. 

L.  W.  Stanton  of  Cleveland  said  the  cost  of  oper- 
ating varies  from  16  to  87  cents  a  telephone  a  month. 
When  traffic  is  properly  handled,  the  manual  board 
can  give  very  good  service.  The  automatic  is  com- 
ing sooner  or  later,  but  several  improvements  must 
be  made.  A  combination  of  automatic  selection  and 
manual  operation  might  be  useful. 

Mr.  Dyson:  Why  stop  half  way?  If  you  are  going 
in  for  automatic  operation,  have  the  exchange  com- 
pletely automatic.  There  is  no  limit  to  the  automatic 
system.  It  may  be  arranged  for  two  stations  or  two 
million  stations.  There  are  14  contacts  in  automatic 
talking  circuit  in  a  10,000-number  exchange.  In  a 
100,000-number  exchange  system  there  would  be  18 
contacts  in  the  talking  circuit.  In  general,  the  larger 
the  exchange  the  greater  the  saving  in  favor  of  the 
automatic. 

H.  P.  Clausen  said  he  believed  there  were  11 
springs  in  the  automatic  telephone  as  against  two  in 
the  best  common-battery  instruments.  These  springs 
were  bound  to  give  trouble.  There  are  four  series 
magnets  and  eight  bridging  magnets  in  the  auto- 
matic talking  circuit.  No  large  automatic  exchange 
has  been  in  service  long  enough  to  show  what  the 
system  can  do.  This  speaker  was  strongly  in  favor 
of  the  manual   system. 

Mr.  Dyson  remarked  that  the  automatic  could  do 
anything  that  the  manual  could,  and  better,  with 
the  exception  of  selective  party-line  service. 

A.  D.  T.  Libby  said  the  manual  was  faster  than  the 
automatic.  C.  O.  Harris  agreed  with  this  statement. 
He  defied  any  machine  to  equal  the  record  of  manual 
ODCrators  for  speed.  The  automatic  has  not  the  flexi- 
bility of  the  manual,  he  said:  the  machine  takes  care 
of  certain  conditions,  not  of  all  conditions.  Private 
branch  exchanges  were  pointed  to  as  an  example 
of  manual  suneriority  in  the  matter  of  flexibility. 

Professor  Morgan  Brooks  of  Urbana  said  the 
small  automatic  exchange  at  the  Unirersity  of  Illi- 
nois had  given  less  trouble  than  had  been  expected. 
The  automatic  had  the  advantage  of  continuous 
operation,  day  and  night,  no  matter  how  small  the 
exchange,  and  of  confidential  communication. 


Michigan  Independent  Telephone  Asso- 
ciation. 

The  Michigan  Independent  Telephone  Association 
held  its  annual  convention  in  Grand  Rapids  on  Feb- 
ruary 24th  and  25th.  About  100  delegates  were 
present  at  the  opening  meeting,  held  in  the  Citizens' 
Telephone  Building.  The  formal  programme  opened 
with  an  address  of  welcome  by  Mayor  Palmer,  fol- 
lowed by  papers  on  timely  subjects  by  the  follow- 
ing-named members :  Dr.  G.  S.  Root  of  Hart, 
R.  F.  Johnson  of  Saginaw,  W.  C.  Hunt  of  Adrian 
and  R.  B.  McPherson  of  Lowell.  In  the  evening 
the  delegates  were  banqueted  at  the  Pantlind,  and 
W.  J.  Melchers  of  Alma  read  an  interesting  paper. 

At  the  second,  day's  session  a  committee  was  ap- 
pointed to  select  a  clearing-house  committee  and 
draw  up  a  code  of  rules  for  the  conduct  of  a  state 
clearing  house.  It  is  probable  that  each  of  the  10 
toll-line  companies  in  the  state  will  be  represented 
upon  this  committee.  The  purpose  is  to  employ  a 
clearing-house  manager  with  such  assistants  as  he 
may  need,  with  an  office  centrally  located.  It  will 
be  the  mission  of  this  institution  to  adjust  all  dif- 
ferences between  the  companies  interchanging  busi- 
ness, and  to  apportion  the  rates  for  such  business 
as  is  done.  The  expenses  of  the  clearing  house 
will  be  defrayed  by  the  respective  companies  accord- 
ing to  the  amount  of  business  which  they  do. 

Another  resolution  was  adopted  requesting  all 
Independent  manufacturers  to  refrain  from  selling 
telephone  apparatus  to  companies  which  may  be 
started  for  the  purpose  of  competing  with  legitimate 
Independent  companies. 

Papers  were  read  at  this  session  bv  N.  F.  Wing 
of   Jackson.    C.    E.    Tart   of   Grand    Rapids,    H.    A. 
Douglas  of  Jackson,  J.  B.  Ware  of  Grand  Rapids, 
and  Charles  F.  Speed.     Each  of  the  papers  was  fol-  ■ 
lowed  by  a  general  discussion. 

The  delegates  then  took  up  the  election  of  officers, 
with  the  following  result:  President.  E.  B.  Fisher. 
Grand  Rapids ;  vice-president,  R.  B.  McPherson. 
Howell:  secretar>'.  C.  F.  Brown,  Alma:  treasurer. 
R.  F.  Johnson,  Saginaw.  These,  with  William  Rob- 
inson. IMuskeeon :  W'.  O.  Hunt.  Adrian :  J.  Robin- 
son, Benton  Harbor;  A.  E.  Palmer.  Kalkaska,  and 
W.  E.  Wing,  Grass  Lake,  constitute  the  executive 
committee. 

If  the  plan  is  considered  feasible,  a  state  directory 
containing  the  names  of  all  subscribers  to  the  In- 
pendent  telephone  s^^stem  in  Michicran.  wn'll  be  is- 
sued in  the  interest  especially  of  the  long-distance 
ser^Hce. 


In  the  discussion  A.  H.  Dyson  of  Chicago,  for  the 


For  the  third  time  the  Cit\-  Council  of  Lincoln. 
Neb.,  is  considering  an  ordinance  to  submit  at  the 
.A,pril  election,  a  proposition  to  bond  the  cit>-  for  a 
municipal  electn'c-light  plant  Bonds  have  been 
voted  twice  before,  but  owing  to  defects  in  the  ordi- 
nance were  declared  illegal. 
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DATES  AHEAD. 

^  American  Institute  of  Electrical  Engineers  (next  meet- 
ing of  the  Chicago  branch),  rooms  of  Western  Society  of 
Engineers.   Monadnock   Building.    March   Sth. 

Iowa    Telephone    Association    (annual    convention),    Savery 
House.   Des    i^foines.   March   Sth.   oth  and    loth. 
■    '^'"^/.V^^!^.  Electrochemical    Socictv    fannual    business   meet- 
inp>.   Washincrton,   D.    C.   April   7th,  Sth   and  9th. 

National     Electric     Light     Association      (annual     meeting). 
Hotel   Vendome.   Boston.  May  24th  to  26th. 

International    Electrical    Congress.    Hall    of   Congresses,    St. 
Louis  Exposition,   September   12th  to   17th. 

American    Electrntherapeutic    Association     (annual    conven- 
tion),  St.  LouJSj  September  73th  to  i6th. 


A  RATHER  plaintive  note  is  struck  in  the  recent 
annual  report  of  the  Municipal  Light  Board  of  Hud- 
son, Mass.  "We  regret  that  we  have  been  obliged 
to  wait  until  the  factories  closed  before  lighting  the 
streets,"  say  the  members  of  the  board,  "but  we 
could  not  do  differently."  No  further  explanation 
is  offered,  but  apparently  the  current  from  the  plant 
was  supplied  to  the  factories  during  the  daytime 
and  was  not  available  for  street  lighting  until  after 
the  workshops  shut  down  at  night.  At  this  distance 
it  appears  strange  that  a  plant  installed  by  taxpay- 
ers' money  for  the  primary  purpose  of  lighting  the 
streets  of  the  community  should  be  diverted  from 
its  purpose  to  serve  the  needs  of  private  industry. 
The  best  argument  for  municipally  operated  lighting 
plants  is  that  well-lighted  streets  are  in  a  measure 
policed  and  that  the  municipality'  may  well  protect 
itself  in  this  manner  with  its  own  plant  In  Hudson, 
however,  the  needs  of  the  factories  seem  to  take 
precedence  over  what  the  people  must  have  thought 
were  their  rights  when  they  established  the  plant. 


Automatic  telephone  systems  have  their  disad- 
vantages, no  doubt,  but  nevertheless  they  are  in- 
creasingly "in  evidence,"  to  employ  a  loose  but 
convenient  phrase.  One  hears  more  rather  than  less 
of  exchange  systems  in  which  mechanisms  replace 
human  intelligence  to  a  considerable  extent.  Not 
only  is  the  number  of  automatic  exchanges  in  use 
gradually  increasing,  but  the  inventors  are  turning 
out  varied  systems  with  significant  activity'  and  zeal. 
The  movement  is  not  confined  to  the  Independents 
in  the  telephone  field,  but  also  embraces  the  Bell 
people,  who  possess  many  automatic  patents  and  are 
commonly  reported  to  be  carrying  on  an  exhaustive 
series  of  experiments  with  a  comparatively  small 
automatic  exchange  in  an  eastern  state.  There  are 
working  automatic  exchanges  in  Chicago,  Grand 
Rapids,  Mich..  Dayton.  Ohio,  Fall  River,  Mass.,  and 
other  cities.  The  service  given,  in  Chicago  at  least, 
seems  to  be  satisfactory  to  those  who  use  the  tele- 
phones. But  the  mere  fact  that  one  is  able  to  make 
connection  and  talk  clearly  through  a  new  auto- 
matic exchange  does  not  indicate  that  the  problem 
has  been  solved.  There  are  many  other  things  to 
be  considered,  involving  financial  questions,  the 
everyday  working  efficiency  of  the  apparatus  and 
its  adaptability  to  the  various  demands  that  are 
made  on  the  modern  telephone  exchange.  Today 
over  99  per  cent,  of  telephone  conversations  are 
made  through  manually  operated  boards;  the  auto- 
matics have  still  to  stand  the  test  of  time.  But  the 
fact  remains  that  a  growing  number  of  telephone 
men  are  asking  whether  a  change  is  impending. 
Where  so  many  inventors  and  engineers  are  at  work 
and  where  so  much  money  is  invested,  the  disin- 
terested observer  feels  that  somthing  important  must 
be  at  stake.  It  will  not  do  to  say  that  the  auto- 
matic exchange  was  tried  and  discredited  a  dozen 
years  ago ;  the  idea  persists ;  systems  have  been 
greatly  improved ;  and  the  principle  is  now  fairly 
on  trial,  apparently,  to  be  accepted  or  rejected  by 
the  record  of  hard  actual  experience.  What  system 
or  systems,  if  any,  will  survive  only  the  future  can 
tell.  That  there  is  no  lack  of  tj^pes  from  which  to 
choose,  this  and  preceding  issues  of  the  Western 
Electrician    show. 


From  the  viewpoint  of  hard  common  sense  the 
affiliation  of  the  Chicago  Electrical  Association  with 
the  Western  Society  of  Engineers  is  an  advan- 
tageous arrangement  for  all  concerned.  And  yet 
there  will  be  not  a  few  to  regret  the  passing  of  the 
only  distinctively  local  electrical  society  in  Chicago. 
To  be  sure,  the  Chicago  branch  of  the  American 
Institute  of  Electrical  Engineers  remains  and  there 
will  be  an  electrical  section  of  the  strong  Western 
Society,  but  in  both  cases  these  bodies  are  merely 
parts,  of  more  or  less  importance,  of  a  whole.  In 
the  one  case  the  society  is  all  electrical,  but  with 
headquarters  in  New  York;  in  the  other  the  admin- 
istration is  distinctively  Chicagoan,  but  not  dis- 
•tinctively  electrical.  The  Chicago  Electrical  Asso- 
ciation was  entirely  electrical  and  entirely  repre- 
sentative of  Chicago,  but  it  has  passed  away.  New 
York  maintains  a  purely  local  electrical  society,  but 
Chicago   now    has   none. 

But  these  are  largely  sentimental  objections ;  there 
are  several  practical  benefits  to  commend  the  merger 
to  the  members  of  the  old  association.  The  West- 
ern Society  of  Engineers  is  a  strong  and  influential 
body,    with   now    about   800   members.      It   is    noted 


for  the  large  proportion  of  active  members ;  on  July 
I,  1903,  83  per  cent,  of  the  total  membership  was 
composed  of  active  members,  who  must  be  profes- 
sional engineers.  On  its  rolls  are  the  names  of  a 
large  proportion  of  the  prominent  engineers  of  the 
West,  and  among  its  presidents  it  has  numbered 
such  men  as  William  Sooy  Smith,  Benezette  Will- 
iams, E.  L.  Corthell,  L.  E,  Cooley,  Isham  Ran- 
dolph, Alfred  Noble,  Onward  Bates  and  Octave 
Chanute.  It  is  35  years  old  and  has  centrally  lo- 
cated rooms,  with  a  good  library  and  assortment  of 
periodicals  and  a  well-equipped,  though  small,  as- 
sembly hall.  It  is,  in  fact,  a  union  engineering  so- 
ciety,  and  very  likely  Chicago  will  have,  too,  before 
long,  a  union  engineering  building.  It  offered  prac- 
tical advantages  and  associations  which  the  younger 
and  smaller  electrical  association  could  not  afford 
to  ignore.  On  the  other  hand,  the  society  is 
strengthened,  broadened  and  invigorated  ,by  the  ab- 
sorption of  the  alert  and  enterprising  young  elec- 
trical   men. 

The  Chicago  Electrical  Association  had  an  hon- 
orable existence  of  13  years.  Before  it  many  tech- 
nical papers  of  high  character  and  real  value  were 
presented,  as  readers  of  the  Western  Electrician 
are  well  aware.  It  published  in  1897  a  collection 
of  standard  electrical  diagrams  of  much  usefulness 
that  attracted  wide  attention.  It  leaves  a  record 
of  which  none  of  its  members  need  be  ashamed. 


A  CURIOUS  and  interesting  question  of  neutrality 
in  wartime  has  come  up  in  relation  to  the  request 
made  by  Japan  through  the  Commercial  Pacific 
Cable  Company,  as  reported  in  the  daily  press,  for 
permission  to  land  a  cable  on  the  island  of  Guam 
to  connect  Japan  with  that  island,  and  consequently 
with  the  .A.merican  Pacific  cable  connecting  Manila 
and  San  Francisco. 

Japan  is  connected  with  the  mainland  of  Asia  by 
four  submarine  telegraph  cables.  Two  lead  north 
from  Nagasaki  to  Vladivostok,  and  are  now,  of 
course,  unavailable  owing  to  the  war  between  Rus- 
sia and  Japan.  The  other  two  extend  west  across 
the  Yellow  Sea  from  Nagasaki  to  Shanghai,  in 
China.  As  this  body  of  water  is  comparatively  shal- 
low, the  Japanese  apprehend  the  possibility  that  the 
Russians  may  be  able  to  cut  the  cables  now  in  use, 
thus  isolating  their  country  from  the  rest  of  the 
world  in  a  telegraphic  sense.  As  an  alternative  route 
— one  likely  to  come  into  use  sooner  or  later  in  any 
event — they  propose  to  lay  a  cable  in  the  deep  waters 
of  the  Pacific  southerly  from  some  landing  place  on 
the  southern  coast  of  the  island  of  Nippon,  say 
Yokohama,  to  Guam.  Such  a  cable  would  be  about 
1,600  miles  long  and  would  be  an  important  link  in 
the  world's  network. 

It  is  reported  that  the  United  States  government 
has  the  application  under  consideration  and  is  dis- 
posed to  give  a  favorable  response.  Russia  holds,  it 
is  said,  that  permission  for  the  landing  of  such  a 
cable  at  Guam  while  Japan  is  at  war  with  Russia 
would  be  a  violation  of  neutrality  on  the  part  of  the 
United  States.  On  the  other  hand,  recognizing  the 
laying  of  the  proposed  cable  as  an  important  com- 
mercial advance,  the  State  Department  may  give  its 
permission,  with  the  stipulation  that  the  cable  shall 
not  be  used  to  further  the  belligerent  ends  of  either 
of  the  warring  nations. 

The  laying  of  the  Japan-Guam  cable  would  be  an 
enterprise  of  considerable  magnitude,  and  it  does  not 
appear  to  be  clear  whether  Japan  proposes  to  under- 
take the  work  and  defray  the  expense  itself  or 
whether  it  has  made  an  arrangement  with  the  Ameri- 
can company.  It  is  interesting  to  recall  that  the 
Western  Electrician  anticipated,  in  an  editorial 
printed  just  before  the  breaking  out  of  the  war,  the 
present  situation.  In  the  issue  of  February  6th  we 
said;  "The  last  link  of  the  American  Pacific  cable 
connecting  Manila  in  the  Philippines  with  the  main- 
land of  Asia  remains  to  be  laid.  A  war  in  the  Far 
East  might  further  delay  the  laying  of  thi^  cable,  or, 
under  conceivable  circumstances,  might  accelerate 
it."  The  "conceivable  circumstances"  have  arisen 
rather  sooner  than  expected.  There  is  a  cable  in 
existence,  of  course,  between  Manila  and  Hongkong, 
but  it  belongs  to  a  British  company.  An  American 
line  to  the  Asiatic  coast  will  undoubtedly  be  laid  in 
time.  But  in  the  meantime  a  branch  to  Japan,  form- 
ing also  an  alternative  route  to  Asia,  would  be  ad- 
vantageous. The  commercial  interests  of  the  United 
States  would  be  benefited  by  the  laying  of  such  a 
cable,  and  apparently  the  war  situation  has  given  a 
stimulus  to  the  project. 
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HIQH=TENSION  TRANSMISSION  PROBLEMS. 


At  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  held  in  New  York  city  on  Friday 
evening,  February  26th,  two  papers  were  read  and 
discussed.  One,  by  Professor  Harris  J.  Ryan  01 
Cornell,  was  upon  "The  Conductivity  of  the  At- 
mosphere at  High  Voltages ;"  the  other,  by  Guide 
Semenza  of  Milan,  Italy  (read  by  Mr.  Lieb),  was 
entitled  "European  Practice  in  the  Construction  and 
Operation  of  High-pressure  Transmission  Lines  and 
Insulators."  A  synopsis  of  Mr.  Ryan's  paper  and 
an  abstract  of  the  paper  of  Mr.  Semenza  and  the 
discussion  which  succeeded  it  are  here  given.  It  is 
probable  that  in  a  future  issue  of  the  Western  Elec- 
trician further  refrence  to  Professor  Ryan's  impor- 
tant paper  will  be  given. 

The   Conductivity   of  the  Atmosphere  at   High 

VOLT.^GES     (synopsis). 
BY    HARRIS    J.    RYAN, 

The  paper  gives  an  analysis  of  the  factors  that 
are  responsible  for  the  nature  of  the  atmospheric 
loss  occurring  on  high-voltage  lines,  as  reported  by 
Mr.  Charles  F.  Scott  in  his  paper  that  was  pub- 
lished in  the  American  Institute  of  Electrical  Engi- 
neers Tranactipns  [Vol.  15,  p.  S3i],  1898,  based 
upon  results  obtained  by  himself  and  Mr.  Ralph  D. 
Mershon.     The   analysis   shows   that   the   equation 

E„,ax  =  2055  logio  (^JD'  (r  +  d)  X  io>»  (10) 

expresses  the  relation  between  the  voltage,  con- 
ductor sizes,  and  separation  at  which  the  sudden 
rise  occurs  in  the  curve  of  "loss  between  wires"  at 
ordinary  barometric  pressures  and  temperatures 
wherein 
Emax  =the    maximum    value    of    the    voltage    wave 

applied   to   the  line. 
r         =  the  radius  of  the  line  conductor  in  inches. 
s         =:  the  separation  of  the   line  conductors   from 

center  to  center  in  inches, 
d  =the  distance  from  the  conductor  surface  at 

which   the   strain   due   to  the   electrostatic 
field  causes  initial  atmospheric  rupture. 
D'        =  the  strength  of  the  electrostatic  field  of  force 
(dielectric  flux-density)   that  will  electric- 
ally   iT-ipture    the    atmosphere    at   the    dis- 
tance d  from  the  surface  of  the  conductor 
having  a  radius  r  measured   in  coulombs 
per    square    inch. 
To   this   is   added  an   account  of  the   experiments 
that   were   made   to   determine   the   above   values   of 
d   and   D'   in   relation    to    r    and    the    effects    due 
to  barometric  pressure  and  temperature  changes  and 
to  the  presence  of  moisture. 

The  values  found  for  d  and  D'  in  relation  to 
r  at  a  barometric  pressure  of  29.5  inches  of  mercury 
and  a  temperature  of  70°  F.  are  given  in  the  fol- 
lowing table: 


B.  &  S.  G. 

2r. 

d. 

D' 

20 

0.03196 

0.0050- 

350X10-'" 

15 

0.05706 

O.OIOO 

300X10-'° 

0.10189 

(D.OlSO 

275X10-'" 

8 

0.12849 

0.0220 

258X10-'" 

6 

0.1620Z 

0.0350 

200X10-"* 

4 

0.20431 

0.0700 

iriXio-'" 

2 

0.25763 

0.0700 

170X10-'" 

Measurements  "1 

upon  conduct- 

ors of  larger 

sizes    to     the 

0,625 

0.0700 

170X10-'° 

limit  of  a  di- 
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The  experiments  demonstrated  that  the  voltage  at 
which  the  atmospheric  line  loss  is  inaugurated  varies 
as  the  atmospheric  density,  i.  e.,  directly  as  the 
barometric  pressure  and  inversely  as  the  absolute 
temperature.  On  substitution  of  corresponding 
values  obtained  by  experiment  equation  (10)  takes 
the  following   practical   form: 

E„,ax  =  ^2:94b^  ^  2^,^  l^g^^  /s\  ^,  (r  +  d)  X  10^' 

459  +  t  \r/ 

wherein  ('2) 

b  =  the  barometric  pressure  in  inches  of  mercury. 
t  =  the  temperature  in  degrees  Fahrenheit. 

Since  the  values  of  d  and  D'  are  constant  for 
diameters  of  conductors  larger  than  0.250  inch,  it 
follows  that  equation  (12)  for  corresponding  con- 
ductors  reduces   to 

En,ax  =  -^^^^   X  350.000  |pg,o    (-)  (r  +.07)  (13) 

459  +  t  V  r  y 

The  results  obtained  by  calculation  employing 
equations  (12)  and  (13)  are  compared  with  the 
measurements  made  by  Mershon  on  the  Telluride 
high-altitude  line  in  189S  and  those  obtained  by 
Professdr  Harold  B.  Smith  upon  the  Worcester 
Polytechnic  Institute  laboratory  line  in  1901  and 
1902  at  ordinary   altitudes. 

Efforts  were  made  to  determine  the  effects_  of  the 
presence  of  moisture  upon  the  point  at  which  the 
atmosphere  about  high-voltage  lines  becomes  con- 
ductive, i.  e.,  upon  the  point  at  which  the  sudden 
rise  in  the  loss-curve  occurs.  However,  no  definite 
effect  of  this  sort  could  be  found,  and  this  is  prac- 
tically in  accord  with  Mershon's  conclusions  after 
his  observations  made  upon  the  Telluride  line  under 
variable  weather  conditions.  If  there  is  such  an 
effect,  it  must  be   small. 

The  following  table  of  values  has  been  calculated 
by  means  of  equations  (12)  and  (13).     It  shows  the 


corresponding  diameters  of  line  conductors  that 
must  be  employed  to  avoid  loss  between  wires  for 
a  series  of  line  voltages  wherein  the  barometric 
pressure  is  29.5  inches  of  mercury,  the  temperature 

70°  F.,  and  the  distance  between  the  conductors,  48 
inches. 


Maximum  Volts 
at  which  Atmos- 
pheric Conduc- 
tion Loss  Occurs. 


Corresponding 
Effective  Volts 

(Sine  Wave) 


Operating  Pres- 
sure, 90  Per 
Cent,  of  Corre- 
sponding Ef- 
fective Volts. 


55.000 
83,300 
III, 100 
166,600 
222,200 


50,000 
75.000 
100,000 
150,000 
200,000 

Z50.00Q 


Diameter  of 

Conductors  in 

Inches. 


0.058 
0.106 
0.192 
0.430 
0.710 

O.Q90 


The  real  voltage  limit  today  in  transmission  is 
due  to  the  insulator,  where  the  line  has  to  be  ex- 
posed to  the  weather.  In  the  future  the  insulator 
difficulty  will  be  solved  in  one  way  or  another  and 
higher  voltages  will  be  used.  Possibly  in  large  un- 
dertakings the  line  may  be  protected  from  the  ele- 
ments by  means  of  a  continuous  covering.  It  is 
evident  that  when  such  high  voltages  are  employed 
atmospheric  conduction,  or  "the  brush"  (as  one  ex- 
perienced high-voltage  engineer  termed  it  in  con- 
versation with  the  writer),  must  be  avoided.  High- 
voltage  brush  discharge  was  studied  and  reported 
upon  in  the  American  Institute  of  Electrical  Engi- 
neers Transactions  [Vol.  10,  p.  85]  by  Dr.  Stein- 
metz.  He  applied  to  it  the  term  corona.  The  pres- 
ent paper  shows  that  the  brush  discharge  or  co- 
rona occurs  always  when  a  definite  strain  exists 
in  the  atmosphere  next  to  the  high-voltage  conduct- 
ors, and  that  to  avoid  such  corona  with  its  destruc- 
tiveness  and  waste  of  power,  it  is  necessary  on 
transmission  lines  and  auxiliaries  to  proportion 
things  so  as  to  keep  the  dielectric  strain  of  the 
atmosphere  below  a  definite  point,  above  which  the 
corona   will   inevitably   develop. 

In  the  above  table  a  factor  of  safety  of  i.ii,  or 
a  margin  of  10  per  cent,  has  been  allowed  in  esti- 
mating the  safe  voltage  at  which  to  operate  so  as 
to  avoid  losses  due  to  brush  discharge.  This  is  a 
laboratory  conclusion  only.  In  application  the  fol- 
lowing points  must  be  kept  in  mind: 

1.  Without  special  care  there  will  be  doubt  in 
advance  as  to  the  exact  value  that  the  voltage  wave 
will  not  exceed.  Almost  invariably  the  line-charg- 
ing current  will  cause  important  line-voltage  wave 
distortion,  so  that  the  maximum  of  the  wave  will 
exceed  the  effective  value  of  the  voltage  by  a  factor 
much  greater  than  the  square  root  of  two.  The 
corona  formation  depends  primarily  upon  the  maxi- 
mum, and  not  upon  the  effective,  value  of  the  wave; 
this  has  been  found  by  Scott,  Mershon  and  others, 
as  well  as  in  the  present  experiments. 

2.  One  must  remember  that  unless  the  insulators 
are  properly  proportioned,  after  the  cross-arms  and 
pins  have  been  exposed  to  the  weath'er  for  some 
time  and  have  become  conductive,  the  presence  of 
the  insulators  made  of  material  that  has  a  consid- 
erably greater  permeability  to  dielectric  flux  (greater 
specific  inductive  capacity)  than  the  atmosphere, 
will  cause  corona  to  a  greater  or  lesser  degree  to 
form  over  the  conductors  in  their  neighborhood, 
even  if  the  line  has  been  proportioned  so  as  to  avoid 
corona  or  atmospheric  conduction  over  the  remain- 
ing portion  of  the  conductors.  The  presence  of 
corona  upon  the  conductors  ip  the  neighborhood  of 
the  insulators  will  likely  be  accompanied  by  corona 
over  the  pins  inside  the  insulators,  resulting  in  their 
ultimate  injury  if  made  of  wood  from  this  causn 
alone,  even  if  the  surface-leakage  current  is  so 
limited  as  not  to  injure  the  pin. 

In  view  of  the  above,  it  is  evident  that  practical 
experience,  and  not  the  laboratory,  must  eventually 
determine  the  factor  of  safety  that  should  be  allowed 
under  given  circumstances  in  lieu  of  the  1. 11  factor 
or  the  10  per  cent,  margin  allowed  in  the  above 
table. 

The  paper  closes  with  the  suggestion  that,  when 
viewed  in  the  dark,  the  corona  formed  upon  wires 
of  given  diameters  and  distances  apart  provides  a 
method  for  gauging  high  voltages  that  is  free  from 
the  short-circuit  and  surging  disturbances  occa- 
sioned by  the  use  of  the  spark-discharge  method. 
Either  two  parallel  conductors  or  a  conductor 
mounted  at  the  center  of  a  cylinder  may  be  employed 
for    this    purpose. 

European  Pr^vctice  in  the  Construction  and  Op- 
eration   OF    High-pressure    Transmission 
Lines  and  Insulators. 

BY     GUIDO     semenza. 

The  first  question  which  requires  consideration 
when  a  line  is  to  be  built  and  the  voltage  of  the 
current  has  been  fixed,  is,  Which  is  the  most  ad- 
vantageous wire  section  to  be  adopted?  In  a  line 
you  may  allow  any  loss  of  energy,  say,  between 
"two  and  20  per  cent.,  but  what  will  be  the  most 
advantageous  value,  considering  both  the  cost  of 
construction  and  economy  of  operation?  In  some 
instances  the  line  loss  is  limited  by  the  regulation 
required  at  the  end  of  the  line:  or  in  cases  of  small 
powers  and  high  pressures,  by  the  minimum  section 
of  the  wire  required  to  give  the  necessary  mechanical 
strength :  in  other  cases,  the  problem  is  generally 
purely    one    of    economy.     In   the    old    practice,    the 
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most  economical  wire  cross-section  was  determined 
without  the  aid  of  any  calculation,  in  quite  an  em- 
pirical way,  based  on  the  consideration  of  gross 
.expenses,  weight  of  wire,  etc.  However,  a  close 
examination  of  the  subject  shows  this  to  be  an  im- 
portant factor  of  economy. 

In  Europe,  generally  speaking,  important  lines 
are  carried  across  the  country  and  not  alongside 
roads ;  this  is  done  for  obvious  reasons.  The  cross- 
country method  allows  the  building  of  a  straight 
line,  thus  avoiding  angles  to  a  considerable  extent; 
then,  again,  the  line  is  shorter.  Of  course,  cross- 
ing cultivated  land,  as  is  generally  the  case 
in  Europe,  the  cost  of  building  the  line  is 
increased  on  account  of  the  expropriations ;  but  in 
the  greatest  number  of  cases,  the  extra  cost  of  pur- 
chase of  land  or  of  right-of-way,  is  more  than  com- 
pensated by  the  shorter  line.  It  must  not  be  for- 
gotten that  the  weight  of  copper  increases  in  the 
ratio  of  the  square  of  the  length  of  the  line,  the 
loss  remaining  the  same.  It  is  often  argued  that 
following  the  high  roads,  the  patroling  of  the  line 
is  much  easier,  but  in  many  cases  the  right-of-way 
along  the  line  across  the  fields  is  included  in  the 
purchase,  and  the  system  proves  very  efficient.  At 
all  events,  well-constructed  and  straight  lines  far 
from  the  roads,  do  not  show  the  necessity  of  very 
close  patroling,  although  it  is  prudent  to  exercise  it. 

A  most  important  question  now  arises.  Whether 
metal  poles  are  better  than  wooden  poles?  The 
principal  reason  for  the  adoption  of  wooden  poles 
is  the  small  cost  of  installation.  For  small  lines 
this  may  be  true.  Another  reason  is  the  assumption 
that  wooden  poles  increase  the  insulation  of  the 
line;  and  this  also  is  true,  but  only  when  the  in- 
sulators are  very  bad.  A  close  investigation,  how- 
ever, will  lessen  the  advantages  claimed  for  wooden 
poles. 

I  shall  now  enumerate  the  principal  advantages 
and  disadvantages  of  iron  poles.  Advantages. — 
Wooden  poles  will  last  from  two  to  lo  years,  ac- 
cording to  the  nature  of  the  ground.  The  durabil- 
ity of  iron  poles'  cannot  be  definitely  stated  as  yet, 
but  they'  will  surely  last  40  years,  reducing  the  de- 
preciation  to  a   small   amount. 

Spans  with  iron  poles  may  reach  from  300  to 
400  feet,  and  in  exceptional  cases,  to  600  feet  and 
more.  This  compensates  for  the  higher  cost  of 
single  supports,  as,  in  lieu  of  three  or  four  wooden 
poles  one  iron  pole  can  be  adopted,  reducing  the 
number  of  insulators,  and  consequently  of  weak 
points,  and  thus  rendering  possible  the  crossing  of 
difficult   passages. 

The  experience  with  existing  lines  constructed 
with  iron  poles,  shows  that  the  expense  of  keeping 
Ihe  line  in  proper  repair  and  good  working  condi- 
tion is  very  much  reduced.  With  wooden  poles  the 
strain  exerted  by  the  wires  will  slightly  displace  the 
poles  or  rotate  the  cross-arms.  Dry  or  wet  weather 
will  loosen  the  connections  between  cross-arms  and 
poles  and  between  pins  and  poles.  In  some  cases 
wooden  poles  will   twist  in  time. 

All  the  above  facts  affect  the  insulators,  pins  and 
bindings,  so  that  a  certain  amount  of  work  is  con- 
stantly required  to  keep  them  in  good  order.  In 
line  construction  with  iron  poles,  all  these  causes 
of  deterioration  are  avoided  and  lines  which  have 
been  in  use  from  five  to  six  years  are  in  as  perfect 
condition  as  they  were  when  first  constructed.  The 
poles  only  require  repairing  every  four  or  five  years. 

Disadvantages. — There  is  a  somewhat  greater  cap- 
ital investment.  To  illustrate  this  point.  I  submit 
the  following  figures,  showing  the  difference  be- 
tween a  line  constructed  with  wooden  poles  and  a 
line  constructed  with  iron  poles,  based  upon  Euro- 
pean prices  and  for  a  three-wire  line  for  high-tension 
transmission ; 

Wooden  Poles. 

53  poles  at  S6.00 S318 

3x53=150  insulators  with  brackets,  at  Si.oo T59 

For  right-of-land  occupatioD  ?2.oo  per  pole lo6 

S583 

Iron  Poles. 

16  poles  at  S24.00 S384 

Concrete  foundation  at  S9.00 144 

3x16=48  insulators  with  brackets,  at  Si. 00 48 

For  right-of-land  occupation,  at  S2. 00  per  pole 32 

S608 

Better  insulators  are  required.  As  a  matter  of 
fact,  the  breaking  of  an  insulator  means  a  complete 
grounding;  but,  as  we  shall  see.  the  insulators  which 
can  now  be  obtained  reduce  the  frequency  of  this 
disturbance  very  much.  On  the  other  hand,  it  is 
not  always  true  that  wooden  poles  act  as  insulators, 
as,  for  instance,  in  wet  weather  one  cannot  depend 
upon  the  surface  insulation  of  wood.  Therefore, 
from  an  economical  point  of  view,  iron  poles  require 
a  larger  capital  investment:  but  the  maintenance 
and  depreciation  are  reduced  to  a  minimum.  These 
considerations  tend  to  make  the  adoption  of  iron 
poles  for  important  transmission  lines  more  and 
more   general. 

Iron  poles  are  calculated  by  the  ordinary  rules 
of  mechanics.  The  forces  acting  on  the  poles  are: 
The  weight  of  the  pole  itself,  the  wind  (both  on 
poles  and  wires),  and  the  strains  transmitted  by  the 
wires.  With  equal  spans  on  each  side  of  the  pole 
and  no  angles,  the  only  forces  acting  on  it  are 
the  weight  of  the  wires  and  the  wind.  When  spans 
are  not  equal  there  is  a  longitudinal  strain  which 
varies  with  the  temperature.  If  an  angle  occurs, 
there  is  a  component  of  the  strain  exerted  by  the 
wires   which  acts  in  a  transverse  direction.     In  the 
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case  of  a  vertical  angle  there  will  be  a  vertical  com- 
ponent 

We  must  then  begin  with,  the  calculation  of  the 
strains  exerted  by  the  wires.  In  doing  so  the  effect 
of  wind  and  snow  must  be  taken  into  account, 
allowing  a  tension  which  does  not  exceed  the  limit 
of  strain  admitted  for  copper  in  coldest  weather 
and  with  an  overload  of  snow  and  ice.  The  maxi- 
mum sag  is  also  calculated  in  order  to  determine 
the  height  of  the  pole,  as  the  wire  must  never  come 
too  near  the  ground.  Taking  into ,  consideration 
all  the  above  facts  and  effects,  the  poles  are  calcu- 
lated in  the  same  way  as  any  iron  structure. 

Wooden  cross-arms  are  sometimes  employed  with 
iron  poles,  in  which  case  any  system  of  pins  may 
be  used;  but  in  general,  supports  constructed  en- 
tirely of  iron  are  preferable.  In  this  case  either 
iron  or  steel  pins  are  used  on  brackets  composed 
of  angle  iroiL 

A  special  cement  is  employed  to  fasten  the  insu- 
lators to  these  brackets,  or,  in  the  case  of  small 
lines,  tarred  rope  is  employed.  This  differs  entirely 
with  American  practice,  and  no  attempt  is  ever  made 
here  to  use  threaded  insulators,  as  it  is  difficult  to 
obtain  good  insulators  with  thread  of  the  exact 
gauge.  The  best  cement  that  can  be  employed  for 
this  purpose  is  composed  of  10  parts  of  litharge  and 
one  of  glycerine,  well  mixed. 

When  the  span  exceeds  a  certain  length,  care  must 
be  taken  that  the  wires  do  not  come  in  contact 
through  their  oscillation  due  to  the  wind.  It  is  ob- 
vious that  in  order  to  avoid  such  a  contingency,  it 
is  necessary  that  two  or  more  wires  should  never 
be  placed  on  the  same  level,  and  the  adoption  of 
cross-arms  as  practiced  in  America  is  not  to  be  fol- 
lowed. In  any  case,  it  is  easy  to  calculate  the  deflecT 
tion  of  the  wires  from  their  vertical  position,  due 
to  the  force  of  the  strongest  wind  prevailing  in  the 
country  and  midway  of  the  span,  thus  finding  the 
distance  between  the  insulators  to  prevent  the  wires 
coming  in  contact. 

One  may  ask  if  it  is  worth  while  to  make  such  a 
careful  calculation.  That  is  easy  to  Answer — in  order 
to  reach  a  high  economy  in  the  use  of  iron  poles,  it  is 
necessary  to  put  in  them  only  the  quantity  of  iron 
that  is  absolutely  necessary;  and  this  cannot  be  done 
without  a  close  calculation  of  every  element  of  the 
line.  The  author  had  the  opportunity  of  calculating 
the  poles  of  a  line  built  without  much  precaution, 
and  found  that  each  pole  weighed  about  200  pounds 
more  than  was  necessary.  As  the  number  of  poles 
was  600,  the  extra  weight  represented  a  total  of  about 
£0  tons  of  metal  in  excess  of  what  was  actually 
necessary. 

The  problem  of  high-pressure  insulation  is  very 
carefully  studied  by  European  electricians.  It  is 
well  known  that  glass  insulators  are  not  used  in 
Europe,  and  the  reason  for  this,  I  believe,  is  that 
good  porcelain  can  readily  be  obtained  here.  Glass 
is  considered  to  have  a  better  dielectric  strength,  but 
not  as  good  surface  insulation ;  moreover,  glass  is 
weaker  against  meteorological  agencies,  the  superi- 
ority of  porcelain  being  due  to  the  materials  com- 
posing the  glazing.  It  must  be  said  at  once  that 
European  engineers  do  not  consider  American  por- 
celain as  good  as  European  porcelain.  It  is  possible 
that  they  may  be  mistaken,  but  a  few  tests  made  by 
the  author  on  American  insulators  showed  a  higher 
dielectric  resistance  for  the  European  porcelain, 
which  in  appearance,  finish  and  homogenity  of  ma- 
terial is  much  better.  Perhaps  the  difference  in  these 
particulars  may  have  had  much  to  do  with  forming 
his  opinion. 

In  designing  an  insulator  the  following  points  are 
to  be  considered :  Dielectric  resistance,  resistance 
against  surface  arcing,  mechanical  strength,  facility 
of  cleaning,  ease  of  construction.  It  is  well  known 
how  the  resistance  against  puncture  can  be  increased, 
by  making  the  insulators  of  several  pieces,  introduced 
one  piece  inside  the  other.  In  general,  the  different 
pieces  are  cemented  together  with  a  kind  of  glazing 
in  the  process  of  manufacture  and  put  on  the  market 
as  single  pieces.  The  author  does  not  follow  this 
practice,  but  prefers  having  them  furnished  by  the 
factory  in  separate  pieces  for  the  following  reason : 
When  the  thickness  of  the  porcelain  reaches  a  cer- 
tain limit  the  ordinary  testing  will  not  puncture  a 
sound  insulator.  In  testing  an  insulator  made  up 
of  two  or  more  pieces,  one  layer  of  porcelain  may 
be  cracked  but  is  protected  by  the  other  layers. 
When  the  tests  are  performed  on  the  single  compos- 
ing parts  this  cannot  happen,  and  one  is  sure  to 
have  the  insulators  made  up  of  sound  parts.  More- 
over, each  composing  part  can  be  better  inspected 
and   the  character  of  glazing  obser^'ed. 

The  ability  of  an  insulator  to  resist  surface  arcing 
is  due  to  its  dimensions  and  shape,  the  latter  to  be 
considered  under  a  double  aspect:  i.  The  protective 
action  against  moisture  and  rain.  2.  The  property 
of  giving  origin  to  electrostatic  phenomena.  An  in- 
sulator with  a  very  large  petticoat  on  the  top  and 
only  a  second  petticoat  round  the  pin  will  not  afford 
a  very  good  protection  against  rain  and  moisture, 
as  during  a  storm  the  inner  petticoat  will  get  quite 
wet.  It  is  therefore  good  practice  to  have  one  or 
tw'o  intermediate  petticoats,  which  will  also  insure 
the  drjTiess  of  some  part  of  the  surface  in  all  kinds 
ol-  weather. 

With  reference  to  the  influence  of  electrostatic 
phenomena  on  surface  arcing  it  is  only  possible  to 
venture  some  assumotions,  although  it  appears  that 
they  have  a  certain  basis  of  fact.  It  is  well  known 
to  those  who  have  studied  tests  on  insulators  that 
the  surface  arcing  does  not  always  occur  at  once, 


but  seems  to  be  preceded  by  a  number  of  static  dis- 
charges between  the  petticoats.  These  discharges,  of 
a  bluish  color,  are  very  marked  with  insulators  hav- 
ing petticoats  close  together,  in  which  arcing  seems 
also  to  occur  with  large  air  spaces.  It  is  not  improb- 
able that  these  blue  discharges  may  produce  an 
ionization  of  the  air  and  moisture,  which  facilitates 
the  striking  of  the  arc. 

Discussion  (in  abstract). 

J.  W.  Lieb,  Jr.:  I  would  say  that  this  paper  is 
indicative  of  the  character  of  analysis  that  European 
engineers  give  to  mechanical  problems  when  they 
are  presented.  It  is,  perhaps,  true  that  the  Euro- 
pean engineer  is  not  as  active  in  undertaking  pio- 
neer work  in  new  fields,  particularly  where  large 
investment  and  commerical  development  are  neces- 
sary, but  I  think  it  is  also  true  that  w-hen  these  ap- 
plications are  once  made  by  them  that  the  construc- 
tions are  subjected  to  very  careful  analjiiical  treat- 
ment. I  remember  when  one  of  the  first  electric 
railways  was  introduced  in  Italy,  in  the  90's,  on  the 
Sprague  system,  from  Florence  to  the  heights  of 
Fiesole  adjacent.  In  making  a  report  on  this  con- 
struction an  Italian  engineer  gave  a  most  excellent 
analysis  of  some  of  the  problems  in  connection  with 
matters  as  applied  to  railway  work,  an  analysis 
which  has  only  been  equaled  in  its  thoroughness  by 
some  of  the  work  that  has  been  done  in  very  recent 
\^ears.  It  is  unfortunate,  I  would  say  in  this  connec- 
tion, that  the  work  that  is  done  by  a  good  many  of 
the  Italian  workers  in  the  field  of  experimental 
physics  and  analytical  investigation  is  apt  to  be  lost 
to  the  world  through  insufficient  publication.  I  think 
there  are  a  number  of  cases  where  this  has  been  the 
fact,  notably  the  pioneer  work  that  was  done  by 
Professor  Pacinotti,  which  was  buried  for  quite  a  few 
years  before  it  was  resurrected  from  the  archives  of 
a  purely  physical  production.  This  was  also  the  case 
with  other  investigators,  but  some  of  the  more 
recent  investigators,  notably  Marconi,  have  been 
more  fortunate  in  having  their  w^ork  brought  for- 
ward. Including  the  remarkable  work  of  Professor 
Galileo  Ferraris,  there  is  a  vast  amount  of  careful 
research  in  physical  work  going  on,  done  under  most 
unfavorable  circumstances,  with  limited  means,  and 
all  through  Italy  will  be  found  students  who  are 
laboring  under  the  greatest  difficulty  in  trj'ing  to 
construct  primitive  apparatus  to  conduct  research 
work,  and,  as  I  said  before,  it  is  unfortunate  that 
some  of  this  work  has  not  the  advantage  of  being 
given  that  publicity  which  its  value  merits. 

AV.  N.  Smith:  I  think  we  must  all  regret  the 
fact  that  the  author  of  this  paper  is  not  here  to  tell 
us  a  little  more  about  how  the  plant  works.  He 
has  wound  up  his  paper  by  saying  that  the  results 
are  satisfactory  and  the  lines  are  economical  and 
safe  in  operation.  The  methods  which  are  so  well 
outlined  here  are  so  radically  different  in  structural 
details  from  nearly  all  the  principal  examples  of  first- 
class  work  in  this  countn.^  that  it  seems  a  pity  we  can- 
not get  a  little  closer  to  these  European  fellows  and 
have  an  opportunity  to  hear  them  tell  just  what  hap- 
pens or  does  not  happen,  as  compared  with  the  resuUs 
we  are  accustomed  to  get  from  our  work  in  this 
country'.  Their  method  of  construction  of  the  high- 
tension  lines  is  quite  different  from  ours  as  usually 
practiced.  It  would  be  interesting  to  know,  for  in- 
stance, how  effective  their  methods  of  construction 
are,  these  vertical  sets  of  wires  one  above  the  other, 
in  the  matter  of  preventing  possible  short-circuits ; 
for  instance,  from  small  boys  throwing  wires  over 
them.  Perhaps  small  boys  do  not  do  those  things  in 
Europe;  perhaps  the  police  regulations  are  more 
effective,  or  the  paternal  government  frowns  on  it 
to  an  extent  that  makes  it  impossible.  That  is  a 
condition  which  does  not  obtain  in  this  country, 
and  a  thorough  threshing  out  of  some  of  these  dif- 
ferent questions  would  be  verj'  useful  to  us  as  show- 
ing whether  their  methods  are  really  better  than  ours 
or  not.  That  is  simplj'  one  of  the  things  which 
occurs  to  me  in  looking  over  this  paper,  which  I  con- 
sider an  unusually  fine  contribution  to  the  cause 
of  electric-power  transmission.  As  I  say,  I  cannot 
but  regret  that  some  of  those  gentlemen  who  are  , 
accustomed  to  build  lines  in  this  manner  under  Eu- 
ropean conditions  are  not  a  little  nearer  to  us  so 
that  we  could  find  out  exactly  how  to  compare  the 
results  of  their  work  with  the  results  of  our  own. 

Mr.  Lieb :  I  can  perhaps  answer  one  or  two 
questions.  I  am  sure  Mr.  Semenza  regrets  not  being 
present  at  this  discussion,  and  he  emphasizes  that 
in  his  letter  to  me.  I  remember  when  this  trans- 
mission line  was  first  spoken  of  and  this  transmis- 
sion plant  was  first  being  considered.  I  was  the  chief 
engineer  of  the  Italian  Edison  Company  at  that 
time,  and  one  of  the  things  that  gave  the  gentlemen 
who  were  expecting  to  put  their  money  into  the 
concern  a  cause  for  apprehension  was  the  liability 
of  just  such  occurrences  as  the  gentleman  refers  to, 
not  so  much  from  the  small  bov.  because  he  is  a  dif- 
ficultj'  practically  absent  from  European  work.  One 
does  not  usually  see  a  small  boy  around,  and  he  is 
not  generallv  engaged  in  making  himself  a  nuisance, 
but  to  what  extent  the  line  might  be  subjected  to 
disturbance  by  people  shooting  at  insulators,  and  that 
kind  of  thing,  which  was  feared.  I  am  not  able  to  say. 
President_  Arnold  :  I  can  say  there  is  just  such 
a  line  as  this  almost  completed,  and  perhaps  in  oper- 
ation, in  Mexico,  and.  as  you  know,  they  shoot  pretty 
freely  in  Mexico.  The  line  is  about  100  miles  long. 
built  with  steel  towers,  regular  windmill  towers, 
using  seven  poles  to  the  mile,  and  supposed  to  be 
the   most   modern   line   now  built.     The   gentleman 


who  built  it  showed  me  photographs  of  it  two  weeks 
ago,  and  that  indicates  that  at  least  one  man  in  this 
country  has  awakened  to  the  fact  that  Europeans 
know  how  to  build  transmission  lines,  and  possibly 
we  will  learn  considerable  from  the  other  side  in 
that  respect  in  the  near  future.  I  will  say  that  the 
New  York  Central  Railroad,  with  whose  work  I  hap- 
pen to  have  something  to  do,  has  considered  this 
transmission  question  recently  as  to  whether  they 
would  put  the  lines  overhead  or  underground  for 
the  transmission  of  power  for  the  operation  of  trains. 
They  have  come  to  the  conclusion  it  is  safer  and 
more  reliable  in  operation  to  have  them  overhead 
on  steel  poles  than  to  put  them  in  conduits.  This 
decision  is  substantiated  by  the  information  we  se- 
cured from  the  different  transmission  lines  in  this 
country.  Every  competent  engineer  whom  we  con- 
sulted said  to  go  ahead  and  put  them  overhead  if  it 
is  possible,  because  if  there  is  any  trouble  you  can 
get  at  it  and  repair  it  promptly,  while  if  there  is 
any  trouble  underground  in  conduits  you  cannot 
locate  it  and  do  not  know  what  the  damage  is.  There 
will  be  certain  parts  of  the  work  which  will  be  in 
conduits  underground,  but  where  we  can  go  overhead 
we  will  do  it.  We  will  use  steel  poles  of  some  such 
form  as  is  outlined  in  this  paper. 

W.  E.  Dix:  I  would  mention  a  recent  example 
of  a  400- foot  river  span  where  they  had  some 
trouble  with  two  or  three  of  the  triangularly  ar- 
ranged wires  touching  on  account  of  severe  winter 
conditions.  They  used  phono-electric  wire,  stretched 
at  high  tension,  in  order  to  have  the  sag  as  little  as 
possible  so  as  to  prevent  any  barns,  etc.,  which 
should  happen  to  go  over  the  dam  in  case  of  flood, 
striking  the  span ;  but  notwithstanding  the  precau- 
tions they  had  taken  the  wires  were  brought  to- 
gether. Now,  had  the  arrangement  suggested  by  this 
Italian  engineer  been  followed  I  think  perhaps  it 
\yould  have  eliminated  the  trouble  from  that  par- 
iiculnr  canse  I  would  sav  fuithei,  in  discussing  the 
paper,  that  I  think  our  American  insulator  manufac- 
turers are  now  adopting  the  suggestions  that  have 
been  brought  out  by  the  writer,  namely,  to  reduce 
the  number  of  petticoats,  increasing  the  surface,  and 
also  increasing  the  space  between  the  petticoats,  thus 
reducing  arcing  and  leaking  from  the  shortened 
path. 

C.  F.  Scott :  It  seems  to  me  that  there  is  a  differ- 
ence between  the  engineering  inside  the  station  and 
outside  the  station.  The  engineering  inside  the  sta- 
tion, the  development  of  electrical  apparatus,  has 
been  in  general  in  the  hands  of  a  few  manufacturing 
companies,  with  a  corps  of  expert  engineers  who 
have  given  their  attention  to  these  points,  and  they 
have  developed  the  interior  machinery,  and  this  de- 
velopment has  constantly  increased  until  very  high 
degrees  of  perfection  have  been  reached.  In  general, 
it  is  thought  that  anybody  can  run  a  line  outside  ot 
the  station,  and  the  engineering  elements  are  left  to 
the  wiremen.  The  outside  construction  and  system 
has  been  haphazard.  It  has  been  in  the  hands  of 
this  company  and  that  company,  and  has  been  treated 
by  local  companies  wath  little  or  no  consideration. 
Some  of  these  companies  have  done  their  work  very 
well,  but  in  the  external  construction  the  plant  lacks 
the  standardization,  lacks  the  uniformity,  and  lacks 
the  higher  grade  of  considerations  which  have  been 
given  to  other  departments. 


Texas  Telephone  Statistics. 

The  comptroller  of  public  accounts  of  the  state 
of  Texas  has  taken  steps  looking  to  the  enforcement 
of  the  law  requiring  all  telephone  companies  oper- 
ating in  that  state  to  pay  an  annual  tax  on  each 
telephone  instrument  in  use.  It  is  conservatively 
estimated  that  there  are  fully  250  telephone  com- 
panies operating  in  Texas.  Of  this  number  only  29 
have  so  far  complied  with  the  law  requiring  the  pay- 
ment of  taxes  on  the  telei^hones,  which  they  had  in 
operation  on  January  i,  1904.    The  list  is  as  follows : 

Texas  Telephone  Company  of  Bonham,  382  telephones;  tAX 
paid,   $95.50. 

Seymour  Telephone  Company  of  Seymour,  230;  $57.50. 

Brownwood  Telephone  Company  of  Brownwood,  295; 
S73-7S- 

Palestine  Telephone    Company  of  Palestine.  708;   $177. 

Huntsville  Telephone  Company  of  Huntsvilie,  152;  S38. 

Waverly    Telephone    Company    of   Huntsville,    40;    $10. 

Fayette  County  Telephone  Company  of  La  Grange,  190; 
$47-50. 

San  Ancelo  Telephone  Company  of  San  Angelo,  420;  $105. 

A.  R.  Riddle  Telephone  Company  of  Weather  ford,  230; 
S57-50. 

Central  Texas  Telephone  Company  of  Ballinger,  198; 
$4950. 

Navasota  Telephone  Company  of  Navasota,  190;  $47.50. 

Texas  Telephone  Company  of  Wichita  Falls,  320;  $80. 

Decatur   Telephone    Company    of    Decatur,    79;    $19.75. 

Gonzales  Teleohone   Company  of  Gonzales.  292;  $73. 

Cistern   Telephone    Company  of  Cistern,    3;    75  cents. 

Erjan  Telephone  Company  of  Bryan.   349;  $87.25. 

Archer  City  Telephone  Company  of  Archer  City,  10;  $2.50. 

Tyler  Telephone    Company  of  Tyler,    508;    $127. 

Glohe  Teleohone    Company  of  Tyler,  64;  $16. 

Barksdale  Telephone    Company  of  Barksdalc,  6:  Si-'JO. 

Eeeville  and  Refugio  Telephone  Company  of  Becville,  44; 
$11. 

Beaumont  Telephone   Company  of  Beaumont,  886;  $221.50. 

Charco  Telephone  Company  of  Charco.  4;  $1. 

McKinney  Telephone   Company   of   McKinney,   292;   $73. 
■Boyd  Telephone    Company  of  Boyd,    56:    $14. 

Albany  Telephone  Comoany  of  Albany.  206;  $51.50. 

Southwestern  Telegraph  and  Telephone  Company  of  Dal- 
las. 38,278;  $0,569.50.  The  telephones  reported  by  this 
company  include  those  in  operation  by  its  local  exchanges  in 
all  the  principal  cities  of  the   state. 

Weesatclin    Telephnne    Company    of    Woesatche.    10;    $-.5''- 

Baird  Telephone  Exchange  of  Baird,    180;   $45. 

The  total  number  of  telephones  reported  is  44.622, 
and  the  total  amount  of  tax  paid  $11,155.50. 


March  5.   1904 

Chicago  Street-railway  Situation. 

The  local  transportation  committee  of  the  City 
Council  has  made  its  report  on  the  franchise-ex- 
tension ordinance  of  the  Chicago  City  Railway 
Company  by  offering  an  ordinance  extending  the 
company's  expired  franchise  to  January  i,  1905, 
thus  to  allow  more  time  in  which  properly  to  ad- 
just matters.  Pending  the  consideration  of  the 
temporary  extension  the  council  extended  the  com- 
pany's permit  to  operate  its  lines  until  March  iSth. 
The  ordinance  provides  specifically  that  the  exten- 
sion is  granted  to  cover  the  period  of  the  negotia- 
tions between  the  city  and  the  traction  company  for 
a  new  franchise,  and  is  revocable  at  the  will  of  the 
city.  The  compensation  is  fixed  at  $100  yearly  for 
each  car  operated,  which  is  double  the  charge  at 
present.  The  ordinance  also  includes  provisions  for 
improving  the  service,  and  permits  the  installation 
of   an    overhead    trolley   in   Wabash    Avenue,    north 
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Packing,"  by  Mr.  Robinson;  "Advertising,"  by 
Henry  W.  Hart;  "Contract  Work,"  by  Messrs. 
Walsh,  D.  T.  Dickson  and  T.  G.  Younglove;  "Key- 
stone Hair  Insulator,"  by  Messrs.  d'Homergue  and 
Lee;  "Manville  Dry  Powder  Fire  Extinguishers," 
by  Messrs.  Dade  and  Blakney ;  "Asbestos  Roofing," 
by  Messrs.  Brooks,  H.  E.  Manville  and  D.  T.  Dick- 
son; "Credits  and  Collections,"  by  G.  W.  Gladwin. 
Papers  on  commercial  matters  were  also  read  by 
Messrs.  Thompson,  R.  D.  Jacobs,  T.  T.  Lyman  and 
J.  B.  Johnson.  All  the  papers  developed  interesting 
and  instructive  information. 


Preparations   for   Space   Telegraphy  at 
St.  Louis  Exposition. 

Ground  was  broken  for  the  World's  Fair  station 
of  the  American  DeForest  Wireless  Telegraph  Com- 
pany recently,  and  every  effort  will  be  made  to  have 
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Palace  of  Electricity.  The  first  and  last  men- 
tioned will  be  equipped  with  the  standard  type  of 
apparatus  of  low  capacity,  and  from  these  messages 
for  Chicago,  Cleveland,  Buffalo,  Kansas  City  and 
Omaha  will  be  relayed  to  the  Hill  station,  where 
they  will-  be  repeated  with  the  most  powerful  trans- 
mitter ever  constructed.  The  transmitting  and  re- 
ceiving mechanism  has  received  the  personal  atten- 
tion of  Dr.  DeForest,  who  is  confident  of  his  ability 
to  maintain  communication  with  those  cities  of  the 
M'iddle  West  where  the  company  has  stations.  For 
the  short-distance  transmission — 50  to  100  miles — 
Dr.  DeForest  has  found  a  sending  transformer  of 
two  or  three  kilowatts  capacity  sufficient,  but  the 
World's  Fair  station  will  be  equipped  with  a  90- 
kilowatt  apparatus,  which  is  being  especially  built 
for  this  purpose.  The  sending  key  and  all  auxiliary 
apparatus  are  being  built  in  duplicate,  and  after 
special  designs,  and  many  improvements  on  the  pres- 


Breaking  Ground  for  tlie  Tower  near  Press  Buildini;.  Fie.  2.     Structural  Iron  for  Tower. 

PREPARATIONS    FOR    SPACE    TELEGRAPHY    AT    ST.    LOUIS    EXPOSITION. 


of  Eighteenth  Street  and  around  the  Randolph  Street 
loop,  as  a  measure  for  relieving  the  cable  by  taking 
from  it  the  Indiana  Avenue  cars  and  preventing 
the  congestion  at  Eighteenth   Street. 

At  a  meeting  of  the  transportation  committee  it 
was  stated  by  a  representative  of  the  Chicago  City 
company  that  if  the  city  would  grant  extension  of 
one  year  the  company  would,  within  30  days,  install 
the  trolley  in  Wabash  Avenue,  put  on  all  the  extra 
cars  needed,  and  begin  work  at  once  on  its  proposed 
$4,000,000  power  plant  at  Halsted  and  Thirty-ninth 
Streets. 

The  situation  on  the  whole  is  in  a  very  unsettled 
condition,  and  it  is  argued  by  some  familiar  with 
traction  matters  that  no  satisfactory  adjustment 
can  be  reached  with  either  company  until  the  courts 
have  reached  a  final  disposition  of  the  99-year  act 
and  decided  once  and  for  all  just  what  its  value  to 
the  companies  is.  According  to  present  plans,  the 
hearing  on  the  claims  of  the  Chicago  Union  Traction 
Companv,  under  the  provisions  of  the  99-year  act 
will  be  before  Judges  Grosscup  and  Jenkins  as  the 
Western  Electrician  goes  to  press,  and  for  the  first 
time,  after  years  of  discussion,  the  validity  of  the 
gg-year  claims  will  be  argued  before  a  tribunal  for 
final  settlement. 

Judge  Grosscup  has  set  aside  three  days  for  the 
hearing,  in  which  seme  of  the  most  noted  legal 
counsel  in  the  country  will  appear.  It  is  expected 
that  the  decision  will  be  handed  down  within  two 
months,  leaving  time  to  get  the  case  before  the 
Supreme  Court  at  the  October  term.  The  final  de- 
cision may  therefore  be  expected  in  a  year. 


the  plant  in  working  order  by  the  first  of  May.  Mr. 
Abraham  White  of  New  York,  president  of  the 
company.  Dr.  Lee  DeForest,  scientific  director,  and 
inventor  of  the  system,  Mr.  L.  Z.  Harrison,  western 
manager;  Mr.  H.  E.  Overstreet,  erecting  engineer, 
and  Professor  W.  E.  Goldsborough,  chief  of  the 
Department  of  Electricity  of  the  exposition,  were 
present.  Mr.  White  is  shown  in  Fig.  I  lifting  the 
first   shovelful  of  earth. 

This   company  has  from  the  first   made  elaborate 


Convention  of  the  H.  W.  Johns-Manvilie 

Company. 

A  convention  of  branch  managers,  department 
manager  and  salesmen  of  the  H.  W.  Johns-Manville 
Company  of  New  York  was  held  on  February  15th 
to  20th.  Representatives  to  the  number  of  about  35 
from  all  parts  of  the  country  met  in  Hartford, 
Conn.,  as  the  guests  of  the  Johns-Pratt  Company, 
where  sessions  were  held  on  February  15th,  i6th 
and  17th,  after  which  the  delegates  went  to  New  York 
city,  where  three  more  days  were  spent  in  bring- 
ing all  branches  into  closer  touch  with  one  another 
and  in  a  general  discussion  of  the  varied  lines  man- 
ufactured by  this   company. 

The  session  in  Hartford  was  opened  with  an  ad- 
dress by  E.  B.  Hatch,  president  of  the  Johns-Pratt 
Company,  followed  by  Joseph  Sachs  and  J.  W. 
Perry.  General  topics,  such  as  insulation,  fuses, 
steam  packing  and  commercial  matters,  were  dis- 
cussed. Considerable  time  was  given  up  to  inspect- 
ing factories  and  many  social  features  were  enjoyed. 

In  New  York  the  delegates  were  taken  to  the  large 
Brooklyn  factory  of  the  company,  where  all  depart- 
ments were  inspected.  A  part  of  each  day  was  given 
up  to  the  reading  of  papers  bv  practical  men.  These 
were  as  follows :  "General  Steam  Packing,"  by  R. 
L.   Hoff;   "Practical   Demonstration  of  the  Use   of 


FIG.    3-       OBSERVATION    TOWER    AT     ST.    LOUIS    EXPOSITION 
TO    BE    USED    FOR    SPACE   TELEGRAPHY. 

plans  for  its  World's  Fair  exhibit,  which,  it  is  said, 
will  be  the  largest  and  most  powerful  space-telegraph 
station  in  the  world.  There  will  be,  in  fact,  three 
separate  and  complete  stations  for  the  transmission 
and  reception  of  messages — that  in  connection  with 
the  steel  observation  tower  now  being  erected  near 
the  Press  Building;  the  mainmast  on  Art  Hill,  near 
the    Japanese    Building,    and    the    exhibit    in    the 


ent  type  will  appear.  The  200-foot  mast  will  be 
of  novel  design,  consisting  of  a  triangular  structure 
resting  on  a  concrete  bearing.  At  the  top  of  the 
mast  a  40-foot  boom  will  support  the  aerial  wires  or 
antennae,  which  will  be  gathered  together  at  the  base, 
where  the  power  house  and  station  will  be  located. 
Current  will  be  taken  from  the  Exposition  Power 
Plant,  located  in  Machinery  Hall. 

The  steel  tower,  shown  in  Fig.  3,  was  purchased 
from  the  Tower  View  Hotel  of  Niagara  Falls,  and 
is  now  being  re-erected  with  a  concrete  base  20 
feet  high.  Fig.  2  shows  some  of  the  structural 
iron  for  the  tower.  High-speed  elevators  will  con- 
vey visitors  to  the  platform,  300  feet  above  the 
ground,  from  which  a  view  of  St.  Louis  and  sur- 
rounding country'  can  be  obtained.  From  its  top 
the  Ozark  Mountains  can  also  be  seen.  A  60-foot 
mast  surmounts  the  tower,   supporting  the  antennje. 

The  most  interesting  portion  of  the  DeForest  com- 
pany's exhibit  will  be  found  in  the  Palace  of  Elec- 
tricity, where  a  miniature  of  the  Seattle  (Wash.) 
station  will  be  found.  The  three  towers  will  each 
be  60  feet  high,  and  from  them  the  antennse  will 
be  strung  in  exactly  the  same  manner  as  at  the 
Seattle  installation.  Smaller  antennae  wall  also  be 
hung  from  each  of  the  three  masts,  to  be  used  for 
demonstration  purposes.  A  collection  of  space- 
telegraph  apparatus  dating  back  to  the  first  experi- 
ments of  Dr.  DeForest  and  his  co-workers  will  be 
of  interest  in  tracing  the  development  of  the 
responder  and  its  accessories.  An  auxiliarj'  exhibit 
will  contain  receiving  and  sending  apparatus,  and 
will  be  located  in  a  remote  part  of  the  building, 
the  whole  constituting  a  most  elaborate  demon- 
strative equipment.  Visitors  may  send  messages 
between  the  stations  in  the  Palace  of  Electricit>\  or. 
for  a  small  sum.  they  will  be  relayed  from  the  Hill 
station  to  any  of  the  DeForest  stations  in  the  Middle 
W^est,  so  that  the  company  wnll  have  ample  op- 
portunity to  demonstrate  its  ability  to  transmit  mes- 
sages without  interruption  from  outside  causes. 
Mr.  L.  Z.  Harrison,  western  manager  of  the  De- 
Forest  company,  will  also  have  his  offices  tn  St 
Louis  equipped  with  a  complete  set  for  sending  and 
receiving. 


Hat  Rapids,  a  few  miles  from  Rhinelander.  Wis.. 
is  to  be  developed  at  once  for  the  furnishing  of  elec- 
tric power  and  Hght  for  the  use  of  towns  and  fac- 
tories in  that  vicinity.  The  work  will  be  done  by 
the  Rhinelander  Power  Company,  recentlv  incor- 
porated, with  a  capital  of  $85,000.  The  officers^  of 
the  company  are :  President.  A.  W.  Shelton  \  vice- 
president,  E.  A.  Forbes :  secretary.  C.  A.  Wixson : 
treasurer,  Charles  Chafel  It  is  estimated  that  1,500 
horsepower  can  be  developed. 
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Variable-speed    Motors    for    Single 
Voltage. 

Application  of  the  electric  motor  to  the  propulsion 
of  a  great  variety  of  machines  has  developed  the  fact 
that  special  designs  are  necessary  to  fulfill  the  re- 
quirements of  the  classes  of  work  to  be  accom- 
plished. One  class  of  machines  to  which  it  is 
rather  difficult  to  apply  motor  drive  embraces  those 
which  require  a  great  variation  in  speed,  with 
the  heaviest  torque  or  pulling  power,  at  the  slowest 
speed,  and  a  less  torque  at  a  higher  speed,  the  actual 
horsepower  being  the  same  at  all  speeds.  Lathes, 
boring  mills,  milling  machines,  drills,  with  many 
others,  belong  to  this  class,  and  to  secure  the  great- 
est  output    from   them    it    is   necessary   to    run    the 


FIG.     I.       VARIABLE-SPEED     MOTOR    FOR     SINGLE   VOLTAGE. 

work  at  the  greatest  cutting  speed  and  take  the 
heaviest  cuts  the  tool  will  stand,  whatever  may  be 
the  nature  of  the  work.  To  'accomplish  this,  the 
horsepower  of  the  motor  must  not  fall  off  when  run 
at  the  low  speeds  required  for  large  diameters.  It 
is  for  this  class  of  service  that  a  type  of  variable- 
speed  equipment  designed  by  the  Commercial  Elec- 
tric Company  of  Indianapolis,  Ind.,  is  especially 
adapted.  The  general  construction  of  these  machines 
is  similar  to  that  embodied  in  the  company's  general 
lines  of  constant-speed  machinery  which  have  been 
on  the  market  for  the  last  decade. 

The  Commercial  variable-speed  motors  accomplish 
the  variation  in  speed  by  means  of  a  double-com- 
mutator machine  (Fig.  i)  having  two  different  wind- 
ings, but  each  winding  is  of  the  same  size  con- 
ductor or  of  the  same  ampere  capacity.  A  speed 
controller  is  furnished  for  making  the  necessary 
combination  of  these  armature  windings  and  for 
varying  the  field  strength  to  secure  intermediate 
steps  between  the  armature  combinations.  These 
controllers  are  simple,  compact  and  reversible,  and 
the  changes  from  minimum  to  maximum  speed  are 
easily  and  quickly  effected.  Included  in  the  con- 
troller is  the  rotary  starting  and  reversing  switch, 
by  means  of  which  the  motor  is  started,  stopped 
and  reversed,  while  the  speed  control  is  set  at  any 
desired  point.  The  speed  controller  and  starting 
switch  are  combined  into  one  piece  of  apparatus  and 
enclosed  in  a  neat  compact  case  which  can  be  placed 
at  any  desired  point  on  a  driven  tool,  or  which  can 
be  mounted  on  a  stand  (see  Fig.  2)  conveniently 
-located  by  the  side  of  the  tool. 

The  advantages  claimed   for  this  system  are :     A 
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Practical  Construction  of  Country  Tele- 
phone Lines. 

By  Reginald  F.  Fennell. 

The  telephone  lines  known  generally  as  "farmers' 
lines,"  built  by  farmers  and  those  living  in  the 
country,  have  done  much  to  make  telephone  service 
in  the  rural  districts  popular  and  promote  as  well 
as  facilitate  business. 

When  the  farmers  and  those  living  in  the  country 
districts  first  became  aware  of  the  necessity  for  tele- 
phone service  and  to  some  extent  what  they  were 
losing  by  being  without  it,  both  from  social  and 
business  points  of  view,  they  took  such  steps  as  were 
considered  necessary  to  connect  themselves  with 
their  neighbors  as  well  as  nearby  towns. 

It  appears  that  in  many  instances  the  class  of 
construction  was  not  given,  the  consideration  it  war- 
ranted in  order  to  obtain  permanent  and  first-class 
telephone  service.  Many  of  the  rural  or  country 
lines  are  now  connected  with  exchanges  in  nearby 
cities  and  towns,  and  by  means  of  the  toll  lines  con- 
nected  with  such  exchanges,  long-distance  connec- 
tions can  be  had  by  the  farmer  and  those  connected 
with  these  rural  lines.  For  such  connections  it  is  of 
paramount  importance  that  the  lines  herein  referred 
to  be  constructed  in  a  first-class  manner  so  that 
good  service  can  be  given  not  only  locally  but  when 
they  are  connected  with  cities  or  towns  outside 
of  their  immediate  locality,  especially  now  that  con- 
nections with  more  distant  places  are  being  made 
oftener. 

It  is  undoubtedly  to  the  best  interests  of  the 
Independent  exchange  operator  to  see  that  these 
country  lines  when  in  course  of  construction  are 
built  on  a  standard  basis,  and  the  manager  should 
lend  as  much  assistance  as  possible  with  this  end  in 
view. 

It  has  been  the  experience  of  the  past  that  when 
a  subscriber  to  a  telephone  line  or  exchange  has 
once  become  educated  to  the  use  of  the  telephone 
the  service  is  considered  more  or  less  of  a  necessity 
and  looked  at  somewhat  in  the  way  in  which  light 
or  heat  as  a  requisite  item  to  the  household,  store 
or  office  is  considered.  This  being  the  case,  the 
more  permanent  the  construction  of  the  lines  the 
more  satisfaction  those  interested  derive  from  it, 
both  from  a  financial  point  of  vi.w,  it  having  a 
much  longer  life,  and  that  of  operating,  it  being 
capable  of  furnishing  better  service.  Further,  it  costs 
less  to  maintain  a  well-constructed  line  than  one  of 
poor  construction. 

The  class  of  service  is  a  factor  to  be  taken  into 
consideration  in  the  rural-line  service,  now  that  those 
living  in  the  country  as  well  as  in  the  cities  value 
more  the  use  of  the  telephone  and  consequently  ap- 
preciate first-class  service. 

Many  of  the  farmers'  or  country  lines  have  hith- 
erto been  constructed  with  grounded  circuits,  result- 
ing in  the  line  being  quite  noisy,  particularly  in  the 


Controller  and  Stand. 


Fig.  3.     Motor  Mounted  on  Lathe. 
VARIABLE-SPEED    MOTOR    FOR   SINGLE   VOLTAGE. 


range  in  speed  of  four  to  one  in  12  uniformly  graded 
steps  without  overlapping  is  secured.  The  greatest 
torque  or  pulling  power  occurs  at  the  slowest  speed, 
so  that  pieces  of  large  diameter  may  be  turned  with 
as  heavy  cuts  as  smaller  pieces.  A  constant  maxi- 
mum horsepower  is  secured  at  all  speeds,  and  the 
capacity  does  not  fall  off  at  low  speeds  when  the 
greatest  effort  is  usually  required.  A  practically 
constant  speed  is  obtained  at  all  loads  when  the 
controller  is  set  at  a  given  point,  and  the  machine 
does  not  slow  down  when  a  deep  cut  is  struck  and 
speed  up  when  the  tool  runs  out  into  air.  A  prac- 
tically constant  efficiency  is  maintained  at  all  speeds 
and  a  high  efficiency  at  all  loads  and  no  power  is 
wasted  in  heating  resistance  coils,  ordinarily  used 
to  control  the  speed.  The  system  can  be  installed  on 
any  standard  two-wire  or  three-wire,  direct-current 
system,  running  from  the  same  wires  as  constant- 
speed  motors  or  lights  already  installed.  It  does 
not  require  a  special  generating  plant,  motor-gener- 
ator set  or  a  special  system  of  wiring.  Therefore  a 
single  machine,  or  any  number,  can  be  installed 
without  the  consideration  of  an  extra  expense  for 
special   generators    and    wiring. 

A  picture    of    one    of    these    motor    equipments 
mounted  for  driving  a  lathe  is  shown  in  Fig.  3. 


summer  and  during  storms.  This  noise  is  prac- 
tically eliminated  by  using  a  metallic  circuit  and 
transposing  the  wires  at  regular  intervals,  resulting 
in  much  better  service  and  clearer  conversations. 
There  is  also  the  great  advantage  in  metallic-circuit 
service,  now  that  connections  are  becoming  more 
universal  with  more  distant  points,  that  these  lines 
can  be  connected  with  exchanges  and  long-distance 
lines  and  satisfactory  service  given. 

With  a  grounded  circuit,  particularly  if  it  is  a  long 
one,  it  is  impossible  to  connect  with  more  distant 
points  and  obtain  good  results,  notwithstanding  that 
the  connecting  lines  may  be  of  first-class  construc- 
tion. This  is  a  point  which  it  is  important  for 
exchange  managers  to  watch,  and,  as  suggested,  it 
warrants  co-operation  with  those  intending  to  build 
lines  of  this  description,  especially  as  the  class  of 
construction  used  may  materially  influence  the  busi- 
ness that  can  be  done  over  them  from  an  exchange 
and  its  connections  with  which  they  may  connect. 

The  kind  and  size  of  poles  used,  as  also,  of  course, 
other  material,  have  a  considerable  bearing  on  both 
the  service  and  permanency  of  the  lines.    The  follow- 
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ing  is  a  list  of  some  of  the  material  and  dimensions 
that  might  be  used  to  construct  a  substantial  line 
of  this  description : 

Poles.— These  should  be  of  the  best  quality  live 
green  wood,  free  from  wet  or  dry  rot,  reasonably 
straight  and  well  proportioned  from  butt  to  top, 
with  bark  peeled  off  and  the  knots  trimmed  close, 
and  of  the  following  dimensions  according  to  the 
kind  of  pole  used : 

Length     Circumference  Circumference 

in  at  Top  Six  Feet  from 

Feet.  in  Inches.  Butt  in  Inches. 

Michigan    cedar...     25  20  30 

30  23  36 

35  22  38 

40  22  43 

Canadian    cedar...     25  20  30 

30  22  38 

35  22  40 

Chestnut   25                    24  34 

30                      24  37 

35                      24  40 

24  43 

21  31 

==  37 

22  40 


Juniper     25 


Black  cypress. ...  25 
30 
35 


46 

47 


Guy  Slubs  and  Anchor  Logs.— The  guy  stubs 
should  be  fully  as  large  as  the  poles  and  the  anchor 
logs  at  least  28  inches  in  circumference  and  from 
five  to  seven  feet  long. 

Cross-anns. — These  should  be  made  of  thoroughly 
seasoned,  straight-grained,  long-leafed,  heart  yellow 
pine  and  free  from  such  knots  as  would  weaken 
them.  They  should  be  painted  and  10  feet  long  by 
3%  by  4%  inches,  bored  for  10  i>4-inch  pins,  one 
five-eighths-inch  machine  bolt  and  two  three-eighths- 
inch  carriage  bolts. 

Pins. — The  pins  should  be  made  of  the  best  quality 
split  locust,  sound,  straight-grained  and  free  from 
all  knots  or  sap  wood,  1%  inches  in  diameter  by 
nine  inches  long  over  all. 

Insulators. — The  standard  pony  glass  insulators 
should  be  used,  except  where  transpositions  are  made. 

Cross-arm  Braces. — These  should  be  galvanized 
and  30  inches  long  by  one-quarter  inch  thick  and  1% 
inches  wide,  with  one  seven-thirty-seconds-inch  hole 
at  one  end  and  one  thirteen-thirty-seconds-inch  hole 
at  the  other  end. 

Fetter  Drive  Screics. — These  should  be  galvanized 
and  four  inches  long  by  one-half  inch  in  diameter. 

Carriage  Bolts. — These  should  be  galvanized  and 
4%  inches  long  by  three-eighths  inch  in  diameter. 

Square  and  Round  Washers. — These  washers 
should  be  galvanized.  The  square  washers  should  be 
2%  inches  square  and  three-sixteenths  inch  thick, 
with  three-quarter-inch  hole  in  the  center.  The  round 
washers  should  be  1V2  inches  in  diameter,  one-eighth 
inch  thick,  with   one-half-inch   hole  in  the  center. 

Cross-arm  Bolls. — These  should  be  galvanized  and 
five-eighths  inch  in  diameter  and  from  12  to  20  inches 
long  and  with  a  four-inch  thread. 

Guy  Rods. — These  should  be  galvanized  and  eight 
feet  long  by  five-eighths  inch  in  diameter. 

Thimbles. — These  should  be  galvanized  and  three 
inches  long  over  all. 

Guy  Clamps. — These  should  be  galvanized  and  of 
the  standard  three-bolt  type  and  capable  of  holding 
five-si.xteenths-inch  strand. 

Guy  Strand. — The  guy  strand  should  be  double 
galvanized  and  made  up  of  seven  No.  12  B.  W.  G. 
wires,   making  a   five-sixteenths-inch   strand. 

Wire. — If  iron  wire  is  used  it  should  be  No.  12 
B.  W.  G.,  B.  B.  iron  wire,  having  a  weight  per  mile 
of  165  pounds.  If  copper  wire  is  used  it  should  be 
at  least  No.  lo  or  No.  12  B.  W.  G.  hard  drawn. 

Should  one  metallic  circuit  only  be  used,  brackets 
can  be  substituted  for  the  cross-arms,  pins,  braces, 
machine  bolts,  carriage  bolts  and  washers,  and  very 
good  results  obtained.  If  brackets  are  used  they 
should  be  attached,  one  on  each  side  of  the  pole 
about  iS  inches  apart,  with  one  40  and  one  20-penny 
^ut  nail.  When  brackets  are  used  and  consequently 
only  one  metallic  circuit,  No.  6  or  No.  8  steel  wire 
may  safely  be  substituted  for  guy  strand  and  clamps. 

If  the  line  is  a  comparatively  short  one,  iron  wire 
can  be  used  with  very  satisfactory  results. 

In  order  to  secure  a  good  and  permanent  line, 
great  care  should  be  exercised  in  laying  it  out  to 
see  that  the  poles  are  in  a  perfectly  straight  line  and 
placed  not  more  than  130  feet  apart.  To  obtain  the 
best  results  it  is  of  considerable  importance  that 
the  poles  be  set  in  a  straight  line,  otherwise  when 
the  wires  are  strung  they  will  be  pulled  out  of 
alignment  and  a  ragged  line  be  the  result.  When 
necessary  to  make  a  curve  or  corner  the  poles  should 
be  placed  closer  together  and  well  guyed  so  that  they 
will  not  pull  out  of  position.  Better  results  will  be 
obtained  if  the  heaviest  poles  are  placed  on  the 
corners  and  where  the  line  curves,  as  they  are 
capable  of  bearing  a  greater  strain. 

The  top   of  the   pole   should  be  roofed  with  two 
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sides  and  one  gain  cut  10  inches  from  the  apex  of 
the  pole  roof  4-^  inches  wide  and  one-half  inch 
deep,  with  one  five-eighths-inch  hole  bored  through 
the  center  of  the  gain  for  the  cross-arm  or  machine 
bolt.  If  necessary  to  have  more  than  five  circuits,  a 
second  gain  should  be  cut  24  inches  below  the  first 
gain. 

The  pole  should  be  set  in  the  ground  4%  feet  deep 
on  straight  lines  and  five  feet  on  curves,  and  the  hole 
sufficiently  large  to  admit  the  pole  with  ease,  and 
be  completely  filled  in  and  well  packed  down  so  that 
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end  of  Cincinnati,  Professor  D.  C.  Jackson  of  Mad- 
ison, Wis.,  and  a  number  of  Chicago  experts  will 
take  part  in  the  discussion.  The  following  meeting  of 
the  Chicago  branch  will  be  held  at  the  same  place 
on  March  29th.  The  subject  of  this  meeting  will 
be    "High-tension    Transmission." 


Development   of   the    Desk    Telephone. 

Desk  telephones,  as  they  are  now  manufactured 
with  their  ornamental  and  at  the  same  time  com- 
pact design,  present  little  of  the  crude  and  ungainly 
appearance  that  they  did  even  a  few  years  ago.     It 


Original  Type  Desk  s< 
neto  Type  ol   ) 


Second  Type,  iSq5,  Haviniz  a  Tip- 
down  Transmitter. 


Desk  Set  %vith  Riager  Removed, 
I8g6. 
DEVELOPMENT   OF    THE   DESK   TELEPHONE. 


the  pole  will  be  held  firmly  in  position.     It  should  be 
so  placed  that  it  will  be  perpendicular. 

Anchor  logs  should  be  placed  in  the  ground  five 
feet  at  least.  Guy  stubs  should  be  set  seven  feet  deep 
at  least. 

A  good  right-of-way  should  be  trimmed  so  that 
the  wires  will  clear  all  branches  of  trees  or  other 
obstructions  by  at  least  between  two  and  three  feet. 
Cross-arms  should  be  placed  on  alternate  sides  of 
the  poles  except  at  curves  and  road  crossings,  when 
they  should  be  placed  facing  the  curve  or  crossing. 
They  should  be  attached  to  the  pole  by  means  of  a 
galvanized  five-eighths-inch  machine  bolt  12  to  20 
inches  long,  according  to  the  size  of  the  pole.  One 
square  washer  should  be  placed  under  the  head  and 
one  under  the  nut  of  the  bolt. 

In  guying,  the  guy  should  be  wrapped  twice  around 
the  pole  and  fastened  by  means  of  a  clamp  set  about 
seven  inches  from  the  pole.  A  thimble  should  be 
used  to  protect  the  guy  wire  where  it  passes  through 
the  eye  of  the  guy  rod,  and  the  clamp  at  the  end 
nearest  the  guy  rod  should  be  placed  about  five 
inches  from  the  end  of  the  rod.  When  necessary  to 
place  a  guy  wire  across  a  road  a  stub  long  enough 
to  elevate  the  strand  sufiiciently  high  should  be  used 
and  the  stub  anchored  to  the  ground. 

The  cross-arm  should  also  be  braced  to  the  pol^ 
by  means  of  two  30-iiich  braces  attached  to  the 
cross-arm  by  4%-inch  carriage  bolts  and  the  braces 
secured  to  the  pole  by  one  four-inch  fetter  drive 
screw.  A  round  washer  should  be  placed  under  the 
head  of  each  of  the  carriage  bolts.  , 

Both  copper  and  iron  wire  should  be  strung  on 
the  side  of  the  insulator  away  from  the  pole,  except 
on  curves,  when  they  should  be  attached  to  the  insu- 
later  in  such  a  manner  that  the  strain  will  be  against 
the  insulator,  and  not  against  the  tie  wire,  and  ac- 
cording to  the  following  table: 

Temperature  Span  of  Span  of  Span  of  Span  of  Span  of  Span  of 

in  75  ft.  100  ft.  115  ft.  130  ft.  150  ft.  200  ft. 

Degrees  Sag  in  Sag  in  Sag  in  Sag  in  Sag;  in  Sag  in 

Fahrenheit.  Inches.  Inches.  Inches.  Inches.  Indies.  Inches. 

>° i!4            2H            3!4  aH  SH  loYi 

3° iM            3                4  55-s  654  12 

°° 2'A            4'A            S'A  7  9  ISJ^ 

So 3%           5%            7  S%  1114  lS9i 

Practice  has  shown  that  in  localities  where  the 
variation  of  temperature  is  great  that,  with  an  al- 
lowance of  a  lo-inch  dip  in  the  center  of  the  span 
for  wire  strung  in  the  summer  and  an  eight-inch 
dip  for  wire  strung  in  the  winter,  satisfactory  results 
are  obtained. 


is  interesting  to  compare  the  later  types  with  those 
of  earlier  make  and  note  the  gradual  development 
from  the  original  designs  to  those  which  today  are 
found  in  the  best  appointed  offices.  The  accom- 
panying illustrations  represent  this  development  in 
the  desk  sets  as  manufactured  by  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company  of 
Rochester,   N.   Y. 

The  first  type  of  desk  stand  manufactured  by  the 
company  was  the  one  made  in  1895.  This  instrument 
was  equipped  with  a  magneto  type  of  transmitter  and 


Chicago  Meetings  of  the  Institute. 

The  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  on  March  Sth  at  8  p.  m.,  at  the  rooms  of  the 
Western  Society  of  Engineers  in  the  Monadnock 
Building.  Tlie  subject  for  the  evening's  discussion 
will  be  "Modern  Traction  Sj'stems,  with  Particular 
Reference  to  Single-phase  Motors,"  based  on  the 
recent  papers  of  Steinmetz  and  Slichter  It  is  ex- 
pected that  P.  M.  Lincoln  of  Pittsburg,  B.  A.  Behr- 


STANDARD  TYPE  DESK  SET  OF  I90I. 

did  not  use  any  battery  for  talking.  The  set  was 
provided  with  hand  generator  and  ringer,  both  of 
which  were  mounted  in  the  set  itself.  The  upright 
portion  of  the  set  was  covered  with  metal,  nickel- 
plated,  and  was  about  four  to  six  inches  square. 
The  ringer  was  mounted  in  the  upper  part  of  the 
instrument,  one  of  the  gongs  being  shown  just  above 
the  receiver.  The  generator  was  mounted  in  the 
lower  part  of  the  set,  the  crank  for  it  being  shown 
on  the  right  in  the  cut.  At  the  time  this  instru- 
ment was  made  trials  were  made  over  long-distance 
lines,  and  it  was  possible  to  carry  on  a  conversation 
from  Chicago  to  New  York  with  this  type  of  in- 
strument. 

Next  came  the  desk  stand,  produced  in  the  latter 
part  of  1S95,  the  principal  change  in  this  set  being 
in  the  transmitter.  This  was  the  first  desk  set  pro- 
duced by  the  company,  having  granular  carbon  for 
carbon  electrodes,  and  the  transmitter  was  supported 
on  a  rod,  provided  with  a  lever  so  as  to  tip  the 
transmitter  forward  for  conversation.  This  w^as 
done  in  order  to  shake  up  the  granules  and  prevent 
packing.  At  this  time  it  was  not  possible  to  obtain 
carbon  that  was  much  better  than  coke.     Telephone 
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manufacturers  did  not  have  the  science  down  to  a 
very  fine  art  for  manufacturing  carbon  themselves, 
and  those  from  whom  it  could  be  obtained  knew 
very  little  about  the  requirements.  When  the  trans- 
mitter was  tipped  forward,  it  also  served  to  close 
contacts,  putting  the  instrument  into  circuit.  This 
arrangement  took  the  place  of  a  regular  hook  switch. 

Following  this  type  came  the  set  that  was  pro- 
duced in  1896.  The  same  type  of  transmitter  was 
retained,  but  the  hand  generator  and  ringer  were 
removed  from  the  set  and  mounted  in  a  separate 
box,  as  is  the  practice  at  the  present  time. 

In   1897  a  new  type  of  stand   was  produced,  the 


Desk  Telephone  of  1897  with  Gold.plated 
Gauze  Transmitter  Electrode. 


principal  feature  being  in  the  transmitter,  which  was 
provided  with  gold-plated  gauze  for  electrodes.  This 
material  proved  so  satisfactory  that  the  question  of 
packing  could  be  eliminated ;  consequently  the  trans- 
mitter was  mounted  stationary.  This  feature  has 
always  been  retained,  the  company  using  at  the  pres- 
ent day  the  transmitter  with  gold-plated  gauze  for 
electrodes,  the  transmitter  differing  only  in  mechan- 
ical   construction. 

A  new  set  was  produced  in  1901,  which  has  re- 
mained the  standard  of  the  company  up  to  the  pres- 
ent time,  and  will  be  continued  as  one  of  the  stand- 
ard sets  in  the  future.  This  instrument  differs  in 
a  number  of  respects  from  the  one  produced  in  1897. 
It  is  an  all-nickel-plated  desk  set,  the  upright  por- 
tion of  the  set  being  made  of  cast  brass.  The  trans- 
mitter is  mounted  on  a  short  arm,  which  is  adjust- 
able. The  induction  coil  of  the  instrument  is  mounted 
in  the  base. 

The  set  which  was  placed  on  the  market  the  be- 
ginning of  1904  is  a  pronounced  departure  from  the 
one  produced  in  1901.  This  set  is  furnished  with 
either  a  standard  type  of  receiver,  as  shown,  or 
with  an  all-rubber-cype  receiver.  The  transmitter 
is  the   same   in  design   and   operation,   but  the  me- 


DESK  SET  OF  igC4  WITH  IMPROVED  TRANSMITTER. 

chanical  construction  has  been  changed,  and  these 
changes  have  resulted  in  many  improvements  of 
the  talking  qualities  of  the  instrument  The  stand 
is  what  is  commonly  known  as  the  self-contained 
type,  and  by  removing  a  screw  in  the  pedestal  part 
of  the  instrument,  all  connections  can  be  removed, 
which  makes  it  convenient  for  inspection  or  ad- 
justment. With  this  type  of  instrument  the  induc- 
tion coil  can  be  mounted  in  the  extension  belL 


The  Butte  Electric  Railway  Company,  by  J.  R. 
Wharton,  manager,  has  applied  to  the  county  com- 
missioners for  a  franchise  to  build  a  new  trolley  line 
on  the  flat  south  of  Butte,  Mont. 


Indiana  Telephone  Items. 

The  following-named  new  telephone  companies 
filed  articles  of  incorporation  with  the  secretary  of 
state  during  the  last  week :  The  Reese  Mill  Co- 
operative Telephone  Company,  capital  stock  $i,ooo; 
incorporators,  D.  W.  Umborhill,  W.  W.  Buntin  and 
H.  C.  Lawrence;  postofSce,  Lebanon,  Ind.  The 
Laurel  Telephone  Company,  to  build  and  operate  a 
complete  telephone  system  in  Clark  County,  with 
the  exchange  and  office  in  Borden ;  capital  stock 
$I,ooo;  incorporators,  E.  J.  Ross,  C.  F.  Schleicher, 
George  Jackson.  The  Mount  Zion  Telephone  Com- 
pany, capital  stock  $6,000;  Mount  Zion  and  Wells 
County ;  incorporators,  N.  J.  Clark,  L  N.  Neff  and 
J.  E.  Beaty. 

A  local  telephone  company  connecting  with  the 
Princeton  and  Vincennes  Independent  companies  has 
been  organized  at  Hazleton.  The  officers  of  the  new 
company  are;  President  and  manager,  C.  S.  Stevens 
of  Princeton ;  vice-president,  Carl  Chambers ;  secre- 
tary, W.  W.  Spain,  and  treasurer,  H.  M.  Arthur. 

The  Central  Union  Telephone  Company  has  paid 
to  the  citv  of  Indianapolis  $3,000,  its  semi-annual 
payment  to  the  city  as  a  franchise  tax.  The  com- 
pany has  petitioned  the  county  and  city  authorities 
for  permission  to  place  six  conduits  under  the  side- 
walk and  along  the  south  curb  line  of  the  new 
bridge  over  the  river  in  West  Washington  Street. 

Independent  telephone  men  in  Northern  Indiana 
and  Southern  Michigan  held  a  meeting  at  South 
Bend  on  February  27th  and  organized  the  Northern 
Indiana  and  Southern  Michigan  Toll  Line  Associa- 
tion. The  association  represents  a  territory  in  which 
there  are  15,000  Independent  telephones  and  2,000 
miles  or  more  of  toll  lines.  South  Bend  has  been 
chosen  as  headquarters  for  the  clearing  house.  The 
officers  are :  Manager  of  the  clearing  house.  Theo- 
dore Thorward ;  secretary  and  treasurer,  J.  K.  John- 
son. C.  A.  Reeves,  J.  W.  Scott  and  Claud  R. 
Sloops  with  the  foregoing  officers  compose  the  traffic 
committee.  The  cities  included  in  the  deal  and  the 
number  of  telephones  in  operation  are :  South  Bend, 
520;  Elkhart  and  Goshen,  1,742;  Michigan  City, 
750;  Benton  Harbor,  Mich..  1,575;  Knox  and  Ham- 
let, Ind.,  201 ;  Winnamac  and  Kewanna,  315 ;  W^a- 
karusa,  175;  Millersburg,  785;  Dunlap,  150;  Warsaw, 
400;  Plymouth,  300;  Rochester,  430;  Bremen,  136; 
Napannee.  275;  Milford,  276;  Columbia  City,  900; 
Silver  Lake,  125;  Star  Point,  200;  Argus,  65;  North 
Judson,  50;  Teegarden,  105;  Bristol,  100;  Lagrange, 
1,600. 

Judge  Artman,  of  the  Boone  County  Circuit  Court, 
rendered  a  decision  recently  in  the  case  of  the 
Thorntown  Co-operative  Telephone  Company  against 
the  Lebanon  Telephone  Company  for  a  writ  of  man- 
damus, finding  for  the  defendant  and  denying  the 
writ.  In  1897  the  Lebanon  company  entered  into  a 
contract  with  the  Thorntown  Independent  company 
whereby  the  latter  was  to  be  granted  exclusive 
ser\'ice  between  Lebanon  and  Thorntown.  Later  the 
Thorntown  co-operative  company  applied  for  admis- 
sion to  the  Lebanon  company's  switchboard,  but  was 
refused  on  the  ground  that  the  contract  with  the 
other  company  rendered  it  impossible  to  grant  such 
service.  The  Thorntown  co-operative  company  ap- 
plied for  a  writ  of  mandamus  to  compel  the  Le- 
banon company  to  give  connection,  setting  up  in  its 
complaint  allegations  to  show  that  the  Lebanon 
company  was  a  common  carrier  and  as  such  could 
not  discriminate  against  companies  asking  admis- 
sion to  its  switchboard.  In  making  up  the  issues 
of  the  case  a  few  months  ago  the  plaintiff  achieved 
a  temporary  victory,  Judge  Altman  holding  that  if 
the  allegations  in  the  complaint  were  true  the  Le- 
banon company  was  a  common  carrier,  and  as  such 
was  bound  to  grant  connections  to  all  companies 
seeking  admission.  The  case  then  went  to  trial  on 
the  question  of  facts,  and  after  considering  the  mat- 
ter for  two  months  Judge  Artman  rendered  a  special 
finding.^  holding  in  effect  that  the  allegations  in  the 
complaint  were  not  apparent  and  that  it  had  not 
been  established  that  the  Lebanon  company  was  a 
common  carrier,  hence  his  verdict  must  be  for  the 
defendant.  An  appeal  will  be  taken  to  the  Su- 
preme Court,  as  the  telephone  companies  regard  the 
question  of  great  importance  and  all  are  anxious 
that  the  matter  may  be  passed  upon  by  the  court  of 
last  resort.  There  is  also  a  belief  that  there  will  be 
an  attemnt  to  pass  a  law  by  the  next  Legislature 
to  compel  companies  to  admit  other  companies  to 
switchboard  privileges.  F. 


Telephone   News   from   the    Northwest. 

The  Benson  County  Telephone  Company  has 
bought  the  Minnewau'kan  (N.  D.)  telephone  e.x- 
change  and  has  arranged  with  the  Northwestern 
Telephone  Exchange  Company  for  long-distance 
service. 

The  city  of  Owatonna,  Minn.,  has  lost  its  first 
point  in  the  case  brought  by  the  Tri-state  Telephone 
and  Telegraph  Company  to  compel  the  City  Council 
to  allow  the  construction  of  a  line  through  the  citj-. 
The  city  moved  to  quash  the  alternative  writ,  which 
was  denied,  and  the  case  will  be  tried  on  its  merits. 

The  Barron  (Wis.)  Telephone  Company  has  made 
a  flat  rate  of  15  cents  for  toll  service  anywhere  on 
its   lines  for  three  minutes. 

Mapleton.  Minn.,  now  has  long-distance  connec- 
tion with  the  Twin  Cities  over  the  lines  of  the  Citi- 
zens' Telephone   Company. 

The  Neighbor  State  Telephone  Company  of  Com- 
stock,  Minn.,  has  been  incorporated  with  $25,000  capi- 
tal stock. 


WESTERN     ELECTRICIAN 

A  telephone  and  electric-railway  company  is  pro- 
posed by  farmers  near  Grantsburg,  Wis.  Lines  are 
planned  from  Grantsburg  to  Spooner,  Wis. 

W.  Z.  Parmenter  and  others  will  incorporate  a 
local  telephone  company  at  Kenesaw,  Neb.,  with  a 
capital  stock  of  $10,000. 

The  Wisconsin  Independent  Telephone  Company 
IS  contemplating  extending  its  line  from  Ashland 
to  the  Gogebic  towns  in  Michigan. 

The  Central  Telephone  Company  of  Broken  Bow 
has  applied  for  a  franchise  at  Ravenna,  Neb.        R, 


Telephone  Development  on  the  Pacific 
Slope. 

Construction  has  been  started  on  the  Red  Prairie 
and  Sheridan  (Ore.)  rural  telephone  Hne.  There  are 
at  present  six  telephone  lines  running  into  Sheridan, 
Ore. 

The  Eivatsville  Telephone  Company  of  Pullman, 
Wash.,  has  just  completed  50  miles  of  poles  and  wire. 
The  line  runs  south  to  Union  Flat  and  Almota  Creek. 
Two  wires  run  down  Willow  Creek  to  Little  Almota 
Creek. 

The  Enterprise  Commercial  Club  of  Enterprise, 
Ore.,  contemplates  building  a  telephone  line  to  Im- 
naha  by  way  of  Chico.  Already  $400  has  been  sub- 
scribed. 

E.  C.  Drews  of  the  Pacific  States  Telephone  Com- 
pany has  submitted  a  proposition  to  the  Palouse 
(Wash.)  business  men  to  buy  the  local  telephone 
exchange.  This  action  on  the  part  of  the  Pacific 
States  Telephone  Company  is  taken  to  shut  out  com- 
peting companies  from  this  territory.  Such  a  propo- 
sition was  made  and  accepted  at  Genesee,  Idaho. 
The  Palouse  exchange  is  valued  at  $3,000. 

A  telephone  line  will  soon  be  constructed  between 
Femdale  and  Mount  View,  Wash.,  by  Edwin  Lopas. 
Construction  has  been  started  on  the  Joseph-Buck- 
horn  (Ore.)  telephone  line  and  a  contract  for  S,ooo 
poies  has  been  let.  Work  will  be  rushed  to  com- 
pletion and  an  exchange  will  be  installed  at  Joseph. 
The  citizens  of  Crowe,  Ore.,  have  organized  a 
stock  company  to  build  a  telephone  line  from  that 
place  to  Elmira,  a  distance  of  si.x  miles.  Elmira 
people  have  agreed  to  put  up  a  line  between  that 
place  and  Eugene,  a  distance  of  13  miles. 

The  Haines  Mercantile  Company,  which  is  oper- 
ating a  telephone  line  from  Baker  City  to  Rock 
Creek,  Ore.,  is  arranging  to  extend  the  system 
through  the  surrounding  farming  region  and  also  to 
connect  with  the  Pacific  States  Telephone  Company. 
Construction  has  been  started  by  the  Skagit  County 
Fanners'  Telephone  Company  on  the  line  between 
Silvana  and  Marysville,  Wash.  The  line  has  been 
surveyed  from  Arlington  to  Oso,  and  the  subscription 
list  for  the  branch  to  Granite  Falls  is  about  com- 
pleted. 

The  City  Council  of  Forest  Grove,  Ore.,  has 
granted  S.  G.  Hughes,  manager  of  the  Washington 
County  Independent  telephone-  system,  a  15-year  tele- 
phone franchise.  The  conditions  of  the  contract  are 
that  Air.  Hughes  shall  operate  an  all-night  telephone 
and  give  service  all  day  on  Sunday.  An  exclusive 
franchise  was  not  granted,  but  any  other  telephone 
company  will  have  to  comply  with  the  terms  of  this 
franchise  should  it  v.-i<-h  to  operate  a  system  there. 

The  Pioneer  Mutual  Telephone  Company  has  been 
organized  and  incorporated  and  has  secured  a  fran- 
chise to  establish  a  local  exchange  in  Brownsville. 
Ore.,  with  a  line  to  Albany,  Lebanon  and  Talmon. 
A  new  telephone  company  has  been  organized  in 
Garfield.  Wash.,  with  Thomas  Hanchin,  president, 
and  William  Carter,  secretar}'.  A  rural  telephone 
line  to  connect  with  the  Palouse  and  Colfax  system 
will  be  built. 

The  City  Council  of  Centralia,  Wash.,  has  granted 
the  Home  Telephone  Company  a  franchise  for  the 
construction  and  operation  of  a  telephone  line  along 
the  right-of-way  leading  from  Chehalis  to  Mossy 
Rock,  Wash. 

The  Interstate  Telephone  Company,  which  was 
organized  in  Spokane,  Wash.,  about  a  year  ago  and 
which  has  now  about  150  miles  of  line  in  Northern 
Idaho,  is  petitioning  for  a  franchise  to  enter  Spo- 
kane, with  the  idea  of  making  it  a  terminal.  If  the 
franchise  asked  of  the  City  Council  of  Spokane 
is  passed,  the  Interstate  Telephone  Company  will 
immediately  begin  the  construction  of  its  tele- 
phone line  from  there  to  Northern  Idaho.  The 
line  is  now  being  built  from  Rathdrum,  Idaho,  to  I..a- 
clede.  As  soon  as  this  line  is  in  active  operation,  an 
extension  will  be  built  to  Cceur  d'.A.Iene,  Hope  and 
Bonners  Ferry.  This  will  practically  take  in  every 
town  of  importance  east  of  Spokane.  The  line  when 
complete  will  cost  between  $70,000  and  $80,000. 

.\rticles  of  incorporation  have  been  filed  in  Oregon 
for  the  organization  of  the  Wild  Horse  Telephone 
Company,  capitalized  at  $1,000.  W.  M.  Blakney,  W. 
W.  Harrah  and  William  Caldwell  are  the  incor- 
porators. The  line  will  run  from  Eastland  to  Adams, 
Ore.,  and  will  be  connected  with  the  public  system 
at  Pendleton. 

Arrangements  are  about  completed  for  a  telegraph 
line  from  Elgin  to  Lostine.  Ore.  It  will  be  used 
in  connection  with  the  telephone  wire.  A  duplex 
system  will  be  worked,  both  circuits  being  on  one 
wire,  and  will  be  directly  connected  with  the  Western 
Union   office   at   Elgin. 

The  citv  of  Genesee,  Idaho,  is  about  to  incorporate 
a  telephone  company,  articles  of  incorporation  havin,g 
been  forwarded  to  the  state  capital.  The  capital 
stock  is  $4,000.     This  corporation  is  to  purchase  all 
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poles,   wires,  central  offices,  etc.,  at  Genesee,  of  the 
Inland  Telephone  Company.  p. 

Ohio  Telephone  Notes. 

The  gross  earnings  of  the  Cuyahoga  Telephone 
Company  for  January  were  slightly  over  $500  less 
than  for  the  same  month  last  year,  and  there  was 
a  reduction  of  about  the  same  amount  in  surplus. 
A  new  switchboard  will  be  installed  this  month. 

The  Central  Union  Telephone  Company  is  plan- 
nmg  to  expend  about  $30,000  on  its  plant  at  Mans- 
field, beginning  this  spring.  New  poles  will  be  set 
and  new  wires  strung  over  a  part  of  the  system. 

The  Farmers'  Independent  Telephone  Company 
has  been  organized  at  Caldwell  by  L.  W.  Wheeler. 
H.  W.  Kuntz  and  E.  W.  Spannagel. 

The  Middletown  Home  Telephone  Company  of 
Middletown  has  been  incorporated  with  a  capital 
stock  of  $10,000  by  Albert  Emanuel,  Charles  N  Bos- 
ler,  N.  P.  Ramsey,  Robert  E.  Kline  and  H.  P. 
Miller.  The  charter  will  allow  the  company  to  build 
and  operate  an  exchange  in  Middletown. 

Prominent  residents  of  Salem  Township,  south- 
west of  Leetonia,  are  endeavoring  to  organize  a 
telephone  company  to  cover  territory  which  has  not 
been  touched  by  any  other  system.  In  case  of  or- 
ganization, connections  will  likely  be  made  with  the 
Columbiana  County  Telephone  Company. 

F.  S.  Dickson,  president  of  the  Cuyahoga  Tele- 
phone Company;  Cyrus  Huling,  president  of  the 
Citizens'  Telephone  Company  of  CJolumbus,  and  E.  L. 
Barber,  president  of  the  Home  Telephone  Company 
of  Toledo,  compose  the  committee  that  will  go  to 
Washington  to  confer  w'ith  President  Roosevelt  in 
regard  to  the  recent  order  issued  by  the  Postoffice 
Department  that  will  shut  out  the  Independent 
service.  Written  protests  have  been  made  by  all  the 
companies  over  the  country  and  the  matter  has  been 
taken  up  by  the  president  and  Postmaster  General 
Payne.  While  some  modifications  of  the  original 
order  have  been  made,  the  officers  think  that  it  is 
still  unfair  to  their  companies  and  believe  that  by 
a  personal  interview  something  may  be  done  to  im- 
prove the  situation. 

The  Maumee  Valley  Telephone  Company  of  Per- 
rj-sburg  has  been  organized  by  Norman  L.  Hanson 
and  others  for  the  purpose  of  building  lines  through 
M'ood.  Henry  and  Lucas  Counties.  The  capital  stock 
is  $15,000.  ^ C. 

TELEPHONE  MEN. 

F.  H.  Runkel  of  Neillsville,  Wis.,  has  recently 
accepted  the  management  of  the  Portage  Telephone 
Company,  Portage,  Wis.,  and  is  taking  active  charge 
of  re-equipping  and  rebuilding  the  entire  system. 
The  plant  will  have  all  of  its  principal  leads  trans- 
ferred from  open  wire  lines  to  cable  construction 
and  the  main  leads  put  underground.  A  special 
building  has  been  completed  for  the  central  office, 
which  will  be  equipped  with  central-energy  appa- 
ratus. 

It  is  understood  that  W.  J.  Berry,  division  super- 
intendent of  the  Michigan  Telephone  Company  at 
Grand  Rapids,  will  go  to  Detroit  as  general  super- 
intendent, to  succeed  James  F.  Land,  appointed  gen- 
eral manager.  A.  L.  Boyce,  formerly  of  Detroit 
and  for  several  months  past  general  manager  of 
the  Missouri  and  Kansas  Telephone  Company,  will 
return  as  engineer  for  the  new  Michigan  State  Tele- 
phone Company.  C.  E.  Wilde,  division  superintend- 
ent at  Marquette,  becomes  district  manager  at  Grand 
Rapids.  The  office  of  division  superintendent  will 
be  abolished  and  the  field  divided  into  about  60 
districts. 


MANUFACTURERS    AND    DEALERS. 

William  J.  Murdock  &  Co.  of  Chelsea,  Mass., 
manufacturers  of  the  "solid"  receiver,  say  that  they 
are  putting  on  the  market  new  styles  of  their  re- 
ceivers. Their  new  st>de  H  and  W  receivers  are 
worth  seeing,  they  say. 

The  Automatic  Telephone  Company,  recently  in- 
corporated, will  manufacture  electrical  apparatus  in 
Chicago.  The  company  has  a  capitalization  of 
$25,000,  and  the  incorporators  are  J.  K.  Norstrom, 
H.  M.  Grais  and  G.  T.  May,  Jr. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  is  having  a  good  demand  for  its 
new  self-restoring  drop  switchboard.  It  is  said  that 
its  orders  for  the  last  30  days  have  averaged  more 
than  100  drops  a  day,  included  in  switchboards  of 
from  so  lines    to   600  lines   equipped. 

The  S.  H.  Couch  Company  of  Boston,  Mass.,^  is 
now  distributing  its  bulletin  No.  7,  which  contains 
descriptive  matter  relative  to  hook  switches,  plugs 
with  reinforced  cords,  four-point  spring  jacks  and 
small  push  buttons  for  telephone  work.  Some  of  the 
good  points  of  the  Justrite  hook  switch  are  com- 
pactness, uniformity  of  action  and  pointed  contacts, 
preventing  the  accumulation  of  dust.  The  same 
company  is  also  sending  out  a  small  folder  describing 
its  telephone  sets  with  rotary  switch  for  intercom- 
municating work. 


Thomas  H.  Castle.  E.  Steadgall  and  H.  R.  Grif- 
fith have  organized  the  Oak  Grove  Telephone  Com- 
pany at  .\bingdon.  III.,  and  will  operate  a  telephone 
system  in  that  town.  The  company  has  been  in- 
corporated. 
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Bell  Telephones  in  Canada. 

At  tJie  recent  annual  meeting  of  the  Bell  Telephone 
Company  of  Canada  the  directors  were  authorized 
to  issue  $2,000,000  new  stock.  This  will  bring  the 
capitalization  up  to  $S,oco,ooo.  The  annual  report 
of  the  company  shows  that  8,691  subscribers  were 
added  to  the  list  during  the  last  year.  The  total 
number  of  instruments  now  earning  rental  in  the 
Dominion  is  57,172.  The  company  now  owns  and 
operates  421  exchanges  and  672  agencies.  About 
4,121  miles  of  wire  were  added  to  the  long-distance 
system  in  1903,  and  the  long-distance  lines  now 
opened  and  operated  by  the  company  comprise  30,- 
969  miles  of  wire  on  7,685  miles  of  poles. 


Independent  Long-distance   Extensions 
fronn  St.  Louis. 

The  stockholders  of  the  Kinloch  Long-distance 
Telephone  Company  of.  St,  Louis  have  voted  to 
increase  the  capitalized  stock  from  $300,000  to 
$5,000,000.  President  Forster  states  that  the 
$4,700,000  increase  in  capital  will  be  used  by  the 
company  in  extending  its  lines  to  cities  now  ex- 
clusively reached  by  the  Bell  company.  The  plan 
of  the  company  is  to  extend  its  toll  lines  to  Joplin, 
Kansas  City,  Chicago,  Cairo,  111.,  and  all  points  south. 
The  southern  connections  of  the  Kinloch  company 
will   all  be   through   Joplin. 


GENERAL  TELEPHONE  NEWS. 

Fire  in  Leominster,  Mass.,  on  February  19th  dam- 
aged the  telephone  exchange  and  shut  off  the  service 
temporarily  in  the  town. 

The  Southwestern  Telephone  and  Telegraph  Com- 
pany will  spend  $10,000  in  improving  its  telephone 
system  at  Oak  Cliff,  a  suburb  of  Dallas,  Tex. 

The  New  England  Telephone  and  Telegraph  Com- 
pany has  purchased  the  Independent  telephone  line 
that  has  been  in  operation  for  several  years  in  North 
Bennington,    Vt. 

The  Baraboo  Telephone  Company  of  Baraboo, 
Wis.,  is  re-equipping  its  exchange  at  North  Freedom, 
installing  a  complete  new  International  self-restoring 
drop-switchboard  equipment. 

The  directors  of  the  Nezperce  Co-operative  Tele- 
phone Company  at  Nezperce.  Idaho,  are  considering 
the  proposition  of  consolidating  with  the  Inland  Bell 
Telephone  Company,  now  operating  long-distance 
wires  all  over  the  vicinity. 

Work  on  the  outside  construction  for  the  new 
Independent  telephone  exchange  at  Sioux  City,  Iowa, 
has  commenced.  The  construction  of  the  exchange 
will  be  in  charge  of  Stanley  Muir  of  Chicago,  who 
hopes  to  have  the  system  in  operation  by  August. 

The  government  of  the  state  of  Sinaloa,  Mexico, 
has  granted  a  concession  to  Antonio  Echevarria  to 
establish  a  telephone  system  in  the  M'ocorinto  dis- 
trict of  the  state.  All  the  prmcipal  towns  and  vil- 
lages in  the  district  will  be  connected  by  long-dis- 
tance lines. 

A  telephone  system  will  be  constructed  throughout 
Clay  and  Leslie  Counties,  Ky.,  by  the  Hyden  Tele- 
phone Company,  which  was  recently  organized  by 
R.  M.  Jackson  and  John  Woodward  of  London. 
Ky.,  Abner  Asher  of  Hyden,  and  H.  C.  Faulkner  of 
Barboursville,   Ky. 

It  is  said  that  the  Cumberland  Telephone  Com- 
pany will  begin  this  spring  the  construction  of  its 
proposed  line  from  New  Orleans  to  Scranton,  Miss., 
where  connection  will  be  made  with  New  York  and 
other  eastern  cities.  The  contemplated  improvements 
are  to  cost  about  $100,000. 

The  City  Council  of  Billings,  Mont.,  has  granted 
the  petition  of  the  Moffett  Telephone  Company  for 
an  extension  of  its  franchise,  which  would  have  ex- 
pired in  1909,  for  a  period  of  20  years.  This  was 
done  over  the  protest  of  the  Rocky  Mountain  Bell 
Telephone  Company,  which  urged  that  competitive 
bids  be  received. 

The  telephone  company  organized  in  South  Lyon, 
Mich.,  last  fall  by  10  business  men  has  contracted 
for  about  200  telephones.  The  company  started  with 
13s  telephones  in  the  village,  put  up  a  first-class 
line,  and  has  contracted  for  rural  telephones  branch- 
ing six  miles  east,  west,  north  and  south  from  the 
village.  It  is  expected  300  telephones  will  be  in 
operation  as  soon  as  they  can  be  placed  in  the  spring. 

At  the  recent  annual  meeting  of  the  Rocky  Moun- 
tain Bell  Telephone  Company's  stockholders,  held  at 
Salt  Lake  City,  Utah,  a  report  was  submitted  show- 
ing an  increase  of  25  per  cent,  in  the  business  over 
the  preceding  fiscal  year.  The  gross  earnings  were 
reported  to  be  $863,144  for  the  fiscal  year,  G.  Y, 
Wallace  was  re-elected  president  and  D.  S.  Murray 
general  manager  of  the  company.  The  Rocky  Moun- 
tain company  has  in  contemplation  the  extension. of 
its  lines  from  Sheridan.  Wyo.,  to  a  connection  with 
the  system  at  Billings,  Mont, 


BOOK  TABLE. 

Machine  Design,  By  Charles  L,  Griffin,  Pub- 
lished by  the  American  School  of  Correspondence 
at  Armour  Institute  of  Technology,  Chicago. 
1904.  Pp.  (6%  by  9%  inches)  74,  with  16  illus- 
trations. 

"Machine  Design"  is  a  typical  instruction  paper 
sent  out  to  correspondence  students  of  the  American 
School  of  Correspondence,  and  is  bound  in  pam- 
phlet form.  Reaching,  as  it  does,  the  student  who 
must,  of  necessity,  depend  more  upon  himself  for 
knowledge  gained  than  the  man  who  rubs  elbows 
with  a  professor,  the  paper  is  admirably  suited  to 
the  requirements.  The  definitions  are  well  worded 
and  the  explanations  clear.  While  by  no  means 
pretending  to  be  a  treatise  on  mechanics,  enough 
of  this  subject  has  been  embodied  to  enable  the 
solution  of  the  simpler  problems  involving  tension, 
compression  and  torsion,  and  working  stresses  and 
strains.  A  commendable  feature  of  the  paper  is  the 
stress  which  is  laid  upon  the  importance  of  keeping 
accurate  data,  notes  and  sketches  of  each  piece  of 
machinery  designed.  Such  notes  and  sketches,  if 
properly  entered  in  a  notebook  for  the  purpose,  are 
valuable  for  reference  to  the  designer  and  drafts- 
man and  are  a  saving  of  time  in  the  end.  They  are 
of  recognized  value  in  a  well-conducted  drafting 
room,  and  there  is  no  reason  why  the  student  should 
not  be  taught  in  the  beginning  to  keep  such  data 
in  a  systematic  manner.  The  greater  part  of  the 
paper  is  taken  up  by  the  explanation  of  the  design 
of  a  piece  of  mechanical  apparatus  which  involves 
numerous  practical  problems,  with  the  correct 
method  of  solution  of  each.  In  the  back  of  the 
pamphlet  is  a  list  of  examination  questions  which 
the  student,  after  he  has  thoroughly  mastered  the 
contents  of  the  paper,  must  answer  and  submit  for 
correction. 


CORRESPONDENCE. 


Electricity  in  Farming. 

Considerable  interest  is  manifested  by  some  of 
the  large  farmers  of  the  West  in  the  development 
of  some  sort  of  power  which  will  supersede  horses 
and  oxen  in  doing  farm  work.  Many  of  the  farmers 
are  now  using  steam  tractors  for  operating  plows, 
cultivators  and  harvesters,  but  these  are  said  to 
greatly  endanger  crops  by  fire,  especially  in  drj' 
weather,  and  other  means  are  being  looked  to.  The 
Bismarck  (N.  D.)  Tribune  says  that  one  Dakota 
farmer  is  experimenting  with  an  electric  tractor, 
which   is  described  as   follows : 

''Power  is  generated  by  a  mill  some  distance 
away — perhaps  several  miles — and  transmitted  in  the 
usual  way  to  a  power  mast  40  feet  high,  set  in  the 
open  ground.  At  the  top  of  this  mast  a  double 
conducting  cable  is  connected,  this  in  turn  being 
connected  to  the  tractor,  which  consists  of  a  25- 
horsepower  motor  on  a  heavy  carriage.  A  spar  10 
feet  high  is  carried  on  the  carriage,  with  a  universal- 
joint  pulley  on  top,  over  which  the  cable  is  led  to 
a  drum  on  the  carriage,  which  automatically  takes 
up  any  slack  as  the  tractor  approaches  the  power 
mast,  the  power  being  transmitted  by  suitable  con- 
nections through  the  drum  to  the  motor.  The 
tractor,  when  in  operation,  is  hitched  to  a  gang 
plow,  cultivator  or  harvester,  the  cable  being  kept 
from  sagging  by  the  action  of  the  drum. 

"The  work  has  proved  so  satisfactory  that  it  is 
proposed  to  extend  the  system  to  cover  600  acres. 
which  will  require  a  number  of  masts  at  suitable 
intervals.  The  owners  of  this  farm,  on  which  they 
are  using  this  method,  propose,  when  planting  time 
comes  for  the  spring  wheat,  to  install  arc  lamps 
en  the  masts  and  carrj'  poles,  so  that  their,  operators 
may  go  on  night  and  day,  thus  saving  valuable 
time." 


New  Space-Telegraph  Dectector. 

A  new  detector  of  electric  waves  for  space  'teleg- 
raphy, by  means  of  the  Morse  instrument,  has  been 
introduced  in  Germany  through  the  Society  for 
Wireless  Telegraphy.  It  consists  of  a  polarization 
cell  with  platinum  or  gold  electrodes  in  dilute  acid, 
and  is  connected  to  a  source  of  current  whose 
electromotive  force  is  a  little  higher  than  the  coun- 
ter electromotive  force  of  the  cell.  A  film  of  gas 
is  produced  on  the  electrodes,  and  an  ammeter  in 
circuit  shows  that  when  Hertzian  waves  reach  the 
cell  the  current  is  increased.  The  effect  is  strength- 
ened by  decreasing  the  surface  of  the  electrodes, 
and  it  is  said  that  good  results  are  obtained  when 
the  positive  electrodes  have  a  diameter  of  o.ooi  milli- 
meter and  a  length  of  not  more  than  o.oi  milli- 
meter. The  negative  electrodes  may  be  of  any  shape 
or  size. 


A  telephone  system  will  be  constructed  and  oper- 
ated in  Anchor,  111.,  by  the  Anchor  Telephone  Com- 
pany, incorporated  by  Jacob  Morten,  j.  F.  Ward 
and  J.  H.  Nefziger. 


The  Copper  Situation. 

Of  late  the  copper  market  has  been  somewhat 
erratic,  due  in  part  to  the  eastern  war  and  partly 
lo  the  Baltimore  fire.  The  trading  basis  was  13 
cents  a  pound  during  the  last  of  January,  which 
dropped  to  12%  cents,  and  later,  during  the  early 
part  of  February,  declined  to  12^  cents.  The  latter 
part  of  Februan,^  however,  saw  a  strengthening  of 
the  market  and  the  offerings  on  February  24th  were 
at  12V2  to  12%  cents  a  pound  for  electrolytic  cop- 
per, with  indications  of  a  stronger  market.  Ship- 
ments of  copper  from  Japan  to  Europe  are  expected 
to  be  somewhat  curtailed,  on  account  of  the  war, 
which  will  affect  to  some  extent  the  European  mar- 
ket. 


Great  Britain. 

London,  February  20. — The  royal  commission  on 
London  traffic  has  appointed  three  technical  ex- 
perts to  advise  the  commission  upon  certain  ques- 
tions connected  with  locomotion  and  transport  in 
London.  The  three  experts  are  Sir  John  Wolfe 
Barry,  one  of  the  royal  commissioners;  Sir  Benjamin 
Baker,  and  Mr.  W.  Barclay  Parsons,  consulting 
engineer  to  the  board  of  rapid  transit  commissioners 
of  New  York.  The  commissioners  have  taken  a 
mass  of  evidence  upon  proposals  which,  it  is  sug- 
gested, would  alleviate  existing  conditions  of  traffic 
and  afford  further  facilities ;  and  the  advisers  above 
referred  to  will  report  upon  the  engineering  and 
other  technical  considerations  involved  in  these  pro- 
posals. It  will  not  be  the  duty  of  the  technical  ad- 
visers to  the  commissioners  to  make  any  report  upon 
specific  schemes  which  have  formed  the  subject  of 
applications   to   Parhament. 

Some  further  contracts  have  been  given  out  by 
Mr.  Yerkes'  company,  the  Underground  Electric 
Railways  Company  of  London.  It  has  been  decided 
to  use  an  American  system  of  signaling  upon  the 
15  miles  of  double  track  comprising  the  inner  circle. 
This  will  be  the  Westinghouse  electro-pneumatic 
system  and  will  be  supplied  by  the  Westinghouse 
Brake  Company.  There  are  200  signal  points,  and 
a  14-minute  service  is  to  be  arranged  for.  The 
British  Thomson-Houston  Company  will  supply  the 
motors  for  the  trains  on  these  lines.  I  have 
already  reported  that  the  British  Thomson-Houston 
(Sprague)  system  of  multiple-unit  control  has  been 
adopted. 

A  statement  has  been  issued  regarding  the  com- 
position and  work  of  the  engineering  standards  com- 
mittee, and  this  being  the  first  comprehensive  review 
of  its  kind  a  few  particulars  will  be  interesting. 
The  committee  commenced  operations  in  April,  1901, 
the  whole  of  the  work  being  in  the  hands  of  a  main 
committee  consisting  of  representatives  of  the  Insti- 
tution of  Civil  Engineers,  Institution  of  Mechanical 
Engineers,  Institution  of  Naval  Architects,  Iron  and 
Steel  Institute,  and  the  Institution  of  Electrical  En- 
gineers. There  are  12  sectional  committees,  and 
under  these  there  are  18  sub-committees,  whose  total 
membership  is  192.  The  chairman  of  the  electrical 
section  is  Sir  W.  H.  Preece,  F.  R.  S.,  K.  C  B.  There 
are  sub-committees  on  generators,  motors  and  trans- 
formers, physical  standards,  electrical  nomenclature, 
electric  tramways,  telegraphs  and  telephones  and 
cables,  three  others  being  in  process  of  formation. 
The  necessary  funds  are  provided  by  the  government, 
the  five  institutions  named  above,  the  railway  com- 
panies, and  the  leading  engineering  firms.  The  funds 
are  administered  by  two  committees  under  the  main 
committee. 

A  great  deal  has  been  written  with  regard  to  risk 
of  fire  in  British  theaters  since  the  unfortunate 
Chicago  disaster.  The  theaters  and  music  halls  com- 
mittee of  the  London  County  Council  now  recom- 
mends that  it  should  be  granted  extra  funds  in  order 
to  provide  expert  assistance  in  the  work  of  inspect- 
ing the  electrical  arrangements  in  the  places  of  pub- 
lic entertainment  under  the  council's  jurisdiction. 
One  of  the  largest  theaters  in  London  (Drury  Lane) 
has  recently  had  its  electrical  equipment  thoroughly 
overhauled.  This  took  place,  however,  prior  to  the 
Iroquois  catastrophe,  and  the  work  has  just  been 
completed. 

Municipal  telephony  has  not  created  extraordinary 
interest  lately,  but  some  discussion  has  arisen  in 
consequence  of  the  action  of  the  Local  Government 
Board  in  refusing  to  grant  a  loan  for  extensions  of 
the  Portsmouth  municipal  telephone  system.  At  the 
local  council  meeting  after  the  receipt  of  the  inti- 
mation from  the  Local  Government  Board  some 
caustic  remarks  were  made.  Unfortunately  no  rea- 
son appears  to  have  been  assigned  for  this  action 
on  the  part  of  the  government  department,  and  it  is 
one  which  is  seldom  taken.  No  definite  line  of  action 
in  the  matter  has  been  foreshadowed  by  the  Ports- 
mouth corporation.  At  Bournemouth  the  local  au- 
thority has  adopted  a  different  attitude  in  the  mat- 
ter of  its  telephone  system  than  has  hitherto  been 
the  case  on  the  part  of  municipalities.  An  engineer- 
ing company  has  prepared  a  scheme  for  the  equip- 
ment of  a  telephone  exchange  in  the  Bournemouth 
area  which  would  compete  with  the  system  of 
the  National  Telephone  Companj'.  This  has  been 
approved  by  the  local  authorities,  who,  it  is  stated, 
will  support  the  company's  application  to  the  post- 
master-general for  a  license.  On  December  31.  1903. 
the  National  company  had  1.072  exchanges.  3.B7^ 
call-office  stations,  247,471  exchange  stations,  and 
30.1  iS  private  stations  upon  its  system. 

A  bill  providing  for  the  construction  of  over  50 
miles  of  electric  railway  in  Yorkshire  was  deposited 
in  Parliament  at  the  beginning  of  the  j-ear.  When 
the  bill  was  called  for  consideration,  however,  no  one 
answered,  and  it  was  accordingly  struck  off  the  li^t. 
The  proposed  capital  was  nearly  $5,000,000. 

The  Schuler  single-phase  alternating- current  mo- 
tor, the  rights  of  which  have  hitherto  been  in  the 
possession  of  Messrs.  Ferranti.  is  now  being  soM 
solely  by  the  Lahmeyer  Electrical  Company,  which 
now  owns  all  rights. 

It  is  expected  that  the  electrified  portion  of  the 
Lancashire  and  Yorkshire  Railway  will  be  put  into 
service  within  the  next  two  months.  G. 
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New  York, 

New  York,  February  27. — The  problem  of  dealing 
with  the  ever-increasing  demand  for  better  transit 
facilities  in  New  York  city  is  developing  into  a  bit- 
ter struggle  between  the  financial  giants.  Four  years 
ago  Mr.  J.  B.  McDonald,  supported  by  Mr.  August 
Belmont,  induced  the  city  to  expend  $35,000,000 
toward  the  construction  of  the  Interborough  sub- 
ways, and  now,  months  before  it  can  be  demonstrated 
that  an  untried  underground  system  of  electrical 
traction  is  a  commercial  success,  the  Ryan  and  Vree- 
land  group  of  financiers,  which  controls  the  Metro- 
politan system  of  surface  cars  west  of  Third  Avenue, 
comes  forward  to  declare  war  in  the  enemy's  camp 
by  applying  for  a  franchise  for  two  tunnels  to  run 
the  length  of  Manhattan  Island,  along  Lexington 
and  Eighth  Avenues,  respectively,  thus  threatening 
the  Interborough  interests  in  a  very  formidable  way. 
Features  of  the  Metropolitan  proposal  are  plans  to 
get  downtown  below  Fourteenth  Street  by  burrowing 
under  the  Belmont  Fourth  Avenue  tunnel,  and  going 
under  West  Broadw-ay,  and  to  cross  the  city  on 
Forty-second  Street  so  as  to  connect  the  Grand 
Central  Depot  with  the  projected  terminal  of  the 
Pennsylvania  Railroad.  These  Metropolitan  tunnels 
are  apparently  part  of  a  still  more  comprehensive 
idea  of  unifying  the  short  and  long-haul  traffic  of 
Greater   New   York. 

Opposed  to  this  scheme  is  the  announcement  by 
the  Belmont  syndicate  of  a  new  tunnel  extension 
from  Long  Acre  Square  to  get  downtown  from  Four- 
teenth Street  by  the  West  Broadway  route,  as  al- 
ready selected  by  the  Metropolitan.  The  most  allur- 
ing point  about  Mr.  Ryan's  proposals  is  an  offer 
to  give  transfers  from  the  subway  to  the  surface 
cars  at  a  single  five-cent  fare.  This  is  a  better  card 
than  any  rival  can  possibly  play,  for  at  the  best  the 
Interborough  can  only  give  transfers  from  its  ele- 
vated lines  to  the  underground,  with  no  crosstown 
■facilities.  The  Rapid  Transit  Commission  has  cas- 
ually examined  both  sets  of  plans,  and  will  probably 
act  in  the  direction  of  inducing  the  two  companies 
to  offer  the  best  terms  possible  to  the  city  in  return 
for  their  franchises;  and  at  the  same  time  the  com- 
mission will  express  its  views  as  to  what  routes  are 
most  desirable  for  efficient  public  service. 

The  same  struggle,  with  the  same  interests  in- 
volved, is  proceeding  in  regard  to  The  Bronx,  where 
the  resident  population  is  increasing  at  an  unheard-of 
rate.  There  the  Union  Railway  Company,  which  is 
only  another  name  for  Belmont,  is  seeking  to  effect 
13  new  connections  to  increase  intercommunication 
facilities  and,  incidentally,  to  prevent  competing  in- 
terests obtaining  a  foothold.  From  the  electrical 
engineering  point  of  view.  The  Bronx  problem  is 
easy,  for  the  trolley  pole  is  permitted  there,  but  in 
Manhattan  every  sort  of  overhead  wire  is  inter- 
dicted, and  conduits  and  tunnels  have  to  be  planned 
and   maintained. 

That  the  electrical  advisers  of  the  Interborough 
subway  system  anticipate  several  kinds  of  dangers 
and  are  taking  every  possible  means  to  provide  for 
every  emergency,  is  evident  by  the  elaborate  pre- 
cautions in  the  way  of  fireproof  materials  and  auto- 
matic safety  devices  that  are  being  tried.  Neverthe- 
less hostile  criticism  is  directed  against  the  proposed 
provision  of  all-steel  cars.  Mr.  H.  W.  Sprang  comes 
forward  this  week  with  statements  that  a  return 
current  cannot  be  confined  to  a  return  rail,  and 
that  it  also  takes  an  appreciable  fraction  of  time 
for  a  safety  fuse  to  blow  out,  so  that,  in  spite  of 
the  non-inflammable  cars,  death-dealing  shocks  may 
be  experienced  by  passengers  should  abnormal  con- 
ditions of  the  circuit  arise. 

Contrary  to  general  expectation.  Mayor  McClellan 
has  vetoed  the  aldermanic  ordinance  in  favor  of 
the  franchise  of  the  Westchester  and  Boston  Rail- 
road to  lay  tracks  in  the  northern  parts  of  the  city. 
He  has  taken  this  step  on  the  ground  that  no, com- 
pensation to  the  city  for  the  use  of  its  streets  is 
provided  for  and  also  that  there  are  no  safeg^uards 
against  possible  nuisances  and  unsightly  structures. 
The  promoters  of  the  Portchester  line  were  recently 
unsuccessful  in  a  similar  venture,  and  now  both 
schemes  are  to  be  revived  in  applications  which  it 
is  hoped  will  meet  the  mayor's  objections.  Mean- 
while the  people  who  will  be  served  by  the  improved 
traffic  facilities  in  that  neighborhood  are  giving  a 
more  or  less  organised  support  to  the  proposals. 
Another  body  of  taxpayers  is  watching  certain 
proceedings  at  Albany,  which,  if  carried  through, 
will  revive  a  number  of  unutiHzed  franchises  for 
trolley  lines  in  The  Bronx. 

While  all  these  various  schemes  are  mainly  of  a 
political  character,  yet  electrical  engineers  are  fol- 
lowing the  developments  with  keen  interest.  Not 
only  does  each  new  projected  line — conduit,  trolley 
or  tunnel — involve  the  solution  of  electrical  problems 
and  the  improvement  of  methods,  but  they  imply 
the  fact  that  when  they  come  to  be  put  into  execu- 
tion, there  will  be  plenty  of  room  at  the  top  (as 
well  as  at  the  bottom)  for  competent  electricians, 
and  they  further  demonstrate  the  fact  that  electrical 
traction  has  come  to  stay  in  New  York  city.  So 
much  has  the  superiority  of  electricity  over  steam 
been  proved,  that  it  is  taken  as  a  matter  of  course 
that  all  schemes  for  new  traction  lines  are  intended 
for   electricity,   unless   otherwise   specified. 

The  various  methods  now  under  consideration  for 
alleviating  the  crush  during  the  rush  hours  at  Brook- 
lyn Bridge  do  not  concern  the  electrician  very  much. 
The  only  point  of  interest  is  that  at  present  both 
the  trolley  and  third-rail  lines  are  so  overworked 
that  serious  delays  and  lamentable  accidents  are  of 


frequent  occurrence.  Never  a  week  passes  but  a 
car  catches  fire,  or  a  cable  circuit  is  hors  de  combat. 
The  fact  is  that  Brooklyn  Bridge  can  only  safely 
carry  a  maximum  number  of  cars  per  hour.  This 
maximum  was  reached  some  months  ago,  and  it  is 
only  the  unceasing  watchfulness  of  the  officials  that 
averts  quite  serious  disaster.  Mayor  McClellan 
promises  that  trolley  cars  shall  be  running  over  the 
new  Williamsburg  Bridge  at  an  early  date ;  and  now 
a  line  is  planned  to  connect  the  new  bridges,  pref- 
erably by  acquiring  a  strip  of  private  property  for 
the  purpose,  the  estimated  cost  of  such  connecting 
link   being  $2,000,000. 

Quite  a  number  of  public  benefactors,  or  cranks, 
or  grafters  (according  to  individual  taste)  are  busy 
up  at  Albany  introducing  all  sorts  of  bills  affecting 
the  street  traffic  of  New  Y'ork.  Among  the  ideas 
worth  noticing  is  one  to  abolish  the  Saturday,  Sun- 
day and  holiday  lo-cent  fare  to  Coney  Island,  and 
to  have  a  flat-nickel  fare  every  day  of  the  year. 
Even  under  present  conditions,  people  flock  thither 
by  the  hundred  thousand  on  Sundav  afternoons  in 
summer,  and  the  rush  for  the  return  journey  is,  if 
anything,  worse  than  that  of  Brooklyn  Bridge.  If 
the  fare  is  reduced  as  promised,  the  Coney  Island 
trolley   tracks    ought   to   be  quadrupled. 

The  Brooklyn  Rapid  Transit  Company  is  carrying 
out  its  threat  to  hold  a  physical  examination  of  its 
motormen,  of  which  it  employs  from  1,700  to  2,500, 
according  to  season.  Quite  a  number  of  recent 
mishaps  on  this  line  have  been  due  to  the  want  of 
such  personal  examination,  and  although  the  men 
are  protesting  loudly  against  the  requirements,  they 
gain  no  real  sympathy. 

Some  apparently  well-designed  and  satisfactory 
electrically  propelled  launches  are  now  on  exhibition 
at  the  Sportsman's  Show,  and  can  be  seen  in  opera- 
tion on  the  temporary  lake  at  Madison  Square  Gar- 
den. A  21-foot  boat,  capable  of  traveling  30  miles  at 
seven  miles  an  hour,  has  a  weight  of  only  1,600 
pounds  ;  a  30-foot  boat  will  travel  60  miles  with  one 
charging,  and  a  36-foot  boat,  75  miles.  A  60-foot 
launch,  with  a  combined  electrical  and  oil-engine 
equipment,  develops  enough  power  to  travel  at  the 
rate  of  14  miles  an  hour.  All  these  launches  are 
built  by  the  Electric  Launch  Company  of  Bayonne, 
N.  J.,  and  the  only  reason  why  New  Yorkers  do  not 
take  kindly  to  such  smootm-working  craft  is  the 
difficulty  of  finding  recharging  stations  along  the 
Hudson  River. 

The  expenditure  has  been  sanctioned  of  a  sum  of 
$120,000  for  the  improvement  of  the  Metropolitan 
Museum  in  this  city.  A  nice  little  portion  of  this 
money  is  for  increased  electric  lighting,  but  so  far 
no  contracts  for  the  work  have  been  given  out. 

A  free  public  lecture  on  radium  attracted  a  big 
audience  to  hear  Professor  E.  R.  von  Nardroff  at 
the  Cooper  Union  on  Wednesday  evening  last.  A 
tube  of  radium  was  shown,  its  peculiar  glow  ex- 
hibited and  a  photograph  taken  by  its  emanations. 
Professor  Nardroff  explained,  among  other  things, 
the  three  kinds  of  rays  which  radium  emits,  and  he 
illustrated  the  principle  of  the  spinthariscope,  in 
which,  he  said,  the  emanation  strikes  violently  against 
a  screen  of  sulphide  of  zinc,  and  is  made  visible 
by  the  violence  of  the  impact.  Talking  of  radium. 
it  should  be  recorded  that  Mr.  W.  J.  Hammer  of 
this  city  took  a  trip  to  Denver,  Colo.,  this  week  for 
the  express  purpose  of  delivering  a  lecture  on  radium, 
his  honorarium  for  the  lecture  being  the  record  fee 
of  $500.  D.  W.  W. 


Dominion  of  Canada. 

Ottawa,  Ont.,  February  27. — According  to  the 
official  returns  of  the  Department  of  Railways  and 
Canals  for  Canada,  just  issued,  giving  statistical 
information  for  the  last  fiscal  year  in  respect  to 
railways  in  Canada,  it  is  shown  that  the  mileage 
of  electric  railways  was  759,  as  against  558  in  the 
previous  year.  In  addition  to  this  there  were  32 
miles  of  sidings.  The  gross  earnings  of  electric 
railways  totaled  $7,223,677,  as  against  $6,406,438 
for  the  previous  year.  The  net  earnings  were  $2.- 
760,819.  There  were  also  large  increases  in  the 
number  of  passengers  and  freight  carried.  Last  year 
there  were  155,662,812  passengers  carried  and  371,- 
182   tons  of  freight  moved. 

The  syndicate  represented  by  E.  W.  Bachus  of 
Minneapolis,  Minn.,  has  concluded  an  agreement 
with  the  Ontario  government  for  the  sale  of  water- 
power  on  the  Rainy  River  at  Fort  Francis.  The 
agreement  provides  that  the  syndicate  shall  develop 
the  power  to  its  full  capacity  and  shall  render  per- 
manently available,  on  the  Canadian  side,  one-half 
of  the  whole  capacity  of  the  stream.  The  syndicate 
agrees  to  supply  power  to  Canadian  users  at  a  price 
to  be  fixed  by  the  government,  in  case  of  disagree- 
ment, and  not  to  charge  more  for  power  on  the 
Canadian  side  than  on  the  American  side.  The 
development  is  to  be  completed  by  May  i,  1906.  and 
within  nine  months  of  the  date  of  the  agreement 
$50,000  is  to  be  expended.  The  purchase  price  is 
$5,000.  There  is  about  16,000  horsepower  capable 
of  development. 

Offices  have  been  opened  in  the  city  of  Kingston, 
Ont,  for  the  Ontario  Electric  Company,  which  pro- 
poses to  construct  lines  of  electric  railway  from 
Kingston  to  Toronto,  and  also  eastward  to  Corn- 
wall and  Ottawa. 

Cable  advices  from  London,  England,  announce 
that  the  city  of  Kingston.  Ont,  has  won  before 
the  Imperial  Privy  C^ouncil  in  the  aooeal  of  the 
Light.  Heat  and  Power  Company.  This  case  has 
been  before  the  courts  for  over  two  years.     In  1901 


the  arbitrators  fixed  the  value  of  the  company's 
plant,  which  the  city  is  taking  over,  at  the  sum  of 
$170,373-  They  decided  that  there  was  no  franchise 
and  left  the  company  to  appeal  to  the  courts  upon 
that  point  If  there  could  be  shown  to  be  a  fran- 
chise, then  the  value  was  fixed  at  $So,ooo.  The 
company  appealed  first  to  high  courts  in  Canada, 
r^nd  finally  to  the  Privy  Council  of  Great  Britain. 
All  the  appeals  were  decided  against  the  company 
and  now  the  city  gets  the  plant  at  the  arbitrators' 
award  of  $170,373,  less  a  sum  to  be  fixed  for  de- 
preciation  since   1901. 

Anatole  Poidron,  the  Canadian  agent  at  Paris. 
France,  reports  to  the  Department  of  Trade  at 
Ottawa  that  he  has  inquired  of  the  French  govern- 
ment respecting  the  possibility  of  placing  Canadian 
corundum  upon  the  minimum  tariff  of  France  as 
crushed  emery,  dutiable  at  $8  a  ton.  Mr.  Poidron 
has  been  assured  that  if  Canada  reciprocates  on 
certain  French  products,  Canadian  corundum  wiil 
be  admitted  at  the  French  minimum  tariff.  W. 


New  England. 

Boston,  February  27. — The  new  Boston  and 
Worcester  railway  appears  to  be  a  paying  institu- 
tion from  the  siart  gross  receipts  for  the  six  months 
ended  December  31,  1903,  amounting  to  $166,547, 
against  operating  expenses  of  $80,715,  leaving  a 
net  profit  of  $85,832,  which  was  $5,117  greater  than 
the  cost  of  running  the  road.  From  this  profit  the 
sum  of  $28,125  interest  was  deducted,  leaving  a 
surplus  of.  $57,707,  equivalent  to  4^/^  per  cent  on  the 
stock  for  the  year,  after  charging  against  net  earn- 
ings six  months  interest  on  the  bonds. 

An  unusually  acute  warfare  between  the  town 
officials  of  Amesbury  and  the  street-railway  com- 
pany operating  in  that  town  has  been  in  progress 
during  the  last  fortnight.  Owing  to  difficulty  in 
keeping  the  thoroughfare  In  condition  for  use,  by 
reason  of  the  hea\'y  snowfall,  the  town  authorities 
demanded  that  only  one  track  should  be  kept  open 
on  the  principal  street  The  railway  company  in- 
sisted on  clearing  both  tracks.  The  town  authori- 
ties covered  one  track  the  entire  length  of  the  busi- 
ness section  with  snow  and  called  out  the  fire  de- 
partment to  wet  down  the  snow  and  allow  it  to 
freeze.  A  pickaxe  brigade  has  been  at  work  for  the 
railway  company  since  that  occurred,  but  at  last 
accounts  the  town  officials  had  filled  up  the  gaps 
anew  and  were  blocking  the  railway's  operations. 

Hon.  E.  Moody  Boynton  was  before  the  legis- 
lative committee  on  street  railways  at  the  State 
House  a  few  days  ago  asking  for  the  revival  and 
extension  of  the  charter  of  the  Boston,  Quincy  and 
Fall  River  Bicycle  Railway  Company,  a  one-rail 
system,  invented  by  the  petitioner,  with  which,  it 
is  claimed,  great  speed  can  be  attained,  as  shown 
by  the  working  of  experimental  lines  heretofore 
built  B. 


Southeastern  States. 

Charlotte,  >..  C,  February  27. — Directors  of  the 
Kentucky  Traction  Company  met  in  Louisville  a  few 
days  ago  and  discussed  the  building  of  a  line  from 
that  city  to  Nashville.  It  is  said  that  it  was  fully 
decided  to  build  the  road  to  Nashville  at  once.  It 
will  probably  follow  the  Ohio  River  to  Owensville 
and  then  southward  to  the  latter  city.  It  has  been 
said  that  the  late  Senator  Hanna  was  largely  inter- 
ested in  the  proposed  road. 

The  Huntington  and  Charleston  Railroad  Com- 
pany of  Huntington,  W.  Va.,  has  been  incorporated 
with  a  capital  stock  of  $20,000  to  build  a  steam  or 
electric  road  connecting  the  two  cities.  W.  R. 
Thompson,  E.  M.  Watts,  T.  J.  Bryan  and  others  are 
interested. 

The  Henderson  City  Railway  Company  of  Hender- 
son, Ky.,  has  been  chartered  by  A.  L.  Rich  of  Cin- 
cinnati, R.  W.  Richardson  and  J.  E.  Bohannan  of 
Louisville,     The  capital  stock  is  $250,000. 

H.  H.  Hunt  of  Boston,  southern  representative  of 
the  Stone  and  Webster  syndicate  of  that  city,  visited 
Columbus,  Ga.,  recently  to  inspect  the  properties 
there,  inciuding  the  street  railway.  The  company 
will  soon  begin  the  erection  of  a  power  plant  at  a 
point  near  the  city  of  Columbus,  the  property  and 
site   having  already  been   secured. 

The  million-dollar  improvements  of  the  Birming- 
ham (Ala.)  Railway,  Light  and  Power  Company  in- 
cludes an  addition  to  the  power  plant  of  one  60- 
cycle,  three-phase,  2,300-volt  alternating  unit  and  one 
direct-current,  1,600-kilowatt,  375-volt  generator ; 
also  several  large  boilers.  The  company  is  also  com- 
pleting a  new  power  plant  on  the  North  Bessemer 
car  line  near  Woodward  Station. 

At  an  important  meeting  of  citizens,  resolutions 
were  passed  in  Washington,  D.  C,  urging  the  passage 
of  a  bill  providing  for  extensions  of  the  Capital 
Railway  Company's  electric  line  along  Florida  Av- 
enue ;  also  favoring  the  bill  giving  the  District  com- 
missioners control  of  the  street-railway  systems  of 
the    District 

It  is  stated  at  Lexington,  Ky.,  that  the  Fayette 
Interurban  Company  will  shortly  begin  the  work 
of  building  several  proposed  interurban  lines.     L. 


Ohio, 

Cleveland,  February  27. — A  corps  of  surveyors 
is  now  engaged  in  locating  the  route  for  an  electric 
railway  to  be  built  by  the  Hooven  syndicate  be- 
tween   Cincinnati   and   Indianapolis.    The   road   will 
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pass  through  Greensburg  and  Shelbyville,  Ind.,  two 
of  the  best  towns  in  the  territory  to  be  opened. 

The  Thomas  bill,  providing  for  the  consolidation 
of  gas,  water,  power,  electric-light  and  transporta- 
tion companies,  has  passed  the  House  of  Representa- 
tives. The  only  public-utility  corporations  not  in- 
cluded in  the  bill  are  telephone  corporations.  Just 
why  these  are  omitted  is  not  clear.  It  is  claimed 
the  bill  is  for  the.  purpose  of  relieving  a  peculiar 
situation  in  Warren.  Considerable  opposition  has 
developed,  and  the  bill  may  not  have  an  easy  time 
in   the    Senate. 

The  Johnson  bill,  designed  to  turn  over  that  por- 
tion of  the  Miami  and  Erie  Canal  between  Cincinnati 
and  Dayton  to  the  Miami  and  Erie  Canal  Transporta- 
tion Company,  has  been  amended  in  such  a  manner 
as  to  prevent  the  company  from  interfering  with 
the  canal  as  a  waterway  or  obstructing  the  towpath. 
In  case  such  obstruction  is  made,  a  new  towpath 
is  to  be  built.  The  rental  period  is  for  30  years 
and  the  rent  must  be  paid  quarterly.  At  the  end 
of  30  years  a  commission  is  provided  to  fix  the 
rental  for  another  like  period.  The  lease  may  be 
canceled  at  any  time  after  the  first  period  expires 
and  the  state  shall  have  a  lien  on  the  tracks  and 
property  of  the  company  to  guarantee  the  rental. 

Directors  of  the  National  Carbon  Company, 
elected  a  few  days  ago,  are  as  follows :  John  S. 
Bartlett,  Boston;  N.  C.  Cotabish,  Cleveland;  J.  S. 
Crider,  Pittsburg;  D.  D.  Dickey.  Pittsburg;  H.  E. 
Hackenberg,  Cleveland ;  Hugh  H.  Hamill,  Trenton ; 
Webb  C.  Hayes,  Fremont ;  Myron  T.  Herrick.  Cleve- 
land; James  Marmelee,  New  York;  John  P.  Wil- 
son, Chicago ;  A.  M.  Young,  New  York.  The  re- 
port of  Treasurer  Hackenberg  showed  net  earnings 
for  the  last  year  of  $736,441.  Deducting  fixed 
charges,  dividends  and  other  payments,  the  balance 
to  the  profit-and-loss  account  is  $141,012. 

Capitalists  and  brokers  are  discussing  the  future 
of  the  Cincinnati,  Dayton  and  Toledo  Traction  Com- 
pany. It  was  supposed  that  the  Widener-Dolan 
syndicate  would  lease  it,  but  so  far  no  move  has 
been  made  in  that  direction.  On  account  of  needed 
improvements,  some  action  will  have  to  be  taken 
to  secure  capital.  The  Philadelphia  syndicate  is 
said  to  be  ready  to  take  the  property  on  lease,  if 
certain  conditions  can  be  fulfilled.  Whether  the 
present  owners  will  be  willing  to  lease  on  the  terms 
specified    is    not    known. 

The  Dittrick  and  Jordon  Electric  Company  of 
Cleveland  has  been  incorporated  with  a  capital  of 
$12,000  to  manufacture  and  deal  in  electric  supplies. 
A.  R.  Dittrick,  W.  E.  Davis,  A.  A.  Dittrick,  J. 
Jordon,  F.  A.  Little  and  James  Matthers  are  the 
incorporators. 

The  Cleveland  Electric  Railway  Company  is  now 
furnishing  its  men  with  distilled  water  in  order  to 
prevent  an  epidemic  of  typhoid  fever  among  them. 
The  water  is  sent  from  the  Cedar  Avenue  power 
station,    where   it    is    distilled. 

An  ordinance  for  a  contract  with  the  Cleveland 
Electric  Illuminating  Company  for  the  maintenance 
of  arc  lamps  at  $75  a  year  has  been  passed  by  the 
City   Council. 

The  net  earnings  of  the  Cincinnati,  Newport  and 
Covington  Light  and  Traction  Company  for  the 
year  ended   December  31st  are  $270,030. 

The  Cardington  Electric  Light,  Heat  and  Power 
Company  of  Cardington  has  been  incorporated  with 
a  capital  of  $15,000.  G.  M'.  Schwambs,  A.  E.  Curtis 
and  others  are  the  incorporators. 

The  employes  of  the  Jewett  Car  Company  at 
Newark  tendered  Superintendent  Neil  Paulson  a 
surprise  a  few  days  ago  on  the  announcement  that 
he  was  soon  to  take  a  new  position  as  superintend- 
ent of  the  Cincinnati,  car  shops.  He  was  presented 
with  a  handsome  watch,  chain  and  charm,  Assistant 
Superintendent    Krebs    making    the    address. 

O.    M.    C. 


and  has  decided  to  order  three  more  cars. 
The  freight  is  all  package  stuff.  It  was  also  de- 
cided to  order  two  new  passenger  cars.      C.  G.  W. 


Michigan. 


Detroit,  February  27. — The  council  of  St.  Joseph 
has  appropriated  the  $10,000  forfeit  of  the  Indiana 
and  Southern  Michigan  Electric  Railway  Company 
for  failure  to  fulfill  the  contract  and  construct  the 
road  to   St.   Joseph. 

The  Bay  City  Street  Railway  Company  has  in- 
augurated the  sale  of  six  tickets  for  25  cents  on 
the  city  lines.  This  move  is  a  popular  one  with  the- 
people  and  has  resulted  in  increased  patronage  for 
the    street-car    company. 

Peter  N.  Jacobson,  who  promoted  the  Detroit  and 
Monroe  electric  railway,  is  trying  to  interest  Monroe 
capitalists  in  another  electric  road,  this  one  to  run 
from   Monroe   to    Dundee,    a    distance   of    15    miles. 

H.  B.  Hoyt  of  the  Union  Trust  Company  has 
taken  charge  of  the  affairs  of  the  Michigan  Electric 
Company  of  Detroit  under  a  chattel  mortgage  filed 
wnth  the  city  clerk,  turning  its  property  over  to 
the  trust  company  as  receiver.  This  company  is  cap- 
italized at  $50,000,  with  $30,000  paid  in,  and  has 
been  organized  since  1893.  Its  total  liabilities  are 
about  $68,000.  Vice-president  Hance  of  the  Union 
Trust  Company  says  the  assets  of  the  electrical  com- 
pany are  estimated  to  be  about  equal  to  the  liabili- 
ties. 

At  the  recent  annual  meeting  of  the  Grand  Rapids, 
Grand  Haven  and  Muskegon  Railway  Company 
(electric)  it  was  decided  to  add  to  the  rolling  stock. 
The  freight  business  has  become  so  large  that  the 
company  will  have  to  double  its  capacity  to  take 
care  of  it.  The  company  Is  now  running  three 
freight   cars   between   Grand  Rapids  and   Muskegon 


Indiana. 

Indianapolis,  February  29. — As  the  result  of  an 
ordinance  recently  passed  by  the  Cambridge  City 
Council,  requiring  interurban  cars  to  stop  for  pas- 
sengers at  all  street  crossings,  the  crew  of  the  In- 
dianapolis and  Eastern  Traction  Company  was  ar- 
rested and  fined  for  failing  to  stop  for  a  passenger. 
Officers  of  the  company  say  they  will  carry  the  case 
to  the  Supreme  Court  before  they  will  obey  the 
local  law.  They  assert  that  the"  interurban  cars  are 
for  long-distance  travel  and  that  they  cannot  be 
expected  to  do  the  work  of  the  local  city  cars  in  small 
towns. 

The  City  Council  of  Aurora  has  refused  to  make 
another  contract  with  the  Aurora  Gas  Light.  Coal 
and  Coke  Company  and  let  the  contract  to  light 
the  streets  to  the  Sun  Vapor  Street  Lighting  Com- 
pany of  Canton,  Ohio.  This  is  thought  to  be  a  step 
backward,  but  was  done  to  hasten  the  installation 
01  an  electric-light  plant. 

William  T.  Benallack  of  Detroit,  Mich.,  addressed 
the  Indianapolis  Board  of  Underwriters  in  Indian- 
apolis on  the  23d  inst.  on  the  subject  of  faulty 
wiring.  Mr.  Benallack  said  a  large  number  of  fires 
were  due  to-  faulty  wiring.  There  were  a  large 
nuniber  of  electrical  engineers  present,  and  many 
questions  were  asked  and  satisfactorily  answered. 
At  the  close  of  the  lecture  there  was  a  demonstra- 
tion of  space  telegraphy. 

A  majority  of  the  Marion  County  Council  has 
declined  to  appropriate  money  or  provide  for  a 
bond  issue  to  build  four  new  and  much-needed 
bridges  over  White  River  in  Indianapolis,  on  the 
ground  that  "they  arc  opposed  to  building  bridges 
for    the    street-railway    company." 

C.  C.  Reynolds,  general  manager,  and  C.  R.  Will- 
iams, master  mechanic,  of  the  Indianapolis  and 
Northwestern  Traction  Company,  were  in  Cincin- 
nati last  week  and  ordered  a  large  amount  of  neces- 
sary machinery  for  the  repair  shops  that  are  to 
be  built  at  Lebanon  this  spring.  The  buildings' will 
cost  $20,000.  They  will  be  used  for  the  repair  of 
all  parts  of  the  cars  and  the  manufacture  of  small 
parts,    such    as   brakeshoes,    etc. 

The  Consolidated  Traction  Company  has  let  a 
contract  to  Westinghouse.  Church,  Kerr  &  Co.  to 
design,  construct  and  install  completely  the  electric 
and  mechanical  equipment  for  its  road  between  In- 
dianapoHs  and  Crawfordsville.  The  engineering 
work  is  to  be  begun  with  the  advent  of  good 
weather  and  the  work  of  building  the  power  house 
at  Crawfordsville  is  to  be  begun  in  about  two  weeks. 
It  has  not  yet  been  decided  whether  the  overhead  or 
the  third-rail   system  will  be  used. 

The  electric  road  at  Angolia,  extending  to  Lake 
James.  Ind.,  has  been  bought  by  M.  B.  Kelley, 
treasurer  of  the  American  Steel  Company,  at  the 
receiver's  sale.  The  consideration  was  $6,100.  but 
there  are  debts  aggregating  $40,000.  Mr.  Kelley 
says,  he  bought  the  road  as  an  individual  investment. 

The  contract  for  all  the  material  to  be  used  in 
the  completion  of  the  Wabash  and  Rochester 
electric  railway  was  awarded  in  New  York  on  the 
27th  inst.  The  contract;  includes  rails  and  over- 
head work,  power-house  machinery  and  cars.  The 
work    of    grading    the    line    will    begin    March    ist. 


tem  of  street  railways  in  Jiquilpan.  Authority  is 
also  granted  to  extend  the  proposed  system  to  the 
towns  of  Sahuayo  and  Palma. 

The  Mexican  government  has  granted  a  concession 
to  Archbishop  Gillow  of  Puebla,  Me.xico.  for  the 
construction  and  operation  of  an  electric-light  and 
power  plant  on  his  Chiautla  hacienda,  situated  in 
that  state.  Waterpower  will  be  used  to  generate  the 
electrical  energy. 

The  Pennsylvania  men  who  contemplated  building 
an  interurban  electric  railway  between  Temple, 
Texas,  and  Helton  have  abandoned  the  project,  after 
making  a  personal  investigation  of  the  situation. 
They  asked  that  local  citizens  subscribe  to  $50,000 
of  the  stock  of  the  company,  which  proposition  was 
refused.  H. 


Texas  and  Mexico. 


Austin,  Tex..  February  25. — It  is  reported  that  an- 
other electric-light  and  power  plant  is  to  be  in- 
stalled at  Sour  Lake,  Tex.  D.  O.  Lively  can  prob- 
ably give  information  in  regard  to  the  proposed  en- 
terprise. 

An  electric-light  and  power  plant  is  to  be  installed 
at  Jasper,  Tex. 

The  City  Council  of  Monclova,  Mex..  has  awarded 
the  contract  for  the  installation  of  an  electric-Ught 
and  power  plant  at  that  place  to  Victor  M.  Braschi 
&  Bro.  of  the  City  of  Mexico.  The  plant  will  cost 
about  $roo,ooo  gold. 

The  governor  of  the  state  of  San  Luis  Potosi. 
Mexico,  has  called  for  bids  for  the  establishment  of 
a  municipal  electric-light  and  pow-er  plant  for  the 
city  of  San  Luis  Potosi. 

M.  H.  Soberon,  president  of  the  street-railway  com- 
pany at  San  Luis  Potosi.  Mexico,  has  taken  steps 
looking  to  the  converting  of  the  lines  of  that  system 
into  electric  transit.  Other  important  improvements 
to  the  system   w^ill  be   made. 

The  Guggenheim  Exploration  Company,  wdiich  is 
a  branch  of  the  American  Smelting  and  Refining 
Company,  will  install  a  large  electric  power  plant 
at  its  Santa  Barbara  mines,  situated  in  the  state  of 
Chihuahua.  Mexico. 

The  government  of  the  state  of  Coahuila.  Mexico, 
has  granted  a  concession  to  a  syndicate  of  American 
'and  Mexican  capitalists  to  build  and  operate  a  tram- 
way, to  be  operated  either  by  electricity  or  mules 
from  the  city  of  Saltillo  to  the  town  of  Villa  de 
Artega.  F.  H.  Dillon  of  Monterey.  Mexico,  can 
probably  give  information  in  regard  to  the  project. 

The  federal  government  of  ^Mexico  will  build  a 
new  telegraph  line  from  Culiacan  to  the  port  of 
Altata,  by  way  of  Navolato. 

The  government  of  the  state  of  Michoacan.  Mex- 
ico, has  granted  a  concession  to  a  sjmdicate  of  cap- 
italists for  the  construction  and  operation  of  a  sys- 


Northwestern  States. 

Minneapolis,  February  27. — Bids  will  be  received 
at  Ogden,  Iowa,  until  March  isth  for  the  construc- 
tion of  an  electric-light  plant. 

The  Union  Manufacturing,  Heating,  Lighting  and 
Power  Company's  plant  at  St.  Anthony  Park.  St. 
Paul,  Minn.,  has  been  destroyed  by  fire.  The  loss 
was   $35,000. 

The  Eau  Claire  (Wis.)  Gas  Light  Company  has 
amended  its  articles  of  incorporation,  allowing  it 
to  engage  in  the  electric-light  business  and  to  in- 
crease its  capital   from  $25,000  to  $40,000. 

The  Edison  Sault  Electric  Company  will  erect  at 
once  a  sub-station  on  Arlington  Street,  Sault  Ste. 
Marie,   Mich. 

The  Electric  Company  of  Mitchell.  S.  D..  wnll 
enlarge   and    improve  its   electric-lighting  system. 

The  Omro  (Wis.)  Electric  Light  Company  has  in- 
corporated with  a  capital  of  $10,000.  John  Chaloner 
heads   the   list   of   incorporators. 

The  Chicago,  Joliet  and  Iowa  Railway  Company 
is  to  incorporate  with  a  capital  of  $1,625,000.  An 
electric  road  may  be  built  from  Chicago  and  Joliet 
into   Iowa. 

The  Owosso  (Mich.)  Sugar  Company  will  build 
a  trolley  line  from  Prairie  Farms  to  Owosso. 

The  contract  for  the  construction  of  the  Marshall- 
town  (Iowa)  Electric  Street  and  Interurban  rail- 
way has  been  awarded  to  J.  G.  White  &  Co.  of  New 
York.  The  line  will  be  built  from  Marshalltown 
to  Grundy  Center,  and  possibly  to  Parkersburg  and 
Charles   City. 

The  Electrical  Workers'  Union  has  asked  for  an 
ordinance  in  Minneapolis  providing  for  the  insula- 
tion of  all  wires  in  the  city,  regardless  of  the  current 
to  be  carried.  R. 


Pacific  Slope. 

San  Francisco,  February  25. — The  Fort  Wayne 
Electric  Works  of  Fort  Wayne,  Ind.,  has  opened 
offices  in  San  Francisco  in  the  Crossley  Building  on 
New  Montgomery  Street. 

The  Martland  Electrical  Company  has  the  contract 
for  the  electrical  equipment  of  an  eight-story  apart- 
ment house  on  Sutter  Street  belonging  to  Edward 
B.  Hindes.     The  contract  price  is  $3,650. 

Chief  Engineer  Miller  of  the  Benecia.  Vallejo  and 
Napa  Valley  electric  road  states  that  the  road  will 
be  in  operation  by  July  4th  and  that  it  has  been  de- 
cided not  to  make  Napa  the  northern  terminus  but 
to  proceed  up  the  valley. 

Grading  will  begin  in  a  few  days  at  Los  Angeles 
on  the  new  Pacific  electric-railway  line  to  Anaheim 
Landing,  the  new  Bay  City.  The  road  will  branch 
from  the  Long  Beach  line,  about  10  miles  from  this 
city,  turning  southwest.  When  completed  it  will  be 
26  miles  long  and  the  cars  will  make  the  run  in  45 
minutes.  The  road  will  be  double-tracked,  standard 
gauge. 

Charles  G-  Glass,  the  expert  secured  by  the  City 
Council  to  ascertain  the  estimate  for  installing  an 
electric-lighting  plant  at  Long  Beach,  Cal.,  has  sub- 
mitted his  report,  placing  the  cost  at  $100,000.  No 
definite  action  has  been  taken  on  the  matter  as  yet. 

Manuel  Preria  of  Fort  Jones,  Cal.,  has  sold  his 
electric-light  plant,  which  has  been  supplying  light 
for  Fort  Jones  for  several  years,  to  the  Etna-Siski- 
you  Electric  Power  Company.  This  company  has 
its  plant  on  Fall  Creek,  and  conducts  its  electricit}' 
through  Montague  and  Yreka  to  Fort  Jones.  Sev- 
eral mines  and  mills  along  the  route  derive  their 
power  from  this  line.  The  people  of  Greenview 
are  using  every  inducement  to  bring  the  power  line 
as  far  as  their  tov.'n,  which  means  about  seven  miles 
of  wires. 

Dr.  J.  F.  Cropp  of  Walla  Walla.  Wash.,  is  behind 
a  movement  to  erett  a  new  electric-light  plant  in  that 
citj'. 

Articles  of  incorporation  have  been  filed  in  Port- 
land. Ore.,  by  the  following-named  electric  companies : 
Deschutes  Irrigation  and  Power  Company,  capital 
stock,  $2,500,000:  incorporators.  W.  A.  Munlj-,  George 
H.  Hill  and  E.  B.  Holmes.  (Tottage  Grove  Electric 
Company  of  Cottage  Grove.  Ore.,  capital  stock.  $20.- 
000;  incorporators,  H.  O.  Thompson,  William  Sheehy 
and  Katie  Sheehy.  Baker  City  Street  Railway  Com- 
pany of  Baker  City.  Ore.:  capital  stock.  $500,000; 
directorate.  C.  L.  Palmer,  Charles  W.  Hall.  Charles 
M.   Sage. 

An  additional  electric-light  and  power  plant  is  to 
be  installed  in  the  basement  of  the  Rialto  Building 
in  San  Francisco  for  the  purpose  of  suppl\-ing  the 
new^  hotel  building  which  is  to  be  erected  on  the  site 
of  the  Bishop  Block  on  Jfarket  Street  adjoining 
the  Palace  Hotel.     The  contracts  for  the  plant,  with 
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the  exception  of  the  boilers,  are  ready  to  be  signed. 
Herbert  E.  Law,  proprietor  of  both  buildings,  is  in 
the  East,  where  he  will  probably  close  contracts  for 
the  remainder  of  the  plant.  It  is  understood  that 
the  capacity  of  the  machinery  will  be  about  500 
horsepower.  Underground  conduits  will  connect  the 
two  buildings.  ■'^• 

Seattle,  Wash.,  February  25.— The  Town  Council 
of  Prineville,  Ore.,  has  closed  a  contract  with 
George  Morley  to  install  an  electric  fire-alarm  sys- 
tem covering  the  entire  city. 

S  J  Crutcher,  A.  G.  Smith,  Alexander  Gustan 
and'  William  Moreland  of  Pine  City,  Wash.,  are 
asking  the  county  commissioners  for  a  right-of-way 
for  an  electric  railway  through  Whitman  County 
from  the  Spokane  County  line  to  Colfax.  The  total 
length  of  the  road  will  be  about  75  miles. 

The  steamer  Lurline,  plying  between  Portland  and 
Astoria,  Ore.,  is  being  fitted  up  with  a  $2,000  electnc- 
lit'ht  plant.  When  completed  it  will  be  one  of  the 
finest  steamer  plants  in  the  Northwest.  A  3,000- 
candlepower  searchlight  is  being  used. 

The  citizens  of  West  Seattle,  Wash.,  are  contem- 
plating bonding  the  town  for  the  purpose  of  securing 
an  electric-light  plant  estimated  to  cost  $18,000.  A 
water  system  will  follow  the  installation  of  the  power 
plant.  ■      r^ 

The  Astoria  Electric  Company  of  Astoria,  Ure., 
has  in  contemplation  a  number  of  extensive  improve- 
ments and  extensions.  General  Manager  Coolidge 
has  ordered  two  new  boilers  with  a  capacity  of  300 
horsepower.  A  fuel  house,  with  a  capacity  of  3,300 
cubic  feet,  will  be  added. 

Construction  has  been  completed  on  the  high-teri- 
sion  electric  power  line  from  Phcenix  to  Greenwood, 
B  C  The  work  was  done  by  the  Cascade  Water 
Power  and  Light  Company.  The  distance  of  the 
new  extension  is  about  five  miles  and  is  a  three- 
phase  system.  A  private  telephone  line  has  also  been 
put  up  on  the  new  extension.  The  power  will  come 
at  a  voltage  of  22,000  and  will  be  transformed  down 
to  2,200  volts.  ,    .      _  „  , 

The  capital  stock  of  the  Snoqualmie  Falls  and 
White  River  Power  Company  has  been  increased  to 
$3,000,000. 

The  Wenatchee  Electric  Company  has  secured  a 
franchise  to  erect  poles  and  string  wires  for  the 
transmission  of  electricity  through  the  public  roads 
of  Chelan  County  and  into  Mission  and  Leavenworth, 
Wash.     The  life  of  the  franchise  is  50  years. 

A  franchise  asked  on  behalf  of  the  Snoqualmie 
Power  Company  of  Seattle,  to  furnish  power  and 
light  in  the  city  of  Bellingham,  Wash.,  has  been 
granted.  The  ordinance  provides  that,  before  the 
franchise  shall  become  operative,  the  company  rnust 
build  an  electric  railway  to  Lynden,  a  distance  of  15 

miles."  .         ^  „         A        1 

The  light  committee  of  the  city  of  Port  Angeles, 
Wash.,  has  recommended  the  abandonment  of  the 
plan  to  repair  the  old  boilers,  engine  and  engine 
house  of  the  electric-light  plant,  and  will  purchase 
new  engines  and  boilers  and  erect  a  new  power  house. 
The  necessarv  steps  will  be  taken  at  once. 

Colonel  Lunceford,  president  of  the  proposed  trol- 
ley line  from  Davenport  to  Miles.  Wash.,  is  contem- 
plating building  his  line  north  from  Davenport  to 
the  Spokane  River  near  its  junction  with  the  Colum- 
bia. .  ^  nr     1. 

G  L.  Campbell  and  associates  of  Pomeroy,  \\  ash., 
have  taken  an  option  on  the  electric-light  plant  in 
that  city,  and  if  they  are  successful  in  purchasing 
it  will  make  many  needed  improvements. 

R.  M.  Roberts  and  F.  G.  Dorety  have  incorporated 
the  .A.cme  Development  Company  with  a  capital  stock 
of  $20,000.  The  principal  place  of  business  is  m 
Seattle.  This  is  the  company  that  proposes  to  de- 
velop 15.000  horsepower  at  Sunset  Falls,  Wash.,  and 
furnish  Everett  with  electric  light  and  power.        P. 


WESTERN     ELECTRICIAN 

the  Grand  Rapids,  Holland  and  Lake  Michigan  In- 
terurban  Company,  will  succeed  the  late  G.  Stewart 
Johnson  as  manager  of  the  Grand  Rapids  Street 
Railway  Company.  He  entered  the  employment  of 
the  railway  company  as  an  office  boy  20  years  ago. 

George  Frederick  Gilbert,  since  1896  connected 
with  the  H.  W.  Johns-Manville  Company  of  New 
York  as  its  general  sales  agent  for  Northern  and 
Western  New  York,  died  of  typhoid  fever  at  St. 
Mary's  Hospital,  Rochester,  N.  Y.,  at  the  age  of  42 
years.  Mr.  Gilbert  was  a  resident  of  Lakeville,  Liv- 
ingston County,  N.  Y.  For  several  years  he  was  en- 
gaged in  the  produce  business  and  was  postmaster 
for  four  years. 

George  W.  Jackson,  general  manager  cf  the  Illi- 
nois Tunnel  Company  of  Chicago,  has  recently  sub- 
mitted his  report  to  the  commission  on  high-pressure 
water  systems  for  the  city  of  Chicago.  The  report 
is  an  elaborate  and  excellent  one,  and  evidently  Mr. 
Jackson  has  put  no  small  amount  of  time  on  its 
preparation.  It  contains  many  drawings,  figures  and 
estimates.  Among  other  things,  Mr.  Jackson  ad- 
vocates the  use  of  the  gas  engine  in  the  pumping 
plant  as  altogether  the  most  satisfactory  for  the 
purpose. 

Vice-president  William  B.  Rankine  of  the  Niagara 
Falls  Power  Company  has  announced  the  appoint- 
ment of  A.  Howell  Van  Cleve  to  be  resident  engi- 
neer of  that  company  and  its  allied  companies.  In 
this  promotion  Mr.  Van  Cleve  will  fill  the  vacancy 
caused  by  the  resignation  of  W.  A.  Brackenridge, 
who  has  been  appointed  a  member  of  the  State 
Advisory  Canal  Board.  Mr.  Van  Cleve  has  been 
connected  with  the  engineer  corps  of  the  Niagara 
Falls  Power  Company  continuously  since  April, 
1S92,  and  at  the  time  of  his  appointment  as  resident 
engineer  to  succeed  Mr.  Brackenridge  he  held  the 
position  of  assistant  engineer.  He  is  a  graduate 
of  Lehigh  University,  a  member  of  the  class  of 
iSgo,  with  the  degree  of  C.  E.,  and  before  his  con- 
nection with  the  Niagara  Falls  Power  Company  he 
had  served  on  the  engineer  corps  of  the  Lehigh 
Valley  and  the  Brooklyn  Elevated  railroads.  He 
is  a  member  of  the  Board  of  Public  Works  of  Ni- 
agara   Falls. 


PERSONAL. 

L.  R.  Notbohm  has  resigned  as  superintendent 
of  the  Washington  Water  Power  Company  at  Spo- 
kane. Wash. 

Clarence  O.  Scranton,  recently  general  passenger 
agent  of  the  Lake  Erie,  Alliance  and  Wheeling  Rail- 
road Company,  has  taken  the  position  of  auditor  of 
the  Stark  Electric  Railway  Company  at  Alliance, 
Ohio. 

Theodore  Stebbins  will  fill  the  position  of  general 
manager  of  the  Appleyard  electric-railway  lines  in 
Ohio  in  the  absence  of  General  Manager  Emory,  who 
is  in  Florida  for  the  benefit  of  his  health.  Mr.  Steb- 
bins is  well  acquainted  with  the  duties  of  the  posi- 
tion. 

George  J.  Martin  of  San  Francisco  has  been  ap- 
pointed manager  for  the  Stanislaus  Milling  and 
Power  Company  in  Modesta,  Cal..  and  has  assumed 
charge  of  the  installation  of  the  plant.  A  carload  of 
wire  for  the  power  and  electric-light  lines  has 
already   arrived    at    Stockton. 

Edward  C.  Lombard  of  Jackson,  Mich.,  a  mem- 
ber of  the  Carter-Lombard-Carter  Company,  elec- 
tricians, died  from  injuries  he  received  by  being 
struck  by  a  train  recently.  Mr.  Lombard  was  a 
well-known  electrical  engineer,  having  graduated 
from   Cornell    10  years   ago  with   high  honors. 

It  is  expected  that  Benjamin  S.  Hanchett  of 
Grand  Rapids.  Mich.,  secretary  and  treasurer  of  the 
Grand   Rapids  Railway   Company,  and   president  of 


ELECTRIC  LIGHTING. 

Williams  &  Co.  are  contemplating  putting  in  an 
electric-light  plant   at  Mountainview,   Mo. 

The  town  of  Lena,  111.,  is  agitating  the  question 
of  erecting  an  electric-light  plant  to  cost  about  $10,- 
000. 

J.  A.  Reynolds  of  Clayton,  Ga.;  has  charge  of  the 
building  of  a  municipal  electric-light  plant  for  the 
city  of  Clayton. 

The  Ballinger  Light  and  Ice  Company  of  Ballinger, 
Texas,  wants  bids  on  engines,  pumps,  shafting,  belts, 
ice   machinery,  etc. 

The  city  of  Ocilla,  Ga.,  will  receive  bids  for  30 
days  for  the  installation  of  a  $5,000  electric-light 
plant  in   that  city. 

The  Copper  Queen  Company  of  Bisbee,  Ariz.,  has 
in  contemplation  the  erection  of  a  central  electric 
plant  for  mines,  smelter,  stores  and  offices. 

It  is  reported  that  the  city  of  Sweetwater,  Tenn., 
will  expend  about  $40,000  in  city  improvements,  in- 
cluding the  installation  of  an  electric-light  plant. 

The  city  of  Goldsboro,  N.  C,  proposes  to  expend 
$10,000  in  improving  its  electric-light  plant.  A  du- 
plicate engine,  boiler  and  dynamo  will  be  installed. 

.^n  effort  is  being  made  to  establish  an  electric- 
light  and  power  plant  in  Fort  Gaines,  Ga.  M.  E. 
Peterson  is  interested  in  the  proposed  improvement. 
Garden,  Mich.,  is  to  be  lighted  by  electricity,  a 
20-year  franchise  having  been  granted  to  E.  Drisco 
and  associates  for  an  electric-light,  power  and  heating 
plant. 

The  city  of  West  End,  Ala.,  contemplates  building 
an  electric-light  plant  in  connection  with  a  system 
of  waterworks,  the  whole  improvement  to  cost  about 
$100,000. 

A  contract  for  building  an  electric-light  plant  and 
system  of  waterworks  in  Sandersville,  Ga.,  has  been 
let  to  McKenzie  &  Son  of  Augusta.  The  contract 
price  is  $39,000. 

The  application  of  the  town  of  Shell  Lake,  Wis., 
for  a  $10,000  loan  from  the  trust  fund  of  the  state 
has  been  accepted  by  the  commissioners,  and  electric 
lights  will  now  be  installed  in  the  town. 

A  Brown  has  purchased  the  controlling  interest 
in  the  Carroll  (Iowa)  electric-light  and  heating 
plant.  Plans  are  being  prepared  for  improvements, 
including  a  new  boiler  and  engine  and  a  new  dy- 
namo. 

The  Village  Board  of  Monticello,  Wis.,  has 
adopted  a  resolution  in  favor  of  bonding  the  village 
for  $8,000  to  build  and  operate  an  electric-light_  plant. 
A  popular  vote  will  be  taken  on  the  proposition  on 
March   nth. 

The  Economy  Light  and  Power  Company  of  Joliet, 
111.,  is  about  to  install  two  i  ,000-horsepower  steam- 
turbine  engines  at  the  Jackson  Street  power  house. 
They  will  be  used  to  reinforce  the  plant  when  ice 
or  other  difficulties  cut  off  the  usual  flow  of  water. 
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ELECTRIC  RAILWAYS. 

The  city  of  Canton,  111.,  has  passed  an  ordinance 
granting  permission  to  the  Illinois  Central  Electric 
Railway  Company  to  construct  and  operate  an  elec- 
tric street  railway  in  Canton.  The  company  is  also 
given  permission  to  erect  the  necessary  buildings 
and  transrriission  lines  for  furnishing  electric  power 
for  commercial  purposes. 

The  county  commissioners  of  Adams  County, 
Colo.,  have  granted  a  franchise  to  Tom  L.  Johnson 
&  Co.  of  Cleveland  for  an  electric  railway  to  pass 
from  the  southern  boundary  of  Adams  County  to 
Brighton,  Colo.  This  is  the  first  move  in  carrying 
out  the  proposed  plan  of  connecting  Denver  with 
cities  and  towns  in  Northern  Colorado. 

The  Frankfort  and  Versailles  Traction  Company 
now  has  about  seven  miles  of  road  in  operation  in 
Frankfort,  Ky.,  and  it  is  proposed  to  add  four  miles 
more  in  order  to  reach  the  factories  and  distilleries, 
which  are  not  now  reached  by  any  line.  The  com- 
pany has  the  right  of  eminent  domain  and  is  pos- 
sessed of  other  advantages  that  will  make  it  an  ex- 
cellent property. 

The  proposed  interurban  line  from  Lafayette  to 
Danville,  III.,  will  be  built  this  season  by  the  Foun- 
tain-Warren Traction  Company.  The  enterprise  was 
projected  last  year  and  considerable  of  the  pre- 
liminary work  has  been  done.  It  is  further  given 
out  that  the  bonds  have  been  disposed  of  at  a  good 
margin  and  that  sufficient  money  has  been  secured 
not  only  to  construct  but  equip  the  line. 

The  proposed  electric  railway  between  Springview 
and  Newport,  Neb.,  is  almost  assured.  At  a  meet- 
ing of  the  most  prominent  men  in  the  enterprise 
it  was  estimated  that  $100,000  can  be  raised  by 
Springview  citizens,  and  probably  half  this  amount 
can  be  raised  at  Newport.  The  remainder  of  the 
proposed  $300,000  capital  is  to  be  raised  by  eastern- 
ers who  are  financing  the  enterprise. 

The  Tri-city  Railway  Company,  serving  Rock 
Island  and  Moline,  111.,  and  Davenport,  Iowa,  is 
perfecting  plans  for  concentrating  all  its  power-gen- 
rating  plant  into  one  large  station  on  the  site  of 
the  present  plant  in  First  Avenue,  Rock  Island, 
from  which  it  will  be  able  to  furnish  current  for  the 
operation  of  all  its  lines  in  the  three  cities.  At  the 
present  time  the  Rock  Island  plant  only  furnishes 
sufficient  power  for  the  operation  of  the  cars  on  the 
Illinois  side  of  the  river,  and  it  has  been  found 
necessary  to  obtain  power  from  the  People's  Power 
Company  for  the  operation  of  the  lines  in  Davenport. 
The  improvements  will  involve  a  large  investment 
of  capital  and  will  be  made  gradually  ,so  as  not  to 
interfere  at  all   with  the  traffic  of  the  company. 


TELEGRAPH. 


The  Western  Union  Telegraph  Company  is  handi- 
capped in  Chicago  by  the  strike  of  100  or  more 
messenger  boys.  The  situation  for  a  time  was  quite 
serious,  as  in  several  instances  emergency  messen- 
gers were  held  up  by  the  youthful  strikers,  who 
took  the  telegrams  and  destroyed  them.  Action 
was  brought  to  bear  based  on  the  interstate-com- 
merce law,  by  which  Judge  Kohlsaat  issued  an  in- 
junction restraining  the  boys  from  interfering  with 
the  business  of  the  Western  Union,  American  Dis- 
trict,  or   Illinois   District  Telegraph   Companies. 


SPACE    TELEGRAPHY. 

After  a  period  of  experimentation  lasting  six 
months,  space-telegraph  communication  has  at  last 
been  established  by  the  government  between  Fort 
Wright,  Fishers  Island  and  Fort  Schuyler,  New 
York,  a  distance  of  97  miles.  Messages  of  1,000 
words  were  exchanged  at  the  rate  of  30  words  a 
minute,  and  it  is  said  that  they  could  be  distinguished 
as  readily  as  a  land  message  through  wires.  The 
new  apparatus  will  be  taken  to  Alaska  for  use  in 
communicating  between  Nome  and  St.  Michaels, 
where  it  is  impossible  to  establish  ground  lines  dur- 
ing the  winter,  on  account  of  the  destruction  of  the 
pole   lines   by   ice. 


PUBLICATIONS. 


Multipolar  direct-current  engine-type  generators 
as  built  by  the  Sprague  Electric  Company  of  New 
Y''ork  city  are  the  subject  of  a  recent  bulletin  from 
that  company.  These  generators  have  been  designed 
^^■ith  the  end  in  view  of  meeting  the  most  exacting 
of  modern  requirements.  The  details  of  the  con- 
struction of  this  type  of  machine  are  fully  set  forth 
in  the  bulletin.  The  sizes  range  from  25  to  200 
kilowatts  capacity  and  the  weights  from  3,400  to 
22,800  pounds. 

Number  i.  Vol.  I.,  of  the  Technical  World  has  ap- 
peared. The  Technical  World  is  a  journal  published 
in  the  interests  of  science  and  engineering  by  the 
American  School  of  Correspondence  of  Armour  In- 
stitute of  Technology,  Chicago.  The  publication  is 
to  be  issued  monthly  and  is  intended  not  only  for 
the  student  but  for  the  man  interested  in  technical 
matters  generally.  The  leading  article  is  by  Pro- 
fessor Robert  A.  Millikan  of  Chicago  University 
upon  the  subject  of  radium.  Pictures  of  Professor 
and   Mrs.   Curie  and   Marconi  are  contained  in  the 


March  5,  1904 


WESTERN    ELECTRICIAN 


205 


first  issue.     The  magazine  is  handsomely  illustrated 
and    makes    a    creditable    appearance. 


MISCELLANEOUS. 


The  District  of  Columbia  appropriation  bill  for 
the  fiscal  year  1905,  as  reported  to  the  House  of 
Representatives,  carries  with  it  the  following  ap- 
propriations for  the  electrical  department:  Electric 
arc  lighting,  $83,700;  general  supplies  and  repairs, 
$15,000;  placing  wires  underground,  $35,000;  ex- 
tension of  fire-alarm  telegraph,  $5,000;  salaries, 
$16,220. 

Oskar  Huber,  director  of  works  of  the  Lewis  and 
Clark  Centennial  Exposition,  is  preparing  a  design 
for  an  electric  clock  with  dials  50  feet  in  diameter, 
to  be  suspended  in  the  air  300  feet  above  the  ground, 
and  held  in  place  by  a  stationary  balloon;  the  size 
and  lifting  power  of  the  balloon  are  not  stated. 
The  dials  and  the  figures  will  be  illuminated  at 
night  by  electricity,  and  it  will  be  possible  to  notice 
the  time  from  any  part  of  the  fair  grounds.  Mr. 
Huber  is  also  working  on  the  plans  for  an  electric 
tower  300  feet  in  height,  to  be  used  for  searchlight 
effects. 

Samuel  L.  Grace,  United  States  Consul  at  Fu- 
chau,  China,  says  that  that  city  has  no  system  of 
lighting  its  streets  and  public  buildings.  Kerosene 
is  being  e.xtensively  used  by  the  better  class  of  Chi- 
nese, and  there  is  a  great  demand  for  foreign-made 
lamps.  Many  of  these  are  of  very  cheap  quality  and 
are  really  unsafe  to  use.  Most  of  the  natives  use 
small  cups  or  tumblers  about  three-fourths  full  of 
oil,  with  a  small  piece  of  wood  floating  on  the 
surface  of  the  oil,  through  which  a  tin  tube  contain- 
ing a  round  wick  is  placed.  This  is  a  very  common 
form  of  lamp  in  which  tea  oil  is  burned,  and  is 
utterly  unfit  for  kerosene. 


Mohawk  Street.  These  quarters  will  include  an 
office,  show  room,  exhibition  room  and  stock  room, 
with  a  complete  stock  of  lamps  and  supplies  to 
meet  the  requirements  of  the  trade  in  this  territory. 

Sealed  proposals  are  being  invited  by  the  Interior 
Department  until  March  23d  for  furnishing  the 
United  States  Indian  school  at  Phcenix,  Ariz.,  with 
a  quantity  of  electrical  material,  including  wire,  in- 
sulators, switches,  plugs,  rosettes  and  sockets,  dry 
batteries,  etc.,  a  full  list  of  which,  together  with 
blank  forms  of  proposal,  may  be  obtained  upon 
application  to  Charles  W.  Goodman,  superintendent 
of  the  school. 

William  Roche,  42  Vesey  Street,  New  York  city, 
has  leased  the  top  floor  of  the  building  at  52  and 
54  Park  Place,  to  enable  him  to  concentrate  and 
handle  the  various  branches  of  his  business.  Mr. 
Roche  is  the  inventor  and  manufacturer  of  the  New 
Standard  dry  battery  and  also  handles  many  other 
electrical  devices,  such  as  storage  cells  for  telephone, 
launch  and  automobile  work,  plugs,  gas  lighters, 
electric  alarm  clocks,  "handy  electric  matches"  and 
many  other  electrical  specialties  of  a  similar  nature. 

W.  H.  Coverdale  &  Co.  have  been  incorporated  to 
do  a  general  engineering  and  contracting  business, 
with  offices  at  66  Broadway,  New  York.  Their  or- 
ganization includes  engineers  of  experience  in  all 
matters  relating  to  the  design  and  construction  of 
steam  and  electric  railroads,  lighting  and  power  plants, 
coal  and  ore-handling  machinery,  etc.  Mr.  Cov- 
erdale was  for  many  years  in  the  engineering  de- 
partment of  the  Pennsylvania  lines  west  of  Pitts- 
burg and  was  track-elevation  engineer  of  that  com- 
pany in  Chicago  during  1898-99.  He  was  also 
prominently  identified  with  the  construction  of  the 
Westinghouse  shops  at  East  Pittsburg,  and  for  the 
last  three  years  has  been  civil  engineer  for  a  New 
York  firm  of  engineers  and  contractors. 


TRADE  NEWS. 

The  switchboard,  batteries  and  central-station  ap- 
paratus of  the  Houston,  Te.x..  fire-alarm  telegraph 
system  having  been  recently  destroyed  by  fire,  the 
city  will  soon  advertise  for  proposals  for  installing 
a  new  system. 

The  Nernst  Lamp  Company  has  appointed  G.  E. 
Bennett  to  act  as  district  sales  manager  of  its  Buf- 
falo  district   office,    recently   established   at   17  West 


BUSINESS. 


The  M'edora  Milling  Company  of  Medora,  Ind., 
reports  good  demand  for  its  heavy  chestnut  fence 
posts  and  heavy  guy  stubs  for  special  duty  with 
electric  railways,  for  which  they  are  so  well  adapted. 

The  Electric  Appliance  Company,  Chicago,  has 
just  issued  a  folder  picturing  and  describing  the 
Greenwood  safety  wire  guard  for  which  it  is  selling 


agent.     This   guard   has  many  features   of  value  to 
the  electric-light  man  and  contractor. 

Although  weather  conditions  recently  have  not 
been  ideal  for  the  sale  of  wires  and  cables,  the 
Indiana  Rubber  and  Insulated  Wire  Company  of 
Jonesboro,  Ind.,  says  that  it  has  continued  to  enjoy 
a  brisk  demand  for  its  various  products,  working 
its  shops  to  their  full  capacity  to  turn  out  orders. 
A  large  spring  trade  is  looked  for. 

A  prominent  manufacturer  of  electrical  machinery 
for  high-tension  work  made  a  report  recently  on 
a  test  of  a  high-tension  insulator  made  by  the  Hem- 
ingray  Glass  Company  of  Covington,  Ky.  This  in- 
sulator, it  is  said,  stood  a  test  of  120,000  volts  with- 
out a  breakdown.  The  Hemingray  company  nat- 
urally is  very  proud  of  this  record  and  has  received 
many  congratulations.  In  addition  to  making  insu- 
lators for  high-tension  work,  the  Hemingray  com- 
pany produces  standard  screw-glass  insulators  for 
all  other  purposes. 

The  instrument  department  of  the  Wagner  Elec- 
tric Manufacturing  Company  of  St.  Louis  is  now 
prepared  to  handit  a  reasonable  volume  of  portable 
and  switchboard-instrument  repairs  and  instrument 
calibrations  of  any  kind.  In  the  manufacture  of  its 
own  standard  portable  and  switchboard  instruments 
it  has  been  found  necessary  to  equip  the  plant  with 
complete  standards,  and  this,  therefore,  makes  pos- 
sible doing  some  calibrating  and  repair  work  on 
other  types  of  instruments.  This  announcement  is 
being  made  to  the  trade  reasonably  near  St.  Louis, 
and  any  work  of  the  character  described  sent  the 
company  will  receive  prompt  and  careful  attention. 

W.  C.  Sterling  &  Son  of  Monroe,  Mich.,  are  now 
entering  their  twenty-fifth  year  in  the  cedar  business. 
They  started  with  a  small  cedar  yard  at  Monroe 
and  have  enlarged  their  business  every  year  since, 
until  now  they  have  11  yards  in  Michigan,  carrying 
about  7S,ooo  cedar  poles.  150,000  cedar  ties  and 
80.000  posts,  besides  their  large  stock  of  cedar 
shingles.  Their  spring  trade  is  rapidly  opening 
up  and  they  report  some  large  sales.  They  are 
in  a  good  position  to  close  a  contract  with  an 
electric  road  for  all  its  ties,  poles  and  posts  for 
prompt  shipment.  They  carry  a  "special  .A."  tie,  as 
they  have  named  it,  for  electric  roads,  and  have 
met  with  good  success  in  putting  them  on  the  mar- 
ket. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


752,643.  Electric  Pump  for  Switching  Mechanisms. 
Walter  J.  Bell,  Los  Angeles.  Cal..  assignor  of 
one-half  to  Leon  F.  Moss,  Los  Angeles,  Cal. 
Application    filed    July    31,    1903. 

Solenoid  magnet  armatures  are  so  arranged  that  they 
automatically  open  and  close  check  valves  as  the  circuits 
are  energized   and   de-energized. 

752,652.  Electrical  Apparatus  for  Registering  the 
Discharge  of  Liquids  by  Pumps.  Hans  J.  S. 
Cassal,  London,  England,  assignor  to  the  Liquid 
(Electric)  Register  Syndicate,  London,  England. 
Application  ffled  March  17,   1903. 

Combined  with  a  reciprocating  contact  rod  adapted  to 
be  connected  to  the  piston  rod  of  a  pump,  is  a  plate  mov- 
able with  respect  to  the  rod  and  provided  with  a  number 
of  contact  strips  arranged  in  converging  lines.  Means 
for  adjusting  the  plate  transversely  with  respect  to  con- 
tact rod  in  accordance  with  the  stroke  of  the  pump  are 
supplied.  Also  a  register  electrically  connected  with  the 
contact   strips. 

752,659.  Safety  and  Signaling  Device  for  Hoisting 
Mechanism.  William  N.  Dickinson,  Jr.,  Chi- 
cago, 111.,  assignor  to  the  Otis  Elevator  Com- 
pany, New  York,  N.  Y.  Application  filed  Jan- 
uary 4,   1902. 

A  safety  switch  on  the  car  and  in  series  with  the  con- 
trolling circuit  is  arranged  to  be  opened  by  imposing  the 
weight  of  the  attendant,  the  switch  being  normally  in 
closed    relation  with   respect   to  the  circuit. 

752.689.  Electrically  Propelled  Vehicle.  Louis  Krie- 
ger,  Courbevoie,  France.  Application  filed  Feb- 
ruary 26,    1903. 

In  a  motor  vehicle,  carrying  a  prime  mover,  is  a  dynamo 
and  an  electric  motor,  the  dynamo  and  motor  serving  to 
transmit  the  energy  of  the  prime  mover  to  the  driving 
member  of  the  vehicle.  The  dynamo  has  several  main 
field  coils  and  a  series  field  coil  wound  in  opposition  to 
the  main  coils,  one  of  the  main  coils  being  in  shunt  with 
the  terminals  of  the  dynamo.  A  battery  is  in  circuit 
with  the  other  main    coil. 

752.690.  Method  of  Producing  Sparks  in  the  Cylin- 
ders of  Internal-combustion  Engines.  Leon  J. 
Le  Pontois,  New  Rochelle,  N.  Y.  Application 
filed  August  22,  1903. 

Ignition  is  brought  about  by  delivering  two  or  more 
alternating  currents  differing  in  phase  from  each  other 
to  a  multiple  circuit-breaker  located  in  the  combustion 
chamber  and  causing  the  breaker  to  interrupt  their  re- 
spective circuits  simultaneously  so  that  the  total  heat 
value  of  the  spark  or  sparks  produced  at  any  given  time 
is   almost  constant. 

752.691.  Inductor  Alternator.  Leon  J.  Le  Pontois, 
New  Rochelle,  N.  Y.  Application  filed  August 
22,    1903. 

Oppositely  polarized  pole  pieces  separated  from  each 
other  co-operate  with  an  inductor  arranged  between  the 
pole  pieces.  Polar  projections  on  the  inductor  are  placed 
opposite  each  other,  with  means  for  moving  the  pole 
pieces  and  the  inductor  relatively  to  each    other. 

752.692.  Polyphase  Magneto  Alternator.  ■  Leon  J.  Le 
Pontois,  New  Rochelle,  N.  Y.  Application  filed 
November  7,    1903. 

A    polyphase    alternating- current    generator    consists    of 
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permanently  magnetized  circular  steel  shells,  each  shell 
having  inner  polar  projections.  Pole  pieces  displaced 
with  respect  to  each  other  arc  mounted  on  the  shells. 
Coils  on  the  pole  pieces  and  a  rotating  inductor  in  the 
air  gap  between  the  polar  projections  and  the  pole  pieces 
complete    the    apparatus. 

752,696.     Electric  Cord  Adjuster.    Jonathan  E.  Mas- 
terson,   Spokane,   Wash.    Application   filed    May 
23>    1903- 
A  spool  attachment  on  the  device,  which  is  mounted  on 
the    incandescent    lamp    casing,    winds  up    the  cord. 


NO.    752,761. MULTIPLE-SWITCHBOARD    SYSTEM. 

752,710.  Means  for  Synchronizing  the  Instruments 
of  Telephone  Systems.  Hope  Redmon,  Rufus 
L.  Hall  and  Robert  H.  Conway.  Cynthiana, 
Ky.     Application   filed    September    17,    1903. 

The  device  contains  an  electromagnet  whose  armature 
carries  a  feed  pawl.  A  stop  connected  with  the  arma- 
ture trips  a  detent  pawl,  which  regulates  the  action 
of  the  feed  pawl.  A  permanent  magnet  is  pivotally 
mounted  upon  and  carried  by  the  armature  and  con- 
trolled by  a  change  of  polarity  in  the  electromagnet. 
Means  for  normally  limiting  the  amplitude  of  move- 
ment of  the  armature  are  adapted  to  be  thrown  out  of 
action  by  reverse  movement  of  the  permanent  magnet 
for  tripping  the  detent  pawl  to  admit  of  synchronizing 
all  the  instruments  of  a  system. 

752,719.     Automatic    Signaling    System    for    Electric 

Railways.     Harry  B.  Snell,  Cement  City,  Mich., 

assignor  to  the  Snell  Electric   Signal   Companj-. 

Application  filed   July   17,   1903. 

Indicating    mechanism    located    at    opposite    ends    of    a 

block    are    each    provided    with    a    dial    and    a    rotatable 

shaft  carrying  an  indicator  hand  and  an  oppositely  toothed 

ratchet  wheel.     A  pair    of  pivoted    armatures    adapted    to 

be   actuated  independently  to  engage  a  ratchet  wheel  and 

rotate    it    intermittently    in    either    direction     are   operated 

by  electromagnets  in  branch  ci^uits  from  the  trolley  line. 

Switch    devices   at  the    ends  or  the    block  are    adapted  to 

control   the   circuits  to   cause   the   mechanisms  to   indicate 

at   both    end?    pf    the    block    the    number   of    cars    having 

entered. 


7S^.7^2-  Switchboard.  Alfred  Stromberg,  Chicago, 
111.,  assignor  to  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company,  Rochester,  N.  Y. 
Application  filed  May  13,  1902. 

In  a  multiple  switchboard  are  combined  a  front  ver- 
tical support  formed  in  one  integral  piece  provided  with  a 
number  of  horizontal  rows  of  plug  openings.  Test 
thimbles  within  the  plug  openings  carry  lugs,  while  the 
support  is  provided  with  an  equal  number  of  correspond- 
ing recesses  within  which  the  lugs  may  be  received  to  pre- 
vent rotation  of  the  test  thimbles, 

752,737-  Trolley.  Thomas  F.  Wetton,  Newark, 
Ohio,  assignor  of  one-half  to  Charles  E.  Krebs, 
Newark,  Ohio.  Application  filed  October  27 
1903. 

The  trolley  wheel  is  arranged  between  forked  members 
on  the  harp,  a  shaft  carr>'ing  the  wheel  being  journaled 
in   the   fork  members. 

752,761.  Multiple-switchboard  System.  William  M. 
Davis,  Chicago,  111.,  assignor  to  the  Stromberg- 
Carlson  Telephone  Manufacturing  Company, 
Rochester,  N.  Y.  Application  ■  filed  December 
7,   1900. 

Means  at  the  exchange  for  increasing  the  energization 
of  one  of  the  coils  of  a  differentially  wound  line  relay 
with  respect  to  the  other  to  effect  the  operation  of  the 
relay  to  cut  out  the  line  indicator  are  the  prominent 
features.  Jack  switches  provided  with  s^vitch-contact  parts 
are  connected  with  the  limbs  of  the  telephone  line,  while 
a  third  contact  part  acting  as  a  testing  means,  is  located 
in  front  of  the  jack  switches,  but  normally  insulated 
therefrom  and  from  the  line.      (See  cut.) 

752,768.  Temperature-regulating  Apparatus.  Adam 
M.  Goodwin,  Pittsburg,  Pa.,  assignor  to  the 
Goodwin  Compan}',  Pittsburg,  Pa.  Application 
filed   July  22,    1903. 

A  melting  tank  is  heated  by  fuel,  the  supply  of  which 
is  regulated  by  a  valve  operated  by  an  electromagnet.  A 
thermostatic  arrangement  within  the  tank  opens  or  closes 
the  electric  circuit  of  the  magnet,  according  to  -the  tem- 
perature rise  or  fall  within. 

752,812.  Electric  Block-signal  System.  Charles  W. 
S.  Turner,  Mountville,  Va.  Application  fiJed 
April   3,   1903. 

A  rail  divided  by  insulation  into  sections  or  blocks, 
each  of  which  forms  an  electrical  conductor,  is  combined 
with  a  second  electrical  conductor  insulated  therefrom  and 
running  substantially  parallel,  but  crossing  and  recross- 
ing  at  inten.-als.  Trolleys  comprising  independent  sets  of 
contacts  are  alternately  brought  into  operation  so  that 
the  intermediate  contacts  engage  the  rail,  while  the  others 
alternately  engage  the  outside  and  inside  portions  of  the 
crossing    conductor. 

752,820.  Dynamo  Brush.  Max  Bunnig,  Gardelegen, 
Germany.    Application  filed  October  5,  1903. 

Metallic  dust  and  tar  are  pressed  into  form,  being  then 
heated  to  a  temperature  for  coking  the  tar. 

752,822.  Alarm  Signal  for  Railway  Trains.  Hugh 
E.  Butler  and  Joab  L.  McCoIlum,  Atlanta,  Ga. 
Application    filed    November    12,    1903. 

In  an  alarm  mechanism  for  indicating  the  parting  of 
the  cars  of  a  railway  train  there  is  an  operating  cord 
connected  with  one  of  the  cars  and  extending  rearwardJy 
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over  the  rear  cars  of  the  train.  An  alarm  circuit  and  cir- 
cuit-controlling apparatus  for  the  alarm  circuit  with  which 
the  rear  end  of  the  cord  is  detachably  connected  rings  an 
electric    bell   if  the   train   parts. 

752,824.  Electric-railway  Switch.  Harry  H.  Chan- 
dler, Waltham.  Mass.  Application  filed  October 
24,  1903. 

An  insulated  section  of  track  includes  a  pair  of 
switches.  An  electric  circuit  connected  to  the  insulated 
section  of  track  is  adapted  to  energize  a  magnet  which 
operates  the  tongue   of  the   switch. 

752.832.  Sparking  Apparatus  for  Explosive  Engines. 
Lincoln  H.  Fey,  Northfield,  Minn.  Application 
filed    February' 19,    I903- 

An  oscillating  electrode  operated  by  a  pawl  and  ratchet 
makes    and    breaks    the    circuit    to    produce    the    spark. 

752.833.  Attachment  Plug.  Philip  H.  Fielding,  New 
York,   N.   Y.     Application  filed  June  27,  1903. 

An  attachment  plug  for  lamp  cords  is  described. 

752.834.  Electrical  Receptacle.  Philip  H.  Fielding, 
New  York,  N.  Y.  Application  filed  June  27, 
1903. 

The  receptacle  is  adapted  to  fasten  directly  to  the 
exterior    of   an    electrical    conduit    and    engage    the    wires 

through   an   opening   in  the    wall  of    the    conduit. 
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NO.    752,839. — AXLE    LIGHTING    SYSTEM. 

2.839.  System  of  Electric  Train  Lighting.  David 
C.  Henry,  Denver,  Colo.,  assignor  to  the  Henry 
Electric  Equipment  Company,  Denver,  Colo. 
Application   filed   September  23.   1901. 

In  an  axle-generating  and  translating  system  a  num- 
ber of  armatures  are  mounted  on  a  bushing  adapted  to 
be    secured    to   the    axle    of   the    car    truck.      (See    cut.) 

2.840.  Flexible  Conducting  Cord.  Howard  B. 
Holmes,  Evanston,  111.,  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application  filed 
January  27,   1902. 

A  flat  spring-metal  wire  of  great  tensile  strength  and 
toughness  is  wound  helically  upon  a  core  and  forms  a 
conducting  strand  for  the  cord.  A  protective  insulating 
covering  surrounds  the  helical   conductor.      (See   cut.) 

,2,843.  Signaling  Apparatus.  Robert  B.  Kernohan, 
Pittsburg,    Pa.    Application   filed  May  23,    1903. 

Combined  with  a  main  electric  circuit  is  an  auxiliary 
circuit.  A  fluid-pressure  main  contains  a  signal  whistle. 
An  electromagnet  in  the  auxiliary  circuit  operates  a 
valve  opening  into  the  whistle,  and  a  switch  makes  and 
breaks  connection  between  the  main  and  auxiliary  cir- 
cuits. 

[,858.  Electromagnetic  Switch  Device  for  Appa- 
ratus for  Magnetically  Recording  and  Strength- 
ening the  Reproduction  of  Speech,  etc.  Peder 
O.  Pedersen,  Copenhagen,  Denmark.  Applica- 
tion filed  June  21,  1901. 

In  two  circuits,  each  containing  transmitting  and  re- 
ceiving apparatus,  is  a  paramagnetic  body  adapted  to 
receive  magnetic  cords  of  electrical  impulses  or  signals 
traversing  either  of  the  circuits,  and  means  whereby  the 
signals  recorded  by  either  of  the  circuits  in  the  body  are 
reproduced   and    augmented   in   the   other    circuit. 

j,894.  Selective  Signaling.  Reginald  A.  Fessen- 
den,  Fort  Monroe,  Va,,  assignor  to  the  National 
Electric  Signaling  Company,  Pittsburg,  Pa.  Ap- 
plication filed  December  29.   1902. 

By  radiating  prolonged  series  of  electromagnetic  waves 
from  the  space-telegraph  sending  station  in  groups  of  a 
predetermined  frequency  lower  than  the  frequency  of  the 
waves  forming  the  groups,  selective  signaling  may  be 
accomplished.  The  waves  are  received  at  a  receiving 
station  on  a  current-operated  receiver  and  produce  indi- 
cations or  signals  at  the  receiving  station  by  selecting 
groups  of  the    predetermined    frequency. 

2.895.  Signaling  by  Electromagnetic  Waves.  Regi- 
nald A.  Fessenden.  Pittsburg.  Pa.,  assignor  to 
the  National  Electric  Signaling  Company,  Pitts- 
burg. Pa.     Application  filed  March  14,   1903. 

At  a  station  are  two  conductors  and  a  receiver  for 
electromagnetic  waves,  the  conductors  being  adapted  to 
oppose  the  effects  on  the  receiver  produced  by  disturb- 
ing electrical  impulses  while-  permitting  waves  of  the 
desired    periodicity    to    affect    the    receiver. 

2,909.  Telephone  Signaling  Mechanism.  Oscar  O. 
Lee.  Chicago,  111.  Application  filed  January  11, 
19CO. 

The  signaling  apparatus  is  normally  in  circuit  with  the 
line  wires,  but  the  battery  and  induction  coil  operating 
the  vibrator  are  thrown  into  a  talking  circuit  upon  move- 


ment of  the  receiver  support  to  its  limit  of  upward  move- 
ment. 

752,923.  Electric  Telegraph  System.  Charles  Adams- 
Randall,  New  York,  N.  Y.  Application  filed 
September  6,   1902. 

A  double-wound  coil  is  contained  in  the  main-line  cir- 
cuit which  is  inductively  grounded  through  the  medium 
of  the  coil,  one  side  of  the  helix  being  connected  in  the 
line  and  mechanically  ungrounded.  Alternating-current 
impulses  are  used  for  the  signals, 

752,942.  End-cell  Switch.  John  W.  Achard,  Phila- 
delphia, Pa.,  assignor  to  the  Electric  Storage 
Battery  Compan}'.  Philadelphia,  Pa.  Application 
filed   May    17,    1902. 

The  brush  consists  of  carbon  and  an  embedded  con- 
ductor arranged  transversely  of  the  brush  which  operates 
to  decrease  and  increase  the  resistance  of  the  brush 
throughout  its  depth. 

753,027.  Oscillating  Electric  Fan.  Jacob  Amrom, 
New  York,  N.  Y.,  assignor  of  one-half  to  David 
Euer,  New  York,  N.  Y.  Application  filed  June 
27.    1903. 

An  electrically  operated  fan  is  mounted  on  an  oscilla- 
tive  cylindrical  fan-support  having  a  recess  in  its  wall. 
A  pivoted  armature  is  provided  with  a  lever  engaging  the 
recess  and  an  electromagnet  with  retracting  spring  and 
circuit-making  and  breaking  device  for  oscillating  the 
armature. 

y'S'iS'ZS-  Combined  Percussion  and  Electric  Primer. 
Thomas  G.  Bennett  and  William  Mason.  New 
Haven,  Conn.,  assignors  to  the  Winchester  Re- 
peating Arms  Company,  New  Haven,  Conn. 
Application  filed  November  23,  1903. 

An  electric-firing  device  is  combined  with  a  percussion 
primer  for  assuring  the  discharge  of  the  cartridge  by 
either  one  or  the  other  means. 

753,062.  Microphone.  Pierre  Germain,  Fontenay 
aux  Roses,  France.  Application  filed  October  7, 
1899- 

Granulated  material  in  the  transmitter  chamber  is  com- 
posed of  a  mixture  of  carbon  and  some  metal  of  good 
conductivity.  Means  for  applying  heat  to  the  material 
and  means  within  the  chamber  to  eliminate  the  oxygen 
are  the  other  features. 

753,067.  Telephone  ■  or  Telegraph  System.  Robert 
Hamilton,  Milton,  Mass.  Application  filed  Feb- 
ruary   10,    1903. 

Each    station    contains   an    instrument    normally  on     an 

open    circuit.      vV    normally    open    switch    at    each  station 

can    be    operated    by    a    subscriber    at    any    other  station 
to  connect   his   instrument  with   the   first. 

753.09I-     Governing  Mechanism  for  Internal-.combus-; 
tion    Engines.     Walter     J.     McVicker,     Rogers, 
Neb.     Application   filed    March   7,    1903. 

A  centrifugal  device  on  the  flywheel  of  the  engine 
operates  to  open  the  circuit  of  the  igniter  when  the  speed 
reaches   a   predetermined    point. 

753.134-  Electrical  Illuminating  Device  for  Show- 
windows.  John  H.  Goehst,  Chicago,  111.  Ap- 
plication filed  May  6,  1903. 

A  casing  opened  at  one  side  is  provided  on  the  inner 
face  of  its  side  wall  with  interior  reflector  and  a  lamp- 
support  extending  across  and  detachably  secured  to  the 
side  walls.  The  casing  is  made  wider  at  its  open  side  than 
at  the  part  to  which  support  is  attached,  whereby  the 
support,  sockets  and  wiring  may  be  removed  from  the 
casing  or  assembled  structure. 


753.157-  Railway  Block  System.  Joseph  Morton, 
New  Westminster,  Canada.  Application  filed 
October  19,  1903. 

An  electric  bell-ringing  mechanism  on  the  locomotive 
has  its  circuit  operated  by  upwardly  projecting  members 
on  the  track,  which  may  be  moved  in  or  out  of  the  path 
of    the    mechanism. 

7'SZ,^'^Z-  Telephone  Selecting  Device.  William  D. 
Watkins,  San  Jose,  Cal.,  assignor  to  the  Watkins 
Manufacturing  Company,  San  Jose,  Cal.  Ap- 
plication filed  August  29.  1902. 

A  pair  of  toothed  disks  with  means  for  imparting  a 
step-by-step  movement  to  one  disk  and  an  oscillatory 
movement  to  the  second  disk  co-operates  with  a  locking 
arm  for  engaging  the  clapper  rod  of  the  telephone  call- 
bell.  A  catch  holds  the  locking  arm  in  position,  and 
means  carried  by  the  oscillating  disk  release  the  catch 
and  permit  the  locking  arm  to  move  from  engagement 
with  the  clapper  rod. 

753.19^-  Electric  Meter.  Thomas  Duncan,  Chicago, 
III.     Application  filed  July  11,  1901. 

The  winding  of  the  meter  produces  a  supplemental 
torque.  A  resistance  is  placed  in  circuit  with  the  wind- 
ing and  also  switching  mechanism  whereby  resistance  is 
included  in  circuit  as  turns  of  the  supplemental  winding 
are    cut    out  of  circuit   and    vice  versa.      (See   cut.) 


NO.    752,840. — FLEXIBLE   CONDUCTING   CORD. 

753.136.  Alarm  System.  John  W.  Hasburg.  Chi- 
cago, 111.,  assignor  to  the  National  Burglar  and 
Fire  Alarm  Company,  Chicago,  111.  Application 
filed  July   23,   1903. 

In  an  alarm  system  is  an  alarm  circuit  and  a  controlling 
circuit,  a  drop  being  arranged  to'  control  both  of  the 
circuits.  A  timing  device  controlled  by  the  controlling 
circuit  and  adapted  when  in  operation  to  move  the  drop 
to  inactive  position  at  predetermined  intervals  is  ar- 
ranged to  be  started  when  the  drop  is  moved  to  active 
position. 

753-138-  Portable  Electric  Lamp.  Harry  C  Hubbell, 
Brooklyn,  N.  Y.,  assignor  to  Horace  W.  Fuller. 
New  York,  N.  Y.     Application  filed  July  2,  1903. 

A  steel  cell  in  41  lamp  has  its  sides  lined  with  a 
metal  capable  of  being  amalgamated  and  contains  an 
alkaline  solution.  A  wire  projects  upward  from  the  bot- 
tom of  the  cell  and  is  protected  from  the  solution.  One 
or  more  siiver-oxid  pencils  suspended  from  the  upper 
part  of  the  wire    form   the  cathode. 


NO.    753,191. — ELECTRIC   METER. 

753»i92-  Electric  Meter.  Thomas  Duncan,  Chicago, 
111.     Application   filed  July   18,    1901. 

A  motor  meter  is  provided  with  an  armature  winding, 
a  commutator  for  the  armature,  commutator  brushes  for 
engaging  the  commutator  to  connect  the  armature  in  cir- 
cuii,  a  detachable  support  for  the  commutator  brushes,  a 
sleeve,  and  a  screw  passing  through  it  into  engagement 
with  the  detachable  support. 

753,193.  Electric  Meter.  Thomas  Duncan,  Lafay- 
ette, Ind.    Application  filed  October  23,  1903. 

Details  are  described  of  a  meter  whose  armature 
is  carried  on  a  spindle  formed  in  three  sections,  one  carry- 
ing the  armature,  one  the  commutator  and  one  the  worm 
for  operating  the   measuring  element. 

1SZ,^9^-  Electric  Meter.  Thomas  Duncan,  Lafay- 
ette, Ind.     Application  filed  January  2,   1904. 

An  auxiliary  coil  for  adjusting  the  voltage  of  the  meter 
is  a   feature  of  the  invention. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  Slates  Patent  Office)  that  expired  on 
March    i,    1904: 

358,464.  Galvanic  Battery.  J.  B.  Pcrreur-Lloyd,  Paris, 
France. 

358,493.  Regulator  for  Induction  Coils.  Marmaduke  M.  M. 
Slattery,    Woburn,    Mass. 

358,492.  Sealing  in  of  Wires  for  Incandescent  Lamps.  Mar- 
maduke  M.    M.    Slattery,   Woburn,    Mass. 

358.511.  Thermostat.      Edgar    W.    Upton,    Peabody,    Mass. 

358.512.  Suspended  Conductor  for  Electric  Railways. 
Charles  T.   \'an  Depoele,  Chicago,   III. 

358.518.  Binding  Post.  George  Westinghouse,  Jr.,  Pitts- 
burg,   Pa. 

358.519.  Electropneumatic  Interlocking  Apparatus.  George 
Westinghouse,    Tr.,   Pittsburg,    Pa. 

358.520.  Electric  Fluid-pressure  Engine.  George  Westing- 
house, Jr.,  Pittsburg,  Pa. 

358.521.  Electrically  Actuated  Fluid-pressure  Motor. 
George  Westinghouse,  Jr.,   Pittsburg,  Pa. 

358,592.  Insulating  Tube  for  Electric  Conductors.  C.  L. 
Chirke,  East  Orange,   N.  J. 

358.599.  Incandescent  Electric  Lamp.  Thomas  A.  Edison, 
Mcnlo  Park.  N.  J. 

358.600.  Incandescing  Electric  Lamp.  Thomas  A.  Edison, 
Menlo  Park,  N.  J. 

358,609.      Electric     Conduit.       Robert     L.     Harris,     Brooklyn, 

N.  Y. 
358,614-     Extension-table        Call-bell.         John      E.      Johnson, 

Newark,   N.   J. 
358,645.     Electric    Station-Indicating    Apparatus.      Willard  L. 

Bundv,  Auburn,  N.   Y. 
358,682.     Electric  Motor.      Malcom  W.  Long,  Harrisburg,  Pa. 
358,691.     Automatic    Electric    Fluid     Regulator.       Ransom    C. 

Page    and   Francis  H.    Soden,   Chicago,   111. 
358,694.     Transmitting  Signal  Instrument.     Frederick  Pearcc, 

New  York,   and  James  Jones,   Brooklyn,   N.    Y. 
358,713.     Electrically     Actuated     Fluid-pressure     Motor     and 

circuits  Therefor.     George  Westinghouse,  Jr.,    Pittsburg, 

Pa. 
358,753.     Method    of    and    Apparatus    for    Synchronizing   and 

Regulating  the  Movements  of  Motors.     J.  Harris  Rogers, 

Bladensburg,    Md. 
358,775.     Electrical  Apparatus  for  Operating  Valves  in  Mains. 

Fred  B,   Graves,   Rochester,   N.   Y. 
358,778.     Duct-Conduit    for    Electrical    Conductors.      Geo.    D. 

Holt  and  William  T.   McGinty,   Minneapolis,    Minn. 
358,793.     Induction    Coil.     Marmaduke    M.    M.    Slattery,   Wo- 
burn, Mass. 
358,812.     Telephone.     Warren  D.   Hoise,  Kansas  City,  Mo. 
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Series  Alternating  Enclosed  Arc  Light- 
ing in  ttie  Union  Stock  Yards. 

Series  alternating  enclosed  arc-light  systems  are 
few  in  number  in  Chicago :  in  fact  there  are  but 
three  at  the  present  time.  By  far  the  largest  of  these 
is  the  system  just  completed  for  the  Union  Stock 
Yard  and  Transit  Company.  This  company  owns 
the  Chicago  Union  Stock  Yards,"  including 
the  Exchange  Building  and  the  Transit  House, 
located  at  the  yards.  For  the  purpose  of  lighting 
these  properties  and  also  the  tracks  of  the  Chicago 
Junction  Railway  Company,  extending  from  the 
yards  to  Lake  Michigan,  nearh'  2Vj  miles.,  the  new 
plant  has  been  installed,  taking  the  place  of  an  old 
installation  which  liad  become  inadequate  for  the 
purpose. 

The    principal    part    of    the    load    comprises    the 


cited  by  a  small  dynamo,  belt-driven  from  its  own 
riywheel,  the  larger  exciter  having  an  output  of  30 
kilowatts  and  the  smaller  17.5  kilowatts. 

The  switchboard  is  of  gray  marble  and  contains 
13  panels,  as  shown  in  Fig.  2.  Beginning  at  the  right, 
the  first  five  panels  contain  the  plug  switches  for 
the  various  arc  circuits  and  the  main  switch  of 
the  arc-light  buses.  The  sixth  and  seventh  panels 
are  for  the  incandescent  lighting  of  the  Exchange 
Building  and  the  Transit  House  respectively,  while 
the  next  embraces  a  few  outside  circuits  of  incan- 
descent lamps.  The  power  leads  are  brought  into 
panel  nine,  while  the  next  two  are  for  the  main 
generator  leads.  The  last  two  are  the  exciter  panels. 
Thomson  instruments  are  used,  except  the  four  elec- 
trostatic ground  detectors  shown  on  the  right  end 
of  the  board  and  the  voltage  regulator  at  the  left. 


type.  Three  of  them  are  shown  in  Fig.  3.  Above 
the  transformers  are  mounted  the  regulators,  as 
shown.  This  arrangement,  as  will  be  observed,  is 
economical  of  floor  space  besides  securing  good  ven- 
tilation. 

A  diagram  of  connections  is  shown  in  Fig.  4. 
As  will  be  seen  in  the  drawing,  there  are  six  ter- 
minals on-  the  secondary  connection  board  of  the 
transformer  which  allow  of  four  possible  combina- 
tions in  the. lighting  circuit  of  each  transformer.  At 
present  each  transformer  is  connected,  as  shown  in 
the  diagram,  for  two  50-light  circuits  in  multiple. 
One  circuit  connects  to  taps  (i)  and  (3),  and  the 
other  "to  taps  (4)  and  (6)  on  the  secondary  connec- 
tion board,  For  operating  lOO  lights  in  series,  taps 
(3)  and  (4)  are  connected.  When  it  is  desired  to 
operate  two  25-light  circuits  in  multiple,  lead   (3)   is 
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arc-lighting  system,  which  lights  the  yards  and 
stock  pens  and  the  tracks  of  the  Junction  road. 
Incandescent  lighting  is  supplied  to  the  Transit 
House  and  Exchange  Building,  while  a  very  small 
motor  load  is  also  carried,  the  most  of  which  is 
tsken  by  two  elevators  in  the  Exchange  Building. 

The  power  house  is  bnilt  as  an  addition  to  the 
pumping  plant,  furnishing  water  to  the  Yards,  and 
t\c  steam  for  the  two  is  generated  by  a  single  boiler 
pl^nt  consisting  of  three  250-horsepower  water-tube 
boilers  made  by  the  Aultman  &  Taylor  Machinery 
Company,  which  carry  125  pounds  pressure.  In  the 
engine  room  of  the  new  part  of  the  power  house 
are  the  two  engines  and  alternating-current  gener- 
ators (Fig.  i),  which  comprise  the  electrical  por- 
tion of  the  plant.  The  generators  are  both  of  the 
General  Electric  make  and  are  driven  by  Buckeye 
cross-compomid  engines.  They  are  of  the  revolving- 
field  type  and  generate  2.300  volts  at  60  cycles,  three-  ■ 
phase.  The  larger  machine  has  a  capacity  of  75.5 
amperes,  running  at  150  revolutions  per  minute. 
while  the  smaller  generates  S3  amperes  at  a  speed  of 
200  revolutions  per  minute.     Each  generator  is  ex- 


Oil  switches  are  also  used,  except  of  course  for  the 
exciter  circuits. 

Three  potential  regulators  hack  of  the  board  are 
connected  directly  on  the  three  incandescent-lighting 
lines,  while  the  potential  transformers  for  the  switch- 
board instruments  are,  with  the  exception  of  a  few 
on  the  right-hand  panels,  mounted  on  a  wall  panel, 
also  back  of  the  board. 

Having  now  described  the  general  features  of  the 
generating  plant,  the  subject  of  the  arc-lighting  sys- 
tem which  absorbs  the  major  portion  of  the  power 
generated  naturally  follows.  This  system  is  of  ihe 
series  alternating  enclosed  type,  made  by  the  West- 
ern Electric  Company,  which  furnished  the  apparatus, 
including  transformers,  regulators  and  lamps.  As 
before  stated,  the  machines  generate  2.300  volts.  This 
is  passed  through  step-up  transformers  and  raised 
to  8.600  volts,  or  4,300  volts,  according  to  which 
secondary  terminals  are  used.  On  non-inductive 
load  the  two  secondary  terminal  pressures  of  the 
transformers  are  9.206  and  4,600  volts. 

The  transformers  are  four  in  number,  of  36  kilo- 
watts each,  and  are  of  the  oil-insulated  self-cooling 


shifted  to  post  (2)  and  (6)  to  (5).  The  final  com- 
bination for  oper^ating  75  lights  in  series  is  accom- 
plished bv  connecting  (8)  of  the  primary  board  in 
series  with  tap  (4)  and  then  connecting  the  outside 
leads  of  the  arc  circuit  with  tap   (i)   and  post   (5). 

As  already  mentioned,  the  transformers,  including 
the  three  in  the ,  picture,  and  one  not  shown, 
mounted  at  the  end  of  the  switchboard,  each  sup- 
plies two  50-light  circuits  in  multiple,  making  400 
arc  lamps  for  the  ultimate  load.  At  present  300 
arcs  are  burned. 

In  Fig.  3  may  be  seen  the  principal  features  of  the 
construction  of  the  multivoltage  regulators.  Lam- 
inated iron  cores  composed  of  vertical  limbs  cross- 
connected  at  the  lop  are  supported  upon  rigid  up- 
rights attached  to  an  iron  sub-base.  The  reactance 
coils  are  mounted  below  the  cores  and  guided  at 
their  lower  ends  by  forks,  which  engage  the  vertical 
guide  rods  on  either  side.  From  the  upper  ends  of 
the  coils  chains  extend  upward  and  are  connected  to 
lever>  mounted  upon  antifriction  bearings  and  pro- 
vided with  an  adjustable  counterbalancing  weight. 
In  the  operation   of  the  machine  the  weight  is  ad- 
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justed  to  a  position  where  it  balances  that  portion  of 
the  weight  of  the  coils  which  is  not  lifted  by  the 
attractive  force,  so  that  the  weight  of  the  coils  con- 
stitutes the  retractile  agency  operating  in  opposition 
to  the  pull.  The  multivoltage  type,  such  as  is  illus- 
trated in  the  picture,  is  built  to  permit  of  the  opera- 
lion  of  two  circuits  from  the  same  regulator. 

One  of  the  arc  lamps  used  in  this  installation  is 
shown  in  Fig.  5.  These  lamps  are  supplied  with  a 
tubular  guide  and  shield  for  the  upper  carbon  holder. 
The   carbon   holder   slides    freely   within   the   square 


Radium    and    Other    Radio-active    Sub- 
stances. 

William  ].  Hammer  of  New  York  gave  an  in- 
teresting lecture  on  radium  and  radio-activity  be- 
fore a  large  and  enthusiastic  audience  at  the  Central 
Presbyterian  Church,  Denver,  a  couple  of  weeks  ago. 
The  lecture  was  under  the  auspices  of  the  Colorado 
Scientific  Society  and  was  attended  by  numerous 
professional  men,  with  a  liberal  sprinkling  of  ladies. 
It  was  illustrated  by  many  beautiful  experiments. 

In  beginning  his  lecture  Mr.  Hammer  stated  that 
in  his  opinion  radium  is  likely  to  teach  more  about 
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tube  and  is  positively  connected  in  circuit  by  means 
of  a  folding  copper  ribbon,  which  eliminates  sliding 
and  rolling  contacts  for  carrying  current.  The  lamp 
stands  cut  out  when  not  in  operation  and  the  cut-out 
mechanism  acts  automatically  to  open  when  the  cir- 
cuit is  established,  but  if  for  any  reason  the  car- 
bon, is  not  fed  downward  as  .consumed,  it  cuts  the 
arc  out.  substituting  a  small  starting  resistance  in  its 
place.  The  shade  is  of  metal,  22  inches  in  diameter, 
enameled  white  on  the  inside  and  black  on  the  out- 
side. This  shade  is  fastened  to  a  ring  rigidly  at- 
tached to  the  lamp  and  need  not  be  removed  in  trim- 
ming. The  outer  globe  is  spring-suspended  from  a 
ring  detachable  from  the  metal  shade  ring.  These 
lamps  absorb  "2  volts  at  the  arc,  ^6  volts  at  the 
terminals,  and  a  total  of  86  volts  each,  including 
line  and  regulator  loss,  which  brings  the  total  drop 
for  100  lamps  up  to  the  8,600  volts  of  the  transformer 
secondary  pressure.    The  current  is  seven  amperes. 

The  consulting  engineer  in  charge  of  the  installing 
work  was  Geprge  M.  Brill  of  Chicago.  A.  G. 
Leonard  is  general  manager  of  the  Union  Stock 
Yard  and  Transit  Company. 


the  ultimate  construction  of  matter  than  any  dis- 
covery since  the  beginning  of  the  world.  He  traced 
the  investigation  of  radio-active  substances  from 
Roentgen's  discovery  of  the  X-rays  in  1S95  down  to 
the  present  day,  showing  how  Professor  Becquerel 
of  Paris,  in  1896,  discovered  uranium-rays  or  "Bec- 
querel rays.''  through  the  accidental  exposure  of  a 
photographic  plate  to  the  double  sulphide  of  potas- 
sium and  uranium  in  a  dark  drawer:  how  in  1S90 
Professor  and  Mme.  Curie  discovered  polonium  in 
pitchblende,  and  in  the  same  year  made  radium 
known  to  the  world,  through  continued  investigations 
of  this  same  pitchblende. 

Radio-active  substances  require  no  stimulation. 
Radium  manufactured  in  the  dark  and  kept  out  of 
the  light  is  active  from  the  moment  of  its  birth. 
Mr.  Hammer  then  showed  a  piece  of  Colorado  pitch- 

A/77 /77e.te/-s  w/th 
CUrte.fit     tfCI/fSPormers 


but,  thus  far,  not  enough  of  this  substance  has  been 
obtained  to  secure  a  good  spectrum,  so  its  identity 
remains  m  doubt.  Pitchblende  is  remarkable  for 
the  number  of  radio-active  materials  it  contains, 
such  as  uranium,  polonium,  radium,  tellurium,  ac- 
tinium, etc.  ihe  oxide  of  thorium,  used  in  Wels- 
bach  mantles,  is  radio-active,  and  if  crushed  and 
placed  near  a  photographic  plate   it  will  afi'ect  it. 

Radium  is  a  metal,  but  it  is  not  made  in  the  metal- 
lic form  because  it  is  very  unstable.  It  is  usually 
prepared  in  the  form  of  a  chloride  or  bromide.  The 
most  delicate  investigations  show  absolutely  no  loss  • 
in  weight,  although  u  is  believed  that  the  radiations 
go  on  lor  ages,  throwing  otT  particles  of  matter  at 
half  the  speed  of  light — a  velocity  of  93,000  miles 
per  second.  In  appearance  it  resembles  common 
white  salt,  and,  owing  to  its  action  on  glass,  it  is 
sometimes  mistaken  in  color,  and  said  to  be  brownish 
or  3'ellow.  It  would  take  5,000  tons  of  uranium 
lesidues  to  produce  a  kilogram  of  radium,  and  as  it 
costs  S2,coo  a  ton  to  refine  it,  it  is  easy  to  see  where 
the  high  price  conves  in.  Professor  J.  J.  Thomson 
says  that  there  is  more  gold  in  sea  water  than  there 
is  radium  in  pitchblende.  The  present  process  of 
extracting  radium  from  pitchblende  takes  about  a 
month  and  requires  a  most  expert  chemist  for  suc- 
cess. A  detailed  account  of  this  process  is  given  in 
Mme.  Curies  thesis.  Radium  has  been  proved  to 
be  an  entirely  new  element.  Its  atomic  weight  is 
225.  Professor  Curie  has  in  his  possession  the  only 
chemically  pure  specimen  in  the  world.  The  present 
cost  of  radium  is  about  |6,ooo  a  gram,  or  $2,721,500 
a  pound.  In  the  last  six  months  the  price  has  gone 
up  10  times. 

The  rays  given  off  by  radium  are  classified  as 
a.  §  and  ")  rays.  The  a  rays  constitute  99  per  cent 
of  these  and  are  positively  charged,  electrically  speak- 
ing. Rutherford  of  Montreal  has  succeeded  in  de- 
flecting these  rays  in  part.  The  )3  rays  are  nega- 
tively charged,  and  will  affect  a  photographic  plate 
through  a  block  of  iron  a  foot  thick.  These  rays 
are  readily  deflected  by  a  magnet. 

Lord  Kelvin  states  that  the  smallest  particle  visible 
in  modern  microscopes  contains  about  20,000,000. 
atoms.  Up  to  recently  the  hydrogen  atom  was  the 
smallest  known  substance  in  the  scientific  world,  but 
an  atom  is  now  recognized  as  being  a  very  compli- 
cated affair.  The  mass,  electric  charge  and  velocity 
of  particles  a  thousand  times  smaller  than  an  atom 
have  been  measured. 

The  lecturer  then  performed  a  beautiful  experi- 
ment with  cathode  rays,  bending  them,  by  means  of 
a  large  horseshoe  permanent  magnet,  and  stated  that 
they  are  very  similar  to  the  /3  rays  emanating  from 
radium. 

Radium  makes  every  surrounding  substance  radio- 
active and  produces  many  chemical  changes,  trans- 
forming oxygen  to  ozone,  etc.  It  makes  air  an  elec- 
trical conductor,  and  by  this  property  it  is  measured. 
The  electrical  method  of  measurement  is  far  more 
sensitive  than  spectrum  anabasis,  and  a  million  times 
more  sensitive  than  any  chemical  method.  The 
power  of  radium  is  determined  by  the  use  of  a  gold- 
leaf  electroscope,  which  is  charged  with  electricity, 
and  then  subjected  to  the  influence  of  the  radium  in 
question,  without  actual  contact.  The  radium  makes 
the   surrounding  air  a   conductor,  and  the  gold-leaf 
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Cable-cutting  History. 

Discussing  the  possible  effect  of  the  Russo-Japan- 
ese war  on  the  submarine  telegraph  cables  of  the  Far 
East  the  London  Electrician  gives  some  interesting 
information  in  relation  to  the  aftermath  of  the  cable- 
cutting  during  the  recent  Spanish-American  war.  It 
says:  "During  the  Spanish-American  war  possession 
was  taken  by  the  Americans  of  certain  cables  belong- 
ing to  the  Cuba  Submarine  Telegraph  Company. 
These  cables  landed  within  the  area  covered  by  the 
war.  The  Cuba  Subamrine  company,  although  it 
received  the  support  of  the  Foreign  Office  and  of  the 
late  President  McKinley.  has  so  far  not  only  failed 
to  obtain  any  compensation  (£8.174  was  claimed  as 
the  cost  of  repair),  but  the  subsidy  of  about  ^2.000 
per  annum  which  it  previously  received  from  the 
Spanish  government  toward  the  working  and  main- 
tenance of  the  coast  cables  around  Cuba,  has  not  yet 
been  resumed  by  the  United  States  or  Cuban  gov- 
ernment, and  is  five  years  in  arrear.  The  Senate 
authorized  the  payment  of  the  £8,174,  but  this  was 
not  passed  by  the  House  of  Representatives.  The 
matter  is  still  open,  and  we  trust  that  the  company 
will  receive  fair  treatment,  for  the  claini  is  a  mod- 
erate one.  and,  moreover,  the  indirect  damage  to  the 
company's  property  during  the  war  was  considerable. 
The  Eastern  Extension  company's  cable  at  Manila 
was  also  cut  by  the  Americans,  and  the  actual  cost 
of  the  repair  was  claimed  at  the  conclusion  of  the 
war.  but  this  company  also  is  still  awaiting  the  de- 
cision of  the  United  States  government." 
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blende,  which  he  said  was  the  finest  specimen  he  had 
ever  seen,  and  dwelt  upon  the  importance  of  being 
able  to  secure  pitchblende  in  this  countrj',  as  the 
Austrian  and  Bohemian  governments  are  shortly  to 
prohibit  its  sale  to  French  and  probably  other  for- 
eign experimenters.  Pitchblende  is  technically  known 
as  uraninite  and  is  found  in  rather  small  quantities 
in  various  parts  of  the  world,  and  for  some  years 
valuable  uranium  products  have  been  regularly 
thrown  away  by  unsuspecting  investigators.  Radium 
rays  pass  through  glass,  iron  and  pretty  much  every- 
thing, although  with  different  degrees  of  absorption. 
Polonium  is  allied  with  bismuth  and  radium  with 
barium  in  its  chemical  characteristics.  The  pitch- 
blende used  by  the  Curies  in  the  discover^'  of  polo- 
nium gave  rays  four  times  as  strong  as  the  original 
rays  of  Becquerel.  obtained  from  uranium.  In  1899 
traces  of  another  element  called  actinium  were  seen. 


electroscope  discharges.  The  power  of  radium  is 
a  function  of  the  time  required  for  the  discharge. 
A  specimen  of  300,000  radio-activity  is  thus  300.000 
times  as  powerful  as  the  original  rays  discovered  by 
Becquerel  in  his  studies  of  uranium.  After  a  storm 
the  rain  and  snow  have  been  found  to  be  radio- 
active, and  it  is  believed  that  all  substances  are 
more  or  less  so.  Professor  Dewar  has  shown  that 
the  waters  of  various  mineral  springs  at  Bath,  Eng- 
land, are  powerfully  radio-active,  and  Mr.  Hammer 
stated  that  he  had  himself  suggested  that  tlie  valuable 
properties  of  various  medicinal  springs  in  this  coun- 
try might  be  due  to  radio-activity. 

The  physiological  efl'ects  of  radium  are  very  power- 
ful. If  the  substance  is  allowed  to  act  on  the  human 
body  in  certain  ways  it  produces  terrible  ulcers.  No 
effect  is  noticeable  for  about  two  weeks.  Professor 
Curie   received   a   painful   ulcer  from  a   small  bit  of 
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radium  of  7,000  activity  which  rested  1V2  hours  on 
his  coat  sleeve,  and  a  five-minute  contact  of  a  stronger 
specimen  with  the  back  of  his  hand  turned  the  flesh 
raw.  There  is  little  doubt  that  radium  is  going  to  be 
of  importance  in  the  treatment  of  stubborn  internal 
disease,  for  its  effect  on  various  bacteria  is  most 
powerfully  destructive.  Experiments  in  the  way  of 
making  liquids  radio-active  are  most  encouraging  in 
their  results,  and  it  has  been  suggested  that  the  expos- 
ure of  medicines  to  radium  may  be  foUowedwith  still 
more  successful  treatment  of  diseases.  Possibilities 
in  the  line  of  cataphoresis,  the  treatment  of  cancer, 
external  or  skin  tuberculosis,  and  perhaps  internal 
malignant  diseases  opens  up  a  wonderfully  interest- 
ing field  of  investigation.     Mice  closely  exposed  to 


N-rays  Given  Off   by  the   Human  Body. 

That  the  human  body  possesses  the  power  to  give 
off  N-rays  is  upheld  by  such  authorities  as  Char- 
pentier.  Dr.  Hugh  Walsham  and  Leslie  Miller. 
These  scientists  have  performed  experiments  which 
seem  to  prove  this  without  a  doubt. 

These  emanations  from  the  human  body  and  their 
effect  upon  a  fluorescent  screen  were  first  observed 
by  Charpentier  while  studying  Blondlot  rays,  or  the 
so-called    N-rays. 

When  certain  conditions  are  observed  there  is  no 
difficulty  in  obtaining  confirmation  of  Charpentier's 
observations,  and  the  most  satisfactory  procedure 
is  as  follows :  Screens  are  prepared  with  hexagonal 
zincblende,   which  is  placed  in  form  of  a  thin  film 
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radium  lose  their  hair,  while  rabbits,  less  closely 
exposed,  gain  a  growth  of  long  silky  hair;  tadpoles, 
exposed  shortly  after  birth,  become  monstrosities, 
with  lungs  in  their  backs,  while  the  development  of 
cocoons  is  checked. 

Another  use  of  radium  is  as  a  test  of  the  genuine- 
ness of  diamonds.  Real  diamonds  phosphoresce 
brilliantly  in  a  dark  room  when  exposed  to  radium. 
Some  day  radium  may  become  an  important  illumi- 
nating agent.  It  continuously  gives  off  heat  without 
loss  in  weight  at  a  temperature  of  five  or  six  degrees 
Fahrenheit  above  its  surroundings.  This  is  one  of 
the  most  extraordinary  properties  yet  discovered. 
Professor  Becquerel  states  that  one  square  centimeter 
of  surface  covered  with  chemically  pure  radium 
might  lose  o.ooi   milligram  in   i,coo,ooo  years  time. 

Mr.  Hammer  then  spoke  of  the  gaseous  emanations 
from  radium,  outlining  briefly  Ramsay's  experiment 
with  helium,  when  the  spectrum  of  gas  emanating 
from  radium  was  found  to  be  marked  with  helium 
lines,  which  grew  stronger  and  stronger,  until  the 
lines  became  all  helium.  Ramsay  then  witnessed  the 
transmutation   of  metals. 

The  luminosity  of  radium  is  about  zero.  The  im- 
purities in  it  are  stimulated  by  the  radiations,  so 
that  the  most  impure  samples  glow  the  strongest. 
The  spinthariscope  of  Professor  Crookes  was  then 
exhibited.  It  consists  of  a  small  tube  fitted  at  one 
end  with  a  microscope,  and  at  the  other  with  a  small 
screen  of  zincblende.  Near  the  zincblende  is  an 
adjustable  pointer  'carrying  0.05  grain  of  radium 
bromide  of  300,000  activity.  Upon  looking  through 
the  miscroscope  the  phosphorescence  of  the  zincblende 
under  the  terrific  bombardment  of  radium,  "corpus- 
cles" or  rays,  as  the  case  may  be,  presents  the  beau- 
tiful appearance  of  a  skv  filled  with  exquisite  shoot- 
ing stars.  The  lecturer  closed  by  referring  to  the 
two  principal  theories  of  radio-activity  now  held  by 
the  scientific  world.  One  of  these  is  that  radium  is 
a  sort  of  energy  transformer  with  peculiar  relations 
to  the  ether;  that  a  disintegration  is  going  on  which 
changes  matter  into  simpler  forms.  The  other  theory 
holds  that  the  energy  given  out  is  present  in  the 
radium  itself,  and  is  continually  yielded  up  without 
sensible  loss  of  material.  Lord  Kelvin  has  said  that 
the  discovery  of  radio-activity  has  placed  the  first 
question  mark  against  the  long-accepted  principle  of 
the  conservation  of  energy.  Through  radium  we 
may  perhaps  finally  Ic^irn  what  gravitation  is.  Despite 
the  apparent  contradictions,  the  ablest  scientific 
minds  lean  toward  the  second  theory,  and  the  future 
doubtless  has  in  store  many  remarkable  discoveries 
in  connection  with  this  modern  philosopher's  stone — 
radium. 


on  paper,  goldbeaters'  skin,  or  celluloid.  The  screen 
is  excited  by  exposing  it  to  ultra-violet  rays  of  sun- 
light, or,  better  still,  to  a  magnesium  light.  The 
fluorescent  light  of  the  screen  is  then  allowed  to 
die  away  until  it  has  reached  the  steady  stage.  At 
this  point,  if  the  muscle  in  a  state  of  contraction,  as, 
for  example,  the  contracting  abductor  and  abductor 
pollicis  of  the  thumb,  be  placed  underneath  the 
fluorescent  screen  the  latter  will  be  seen  to  brighten 
perceptibly. 

Charpentier,  however,  not  satisfied  with  this,  has 
gone  one  step  farther,  and  seems  to  have  proved  that 
the  brain  and  nerve  centers  not  only  give  off  N-rays. 
but  also  a  new  form  of  emanation  which  is  peculiar 
to  them.  The  N-rays  will  pass  through  an  aluminum 
screen,  while  these  new   rays   will  not. 

Tlie  latter  discovery  was  made  in  experimenting 
wilh  N-ray  emanations  from  the  brain  and  spinal 
cord.  To  explore  the  rays,  Charpentier  uses 
straight  tubes  of  lead,  from  two  to  four  inches  .long, 
one  end  being  placed  against  the  body  and  the 
other,  containing  a  small  disk  of  cork  or  cardboard 
covered  with  the  phosphorescent  sulphide.  Large 
screens  cannot  be  used,  as  each  part  is  influenced 
]jy  the  others,  and  the  whole  gives  a  uniform  bright- 
ness when  the  rays  fall  upon  it.  One  of  the  most 
interesting  experiments  is  made  upon  the  brain,  by 
localizing  the  different  centers  of  its  surface.  For 
instance,  the  so-called  psycho-motor  zones  of  the 
brain  surface  should,  according  to  these  experiments, 
show  a  local  emission  of  N-rays  during  their  special 
activity.  This  was  found  true  for  some  of  the  best- 
defined  zones.  Among  the  latter  is  the  zone  which 
was  found  by  Broca  to  be  the  center  for  articulate 
speech.  Its  projection  upon  the  skull  has  been  de- 
termined with  a  certain  precision  by  recognized  rules.* 
Charpentier  found  that  ^  when  the  subject  spoke 
with  a  loud  voice,  or  even  in  less  degree,  the  proof- 
screen  showed  a  greater  activity  in  this  region.  He 
has  reason  to  believe  that  even  the  action  of  thought, 
attention,  and  other  mental  effort  gives  rise_  to  an 
increased  emission  of  the  N-rays  from  the  brain,  and 
is  now  making  observations  on  this  point.  The 
same  effect  was  found  in  the  case  of  other  centers 
allotted  to  the  act  of  writing,  movements  of  the 
upper  members,  etc.  The  conclusion  is  tliat  a  nerv- 
ous center  increases  its  emission  of  N-rays  when  in 
a  state  of  activity.  These  rays  are  transmitted  by 
divergence  according  to  optical  laws.  They  are  re- 
fracted more  or  less  by  different  media  and  are 
manifested  by  an  increase  of  brightness  in  the  proof- 
screen,  which  is  variable  according  to  the  intensity 
of   the  emission   and  the  distance. 


In  making  these  observations  Charpentier  discov- 
ered what  is  apparently  a  new  emanation  from  the 
brain  and  nerve  centers,  the  striking  characteristic 
of  which  is  the  fact  that  it  will  not  easily  penetrate 
an  aluminum  screen.  A  sheet  0.02  of  an  inch  thick 
is  sufficient  to  cut  down  considerably  the  rays 
emitted  by  a  point  of  the  brain.  The  portion  of  the 
rays  which  passes  through  the  screen  is  no  longer 
cut  oft'  by  new  screens  of  the  same  metal,  even  an 
inch  thick.  This  latter  part,  therefore,  consists  of 
N-rays  proper.  On  the  contrary,  the  rays  from  the 
heart,  -diaphragm  and  the  different  muscles  are 
scarcely  modified  by  the  aluminum  screen.  This 
forms  a  characteristic  distinction  between  the  mus- 
cular and  the  nerve  radiations. 


Is  Electrical   Apparatus   Contraband  of 
War? 

The  naval  war  between  Russia  and  Japan  naturally 
turns  our  thoughts  to  the  question,  whether  and  hov/ 
far  the  commercial  relationship  of  this  country  to 
the  belligerent  states  is  likely  to  be  aft"ected.  So  far 
as  peaceful  commerce  is  concerned  this  will  probably 
continue  as  usual.  At  the  same  time  English  manu- 
facturers must  needs  consider  whether  the  commodi- 
ties which  they  are  forwarding  to  Japanese  or  Rus- 
sian ports  are  likely  to  be  intercepted  and  detained 
as  contraband  of  war.  It  is  obvious  to  everyone — 
even  to  those  who  have  never  had  to  consider  ques- 
tions of  international  law — that  the  muniments  of 
war  must  not  be  supplied  to  either  belligerent  by  the 
citizens  of  any  neutral  state.  -  As  it  would  obviously 
be  beyond  the  power  of  the  neutral  government  to 
restrain  its  subjects  from  infringing  this  rule,  a  rude 
method  of  enforcing  it  is  prescribed  by  international 
law,  the  rules  of  which  provide  that  any  ship  sus- 
pected of  having  contraband  of  war  on  board  may  be 
held  up,  and  that,  if  no  satisfactory  statement  is 
made  as  to  the  cargo  which  she  carries,  she  may  he 
searched.  But,  it  may  be  asked,  of  what  interest  is 
all  this  to  the  electrical  world?  The  answer  is  sup- 
plied when  we  consider  what  is  to  be  included  in  the 
term  contraband  of  war.  Owing  to  the  fact  that 
modern  naval  warfare  between  first-class  powers  is 
a  rare  occurrence,  the  definition  of  what  is  contra- 
band has  not  been  properly  kept  up  to  date.  A 
definition  which  was  given  in  the  "Admiralty  Man- 
ual" is  wholly  inapplicable  to  naval  warfare  in  the 
twentieth  century.  That  definition  of  contraband  in-^ 
eluded  only  the  muniments  of  war  strictly  so-called, 
and  it  referred  to  a  number  of  other  articles  which 
might,  if  specially  consigned  to  the  enemy,  be  deemed 
contraband.  At  the  present  day,  however,  the  list 
of  articles  provisionally  contraband  will  be  consid- 
erably   extended,    and    extended    along    lines    which 


FIG.  5.   ALTERNATING  ENCLOSED  ARC  LAMP  USED  AT 
UNION  STOCK  YARDS. 

closely  affect  the  interests  of  electrical  engineers. 
The  dynamo,  the  motor,  the  searchlight  have  all  be- 
come part  and  parcel  of  the  essential  machinery  of  a 
modern  battleship,  and  will  probably  be  required  to 
be  kept  at  the  naval  base  of  a  belligerent  power  in 
time  of  war.  It  has,  of  course,  not  been  decided 
that  such  things  are  contraband,  but  we  firmly  believe 
that  the  first  opportunity  would  be  taken  to  decide 
the  point.  In  these  circumstances  it  will  be  well 
for  every  manufacturer  who  is  consigning  machinery 
of  this  class  to  Russian  or  Japanese  ports  in  Far 
Eastern  waters  to  have  a  care  that  they  are  not  con- 
signed directly  to  the  government  of  either  countr3', 
for  if  that  course  is  adopted,  and  the  ship  is  stopped 
by  a  warship  of  a  belligerent,  it  is  unlikely  that  the 
goods  will  ever  reach  their  destination. — Electrical 
Review  (London). 


The  electric-light  plant  to  be  built  at  Baton  Rouge. 
La.,  by  C.  H.  Kretz  is  to  have  three  units  and  will 
produce  120  kilowatts  at  220  volts. 
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Single-phass  Railroads.^ 

By  W.  a.   Blanck. 

In  perhaps  no  line  of  electrical  industry  has  there 
been  greater  activity  than  in  that  of  interurban-rail- 
road  construction,  until,  at  the  present  time,  not  only 
throughout  the  whole  United  States,  but  particularly 
in  the  central  states,  this  development  has  reached 
a  magnitude  entirely  beyond  the  expectations  of  the 
most  sanguine  persons  a  decade  since.  In  fact,  this 
development  has  gone  so  far  that  in  some  sections 
most  of  the  best  propositions  are  already  exploited ; 
however,  there  are  still  a  great  many,  which,  while 
of  doubtful  value  with  the  present  direct-current 
system,  involving  the  use  of  rotary-converter  sub- 
station and  low-trolley  voltage,  will  be  very  profit- 
able in  case  a  system  can  be  developed  which  will 
materially  reduce  the  cost  per  mile.     For  some  time 


direct-current  generator,  the  latter  to  furnish  direct 
current  to  the  standard  axle  motors,  as  shown  in 
Fig.  I,  which  has  been  lettered  so  as  to  be  self-ex- 
planatory. ^ 

Induction  Motor. — The  induction  motor  shows 
the  same  peculiarities  in  respect  to  starting  and 
speed  control  as  the  synchronous  motor,  but  to 
overcome  these  Bion  J.  Arnold  proposes  a  suitable 
combination  of  the  induction  motor  with  a  mechan- 
ical storage  battery,  consisting  of  an  air  compressor 
and  tank.  The  various  members  of  this  combination 
are  indicated  in  Fig.  2.  In  this  system  both  parts 
of  the  motor  are  free  to  rotate  and  maintain  a  con- 


Repulsion  Induction  Motor. — The  repulsion  induc- 
tion motor  developed  by  Steinmetz  and  Schiller, 
manufactured  by  the  General  Electric  Company, 
shows  in  general  the  same  performance  as  the 
straight  series  motor  and  can  be  fed  directly  from 
the  high-tension  trolley,  since,  as  it  is  indicated  in 
Fig.  4,  the  armature  is  independent  of  the  field. 
The  current  is  induced  in  the  armature  by  trans- 
former action  and  can  be  of  any  desired  voltage. 
The  brushes  are  short-circuited  and  placed  at  such 
angle  as  will  give  best  running  conditions. 

Repulsion  Series  Motors. — The  repulsion  series  mo- 
tor developed  by  Winter-Eichberg  and  built  by  the 


Ai^-ez?    LEO/fAR,a 


The  perfection  of  a  single-phase  motor  has  been 
suggested  as  the  solution  of  this  problem,  since  it 
kIIows  great  reduction  in  the  cost  of  the  transmis- 
sion  system. 

The  present  activity  in  the  evolution  of  the  single- 
phase  railway  motor  gives  added  interest  to  the 
problem  of  developing  and  perfecting  all  details  of 
the  single-phase   system. 

Consideration  of  the  fundamental  characteristics 
of  the  motors,  some  details  in  the  construction  of 
the  line,  and  the  noticeable  decrease  in  the  costs  of 
a  typical  road  with  high-voltage  trolley  and  static 
transformer  stations  in  the  single-phase  railway  sys- 
tem, will  form  the  subject  of  this  paper. 

The  first  vital  question  which  arises  is  the  de- 
velopment of  a  single-phase  alternating-current  mo- 
tor which  will  operate  satisfactorily  under  the  con- 
ditions   imposed   by    railroad     service.     The     impor- 


SINGLE-PHASE    RAILROADS. 

stant  relative  speed.  The  rotor  is  geared  to  the  axle 
and  also  connected  to  one  air  cylinder.  The  stator 
is  connected  to  a  second  air  cylinder,  in  which  air 
is  being  compressed  when  the  car  is  running  at  less 
than  full  speed.  With  the  car  running  at  full  speed 
the  stator  is  at  rest  and  no  compression  work  done. 
By  admitting  air  to  this  cylinder  and  rotating  the 
stator  in  the  same  direction  as  the  rotor  the  car  can 
be  run  with  over  synchronous  speed.  This  com- 
bination with  the  induction  motor  continually  run- 
ning makes  it  possible  to  store  energy  when  the 
car  is  coasting  or  stopped  and  to  utilize  this  energy 
during  acceleration.  It  is  further  seen  that  this 
system  allows  the  operation  of  the  car  by  com- 
pressed air  for  a  limited  period  in  case  it  is  de- 
sirable to  rt-n  without  overhead  conductor. 

Series  Motor. — The  alternating-current  scries  mo- 
tor, as  proposed  by  Lamme  and  Finzi,  manufactured 
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isrtce  of  this  problem  was  early  recognized,  and  its 
solution  has  been  the  aim  of  many  of  the  ablest 
engineers  both  here  and  abroad. 

While  the  attention  given  by  the  technical  press 
to  this  subject  has  familiarized  all  with  the  single- 
phase  motor,  a  short  account  of  the  present  state 
of  the  art  will  not  be  out  of  place. 

Synchronous  Molor. — Since  the  synchronous  mo- 
tor requires  a  separately  excited  field,  has  no  start- 
ing torque,  and  cannot  be  run  at  variable  speed,  its 
direct  application  in  railway  traction  is  impossible. 
It  has,  therefore,  been  proposed  by  Ward  Leonard 
to  use  the  synchronous  motor  in  combination  with  a 

I.  A  paper  read  before  the  Cincinnati  branch  of  the  American 
Institute  of  Electrical  Engineers,  Februarj'  15.  1904. 


by  the  Westinghouse  company,  possesses  all  the 
characteristics  of  a  direct-current  series  motor,  and 
is,  therefore,  directly  applicable  to  railroad  work. 
As  shown  in  Fig.  3,  the  current  passes  in  series 
through  the  field  and  armature,  which  latter  is 
similar  to  the  ordinary  direct-current  drum-type 
armature  with  commutator.  As  the  direction  of 
rotation  in  the  ordinary  direct-current  motor  is  not 
dependent  on  the  direction  of  the  current,  it  is 
seen  that  it  will  operate  with  alternating  as  well  as 
with  direct  current. 

Since  the  series-commutator  motor  cannot  be  op- 
erated at  high  voltage,  it  is  necessary  to  use  a  step- 
down  transformer  in  connection  with  a  high-tension 
trolley,  thus  increasing  the  weight  of  the  car  equip- 
ment. 


Fiff.  2. 

Union  Electric  Company,  Berlin,  Germany,  Is  simi- 
lar to  the  repulsion  inductor  motor  with  the  addi- 
tion of  a  second  set  of  brushes,  displaced  90  degrees 
from  the  short-circuited  brushes,  as  shown  in  Fig.  5. 
Through  these  brushes  current  is  supplied  by  a  series 
transformer  for  the  purpose  of  decreasing  the  spark- 
ing at  less  than  synchronous  speed  and  at  the  same 
time  securing  the  important  additional  advantages 
of  raising  the  power  factor  nearly  to  unity. 

Controllers. — In  general  the  operation  of  the  last 
three  molor  systems  is  effected  by  master  controllers 
operating  suitable  contactors  to  get  the  desired  com- 
binations. Induction  regulators  are  used  in  all  three 
cases  to  secure  the  voltage  variation  necessary  for 
speed  control,  thus  avoiding  the  losses  consequent 
to  the  rheostatic  control  of  the  direct-current  system. 

Car  IViring. — In  order  to  protect  passengers  and 
crew  from  the  high  potential  used  in  this  system  it 
is  necessary  that  the  wiring  should  be  done  in 
metallic  conduit;  this  should  be  connected  to  the 
trucks  so  that  any  defect  in  the  insulation  of  the 
circuit 'will  result  in  the  tripping  of  the  automatic 
circuit  breaker  in  the  car.  Moreover,  it  will  be 
necessary  to  insulate  the  steps  and  handrails  to  guard 
the  passengers  from  shocks  which  might  result 
from  wet  weather  or  car  standing  on  a  dirty  rail. 

Trolley  Boiv. — With  the  high-tension  working 
conductor  it  is  necessary  to  provide  against  any  pos- 
sible short-circuiting  of  the  trolley  and  its  suspen- 
sions. On  account  of  the  serious  results  which 
would  follow  the  slipping  of  the  trolley  pole,  so 
common  in  the  present  system,  a  suitable  bow  must 
be  used  instead. 

The  bow  should  be  of  such  length  that  no  manipu- 
lation will  be  necessary  in  reversing  the  car.  This 
trolley  bow  is  mounted  on  a  well-insulated  platform 
on  the  roof  of  the  car,  which  also  supports  the 
springs  necessary  to  maintain  the  requisite  pressure 
between  the  bow  and  the  trolley  wire.  A  small  air 
cylinder,  mounted  on  the  same  platform,  operated 
by  compressed  air  from  the  brake  system,  should 
be  so  connected  as  to  lay  the  bow  flat  on  the  roof 
of  the  car,  in  case  the  necessity  arises  to  temporarily 
disconnect  the  bow  from  the  trolley. 

The  contact  part  of  the  bow  can  be  made  either 
of  soft  copper  or  aluminum  and  the  necessary  lubri- 
cation is  accomplished  by  grease  applied  in  a  slot 
extending  the  length  of  the  bow. 

The  bow  trolley  in  use  on  the  Valtellina  road  in 
Northern  Italy,  with  a  working  pressure  of  3,000 
volts,  consists  of  copper  cylinders  rolling  in  insulated 
ball  bearings.  Brushes  take  the  current  from  these 
revolving  cylinders  to  the  steel  tubes  carrying  the 
contact  piece. 

Trolley-line  Construction. — Great  care  must  be 
given  to  the  construction  of  the  high-tension  trolley 
line  in  order  to  avoid  damages  to  life  and  property. 
Notwithstanding  the  prevalent  idea  that  the  danger 
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FIG.     6.       VALTELLINA    TROLLEY-LINE  CONSTRUCTION. 

of  these  high-tension  trolleys  will  handicap  the  de- 
velopment of  alternating-current  railroads  operated 
over  public  property,  there  is  no  reason  why  they 
should  not  be  made  as  safe  as  the  high-tension  dis- 
tributing systems  of  lighting  companies  now  so  com- 
mon on  public  property. 
It  is  of  first  importance  to  provide  such  a  hanger 


FIG.   7.       LANSJNG-ST.  JOHN  TROLLEY-LINE  CONSTRUCTION. 

as  shall  readily  withstand  the  working  pressure  of 
the  system  and  can  be  easily  replaced  in  case  of 
mechanical  or  electrical  defect. 

Fig.  6  shows  a  trolley-line  construction  with  hang- 
ers similar  to  that  used  on  the  Valtellina  railroad. 
The  bolt  carrying  the  trolley  clamp  is  surrounded 
by    an    insulating    compound,    called    amborine,    and 
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FIG.  8.       PROPOSED    OVERHEAD    CONSTRUCT.ON. 

set  into  a  malleable  iron  bell  provided  with  clamp 
arms  to  secure  it  to  the  span  wire.  A  cast-iron  cap- 
screw  holds  the  insulated  bolt  firmly  in  place. 

Another  construction,  used  on  the  Lansing-St. 
Johns  road  in  Michigan,  is  shown  in  Fig.  7.  The 
hanger  consists  here  of  a  special  high-tension  glass 
insulator    fastened    to    the    span    wire    in    the    usual 
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way.  The  working  conductor  is  carried  by  an  iron  load  on  all  five  sub.-stations  will  be  about  500  kilo-  operates  at  a  slightly  lower  efiiciency.  However,  the 
pin  inserted  in  a  wooden  sleeve,  on  which  a  thread  watts,  or  100  kilowatts  per  sub-station,  while  the  smaller  efficiency  of  the  alternating-current  inotor 
is  turned  to  fit  the  glass  of  the  insulator.  A  thin  inaximum  load  per  sub-station  under  certain  condi-  is  more  than  counterbalanced  by  the  small  percent- 
lead  bushing  allows  the  insulator  to  be  firmly  tions  is  450  kilowatts,  as  when,  for  instance,  the  age  loss  in  the  alternating-current  distributing  sys- 
clamped  by  the  malleable  iron  supports,  thus  pre-  case  arises  that  the  express  car  is  starting  and  two  tem.  And,  furthermore,  with  the  rapid  development 
venting  the  hanger  from  jarring  loose.  locals   are  running  in  one  section.     With   a  proper  now  taking  place  in  the  alternating-current  motor  it 

If  the  road  passes  along  a  public  highway,  special  inomentary  overload  allowance  this  assumed  condi-  is   safe  to  assume  that  in  the  very  near  future  its 

precautions  should  be  taken  to  avoid  accident.     One  tion   will   require  one  300-kilowatt   rotary  converter  characteristics  as  to  weight  and  efficiency  will  soon 

solution  is  shoivn  in   Fig.  8,  in  which  the  working  per  sub-station  to  be  installed  in  the  direct-current  equal  those  of  the  direct-current  motor,  thus  making 

conductor  is  suspended  at  intervals  of  about  10  feet  system.     In  the  alternating-current  system,  however,  the  advantage  of  the  alternating-current  railroad  sys- 

from  "two  steel  wires.     In  case  of  mechanical  break  a    static    transformer    of    200-kilowatt    capacity    per  tem  still  more  evident. 

in  the  trolley  wire  it  is  evident  tliat  the  end  cannot  sub-station  will  be  ample.  An  idea  of  the  relative  investments  for  the  two 
reach  the  ground  or  injure  passers-by.  It  might  be  The  maximum  load  at  the  power  house  will  be  systems  may  be  best  obtained  by  arranging  in  par- 
noted  in  passing  that  this  construction  increases  800  kilowatts,  and  two  400-kilowatt  units  will  suffice,  allel  columns  the  cost  of  the  various  items,  as  is  done 
the  carrying  capacity  of  the  trolley  with  but  slightly  if  for  the  purpose  of  this  comparative  study  no  re-  below  in  the  table:  (See  also  diagram  of  Fig.  11.) 
greater  investment.  serve    capacity    be   provided    either   in   power   house       -c.,,      /^„             „t-                    t- 

A  construction  somewhat  similar  to  this  is  in  use  or  sub-stations.  Estimated  Cost  of  the  Electrical  Equipment  of 

on  the  single-phase  railroad  near  Berlin.                                 Some  idea  of  the  relative  simplicity  of  the  trans-  A  60-MiLE   Single-track  Interueban 

In  regard  to  rail  return,  it  may  be  said  that,  with  mission   systems  in  the  two  cases  may  be  obtained  R.\ilro\d 

the  proposed  frequency  of  25  cycles  per  second  and  from  the  consideration  of  the  accompanying  wiring  '    '           d.  C.            A.  C. 

the  small  current  required  with  the  higher  voltage,  diagram   (Fig.  10),  showing  the  apparatus  and  con-  Power  House:                                         System.        System. 

this   portion   of   loss    will   be   even    smaller   than   in  nections  required  in  each  case.    In  both  cases  step-up      p"'^*^^"?-   $10,000       $10,000 

direct-current  work,   so  that   for  normal   interurban  transformers  raise  the  total  generator  output  to  the  Boilers  and  settings  ....... .....^ !..!!     lilooo           if'ooo 

service  it  will   be   sufficient  to  bond   only   one   rail.  high-transmission    voltage    and    a    step-down    trans-       Steam  piping  and  covering  7I500  j'.soo 

This    has    the    advantage    greatly    to    be    desired    in  former  set  is  placed  in  the  power  house.     Although      Engines    22,000  22,000 

maiiy   cases   of  leaving  the   other  rail   free  for  the  the   power-house    sub-station   could   take    its    supply  Generator's,' Vwo'400-kijowatt'! !!.'.'!' !.'.'     isiooo           23'ooo 

purpose    of   block    signals.      Furthermore,    the    evils  directly  from  the  generators,  it  was  preferred  to  use  Step-up  transformers,  Soo-kilow'att  . ! ! ! !      siooo           "-^soo 

— D//i£cr  cumrnvr  fiA/w&  srjrEM—  — Airefimr/Ne.  cu/in£Nr  m/lk^  snrEAf — 


pOfiTkHoass 


POfrm  HOUSE 


nmAwmvm  . 


3 


FIG.     10.       SINGLE-PHASE    RAILROADS. — COMPARATIVE    WIRING    DIAGKAMS- 


of  electrolj'^sis  are  completely  avoided  with  the  alter- 
nating-current system. 

Comparison  of  Alternating-current  and  Direct- 
current  Systems. 

In  order  to  consider  more  in  detail  the  relative 
merits  of  the  alternating-current  and  direct-current 
systems  of  distribution,  parallel  computations  and 
diagrams  may  be  made  for  the  case  of  a  6o-miIe 
single-track  interurban  road.  We  will  assume  the 
power  house  to  be  located  at  the  center  of  the  line 
and  to  contain  one  sub-station,  and  that  the  four 
remaining  sub-stations  are  located  at  equal  intervals 
on  the  line,  as  shown  in  Fig.  9. 

Although  the  alternating-current  system  would  not 
require  sub-stations  at  so  frequent  intervals,  they 
are  retained,  as  in  the  direct-current  system,  on  ac- 
count of  the  advantage  to  be  derived  from  the  sec- 
tionalizing  of  the  line  and  the  more  advantageous 
distribution  of  power  due  to  the  larger  number  of 
feeding  points. 

The  schedule  proposed,  as  shown  in  the  diagram, 
consists  of  five  local  cars  having  one  hour  headway, 
one  express  car  making  the  round  trip  in  three 
hours,  and  one  freight  and  baggage  car  making  the 
trip  between  the  two  terminals  in  about  eight  hours. 

The  average  power  required  by  the  various  cars 
in  kilowatts  will  be  as  follows: 

K.  W,  Average 
Hours     Power 


Schedule       Watt 
Weiglit       Speed         Hours 
in  in  per 

Ton-mile. 
So 


Tons.     M.  P.  H.     Ton-mile.  Trip.       K.  W. 

Local  car    30                25                So  144                60 

Express  car 35                43. S           110  231              165 

I'rcicht    car    ....      30                  i:;                 70  136                 25 

With    the    'schedule    outlined    above  the    average 


one  general  form  for  all  sub-stations  and  thus  avoid 
special  switch  arrangements. 

For  the  three-phase  transmission  lines  of  the  di- 
rect-current railroad  system  three  No.  6  wires  are 
assumed,  and  for  the  single-phase  transmission  line 
two  No.  4  wires,  costing  respectively  $10,000  and 
$11,500. 

The  proportions  of  the  distributing  system  have 
been  worked  out  along  the  following  lines :  For  the 
direct-current  system  it  was  assumed  the  maximum 
drop  of  a  car  starting  at  its  maximum  distance  from 
sub-stations  should  be  approximately  200  volts,  or 
about  30  per  cent.  This  will  be  accomplished  by 
installing  two  No.  000  trolleys  and  No.  oooo-feeder 
capacity  between  sub-stations  and  500,000-circular- 
mils  feeder  for  the  stub  ends.  The  cost  of  the  cop- 
per under  these  conditions  will  be  about  $95,000. 
For  the  alternating-current  system  the  size  of  the 
trolley  has  been  determined  rather  from  mechanical 
than  from  electrical  considerations.  A  No.  00 
grooved  trolley  has  been  assumed  installed  through- 
out the  length  of  the  line,  since  for  this  class  of 
sen-ice  it  is  not  practical  to  use  smaller  sizes.  The 
cost  of  the  copper  in  this  case  will  be  $21,500. 

In  determining  the  drop  for  this  system  80-per 
cent,  power  factor  has  been  assumed,  and  it  will  be 
noted  that  the  maximum  drop  under  the  same  con- 
ditions as  above  mentioned  will  be  190  volts  be- 
tween sub-stations,  or  6.25  per  cent.,  and  380  volts 
on  stub  ends,  or  12.5  per  cent.,  showing  a  very  con- 
siderable advantage  in  favor  of  this  system. 

As  to  the  motor  equipment  in  the  two  systems, 
at  present  the  alternating-current  motor  weighs 
somewhat  more   than   the   direct-current   motor  and 


Switchboard    

Wiring     

Feed-water   heater    .  . . 

Pumps    

Coal   storage    

Smokestack  and  flues 


3. 500 
3,000 
800 
800 
1,000 
2,000 


Fuel  economizers 3.000 

Stokers    3,500 

Incidentals    4<4oo 


3,000 
2,500 
Soo 
800 
1,000 
2,000 
3.000 
3-500 
4,400 


Total 


1103,000         $106,500 


D.  C. 


Sub-station    in    Power    House; 

Building   extension    $     1,000 

Rotary   converter,    300-kiIowatt    4,800 

Transformer,     300-kilowatt ;     200-kilowatt 

A.   C 

Switchboard    

Wiring     

Incidentals 


A.  C. 
600 


,200 

2,000 

,000 

1,300 

,000 
600 

500 

200 

Total    $  12,600 


Forty-eight- mile  Transmission   Line:  D.  C. 

Poles  charged  to  trolley  line 

Copper     5  10,000 

Insulators,   pins  and  cross-arms    ........        7,500 

Erection    4,000 

Incidentals     1,000 


Total     5  22,500 


Sub-station    Along  the    Road:  D.  C. 

Building    $  2,000 

Rotary   converter    4,800 

Step-down    transformers    3.200 

Switchboard     2,000 

Wiring    1,000 

Incidentals     500 


Total    $  13,500 


Four  sub-stations $  S4,c 


$ 

4,600 

A.  C. 

$ 

11,500 
5,000 
3,000 
1,000 

$ 

20,500 

A.  C. 
$  1,000 

2,000 

1,300 

soo 

200 

$ 

5.000 

$ 

20,000 

March   12,   1904 


Trolley   Line  and  Feeder:  D.  C. 

Poles,  3,500    $  17,500 

Poles  distributed   and   set 4,000 

Guys  and  anchors 2,000 

Brackets    with    hangers 18,000 

Copper,  D.   C. — 

Feeder,    12  miles,  500,000  C.  M i 

Feeder,     48  miles.  No.  0000    -  95>ooo 

Trolley,    120  miles.  No.    000 ,  ,  ) 

Copper,    A.    C. — 

Trolley,    60    miles,    No.    00 

Feeder  insulators   2,000 

Erection    10,000 

Incidentals     7.500 


A.  C. 

17,500 
4,000 
2,000 

25,000 


4,000 
4,000 


Total     $156,000         3>  78,000 


Bonding  of  Rails:                                             D.  C.  A.  C. 

Both  rails  bonded    $  30,000  

One   rail   bonded    $   15,000 

Cross    bonds    2,000  1,000 


Total     $  32,000 


16,000 


Rolling   Stock: 
Ten     vestibuled     passenger     cars,      each 

equipped  with  four  motors  and  weigh- 
ing about  30  tons $  75,000  $  85,000 

Two     express    passenger    cars,     equipped 

with  four  motors,   and  weighing  about 

35  tons   18,000  20,500 

Two    baggage    cars,    each    equipped    with 

four    motors,    and    weighing    about    30 

tons    10,000  12,000 

Snowplow  and  construction  car 7,000  8,500 

Total-    $110,000         $126,000 

RECAPITULATION, 

Power    house     $103,000  $106,500 

Sub-station  in  power  house   12,600  4,600 

Transmission    line    22,500  20,500 

Sub-stations    54,000  20,000 

Trolley  line  and  feeder    1 56,000  78,000 

Bonding 32,000  16,000 

Rolling  stock 1 10,000  126,000 


Total    $490,100  $371,600 

Cost  per    mile,    D.    C.   system $490,100  /  60  =  $8,168 

Cost  per   mile,    A.   C.    system 371,600  /  60  =    6ji93 


$1,955 
The    decrease    of  A.    C.    cost    in    terms    of   D.    C.    invest- 
ment        25% 

The    increase    of    D.    C.    cost    in    terms    of  A.    C.    invest- 
ment        32% 

Remarks  on  the  Table. 

It  is  not  necessary  to  take  up  in  detail  all  the 
items,  as  they  speak  for  themselves,  but  it  may  be 
of  interest  to  note  some  items  in  which  the  costs  vary 
more  widely. 

The  single-phase  generators,  as  would  be  expected, 
cost  nearly  30  per  cent,  more  than  three-phase  gen- 
erators, amounting  to  $5,000.  Small  savings  on 
switchboard  and  wiring  reduce  the  total  for  the 
power  house  to  $3,500  in  favor  of  the  direct-current 
system. 

For  the  sub-station  in  the  power  house,  princi- 
pally on  account  of  saving  in  converter  and  trans- 
former capacity,  the  balance  is  $8,000  in  favor  of  the 
alternating-current  system. 

The  transmission  systems  are  approximately  the 
same,  there  being  $2,000  in  favor  of  the  alternating- 
current  system. 

In  the  alternating-current  distributing  system, 
while  the  suspension  of  the  trolley  is  noticeably 
more  expensive  than  in  the  direct-current  system, 
on  account  of  special  insulators,  the  immense  saving 
in  copper  gives  a  balance  of  $78,000  in  favor  of  the 
alternating-current  system. 

The  necessity  of  bonding  but  one  rail  effects  a  sav- 
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FIG.    11.       SINGLE-PHASE    RAILROADS. 

-ing  of  $16,000  in  favor  of  the  alternating-current 
system. 

A  very  liberal  allowance  has  been  made  by  placing 
the  cost  of  the  alternating-current  motor  equipments 
one-third  in  excess  of  that  of  the  direct-current 
motor  equipment.  This,  as  before  noted,  is  the 
present  cost  of  alternating-current  equipment,  and 
without  doubt  in  the  near  future  this  difference  will 
be  greatly  reduced. 

The  sum   total   of  the   investment   for  the  direct- 
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current  system  under  the  assumed  conditions  is 
$490,100.  while  that  of  the  alternating-current  sys- 
tem is  $371,600. 

Reducing  this  to  the  cost  per  mile,  it  is  found 
that  the  electrical  equipment  complete  amounts  to 
$8,168  for  the  direct-current  system,  and  $6,193  for 
the  alternating-current  system,  or  a  saving  of  $1,955 
per  mile  in  favor  of  the  latter. 

Expressed  in  percentage  this  means  that  the  alter- 
nating-current system  effects  a  saving  of  25  per  cent, 
of  the  cost  of  the  direct-current  system,  or  to  state 
the  relation  in  other  words,  the  cost  of  the  direct- 
current  system  is  32  per  cent,  more  than  the  cost  of 
the  alternating-current  system,  a  showing  most 
favorable  for  the  latter,  and  this  indeed  during  the 
first  year  that  this  apparatus  has  been  on  the  market. 

With  the  alternating-current  motor  thus  far  per- 
fected and  the  large  number  of  propositions  whose 
realization  is  conditioned  by  a  cheaper  electrical 
equipment,  nothing  can  hinder  the  very  wide  adop- 
tion of  this  system. 
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Ohio    Interurban    Railroad   Association. 

The  Ohio  Interurban  Railroad  Association  was 
organized  at  a  meeting  of  prominent  electric-railway 
men  at  Dayton  recently.  The  officers  elected  are  as 
follows :  President,  H.  P.  Clegg,  of  the  Dayton 
and  Troy  road;  vice-president,  D.  C.  Spring,  of  the 
Dayton,  Covington  and  Piqua  line;  secretary  and 
treasurer,  J.  H.  Merrill,  of  the  Western  Ohio  sys- 
tem. The  executive  committee  consists  of  Messrs. 
Gunn,  of  the  Dayton,  Springfield  and  Urbana ;  U. 
Boyer,  of  the  Cincinnati,  Dayton  and  Toledo :  R.  N. 
DeWeese,  of  the  Dayton  and  Northern :  Howard 
Frovell,  of  the  Dayton  and  Western,  and  Anderson. 
of  the  Dayton  and  Xenia.  The  organization  was 
formed  for  the  purpose  of  looking  after  matters  of 
common  interest  and  embraces  the  lines  in  Ohio  and 
Eastern  Indiana.  The  most  important  subject  dis- 
cussed was  the  issue  of  an  interchangeable  mileage 
book.  A  committee  was  appointed  to  report  on  the 
subject.  The  association  is  expected  to  be  of  great 
benefit  to  the  roads  now  operating  in  the  two  states. 


Allis-Chalmers  Plans. 

That  the  Allis-Chalmers  Company  will  cut  a  wide 
swath  in  the  electrical  field  is  becoming  increasingly 
evident.  The  recent  official  announcement  of  Vice- 
president  W.  J.  Chalmers  that  the  company  is  to 
manufacture  electrical  machinery  is  now  further  sup- 
plemented by  a  statement  that  a  sales  combination 
has  been  effected  between  the  Bullock  Electric  Man- 
ufacturing Company  and  the  Allis-Chalmers  Com- 
pany. A  report  has  been  in  circulation  that  a  con- 
solidation of  the  two  interests  had  been  effected,  but 
this  has  not  been  confirmed.  It  may,  however,  be 
stated  from  information  gained  at  the  office  of  the 
Allis-Chalmers  Company  that  an  important  deal, 
involving  at  least,  as  stated,  a  comprehensive  sales 
combination,  has  been  effected.  The  Wagner  Elec- 
tric Manufacturing  Company,  heretofore  allied  with 
the  Bullock  company,  it  is  announced  is  not  in- 
cluded in  the  deal. 

Another  item  of  news  of  more  or  less  significance 
is  the  intimation  in  Milwaukee  that  B.  H.  Warren, 
former  vice-president  of  the  Weslinghouse  Electric 
and  Manufacturing  Company  of  Pittsburg,  will 
probably  succeed  Charles  Allis  as  president  of  the 
Allis-Chalmers  Company.  Apparently  reliable  au- 
thority is  to  be  had  for  the  statement  that  there  will 
be  a  reorganization  of  the  board  of  directors  and 
that  Mr.  Allis  will  no  doubt  remain  to  represent  the 
w^estern  interests,  and  act  as  treasurer. 


Alternating-current  Railway  Motors  Dis- 
cussed  at  Chicago    Institute 
Meeting. 

The  Chicago  branch  of  the  American  Institute  of 
Electrical  Engineers  met  on  March  8th  for  the  dis- 
cussion of  the  alternating-current  motor  for  rail- 
way work,  as  set  forth  by  the  paper  of  Charles  P. 
Steinmetz.  read  at  the  New  York  Institute  meeting  on 
January  29th,  entitled  "Alternating-current  Railway 
Motors"  ("Western  Electrician.  February  6th). 
President  Bion  J.  Arnold  called  the  meeting  to  order. 
The  small  assembly  room  of  the  Western  Society  of 
Engineers  was  taxed  to  its  utmost,  there  being  at 
least  150  members  and  visitors  present.  President 
Arnold  said  a  few  words  in  regard  to  the  present 
outlook  for  alternating  current  in  street-railway  work 
and  its  future  possibilities.  George  A.  Damon  then 
briefly  abstracted  the  Steinmetz  paper  and  New  York 
discussion,  bringing  out  the  main  points  for  the  re- 
freshment of  the  memory  of  those  present.  Clarence 
Renshaw  then  gave  an  exceedingly  clear  and  concise 
description  of  the  two  leading  types  of  alternating- 
current  motors,  the  straight  series  t\'pe  and  the  trans- 
former series  type,  making  plain  the  advantages  and 
disadvantages  of  both  as  applied  to  railway  w'ork. 
W.  A.  Blanck  followed  w-ith  his  paper  entitled  "Sin- 
gle-phase Railroads,"  which  appears  on  other  pages 
of  this  issue.  The  papers  were  well  received  and 
brought   out   considerable  discussion. 


OBITUARY. 


Andrew  Howard. 

Andrew  Howard,  president  of  the  Plicenix  Glass 
Company  of  Pittsburg,  died  at  his  home  in  Wilkins- 
burg.  Pa.,  on  February  27th  after  an  illness  of  about 
ID  days.  He  suffered  from  an  attack  of  the  grip 
which  developed  into  pneumonia.  Mr.  Howard  was 
born  in  Pittsburg  in  1837,  and  during  his  youth 
received  a  thorough  mercantile  education  in  the 
schools  of  that  city.     After  holding  responsible  posi- 


ANDREW    HOWARD. 

tions  in  various  capacities  he  organized  the  Phoenix 
Glass  Company  in  1880,  originally  designed  for  the 
purpose  of  manufacturing  glass  insulators,  and  it  is 
through  his  energy  and  enterprise  that  the  company 
has  grown  to  its  present  large  proportions.  He  was 
a  man  of  tact,  discretion  and  judgment,  and  his 
kindly  disposition  made  him  beloved  by  all  with 
whom  he  came  in  contact.  The  funeral  was  held  in 
Pittsburg  on  February  29th.  A  widow,  two  sons 
and  two  daughters  are  left. 


William  A.  McGuire. 

William  A.  McGuire,  president  of  the  McGuire 
Manufacturing  Company,  Chicago,  died  of  pneumonia 
at  his  home.  309  Webster  Avenue,  on  February  29th. 
Mr.  McGuire  was  born  in  Niagara.  Ont.,  in  1840. 
In  1863  he  came  to  Chicago  and  engaged  in  the  iron- 
manufacturing  business,  soon  after  founding  the  Mc- 
Guire Manufacturing  Company,  which  engaged  in  the 
business  of  manufacturing  trucks  and  cars  for  elec- 
tric railways.  He  was  the  inventor  of  many  railway 
appliances,  among  them  being  the  electric-railway 
sweeper.  He  also  invented  many  of  the  carwheels 
and  trucks  now  in  use  by  the  electric-railway  com- 
panies'. Mr.  McGuire  was  successful  -in  business. 
He  had  contemplated  retiring  for  a  number  of  years, 
but  not  until  January  i,  1904,  did  he  sever  active 
connection  with  the  companj-  bearing  his  name.  The 
withdrawal  of  Mr.  ilcGuire  brought  some  changes 
in  the  firm.  John  J.  Cummings.  a  director  of  the 
company  and  president  of  the  Globe  Iron  Works, 
was  made  president  and  the  company  name  was 
changed  to  the  McGuire-Cummings  Manufacturing 
Company. 

Mr.  McGuire  was  sick  but  three  days.  Only  a  few- 
days  before  his  death  he  disposed  of  the  last  of  his 
stock  in  the  company  to  Vice-president  W.  J.  Cooke 
and  several  other  gentlemen  and  had  completed  ar- 
rangements for  an  extended  trip  throughout  the 
West  and  the  Pacific  Coast.  On  the  Saturday  pre- 
ceding his  death  he  took  lunch  downtown  with  Mr. 
Cummings.  He  was  prominently'  engaged  in  char- 
itable work  and  was  well  known  as  a  philanthropist. 
Among  the  societies  of  which  he  was  a  member  are 
the  Knights  of  Columbus.  Catholic  Benevolent  Le- 
gion, Royal  Arcanum.  Germania  Club,  Sheridan 
Club.  Columbia  Yacht  Club  and  the  Chicago  Athletic 
Association. 

The  funeral  ser%ices  were  held  at  St.  Vincent's 
Church,  of  which  parish  he  was  a  member.  He  is 
survived  by  a  widow  and  three  children  and  two 
brothers. 


Ohio   Electric-Light    Association. 

The  Proceedings  of  the  Ohio  Electric  Light  As- 
sociation for  1903  has  just  been  published.  It  is 
substantially  bound  in  cloth  and  is  a  complete  record 
of  the  proceedings  of  the  Columbus  convention,  held 
on  October  13,  14  and  15,  1903.  The  officers  for 
1903-1904  are:  President,  S.  M.  Rust,  Piqua: 
^■ice-president.  J.  H.  Perkins.  Youngstown :  secre- 
tary-treasurer, D.  L.  Gaskill.  Greenville.  The  active 
members  of  the  society  now  number  49  and  the  asso- 
ciate members  29,  The  11  papers  read  at  the  con- 
^■ention  are  given  in  full,  with  their  respective  dis- 
cussions. 
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So  MANY  electrical  problems,  particularly  those 
connected  with  the  transmission  and  utilization  of 
power,  are  likely  to  present  themselves  in  the  build- 
ing of  the  Panama  Canal  that  it  would  have  been 
well  if  President  Roosevelt  had  appointed  as  one 
of  the  members  of  the  engineering  commission  a 
man  especially  trained  in  electrical  work.  However, 
the  president  has  not  seen  fit  to  include  an  electrical 
engineer  in  his  list,  although,  of  course,  the  com- 
mission, as  a  whole,  is  made  up  of  engineers  of 
established  reputation.  William  Barclay  Parsons, 
one  of  the  new  commissioners,  is  the  engineer  of 
the  Rapid  Transit  Commission  of  New  York  city, 
and  as  such  probably  has  been  brought  into  closer 
relation  with  practical  electrical  work  of  the  present 
day  than  any  other  member  of  the  body.  However, 
cverj'  engineer,  whether  military  or  civil,  is  nowa- 
days familiar  with  the  accomplishments  of  applied 
electricity  in  a  general  way,  although  not  all  are 
equally  unbiased  in  considering  the  subject.  But, 
as  the  work  progresses,  it  will  not  be  difficult  to 
retain  such  electrical  specialists  as  may  be  desired, 
although  it  is  to  be  regretted  that  no  electrical  man 
will  have  a  voice  and  vote  on  the  board  of  control. 
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with  the  voltage,  or,  what  is  probably  more  correct, 
with  the  current.  In  by  far  the  greater  number  of 
the  cells  tested,  the  sensitiveness  to  red  is,  however, 
found  to  be  higher  than  the  sensitiveness  to  blue 
rays.  The  sensitiveness  of  selenium  to  red  light  is 
strongly  modified  by  a  previous  intense  illumination 
with  white  light,  or  by  a  permanent  blue  illumina- 
tion. 

In  the  second  part  of  this  paper  the  influence  of 
temperature  on  selenium,  which  is  known  to  be  of 
quite  an  extraordinary  magnitude,  is  more  closely 
studied.  According  as  selenium  on  being  heated 
either  increases  or  diminishes  in  resistance,  non- 
metallic  or  "soft"  selenium  should  be  distinguished 
from  metallic  or  "hard"  selenium.  The  former  mod- 
ification is  found  to  be  increasino^ly  conductive  up 
to  217°  C,  when  the  needle  of  the  galvanometer, 
after  some  latent  heat  has  been  absorbed,  will  return 
suddenly  to  the  deflection  corresponding  to  the  tem- 
perature 20°.  Now  if  such  selenium  be  cooled  in 
the  dark,  the  resistance,  after  increasing  rapidly 
for  some  time,  will  decrease  from  -}-8°  at  an  increas- 
ing rate,  the  selenium  approaching  in"  every  respect 
the  behavior  of  the  other  modification.  The  latter 
(metallic  or  hard)  modification  is  generally  dis- 
tinguished by  a  higher  conductivity  and  a  much 
lower  sensitiveness  to  light  than  "non-metallic" 
selenium.  On  being  cooled,  the  resistance  is  found 
to  fall  at  first  extremely  rapidly,  the  rate  becoming 
slower  at  lower  temperatures.  On  being  heated,  the 
resistance  of  a  similar  cell  will  at  first  increase, 
falling  again  from  about  70°,  when  the  ceil  dis- 
tinctly assumes  the  properties  of  thc  other  modifi- 
cation. From  the  above  it  is  inferred  that  the  metal- 
lic modification  is  stable  below  8°  and  the  non-me- 
tallic modification  above  7°.  The  latter  modification 
will,  even  at  ordinary  temperatures,  though  at  ex- 
tremely slow  rates  (often  requiring  years),  be 
converted  into  the  other  form  of  selenium,  this 
conversion  being  accelerated  by  white  and  especially 
by  red  light,  whereas  blue  light  will  exert  an  op- 
posite action.  These  interesting  facts  are  obtained 
from  an  abstract  of  Mr.  Marc's  paper  made  by 
Dr.  A.  Gradenwitz  for  Science  Abstracts. 


Mr.  W.  a.  Blanck's  recent  Institute  paper  on 
"Single-phase  Railroads,"  presented  in  full  in  this 
issue,  is  a  valuable  contribution  to  technical  litera- 
ture. The  author  outlines  the  various  systems  which 
have  been  tried — a  synchronous  motor  in  combina- 
tion with  direct-current  generators  and  standard  di- 
rect-current axle  motors,  as  proposed  by  Ward  Leon- 
ard;  an  induction  motor  in  combination  with  air 
compressors,  as  proposed  by  Bion  J.  Arnold ;  the 
alternating-current  series  motor,  as  developed  by 
Lamme  and  Finzi ;  the  repulsion  induction  motor, 
as  developed  by  Steinmetz  and  Schiller,  and,  finally, 
the  repulsion  series  motor,  developed  by  Winter- 
Eichberg.  Further  on,  Mr.  Blanck  takes  up  the 
subjects  of  controllers,  car  wiring,  trolley  and  line 
construction.  He  then  considers,  for  illustration,  a 
typical  60-mile  road  equipped  by  both  the  present 
direct-current  system  consisting  of  alternating-cur- 
rent generator  with  rotary-converter  sub-stations, 
and"  what  he  terms  the  alternating-current  system 
using  static-transformer  sub-stations  and  3,000  volts 
on  the  trolley  line.  Comparing  item  for  item,  he 
shows  that  the  direct-current  system  giving  the  same 
service  as  a  single-phase  system  costs  32  per  cent, 
more  than  the  alternating-current  systems.  This 
calculation  is  certainly  one  of  much  importance.  It 
seems  to  indicate  that  the  era  of  the  alternating- 
current  railway  is  at  hand.  This  is  a  most  significant 
fact  to  all  railroad  men,  for  it  is  becoming  evident 
that  the  operation  of  high-speed  passenger  trains  on 
trunk  railroads  for  long  distances  is  now  passing 
from  the  stage  of  possibility  to  that  of  probability. 

The  writer  of  the  present  paper  is  well  fitted  to 
discuss  advanced  electric-railway  .problems.  He  is 
an  electrical  engineer  now  located  in  Chicago,  who 
has  given  much  of  his  time  of  late  to  the  high-ten- 
sion single-phase  railway  work  on  the  line  running 
out  of  Lansing,  Mich.,  on  which  the  electropneu- 
matic  system  of  Bion  J.  Arnold  is  being  developed. 
Before  coming  to  this  country  Mr.  Blanck  was  con- 
nected with  Ganz  &  Co.  of  Budapest,  working  on 
high-tension  distribution  throughout  Europe.  He  is 
an  engineer  of  ability  and  standing  and  has  written- 
an  impartial  paper  which  will  be  studied  attentively 
by  all  interested  in  the  art. 
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The  Gas  Engine  for  Central-station 

Service.' 
By  Ralph  D.  Mershon. 

Compression  is  one  of  the  chief  elements  con- 
ducive to  high  efficiency  in  gas  engines.  There  is, 
however,  a  limit  to  which  this  can  be  carried.  The 
compression  of  the  charge  necessarily  heats  it,  and 
if  the  compression  be  carried  to  a  high  enough  point 
an  ignition  of  the  charge  will  result,  due  to  com- 
pression alone.  Indeed,  in  some  types  of  engines, 
ignition  is  accomplished  altogether  by  means  of  high 
compression.  In  the  gas  engine,  as  ordinarily  em- 
.  ployed,  -however,  ignition  due  to  compression  or 
"pre-ignition,"  as  it  is  called,  is  carefully  avoided, 
principally  because  of  the  difficulty  of  controlling 
it  and  of  its  consequent  unreliability.  Ignition  is 
generally  accomplished  by  an  electric  spark,  which 
method  is  capable  of  the  complete  control  necessary 
for  successful  operation.  Pre-ignition  takes  place 
more  readily  in  a  "rich"  explosive  mixture,  that  is, 
one  whose  calorific  value  is  high,  than  in  a  "lean" 
mixture,  or  one  whose  calorific  power  is  low,  and  it 
is  therefore  possible  to  compress  lean  mixtures  to 
a  higher  point  than  rich  ones.  There  obtains,  there- 
fore, a  condition  which  at  first  thought  is  rather 
surprising,  namely,  that  in  general  it  is  possible  to 
obtain  a  higher  efficiency  in  the  gas  engine  when  a 
lean  gas  is  employed  than  when  a  rich  one  is  used, 
because  of  the  higher  point  to  which  compression 
may  be  safely  carried.  For  this  reason  a  consid- 
erable excess  of  air  is  often  employed,  that  is,  a 
good  deal  more  air  than  is  necessary  to  completely 
consume  the  gas  supplied  to  the  engine,  and  in  some 
cases  there  is  mixed  with  the  gas,  when  a  rich  gas 
is  the  one  available  for  use  in  the  engine,  an  inert 
gas,  such  as,  for  instance,  the  cooled  and  cleaned 
products  of  combustion  from  the  gas  engine  itself. 
By  these  expedients  a  higher  compression  may  be 
employed  and  with  resulting  higher  efficiency.  Lean 
mixtures  are  also  more  readily  ignited  by  the  ignition 
spark  when  the  compression  is  high. 

In  addition  to  the  "four-cycle,"  or,  as  we  shall 
call  it,  the  four-stroke  method  of  operating  gas 
engines,  there  is  another  known  as  the  "two-cycle." 
or.  as  we  will  designate  it,  the  two-sti^oke  method. 
These  two  methods  are  the  ones  most  generally  in 
use,  and  the  only  ones  therefore  which  we  will  con- 
sider. The  two-stroke  method  takes  its  name  from 
the  fact  that  there  is  a  working  stroke  in  every  two 
strokes.  The  method  of  accomplishing  this  may  be 
best  explained  by  reference  to  Fig.  i,  showing  in  sec- 
tion the  cylinder  of  a  two-stroke  engine.     This  view 


FIG.    I,       GAS     ENGINE    FOR     CENTRAL-STATION     SERVICE. — 
SECTION  OF    CYLINDER  OF    TWO-STROKE    ENGINE. 

shows  a  double-acting  cylinder,  that  is,  one  in  which 
there  is  produced  alternately  working  impulses  on 
each  side  of  the  piston.  We  will,  however,  consider 
for  the  present  only  one  end  of  the  cylinder.  Sup- 
pose the  piston  to  be  at  the  back  end  of  the  cylinder, 
and  in  the  clearance  between  the  end  ol  the  piston 
and  the  cylinder  there  shall  be  a  charge  of  gas  and 
air  compressed  by  the  previous  stroke  of  the  piston. 
If  this  charge  be  ignited  the  piston  will  be  urged 
forward  until  it  begins  to  uncover  the  ports  which 
>*ou  see  at  the  middle  of  the  cylinder,  and  through 
which  the  exhaust  passes.  These  ports  begin  to  be 
uncovered  when  the  piston  is  near  the  end  of  its 
stroke,  that  is,  a  little  before  the  crank  has  reached 
the  dead  center.  The  ports,  therefore,  remain  more 
or  less  open  from  the  time  the  crank  has  reached 
the  position  somewhat  before  the  dead-center  posi- 
tion, until  it  has  reached  a  corresponding  position 
on  the  other  side  of  the  dead  center,  that  is,  the 
exhaust  ports  are  opened  for  quite  an  appreciable 
portion  of  the  time  occupied  by  a  stroke  of  the 
engine,  since  they  are  open  at  a  time  when  the  pis- 
ton is  moving  at  a  comparatively  low  speed.  Now 
at  the  instant  these  ports  are  opened  the  hot  gas 
that  is  in  the  C3dinder  begins  to  rush  out  through 
them,  most  of  the  products  of  combustion  passing 
out.  and  the  pressure  falling  to  that  of  the  atmos- 
phere. 

Shortly  after  this  the  inlet  valve  at  the  back  end 
of  the  cylinder  opens,  admitting  a  certain  amount 
of  pure  air,  which  has  been  previously  compressed 
by  a  suitable  pump.  The  air  thus  admitted  pushes 
forward  the  products  of  combustion  in  the  cylinders, 
forcing  out  of  the  exhaust  a  portion  of  what  remains 
in  the  cylinder,  after  the  pressure  has  been  exhausted 
at  atmospheric;  that  is,  theoretically  at  least,  there  Is 
next  to  the  piston  a  layer  of  the  products  of  com- 
bustion, and  next  to  that  a  layer  of  pure  air. 
The   gas-supply   valve   now    opens,    so    that   along 
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with  the  air  being  admitted  there  is  also  admitted 
the  proper  proportion  of  gas  for  an  explosive  mix- 
ture, and  it  is  admitted  in  such  a  way  as  to  produce 
a  thorough  mingling  of  the  gas  and  air  entering 
the  cylinder.  The  gas,  as  in  the  case  of  the  air,  is 
compressed  by  a  pump  to  the  low  pressure  necessary 
for  forcing  it  into  the  cylinder.  While  the  gas  and 
air  are  entering  the  cylinder  more  of  the  products 
of  combustion  are  being  forced  out  of  the  exhaust 
ports,  which  are  still  open,  and  this  admission  of 
gas  and  air  continues  until  sufficient  of  the  mixture 
has  --been  admitted  for  the  work  which  the  engine 
is  doing. 

The  exhaust  ports  have,  during  all  this  time,  been 
more  or  less  open,  as  previously  explained,  and  the 
admission  of  the  layer  of  pure  air  and  the  succeed- 
ing layer  of  the  mixture  has  been  accomplished  and 
the  admission  valve  closed  before  the  exhaust  ports 
are  closed  by  the  piston  making  its  return  stroke. 
The  piston  now  begins  its  return  stroke,  closing  the 
exhaust  ports  and  compressing  the  stratified  con- 
tents of  the  cylinder,  and  near  the  end  of  the  stroke 
the  charge  is  ready  for  ignition  and  for  a  repetition 
of  the  cycle  outlined. 

It  is  clear  that  this  engine  will  give  a  working 
impulse  every  forward  stroke,  just  as  in  the  case 
of  a  single-acting  steam  engine,  and  that  if  we  dupli- 
cate the  cylinder  at  the  other  end  of  the  piston,  there 
will  result  a  double-acting  engine,  giving  us  an 
impulse  every  stroke,  as  in  the  case  of  the  steam 
engine.  Such  an  engine  as  described  requires  sep- 
arate pumps  for  forcing  the  gas  and  air  Into  the 
working  cylinder. 

Just  below  Fig.  i  is  shown  an  indicator  diagram 
of  the  working  cylinder,  showing  the  relation  be- 
tween the  different  points  of  the  diagram  and  the 
cylinder  itself. 

Various  means  have  been  employed  for  igniting 
the  charge  in  the  cylinder  of  the  gas  engine,  some 
involving  the  use  of  a  hot  tube,  some  a  platinum  wire 
healed  electrically,  some  a  gas  flame  which,  by  vari- 
ous Ingenious  methods,  is  made  to  ignite  the  charge, 
and  some  involving  the  use  of  an  electric  spark. 
The  latter  method  is  the  one  usually  employed,  the 
spark  being  usually  obtained  in  one  of  two  ways. 
One  of  these  is  to  produce  by  means  of  an  induction 
coil  a  continuous  stream  of  sparks  between  two 
platinum  points  which  are  at  the  proper  moment 
brought  into  contact  with  the  charge  in  the  cylinder 
by  means  of  a  valve.  The  other  method,  which  is 
that  most  generally  employed,  is  to  make  use  of  a 
small  magneto-electric  generator  for  generating  the 
current  required  for  the  spark  which  takes  place 
between  two  points  normally  in  contact  but  separated 
by  a  cam  movement  at  the  instant  when  ignition  is 
desired. 

Various  methods  have  been  devised  also  for  gov- 
erning gas  engines,  but  only  two  of  these  have  been 
used  to  any  great  extent  practically.  One  of  these 
is  the  method  used  with  the  original  Otto  engine 
and  still  in  use  in  many  engines,  especially  those  oE 
the  older  type.  This  method  consists  in  causing  the 
engine  to  miss  one  or  more  working  strokes.  That 
is.  Instead  of  there  being  a  working  stroke  in  every 
four,  there  would  at  light  loads  be  a  working  stroke 
in  every  eight  or  every  12,  depending  upon  the  load 
which  the  engine  was  carrying.  This  method  of 
governing  has  the  disadvantage  of  requiring  a  heavy 
flywheel,  and  that  even  with  a  heavy  flywheel  there 
will  be  considerable  variation  in  speed.  It  has  the 
advantage,  however,  of  high  efficiency  at  all  loads, 
since,  whether  the  load  was  heavy  or  light,  the  qual- 
ity of  the  mixture  and  the  compression  previous  to 
ignition  are  the  same.  The  irregularity  of  the  speed, 
however,  consequent  on  this  method  of  operation  is 
such  as  to  render  it  unsuitable  for  many  kinds  of 
work,  especially  for  the  driving  of  alternators  in 
parallel. 

The  method  usually  employed,  therefore,  in  gov- 
erning gas  engines,  especially  those  of  large  sizes, 
and  for  elec'trlcal  work,  Is  that  of  varying  the  amount 
of  mixture  admitted  to  the  cylinder,  at  the  same  time 
endeavoring  to  keep  its  quality  constant.  With 
heavy  loads,  when  the  engine  is  taking  a  cylinder  full 
or  practically  full  of  explosive  mixtures,  the  mixture 
can  be  suited  for  the  compression  which  takes  place, 
but  with  lighter  loads  it  is  evident  that  since  the 
cylinder  must  be  full,  the  only  way  to  preserve  the 
quality  of  the  mixture  the  same  or  approximately 
the  same  will  be  to  endeavor  to  stratify  the  con- 
tents of  the  cylinder.  That  is.  as  has  previ- 
ously been  explained  in  connection  with  the  two- 
stroke  engine,  to  first  admit  air  to  the  cylinder  and 
then  a  layer  of  the  mixture,  endeavoring  to  admit 
the  mixture  in  such  a  way  that  it  will  not  mix  with 
the  air,  or,  at  any  rate,  to  only  a  small  extent,  and 
so  that  at  the  back  end  of  the  cylinder,  at  least,  there 
shall  be  a  mixture  sufficiently  rich  to  properly  ignite 
under  the  compression  which  has  taken  place. 
Whether  or  not  this  stratification  actually  does  take 
place  has  been  the  subject  of  considerable  dispute, 
but  whether  this  theory  be  wholly  or  only  partially 
correct,  or  not  correct  at  all.  the  fact  remains  that 
engines  are  operated  successfully  in  the  manner  de- 
scribed. 

The  gas  generators  emplo3'ed  in  connection  with 
p^as  engines  are  of  various  tj'pes,  but  depend  upon 
the  same  general  principle.  In  them  takes  place  one 
or  both  of  two  chemical  reactions,  which  are  ex- 
pressed bv  the  enuatlons.  CO;  +  C  ^  2CO  and  H:0 
-\-  C  =  2H  +C0.  The  first  equation  expresses  the 
fact  that  oxygen  coming  in  contact  with  incandes- 
cent carbon  results  in  the  formation  of  carhonous 
oxide,  an  inflammable  gas.  This  gas,  however,  is 
generally  formed  through  the  intermediate  action  ex- 


pressed by  the  equation  C  +  O  =  CO2,  in  which  car- 
bonic anhydride  is  first  formed,  and  this  gas,  commg 
in  contact  with  hot  carbon,  takes  up  an  additional 
atom  of  carbon,  forming'  carbonous-oxide  gas.  The 
second  equation  expresses  the  fact  that  hot  steam,  on 
coming  in  contact  with  incandescent  carbon,  splits 
up,  resulting  in  the  formation  of  carbonous-oxide 
gas  and  hydrogen.  The  first  of  these  actions,  when 
once  started,  will  continue  because  it,  in  itself,  gen- 
erates more  than  sufficient  heat  to  continue  the 
process,  but  the  second  action  requires  a  supply  of 
heat  which  must  come  either  through  heating  the 
carbon  before  steam  is  supplied  to  it  or  by  having 
the  two  actions  mentioned  proceed  simultaneously,  in 
which  case  the  first  reaction  will  supply  heat  for  the 
second. 

As  an  example  of  the  gas  generator,  1  would  call 
your  attention  to  Fig.  2,  which  represents  a  gas- 
generating  plant.  At  the  left  we  have  shown  the 
generator  filled  with  the  fuel  from  which  the  gas 
is  to  be  obtained.  This  fuel  burns  at  the  bottom 
of  the  generator  by  reason  of  the  air  admitted  to 
it  at  that  point  through  the  grate  bars  shown.  The 
air,  however.  Is  not  admitted  by  itself,  but  is  forced 
in  along  with  and  by  means  of  a  steam  jet  entering 
the  firebox  below  the  grate  bars  by  way  of  the  pipe 
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shown.  The  steam  is  supplied  by  the  boiler  (B) 
heated  by  the  hot  gases  as  they  pass  out  of  the 
generator.  We  may  consider  that  the  action  in  this 
generator  is  the  combination  of  the  actions  previ- 
ously described.  The  mixture  of  air  and  steam 
coming  in  contact  with  the  hot  fuel  at  the  grate 
.bars,  the  air  burns  a  portion  of  the  fuel,  thus  form- 
ing carbonic-oxide  gas  and  supplying  heat  to  split 
up  the  steam  into  its  elements,  the  ox3'gen  of  the' 
steam  combining  with  a  certain  proportion  of  the 
incandescent  carbon  to  form  carhonous  oxide.  As 
this  combination  of  carbonic  oxide,  carhonous  oxide 
and  hydrogen  passes  up  through  the  hot  bed  of  car- 
bon, the  carbonic  oxide  takes  up  an  additional  atom 
of  carbon,  forming  carhonous  oxide.  There  passes 
over  from  the  generator,  therefore,  by  way  of  the 
pipe  (B)  a  mixture  of  hydrogen,  carhonous  oxide 
and  the  nitrogen  contained  in  the  air  required  for 
the  process,  along  with  a  small  proportion  of  car- 
bonic oxide.  The  generator  is  fed,  as  shown,  by  a 
properly  sealed  opening  at  the  top,  so  that  it  may 
be  charged  without  Interfering  with  its  operation. 
After  leaving  the  gas  generator  the  hot  gases  pass 
out  through  the  pipe  (B),  heating  in  their  course 
the  water  in  the  boiler  (B),  as  previously  men- 
tioned, and  forming  the  steam  for  use  in  the  gen- 
erator. The  gases  then  pass  into  the  scrubber  and 
the  cooling  chamber  (F)  (F),  in  which  the  gas  is 
cooled  and  cleaned  by  a  spray  of  water  sent  through 
a  checker  work,  or  through  loosely  piled  coke.  It  then 
passes  through  the  purifier  (G),  which  removes  such 
dust  as  there  may  remain  in  it  and  takes  out  the  su- 
perfluous moisture.  A  small  gas  tank  (H)  or  equal- 
izer reduces  the  pulsation  In  the  main  occurring  at 
the  time  when  the  engine  is  drawing  a  supply  of  gas. 

Returning  again  to  the  question  of  the  engine,  one 
of  the  first  points  which  arises  when  considering  it 
for  electrical  work  is  that  of  the  operation  in  parallel 
of  direct-driven  generators.  With  generators  for 
supplying  direct  current,  the  problem  is  compara- 
tively simple,  since  it  depends  principally  upon  the 
action  of  the  governors  of  the  various  engines,  and 
is  not  very  difficult  of  solution.  With  alternators, 
however,  there  is  a  further  question  of  the  angular 
variation  in  the  rotative  effort  of  the  engines,  due 
to  the  impulses  on  the  piston.  M'ost  of  you  are 
conversant  with  this  problem  as  involved  in  connec- 
tion with  the  steam  engine,  but  in  the  case  of  the 
gas  engine  the  solution  is  not  quite  so  easily  arrived 
at.  In  the  case  of  a  single-acting  four-stroke  en- 
gine giving  an  impulse  for  only  one  stroke  in  ever\' 
four,  it  is  very  evident  that  in  order  to  obtain  a 
sufficiently  uniform  rotative  effort  a  much  heavier 
fl3'\vheel  will  be  required  than  in  the  case  of  an 
engine    giving   an    impulse    tvtry   stroke. 

In  order  to  keep  down  the  weight  of  flywheel  re- 
quired, various  expedients  have  been  resorted  to. 
One  of  these  is  to  use  in  one  engine  a  number  of 
single-acting  cylinders,  each  acting  upon  its  own 
crank,  and  so  arranged  as  to  give  a  rotative  effort 
as  uniform  as  possible.  In  order  to  accomplish  this 
to  the  best  advantage,  as  will  he  seen  later  on.  pairs 
of  cylinders  should  be  arranged  facing  each  other. 
although  they  are  sometimes  arranged  in  tandem 
and  sometimes  side  by  side.  We  will  not  give  much 
consideration  to  this  use  of  single-acting  cylinders, 
however,  for  the  reason  that  the  present  tendency', 
especially  in  large  engines,  is  to  make  them  double- 
acting,  and  to  arrange  the  cjdinders  in  tandem  in  .such 
a  way  as  to  produce  an  Impulse  for  ever?*  stroke  of  the 
engine.  The  method  of  making  the  two-stroke  en- 
gine double  acting  has  already  been  described.  In 
it  an   impulse  may  be  obtained  at  every  stroke  by 
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means  of  what  is  in  effect  a  single  cylinder.  But  in 
tlie  case  of  the  four-stroke  engine,  it  is  necessary,  in 
order  to  obtain  an  impulse  every  stroke,  to  not  only 
employ  a  double-acting  cylinder,  but  to  employ  two 
such  cylinders  in  tandem.  The  reason  for  this  will 
be  apparent  by  referring  to  Fig.  3,  which  represents 
diagrammatically  a  four-stroke  double-acting  cylin- 
der. Remembering  that  on  each  side  of  this  piston 
there  can  only  be  one  impulse  for  each  four  strokes 
and  following  the  cycle  of  operations  for  each  side 
of  the  piston  in  the  manner  indicated  in  the  figure, 
we  see  that  in  the  system  illustrated  there  will  be 
two  impulses  for  every  four  strokes  and  that  these 
impulses  will  come  one  immediately  after  the  other, 
so  that  in  operation  we  shall  have  two  impulses  in 
succession,  then  two  idle  strokes,  then  two  impulses 
in  succession  again,  and  so  on.  This  sequence  of 
impulses  will  require  a  heavier  flywheel  than  though 
there  were  an  impulse  every  other  stroke  and  will 
require  a  considerably  heavier  flywheel  than  though 
there  were  an  impulse  every  stroke.  In  order,  there- 
fore, to  obtain  a  still  more  uniform  effect,  two  cylin- 
ders are  generally  combined  in  a  tandem,  as  shown 
in  Fig.  4.  This  arrangement  gives  an  impulse  every 
stroke,  as  will  be  seen  by  following  out  the  action 
on  each  side  of  each  piston,  as  outlined  by  the  words 
below   the   figure. 

The  present  tendency  of  gas-engine  design  for 
electrical  work  is  toward  the  arrangement  shown  in 
Fig,  4,  and  in  many  cases  two  such  systems 
as  that  shown  are  employed,  each  being  connected 
to  its  own  crank,  the  cranks  being  approximately 
00°  apart.  In  using  the  term  flywheel  in  connection 
with  the  question  of  equalizing  the  rotative  effort,  the 
word  must  be  considered  as  designating  not  simply 
the  rotating  masses  of  the  engine,  but  all  moving 
masses  which  will  serve  for  the  storage  and  the 
giving  out  again  of  energy.  This  will  include  the 
reciprocating  parts  of  the  engines,  or,  as  it  is  some- 
times termed,  the  reciprocating  flywheel.  The  re- 
ciprocating flywheel  is  of  even  more  importance  in  the 
double-acfing  gas  engine  of  the  character  described 
than  in  the  steam  engine,  for  the  reason  that  in  the 
former,  because,  ef  the  high  compression  employed, 
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it  is  possible  to  use  greater  reciprocating  masses  and 
therefore  provide  for  considerably  greater  storage 
of  energy  in  them. 

By  making  use  of  the  two  double-acting  four- 
stroke  cylinders,  as  described,  or  one  of  the  double- 
acting  two-stroke  cylinders,  described  sometime  pre- 
viously, it  is  possible  to  obtain  the  required  uni- 
formity of  rotative  effort  for  the  proper  paralleling  of 
alternators,  and  the  result  may  be  accomplished  with- 
out excessive  weight  in  the  flywheel  or  reciprocating 
parts. 

The  cost  of  the  gas  engine  is  considerably  in 
excess  of  that  of  the  steam  engine,  and.  as  compared 
with  the  steam  turbine,  the  discrepancy  is  even 
greater.  There  is  a  point  of  difference  betw-een  the 
steam  prime  movers  and  the  gas  engine  which  fur- 
ther exaggerates  any  relative  cost  which  may  be 
given  per  horsepower.  The  steam  turbine  and  steam 
engine  have  a  certain  amount  of  overload  capacity. 
That  is  to  say,  they  are  capable  of  operating,  though 
at  somewhat  impaired  efficiency,  at  loads  consider- 
ably in  excess  of  their  rated  output  or  the  output  at 
which  they  give  the  best  performance.  The  gas 
engine,  however,  has  properly,  no  overload  capacity. 
Its  performance  improves  up  to  the  point  where  it 
cannot  carr>'  any  further  load  and  at  which  any 
further  loading  causes  it  to  slow  down.  This  is  not 
strictly  true  for  engines  of  the  two-stroke  type- 
which  have  a  slight  overload  capacity  beyond  the 
point  of  best  performance,  but  this  overload  capacity 
does  not  exceed  20  per  cent,  of  the  rating  capacity, 
and  is  probably  less.  With  the  four-stroke  engine, 
however,  the  statement  as  regards  overloads  holds. 
It  is  necessary,  then,  in  purchasing  gas  engines  to 
provide  for  a  rated  capacity'  approximately  equal  to 
the  overload  which  will  have  to  be  carried  at  any 
time,  so  that  a  comparison  of  prices  on  the  basis 
of  the  cost  per  horsepower  does  not  always  give 
a  correct  idea  of  the  relative  costs,  because  in  the 
case  of  the  gas  engine  we  must  provide  for  a  greater 
total   number   of  rated   horsepow^er. 

The  quoted  prices  on  the  gas  engines  in  this  coun- 
try at  the  present  time  vary  quite  surprisingly.  De- 
pending on  the  maker  quoting,  the  prices  on  a 
horsepower  basis  range  from  60  per  cent,  greater 
than  for  a  steam  engine  to  over  twice  the  steam-en- 
gine figures.  In  comparing  the  gas  engine  with  the 
steam-turbine  prices  we  find  a  still  greater  discrep- 
ancy. In  order  to  make  the  comparison  it  is  neces- 
sar>'  to  add  to  the  cost  of  the  gas  engine,  the  price 
of  a  suitable  alternator,  since  the  steam  turbines  are 
always  furnished  with  the  alternator  which  they 
drive.  If  this  is  done,  it  will  result  in  a  cost  per 
kilowatt  of  output  at  least  twice  ps  great  in  the 
case  of  the  gas  engine  as  in  the  case  of  ^h-:  steam 
turbine,  and  if  the  comparison  be  made  on  the  basis 


of  a  suitable  overload  capacity,  the  discrepancy  will 
be   even  greater. 

The  cost  of  the  gas-generating  plant  for  use  in 
connection  with  the  gas  engine  may  be  taken  as 
being  about  twice  the  cost  of  the  steam  boilers  neces- 
sary for  use  in  connection  w^ith  a  steam  prime  motor. 
This  is  for  a  simple  gas  generator  and  cleaning  plant, 
without  any  installation  for  the  production  of  by- 
products. 

It  wdll  be  seen,  therefore,  that  the  cost  of  a  gas- 
engine  plant,  including  the  necessary  gas  generator, 
is  considerably  in  excess  of  the  cost  of  a  steam  plant 
for  the  same  service,  especially  if  the  steam  prime 
movers  be  turbines.  The  cost  of  maintenance  and 
the  figure  which  must  be  taken  for  depreciation  on 
such  plant  is  therefore  correspondingly  higher,  and 
the  cost  of  the  attendance  also  greater,  since  it  re- 
quires a  somewhat  better  class  of  men  to  handle  a 
gas  plant.  On  the  other  hand,  the  efficiency  of  the 
gas  plant  is  verj'  much  better  than  that  of  the  steam 


FIG.   4.       GAS    ENGINE    FOR     CENTRAL-STATION      SERVICE. — 

FOUR-STROKE  ENGINE  WITH  TWO  CVLINDERS 

IN     TANDEM. 

plant,  the  gas  plant  requiring  for  the  same  service 
about  half  the  coal  required  by  the  steam-engine 
plant  and  a  little  more  than  half  that  required  by 
the  steam-turbine  plant. 

In  order  to  give  you  an  idea  as  to  the  relative 
costs  of  electric  power  by  the  three  t>'pes  of  plant, 
and  the  influence  that  the  cost  of  fuel  has  upon  the 
cost  of  power,  I  have  prepared  some  figures  for  a 
steam-engine  plant.  1  steam-turbine  plant  and  a  gas- 
engine  plant,  for  the  same  service.  In  these  figures 
I  have  included  everything  properly  chargeable 
against  the  cost  of  power. 

It  is  assumed  in  each  case  that  current  is  to  be 
supplied  to  a  load  having  a  load  factor  of  .5,  and 
that  the  peak  load  is  1,500  kilowatts.  It  is  assumed 
that  this  load  will  be  carried  by  four  generators 
having  a  rated  capacity'"  of  400  kilowatts  each,  and 
operating,  when  necessary,  at  25  per  cent,  overload. 
The  generators  to  be  cut  in  and  out  of  service  in 
such  a  way  that  the  average  efficiency  of  each  unit  will 
be  the  same  as  though  it  ran  continuously  at  75  per 
cent,  of  its  rated  capacit}^  The  thermal  value  of  the 
coal  is  taken  as  12.500  British  Thermal  Units  per 
pound,  and  it-  is  assumed  that  this  coal  will  evap- 
orate seven  pounds  of  steam  when  burned  under  the 
boilers,  and  when  used  in  the  gas  generators  will 
produce  gas  having  a  total  thermal  \alue  of  10,000 
British  Thermal  Units.  It  is  assumed  that  a  steam 
pressure  of  150  pounds  is  to  be  used  and  that  the 
steam  is  to  be  superheated  to  150  degrees  Fahrenheit 
above  its  normal  temperature.  Under  these  condi- 
tions the  following  figures  for  performance  are  taken, 
being  such  as  will  I^e  guaranteed  by  the  makers  of 
the  various  pieces  of  apparatus: 

Steam  engine.  12  pounds  per  brake  horsepower  per 
hour;  steam  turbine,  iS  pounds  per  kilowatt-hour; 
gas  engine,  io,oco  British  Thermal  Units  per  brake 
horspower   per   hour. 

Suitable  modifications  of  these  values  were  made 
to  take  care  of  the  fact  that  the  units  are  to  run 
2t  75  per  cent,  of  their  rating  capacity  and  to  take 
care  of  condensation  and  auxiliaries  in  the  case  of 
the  steam  plants.  Making  use  of  these  figures  in 
connection  with  the  costs  necessary-  for  such  esti- 
mates, there  were  obtained  the  results  embodied  in 
the   curves   in   Fig.   5.     It  is  to  be  understood  that 
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FIG.    5.       GAS     ENGINE    FOR     CENTRAL-STATION     SERVICE.— 
CURVES    OF    COST    PER    KILOWATT    HOUR. 

these  curves  include  everything  properly  chargeable 
against  the  cost  of  power,  including  interest,  depre- 
ciation and  renewals  on  the  whole  installation  and 
supplies,  labor  and  fuel.  The  line  (A)  shows  the 
cost  for  a  steam-engine  plant.  (B)  for  a  steam- 
turbine  plant,  and  (C)  for  a  gas-engine  plant.  The 
slope  of  these  lines  shows  in  each  case  the  increase 
in  power  cost  as  the  cost  of  the  fuel  increases.  The 
point  at  which  the  line  (C)  crosses  the  other  two 
lines  shows  the  cost  of  fuel  at  wdnich  the  gas-engine 
plant  is  on  a  paritj*  with  the  steam-engine  plant  and 
the  steam  turbine,  respectiveh',  as  regards  the  total 
cost  of  power. 

These  curves  give  u.s  an  idea,  therefore,  of  the 
cost  of  fuel  at  which  it  would  begin  to  pay,  under 
the  present  prices  for  apparatus,  to  install  a  gas- 
engine  plant  rather  than  a  steam  plant.  As  will  be 
seen  from  the  curves,  the  gas-engine  plant  and  the 


steam  engine  are  at  a  parity  with  coal  costing  about 
$1.85,  while  the  point  of  equality  with  respect  to 
the  steam-turbine  plant  is  with  coal  at  about  $3. 
It  is  believed  that  these  curves  show  the  relative 
performance  of  such  plants  under  the  condition  as- 
sumed pretty  fairly,  no  matter  what  modifications 
might  be  made  in  the  estimates,  since,  w^hile  the 
modifications  might  change  to  some  extent,  the 
actual  value  for  the  cost  of  powder,  the  relative  value 
will  not  be  much  changed  by  a  modification  common 
to  all  of  the  plants.  It  should  be  borne  in  mind 
also  that  these  figures  are  made  on  the  assumption 
of  a  load  having  a  load  factor  of  .5,  and  -that  for 
more  continuous  service  the  gas  engine  will  make 
a  much  better  showing.  It  should  also  be  borne  in 
mind  that  these  estimates  are  made  without  reference 
to  any  recovery  of  by-products,  and  that  such  re- 
cover}^ w-ould_  very  materially  alter  the  showing  made. 

An  inspection  of  these  curves  at  the  point  where 
the  value  of  the  fuel  is  zero,  show-s  very  plainly 
that  if,  as  it  has  sometimes  been  proposed  to  do, 
plants  be  installed  at  coal  mines  for  the  generation 
of  power,  a  steam-turbine  and  not  a  gas-engine  plant 
should  be  used,  unless  a  plant  for  the  recovery  of 
by-products  be  made  a  part  of  the  installation. 

The  relative  values  here  arrived  at  will  no  doubt 
have  to  be  changed  wdth  the  progress  in  the  gas- 
engine  art.  The  gas-engine  equipment  will  become 
cheaper  as  its  use  becomes  more  general,  and  this, 
in  connection  with  the  fact  that  some  hard  work  is 
being  done  in  the  endeavor  to  produce  a  gas  turbine, 
makes  me  think  we  may  look  forward  to  a  time  not 
far  off  when  gas  prime  movers  of  some  sort  will  be 
installed  instead  of  steam  prime  movers. 

Acknowledgments  for  some  of  the  illustrations 
reproduced  herewith  from  their  literature  on  the 
subject,  should  be  made  to  Mr.  Wilhelm  von  Oechel- 
haeuser,  general  director  of  the  German  Continental 
Gas  Company;  Mr.  H.  Gerdes.  chief  engineer  of 
Julius  Pintsch.  Berlin;  Allis-Chalmers  Company. 
Chicago,  in  regard  to  the  Nurnberg  gas  engine, 
and  Korting  Bros,   of  London. 


New  Members  of  the  Institute. 

The  following-named  gentlemen  were  elected  to 
associate  membership  in  the  American  Institute 'of 
Electrical  Engineers  at  the  directors'  meeting  held 
in  New  York  city  on  February  26th: 

Asotin,  Wash. — U.  S.  Atkins,  Lewiston  Water  and  Power 
Company. 

Atlanta,  Ga. — S.  M.  Conant,  Crocker- Wheeler  Company; 
S.    L.    Rich,  J3.-R,   Electric    Company. 

Baltimore,  Md. — T.  B.  Entz,  Electric  Storage  Battery 
Company. 

Boston,  Mass. — J.  W.  Cooke,  Electric  Storage  Batterv 
Company;  Bradford  Darrach,  Jr.,  Electric  Storage  Battery 
Company;    C.   S.   Davis,  navy  yard. 

Brooklyn,  N.  Y. — H.  F.  Krantz,  H.  Krantz  Manufacturing 
Company. 

Buffalo,  N.  Y. — C.  W.  Underwood,  Westinghouse  Electric 
and    Manufacturing    Company. 

Camden,  N.  J. — ^John  McFeeley,  Public  Service  Corpora- 
tion of  New  Jersey. 

Champaign.   111. — J.    M.    Bryant.   University  of  Illinois. 

Chelsea,    Mass. — John    Campbell,  consulting  engineer. 

Chicago.  III. — H.  C.  Trow,  Armour  Institute  of  Technol- 
ogj';  A.  D.  T.  Eibby,  Kellogg  Switchboard  and  Supply  Com- 
pany;   J.    I.    Leitch,   Albernee    Stone   Company. 

Cincinnati,  Ohio. — E.  H.  Haughton,  Bryan-Marsh  Company. 

Cleveland,  Ohio. — P.  J.  Boucher,  Standard  Water  Purify- 
ing   Company. 

Columbus,  Ohio. — H.  R.  Allensworth,  Fire  and  Police 
Telegraph  Department;  J.  B.  Armack.  Kilbournc-Jacobs 
Manufacturing  Company;  F.  W.  C.  Bailey,  consulting  engi- 
neer;    Victor     Brunskog,    Jeffrey     Manufacturing     Company; 

B.  L.  Chase,  Columbus  Railway  and  Light  Company;  H.  L. 
Cook,  Columbus  Railway  and  Light  Company;  Leo  Gudeman, 
Jeffrey  Manufacturing  Company;  W.  A.  Hopkins,  Tr.,  Erner- 
Hopkins  Company;  W.  K.  Liggett,  Kinkade  and  Liggett 
Company;  E.  H.  Monasmith.  Columbus  Railway  and  Light 
Company;  J.  11,  Moore,  Columbus  Edison  Company;  il.  A. 
Pixley,  Erner- Hopkins  Company;  L.  A.  Sackett,  Sackett 
Mine  Supply  Company;  Samuel  Scott,  Jeffrey  Manufacturing 
Company;  H.  T.  Stewart.  General  Electric  Company;  Rich- 
ard   Stites     Electric     Supply     and      Construction     Company; 

C.  J.  E.  Waxborn,  JefTrey  Manufacturing  Company;  E.  B. 
Wharton,    Case    Manufacturing    Company. 

Detroit,  Mich.— T.  E.  Clark.  Thomas  E.  Clark  Wireless 
telegraph  and  Telephone   Company. 

Durham,  N.  C— W.  W.  S.  Butler,  Durham  Traction  Com- 
pany. 

Great  Barrington,  Mass. — E.  W.  Gough,  Stanley  Instru- 
ment   Company. 

Lancaster,  N.  Y. — W.  A.  Turbaync,  Gould  Coupler  Com- 
pany. 

Lynn,    ^^ass. — G.    H.    Stickney.   General    Electric    Company. 

Maiden,    Alass. — F.    C.    Sargent,    Maiden    Electric   Company. 

Melbourne,  Australia. — E.  G.  Lind,  Accumulatoren-Fabrik 
Aktiengcscllschaft. 

Montreal.  Quebec. — R.  H.  Zavitz,  Canadian  General  Elec- 
tric  Company. 

New  York,  N.  Y.— M.  J.  Levy,  Burnet  Company;  Charles 
Mautner.  H-  Krantz  Manufacturing  Company;  A.  C.  Vinal. 
American    Telephone    and    Telegraph     Comoanv. 

Philadelphia.  Pa.— William  McCIellan,  Philadelobia  Rapid 
Transit  Company ;  J.  O.  Spear.  Jr..  Ft.  Wayne  Electric 
Works. 

Pittsfield.  Mass.— H.  P.  Reid.  Stanley  Electric  Manfactur- 
iiig  Company;  S.  H.  Smith.  Stanley  Electric  Manufacturing 
Company. 

Rutherford.  N.  J. — E.  H.  Prycc,  National  Automatic  Fire 
Alarm    Company. 

Sacramento,  Cal. — Lawrence  Ettrup,  Sacramento  Ashburton 
Mining  Company. 

St.  Louis,  JIo. — Frank  Gaiennle,  Kinloch  Telephone  Com- 
pany. 

Salt  Lake  City,  Utah.— R.  J.  Decker. 

San  Francisco,  Cal. — ^J.  V.  Tinsley,  Signal  Corps  United 
States  Army. 

Schenectady.  N.  Y. — E.  F.  W.  Alexanderson.  General 
Electric  Company;  Kenneth  ^^cCaskiIl.  General  Electric  Com- 
pany; J.  A.  Scede,  General   Electric  Company. 

Seattle,    Wash. — E.    G.    Allen.    Seattle  Electric    Company. 

Spokane.  Wash. — A.  H.  Woodwell,  Washington  Water 
Power    Company. 

Steelton,  Pa. — A.  E.  Peircc,  Tr.,  Pennsylvania  Steel  Com- 
pany. 

Trenton,  N.  J. — F.  A.  Demarest,  Interstate  Telephone 
Company. 

Toronto.  Out. — F.  J.  Parkin.  Canadian  General  Electric 
I  ompany:  G.  V\' .  Watts,  Canadian  General  Electric  Company; 
\  alentine   Boyd,    Canadian   General  Electric    Company. 

Washington.  D.  C. — H.  B.  Stabler,  Chesapeake  and  Poto- 
nnc    Telephone    Company. 

Whitmore,  Cal. — J.  R.  Read,  Northern  California  Power 
Company. 
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Double  Ringing  and  Listening  Key. 

Among  the  many  styles  and  types  of  switchboard 
circuit-changers  on  the  market,  one  that  contains 
many  points  of  merit  in  its  design  and  construction 
is  the  double  ringing  and  listening  key  recently 
evolved  by  the  International  Telephone  Manufactur- 
ing Company  of  Chicago. 

A  slightly  rear  and  side  view  of  one  of  these  keys, 
with  part  of  its  side  brace  broken  away  to  bring 
the  sprino^s  in  view,  is  shown  in  the  accompanying 
cut.  The  key  is  self-contained  and  so  constructed 
that  it  is  readily  mounted  on  any  thickness  of  key 
shelf  and  is  very  compactly  built,  so  that  a  number 
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General  Electric  Fan    Motors  for   1  904. 

In  tiiis  year's  production  of  fan  motors  the  Gen- 
eral Electric  Company  presents  a  convertible-type 
motor.  This  marks  a  distinct  advance  in  the  de- 
sign of  fan  motors  and  the  convertible  feature  will 
be  found  of  great  convenience  both  to  dealers  and  to 
customers.  The  desk  motors  may  be  changed  to 
bracket  motors  simply  by  the  use  of  a  small  adapter ; 
thus  dealers  may  carry  a  supply  of  desk  motors  and 
a  few  adapters  and  can  supply  on  order  either 
desk  or  bracket  motors.  Some  of  the  applications 
of  this  motor  are  shown  in  the  accompanying  illus- 
trations. 

The  general  construction  of  the  motors  is  similar 
to  last  years  design.  As  shown  in  the  illustrations, 
the  controlling  switch  for  the  alternating-current 
motor  is  now  placed  in  the  fan-motor  base.  The 
simplicity  which  has  marked  the  construction  of 
the  alternating-current  motors  for  several  years  is 
letained  in  this  year's  models.  No  moving  wire  or 
contacts  are  used,  and  the  revolving  parts  are  care- 
fully balanced  on  one  long  bearing.     The  direct-cur- 
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intact,  and,  with  the  cup  removed,  the  coils  stand 
free  and  open  to  inspection.  The  entire  internal 
mechanism  is  self-contained  and  a  change  of  shell 
is  permissible  without  interference  with  the  internal 
parts   of  the   adjustment. 


Salesmanship  as  a  Science. 

Salesmen  of  the  Western  Electric  Company 
listened  to  an  interesting  and  instructive  lecture  by 
Professor  Sheldon,  of  the  Sheldon  School  of  Sci- 
entific Salesmanship,  which  was  given  for  their  benefit 
at  the  Grand  Pacific  Hotel,  Chicago,  on  March  ist. 
Professor  Sheldon  maintained  that  salesmanship  is  a 
science,  and  as  such  is  worthy  of  the  most  careful 
study  in  order  that  the  salesman  may  be  better  quali- 
fied to  analyze  and  study  the  characteristics  of  human 
nature.  He  believes  that  the  old  impression  that  a 
salesman  is  born,  not  made,  is  a  false  one,  and  that 
a  good  salesman  is  both  born  and  made. 

Before  the  lecture  the  party,  including  Mr.   Shel- 


of   keys    may   be    placed    on    a   comparatively    small 
space. 

The  body  of  the  key  is  composed  of  a  heavy  escutch- 
eon plate,  on  which  is  mounted  a  heavy  metal  bracket 
with  the  spring  block  mountej  between  its  arms. 
At  the  top  of  the  bracket  are  mounted  the  cam  levers, 
which  consist  of  a  round  nickel-plated  brass  disk 
with  rubber  handle  extended  above  the  escutcheon  and 
with  rotary  rubber  plungers  set  between  the  springs. 
All  the  springs  are  mounted  upon  a  brass  spring 
block,  insulated  with  mica  and  firmly  clamped  with 
four  machine  screws  passing  through  the  springs 
into  a  metal  nut.     The  binding  screws  are  threaded 
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into  metal  and  do  not  depend  on  threaded  rubber; 
therefore,  the  springs  are  very  rigid  and  durable 
and  the  spring  block,  with  all  the  springs,  is  self- 
contained.  The  key  is  so  constructed  that  the  main 
generator  spring  is  used  for  both  the  ringing  and 
listening  key  and  also  the  ring-back  key,  making 
the  whole  very  simple  and   reliable. 

While  this  key  was  especially  designed  for  the 
International  new  type  self-restoring  drop-switch- 
board equipment,  which  is  alreadj^  widely  known' 
as  an  efficient  and  durable  express  switchboard,  it 
is  well  adapted  for  mounting  on  any  other  make  of 
switchboard. 


Low-rate   Duty   on    Carbons    Sustained. 

Judge  Lacombe  in  the  United  States  Circuit  Couit 
of  Appeals,  sitting  in  New  York,  has  decided  the 
case  of  the  United  States  against  R.  F.  Downing 
&  Co.,  in  favor  of  the  importers,  thereby  materially 
reducing  the  duty  to  be  exacted  on  carbons  for 
electric  arc  lights. 

These  carbons,  in  the  condition  in  which  they  are 
used,  are  iz.  inches  long,  and  they  are  specifically 
provided  for  in  the  tariff  law  at  90  cents  a  hundred. 
Some  years  ago  the  importers  tried  bringing  them 
in  in  longer  lengtiis,  from  12^/2  to  20  inches,  and  the 
claim  was  made  that  thty  were  entitled  to  classifi- 
cation as  articles  manufactured  of  carbon  at  35  per 
cent.  This  claim  was  overruled  by  General  Ap- 
praiser Fischer  on  November  7.  1901,  and  Judge 
Henderson  M.  Somerville  wrote  a  dissenting  opin- 
ion sustaining  the  importers'  claim.  This  dissent- 
ing opinion  is  now  confirmed  by  the  Circuit  Court 
of  Appeals. 


GENERAL  ELECTRIC  FAN  MOTORS  FOR  1904. 

rent  motors  have  enclosed  dustprcof  frames,  al- 
though the  rectangular  brushes  and  brush-holders 
are  easily  reached  by'  means  of  a  removable  shield. 
In  the  convertible  type  this  company  offers  12  ^.nd 
16-inch  fans  for  both  direct  and  alternating-cur- 
rent   circuits. 

Besides  the  convertible  type,  a  swivel-frame  12- 
inch  fan  for  alternating  current  and  a  solid-frame 
12-inch   fan  for  direct  current  are  offered. 

Particular  attention  is  called  to  the  substantial 
guard,  with  two  outer  protection  rings,  which  are 
used  on  these  fans.  All  these  motors  are  fitted 
with  variable-speed  switches;  thus  excellent  control 
of  the  fan  is  provided.  The  standard  finish  is  black 
enamel    with    polished   brass    fans    and    guards. 


Spies  Telephone  Receiver. 

The  telephone  receiver  illustratcj  herewith  is  made 
by  the  Spies  Electric  Company  of  Chicago.  It  is 
described  as  a  simple  and  effective  piece  of  apparatus, 
well  put  together,  with  careful  attention  to  detail. 
A  feature  is  the  effectiveness  of  adjustment.  With 
the  slight  relaxation  of  a  screw,  which  is  readily 
accessible,  the  metal  cup  containing  the  coils  is  re- 
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leased,  and  may  be  turned  so  as  to  raise  or  lower 
the  poles,  of  the  magnet  in  whatever  direction  ad- 
justment is  required.  Resetting  this  screw  effects 
the  adjustment  as  desired,  and  neither  jar  nor  fall 
can  aft'ect  it,  thus  combining,  it  is  urged,  the  good 
points  of  an  adjustable  instrument  with  that  of  one 
of  the  solid  or  non-adjustable  type.  The  metal  cup 
may  also  be  entirely  removed,  leaving  all  other  parts 


don  and  Mr.  Cunningham,  of  the  school,  had  dinner. 
During  the  dinner  it  was  observed  that  a  great  many 
different  colleges  and  universities  were  represented, 
some  by  two  or  three  alumni.  Those  present  were 
A.  L.  Tucker,  Henry  B.  Otis,  John  M.  Lea,  Irving 
Parker,  B.  Grifl^n,  C  A.  S.  Howlett,  H.  B.  Squires, 
T.  A.  Ketchum,  C.  E.  De  Crow.  W.  S.  Hine,  A. 
McEwen,  J.  M.  Hollister,  J,  T.  Valenta,  P.  J.  Aaron, 

F.  J.  Le  Preau,  W.  L.  Stockton,  J.  F.  Little,  A.  G. 
Welling,  W.  W.  Tenney.  A.  F.  Brown.  B.  C  Hoist, 

G.  H.  Lounsbery  and  W.  P.  Hoagland. 


Push-button  with  Glass  Body. 

An  unusual  departure  in  the  construction  of  push 
buttons,  illustrated  herewith,  is  the  one  manufac- 
tured by  the  Chicago  Glass  Novelty  Company.  1206- 
1208  Branson  Street.  Marion,  Ind.    The  cover  of  this 


PUSH    BUTTON    WITH    GLASS    BODY. 

push  button  is  made  of  glass  and  gilded  on  the  under 
side,  the  gold  being  fired  into  the  glass.  The  manu- 
facturers state  that  this  button  can  be  distinguished 
almost  in  the  dark,  as  it  reflects  the  faintest  light 
that  falls  on  it,  and,  being  of  glass,  it  will  not  tarnish 
but  will  retain  its  mirror-like  appearance,  never  re- 
quiring burnishing. 


The  Technolexicon. 

The  '"Universal  Technical  Dictionary."  for  trans- 
lation purposes,  in  English.  German  and  French,  the 
compilation  of  which  was  begun  in  1901  under  the 
auspices  of  the  Society  of  German  Engineers,  has 
received  help  up  to  the  present  time  from  363  tech- 
nical societies  in  Germany  and  other  countries.  All 
the  outstanding  contributions  will  be  called  in  by 
Easter  of  this  year,  1904.  unless  especial  arrange- 
ments have  been  made  with  the  editor-in-chief.  A> 
the  printing  of  the  Technolexicon  is  to  be  begun  in 
the  middle  of  1906,  delayed  contributions  can  be 
made  use  of  only  in  exceptional  cases.  All  contribu- 
tions should  be  addressed  to  Technolexicon.  Dr. 
Hubert  Jansen,  Berlin  (NW.  7).  Dorotheen- 
strasse   49. 


W.  H.  Armbrecht  of  the  Meridian  (Miss.)  Light 
and  Railway  Company  announces  that  the  company 
will  issue  $750,000  in  bonds  for  further  improve- 
ments to  its  plant.  An  order  for  a  500-kilowatt 
generator  direct-connected  to  a  Curtis  turbine  and 
one  300-kilowatt  rotary  converter  was  recently  placed. 
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Michigan  Telephone  Matters. 

At  a  recent  meeting  of  the  stockholders  of  the  Co- 
operative Telephone  Company  of  Detroit  several 
minor  changes  in  the  by-laws  were  made.  The  one 
of  most  interest  was  the  change  back  to  the  original 
idea  that  every  stockholder  must  be  a  subscriber  for 
a  telephone  for  every  share  of  stock  held.  This 
restores  the  true  co-operative  feature  of  the  company 
and  allows  every  telephone  subscriber  to  have  a  voice 
in  the  management  of  the  company  through  the 
votes  cast  for  directors  at  the  annual  meeting. 

The  northern  division  of  the  jN'Iichigan  Telephone 
Company,  with  headquarters  at  Marquette,  has  been 
abolished.  All  the  business  of  the  company  will  be 
conducted  from  Detroit.  The  change  is  due  to  the 
fact  that  the  nothern  division  is  now  well  enough 
organized  to  get  along  without  a  special  manager. 
C.  E.  Wilde,  who  has  been  in  charge  of  the  office 
there,  will  go  to  Grand  Rapids  to  become  district 
superintendent  there  in  place  of  L.  E.  Corrigan,  wdio 
will  come  to  Detroit. 

A  short  time  ago  Clare  grocers  and  butchers  en- 
tered into  a  compact  to  adopt  one  telephone  for  use 
in  their  stores,  and  by  a  decisive  vote  adopted  the 
Union  telephone,  giving  30  days'  notice  that  the  Bell 
would  be  discarded.  Much  discussion  arose  over  this 
action.  The  Bell  company  has  a  number  of  rural 
lines  connected  with  the  Clare  exchange  and  farmers 
entered  a  protest.^  Some  people  said  that  to  insure 
good  service  two*  competing  lines  must  be  main- 
tained. The  grocers  and  butchers  didn't  throw  out 
the  Bell  telephone  and  both  systems  will  continue  in 
use.  Both  companies  announce  plans  of  future  ac- 
tivity by  which  the  whole  surrounding  country  will 
be  connected  by  telephone. 

It  is  understood  that  the  Home  Telephone  Com- 
pany of  South  Bend  will  enter  Niles  in  competition 
with  the  Michigan  Bell  Telephone  Company.  A 
fight  is  expected.  The  newcomers  will  extend  side 
lines  to  Buchanan.  Galicn,  Three  Oaks  and  Cassopo- 
lis,  supplying  service  to  intervening  territorv. 

W. 


Telephone   News  from  the    Northwest. 

The  Farmers'  Telephone  Company  (formerly  the 
Minnesota  Valley  Telephone  Company)  of  Lake 
Crystal,  Minn.,  has  incorporated' with  a  capital  of 
$25,000.  E.  Upson  of  Judson  is  president  and  D. 
E.    Bowen    of   Cambria,    secretary. 

The  Union  Telephone  Company  of  Boscobel,  Wis., 
has  added   a   new   switchboard   of    100   drops. 

The  Minnesota  Central  Telephone  Company  will 
increase  the  long-distance  facilities  at  New  Paynes- 
ville,    Minn.,   making   it   a   district   office. 

The  Wisconsin  Telephone  Company  has  arranged 
with  the  Monroe  County  Telephone  Company  at 
Sparta,  Wis.,  to  give  long-distance  connections. 
The  latter  will  rebuild  its  exchange  and  will  use 
the  Bell  instruments. 

The  Montrose  (Minn.)  Farmers'  Telephone  Com- 
pany has  been  incorporated  with  $10,000  capital  stock. 

J.  A.  Peterson  has  a  franchise  at  Wimbledon. 
N.  D.,  for  a  telephone  exchange,  and  will  have  w'ork 
started   in   the   early   spring. 

There  is  a  strong  sentiment  at  Lake  City.  Minn., 
in  favor  of  municipal  ownership  of  the  telephone 
exchange. 

A  telephone  company  has  been  formed  at  New 
York  Mills,  Minn.,  to  install  a  local  exchange. 

The  Wisconsin  'Telephone  Company,  at  Oshkosh. 
Wis,,  seeks  to  get  a  higher  price  for  metallic-circuit 
instruments,  which  it  urges  in  place  of  Blake  trans- 
mitters. A  canvass  is  being  made  to  get  subscribers 
to  agree  to  the  change. 

The  Pilot  Telephone  Company  will  build  lines 
from  Havelock,  Iowa,  to  Mallard  and  Plover. 

A  telephone  company  was  organized  at  Bartlcy, 
Neb.,  and  will  build  a  line  from  Indianola  through 
Bartley  to  Cambridge. 

The  Schleswig  (Iowa)  Telephone  Company  will 
extend  its  lines  about  30  miles  this  season.  R. 


Ohio  Telephone  Notes. 

Affairs  of  the  Federal  Telej)hone  Company  were 
discussed  at  a  meeting  of  members  of  the  Everett- 
Moore  syndicate  and  the  proposed  trust  committee 
which  will  take  charge  of  its  affairs.  The  committee 
consists  of  H.  R.  Newcomb,  C.  Morris  and  F,  S. 
Dick.son.  president  of  the  Cuyahoga  and  the  t'nited 
States  Telephone  Companies.  President  Dickson's 
plan  of  selling  all  the  properties  but  the  Cuvahoga 
and  United  States  companies  will  probably  be  car- 
ried out  within  the  year.  This  will  largely  clear  up 
all  the  difficulties  in  the  way  of  the  syndicate  so 
far  as  the  telephone  interests  are  concerned,  but  will 
leave  the  system  much  smaller  than  formerly. 

Securities  of  the  Cuyahoga  and  ITnited  States 
Telephone  Companies  will  probably  be  listed  on  the 
Cleveland  stock  exchange  within  a  short  time. 

F.  P.  Winn,  J.  W.  Else,  R.  R.  Painter  and  others 
have  incorporated  the  Adamsville  Telephone  Com- 
pany of  Adamsville  with  a  capital  stock  of  $t,ooo. 

The  Springfield  Township  Rural  Telephone  Com- 
pany of  Britlain  has  been  orp'anized  bv  Jacob  Crum- 
roy.  J.  H.  Lcpper  and  others  to  build  country  lines. 
Conferences  have  been  held  with  representatives 
of  the  Bell  interests  and  the  Peoples'  Telephone 
Company  of  Akron,  but  it  has  not  been  decided 
wdiat  connections  will  be  made. 

Representatives  of  Independent  telephone  com- 
panies are  still  -working  hard  to  secure  franchises  in 


Cincinnati.  Four  ordinances  have  been  pigeonholed 
and  the  companies  are  endeavoring  to  revive  one  of 
these. 

Plans  have  been  formed  for  the  installation  of  a 
private  exchange  in  the  Chamber  of  Commerce  at 
Cincinnati.  The  switchboard  will  be  located  on  the 
first  floor  of  the  building  and  an  operator  will  be 
in  charge.  The  exchange  will  have  long-distance 
connections. 

The  Tri-county  Telephone  Company  of  Lake  has 
been  incorporated  with  a  capital  stock  of  $10,000 
to  build  toll  lines  in  Stark,  Summit  and  Portage 
Counties.  Albin  F.  Ness  heads  the  list  of  incorpora- 
tors. 

The  Independent  exchange  at  Newark  now  has 
over  1,400  connections.  Recently  70  new  telephones 
have  been  installed  and  the  company  has  orders  for 
25  or  30  more. 

The  Bell  interests  have  planned  to  extend  their 
line  from  Conneaut  to  Richmond  Center.  The 
patrons  will  be  given  free  connections  with  the  Con- 
neaut exchange. 

The  new  switchboard  of  the  Cuyahoga  Telephone 
Company  at  Cleveland  is  ready  for  use.  The  board 
is  of  the  latest  design  produced  by  the  Kellogg 
Switchboard  and  Supply  Company  of  Chicago  and 
has  a  total  capacity  of  36,000  telephones  (single-cir- 
cuit and  party-line),  or  18,000  circuits  altogether. 
The  present  capacity  is  15,000  telephones.  The  new 
board  is  of  the  lamp-signal  multiple  type  and  does 
away  with  the  subscriber's  button  system  that  has 
been  in  use  heretofore.  J.  H.  Schmidt  had  charge 
of  the  installation  for  the  Kellogg  Switchboard  and 
Supply  Company.  The  company  has  arranged  to  put 
in  new  telephones  for  all  subscribers.  All  the  latest 
designs  for  wall  and  desk  use  have  been  adopted  and 
will  be  installed  as  desired.  New  designs  for  branch 
exchanges  have  also  been  secured  and  will  be  used 
to  improve  the  service  in  this  respect.  The  prices 
adopted  for  business  and  residence  telephones  re- 
spectively are  as  follows :  Unlimited  service,  quar- 
terly— Individual  line,  $iS,  $12 ;  two-party,  $13.50, 
$9;  four-party,  $9,  $6.  Measured  service.  150  calls 
quarterly — Individual  line,  $15,  $10.50:  two-party. 
$11.25,  $8.25;  four-party,  $7.50,  $5.25.  Where  two  or 
more  individuals  or  firms  use  the  same  telephone 
the  extra  charge  to  each  will  be  $10  a  year.  In  case 
the  subscribers  to  this  service  wish  to  have  the 
nature  of  their  business  or  firm  names  printed  in 
the  directory  a  charge  of  $3  each  will  be  made.  The 
Standard  Protective  Company  will  work  in  connec- 
tion with  the  Cuyahoga  company  with  its  burglar- . 
alarm  system. 

The  financial  statement  of  the  United  Slates  Tele- 
phone Company  for  1903  was  the  subject  of  discus- 
sion at  the  last  annual  meeting  of  the  stockholders. 
The  figures  show  total  assets  of  $4,685,048.22  as 
compared  with  $4,065,425.73  the  preceding  year.  A 
surplus  of  $15,972.18  was  shown  where  there  was  a 
deficit  of  $21,138.32  the  year  before.  The  earnings 
are  given  as  follows:  Toll  service,  $361,457.48;  line 
rentals,  $19,260.87  ;  telephone  rentals,  $443.99  ;  miscel- 
laneous, $482.71.  The  gross  earnings  after  deduct- 
ing discounts,  toll  tickets  and  certificates  were  $379,- 
235.10,  a  gain  of  $76,838.85  over  the  previous  year. 
The  percentage  of  expenses  to  earnings  was  60.79, 
leaving  net  earnings  of  $139,956.65.  The  expenses  in 
1902  were  somewhat  smaller  than  last  year,  but 
through  increased  activity,  resulting  in  greater  earn- 
ing capacity,  the  income  more  than  balanced  these 
expenses  and  leaves  the  property  in  much  better 
shape  than  the  year  before.  The  directors  elected 
at  the  meeting  are  Henry  A.  E\'erett,  E.  W.  M'oore, 
T.  B.  I-Ianna,"'C.  W.  Wason.  Barney  Mahler.  J.  W. 
Marsh,  James  B.  Hoge,  F.  S.  Dickson  and  James 
R.  Sprankle.  Mr.  Hoge  takes  the  place  of  Maxime 
Reber,  resijrned.  The  officers  are:  President,  F.  S. 
Dickson ;  vii'e-president,  E.  W.  Moore :  secretary, 
James  B.  J-Ioge;  treasurer,  R.  W.  Judd.  C. 


accommodate  more  than  3,000  telephones,  2,000  of 
which  are  now  on  the  waiting  list.  This  improve- 
nient  will  cost  $ioo,oco,  but  will  increase  the  net 
income  of  the  property  at  least  $24,000  annually. 

Mr.  S.  P.  Sheerin,  president ;  Louis  Hollweg,  vice- 
president  and  H.  B.  Sale,  secretary,  of  the  New 
Telephone  Company,  will  hold  similar  offices  in  the 
Indianapolis  Telephone  Company. 


Indianapolis    Telephone    Company 
Formed. 

The  officers  of  the  New  Telephone  Company  of 
Indianapolis  have  perfected  plans  to  form  a  new 
company  to  be  known  as  the  Indianapolis  Telephone 
Company,  which  w*ill  be  incorporated  for  the  purpose 
of  leasing  and  operating  the  wires  and  property  and 
carrying  on  the  business  of  the  New  Telephone 
Company's  exchange.  The  capitalization  of  the  In- 
dianapolis company  will  be  $1,500,000,  with  an  issue 
of  $400,000  three  per  cent,  common  stock  and  the 
remainder  six  per  cent,  preferred  stock.  The  divi- 
dends, interest,  etc.,  of  the  New  Telephone  Com- 
pany's stock  and  bonds  will  be  guaranteed  by  the 
Indianapolis  Telephone  Company  during  the  time  of 
its  lease,  which  will  be  20  years.  The  general  plans 
for  the  organization  of  the  Indianapolis  Telephone 
Company  and  for  the  lease  of  the  property  will  be 
similar  to  the  plan  under  which  the  Indianapolis 
Traction  and  Terminal  Company  and  the  Indiana 
Union  Traction  companies  were  organized.  The 
company  was  launched  on  February  9th  at  the  annual 
meeting  of  the  stockholders. 

The  net  income  of  the  property  last  year  was 
$110,000,  and  after  deducting  intci-est  on  bonds  and 
dividends  on  stock  the  company  had  a  surplus  of 
over  $50,000  from  its  operation.  The  Indianapolis 
company  will  realize,  immediately  after  its  incorpora- 
tion, from  sale  of  common  stock  to  holders  of  the 
stock  of  the  New  Telephone  Company.  $2co.ooo,  with 
which  it  Avill  begin  making  extensions  and  push- 
ing forward   (he  woik  of  layi'ig  new  cable  lines  to 


Evansville    Municipal   Telephone   Situa- 
tion. 

A  fight  is  on  among  the  stockholders  of  the  Evans- 
ville M'unicipal  Telephone  Company.  About  a  year 
ago,  when  the  Cumberland  Telephone  Company  was 
denied  a  franchise  by  the  City  Council,  a  move  was 
started  to  form  a  municipal  company,  headed  by 
Mayor  Covert,  City  Attorney  Funkhouser,  and  others. 
Stock  has  been  subscribed  to  the  extent  of  $78,000, 
and  a  call  was  issued  nine  months  ago  for  a  payment 
of  30  per  cent,  of  it.  According  to  the  plans  of  the 
new  company  the  stockholders  were  to  receive  an 
annual  dividend  of  seven  per  cent,  and  all  other 
surplus  earnings  were  to  go  toward  retiring  the 
stock.  It  was  figured  that  at  the  end  of  20  years  the 
city  would  own  the  plant. 

A  meeting  of  the  subscribers  was  called  recently 
by  E.  H.  Meyer,  a  subscriber,  who  charged  the 
directors  with  having  accomplished  nothing,  and  he 
said  that  he  had  cause  to  believe  their  intention  was 
to  turn  the  company  into  private  hands.  He  de- 
manded fnat  the  directors  make  an  explanation,  and 
if  the  explanation  is  unsatisfactory  he  would  ask 
for  a  receiver  for  the  company.  There  were  many 
heated  debates  among  the  stockholders  present.  It 
was  learned  during  the  course  of  the  meeting  that 
the  directors  had  concluded  to  place  the  matter  in 
the  hands  of  the  Evansville  Businessmen's  Associa- 
tion with  a  view  to  giving  the  scheme  support.  A 
committee  was  then  appointed  to  confer  with  the 
directors  as  to  the  best  means  of  proceeding  with 
the  work  of  installing  the  plant. 

Engineer  Eversole  was  present  and  stated  that 
$23,000  had  been  paid  in  and  about  $6,000  had  been 
expended  for  making  maps  and  plans  for  the  plant 
and  for  other  preliminary  work.  He  said  the  com- 
pany would  not  sufifer  by  the  delay,  as  the  prelim- 
inary work  would  have  to  be  done'anyway,  and  the 
company  can  now  buy  the  material  needed  for 
$ir,ooo  less  than  it  would  have  cost  six  months 
ago.  The  meeting  was  notable  on  account  of  the 
absence  of  Mayor  Covert  and  all  the  directors.  It  is 
understood  that  nothing  will  be  done  pending  the 
injunction  suit  now  under  advisement  by  Judge 
Robinson. 


GENERAL  TELEPHONE  NEWS. 

A  telephone  system  is  to  be  established  at  Eu- 
pora,  Miss.,  by  A.  W.  Carter  of  Grenada,  Miss. 

E.  W.  Ellison  and  associates  are  organizing  a  com- 
pany for  the  construction  of  a  telephone  system  at 
Chesterfield,    N.    J. 

The  Demopolis  (Ala.)  Telephone  Company  has 
been  incorporated  by  E.  B.  McCarty,  N.  L.  Lee  and 
L.  L.  Lee.    The  capital  stock  is  $15,000. 

A  20-year  franchise  has  been  granted  to  the  Skagit 
Valley  Telephone  Company  of  LaConner.  Wash.,  for 
the  con.struction  and  operation  of  a  telephone  sys- 
tem in  Skagit  County. 

The  exchange  system  of  the  Alma  Heights  (Mich.) 
Telephone  Company,  which  was  organized  last  sum- 
mer, has  been  completed  and  put  into  operation. 
S.  W.  Boughton  is,  the  manager. 

C.  H.  Shaft  of  the  Southern  Bell  Telephone  and 
Telegraph  Company,  visited  Norfolk,  Berkely.  Ports- 
moiith  and  Newport  News,  Va.,  recently  to  secure 
statistics  of  the  telephone  needs  of  that  section. 

Farmers  of  Lost  Valley  and  Pleasant  Hill,  Ore., 
about  15  miles  east  of  Eugene,  have  united  to  con- 
struct a  telephone  line  to  Goshan,  a  distance  of  about 
1  r  miles.  The  funds  have  been  subscribed  and 
construction  will  commence  at  once.  At  Goshan  the 
new  line  will  connect  with  the  Pacific  States  com- 
pany's line. 

The  Washington  and  Idaho  Telephone  Company 
has  been  organized  and  will  run  a  line  to  connect 
Lake  Creek  with  Blackbird  and  Freeman.  The  line 
will  be  thoroughly  up-to-date  and  replace  the  old 
barb-wire  line.  The  following-named  officers  have 
been  elected  :  President,  Jesse  Low ;  vice-president, 
T.  J.  Hunt;  secretary,  William  Oliver;  treasurer, 
Peter  King. 

The  stockholders  of  the  Strowger  Automatic  Tele- 
phone Company  held  their  annual  meeting  last  week 
and  elected  officers.  It  was  evident  that  a  better 
feeling  exists  between  the  factions  in  the  company, 
so  much  so  that  the  arrangeinents  made  by  the 
court  a  year  ago  in  settling  the  legal  fight  which 
resulted  from  the  last  annual  election  were  set  aside 
and  Elmer  Washburn  and  A.  E.  Campbell  installed, 
respectively,  by  the  court  as  president  and  .secretary, 
were  succeeded  by  J.  L.  Kesner  and  M.  Sello.  The 
full  list  of  officers  elected  is:  President.  J.  L.  Kes- 
ner :  vice-president.  A.  G.  Wheeler,  Jr. ;  treasurer, 
J.  Siegel ;  secretary.  M'.  Sello.  No  financial  state- 
ment was  made  public,  but  President  Washburn 
called  attention  to  the  improved  financial  condition 
of  the  coiTipany. 
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Notes  on  the  Operation  of  Small   Tele- 
phone Exchanges. 

By  Howard  S.  Knowlton. 
A  critical  analysis  of  any  particular  electric  plant 
or  system  almost  always  brings  to  light  certain  de- 
fects in  construction,  operation,  maintenance  or  busi- 
ness methods  which  tend  to  produce  inefficient  serv- 
ice. These  defects  may  be  small  in  themselves,  but 
their  cumulative  effect  is  capable  of  working  great 
harm.  It  is  therefore  important  to  eliminate  them 
wherever  possible,  by  constant  study  of  the  chang- 
ing conditions  of  service  and  the  apparatus  and 
personnel  which  keep  the  service  in  motion.  The 
small  telephone  exchange  is  peculiarly  liable  to  suffer 
from  these  "little  rifts  within  the  lute,"  for  there  is 
scarcely  any  type  of  plant  which  demands  such  con- 
stant attention  in  the  way  of  maintenance  and  over- 
sight as  does  this.  At  the  risk  of  picking  to  pieces 
some  familiar  flaws  in  operation,  the  writer  calls 
attention  to  some  of  the  conditions  which  may  be 
found  in  practice,  hoping  that  they  may  suggest  im- 
provements in  cases  to  which  they  are  applicable. 

In  a  small  exchange  it  is  of  vital  importance  to 
keep  down  the  operating  expenses  if  the  business 
is  to  show  a  reasonable  profit  at  the  end  of  each 
month.  To  this  end  the  manager  must  not  scorn 
to  begin  at  the  ash  pile  itself  and  assure  himself 
that  no  fuel  is  being  wasted.  If  the  office  is  heated 
by  a  stove,  it  is  emphatically  worth  while  to  see  that 
the  fire  is  skilfully  managed.  This  would  seem  to 
be  self-evident  if  it  were  not  for  the  fact  that  it  is 
possible  to  find  a  red-hot  stove  in  more  than  one 
office,  trying  its  best  to  enrich  the  coal  dealer,  roast 
out  the  operators,  and  incidentally  set  the  building 
on  fire.  If  the  operators  are  to  do  their  best  work 
day  after  day,  some  sort  of  attention  must  be  paid 
to   questions    of    ventilation    and    temperature. 

During  office  hours,  when  an  operator  is  on  duty, 
personal  calls  from  friends  should  not  be  permitted 
unless  the  traffic  is  extremely  light.  Nor  should 
visitors  be  allowed  to  stand  directly  behind  the  op- 
erators' positions  for  long  periods  of  time.  It  is 
trying  work  properly  to  operate  a  telephone  switch- 
board in  even  a  small  town,  and  the  presence  of 
visitors  continuously  at  any  single  point  does  not 
add  to  the  ease  of  the  work. 

Linemen  and  repair  men  should  preferably  be 
under  the  direction  of  the  manager  of  the  local  ex- 
change, rather  than  subordinate  to  some  official  at 
a  distance,  for  daily  instructions.  The  emergencies 
which  arise  locally  can  generally  be  best  handled 
locally,  and  it  is  scarcely  good  operation  when  a 
local  manager  suddenly  needs  the  services  of  a 
trouble  man  and  finds  he  does  not  know  -where  that 
particular  individual  is  working — this  being  because 
earlier  in  the  day  the  trouble  man  was  sent  out  by 
a  distant  official,  who  failed  to  notify  the  manager 
as  to  the  destination  in  view. 

In  small  exchanges  there  is  often  occasion  to  use 
a  horse  and  runabout  wagon  in  maintaining  the 
lines,  putting  in  new  telephones,  repairing  instru- 
ments already  installed,  replacing  batteries,  etc.  The 
livery  bills  at  the  end  of  each  month  may  easily 
become  quite  imposing.  In  such  cases  it  is  a  p^ood 
plan  to  do  all  the  livery  business  with  one  stable, 
providing  the  service  is  satisfactory,  thereby  gaining 
a  reduction  in  rates.  In  getting  about  the  country 
in  this  way  it  is  important  to  lay  out  the  route  so 
that  the  same  ground  will  not  be  covered  twice  on 
the  same  trip.  This  is  not  always  possible,  but  the 
writer  recalls  an  instance  where  a  drive  of  nine  miles 
was  saved  in  making  an  appraisal  of  a  line  by  simply 
beginning  work  at  the  proper  end  and  cutting  through 
one  mile  between  parallel  roads  at  the  other  end 
of  the  lead.  It  is  of  no  small  advantage  if  the 
linemen  ride  and  own  bicycles,  in  country  which  is 
supplied  with  good  roads  and  has  not  too  many 
hills.  In  fact,  it  will  often  pay  a  company  itself 
to  furnish  bicycles  to  linemen  for  use  on  light  re- 
pairs or  installation  of  new  instruments.  Until  one 
has  seen  the  amount  of  telephone  paraphernalia  tffat 
can  be  carried  on  a  wheel  it  is  difficult  to  realize 
what  a  saving  in  livery  bills  can  be  effected  by  this 
means. 

A  common  fault  of  small  exchanges,  where  skilled 
employes  are  few  in  number,  is  found  in  insufficient 
inspection  of  the  subscribers'  stations  and  aerial 
lines.  The  lines  should  not  be  allowed  to  lapse  into 
slackness  of  appearance :  poles  which  have  been  split 
by  lightning  so  as  to  render  them  unsafe  ought  to 
be  promptly  replaced ;  insulators  which  have  been 
pulled  from  their  pins  by  the  tautness  of  the  wire 
should  be  put  back  in  place ;  batteries  which  need 
recharging  or  replacement  should  not  wait  for  re- 
peated complaints  on  the  part  of  subscribers  before 
matters  are  righted,  and  when  drop  leads  are  at- 
tached so  tightly  to  a  house  that  the  inhabitants 
cannot  sleep  at  night  on  account  of  the  humming 
of  the  wires  in  the  wind    it  .should  not  take  two  or 
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three  weeks  of  complaint,  with  final  threats  to  have 
the   telephone   removed,   to   remedy  affairs. 

When  an  exchange  has  grown  from  small  be- 
ginnings to  number  its  subscribers  among  the  hun- 
dreds, it  is  almost  always  desirable  that  the  super- 
intendent, agent  or  manager — whatever  his  title  may 
be — give  his  whole  working  time  to  its  interests. 
The  complexity  of  the  business  increases  with  the 
growth  of  traffic;  questions  arise  that  demand  con- 
siderable time  for  proper  weighing  in  mind;  the 
demands  of  the  public  become  more  exacting ;  promi- 
nent citizens  must  be  interviewed  in  regard  to  meas- 
ures which  the  company  wishes  to  adopt ;  collections 
become  more  onerous ;  records  more  extensive  must 
be  carefully  kept,  and  it  is  not  too  much  to  say 
that  the  proper  administration  of  all  these  affairs 
requires  a  manager's  entire  working  day.  Mainte- 
nance and  new  construction  also  become  relatively 
more  important.  If  the  manager  is  a  member  of  one 
or  two  fraternal  orders,  takes  a  prominent  part  in 
local  club  and  social  affairs,  and  is  generally  well 
acquainted  with  the  influential  residents  of  the  town, 
it  will  do  the  telephone  company  no  harm — perhaps 
much  good.  But  a  man  who  manages  a  growing 
telephone  business  properly  must  not  have  "too 
many  irons  in  the  fire"  if  he  is  to  work  most  effi- 
ciently. 

Coming  now  to  central-office  operation  once  more, 
there  are  a  number  of  things  to  be  said  in  the  way 
of  criticising  defects.  Sometimes  complaints  arise 
in  the  country  districts  because  the  lines  desired 
are  busy  for  long  periods  and  the  company  is  often 
unjustly  blamed  for  this  when  in  reality  the  sub- 
scribers themselves  are  at  fault  for  extending  their 
conversation  to  unreasonable  length.  It  is  the  cus- 
tom in  such  districts  for  a  process  of  visiting  by 
telephone  to  go  on  each  evening,  and  it  is  not  un- 
common for  conversations  to  last  half  or  three- 
quarters  of  an  hour,  while  one  instance  brought 
to  the  writer's  attention  covered  nearly  two  hours 
of  continuous  cord-circuit  connection.  It  would 
seem  that  after  a  certain  time  limit  had  elapsed,  say 
10  or  IS  minutes,  an  agreement  might  be  reached 
between  the  company  and  its  subscribers  to  provide 
for  a  temporary  interruption  of  the  conversation 
between  two  parties  in  case  a  third  party  wished  to 
use  the  busy  line.  No  doubt  serious  difficulties 
would  arise  in  connection  with  the  keeping  of  this 
time,  but  it  would  seem  that  some  such  plan  must 
be  adopted  if  freer  service  is  to  be  attained.  The 
best  plan  possible  would  of  course  be  to  educate  the 
subscribers  to  the  habit  of  holding  shorter  conversa- 
tions, but  this  is  a  staggering  task  to  attempt. 
When  a  toll  call  comes  in  from  a  distant  exchange, 
however.  local  connections  should  be  made  to  give 
way  before  it,  for  every  unoccupied  minute  means 
decided  financial  loss  to  the  operating  company. 
Toll  lines  are  expensive  property,  and  it  is  impor- 
tant that  they  earn  money  as  much  of  the  time  as 
the  best  management  can  accomplish.  Then,  too,  the 
party  at  the  calling  end  must  be  considered.  From 
almost  ever  point  of  view  it  is  best  that  the  toll  call 
shall  be  treated  with  the  same  respect  and  rushed 
through  the  system  in  the  same  way  that  the  lines  of 
a  steam  railroad  are  cleared  many  miles  in  advance 
of  a  limited  express  train  operating  on  a  high-speed 
schedule. 

Even  in  a  small  exchange  subscribers  should  be 
taught  to  call  one  another  by  numbers  instead  of  by 
names.  The  ideal  method  of  giving  operators  purely 
routine  work  is  here  sought.  As  the  exchange  grows 
in  capacity  for  business  and  as  new  subscribers  are 
added,  numbers  changed,  etc.,  it  becomes  harder 
for  the  operators  to  remember  the  names  and  num- 
bers together ;  and  the  best  foundation  for  future 
excellence  of  service  includes  this  use  of  numbers 
as  one  of  the  important  renuirements.  In  offices 
that  are  not  large  it  is  often  necessary  for  operators 
to  be  shifted  with  the  traffic  requirements  from  local 
to  toll  switchboard  and  back  again.  This  is  not 
troublesome  unless  the  exchange  grows  rapidly  to 
large  dimensions.  Always  the  point  of  giving  each 
operator  as  little  special  work  as  possible  must  be 
kept  in  mind. 

Delays  in  answering  subscribers,  unnecessary  in- 
terruptions of  conversations  and  mistakes  in  ring- 
ing are  all  so  familiar  to  every  telephone  user  that 
they  need  not  be  enlarged  upon  here.  Suffice  it  to 
say  that  uniform  courtesy  should  always  be  the  rule 
in  the  operator's  treatment  of  the  public,  no  matter 
how  discourteous  the  public  may  be,  and  in  cases 
of  mistaken  ringing  a  polite  apology  for  the  incon- 
venience caused  should  invariably  be  tendered. 

There  should  always  be  enough  directories  on 
hand  at  the  central  office  to  supply  the  subscribers' 
legitimate  needs,  .^s  much  excuse  exists  for  an 
insufficient  quantity  as  can  be  applied  to  a  railway 
office  which  runs  out  of  time  tables. 

Accuraite  record.;  .sl'.ould  be  kept  of  the  exact  ap- 
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paratus  installed  at  each  subscriber's  station.  Also, 
the  pole  lines  ought  to  be  carefully  recorded,  so  that 
the  entire  cost  of  construction  of  any  line  or  group 
of  lines  can  be  quickly  determined.  Here  the  card 
catalogue  offers  much  help,  particularly  in  relation 
to  contracts  with  subscribers,  rates,  payments, 
changes  in  number,  instruments,  etc.  It  should  be 
possible  to  determine  the  revenue  and  expenses 
each  day  of  the  exchange's  life  with  a  fair  degree  of 
accuracy. 


Voltage   Regulation  of    Rotary   Con- 
verters." 

By  p.  M,  Lincoln. 

The  regulation  of  a  rotary  converter  differs  from 
that  of  a  direct-current  generator  in  one  essential — 
the  actual  increase  in  the  voltage  delivered  by  a  ro- 
tary converter  as  the  load  increases  depends  not  only 
upon  its  design  but  also  upon  the  characteristics 
of  other  parts  of  the  system  to  which  it  may  be 
connected;  compounding  of  a  direct-current  gener- 
ator, however,  depends  entirely  upon  the  design  of 
the  machine  itself. 

The  external  element  upon  which  tne  actual  com- 
pounding of  a  converter  depends  is  the  inductance 
of  the  supply  circuit.  To  analyze  the  influence  of 
inductance  in  the  compounding  of  a  converter  it  is 
necessary  first  to  consider  what  happens  if  a  con- 
verter be  operated  with  a  varying  field  current  while 
a  constant  voltage  is  applied  to  the  collector  rings. 

It  is  a  well-known  fact  that  there  is  a  certain  ad- 
justment of  rotary-converter  field  strength  that  gives 
a  minimum  alternating-current  input  for  a  given 
direct-current  output,  and  that  varying  the  field 
strength  either  way  will  increase  this  alternating- 
current  input,  while  the  direct-current  output  re- 
mains the  same.  In  every  case  the  alternating-cur- 
rent input  may  be  considered  as  being  made  up  of 
two  components — one,  the  energy  component  in  phase 
with  the  impressed  electromotive  force ;  the  other,  a 
wattless  component,  leading  when  the  field  strength 
is  too  great  and  lagging  when  the  field  strength  is 
too  small. 

A  constant  alternating-current  voltage  across  the 
collector  rings  has  been  assumed,  and  it  is  evident 
that  the  constancy  of  this  applied  voltage  means  the 
generation  of  practically  a  constant  voltage  by  the 
rotation  of  the  rotary  converter  armature.  To  gener- 
ate this  constant  voltage  in  the  converter  armature 
(which  runs  at  a  definite  speed)  there  must  be  a 
constant  magnetic  induction  through  the  armature, 
and  therefore  a  constant  number  of  ampere  turns  to 
produce  that  induction. 

In  a  rotary  converter  or  other  synchronous  ma- 
chine there  are  two  sources  of  excitation — current  in 
the  field  winding  and  current  in  the  armature  wind- 
ing. To  produce  a  constant  voltage  the  sum  of  these 
two  excitations  must  be  a  constant.  If  the  ampere 
turns  in  the  field  winding  are  less  than  necessary  a 
current  circulates  in  the  armature  in  such  a  manner 
as  to  assist  the  field  in  magnetizing  the  armature. 
Such  a  magnetizing  current,  though  leading  with 
respect  to  the  electromotive  force  of  the  converter, 
regarded  as  a  generator  of  electromotive  force,  is 
lagging  with  respect  to  the  generator  or  supply  sys- 
tem. On  the  other  hand,  if  the  ampere  turns  of  the 
field  winding  are  more  than  sufficient  to  produce  the 
constant  voltage  we  have  assumed,  a  current  circu- 
lates in  the  armature  in  such  a  manner  as  to  oppose 
the  field  winding,  and  so  reduce  the  magnetic  induc- 
tion to  the  required  amount.  This  magnetizing  cur- 
rent is  leading  with  respect  to  the  generator  or  sup- 
ply system. 

The  actual  current  circulating  in  the  armature  inay 
be  regarded  as  being  composed  of  the  magnetizing 
current  and  the  useful  current,  and  the  ratio  of  this 
useful  component  to  the  resultant  of  the  useful  and 
magnetizing  components  is  known  as  the  power 
factor  of  the  circuit.  It  is  measured  by  the  ratio  of 
the  true  input  (recorded  by  a  wattmeter)  to  the 
apparent  input  (recorded  by  an  ammeter  and  volt- 
meter). 

From  the  above  analysis  it  is  evident  that  the 
power  factor  of  the  ahernating  current  taken  by  a 
rotary  converter  is  intimately  dependent  on  the 
amount  of  its  armature  magnetizing  or  demagnetiz- 
ing current,  and  therefore  dependent  upon  the  field 
current  of  the  converter.  The  limits  of  variation  of 
power  factor  are  from  a  very  low  power  factor 
lagging  to  a  very  low  power  factor  leading.  The 
first  occurs  with  a  small  load  or  no  load  when  the 
field  excitation  is  too  low,  and  the  second  with  a 
small  load  or  no  load  when  the  field  excitation  is  too 
hi.eh. 

From  this  it  will  be  seen  that  variations  in  field 
stren.gth  give  laggin.g  or  leading  current.  It  does 
not.  however,  afl^ect  the  armature  magnetization,  and 
so  a  change  in  field  strength  alone  cannot  affect  the 
direct-current  voltage.  This  bears  a  fixed  relation 
to  the  alternating-current  voltage,  so  that  tbe  only 
way  to  raise  the  direct-current  voltage  is  by  raising 
the  alternating-current  voltage  at  the  collector  rings. 
Now  the  voltage  at  the  collector  rings  of  a  converter 
is  the  resultant  of  two  components  ;  first,  tbe  voltage 
of  the  generator,  and.  second,  the  voltage  needed  to 
force  the  current  taken  by  the  converter  through 
the  inductance  between  itself  and  the  generator. 
The  resistance  between  the  generator  and  the  con- 
verter is  also  a  modifying  element,  but  we  will  as- 
sume  this   resistance  to  be  negligible,   and   without 
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attempting  at  this  point  to  give  reasons,  state  the 
facts  concerning  the  resultant  of  the  two  compon- 
ents. 

(i)  As  long  as  the  current  supplied  to  the  con- 
verter is  neither  lagging  nor  leading,  the  inductance 
volts  combine  with  the  generator  volts  in  such  a  man- 
ner that  their  resultant,  the  converter  voltage,  is 
practically  the  same  as  the  generator  voltage;  that  is, 
a  noninductive  load  causes  practically  no  drop  over 
that  due  to  the  resistance  of  the  line. 

(2)  If  the  converter  current  is  lagging  the  two 
elements  combine  in  such  a  way  that  their  resultant 
is  smaller  than  the  generator  volts ;  that  is,  the  elec- 
tromotive force  of  self-induction  causes  an  increased 
drop  over  that  due  to  line  resistance. 

(3)  If  the  current  is  leading  the  result  is  greater 
than  the  generator  volts;  that  is,  the  electromotive 
force  of  self-induction  in  this  case  adds  to  the  gen- 
erator volts. 

It  is  evident  therefore  that  if  we  can  cause  the 
current  taken  by  the  rotary  converter  to  change  from 
lagging  at  no  load  to  leading  at  full  load  the  voltage 
applied  to  the  converter  will  change  from  an  amount 
less  than  the  generator  voltage  at  no  load  to  an 
amount  greater  than  the  generator  voltage  at  full 
load,  and  this  is  exactly  the  function  of  the  series 
field  It  makes  the  field  ampere  turns  increase  with 
load,  and  therefore,  as  set  forth  above,  causes  the 
lagging  component  of  the  current  supplied  to  the 
rotary  converter  to  decrease  and  the  leading  com- 
ponent to  increase,  or  both. 

Now.    to    explain    the    reasons   why   the    resultant 
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Fig.  :. 
VOLTAGE  REGULATION  OF  ROTARY  CONVERTER. 

of  the  two  components  which  make  up  the  converter 
voltage  increase  as  the  current  changes  from  lag- 
ging to  leading.  The  volts  across  an  inductance 
(the  electromotive  force  or  self-induction)  lag  90° 
behind  the  current  causing  them,  the  resistance  be- 
ing negligible,  'inis  lag  remains  fixed  under  all 
conditions.  If,  therefore,  a  rotarj'-converter  current 
is  neither  lagging  nor  leading,  the  inductive  volts 
caused  by  thaf  current  lag  90°  behind  the  generator 
volts.  This  condition  is  shown  on  Fig.  i,  where  it 
is  evident  that  the  rotary  converter  volts  are  prac- 
tically of  the  same  value  as  the  generator  volts. 
Now,  if  the  rotary  converter  current  lags  the  induct- 
ance volts  are  thrown  around  into  such  a  position 
that  the  resultant  of  them  and  the  generator  volts 
is  smaller  than  the  generator  volts. 

This  condition  is  shown  in  Fig.  2.  If,  on  the  other 
hand,  the  rotary-converter  current  is  leading,  the 
resultant  of  the  two  elements  is  greater  than  the 
generator  volts  as  shown  in  Fig.  3. 

It  will  be  noted  that  the  amount  of  compounding 
depends  upon  two  things : 

(1)  The  variations  from  lagging  to  leading  cur- 
rent between  no  load  and  full  load,  or,  referring  to 
the  diagrams,  upon  the  change  in  angle  between 
the  generator  volts  and  inductance  volts. 

(2)  Upon  the  drop  across  the  inductance,  or,  re- 
ferring to  the  diagrams,  upon  the  length  of  the  line 
representing  inductance  volts,  compared  to  the  length 
of  the  line  representing  generator  volts. 

The  first  condition  depends  upon  the  relative 
amount  of  series  winding  on  the  rotary  converter, 
and  this  is  covered  by  the  design  of  the  machine. 
The  second,  the  inductance  in  circuit,  depends,  how- 
ever, upon  conditions  entirely  outside  of  the  rotarj^ 
converter. 

In  a  rotary-converter  plant  there  are  usually  three 
sources  of  inductive  drop — the  step-up  transformers, 
the  line,  and  the  step-down  transformers.  In  specific 
cases,  however,  any  or  all  of  these  sources  may  be 
absent.  For  instance,  where  a  rotary  converter  is 
operated  directly  from  generators  in  the  same  build- 
ing, there  will  be  practically  no  inductance  between 
the  rotary  converter  and  the  generator.  In  order 
to  obtain  compounding  in  this  case,  it  is  necessary  to 
ir.sert  inductance,  usually  choke  coils,  between  the 
rotary  converter  and  the  generator. 

The  preceding  discussion  may  be  briefly  recapitu- 
lated as  follow^s : 

d)  A  series  coll  on  a  rotary  converter  has  the 
effect  of  automatically  changing  the  ampere-turns 
applied  to  the  field. 

(2)  Varying  the  field  ampere-turns  means  varying 


the  magnetizing  element  of  the  alternating  current 
delivered  to  the  collector  rings,  causing  the  current 
to  become  leading  when  the  ampere-turns  are  more 
than  normal  and  lagging  when  the  ampere-turns  are 
less  than  normal. 

(3)  The  voltage  across  any  inductance  in  circuit 
tends  to  subtract  from  the  generator  voltage  when 
the  converter  current  lags  and  tends  to  add  to  the 
generator  voltage  when  the  converter  current  leads. 

(4)  The  conditions  for  rotarj^-converter  com- 
pounding are  therefore : 

(a)  A  series  w-inding  on  the  rotary  converter  con- 
nected so  as  to  assist  the  shunt. 

(b)  Inductance  between  the  generator  and  rotary 
converter. 

The  series  field  coils  in  a  rotary  converter  do  not 
increase  the  voltage  directly,  as  in  a  direct-current 
generator,  but  indirectly,  through  co-operation  with 
inductance  in  the  supply  circuit. 


CORRESPONDENCE, 


A  Pole  Order  Curiously  Filled. 

E.  A.  Lindsley,  secretary  of  the  Lindsley  Bros. 
Company,  relates  a  peculiar  incident  in  the  history 
of  his  western  business  experience  while  establish- 
ing the  company's  now  successful  western  business. 
While  at  Portland  a  pole  order  was  received  from 
a  prosperous  city  in  Arizona  wdiich  rather  baffled 
Mr.  Lindsley.  The  order  was  for  1,200  six-inch 
30-foot  cedar  poles.  This  size  of  pole  was  never 
produced  in  Oregon,  but  it  happened  the  company 
had  400  undersized  30-foot  poles  in  stock,  which 
were  immediately  shipped.  C.  P.  Lindsley,  manager 
at_  Spokane,  was  then  communicated  with,  who  re- 
plied that  it  would  be  impossible  to  pick  up  more 
than  400,  and  these  to  come  from  undersized  poles 
at  different  yards.  These  were  dispatched,  after 
a  few  days  of  rate  manipulation.  The  last  400  ab- 
solutely baflled  Mr.  Lindsley  until  he  telegraphed 
to  G.  L.  Lindsley,  manager  of  the  eastern  branch, 
with  headquarters  then  at  Menominee,  ilich.  A 
reply  was  soon  received  to  the  effect  that  a  rate  had 
been  secured  and  that  the  remaining  400  would  be 
forwarded  post  haste.  This  filled  the  order,  with 
one-third  from  Oregon,  one-third  from  Idaho  and 
one-third    from    Michigan. 


Mining  of  Rare    Minerals   in    Texas   Ex- 
cites Conjecture. 

Kingsland,  Texas,  March  3. — The  publication  of 
the  fact  that  the  Nernst  Lamp  Company  of  Pitts- 
burg, Pa.,  is  utilizing  the  products  of  the  rare  min- 
eral known  as  gadolinite,  which  is  found  in  abundant 
quantities  near  here,  in  the  manufacture  of  its  elec- 
tric lamps  has  attracted  wide  attention  from  other 
lamp  manufacturers  and  electrical  manufacturers 
throughout  the  United  States.  The  representatives 
of  a  number  of  these  concerns  have  arrived  in  this 
locality  recently,  and  a  thorough  scientific  investi- 
gation is  being  made  of  the  mineral  resources  that 
exist  in  this  region.  It  is  asserted  that  the  Nernst 
Lamp  Company  utilizes,  by  some  secret  process,  the 
radio-activit}^  of  the  minerals  which  it  is  constantly 
shipping  from  here  to  its  laboratory  at  Pittsburg. 
The  company  is  said  to  be  trying  to  purchase  more 
land  containing  the  earths  and  ores  which  it  is  utiliz- 
ing, but  the  owners  have  raised  the  prices  to  almost 
prohibitive  figures.  However,  it  is  said  by  repre- 
sentatives of  the  Nernst  Lamp  Company  that  the 
gadolinite  which  it  is  mining  near  here  does  not 
contain  radium  or  radio-active  properties.  This 
statement,  however,  does  not  agree  with  the  reports 
of  disinterested  scientists  who  have  recently  con- 
ducted tests  and  examinations  of  that  mineral.  A 
mining  representative  of  the  Nernst  Lamp  Company 
makes   the   following  statement : 

"The  locality  known  as  Barringer  Hill,  situated 
II  miles  from  Kingsland,  Texas,  has  become  "famous 
the  world  over  within  the  last  few  weeks  for  its 
unprecedented  yield  of  gadolinite  and  five  other  rare 
minerals,  namely,  yttrialite,  rowlanditc,  nivenite, 
thoro-gummite  and  mackintoshite.  It  is  the  only 
place  in  the  world  that  these  minerals  are  mined  for 
exclusively.  At  all  other  places  where  gadolinite  is 
found  it  occurs  as  a  bi-product  in  feldspar  mining. 
The  mining  of  this  yttria  ore  on  a  rather  large  scale 
lately  gave  rise  to  the  rumor  that  radium  was  being 
sought,  instead  of  the  first-mentioned  substance. 
Gadolinite  is  now  quoted  at  $1.50  per  pound  in  1,000- 
kilogram  lots,  or  by  the  gross  ton,  and  is  found  in 
Norway.''  H. 


Clarence  H.  Mackay  and  others  have  organized 
the  Mackay  Companies  under  the  Massachusetts 
laws  to  hold  securities  in  the  Commercial  Cable 
Company  and  other  corporations  in  wliich  the  late 
John  W.  Mackay  was  the  leading  spirit,  and  whose 
name  it  is  designed  to  perpetuate.  The  trustees  of 
the  M'ackay  Companies  are  C.  H.  Mackay,  John  I. 
Waterbuo'.  T.  J.  Coolidge  and  W.  W.  Cook.  The 
$30,000,000  four  per  cent,  cumulative  preferred  stock 
of  the  new  concern  and  a  like  amount  of  common 
are  offered  in  exchange  for  the  $15,000,000  stock  of 
the   Commercial    Cable   Company. 


Great  Britain. 

London,  February  23. — Instances  are  continually 
arising  which  emphasize  the  need  for  legislative  re- 
form in  Great  Britain,  especially  in  connection  with 
electrical  matters.  It  has  already  been  pointed  out 
that  the  London  LTnited  Tramways  Company  has 
formed  a  connection  w'ith  the  District  Railway  Com- 
pany, now  dominated  by  Mr.  Yerkes.  In  order  to 
reap  some  practical  benefit  from  the  fusion  of  the 
two  interests  the  Tramways  company  proposed  this 
3'ear  to  run  its  cars  from  the  surface  of  the  streets 
at  Hammersmith  to  the  level  of  the  underground 
railway  at  that  point,  so  that  passengers  upon  the 
raihvay  could  continue  their  journey  further  west 
without  coming  up  into  the  street.  It  was  also  pro- 
posed to  connect  the  company's  tramway  systems 
north  and  south  of  the  River  Thames  by  means  of  a 
tunnel  under  the  river,  the  company  having  been 
twice  refused  permission  by  Parliament  to  run  its 
cars  over  the  existing  bridge.  The  majority  of 
these  proposed  works  would  have  been  on  private 
ground,  and  onl)'  a  very  small  portion  upon  the 
public  roadway.  There  appeared,  therefore,  some 
justification  for  the  company  to  call  these  works 
"railwaj'S,"  and  so  obviate  having  to  obtain  the  con- 
sent of  the  local  authority,  always  a  difficult  and 
expensive  matter.  However,  when  the  bill  came 
before  the  examiners  in  the  House  of  Commons 
the  London  County  Council  was  successful  upon  a 
mere  technicality,  in  arguing  that  the  lines  were 
tramways  and  that  therefore  the  local  consent  should 
h.ave  been  obtained.  This  view  was  accepted  and 
the  bill  thrown  out,  as  all  measures  of  this  character 
must  be  approved  by  the  local  authority.  Thus  a 
promising  scheme  is  again  put  back  purely  owing 
to  restrictive  legislation. 

The  Board  of  Trade  has  caused  a  letter  to  be 
addressed  to  the  Engineering  Standards  Committee 
intimating  that  his  majesty's  treasury  has  decided 
to  make  a  grant  in  aid  to  the  committee  equal  in 
amount  to  that  subscribed  by  the  supporting  firms 
and  institutions  referred  to  in  my  last  w'eek's  notes. 
The  treasurv  has  already  granted  the  sum  of  $15,000. 

A  ver}'  undesirable  feature  in  connection  with 
municipal  trading  (and  one  which  may  be  expected 
to  occur  frequently  in  the  future)  has  revealed  itself 
at  West  Ham  (London).  The  local  authority  has 
gone  in  extensively  for  electric  lighting  and  electric 
tramways.  Quite  recently  it  exercised  its  powers 
and  purchased  some  horse  lines  from  a  company 
which  is  now  busily  engaged  in  converting  all  its 
lines  to  electric  traction.  But  the  local  authority 
now  finds  itself  with  such  heavy  commitments  for 
several  years  ahead  that  it  has  decided  to  postpone 
tlie  electrification  of  the  tramw-ays  just  purchased. 
This  is  certainly  an  instance  of  municipal  ownership 
retarding   and   not   accelerating  progress. 

The  annual  exhibition  of  the  Society  of  Motor 
Manufacturers  and  Traders  has  just  closed,  but  once 
more  it  was  essentially  a  "petrol"  show.  Only  tw^o 
or  three  electrical  cars  were  shown,  and  nothing  new 
was  to  be  seen  which  would  encourage  a  hope  of 
any  great  progress  in  the  industry  in  Great  Britain 
in  the  near  future.  The  biggest  display  of  electrical 
goods  was  in  the  direction  of  ignition  apparatus  for 
petrol  motors. 

Considerable  progress  is  now  being  made  with 
the  conversion  of  the  system '  of  the  Metropolitan 
District  Railway  Companv  to  electric  traction.  Par- 
ticulars of  one  or  two  of  the  tenders  have  recently 
been  given  in  these  notes.  The  key  of  the  whole 
Xiosition  is  the  great  power  house  at  Lots  '  Road. 
Ciielsea.  from  wliich  the  complete  system  of  the 
District  company  as  well  as  four  "tube"  railways 
will  be  operated.  Nearly  1,000  men  are  now  at 
w^ork  upon  this  station,  where  the  engine  room  is 
roofed  in  and  the  erection  of  machinery  is  being 
busily  proceeded  with.  It  is  now  definitely  hoped 
to  supply  current  by  autumn.  The  foundations 
for  the  first  of  the  Westinghouse-Parsons  steam 
turbines  are  in  position,  and  the  turbine  is  due  ere 
this.  In  addition,  a  large  proportion  of  the  high- 
tension  cables  have  been  laid,  and  contracts  have 
been  invited  for  the  whole  of  the  rolling  stock. 
Sixty  trains  are  expected  to  constitute  the  first  order, 
and  they  will  each  comprise  three  motor  cars  and 
four  trailer  cars.  Nothing  used  on  these  trains  will 
be  of  an  inflammable  nature,  the  company  having 
spent  $1,500,000  in  this  direction  out  of  a  total  of 
nearly  $4,500,000.  The  work  is  proceeding  by  day 
and  night,  and  upon  a  short  length  of  electrically 
equipped  track  the  motormen  are  being  trained  in 
their  new  duties.  Other  companies  having  branches 
running  from  the  District  company's  lines  are  enter- 
ing into  agreements  for  the  electrical  equipment  of 
these  with  a  view  to  maintaining  the  existing  serv- 
ices. 

It  is  stated — with  what  truth  I  have  been  unable 
to  ascertain — that  a  petition  will  be  presented  to 
Parliament  shortlv  by  the  inhabitants  of  that  part 
of  Cornwall  -within  reasonable  proximity  to  the 
stations  of  the  Marconi  Wireless  Telegraph  Company. 
to  suggest  that  the  working  of  the  huge  wireless 
systerii  is  responsible  for  the  execrable  weather 
which  has  been  experienced  there  of  late.  It  is  to 
be  hoped  that  the  deputation  will  be  treated  seriously. 


Alardi  12,   1904 
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New  York. 

New  York,  March  5, — The  campaign  of  the  Metro- 
pohtan  Street  Railway  Company  to  secure  a  tunnel 
franchise  to  compete  with  the  Interborough  system 
is  advanced  a  step  this  week  by  the  announcement 
that  the  Metropolitan  company  is  prepared  not  only 
to  construct  the  subway  at  its  own  expense  but  also 
to  find  the  money  without  the  issue  of  city  bonds. 
The  company  insists,  however,  that  its  original  route 
shall  not  be  changed,  and  it  is  probably  on  the  point 
of  routes  that  all  the  coming  discussion  will  turn, 
for  the  rapid  transit  commission  has  intimated  its 
intention  to  map  out  such  routes  as  it  thinks  best 
suited  for  public  convenience  and  then  assign  the 
route  to  the  highest  bidder.  To  facilitate  matters 
in  any  case  the  commissioners  have  asked  for  statu- 
tory powers  to  borrow  an  additional  sum  of 
$50,000,000;  and  for  sundry  rights  as  to  changes  of 
routes  of  tunnel  schemes  and  the  acquisition  of  prop- 
erty and  easements.  All  this  looks  as  though  a  very 
big  move  were  in  progress,  designed  to  give  the 
JNl'etropolitan  company  all,  or  nearly  all,  the  privileges 
that  it  desires,  and  the  consequent  rejection  of  the 
Belmont-Interborough  plans  for  the  West  Broadway 
tunnel. 

Elaborate  preparations  are  being  made  for  an  ex- 
perimental electric  track  for  testing  electric  loco- 
motives ordered  by  the  New  York  Central  Railroad. 
This  special  track  is  being  laid  at  Schenectady,  and 
the  locomotives,  30  in  number,  of  2,200  horsepower 
each,  are  to  be  built  by  the  General  Electric  Com- 
pany. 

Mayor  McClellan  is  strenuously  advocating  a 
scheme  for  utilizing  salt  water  as  a  fire  extinguisher. 
The  necessary  pumps  would  be  operated  either  by 
gas  engines  or  electricity,  and  it  is  said  that  it  would 
be  cheaper  to  install  electric  motors  than  gas  en- 
gines. Gas  engines,  such  as  are  used  for  pumping 
salt  water  at  Philadelphia,  cost  about  $45  per  horse- 
power, but  electric  motors  of  the  same  capacity 
with  all  necessary  switchboards  would  cost  perhaps 
$30  per  horsepower.  With  gas  at  $1  a  thousand  and 
electrical  current  at  five  cents  a  kilowatt-hour,  the 
gas  engines  would  be  cheaper  to  operate. 

The  agitation  in  favor  of  the  establishment  of  a 
municipal-lighting  plant  for  New  York  city  is  again 
to  the  fore.  The  suggestion  has  been  under  consid- 
eration in  one  form  or  another  for  many  years,  but  a 
few  months  ago  a  misunderstanding  regarding 
methods  of  payment  arose  between  the  lighting  com- 
missioner and  the  central-station  companies,  with  the 
result  that  the  tenders  for  the  year  commencing  with 
the  present  month  have  been  rejected  both  for  gas 
and  electricity  on  the  ground  of  collusion  between 
the  competing  companies. 

A  lively  struggle  is  proceeding  in  this  city  as  to 
the  utilization  of  the  telegraph  and  telephone  for 
gambling  purposes.  The  telegraph  company  has  put 
up  its  rates  for  a  race-track  service  from  $17  to  $25 
a  day,  which  has  had  the  effect  of  closing  not  a  few 
of  the  smaller  poolrooms,  and  now  it, is  found  that  it 
is  cheaper  to  use  the  telephone  even  for  race  results 
from  New  Orleans, 


way  company  in  that  city  by  the  aldermen  of  1903 
and  the  rescinding  of  the  order  therefor  by  the  alder- 
men of  1904.  The  commission  decides  that  "when  a 
grant  has  been  once  formally  made  and  the  company 
has  filed  with  the  railroad  commission  its  petition  for 
a  certificate,  it  is  too  late  for  the  aldermen  to  rescind 
that  action  without  the  consent  of  the  company." 
'i  he  grant  by  the  1903  aldermen  is  therefore  approved 
subject  to  necessary  formalities  incidental  to  the  lo- 
cating of  poles,  etc.,  by  the  present  board. 

Capitalists  in  Springfield  and  points  beyond,  in 
Western  Massachusetts,  are  taking  steps  to  form  a 
trolley  express  company  to  operate  in  that  section, 
similar  to  the  company  planned  for  the  suburban 
districts  around  Boston. 

Anthony,  Tucker,  Anthony  &  Co.,  Boston  capital- 
ists who  control  railway  properties  in  Hartford, 
Conn.,  and  Springfield,  Mass.,  have  bought  the  fran- 
chise of  the  Windsor  Locks  and  Rainbow  Street 
Railway  Company  in  order  to  carry  out  a  scheme 
for  a  circuit  line  between  the  two  cities.  The  inten- 
tion is  to  have  a  line  on  the  west  side  of  the  Connec- 
ticut River  to  supplement  the  one  now  in  operation 
on  the  east  side  of  the  stream.  The  company  which 
has  just  changed  hands,  possesses  franchises  for  the 
building  of  about  10  miles  of  road  that  will  be  neces- 
sary to  complete  the  round-trip  circuit.  It  is  cap- 
italized for  $100,000.  The  new  owners  have  organ- 
ized with  the  following  officers ;  President,  William 
A.  Tucker;  treasurer,  S.  Reed  Anthony,  Boston; 
secretary,  Arthur   Perkins,  Hartford. 

The  New  York,  New  Haven  and  Hartford  Rail- 
road corporation  is  to  absorb  another  street-railway 
property  in  Connecticut,  papers  being  reported  as 
ready  for  transfer,  which  will  give  the  steam-railroad 
company  possession  of  the  Fair  Haven  and  Westville 
Street  Railway  Company  of  New  Haven.  The  stock 
of  the  street-railway  property  is  about  $5,000,000, 
and  its  funded  debt  is  $1,133,000.  Its  trackage  is 
upward  of  ico  miles,  comprising  the  trolley  system 
centering  in  New  Haven  with  its  outlying  branches 
to  suburban  points.  The  object  of  the  steam-railroad 
company  is  to  break  up  the  plans  for  a  long-distance 
trolley  sj'Stem,  that  has  been  trying  to  acquire  the 
same  property  with  a  view  to  paralleling  the  steam 
road  in  the  same  section,  between  New  Y'ork  and 
Boston. 

The  General  Electric  Company  has  asked  for  bids 
from  contractors  for  the  construction  of  a  four-story 
brick  structure  for  factory  purposes,  to  be  erected  on 
Federal  Street,  West  Lynn,  on  land  adjoining  the 
pi-esent  extensive  plant.  B. 


Ohio. 


The  proposals  of  the  Niagara,  Lockport  and  On- 
tario Power  Company  are  evoking  a  loud  outcry 
about  "the  ruin  of  Niagara,"  and  Governor  Odell  is 
being  urged  to  kill  the  measure  just  passed  at  Albany. 
Action  has  been  taken  by  the  state  reservation  com- 
missioners at  Niagara  protesting  that  the  charters 
already  affecting  the  Niagara  River  are  estimated 
to  utilize  one-third  of  the  total  available  waterpower. 
The  Niagara,  Lockport  and  Ontario  peoole  originally 
got  their  franchise  in  1S94  and  were  to  supply  Lock- 
port  with  power  and  light  on  the  understanding  that 
its  works  should  be  begun  before  May  21,  1904.  The 
new  act  allows  them  an  additional  two  years  and 
also  increases  the  general  scope  of  their  operations. 

There  is  not  so  much  submarine  cable  manufac- 
tured in  the  United  States  that  one  can  afford  to 
ignore  the  shipment  from  Hoboken  to  Seattle  of  the 
last  43  miles  of  American-made  cable  for  the  govern- 
ment line  from  Seattle  to  Sitka,  Alaska.  This  sec- 
tion of  the  cable  weighed  about  430  tons  and  was 
loaded  upon  five  large  freight  cars.  D.  W.  W. 


New  England. 

Boston,  March  5. — By  a  decision  of  the  Supreme 
Court,  just  rendered,  in  a  case  wherein  the  Lexing- 
ton and  Boston  Street  Railway  Company  was  made 
the  defendant  by  a  passenger,  who  sought  to  recover 
an  extra  five-cent  fare  paid  by  him,  upon  the  plea 
that  the  company  had  violated  one  of  the  conditions 
of  its  franchise  imposed  by  the  towms  of  Concord  and 
Bedford,  whereby  single  five-cent  fares  for  each  town 
were  determined  upon  by  the  selectmen,  the  street 
railways  of  Massachusetts  are  given  a  notable  ad- 
vantage. The  court  ruled  that  such  conditions  were 
not  valid,  since  by  the  general  railway  statute  of 
1898  the  directors  have  the  primary  right  of  fixing 
and  regulating  fares,  subject  to  revision  of  the  rail- 
road commissioners,  who  are  expected  to  act  upon 
broad   considerations   of  public   policy. 

The  receivership  which  was  denied  the  creditors 
of  the  Middleboro,  Wareham  and  Buzzard's  Bay 
Street  Railway  Company  last  month  has  at  last  been 
granted,  and  John  T.  Burnett  and  John  L.  Hall, 
named  by  Judge  Hale  of  the  United  States  Circuit 
Court,  have  taken  charge.  The  liabilities  of  the  road 
on  September  30,  1903,  were  $572,967.48.  The  suit 
for  a  receiver  was  brought  by  the  American  Electric 
Works  Company. 

The  Massachusetts  Railroad  Commission  issued  an 
order  on  March  1st  which  settled  the  Pittsfield  mud- 
dle over  the  granting  of  locations  to  the  street-rail- 


Cleveland,  March  5. — The  City  Council  of  Zanes- 
ville  has  passed  an  ordinance  granting  a  franchise 
to  the  Columbus,  Newark  and  Zanesville  Railway 
Company,  admitting  it  to  the  heart  of  the  city. 

An  electric  locomotive  has  been  delivered  to  the 
Cincinnati,  Georgetown  and  Portsmouth  Railroad 
Company.  It  will  be  used  for  switching  purposes 
An  Cincinnati.  Another  that  will  be  received  within 
a  short  time  will  be  put  into  service  on  the  road 
for  hauling  freight  trains.  These  are  the  first  elec- 
tric locomotives  to  be  put  into  service  in  the  state, 
and  their  operation  will  be  watched  with  interest  by 
managers. 

The  Peoples'  Gas  and  Electric  Company  of  Xenia 
has  brought  an  injunction  suit  against  the  city  to 
prevent  the  enforcement  of  an  ordinance  regulating 
the  price  of  gas.  The  ordinance  fixes  the  maximum 
price  at  $1.25  for  illuminating  purposes  and  $1  for 
heating  and  fuel,  the  latter  figure  to  apply  to  all  gas 
consumed  for  both  purposes. 

It  is  said  that  tne  Toledo  and  Indiana  Electric 
Railroad  Company  has  been  financed  by  a  Philadel- 
phia syndicate  and  will  be  built  through  to  Fort 
Wayne  by  way  of  Defiance.  The  suggestion  is  made 
that  the  same  syndicate  that  purchased  the  Fort 
Wayne  electric  line  is  backing  the  Toledo  and  In- 
diana company. 

The  Miami,  Bucyrus  and  Tiffin  Railway  and  Light 
Company  has  been  incorporated  with  a  capital  stock 
of  $10,000  by  M.  B.  Earnhart  of  Columbus,  0.  M. 
Bake  of  Hamilton,  J.  D.  DeWitt  and  others. 

The  case  of  the  county  against  the  Appleyard 
syndicate  to  recover  nine  miles  of  track  and  the  shops 
of  the  Bellaire,  Zanesville  and  Cincinnati  road,  ac- 
quired some  time  ago  by  the  syndicate,  has  been 
practically  dismissed  by  the  Common  Pleas  Court  at 
Zanesville.  The  decision  is  based  upon  the  fact  that 
the  commissioners  had  not  declared  the  property 
forfeited  under  conditions  which  they  claim  brought 
it  into  their  possession. 

Shad  Reed  of  Kenton  spent  the  last  week  in  New 
York  looking  after  financing  the  Sandusky  and 
Southwestern  Interurban  railway,  which  will  build 
lines  from  Kenton  to  Wapakoneta  and  from  Lima  to 
Bellefontaine.  The  power  house  will  be  located  at 
the  junction  of  the  lines.  It  is  stated  that  he  ar- 
ranged for  the  sale  of  $2,000,000  bonds. 

The  management  of  the  Fort  Wayne  and  Spring- 
field Electric  Railway  Company  states  that  cars  will 
be  in  operation  by  September.  Contracts  have  been 
awarded  for  eight  bridges  to  the  New  Castle  Bridge 
Company  of  "Indianapolis  and  the  construction 
work  is  being  pushed  along  as  rapidly  as  the  weather 
will  allow^ 

It  is  said  that  steps  will  soon  be  taken  to  carry 
into  effect  plans  for  the  consolidation  of  the  Day- 
ton, Springfield  and  LTrbana  and  the  Columbus,  Lon- 
don and  Springfield  electric  railways,  both  owned  by 
the  Appleyard  syndicate.  Richard  Emory  will  con- 
tinue to  be  general  manager;  E.  B.  Gunn,  superin- 


tendent, and  B.  M.  Brown,  general  passenger  and 
traffic  manager,  succeeding  G.  H.  Harrington.  It  is 
also  said  that  the  general  offices  will  be  moved  to 
Springfield. 

February  earnings  of  the  Northern  Ohio  electric 
roads  show  up  about  the  same  as  one  year  ago.  They 
did  not  make  the  expected  increase  on  account  of 
light  travel,  due  to  the  extremely  cold  weather  and 
the  increased  expense  of  operation.  Recently  high 
water  has  been  severe  in  many  parts  of  the  state, 
especially  about  Fremont  and  in  the  Maumee  val- 
ley, as  well  as  in  the  vicinity  of  Steubenville,  Can- 
ton, Massillon,  Bucyrus  and  other  points.  Many  of 
the  roads  were  flooded  and  cars  either  did  not  run 
or  were  operated  over  only  a  portion  of  the  lines, 
ibe  damage  done  to  the  roadbeds  and  bridges  is 
hard  to  estimate  at  this  time,  but  it  is  safe  to  say 
that  extensive  repairs  will  be  required  on  some 
of  the  lines. 

The  Interstate  Traction  Company  has  been  incor- 
porated m  Indiana  by  J.  D.  Boroft'  and  W.  H  Reinz 
of  Dayton,  Ohio;  E.  R.  Phillips  of  New  Carlisle 
Ohio,  and  B.  A.  Landis  of  Camden,  Ohio.  The  capi- 
tal Slock  IS  $50,000,  and  the  articles  state  that  the 
company  will  build  a  road  from  Dayton  to  Indian- 
apolis. 

The  commissioners  of  Hamilton  and  Clermont 
Counties  have  granted  the  Cincinnati,  Milford  and 
Lovcland  and  the  Cincinnati  and  Columbus  inter- 
urbans  franchises  to  use  the  bridge  across  the  Little 
Miami  River  at  Milford.  This  settles  a  long  dis- 
P"'e.  O.  M.  C. 


Michigan. 

Detroit,  March  5.— The  first  installment  of  a  lot 
of  new  double-truck  cars  for  the  Detroit  United 
Railway  has  been  received  and  is  the  first  of  a  lot 
of  50  built  for  the  company  by  the  J.  G.  Brill  Com- 
pany of  Philadelphia  and  St.  Louis.  The  motors 
are  all  new  Westinghouse  No.  56,  of  65  horsepower 
two  to  each  car.  1  he  cars  are  roomy ;  the  chief  con- 
siderations in  building  them  were  strength  and  room 
ihey  are  reinforced  from  end  to  end.  Besides,  the 
doors  and  aisles  are  made  extra  wide  to  provide  easy 
entrance  and  exit.  When  the  entire  50  are  in  com- 
mission the  company  will  have  170  double-truck 
cars  for  city  service,  and  they  will  be  added  to  as 
fast  as   the  single-truck  cars   wear  out. 

The  projectors  of  the  Detroit,  Flint  and  Saginaw 

T  '^ri?,-''^'!:™''^  have  applied  to  the  Common  Coun- 
cil of  Flint  for  a  franchise  to  operate  their  line  in  that 
city.  A  franchise  has  been  asked  of  the  Clio  Village 
Council  and  m  a  few  days  a  franchise  will  be  asked 
of  the  Mt.  Morris  Village  Council.  The  company 
will  then  have  the  entire  right-of-way  through  to 
Saginaw. 

At  a  meeting  of  the  Village  Council  of  Brooklyn 
Mich.,  a  30-year  franchise  was  given  to  Hon  John 
O.  Zabel  of  Petersburg,  Mich.,  and  F.  M.  Foster  of 
loledo  for  an  electric  railway  to  be  built  through 
the  village  within  two  years.  The  proposed  road  will 
extend  from  Petersburg  through  Brooklyn  to  Jack- 
son by  way  of  Tecumseh. 

The  Owosso  and  Corunna  Electric  Company, 
which  operates  the  electric  line  from  Owosso  to 
Corunna  and  furnishes  light  for  the  city  of  Owosso, 
has  been  sold  to  a  Pennsylvania  syndicate  which  con- 
trols several  lines  around  Allentown,  Pa.,  and  which 
also  has  the  control  of  the  public  lighting  in  Flint. 
I  he  company  has  secured  an  extension  of  the  fran- 
chise in  Owosso  and  Corunna  and  will  extend  the 
road  to  Durand. 

The  business  men  of  Mt.  Clemens  have  asked  the 
Rapid  Railway  Company  (electric)  to  put  on  a 
freight  car  which  shall  run  between  Detroit  and  that 
city  only  and  which  w^ill  make  two  trips  a  day. 

The  Lansing  Street  Car  Company  has  introduced 
a  metal  box,  into  which  passengers  are  requested  to 
deposit  their  fare.  The  conductors  naturally  look 
upon  this  innovation  with  disfavor  and  some  have 
thrown  up  their  jobs. 

The  completion  of  the  Detroit  and  Toledo  Short 
Line  electric  railway  is  being  held  up  pending 
action  of  the  Springwells  Township  Board  in  regard 
to  its  suit  against  the  Irvin  &  Pepper  Company  for 
the  annulment  of  an  old  street-car  franchise  held  by 
that  company.  The  franchise,  which  was  granted 
15  years  ago  and  has  yet  15  years  to  run,  is  believed 
to  have  been  acquired  by  the  new  company. 

The  American  Engineering  Company  of  Detroit 
has  been  advised  from  Washington  that  it  has  won 
its  fourth  suit  for  infringement  of  its  patents  cover- 
ing the  wireless-railroad  signaling  device  by  which 
engineers  are  warned  of  dangers  ahead  and  of  con- 
ditions at  crossings  and  sidings  before  these  are  in 
sight.  C.  G.  W. 

Pacific  Slope. 

San  Francisco.  March  3. — The  San  Bernardino  Gas 
and  Electric  Company  is  installing  a  large  svstem 
of  arc  lamps  at  San  Bernardino.  Cal.  The  "California 
Electrical  Works  has  received  an  order  for  90  of 
these  lamps,  of  the  series  alternating  type. 

The  National  Electric  Company  has' the  contract 
for  installing  the  electric  plant,  telephone  and  bell 
systems  in  a  three-storj-  residence  being  built  for 
A.  B.  Hammond  on  Broadway  near  Fillmore  Street. 
The  cost  is  $3,000. 

C.  N.  ^McGregor  is  to  do  the  electric  wiring  for 
tile  residence  of  W.  Y'.  Y'ore  of  Oakland,  at  a  cost 
of  $2,770. 

The  Independent  Electrical  Construction  Company 
is   to   do  the  electrical   work  for  a   residence  being 
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built    for    the    Hayes-Chyoweth    Company    in    Santa 
Clara  County.     The  contract  price  is  $4,000. 

The  United  Railroads  of  San  Francisco  has  an- 
nounced its  intention  of  changing  the  old  steam 
road,  e.xtending  from  California  Street  to  the  Cliff 
House  into  a  modern  electric  line.  Plans  have  been 
filed  with  the  board  of  supervisors  showing  the  kind 
of  apparatus  to  be  installed. 

D.  \V.  and  A.  W.  Coons  have  arrived  in  Los  An- 
geles from  the  East  and  have  opened  a  factory  in 
West  Fourteenth  Street  for  the  manufacture  of  dry 
cells.  The  demand  for  dry  cells  has  increased  of 
late  years,  justifying  the  establishment  of  an  insti- 
tution of  the  kind,  which  is  now  in  operation. 

Active  work  has  been  begun  by  the  promoters  of 
the  Richmond  Suburban  electric  railway  at  Point 
Richmond,  Cal.  The  line  will  connect  the  industrial 
centers  of  the  city. 

The  Scott  Valley  Creamery  Company  at  Green- 
view,  Cal.,  has  decided  to  enter  into  negotiations  with 
the  Siskiyou  Electric  Power  Company  to  establish  a 
plant  at  the  creamery.  This  will  probably  result  in 
the  electric  lighting  of  the  town  also. 

At  a  recent  meeting  of  the  council  of  Long  Beach, 
Cal.,  the  report  of  Charles  Glass,  giving  an  estimate 
on  the  construction  of  an  electric-lighting  plant  for 
the  city  was  adopted.  It  is  the  intention  of  tne  coun- 
cil to  call  an  election  for  the  purpose  of  issuing  bonds 
for  the  work.     The  plant  will  cost  $100,000. 

The  British  Columbia  Electric  Railway  Company, 
with  headquarters  at  New  Westminster,  -  B.  C,  has 
secured  the  contract  for  furnishing  the  city  with  an 
electric-lighting  system.  The  company  will  erect  a 
$30,000  transforming  station  in  the  city  at  once. 

A  bond  election  is  about  to  be  held  in  \v  asco.  Ore., 
the  proceeds  to  be  used  in  the  construction  of  a 
municipal  electric  power  system  and  the  construction 
of  a  water  plant. 

E.  S.  Babcock  has  petitioned  the  City  Council  of 
San  Diego  for  a  franchise  to  run  a  double-track 
electric  railroad  through  the  principal  streets  of  the 
city,  including  in  -the  plan  lines  to  National  City 
and  Otay. 

The  Mendocino  Electric  Light  and  Power  Com- 
pany has  been  organized  at  Mendocino,  Cal.,  and 
will  have  a  capital  stock  of  $25,000.  Among  the 
incorporators  are  J.  Grindle  and  A.  Brown. 

The  work  of  installing  the  new  electric-lighting 
system  in  Santa  Clara,  Cal.,  has  been  commenced 
and  the  work  of  putting  the  new  poles  in  place  is 
well  under  way.  It  is  expected  that  the  linemen  will 
commence  the  work  of  stretching  the  wires  this  week. 
The  power  will  be  furnished  by  the  Standard  Elec- 
tric Company.  A. 

PERSONAL. 

Mr.  W.  R.  Mason,  a  well-known  electrical  man, 
is  now  connected  with  the  Chicago  branch  of  the 
Electric  Vehicle  Company,  which  deals  in  automo- 
biles at  1413  Michigan  Avenue. 

Charles  E.  Krebs  has  been  made  superintendent  of 
the  jewett  Car  Works  at  Newark,  Ohio,  to  succeed 
Neil  Paulson,  resigned.  Mr.  Krebs  has  been  assist- 
ant superintendent  for  some  time. 

The  will  of  the  late  William  C.  Whitney,  who  had 
large  electrical-traction  interests  in  New  York  city, 
has  been  filled.  The  real  estate  is  valued  at  $1,000,000 
and  the  personal  property  at  $10,000,000. 

Professor  M.  E.  Cooley  has  been  made  dean  of  the 
engineering  department  of  the  University  of  Michi- 
gan. Professor  Cooley  is  professor  of  mechanical 
engineering  and  is  one  of  the  most  popular  in- 
structors  in   the   university. 

James  F.  Nathan,  .who  recently  took  charge  of  the 
Western  Union  Telegraph  Company's  office  in  Stale 
Street,  Boston,  has  been  promoted  to  be  general  in- 
spector of  the  New  York  state  district  of  the  com- 
pany. Mr.  Nathan  was  connected  with  the  Western 
Union  Company  in  Chicago  prior  to  accepting  the 
Boston  position. 

Dr.  E.  C.  Kilbourne,  the  pioneer  electrical  man  of 
Seattle,  Wash.,  has  withdrawn  from  the  Union  Elec- 
tric Company  and  will  become  a  partner  of  the  Kil- 
bourne-Clark  Company,  one  of  the  largest  electrical 
supply  concerns  on  the  coast,  doing  business  as  far 
north  as  Nome,  south  to  San  Diego  and  east  to  Mon- 
tana. Dr.  Kilbourne  was  the  first  to  apply  electricity 
as  a  motive  power  in  Seattle. 

W.  W.  Wheatley,  who  was  for  a  time  superin- 
tendent of  the  trolley  system  of  the  Brooklyn  Rapid 
Transit  Company,  has  gone  to  Mexico,  where  he 
is  to  assume  charge  of  the  electric-railway  system 
of  the  City  of  Mexico.  Mr.  Wheatley  was  with 
the  Brooklyn  Rapid  Transit  Company  for  tw-o  years. 
In  1003  he  became  general  manager  of  the  Public 
Service  Corporation  in  New  Jersey,  but  resigned 
recently. 

Mr.  B.  C.  Kenyon.  who  for  si.x  years  has  been 
general  manager  of  the  Diehl  Manufacturing  Com- 
pany of  Elizabethport,  N.  J.,  was  elected  president 
of  that  company  on  March  8th.  This  appointment 
is  a  high  compliment  to  Mr.  Kenyon's  executive 
ability,  to  say  nothing  of  its  being  further  evidence 
of  appreciation  of  his  skill  in  the  disposition  of  the 
large  product  of  the  Diehl  factory.  Mr.  Kenyon 
has  been  connected  with  the  electric-fan  industry 
and  with  the  Diehl  company  for  a  period  extending 
over  eight  years.  For  two  years  he  acted  as  man- 
ager of  sales  for  the  company,  and  then  he  was 
promoted  to  be  general  manager,  and  served  in 
that   capacity   for   six  years.     Mr.   Kenyon's   friends 


throughout  the  United  States  are  many,  and  it  is 
no  exaggeration  to  say  that  he  is  one  of  the  most 
popular  and  well-like  men  in  the  electrical  business. 

"  It  is  reported  that  General  Manager  Robert  Mc- 
Culloch  of  the  Chicago  City  Railway  Company  has 
been  tendered  the  office  of  superintendent  of  the 
St.  Louis  Transit  Company.  Mr.  McCuUoch  was 
named  as  a  director  of  the  company  at  the  recent 
annual  meeting  in  St.  Louis,  and,  it  is  said,  was 
subsequently  tendered  the  active  direction  of  the 
Transit  company's  entire  traction  interests.  Mr. 
McCulloch  is  well  fitted  for  the  position,  having 
been  vice-president  and  general  manager  of  the  St. 
Louis  company  previous  to  coming  to  Chicago.  But 
he  does  not  confirm  the  report  or  say  that  he  will  ac- 
cept the  offer  at  this  time. 


ELECTRIC  LIGHTING. 

The  proposed  issue  of  $50,000  in  bonds  for  the  con- 
struction of  an  electric-light  plant  and  system  of 
seu-ers  in  Anadarka,  Okla.  T.,  was  approved  by  the 
citizens  at  a  recent  election. 

The  Chattanooga  (Tenn.)  Plow  Works  will  in- 
stall an  electric-light  and  power  plant  to  generate 
its  own  electricity.  The  factory  will  be  greatly  en- 
larged. 

The  Townsend  Electric  Company  has  been  in- 
corporated for  the  purpose  of  generating  electricity 
in  Baltimore,  Md.  M.  J.  Fitzsimmons  and  E.  L. 
Ward  of  Baltimore  head  the  incorporators. 

A  franchise  has  been  awarded  to  Frank  Sutter 
for  the  erection  of  an  electric-light  plant  at  Ana- 
lusia,  Ala.  A  system  of  waterworks  and  an  ice 
factory   will   be   established   in  connection. 

The  Milford  Electric  Light  and  Power  Transmis- 
sion Company  has  sold  out,  through  the  J.  S. 
Maurer  Company  agency,  to  Mr.  E.  Lindner  of 
Pecatonica,   111.,   for  a  consideration   of  $15,000. 

The  Village  Council  of  Garden,  Mich.,  has  granted 
a  20-year  electric-lighting  franchise  to  local  men. 
The  town  is  small,  but  enterprising,  and  sufficient 
lights  have  been  ordered  installed  by  the  municipality 
and  citizens  to  make  the  venture  paying. 

The  Rand  Central  Electric  Works  reports  that 
during  the  month  of  January  last  its  plant  at  Johan- 
resburg,  South  Africa,  generated  776,940  kilowatt- 
hours,  yielding  a  gross  revenue  of  about  $35,000, 
while  for  the  corresponding  period  last  year  677,- 
S60  kilowatt-hours  were  generated,  yielding  a  gross 
revenue  of  about  $25,000. 

The  Electric  Company  of  Mitchell,  S.  D.,  is  pre- 
paring to  enlarge  its  system  of  arc  and  incandescent 
lighting  in  that  city.  The  capacity  of  the  incan- 
descent system  will  be  increased  to  3,000  lights  and 
the  arc-lighting  system  will  be  entirely  changed  to 
the  series-alternating  system.  Several  other  changes 
will  also  be  made  in  the  machinery  at  the  plant. 

The  Chicago  Edison  Company  has  leased  from 
L.  Kiper  &  Son  for  a  term  of  10  years  a  lot  100 
by  117  feet  fronting  on  Peoria  Street  adjoining  the 
Metropolitan  elevated  road.  Under  the  terms  of 
the  transaction  the  lessors  are  to  build  a  six-story 
brick  building,  with  elevator,  electric  light,  sprinkler 
system  and  steam  heat,  to  be  used  by  the  Edison 
company   for   storage. 


ELECTRIC  RAILWAYS. 

A  franchise  has  been  granted  by  the  City  Council 
of  Ogden  Utah,  to  the  Ogden  Rapid  Transit  Com- 
pany to  operate  a  street-railway  system  through 
some  of  the  most  important  streets  of  the  city. 

The  Boise  (Idaho)  Rapid  Transit  Company  has 
been  granted  a  franchise  for  a  five-mile  extension  of 
its  street-railway  system  and  has  ordered  the  neces- 
sary equipment. 

The  electric  railway  recently  constructed  from 
Warren,  Pa.,  to  Sugargrove,  will  be  extended  this 
summer  to  Lakewood,  N.  Y.,  where  it  will  make 
connections  with  the  Erie  Railroad,  the  Jamestown 
street  railway  and  the  Chautauqua  Traction  Com- 
pany. 

The  contract  for  building  an  extension  of  the 
Wheeling  (W.  Va.)  Traction  Company's  electric 
railway  from  Pasco  to  Barton  has  been  awarded  to 
the  Frank  H.  Blodgett  Company  of  Wheeling.  The 
line  covers  a  distance  of  four  miles  and  passes 
through  a  well-populated  valley,  which  will  make  a 
valuable  extension  to  the  company's  lines. 

The  Sheffield  Company,  which  is  building  a  tri- 
city  electric  railway  between  Tuscumbia,  Sheffield 
and  Florence,  Ala.,  and  in  addition  thereto  an  elec- 
tric-light plant  and  waterworks  system  for  the  three 
cities,  expects  to  have  all  the  plants  in  operation 
soon.  The  power  house  is  nearing  completion  and 
a  number  of  cars  have  already  arrived. 

The  Salt  Lake  and  Brigham  City  Electric  Railway 
Company  has  secured  franchises  for  its  line  through 
Davis  County,  Utah,  and  the  company  is  now  ready 
to  commence  grading.  The  initial  line  will  be  built 
between  Salt  Lake  and  Ogden.  This  will  traverse 
practically  the  same  route  as  the  proposed  road  of 
Simon  Bamberger  of  Salt  Lake,  between  the  two 
cities. 

Representatives  of  Ohio  electric  railways  met  re- 
cently at  Dayton  and  organized  the  Ohio  Interurban 


Railroad  Association.  The  question  of  an  inter- 
cnangeable  mileage  system  was  favorably  discussed 
and  relerred  to  a  committee,  to  report  on  April  isL 
Othcers  were  elected  as  follows ;  President,  H.  P. 
Clegg,  Dayton;  vice-president,  D.  C.  Spring,  Day- 
ton ;  secret.ary  and  treasurer,  J.  H.  AlerriU,  Cleve- 
land. 

Although  February  was  one  day  longer  this 
year  than  last,  tlie  traffic  gains  of  the  elevated  roads 
01  Chicago  lor  the  month  show  but  slight  gains 
over  February,  1903.  the  daily  average  01  passen- 
gers carried  by  the  different  roads  during  February, 
in  the  years  X903  and  1904,  is  as  follows ;  South 
Side  Elevated — 66,516  and  90,330;  Northwestern 
Llevated — 69,885  and  73,193;  Metropolitan,  116,090 
and   119,073. 

The  Lamb- Young  interests  of  Clinton,  Iowa,  which 
already  own  the  gas  and  electric-light  plants  in  that 
city,  have  obtained  the  controlling  interest  in  the 
btate  Electric  Company,  which  operates  the  street- 
railway  system.  The  electric  railway  is  to  be  greatly 
improved  and  extended  under  a  franchise  granted 
the  new  owners,  and  several  industrial  and  manu- 
facturing institutions  are  to  be  started  in  Clinton 
by  these  capitalists. 

The  city  of  Chicago  has  begun  suit  against  the 
Lake  Street  Elevated  Railroad  Company  to  compel 
the  immediate  payment  of  $50  a  year  license  fee 
for  each  of  its  cars  from  May  i,  1903.  It  is  con- 
tended that  in  accepting  an  ordinance  passed  Octo- 
ber I,  1884,  when  the  company  was  given  the  right 
to  build  and  operate  its  line  between  Market  Street 
and  Wabash  Avenue,  the  company  agreed  to  pay 
the   fees   now   demanded. 

A  franchise  has  been  granted  to  John  F.  Tuerk 
to  construct  the  proposed  Hornellsville  and  Branch- 
port  electric  road  through  the  town  of  Bath,  N.  Y. 
I  he  franchise  has  now  been  secured  for  the  entire 
route,  and  Mr.  Tuerk  states  work  will  be  com- 
menced before  April  1st.  The  line  will  be  about  50 
miles  in  length  and  will  open  up  a  rich  agricultural 
and  grape  belt.  The  franchise  in  the  town  of  Bath 
is  void  if  work  is  not  commenced  in  one  year. 

The  Village  Board  of  East  Aurora,  N.  Y.,  has 
granted  an  exclusive  franchise  to  John  H.  Boyle 
of  Utica  to  build  a  trolley  line  into  East  Aurora, 
the  tracks  to  be  laid  in  Main  Street.  The  exclusion 
clause  of  the  franchise  was  opposed  by  R.  F.  PentOn 
and  Calvin  S.  Grosser,  representing  competing  com- 
panies. It  is  expected  the  companies  thus  shut  out 
will  fight  the  board's  action.  The  new  company,  to 
be  known  as  the  Buffalo  and  Southeastern,  will  have 
one  year  from  next  October  1st  in  which  to  build 
tracks   in   the  corporation. 


POWER  TRANSMISSION. 

Capitalists  at  Tonopah,  Nev.,  are  looking  into  the 
feasibility  of  securing  electrical  energy  from  the  falls 
of  the  Owens  .River,  about  90  miles  distant  from 
the  mining  district.  It  is  estimated  that  15,000  horse- 
power can  be  utilized  and  transmitted  to  the  camp 
for  use  in  operating  the  mining  machinery.  The 
company  wdiich  will  promote  the  enterprise  is  to  be 
organized  shortly. 

Trustee  Thomas  J.  Webb  of  the  Sanitary  District 
of  Chicago  recently  introduced  in  the  sanitary  board 
a  resolution  offering  the  city  of  Chicago,  for  munici- 
pal electric  lighting,  the  surplus  power  which  will  be 
developed  at  Lockport,  III.,  by  the  waters  of  the  sani- 
tary canal  "at  a  rental  sufficient  only  to  defray  the 
necessary  running  expenses  of  the  plant."  The  res- 
olution was  referred  to  the  committee  on  municipal 
relations. 

It  has  been  definitely  announced  that  the  "Soo" 
properties  shall  be  taken  over  by  the  reorganized 
Consolidated  Lake  Superior  Company  and  the  vari- 
ous plants  put  in  operation  within  a  month.  A  bill 
will  be  introduced  in  the  Legislature  by  the  Cana- 
dian government  guaranteeing  $2,000,000  to  the 
company,  which,  with  the  amounts  subscribed  and 
the  shareholders'  contributions,  together  with  the 
absorption  of  the  creditors'  claims,  to  which  they 
have  agreed,  will  bring  the  total  sum  available  up 
to  $9,000,000.  The  Speyer  syndicate  agrees  to  ac- 
cept $5,500,000  in  payment  of  its  $5,050,000  loan  and 
interest  to  date,  and  hand  over  the  property. 


SOCIETIES  AND  SCHOOLS. 

The    American    Institute    of    Electrical    Engineers 
on  January  i,  1904,  had  2,778  members.    Of  this  num- 
ber two  are  honorary  members,  459  were  full  mem-       1  • 
bers     and    2,317    were    associate    members.      At    the       I 
recent    directors'    meeting    in    New    York    Fred    B.       I* 
Corey    and    Albert    H.    Armstrong    of    Schenectady, 
N.   Y..  and  Harry  A.  M'avor  of  Glasgow,   Scotland, 
were  transferred  from  associate  to  full  membership. 

At  a  recent  soecial  meeting  of  the  American  So- 
ciety of  Civil  Engineers  it  was  resolved  that  the 
present  building  of  the  society  is  adequate,  and  it 
was  decided  to  reject  the  offer  of  Andrew  Carnegie 
to  build  an  engineering  building  at  a  cost  of 
$i.oco.ooo  or  more  for  the  engineering  bodies  of  the 
country.  The  societies  that  have  already  voted 
in  favor  of  the  proposition  are  the  .American  So- 
ciety of  Mechanical  Engineers,  the  .'American  Institute 
of  Mining  Engineers,  the  American  Institute  of  Elec- 
trical Engineers,  and  the  Engineers'  Club. 

A  comprehensive  index  of  all  the  volumes  of  pro- 
ceedings of  the  National  Electric  Light  Association 
since  its  first  convention  is  now  in  process  of  com- 
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pilation.  This  work  has  been  undertaken  by  T.  H. 
Creden,  who  is  not  only  one  of  the  best  statisticians 
in  the  electric-lighting  business,  but  is  also  a  first- 
class  constructing  and  operating  electrical  engineer, 
having  served  in  both  capacities  with  the  Chicago 
Edison  Company  and  with  Stone  &  Webster.  In 
giving  his  services  for  this  work,  Mr.  Creden  will 
deserve  much  gratitude  from  the  members  of  the 
association  and  others  interested  in  the  reports,  as 
it  will  make  it  an  easy  matter  to  find  at  once  any 
topic   or  paper  to   which   reference   is    desired. 


PUBLICATIONS. 

The  Wilkinson  Manufacturing  Company  of  Bridge- 
port, Montgomery  County,  Pa.,  is  issuing  a  small 
pamphlet  containing  comments  upon  the  Wilkinson 
stoker  by  Edmund  Mather,  mechanical  engineer,  and 
also  a  partial  list  of  the  users  of  this  make  of  stoker. 

A  folder  expounding  the  merits  of  Dixon's 
Graphite  Pipe  Compound  comes  from  the  Joseph 
Dixon  Crucible  Company  of  Jersey  City,  N.  J.  This 
compound  is  put  up  in  handy  tubes  for  the  pocket  or 
tool-bag.  Each  tube  contains  about  four  ounces  of 
the   compound. 

Alternating-current  machinery  is  manufactured  ex- 
tensively by  the  National  Electric  Company  of  Mil- 
waukee, and  those  desiring  to  familiarize  themselves 
with  this  company's  machines  will  do  well  to  ex- 
amine its  catalogue  No.  60.  This  catalogue  is  well 
prepared  and  handsomely  illustrated  and  contains 
sufficient  information  concerning  the  machines  to 
give  the  reader  a  good  idea  of  what  the  com- 
pany's products  in  this  line  are.  The  larger  alter- 
nators are  of  the  revolving-field  type,  with  an  output 
as  high  as   500  kilowatts. 

Bullock  type  N  motors  are  especially  designed  for 
direct  connection  to  machine  tools.  These  motors 
are  described  fully  in  a  recent  bulletin  from  the 
Bullock  Electric  Manufacturing  Company  of  Cin- 
cinnati, a  feature  of  which  is  the  great  number  of 
illustrations  which  show  the  motor  as  applied  to 
almost  every  type  of  machine  tool,  besides  various 
other  applications  where  severe  service  is  demanded. 
These  machines  are  made  either  open  or  enclosed, 
the  latter  type  being  dustproof,  a  desirable  feature 
in  woodworking  plants.  Another  application  of  these 
motors  is  to  exhaust  fans,  where  they  may  be  directly 
connected   to   the    shaft   of   the   fan. 


TRADE  NEWS. 


The  Trumbull  Electric  Manufacturing  Company 
of  Plainville,  Conn.,  is  bringing  out  a  number  of 
new  specialties  which  it  will  place  on  the  market 
soon,  among  them  being  a  new  panel  cut-out  with 
switch   and    enclosed    fuses     which   will   be    used    in 


a  panel  box,  making  a  cheap  and  efficient  box  for 
panel-board  work.  The  company  is  represented  in 
Texas  and  Mexico  at  present  by  Frank  Trumbull, 
who  will  later  proceed  to  the  Pacific  Coast  and  the 
Northwest.  George  W.  Edge,-  an  eastern  represent- 
ative, is  traveling  in  New  England  and  Canada.  The 
company  reports  a  successful  trade. 

W.  K.  Palmer,  consulting  engineer  of  Kansas 
City,  Mo.,  announces  the  removal  of  his  engineering 
offices  to  the  Lyceum  Building,  that  city,  where  he 
has  increased  facilities  for  doing  a  general  mechan- 
ical  and   electrical    engineering  business. 

Bids  will  be  received  by  the  city  clerk  of  Des 
Moines,  Iowa,  until  March  31st  for  the  furnishing 
of  electrical  and  engineering  supplies  for  the  use 
of  the  city  for  the  fiscal  year  beginning  April  1st. 
Specifications  will  be  on  file  after  March   15th. 

Consul  George  H.  Jackson  at  La  Rochelle,  France, 
says  there  has  been  an  inquiry  at  his  office  for  prices 
of  small  electric  motors.  They  should  be  of  from 
one-twelfth  to  one-tenth  horsepower,  as  compact  as 
possible,  and  capable  of  running  in  two  directions. 
Prices  should  be  submitted  for  sample  of  one  and 
in  lots  of   100  and    1,000. 

The  entire  plant,  buildings  and  land  owned  by  the 
James  Cooper  Manufacturing  Company  at  Rockfield, 
Que.,  have  been  sold  to  a  syndicate  to  be  known 
as  the  Canadian  Engineering  Company,  composed, 
it  is  said,  for  the  greater  part,  of  shareholders  of 
the  Canadian  Bullock  Electric  Manufacturing  Com- 
pany. The  price  paid  is  in  the  neighborhood  of  $200,- 
000. 

B.  S.  Rairden  writes  from  Batavia,  Java,  stating 
that  he  believes  there  is  a  good  opportunity  for 
some  enterprising  American  company  interested  in 
electrical  material  to  make  good  connections  in 
Batavia,  although  it  must  be  prepared  to  fight  Ger- 
man competitors,  who  are,  it  is  asserted,  largely 
interested  in  the  electrical  companies  established  in 
Batavia  and   other  cities   of  Java. 

In  writing  of  the  possibilities  of  Italy  as  a  field 
for  American  trade  and  capital,  Elector  de  Castro, 
consul-general  at  Rome,  states  that  "there  is  room 
for  the  importation  of  American  electrical  machin- 
ery, in  spite  of  the  many  existing  local  shops  and 
of  the  competition  of  Switzerland.  The  United 
Stales,  being,  however,  far  ahead  of  any  other  coun- 
try in  the  matter  of  inventions  and  labor-saving 
machinery,  our  machine  manufacturers  would  un- 
doubtedly be  able  to  create  a  market  in  this  country 
for  their  products,  especially  in  the  line  of  machin- 
ery in  connection  with  the  utilization  of  the  great 
waterpower  of  Italy.  Electrical  traction  is  being 
developed  considerably  in  all  the  provinces  of  Italy. 
as  well  as  electric  light,  the  use  of  which  is  con- 
stnnlly  increasing." 


BUSINESS. 

The  Plume  &  Atwood  Manufacturing  Company  of 
Chicago  reports  having  met  with  great  success  with 
Its  brass  drill  rods,  and  is  recommending  its  Snow 
brand  rods  for  special  work  ill  free  turning  and 
drilling.  The  company  says  that  it  will  be  glad  to 
send  catalogues  of  its  various  products  in  brass  goods 
on  request. 

The  Marinette  Iron  Works  Manufacturing  Com- 
pany of  Marinette,  Wis.,  manufacturer  of  the  Wal- 
rath  gas  engine,  recently  changed  its  name  to  the 
Marinette  Gas  Engine  Company  and  moved  its  plant 
to  Chicago  Heights,  111.  The  Walrath  engine  is  said 
to  be  especially  adapted  for  electric-lighting  pur- 
poses and  is  extensively  used  in  isolated  and  other 
plants.  The  Marinette  company  is  now  most  ad- 
vantageously located  in  an  excellently  equipped  new 
factory  at  Chicago  Heights  and  will  therefore  be 
in  a  better  position  to  meet  the  demand  for  its 
product  than  ever  before. 

At  a  meeting  of  the  creditors  of  the  Michigan 
Electric  Company  in  Detroit  the  Union  Trust  Com- 
pany of  Detroit,  whose  appointment  as  receiver  of 
the  electric  company  was  noted  by  the  Michigan 
correspondent  of  the  Western  Electrician  last  week, 
reported  that  it  had  completed  an  inventory  of  the 
stock  of  the  company,  and  in  a  statement  of  assets 
and  liabilities  showed  the  former  to  be  $51,831.37 
and  the  latter  $59,667.12.  Before  deciding  upon  a 
course  to  pursue  it  was  voted  to  have  the  assets 
appraised,  for  which  purpose  a  committee  was  ap- 
pointed, composed  of  W.  P.  Bowman  of  Cleveland, 
.  representing  John  A.  Roebling's  Sons  Company; 
H.  H.  Sanger  of  the  Commercial  National  Bank  of 
Detroit,  and  Frank  C.  Teal  of  Detroit,  representing 
the  National  Conduit  and  Cable  Company  and  other 
creditors.  The  receiver  was  autiiorized  to  continue 
the  business  to  keep  it  intact  until  the  further  action 
of  the  creditors. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia will  supply  to  the  Union  Electric  Light  and 
Power  Company,  St.  Louis,  Mo.,  a  battery  having 
a  capacity  of  462  kilowatt-hours  for  its  exciter  sub- 
station. The  St.  Louis  Transit  Company  will  have 
installed  55  cells  of  Chloride  accumulators  in  its 
new  sub-station  for  the  purpose  of  operating  time 
switches.  The  World's  Fair  Automobile  Transit 
Company  has  given  an  order  for  100  sets  of  Exide 
batteries,  each  set  consisting  of  44  cells,  to  be  used 
for  the  operation  of  the  bus  line,  which  will  be  in 
service  at  the  fair.  The  Consolidated  Railway, 
Electric  Light  and  Equipment  Company  has  con- 
tracted for  a  large  number  of  batteries  for  car 
lighting,  and  the  Herreshoff  Manufacturing  Com- 
pany will  install  on  Mr.  Herreshoff's  private  yacht 
a  complete  lighting  and  power  battery  for  operating 
the  searchlights,  ventilating  fans,  and  electric  light 
throughout  the  boat.  Several  smaller  installations 
have  also  been  made. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 

Issued  (United  States  Patent  Office) MavcJi  r,  tgo^ 


753,226.  Igniting  Device  for  Explosive  Engines. 
Boris  Botkowski,  New  York,  N.  Y.,  assignor  to 
the  De  La  Vergne  Refrigerating  Machine  Com- 
pany, New  York,  N.  Y.  AppHcation  filed  De- 
cember 24,   1902.     Renewed  August  i,  1903. 

The  electrodes  are  carried  into  the  combustion  chamber 
through  an    insulating  plug. 

753,240.  Electric  Alarm  Clock.  Leslie  H.  Cushman, 
Lakewood,  N.  J.  Application  filed  February  17, 
1903. 

When  the  clock  mechanism  has  turned  to  a  predeter- 
mined point  a  lever  is  raised,  throwing  a  switch  and 
connecting  an  alarm  bell  and  small  electric  lamp  with 
the   battery. 

753,243.  Velocity  Meter.  Georg  Dettmar,  Frank- 
fort-on-the-Main.  Germany,  assignor  to  the  So- 
ciety of  Electricitats  Actien-Gesellschaft,  Frank- 
fort-on-the-Main,  Germany.  Application  filed 
September  12,   1902. 

A  circuit-varying   device  is   included   in   the  circuit  and 

adapted  to  move  in  any  definite  ratio  to  t!ie  movements 
of  the  body,  the  movements  of  which  are  to  be  measured. 
A  self-induction  device  is  included  in  the  circuit  and  an 
electromatmctic  measuring  instrument  opcratively  asso- 
ciated with  the  circuit. 

753,252.  Telephone  Repeater.  Merritt  Gaily,  Brook- 
lyn, N.  Y.     Application  filed  March   iS,   1903. 

The  receiving  magnet  has  two  cores  placed  on  one 
side  of  a  receiving  diaphragm,  two  wires  being  wound 
on  each  core.  Connections  for  two  main-line  circuits 
for  separately  energizing  the  magnet  to  vibrate  the 
diaphragm  are    supplied. 

753,258.  Electric  Switch.  Gerald  W.  Hart,  Hart- 
ford, Conn.,  assignor  to  the  Hart  Manufacturing 
Company,  Hartford,  Conn.  Application  filed 
November    23,    1903. 

Insulating  material  is  located  between  the  bushing 
bearing  the  current-carrying  plate  or  blade  and  its  sup- 
port. 

753^276.  Lamp  Socket  and  Plug.  Daniel  A.  Kim- 
bark,  Chicago,  111.,  assignor  to  the  Electric  Spe- 
cialty Company,  Chicago,  111.  Application  filed 
May  21,  1902. 

A  socket  comprising  two  insulated  contacts  is  supplied 
with  a  plug  containing  a  spring-actuated  plunger  adapted  to 
connect  with  one  of  tbe  contacts  and  a  contact  adapted  t(? 
slide  over  and  connect  with  the  other  of  the  contacts. 
Conductors  connect  with  the  contacts  and  plug  respect- 
ively. The  insulated  contacts  are  arranged  successively 
in  the  line  of  movement  of  the  plug  whereby  the  contact 
of  the  plug  will  slide  over  one  of  them  while  approaching 
the    other. 

753.278.  Winding  for  Electrical  Machines.  Fred- 
erick  J.    Lindeman,    Pittsburg,    Pa.,    assignor   to 


the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  April 
II,   1903. 

A  winding  for  electrical  machines  comprises  bars  having 
slots  in  their  ends  which  are  located  nearer  to  one  side 
of  the  bars  than  the  otiicr.  Strap-connectors  oroject  into 
the  slots  and  partially  surround  the  thicker  adjacent  por- 
tions. 

753,284.  Electrically  Propelled  Vehicle.  Hiram  P. 
Maxim,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
liouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.     Application  filed  April  4,  1903. 

A  pair  of  driving  wheels  on  the  vehicle  arc  driven  by 
n  nair  of  electric  motors  suspended  from  the  vehicle 
body  at  opposite  sides  and  adjacent  to  opposite  ends  of  the 


NO.    753,387, — TRAIN-ORDER    AND    SIGNALING    DEVICE. 

axle  by  means  of  gearing  between  each  of  the  motors  and 
the  corresponding  wheel.  The  wheels,  motors  and  gear 
members  are  movable  on  horizontal  axes  only. 

753,321.  Lamp  Socket.  Duny  A.  Schutt,  Peru,  Ind. 
Application  filed  April  7,  1903. 

An  insulting  base  bears  a  yoke  provided  with  an  outer 
and  an  inner  stem-bearing  and  an  outer  wire-attaching 
terminal, 

753,345-  Automatic  Releasing  Device  for  Safety- 
Trolleys.  Andrew  C.  Wolfe,  Pittsburg,  Pa. 
Application  filed  July  6,  1903. 


A  catch  upon  the  trolley  base  holds  the  pole  in  a 
lowered  position.  When  the  catch  is  released  the  pole 
is  thrown  up  by  means  of  springs. 

7S3,ZS^:  Brush  Holder.  Charles  O.  Bulock,  Mil- 
waukee, Wis.,  assignor  to  the  National  Electric 
Company,  Milwaukee,  Wis.  Application  filed 
August  21,   1903. 

The  brush  is  movable  endwise  in  a  sleeve  provided 
at  its  outer  end  with  an  overhanging  slotted  plate.  A 
spiral  spring  is  attached  at  one  end  to  a  part  of  tlic 
holder  and  is  adapted  to  be  engaged  with  the  plate  be- 
tween different  turns  of  the  spiral  to  vary  the  tension  on 
the  brush. 

7S3i3^~)-  Electromagnetic  Signal.  William  U.  Col- 
thar,  Springfield,  Ohio,  assignor  to  John  C  Glea- 
son  and  James  B.  Von  Schriltz,  Springfield,  Ohio. 
Application   filed   July   24,    1903. 

Combined  with  a  vertical  electromagnet  having  laterally 
extending  pole  pieces  is  a  rolling  armature  supported 
so  as  to  move  over  the  pole  pieces,  the  signal  being  car- 
ried by  the  armature. 

753,383.  Process  of  Preparing  Electrodes  for  Stor- 
age-battery Cells.  Oskar  Frank,  Detroit,  Mich., 
assignor  to  Levi  J.  Lennox  and  the  Michigan 
Storage  Battery  Company,  Detroit,  Mich.  Ap- 
plication filed 'May  2,  1903. 

Treating  battery  plates  or  grids  by  this  process  con- 
sists in  first  immersing  the  plates  in  an  electrolyte  and 
passing  a  current  of  one-ampere  strength  through  the 
plates  for  about  50  hours  at  a  temperature  of  about  ro* 
C. ;  then  removing  the  plates  and  placing  them  in  a  weak 
solution  of  H„SO^+ H..0  and  using  the  positive  for  the 
negative  plates  and  lead  sheets  for  the  positive  plates; 
then  connecting  them  up  and  charging  with  a  current 
of  two-ampere  strength  for  about  50  hours,  and  then 
removing, '  washing  and  drying  them  at  a  temperature 
of  about  300°C. 

7So,Z^7-  Electric  Train-order  and  Signaling  System. 
John  C  Gleason,  Sprin.gfield.  Ohio,  assignor  of 
one-half  to  James  B.  Von  Schriltz,  Springfield, 
Ohio.    Application  filed  July  24,   1903. 

An  electrically  operated  semaphore  signal  is  located  in 
a  battery  circuit  and  acts  to  indicate  safety  when  the 
circuit  is  closed  and  danger  when  the  circuit  is  open. 
Normally  open  contact  terminals  in_  the  circuit  are  in 
operative  relation  to  a  supporting  device  carrj-ing  a  train- 
order  board.  A  removable  train-order  board_  also  _pup- 
ported  bv  the  device  is  adapted  when  placed  in  position 
to  close  "the  circuit  and  set  the  signal  to  safetj-.  (See 
cut.) 

753,391.  Casing  for  Telephones  or  Microphories. 
Paul  Hardegen,  Berlin,  Germany.  Application 
filed  September  3,  1902. 

The  electromagnet  and  coils  are  located  in  a  bell-shaped 
casing  of  steel  or  iron  which  forms,  with  the  core  of  the 
magnet,  a  bi-polar  magnet. 
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753.398-  Cleat  for  Electric  Wiring.  Emory  C.  Hunt, 
Belle  Plaine,  Iowa,  assignor  of  one-half  to 
Charles  W.  E.  Snyder,  Benton  County,  Iowa. 
Application  filed    November  8,    1902. 

The  cleat  for  wiring  comprises  a  perforated  base  and 
a  perforated  cap,  the  perforations  registering  with  each 
other  and  standing  at  a  right  angle  to  the  plans  of 
contact  between  the  base  and  the  cap  but  at-  an  inclina- 
tion to  the  rear  face  of  the  base. 

753.399-  Combination  Bracket  and  Knob  for  Elec- 
tric Conductors.  Emory  C  Hunt,  Belle  Plaine, 
Iowa,'  assignor  of  one-half  to  Charles  W.  E. 
Snyder,  Benton  County,  Iowa.  Application  filed 
November  8,    1902. 

The  device  comprises  a  bracket  portion  and  a  knob 
portion,  the  bracket  portion  having  an  oblique  bore, 
the  knob  portion  having  a  transverse  bore  and  several 
grooves  substantially   parallel  with    the    transverse  bore. 

753.411.  Telephone  Toll  Apparatus.  George-  A. 
Long,  Hartford,  Conn.,  assignor  to  the  Gray 
Telephone  Pay  Station  Company,  Hartford, 
Conn.     Application  filed  April  15,  1902. 

Preventing  the  movement  of  the  switch- hook  lever  is 
a  lock.  A  trip  lever  with  a  part  projecting  into  a  coin 
channel  bears  a  trip,  thrown  by  the  coin,  arranged  to  oper- 
ate the  lock. 

753.412.  Telephone  Toll  Apparatus.  George  A- 
Long,  Hartford.  Conn.,  assignor  to  the  Gray 
Telephone  Pay  Station  Company,  Hartford, 
Conn.    Application   filed   November  8,   1902. 

The  toll  telephone  is  connected  upon  the  insertion  of 
a  proper  coin  in  a  carrier.  When  the  coin  has  passed 
through  the  carrier  it  is  ejected  with  force  against  a  bell, 
warning    the   speaker    that   the   allowed    time    is    up. 

753,422.  Armature  Winding.  James  F.  McElroy, 
Albany,  N.  Y.,  assignor  to  the  Consolidated  Car 
Heating  Company,  Albany,  N.  Y.  Application 
filed   November  11,   1902. 

Two  coils  in  series  are  placed  respectively  at  points 
on  the  armature  giving  different  electromotive  forces  at 
the  same  time  and  connected  in  parallel  with  two  coils 
correspondingly  situated  on  the  armature.  The  sets  of 
coils  are  in  series  with  another  and  are  similarly  ar- 
ranged. 

753,429.  Electrodynamic  Generator,  George  M.  Pel- 
ton.  Chagrin  Falls,  Ohio.  Application  filed  Sep- 
tember 29,  1902. 

Several    armature    coils    are    connected    to    two    commu- 
tators,   each    consisting    of    segments  equal    in    number    to 
the    coils.      Connections  are  established    between   the   coils^ 
and  the  ccmmutators  in  such  a  manner  that  coils  may  be 
put   in    series   or    in   multiple    relation. 

753-461.  Electrical  Conductor  and  Coil.  James  C. 
Anderson.  Jersey  City.  N.  J.,  assignor  to  the 
Varley  Duplex  Magnet  Company.  Application 
filed  April  30,   1903. 

A  winding  of  flat  wire  is  covered  with  insulating  mate- 
rial in  the  form  of  a  strip  applied  longitudinally  to  the 
wire  and  having  its  lateral  edges  bent  or  hemmed  over 
the  edges  of  the  wire  and  forming  a  longitudinal  seam 
along  one  face  of  the  wire,  the  seam  occurring  on  the 
convex  side  of  the  convolutions  of  the  coil, 

753-5C9-  Electrotherapeutic  Device.  Charles  K. 
Munns,  Corning,  Iowa.  Application  filed  Octo- 
ber 24,   1903. 

All  the  accessories  for  electrotherapeutic  treatment, 
such    as    generators,    batteries,    vibrators,    etc.,    are    con- 


NO.    753,556- — ELECTRIC    METER. 

tained   in  a   neat  case   along  with  the   switches  and   other 
controlling   apparatus. 

753-511-     Sparking  Device  for  Gas  Engines.     George 
J.  Miirdock,  Newark,  N.  J.     Original  application 
filed    February    11,    1903.     Divided   and   this   ap- 
plication filed  March  21,  1903. 
A    rotary,    toothed,   grounded    electrode    is   contained    in 
the  combustion   chamber. 

753.533-     Rheostat.     John     C.     Barclay,     New    York, 
N.  Y.     Application  filed  September  9,   1903. 

Surrounding  a  core  of  insulating  material  are  collars. 
Conductors  are  wound  about  the  core  between  the  collars, 
the  latter  electrically  connected  to  the  conductors  to  form 
terminals  therefor  and  likewise  forming  stops  for  the 
windings  of  the  conductors. 

753.536.     Contact    Device    for    Electrically    Propelled 
Railways.     Henri    Berthoud,    Nenchatel,    Switz- 
erland.    Application  filed  July   10,    1902. 
A  contact  rail  above  each  car  extends  the  whole  length 
of  the  car,  the  ends  overhanging.     The  overhanging  ends 
are. so  arranged  as  to  be  spaced  apart  from  the  overhang- 
ing ends   of   the   contact    rails  on    the   adjacent   cars.      The 
contact  rails  are   insulated  from  the  cars,  and  contact  de- 
vices   with    which    the    contact    rails    come    into    electrical 


connection    to   form   momentary  contact  with  the  ends  of 
adjacent  rails  insure  continuity  of  current, 

753i542.  Trolley.  Alexander  C  Calderwood,  Glov- 
ersville,  N.  Y.     Application  filed  August  6,  1903. 

The  trolley  replacer  is  normally  held  out  of  action 
against  a  force  tending  to  throw  it  into  a  working  posi- 
tion. A  trip  device  actuated  by  contact  with  the  line 
wire  effects  a  release  of  the  replacer,  whereby  it  assumes 
an  operative  position  and  effects  automatic  return  of  the 
trolley   to  the    line  wire. 

753,552.  Trolley  for  Electric  Cars.  William  A. 
Daggett,  Vineland,  N.  J.  Application  filed  Sep- 
tember 3,  1903. 

Prongs  set  at  an  angle  on  the  trolley  wheel  forks  serve 
to  guide   the  wire  to  the  wheel  groove. 

753.554.     Trolley.     Arthur     S.    Deem,    Reading,    Pa. 

Application  filed  August  8,   1903. 

Details   are  described. 

753.556.  Electric  Meter.  Thomas  Duncan,  Lafayette, 
Ind.     Application  filed   December  29,   1903. 

The  rotating  winding  of  the  meter  is  subdivided  into 
armature  coils  having  terminals  substantially  fixed  with 
respect  to  the  armature  and  forming  one  se.t  of  contacts, 
the  armature  with  its  terminals  being  together  slidable 
longitudinally  of  the  armature  shaft  to  effect  connection 
and  disconnection.  A  commutator  has  segments  forming 
another  set  of  contacts,  the   sets  of  armature-coil  contacts 


])endulum  acts  to  rock  the  plate  beyond  the  perpendicular 
m    opposite    directions    alternately.       (See    cut.) 

753,795-  Electric  Sparking  Igniter  for  Explosive 
Engines.  William  J.  Hart,  Mt.  Vernon,  N.  Y,, 
assignor  of  one-half  to  Charles  F.  Splitdorf. 
New  York.  N.  Y.  Application  filed  May  28, 
1903. 

A    thimble    adapted    to    contain    the    sparking    plug    is 
screwed   into   the   wall   of   the  combustion  chamber. 


^O.   753,704. — AUTOMATIC  MAGNETIC    CIRCUIT  BREAKER 

and  commutator-segment  contacts  being  relatively  slidable 
longitudinally  of  the  armature  shaft  to  eft'ect  connection 
and  disconnection  of  the  armature  and  permit  physical 
separation    of  armature  and  commutator.      (.See  cut.) 

753.563.  Portaable  or  Table  Telephone  Instrument. 
Lars  M.  Ericsson,  Stockholm,  Sweden,  assignor 
to  Aktiebolaget  L.  M'.  Ericsson  &  Co.,  Stock- 
holm, Sweden.  Application  filed  September  30, 
1902. 

An  ornamental  design  for  a  tabic  telephone  stand  is 
described. 

753-595-  Insulated  Pipe  Joint.  Waldo  A.  Learned, 
Watertown,  Mass.  Application  filed  September 
8,   1903. 

Insulating  compound  fills  the  space  between  the  bell 
and  spigot. 

753)6i7.  Trolley  Replacer.  Francis  A.  Nolan,  St. 
Paul,  Minn.     Application  filed  January  16,  1902. 

The  trolley  cord  is  fastened  at  one  end  of  a  prolonged 
lever  which  is  pivoted  at  the  trolley-wheel  axle.  Upon 
pulling  down  on  tlie  cord,  as  when  it  is  in  the  act  of 
replacing  the  trolley,  the  prongs  are  directed  upwardly 
to    guide  the    wheel  to   the   wire. 

753,666.  Railway  Signal.  Tony  Briick,  New  York, 
N.  Y.     Application  filed  January  26,  1903. 

An  electromagnet  and  armature  operate  a  scries  of 
levers   which   throw   tlie   signals   one   way  or   the  other. 

753.690.  Electric-telegraph  Apparatus,  Agazio  Fal- 
cone, Florence,  Italy.  Application  filed  May  6, 
1903. 

Combined  with  a  permanent  magnet  is  an  armature 
located  between  the  poles  of  the  magnet.  A  Morse 
transmitting  key  is  connected  with  the  armature  with 
means  whereby  the  rocking  of  the  key  about  its  pivot 
directly  imparts  to  the  armature  an  angular  movement  in 
opposite  directions. 

753.704.  Automatic  Magnetic  Circuit-breaker.  Frank 
O.  Hartman,  Mansfield,  Ohio.  Application  filed 
April   10,   1902. 

Slidingly  mounted  insulated  contacts  are  adapted  to 
engage  contact  blocks  mounted  in  a  casing.  Means  car- 
ried by  revoluble  shafts  force  the  contacts  against  the 
blocks,  and  pivoted  latches  are  engaged  by  the  free  ends 
of  arms  carried  by  the  shaft,  the  latches  being  adapted 
to  normally  retain  the  arms.  The  latches  are  tripped  by 
a   solenoid.      (See   cut.) 

753-7_T^6-  Carbon  Resistance  and  Method  of  Produc- 
ing and  Adjusting  Same.  George  L  Leonard, 
Pasadena,  Cal.  Application  filed  February  3, 
1903. 

The    method    of    adjusting    the    resistance    of    graphite 
or    similar    material     consists    in     subjecting    it    to    a    fric- 
_    tional    pressure    until    the     resistance    is    reduced    to    the 
required    amount. 

753,757-     Self-winding     Electric     Clock.      Frank   T. 
Talcott  and  Benjamin  F.  Kerr,  Ashtabula,  Ohio. 
Application   filed   March    11,   1903. 
Electromagnets  actuate    a    pendulum  and    a  switch    con- 
trolled   by     the    pendulum     is    connected   to    the  magnets. 
An    arm   connected    to    the    switcJiplate    and    engaging   the 


NO-    753.757- — SELF-WINDING    ELECTRIC    CLOCK. 

753.802.  Combined  Third  and  Traclion  Rail  for  Elec- 
tric Railways  and  Switching  Systems  Embod)^- 
ing  Same.  Edmund  C.  Morgan,  Chicago,  111., 
assignor  to  the  Morgan  Electric  Machine  Com- 
pany of  West  Virginia,  Chicago,  111.  Applica- 
tion filed  August  27,  1902. 

Main  and  branch-track  rails,  switching-track  rails  and 
a  combined  third  and  traction  rail  for  each  pair  of  track 
rails  are  contained  in  the  system.  The  combined  third 
and  traction  rails  are  each  made  in  sections,  one  section 
being    movable. 

753.803.  Combined  Third  and  Traction  Rail  for 
Electric  Railways.  Edmund  C.  Morgan,  Chi- 
cago, 111.,  assignor  to  the  Morgan  Electric 
Machine  Company,  East  Chicago,  Ind.  Original 
application  filed  August  27,  1902.  Divided  and 
this   application  filed  December  3,   1903. 

A  combined  third  and  traction  rail  comprises  plates  or 
bars  arranged  end  to  end  and  having  suitably  spaced  open- 
ings. Plates  are  lapped  over  the  joint  at  the  abutting 
ends  of  the  plates  or  bars  and  secured  thereto. 

753.809.  Automatic  Playing  Apparatus  for  Musical 
Instruments.  Timothy  B.  Powers  and  Major  R. 
Jewell,  New  York,  N.  Y.,  assignors  to  the  Im- 
perial Corporation,  New  York,  N.  Y.  -  Applica- 
tion filed  August  14,  1901. 

Electrically  operated  keys  of  a  piano  are  in  circuit 
with  a  contact  finger  and  a  nonrotaling  metal  guide.  An 
electric  conductor  movable  in  the  guide  transversely  of 
the  finger  is  in  electrical  contact  with  the  guide.  Means 
for  making  and  breaking  the  contact  between  the  fingers 
and  bar  are  provided. 

753,819.  Electrode.  George  J.  Atkins,  Tottenham, 
England.     Application  filed  April  8,   1903. 

An  electrode  for  electrolytic  or  the  like  apparatus 
consists  of  a  sheet-metal  conductor,  a  carbon  or  other 
analogous  electrode  proper  and  a  conducting  but  water- 
proof substratum  interposed  between  the  conductor  and 
the  electrode  for  the  purpose  of  isolating  the  conductor 
from  the  electrolyte  while  establishing  and  maintaining 
electric  connection  between  tlie  conductor  and  the  elec- 
trode. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
March  8,   1904: 

358,854.      Self-signaling     and     Self-recording    Electromagnetic 
Thermoscope,    Henry  J.    Haight,  New    York,    N.    Y. 

358,864.     Fire    Alarm.      Frank    G.    Lyon,   Jersey    City,    N.    J. 

358,890.     Telegraphy.       Charles     Selden,    Baltimore.    jVTd. 

^58,939.     Telephone    and    Telegraph.      Noyes    F.    Palmer,  Ja- 
maica,   N.    Y. 

358,941.     Telephone     Transmitter,       Noyes     F.     Palmer,     Ja- 
maica,   N.    V. 

358,975.     Electric    Bolt-releasing   Device.      George    L.   Henzel, 
San  Francisco,    Cal. 

359,040.     Electric  Railway    Signal.      Charles  D.   Tisdale,    Bos- 
ton,  Mass. 

359,056.     Electric    Railway.      Edward    M.    Bentley,    Brooklyn, 
N.    Y. 

355.053.     Electric    Gas-lighting    Apparatus.      Charles    B.    Bos- 
worth,   Everett,    Mass. 

359.063.      Galvanic  Battery.      Lucien  A.   W.    Desruelles,  Paris, 
France. 

359.067.      Electric    Switch    Register.      Charles    Fearon,    Phila- 
delphia,   Pa.  .  ■  •  . 

359(072.      Secondary    Battery.       William    G_    Griscom,    Phila- 
delphia,  Pa. 

359.085.     Electromagnetic   Ore    Separator.      George   W.    Mans- 
field,  Jersey   City,    N.    J. 

359,101.     Electric      Regulator.       Oliver       B.      Shallenberger, 
Rochester,    Pa. 

359,188.     Telephone    Transmitter.      Joseph    F.    Tabony,    New 
Orleans,  La. 

359,204.     Stand    for    Flatirons.      Robert    Crommer    and    Adel- 

bert  H.  Phillips.  Philadelphia.   Pa. 
359,210.      Electromagnetic       Transmitting       and       Distributing 
Thermoscope.      Henry  J.  Flaight,   New  York,  .N.  Y. 

359.221.      Electric      Arc      Lamp.       Henry       C.        McDill       and 
James   E.    Gaston,    Fort  Worth.   Tex. 

358,910.     Electric     Bell.       Edward     A.     VVildt,     Long    Island 
City,   N.    Y. 
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Fayet-Chamonix  Electric  Railway. 

The  third-rail  electric  railway  connecting  the  vil- 
lage of  Chamonix  with  Fayet  over  a  picturesque 
route  in  the  Mont  Blanc  region  of  France  presents 
some  interesting  features.  The  accompanying  illus- 
tration shows  the  track  construction,  with  conducting 
third  rail,  motor  cars  and  Chamonix  railway  station 
of  the  road.  The  line  was  constructed  by  the  Paris- 
Lyons-Mediterranean  Railway  Company  and  connects 
at  Fayet  with  the   steam   railroad. 

The  electric  road  is  nearly  20  kilometers  in  length 
and  has  a  ma.ximum  grade 
of  nearly  10  per  cent,  for 
a  considerable  distance, 
most  of  the  road  having 
grades  less  than  two 
per  cent.  The  third  rail 
is  employed  for  supplying 
the  necessary  current  to 
the  motors,  and  this  rail 
is  guarded  at  the  stations 
and  switches  in  the  man- 
ner shown  in  the  illustra- 
tion. The  gauge  is  1,000 
millimeters,  and  the  rails 
which  have  a  T-section  are 
in  12-meter  lengths  and 
weigh  35  kilograms  to  the 
meter.  The  third  rail  is 
practically  the  same  as  the 
working  rails  in  section 
and  weight  and  is 
mounted  on  insulating 
blocks  located  about  3% 
feet  from  the  center  of  the 
track.  The  top  of  the 
third  rail  is  somewhat 
higher  than  the  track 
level  and  the  rails  are 
bonded  by  Brown  plastic 
bonds.  Trains  are  oper- 
ated by  the  multiple-unit- 
control  system  and  from 
three  to  eight  passenger 
trains  and  one  to  two 
freight  trains  are  operated 
each  way  daily,  according 
to  the  season  of  the  year. 
The  motor  cars  weigh 
about  40,000  pounds  each 
and  are  supplied  with  two 
65-horsepower  electric  mo- 
tors. A  number  of  the 
motor  cars  are  arranged 
with  baggage  compart- 
ments, while  some  of  them 
are  arranged  with  passen- 
ger compartments  in  addi- 
tion to  the  motorman's 
compartment.  The  cur- 
rent is  supplied  at  a  pres- 
sure of  550  volts,  the 
maximum  current  used  by 
the  motor  being  200  am- 
peres, with  a  speed  of  27s 
revolutions  a  minute.  The 
motor  cars  were  electric- 
ally equipped  by  the  So- 
ciete  d'Electricite  Alioth 
o  f  Muenchenstein-Bale. 
The  cars  are  electrically  heated  and  are  lighted 
Avith  10  incandescent  lamps  of  16  candlepower  each. 
Christensen  air  brakes  are  used,  and  an  electrically 
operated  compressor  is  provided  for  supplying  the 
necessary  compressed  air.  The  trains  operate  at  a 
speed  of  from  12  to  40  kilometers  an  hour,  according 
to  w'hether  they  are  operating  on  heavy  grades  or 
on  a  level. 

The  Fayet-Charaoni-x  railway  is  supplied  with  cur- 
rent from  two  generating  stations  at  the  present 
time,  located,  respectively,  at  Servoz  and  Chavants. 
The  line  is  to  be  extended  a  number  of  miles  to 
the  Swiss  border,  and  the  Chavants  power  plant, 
which  has  a  capacity  of  more  than  10,000  horsepower, 
will  supply  the  necessary  current.  High-tension  al- 
ternating current"  of  a  frequency  of  25  cycles,  it  is 
stated,  will  be  employed,  the  pressure  on  the  trans- 
mission line  being  reduced  from  10,000  volts  or 
more  by  step-down  transformers  located  at  sub- 
stations at  various  points  along  the  line.     It  is  stated 


that  r,200-horsepower  turbines  and  generators  will 
be  employed  and  several  hundred  storage-battery 
cells  will  be  utilized  at  the  sub-stations  in  connec- 
tion with  the  rotary  converters.  The  Chavants 
power  station  is  located  somewhat  less  than  10 
kilometers  from  the  station  at  Fayet  St.  Gervais, 
while  the  Servoz  station  is  located  about  seven 
kilometers  from  Fayet. 

These  hydro-electric  stations  are  supplied  with  water 
from  the  River  Arve.  The  effective  fall  at  the  Ser- 
voz   station    is    about    40   meters,   and    the    water    is 
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utilized  after  leaving  this  station  by  the  power  plant 
of  the  Chedde  Electrochemical  Works,  the  remaining 
fall  being  about  140  meters.  The  Servoz  station  has 
a  minimum  output  of  more  than  2,000  horsepower 
and  a  maximum  output  of  over  4,500  horsepower. 
-\t  the  Chavants  station  there  is  an  effective  head 
of  94  meters  and  a  normal  flow  of  over  10  cubic 
meters  during  the  summer,  while  about  half  of  this 
flow  of  water  is  available  in  the  winter.  The  elec- 
trical pressure  is  maintained  nearly  constant  by  elec- 
trical methods,  as  the  turbines  are  not  provided  with 
governors. 

The  turbines  are  designed  to  run  at  a  speed  of 
615  revolutions  a  minute  at  no  load  and  at  450 
revolutions  a  minute  at  full,  load,  the  generators 
regulating  by  compounding.  The  pressure  at  the 
terminals  of  the  generator  is  about  550  volts,  with 
a  speed  of  600  revolutions  a  minute  at  no  load,  w'hile 
at  full  load,  with  a  current  of  about  300  amperes 
and  a  speed  of  450  revolutions  a  minute,  the  pressure 


is  680  volts,  the  additional  pressure  being  required 
to  take  care  of  the  loss  in  the  feeders.  It  is  said 
that  the  new  turbines  to  be  installed  at  the  Chavants 
power  station,  which  are  to  drive  alternating-current 
generators,  will  be  provided  with  governors  to  reg- 
ulate the  speed  very  closely.  p. 

California    Power   Companies   Consoli- 
date. 

One  of  the  largest  transactions  in  the  history  of 
the  electric  power  business  on  the  Pacific  Slope  was 
effected  on  March  ist, 
when  the  Standard  Electric 
Company  and  the  United 
Gas  and  Electric  Company 
turned  over  their  large 
and  profitable  plants  to  the 
California  Gas  and  Electric 
Corporation.  The  larger 
of  these  two  concerns  is 
the  Standard,  which  in  it- 
self is  a  big  corporation, 
having  been  for  the  last 
two  or  three  years  absorb- 
ing the  smaller  plants  in 
its  particular  field.  This 
company's  plant  at  Electra, 
on  the  Mokelumne  River, 
generates  13,000  horse- 
power, which  is  used  in 
many  of  the  large  mines 
and  towns  of  Amador  and 
Calaveras  Counties  and  is 
transmitted  to  Stockton, 
San  Jose,  San  Francisco 
and  Oakland.  The  United 
Gas  and  Electric  Company 
is  a  distributor  of  power, 
with  a  plant  at  San  Jose 
and  a  sub-plant  at  Red- 
wood City.  It  owns  the 
Electric  Improvement 
Company  and  the  San  Jose 
Light  and  Power  Com- 
pany. 

This  consolidation  makes 
the  California  Gas  and 
Electric  Corporation  one 
of  the  largest  of  its  kind 
in  the  West.  It  now  em- 
braces at  least  29  different 
companies,  some  of  very 
large  size,  distributes 
power  to  20  counties,  and 
operates  over  1,100  miles 
of  main-transmission  lines. 
.■\t  the  present  time  45,- 
000  horsepower  is  being 
developed,  and  when  the 
plants  now  in  course  of 
construction  are  finished 
the  total  will  be  raised  to 
78,000  horsepower.  In  ad- 
dition to  this,  the  company 
owns  water  rights  and  the 
necessary  reservoir  sites 
for  developing  65,000  ad- 
ditional horsepower  when- 
ever business  requirements 
warrant  it.  The  oiBcers 
the  California  Gas  and  Electric 
President,  E.  J.  de  Sabia ;  vice- 
second-vice-president,  John 
manager,    John    A.    Britton ; 


and    directors    of 
Corporation  are: 
president,  John  Martin 
C.    Coleman ;     general 


treasurer,  Richard  il.  Hotaling ;  additional  directors, 
E.  W-  Hopkins,  J.  Henry  Meyer,  Frank  D.  .Ander- 
son, X.  D.  Rideout,  Fred  W.  Zeile  and  Frank  G. 
Drum. 

The  Standard  company  has  a  capitalization  of 
$5,ooo,oco  authorized  stock  and  $5,000,000  in  bonds, 
all  issued  and  outstanding.  The  United  company  was 
capitalized  at  $2,500,000  in  authorized  stock,  of  which 
$2,286,000  is  outstanding,  and  $2,000,000  in  author- 
ized bonds,  of  which  $1,100,000  is  outstanding.  The 
purchase  price  has  not  been  made  public,  but  is  said 
to  be  high.  This  vast  accumulation  of  electric  power 
means  that  nearly  all  the  convertible  steam  power  in 
and  adjacent  to  San  Francisco  could  be  supplanted 
by  electricity  generated  bj^  the  streams  of  the  Sierra 
Nevada  Mountains  and  brought  over  transmission 
wires   for  200  miles. 
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Private  Automobile  Charging  Plant. 

Perhaps  one  of  the  largest  private  automobile- 
charging  plants  in  the  West  is  the  one  owned  by 
George  R.  Thorne  and  located  at  90  East  Forty-sev- 
enth Street,  Chicago.  Mr.  Thorne  owns  three  elec- 
tric automobiles  at  present,  though  the  plant  has 
facilities  for  charging  four  machines  simultaneously. 

The  generating  plant  consists  of  two  units,  as 
shown  in  the  accompanying  illustration,  which  are 
automatic  in  action,  being  arranged  to  shut  down 
automatically  w-hen  the  battery  is  fully  charged. 
Each  unit  consists  of  a  six-horsepower  gas  engine 
direct-connected  to  a  four-kilowatt  generator  wound 
for  140  volts,  which  is  the  pressure  used  in  all  the 
automobile  batteries,  therefore  no  current-changing 
apparatus  is  necessa^>^  The  engines  are  self-starting, 
requiring  no  strenuous  manipulation  of  the  flywheel 
on  the  part  of  the  attendant.  Ordinary  illuminating 
gas  is  used.  Flexible  couplings  connect  the  engine 
and  generator  in  each  case,  which  are  mounted  on  a 
common  base. 

The  gas  is  supplied  to  the  engines  through  the  two 
gas  bags  shown  on  the  wall  in  the  rear  of  the  engines. 
The  walls  of  the  bags  are  flexible  and  the  charge  of 
gas  for  each  explosion,  being  drawn  through  the  bags, 
which  contain  much  more  than  the  required  amount 
for  one  charge,  the  flow  of  gas  from  the  mains  is 
made  practically  constant.  Without  the  intervention 
of  the  bags  each  charge,  if  drawn  directly  from  the 
main,  would  tend  to  cause  a  vacuum  in  the  pipe  and 
therefore  an  intermittent  and  unreliable  flow  of  gas 
would  result.  Jump-spark  ignition  is  used  on  each 
of  the  engines. 

A  neat  switchboard  is  mounted  back  of  the  gen- 
erators, as  shown,  and  contains  all  the  necessary 
switches  and  plugging  facilities  for  charging  four 
machines  at  a  time,  as  already  stated.  An  under- 
load circuit-breaker  insures  safety  from  current  re- 
verses, and  should  a  reverse  occur  the  breaker  in- 
stantly opens  the  circuit  and  at  the  same  time  auto- 
matically shuts  off  the  fuel  and  cooling  water  from 
the  engines.  The  automatic  character  of  the  plant 
makes  necessary  very  little  attendance,  and  so  simple 
are  the  operations  of  starting  that  an  unskilled  person 
may  readily  acquire  sufficient  knowledge  to  operate 
it  with  success.  Quiet  running  is  also  another  fea- 
ture of  the  plant,  which  is  situated  in  a  quiet  resi- 


Westinghouse  Vertical    Steam    Turbine. 

As  the  steam  turbine  becomes  more  and  more  gen- 
erally applied  to  electrical  purposes,  inventors  of  note 
are  seeking  with  increasing  efforts  to  bring  it  to  a 
higher  state  of  perfection  and  to  make  for  it.  among 
the  prime  movers  in  large  installations,  a  place  which 
shall  be  pre-eminent.  One  of  the  mooted  questions 
in  the  construction  of  steam  turbines  has  been  the 
position  of  the  turbine  shaft,  w-hether  horizontal  or 
vertical,  and  as  to  w^hich  style  the  more  readily 
adapts  itself  to  balancing  of  the  rotating  parts. 
Units  of  great  size  have  been  built  and  operated 
successfully,  representing  both  these  classes.  There- 
fore, in  making  a  study  of  the  two  types,  it  will  be 
of  interest  to  give  consideration  to  a  new  vertical 
turbine  recently  patented  by  George  Westinghouse 
of  Pittsburg  and  assigned  to  the  Westinghouse  Ma- 
chine Company.  By  examining  the  accompanying 
illustrations,  which  are,  respectively,  a  vertical  section 
of  the  turbine  with  the  generator  mounted  on  the 
upper  end  of  the  shaft  (Fig.  i),  and  a  cross-section 
(Fig.  2).  a  clear  understanding  of  its  construction 
may  be  obtained. 

The  frame  of  the  turbine  is  provided  near  its  lower 
end  with  one  or  more  steam  chests  (2),  into  which 
the  steam  is  introduced  from  a  boiler  at  a  pressure 
suitable  for  operating  the  engine.  As  shown  in  Fig. 
2.  a  single  steam  chest  or  box  is  provided  which 
extends  nearly  around  the  casing  and  the  steam  is 
introduced  through  an  inlet  pipe  (3).  From  the 
steam  chamber  expansion  nozzles  (4)  lead  to  the 
interior  of  the  casing  (i),  in  which  is  located  a 
drum  (5).  This  drum  is  composed  of  three  parts, 
the  lower  part  (6)  and  middle  part  (7)  being  fast- 
ened together  by  means  of  bolts,  and  the  upper  part 
or  cap  being  fastened  to  the  main  or  middle  part 
by  means  of  suitable  tap  bolts  or  screws. 

In  order  to  avoid  all  tendency  to  unbalancing  the 
rotary  member  of  the  turbine  by  means  of  the  impact 
of  the  steam  upon  the  steam-using  parts,  steam  is 
introduced  through  three  groups  of  nozzles  120  de- 
grees apart,  as  indicated  in  Fig.  2. 

The  upper  part  or  cap  (Fig.  i)  is  provided  with  a 
hub,  which  is  forced  under  heavy  pressure  upon  a 
sleeve  (12)  and  the  bottom  part  (6)  is  provided  with 
a  similar  hub.  which  is  also  forced  under  heavy 
pressure  upon  the  lower  end  of  the  sleeve,  the  lower 
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dential  district,  where  any  noise  from  the  exhaust 
would  immediately  arouse  the  ire  of  those  in  the 
neighborhood.  The  exhaust  is  practically  noiseless 
and  no  trouble  has  been  encountered  from  this  source. 
The  contractors  who  installed  the  apparatus  are 
Henry  Newgard  &:  Co.  of  Chicago. 


The  United  States  Civil  Service  Commission  an- 
nounces an  examination  on  .'^pril  6lh  and  "th  at  the 
principal  cities  throughout  the  states  and  territories 
of  the  United  States,  to  secure  eligibles  from  which 
to  make  certification  to  fill  vacancies  in  the  position 
of  assistant  electrical  engineer  in  the  signal  service 
at  large,  Washington.  D.  C,  at  $1,400  a  year,  and 
other  similar  vacancies  as  the^'  may  occur.  The  ex- 
amination will  consist  of  theoretical  and  practical 
questions  in  electrical  engineering  and  technical  train- 
ing and  experience.  The  age  limit  is  20  years  or 
over,  and  applicants  should  have  a  good  general 
knowledge  of  electrical  science  and  should  be  thor- 
oughly familiar  with  telephone,  telegraph  and  cable 
engineering. 


part  (6)  being  further  held  securely  in  position  by 
means  of  a  ring  (14).  which  is  shrunk  upon  the 
extreme  lower  end  of  the  sleeve. 

Seated  in  the  lower  end  of  the  sleeve  is  the  hollow 
upper  end  of  a  shaft  (16),'  which  is  forced  into 
position  under  heavy  pressure  and  receives  the  re- 
duced lower  end  of  the  dynamo  shaft  (17)-  The 
shaft  (16),  in  which  the  lower  end  of  the  dynamo 
shaft  is  seated,  is  solid  and  extends  below  the  drum 
(5)  and  is  provided  with  a  flange,  which  rests  against 
the  lower  end  of  the  sleeve  (12).  Fastened  to  the 
lower  side  of  this  flange  is  a  wearing  plate  (23). 
The  construction  above  is  emploj^ed  because  it  lends 
itself  to  convenience  of  manufacture  and  is  described 
merely  as  one  of  a  variety  of  suitable  structures. 

Seated  in  the  bearing  housing  (24)  below  the  plate 
(23)  and  rigidly  fastened  is  a  ring  (25),  the  interior 
of  which  is  provided  w-ith  a  screw  thread  to  engage 
a  corresponding  thread  in  a  cylinder  (26),  which 
surrounds  the  shaft  and  between  which  and  the  shaft 
is  a  considerable  circumferential   space.     The  upper 


end  of  the  cylinder  (26)  is  extended  to  form  a  hori- 
zontal flange,  the  upper  face  of  which  normally  makes 
a  close  fit  with  the  lower  face  of  the  wearing  plate. 
This  cylinder  is  provided  near  its  lower  end  with  a 
worm  wheel  (28*1),  and  mounted  in  suitable  bearings 
in  the  bearing  housing  is  a  worm  pinion  (29),  which 
meshes  with  the  w^orm  wheel,  and  when  rotated 
serves  to  turn  the  cylinder,  and  thus  raise  or  lower 
it,  provision  being  thus  made  for  any  desired  ad- 
justment for  taking  up  of  wear  or  for  any  other 
purpose.  The  cylinder  is  also  provided  with  a  small 
passage  (30),  which  communicates  at  its  upper  end 
with  oil-distributing  grooves  in  the  upper  face  of  the 
cylinder  and  its  flange.     The  lower  end  of  the  pas- 


FIG.    I.       WESTINGHOUSE    STEAM  TURBINE. — VERTICAL    SEC- 
TION OF  TURBINE  WITH  GENERATOR  MOUNTED  ON  TOP. 

sage  is  connected  by  an  annular  passage  (32)  to  a 
horizontal  passage  (33),  to  which  oil  is  supplied 
through  a  pipe  (34).  the  waste  oil  being  discharged 
through  a  pipe   (35)- 

A  suitable  ball-and-socket  bearing  is  provided  be- 
tween the  bearing  housing  (24)  and  the  shaft  in  order 
to  take  care  of  any  flexure  of  the  shaft  which  may 
occur  in  operation.  The  lower  end  of  the  shaft  is 
also  provided  with  a  'series  of  grooves  and  annular 
flanges,  which  co-operate  with  corresponding  rings 
(39)  ov\  a  longitudinally  adjustable  cylindrical  head, 
levers  (41)  being  provided,  in  such  position  that  their 
inner  ends  engage  with  suitable  sockets  (42)  in  the 
cylindrical  head,  and  also  screws  for  engaging  with 
the  outer  ends  of  the  levers,  so  as  to  adjust  the  head 
in  the  one  direction  or  the  other  in  order  to  take  up 
wear  and  secure  the  packing  engagement  between 
the  annular  flanges  (38)  and  the  rings  (39)  that 
may  be  desired   in  practice. 

Located  above  the  annular  chamber  (46)  is  a  series 
of  steam-using  devices  (47).  After  the  steam  passes 
the  upper  or  last  set  of  steam-using  devices  it  ex- 
h.austs  into  a  chamber  (48),  which  communicates 
with  suitable  condensing  apparatus,  so  that  when 
the  turbine  is  in  operation  as  a  condensing  engine  a 
considerable  degree  of  vacuum  will  be  maintained 
in  the  upper  end  of  the  casing  above  the  rotary  parts. 
By  reason  of  this  vacuum  atmospheric  pressure  in 
the  space  (50)  between  the  lower  end  of  the  drum 
and  the  lower  end  of  the  casing  will  serve  to  either 
partially  or  wholly  support  the  drum,  depending  upon 
the  degree  of  vacuum  and  the  area  of  that  portion 
of  the  drum  which  is  subjected  to  this  pressure.  The 
air  may  be  introduced  to  the  space  through  any  suit- 
able small  inlet  provided  with  a  suitable  valve.  A 
drain  pipe  (53),  having  an  ordinary  trap  for  conduct- 
ing away  any  water  which  may  result  from  condensed 
steam  that  may  leak  into  the  space  (50)  is  also 
provided. 

In  case  atmospheric  pressure  is  not  sufficient  to 
support  the  rotary  member  of  the  turbine  and  the 
rotary  member  of  the  dynamo,  the  fluid  pressure 
introduced  into  the  space  (50)  from  a  pump  or  com- 
pressed-air reservoir  through  the  pipe  (51)  may  be 
increased  to  the  desired  degree  by  adjusting  the 
valve  (52).  In  case  the  air  pressure  in  the  space 
becomes  more  than  is  necessary  to  float  the  moving 
parts,  the  wearing  plate  (23)  will  be  lifted  an  almost 
inappreciable    degree    from    the    flange    (28)    of   the 
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cylinder  (26),  but  sufficiently  to  relieve  the  pressure 
in  the  space  to  the  necessary  extent. 

In  order  to  prevent  so  far  as  possible  the  leakage 
of  steam  into  the  space,  suitable  packing  rings  (55) 
are  supplied  near  the  lower  end  of  the  drum  at  its 
maximum  diameter,  and  also  an  annular  flange  (56), 
between  which  and  the  corresponding  portion  of  the 
drum  is  another  set  of  packing  rings  (57).  The 
space  or  chamber  (58)  between  these  two  sets  of 
packing  rings  is  connected  to  a  port  of  a  valve  casing. 
The  opposite  port,  which  is  normally  closed  by  the 
valve,  connects  with  an  exhaust  passage.  The  stem 
of  the  valve  extends  loosely  through  a  partition  wall 


FIG.    2.     WESTINGHOUSE    VERTICAL    STEAM    TURBINE.- — 
CROSS-SECTION    THROUGH   TURBINE. 

and  is  connected  to  the  middle  of  a  flexible  dia- 
phragm. The  valve  is  normally  held  to  its  seat  by 
means  of  a  coil  spring,  supplemented  by  fluid  pres- 
sure, the  space  above  the  diaphragm  being  connected, 
by  means  of  a  pipe,  to  the  space  (50)  in  order  to 
provide  the  fluid  pressure.  It  follows  from  this 
construction  that  if  leakage  steam  accumulates  in  the 
chamber  (58)  it  will  pass  into  the  lower  part  of  the 
valve  casing  and  through  the  space  around  the  valve 
stem  into  the  space  above  and  below  the  flexible 
diaphragm.  The  air  pressure  in  the  space  (50), 
which  is  also  exerted  above  the  diaphragm  by  reason 
of  the  pipe  connection  between  the  two  spaces,  in 
conjunction  with  the  spring,  will  normally  hold  the 
valve  closed ;  but  if  the  leakage  steam  increases 
sufficiently  so  that  its  pressure  actuates  the  diaphragm 
the  valve  will  be  opened  and  the  steam  will  be  ex- . 
hausted  from  the  chamber  or  space  (58)  to  the  ex- 
haust passage,  the  arrangement  being  such  that  any 
desired  predetermined  pressure  in  excess  of  that  in 
the  chamber  (50)  may  be  maintained  in  chamber 
(58).  A  further  safeguard  is  provided  against  tl"e 
leakage  of  steam  in  the  form  of  a  pipe, .which  con- 
nects an  annular  space  (69)  above  the  packing  rings 
(55)  with  the  steam-using  devices  at  a  workable. 
point  above  the  annular  chamber   (46). 

In  case  the  vacuum  should  fail  from  any  cause 
sufficient  air  pressure  may  be  supplied  to  the  space 
(50)  through  the  pipe  (51)  to  float  the  moving  parts, 
as  will  be  readily  understood. 


Street-  railway     Passenger    Traffic     in 
Berlin. 

Nearly  all  the  city  street-car  hues  of  Berlin  are 
the  property  of  the  Grosse  Berliner  Strassenbahn 
Gesellschaft,  which  carried  last  year  a  total  of  316,- 
ooo.oco  passengers,  an  increase  of  18,000,000  over 
the  traffic  of  the  previous  year.  For  this  service  the 
company  received  as  fares  28,903,833  marks  ($6,879,- 
722),  an  average — including  commutation  and  all 
other  tickets — of  2.17  cents  a  fare.  Within  the  city 
limits  of  Berlin  the  uniform  fare  for  any  distance 
is  10  pfennigs  (2.5  cents),  but  there  are  no  transfer 
tickets  and  the  same  fare  must  be  paid  on  each  line 
traversed  by  the  passenger.  Tickets  from  the  central 
portions  of  the  city  to  the  outlying  suburbs  cost  2.5, 
four  and  five  cents,  according  to  distance,  but  all 
these  are  subject  to  slight  reductions  for  commutation 
tickets.  The  importance  of  the  Grosse  Berliner  as 
a  factor  in  the  transportation  system  of  the  city 
may  be  inferred  from  the  fact  that  out  of  a  total 
city  and  suburban  population  of  2,500,000  its  lines 
carry  an  average  of  865,000  passengers  a  day.  The 
electric  elevated  and  underground  railway  carried 
29.473i355  passengers,  for  which  the  company  re- 
ceived as  fares  3.557,785  marks  ($846,752),  or  an 
average  of  three  cents  for  each  person.  The  heaviest 
traffic  of  the  year  was  during  the  month  of  Decem- 
ber, when  2,870,653  persons  were  carried;  next  came 
March,  with  2,700,000,  and  last,  July,  with  2,093,000 
passengers. 
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Zanesvilles'  Up-to-date  Central-station 
Plant. 

As  an  example  of  engineering  resourcefulness  and 
the  adaptation  of  ways  to  means  the  new  hydro- 
electric turbo-generator  plant  of  the  Zanesville  Rail- 
way, Light  and  Power  Company  at  Zanesville, 
Ohio,  is  worthy  of  careful  consideration.  The  power 
is  generated  by  waterwheels  and  steam  turbines,  sup- 
plemented by  a  large  storage  battery,  and  it  is  sup- 
plied to  a  street-railway  system,  an  arc-light  system 
and  both  alternating  and  direct-current  incandescent 
circuits,  besides  a  considerable  motor  load.  So  that 
in  this  unique  plant  there  are  probably  exemplified 
as  many  phases  of  electric  power  generation  and 
distribution  as  were  ever  combined  in  a  single  in- 
stallation. 

The  power  house  is  situated  upon  the  banks  of 
the  jN'Iuskingum  River  and  is  located  almost  in  the 
exact  center  of  distribution  of  both  the  lighting  and 
railway  loads.  The  building  is  entirely  of  concrete 
up  to  the  high-water  line,  the  superstructure  being 
of  brick,  with  pressed-brick  facing.  A  view  of  the 
river  side  of  the  structure  is  shown  in  Fig.   i. 

The  interior  space  is  divided  into  three  portions, 
a  boiler  room  65  by  40  feet,  a  wheel  room  57  by  70 
feet  and  a  generator  or  engine  room  with  an  avail- 
able .space  of  58  by  57  feet.  This  part  of  the  work 
is  entirely  completed,  as  is  also  the  installation  of 
the  generating  machinery,  with  the  exception  of  one 
of  the  two  turbo-generators,  which  is,  however,  rap- 
idly nearing  completion,  and  one  rotary  converter, 
which  will  be  added  in  a  short  time. 

In  general  the  equipment  of  the  plant  consists  of 
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is  possible  to  divide  the  wheels  mto  two  groups,  the 
two  wheels  at  each  end  of  the  shaft  forming  a  group, 
while  the  wheel  in  the  middle  may  be  connected  to 
either  group  by  releasing  one  clutch  and  closing  the 
other.  Thus,  when  water  is  scarce,  either  one  of 
the  groups  may  be  operated  driving  one  generator 
and  when  water  is  plentiful  the  whole  shaft  may  be 
connected  as  a  unit  and  both  alternators  driven  at 
once.  Each  group  of  wheels  is  provided  with  a 
Lombard  governor,  but  when  all  five  wheels  are 
operated  at  once,  one  governor  may  be  connected 
to  perform  the  duty  for  all. 

The  two  alternating-current  generators  are  each 
of  37S-kilowatt  capacity  and  generate  three-phase 
current  at  2,300  volts,  60  cycles,  running  at  200  revo- 
lutions per  minute,  and  are  of  the  General  Electric 
make.  The  speed  of  the  waterwheels  is  90  revo- 
lutions per  minute,  the  increase  being  effected  in  the 
gearing.  These  generators  supply  the  alternating- 
current  lighting  direct  to  the  lighting  transformers 
aljout  the  city.  They  also  take  care  of  the  normal 
railway  load  during  the  day  by  means  of  a  300-kiIo- 
watt  rotary  converter.  Referring  to  the  picture  of 
the  generator  room  (Fig.  3),  the  three  rotaries,  in- 
cluding the  two  for  direct-current  lighting,  are  shown 
in  the  foreground.  Just  in  front  of  the  alternator 
at  the  end  of  the  rocim  is  the  battery-charging  set. 
To  the  left,  in  the  rear,  is  to  be  seen  the  top  of  one 
of  the  turbo-generators,  while  the  switchboard  at 
the  right  is  for  direct-current  purposes,  the  alternat- 
ing-current board  being  situated  in  a  gallery,  not 
shown. 

As   seen   in   the   picture,   the    direct-current   board 


ZANESVILLE    POWER    HOUSE   AS   SEEN    FROM    THE    RIVER. 


The  City  Council  of  Garfield,  Wash.,  has  refused 
to  grant  the  franchise  for  an  electric-light  plant 
which  was  asked  for  by  C.  A.  Magney. 


two  alternators  driven  by  waterwheels,  two  turbo- 
generators, four  rotary  converters,  a  storage  bat- 
tery and  a  motor-generator  for  charging  the  battery. 
The  scheme  of  operation  is  to  carry  the  railway  load 
from  the  alternators  by  means  of  one  of  the  rotaries. 
The  remaining  two  rotaries  supply  the  direct-current 
lighting  load.  The  turbo-generators  are  only  brought 
into  requisition  during  times  of  insufficient  water 
supply.  The  battery  is  used  only  for  carrying  the 
fluctuations  of  the  load.  At  night,  when  the  load 
is  lightest,  the  current  developed  by  the  waterpower 
is  utilized  for  charging  the  battery,  which,  during 
the  day,  when  the  peaks  of  the  railway  load  occur, 
and  during  the  early  hours  of  the  evening,  when 
the  peak  of  the  lighting  load  is  reached,  in  turn 
relieves  the  hydraulic  plant.  Taken  the  year  around, 
it  is  calculated  that  the  waterpower  will  be  suffi- 
cient for  about  one-half  the  kilowatt  output  of  the 
plant. 

The  head  of  water  available  at  Zanesville  is  about 
13  feet  on  the  average.  This  head  is  utilized  by  five 
51-inch  cylinder-gate  Stilwell-Bierce  waterwheels  of 
275  horsepower  each,  when  running  at  the  most 
efficient  head.  An  open  flume  is  used,  as  is  usual 
with  such  low  heads.  All  five  wheels  are  geared  to 
a  single  horizontal  shaft  (Fig.  2)  six  inches  in  diam- 
eter and  divided  into  three  sections  by  two  clutches, 
one  on  each  side  of  the  middle  waterwheel.  Directly 
connected  on  the  ends  of  this  shaft  are  the  two 
alternators.  One  of  these  alternators  is  to  be  seen 
in  the  extreme  end  of  the  generator  room  (Fig.  3). 
The  other  alternator  is  mounted  on  the  opposite 
end  of  the  sltaft  in  the  wheelhouse  beyond  the  par- 
tition.    Bv   such   an   arrangement  of  the  shafting  it 


contains  one  railway  rotary  panel  and  two  storage- 
battery  panels  (for  main  and  battery  booster). 
Three  emergency  panels  permit  of  the  splitting  up 
of  the  battery  into  two  three-wire  sections.  Next  in 
order  come  one  railway  panel,  two  feeder  panels, 
two  240-volt  rotary  panels  and  one  three-wire  main 
panel.  The  alternating-current  board,  wdiich  is 
mounted  in  the  gallery,  contains  four  generator  pan- 
els, four  alternating-current  feeder  panels  and  three 
rotary^  panels,  with  space  on  either  side  to  add  fur- 
ther panels.  Double-throw  oil  switches  are  installed 
on  this  board  together  with  the  necessary  ammeters, 
wattmeters  and  a  power-factor  indicator.  The  water- 
wheel  governors,  which  are  operated  by  small  motors, 
are  also  controlled  from  this  board. by  push  buttons. 
Both  the  alternating-current  and  direct-current 
switchboards   are   of  blue  Vermont  marble. 

Fig.  4  is  a  longitudinal  section  of  the  power  house 
showing  the  location  of  the  waterwheels  and  the 
generating  machinery.  By  consulting  this  drawing 
it  will  be  seen  that  the  steam  turbines  are  installed 
with  their  lower  parts  and  also  their  condensers 
in  a  basement  beneath  the  generator  room. 

A  dimensional  drawing  of  one  of  the  turbines  and 
its  condenser  is  shown  in  Fig.  5,  which  also  shows 
the  location  of  the  unit  relatively  to  the  floor  line 
of  the  generator  room. 

The  turbo-generators  are  of  the  vertical  type  built 
by  tire  General  Electric  Company,  a  Curtis  two-stage 
steam  turbine  driving  a  revolving-field,  2,300-voIt 
alternator  developing  500  kilowatts.  The  frequency 
at  the  speed  of  1,800  revolutions  per  minute  is  the 
same  as  that  of  the  tw-o  alternators  driven  by  the 
waterwheels,    so    that    the    turbo-generators    mav   be 
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used  to  supplement,  when  necessary,  the  alternators 
driven  by  the  waterwheels,  the  bus  connections  being 
arranged  to  permit  of  any  combination  desired.  The 
total  weight  of  each  unit  is  approximately  20  tons. 
Steam  for  the  turbines  is  obtained  from  two  350- 
horsepower  Heine  water-tube  boilers,  developing  a 
pressure  of  200  pounds.  Steam-driven  duplex-feed 
pumps  feed  the  boilers,  while  ample  draft  is'  secured 
by  a  steel  stack  143  feet  high  and  68  inches  in  diam- 
eter. This  stack  has  been  found  in  practice  to  be 
entirely  adequate,  since  the  steam-developing  powers 


at  the  peak  of  the  load  it  is  possible  at  times  to  shut 
dow-n  the  turbo-generators  entirely,  which  would  be 
impossible  if  the  battery  were  not  installed. 

As  an  example  of  the  importance  of  the  storage 
battery  in  this  plant,  the  operation  for  the  month  of 
last  December  may  be  cited.     During  this  period  the 


is  used  for  several  different  purposes.  Probably  the 
first  in  importance  of  these  is  the  street-railway  sys- 
tem. The  traffic  is  all  within  the  city,  the  lines 
ladiating  from  the  central  business  portion  with  no 
loops.  The  character  of  the  surface  is  extremely 
hilly,   making  necessary   quite   a   number   of   10   per 


Fie.  2.     Waterwheel  Shaft. 

of  the  boilers  are  at  no  time  taxed  to  a  great  extent, 
owing  to  the  smoothing  out  the  peaks  of  the  load 
curve  by  the  storage  battery.  Fig.  6  is  a  section 
through  the  boiler  room. 

The  storage  battery  is  one  of  the  most  important 
parts  of  the  plant,  and  to"  it  is  due  a  large  part  of 
the  efficiency  of  operation  which  has  been  attained. 
The  battery  consists  of  256  cells  of  Chloride  accumu- 
lators manufactured  by  the  Electric  Storage  Batten- 
Company  and  known  as  type  G17.  The  electromo- 
tive force  developed  is  550  volts  and  the  capacity 
at  present  is  a  650-ampere  discharge  for  one  hour. 
The  cells  are  located  in  a  battery  room  above  the 


Fig.  6.     Section  of  Power  House  Through  Boiler  Room 

zanesvu.le's  up-to-date  central-station  plant. 
railway  load  was  the  heaviest  experienced  since  No- 
vember 6th  of  last  year,  when  the  plant  was  first 
put  in  operation.  During  December  also  the  w-ater 
supply  was  the  most  meager,  being  on  the  average 
only  about  one-third  that  necessary  for  running  the 


cent,  grades.  Altogether,  there  are  now  16  miles 
of  track,  all  of  which  has  been  supplied  with  new 
rails  since  the  building  of  the  new  power  plant,  sev- 
eral miles  of  extensions  having  also  been  built  since 
that  time.  Seventy-pound  rails  are  used  throughout. 
The  cars  are  iS  in  number  and  were  furnished  by 
the  J.  G.  Brill  Company.  Each  is  supplied  with  four 
25-horsepower  motors.  In  appearance  the  cars  are 
up-to-date  and  comfortable.  The  seats  run  longi- 
tudinally and  are  upholstered  in  plush.  A  lo-minute 
headway  is  maintained,  the  cars  being  geared  to  12 
miles  an  hour.  In  the  central  portion  of  the  city  a 
No.  0  trolley  wire  is  used,  supported  by  steel  poles, 
but  in  the  outskirts  a  No.  0000  wire  is  found  nec- 
essary and  is  suspended  from  wooden  poles. 


generator  room,  the  floor  of  which  is  of  reinforced 
concrete  construction.  The  batteries  are  charged  by 
the  motor-generator  set  shown  just  m  front  of  the 
alternator  in  Fig.  3.  As  already  stated,  in  connection 
with  the  direct-current  switchboard,  the  battery,  in 
case  of  accident  to  either  of  the  direct-current  lighting 
rotaries,  may  be  split  up  into  two  three-wire  bat- 
teries and  thrown  upon  the  lighting  circuit. 

Current  from  the  battery,  besides  taking  care  of 
the  fluctuations  in  load,  is  utilized  for  the  momentary 
excitation  of  the  alternator  fields.  When  the  plant  is 
in  operation  the  field  coils  are  switched  to  one  limb 
of  the  three-wire  circuit. 

By  proper  connections  at  the  switchboards  either 
one  or  both  of  the  alternators  driven  by  the  water- 
wheels  may  be  made  to  carry  the  alternating-current 
load,  the  railway  load  and  all  the  Edison  load  simul- 
taneously.    By  the  aid  of  the  storage  battery  to  assist 


FIG.    4        LONGITUDINAL   SECTION    OF   POWER    HOUSE   AT   ZANESVILLE, 

five  waterwheels.  The  maximum  railway  load  was 
660  kilowatts  and  the  average  250  kilowatts.  The 
difference  between  the  two,  or  4fO  kilowatts,  was 
carried  by  the  storage  battery,  which,  by  receiving  its 
charge  during  slack  periods  of  the  day  and  night, 
permitted  the  waterpower  to  take  care  of  the  whole 
of  the  railway  load. 

Current  developed  by  the  plant,  as  already  stated, 


The  peak  of  the  railway  and  light  loads  combined 
is  1,000  kilowatts,  of  which  the  lighting  peak  is  about 
550  kilowatts.  Approximately  25  per  cent,  of  the 
lighting  load  is  alternating  current,  supplied  from 
the  2,300-voIt  alternators,  and  is  composed  of  incan- 
descent lamps,  and  an  arc-light  system.  The  method 
of  distribution  is  the  usual  one  for  the  alternating- 
current  incandescent  lamps,  the  current  being  trans- 
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FJG.     3.       VIEW    OF    GENERATOR    ROOM    OF    ZANESVILLE    RAILWAY,    LIGHT    AND    POWER    COMPANY. 


mitted  at  2,300  volts  to  pole  transformers  about  town 
and  from  there  distributed  to  the  various  circuits. 
The  remainder  of  the  allernating-current  lighting  load 
is  taken  up  by  the  arc-light  system,  which  is  of  the 
series  alternating  enclosed  tyne  and  consists  of 
five  circuits  of  250  lights,  each  supplied  with  auto- 
matic regulators  at  the  station.  The  current  for 
each  circuit  is  6.6  amperes. 

The  remaining  75  per  cent,  of  the  total  lighting 
load  is  direct  current,  supplied  to  a  three-wire  sys- 
tem from  the  two  rotaries  already  referred  to  in 
the  description  of  the  station  equipment. 

Marked  economy  in  the  cost  of  fuel  and  operation 
is  shown  in  the  present  installation  over  that  of  the 
.  old  plant  previously  in  operation.  In  the  old  plant 
the  consumption  of  coal  at  the  switchboard  was  from 
10  to  12  pounds  a  kilowatt-hour.  In  the  new  plant, 
taking  into  consideration  the  waterpower,  the  coal 
consumption  Is  but  1^4  pounds  at  the  switchboard 
a   kilowatt-hour. 

The  present  plant  is  the  outgrowth  of  an  old  and 
inefficient  steam  plant.  Rudolph  Kleybolte  &  Co., 
bankers  of  Cincinnati.   New  York  and 'Chicago,  un- 


dertook the  reorganization  of  the  properties  now 
merged  in  the  Zanesville  Railway,  Light  and  Power 
Company,  in  September,  1902,  their  contract  provid- 
ing for  not  only  the  reorganization  of  the  securities 
of  these  properties,  but  also  for  their  complete  phys- 
ical and  operating  reconstruction.  This  company  in 
turn  contracted  with  H.  M'.  Byllesby  &  Co.  of  Chi- 
cago for  all  the  engineering  work  connected  with 
the  rebuilding  of  the  property,  the  designing  of  the 
new  power  house  and  its  contents.  The  latter  com- 
pany, in  connection  with  Kleybolte  &  Co.,  also  had 
charge  of  the  reorganization  of  the  operation  of  the 
properties.  Under  the  reorganization,  all  the  former 
operating  officials  w^ere  retained,  namely:  President. 
F.  A,  Durban  of  Zanesville;  vice-president  and  engi- 
neer, H.  M.  Byllesby  of  Chicago ;  general  manager 
and  assistant  treasurer,' W.  A.  Gibbs;  secretary  and 
treasurer,  W.  D.  Breed.  Mr.  Gibbs  had  been  in 
charge  of  the  properties  under  the  former  manage- 
ment for  several  years,  and  he  had  a  prominent  part 
in  the  reorganization  of  the  operating  condition  and 
in  the  reconstruction  of  the  properties.  Mr.  Gibbs, 
together    with    E.    C.    Braun,    one    of   the    engineers 
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of  H.  M.  Byllesby  &  Co..  had  charge  on  the  spot  of 
the   reconstruction   of  the  property. 


American  Electrochemical  Society  to 
Meet  in  Washington. 

The  fifth  general  meeting  of  the  American  Elec- 
trochemical Society  will  be  held  in  Washington, 
D.  C,  on  April  7th,  Sth  and  Qth  at  Columbian 
University.  The  headquarters  will  be  opposite 
the  university  in  the  Shoreham  hotel.  Thursday 
and  Friday  afternoons  will  be  devoted  to  visits  to 
scientific  laboratories,  government  institutions  and 
various  points  of  interest  in  and  about  Washington. 
On  Thursday  evening  the  presidential  address  will 
be  delivered  and  will  be  followed  by  a  complimentary 
smoker.  Friday  evening  there  will  be  a  subscription 
banquet  at  the  Shoreham. 

The  following  papers  will  be  read  at  the  meeting: 
"The  Composition  and  Resolution  of  Voltages,"  by 
Dr.  J.  W.  Richards ;  "Notes  on  the  Industrial  Elec- 
trolysis of  Water,"  by  W.  S.  Landis ;  "Standard 
Cells,"  by  Dr.  F.  A.  Wolflf;  "Electric  Smelting  Ex- 
periments for  the  Manufacture  of  Ferro-nickel  from 
Pyrrhotite,"  by  Ernst  A.  Sjostedt;  "A  Contribution 
to  the  Study  of  the  Electric  Arc,"  by  Dr.  William 
S.  Weedon;  "The  Energy  of  Ions/'  by  Dr.  L.  A.  Par- 
sons ;  "Some  Experiences  in  Copper  Precipitation," 
by  Hermann  Poole ;  "A  New  Electrolytic  Separation 
of  Gold  and  Silver,"  by  Hermann  Poole;  "The  Prep- 
aration of  Materials  for  Clark  and  Weston  Stand- 
ard Cell,"  by  Dr.  H.  S.  Carhart  and  Dr.  G.  A.  Hulett; 
"The  Determination  of  'H/  at  Annisquam,  Mass., 
by  Tangent  Galvanometer,"  by  Barr>^  MacNutt ; 
"The  Economic  Balance  in  Electrolytic  Copper  Re- 
fining," by  Lawrence  Addicks ;  "Single  Potentials 
of  the  Halogen  Elements,"  by  W.  R.  Mott;  "Observa- 
tions on  the  Preparation  of  Electrolytic  White 
Lead,"  by  C.  F.  Carrier,  Jr.,  A.  C. ;  "Electrolytic 
Iron,"  by  C.  F.  Burgess  and  Carl  Hambuechen; 
"A  Relative  Decimal  Index  for  Electrochemical  In- 
terests," by  Adolph  L.  Voege.  It  is  expected  that 
other  papers  besides  the  above  will  be  read. 

The  local  committee  consists  of  Colonel  Samuel 
Reber  and  C.  P.  Townsend.  Dr.  N.  il.  Hopkins. 
Dr.  E.  A.  Byrnes  and  W.  O.  Snelling  are  upon  the 
entertainment   committee 


FIG,    g.       DETAIL    DRAWING    OF    STEAM    TURBINE    IN    ZANESVILLE    PLANT. 


The  Ofiicial  Journal  of  France  has  published  a 
decree  w-hich  places  the  space-telegraph  system  es- 
tablished by  the  Department  of  ■Marine  at  the  sen- 
ice  of  the  general   public 
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The  recent — or  shall  we  say  the  present? — severe 
winter  has  directed  renewed  attention  to  the  possi- 
bilities of  electric  heating  in  thawing  out  frozen 
water  pipes.  We  have  been  somewhat  amused  to 
observe  that  several  of  our  contemporaries  have 
spoken  of  the  electrical  p'rocess  as  though  it  were 
some  new  discovery  or  application.  As  a  matter  of 
fact,  it  has  been  in  use,  more  or  less,  for  several 
years.  In  the  Western  Electrician  of  March  4,  1S99, 
we  published  an  article  on  "Thawing  Ice  in  Buried 
Pipes  by  Electric  Heat."  That  article  described, 
with  a  diagram,  the  plan  adopted  by  Mr.  Francis 
H.  Soden  of  Chicago,  a  well-known  electrical  engi- 
neer, who  at  that  time  laid  claim  to  being  the  first 
to  give  practical  demonstration  of  the  success  of  the 
system:  In  the  same  article  it  was  stated  that  Pro- 
fessor R.  W.  Wood  and  Professor  D.  C.  Jackson  of 
the  University  of  Wisconsin  appeared  to  have  ac- 
complished the  same  result  at  Madison  as  Mr.  Soden 
had  in  Chicago  without  knowing  of  his  work. 

Mr.  Soden  employed  alternating  current.  He  cut 
the  service  pipe  leading  into  a  building  and  attached 
one  wire  of  the  secondary  main  of  a  transformer  to 
the  street  end  of  the  severed  pipe,  the  other  wire  of 
the  circuit  being  connected  to  any  convenient  point 
of  the  water-pipe  system  exposed  on  the  street,  such 
as  a  fire  hydrant.  In  the  article  in  question  the 
details  of  the  system  are  given,  with  a  drawing.  We 
have  received  some  inquiry  this  winter  on  the  elec- 
trical method  of  thawing  ice  in  water  pipes  and  have 
referred- ".jU  applicants  to  this  article,  printed  five 
3'ears  a'go,  as  we  are  not  aware  that  anything  better 
on  the  subject  lias  been  published  since.  If  the  pres- 
ent weather  continues,  wc  may  have  to  republish  the 
article  in  full. 


In  considering  the  relatrvx  merits  of  steam  and 
electric  railways  the  problem  of  acceleration  occu- 
pies a  prominent  place.  It  is  generally  accepted  that 
a  stationary  power  house  equipped  with  all  modern 
economizing  methods  must  be  less  expensive  in  the 
supplj'  of  energ>-  than  where  the  same  demands  are 
provided  by  a  great  number  of  single  steam  units 
scattered  about  a  given  section  of  a  railway.  The 
greater  lle-xibility  of  the  electrically  driven  train, 
the  simplification  .of  switching  operations  at  termiiial 
stations,  and  the  increased  sneed  due  to  higher  ac- 
celeration, help  to  produce  a  balance  in  favor  of 
electric  traction  when  viewed  from  an  economical 
point  of  view.  In  a  recent  comparison  in  an  English 
journal  by  Messrs.  d'Alton  and  Mannheim,  who  con- 
sider typical  London  suburban  roads,  the  authors 
remark:  "If  it  were  possible  to  coast  a  train  to  a 
standstill,  and  not  to  brake  at  all,  then  no  energy 
would  be  lost,  and  the  total  of  energy  applied  during 
the  acceleration  period  would  be  equal  to  the  amount 
of  energy  necessary  imdcr  all  conditions  to  make 
the  run  in  that  time.  But  the  conditions  laid  down 
do  not  allow  such  an  ideal  run  to  be  made.  The 
speed,  and  consequently  the  kinetic  energy  stored 
to  make  the  run  in  the  specified  time,  is  too  great 
to  get  rid  of  this  kinetic  energy  simply  by  coasting. 
While  it  is  not  possible  to  utilize  the  total  amount 
of  kinetic  energy  necessary  for  acceleration,  it  is 
evident  that  enormous  differences  in  the  amount  of 
energy  to  be  applied  will  occur  according  to  the 
manner  in  w-hich  the  run  is  performed."  Some  com- 
parative examples  dealing  with  ideal  runs  made  by 
electric  motor  cars  and  steam  locomotives  under  pre- 
cisely similar  conditions  are  given,  and  in  every  case 
the  figares  favor  the  electrical  equipment.  This  is 
hardly  surprising,  but  it  is  gratifying  none  the  less, 
although  it  is  to  be  remembered  that  the  calculation 
is  on  an  assumed  basis  and  aiot  founded  on  a  record 
of   practical    tests. 


The  action  of  the  American  Society  of  Civil  Engi- 
neers in  deciding  by  the  emphatic  vote  of  1,139  to 
662  not  to  participate  in  the  union-engineering-build- 
ing project  made  possible  by  the  generous  offer  of 
Andrew  Carnegie  is  of  much  importance.  It  means 
that  the  plan  to  erect  a  building  to  house  the  four 
great  engineering  societies  in  New  York— the  Ameri- 
can Institute  of  Mining  Engineers,  the  American 
Society  of  Mechanical  Engineers,  the  American  In- 
stitute of  Electrical  Engineers,  and  the  American 
Society  of  Civil  Engineers— must  be  considerably 
modified  or  possibly  abandoned  altogether.  The 
.American  Society  of  Civil  Engineers  has,  no  doubt, 


March  19,  1904 

a  proper  appreciation  of  its  own  prestige  and  dig- 
nity. It  is  the  oldest  of  the  societies  named  and  has 
a  fine  building  of  its  own.  It  is  not  strange  that  it 
concluded  not  to  take  part  in  an  undertaking  by 
which,  in  some  measure,  it  might  lose  its  distinctive 
individuality.  Perhaps,  too,  the  society  rather  re- 
sented the  idea  of  being  patronized,  even  by  such,  a 
man  as  Mr.  Carnegie.  But  when  all  is  said  it  would 
appear  that  the  Civils  took  the  narrow  rather  than 
the  broad  view  of  the  situation.  We  believe  that  Mr. 
Carnegie's  offer  was  made  in  the  best  possible  spirit, 
with  a  sincere  desire  to  advance  without  any  prefer- 
ence or  discrimination  the  art  of  engineering  in  the 
United  States.  Unquestionably,  too,  a  union  engi- 
neering building,  such  as  the  one  planned,  would 
have  enhanced  the  standing  of  the  engineering  pro- 
fession in  this  country.  Such  being  the  case,  could 
not  even  such  an  important  body  as  the  American 
Society  of  Civil  Engineers  have  sacrificed  something 
of  its  pride,  of  its  independence,  perhaps,  for  the 
good  of  engineering  as  a  whole? 

[Since  the  foregoing  comment  on  the  action  of  the 
-American  Society  of  Civil  Engineers  was  written  a 
press  dispatch  from  New  York,  dated  March  isth, 
announces  that  Mr.  Carnegie  has  placed  at  the  dis- 
posal of  the  other  societies  named  and  the  Engineers' 
Club  $1,500,000  to  provide  funds  for  a  union  engi- 
neering building.  The  electrical,  mechanical  and 
milling  engineers  have  accepted  Mr.  Carnegie's 
benevolent  proposal  and  he  has,  it  appears,  increased 
his  original  proffer  by  50  per  cent.  Thus  the  project, 
will  be  carried  out,  although  it  is  still  to  be  re- 
gretted that  the  civil  engineers  have  elected  to  plow 
a  lonely  furrow.  It  is  said  that  the  new  building 
will  be  12  stories  high,  construction  to  be  begun 
this  year.] 


N.MURE  lovers  and  industrial  promoters  are  again 
at  loggerheads  over  the  diversion  of  the  water  of 
Niagara  Falls  for  power  purposes.  Recently  the 
president  of  the  Board  of  Commissioners  of  the 
State  Reservation  at  Niagara  appeared  before  a 
committee  of  the  New  York  state  Senate  to  protest 
against  a  bill  to  amend  the  charter  of  one  of  the 
power  companies,  giving  it  the  right  to  divert  water 
from  Niagara  River,  above  the  falls,  in  unlimited 
volume.  The  president  of  the  commission,  Mr. 
Charles  M.  Dow,  made  out  a  strong  case.  He  as- 
serted that  the  diversion  of  20  per  cent,  of  the  water 
of  Niagara  River  would  be  sufficient  to  render  the 
.■\merican  Falls  dry.  Qiarters  have  been  granted 
to  seven  corporations  to  take  water  from  Niagara 
River.  Some  of  these  corporations  are  limited  in 
the  amount  of  water  which  they  can  divert.  More 
are  unlimited.  One  limited  American  company 
alone  is  authorized  to  develop  200,000  horsepower, 
requiring  six  per  cent,  of  the  volume  of  the  river. 
With  a  similar  development  by  its  corresponding 
company  on  the  Canadian  side  the  flow  of  the  river 
will  be  diminished,  according  to  Mr.  Dow,  about  one- 
eighth.  A  similar  development  by  all  of  the  com- 
panies now  in  existence  would  rob  Niagara  of  one- 
third  of  its  volume  and  insure  the  obliteration  of  the 
American  Falls.  There  appears  to  be  no  limit,  said 
Mr.  Dow,  to  the  amount  of  water  which  the  two 
Canadian  corporations  are  authorized  to  use.  A  sin- 
gle section  of  the  whcelpit  of  the  Canadian  Niagara 
Falls  Power  Company,  now  under  construction,  will 
develop  50,000  horsepower,  and  it  is  said  that  the 
contracts  are  being  made  to  increase  the  development 
to  110,000  horsepower. 

One  cannot  help  a  sympathetic  feeling  toward  the 
attitude  assumed  by  the  protagonists  of  the  scenic 
attractions  of  the  Falls,  however  advantageous  may 
be  the  utilization  of  the  power  for  industrial  devel- 
opment. It  is  a  case  where  one's  reason  inclines  one 
way  and  one's  sentiment  the  other.  Even  electrical 
men  are  not  wholly  unsympathetic  when  they  are 
appealed  to  to  preserve  the  grandeur  and  beauty  of 
Nature,  although  one  of  the  greatest  of  their  number 
— Lord  Kelvin — did  say  that  it  would  be  better  for 
humanity  if  every  drop  of  Niagara  went  through 
waterwheels  to  drive  the  motors  of  industry  instead 
of  pouring  over  a  cliff  in  untamed  majesty.  But 
this  is  an  extreme  view.  Perhaps  the  State  Reserva- 
tion people  take  the  other  extreme.  We  hope  the 
future  is  not  as  dark  as  they  have  painted  it.  'We 
cannot  eat  our  cake  and  have  it  too  at  Niagara;  but 
considerable  water  can  still  be  diverted  and  yet  leave 
enough  for  a  wonderful  waterfall. 
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Renshaw    on    the   Alternating-current 
Motor. 

A  brief  account  of  the  proceedings  of  the  Chi- 
cago branch  of  the  American  Institute  of  Electrical 
Engineers,  held  on  March  8th,  was  given  in  the 
Western  Electrician  last  week,  as  was  also  the  paper 
read  at  that  meeting  by  W.  A.  Blanck.  Another 
who  read  an  interesting  and  valuable  paper  upon 
the  alternating-current  motor  for  street-railway  work 
was  Clarence  Renshaw  of  Chicago. 

The  real  source  of  economy  in  using  alternating- 
current  motors  for  street-railway  work,  as  stated 
by  Mr.  Renshaw  in  his  introduction,  lies  not  so 
much  in  the  efficiency  of  the  alternating-current  mo- 
tor and  its  cost,  which  are  mere  details,  as  in  the  fact 
that  through  their  agency  alternating  current  may  be 
used  for  traction  purposes.  By  the  use  of  alternating 
current  no  moving  machinery  is  necessary  for  trans- 
formation ;  great  ease  of  transmission  is  another 
factor  and  also  the  absence  of  electrolysis  in  city 
work  is  not  to  be  overlooked.  Constant  attendance 
at  points  where  the  transmission  voltage  is  reduced 
,^0., that. of  the  trolley,  as  is  necessary  in  systems 
using  'alternating-current  transmission  with  direct- 
current  distribution,  is  made  unnecessary  by  the 
alternating-current  motor.  At  the  same  time,  tliese 
advantages  may  be  derived  from  a  properly  con- 
structed alternating-current  motor,  which  may  also 
be  made  to  embody  the  characteristics  of  a  direct- 
current  series  motor,  so  long  thought  to  be  the  only 
one  possible   for  street-railway  work. 

Generally  speaking,  alternating-current  motors  for 
traction  work  may  be  divided  into  two  classes,  the 
straight  series  motor  and  the  transformer  series 
motor.  The  latter  type  may  again  be  divided  into 
two  distinct  types,  in  one  of  which  the  transformer 
is  entirely  outside  of  the  motor  and  in  the  other 
combined  with  the  motor.  This  last  type  is  known 
as  the  repulsion  motor.  In  the  straight  series  rriotor 
the  sum  of  the  voltage  across  the  field  plus  the 
voltage  across  the  armature  is  greater  than  the 
terminal  voltage.  Since  the  power  factor  is  repre- 
sented principally  by  the  armature  volts,  to  obtain 
a  high  power  factor  a  high  armature  voltage  should 
be  used  in  connection  with  a  low  field  voltage. 

The  armature  voltage  depends  upon  three  factors 
— the  speed,  the  number  of  armature  conductors  in 
series,  and  the  inductance  through  the  armature. 
With  a  given  inductance,  therefore,  a  lower  voltage 
is  obtained  by  decreasing  the  number  of  turns  on 
the  armature. 

In  the  transformer  type  of  motor  the  field  volts 
are  at  an  angle  of  90  degrees  from  the  transformer 
press.ure,  while  tjie  armature  electromotive  force  is 
in  phase"'  with  the  field  flux.  Therefore  the  trans- 
former voltage  opposes  the  voltage  generated  by 
rotation,  which  is  the  proper  condition,  the  flux  at 
starting  then  being  at  a  minimum  in  the  transformer 
and   at   a   maximum   in   the   field. 

In  the  repulsion  type  of  motor,  with  a  given  in- 
put the  torque  is  not  as  great  as  in  the  straight 
series  motor  because  the  inductance  in  the  trans- 
former, one  member  of  which  is  in  the  rotating  part 
of  the  motor  and  the  other  in  the  stationary  part,  is 
greater. 

In  the  building  of  alternating-current  motors  for 
street-railway  work  and  also  their  location  under 
the  car  especial  care  should  be  taken  that  the  in- 
sulation of  the  fields  be  as  near  perfect  as  possible, 
since  there  is  a  voltage  at  the  field  terminals  due  to 
the  transformer  action  of  the  field  coils  under  the 
influence  of  the  alternating  current.  For  this  rea- 
son, too,  the  voltage  at  the  motor  should  be  as  low 
as   possible. 

Mr.  Renshaw  in  his  discussion  rather  favored  the 
straight  series  type  of  alternating-current  motor  as 
compared  to  the  repulsion  type.  In  his  summary 
he  gave  as  the  three  principal  reasons  for  this  stand 
that;  first,  the  weight  is  less;  second,  there  is  less 
short-circuiting  current  in  the  armature,  and,  third, 
the    series   type   may   be    wound    for   lower   voltage. 

In  the  discussion  which  followed  the  paper  Mr. 
Summers  brought  up  the  question  of  the  possibility 
of  returning  current  to  the  line  by  the  use  of  the 
alternating-current  motor.  Mr.  Renshaw  said  this 
was  possible,  but  not  commercially  practicable.  The 
complications  which  arise  in  the  building  of  a  mo- 
tor to  accomplish  this  more  than  offset,  the  small 
amount  of  power  to  be  saved.  In  Switzerland, 
where  the  grades  are  exceptionally  steep,  power  is 
actually  returned  to  the  line  at  a  profit,  but  nowhere 
else  do  the  conditions  warrant  the  design  of  appa- 
ratus   for   this   purpose. 


Chicago  Street-railway  Situation. 

Pending  final  disposition  of  the  franchise  suit  in- 
volving the  city  of  Chicago  and  the  Chicago  City 
Railway  Company,  the  ordinances  of  the  company 
have  been  extended  until  January  i,  1905.  This  ac- 
tion was  taken  at  the  last  meeting  of  the  City  Coun- 
cil. The  suit  was  begun  before  Judge  Grosscup 
two  weeks  ago  with  a  hearing  on  the  claims  of  both 
sides  concerning  the  much-discussed  QQ-year  act. 
When  Judge  Grosscup  gives  his  decision  the  case  will 
be  appealed  for  final  hearing.  The  ordinance  pro- 
vides for  an  extension  of  the  Indiana  Avenue  trolley 
line  to  a  downtown  loop,  and  the  conipany  agrees 
to  pay  a  license  fee  of  $100  per  car  for  the  period. 
The  extension  permit  is  revocable  at  the  will  of  the 
council.  This  action  postpones  consideration  of  the 
company's  extension  ordinance  until  a  new  council 
Is  elected. 

A  considerable  change  in  the  management  of  the 
Chicago  City  Company  is  anticipated  as  a  result  of 
the  announcement  by  General  Manager  M'cCulloch 
of  his  acceptance  of  the  offer  to  go  to  St.  Louis. 
Mr.  McCulloch  will  probably  leave  within  30  days. 

The  Union  Traction  Company  Is  undergoing  an 
examination  before  Master  in  Chancery  Bishop  on 
behalf  of  the  city  on  the  allegation  by  certain  stock- 
holders that  the  receivership  proceedings  were  col- 
lusive between  the  street-car  company  and  the  Guar- 
antee Trust  Company  of  New  York.  Several  of  the 
company's  attorneys  have  been  closely  questioned 
as  to  how  the  proceedings  by  which  the  company 
was  placed  in  receiver's  hands  were  conducted. 

Improvements  and  extensions  are  also  under  way 
by  the  Union  Traction  Company.  Beginning  next 
Monday  through  service  between  the  North  Side  lim- 
its barns  and  Bowmanvllle  will  be  Inaugurated. 
By  this  change  residents  of  the  northwest  section 
of  the  city  will  be  able  to  ride  to  the  downtown 
district  without  transferring  to  and  from  the  cross- 
town  lines.  Receiver  John  C.  Fetzer  Is  now  working 
on  a  plan  to  run  the  North  State  Street  trolley  cars 
In  Lake  Street  to  Dearborn  and  to  obtain  the  right 
to  wire  Dearborn  Street  from  Randolph  to  Van 
Buren  so  that  the  horse  cars  to  Polk  Street  can  be 
abandoned. 

The  LTnlon  Traction  ComT3any  suffered  severely 
this  week  from  a  fire  which  destroyed  the  large  car 
barns  at  Nineteenth  and  Leavitt  Streets,  together 
with  2.1^0  cars.  The  direct  effect  will  not  be  felt  by 
the  public,  however,  until  summer,  as  all  but  eight 
were  open  cars.  With  the  unsettled  condition  of 
franchise  matters  and  the  possible  reconstruction  of 
the  entire  system,  it  is  a  matter  of  doubt  as  to  what 
will  be  done  to  handle  the  summer  traffic  with  a 
shortage  of  250  cars. 


Arrangements  for  the  National  Electric 
Light  Convention. 

Arrangements  for  the  twenty-seventh  convention 
of  the  National  Electric  Light  Association  to  be  held 
In  Boston  on  May  24th  to  27th  are  gradually  round- 
ing Into  shape  and  indications  already  are  bright  for 
a  successful  meeting.  President  Edgar  spent  several 
days  in  New  York  recently  looking  after  association 
affairs.  Mr.  Edgar  was  accompanied  by  past-Presi- 
dent James  I.  Ayer,  whom  he  has  been  fortunate 
enough  to  induce  to  act  as  chairman  of  the  entertain- 
ment committee.  This  committee  among  Its  other 
duties  will  have  charge  of  the  assigning  of  rooms  at 
the  Vendome,  which  is  to  be  the  headquarters  of  the 
association  ;  particulars  regarding  rates,  etc.,  will  be 
issued  soon.  As  many  delegates  prefer  to  stop  at 
a  smaller  or  quieter  hotel  than  that  selected  for 
convention  headquarters,  arrangements  will  be  made 
by  which  they  also  can  secure,  through  the  commit- 
tee, such  accommodations  as  they  prefer.  In  fact, 
hotel  arrangements  promise  to  be  more  systematic 
and  satisfactory  than  they  have  ever  been  before. 

A  preliminary  list  of  questions  for  the  Question 
Box  is  being  sent  out  by  Secretary  Davis.  There 
are  already  326  questions,  which  makes  a  list  nearly 
twice  as  large  as  the  complete  list  for  last  year's 
convention.  The  questions  have  been  classified  in 
sections  covering  the  following  subjects :  Central- 
station  buildings,  waterwheels,  waterpower,  etc. : 
feed  water,  purifying  compounds,  etc.;  fuel,  boilers; 
forced  draft,  blowers,  stacks,  etc.;  engines;  piping; 
heaters  and  heating  systems ;  pumps,  condensers ; 
dynamos  and  motors;  storage  batteries;  switchboard 
Instruments  and  station  wiring;  belts  and  shafting: 
oil  and  waste:  pole  lines  and  conduit  systems:  arc 
lamps;  incandescent  lamps;  transformers:  meters; 
management ;  miscellaneous. 


The  eighth  annual  meeting  of  the  National  Fire 
Protection  Association  will  be  held  in  the  rooms  of 
the  New  York  Board  of  Fire  L^nderwriters,  No.  32 
Nassau  Street,  New  York,  on  May  24th,  25th  and 
26th. 


Institute  Meeting  in  New  York. 

The  next  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  the  Chemists' 
Club  In  New  York  citi"-  on  March  25th.  Several 
interesting  papers  will  be  read  and  discussed.  The 
titles  of  the  papers  and  the  names  of  their  respective 
authors  follow:  '"The  Relative  Risk  of  Oil  and  Air- 
blast  Transformers,"  by  E.  W.  Rice,  Jr.,  Schenec- 
tady, N.  Y. ;  "L^se  of  Group  Switches  In  Large 
Power  Plants,"  by  Louis  B.  Stillwell,  New  York 
city :  "Oil  Switches  for  High  Voltages,"  by  E.  M. 
Hewlett,  Schenectady,  N.  Y. ;  "Terminals  and  Bush- 
ings for  High-pressure  Transformers."  by  Walter  S. 
Moody,  Schenectady.  N.  Y.  The  secretary  of  the 
Institute  is  Ralph  W.  Pope,  95  Liberty  Street,  New 
York. 


Death  of  John  B.  O'Hara. 

M'any  hearts  will  be  saddened,  many  eyes  will  be 
moistened,  by  the  news  that  John  O'Hara  is  dead. 
For  he  was  a  man  who  made  friends  and  kept  them. 
He  had  a  singularly  winning  nature;  he  was  kind; 
he  was  considerate;  he  delighted  in  making  others 
happy;  he  probably  had  not  an  enemy  in  the  world. 
In  mental  equipment  he  was  strong,  clear,  well  bal- 
anced; In  physical  organism,  alas!  he  was  not  so 
well  gifted.  His  body  was  not  equal  to  the  task 
of  sustaining  the  fine,  active  mind  through  a  long 
career.  He  had  had  a  weak  heart  for  years,  and 
it  was  a  valvular 
disease  of  that  organ 
that  caused  his  death, 
after  much  suffering, 
at  the  untimely  age 
of  38.  Coming  jtist 
four  weeks  after  the 
death  of  his  wife,  to 
whom  he  was  de- 
voted, Mr.  O'Hara's 
death  is  particularly 
pathetic. 

John  B.  O'Hara 
was  born  in  Roches- 
ter, N.  Y.,  December 
10,  1865.  He  died  in 
that    city    March    13,  — 

1904.      He     was      a  J^hn  b.  o'hara. 

bright,  precocious  boy,  the  delight  and  admira- 
tion of  his  teachers.  In  the  academy  which  he 
attended  he  published  a  little  paper;  the  boy  was 
father  of  the  man.  After  leaving  school  liis 
first  ventures  were  in  mercantile  pursuits,  but  he 
continued  to  study.  It  was  not  long  before  he 
gravitated  to  the  calling  for  which  he  was  pre- 
eminently fitted — journalism.  He  became  a  daily- 
newspaper  reporter  and  was  speedily  recognized  as 
one  of  the  best  In  Rochester.  E[Is  industry,  intel- 
ligence, unfailing  good  humor,  wide  acquaintance 
and  ability  to  keep  a  secret — O'Hara  never  betrayed 
any  man's  confidence — made  him  successful.  Poli- 
ticians trusted  him ;  public  officials  could  rely  on 
his  discretion;  everybody  liked  him. 

In  December,  1888,  at  the  suggestion  of  the  late 
John  W,  Dickerson,  Mr.  O'Hara  removed  to  Chi- 
cago and  became  associate  editor  of  the  Western 
Electrician.  The  transition  from  general  to  tech- 
nical journalism  is  not  always  a  success,  but  in  Mr. 
O'Hara's  case  it  was  entirely  so.  The  young  news- 
paper man  had  the  habits  of  a  student;  he  was  a 
keen  observer;  he  was  Interested  In  machinery;  he 
had  good  sense  and  good'  judgment.  He  not  only 
became  a  writer  of  strength  on  subjects  of  electrical 
interest — not  only  a  specialist  in  the  dissemination 
of  useful  information  on  the  science  of  electricity 
and  the  arts  affected  thereby — but  he  himself  con- 
tributed valuable -ideas  to  the  development  of  in- 
ventions about  which  he  was  consulted. 

The  readers  of  the  Western  Electrician  had  the 
benefit  of  Mr.  O'Hara's  talents  for  a  period  of 
nearly  11  years,  or  until  July  15,  1899.  In  that  time 
he  had  been  advanced  from  the  position  of  associate 
editor  to  that  of  managing  editor,  which  he  held 
when,  with  the  good  wishes  of  his  associates,  he 
resigned  from  this  journal.  During  this  time  he 
married  Miss  Margaret  Hickey  of  Rochester — a 
wittj',  sprightly,  light-hearted  girl,  who  became  a 
tender  and  loyal  wife.  Mrs.  O'Hara  died  on  Feb- 
ruary 14th  last,  less  than  a  month  before  her  hus- 
band. By  these  two  deaths  the  only  surviving  child 
of  this  marriage — a  charming  boy  of  eight  years — ■ 
becomes  an  orphan. 

Having  assumed  the  entire  management  of  a 
monthly  magazine  in  Chicago,  Mr.  O'Hara  threw 
himself  into  the  task  with  his  accustomed  sincerity 
and  earnestness.  He  undertoook  too  much,  how- 
ever, and  his  health  broke  down  under  the  strain. 
In  the  spring  of  1901  he  was  forced  to  lay  aside 
all  business  cares  by  an  attack  of  nervous  prostra- 
tion, and  he  spent  the  summer  and  early  autumn 
of  the  year  at  eastern  seaside  resorts  recuperating 
his  health.  Late  in  that  year  he  accepted  a  position 
ns  representative  of  the  Westinghouse  Companies* 
Publishing  Department  in  New  York  dty.  He  es- 
tablished his  family  in  that  city  and  something  less 
than  two  vears  ago  became  associate  editor  of  the 
Street  Railway  Journal — a  position  he  held  at  the 
time  of  his  death. 

Mrs.  O'Hara's  death  was  a  great  shock  to  her 
husband.  His  own  health  had  been  unsatisfactory' 
for  some  time.  He  accompanied  the  bodv  to  Roch- 
ester, but  was  too  ill  to  attend  the  funeral.  He  took 
to  his  bed  and  failed  steadily  until  the  end  came. 
Mr.  O'Hara  had  every  care,  but  he  suffered  greatly 
in  the  complications  which  accompanied  his  dis- 
order. But  although  pain  extorted  groans  of  agony 
from  his  lips,  he  looked  death  bravely  in  the  face, 
and  went  down  with  colors  fl3'ing — like  the  fine  fel- 
low and  true  man  that  he  was. 

Mr.  O'Hara  was  a  member  of  the  iCnight?  of 
Columbus  and  an  associate  member  of  the  American 
Institute  of  Electrical  Engineers.  He  was  buried 
in  Rochester.  The  accompanying  portrait  is  a  re- 
production of  a  photograph  taken  several  years  ago. 
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fiectiliferi;' 

i3V  Charles   F.   Burgess; 

To  torfect  or  redress  ah  alternating  current  5d 
that  it  may  serve  certairi  purposes,  stich  as  ctiargiiig 
storage  batterifes,  is  the  function  of  the  so-called 
alternatihg-curfent  rectifiei^.  The  perfectioii  of  thesfe 
devices  has  occupied  the  attention  of  various  engi- 
neers and  scientists  dufing  recent  years,  and  the 
progress  made  has  been  such  as  to  bring  the  sub- 
ject to  a  state  of  practical  importance  to  the  cen- 
tral-station  operators. 

A  rectified  current,  properly  speaking,  is  that  de- 
rived from  an  alternating  source  of  pressure  in 
which  both  halves  of  the  complete  alternating  cycle 
are  utilized.  The  ideal  rectified  curve  would  be 
produtled  by  inverting  the  lower  half  of  the  alt^f- 
iiating  Curve,  the  resultant  being  a  turye  of  uni- 
directional, jpulsating  nature.  The  tel^ih,  howevfef,  is 
sometimes  improperly  applied  to  the  interrupted 
pulsating  current  produced  by  suppressing  one-half 
of  each  cycle,  but  the  newest  and  most  improved 
rectifiers  utilize  the  complete  cycle. 

Rectifiers  may  be  divided  into  three  general  types^ 
mechanical,  vapor  and  electrolytic. 

Omitting  the  rotary  converter,  which  is  essen- 
tially a  direct-current  dynamo  driven  by  an  alter- 
nating-current motor,  and  is  not  a  rectifier,  in  the 
commonly  accepted  meaning  of  the  term,  the  me- 
chanical rectifiers  include  the  synchronously  driven 
rotating  reversing  switch,  and  the  vibrating  reverser 
in  which  the  contact  maker  is  nlaintained  in  syn- 
chronous vibration  by  energy  derived  from  the  al- 
ternating circuit.  The  destructive  sparking,  which 
it  is  almost  impossible  to  suppress,  and  the  tendency 
of  the  storage  battery  or  other  translating  device 
to  discharge  when  its  pressure  is  greater  than  the 
instantaneous  values  of  the  pulsating  rectified  pres- 
sure, have  prevented  these  devices  from  being  ex- 
tensively adopted,  in  spite  of  their  low  cost  as  com- 
pared with  the  rotary  converter.  A  vibrating  recti- 
fier was  advertised  not  long  ago  by  an  English 
manufacturer,  but  the  inertia  of  the  moving  part, 
together  with  the  objections  referred  to,  undoubt- 
edly will  prevent  this  from  being  of  value  except 
for  the  smallest  capacities. 

Certain  materials  have  been  discovered  which 
have  a  low  resistance  when  the  current  flows  in 
one  direction  and  an  extremely  high  value  when  the 
direction  of  the  current  flow  is  reversed.  Conduct- 
ors possessing  this  property  have  been  designated 
"asymmetric"  conductors.  It  is  this  property  that 
the  vapor  and  electrolytic  types  of  rectifiers  utilize. 

The  electric  arc  playing  between  carbon  terminals 
has  for  a  long  time  been  known  to  possess  the 
property  of  asymmetry,  but  not  in  sufficient  degree 
to  warrant  its  practical  application.  In  the  discovery 
of  the  so-called  "Edison  eflfect"  some  20  years  ago 
it  was  shown  that  a  rectified  current  could  be  ob- 
tained from  an  alternating  current  by  means  of  an 
extra  electrode  inserted  in  an  incandescent  lamp. 
Various  other  vapors  have  been  found  to  possess 
this  property,  the  most  pronounced  results  being 
those  recently  pointed  out  by  Mr.  Cooper  Hewitt 
in  his  remarkable  work  on  the  conductivity  of  mer- 
cury vapor.  In  this  Mr.  Cooper  Hewitt  has  demon- 
strated the  possibility  of  utilizinff  the  mercury-vapor 
conductor  in  the  construction  of  a  rectifier  or  con- 
verter having  an  efficiency  of  98  per  cent,  and  above. 
His  apparatus  is  remarkable  in  its  large  amount  of 
energy  converted  per  unit  of  weight  and  volume 
and  also  for  the  high  efficiency,  which  can  scarcely 
be  approached  by  any  other  form  of  electrical  con- 
verting apparatus.  At  present  these  converters  are 
apparently  in  the  development  and  experimental 
stage,  but  hold  out  great  promise  as  a  successful 
rectifier  for  various  classes  of  service. 

Though  for  the  last  20  years  it  has  occupied  a 
prominent  place  in  scientific  and  technical  literature, 
the  third  class,  or  the  electrolytic  rectifier,  has  only 
recently  been  placed  upon  the  market  in  this  country. 
This  form  of  rectifier  is  sometimes  designated  as 
an  electrolytic  valve,  and.  as  such,  has  an  analoey 
in  the  hydraulic  check-valve,  which  automatically 
allows  water  to  flow  freely  through  a  pipe  in  one 
direction,  but  prevents  its  passage  in  the  opposite 
direction.  The  discovery  upon  which  the  electrolytic 
rectifier  of  to-day  is  based  was  made  a  half  century 
ago,  when  it  was  found  that  aluminum,  in  certain 
solutions,  possesses  the  property  of  opposing  in  a 
high  degree  the  passage  of  the  current  from  it  to 
an'  electrolyte,  and  of  freely  allowing  its  passage 
in   the  opposite  direction. 

It  will  be  evident  that  the  efficiency  of  such  an 
electric  valve  must  depend  upon  the  r_aniditv_  with 
'.vhich  it  acts,  upon  the  completeness  with  which  it 
stops  the  flow  of  current  in  the  one  direction,  and 
upon  the  high  conductivity  which  it  allows  for  the 
passage  in  the  reverse  direction.  With  the  commer- 
cial frequencies  now  employed,  of  from  2,!;  to  over 
TOO  per  second,  it  is  evident  that  this  valve  must 
act  with  great  rapidity.  Without  going  into  details 
as  to  this  factor,  or  the  method  of  determin- 
ing it.  I  may  state  that  an  investigation  of  this 
question  in  our  laboratory  has  shown  that  an 
aluminum  plate  immersed  in  a  sodium-nitrate  elec- 
trolyte required  about  one  eleven-hundredth  of  a  sec- 
ond for  closing  the  "electrical  valve"  at  each  re- 
versal of  pressure. 

There  are  many  solutions  which,  in  contact  with 
aluminum,  allow  this  electrolytic-valve  action  to  be- 

I.  A-paoer  read  before  the  Northwestern  Electrical  Associa- 
tion at  Milwaukee.  January  21.  1004.  The  author  is  professor  of 
electrical  eneineerina  at  the  University  of  Wisconsin, 


^  cJDfne  manifest.  Sbme  solutions  are  naturally  more 
fcjificlent  than  its  othfefS;  .and  it  Is  to  the  study  of 
the  relative  behavior  df  difleffent  ihtlterlais  that 
mtisl  attentidn  has  been  givfcii  during  the  laSt  te* 
years. 

Although  extravagant  claims  have  b^eh  ifiade  frdfri 
time  to  time  as  regards  efficiency,  durability  £(n<i 
other  factors,  these  claims  have  almost  invariably 
failed  of  realization  under  practical  conditions,  arid 
it  is  only  recently  that .  ifnpf ovements  have  brought 
the  working  efficiency  of  the  apparatus  pp  td  i  point 
where  it  can  be  used  cdmniercially.  It  is,  not  y^t 
all  that  rriay  be  desired,  but  for  certain  classes  of 
work,  such  as  charging  small  storage-battery  equip- 
ments,   it   offers    decided   advantages. 

Among  these  advantages  which  have  made  the 
electrolytic  rectifier  an  attractive  problem  for  study 
and  investigation  are  the  following:  In  possessing 
no  rndyihg  parts,  it  is  a  close  approximation  to  the 
static  alterhating-curfent  ti^anSfofmer,,  i-equiring  little 
or  no  attention  during  operation.  The  materials  df 
which  it  is  constructed  are  cheaj)  and  the  total  cost 
should  be  lower  than  that  Of  the  ordinary  traiis- 
former  for  equivalent  outputs.  The  electrolytic  rec- 
tifier has  a  high  power  factor,  tt  requires  little  or 
no  abnormal  rush  of  starting  current.  It  has  in  its 
present  condition  an  efliciency  in  the  neighborhood 
of  50  per  cent.,  and,  what  rnakes  it  especially  de- 
sirable for  a  certain  class  of  work,  is.  that  it  can 
be  made  in  small  sizes  at  such  a  cost  as  will  permit 
its  general  use  where  small  storage  batteries  are  to 
be  charged  from  alternating-current  circuits.  Where 
direct-current  circuits  are  available,  and  two  of  three 
or  more  storage  cells  ate  to  be  charged  from  them, 
the  cottimoh.  though  wasteful  method,  is  to  connett 
the  batteries  in  series  w-ith  a  suitable  resistance. 
With  the  electrolytic  rectifier,  advantage  may  be 
made  of  pressure  transformation  rather  thai!   rhBo- 


FIG.     I.        SINGLE-CELL    ELECTROLYTIC    RECTIFIER,     lo    A.M- 
PERES    AT    30    VOLTS. 

static  control,  thus  effecting  a  large  saving  in  the 
power  consumption. 

The  electrolytic  rectifier  has  'certain  limitations, 
one  of  which  is  that,  for  a  single  cell  a  pressure 
much  greater  than  50  or  60  volts  cannot  be  main- 
tained at  a  high  efficiency ;  and  where  higher  pres- 
sures are  necessary,  two  or  more  cells  must  be  op- 
erated in  series. 

Tests  which  have  been  made  in  our  laboratories 
on  the  efficiency  of  a  large  number  of  electrolytic 
rectifiers  of  various  types  have  shown  that  the  best 
of  them  operate,  under  practical  working  conditions, 
at  an  efficiency  between  50  and  60  per  cent.  Tests 
on  various  sizes  of  a  certain  type  of  rectifier  have 
shown  that  this  efficiency  is  practically  constant,  re- 
gardless of  size,  and  in  this  respect  the  rectifier  dif- 
fers materially  from  most  types  of  electrical  appa- 
ratus, where  the  efficiency  usually  Increases  in  value 
as  the  size  of  the  outfit  is  increased.  While  the 
efficiency  of  the  rectifier  is  such  as  to  enable  it  to 
compete  very  satisfactorily  with  a  motor-dynamo  or 
similar  form  of  charging  device,  when  small  outputs 
are  required,  for  larger  equipments  of,  say,  five  to 
10  kilowatts,  the  advantage  of  efficiency  Is  in  favor 
of  the   latter   device. 

The  electrolytic  rectifier  will  not  operate  indefi- 
nitely without  attention,  for  there  is  a  tendency  to 
electrolytic  decomposition;  for  the  liquid  to  evap- 
orate, and  for  the  electrocles  themselves  to  undergo 
a  certain  corrosion  wdiich  requires  their  replacement 
after  certain  intervals.  With  certain  forms  of  cells, 
however,  this  corrosion  and  the  amount  of  attention 
made  necessary  may  be  rendered  so  small  as  to  offer 
little  ground  for  practical  objection.  In  some  ex- 
tensive tests  on  a  form  of  rectifier  devised  in  our 
laboratory  we  have  found  that  the  total  cost  of 
maintaining  the  apparatus  in  working  condition  may 
be  covered  by  a  small  fraction  of  a  cent  a  kilowatt- 
hour,  and  the  amount  of  attention  is  limited  to  a 
few  minutes  once  in  each  10  hours  of  continual  op- 
eration. 

Another  limitation  of  the  rectifier  is  due  to  the 
pulsating  nature  of  the  rectified  current.  Pulsations 
of  the  current,  while  interfering  in  no  way  with 
its  use  for  charging  batteries  or  for  other  electrolytic 
work,  mav  produce  a  humming  sound  and  heating, 
due  to  eddy  current,  in  motors  which  are  operated 
by  this  current.  There  is  also  produced  a  very  un- 
desirable humming   sound  In  telephone  lines    virhich 


are  operated  from  batteries  simultaneously  under 
charge  by  this  pulsating  current. 

In  taeasurittg  the  efficiency  and  investigating  the 
proi)erties  of  this  new  t^pe  Of  apparatus  certain 
peculiarities  becotrle  rnaHiffest.  On  atterriptlng  tq 
measure  the  oiitput  df  these  rectifiers  by  thfe  us€  tjf 
direct-ciirfeht  ahihieterS  and  voltriietefs,  and  itiulti  • 
plying  the  readings  thuS  produced  tp  give  the  watts, 
a  value  considerably  at  variance  with  thfe,  true  yalufe 
may  be  obtained,  on  account  of  the  failure  of  trie 
ordinary  type  of  .instruments  to  properly  recbi'd  tht 
current  having  this  peculiar  pulsating  nature.  The 
wattmeter^  however,  will  give  more ,  nearly  correct 
indications,  and  the  efficiency  should  be  properly 
deterinined  by  wattmeter  readiiigs  on  each  side  of 
the  rectifier  outfit.  It  might,  at  first  sight,  seem 
rather  startling,  after  measuring  the  rectified  pres- 
sure by  means  of  a  direct-current  voltmeter  and 
obtaining  a  reading  of,  say,  25  volts,  to  find  that,  when 
connecting,  a  28  or  30-yolt  storage  battery  to  the  ter- 
minals, a  charging  current,  will  flow.  This,  of  course, 
is  due  to  the  fac,t  that  the  voltmeter  indicates  only 
average  values  of  current,  while  at  certain  pdrtioris 
of  the  current  wave,  the, pressure  considerably  e,^- 
ceeds  this  value..  It  Is  while  the  pressure  is  at  the 
maximum  that  the  storage  battery  in  the  above  In- 
stance will  be  charged.  ,  ,    . 

Electrolytic  rectifiers  may  properly  be  subdivided 
into  two  classes,  one  in  which  an,  aqueous  solution 
is  employed,  and  another  in  which  use  is  made  of 
the  non-aqueous  or  fused  electrolyte.  It  has  been 
found  that  certain  soluble  phosphates,  borates,  tar- 
trates, sulphates  and  various  other  materials,  when 
placed  in  water  to  a  suitable  density,  will  cause 
aluminum  to  develop  the  valve  action,  It  has  also 
been  found  that  jn  most  of  these  solutions  If  the 
temperature  is  allowed  to  rise,  beyond  30° ,  or  40° 
C.  a  marked  decrease  in  efficiency  results,  aha 
it  Is,  therefore,  necessary  in  cells  of  any  con- 
siderable size  to  use  a  cooling  device  in  which  the 


FIG.     2.       DOUBLE-CELL    ELECTROLYTIC    RECTIFIER,     50    AM 
PERES    AT    50    VOLTS. 

cell  is  kept  at  a  low  temperature,  either  by  flowing 
water  or  circulating  air. 

Mr.  Carl  Hambuechcn  of  the  University  of  Wis- 
consin has  discovered  that  aluminum  acts  most  effi- 
ciently as  an  asymmetric  conductor  when  placed  in 
molten  sodium  nitrate,  or  certain  other  similar  salts. 
l^'non  this  discovery  is  based  the  second  class  of 
electrolytic  conductors,  or  those  which  employ  the 
fused  electrolyte.  An  average  efficiency  of  from  to 
to  30  per  cent,  higher  than  that  of  the  aqueous  typ^ 
may  be  maintained  with  the  fused  salt,  on  account 
of  the  more  efficient  valve  action  of  the  aluminum 
and  the  lower  resistance  of  the  electrolyte.  It  has 
a  further  advantage  in  that  the  development  of  heat 
is  utilized,  inasmuch  as  it  tends  to  keep  the  material 
in  a  condition  of  fusion  and  at  a  high  degree  of 
conductivity,  while,  with  the  aqueous  type,  the  ele- 
vation of  temperature  bevond  30°  or  40°  C.  causes 
such  a  rapid  decrease  in  efficiency  that  artificial  means 
are  necessary  for  dissipating  the  heat. 

\yit_h  the  fused  salt  the  temperature  of  operation 
is  limited  to  the  degree  of  heat  at  which  evaporation 
and  decomposition  of  the  electrolyte  begins,  and 
this  point  being  over  350°  C.  allows  a  fairly 
high  rate  of  radiation  by  simply  exposing  the  cell 
to  the  air.  This  fact,  together  with  the  high  con- 
ductivity of  the  fused  salt,  enables  a  large  output 
per  unit  of  weight  and  volume  of  the  cell  to  be 
attained. 

The  essential  parts  of  this  rectifier  [see  Figs,  i 
and  2]  consist  in  a  specially  wound  transformer  or 
auto-transformer,  which  allows  connection  to  a  no- 
volt  or  other  convenient  source  of  alternating  sup- 
ply. This  transformer  has  various  terminals  by 
means  of  which  the  ratio  of  transformation  and.  con- 
sequently, the  pressure  of  the  rectified  current  may 
be  regulated,  thus  avoiding  rheostat  control.  Con- 
nections are  made  also  from  the  windings  of  the 
transformer  to  two  aluminum  elctrodes  and  an  iron 
electrode.  The  electrodes  are  contained  in  an  alumi- 
num case  surrounded  by  an  asbestos  cover,  passing 
through  and  beiner  held  in  place  by  a  stone  top. 

When  the  rectifier  is  not  in  use.  the  electrolyte  is 
perfectly  solid  and  non-conductive,  but  by  passing 
a  low-voltage  and  high-volume  alternating  current 
lengthwise  through  the  iron  electrodes  for  four  or 
five  minutes,  the' cell  is  brought  into  working  con- 
dition, after  which  the  heating  current  is  switched 
off  and  the  cell  is  maintained  at  the  desired  work- 
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ing  condition  by  the  natural  heat  losses  when  operat- 
ing within   25   per   cent,   of   the  normal   load. 

With  aluminum  electrodes  two  by  one  by  one- 
eighth  inches  the  normal  load  is  10  amperes,  at 
a  rectified  pressure  of  25  to  30  volts.  The  current 
may  be  several  hundred  per  cent,  higher  than  this 
value  for  a  short  time  without  detriment,  and  a  50 
per  cent,  overload  causes  excessive  heating  and 
vaporization  of  the  salt  only  after  several  hours'  run. 
The  total  weight  of  an  outfit  of  this  capacity  is 
about  30  pounds,  most  of  which  is  in  the  transformer. 

All  the  attention  which  the  device  requires  is  the 
addition,  once  in  each  day  of  operation,  of  a  small 
amount  of  salt  in  the  form  of  sticks,  which  are  in- 
troduced through  an  opening  in  a  stone  cover.  This 
salt  is  added  for  the  purpose  of  supplying  electrolyte 
losses  by  vaporization,  and  neutralizing  the  tend- 
ency of  the  electrolj'te  to  become  alkaline  by  the 
decomposition  effect   of  the  current. 

By  thus  maintaining  the  salt  in  working  condi- 
tion, aluminum  electrodes  have  been  operated  for 
over  Soo  hours  without  excessive  corrosion,  and  the 
iron  electrodes  last  a  considerably  longer  time.  Esti- 
mates of  the  cost  of  the  additional  salt  and  the  re- 
newal of  electrodes  place  the  figure  at  below  three- 
tenths  of  a  cent  a  kilowatt-hour. 

The  electrolytic  rectifier,  in  its  present  stage  of 
development,  is  an  apparatus  of  interest  and  value 
to  the  central-station  manager  as  well  as  to  the 
large  number  of  customers  who  desire  to  obtain 
from  existing  alternating-current  systems  current 
for  their  electric  automobiles  or  for  storage  batteries 
used  for  other  purposes. 

If  it  comes  into  extensive  use,  some  interesting 
problems  will  be  presented  to  the  central-station 
manager.  The  customer  who  connects  his  rectifier 
to  the  regular  lighting  circuits  pays  a  high  price 
for  his  power.  It  is  doubtful  whether,  even  at  this 
rate,  such  a  load  is  a  desirable  one  from  the  station 
standpoint,  on  account  of  its  intermittent  nature,  and 
its  interference  with  the  regular  lighting  service. 
The  management,  however,  could  well  afford  to 
encourage  the  use  of  the  rectifiers  in  the  daytime 
to  the  extent  of  giving  reduced  rates  for  that  portion 
of  the  day  when  the  tax  on  the  lighting  circuits  is  at 
the    minimum. 

The  improvements  in  quality  and  price  of  storage 
cells,  and  the  many  new  uses  for  them,  tend  to  in- 
crease the  importance  of  any  device  which  will  en- 
able them  to  be  charged  from  alternating  circuits, 
and  the  rectifier  may  serve  not  only  to  add  to  the 
accommodation  which  can  be  offered  to  the  cus- 
tomers, but  also  to  afford  an  additional  market  for 
the  central-station   product. 

Discussion   (in  abstract.) 

George  Cutter,  Chicago :  I  have  a  transformer  in 
my  house,  giving  me  no  volts  on  a  6o-cycle  circuit, 
and  I  wish  to  charge  a  small  storage  battery,  and 
would  like  to  know  if  I  do  not  use  the  device  more 
than  once  a  week  or  two,  if  I  would  still  have  to 
attend  to  it  every  day;  or  if  it  merely  needs  atten- 
tion once  in  so  many  hours  of  service,  and  then  can 
stand  idle  for  a  long  while  without  attention?  And 
also,  can  I  connect  onto  my  lighting  circuit  just 
inside  of  my  meter? 

Professor  Burgess :  Where  the  cell  is  not  in  op- 
eration, of  course,  no  change  or  deterioration  can 
take  place  in  it.  So  the  addition  of  this  salt,  in  the 
form  of  sticks,  is  made  after  every  10  hours  of 
continual  operation.  This  particular  device  was  de- 
signed to  connect  on  to  any  lighting  outfit ;  it  would 
be  placed  inside  of  the  meter. 

George  W.  Colles,  Milwaukee:  I  would  like  to 
ask  if  Professor  Burgess  can  tell  us  something  about 
what  has  been  actually  done  in  this  country  toward 
introducing  rectifiers,  or  whether  anything  has  been 
done  at  all  in  putting  them  into  use  on  a  reasonably 
large  scale  to  take  the  place  of  rotary  converters 
or  motor-generators ;  and  whether,  on  the  other 
hand,  anything  has  been  done  on  a  small  scale? 

Professor  Burgess :  As  far  as  the  electrolytic 
rectifier  is  concerned,  I  do  not  look  for  any  great 
success  in  sizes  beyond  one  kilowatt,  as  the  efficiency 
is  against  them.  . 

As  far  as  the  future  of  the  rectifier  is  concerned, 
it  seems  to  me  that  this  work  of  Cooper  Hewitt  is 
the  most  promising.  He  has  demonstrated  that  you 
can  get  an  efficiency  as  high  as  pS  per  cent,  by  meth- 
ods which  do  not  seem  to  allow  of  any  dispute.  I 
have  seen  one  of  his  outfits  in  operation,  and  it 
certainly  showed  remarkable  efficiency  and  economy. 
But  it  is  not  yet  on  the  market  as  a  converter,  and 
I  do  not  know  that  they  are  making  any  promises 
as  to  when  it  will  be  on  the  market.  From  an  ex- 
perimental standpoint  it  is  a  very  satisfactory  device. 

Mr.  Cutter:  Am  I  to  understand  that  this  elec- 
trolytic rectifier  works  by  sifting  out  half  of  the 
current,  that  is,  does  it  let  through  that  which  goes 
one  way  and  sift  out  that  which  would  go  the  other 
way — is  that  the  idea? 

Professor  Burgess :  Not  exactlv.  One  electrode 
sifts  out  one  half  and  the  other  electrode  the  other 
half,  and  then  they  join  them  together. 

Mr.  Cutter :  I  wanted  to  say  that  while  T  am  not 
famiHar  with  operating  central  stations,  I  believe 
that  there  is  a  great  future,  from  the  central-station 
standpoint,  for  an  apparatus  of  this  sort.  I  am  a 
firm  believer  in  the  wide  use  of  small  electric  auto- 
mobiles, little  runabouts  for  professional  men  and 
ladies.  In  my  case,  for  instance.  I  bought  a  little 
electric  runabout-  Our  lighting  current  is  60-cycIe 
alternating,  so  I  bought  a  little  motor-generator  set 
to  charge  the  storage  battery  of  my  automobile.     I 
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had  a  capacity  of  60  volts,  with  maximum  of  10 
amperes.  The  usual  charging  current  was  about 
30  to  35  volts.  The  device  cost  me,  installed,  about 
$250,  and  weighed  700  or  Soo  pounds,  and  was  quite 
a  good  deal  of  apparatus  to  take  care  of.  We  had 
not  run  it  long  before  we  got  out  of  oil  in  one  of 
the  bearings,  and  had  to  send  it  to  the  machine  shop 
for  repairs.  When  I  compare  that  device  with  this 
I  am  struck  with  the  simplicity  and  superiority  of 
the  rectifier  in  question.  The  other  one  was  so 
cumbersome  as  to  prohibit  its  use  in  my  automobile 
for  pleasure,  and  I  sold  it.  This  rectifier  would 
have  enabled  me  to  keep  my  little  electric  runabout 
for  the  madame  to  use  around  home,  and  I  believe 
that  the  central-station  people  would  do  well  to 
keep  thoroughly  in  touch  with  those  devices  for  that 
purpose,  if  for  nothing  else,  and  I  think  they  can 
add  very  materially  to  their  revenue  by  it. 

V.  R.  Lansingh,  Chicago :  Would  the  weight  of 
that  apparatus  be  so  great  as  to  prohibit  its  use  in 
the  automobile  itself?  Could  it  not  be  put  in  the 
machine  itself,  so  that  the  batteries  could  be  charged 
almost  anywhere  from  an  alternating  current? 

Professor  Burgess :  That  is  one  of  the  points 
which  seems  to  be  in  favor  of  this  type  of  rectifier. 
The  weight  of  this  outfit  is  28  pounds  for  a  300-watt 
apparatus.  I  made  one  that  delivered  50  amperes  at 
60  volts,  for  charging  an  electric  launch,  which 
weighed  about  90  pounds.  Now,  the  principal  part 
of  the  weight  is  in  the  transformer,  and,  of  course, 
for  short  charging  service  you  can  make  a  trans- 
former a  good  deal  lighter  than  it  is  ordinarily 
made,  because  you  do  not  care  if  you  do  heat  it 
up  some.  So,  it  seems  to  me,  it  is  entirely  feasible 
to  construct  a  device  which  can  be  carried  around 
with  your  automobile.  I  do  not  know  if  it  has  been 
done  as  yet,  but  it  seems  to  me  entirely  practicable. 

F.  W.  Bowen,  Kenosha,  Wis. :  It  looks  to  me  as 
though  any  proposition  of  this  kind  necessarily  must 
be  viewed  from  the  commercial  side,  and  I  want  to 
ask  the  professor  a  question.  I  heard  him  mention 
a  moment  ago  an  efficiency  of  about  50  per  cent. 
Now,  from  that  should  I  be  led  to  understand  that 
you  could  get  the  necessary  direct  current  out  of 
double  the  price  you  paid  for  your  alternating  cur- 
rent per  kilowatt? 

Professor  Burgess:     Yes,  sir. 

Mr.  Cutter:  That  little  motor-generator  set 
which  I  bought  gave  me  about  60  per  cent — the  man- 
ufacturers only  claimed  that  much — but  what  I  got 
I  don't  know.  What  do  I  care  for  the  difference 
between  60  and  50  per  cent.,  for  my  automobile 
charging? 


Allis-ChalmerS" Bullock    Combination. 

Further  details  of  the  Allis-Chalmers-Bullock  com- 
bination are  to  the  effect  that  the  Allis-Chalmers 
Company  of  Chicago  has  entered  into  an  agreement 
with  the  Bullock  Electric  Manufacturing  Company  of 
Cincinnati,  whereby  the  business  of  the  two  com- 
panies will  hereafter  be  carried  on  as  that  of  a  single 
interest.  The  business  of  the  Bullock  company  will 
be  conducted  as  heretofore  by  its  present  manage- 
ment under  the  form  of  a  new  Bullock  Electric  Man- 
ufacturing Company,  organized  under  the  laws  of 
the  state  of  Ohio,  with  George  Bullock  as  president 
and  Joseph  S.  Neave  as  vice-president  and  all  the 
present  officers  of  the  Bullock  Electric  Manufacturing 
Company  of  New  Jersey. 

In  addition  to  its  well-known  line  of  electrical  ma- 
chinery the  Bullock  company  has  also  developed  a 
full  line  of  street-railway  motors.  Extensive  addi- 
tions to  its  shops  are  now  being  contracted  for. 
These  will  add  another  shop  to  the  already  large 
number  of  shops  at  East  Norwood.  Ohio.  The  new 
building .  will  contain  about  40,000  square  feet  of 
space. 

The  Allis-Chalmers-Bullock  combination  of  indus- 
tries will  enable  either  company  to  bid  upon  com- 
plete power  plants,  whether  driven  by  steam,  water- 
power  or  gas.  and  supply  not  only  the  prime  movers 
but  a  comolete  outfit  of  electrical  apparatus  from 
generators  to  motors  either  for  factory,  street  car, 
or  interurban  work,  as  well  as  large  electrical  loco- 
motives, which  will  take  the  place  of  the  present 
steam  locomotives  on  the  steam  roads. 

The  capital  stock  issue  of  the  AlHs-Chalmers  Com- 
pany is  $36,250,000  and  of  the  Bullock  company 
$3,600,000,  making  a  combined  capital  of  $39,850,000. 
The  total  number  of  employes  of  the  combined  com- 
panies amounts  to  over  8,700  men.  Under  the  terms 
of  the  agreement  the  payment  of  the  six  per  cent. 
interest  on  the  Bullock  company's  preferred  stock  is 
guaranteed. 


New  Surface-contact  Railway  System  in 
Indiana. 

The  new  Wabash  and  Rochester  interurban  line 
now  being  constructed  in  Indiana  will  make  use  of  a 
system  of  surface-contact  which  has  not  as  yet  re- 
ceived practical  trial,  although  the  device  has  been 
patented  for  some  time.  The  feed  wires  are  to  be 
buried  beneath  the  ground  beside  the  track.  At 
intervals  of  18  feet  the  feed  wire  is  tapped  with 
short  copper  wires  working  in  sockets,  the  upper 
ends  of  which  are  fitted  "with  a  hinge  cap.  The 
place  of  the  ordinary  trolley  pole  is  taken  bj-  a  long 
magnetized  steel  bar  beneath  the  car.  As  this  bar 
extends  over  the  short  copper  wires  the  caps  are 
drawn  open  by  the  magnetic  pull  of  the  bar  and  the 
wires  drawn  up,  forming  a  circuit  with  the  bar  and, 
consequently,    with    the    motors    in    the    car. 


Portable  Voltage  and   Series  Trahfe= 
formers. 

In  checking  and  testing  electrical  instfuments  with 
the  use  of  the  ordniary  appliances  the  standards  often 
introduce  sources  of  error  and  make  it  impossible 
to  certify  absolutely  to  the  accuracy  of  the  results 
obtained.  In  fact,  the  greater  number  of  the  errors 
and  discrepancies  in  tests  can  be  traced  directly  to 
lack  of  legibility  of  standards  and  to  variations  in 
the  different  instruments. 

Manifestly  the  ideal  instrument  either  for  taking 
measurements  or  for  making  comparisons  with  other 
measuring  devices  is  one  which  will  combine  a  great 
degree  of  legibility  with  a  capacity  for  all  ranges  in 
which  readings  are  to  be  taken,  and  any  means  by 
which  these  characteristics  can  be  imparted  to  the 
instruments   now   in   service  is  of  practical  value. 

The  best  method  for  accomplishing  the  desired  re- 
sult is  by  the  use  of  transformers  which  will  adapt 
the  voltage  or  current  to  be  measured  to  the  ca- 
pacity of  the  instrument  to  be  used,  adopting  a  ratio 
which  will  permit  readings  to  be  taken  from  the 
most  legible  portions  of  the  scale.  By  this  means 
any  difficulty  in  readings  is  obviated,  uniform  ac- 
curacy at  all  capacities  is  assured,  and  a  single 
voltmeter,  ammeter  and  wattmeter  will  fulfill  all  the 
requirements   of  the   most  exacting  service. 

Portable  series  and  voltage  transformers  made  by 
the  Westinghouse  Electric  and  Manufacturing  Com- 
pany are  especially  designed  for  this  work  and  are 
admirably  adapted  for  the  purpose.  They  are  care- 
fully made,  the  ample  insulation  and  generous 
amount  of  iron  and  copper  used  reducing  to  a  mini- 
mum the  error  of  transformation.  They  are  de- 
signed to  give  accurate  ratios  at  the  load  which  will 
normally  be  imposed  on  the  secondary  by  the  ordinary 
type  of  portable  instruments,  the  output  of  the  voltage 
transformer  being  about  ,15  ampere  and  the  maxi- 
mum voltage  across  the  secondary  of  the  series 
transformer  being  about  three  volts. 

The  series  transformer  is  made  in  two  types.  One 
is  designed  for  primary  currents  up  to  100  amperes, 
the  ratio  being  changed  by  plugs,  somewhat  as  in  the 
Wheatstone  bridge.  In  the  other  type,  which  is 
designed  for  larger  capacities,  there  is  a  circular 
opening  through  the  transformer,  and  the  conductor 
IS  passed  through  this  opening,  forming  the  primary. 
In  this  type  the  ratio  is  changed  by  the  number  of 
turns  made  by  the  conductor,  passing  it  through  the 
aperture  once,  giving  a  ratio  of  400  to  5,  twice  a 
ratio  of  200  to  5,  and  four  times  a  ratio  of  100  to  5. 

These  voltage  transformers  are  furnished  in  vari- 
ous capacities  up  to  750  volts  primary,  the  standard 
secondary  voltage  at  the  maximum  primary  voltage 
being  150  volts.  The  terminals  on  the  primary  are 
arranged  so  that  a  number  of  primary  voltages  may 
be  obtained,  although  they  are  not  usually  required 
in  a  great  range  of  capacities,  as  is  the  case  with 
series  transformers.  The  transformers  are  mounted 
m  finely  finished  mahogany  cases  with  carrying 
handles.  The  terminals  of  the  voltage  transformers 
and  the  plug  contacts  of  the  series  transformers  are 
protected  by  a  cover,  which  for  convenience  in  use  is 
made  removable. 


Hydro-electric  Developments  in  Austria. 

The  British  consul  at  Triest  reports  that  the 
Kerka  (Dalmalia")  electricity  works,  developing 
20.OCO  horsepower,  will  be  opened  soon.  A  great  part 
of  the  power  generated  will  be  transmitted  to  Se- 
benico.  where  a  calcium  carbide  works  has  been 
erected.  The  transmission  line  will  be  7V2  miles  long. 
The  central  station  at  Jaruga  contains  two  3.500- 
horsepower  sets,  and  it  is  anticipated  that  the  annual 
production  of  carbide  will  be  5,000  tons.  The  con- 
sul states  further  that  the  comoany  formed  for  the 
utilization  of  wateroower  of  Dalmatia,  under  the 
name  of  the  Societa  Romana,  has  also  commenced 
operations  on  the  Manoilovac  waterfall,  from  which 
it  is  hoped  that  25.000  horsepower  will  be  obtained. 
There  will  be  altogether  30.000  horsepower  from  the 
four  Kerka  falls,  and  the  annual  production  of  cal- 
cium carbide  will  be  30,000  tons.  The  electric  works 
will  when  completed  absorb  a  capital  expenditure  of 
about  $750,000. 
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The  Uni\'eks,\l  Electrical  Directoky   (J.  A.  Ber- 

ly's).     London:     H.    Alabaster,    Gatehouse   &    Co. 

1904.     Pp.    (six  by  9%  inches),   1,446.     Price    (to 

America)    $3.75. 

Berly's  Universal  Electrical  Directory  has  again 
made  its  appearance,  this  time  with  a  grand  total  of 
32,090  names.  The  book  contains  the  names  and  ad- 
dresses of  members  of  the  electrical  and  allied  trades 
and  professions  throughout  the  world.  It  is  divided 
into  four  sections,  as  follows:  British,  with  11.560 
names ;  Continental,  with  9.420  names :  United  States. 
with  7,500  names;  Colonial,  with  3.610  names.  Each 
of  these  sections  is  again  divided  into  alphabetical 
and  classified  sections,  and  in  the  case  of  the  British 
section  a  geographical  subdivision  is  also  given.  The 
entire  book  is  carefully  revised  each  j'ear,  and  the 
financial  information  and  central-station  particulars 
are  brought  up  to  date  as  far  as  possible.  The  1904 
edition  is  bound  in  cloth  similarly  to  the  previous 
editions,  and  is  supplied  with  a  thumb  index.  A 
preface  by  the  publishers  gives  a  brief  resume  of  the 
progress  of  the  electrical  Industrie.?  of  the  United 
Kingdom  during  1903. 


234 


WESTERN    ELECTRICIAN 


March  19,  1904 


Iowa  Telephone  Association. 

The  eighth  annual  meeting  of  the  Iowa  Telephone 
Association  was  called  to  order  Tuesday  afternoon, 
March  8th,  in  the  Savery  Ordinary,  Des  iSloines,  by 
Vice-president  J.  C.  Sullivan.  The  meeting  was  ad- 
journed until  Tuesday  evening.  After  the  appoint- 
ment of  the  committee  on  credentials  at  the  session 
Tuesday  evening  the  annual  address  of  the  president 
was  given.  Mr.  Herr's  topic  was  "Combinations  and 
Their  Necessity  in  the  Telephone  Business  in  Iowa." 
The  subject  of  long-distance  lines  was  taken  up  by 
P.   C.  Holdeogel  of  Rockwell  City. 

At  the  session  Wednesday  morning  the  farm-line 
proposition  was  discussed  in  many  of  its  details  and 
phases.  The  subject  seemed  to  be  an  interesting 
one  to  most  of  those  present,  as  it  evoked  a  great 
deal  of  discussion.  Papers  presented  at  this  session 
were  "Jealousv  Among  Independent  Telephone  Men" 
by  H.  E.  Ralston  of  Maitland.  Mo. ;  "Operating  a 
Telephone  Plant  as  a  Side  Line"  by  J.  C.  Thorne ; 
"Our  Business  Relations"  by  Paul  H.  Patton  of 
Waterloo,  and  "Our  Loyalty  to  the  Principles  W  the 
Association"  by  H.  A.  Kinney  of  Woodbine. 

A  special  session  was  called  for  Wednesday  after- 
noon to  discuss  the  papers  of  D.  M.  Griswold  of  Dcs 
Moines,  on  "Necessity  of  L'niformity  in  Toll-line 
Service  and  Rates."  and  "Shall  We  Establish  a 
Clearing  House?"  by  J.  M.  Plaister  of  Ft.  Dodge. 
The  discussion  brought  out  the  fact,  long  realized 
by  many,  that  there  is  urgent  need  for  a  clearing 
house  or  similar  office,  but  was  somewhat  divided 
as  to  the  scope  of  ?.  plan  and  the  details  to  be  ar- 
ranged. 

On  Wednesday  evening  about  200  of  the  members 
of  the  association  and  their  friends  sat  down  to  a 
six-course  dinner  served  at  Our  Circle  Hall  Follow- 
ing the  banquet  U.  S.  Alderman,  acting  as  toastmas- 
ter,  called  on  Governor  A.  B.  Cummins  for  an  ad- 
dress, which  was  largely  in  the  nature  of  a  welcome. 
The  Hon.  Lafayette  Young  spoke  on  the  subicct. 
"A  Long-distance  Hot  Wire."  Mr.  Young  was  in  a 
very  happy  vein  and  thoroughly  entertained  his  hear- 
ers. A.  L.  Urick  of  the  State  Federation  of  Labor 
spoke  on  the  "Relation  of  Employer  and  Employe," 
and  was  listened  to  with  great  interest.  Judge 
Nichols  responded  to  the  toast  "Sen.'ice"  with  a  very 
fine   address. 

At  the  last  session,  which  was  held  Thursday 
morning.  E.  H.  Martin  of  Webster  City  had  for  his 
topic.  "How  Can  Wc  Promote  Better  Feeling  Among 
Toll  Operators.  Inducin?  Harmony,  Improving  Our 
Service,  and  Thus  Reducing  the  Lost  Call  Record?" 

The  following  named  were  elected  to  office  for  the 
ensuing  year: 

President— J.    C.    Sullivan    of    Creston. 

Vice-president — S.  S.  Lichty  of  Vinton. 

Secretary  and  treasurer— Charles  C  DeerJng  of  Des 
Moines. 

Executive  committee— J.  S.  Bellamy  of  Knoxville, 
J.  C  Thorne  of  Fairfield.  P.  C.  Holdeogel  of  Rock- 
well Citv.  and  U.  S.  Alderman  of  Nevada. 

Following  is  a  partial  list  of  those  present  together 
with  the  name  of  the  company  represented : 

McCartney,   H.,    Fremont   County    Tel.    Co Thurman 

Sullivan,  'T.    C,    Creston    Mutual    Tel.    Co Creston 

Atkinson,  "Geo.   E.,  Creston   Mutual   Tel.  Co ....Creston 

Deering,  Chas.    C,   Mutual  Tel.   Co Dcs  Moines 

Bandy,    Geo.    N.,    Hawkeye    Tel.    Co Des   Moines 

Bellamy,    T.    S.,    Knoxville    Electric    Co KnoxviHe 

Norwalk     Tel.     Co Norwalk 

Buxton,    B.    C .Buxton 

Tohnson    County    Tel.    Co Iowa    City 

Redman.    R.    S.,    Tasper    County    Tel    Co... Ncwlon 

Clarkson,    Cokcr   F Des    Moines 

Rogers,    Oscar    Des    Moines 

National    Carbon  Ko a.-  ;  •  -^  ■  Cleveland 

Lichty,    S.    S.,   Vinton   and    Benton   County  Tel.    Co.. .Vinton 

Thorne,  J.    C.   Jefferson    County   Tel    Co Fairfield 

Patton,  Paul  H.,  United  States  Tel.  and  Tclcg.  Co.. Waterloo 

Plaister.   T.    M..    Fort    Dodge   Tel.    Co Fort   Dodge 

Bygel,    G.    F..   Davton  Tel.    Co Dayton 

Ecrger,   M.    I.,   Vought-Berger    Co La.  Crosse 

Lundgren,  G.  O.,  Vought-Berger  Co La  Crosss 

Dirsmore,    S.   A.,    Electric  Apoliancc    Co Chicago 

McGillen,    F.    L.,    Valentine    Clark    Co Chicago 

Swanev,    W.    B.,   Anderson    County   Tel.   Co Audubon 

Martin.    E.    H..    E.    H.    Martin  Tel.    Co Webster   City 

Doolittle.   W.   E..    Sterling   Electric    Co La  Fayette 

Keelyn,  J.  E.,  Western  Tel.   Mfg.  Co Chicago 

Overshiner.  E.    B..    Swedish-American  Tel.   Co Chicago 

Musson,    F.    C,   Musson   Bros.    Co Atlantic 

Hind.  W.   R..  Kellogg  Switchboard  and  Supply  Co... Chicago 

Trimm,  W.  H.,  Monarch  Tel.  Mfg.  Co Chicago 

Carter.  A.   T.,  Monarch  Tel.  Mfg.    Co Chicago 

Bowen.    Wm..    Stromberg-Carlson    Tel.    Mfg.    Co Chicago 

Walthauer,    Fred,    Stromberg-Carlson   Tel.    Mfg.    Co.. Chicago 

Jones,    H.    A..    Stromberg-Carlson   Tel.    Mfg.    Co Chicago 

Arnold,    W.    S..   Wittenberg   Cedar    Co Wittenberg.   Wis. 

Boardman.  F.   M.,   Nevada  Mutual  Tel.   Co Nevada 

Harvev.  N.  G.,    Illinois  Electric  Co Chicago 

McNeill,    I^r.,    Illinois    Electric    Co Chicago 

Eubanks.    P.    T.,    American   Electric  Tel.    Co Chicago 

Blackledge,    H.    P.,    American    Electric  Tel.    Co Chicago 

Hauptman,  W.  R..  American  Electric  Tel.  Co Chicag-j 

Ervan,    W.    O.,    New    Sharon,    Ind.,    Tel.    Co... New    Sharon 

Durant.  H.    S..   Automatic  Electric  Co Chicago 

Pictzcher,    E.   J.,    Standard    Underground   Cable    Co.. Chicago 

Crawford.  W.  T-.  Tno.  A.  Roehlings  Sons  Co Chicaco 

Carnev,   Tt.    J..'  Mitchellville    Tel.    Co Mitchellville 

Plummer,    A.    L..    ^fitchellvillp    Tel.    Co Mitchellville 

Keister,    C.    C,  Mitchellville   Tel.    Co Mitchellville 

Whittle,   A.  T.,  Harlan   and  Avoca  Tel.   Co Harlan 

Holdoepcl,    P.    C,    Central    Mutual    Tel.    Co.  .  .Rockwell    City 

Bradt.   J.    H..    Central    Mutual   Trl.    Co Rock\ve!l    City 

Anderson,    Clau.?.   ^ladrid   Ice   and  Tel.    Co Madrid 

Anderson,    Francis.    Madrid    Ice    and  Tfl.    Co Madrid 

Cochran.    O.    C.   Farmers*   and  Traders'  Tel.    Co Wright 

Afton   Mutual  Tel.    Co Afton 

Guthrie    Center  and    Northwestern  Tel.    Co Guthrie    Center 

Repass,   O.    A.,   Farmers'  Tel.    Co Dallas   Center 

Kinnev.    H.    A.,    Woodbine    Tel.    Co Woodbine 

Bell,  H.  L..  Delta  Tel.   Co Delta 

Ralston.  H.  E..  Hanams  Tel.  Co Burlington  Junction 

Tones,   F.    H.,  Bnone    County   Tel,    Co Boone 

Brown.    T.    W..  Olds  Tel.    Co Olds 

Anderson.  H.    U-.   Gravitv  Tel.   Co Bedford 

Bcwlin.   L.   L..   Kedrick   Tel.    Co Hcdrick 

Brooks,    Senator,    Hedrick    Tel.     Co Hedrick 

Greaves,  G.  W..  Spencer  Tel.  Co Spencer 

Brown,  J.  A.,  Chariton  Tel.   Co Chariton 


Kirk,   Chas.    R.,  Chariton  Tel.  Co.  and  Newbum 

Tel.     Co Chariton 

Shipley,    Mr.,    Central  Iowa  Tel.    Co Iowa   Falls 

Erooksraith,    Mr.,    Central   Iowa  Tel.    Co Iowa  Falls 

Herr,  H.   H.,    Ottumwa  Tel.    Co Ottumwa 

Dupee,    F.    E.,    People's    Tel.    Co Sigourney 

Wells,    W.    O.,    Wells    Tel.    Co Woodward 

Lind^iuist,    F.    W.,    Gowrie    Tel.    Co Gowrie 

Weilzel,   S.    E.,   Gowrie  Tel.   Co Gowrie 

Dunsmore,   W.    D.,   Oskaloosa  Home    Tel.    Co Oskaloosa 


Telephone    Rates    in   the  District  of 
Columbia.     , 

The  District  of  Columbia  appropriation  bill  as  it 
was  passed  by  the  House  of  Representatives  provides 
among  other  things  a  reduction  in  telephone  rates. 
The  rates  provided  are  as  follows :  Fifty  dollars  a 
year  for  the  use  of  a  telephone  on  a  single  wire;  $40 a 
year  on  a  two-party  wire;  $30  a  year  on  a  three-party 
wire,  and  $25  a  year  on  a  four-party  wire.  Any  vio- 
lation of  this  provision  is  declared  to  work  a  for- 
feiture of  all  rights  to  conduct  a  telephone  business 
within  the  district.  This  arbitrary  action  on  the  part 
of  the  House  of  Representatives  has  proinpted  U.  N. 
Bethel,  president  of  the  .Chesapeake  and  Potomac 
Telephone  Company,  to  send  an  open  letter  to  Rep- 
resentative Babcock.  chairman  of  the  House  com- 
mittee on  the  District  of  Columbia,  in  which  he  says 
that  the  Chesapeake  and  Potomac  Telephone  Com- 
pany is  the  only  company  affected  by  this  legislation 
and  that  this  company  has  had  no  opportunity  what- 
ever to  place  before  the  House  of  Representatives 
reasons  why  such  legislation  should  not  be  enacted. 
Mr.  Bethel  calls  attention  to  the  fact  that  in  1901 
the  company  entered  upon  a  general  plan  of  im- 
provement. In  the  following  year  Congress  passed  a 
law  authorizing  the  extension  of  the  underground 
conduit  system  in  Washington,  and  in  that  year  75 
miles,  and  in  IQ03  57  miles  of  underground  ducts  were 
constructed.  In  all  subways  space  for  the  fire  and 
police  wires  of  the  District  of  Columbia  are  provided 
free  of  charge.  A  building  costing,  including  site, 
about  $200,000,  w^as  erected  at  Fourteenth  and  R 
Streets  northwest,  and  upon  its  completion  a  modern 
central-office  equipment  was  installed  therein.  An- 
other new  building,  to  cost  about  $22,000,  on  Twelfth 
Street,  near  G  Street  northwest,  is  nearing  comple- 
tion, in  which  a  new  and  complete  exchange  equip- 
ment will  be  installed  at  an  early  date.  The  work 
is  now  under  way  and  will  be  completed  in  the  early 
part  of  this  summer.  On  the  whole,  in  enlarging 
and  improving  the  telephone  plant  in  Washington 
approximately  $1,500,000  of  new  money  has  already 
been  invested.  The  plans  for  construction  and  re- 
construction work  in  1904  alone  call  for  an  outlay  of 
aporoximatcly  $750,000, 

The  purpose  of  the  management,  savs  Mr.  Bethel, 
has  been  and  is  to  provide  in  Washington  a  tele- 
phone system  that  for  comprehensiveness  and  com- 
pleteness shall  not  be  surpassed.  He  admits  that  dur- 
ing the  general  reconstruction  work  that  has  been 
going  on,  the  service  has  not  been  up  to  the  high 
standard  of  cfficicncv  which  the  company  hopes 
soon  to  be  able  to  maintain.  The  company  has  prac- 
tically been  replacing  an  old  tclcohone  plant  with  a 
new  one  and  at  the  same  time  being  compelled  to 
keep  the  old  one  in  constant  operation. 

In  conclusion  President  Bethel  savs:  "If  the  pro- 
visions in  question  are  enacted  into  law  development 
will  be  arrested,  the  efforts  of  the  comoany  to  pro- 
vide an  adeoLiate  plant  and  render  efficient  service 
will  be  seriously  interfered  with,  and  consequently 
the  existing  investment  will,  to  a  large  extent,  be 
destroyed." 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Diamond  A  Cattle  Company  is  building  a  pri- 
vate telephone  line  from  Whitewater,  New  Mexico, 
to  the  headquarters  of  the  company  at  its  ranch. 

A  telephone  line  running  south  from  Rockford. 
Wash.,  to  connect  with  the  Fairfield  and  Rockford 
Valley  lines,  is  being  contemplated  by  Rockford  citi- 
zens and  farmers  in  the  vicinity.  ■ 

The  New  Westminster  and  Burrard  Inlet  Tele- 
phone Company,  which  operated  through  the  prov- 
ince, has  just  installed  a  new  system  in  Victoria. 
B.  C.  The  new  plant  has  been  installed  on  three 
floors  in  the  Bank  of  Montreal  Building  and  repre- 
sents an  outlay  of  $75,000.  In  the  basement  is  situ- 
ated the  power  plant  and  the  main  distributing  rack. 
This  is  where  the  cables  enter  and  where  the  storage 
batteries  are  situated.  The  cables  pass  up  through 
a  chute  to  the  first  floor,  where  the  intermediate  dis- 
tributing rack  and  relay  rack  are  situated.  The 
switchboard  is  of  the  visual-signal  type  and  is  a  vast 
improvement  over  the  old  one.  The  chancre  also  im- 
proves the  long-distance  service.  W.  H.  Kent  is  the 
general  superintendent  of  the  company. 

The  Bedford  (Mass.)  local  paper  of  recent  date 
says  that  the  commencement  of  a  movement  toward 
the  extension  of  the  automatic-telephone  system 
throughout  Massachusetts  and  Rhode  Island  is  sig- 
nalized by  the  incorporation  of  a  new  company,  de- 
signated as  the  Automatic  Telephone  Equipment 
Company.  The  new  organization  is  distinct  from 
the  company  which  operates  the  lines  in  this  city 
and  Fall  River,  but  is  no^  intended  to  infringe  on  the 
privileges  of  the  nrescnt  company.  The  license  of  the 
Automatic  Teleohone  Equipment  Company'  will  en- 
able it  to  establish  lines  throughout  the  state  and 
Rhode  Island,  this  territory  being  the  extent  to  which 
it  is  at  present  limited.  The  list  of  incorporators  con- 
tains the  names  of  some  well-known  business  men 
and  capitalists. 


Ohio  Telephone  Notes. 

Independent  telephone  companies  in  this  state  are 
making  a  good  start  for  the  year.  Both  the  Cuya- 
hoga and  United  States  companies  show  a  good  in- 
crease for  January  over  the  corresponding  month 
a  year  ago.  The  outlook  for  Independent  business 
in  Ohio  is  better  than  it  has  been  since  the  Everett- 
Moore  embarrassment,  which  for  the  time  retarded 
all   movements   in  that   line. 

Cleveland  and  Ohio  telephone  men  in  general  are 
much  interested  in  the  decision  of  the  Supreme  Court 
of  Missouri  to  the  effect  that  a  franchise  fixing  tele- 
phone rates  is  not  valid.  The  court  held,  as  in  cases 
decided  in  Ohio  within  the  last  year,  that  the  manner 
of  setting  poles,  stringing  wires  and  other  things 
of  that  kind  are  subjects  of  limitation  by  franchise, 
but  that  no  municipality  has  a  right  to  set  a  price 
for  telephone  service.  Independent  companies  over 
the  Central  West  have  for  some  time  been  advancing 
rates  slightly,  as  they  found  they  could  not  operate 
on  prices  first  made,  and  in  some  cases  they  have 
had  to  stand  suit  to  test  their  rights  to  do  so,  but 
the  courts  have  always  sustained  them,  and  the  de- 
cision of  the  Missouri  Supreme  Court  only  adds  to 
the  conviction  that  they  were  correct  in  their  views 
of*-the  law. 

Improvements  will  be  made  by  the  Cleveland 
Telephone  Company  that  will  just  about  double  the 
capacity  for  long-distance  work.  A  new  toll  board 
will  be  installed  which  will  require  the  services  of 
eight  recording  toll  operators  and  36  line  operators. 
It  will  carry  160  long-distance  lines  out  of  Cleve- 
land to  all  parts  of  the  country'.  The  company  now 
has  three  recording  operators  and  19  line  operators. 
Six  years  ago  four  operators  could  handle  all  the 
business  easily,  but  it  is  with  difficulty  that  the  pres- 
ent force  is  able  to  look  after  the  work.  The  new 
board  will  be  installed  by  the  Western  Electric  Com- 
pany and  will  probably  be  ready  for  operation  about 
April  15th. 

A  company  has  been  formed  to  install  a  telephone 
system  at  LeRoy  and  it  will  be  connected  up  with 
the  system  at  Painesville.  The  officers  are:  Presi- 
dent, W.  M.  Baker;  secretary  and  treasurer,  Ford 
Booth ;   manager,   G.   H.   Sohl. 

The  Norwood  Citizens'  Telephone  Company  of 
Norwood,  near  Cincinnati,  has  been  granted  a  25- 
year  franchise.  It  is  said,  however,  that  the  maj'-or 
is  not  in  favor  of  the  company  and  may  veto  the 
ordinance.  W.  Gilbert  Townsend,  a  prominent  In- 
dependent telephone  man  of  Lebanon,  is  interested 
in  the  company,  though  Patrick  H.  Shortall  is  the 
nominal   head. 

The  Farmers'  Telephone  Exchange  Company  of 
Caldwell  has  been  incorporated  by  E.  W.  Spannagel, 
J.  M.  Harding.  H.  W.  Kuntz,  L.  W.  Wheeler  and 
F.  G.  Okey.  The  capital  stock  is  fixed  at  $10,000. 
Plans  have  been  completed  to  construct  lines  from 
Caldwell  to  Cambridge,  with  terminals  at  ZanesviUe, 
Marietta,  i»icConnellsville  and  Woodfield. 

The  North  Benton-Deerfield  Telephone  Company 
of  North  Benton  has  notified  the  "secretary  of  state 
of  an  increase  of  capital  stock  from  $r,ooo  to  $15,000. 
D.  J.  Miller  is  the  president  of  the  compiilly. 

The  capital  stock  of  the  Bryan  Teleplloiie  Com- 
pany of  Bryan  has  been  increased  from  $40,000  to 
$75,000.     W.   W.   Morrison  is  the  president. 

The  Getaway  Telephone  Company  has  been  or- 
ganized at  the  little  town  of  Getaway  in  Lawrence 
Countv  with  a  capital  stock  of  $5,000.  J.  E.  Schnei- 
der. J.  W.  Gerlach,  W.  W.  Poindexter,  W.  T.  Cox 
and   G.  W.  Thader  are  the  incorporators. 

The  Tri-county  Telephone  Company,  lately  incor- 
porated with  a  capital  of  $10,000.  is  preparing  to 
build  lines  in  Stark,  Summit  and  Portage  Comities. 
The  principal  office  will  be  at  Lake,  Stark  County. 

C. 


Telephone   News  from   the   Northwest. 

Steps  arc  being  taken  at  Cottage  Grove,  Minn.,  to 
organize  a  telephone  company. 

The  Chicago,  Milwaukee  and  St.  Paul  railway 
has  inaugurated  the  telephone  at  all  offices  between 
Madison  and  Portage,  Wis.,  except  one.  This  is 
said  to  be  the  outcome  of  a  demand  by  telegraph 
operators  for  an  increase  in  salary. 

C.  L.  Parkin  and  L.  F.  Meyer  have  bought  the 
local    telephone   exchange   at    Goodhue,   Minn. 

The  Tri-state  Telephone  and  Telegraph  Company 
has  poles  set  for  a  long-distance  line  from  Hastings 
to   Wabasha,   Minn. 

A  company  is  being  formed  at  Brandt,  S.  D.,  to 
build  telephone  lines  in  that  vicinity. 

The  Rock  and  Minnehaha  Telephone  Company  has 
been  organized  at  Booge,  S.  D..  to  build  rural  lines. 

The  Thompson,  Caldwell  and  Wilson  Rural  Tele- 
phone Company  has  been  organized  in  Brookings, 
S.  D.,  to  build  telephone  lines  through  the  rural  dis- 
tricts. 

The  Menno- Wittenberg  Telephone  Company  has 
been  incorporated  to  build  a  telephone  Hue  from 
Menno   to   Wittenberg,   S.   D. 

Farmers  have  formed  the  Lake  Andrew  and  Dovre 
Telephone  Company  near  Willmar,  Minn. 

Farmers  near  LaDelle,  S.  D.,  contemplate  building 
a  telephone  line  to  Doland. 

The  Dakota  Central  Teleohone  Company  will  ex- 
tend a  line  from  Volga,  S;  D.,  to  Wentworth,  giving 
connection  with  the  southern  part  of  the  state. 

A  local  telephone  exchange  is  to  be  installed  for 
Bowhells.  N.  D..  by  G.  L.  Bickford,  Ralph  Andrews 
and  Dr.   Limburg. 

The  Western  Electric  Telephone  Company  has  a 
difference    of    opinion    with    the    Emmons    (Minn.) 
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Telephone  Company,  which  has  resulted  in  severing 
connection  with  the  Emmons  line  at  Albert  Lea, 
Minn.  The  local  exchange  at  Albert  Lea  has  also 
been  induced  to  sever  its  connections  with  the  Em- 
mons line. 

A  rural  telephone  system  is  planned  by  residents 
of  Hanska,  Minn. 

Farmers  of  Swiss  have  formed  an  organization 
to  build  a  telephone  line  from  Gordon  to  Grantsburg, 
Wis. 

A  telephone"  line  is  planned  from  Lawton  to  Lin- 
stad,  N.  D. 

Plans  have  been  finally  completed  and  the  money 
secured  for  rebuilding  the  exchange  building  of  the 
Mutual  Telephone  Company  at  Des  Moines,  Iowa. 
The  total  capital  of  the  reorganized  company  is 
$450,000. 

C.  W.  Smith  has  sold  an  interest  in  the  Tama 
(Iowa)    telephone    exchange    to    Crittenden    Bros. 

R. 
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Boone  County,  is  to  have  a  new  telephone  system. 
Robert  W.  Inglis  of  Summittville  has  been  granted 
a  franchise  by  the  county  commissioners. 

The  Delaware  and  Madison  Counties  Telephone 
Company  will  build  an  exchange  in  Daleville  and 
connect  the  local  lines  to  be  put  up  with  its  large 
system.  The  farmers  attempted  to  organize  a  com- 
pany at  Daleville,  but  failed.  F. 


Indiana  Telephone  Items. 

At  a  meeting  of  the  stockholders  of  the  New  Tele- 
phone Company  of  Indianapolis  on  February  nth 
the  following-named  directors  were  elected :  Louis 
C.  Walker,  B.  E.  Parrolt,  John  W.  Bowlus,  F.  L. 
Holweg  and  J.  D.  Wiest.  Louis  C.  Walker  was 
elected  president  and  J.  W.  Bowlus  vice-president, 
to  succeed  S.  P.  Sheerin  and  Louis  Holweg,  who 
retired  to  become  president  and  \'ice-president,  re- 
spectively, of  the  Indianapolis  Telephone  Company. 
The  lease  of  the  properties  of  the  New  Telephone 
Company  to  the  Indianapolis  Telephone  Company 
was  authorized  by  the  directors.  The  rapid  growth 
of  the  business  of  the  New  Telephone  Company 
made  it  necessary  to  raise  additional  capital  in  order 
to  meet  all  the  demand  for  service.  The  treasurer 
made  a  report  to  the  stockholders  which  shows  that 
the  gross  earnings  of  the  New  Telephone  Company 
for  the  year  ended  with  February  were  $227,196, 
an  increase  over  the  previous  year,  after  deducting 
operating  expenses,  depreciation,  fixed  charges  and 
dividends,  amounting  to  $177,410,  of  $49,786,  which 
increased  the  company's  surplus  to  $130,223.  ^  A 
striking  feature  of  the  local  stock  market  during 
the  week  was  the  advance  in  New  telephone  stock 
to  90,  and  sales  of  80  shares  at  that  figure.  This 
stock  is  exchangeable  for  stock  in  the  Indianapolis 
company. 

A  novel  warfare  has  been  declared  between  the 
merchants  of  Jonesboro  and  the  Bell  Telephone 
Company.  Both  the  Bell  and  an  Independent  com- 
pany have  franchises  to  operate  in  Jonesboro.  The 
merchants,  weary  of  paying  for  dual  telephones, 
organized  an  association  pledging  the  members  to 
remove  from  their  business  houses  and  homes  the 
Bell  telephones.  The  Bell  company  now  proposes 
to  enter  the  mercantile  business  and  has  sent  an 
agent  to  procure  a  room  in  which  to  establish  a 
large    department    store. 

The  New  Palestine  Telephone  Company,  which 
operates  a  system  in  the  southern  part  of  Hancock 
County,  is  arranging  to  extend  its  lines  into  the 
northern  part  of  Shelby  County.  A  new  metallic 
circuit  will  be  put  in  and  a  new  switchboard  in- 
stalled in  the  exchange.  The  toll  charges  have  been 
increased  from  $1.20  to  $3. 

Representatives  of  Independent  telephone  ex- 
changes in  Western  Indiana  and  Eastern  Illinois, 
with  a  total  of  14,000  telephones,  held  a  meetin.g  in 
Terre  Haute  on  March  2d  and  adopted  a  schedule 
of  uniform  long-distance  rates.  A  secretary  will 
be  employed  to  eive  his  entire  attention  and  service 
to  the  matter  of  unifying  distances  and  tolls. 

The  Warren  telephone  plant  has  been  sold  by  W. 
R.  Lowe  to  a  company  of  local  capitalists.  George 
Griffith  and  Frank  Canaday  are  the  leading  stock- 
holders in  the  new  company.  The  plant  has  been 
in  operation  in  Warren  for  five  years.  The  new 
management  will  take  charge  on  April  ist  and  an- 
nounce that  the  plant  will  be  greatly  improved  and 
the  lines  extended. 

The  farmers  of  Union  Township,  Vanderburg 
County,  have  organized  a  mutual  telephone  com- 
pany. The  exchange  will  be  built  in  the  village  of 
Cypress.  After  the  system  is  built  an  effort  will 
be  made  to  obtain  connection  with  the  Cumberland 
company   in   Evansville. 

The  following-named  telephone  companies  have 
been  incorporated  recently  in  Indiana.  The  name 
of  one  person  interested  is  given  :  Salamonia  Tele- 
phone Company,  capital  $2,500,  Salamonia  and  in 
Jay  County,  H.  E.  Barting;  Morning  Star  Tele- 
phone Company,  capital  $5,000,  Ethel  and  in  Craw- 
ford and  adjacent  counties,  J.  R.  Allen;  Terhune 
Co-operative  Telephone  Company,  capital  $2,000. 
Terhune  and  in  Boone  Count>^,  Louis  A.  King ; 
Elberfeld  and  Millersburg  Telephone  Company,  cap- 
ital $4,500,  Elberfeld  and  in  Warrick  and  adjacent 
counties,  L.  Brown ;  Warren  Telephone  Company, 
capital  $25,000,  to  take  over  the  property  of  the 
Warren  Home  Telephone  Company,  G.  W.  Griffith ; 
Farmers'  Co-operative  Telephone  Company,  Dan- 
ville and  in  Hendricks  County,  J.  F.  Hardwick ; 
Citizens'  Mutual  Telephone  Companv,  caoital  $6,000, 
Dana  and  in  Vermilion  County,  D.  C.  Kerrese ; 
Indianapolis  Telephone  Company,  capital  $i..300,ooo, 
Indianaoolis  and  throughout  the  state  of  Indiana, 
S.  P.  Sheerin. 

The  Wabash  Home  Telephone  Company,  operat- 
in,g  an  exchange  in  Monroe  City,  has  increased  its 
capital  stock  to  $25,000  and  will  make  extensive 
imorovements    this    summer. 

The   farming   community    east    of    Summittville, 


Southwestern  Telephone  Progress. 

The  Independent  Commercial  Telephone  Company 
has  applied  to  the  City  Council  of  New  Braunfels, 
Texas,  for  a  franchise  to  install  a  local  telephone 
exchange  there.  The  application  was  referred  to  a 
special  committee  of  the  council. 

Frank  C.  Smith  of  San  Antonio,  Texas,  president 
of  the  Commercial  Telephone  Company,  announces 
that  he  has  just  purchased  for  his  company  the 
Independent  telephone  exchanges  at  Austin,  Taylor, 
Temple  and  Belton,  and  that  he  has  leased  from 
the  Beaumont  Northwestern  Telephone  Company  the 
long-distance  lines  and  local  exchanges  belonging 
to  that  corporation.  Mr.  Smith  denies  the  published 
report  that  he  was  acting  for  H.  E.  Huntington  of 
California  in  making  these  purchases.  He  says  that 
extensive  improvements  will  be  made  to  the  acquired 
properties. 

A  new  telephone  exchange  is  to  be  established  at 
Durant,  Ind.  Ter.,  by  the  Bokschito  Telephone  Com- 
pany.    Dr.  W.  W.  Steadley  is  manager. 

The  government  of  the  state  of  Vera  Cruz,  Mexico, 
has  granted  a  concession  to  A.  Espinosa  of  the  city  of 
Vera  Cruz  for  the  establishment  of  a  complete  tele- 
phone system  there.  It  is  stipulated  in  the  concession 
that  the  service  shall  be  first  class  in  every  respect 
and  that  prices  shall  be  lower  than  are  charged 
by  the  company  now  doing  business  in  Vera  Cruz. 

The  department  of  communications  and  public 
works  of  the  Mexican  government  has  ordered  the 
construction  of  an  extensive  system  of  telephone 
lines  in  the  Yaqui  district,  state  of  Sonora,  Mexico. 
It  is  proposed  to  connect  every  town  and  hamlet  in 
that  district  by  telephone.  This  action  is  taken  in 
order  that  the  movement  of  troops  in  pursuit  of 
Yaqui  Indian  outlaws  may  be  expedited,  and  also  to 
help  in  the  settlement  and  development  of  that  re- 
gion. 

The  Sonora  Telephone  Company  of  Guaymas,  Mex- 
ico, is  installing  a  new  and  complete  telephone  ex- 
change at  that  place. 

S.  G.  McMeen,  engineer  in  charge  of  the  work  of 
mapping  out  the  City  of  Mexico  for  the  numerous 
extensions  of  the  lines  of  the  M'exican  Telephone 
Company,  has  returned  to  his  headquarters  at  Chi- 
cago, where  he  will  finish  up  his  work.  Mr.  McMeen 
is  quoted  as  saying  prior  to  his  departure  from  the 
City  of  Mexico  that  when  the  contemplated  improve- 
ments and  extensions  are  completed,  that  city  will 
have  one  of  the  finest  and  most  complete  telephone 
svstems  of  any  citv  on  the  American  continent. 

■      J H. 

Southeastern  Telephone  Developments. 

The  new  telephone  law  in  South  Carolina  just 
passed  by  the  state  Legislature  places  all  telephone 
companies  under  the  supervision  of  the  Corporation 
Commission.  It  is  stated  that  there  are  conflicting 
clauses  in  the  bill.  The  commission  has  already  ap- 
plied to  the  attorney-general  for  an  interpretation 
of  the   measure. 

The  Southern  Bell  Telephone  Company  has  applied 
for  a  new  franchise  at  Lynchburg,  Va.,  and  a  warm 
fight  is  expected.  A  minority  report  of  the  council 
committees  has  been  made,  asking  for  lower  rates. 
The  Southern  Bell  company  is  also  putting  in  long- 
distance connections  at  the  well-known  resort  at 
Pinehurst,   N.   C. 

At  Asheville,  N.  C,  recently,  a  number  of  citizens 
signed  contracts  to  use  only  the  service  of  the  Ashe- 
ville Telephone  Company,  now  sold  out,  and  the 
question  has  arisen  as  to  who  is  responsible  for 
the  low  rates.  The  attorney  of  the  new  merger 
company  holds  that  if  anybody  is  responsible,  it 
is  the  stockholders  of  the  old  company. 

The  Raleigh  (N.  C.)  Telephone  Company  recently 
re-elected  the  old  board  of  directors.  The  rumor 
of  the  sale  of  the  company  is  denied.  There  are 
three  companies   in  Raleigh. 

As  the  Bell  Telephone  Company  has  been  granted 
a  pei-petual  franchise  at  Anderson,  S.  C,  the  City 
Council  has  offered  a  like  franchise  to  the  Anderson 
Telephone   Company. 

An  interesting  fight  is  now  on  in  Greensboro, 
N.  C,  over  the  attempt  of  the  Southern  Bell  com- 
pany to  raise  rates  to  "standard,"  wdiich  the  com- 
pany claims  is  allowed  by  the  State  Corporation 
Commission.  L. 


Michigan  Telephone  Matters. 

The  Port  Huron  Merchants'  and  Manufacturers' 
.'■\ssociation  has  taken  action  against  the  increased 
telephone  rates  which  are  scheduled  to  go  into  effect 
on  April  1st.  According  to  the  plan  decided  upon 
the  association  will  not  confine  itself  to  local  matters 
alone,  but  will  inaugurate  a  movement  throughout 
the  state  and  have  for  its  purpose  the  establishment 
of  state  regulation  of  telephone  companies,  with  an 
adjustment  of  rates  according  to  earnings. 

■Phe  city  of  Detroit  has  obtained  judgment  in  the 
Supreme  Court  against  the  People's  Telephone  Com- 
pany for  $1,529,  with  interest,  for  certain  inspection 
charges  made  in  connection  with  the  construction  of 
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the  telephone  system  in  Detroit.  The  claim  was  not 
disputed,  but  the  telephone  company  sought  to  re- 
cover $5,000  and  interest  from  the  city  for  a  deposit 
made  with^  the  city  comptroller  under  the  terms  of 
the  franchise.  The  circuit  judge  refused  to  allow 
the  telephone  company  to  establish  the  claim  to  this 
deposit,  and  gave  the  city  a  judgment  for  its  claim, 
and  this  decision  has  been  again  affirmed.  W, 


Underground  Cables   in   Baltimore  Fire. 

The  Baltimore  fire  was  the  means  of  settling 
several  disputed  points  for  the  engineers  of  this 
country.  One  of  these  was  the  great  advantage  of 
using  underground  cables  for  electrical  transmission 
of  power  in  the  business  districts  of  cities.  The 
Standard  Underground  Cable  Company  has  installed 
in  Baltimore  during  the  last  few  years  many  miles 
of  underground  cable  in  the  municipal  subway  for 
the  Western  Union  and  Baltimore  and  Ohio  tele-  - 
graph  companies,  the  Maryland  Telephone  Company, 
the  city  fire  and  police  departments  and  the  United 
Railway  and  Electric  Company.  The  main  conduit 
lines  run  the  entire  length  of  the  burned  district, 
and  the  manhole  covers  were  in  manv  cases  covered 
with  piles  of  hot  brick  and  stone  to  a  depth  of  20 
feet.  In  spite  of  the  iptense  heat  there  is  so  far  as 
is  knowfi  not  a  single  instance  of  trouble  in  the 
cables  in  manholes  or  subway,  except  where  exposed 
ends  of  cables  were  destroyed  by  the  fire,  and  the 
cable  system  is  in  perfect  condition  to-day.  Two 
three-conductor  cables  installed  for  the  United  Rail- 
way and  Electric  Company  over  a  year  ago  and 
which  terminated  in  the  new  and  unburned  portion 
of  the  Pratt  Street  power  house  extended  the  entire 
length  of  the  burned  district,  and  were  carrying 
current  to  the  sub-station  at  13,000  volts  the  second 
day  after  the  fire  without  any  interruption  to  service. 
This  record,  compared  with  the  ruin  of  overhead 
construction,  which  was  universal,  certainly  gives 
food  for  thought  to  all  users  of  wire. 


GENERAL  TELEPHONE  NEWS. 

The  Jalisco  Telephone  Company  is  making  many 
improvements  to  its  telephone  system  at  Chapala, 
Mexico. 

President  F.  P.  Fish  of  the  American  Telephone 
and  Telegraph  Company  of  Boston  is  on  the  Pacific 
Coast  inspecting  the  various  telephone  systems  there. 

The  Troy  Telephoi"-  '"nmpany,  capitalized  at  $10,- 
000,  has  been  incorn,"--'-d  to  construct  and  operate 
a  telephone  syster-  Tt  Troy,  III.  J.  H.  Steinhaus,  J. 
W.   Gornet  and  Christ  Busse  are  the  incorporators. 

T.  G.  Monderbeck,  one  of  the  Chicago  Telephone 
Company's  linemen,  in  attempting  to  recover  a  tool 
which  fell  from  his  hand  while  working  on  a  cross- 
arm  of  a  telephone  pole  recently,  slipped  and  fell  to 
the  pavement  and  was  instantly  killed. 

Sam  Byrus  and  S.  Nichols  of  DeSoto.  Mo.,  are 
investigating  the  Independent  telephone  situation  at 
El  Paso,  Texas,  with  the  view  of  acquiring  the  un- 
completed plant  of  the  local  system,  which  was 
started  by  Mrs.  Brett.  If  the  consent  of  the  city 
authorities  can  be  obtained,  this  system  will  probably 
be  rehabilitated  and  completed. 

The  Chesapeake  and  Potomac  Telephone  Company 
has  let  a  contract  for  the  construction  of  an  exchange 
building  for  East  Baltimore.  The  structure  will  be 
three  stories  high,  48  by  89  feet,  of  brick,  stone  and 
steel,  and  will  cost  $65,000.  The  company  is  also 
considering  general  plans  for  rebuilding  its  central 
exchange  in  Baltimore,  destroyed  by  the  recent  fire. 

The  County  Board  of  Cook  County,  III.,  has  re- 
fused to  concur  in  the  recommendation  of  the  public- 
service  committee  that  13  automatic  telephones  be 
installed  in  the  County  Building  by  the  Illinois  Tun- 
nel Company.  The  contention  was  made  that  the 
system  did  not  have  sufficient  subscribers  as  yet  to 
warrant  the  expense  on  the  part  of  the  county  at 
the  present  time. 

The  Norwood  Citizens'  Telephone  Company  has 
been  granted  a  2S-year  franchise  by  the  Norwood 
(Ohio)  council.  This  action  was  not  taken  without 
considerable  opposition,  and  it  was  adopted  by  a  very 
narrow  margin,  the  vote  being  four  to  three.  One 
of  the  immediate  effects  of  the  grantin.g  of  this  fran- 
chise will  be  to  bring  the  Independent  telephone 
companies  a  step  nearer  to  Cincinnati. 

The  Supreme  Court  at  Jefl'erson  City,  Mo.,  has 
decided  that  the  charter  of  Kansas  City  does  not 
give  the  city  authority  to  pass  and  enforce  an  ordi- 
nance regulating  telephone  charges  in  that  city.  J. 
W.  Gamer  of  Kansas  City  instituted  mandamus  pro- 
ceedings in  the  Supreme  Court  against  the  Missouri 
and  Kansas  Telephone  Company  to  compel  the  com- 
pany to  reduce  its  rates  to  the  scale  fixed  by  a  citj- 
ordinance.     The  writ  was  denied. 

A  favorable  report  has  been  made  by  the  Interstate 
Commerce  Committee  on  Representative  Mann's  bill 
for  the  construction  of  a  telephone  _  line  betweeri 
Charlevoix,  Mich.,  and  Beaver  Island  in  Lake  Michi- 
gan. The  committee  also  favors  a  storm-signal  sta- 
tion at  the  island.  The  waters  at  Beaver  Island  are 
extremely  dangerous  to  shipping  and_  many  v,Tecks 
occur  there.  With  a  storm-signal  stationand  a  tele- 
phone service,  vessels  will  receive  warning  in  time 
to  avoid  dangers  in  that  vicinity. 


236 


WESTERN     ELECTRICIAN 


March  19,  1904 


Adaptation  of  Magneto  Telephone  Sys- 
tems to  Central-energy  Operation. 

It  is  interesting  to  note,  in  connection  with  the 
recent  article  in  the  Western  Electrician  (March 
5th)  by  Mr.  H.  P.  Clausen  on  "Increasing  the  Effi- 
ciency of  Operation  of  a  Magneto-call  Exchange  Sys- 
tem," the  views  of  a  prominent  Bell  engineer  on  a 
subject  which,  if  not  identical,  is  very  similar.  Mal- 
colm C.  Rorty  of  Boston  has  recently  patented  a 
system,  which,  although  differing  in  detail,  is  de- 
signed to  accomplish  practically  the  same  purpose 
as  the  plans  suggested  by  Mr.  Clausen;  that  is,  to 
get  rid  of  the  old  magneto  and  at  the  same  time 
utilize  central-exchange  apparatus  that  is  still  in 
good  working  condition. 

In  cases  where  it  is  possible,  convenient,  or  ex- 
pedient coincidentally  to  install  a  common-battery 
system  with  a  new  switchboard  no  special  difficulty 
attends  the  introduction  of  the  former,  since  the 
relay  switchboard  was  designed  to  harmonize  with 
the  central-energy  system.  There  are,  however, 
many  cases  where  branch-terminal  switchboards 
which  have  been  installed  are  comparatively  new 
and  unworn,  and  it  is  highly  desirable  on  the  score 
of  economy  that  the  introduction  of  the  common- 
battery  service  in  these  cases  shall  not  necessitate 
the  discarding  of  such  switchboards.  Attempts  have 
been  made  so  to  reorganize  these  branch-terminal 
boards  as  to  render  them  capable  of  being  op- 
erated in  association  with  the  common-batterj'  sys- 
tem. Attempts  to  accomplish  this  have  often  been 
made  by  utilizing  the  three-conductor  switch-cord 
circuit  of  the  relay  switchboard  or  one  closely  simi- 
lar, wherein  the  switch  plug  is  provided  with  tip 
and  ring  contact  surfaces  for  its  main-circuit  con- 
ductors adapted  to  register  with  spring  contacts  rep- 
resenting line  conductors  in  the  switch  sockets  of 
the  line  concerned  and  with  a  sleeve  contact  nearer 
the  handle  of  the  plug  for  its  local  busy-test  and  su- 
pervisory-signal circuit  conductor,  this  being  adapted 
to  register  with  the  test  ring  or  socket  frame  of 
the  switch  socket  in  which  it  may  be  placed.  But 
the  use  of  this  type  of  switchboard  not  only  neces- 
sitates the  remodeling  of  the  branch-terminal-switch- 
board socket  connections,  but  also  introduces  a 
marked  tendency  to  the  production  of  a  false  busy- 
test  signal,  indicating  that  lines  called  for  are  busy 
when  they  are  not,  which  comes  about  because  in 
applying  the  tip  of  the  switch  plug  to  the  test  ring 
of  a  switch  socket  of  the  line  called  for  the  operator 
is  liable  to  bring  the  conducting  tip  and  also  the 
conducting  ring  immediately  behind  it  into  simul- 
taneous contact  with  the  test  ring.  Since  the  work- 
ing battery  is  looped  between  these  tip  and  ring  con- 
tacts with  the  operator's  testing  telephone  bridged 
across  such  loop,  it  follows  that  the  sound  indicating 
the  busy  condition  of  the  line  tested  is  under  these 
circumstances  heard  in  the  receiver,  and  thus  a  line 
which  is  at  liberty  is  liable  to  be  reported  as  en- 
gaged. 

Mr.  Rorty  has  sought  to  overcome  this  difficulty. 
The  invention  consists  in  combining  the  fi.xed  por- 
tions generally  of  a  branch-terminal  switchboard 
and  in  particular  the  switch-socket  devices  repre- 
senting the  sub-station  circuits  centering  therein  with 
a  switch-cord  circuit  having  two  conductors  only, 
both  arranged  to  serve  as  main  circuit-link  conduct- 
ors. One  cord  circuit  utilizes  the  tip  contacts  and  the 
other  the  sleeve  contacts  of  the  associated  switch 
plugs.  The  intermediate  or  ring  contact  of  the  plugs 
being  unconnected  with  either  or  any  cord  conductor, 
is  adapted  to  serve,  when  the  plug  is  placed  in  a  jack 
or  socket,  merely  as  a  medium  for  uniting  two  of 
the  contact  springs  of  the  jack.  With  a  central  and 
common  batterj'  in  a  bridge  between  the  cord  con- 
ductors there  are  combined  with  each  switchboard 
circuit  and  with  the  system  as  a  whole  a  governing 
relay  in  a  branch  circuit  formed  in  part  of  the  bat- 
tery bridge,  arranged  to  control  the  connection  be- 
tween the  supervisory  signals  and  a  battery  furnish- 
ing current  for  their  operation,  the  relay  being  in  a 
circuit  closed  when  either  of  the  switchboard  plugs 
is  inserted  in  a  switch  socket. 

In  carrying  out  the  invention,  both  metallic-circuit 
and  grounded-retum  sub-station  circuits  are  provided 
for.  The  apparatus  at  the  sub-stations  is  entirely 
changed,  the  automatic  calling  and  the  telephone  cir- 
cuits adapted  for  the  common-battery  t>'pe  being  sub- 
stituted for  the  magneto  generator  and  the  local  bat- 
tery and  circuit.  At  the  central  station  while  the  mul- 
tiple switch  sockets,  the  self-resetting  electromagnetic 
line  signals  and  the  switch  plugs  remain  unaltered,  the 
cord  circuit  is  rearranged.  The  central  batter}^  fur- 
nishing current  for  talking  and  signaling  is  split, 
into  two  sections  by  the  attachment  of  a  ground  con- 
nection at  its  middle,  which  sections  under  certain 
conditions,  as  when  double  and  single-conductor 
circuits  are  united,  serve  as  separate  batteries,  both 
sections  being  in  the  metallic  circuit  and  one  only  in 
the   grounded   circuit.  _ 


Referring  to  the  accompanying  drawing,  (A)  and 
(B)  are  sub-stations,  connected  with  (C)  a  central 
station,  (L)  being  a  metallic  circuit  having  two 
main  conductors,  while  (T")  is  an  earth  return- 
circuit  having  a  single  complete  main  conductor.  At 
the  sub-stations  the  usual  telephone  and  signal  ap- 
paratus of  the  universal  central-battery  system  is  con- 
nected in  the  standard  manner. 

At  the  central  station  the  switchboard  apparatus 
contains  the  sw^itch  sockets  of  the  several  lines,  and 
any  appropriate  number  of  switch  cords,  each  being 
fitted  with  an  answering  plug  (P)  and  a  companion 
plug  (P=). 

The  battery  comprises  two  sections  (N)  (N'),  one 
of  them  serving  alone  as  a  source  of  sienaling- 
current  for  both  main  circuits  and  also  furnishing 
talking-current  for  grounded  circuits,  while  the  two 
serve  together  as  a  source  of  transmitter-current  for 
metallic  circuits.  There  is  also  a  battery  (N'), 
smaller  than  the  sections  of  main  battery,  to  supply 
current  for  the  busy  test  and  for  the  locking  or 
resetting  coil  (j)  of  the  line  signals.  The  smaller 
battery  is  shown  as  being  connected  at  one  pole 
with  section  (N")  of  the  larger  battery,  and  by 
such  connection  it  is  possible  to  utilize  the  con- 
ductor   114)    and  the  plug-tips   and  their  associated 


half-windings  (o)  (0°)  of  the  two  helices  of  the 
induction-coil  (I),  while  the  other  conducting  strand 
uniting  the  sleeve  contacts  of  the  two  plugs  and  simi- 
larly constituted  of  two  portions  includes  the  re- 
maining half-windings  (o')  (o')  of  the  coil,  the 
central  battery  W  being  placed  in  a  bridge  connec- 
tion of  the  cord  conductors  extending  from  a  point 
(y)  on  one  conductor  between  the  two  induction-coil 
half-windings  to  a  similarly  placed  point  (z)  on  the 
other  for  the  purpose  of  suoplying  current  to  the 
sub-station    transmitters. 

Relays  (R)  and  (R')  control  the  shunt  circuits  of 
the  signals  (S)  (S"),  acting  when  excited  by  the 
flow  of  current  in  the  main  circuit  to  close  the 
shunts,  thus  withdrawing  current  from  the  signals 
to  prevent  their  display,  but  opening  the  shunts  to 
permit  the  display  of  the  signal  as  soon  as  the  main- 
line current  ceases  to  flow. 

By  means  of  the  relay-switch  (R^)  the  supply- 
current  connection  for  the  signals  is  maintained  iintil 
both  stations  which  have  been  engaged  in  a  com- 
munication have  replaced  their  receivers  on  their 
respective  switch-hooks. 

The  smaller  battery  (N')  is  alone  concerned  with 
the  busy-test  and  annunciator-locking  circuit.  The 
latter  circuit  is  as  follows:     From  the  plus  pole  of 
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conductors  as  portions  of  the  circuit  of  both  bat- 
teries. 

The  switchboard  connections  of  the  grounded  cir- 
cuit (L")  are  substantially  identical  in  character  with 
those  of  the  circuit  (L)  and  are  clearly  shown  in 
the  diagram. 

One  of  the  group  of  switch  cords  with  which  each 
section  of  the  switchboard  is  supplied  is  represented 
by  (D").  It  contains  two  conductors  or  strands  only, 
and  with  its  plugs,  circuit  arrangements,  and  as- 
sociated apparatus  constitutes  an  important  feature 
of  the  invention. 

The  answering  switch  plug  (P)  has  the  usual  tip, 
ring  and  sleeve  contacts.  When  the  plug  is  inserted 
in  the  socket,  the  tip  connects  with  the  short-line 
spring  and  thereby  with  main  conductor.  The  sleeve 
registers  with  the  inner  and  outer  socket  rings, 
thereby  establishing  connection  with  the  other  main 
conductor  and,  by  the  conductive  union  of  the  rings 
through  the  metallic  substance  of  the  sleeve,  closes 
the  test  circuit.  The  intermediate  or  ring  contacts 
register  with  and  unite  the  two  socket  springs  (s") 
and  (s').  It  will  be  noted  that  the  ring  contacts 
have  no  conductors  attached  to  them  and  no  con- 
nections in  the  cord  circuit,  and  their  sole  function 
is  to  establish  conductive  connection  between  the  two 
contact  springs,  and  as  the  intermediate  or  ring  con- 
tact is  now  wholly  disconnected  from  any  circuit  or 
source  of  current  and  has  no  conductive  relation  with 
the  tip  conductor  there  is.  of  course,  no  longer  any 
liability  to  produce  false  busy  signals.  The  tip  and 
sleeve  contacts  of  each  plug  are.  however,  united  by 
link  conductors  with  the  corresponding  contacts  of 
its  companion  plug,  so  that  any  two  lines  may  be 
switched  together  by  inserting  the  plugs  of  a  pair 
into  the  respective  switch  sockets  of  such  lines.  The 
cord  conductor  uniting  the  tips  of  the  two  plugs  is 
formed  of  two  portions   (9)    (9")   and  contains  the 
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the  battery  to  switch-socket  spring  (s'),  thence 
when  a  plug  is  in  the  socket,  through  the  ring  con- 
tact to  spring  (s"),  continuing  by  conductor  (4), 
external  socket  ring  (m),  conductor  (5),  locking 
coil  (j)  of  annunciator  (M),  conductor  (3),  and 
point  (27)  to  the  minus  pole  of  the  small  battery 
(N').  The  busy-test  circuit  can,  of  course,  be  com- 
pleted only  when  the  locking  circuit  has  been  estab- 
lished for  a  given  line  by  the  insertion  of  a  plug  in 
a  socket,  and,  an  abnormal  potential  having  thereby 
been  imparted  to  the  test  rings  (m)  of  other  sockets 
of  the  same  line,  the  tip  of  some  other  switch  plug 
is  applied  to  some  one  of  the  other  sockets.  The 
operator's  receiver  (t)  is  at  this  moment  bridged 
with  its  condenser  between  the  cord  conductors,  and 
should  the  tested  line  be  busy  a  definite  sound  signal 
or  click  will  be  heard  therein,  owing  to  the  variation 
of  charge  in  the  condenser  and  through  the  instru- 
ment, which  occurs  by  reason  of  the  differing  poten- 
tial of  the  test  ring  and  plug  tip.  If,  however,  the 
tested  line  be  disengaged,  there  is  no  such  difference 
of  potential,  and  the  "busy"  click  will  not  be  heard 
in  the  telephone. 

Briefly  describing  the  operation  of  the  invention, 
let  it  be  assumed  that  station  (A)  wishes  to  com- 
municate with  station  (B).  The  subscriber  at  (A) 
takes  his  telephone  from  the  hook-switch,  which 
closes  the  main  circuit,  causing  current  from  battery 
section  (N")  to  flow,  so  that  the  annunciator  (M') 
operates  to  give  the  call  signal.  In  response  the 
operator  inserts  the  plug  (P)  in  the  answering  socket 
and  receives  the  order  in  the  receiver  (t).  The  in- 
sertion of  the  plug  connects  the  whole  battery  (W) 
with  the  main  circuit,  closes  a  local  circuit  of  one 
section  of  the  battery  through  the  controlling  relay 
fR')  and  plug-an-socket  contacts,  this  being  followed 
by  the  supply  of  current  to  supervisory  signal  (S). 
which,  however   is  not  displayed,  because  the  main 


March  19,  1904 

circuit  being  iloled  at  the  sub-station  it  is  at  once 
shunted  by  the  action  o^  fii«  supervisory  relay  (R) 
and  also  closes  the  locking  circuit  Oi  annunciator 
(M)  through  plug-and-socket  contacts  arid  thfrtigh 
the  self-setting  and  locking  coil  (j),  restoring  the 
annunciator,  and  sets  the  busy  test  for  the  circuit. 
The  order  being  received,  the  operator  takes  up  the 
6ottit)ahioH  Jjluf  (P-)  and  tests  the  line  wanted  by 
applying  th6  tij)  of  ttie  Jilug  to  test  ring  (m)  of  the 
soct-fct.  If  tile  Jine  h  tusy,  a  Seutid  indicative  of 
iuth  condition  is.  hfearfl  in  tjife  r&'eivef  and  the  calling 
sutscriter  is  Informed  of  the  fact ;  tut  if  tio  Such 
sound  be  heard  the  pfuf  (f")'  iS  inserted  into  the 
proper  socket  and  the  call  signal  is  Sent  bj'  dpe'rafinf 
the  call  key  (k).  As  soon  as  the  plug  '(?'}  5S  t*{- 
sfertSd  signal  (S")  is  displayed,  because  circuit  (L"7 
being  as  yet  dpffi  Hi  the  aub-station,  no  current  flows 
and  relay  (R")  is  not  excJtCd  and  because,  also,  the 
circuits  of  the  relay  (R')  and  sigriai  (§*)  .»ri=  dosed  ; 
but  as  soon  as  the  subscriber  (B)  takes  his  r&'SrVsr 
from  the  hook  to  answer  the  call  signal  (S")  is  no 
fyhgSi-  disblayed,  being  shunted  by  relay  (R"),  which 
is  rioW  energized;  atld  by  the  disappearance  of  the 
signal  iht  bpfefatdf  ffiay  InfSf  that  the  subscriber 
wanted  has  answered  thS  cali.  WJleri  the  gettiltlUfli- 
cation  is  ended,  the  two  sutscriterS  fepJafiS  ihs  fg- 
ceivers  and  both,  riiain  circuits  are  reopSrifici  b-  fh€ 
reintroduction  of  tire  c6nd£nsefs.  ,  The  relays  (SJ 
(R-),  no  longer  excited,  siifftfr  fheir  ariri'atures  to 
fall  away  and  disestablish  the  shunt  cir'ciiJtS  0). 
The  signals  (S)  (S°)  are  accordingly  displayed  aHcI 
indicate  an  order  10  disconnect,  the  relay  (R')  still 
being  energized  and  maintaining  contact  between  its 
local  points  for  the  supply  of  current  to  the  signals. 
Tht;  ojjefatof  nbw  withdraws  the  plugs,  the  display 
of  feafch  sighai  cfeasing  35  llig  ^[ag  with  which  it  is 
associated  is  withdrawn.  Aii  of  thfe  CdiiriSStion  cir- 
cuits ivt  how  openfcd  arid  the  ridrtrial  ectiditJtiri  di 
the  main  lines  is  restored. 


Arthur  Warren  on  George  Wdsting- 
house. 

Some  extracts  from  an  article  on  the  career  of 
George  Westinghouse  written  by  Arthur  Warren  for 
the  New  York  Times  will  be  of  interest  to  Western 
'Electrician  readers.  Mr,  Warren  was  until  recently 
manager  of  the  WestitighoUse  Companies'  Publishing 
Department.  lie  speat<s  of  Mt.  Westinghouse  as  a 
"big  mahj  with  a  hundred  thousflrld  horSepOWer  inside 
him ;  a  masterful  irian,  -tvith  2j,do6  meri  difeetly  liiider 
his  leadershij);  a  mati  Who  eonttols  whatever  he 
touches;  an  at)Solute  ruler,  as  absolute  as  the  czar. 
George  Westinghouse  is  a  trained  ehgineef,  an  in- 
ventor, a  manufacturer,  and  a  financier.  The  combi- 
nation is  unique.  He  has  more  physical  endurance 
than  any  iS  df  the  25,000  rrien  in  his  employment. 
He  is  al\ways  working,  except  when  he  sleeps,^  and 
he  is  a  good  sleeper.  When  one  thing  is  accomplished 
another  is  begun.  The  successes  do  not  chain  his 
interest.  Achievement  attracts  him,  so  he  is  ever 
doing  some  new  thing,  and  thus  his  undertakings 
multiply."     Further  extracts   follow : 

"lie  organized  an  engine-building  company,  built 
steam  engines,  gas  engines,  and  was  the  first  man  in 
the  tinited  States  to  undertake  seriously  the  develop- 
ment of  the  steam  turbine,  tie  acquired  the  Parsons 
turbine  patents  for  America.  Vie  organized  an  incan- 
descent-lamp company,  the  Nernst  Lamp  Company, 
and  a  company  for  manufacturing  the  Cooper  Hewitt 
iamp.  He  will  organize  a  company  without  more 
ado  than  another  man  will  make  over  eating  his 
Isreakfast.  T  have  known  him  at'  the  breakfast^  table 
to  buy  a  copper  mine,  send  a  man  to  Europe  to  inves- 
tigate a  newly  announced  electrical  discovery,  and 
give  instructions  for  a  series  of  experiments  to  be 
made  in  some  entirely  new  direction. 

"His  ambition  is  to  extend  his  great  industries 
to  many  countries,  to  build  them  up  there  so  that 
they  become,  as  it  were,  national  institutions,  and 
to  have  their  products  on  every  sea  and  in  every  land. 
He  is  not  far  from  realizing  this  ambition.  Already 
the  British  Westinghouse  Electric  and  Manufacturing 
Company  is  the  greatest  of  its  kind  in  the  United 
Kingdom  and  has  become  in  two  or  three  years  the 
most  widely  known  industrial  undertaking  in  the 
British  Empire.  On  the  Continent  of  Europe  he  has 
three  manufactories.  The  commercial  territory  of 
one  of  them  extends  from  St.  Petersburg  to  the  Pa- 
cific. His  foresight  planned  those  companies,  and 
his  energy  got  them  workin.g  before  the  countries 
in  which  they  are  placed  could  seriously  oppose  the 
import  of  American  manufactures  by  a  wall  of  pro- 
hibitive tariffs, 

"While  other  men  were  talking  about  the  possibili- 
ties of  electricity  he  was  making  the  possibilities  actu- 
alities. He  built  the  first  great  electrical  generators, 
as  big  as  the  biggest  steam  engines  of  the  time — the 
generators  for  Niagara,  5,000  horsepower  each — 10  of 
them.    He  has  built  larger  ones  since. 

"Power,  power,  power !  That  is  the  thought  one 
associates  with  this  man.  Force  and  new  endeavor — 
one  would  think  he  has  enough  on  his  hands  already, 
but  he  will  go  on  till  the  last  gun  fires.  There  are 
no  brakes  on  that  vitality,  except  the  man's  self-con- 
trol. No  one  else  can  throttle  that  100,000  horse- 
power. 

"He  thinks  so  rapidly  that  it  is  hardly  possible 
for  any  of  his  men  to  keep  pace  with  him.     He  is 
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the  riidfiVS  power  of  all  his  industries.  He  will  strike 
an  idea  in  i^ew  York,  get  aboard  his  private  car, 
work  at  a  plan  fof  a  new  device,  and,  arriving  at 
Pittsburg,  hand  the  drawing  to  one  of  his  head  men 
with   the  instructions:     'Make   (hat.' 

'HS  has  made  a  chain  of  world-eneircling  indus- 
tries. PresHftiably  he  is  proud  of  it,  and  he  has  a 
right  to  be.  No  dfhsr  man  has  done  this  thing.  It 
is  an  achievement  imperial  in  its  scope.  It  may  he 
asked  from  what  special  achievefflent  he  derives  most 
satisfaction.  It  is  a  natural  question,  and  one  night 
he  made  a  remark  which  may  be  taken  as  the  answer 
to  it :  'If  some  day  they  say  of  me  that  with  the  air 
brake  I  contributed  something  to  civilization,  some- 
thing to  the  safety  of  human  life,  it  will  be  sufficient.'  " 


Bleotris  Railway  In  Morgantown,  W.  Va.' 

By  W/ihtm  L.  Webb. 

Mor.gantown  is  S!h:i«t«d  in  the  northern  part  of 
West  Virginia,  but  a  feW  thiles  south  of  the  Penn- 
sj-lvania  line.  It  is  on  the  MonoHgahela  River  about 
iiSO  ttliles  above  Pittsburg.  The  elev.'Kion  of  the 
river  at  this  point  is  a  little  over  Soo  feet  above  tide. 
A  half  mile  bacic  from  the  river  the  hills  rise  almost 
as  much  again.  'These  statements  have  been  made 
to  illustrate  briefly  the  fact  that  Morgantown  is  in 
a  very  hilly  country — that  the  grades  on  streets  and 
eotintfy  roads  are  very  excessive — that  the  usual 
lifflitS  of  grade  and  the  usual  power  requirements 
p.ef*  tflf  f3er  mile  of  road  must  be  thrown  away  and 
the  pfpt'feni  attacked  on  an  independent  basis. 

Laying  olif.a  tattfe  fof  an  electric  road  is  usually 
dniy  a  question  df  prdtftlting  the  most  business — 
asSiii+iing  that  there  is  a  blanket  francliise  and  no 
trouble  fcfafding  right-of-way.  But  in  Morgan- 
town  the  question  of  grade  had  an  influence  which 
made  certain  routes  absolutely  impracticable  and 
which  called  out  much  study  to  determine  the  ad- 
visability of  lesser  grades.  The  topographical  fea- 
tures make  it  somewhat  of  a  "shoestring"  town — 
long,  narrow  and  strung  out — the  very  best  kind 
df  a  town  to  furnish  business.  It  is  the  seat  of 
tli6  sfafS  titliVBrsity,  which  claims  an  enrollment 
of  nC'afiy  a  fhaiiSSHd  students.  The  location  of  some 
of  the  university  bufldififs  is  sketched  on  file  map. 
Tliere  are  several  largg  gfass  factories  and  other 
mills  located  there.  These  furnished  tbs  justification 
for  the  location  of  the  line  along  the  river  road,  . 
Here  the  line  was  cOfnparatively  level,  the  highest 
grade  being  a  little  less  fhafl  eight  per  cent.  Tb? 
side  hill  above  this  stretch  was  SO  very  steep  that 
(he  people  living  very  far  from  the  line  could  not 
be  expected  to  walk  very  far  up  and  down  that 
grade  to  take  a  car,  and  so  another  line  at  a  higher 
level  was  decided  to  be  necessary. 

The  result  of  all  this  is  a  single-track  loop  line 
about  ,1^y^  ttiileg  in  length,  with  two  long  sections 
of  double  track  and  other  passing  switches,  which 
enable  cars  to  run  tn  both  directions,  and  thus  give 
to  all  parts  of  the  town  a  high  degree  of  service,  con- 
sidering the  number  of  cars  Operated.  The  double 
tracks  fwhich,  with  the  sidin.gs,  increase  the  mile- 
age to  four  miles)  were  inserted  largely  with  ref- 
erence to  the  suburban  extensions,  which  were  sur- 
veyed, but  which  have  not  yet  been  constructed. 
Considerable  opposition  was  developed  when  it  be- 
came known  that  we  intended  to  double-track  nearly 
the  whole  of  Main  Street.  I  defended  it  by  calling 
it  an  extra  long  "siding."  When  threatened  with 
trouble  by  the  City  Council,  T  demonstrated  to  them 
that  the  double  track  was  put  there  to  prevent  con- 
gestion of  traffic — so  that  the  tardiness  of  a  suburban 
car  would  not  disarrange  the  schedule  of  the  citv 
cars  nor  block  traflic ;  that  with  a  double  track  the 
cars  would  always  be  moving ;  that  even  if  any  wait- 
ing for  cars  became  necessary,  it  could  be  done  at 
the  ends  of  the  double  track,  which  are  outside  of 
the  business  section.  A  suflncient  number  of  the 
opposition  became  convinced  of  the  advantage  tj 
the  public  of  the  double  track,  and  it  was  formally 
authorized.  During  our  arguments  with  the  City 
Council  about  the  double  track  one  of  our  directors 
brought  up  an  argument  which  is  very  interestin.g 
and  somewhat  novel.  The  width  between  curbs  on 
Main  Street  is  such  that  a  truck,  being  loaded  or 
unloaded  with  its  back  to  the  curb,  would  obstruct 
a  car  running  along  the  middle  of  the  street,  but 
would  not  obstruct  a  car  on  the  farther  track  of 
a  double  track.  Therefore  if  the  track  were  in  the 
middle  of  the  street,  such  a  truck  would  obstruct 
cars  running  in  either  direction,  while  with  n  double 
track  it  would  obstruct  only  the  cars  running  on 
the  near  track.  Therefore,  whatever  the  schedule, 
a  double  track  would  allow  teams  twic?  as  much 
time  to  unload  as  the  same  cars  on  a  single  track. 

Track. — A  large  part  of  the  line  has  been  paved 
mth  a  brick  pavement.  The  method  universally 
used  there  is  to  lay  the  brick  on  a  thin  layer  of 
sand,  which  is  spread  directly  on  the  subsoil.  For- 
tunately, the  soil  is  so  firm  that  this  makes  a  fair 
pavement  as  long  as  it  is  not  disturbed,  but  after 
a  few  trenches  have  been  dug  for  water,  sewer  and 
gas  pipes,  the  surface  of  the  pavement  is  about  what 
might  be  expected  from  such  a  method.  Considering 
the  nature  of  the  pavement,  a  concrete  f.^undation 
for  the  tracic  was  a  useless  refinement,  but  I  deter- 
mined to  put  down  a  good  foundation.  After  dig- 
ging to  the  proper  depth,  the  subsoil  was  rolled  if 
necessary.  The  specifications  called  for  rolling,  but 
throughout  a  large  part  of  the  line  the  soil  appeared 
so  firm  at  a  depth  of  17  inches  that  I  allowed   the 
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rolling  to  be  omitted.  Four  inches  of  broken  stone 
were  then  laid.  The  ties  and  rails  were  then  laid 
and  surfaced  and  tamped  with  ballast  until  the  total 
thickness  of  ballast  under  the  ties  was  about  six 
inches.  In  the  paved  portion  the  ballast  was  filled 
up  to  about  an  inch  above  the  top  of  the  ties  Then 
a  cushion  coat  of  sand  was  laid,  on  which  to  set 
the  paving  brick.  As  we  had  some  difficulty  in  ob- 
taining a  sufficient  supply  of  broken  stone  for  ballast 
we  used  gravel  for  the  tamping  ballast.  This  grave! 
IS  dredged  from  the  river  at  Pittsburg;  it  is  of 
course,  thoroughly  washed,  and  makes  a  very  good 
ballast  for  tamping.  It  cost  us  about  70  cents  in  the 
track,  while  the  broken  stone  cost  us  about  $1.25. 
This  method  of  track  foundation  proved  very  sat- 
itfactory.  Subsoil  drainage  proved  advisabale  in  a 
few  low  places.  The  rails  used  were  seven-inch 
"Shanghai"  rails.  That  height  of  rails  was  neces- 
sary on  account  of  the  brick  pavement,  and  the  use 
of  such  rails  prevented  trackage  by  teams  on  the 
rails. 

Poles. — We  used  juniper  poles  on  the  line  work. 
Juniper  seems  to  be  nearly  if  not  quite  as  good  as 
cedar,  and  very  much  cheaper  than  cedar  can  be 
bought  now.  We  paid  $4.31  for  35-foot  poles,  seven 
inches  at  top,  and  $6.13  for  40-foot  poles,  seven 
inches  at  top.  These  prices  were  f.  o.  b.  Morgan- 
town. 

Rolling  Stock.— The  rolling  stock  called  for  in  the 
initial  order  included  six  lo-bench  open  cars,  with 
Brill's  21-E  trucks  and  six  18-foot  box  cars  with  the 
same  trucks.  These  were  equipped  with  General 
Electric  No.  67  motors  and  B-23  controllers.  The 
only  special  feature  of  the  rolling  stock  is  the  mag- 
netic brake,  and  as  this  is  perhaps  not  well  known 
to  all  of  you.  a  brief  description  is  justifiable.  On 
each  side  of  the  car,  midway  between  the  rails,  is 
swung  a  powerful  electromagnet.  These  magnets 
normally  hang  about  one-quarter  inch  above  the 
rails  and  are  beveled  at  the  ends,  so  that  there  is 
no  danger  of  their  catching  on  the  track.  They  are 
operated  from  the  controller,  which  is  somewhat 
modified  for  the  purpose.  When  it  is  desired  to 
use  them,  the  controller  is  turned  to  zero,  thus  throw- 
ing off  the  line  current.  'Then,  turning  the  con- 
troller past  zero,  the  motors  begin  to  act  as  dyna- 
mos and  magnetize  the  magnets.  The  faster  the  cars 
are  moving,  the  more  powerful  will  be  the  action. 
It  should  be  noted  that  these  brakes  act  directly  on 
-the  rails  in  spite  of  their  being  slippery  or  even  icy ; 
that  with  them  there  is  no  necessity  or  excuse  for 
flat  wheels ;  that  they  will  work  even  if  the  trolley 
jumps  off  and  there  is  no  line  current ;  they  require 
no  great  exertion  from  the  motorman ;  they  consume 
power  which  otherwise  goes  to  waste  or  which  is 
spent  in  grinding  up  wheel  tires  and  brake  shoes; 
they  do  not  take  power  from  the  line,  as  is  done 
with  the  pneumatic  brake.  While  there  is,  of  course, 
a  limit  to  the  power  that  can  be  developed  by  these 
magnetic  brakes,  it  is  very  much  greater  than  the 
wheel  brake.  Finally,  the  brakes  for  the  closed  cars 
are  so  connected  that  the  current  runs  through  the 
electric  heaters,  and  so  the  heating  of  the  cars  in 
winter  comes  from  the  waste  energy  and  not  as  an 
additional  drain  on  the  line  current.  These  brakes 
cost  $200  each  for  the  open  cars  and  $290  for  the 
closed  cars,  where  they  had  the  heating  attachment. 
Trolley  Wire. — No.  0000  trolley  wire  was  used 
throughout.  The  location  of  the  power  house  is 
qi:iic  central,  and  will  be  still  more  so  when  the 
proposed  extensions  are  built.  The  arrangement 
made  it  possible  to  make  the  feed  wires  very  short 
and  the  use  of  No.  0000  wire  made  the  maximum 
drop  in  voltage  very  small.  This  was  still  further 
helped  by  using  a  double-trolley  wire  on  the  short 
stretch  of  single  track  connecting  the  double  tracks 
on  Main  and  Front  Streets.  Incidentally,  this  elimi- 
nated the  line  switches  and  enabled  the  ears  running 
in  each  direction  to  use  their  own  wires  from  one 
end  of  the  double-track  district  to  the  other. 

Power-plant  Generators. — It  is  a  commentary  on 
the  power  demanded  by  the  grades  of  that  line  that 
a  2co-kilowatt,  6oo-volt  railway  generator  was  found 
lo  be  necessary  to  run  six  cars.  And  since  it  is 
confidently  expected  that  the  line  there  installed  is 
but  the  nucleus  of  a  much  larger  system,  two  such 
generators,  each  direct-connected  to  a  32S-horse- 
oower  vertical  compound  Westinghouse  engine,  were 
bought.  The  power  house  was  designed  for  the  ulti- 
mate placing  of  four  such  engines.  The  first  work 
of  the  company,  after  organizatidn,  was  to  buy  up 
the  existing  electric-light  plant,  a  corporation  whose 
chief  value  lay  in  its  franchise.  Its  equipment  and 
wiring  were  antiquated  and  were  already  very  greatly 
overtaxed.  But  the  business  already  on  hand  and 
the  business  that  could  be  counted  on  as  soon  as 
facilities  were  offered  seemed  to  justify  the  imme- 
diate installation  of  two  180-kilowatt  alternators,  two- 
phase,  2,200  volts,  running  at  7,200  alternations. 
These  were  each  belt-connected  to  273-hor5epower 
vertical  compound  Westinghouse  engines,  by  21-inch 
belts,  with  a  span  of  24  feet  Space  for  another  such 
installation  was  also  made  in  the  design  of  the  power 
house. 

Boilers. — The  boilers  selected  and  immediately  in- 
stalled were  three  Stirling  boilers,  each  of  310  nom- 
inal hdrsepower.  These  have  been  designed  for  a 
working  pressure  of  180  pounds,  although  the  plant 
is  now  operated  at  about  135  pounds.  Although 
Morgantown  is  situated  in  the  heart  of  the  region 
where  the  best  of  the  Pittsburg  and  Krceport  bitu- 
minous coals  are  at  their  best  and  cheapest,  natural 
gas  is  even  cheaper.  And  so,  although  these  fur- 
naces have  been  equipped  with  grates,  so  that  a  coal 
fire  can  be  started  up  on  a  few  moments'  notice,  if 
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the  supply  of  gas  should  suddenly  fail,  they  are  also 
equipped  with  Kirkwood  burners  for  burning  the 
natural  gas.  This  gas  comes  to  the  building  under 
a,,  pressure  of  120  to  150  pounds  per  square  inch  vind 
passes  through  a  reducing  valve  which  reduces  the 
pressure  to  a  few  ounces.  An  automatic  governor 
keeps  this  pressure  constant  at  the  firebox.  A  very 
slight  adjustment  of  this  governor  by  the  fireman 
is  sufficient  to  produce  any  desired  change  in  the 
steam  pressure.  The  fire  room  is  designed  for  three 
more  such  boilers — enough  to  handle  engines  of 
more  than  2,000  horsepower.  The  feed  water  for 
the  boilers  is  heated  by  a  feed-water  heater  of  1,200 
horsepower.  The  question  of  using  condensers  was 
studied,  and  it  \vas  decided  that  they  were  not  justi- 
fiable. The  natural  gas  ysed  by  such  large  con- 
sumers is  sold  for  five  cents  per  thousand.  In  this 
case,  however,  the  company  holds  leases  on  thousands 
of  acres  of  gas  lands,  and  therefore  paying  the  gas 
bill  is  simply  a  matter  of  bookkeeping.  But  even 
allowing  the  actual  expense  in  cash  of  the  cost  as 
charged  to  similar  consumers,  the  cost  of  heat  there 
is  so  small  that  such  saving  as  might  result  would  ■ 
not  pay  the  interest  and  depreciation  on  the  plant 
required.  The  engine  room  and  also  the  car  barn 
will  be  heated  from  the  exhaust  steam,  and  it  was 
considered  that  this  use.  together  with  the  fecd- 
■vvater  heater  and  the  compounding  in  the  engines, 
represented  as  much  saving  as  is  worth  while  out  of 
135-pound  steam. 

Praft. — The  power  house  was  designed  for  an 
immediate  installation  of  1,200  horsepower,  with 
.=pace  for  a  subsequent  installation  of  about  J,ooo 
horsepower  additional.  Plans  and  estimates  were 
made  for  a  brick  stack  for  immediate  necessities 
and  also  for  one  for  future  requirements.  Of  course, 
these  had  to  be  designed  on  the  basis  of  burning 
coal,  since  natural  gas  cannot  be  depended  on  ''n- 
dcfinitely.  A  small  stack  would  cost  considerable 
and  might  have  to  be  duplicated  in  a  very  few  years. 
The  larger  stack  would  cost  much  less  per  horse- 
power, but  its  full  capacity  might  not  be  needed 
for  many  years,  and  in  any  case  it  meant  an  imme- 
diate and  large  expenditure.  Also,  either  plan  called 
for  3  stack  much  larger  than  the  immediate  require- 
ments for  burning  natural  gas  necessitated.  The 
plan  adopted  enabled  us  to  "eat  our  cake  and  keep 
it,  too."  A  steel  stack  was  erected  which  is  seven 
feet  in  diameter  and  whose  top  is  50  feet  above  the 
boiler-room  floor.  This  is  large  enough  to  furnish 
an  adequate  natural  draft  for  the  three  boilers  burn- 
ing natural  gas.  The  system  is  provided  with  a 
lo-foot  fan  and  engine,  built  by  the  Sturtevant  com- 
pany, which  will  provide  induced  draft  whenever 
norcssan,'.  The  plans  v/ere  aho  made  on  the  oasis 
cf  the  installation  of  another  fan  connecting  with 
the  same  stack  when  the  throe  oth^r  boilers  ar-.' 
placed.  The  cost  of  this  installation  was  far  less 
than  that  of  an  adequate  stack;  the  fan  and  engine 
need  not  be  used  at  present,  but  it  is  there,  all  ready 
for  use  on  very  short  notice ;  and  the  maker  declares 
that  the  single  fan  and  stack  now  place^l  could  -ie- 
velop  sufficient  draft  for  2,000  horsepower  if  forced, 
liven  tiie  additional  steam  which  will  be  required  for 
the  fan,  when  it  becomes  necessary  to  use  it  regularly, 
will  be  cheaply  purchased,  considering  the  very  low 
price  of  fuel.  This  is  another  illustration  of  how 
the  trice  of  fuel  there  (which  is  so  abnormally  low) 
has  a  marked  influence  on  the  economics  of  plant 
installation  and  justifies  an  additional  use  of  steam 
to  .^.ave  immediate  outlay,  just  as  in  the  case  of  the 
condensers  it  was  cheaper  to  waste  some  of  the 
energy  of  the  steam  rather  than  increase  the  outby 
in  order  to  save  it. 

Discussion. 

William  Easby.  Jr. :  I  would  like  to  ask  if  any 
emergency  tests  of  the  magnetic  brakes  were  made? 

Mr.  Webb:  We  have  made  none  there.  I  don't 
know  v/hat  has  been  done  elsewhere.  There  is  one 
peculiarity  about  the  action  of  those  brakes  to  which 
a  motorman  called  my  attention.  We  were  running 
down  a  rather  steep  &rade  on  the  rotd.  and  at  the 
top  cf  that  grade,  going  at  a  fair  sp-'.od,  '10  turrod 
off  the  current  and  threw  the  controller  past  the 
zero  point;  that  is,  up  one  or  two  notches  on  this 
brak«  con;rivance.  We  were-  going  so  slowly  ihen 
(half  speed)  that  the  brake  had  no  apnre:i:iM-!  elTcct. 
and  we  kept  on  going  downhill  and  increased  our 
speed.  He  said,  "J^tst  notice ;  I  won't  touch  this.'' 
At  the  bottom  of  that  grade  was  a  street  corner 
where  he  was  required  to  slow  up.  and  yet,  without 
touching  that  controller,  when  he  got  down  near  the 
bottom  of  that  grade  we  began  to  get  such  a  high 
speed  that  suddenly  the  brake  began  to  work  auto- 
matically: the  car  was  brought  down  to  a  very  f:low 
speed  when  we  reached  that  street.  It  did  not  work 
until  we  were  moving  at  that  high  speed,  and  then 
it  reduced  to  the  proper  speed  for  crossing  that 
street.  I  have  learned,  while  riding  on  those  cars, 
that  it  is  possible,  if  a  motorman  knows  how  to 
work  those  brakes,  to  make  them  act  in  an  ideal 
way.  They  need  not  act  suddenly,  but  just  in  the 
way  T  have  described.  The  motorman  can  make 
them  work  almost  automatically.  There  is  one  ob- 
jection, and  one  which  I  should  suppose  it  would 
be  an  easy  matter  to  remedy,  and  that  is  that  when 
the  car  is  going  up  a  steep  grade,  and  it  is  desired 
to  stop,  say  at  a  street  crossing,  then  the  motorman 
must  use  the  hand  brake  to  hold  the  car.  because 
in  going  up  the  grade  the  car  is  going  so  slowly 
that  even  if  the  current  is  turned  off  and  run  past 
the  zero  point  so  as  to  apply  the  brake,  not  suffi- 
cient magnetic  force  will  be  developed  to  hold  the 
car,  and  it  will  at  once  run  backward  down  the  grade. 


That  does  not  endanger  the  safety  of  the  car,  as,  -by 
the  use  of  the  hand  brake,  it  is  easy  to  hold  it. 

Rollin  A.  Whittick:  I  would  like  to  ask.  Mr. 
Webb  whether  he  can  give  a  fuller  description  of 
the  details  of  the  power  house — the  roof  structure, 
flooring,  in  and  outside  repair  shop,  and  as  to  the 
repair  bins,  etc.  ? 

Mr.  Webb :  The  structure  of  the  power  house  was 
made  fireproof  as  much  as  possible.  The  roof  was 
covered  with  Ludovici  tile  laid  on -light  steel  angle 
irons,  which  rested  on  jack  purlins.  Again,  on  the 
roof,  there  were  five  lines  of  trusses,  about  15  feet 
apart.  The  walls  were  brick.  The  floor  was  concrete. 
The  engine  room  and  boiler  room  were  separated  by 
a  fire  w-all  in  which  there  was  only  one  very  small 
door,  so  that  in  the  event  of  a  fire  in  the  boiler  room 
(which  of  itself  was  rather  improbable  because  there 
was  very  little  there  to  catch  fire)  it  could  hardly 
communicate  to  the  engine  room.  Of  course,  all 
possible  precautions  were  taken  to  avoid  the  chance 
of  fire,  owing  to  electrical  leakage. 

Mr.  Whittick:  I  presume  the  same  construction 
was  used  in  the  car  barn? 

Mr.  Webb :  Substantially,  yes ;  except  that  the 
roof  of  the  car  barn  was  not  made  fireproof.  In  the 
case  of  the  car  barn — at  least  in  the  shed  part,  wher; 
the  cars  would  be — there  was  nothing  below  the  roof 
to  catch  except  the  cars. 

Mr.    Whittick:     The    roof  was   planked? 

Mr.  Webb :     Plank,  covered   with  slate. 

Mr.  Whittick:  Is  Mr.  Webb  at  liberty  to  give 
us  the  probable  cost  of  construction  per  mile,  ex- 
clusive of  rolling  stock — the  cost  of  rails,  construc- 
tion -Tiid  overhead  work? 

Mr.  Webb :  Possibly  I  might  be  at  liberty  to  do 
so,  but  I  have  not  the  figures  here,  except  in  a  very 
approximate  way — what  I  can  remember  of  it.  The 
contract  price  for  the  trackwork — for  track  laying, 
excavaling,  restoring  the  roadbed  to  its  original  con- 
dition— was,  I  think,  85  cents  a  linear  foot,  reduced 
down  to  72  cents  a  linear  foot  out  on  the  suburban 
part,  where  there  was  no  paving  to  be  taken  care 
of.  The  materials  were  all  furnished — that  is.  the 
rails,  ties,  ballast,  sand  to  go  under  the  paving  brick, 
rind  special  paving  brick  where  desired.  I  said  w^ 
used  a  Shanghai  rail.  I  also  designed  a  special  brick 
which  was  made  in  Morgantown  (brickmaking  is 
one  of  the  industries  there),  which,  nominally  at 
ler.sl,  had  the  same  effect  as  though  w-e  had  a  grooved 
rail ;  that  is,  the  brick  was  so  formed  that,  extending 
rnderncath  the  head  of  the  rail,  it  came  up  alongside 
the  head  so  as  to  form  a  groove,  such  as  would  be 
made  by  a  grooved  rail.  I  say,  nominally  it  would 
do  so.  I  am  sorry  to  say  that,  like  all  such  things, 
since  the  brick  was  laid  on  sand  it  did  not  require 
a  verv  heavy  truck  going  over  it  to  move  it  just 
enough  so  that,  instead  of  having  a  little  narrow 
groove,  it  soon  developed  to  be  a  pretty  big  one. 

Mr.  Whittick:  There  Is  just  one  more  question 
regarding  the  electric  brake.  Is  it  possible  to  bring 
the  car  lo  a  full  stop  on  a  down  grade  with  that 
brake?  We  use  a  brake  something  of  that  kind,  but 
it  is  imnossible  to  come  to  a  full  stop.  The  car  will 
not  drift? 

Mr.  Webb:     No. 


Two  New  York  Electric  Roads  Plan 
Consolidation. 

Plans  have  been  i^ct  on  foot  for  the  consolidation 
of  the  Utica  and  Mohawk  Valley  Traction  Company 
and  the  Syracuse  Rapid  Transit  Companv.  or  in  case 
such  a  consolidation  cannot  be  made,  the  establish- 
ment of  a  community  of  interests  at  least.  The  two 
lines,  with  the  completion  of  proposed  extensions, 
would  form  a  continuous  road  almost  across  the  state 
of  New  York.  Horace  E.  Andrews  and  John  Stan- 
ley, with  their  associates,  of  Cleveland.  Ohio,  own 
the  Utica  and  Mohawk  Valley,  and  the  Syracuse 
Rapid  Transit  Company  is  largelv  the  property  of 
the  McClymonds  estate  of  Massillon.  Ohio.  The 
first  is  a  well-built  line,  with  perpetual  franchises  over 
a  private  right-of-way.  An  extension  is  beins  built 
to  Oneida,  and  when  it  is  completed  there  will  be  a 
p'ap  of  but  26  miles  between  it  nnd  the  Syracuse  Rapid 
Transit.  The  gross  earnings  for  1903  were  $701,062. 
with  a  surplus  of  $118.^82.    It  has  103  miles  of  track. 

The  Syracuse  Rapid  Transit  had  gross  earnings 
last  year  of  $7.!;'^,277.  with  $ioo.4Tt  surnlus.  It  has 
64  miles  of  track,  with  perpetual  franchises.  A  sep- 
arate corporation  owned  by  the  same  people  has  ar- 
ranged to  build  a  line  from  Svracuse  to  Oswego,  a 
distance  of  35  miles,  at  a  cost  of  $t,ooo.ooo.  This 
will  open  up  a  lot  of  new  territory  and  be  a  good 
addition. 


One  of  the  interesting  features  of  the  nr-w  plant 
now  beiner  erected  by  the  B.  R  Sturtevant  Company 
at  Hvde  Park.  Mass.,  is  an  elaborate  testing  plate  for 
its  engines.  With  an  output  of  i.ooo  engines  or  more 
per  year  this  is  the  essential  climax  nf  a  careful 
system  of  manufacture  and  testing.  The  nlate,  or 
more  properly,  the  plates,  will  be  supported  upon  a 
series  nf  heaw  parallel  walls,  between  which  steam 
and  exhaust  pipes  are  carried,  so  that  at  almost  anv 
point  in  the  entire  area  of  the  floor,  wdiich  measures 
about  30  by  60  feet,  steam  and  exhaust  connections 
may  be  made  to  any  engine.  Testincr  facilities  will 
be  provided  and  a  transfer  crane  overhead  will  make 
it  a  simple  matter  to  locate  or  remove  the  engines. 
The  same  crane  will  transport  them  to  the  packing 
department,  and  thence  load  them,  directly  upon  cars 
which  traverse  the  end  of  the  building. 


■  The    Development    of    Electrothera- 
peutics. 

By  C.  Alfred  Smith. 

It  gives  one  the  feeling  wdiich  "a  cat  in  a  strange 
garret"  is  supposed  to  have  when  one  takes  up  his 
pen  to  say  in  a  strictly  high-class  electrical  journal 
a  word  about  electrotherapeutics,  or  the  application 
of  electricity  in  the  treatment  of  disease. 

A  quarter  of  a  century  is  a  short  time  when  we 
look  back;  it  is  like  peering  very  far  into  the  future 
when  we  look  forward.  The  v/riter  has  had  an 
experience  along  the  line  of  the  manufacture  of 
elcctrotherapeutical  apparatus  which  covers  a  little 
more  than  a  quarter  century.  There  were  at 
that  period  batteries  and  belts,  intended,  suppo- 
sitiously,  for  medical  use;  designed  actually  to 
lure  the  credulous  patrons  of  the  charlatan. 
Steadily,  slowly,  even  painfully,  the  task  of  making 
a  favorable  impression  on  the  mind  of  the  edu- 
cated physician  was  pursued.  Ten  years  passed 
by.  seeing. the  business  established  on  a  small  manu- 
facturing scale,  maintained  principally  by  the  de- 
mand created  by  the  fakir,  but  steadily  gaining  a 
place  in  satisfying  the  needs  of  the  best  men  in  the 
profession.  Medical 'colleges  where  the  word  "elec- 
trotherapeutics" produced  a  spasm  by  its  mere  men- 
tion were  led  first,  to  discuss  the  subject ;  then  to 
experiment  in  a  feeble  way  in  its  use;  finally,  to 
establish  a  chair  of  electrotherapeutics. 

Today  no  reputable  college  of  medicine  or  sur- 
gery would  dare  to  ignore  the  subject;  today  prob- 
ably no  branch  of  medical  or  surgical  Inquiry  excites 
so  much  interest,  occupies  so  much  of  the  valuable 
time  of  the  investigator,  and  sends  out  through  the 
medium  of  the  press  so  much  valuable,  not  to  say 
wonderful,  record  along  the  line  of  diagnostic  and 
helpful  or  curative  practice  as  grows  out  of  the  col- 
lege, hospital  and  laboratory  investigation  by  some 
of  the  most  able  minds  throughout  the  world. 

Starting  with  the  simplest  form  of  batteries,  with 
a  very  limited  range  of  electrodes,  and  much  more 
limited  knowledge  of  intelligent  application,  this 
business  has  progressed  through  all  the  stages  of 
batter"  development,  revolutionized  by  the  adaptation 
of  the  dynamo  current  to  safe  usage  In  therapeutic 
work;  introducing  accurate  measuring  instruments 
to  insure  Intelligent  and  accurate  dosage;  designing 
controllers  and  transformers  to  adapt  the  dynamo 
current  to  the  heavy  work  of  galvano-cautery. 
finally  awakened  to  new  life  and  caused  to  go  for- 
ward with  bounds  and  leaps,  owing  to  the  published 
discoveries  of  Professor  Roentgen.  The  develop- 
ment in  static  machine,  the  Rumkorff  coil  and  the 
X-ray  tube  has  caused  the  human  body  to  yield  its 
secrets  to  the  scrutiny  of  man,  not  as  formerly,  only 
through  the  dissection  of  the  cadaver,  but  without 
discomfort  or  injury  or  annoyance  through  the  living 
subject.  Under  the  searching  radiance  of  the  X-ray 
the  surgeon  locates  the  trouble,  plans  unerringly  the 
operation,  and  all  needless  cutting  is  avoided.  The 
sense  of  touch  has  retired  before  the  more  acute 
sense  of  sight,  and  both  medicine  and  surgery  are  the 
better  for  It. 

The  business  which  one-quarter  of  a  century  ago 
was  practically  in  the  hands  of  one  house  in  Chicago 
has  grown  into  great  commercial  development  and 
importance.  The  business  which  in  Its  infancy  occu- 
pied small  space,  employed  few  hands  and  aggregated 
a  few  thousand  dollars  per  year  now  jsngages  the 
attention  of  many  thousands  of  men.  and  the  output 
in  all  branches  of  the  work  runs  into  the  millions. 
The  growth  which,  during  the  year  1903.  has  prob- 
ably increased  more  than  25  per  cent.,  bids  fair  dur- 
ing 1904  to  surpass  this  percentage  of  gain.  The 
progress  which  has  been  so  astonishing  along  the 
whole  range  of  general  electric  work  and  whose 
future  along  these  general  lines  no  one  can  foresee 
shows  the  same  probability  of  marvelous  develop- 
ment along  this  special  line  of  electrotherapeutics. 

Elcctrotherapeutical  practice  is  no  longer  a  fad. 
Some  of  the  ablest  minds  of  the  world  are  following 
this  special  field  of  experimentation.  The  commer- 
cial end  of  the  business  must  be  active  in  its  effort 
lo  keep  pace  with  this  benign  beneficiary  which 
concerns  the  life,  well-being,  comfort  and  health  of 
humanity. 


Unique  Reciprocating  Motor. 

Erich  Krause  of  Hoboken.  N.  T..  Is  the  inventor 
of  a  unioue  motor.  The  field  coils  are  circular  in 
shapf^  and  3re  arranged  consecutively,  so  as  to  form 
a  cylinder  in  the  shape  of  a  solenoid.  Inside  this 
solenoid  is  an  armature  made  up  of  a  number  of 
iron  rods  arranged  to  form  a  plunsrer.  The  arma- 
ture is  mounted  to  move  back  and  forth  inside  the 
solenoid,  being  supported  by  wheels  running  on 
lonffitudinal  tracks.  The  armature  carries  contact 
makers  which  throw  each  succeediner  coil  into  cir- 
cuit ahead  of  the  armature,  and  the  field  thus  created 
does  the  work.  The  armature,  upon  reaching  the 
end  of  its  path  In  one  direction,  makes  a  final  con- 
tact which  reverses  the  current  in  the  last  field 
coil,  and  the  movement  is  then  repeated  in  the  re- 
verse  direction,  giving  a  reciprocating  motion. 
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CORRESPONDENCE, 


Great  Britain. 

London,  March  5.— In  1895  a  select  committee  of 
the  House  of  Commons  considered  the  question  of 
introducing  the  metric  system  of  weights  and  meas- 
ures into  Great  Britain,  and  made  the  following  res- 
olutions:  (i)  That  the  metric  system  be  at  once 
legalized  for  all  purposes.  (2)  After  a  lapse  of  two 
years  it  should  be  made  compulsory  by  an  act  of 
Parliament.  (3)  That  the  system  be  taught  in  all 
public  elementary  schools.  Nothing  was  done  toward 
putting  these  recommendations  into  effect.  In  the 
House  of  Lords  this  week,  however,  Lord  Belhaven 
moved  the  second  reading  of  a  bill  which  the  gov- 
ernment has  promoted,  having  these  objects  in  view. 
He  said  that  Great  Britain,  the  United  States  and 
Russia  were  the  only  countries  in  which  the  metric 
system  had  not  been  adopted.  The  present  bill  pro- 
vides tliat  the  adoption  of  the  metric  system  should 
become  compulsory  on  April  5,  1906,  or  at  such 
later  date  as  might  be  directed.  There  was  a  fair 
amount  of  opposition  to  the  bill,  but  among  the  sup- 
porters of  the  measure  was  Lord  Kelvin,  who  said 
he  did  not  attach  the  smallest  weight  to  any  of  the 
objections  which  had  been  raised  against  the  definite 
and  compulsory  introduction  of  the  system.  After 
some  discussion  the  second  reading  was  passed,  and 
the  bill  referred  to  a  select  committee  of  the  House, 
which  will  report  upon  it. 

Considerable  discussion  has  taken  place  at  various 
times  with  regard  to  the  attitude  of  the  London 
County  Council  in  respect  of  its  contracts  for  tram- 
way rails.  The  total  value  of  all  contracts  let  by 
the  London  County  Council  for  tramway  works  is 
about  $10,000,000,  of  which  amount  $750,000  repre- 
sents foreign  work.  The  council  began  by  restrict- 
ing the  tenders  for  this  work  to  British  firms,  but, 
owing  tCthe  limited  number  of  tenders  and  the  high 
prices,  it  adopted  open  competition,  and  as  the  result 
all  materials  are  now  being  bought  in  England  and 
at  much  lower  prices.  Altogether,  the  council  esti- 
mates it  has  saved  $200,000  by  its  policy  of  open 
competition.  With  regard  to  the  receipts  from  the 
conduit-tramway  system  on  the  south  side  of  the 
Thames,  it  is  satisfactory  to  note  that  the  receipts 
per  car-mile  were  I2.2id.  against  an  estimate  of  I2d. 
The  e-xpenditure  on  the  Postoffice  telephone  sys- 
tem, as  authorized  by  the  act  of  1899,  has  now 
reached  nearly  $7,500,000.  The  system  is  not  yet 
complete,  although  extensions  are  dependent  upon 
further  funds  being  voted  by  Parliament.  It  is  in- 
tended shortly  to  introduce  a  bill  into  the  House 
of  Conunons  to  authorize  such  additional  capital. 
At  present  it  is  being  found  necessary  to  restrict 
the  expenditure  on  telephone  work  in  London,  and 
complaints  are  being  made  as  to  the  discharge  of 
long-service   workmen. 

A  return  has  been  made  giving  the  gross  amount 
expended  and  received  in  the  government  telegraph 
service  for  the  year  ended  March,  1903.  The  total 
expenditure  was  nearly  $22,500,000,  the  receipts  be- 
ing less  than  this  to  the  extent  of  nearly  $3,000,000. 
It  is  a  standing  mystery,  outside  the  government 
departm.ent  itself,  why  the  telegraph  system  cannot 
be  made  to  show  a  surplus. 

The  Glasgow  corporation,  as  I  have  previously 
mentioned,  has  been  making  a  tour  of  those  electric- 
supply  stations  in  Great  Britain  which  are  employ- 
ing steam  turbines  for  driving  their  dynamos.  They 
subsequently  invited  tenders  and  the  corporation  now 
recommends  that  the  two  3.000-kilowatt  turbo-gen- 
erators be  made  by  British  firms,  who  have  con- 
tracted at  the  price  of  $150,000. 

The  North  Metropolitan  Electric  Power  Supply 
Company  has  finally  taken  charge  of  the  electric 
power  works  of  the  Willesden  Urban  District  Coun- 
cil, which  it  will  in  the  future  supply  in  bulk.  The 
company  in  question  is  one  of  the  "power"  supply 
companies  in  Great  Britain  and  has  already  com- 
menced the  construction  of  two  very  large  power 
houses  at  other  points  in  its  area,  which  is  over 
,-500  square  miles  in  extent.  The  agreement  vyith  the 
Willesden  Urban  District  Council  was  carried  out 
at  the  suggestion  of  the  company,  which  undertakes 
to  supply  the  corporation  at  a  price  per  unit  below 
that  which  it  was  estimated  that  the  local  authority 
could  itself  generate  current.  The  company  is  also 
negotiating  for  the  purchase  of  another  municipal 
undertaking  in   its   area   upon    similar  terms. 

It  is  quite  obvious  that  very  soon  there  will  have 
to  be  a  modification  in  our  present  legislation  in 
respect  of  tramway  schemes.  At  every  session  there 
arise  glaring  instances  of  arbitrary  action  by  local 
authorities  with  regard  to  giving  their  consent  to 
schemes,  which  must  be  obtained  before  a  bill  can 
be  introduced  into  Parliament,  and  it  is  having  a 
serious  influence  upon  the  expansion  of  the  industry. 

G. 


to  advance  their  interests.  The  latter  company  has 
just  issued  a  circular  to  its  clients  informing  them 
of  an  increase  in  the  rate  of  charges  for  the  electric- 
light  service.  The  result  of  this  increase  is  that  many 
of  the  consumers  are  returning  to  the  use  of  gas 
and  coal  oil. 

The  board  of  directors  of  the  Montreal  Street 
Railway  has  appropriated  the  sum  of  $300,000,  which 
will  be  utilized  in  the  construction  of  50  new  cars. 
In  some  respects  these  new  cars  will  be  novel,  inas- 
much as  they  will  be  semi-convertible  and  can  be 
used  both  summer  and  winter  to  excellent  advan- 
tage.    They  will  cost  an  average  of  $6,000  each. 

The  town  of  Edmonton,  N.  W.  T.,  has  awarded 
the  franchise  for  a  street  railway  in  the  town  to  a 
Montreal  company.  The  company  has  secured  a 
30-year  exclusive  franchise  and  a  perpetual  franchise 
for  its  suburban  lines  over  the  town  system  for 
freight  and  passenger  service.  The  company's  equip- 
ment, buildings,  engines,  dynamos  and  all  other  prop- 
erty relating  to  the  tram  line  are  exempt  from  taxa- 
tion for  10  years  after  January  i,  1905.  At  the  end 
of  the  10  years  the  company  is  to  pay  the  town  five 
per  cent,  of  the  gross  earnings  of  the  system. 

The  work  of  installing  the  machinery  in  the  new 
power  house  of  the  Canadian  Pacific  Railway  Com- 
pany has  just  begun.  The  power  house  is  now  com- 
plete with  the  exception  of  the  machinery,  and  it 
measures  120  by  105  feet.  The  plant,  when  finished, 
will  be  capable  of  developing  3,000  horsepower,  which 
will  be  distributed  over  all  the  operations  of  the 
Canadian  Pacific  at  Fort  William,  Out.,  including 
the  lighting  systems,  operation  of  the  elevators, 
waterworks  and  machine  shops. 

The  scheme  of  the  Ontario  Electric  Railway  Com- 
pany, which  was  formed  about  a  year  ago,  is  to  link 
by  a  line  of  electric  railway  the  cities  of  Toronto 
and  Kingston,  Out.,  and  29  towns  along  the  direct 
line  of  the  proposed  road.  All  plans  are  now  com- 
pleted to  start  building  an  electric  road  that  will 
carry  passengers,  express  and  freight  at  greatly  re- 
duced rates.  The  company  has  an  authorized  capi- 
tal of  $5,000,000,  half  of  which  will  be  issued  at  once 
and  the  remaining  half  to  be  held  until  further  exten- 
sions than  now  contemplated  are  begun.  The  com- 
pany can  also  issue  $20,000  of  bonds  for  every  mile  of 
the  road  built.  One  feature  of  this  line  will  be  the 
use  of  the  express  cars,  running  independently  at  all 
hours  of  the  day  or  night.  A  two-cent-per-mile  rate 
for  passenger  traffic  will  be  maintained  throughout, 
except  in  towns,  where  there  will  be  a  fair  charge. 
It  is  proposed  to  generate  all  the  electrical  energy 
by  water  power,  the  first  source  of  supply  to  be  the 
Trent  River  where  it  empties  into  the  Bay  of  Quinte. 
The  power  to  be  derived  there  is  calculated  to  supply 
a  sufficient  force  to  run  the  cars  100  miles  either  way. 
Other  plants  along  the  line  will  also  be  established. 
The  provisional  directors  of  the  company  are  Sir 
Richard  Cartwright,  R.  J.  Carson,  John  Carson 
and  Cornelius  Birmingham  of  Kingston,  Ont.,  and 
A.  L.  Jewell.  H.  N.  Smith  and  C.  E.  Smith  of  Bos- 
ton, Mass.  It  is  stated  that  the  construction  of  the 
road  will  be  commenced  as  soon  as  the  frost  is  out 
of  the  ground  this  spring.  W. 


Dominion  of  Canada. 

Ottawa,  Ont..  March  12. — In  an  address  before 
the  Canadian  Mining  Institute  Mr.  J.  Obalski,  in- 
spector of  mines  for  the  province  of  Quebec,  rnade 
the  interesting  announcement  that  radium  is  likely 
to  be  found  in  considerable  quantities  in  Canada, 
.  esoecially  in  the  Laurentian  range  of  mountains.  The 
white  mica  and  coal  found  in  Charlevoix  County 
possess  radio-activity. 

The  Jacques  Cartier  Electric  Light  and  Power 
Company  and  the  Quebec  Railway.  Light  and  Power 
Company  entered  into  an  agreement  some  months  ago 


New  York. 

New  York,  March  12. — An  incident  of  importance 
this  week  was  the  completion  on  Friday  afternoon  of 
the  work  of  coupling  the  headings  of  the  Hudson 
Ri\'er  tunnel,  and  a  distinguished  party  walked  for 
the  first  time  in  history  from  Jersey  City  to  Manhat- 
tan. A  great  deal  of  work  yet  remains  to  be  done 
in  the  tunnel,  which  was  commenced  25  years  ago, 
but  it  is  promised  that  electric  cars  shall  run  through 
it  in  April,  1905. 

The  contracts  for  the  Pennsylvania  Railroad  tun- 
nels have  been  assigned.  The  O'Rourke  Engineer- 
ing Construction  Company  will  have  the  North  River 
section,  and  that  under  the  East  River  has  been 
awarded  to  the  English  firm  of  S.  Pearson  &  Son, 
who  have  been  identified  w-ith  recent  "tube"  work  in 
London. 

One  noteworthy  outcome  of  the  Baltimore  fire  has 
been  the  general  overhauling  and  examination  of  the 
fire-alarm  system  in  this  city.  Critics  allege  that  the 
Chester  signal  boxes,  now  installed  at  the  corner 
of  every  block  in  Manhattan,  are  obsolete  and  inef- 
ficient, and  that  their  connections  are  liable  to  fre- 
quent interruption  by  building  operations.  An  ex- 
tensive system  of  electrical-alarm  bo.xes  has  just 
been  completed  in  the  boroughs  of  Queens  and  Rich- 
mond at  a  cost  of  $100,000,  and  now  attention  is 
turned  to  the  question  of  providing  duplicate  switch 
hoards  and  connections  at  an  estimated  cost  of 
$70,000.  It  should  be  explained  that  all  the  existing 
boxes  are  connected  with  headquarters  at  Sixty- 
seventh  Street,  and  signals  are  sent  back  thence  to 
the  engine  houses  in  the  vicinity  of  a  call.  That  such 
a  centralized  system  could  be  wholly  paralyzed  by 
some  untoward  fire  or  explosion  is  obvious,  and  so 
it  is  urged  that  the  duplicate  apparatus  should  be 
erected  in  a  fireproof  building  in  one  of  the  parks. 

Several  pickpockets  boarded  a  trolley  car  at  Ho- 
boken  one  night  this  week,  and  while  one  of  the 
thieves  pulled  the  trolley  pole  from  the  wire  his 
confederate  relieved  the  passengers  of  their  jewelry. 
This  has  revived  the  discussion  of  an  electric  light 
which  could  be  kept  burning  while  the  conductor 
replaces  the  pole.  Such  a  system  is  simple  and  prac- 
tical. It  is  in  successful  use  on  a  number  of  electric 
railways  in  Eurooe,  and  has  just  been  installed  after 
careful  test  on  the  electric  street-railway  system  of 
Scranton,  Pa. 
A  Brooklyn  assemblyman  wants  to  tax  imported 


electrical  power,  generated  on  the  Canadian  side  of  ;' 
Niagara  Falls.     The  tariff  is  suggested  at  $2  per  730  j 
kilowatts,  and  a  penalty  of  $100  a  day  for  refusal  ! 
to  exhibit  books  and  meters.    As  the  capital  invested  \ 
in  these  "foreign"  undertakings  is  mainly  from  Buf-  | 
falo,  the  Buffalo  people  are  not  pleased  with  the  bill.   I 
New  York  state  has  spent  about  $2,000,000  in  various    \ 
ways  to  preserve  the  falls  as  one  of  the  wonders  of    1 
the   world,   but   several  ihore  millions  are   invested,     ' 
and  many  more  still  will  be  invested  in  utilizing  the   ,j 
waterpower  there.     Delegations  for  and  against  the    ■ 
bill    of   the    Niagara,   Lockport   and    Ontario    Power 
Company   have   been   to    Albany   this   week.     There 
seems  to  be  a  general  balance  of  feeling  not  to  allow 
any  one  corporation  unlimited  freedom  in  the  matter, 
but   to    follow    the    example    of    New    England    and 
Canada  and  impose  a  tax  according  to  the  horsepower 
generated.     It  is  estimated  that  a  rate  of  one-fourth 
that   payable   on    electrical   power   in    New    England 
would   yield    a    handsome    revenue,    and    that    the 
money  could  be  used  to  maintain  and  preserve  the 
other  amenities  of  the  falls. 

The  task  of  taking  down  every  overhead  wire  in 
the  Borough  of  Manhattan  and  placing  them  in  un- 
derground conduits  is  nearing  completion.  With  the 
razing  of  the  large  telephone  poles  on  Amsterdam 
Avenue  the  last  overhead  wires  will  have  disap- 
peared. The  work  of  burying  the  wires  began  in 
1886,  and  has  gone  on  quietly  but  continuously  since. 
There  was  much  opposition  from  the  operating  com- 
panies at  first,  and  so  vigorously  did  the  electric- 
lighting  companies  resist  attempts  to  oust  them  from 
the  curb  that  Mayor  Grant  issued  the  famous  "axe 
order"  of  1889.  Every  street  in  the  borough  now  car- 
ries a  conduit.  They  are  of  two  classes — high  and 
low  tension — the  former  carrying  the  electric-light 
cables  and  the  latter  the  telephone,  fire,  burglar  and 
"ticker"  wires.  Each  system  is  controlled  by  sep- 
arate companies. 

Mayor  McClellan  wants  to  make  it  a  felony  for  a 
telegraph  or  telephone  company  to  supply  poolrooms 
with  racing  news  :  but  he  adds  by  way  of  suggestive 
afterthought  that  if  the  telegraph  companies  stop 
their  service  the  poolroom  people  might  try  space- 
telegraphy.  D.  W.  W. 


New  England. 

Boston,  March  12. — ^The  tunnel  designed  for  the 
use  of  the  Boston  Elevated  Company's  trains  between 
East  Boston  and  the  city  proper,  under  a  portion  of 
the  harbor,  is  now  practically  completed  and  the 
work  of  preparing  for  train  service  will  proceed  at 
once,  so  that  it  is  expected  to  open  the  line  for 
travel  on  or  about  June  17th,  which  is  Boston's  big 
local   holiday,   known   as   Bunker   Hill   Day. 

The  Nahant  company,  which  was  organized  by  the 
summer  residents  of  Nahant,  including  Senator 
Lodge,  w-as  granted  a  franchise  by  the  selectmen  of 
Nahant  this  week.  The  contractors  agree  to  have 
the  electric  railway  in  operation  in  14  months,  be- 
tween Lynn  and  Nahant.  It  will  practically  replace 
a  line  of  barges  now  running  between  the  towns. 

Another  important  decision  relative  to  fares  on 
some  of  the  electric-railway  systems  of  the  state  has 
been  rendered  by  the  Massachusetts  railroad  com- 
missioners, wherein  they  decline  to  order  a  reduction 
of  the  fares  charged  for  interurban  service.  The 
commission  says  that  none  of  the  particular  fares 
complained  of  is  more  than  a  reasonable  charge  for 
the   accommodation   furnished. 

Application  has  been  made  to  the  Connecticut  rail- 
road commissioners  for  approval  of  the  plans  of  the 
proposed  circuit  line  between  Hartford  and  Spring- 
field, on  both  sides  of  the  Connecticut  River. 

The  Wallingford  Tramway  Company,  which  holds 
a  franchise  to  build  from  the  terminus  of  the  Meriden 
Electric  Company's  road  in  Wallingford  to  connect 
with  the  Fair  Haven  and  Westville  company' s_  lines 
running  into  New  Haven,  will  begin  construction  as 
early  as  possible  in  the  spring.  The  distance  is 
seven  miles. 

An  electric  railway  is  projected  to  connect  Tiver- 
ton and  Little  Compton,  R.  I.  The  company  inter- 
ested has  a  charter  granted  by  the  Rhode  Island 
General  Assembly  in  1903. 

Bids  have  been  called  for  by  the  Boston  and  Albany 
Railroad  Company  for  electrical  equipment  of  the 
Newton  Circuit,  so  called,  the  intention  being  to  sup- 
plant steam  with  electricity  in  the  running  of  trains 
over  this  portion  of  the  system,  provided  the  cost 
can  be  figured  low  enough  to  warrant  the  change. 

The  Boston  Telegraphers'  Mutual  Aid  Association 
held  its  twentieth  annual  meeting  last  week.  The- 
affairs  of  the  association  were  found  to  be  in  a  flour- 
ishing condition.  The  election  of  officers  resulted 
as  follows:  President,  A.  V.  Losea;  vice-president, 
J.  F.  Carter:  treasurer,  W.  H.  Sullivan:  recording 
secretary,  Edward  Smullen;  financial  secretary,  W. 
T.    Sheridan. 

Salesmen,  electricians  and  engineers  of  the  Stanley 
Electric  Manufacturing  Company  of  Pittsfield  inet 
recently  and  effected  an  organization.  In  connection 
with  the  meeting  a  banquet  was  served.  The  name 
of  the  new  oreanization  has  not  been  decided  upon, 
but  choice  will  be  made  from  the  several  under 
consideration  at  a  meeting  to  be  held  the  second  Mon- 
day in  AvtH,  at  which  time  the  permanent  organiza- 
tion will  be  perfected.  ". 

Southeastern  States. 

Charlotte.  N.  C,  March  12.— The  largest  electrical 
development  of  the  year  is  reported  from  Richmond, 
Va,    where    the    Seaboard    Traction    Company    has 
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been  chartered,  with  a  capital  of  $250,000,  to  build 
an  electric  railway  from  Richmond  to  Portsmouth. 
The  principal  offices  will  be  at  Suffolk,  Va.  The 
officers  are  as  follows :  President,  L.  R.  Britt ;  vice- 
president,  W.  H.  Robinson;  treasurer,  W.  D. 
Southall;  general  manager,  George  H.  Lewis  of  Nor- 
folk; secretary  and  auditor,  Lee  Britt  of  Suffolk, 
Va.  The  line  will  open  a  quick  outlet  for  the  great 
trucking  interests  of  Eastern  Virginia.  Power 
houses  will  be  erected  and  part  of  the  power  may 
be  secured  from  the  new  Appomattox  River  plant 
at  Petersburg.  The  charter  provides  that  work  shall 
begin  at  once.  The  capital  stock  may  be  raised  to 
$800,000. 

In  the  rehabilitation  of  the  burned  district  of 
Baltimore,  several  important  electrical  developments 
have  just  been  consummated.  One  of  these  is  the 
completion  of  the  stringing  of  trolley  wires  for  the 
United  Railways  and  Electric  Company.  A  bill  has 
also  been  prepared  to  be  introduced  in  the  Legis- 
lature chartering  the  Baltimore,  Westminster  and 
Union  Mills  Railway  Company,  to  run  through  Bal- 
Umore  and  Carroll  Counties. 

The  Maryland  Telephone  and  Telegraph  Company 
is  preparing  to  go  into  the  light  and  power  business. 
George  R.  Webb,  president  of  the  company,  has 
been  actively  at  work  for  several  months  on  the 
new  plans.  Mr.  Webb  stated  that  a  million-dollar 
plant  would  be  erected.  It  is  predicted,  however, 
that  the  new  move  will  be  vigorously  opposed. 

The  Consumers'  Light,  Heat  and  Power  Company 
of  Newport  News,  Va.,  has  been  placed  in  the  hands 
of  a  receiver.  T.  T.  Thompson,  one  of  the  largest 
stockholders,  applied  for  the  receivership,  claiming 
that  the  road  was  not  on  a  paying  basis. 

K.  C.  Menzies  has  been  appointed  temporary  re- 
ceiver for  the  Thornton  Light  and  Power  Company 
of  Hickory,  N.  C.  The  liabilities  include  a  complete 
city  lighting  plant  valued  at  about  $25,000.  L 


Texas  and  Mexico. 

Austin,  Texas,  March  10. — The  City  Council  of 
Waco,  Tex.,  has  entered  into  a  new  contract  with  the 
Waco  Gas  Company  for  furnishing  the  city  with 
lights  for  a  period  of  10  years,  and  the  proposition  to 
build  a  municipal  electric-light  plant  there  will  not  be 
carried  out. 

J.  M.  and  E.  E.  Carpenter  have  purchased  the  plant 
of  the  Spindle  Top  Power  Company  at  Sour  Lake, 
Texas.  The  new  owners  state  that  the  plant  will 
be  converted  into  an  exclusive  light  and  power  and 
ice-manufacturing  plant. 

A  new  electric-light  and  power  plant  is  to  be  in- 
stalled at  Zacatlan,  Mexico.  The  plans  for  the  pro- 
posed enterprise  have  been  submitted  by  the  City 
Council    to   the   state   government   for   approval. 

An  American  company  contemplates  installing  an 
electric-light  and  power  plant  at  Mazatlan,  Mexico. 

The  City  Council  of  Colima,  Mexico,  has  accepted 
the  plans  and  estimates  of  Ugarte  &  Garcia  for  light- 
ing the  city  with  electric  lights,  and  the  matter  has 
been  referred  to  the  governor  for  approval. 

The  Mexican  government  has  granted  a  concession 
to  Luis  Fernandez  Castillo  of  the  City  of  Mexico  for 
the  construction  and  operation  of  a  large  electric- 
power  plant  in  the  state  of  Puebla,  Mexico.  The  gen- 
erating station  is  to  be  located  on  the  Apulco  River, 
it  being  proposed  to  utilize  the  Tlatlahuaqui  Falls  for 
generating  35,000  horsepower.  Electric  transmission 
lines  will  be  built  to  the  city  of  Puebla  and  other 
industrial  towns  of  the  state.  A  large  amount  of 
machinery  will  be  required. 

It  is  reported  that  the  Northern  Mexico  Develop- 
ment Company  recently  organized  at  Alamogordo, 
New  Mexico,  will  build  and  operate  electric-power 
plants  in  the  state  of  Chihuahua,  Mexico.  D.  C.  Sut- 
ton of  San  Pedro,  stale  of  Chihuahua,  is  general  man- 
ager. 

The  department  of  public  communications  and 
works  of  Mexico  has  just  issued  a  detailed  and  com- 
plete statement  of  all  the  railways  existing  and  in 
operation  in  Mexico  on  January  i,  1904.  It  shows 
that  the  only  exclusively  electric  railway  in  Mexico 
is  that  which  runs  between  Torreon  and  Lerdo.  It 
is  10  miles  long.  The  international  system  of  elec- 
tric railway  which  operates  between  El  Paso,  Texas, 
and  Ciudad  Juarez,  Mexico,  has  one  kilometer  of 
track  on  the  Mexican  side  of  the  border.  In  the  City 
of  Mexico  there  is  an  extensive  system  of  electric 
railway,  but  the  system  also  embraces  lines  which  are 
operated  by  steam  and  animal  power  and  are  not 
classed  as  exclusively  electric.  The  system  in  that 
city  embraces  241  kilometers  of  main  track.  Elec- 
tricity is  used  on  all  of  the  principal  lines  there  and 
the  others  are  being  rapidly  converted  into  electric 
transit.  The  report  also  shows  that  there  are  in 
Mexico  240  kilometers  of  railways  which  are  oper- 
ated exclusively  bj'  animal  power,  and  25  kilometers 
which  are  operated  by  both  animal  and  steam.  The 
total  number  of  kilometers  of  steam  railroads  is 
given  at  15.953. 

Application  has  just  been  made  to  the  Mexican  gov- 
ernment by  the  Mexican  (Vera  Cruz)  Railroad  Com- 
pany for  a  concession  to  establish  electric  traction 
on  the  section  of  its  road  known  as  Las  Cumbres  de 
Maltrata,  where  the  heavy  grade  requires  two  loco- 
motives to  haul  an  ordinary  passenger  train.  The 
electric  power  will  be  generated  at  a  large  waterfall 
on  the  Atoyac  River. 

The  Fort  Worth  and  Rosen  Heights  Street  Rail- 
way Company,  which  was  recently  organized  with 
a  capital  stock  of  $TOO.ooo.  is  preparing  to  build  a 
system  of  electric  street  railways  in  Fort  Worth  and 
the  suburb  of  North  Fort  Worth.    The  incorporators 


of  the  coiiipany  are  Sam  Rosen  and  R.  W.  Flourney 
of  Fort  Worth,  and  I.  Gordon,  H.  A.  Peristein  and 
J.  S.  Gordon  of  Beaumont,  Texas. 

The  Mexican  government  has  granted  a  conces- 
sion to  the  Compania  Hidroelectrica  Queretana  for 
the  installation  of  an  electric  power  plant  on  the  San 
Juan  del  Rio,  near  Cadereyta,  Mexico.  The  com- 
pany is  authorized  to  use  2,000  liters  of  water  per 
second  for  the  purpose  of  generating  electrical  en- 
ergy. 

It  is  announced  that  an  English  syndicate  will 
make  application  to  the  state  and  municipal  gov- 
ernments for  a  concession  and  franchise  for  the 
establishment  and  operation  of  an  electric  street- 
railway  system  at  Puebla,  Mexico.  It  is  reported 
that  Sir  Weetman  Pearson,  the  English  contractor 
who  owns  the  street-railway  system  in  the  city  of 
Vera  Cruz,  is  interested  in  the  proposed  enterprise. 

It  is  reported  that  the  Hidalgo  and  Northern  Rail- 
road Company  has  purchased  the  street-railway  prop- 
erty in  Pachuca,  Mexico,  the  consideration  being 
$250,000,  and  that  the  new  owners  will  convert  the 
system   into   electric   lines. 

The  construction  of  an  extensive  system  of  elec- 
tric railway,  to  connect  all  of  the  principal  mines  in 
the  rich  district  of  Guanacevi,  Mexico,  is  contem- 
plated. A  movement  has  been  inaugurated  to  form 
a  company  for  the  purpose,  to  be  composed  of  the 
leading  mine   operators. 

An  electric-light  and  power  plant  is  to  be  installed 
at  Real  del  Monte,  Mexico.  The  state  government 
has  contributed  $3,500  toward  the  cost  of  the  plant. 

Daniel  Garns.  through  his  attorney,  Salvador  Cor- 
tez  Rubio.  has  applied  to  the  government  of  the 
state  of  Michoacan.  Mexico,  for  a  concession  for 
.  the  establishment  of  an  electric  power  plant  in  the 
Tacanbaro  district  of  that  state.  He  proposes  to 
utilize  the  waters  of  the  Tirir  River  for  operating 
the   plant. 

The  San  Felipo  Mining  Company,  which  has  its 
principal  office  at  Philadelphia.  Pa.,  is  installing  an 
electric  plant  at  its  mines,  situated  near  Ixtlan,  Mex- 
ico. 

A.  J.  Peyton  of  New  York,  and  associates,  con- 
template installing  an  electric  power  plant  at  their 
mines,  situated  near  Coapa,  slate  of  Michoacan, 
Mexico.  H. 


Kentucky. 


Lexington,  March  12. — It  is  announced  that 
George  B.  Davis,  president  of  the  Blue  Grass  Con- 
solidated Traction  Company,  will  be  in  Lexington  the 
coming  week  to  begin  the  construction  of  the  line. 
Judge  Phillip  T.  Vanzile  of  Detroit  arrived  a  few 
days  ago  and  has  been  engaged  in  adjudicating  claims 
against  Mr.  Davis'  company.  A  few  weeks  ago  the 
fiscal  court  revoked  the  franchise  of  the  Blue  Grass 
Consolidated  and  granted  the  Fayette  Interurban 
Traction  Company,  composed  of  local  people,  a  fran- 
chise over  about  the  same  route.  This  company  now 
threatens  injunction  proceedings  if  Davis  attempts  to 
build  a  road.  C.  J.  Bronston,  president  of  the  Fay- 
ette company,  states  that  four  lines  radiating  from 
Lexington  will  be  built  within  the  next  18  months. 

A.  L.  Reis  of  Cincinnati  and  J.  W.  Richardson  and 
J.  E.  Bohannan  of  Louisville  have  filed  articles  of 
incorporation  for  the  Henderson  City  Railway  Com- 
pany of  Henderson,  Ky.,  with  a  capital  stock  of 
$250,000.  The  present  lines  will  be  greatly  improved, 
it  is  said,  and  some  extensions  made. 

The  Louisville  and  Southern  Indiana  Traction 
Company  has  been  granted  a  franchise  by  the  city 
of  Louisville  for  lines  through  the  streets  and  a  ter- 
minal. An  ordinance  was  also  passed  giving  the 
company  a  franchise  for  an  approach  to  the  Big  Four 
Bridge,  which  will  be  used  to  bring  the  line  into  the 
city. 

The  Kentucky  and  Ohio  River  Interurban  Railway 
Company  of  Paducah  has  been  incorporated  with  a 
capital  stock  of  $250,000  by  J.  J.  Freundlich,  C.  E. 
WMiitesides.  0.  B.  W'illiams,  O.  B.  Petit,  L  B.  White- 
sides  and  C  T.  Crump. 

It  is  said  that  plans  have  been  completed  for  build- 
ing an  electric  line  from  X^xington  to  Frankfort. 
O.  M.  Bake,  a  prominent  banker  and  electric  railroad 
man  of  Hamilton,  Ohio,  and  other  Hamilton  and  Cin- 
cinnati men,  are  interested   in  the  proposed   road. 

Dr.  McFerran  Crow  of  Versailles,  Ky.,  has  placed 
before  the  City  Council  and  business  men  of  Danville, 
Ky.,  a  proposition  to  build  a  line  from  that  city  to 
Junction  City  to  connect  with  the  Louisville  and 
Nashville  and  the  Cincinnati  Southern.  The  proposed 
company  would  also  supply  the  towns  with  light. 

The  London  (Ky.)  Electric  Light  Company  has 
been  chartered,  with  R.  M.  Jackson  president.  It  is 
proposed  to  have  lights  burning  within  90  days. 


Ohio. 

Cleveland,  March  12. — The  Recorder  and  Comput- 
ing Machines  Company  of  Dayton  has  been  incorpo- 
rated with  a  capital  stock  of  $200,000,  which  may 
later  be  increased  to  a  much  larger  amount.  W.  I. 
Ohmer  of  Dayton,  who  holds  patents  on  26  different 
machines  for  recording  fares  and  recording  and  com- 
puting fares  and  tickets,  is  one  of  the  incorporators. 
The  company  will  develon  and  manufacture  the  ma- 
chines invented  by  Mr.  Ohmer. 

Citizens  of  Napoleon  have  voted  to  issue  $25,000 
bonds  for  the  improvement  of  the  water  and  light 
plant.  Bonds  will  draw  four  per  cent,  interest. 
Plans  have  been  formulated  for  the  improvement  of 
the  properties  of  the  Eastern  Ohio  Traction  Company, 


which  is  now  in  the  hands  of  George  T.  Bishop  as 
receiver. 

Manager  L.  E.  Beilstein,  of  the  Toledo  Railways 
and  Light  Company,  states  that  the  damage  to  the 
company's  lines  has  been  greatly  exaggerated  in  re- 
cent reports.  The  ballasting  of  a  mile  and  a  half  of 
track  was  washed  cut,  but  this  has  been  replaced. 
The  company  has  good  prospects  for  the  coming  year. 

The  people  of  Wapakoneta  have  voted  to  issue 
$7,000  water  and  electric-light  improvement  bonds 
to  draw  five  per  cent,  interest. 

The  net  earnings  of  the  Northern  Ohio  Traction 
and  Light  Company  for  February  were  considerably 
larger  than  for  the  same  month  last  year,  but  owing 
to  the  excessive  expenses,  due  to  weather  conditions, 
the  surplus  was  much  smaller. 

President  Norman  G.  Kenan  of  the  Cincinnati  Gas 
and  Electric  Company  states  that  the  first  two  months 
of  the  year  have  been  good.  The  net  earnings  for 
January  were  $26,000  more  than  for  the  corresponding 
month  in  1903. 

A  contract  for  10  cars  has  been  let  by  the  Eastern 
Construction  Company  for  the  Cleveland  and  Sharon 
Traction  Company.  Two  baggage,  two  combination 
smokers  and  two  buffet  cars  have  also  been  ordered. 
It  is  stated  that  the  road  will  be  in  operation  by 
November. 

It  is  announced  that  the  Cincinnati  Rapid  Railway 
Company  has  succeeded  in  having  its  bonds  under- 
written. Engineers  have  already  submitted  surveys 
of  four  different  routes.  J.  G.  Schmidlapp  is  at  the 
head  of  the  company,  which  will  build  an  under- 
ground railway  from  the  center  of  the  city  to  some  of 
the  suburbs. 

The  track  on  the  Scioto  Valley  Traction  line  has  all 
been  laid  and  it  is  believed  that  cars  will  be  running 
by  April  15th.  This  is  one  of  the  few  third-rail  sys- 
tems in  the  state. 

The  Columbus.  London  and  Springfield  and  the 
Dayton,  Springfield  and  Urbana  electric  railways  have 
established  a  thorough  freight  service  between  Dayton 
and  Columbus. 

The  Cincinnati,  Milford  and  Loveland  Traction 
Company  has  established  a  half-hour  schedule  be- 
tween Madisonville  and  Milford.  The  contract  with 
the  Cincinnati  Traction  Company,  which  will  admit 
the  cars  to  the  center  of  the  city,  will  be  signed  soon, 
it  is  said. 

The  Fort  Wayne  and  Southwestern  Railroad  Com- 
pany, organized  by  Cleveland  people,  has  filed  a  mort- 
gage of  $2,000,000  in  favor  of  the  Marion  Trust  Com- 
pany to  cover  a  like  amount  of  five  per  cent,  bonds 
which  will  be  issued. 

Representative  Huffman  has  intrduced  a  bill  in  the 
Legislature  providing  that  where  councils  refuse  to 
grant  a  franchise  to  electric-light  and  heating  com- 
panies an  appeal  may  be  taken  to  the  Probate  Court. 

The  Columbus,  Newark  and  Zanesville  Railway 
Company  ran  the  first  car  over  its  tracks  from 
Newark  to  Zanesville  a  few  days  ago,  the  trip  being 
made  in  45  minutes. 

In  answer  to  an  invitation  from  the  board  of  public 
service  inviting  competition  to  the  offer  of  an  elec- 
tric-light company  to  light  the  street  arches  in  Co- 
lumbus free  for  a  term  of  two  years  in  return  for 
certain  favors.  President  Robert  E.  Sheldon  of  the 
Columbus  Railway  and  Light  Company  offers  to 
make  the  city  a  present  of  $6,000  in  cash,  providing 
the  competing  company  does  the  same  thing,  to  be 
used  for  some  charitable  purpose.  It  costs  about 
$5,000  a  year  to  light  the  arches,  and  the  merchants 
on   High   Street  pay  half  of  this. 

It  is  announced  that  the  National  Carbon  Company 
will  erect  another  plant  this  year  to  meet  its  needs 
in  certain  lines,  for  which  the. factory  at  Cleveland  is 
not  fitted.  The  new  plant  will  cost  something  like 
$200,000. 

The  ordinance  introduced  in  the  Cleveland  Council 
by  Mr.  McKenna,  requiring  all  cars  to  be  equipped 
with  power  brakes  of  some  kind,  has  been  passed. 
The  ordinance  allows  the  companies  to  choose  their 
own  kind,  however. 

Officials  of  the  Cleveland  Electric  Railway  Com- 
pany have  given  the  trailer  train  a  thorough  trial  and 
believe  they  will  be  able  to  use  this  method  of 
handling  the  people  mornings  and  evenings. 

S.  F.  Haserot  and  George  F.  McKay  of  Cleveland 
have  resigned  from  the  directorate  of  the  Northern 
Texas  Traction  Company.  John  Masterson,  traffic 
manager  of  the  Lorain  Steel  Company,  and  Charles 
E.  Adams,  general  manager  of  the  Cleveland  Hard- 
ware Company,  take  their  places.  C  A.  Taylor  of 
Texas  is  succeeded  by  J.  W.  Blake  of  Dallas.  The 
report  for  February  shows  the  earnings  to  be  $34,575. 
an  increase  of  $8,778  over  the  same  month  last  year. 

O.  M.  C. 


Michig^an. 


Detroit.  March  12. — The  Lansing  Electric  Railway 
Company  announces  that  it  will  build  a  line  of  rail- 
way from  Lansing  to  Pine  Lake  this  spring  if  the 
citizens  of  Lansing  will  purchase  10.000  round-trip 
tickets  at  the  rate  of  $1  each.  The  distance  to  Pine 
Lake  from  the  Agricultural  College,  where  the  com- 
pany already  has  a  line,  is  seven  miles. 

The  Grand  Trunk  Railway  Company  is  considering 
the  question  of  equipping  the  St.  Clair  tunnel  between 
Port  Huron  and  Sarnia  with  electrical  power  to  sup- 
plant the  present  locomotive  service.  The  obiection 
to  the  system  now  in  use  is  the  amount  of  gases 
from  the  anthracite  coal  used  as  fuel  by  the  tunnel 
locomotives,  and  the  impracticability  of  an  adequate 
system   of  ventilation. 

The  Michigan  Milling  Company  of  Ann  Arbor  has 
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filed  with  the  city  clerk  a  request  for  an  electric-light 
and  power  franchise.  The  company  has  three  mills 
at  Ann  Arbor.  One  has  an  excellent  waterpower, 
from  which  it  is  proposed  to  develop  electricity  and 
transmit  the  same  to  the  other  mills,  thus  doing 
away  with  the  -steam  power.  Incidentally,  the  com- 
pany asks  for  a  franchise  on  all  streets  and  alleys,  in 
order  to  furnish  electricity  commercially  to  patrons 
in  the  city.  The^Washtenaw  Light  and  Power  Com- 
pany has  a  monopoly  now. 

The  city  of  Flint  has  been  considering  the  matter 
of  adding  a  dynamo  to  the  waterw'orks  plant  and 
developing  its  own  electricity  for  city  lighting  pur- 
poses. The  engineer  and  superintendent  of  the  water- 
works report  adversely  on  the  proposition,  saying 
that,  W'hile  the  city  can  make  its  own  light  as  cheaply 
as  it  can  buy  it,  the  margin  of  profit  is  not  enough 
to  pay  for  installing  the  plant. 

Articles  of  association  have  been  filed  by  the  De- 
troit Trolley  Wheel  and  Equipment  Company,  with 
a  capital  stock  of  $100,000,  all  of  which  has  been 
paid  in. 

The  Jackson  Street  Railway  Company  has  been 
sold  for  taxes.  This  includes  all  the  property,  right- 
of-way  and  seven  cars.  The  property  was  sold  to 
Charles  B.  Hole,  representing  W.  N.  Coler  &  Co. 
of  New'  York,  and  the  title  w-ill  remain  in  his  name, 
pending  the  reorganization  of  the  company.  It  is 
thought  by  some  that  this  is  the  first  step  in  the  con- 
summation of  a  plan  which  originated  some  time 
ago  to  consolidate  the  Detroit,  Ypsilanti,  the  Ann 
Arbor  and  Jackson  city  lines  and  the  Jackson-Battle 
Creek  lines. 

It  is  understood  that  the  work  of  constructing  the 
Jackson  and  Fort  Wayne  interurban  line  will  be 
under  way  within  30  days.  The  articles  of  associa- 
tion of  the  company  have  been  filed  in  this  state,  and 
a  large  part  of  the  right-of-way  has  been  secured. 
Eastern  capitalists  have  taken  up  the  project  where 
it  was  abandoned  by  the  promoters. 

The  Lansing  and  Suburban  Traction  Company, 
organized  to  take  over  the  property  of  -the  Lansing 
Street  Railway  Company  and  the  Lansing  and  St. 
Johns  railway,  has  filed  articles  of  incorporation.  The 
company's  capital  is  fixed  at  $1,000,000. 

Colonel  Worth  Bean,  president  of  the  Benton  Har- 
bor Street  Railway  Company,  has  announced  that 
hereafter  he  will  give  transfers  between  his  two  lines 
of  roads,  which  were  merged  two  years  ago, ^asking 
no  consideration  in  return  from  the  city.      C.  G.  W. 


Indiana. 

Indianapolis,  March_  12. — The  Jackson  and  Fort 
Wayne  Interurban  Railway  Company  has  filed  articles 
of  incorporation,  capitalized  at  $50,000.  The  com- 
pany proposes  to  build  an  electric  line  between  Jack- 
son, Mich.,  and  Fort  Wayne,  via  Auburn,  a  dis- 
tance of  130  miles.  Among  the  incorporators  are 
John  H.  Roberts,  Joseph  M'cKee  and  Charles  W. 
Wadkins  of  Grand  Rapids. 

The  Inter-State  Traction  Railway  Company  has 
been  incorporated  with  a  capital  stock  of  $50,000. 
The  company  proposes  to  build  and  operate  an  elec- 
tric line  from  Dayton,  Ohio,  to  Indianapolis,  pass- 
ing through  Union,  Fayette,  Rush,  Shelby,  Hancock 
and  Marion  Counties  in  Indiana.  The  incorporators 
are  headed  by  John  D.  Boroff  of  Dayton.  A  50-year 
franchise  has  been  granted  by  the  commissioners  of 
Union  County. 

The  Hammond,  Whiting  and  East  Chicago  Elec- 
tric Railway  Company  has  been  granted  a  50-year 
franchise  by  the  Hammond  City  Council.  The  peo- 
ple of  Hammond  have  opposed  the  extended  fran- 
chise bitterly  for  nearly  two  years,  holding  out  for 
a  25-year  franchise  and  a  bonus  of  $25,000  or  more. 
The  council  passed  the  ordinance  during  great  ex- 
citement. A  bonus  of  $10,000  and  land  valued  at 
$2,000  will  be  given  the  city,  the  land  to  be  used 
in   locating   new    industries. 

The  Northern  Traction  Company,  which  is  build- 
ing a  line  from  South  Bend  to  Hammond,  by  way 
of  Valparaiso,  has  been  granted  a  franchise  by  the 
Valparaiso  City  Council  and  filed  a  $1,000  forfeit 
bond  to  complete  the  line  this  year. 

The  Fort  Wayne  and  Wabash  Valley  Traction 
Company,  which  owns  the  Fort  Wayne  city  lines 
and  the  Wabash-Logansport  trolley  line,  has  passed 
into  the  possession  of  the  Fort  Wayne  and  South- 
western. 

The  annual  meeting  of  the  stockholders_  of  the 
Indiana  Union  Traction  Company  and  its  allied  com- 
panies was  held  in  Anderson.  The  financial  report 
of  the  company  showed  gross  earnings  for  the  last 
year  of  $1,118,951.54;  operating  expenses,  $620^:36.- 
64;  total  net  earnings,  $498,814.90.  Directors  "were 
elected,  there  being  little  or  no  change  except  Mr. 
McCulloch's  name  was  left  out  of  the  directorate 
so  he  could  continue  as  president  of  the  Indiana 
Union  Traction  Company,  for  which  position  he  was 
re-elected  in  Philadelphia.  The  directors  have  set 
aside  $150,000  with  which  to  build  central  car  shops 
in  Anderson,  the  work  to  begin  early  in  the  spring. 

A  series  of  tests  are  being  made  at  Purdue  LTni- 
versity  to  determine  the  relative  holding  power  of 
the  common  railroad  spike,  used  in  this  country,  and 
the  screwf-spike,  which  is  used  in  France  and  Ger- 
many. 

The  Indianapolis  and  Eastern  Railway  Company 
has  discontinued  its  limited  service  to  Richmond,  as 
the  result  of  the  low  bridge,  w^hich  necessitated  the 
transfer  of- passengers  to  the  Richmond  street-car 
line,  which  proved  unsatisfactory.  The  limited  serv- 
ice will  be  restored  as  soon  as  the  bridge  is  raised. 
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and  will  then  be  run  through  to  Dayton,  and  pos- 
sibly, Columbus,   Ohio. 

The  dam  and  electric  power  plant  on  Hen  Island, 
below  Mishawaka,  has  been  sold  to  M.  Chapin  of 
Chicago.  The  property  is  worth  $1,500,000  and  it 
is  claimed  that  Mr.  Chapin  already  owns  all  the 
important  waterpower  between  Mishawaka  and  the 
Michigan  line  on  the  St.  Joseph  River. 

The  Town  Council  of  Jasper,  Ind.,  is  making 
arrangements  to  purchase  the  electric-light  plant 
and  improve  it  by  putting  in  a  power  house  with 
sulficient  capacity  to  supply  the  town  and  private 
residences  and  business  houses. 

During  the  last  week  the  students  of  Purdue  Uni- 
versity made  careful  examinations  of  all  the  grades 
and  curves  of  the  Indianapolis  and  Northwestern 
Traction  Company's  line  as  a  part  of  their  technical 
education   in   electric   railroading. 

Seven  thousand  dollars  worth  of  copper  wire  be- 
longing to  the  Indianapolis  and  Northwestern  Trac- 
tion Company  was  discovered  in  the  possession  of  an 
Indianapolis  junk  dealer,  who  had  cut  it  into  short 
pieces  ready  for  shipment.  Two  or  more  of  the 
company's  former  employes  are  under  arrest  charged 
with  the  theft. 

The  municipal  electric-light  plant  of  Anderson  has 
been  enlarged  to  a  capacity  for  a  city  of  50,000  peo- 
ple. ^  The  commissioners  have  announced  that  on 
April  1st  a  30  per  cent,  reduction  will  be  made  in 
the   rates   for   electric-light   service.  F. 


Northwestern  States. 

Minneapolis,  March  12.— The  Union  Manufacturing 
Company  of  St.  Anthony  Park,  a  suburb  of  St.  Paul, 
plans  to  extend  its  electric-light  and  power  system 
to  cover  tlie  district  adjacent,  including  the  St.  .\n- 
thony   Hill   district. 

S.  E.  Wainwright  has  been  granted  a  franchise 
at  Lenox,  Iowa,  for  an  electric-light  plant. 

There  is  considerable  agitation  at  Sloan,  Iowa,  in 
favor  of  a  central-heating  and  electric-lighting  sys- 
tem. 

An  electric  railway  is  planned  as  a  branch  of  the 
Chicago,  Ottumwa  and  Western,  from  Council  Bluffs 
10   Ottumwa,   Iowa. 

Bids  are  invited  for  putting  in  an  electric-light 
plant  at   Whitefish   Bay,   Wis. 

H.  A.  Seely  is  succeeded  as  superintendent  of  the 
electric-light  plant  at  Lake  City,  Minn.,  by  E.  V. 
Lombard    of    Ortonville. 

A  route  is  being  surveyed  for  an  electric  line  from 
Mankato,  M'inn.,  to  Vivian. 

The  Des  Moines  (Iowa)  City  Railway  Company 
is  contemplating  extending  its  Sixth  Avenue  line  to 
Highland  Park  and  building  a  North  Side  cross- 
town  line. 

J.  E.  Gerry  has  assigned  his  electric-light  franchise 
at  Pine  River,  Minn.,  to  J.  G.  Dawes,  who  will  put 
in  a  plant  this  summer. 

The  Blackduck  (Minn.)  Electric  and  Telephone 
Company  has  been  incorporated  with  a  capital  of 
$50,000.     M.   D.   Stoner  and  others  are  interested. 

Peter  English  of  Boulder,  Colo.,  will  expend  $100,- 
000  in  improvements  in  the  Dead  wood  (S.  D.)  light 
plant  and  in  installing  an  electric-light  system  at 
Lead,  S.  D. 

Daniel  Kelly  will  put  in  an  electric-light  plant  at 
Greenw^ood,  Neb. 

The  franchise  for  electric  lighting  for  Neenah, 
Wis.,  was  awarded  to  the  Wisconsin  'Traction,  Light. 
Heat  and  Power  Company  of  Appleton.  A  new 
power  house  will  probably  be  erected  at  Neenah. 

Bonds  to  the  amount  of  $10,000  have  been  voted 
by  the  city  of  South  Stillwater,  Minn.,  for  establish- 
ing an  electric-light  plant. 

Langseth  &  Meyer  of  Appleton,  Wis.,  were  awarded 
the  contract  for  installing  an  electric-light  plant  at 
Rib  Lake,  Wis.     The  contract  calls  for  about  $10,000. 

The  Escanaba  Electric  Railway  Company  proposes 
to  build  a   street-car  line  at   Gladstone,   Mich. 

A  franchise  has  been  granted  to  the  Iowa  City, 
Davenport  and  Muscatine  Railway  Company  for  a 
street-car    system    at    Iowa    City. 

The  contract  for  the  erection  of  the  new  power 
house  for  the  Janesville  (Wis.)  Electric  Company 
has   been   let.  R. 


Pacific  Slope. 

San  Francisco,  March  12. — H.  G.  Lacey,  a  promi- 
nent electrical  man  of  Hanford,  Cal.,  was  in  the  city 
last  week  on  business. 

The  Sawtelle  Rotary  Motor  Company  has  been 
incorporated  by  H.  Fraley,  C.  A.  Sawtelle  and  others, 
with  a  capital  of  $500,000,  to  engage  in  business  in 
San  Francisco. 

Harry  W.  Goode,  president  and  general  manager 
of  the  Portland  General  Electric  Comapnj^  and  gen- 
eral manager  of  the  Lewis  and  Clarke  Exposition, 
was  in  San  Francisco  last  week. 

Superintendent  W.  E.  Everson  of  the  El  Dorado 
Copper  Mining  Company,  is  negotiating  with  the 
American  River  Electric  Company  to  run  a  line  from 
a  point  near  the  Delmatia  mine  into  Georgetown, 
Cal..  for  power  and  li.ghting  purposes. 

The  Brooks-Follis  Electric  Corporation  of  San 
Francisico  has  changed  hands,  and  James  Follis. 
formerly  the  principal  owner  in  the  concern,  has 
retired  from  the  electrical  field  entirely.  The  new 
owners.  F.  M".  Ra}'  and  Frank  Fouden,  formerly  with 
the  General  Electric  Company,  are  now  in  charge  and 
w^ill  continue  the  business  along  the  same  lines  as  it 
has  been  conducted  in  the  past. 

C.   E.   Heise  of  the   sales   department  of  the   San 
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Francisco  district  agency  for  the  Westinghouse  Elec- 
tric and  Manufacturing  Company,  has  gone  to  Pitts- 
burg, Pa.,  where  he  will  acquaint  himself  with  the 
details  of  the  alternating-current  motors  now  beino- 
manufactured  for  use  on  several  electric-railway  lines" 
W.  W.  Briggs  of  the  same  department  has  just  re- 
turned from  a  similar  errand  to  Pittsburg. 

Werner  Van  Ordin,  principal  owner  of  the  South 
Yuba  Company,  is  in  San  Francisco,  and  it  is  ru- 
mored that  the  California  Gas  and  Electric  Cor- 
poration is  negotiating  with  him  for  the  purchase  of 
the    South    Yuba   plant. 

At  the  last  meeting  of  the  directors  of  the  Clear 
Lake  Electric  Railroad  and  Power  Company  steps 
were  taken  to  perfect  the  issue  of  the  $600,000  worth 
of  bonds  which  were  voted  at  their  former  meeting. 
L.  H.  Boggs  and  Dr.  W.  R.  Prather  are  in  San 
Francisco  arranging  for  the  sale  of  the  bonds.  Work 
of  grading  the  road  will  be  begun  on  or  about  March 
1st. 

It  is  understood  that  the  Watsonville  Light  and 
Power  Company,  which  has  been  incorporated  with 
a  capitalization  of  $250,000  by  F.  M.  Ray,  C.  W. 
Waller  and  others  as  a  temporary  board,  will  operate 
the  combined  gas  and  electric  plants  now  owned  by 
John  Martin  and  L.  P.  Lowe  in  Watsonville.  The 
electric-lighting  plant  of  the  Watsonville  Water  and 
Light  Company  has  been  purchased  from  Francis 
Smith,  and  the  Pajaro  Gas  and  Electric  Company, 
which  was  controlled  by  L.  P.  Lowe,  is  absorbed. 

The  electric-lighting  companies  doing  business  in 
San  Francisco  will  be  put  to  a  heavy  expense  by  a 
recent  ruling  of  the  city  officials  in  regard  to  trans- 
formers in  buildings.  Up  to  this  time  transformers 
have  been  placed  promiscuously  in  cellars  and  base- 
ments, with  absolutely  no  protection  against  fire. 
After  consulting  Chief  Hewitt  of  the  City  Department 
of  Engineering  and  Professor  Cory  of  the  State 
University  an  ordinance  was  passed  requiring  that 
transformers  be  placed  either  immediately  under  the 
sidewalk  on  a  floor  of  not  less  than  three  inches  of 
cement,  separated  from  the  balance  of  the  basement 
by  a  brick  or  concrete  wall,  or  in  a  tight  steel  tank 
ventilated  to  the  street  and  standing  on  concrete  or 
on  metal  legs  of  sufficient  length  to  protect  the  floor. 
The  Board  of  Underwriters  has  been  urging  such 
a  measure  for  some  time.  Of  the  lighting  companies 
affected,  the  Mutual  will  be  put  to  the  greatest  ex- 
pense, it  being  calculated  that  it  will  cost  between 
$15,000  and  $18,000  to  make  the  necessary  changes. 
The  San  Francisco  Gas  and  Electric  Company  has 
only  about  40  transformers  which  will  need  to  be 
housed,  the  most  of  its  apparatus  being  in  the  man- 
holes  of   the   conduits   in   the   streets.  A. 


PERSONAL. 

Herbert  Laws  Webb,  an  English  electrical  and 
telephone  engineer  who  has  spent  much  time  in  this 
country  and  who  is  the  author  of  "The  Telephone 
Handbook,"  has  returned  to  England  and  opened  an 
office  in  Old   Queen   Street,  Westminster. 

E.  P.  Shaw,  Jr.,  widely  known  in  New  England 
street-railway  circles,  and  a  member  of  the  Shaw- 
syndicate,  has  been  appointed  superintendent  of  the 
Boston  and  Worcester  street-railway  system,  succeed- 
ing A.  C.  Ralph,  whose  resignation  was  accepted  a 
short  time   ago. 

Mrs.  Miner\'a  M.  Goll,  mother  of  W.  S.  Goll,  man- 
ager of  the  Chicago  branch  of  the  Fort  Wayne 
Electric  Works,  died  at  the  home  of  her  son,  514 
Fullerton  Avenue,  Chicago,  on  March  13th.  The 
funeral  w'as  held  on  March  15th  and  the  remains 
were  taken  to  St.  Louis  for  burial.  Mr.  Goll  has 
the  sympathy  of  a  large  circle  of  friends,  as  only  a 
few  months  ago  he  buried  his  father. 

Professor  and  Mrs.  Curie,  it  is  stated,  expect  to 
make  a  visit  to  the  United  States  with,  the  intention 
of  here  establishing  a  plant  for  the  production  of 
radium.  The  Bohemian  mines  will  only  furnish 
pitchblende  for  experimental  purposes,  the  deposits 
not  being  extensive  enough  for  commercial  uses. 
For  this  reason  the  Curies  have  interested  themselves 
in  the  United  States  as  a  field  for  the  production 
of  radium  in  quantities. 

Philetus  W.  Gates  and  Henry  W.  Hoyt,  general 
superintendent  and  second  vice-president,  respect- 
ively, of  the  Allis-Chalmers'  Companj^  are  to  retire 
from  the  company.  Mr.  Gates  was  president  and 
^Ir.  Hoyt  secretar\-  and  general  manager  of  the 
Gates  Iron  Works  for  15  years  prior  to  the  incor- 
poration of  the  Allis-Chalmers  Company  in  1901. 
They  will  take  a  long  vacation,  which  will  be  spent 
in  travel,  and  will  then  engage  in  active  business 
in   Chicago. 

Clarence  A.  Ross,  who  has  been  for  several  years 
manager  of  the  Chicago  office  of  the  Sawy^er-Man 
Company,  was  recently  appointed  general  western 
agent  of  the  same  company,  with  headquarters 
at  Chicago.  His  many  friends  in  the  incandes- 
cent-lamn  business,  particularly  throughout  the  v.-est- 
ern  territorj'.  will  be  pleased  to  know-  of  this  pro- 
motion, which,  of  course,  gives  Mr.  Ross  control 
of  a  much  more  extensive  territon.'.  He  is  a  man 
of  large  experience,  having  been  in  the  electrical 
business  for  16  years,  being  with  the  Sawyer- Man 
Company  seven  or  eight  years.  The  present  v.e!!- 
merited  promotion  to  the  responsible  position  of  gen- 
eral western  agent  for  a  cornpany  of  such  higi- 
standing  is  unquestionably  a  high  compliment 
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ELECTRIC  LIGHTING, 

It  is  reported  that  the  town  of  Grafton,  111.,  has  just 
made  a  lighting  contract  for  10  years,  whereby  the 
village  secures  an  all-night  light  every  night  in  the 
year  for  about  $30  a  light,  and  the  owner  of  the  plant, 
it  is  said,  is  anxious  for  similar  contracts. 

The  Kansas  City  Electric  Company  has  removed 
over  15  miles  of  heavy  copper  from  the  business  part 
of  the  city,  and  will  remove  the  remaining  wires 
soon.  This  work  is  being  done  in  accordance  with 
the  provisions  of  a  city  ordinance.  Conduits  and  the 
trolley  poles  of  the  Metropolitan  Street  Railway  Com- 
pany will  be  used  by  the  electric-light  company, 
wherever  practicable,  for  stringing  its  wires. 

A  15-year  franchise  has  been  granted  to  J.  E. 
Stone  of  Dayton,  Tenn.,  for  an  electric-light  plant 
for  that  city.  Incandescent  lamps  of  32  and  50  can- 
dlepower  are  to  be  furnished  to  the  city  at  a  maxi- 
mum price  of  $20  and  $25  a  year,  respectively. 
Lights  for  domestic  purposes  are  likewise  to  be 
furnished.  The  plant  is  to  be  in  operation  not  later 
than  October  ist. 

A  movement  is  on  foot  in  North  and  Upper  Alton, 
II!.,  to  secure  a  lighting  plant  of  their  own  jointly, 
and  thus  be  independ.ent  of  the  Alton  Light  and  Trac- 
tion Company,  which  is  now  furnishing  lights  to  both 
towns.  The  idea  is  to  locate  the  power  house  mid- 
way between  the  two  towns,  which  are  only  a  few 
miles  apart,  and  to  secure  a  plant  sufficiently  large 
to  fill  the  needs  of  both  places. 

The  eleventh  annual  report  of  the  board  of  elec- 
trical commissioners  of  the  city  of  South  Norwalk, 
Conn.,  for  the  fiscal  year  ended  January  i,  1904,  is  at 
hand.  The  report  contains  all  the  facts  and  figures 
concerning  the  present  condition  of  the  electrical 
'institutions  in  that  city.  The  officers  of  the  executive 
staff  are :  President,  Joseph  A.  Volk ;  treasurer, 
Leslie  Smith;   secretary,   Charles   N.   Smith. 

City  Electrician  E.  B.  Ellicott  is  pleased  with  the 
action  of  the  finance  committee  of  Chicago  in  giving 
$200,000  out  of  the  bond  issue  for  extensions  of  the 
municipal  lighting  plant.  Mr.  Ellicott  calculates  that 
with  this  sum  he  can  put  in  2,000  more  street  arc 
lamps,  do  away  with  the  payment  of  $103  a  year 
for  each  of  720  arc  lamps  rented  from  the  Common- 
wealth Electric  Cimpany  and  increase  the  municipal 
electric-lighting  plant  40  per  cent. 

A  municipal  electric-light  plant  to  cost  $140,000 
for  lighting  the  city  south  of  Keokuk  Street,  is  being 
planned  by  the  city  officials  of  St.  Louis.  It  is  in- 
tended to  place  the  plant  on  the  bank  of  the  Missis- 
sippi, where  it  could  draw  its  water  supply  direct 
from  the  river.  The  territory  which  it  is  intended 
to  light  is  now  divided  between  the  Carondelet  Gas 
Company  and  the  Welsbach  Lighting  Company.  The 
first  company  receives  $54,000  annually  and  the  latter 
$5,000. 

The  commissioners  of  King  County,  Wash.,  have 
granted  to  John  McQuade  of  U^aquah,  Wash.,  trustee 
in  King  County  for  the  Snol'^mish-Cherry  Valley 
Electric  Railway  Company,  a  franchise  for  the  Sno- 
homish-King County  line.  The  line  is  part  of  the 
system  for  which  two  other  franchises  have  been 
granted.  These  are  to  form  part  of  the  system  which 
is  planned  to  form  a  loop  about  100  miles  in  diameter, 
connecting  the  principal  towns  and  cities  of  the  two 
counties,  with  several  branches  to  the  mining  dis- 
tricts in  the  Cascades.  AH  the  incorporated  towns, 
with  the  exception  of  Everett,  have  granted  fran- 
chises over  their  streets. 


ELECTRIC  RAILWAYS. 

The  Chicago  and  Milwaukee  electric  railway  shows 
an  increase"  for  February  of  69  per  cent,  in  gross 
and  54  per  cent,  in  net  earnings  as  compared  with 
February  last  year.  February's  gross  earnings  this 
year  was  $18,047. 

Another  link  in  the  chain  of  electric  railways  for 
North-central  Illinois  is  to  be  added  by  the  Spring- 
field, Lincoln  Bloomington,  Pekin  and  Peoria  Elec- 
'tric  Railway  Company,  which  has  been  incorporated 
with  a  capital  of  $50,000.  The  principal  office  is  at 
Bloomington,  111.,  and  the  company  proposes  to  build 
an  electric  road  in  the  vicinity  indicated  by  its  name. 
Lafayette  Funk  of  Shirley,  111.,  heads  the  list  of  in- 
corporators. 

The  United  Railways  Company  and  the  St.  Louis 
Transit  Company  have  filed  suit  in  the  Circuit  Court 
against  the  Fidelity  and  Casualty  Company  of  New 
York,  to  recover  damages  and  insurance  resulting 
from  the  explosion  of  boilers  in  the  transit  com- 
pany's Geyer  Avenue  power  house  on  December 
2ist  last.  The  petition  asks  for  $75,000,  alleged  to 
be  the  amount  of  insurance  carried,  and  $7,500  for 
damages  incurred  by  thejailure  of  the  Fidelity  and 
Casualty  Company  to  pay  the  policy. 

The  stockholders  of  the  Aurora,  Elgin  and  Chicago 
Railway  Company  held  their  annual  meeting  in  Chi- 
cago and  re-elected  the  three  retiring  directors — F. 
A.  Dolph,  Harry  Greenbaum  and  L.  J.  Wolf.  Offi- 
cers will  be  elected  later.  The  full  road,  including 
the  Elgin  branch,  had  been  in  operation  eight  months 
on  January  31st.  In  that  time  it  had  earned  a  sur- 
plus above  interest  and  taxes  of  $34,366.  This  is 
at  the  rate  of  $51,549  for  a  full  year,  or  3.43  per  cent, 
on  the  $T.50O.ooo  of  six  per  cent,  cumulative  pfeferred 
stock.     President  Wolf's  report  showed  the  follow- 


ing statistics:  Passenger  earnings  per  car-mile, 
21.72  cents;  gross  earnings  per  car-mile,  22.21  cents; 
operating  expenses  per  car-mile,  11  cents;  average 
fare  per  passenger,  26.15  cents. 

Work  will  be  begun  at  once  on  the  new  electric 
line  between  Rochester  and  Syracuse,  N.  Y.,  which 
will  be  known  as  the  Rochester  and  Eastern.  Most 
of  the  line  will  be  constructed  on  a  private  right- 
of-way,  part  of  which  was  given  to  the  company. 
The  cars  will  be  of  the  most  improved  type,  heated 
with  electricity  and  equipped  with  telephones  and 
air  brakes.  They  will  make  the  82  miles  from 
Rochester  to  Syracuse  in  two  hours  and  25  minutes. 
The  power  house  will  cost  nearly  $500,000  and  will 
develop  S,ooo  horsepower.  It  will  probably  be  lo- 
cated in  Clyde,  Lyons  or  Newark.  O.  J.  Coughlin 
of  Rochester  is  the  purchasing  agent. 


was  placed  one-half  of  an  onion,  under  a  teacup,  and 

left  in  that  position  during  the  night.  On  developing 
the  plate  a  fine  photograph  of  the  onion  was  dis- 
covered, showing  plainly  the  concentric  rings.  The 
question  naturally  arises :  If  several  tons  of  onion 
juice  were  to  be  condensed,  might  not  some  uranium 
be  obtained? 


POWER  TRANSMISSION, 

The  Oregon  Power  and  Transmission  Company 
of  Canyon  City,  Ore.,  is  contemplating  the  construc- 
tion of  a  large  power  plant  on  Strawberry  Lake, 
Ore.  W.  McNaughton  of  San  Francisco  is  strenu- 
ously disputing  the  company's  right. 

The  Toronto  and  Niagara  Power  Company  has 
decided  to  use  steel  towers  on  its  transmission  line 
from  Niagara  Falls,  Ont.,  to  Toronto,  instead  of 
wooden  poles.  The  towers  will  be  eight  or  10  feet 
square  at  the  base  and  about  50  feet  high.  They  will 
be  placed  at  intervals  of  about  400  feet. 

Material  is  being  shipped  to  Lake  Isabel,  32  miles 
east  of  Everett,  Wash.,  for  the  early  beginning  of 
work  on  what  is  known  as  the  May  Creek  power 
plant,  by  the  Everett  Railway  and  Electric  Com- 
pany. 'Ihe  plant  is  designed  to  furnish  15,000  horse- 
power, to  be  carried  to  Everett  for  the  street  rail- 
way, public  lighting  and  private  power,  as  well  as 
for  the  Everett-Snohomish  interurban  line  of  12 
miles,  and  later  to  supply  other  interurban  trolley 
lines  which  this  company  will  build.  The  cost  of 
the  plant  will  be  about  $600,000,  and  it  will  take  the 
place  of  a  fine  steam  plant  built  two  years  ago. 

The  EUwood  Power  Company  has  completed  its 
plant  at  EUwood,  Pa.  It  is  expected  that  the  plant 
will  be  one  of  a  series  that  will  be  erected  on  the 
swift  Counoquenessing  River.  The  dam  is  25  feet 
high,  40  feet  wide  at  the  base  and  175  feet  in  length, 
between  abutments.  The  power  is  developed  by  three 
turbine  wheels,  aggregating  about  1,500  horsepower. 
The  present  steam-power  requirements  within  a  short 
distance  of  the  plant  are  about  2,500  horsepower,  and 
the  prospect  is  that  these  requirements  will,  in  the 
near  future,  be  much  enlarged.  The  steam  plant, 
which  is  now  supplying  power  to  light  the  town, 
will  shortly  be  put  out  of  service  by  the  cheaper 
power  to  be  furnished  by  the  power  company,  the 
contract  having  been   signed. 


MISCELLANEOUS. 


The  application  of  the  Instantaneous  Fire  Alarm 
Company  for  a  franchise  to  connect  its  auxiliary 
fire  alarm  with  the  system  maintained  by  the  city 
and  to  operate  a  district-telegraph,  burglar  and  police- 
alarm  system,  in  connection  therewith,  has  been 
granted  by  the  City  Council  of  Seattle,  Wash. 

A  highly  ingenious  typewriter,  in  which  all  the 
work  is  done  by  an  electrical  current  from  an  ordi- 
nary incandescent-lamp  circuit,  is  exhibited  in  New 
York  city.  The  only  thing  that  the  operator  has  to 
do  is  to  insert  the  paper  and  touch  the  keys.  All 
other  operations  can  be  performed  without  taking 
the  hands  from  the  keyboard. 

Artificial  rubber,  now  that  the  natural  sources  of 
supply  seem  to  be  rapidly  nearing  exhaustion,  is 
one  of  the  problems  which  is  attracting  the  attention 
of  inventors.  Myron  G.  Browncll  of  Denver,  Colo., 
has  recently  patented  a  compound  for  this  purpose 
which  consists  of  the  gummy  particles  contained  in 
the  plant  picradema  fioribunda  utilis,  separated  and 
agglomerated  into  a  coherent  mass.  This  substance, 
though  insoluble  in  water,  is  soluble  in  light  hydro- 
carbons, such  as  gasoline. 

The  army  appropriation  bill,  as  it  passed  the  Sen- 
ate, carries  with  it  the  following  appropriations  for 
electrical  work,  etc.:  For  purchase  of  special  ap- 
paratus and  for  experimental  purposes  of  the  de- 
partment of  electricity  and  mechanism  at  Fort  Tot- 
ten,  N.  Y.,  $2,000;  for  purchase  of  special  apparatus 
for  electrician  sergeants'  division,  school  of  sub- 
marine defense  at  Fort  Totten,  N.  Y.,  $3,000;  for 
expenses  of  the  Signal  Service,  including  purchase, 
equipment  and  repair  of  field  electric  telegraph,  tele- 
phone apparatus  (exclusive  of  exchange  service) 
and  maintenance  of  the  same,  electrical  installations 
and  maintenance  at  military  posts,  maintenance  and 
repair  of  military  telegraph  lines  and  cables,  $208,- 
500;  for  completing  iTie  purchase,  installation  and 
operation  of  a  submarine  military  cable  from  Sitka, 
Alaska,  to  Fort  Liscum,  Alaska,  $321,580;  for  25 
master  electricians,  at  $900  each  and  100  electrician 
sergeants  at  $408  each,  for  artillery  corps.  $63,300; 
for  s6  master  signal  electricians  for  Signal  Corps  at 
$900  each,  $32,400. 

Minis  Knickerbocker  of  New  Lenox,  111.,  describes 
an  interesting  experiment  which  he  made  several 
years  ago,  before  the  radium  craze  had  seized  upon 
ihe  scientific  world.  A  sensitive  plate  was  placed 
in  a  box  which  admitted  no  light  rays.     On  the  box 


PUBLICATIONS. 


The  Railway  and  Electric  Equipment  Company, 
which  has  offices  in  Philadelphia,  Chicago,  Buffalo, 
Pittsburg  and  Cleveland  is  sending  out  a  list  of 
the  second-hand  apparatus  which  it  now  has  in 
stock,  including  all  sorts  of  electrical  machinery  and 
apparatus.  The  list  is  divided  into  two  parts,  one  for 
electrical  machinery  and  the  other  for  railway  equip- 
ment. 

A  small  booklet  from  McLeod,  Ward  &  Co.  of 
New  York,  describes  the  company's  Kinsman  reflect- 
ors, which  may  be  used  for  a  variety  of  purposes 
from  lighting  a  typewriter  keyboard  to  illuminating 
an  oil  painting.  The  latest  types  known  as  the 
Kinsman  "lamps"  contain  an  incandescent  lamp  in  a 
cylindrical  glass  casing,  the  reflector  being  mounted 
above  the  casing. 

The  1904  catalogue  of  the  Brown  &  Sharpe  Manu- 
facturing Company  of  Providence,  R.  I.,  is  a  thorough 
revision  of  the  previous  one  and  contains  482  pages. 
The  new  matter,  together  with  the  changes  in  the 
old,  makes  it  especially  desirable  that  this  should 
replace  former  editions.  The  large  number  of  tables 
contained,  together  with  other  general  information, 
make  it  very  valuable  to  the  workman  as  a  book  of 
reference.  The  principal  additions  this  j'ear  to  the 
various  lines  of  machines  and  tools  are  given  in  a 
colored  insert.  This  catalogue  is  mailed  upon  appli- 
cation to  any  address  without  charge  or  is  furnished 
by  hardware  and  supply  dealers. 

One  of  the  most  handsome  of  this  year's  calendars 
comes  from  the  Strombcrg-Carlson  Telephone  Man- 
ufacturing Company  of  Rochester,  N.  Y.  The  de- 
sign, which  is  a  genuine  photo  print,  represents  a 
beautiful  young  lady  in  parly  attire,  listening  to 
what  is  evidently  an  interesting  message  coming 
over  the  telephone.  At  the  side  of  the  photograph 
is  a  red  rose,  presumably  to  suggest  that  the  subject 
is  "the  sweetest  flower  of  them  all."  The  company 
is  forwarding  these  calendars  to  managers  of  tele- 
phone companies  at  a  nominal  fee,  this  method  of 
distribution  being  preferred,  as  the  supply  is  limited. 

Beginning  with  the  April'  issue  the  name  of  the 
Index  of  the  Technical  Press,  published  in  Brussels, 
Belgium,  will  be  changed  to  the  Engineering  Press 
Monthly  Index-Review.  In  the  future  the  size  of 
the  page  will  be  nearly  doubled.  In  addition  to 
about  2,000  resumes  monthly,  the  index  will  con- 
tain a  review  of  the  engineering  questions  of  the 
month  as  well  as  extended  notices  or  summaries  of 
the  most  remarkable  articles  and  papers  of  the 
month,  appropriately  illustrated — it  will,  in  short, 
be  a  review  of  reviews  of  the  engineering  press.  The 
arrangement  of  the  various  abstracts  in  the  index 
will  be  considerably  improved  upon  with  a  view  to 
facilitating    reference. 

Five  new  bulletins  from  the  Emerson  Electric 
Manufacturing  Company  of  St.  Louis  cover  a  num- 
ber of  distinct  applications  of  motor  drive  to  a  variety 
of  machines  manufactured  by  the  company.  Bulletin 
No.  3045  describes  an  alternating-current  motor  cou- 
pled to  a  direct-current  generator  for  storage-battery 
charging  and  electroplating.  These  sets  are  of  50 
and  100  kilowatts  capacity.  An  application  of  motor 
drive  to  a  light  bench  drill  suitable  for  jobbing  shops 
and  manufacturing  purposes  within  the  range  of  the 
tool  is  illustrated  in  bulletin  3048.  Emerson  motor 
driven  air  pumps,  for  barber  shops,  dentists'  offices, 
laboratories,  etc.,  are  representative  of  the  company's 
latest  developments  in  that  particular  line.  These 
sets  are  attractively  finished  and  make  a  handsome 
fixture  for  any  office.  They  are  described  in  bulletin 
No.  3009.  Bulletin  3050  (replacing  3018  and  3022) 
contains  information  on  electric  pumps  for  shallow 
Knd  deep  wells.  They  are  of  the  triplex  type,  geared 
to  direct-current  motors  of  from  one-quarter  to  two 
horsepower.  The  last  of  the  set  of  bulletins.  No. 
3051,  is  descriptive  of  forge  and  volume  blowers. 
The  motors  are  mounted  directlv  on  the  end  of  the 
shaft  in  these  sets,  and  the  combination  makes  a 
very  compact  and  substantial-appearing  unit. 


TRADE  NEWS. 


The  supervising  architect,  Washington.  D.  C.  will 
receive  bids  until  March  30th  for  furnishing  miscel- 
laneous machinery  complete  in  place  for  the  Chicago 
Postoffice  building,  in  accordance  with  drawings  and 
specifications  on  f^le  with  the  superintendent  at  Chi- 
cago. 

Keller,  Pike  &  Co.  of  Philadelphia,  electrical  con- 
tractors and  engineers,  have  opened  an  office  in  Balti- 
more at  211  North  Calvert  Street.  This  office  will 
be  in  charge  of  Mr.  John  S.  Dobler  of  Baltimore, 
whose  training,  experience  and  connections  especially 
fit   him    for   this  position. 

Application  will  be  made  in  the  ensuing  session  of 
Parliament  for  a  bill  empowering  the  town  of  Tor- 
quay, England,  to  construct  electric  tramways.  It 
is  suggested  bv  United  States  Consul  J.  G.  Stephens 
at  Plymouth,  England,  that  American  manufacturers 
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communicate  with  both  the  town  clerk  of  Torquay 
and  the  Dolton  Electric  Traction  Company  with  the 
view  of  securing  contracts  to  supply  electrical  equip- 
ments. 

A.  C.  Bunce,  formerly  with  the  General  Electric 
Company  in  northwestern  territory,  has  been  placed 
in  charge  of  the  office  of  the  Electrical  Appliance 
Company  of  Cincinnati,  Ohio,  manufacturer  of 
Churcher  alternating  rectifiers,  interior  telephone  sys- 
tems, aqua-phones,  storage  batteries,  etc. 

William  D.  Ray  has  severed  his  connection  with 
the  Westinghouse  Traction  Brake  Company  as  Cen- 
tral States  representative  and  will  enter  the  steam 
specialty  market.  He  will  represent  several  well- 
known  manufacturers  in  the  sale  of  high-grade 
steam  specialties,  with  offices  at  312  Electricity  Build- 
ing,  Cleveland,  Ohio. 

The  Indiana  Rubber  and  Insulated  Wire  Company 
of  Marion,  Ind.,  has  just  finished  shipments  to  four 
foreign  countries  and  has  other  orders  to  be  sent 
abroad.  The  first  of  the  recent  orders  was  for  200,- 
000  feet  of  telephone  cable,  which  was  shipped  to 
Yokohama,  Japan ;  the  second  for  one  ton  of  rubber 
ton  of  tape  to  Paris,  France. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Washington,  D.  C,  until 
April  I2th  for  the  construction,  including  heating 
apparatus,  electric  wiring  and  conduits,  of  the  post- 
office  at  Richmond,  Ind.  Drawings  and  specifications 
may  be  had  of  the  postmaster  at  Richmond,  Ind., 
or  of  J.   K.  Taylor,  supervising  architect. 

At  the  adjourned  meeting  of  the  creditors  of  the 
Michigan  Electric  Company  there  were  present  or 
represented  creditors  whose  claims  aggregate  the 
sum  of  $44,076.97,  out  of  a  total  indebtedness  of 
$59,506.09.  The  committee  appointed  at  the  meeting 
of  February  25th  submitted  its  estimate  of  the 
value  of  the  assets  of  the  electric  company,  which 
showed  a  total  of  $23,244.61.  After  some  dis- 
cussion as  to  the  best  course  to  be  pursued, 
action  was  taken  directing  and  authorizing  the 
receiver,     with     the     committee     of     creditors     here- 


tofo.re  named  as  an  advisory  board,  to  dispose  of  the 
assets  of  the  electric  company  as  speedily  as  pos- 
sible, in  such  manner  as  they  shall  determine  to  be 
for  the  best  interests  of  the  creditors. 

F.  H.  Wheeler  has  recently  resigned  his  position 
as  chief  engineer  of  the  Imperial  Finance  and  Con- 
struction Company  of  Toledo.  Ohio,  and  has  re- 
opened his  old  office  at  705  Plymouth  Building,  Chi- 
cago, where  he  will  conduct  the  business  of  the 
Wheeler  Electrical  Construction  Company.  Mr. 
Wheeler  has  been  engaged  in  constructing  electric- 
light  and  power  plants  and  telephone  exchanges  for 
a  number  of  3'^ears,  and  says  that  he  has  a  number 
of  contracts  in  the  West. 

The  National  Electric  Company  of  Milwaukee, 
successor  to  the  Christensen  Engineering  Company, 
manufacturer  of  air  brakes  and  electrical  machinery, 
has  recently  moved  its  executive  offices  and  engi- 
neering department  to  its  new  building  located  at  the 
works.  The  building  is  constructed  of  cement  blocks 
two  feet  long  by  one  foot  high  and  is  200  feet  long 
by  06^/^  feet  wide.  Extensions  and  improvements  are 
also  being  made  in  the  company's  shops  to  supply 
the  necessary  facilities  for  handling  a  constantly  in- 
creasing business. 

In  August  last  the  United  States  Circuit  Court 
in  Philadelphia  sustained  the  Lange  lamp-socket  pat- 
ent No.  434,153  and  granted  an  injunction  against 
the  defendants  in  the  suit  of  the  Bryant  Electric 
Company  against  J.  F.  Buchanan  &  Co.,  selling  the 
New  England  sockets.  The  New  England  Com- 
pany, which  defended  the  suit,  took  an  appeal  to  the 
United  States  Circuit  Court  of  Appeals  for  the  Third 
Circuit.  That  appellate  court  has  now  handed  down 
an  opinion  affirming  the  decree  of  the  court  below, 
sustaining  the  patent  and  granting  an  injunction. 
This  Lange  patent  covers  the  mode  of  fastening  the 
cap,   shell   and   insulation   together. 


BUSINESS. 

The  H.  W'.  Johns-Manville  Company  of  New 
York  has  placed  on  the  market  a  new  fireproofing 
material  known  as  Ceilinite,  which  is  designed  espe- 


cially for  fireproofing  the  ceilings  of  electric  cars. 
It  is  made  from  specially  prepared  asbestos  in  pieces 
one-eighth  to  three-eighths  of  an  inch  thick,  36 
inches  wide  and  50  feet  long. 

The  Electric  Appliance  Company  of  Chicago,  sell- 
ing agent  for  Zenith  lamps,  is  sending  out  a  hand- 
some descriptive  catalogue  of  these  lamps  to  all  who 
failed  to  receive  one  on  the  first  distribution. 

The  Central  Electric  Company  of  Chicago  an- 
nounces that  it  has  a  large  stock  of  Diehl  electric 
fan  motors.  The  company  sold  these  fan  motors 
throughout  1903  and  is  authority  for  the  statement 
that  they  gave  entire  satisfaction.  With  a  full  stock 
for  1904  it  naturally  anticipates  increased  sales,  and 
requests  that  all  prospective  customers  write  for 
prices. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  is  reported  to  have  recently  prac- 
tically doubled  its  manufacturing  plant  by  adding 
new  machinery,  including  a  number  of  large  drill 
presses  and  full  automatic  Brown  &  Sharpe  screw 
machines.  The  company  is  said  to  have  a  heavy  de- 
mand for  its  improved  self-restoring  drop  express 
switchboard  and  long-distance  telephones,  as  well  as 
central-energy  apparatus. 

General  Manager  John  Speer,  of  the  Speer  Carbon 
Company,  St.  Mary's.  Pa.,  made  a  two-day  stay  in 
Chicago  this  week,  Mr.  Speer  is  on  his  usual  some- 
what extensive  trip,  which  he  makes  several  times  a 
year,  this  time  visiting  Pittsburg,  Chicago  and  Cin- 
cinnati. He  reports  an  extraordinarily  good  year's 
business  for  the  Speer  Carbon  Company  for  1903. 
Under  the  management  of  Mr.  Speer  the  company 
has  always  kept  up  to  the  times  in  the  matter  of 
machinery  and  modern  business  methods.  In  addi- 
tion to  being  heavily  interested  in  this  extensive  car- 
bon-brush manufacturing  plant,  Mr.  Speer  is  also  a 
large  stockholder  in  the  electric-lighting  station  at 
St.  Mary's,  to  say  nothing  of  his  being  manager  of 
and  holding  a  large  interest  in  the  St.  Mary's  Opera 
House.  The  electric-lighting  plant  is  directly  under 
Mr.    Speer's   management. 
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753-839.  Trolley-wire  Finder.  William  Barnhurst, 
Dallas,   Texas.     Application  filed  June   i,    1903. 

A  bracket  or  housing  is  fastened  to  a  trolley  pole  or 
trolley  harp  by  means  of  pins  or  bolts,  the  bracket  con- 
taining a  grooved  rope  pulley  or  sheave  carrying  hinged 
forks  for   guiding  t]ie  trolley  wheel  to  the   wire. 

753»863.  Wireless  Signaling.  Reginald  A.  Fessen- 
den,  Manteo,  N.  C,  assignor  to  the  National 
Electric  Signaling  Company,  Pittsburg.  Pa. 
Application  filed   September  28,    1901. 

As  an  improvement  in  the  art  of  signaling  by  electro- 
magnetic waves,  the  method  described  consists  in  the 
practically  continuous  transmission  and  reception  of  elec- 
tromagnetic waves  or  impulses,  and  the  modification  of 
tlie  character  of  such  waves  or  impulses  without  inter- 
rupting their    continuity. 

753.864.  Signaling  by  Electromagnetic  Waves.  Regi- 
nald A.  Fessenden,  Fortress  Monroe.  Va.,  as- 
signor to  the  National  Electric  Signaling  Com- 
pany, Pittsburg,  Pa.  Application  filed  October 
r.  1903. 

A  laterally  extending  conductor  consists  of  a  series 
of  wires  adapted  to  radiate  electromagnetic  waves  and 
having  its  capacity  relatively  much  larger  than  that  of  a 
vertical  wire  of  the  same  height.  An  inductance  is  con- 
nected between  the  laterally  extended  portion  and  the 
ground. 

753.866.  Brush-holder  for  Electrical  Machines.  Will- 
iam H.  Foot,  Wilkinsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  June  24, 
1903. 

The  brushes  are  held  in  position  by  springs,  each 
mounted  on  a  shaft  which  tends  to  revolve  and  produce 
pressure  downward  upon  tlie  springs  and  press  the  brush 
upon  the  commutator,  this  tendency  being  regulated  by 
a  coil  spring  attached  to  the  shaft  and  adjusted  by  a 
thumb  screw. 

753^872.  Electric  Printing  Machine.  George  S.  Gal- 
lagher. New  York.  N.  Y..  assignor  to  himself. 
Rupert  L.  Joseph  and  Frank  E.  Burrows,  New 
York,   N.   Y.     Application   filed  April  29.   1903. 

Two  electromagnets  are  required  in  the  device,  one 
to  actuate  the  hammer  striking  the  type  and  the  other 
actuating  a  pawl  controlling  the  movement  of  the  ■  type 
wheel. 

753,875.     Electrical     Manufacture    of     Iron     Alloys. 

Gustave    Gin.    Paris,    France.     Application    filed 

July  7,  1902. 
A  process  of  electrically  producing  an  alloy  of  iron 
with  simultaneous  production  of  oxides  of  alkalies,  con- 
sists in  mixing  a  silicic  acid  with  the  sulphate  of  the 
alkali,  adding  carbon  to  the  mixture,  heating  the  same  in 
an  electric  furnace  with  the  production  of  the  silicate 
of  the  alkali,  then  introducing  this  alkali  silicate  into  a 
second  furnace,  adding  an  oxide  of  iron  and  carbon.  The 
process  further  consists  in  heating  the  mixture  with  the 
production  of  ferrosilicon  and  oxide  of  the  alkali,  and 
collecting  the  oxide  of  the  alkali  in  the  form  of  a 
sublimate. 

753.879.  Electromagnet.  Willis  D.  Gregory,  Pitts- 
burg. Pa.     Application  filed  April  9.  1903. 

Combined  with  a  movable  armature  in  the  electromagnet 
is  a  fixed  core  structurally  interrupted  in  one  or  more 
idanes  transverse  of  the  direction  of  magiietic  lines,  the 
portions  or  sections  of  the  core  being  in  permanent  re- 
lationship to  each  other. 

753,881.  Electric  Snap  Switch.  Gerald  W.  Hart, 
West  Hartford.  Conn.,  assignor  to  the  Hart 
Manufacturing  Company.  Hartford.  Conn.  Ap- 
plication  filed   .\pril    18.    1903. 


The  base  of  the  switch  carries  contacts  whicli  are  made 
and  broken  by  means  of  a  device  carried  upon  a  rotary 
member    mounted    on   a   spindle. 

ISZ^^Z-  Toll  Apparatus  for  Telephone  Exchanges. 
Frank  R.  McBerly,  Evanston,  111.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  May  9,   1902. 

A  toll  device  for  a  telephone  line  is  operated  by  a 
manual  key  and  mechanism  controlled  thereby.  An  elec- 
tromagnetic lock  prevents  the  actuation  of  the  toll  de- 
vice. An  electric  circuit  for  the  lock  and  a  switch  con- 
trolling the  circuit,  automatically  actuated  at  the 
switchboard  in  the  course  of  a  connection  between  the 
line  having  the  toll  device  and  another  line,  are  the 
salient  features. 

753,916.  Shunt  Resistance.  George  W.  Richmond. 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company.  Pittsburg, 
Pa.     Application  filed  July  10,   1903. 

A  strip  of  suitable  resistance  material  is  made  of 
zigzag  portions,  the  lengths  of  which  are  spaced  in  pairs. 
A  short-circuiting,  clamping  device  is  supplied  for  each 
pair  of  the  lengths,  while  several  pairs  of  supporting  and 
spacing  blocks  therefor,  composed  of  non-conducting  ma- 


ends  of  which  are  attached  to  a  suspension  bar.     Springs 
are    interposed   between   the  suspension  rods  and    the  bar. 

753.927-  Switching  Apparatus  for  Telephone  Ex- 
changes. Edwin  H.  Smythe,  Freeport,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago. 111.     Application  filed  March  10.   1902. 

In  the  system  described  an  induction  device  divides  the 
plug  circuit;  a  battery  is  placed  in  bridge  with  the  con- 
ductors leading  to  the  answering  plug.  An  electromag- 
netic switch  controls  the  connection  of  the  battery  with 
the  conductors  leading  to  the  calling  plug,  and  a  local 
circuit  for  the  electromagnetic  switch  is  operatively 
established  in  registering  contacts  of  the  calling  plug 
and  the  spring  jack  of  any  of  the  lines  of  one  of  the 
types   of    telephone    lines  which   may   enter  the  exchange. 

I'hZ-^Zz)-  Incandescent  Electric  Lamp.  Herbert  M. 
Taylor,  Hamilton,  Canada.  Application  filed 
September  2,   1902. 

The  lamp  is  provided  with  a  globe  having  a  neck  and 
a  curved  shoulder,  the  latter  being  provided  with  a  re- 
flecting material  upon  its  outer  surface.  A  glass  cone 
.  is  disposed  centrally  within  the  globe  and  provided  with 
an  interior  coating  of  reflecting  material,  the  cone  and 
globe  being  fused  tcgether.  A  leading-in  wire  passes 
axial ly  downward  through  the  cone  and  a  filament  is 
wound    spirally    outside    the    cone    within    the    globe    and 
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terial  and  having  a  number  of  grooves  in  their  edges  into 
which  the  edges  of  the  resistance  strip  fit,  complete  the 
arrangement. 

753,918.  Polarized  Relay.  Malcolm  C.  Rorty,  Bos- 
ton, Mass.,  assignor  to  the  American  Telephone 
and  Telegraph  Company,  New  York,  N.  Y. 
Application  filed  June  iS,   1903. 

A  permanent  polarizing  magnet  is  mounted  parallel  to 
the  limbs  of  an  electromagnet  and  has  its  poles  in  juxta- 
position to  the  heel  and  poles  respectively  of  the  electro- 
magnet. Contact  springs  are  mounted  upon  the  per- 
manent magnet;  an  armature  is  suspended  between  the 
confronting  poles  of  the  electromagnet  and  poised  3r 
fulcrumed  on  the  permanent- magnet  pole,  having  an 
attachment  extending  backward  over  the  permanent  mag- 
net. The  armature  and  attachment  constitute  a  lever 
actuated  by  the  electromagnet  and  adapted  to  engage  the 
contact  springs  for  the  control  of  their  reciprocal  rela- 
tion. 

753,925.  Electric-railway  Motor.  Robert  Siegfried. 
Pittsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  I\Ianufacturing  Company,  Pittsburg. 
Pa.     Application  filed  May  2,   1903. 

Two  electric  motors  have  their  outer  ends  journaled 
upon  the  axles  of  the  car  truck.  Substantially  vertical 
suspension  rods  have  their  lower  ends  respectively  at- 
tached   to     the     inner    ends    of    the     motors,     the    upper 
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connected  with  the  tip  of  the  wire.  A  wire  connects  with 
the  filament  and  is  held  bet%veen  the  fused  uniting  sur- 
faces of  the  cone  and   globe.      (See    cut) 

753.944.  Transformer  Case,  William  L.  Waters, 
ililwaukee,  Wis.  Application  filed  March  5, 
1903. 

An  inclosing  shell  of  heat-conducting  material,  contains 
tubular  openings  extending  through  the  material  of  the 
shell  having  no  communication  with  the  interior  of  the 
inclosing  shell. 

753-954-  Electric  Machine.  Niels  A.  Christensen. 
Milwaukee,,  Wis.     Application  filed  May  S.  1901. 

A  casing-  forms  an  inclosed  shaft  chamber.  _  a  shaft 
operating  in  the  chamber.  A  gear  on  the  shaft  within 
the  chamber,  driven  by  an  electric  machine,  is  placed 
laterally  of  and  in  the  same  horizontal  plane  as  the 
chamber.  The  electric  machine  has  an  armature  shaft  ex- 
tending through  a  side  wall  of  the  chamber,  and  a  pinion 
on    the    armature   shaft  meshes  with  the  gear. 

753.956.  Rela}-.  H.  P.  Clausen,  Chicago.  111.,  as- 
signor to  the  American  Electric  Telephone  Com- 
pany, New  York,  N.  Y.  Application  filed  April 
I.   1901. 

Combined  with  an  electromagnet  is  an  armature  for 
the     magnet     with     a     spring     adapted     for    holding     the 
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armature  normally  open,  a  portion  of  the  spring  being 
also  adapted  to  serve  as  a  flexible  circuit-closing  contact 
A  stationary  contact  engages  and  bends  tbe  spring  contact 
away  from  "the  armature  when  the  latter  moves  toward  the 
magnet. 

754,005.  Fire-alarm  or  Temperature  Annunciator. 
John  A.  Olson.  Minneapolis,  Minn.,  assignor  to 
the  Temperature  Annunciator  Companj-.  Appli- 
cation filed  August  3,  1903. 

A  pointer    moving   over    a   dial    is   actuated  by    the    ex- 
pansion of  a  thermostatic  device.     Upon  moving  a  certain 
distance  over  the  dial   the  pointer  makes  contact,  closing 
an  electrical  circuit  and  ringing  an  alarm  bell. 
754  01 1.     Commutator  for  Telephonic  or  Other  Cir- 
cuits.    Carl  H.  Prott,  Rheydt,  Germany.     Appli- 
cation filed  June  14  1902. 

A  series  of  telephone  or  other  electric  stations  is 
connected  with  a  main  station  which  controls  communi- 
cation between  a  central  or  other  addiOonal  station  and 
any  station  in  the  series.  Each  station  in  the  series  is 
provided  with  a  communicating  device  capable  of  taking 
any  one  of  three  cureutt-controlling  positions.  One  of 
the  positions  leaves  the  apparatus  normal  and  inactive, 
another  position  makes  an  operative  circuit  betv.-een  one 
of  the  stations  and  the  central  station  and  the  third 
position  makes  an  operative  circuit  between  any  tn;o 
stations  of  the  series,  the  conductors  being  arranged  to 
leave  inactive  the  stations  of  the  series  which  are  not 
in  speaking  or  other  active  circuit. 

754,020.     Electric  Apparatus  for  Measuring  and  Re- 
'  cording  Intervals  of  Time.     Calvin  J.   Springer, 
Somer\-ilIe,    Mass.     Application    filed    June    27, 
1903. 

A  time  train  is  adapted  to  be  actuated  by  an  electro- 
magnet whose  circuit  is  controlled  by  a  clock-work 
mechanism. 

7q4  0^8.  Governing  Mechanism.  Philip  De  C.  Ball, 
St  Louis,  Mo.,  and  Charles  L.  Wakefield.  Dal- 
las, Texas.    Application  filed  March  26.  1902. 

\    rock    shaft    controlling   the    position    of    the    brushes 

of  a  line  of  motors  is  operated  by  a  centrifugal  governor, 

thus  regulating  the  voltage  of  the  machine. 

754,075.     Gas     Burner.     William     Kohn,     Brookbrn, 

'  N.  Y.    Application  filed  July  6,  1903-     .     .      . 

The  act  of  turning  on  the  gas  closes  an  electric  circuit 
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754,147.  Apparatus  for  Electrical  Production  of 
Nitrogen  or  Other  Compounds.  Josef  von  Ko- 
walski  and  Ignaz  Moscicki,  Freiburg,  Switzer- 
land.    Application  filed  February  21,  1903. 

Consumption  branches  of  a  main  circuit  are  arranged 
in  parallel  and  in  groups  with  means  for  supplying 
alternating  current  to  the  circuit.  A  pair  of  electrodes, 
a  condenser  and  an  inductance  coil  are  arranged  in  series 
in  each  consumption  branch,  and  a  group  inductance 
coil  is  in  series  with  each  group  of  consumption  branches. 

754,152.  Signaling  Apparatus.  Otto  Liiddeckens, 
Breslau,  Germany.  Application  filed  February 
21,  1903. 

Signal-receiving  devices  are  located  one  at  each  signal 
station,  and  a  number  of  signal-transmitting  devices  are 
located  one  at  each  station  except  one,  each  transmitting 
device  being  arranged  to  actuate  all  of  the  signal-receiv- 
ing devices.  An  auxiliary  signal-receiving  device  located 
at  the  station  which  has  no  signal-transmitting  device, 
and  an  au-xiliar^-  signal-transmitting  device  located  at 
one  of  the  remaining  stations  and  arranged  to  operate 
the  auxiliary-  signal-receiving  device  are  the  remaining 
essential   parts. 

754,208.  Electric  Signal.  Joseph  E.  Feller,  Brook- 
Ij-n,   N.   Y.     Application  filed  April  24,   1902. 

An  electric  motor  is  provided  w-ith  a  revoluble  armature 
having  a  number  of  separate  poles  with  conducting  wires 
separatelv    connected    with  the   poles   for   energizing  them 
one  at  a"  time.      A  transmitter  is  provided  with  circularly 
disposed     contacts     connected     separately     with     the     con- 
ducting   wires.       Manually-operated    mechanism    energizes 
the   contacts  one    at  a  time.      (See  cut   on  the   preceding 
f^se.) 
754,211.    Telephone  or  Telegraph  System.     Thomas 
W.  Gleeson,  Boston,  and  Robert  Hamilton,  Mil- 
ton, Mass.     Application  filed  May   i,   1903. 
A   number    of  switch-controlling   motors  are   placed   in 
the  main   line,  one  at  each  station   between  the  ends  of 
the     secondar\*     of    the     telephone     circuit.       A    normally 
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which  heats  a  platinum  wire,  lighting  the  gas.  As  the 
heat  of  the  gas  jet  increases  a  thermostatic  device  oper- 
ates automatically   to   open  the  circuit. 

754,081.  Battery  Stopper.  Albert  Muller,  New  York, 
N.  Y.    Application  filed  October  24,  1903. 

A    stopper    in    the    top    of  a   battery    vessel    is  provided 
with  a  funnel-like  mouth  and  with  an  imperforate  bottom, 
and    inlet    and    outlet    ports    leading    from    the    mouth    to 
the   interior   of  the   battery   vessel    above   the    impertoratc 
bottom  of  the  stopper. 
754  III.    Junction  Box  for  Electric  Wires  in  Build- 
ings.   Boyd  W.  Allen,  Boston,  Mass.    Applica- 
tion filed  December  12,  1903. 

The  rear  wall  of  the  junction  box  is  made  of  insulating 
material,  whose  peripheral  edge  is  curved  in  cross-section. 
The  metallic  main  portion  or  case  is  provided  with  a 
concavo-convex  extension  holding  the  wall  in  engagement. 
And  there  is  also  a  nipple  whose  mam  portion  is  em- 
bedded in  and  beneath  the  surface  of  the  wall,  and  whose 
forward  portion  is  extended  through  the  wall  for  en- 
gagement with  the  bracket  or  fixture. 

754123.  Insulator  Pin.  James  H.  Bullard,  Spring- 
'  field,  Mass.     Application  filed   October  26,   1903- 

A  metal  insulator  pin  comprises  a  series  of  webs  dis- 
posed at  an  angle  one  to  the  other  and  united  along 
their  meeting  lines.  At  or  near  the  upper  end  are 
channels  through  which  a  plashc  material  may  ^  be  poured, 
together  with  a  stem-piece  into  which  the  lower  ends 
of  the  webs  merge.  A  bolt  is  located  longitudinally  of 
the  stem-piece  to  secure  the  pin  to  its  support. 

7S4i-'4.  Electric  Motor.  David  P.  Burden,  Jack- 
sonville, Fla.,  assignor  of  two-thirds  to  Samuel 
P.  Holmes  and  Gustave  Muller,  Jacksonville, 
Fia.     Application  filed  July  13,  1903- 

In  an  oscillatory  motor  is  a  rock  shaft,  an  armature 
magnet  carried  by  the  shaft,  a  field  magnet  co-acting  with 
the  armature  magnet,  one  of  the  magnets  being  an  elec- 
tromagnet, and  a  rotary  shaft  operated  by  crank  arm 
and  pitman   upon   the   rock  shaft. 

754,127.  Switch  for  Overhead-trolley  Tracks.  Wal- 
ter L.  Clark,  Everett,  Mass.,  assignor  to  J.  Dun- 
can &  Co.,  Boston,  Mass.  Application  filed  De- 
cember 24,   1903. 

A  switch  for  trolley  tracks  comprises  a  switch  bracket 
adapted  to  be  rigidly  attached  to  a  mam  rail  opposite 
a  cut-out  portion  of  the  rail.  Two  switch  sections  are 
each  provided  with  switch  rails  and  structurally  or  inte- 
grally  combined   to    form  a  smgle-piece    switchframe. 

754  133      System  of  Alternating-current  Distribution. 
'  Edwin  R.  Gill,  New  York.  N.  Y.,  assignor  to  the 
Invention  Developing  Company.  Application  filed 
September  5,  igoo. 

\s  a  means  for  producing  auxiliary  current  waves  out 
of  phase  with  an  original  single-phase  current  in  a  main 
circuit,  there  is  supplied  an  auxiliary  circuit  having 
a  self-induction  approximately  equal  to  that  of  the  main 
circuit  A  condenser  and  means  for  alterantcly  charging 
the  condenser  from  the  main  cirenit  during  rise  of  poten- 
tial in  the  circuit,  and  discharging  the  condenser  into  the 
auxiliary  circuit,  whereby  the  main  and  auxiliary  circuits 
are  made  to  carry  periodic  currents  of  different  phases 
and  common  periodicity  are  the  main  feature  of  the  in- 
vention. 
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closed  s\vitch  at  each  station  is  arranged  in  the  main 
line  between  the  ends  of  the  secondary,  while  there  is 
a  normally  open  switch  in  each  secondary.  A  condenser 
in  each  secondary  enables  the  operator  at  any  one  of 
the  stations  to  operate  the  motors  to  close  the  normally 
open  switch  of  anv  one  of  the  other  stations  and  open 
the  normally  closed  switch  of  that  station,  and  to  close 
the  secondary  circuit  of  bis  own  station. 

754,224.  Telephone  Repeater  and  System.  Samuel 
P.  Levenberg,  New  York,  N.  Y.  Application 
filed  .\pril  24,   1903. 

In  a  telephone  repeater  is  a  variable-resistance  trans- 
mitter, an  electromagnet  included  in  a  shunt  from  one 
of  the  leads  of  the  variable-resistance  transmitter,  a 
vibrating  diaphragm  mounted  adjacent  the  magnet,  and 
means  for  controlling  one  of  the  electrodes  of  the  trans- 
mitter  in  accordance  with  the  vibrations  of  the  dia- 
phragm. 

754,235.  Extension  Fixture  for  Incandescent  Electric 
Lamps.  Conrad  M.  Pitel.  Meriden,  Conn.  .Ap- 
plication filed  May  6,  1903. 

In  an  extension  fixture  for  incandescent  electric  lamps 
are  combined  a  frame,  a  drum  located  therein,  electric 
connections,  flexible  electric  conductors  wound  upon  the 
drum,  and  means  for  electrically  connecting  the  respective 
electric  connections  and  flexible   conductors. 

,_j..  Electric  Lamp.  Charles  P.  Steinmetz, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  March  6,   1903- 

A  spherical  globe  has  the  major  portion  of  its  surface 
frosted.      A   spherical    reflector    is    placed    so    as    to    cover 
the   unfrosted   portion  of  the    globe   as  well   as  the  divid- 
ing   line     between     the     frosted    and     unfrosted    portions. 
(See   cut.) 
754,261.     Ozonizer.     Alexander    Vosmaer,    Nieuwer- 
sluis,  .Amsterdam,  and  Adriaan  Lebret,  Utrecht, 
Netherlands,    assignors    to    Ozon    Maatschappy, 
Systeem  A.   Vosmaer,  Amsterdam,  Netherlands. 
Application  filed    September   II,    1902. 

In  the  ozonizing  apparatus  is  a  transformer.  A  con- 
denser is  mounted  in  shunt  in  the  secondary  of_  the 
transformer  and  choking-coils  are  joined  to  the  terminals 
of  the  secondary  circuit  of  the  transformer  between  the 
secondary  circuit  of  the  transformer  and  the  shunt  of 
the    condenser. 

754,286.  Sparker.  Frank  Dickinson,  Springport, 
Mich.     Application   filed   June   15,    1903- 

A  plate  carries  both  electrodes,  and  a  push  rod  actuates 
the  movable  electrode.  An  adjustable  slide  mounted 
on   the   plate    guides  the   rod. 

754.291.  Magnetic  Clutch.  Arthur  C.  Eastw-ood. 
Cleveland,  Ohio.  Application  filed  January  26. 
1904. 

.\  magnetic  clutch  includes  two  revolubly  supported 
members,  each  having  a  series  of  rings  fixed  to  it  with 
a  stationary  coil  placed  to  act  on  the  rings  to  operatively 
couple    the    members. 

754.362.  Railway  Signaling  System.  Henry  Bezer, 
Westfield.  N.  J.  -Application  filed  October  16, 
1901. 
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The  clutch  actuating  the  signaling  means  is  held  in 
check  by  an  armature.  When  the  armature  is  drawn  up 
by  its  electromagnet  the  signal  lever  on  the  clutch  is 
released  and  is  actuated  by  a  weight  to  display  the  re- 
quired   signal. 

754)363-  Railway  Signaling  System.  Henry  Bezer, 
Westfield,  N.  J.  Original  application  filed  Oc- 
tober 16,  1901.  Divided  and  this  application  filed 
February  4,   1903. 

Non-polarized  electric  translating  means  control  the 
danger  signal.  Conductors  of  a  single  circuit  extend 
from  the  translating  means  along  a  railway  line  to  a 
point  in  rear  of  the  traffic-controlling  means.  Other  con- 
ductors of  a  single  circuit  extend  rearwardly  from  such 
point  in  rear  of  the  traffic-controlling  means  to  a  point 
farther  in  rear,  the  conductors  of  single  circuits  com- 
prising all  of  the  means  of  electric  intercommunication 
from  point  to  point  along  the  railway  line  and  the  trans- 
lating means  being  responsive  to  control  from  the  con- 
ductors last  mentioned. 

7S4.37I-  Alternating-current  Transformation.  M'aur- 
rice  Hutin  and  Maurice  Leblanc,  Paris,  France, 
assignors  to  George  Westinghouse,  Pittsburg, 
Pa.    Application  filed  April  3,   1895. 

The  method  of  generating  electrical  energy  consists  in 
producing  two  separate  alternating  magnetic  fluxes  in 
quadrature,  and  generating  by  the  inductive  influence 
of  these  fluxes  three  or  more  alternating  working  cur- 
rents, dephased  with  reference  to  each  other.      (See  cut.) 

754.3/2.  System  of  Alternating-current  Transforma- 
tion. Maurice  Hutin  and  Maurice  Leblanc, 
Paris,  France,  assignors  to  George  Westinghouse, 
Pittsburg,  Pa.  Original  application  filed  .April 
3,  1895.  Divided  and  this  application  filed  No- 
vember 19,   1903. 

.\n  apparatus  for  generating  two  separate  alternating 
magnetic  fluxes  in  quadrature,  by  multiphase  alternating 
currents,  and  vice  versa,  consists  of  two  inductional  trans- 
formers, each  having  as  many  coils  as  there  are  multi- 
phase currents  used  or  generated,  the  number  of  wind- 
ings of  the  coils  being  graduated  for  one  transformer 
in  the  ratio  of  the  sines  of  the  lags  of  the  currents  which 
traverse  them,  and  for  the  other  transformer  in  the 
ratio  of  the  co-sines  of  the  same  lags,  the  homologous 
coils  being  connected  in  series. 

754-378-  Electric  Switch.  Norman  Marshall.  New- 
ton, Mass..  assignor  to  the  Marshall  Sanders 
Company,  Boston,  Mass.  Application  filed  June 
27,   1903- 

The  spindle  contacts  in  the  switch  are  moved  by  a. 
spring. 

754>379-  Electric  Switch.  Norman  Marshall.  New- 
ton, M'ass.,  assignor  to  the  Marshall  Sanders 
Company,  Boston,  Mass.  Application  filed  Oc- 
tober 6,   1903. 

A  snap,  switch  is  described  having  cam  surfaces  for 
making   contact, 

754.380.  Electric  Switch.  Norman  Marshall,  New- 
ton, Mass.,  assignor  to  the  Marshall  Sanders 
Company,  Boston,  Mass.  Application  filed  Oc- 
tober 6,   1903. 

Details    are    described. 

754*397-  Electric  Clock.  George  S.  Tiffany,  Brook- 
lyn, N.  Y..  assignor  of  one-half  to  James  Van 
Inwagen.  Chicago,  111.  Application  filed  Novem- 
ber 30,  1901. 

An    electromagnet    operates    the    clock-train    mechanism. 

754,400.  Vertical  Fluid-pressure  Turbine.  George 
Westinghouse,  Pittsburg.  Pa.,  assignor  to  the 
Westinghouse  Machine  Company,  Pittsburg,  Pa. 
Application  filed  June  24,   1903. 

Combined  with  a  vertical  steam  turbine  is  a  dynamo 
supported  and  driven  thereby,  with  means  for  applying  an 
upwardly  acting  fiuid  pressure  to  the  moving  parts,  in- 
dependently of  the  shaft  bearing,  of  such  degrees  as  to 
wholly  or  largely  relieve  the  shaft  bearing  from  the 
weight    of   the    parts. 

754,402.  Fault  Locator  for  Electric  Cables.  Daniel 
E.  Wiseman,  Spokane,  Wash.  Application  filed 
August  3,   1903. 

The  essential  features  are  a  resistance,  a  movable  con- 
tact, the  movable  contact  and  the  other  end  of  the  resist- 
ance being  adapted  to  be  connected  respectively  with  the 
terminals  of  the  faulty  conductor  of  the  cable.  The  con- 
tact is  adapted  to  be  adjusted  along  a  scale  to  bring  into 
the  circuit  a  member  of  units  of  resistance  corresponding 
to  the  units  of  length  of  the  cable.  A  second  movable 
contact  is  adapted  to  be  adjusted  along  the  operative  re- 
sistance. A  Wheatstone-bridge  circuit  on  either  side  of 
tlie  contact  forms  two  ratio  arms,  the  portions  of  the 
cable  conductor  on  either  side  of  the  fault  forming  the 
other  arms.  A  galvanometer,  a  telephone  instrument,  a 
telephone  switch,  etc.,  make  up  the  apparatus.  (See 
cut.) 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
March  15,  1904: 

359,248.  Positive  Pole  Plate  for  Secondary  Batteries  or 
Accumulators.  Stefan  Farbaky  and  Stefan  Schenek, 
Schemnitz.   Austria-Hungary. 

359,260.  Combined  Push-Button  and  Thermostat.  Freder- 
ick Keffer  and    Tohn  A.    McDowell,    Columbus,   O. 

359.306.  Return  Attachment  for  Telephone  Toll-Collectors. 
Charles    Wittenberg,    Indianapolis.    Ind. 

359.307-  Telephone  Register.  Charles  Wittenberg,  Indi- 
anapolis.   Ind. 

359.308.  Telephone  Register.  Charles  Wittenberg,  Indi- 
anapolis,  Ind. 

359.309.  Electric   Bell.      Frank  B.    A^  ood.  New  York,   N.    i. 
Electric    Lamp.       Carl    Seel,     Charlottenburg,     Ger- 


359.32 


many. 


359,338.     Apparatus    for    Testing    Electric     Circuits.       Alben 

D.    Wheeler,   Hyde   Park,    Mass. 
359,356.     Telephone    Switch.      Charles    A.    Hitchcock,    North 

East,    Pa.  .        ^ 

359,392.     Electrical    Apparatus    for    Regulating    Temperature. 

Charles  W.   Johnson,  Holyoke.  Mass. 
359.429.     Electric  Motor.     Ernest  P.  Clark.  New  \ork,  N^Y. 
359,456.     Carrier     for     Electropneumatic     Dispatch-tube     Sys- 
tems.     Tas.   F.    McLaughlin.   Philadelphia.  Pa.  - 
359,492.     Telephone    Cabinet.      Charles    Balloch,    New    York. 

N.  Y. 
"i59.54o-     Electrical     Pneumatic     Dispatch     Tube.      James    P. 

McLaughlin.    Philadelphia,    Pa. 
359,552.     Electric     Igniter     for     Gas    Engines.       Norman     ^■ 

Bassett.    Chicago,    111. 
359.575-     Police    Telegraph    Svstem. 

William    Carroll,    Chicago.   111. 


Jacob    F.    Mehren    and 
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Extending  the    Hydro-electric    Plant   at 
Garvins   Falls,  N.  H. 

One  of  the  most  extensive  engineering  works  at 
present  under  way  in  New  England  is  the  construc- 
tion of  a  new  masonry  dam  across  the  Merrimac 
River  at  Garvins  Falls,  N.  H.,  and  the  enlargement 
of  the  canal  and  power  house.  This  work,  which 
would  be  a  big  job  under  any  conditions,  has  been 
-doubly  so  during  the  last  three  months,  with  the 
temperature  running  as  low  as  35  degrees  below 
zero  some  nights  and  with  comparatively  few  nights 
when  it  stood  above  zero.  The  average  temperature 
for  February,  day  and  night,  was  15.6  degrees  above 
^ero. 

Accompanying  the  cold  has  been  an  unprecedented 


is  nearly  in  line  with  the  dam  and  the  opposite 
abutments),  is  about  800  feet  long,  with  a  spillway 
550  feet  long.  At  one  end  75  feet  is  two  feet  higher 
tban  the  rest  of  the  spillway.  This  will  be  un- 
covered at  low  water  and  will  afford  more  relief 
at  time  of  freshet.  The  dam  is  30  feet  high,  with 
a  base  of  35  feet. 

The  bed  of  the  river  is  all  rock  at  this  place,  and 
has  been  blasted  down  to  solid  ledge.  In  this  ledge 
has  been  cut  a  channel  the  width  of  the  dam,  about 
four  feet  deep,  and  the  masonry  was  begun  in  this 
channel.  This  will  effectually  prevent  any  under- 
leakage  or  any  tendency  to  displacement. 

Cut-granite  facings  with  hearting  of  rubble  laid 
in    Portland   cement    have   been    used,    and    approxi- 


to  General  Electric  three-phase  generators.  Six 
thousand  horsepower  will  be  generated  and  will  all 
be  used  by  the  Manchester  Traction,  Light  and 
Power  Company,  which  controls  the  electrical  in- 
terests of  Manchester,  N.  H.— street  railways,  light- 
ing and  power — and  supplies  current  for  a  portion 
of  the  Concord  and  Manchester  electric  branch  of 
the    Boston    and    Maine    Railroad. 

The  Garvins  Falls  plant  is  one  of  five  generating 
stations  of  the  Traction  company  and  will  be  one 
of  the  best  equipped  plants  in  New  England.  Hub- 
bard &  French  of  Boston,  consulting  engineers, 
designed  the  entire  hydraulic  plant  and  George  G. 
Shedd,  C.  E.,  has  been  engineer  in  charge  since 
its    inception.    Holbrook,    Cabot   &    Rollins,    also   of 


Sand-bae  Coffer  Dam.  Showing  Old  Dam  in  the  Distance 
Headgates  from  Canal, 

EXTENDING    THE    H VDRO-SLECTRIC    PLANT    AT    GARVINS    FALLS,     NEW    HA 

fall  of  snow  and  high  winds,  which  have  made  out' 


Excavating  the  Canal. 
View  Showinc  Winter  Work 
MPSHIRE. 


door  work  very  difficult.  It  has  been  necessary  to 
mix  cement  with  hot  water,  to  warm  the  surface 
of  all  large  stones,  and  to  cover  all  new  work  at 
night   and   keep    steam   on    it. 

Since  the  beginning  of  operations  last  June  there 
has  been  a  great  deal  of  anxiety  to  get  the  work 
so  far  along  that  this  spring's  freshets  cannot  dam- 
age it,  and  the  engineers  are  to  be  congratulated 
that  their  efforts  have  been  successful,  and  while 
high  water  will  stop  work  for  a  few  weeks,  no 
danger  is  anticipated  to  work  already  in. 

One  of  the  views  accompanying  this  article  indi- 
cates the  ""Klondike"  conditions  under  which  the 
work  has  been  done;  the  men  engaged  on  the  job 
never  expect  to  encounter  anything  more  severe. 
■  A  brief  description  of  the  work  may  be  of  in- 
terest to  readers  of  the  Western  Electrician.  The 
dam,  including  the  headgate  wall  of  the  canal  (which 


mately  20,000  cubic  yards  of  masonry  will  be  built. 

About  20,000  yards  of  excavating  was  necessary 
for  the  canal,  and  part  of  this  was  a  good  grade  of 
stone  for  the  hearting  of  the  dam.  An  excellent 
grade  of  sand  for  mortar  was  also  found  on  the 
property   near   by. 

Every  carload  of  cement  has  undergone  severe 
tests  of  24  hours  and  of  seven  and  28  days.  The 
headgate  wall  and  abutments  are  concrete  and  rub- 
ble-concrete. Complete  stone-crushing  and  con- 
crete-mixing plants  are  a  part  of  the  construction 
outfit.  Fourteen  steam  derricks  and  17  steam  drills 
have  been  in  operation  at  one  time. 

The  canal,  as  enlarged,  will  carry  the  entire  flow  of 
the  river  at  low  stages  and  is  of  exceptional  strength. 
The  station,  when  completed,  will  stand  entirely 
across  the  end  of  the  canal  and  is  being  enlarged  to 
double  its  present  capacity.  It  will  be  equipped  with 
Rodney  Hunt  horizontal  turbines,  directly  connected 


Boston,  are  the  contractors,  with  J.  B.  Haviland  as 
superintendent.  The  Western  Electrician  wishes  to 
acknowledge  the  courtesies  shown  its  correspondent 
by  Mr.-^hedd.  A.   B.   C. 


Three-phase  Motors  for  Shipyards. 

J.  A.  Anderson  recently  read  a  paper  before  the 
Newcastle  local  section  of  the  Institution  of  Elec- 
trical Engineers,  in  which  he  gave  details  as  to  the 
applicability  of  three-phase  motors  for  driving  ma- 
chinery in  shipyards.  For  ordinary  work  he  recom- 
mends that  squirrel-cage  motors  should  be  used, 
although  such  motors  take  2^2  times  the  normal  cur- 
rent to  give  normal  torque  at  starting.  They  are, 
however,  cheap,  and  the  wiring  is  relatively  simple. 
For  driving  cranes,  he  said,  the  slip-ring  motor  is 
necessary,  as,  while  a  lo-horsepower  slip-ring  motor 
easily  works  a  three-ton  shipyard  winch,  a  squirrel- 
cage  motor  of  the  same  horsepower  could  not  start 
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witii  a  load  of  more  than  1,500  pounds.  In  one  case 
brought  forward  by  the  author  a  50  nominal  horse- 
power Crosslej'  gas  engine  driving  a  shipyard  shed 
was  successfully  replaced  by  three-phase  motors  of 
II  horsepower  in  the  aggregate,  with  an  annual  sav- 
ing in  working  expenses   of  about   $240. 


Robert  McCulIoch. 

As  stated  in  the  Western  Electrician  last  week, 
Capt.  Robert  McCulloch.  since  1899  general  man- 
ager of  the  Chicago  City  Railway  Company,  is  to 
leave  Chicago.  Mr.  McCulloch  will  change  his  place 
of  residence  to  become  vice-president  and  general 
manager  of  the  St.  Louis  Transit  Company.  Hav- 
ing lived  for  many  years  in  St,  Louis,  the  announce- 
ment of  his  return  to  that  city  has  brought  to  Mr. 
McCulloch  a  shower  of  letters  and  telegrams  from 
prominent  citizens,  welcoming  him  back  and  con- 
gratulating the  city  on  its  acquisition. 

Robert  McCulloch  was  born  in  Virginia  in  1841. 
He  was  a  cadet  at  the 
Virginia  Military  In- 
stitute at  the  opening 
of  the  war  and  entered 
the  service  of  the  Con- 
federacy from  there. 
He  became  adjutant  of 
the  Eighteenth  Virginia 
Infantry  and  afterward 
a  captain  of  a  Com- 
pany in  this  regiment. 
He  was  in  all  the  im- 
portant battles  fought 
in  Virginia,  and  was 
w  o  u  n  d  e  d  five  times, 
once  while  in  Pickett's 
celebrated ,.  charge  at 
ROBERT  m'cullogh.  the    battle    of    Gettys- 

burg. After  the  war 
he  went  to  St.  Louis,  and  entered  the  street- 
railway  business  in  1874  as  secretary  and  manager  of 
the  Belief ontaine  Railway  Company.  This  was  a 
small  road  and  the  captain  directed  everything,  from 
the  tracklaying  to  the  bookkeeping. 

In  1S87  a  syndicate  of  Chicago  capitalists  bought 
the  St.  Louis  Railroad,  the  Citizens'  Railway  and 
the  Cass  Avenue  Railway,  comprising  w^hat  was  at 
that  time  about  one-third  the  street-railway  mileage 
of  the  city  of  St.  Louis,  and  consolidated  these 
various  properties;  iiifo  the  National  Railway  Conv 
p^n3^  Captain  McCulloch  was  selected  as  vice-pres- 
ident and  general  manager  of  this  syndicate  and  re- 
mained in  this  position  until  1899.  During  this  time 
he  converted  the  Broadway  line  into  a  cable  road, 
the  Citizens"  and  Cass  Avenue  lines  into  electric 
roads,  and  made  various  additions  and  extensions 
to  these  properties.  The  lines  under  his  charge  paid 
dividends  during  this  entire  period,  and  in  1899  w^ere 
sold  to  the  St.  Louis  Transit  Company  at  a  much 
higher  f^gprc  than  that  at  which  the  Chicago  capital- 
ists purchased  them,       "        ' 

On  September  i,  1899,  Captain  McCulloch  left  St. 
Louis  to  become  the  general  manager  of  the  Chi- 
cago City  Railway  Company,  and  has  continued  in 
that  position  until  the  present  time.  His  connection 
with  the  Chicago  City  Railway  Company  has  been 
a  highly  successful  one.  Under  his  management  the 
receipts  have  increased  from  $5,000,000  to  $6,500,000 
a  year.  Extensions  have  been  made  and  cars  have 
been  built  which  serve  as  models  for  heavy  city  roll- 
ing stock.  A  model  shop  plant  has  been  erected 
and  complete  plans  for  the  rehabilitation  and  re- 
equipping  of  the  road  under  the  new  franchise  have 
been  made.  Possibly  owing  to  its  prosperous  con- 
dition, the  Chicago  City  Railway  Company  has  been 
in  conflict  with  labor  organizations  during  the  last 
tw'o  years.  The  situation  was  handled  by  Captain 
McCulloch  with  firmness,  however,  and  a  strike  of 
the  trainmen  in  November,  1903.  lasting  two  weeks, 
resulted  in  a  victory  for  the  company. 

The  placing  of  Captain  M-cCulloch  in  charge  of 
the  St.  Louis  system  at  this  time,  when  the  perplex- 
ing problem  of  satisfactorily  handling  a  great  World's 
Fair  traffic  is  confronting  the  company's  officials  and 
engineers,  is  a  particular  tribute  to  his  ability.  And 
probably  no  other  man  is  better  fitted  to  solve  the 
problem.  His  former  connections  in  St.  Louis  make 
him  familiar  with  existing  conditions,  and  this,  to- 
gether with  the  experience  which  must  necessarily 
have  come  from  successfully  managing  a  large 
street-railway  in  Chicago,  fit  him  admirably  for  the 
new   position. 

The  name  of  Captain  McCulloch's  successor  in 
Chicago  has  not  been  announced.  Nor  can  it  be 
said  when  the  Chicago  City  Railway  Company  will 
proceed  to  develop  the  plans  for  rehabilitating  Its 
lines.  Plans  for  a  comprehensive,  up-to-date  elec- 
trical system  were  perfected  during  Mr.  McCul- 
loch's regime,  but  owing  to  the  unsatisfactory  fran- 
chise  situation   the  money  market  is  none  too  anx- 
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ious  for  investments  at  the  present  time.  The  com- 
pany has  an  excellent  site  at  the  corner  of  Thirty- 
ninth  and  Halsted  Streets. for  the  erection  of  a  large 
central  power  house.  The  perfected  plans  for  this 
station  call   for  six  5,000-kilowatt  generators. 

In  speaking  of  the  street-railway  situation  in  Chi- 
cago. Captain  McCulloch  expressed  the  belief  that 
a  subway  for  the  downtown  district  and  the  more 
important  feeder  lines  was  not  an  impossibility,  and 
this  he  believed  was  a  feasible  solution  of  the  trafiic 
congestion  problem.  He  said  that  one  of  the  main 
sources  of  annoyance  to  him  as  manager  of  the 
Chicago  Citj'  system  was  the  constant  delays  occa- 
sioned by  teamsters. 

Captain  McCulloch's  relations  with  the  traction 
officials  in  Chicago  have  been  such  as  to  make  his 
duties  pleasant.  Still  it  is  not  without  a  degree 
of  pleasure  that  he  anticipates  his  return  to  St. 
Louis.  He  will  probably  assume  his  new  duties 
soon  after  the  first  of  April. 


Edison  Storage- Battery  Improvements. 

Thomas  A.  Edison  has  recently  patented  two  im- 
provements upon  his  storage  battery,  one  of  which 
comprises  a  tray  for  holding  a  number  of  cells  and 
the  other  a  new  form  of  insulator  to  separate  the 
plates. 

The  first  device  consists  of  an  improved  tray  ar- 
ranged to  carry  and  securely  hold  together  a  series 
of  storage  batteries,  so  that  by  assembling  a  number 
of  such  trays  with  their  contained  cells  a  complete 
outfit  will  be  produced  adapted  particularly  for  use 
with  automobiles.  Although  the  improved  tray  has 
been  designed  especially  for  use  with  storage  bat- 
teries of  the  type  employing  an  alkaline  electrolyte 
and  a  nickel-plated  can  or  receptacle,  the  invention 
may  be  effectively  utilized  in  connection  with  re- 
versible galvanic  cells  of  any  desired  type.  The  ob- 
ject is  to  provide  a  tray  for  securing  and  holding 
any  desired  number  of  cells,  which  shall  at  the  same 
time  be  light  and  cheap,  which  adds  but  little  to  the 
bulk  of  the  apparatus,  and  in  which  danger  of  short- 
circuiting  through  any  moisture  present  from  any 
cause  is  reduced  to  a  minimum. 

Fig.   I  shows  a  side  elevation  and  a  section  of  a 
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FOR^  Fouii  cells! 

tray    for    holding    four    cells,    showing    the    latter    in 
dotted  lines. 

The  base  is  provided  with  vertical  ends  suitably 
strengthened  by  braces.  Connecting  the  ends  at 
their  tops  are  side  braces  practically  forming  a 
strong  box  with  a  solid  bottom  and  ends,  with  an 
open  top,  and  with  substantially  open  sides.  Se- 
cured to  the  bottom  are  blocks,  each  adapted  to  sup- 
port one  of  the  cells.  On  each  side  of  the  blocks 
are  formed  channels  sloping  from  the  center  down- 
wardly, as  shown,  so  as  immediately  to  carry  off  any 
water  which  may  find  its  way  to  the  bottom  of  the 
tray.  The  blocks  are  provided  with  studs  (four  be- 
ing shown  for  each  block),  and  the  studs  are  made, 
preferably,  of  thin  insulating  material  nailed  or 
screwed  in  place.  Resting  upon"  eaclr  of  the  blocks 
is  an  insulating  skirt  provided  with  struck-up  sock- 
ets for  engaging  the  studs,  and  by  reason  of  which 
engagement  the  skirts  will  be  retained  firmly  in  po- 
sition on  the  blocks.  The  down-turned  rim  of  each 
skirt  therefore  overhangs  the  blocks,  and  any  moist- 
ure which  may  accumulate  on  the  skirts  will  find  its 
way  to  the  bottom  edge  of  the  rim  and  drop  or  be 
shaken  off  without  the  possibility  of  permitting 
short-circuiting  between  the  cells.  The  bottoms  of 
the  cells  are  formed  with  sockets  or  recesses  engag- 
ing the  studs  on  the  skirt  and  formed  by  striking 
up  the  sockets,  whereby  the  can  at  its  bottom  will 
be  securely  locked  in  position,  however  severe  may 
be  the  use  to  which  the  device  is  put.  At  their  upper 
ends  the  cans  are  locked  in  place  by  means  of  locks 
formed  with  a  shoulder,  fitting  under  the  side  brace, 
and  with  shoulders  fitting  over  the  tops  of  the  cans. 
These  locks  are  also  provided  with  webs,  which  fit 
in  between  adjacent  cans  and  electrically  insulate 
them.  The  locks  which  are  used  at  the  corners  are 
similarly  constructed,  except  that  the  shoulders  only 
extend  to  one  side  of  the  web.  Below  the  web 
each  of  the  locks  is  made  somewhat  thinner  to  form 
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a  shoulder,  so  as  to  prevent  short-circuiting  be- 
tween the  cans  by  the  accumulation  of  moisture  on 
the  locks,  since  it  will  be  noted  that  the  cans  are 
out  of  contact  with  the  portion  of  each  lock  below 
the  webs. 

The  tray  in  itself  is  light,  strong  and  compact, 
and  the  several  cells  are  rigidly  and  securely  held 
in  position.  The  best  results  are  secured  when  the 
tray  is  formed  of  cypress,  as  this  wood  appears 
to  be  less  affected  by  alkaline  solutions.  In  order  to 
increase  the  capacity  of  the  wood  to  resist  the  de- 
composing and  softening  influences  of  strong  alkalies 
It  is  preferabe  to  saturate  the  wood  with  paraffin 
or  some  other  resisting  hydrocarbon.  The  best  way 
to  apply  the  paraffin   i>   to  immerse  the  wood  either 
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INSULATING    SUPPORT. 

in  bulk  or  boards  in  a  bath  of  paraffin  maintained 
by  heat  in  a  molten  condition  and  in  the  presence  of 
a  partial  vacuum  produced  by  a  vacuum  pump. 
Under  these' conditions  the  air  within  the  cells  of  the  . 
wood  appears  to  be  withdrawn  or  is  driven  out  by  the 
heat  and  the  molten  paraffin  enters  to  take  its  place, 
so  that  the  wood  becomes  thoroughly  saturated. 
If,  on  the  other  hand,  the  wood  is  merely  dipped  irt 
molten  paraffin  the  coating  secured  appears  to  be 
practically  superficial  and  does  not  penetrate  much 
within  the  surface. 

The  second  invention 'of  Mr.  Edison  has  especial 
reference  to  the  insulators  which  mechanically  sup- 
port and  separate  ihe  electrodes  and  electrically  in- 
sulate the  electrodes  from  each  other,  as  wxU  as- 
from  the  bottom  and  sides  of  the  can  or  other  re- 
ceptacle. The  object  is  to  provide  insulators  or 
separators  for  this  purpose  which  shall  be  cheap, 
light  and  effective,  and  at  the  same  time  be  absolutely- 
unaffected  by  electrolytic  action  in  an  alkaline  solu- 
tion. 

Fig.  2  is  a  side  view  of  a  portion  of  one  of  the 
improved  storage  batteries,  showing  the  bottom  part 
in  section  to  illustrate  the  insulating  support.  The 
can  or  receptacle  is  made,  preferably,  of  thin  sheet 
steel  carefully  nickel  plated  and  with  corrugated 
sides,  as  shown,  so  as  to  be  very  stiff  and  light,  and 
inside  of  the  can  is  inserted  a  lining  of  hard  rubber 
or  other  insulating  material  in  order  to  insulate  the 
electrodes    from    the    sides. 

The  electrodes  are  formed  of  plates  carrying  sec- 
tional corrugated  perforated  nickel-plated  spring- 
steel  pockets  containing  the  active  material.  The 
bottom  of  the  can  is  provided  with  struck-up  bosses,, 
which  engage  openings  in  a  metal  plate,  also  care- 
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fully  nickel-plated,  so  as  to  be  unaffected  by  elec- 
trolytic action.  This  plate  rests  on  the  bottom  of 
the  can.  The  plate  is  formed  with  ears,  which  en- 
gage the  glass  rods  or  tubes  slightly  above  the 
center,  so  as  to  hold  them  firmly  in  place  without, 
however,  offering  any  surfaces  upon  which  any 
active  material  might  lodge.  The  electrode  plates 
are  supported  on  the  rods  or  tubes,  and  the  latter 
may  be  formed  with  slots  or  grooves,  into  which  the 
bottom  edges  of  the  plates  are  received,  so  that  the 
plates  are  properly  spaced  at  their  lower  ends  and 
transverse  movement  is  consequently  prevented. 

In  order  to  separate  the  plates  mechanically  and 
to  insulate  them  electrically  a  series  of  glass  tubes 
are  employed,  as  shown  in  Fig.  3,  and  which  extend 
longitudinally  of  the  plates  within  the  spaces  formed 
between  adjacent  pockets.  The  separating  rods 
preferably  extend  the  entire  length  of  the  plates 
and  rest  at  their  lower  ends  on  the  bottom  plate. 
In  practice  the  use  of  glass  insulators  is  said  to 
make  a  light  and  cheap  construction,  while  at  the 
same  time  the  insulators  are  absolutely  unaffected 
by  electrolytic  action  in  the  alkaline  solution. 
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The  Conductivity  of  the  Atmosphere  at 

High  Voltages.' 

By  Harris   J.   Ryan. 

From  the  work  of  Steinmetz  it  is  known  that : 

a.  The  atmosphere  and  the  gases  generally,  con- 
duct after  disruption  in  two  forms. 

1.  Arcs  or  very  hot  streamers.  A  concentrated 
conduction   at  high-current  densit3^ 

2.  Corona  or  brush  discharge.  A  diffused  conduc- 
tion at  low-current  density,  developing"  heat  at  lower 
intensity. 

b.  I.  The  dielectric  strength  of  the  atmosphere  in 
bulk  is  such  as  to  require  for  rupture  approximately 
a  pressure  gradient  of  100,000  sine  wave  effective 
volts  per  inch. 

2.  The  thin  zones  of  atmosphere  that  enclose  the 
electrode  and  which  are  in  immediate  contact  there- 
with have  a  far  greater  dielectric  strength  than  air 
in  bulk,  corresponding  to  a  ratio  of  dielectric 
strengths  of  from  five  to  ten. 

From  the  nature  of  sparkling  discharges  through 
air  the  conclusion  is  reasonable  that  whenever  the 
flux  of  electric  force,  or  more  briefly  the  dielectric 
flux,  through  the  air  in  a  given  state  as  to  temper- 
ature, pressure,  and  freedom  from  foreign  material, 
rises  to  a  certain  value  an  atomic  structural  rup- 
ture of  the  air  will  occur,  resulting  in  conduction. 

From  Steinmetz's  results  it  is  evident  that  this 
maximum  value  of  dielectric  flux  density  at  which 
atmospheric  disruption  will  not  occur  will  depend 
upon  the  position  of  the  particular  portion  of  the 
atmosphere  being  considered  relative  to  the  con- 
ductors or  electrodes  between  which  the  high  volt- 
age is  applied. 

On  alternating-current  circuits,  as  long  as  none 
of  the  atmosphere  in  the  neighborhood  of  high- 
voltage  conductors  is  ruptured,  transfer  will  occur 
only  of  capacity-charging  current  which  is  in  lead- 
ing quadrature  with  tiie  voltage.  However,  as  soon  ^ 
as  the  zones  of  atmosphere  immediately  surround- 
ing the  conductors  are  subjected  to  a  dielectric  flux. 
exceeding  the  rupturing  point,  such  zones  become 
conductive,  thereby  doing  two  things : 

1.  The  effective  diameter  of  the  conductor  is  in- 
creased by  the  presence  of  the  conducting  zone, 
thereby  increasing  the  capacity  of  the  line  and  con- 
sequently the  charging  current. 

2.  The  presence  of  the  conducting  zone  must  act 
in  eft'ect  to  place  a  high  resistance  in  series  with 
the  line  current  which  the  charging  current  must 
traverse.  This  must  produce  a  lag  in  the  charging 
current,  causing  it  to  have  a  power  component  in 
phase  with  the  voltage.  In  effect  such  action  is  the 
same  as  though  the  power  component  of  the  current 
were  conductively  transferred  through  the  atmo- 
sphere. 

Where  the  conductors  of  a  high-voltage  transmis- 
sion line  are  separated  a  distance  between  centers 
of  more  than  20  diameters,  the  dielectric  flux  passes 
from  the  surface  of  a  conductor  of  round  section  at 
a  density  that  is  so  nearly  uniform  about  the  cir- 
cumference that  it  may  for  practical  purposes,  in 
ihe  present  instance,  be  assumed  constant.     In  dis- 
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cussing   these   relations    further   the   following   sym- 
bols will  be  used  : 

C,  the  capacity  of  the  line  in  farads  per  inch  of 
length. 

s.  the  distance  between  the  conductors  in  inches. 

r,  the  radius  of  the  conductors  in  inches. 

(f>.„  the  total  dielectric  flux  established  from  con- 
ductor to  condnclor,  measured  in  terms  of  the  cor- 
responding displacement  current;  i.  e.,  in  coulombs- 

D»,  J.he  dielectric  flux  density  at  the  surface  of 
the  conductor  in  coulombs  per  square  inch  of  sec- 
tional a-rea. 

D\  the  corresponding  dielectric  flux  density  at 
a  distance  slightly  remote  from  the  surface  of  the 
conductor,  where  the  extraordinary  dielectric 
strength  of  the  atmospheric  zone  ceases  and  w'herc 
occurs  the  region  of  greatest  dielectric  strain  rela- 
tive to  the  disruptive  strength. 

D,  the  corresponding  dielectric  flux  density  at  any 
.  point. 

T.  Abstract  of  paper  read  before  the  American  Institute  of  Elec- 
trical EGgineers,  February  26,  igo4.  A  synopsis  of  Prof.  Ryan's 
paper  was  civen  in  the  Western  Electrician  of  March  5tb.  p.  1135. 
Owing  to  the  importance  of  the  subject  and  the  tliorouEhoess  of  its 
treatment  an  abstract  of  the  paper  and  disscusion  are  here  given. 
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The    capacity    between   wires    in    farads   per    inch 
of  line  is 
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The  total  displacement  current  and,  therefore,  the 
total  dielectric  tlux  established  between  conductors 
per  inch  of  line  at  the  line  voltage,  E,  is 
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The  dielectric   flux   density  at   the   surface  of  the 
conductor  is 


2  TT.r 

(5) 

p    _            r. 00306 

-X  EXo-'» 

(6) 

'-[t] 


At  a  radial  distance  d  from  the  surface  of  the 
conductor,  the  corresponding  dielectric  flux  dens- 
ity is 
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In  alternating-current  work  the  maximum  values 
of  Do  and  D'  are  wanted,  and  the  maximum  values 
of  the  voltage  waves  must,  therefore,  be  used  for 
E,  as  reduced  from  equations   (7)   and   (S),  thus: 

E^,,  =  2055  log.o.  r^l  .  r  .  D„  X  io-">  (9) 

Em.x  =  2055    log,,,.    r±1    (+  d)    L'   X    10-'"     '  (10) 

When  Mershon's  results  were  used  to  test  these 
equations  it  was  found  that  they  correctly  accounted 
for  the  relation  between  the  separation  of  the  con- 
ductors and  the  voltage  at  which  the  initial  brush 
discharge  took  place.  These  results  gave  also  a 
certain  value  for  Do  which  would  not  give  correct 
results  when  used  to  determine  the  voltage  required 
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to  start  the  line  loss  for  the  small  wires  used  by 
Scott  in  some  of  his  experiments  at  Pittsburg. 

At  this  point  a  rough  laboratory  test  was  made 
to  see  whether  one  would  find  the  start  of  the  loss 
between  wires  to  occur  at  the  same  voltages  for  the 
same  size  of  conductor  and  distances  apart  that 
Mershon  found.  The  results  obtained  were  totally 
different.  It  became  evident  from  this  disagree- 
ment that  barometric  and  temperature  variations  ex- 
erted important  influences.  The  difference  between 
the  approximate  results  obtained  by  the  author  and 
those  of  Mershon  indicated  that  the  voltage  start- 
ing the  loss  between  wires  would  vary  as  the  baro- 
metric pressure. 

It  became  evident  that  a  series  of  experiments 
would  be  necessary  in  order  to  obtain  all  of  the 
data  required  to  write  properly  the  formulas  ex- 
pressing the  relation  of  all  the  factors  that  control 
the   start  of  the   atmospheric  loss  between  wires. 

It  was  determined  first  of  all  to  check  by  ex- 
periment the  impression  gained  from  the  obser\-a- 
tions  of  Scott  that  the  visual  appearance  of  the 
corona  or  brush  discharge  on  the  wire  occurs  simul- 
taneously with  the  initial  formation  of  energ>'  loss, 
as  the  line  voltage  raised :  and  to  observe  the  na- 
ture of  the  charging  current  with  respect  to  the 
line  voltage  with  a  view  lo  determining  more  data 
regarding  the  origin  of  the  loss.  Should  the  start 
of  the  loss  be  accompanied  simultaneously  by  the 
visual  appearance  of  the  corona  over  the  wire,  this 
would  be  an  easily  discernible  fact  that  would  greatly 
facilitate  subsequent  experimental  work.  The  point 
at  w'hich  the  atmospheric  conduction  loss  would 
occur  in  relation  to  diameters  of  conductors,  their 
distance  apart,  applied  voltage,  barometric  pressure, 
temperature,  moisture,  and  the  thickness  of  the 
dielectrically  powerful  but  thin  zones  of  atmosphere 
could  then  be  noted  simply  by  watching  for  the  ap- 
pearance of  the  corona.  For  this  purpose  it  was 
realized  that  the  most  convenient  and  effective  labor- 
atory arrangement  of  the  line  would  be  to  suspend 
a    single    wire    for   observation    at   the    center   of  a 


247 

metallic  tube   of  suitable  diameter,  much   the   same 
as  originally  suggested  by  Mershon. 

A  brass  wire  0.049  inch  in  diameter  was  mounted 
at  the  center  of  a  galvanized  sheet-iron  tube  15 
inches  in  diameter  and  14.5  feet  long.  Between  this 
wire  and  the  tube  high  pressure  was  applied  and 
adjusted  to  any  desired  value  up  to  80,000  effective 
volts  by  means  of  the  transformers.  The  arrange- 
ment permitted  the  coils  of  the  wave  indicator  to 
be  inserted  by  means  of  a  switch,  in  series  with  the 
wire  so  as  to  indicate  whenever  desired  the  charg- 
ing current  set  up  from  the  wire  to  the  cylinder.  In 
order  to  note  at  a  glance  any  departure  of  the  wire- 
charging-current  form  from  the  charging-current 
form  that  should  exist  if  no  atmospheric  conduc- 
tion were  present,  a  0.75-inch  brass  rod  with  well- 
rounded  ends  was  placed  outside  the  cylinder  and 
coimected  through  the  switch  to  the  same  terminal 
of  the  transformer  as  the  wire.  The  arrangement 
was  such  as  to  permit  quickly  the  switching  of  the 
indicator  coil,  in  series  either  with  the  wire  or  rod. 
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Then  at  low  voltages  prior  to  the  disruption  of  the 
atmosphere  about  the  wire,  the  indicator  diagram 
produced  'by  the  wire  and  rod  charging  currents 
were  adjusted  to  equality  by  moving  the  rod  in  its 
position  relative  to  the  cylinder.  A  sine-wave  cur- 
rent controlled  by  a  proper  circuit  of  inductances 
and  capacity  produced  the  known  indicator  motion. 

In  the  use  of  high  voltages  in  this  manner  two 
precautions  must  be  taken  in  the  use  of  the  w-ave 
indicator.  It  must  be  entirely  enclosed  in  a  poten- 
tial-guarding screen  set  up  on  high-voltage  insula- 
tors and  a  connection  must  be  made  from  the  screen 
to  the  terminal  of  the  transformer  that  is  connected 
to  the  wire  and  capacity  rod.  The  sine-wave  cur- 
rent must  pass  through  an  insulating  transformer 
and  the  secondary  must  be  connected  to  the  guard 
screen,  so  as  to  protect  the  low-voltage  source  and 
relieve  the  indicator  of  electric  stress  at  all  points. 

A  three-phase  source  was  employed  so  as  to  draw 
for  convenience  the  sine-wave  current  through  an 
induction  phase  adjuster.  By  shifting  the  sine 
wave,  any  intricate  part  of  the  unknown  wave 
was  made  to  occur  when  the  sine  wave  was  pass- 
ing through  zero  and,  therefore,  changing  most 
rapidl}^  thus  unfolding  the  intricate  portion  of  the 
unknown  wave  so  as  to  be  observed  and  recorded 
to  best  advantage. 

Figs.  r.  2  and  3  are  halftone  reproductions  of  dia- 
grams of  line-wire  and  capacity-rod-charging  cur- 
rents, photographed  from  the  screen  of  the  indi- 
cator. Eight  of  these  were  observed  in  this  series 
at  maximum-voltage-wave  values  varying  from 
23.000  to  48.000  volts.  In  Fiss.  4,  5  and  6  the  waves 
indicated  in  Figs,  i,  2  and  3  are  drawn  to  scale 
in  rectangular  co-ordinates.  They  show  at  once 
the  nature  of  the  phenomena  of  atmospheric  conduc- 
tion, giving  rise  to  a  loss  between  wires  at  high- 
ailcrnating  voltages. 

Waves  of  line  and  condenser-charging  currents 
were  observed  at  a  voltage  having  a  maximum  value 
of  23,000.  The  voltage  was  not  yet  high  enough 
to  cause  the  atmosphere  about  the  line  wire  to  break 
and  become  conductive.  The  charging  current  ap- 
plied from  the  wire  to  the  cylinder  was  identical 
witli  the  true  capacity  charging  current  from  the  rod 
to  the  cylinder. 

When'  the  voltage  was  slightly  raised,  a  well-de- 
fined though  small  change  in  the  line  charging  cur- 
rent appeared  as  a  hump  on  either  side  of  its  indi- 
cator diagram  (see  Fig.  i),  or  a  sudden  increase 
in  the  current,  just  as  it  was  about  to  pass  through 
zero,  as  seen  in  the  rectangular  co-ordinate  diagram 
of  this  same  wave  shown  in  Fig.  4. 

At  exactly  the  same  value  of  voltage  at  which 
this  hump  in  the  line  current  appeared  the  corona 
became  visible  when  viewed  in  the  dark,  thus  set- 
tling definitely  this  point  and  providing  a  convenient 
and  reliable  guide  in  subsequent  experimental 
studies. 

It  should  be  observed  that  the  manner  of  depart- 
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lire  from  normal  capacitj'  form  of  the  line-charging 
current  is  much  as  one  would  expect  from  prior 
knowledge.  After  the  phenomenon  has  been  started, 
at  that  instant  in  each-  cj'cle  when  the  voltage  at-, 
tains  a  value  of  20,000,  the  atmosphere  about  the 
line  wire  breaks  and  forms  a  conducting  envelope 
about  wire.  As  the  value  of  the  voltage  is  verj' 
near  the  maximum  it  follows  that  the  disrupting 
dielectric  strain  can  last  but  a  brief  portion  of  a 
cycle.  Beyond  this  the  normal  true  capacity  con- 
dition will  be  resumed  in  which  the  rod  and  wire- 
charging  currents  are  again  in  agreement.  The  atmos- 
pheric-conducting action  in  this  instance,  then,  is  to 
increase  the  capacity  of  the  wire  by  covering  it  with 
a  high-resistance  conducting  envelope  during  that 
portion  of  the  cycle  in  which  the  instantaneous  volt- 
age is  high  enough  to  maintain  in  the  atmosphere 
next  to  the  line  conductor  a  state  of  strain  sufficient 
to  maintain  disruption. 

Thus  it  is  seen  that  the  electric  circuit  from  the 
wire  to  the  cylinder  changes  during  the  cycle  from 
a  state  of  true  and  unvarying  capacity  to  one  of 
increased  and  variable  capacity  in  series  with  a  high 
resistance. 

As  the  voltage  is  raised  the  departure  of  the  line- 
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FIG.   4.       CONDUCTIVITY  OF  THE  ATMOSPHERE    AT  HIGH 
VOLTAGES. 

charging  current  from  its  normal  true  capacity  form 
occurs  to  a  remarkable  degree.  The  maximum  value 
of  the  voltage  wave  was  set  at  26,500  volts  and  the 
card  of  Fig.  2  was  obtained  from  which  the  waves 
of  Fig,  5  were  determined.  Quantitatively,  there 
are  here  observed  preciseh"^  the  same  phenomena  as 
in  Figs.  I  or  4.  The  atmosphere  remains  conductive 
during  a  large  part  of  the  cycle,  returning  to  the 
normal  with  corresponding  coincidence  between  the 
condenser  and  line  currents  during  the  remaining 
small  portion  of  the  cycle.  It  may  be  noted  that 
whereas  20,000  instantaneous  volts  were  required  lo 
maintain  a  minimum  corona  in  the  condition  that 
produced  Figs.  2  and  5.  the  definitely  lower  value 
of  17,000  volts  is  required,  due  again  probably  to  the 
higher  temperature   of  the  ruptured   atmosphere. 

Wlien  the  voltage  wave  was  raised  to  the  maxi- 
mum value  of  4S.C00  volts,  the  cards  and  corre- 
sponding waves  in  Figs.  3  and  6  were  obtained, 
while  the  disruption  evidently  occurs  at  17,000  volts 
as  'before.  So  important  a  part  is  now  taken  by 
the  resistance  and  fluctuating  capacity  that  there  is 
no  longer  a  continuation  at  any  point  throughout 
the  cycle  of  coincidence  between  the  capacity  rod 
and   line-wire-charging  currents. 

These  voltage  waves  were  determined  bj'  integrat- 
ing the  capacit>'-rod-charging  currents.  Their  scale 
was  obtained  by  observing  the  maximum  values  by 
means  of  a  spark  gap.  The  wave-indicator  scale  for 
the  currents  in  the  case  of  each  card  was  easily  ob- 
tained from  the  effective  value  of  the  sine-wave 
current  read  from  an  ammeter  connected  in  circuit 
with  the  coil. 

The  way  was  new  clear  to  determine  experiment- 
ally the  validity  of  the  expression  derived  above, 
provided  there  was  some  method  for  determining 
the  distance  from  the  surface  of  the  conductor  at 
which  the  initial  break  occurs.  I  am  indebted  to  Mr. 
B.  T.  McConnick,  a  senior  student  in  my  classes 
last  year,  for  a  method  by  means  of  which  this  may 
be  accomplished.     Assisted   by  Mr.    C.    L.    Gillespie 
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he  applied  it  to  many  of  the  commercial  sizes  of 
conductors  ranging  in  diameters  from  two  to  625 
mils.  At  the  center  of  the  15-inch  cylinder,  con- 
ductors of  various  diameters  were  mounted.  An 
alternating  voltage  was  applied  between  the  con- 
ductor and  the  cylinder  and  elevated -to  the  point 
at  which  corona  is  first  visible  in  the  dark.  The 
diameter  of  the  conductors  and  the  maximum  value 
of  the  voltage  waves  were  observed  by  means  of  the 
spark  gap.  Corresponding  to  each  conductor  and 
the  maximum  value  of  the  voltage  at  which  its  co- 
rona was  initially  formed,  curves  were  located  show- 
ing the  relation  between  the  dielectric  flux  density 
and  radial  distance  from  the  surface  of  the  con- 
ductor. These  curves  were  then  plotted  in  rec- 
tangular co-ordinates.  The  envelope  of  these  curves, 
when  taken  at  sufficiently  small  intervals  of  con- 
ductor sizes,  gives  the  relation  between  the  distance 
from  the  surface  of  the  conductor  and  the  dielectric 


flux  density  at  which  the  atmosphere  first  ruptured. 
In  this"  manner  the  relation  between  the  conductor 
diameter,  distance  from  surface  and  dielectric  flux- 
rupturing  density,  was  determined.  The  values  thus 
determined  are  given  in  the  s^'nopsis.  [See  West- 
ern  Electrician,  March  5th,  p.   195.] 

One  especially  interesting  feature  of  the  results 
given  in  this  table  is  that  the  distance  from  the  sur- 
face of  the  conductor  at  which  the  atmosphere  first 
ruptures  is  constant  at  0.07  inch  for  all  diameters 
above  0.25  inch,  and  the  corresponding  rupturing 
flux  value  is  constant  at  170x10—'*'  coulombs  per 
square  inch.  The  largest  conductor  used  in  these 
experiments  was  0.625  'i^ch  in  diameter.  It  is,  how- 
ever, reasonable  to  expect  that  since  there  is  no 
change  in  the  value  of  d  due  to  changes  in  the  con- 
ductor curvature  when  the  diameter  varies  from  0.25 
to  0.625  inch,  there  will  be  no  important  change  in 
such  value  of  d  for  conductors  of  larger  diameters. 
At  conductor  diameters  smaller  than  0.25  inch,  there 
is  approximately  a  regular  diminution  with  the 
diameter,  of  the  distance  of  the  initial  rupturing 
zone  and  a  corresponding  approximately  regular  rise 
in  the  initial  rupturing  dielectric  flux  densit}^ 

To  study  the  effects  due  to  varying  barometric 
pressures  and  temperatures,  a  conductor  of  0.125  inch 
in  diameter  was  mounted  at  the  center  of  a  stout 
brass  cjdinder  20  inches  long  and  S.75  inches  in  diam- 
eter, provided  with  packing  flanges  and  closed  with 
0.5-inch  plate  glass  at  either  end.  By  means  of  ordi- 
nary hand  pumps  and  a  long  mercury  U-tube.  the 
atmospheric  pressure  could  be  adjusted  definitely  to 
any  desired  value  from  18  to  z^  inches  of  mercury. 
Alternating  voltage  was  applied  between  the  con- 
ductor and  the  cylinder  and  elevated  to  the  point 
where  the  corona  was  observed  in  the  dark  to  ap- 
pear suddenly.  The  effective  values  of  the  voltage 
were  determined  by  means  of  a  Weston  alternating- 
current  voltmeter  applied  across  the  terminals  of 
the  low-voltage  priman.'  of  the  high-voltage  trans- 
former. Throughout  all  experiments  the  form  of 
the  voltage  waves  was  approximately  the  same ; 
viz..  that  given  in  Figs.  4,  5  and  6;  frequency,  130 
cycles. 

To  determine  the  effect  of  variation  of  tempera- 
ture upon  tlie  voltage  required  to  inaugurate  the 
corona,  the  air  in  the  tube  was  heated  electrically 
and  cooled  by  immersion  in  a  salted  ice  pack.  -  How- 
ever, the  salted-ice  method  for  cooling  was  not  a 
success  and  had  to  be  abandoned,  it  being  evident 
that  a  much  more  extensive  method  of  cooling  would 
have  to  be  used  in  order  to  maintain  the  surfaces 
of  the  glass  plates  closing  the  tube  free  of  moisture, 
so  as  to  insure  effective  insulation  and  clear  vision 
for  the  detection  of  the  corona.  The  cooling  facili- 
ties that  are  evidently  needed  were  not  at  hand  when 
these  tests  were  made,  last  May,  so  we  had  to  be 
contented  w'ith  such  temperature  variation  of  the 
air  as  could  be  obtained  by  heating  the  tube  electri- 
cally by  means  of  a  jacket  of  german-silver  wire 
and  asbestos.  Observations  were  made  to  determine 
the  combined  effects  of  temperature  and  barometric 
pressure  variation  by  heating  the  air  in  the  tube  to 
about  200*  F.,  at  a  given  barometric  pressure ;  then, 
as  the  temperature  dropped  slowly  by  radiation  and 
by  maintaining  the  barometric  pressure  constant  by 
use  of  the  pump  or  by  natural  flow  of  the  atmo- 
sphere, the  voltage  at  the  various  temperatures  re- 
quired to  start  the  corona  were  observed.  The 
process  was  then  repeated  for  another  barometric 
pressure,  until  finally  observations  had  been  made 
covering  the  temperature  range  of  from  70''  F.,  to 
near  200°  F..  at  barometric  pressures  ranging  from 
19  to  34  inches.  The  humidity  present  was  that  due 
to  natural  causes  and  was  not  observed. 

The  final  equation  which  allows  for  all  important 
factors  showing  the  relation  between  the  instantane- 
ous maximum  voltage,  size,  and  separation  of  con- 
ductors, rupturing  value  of  dielectric  flux,  and  dis- 
tance from  the  surface  of  the  conductor  at  which 
the  rupture  occurs,  causing  initial  corona  formation, 
should,  therefore,  be  written 

_    i7-q4b    y^  20^^  log,„  ('i.'jD'fr-l-d)  X  lo'"' 
459 -ft  Vr/ 

(12) 
determined  effort  was  made  to  observe  the 
eft"ect  upon  the  point  of  initial  corona  formation 
due  to  the  presence  of  moisture  in  the  atmosphere. 
The  ordinary  air  in  the  tube  was  displaced  with 
dry  air  and  the  corona-starting  voltage  was  then  ob- 
served. Steam  was  then  admitted  to  the  interior 
of  the  cylinder  and  after  allowing  sufficient  time 
for  the  water  that  was  not  absorbed  by  the  air  to 
settle  upon  the  walls  of  the  cylinder,  the  corona 
voltage  was  again  observed.  By  this  method  the 
effect  of  the  presence  of  humidity  could  not  with 
certainty  be  detected,  leading  one  to  conclude  that 
such  effect  if  it  does  exist  is  small. 

Where  the  conductors  are  O.25  inch  or  larger  in 
diameter,  D'  and  d  remain  uniforni  at 

D'  ::=  170  X  ic"'".  coulombs  per  sq.  in.,  and 
d   :=  0.07  inch. 

and  equation  No.   (12)   becomes 
Y^       ^    17-94  b 


1.71^  approximate  ratio  of  maximum  to  effective 
value  of  voltage  wave. 

Upon  substituting  these  values  in  equation  (12), 
the  following  results  are  obtained : 


En,a: 


A 


459  ■ 


—  X  350000  logi,,  (— j  ix  -f  .07)        (13) 


The  data  for  Mershon's  experimental  line  are: 

s     .=  15.  22,  :i,^.  and  52  inches. 

r      :=o.cSi  inch. 

D'  =  200  X  10—^°  coulombs  per  sq.   in. 

d     =0.035,  inch. 

t      =  about  60"  F. 

b    =  about  20  inches. 


E  fleet  i 

ve  Voltaee  at 

Separation  of 

Which  Initial 

Mershon's  Obser- 

Lines. 

Corona  Loss 

vations,  Effective 

Inches. 

Occurs. 

Voltage. 

15 

43.600 

43,500 

22 

46,800 

47.000 

35 

50.700 

49,000 

53 

54.000 

53.500 

Discussion    (in  abstract). 

Prof.  Samuel  Sheldon,  Brooklyn:  There  are  dis- 
tinctly different  types  of  conduction  through  ordi- 
nary atmospheric  pressures  from  air  gaps.  The  first 
of  these  discharges  is  the  glow  discharge:  the  sec- 
ond is  a  brush  discharge;  the  third  is  a  spark,  and 
the  fourth  is  the  arc.  Now,  the  glow  discharge  has 
its  distinguishing  characteristics.  It  is  of  a  pinkish, 
violet  color,  it  is  in  the  form  of  a  velvety  covering 
to  the  electrode,  it  is  silent  in  its  discharge,  and  it 
seems  to  cover  continuously  very  closely  around 
the  electrode  if  there  be  a  path  that  is  fitting.  The 
discharge  is  polar,  of  the  same  nature  as  a  dis- 
charge from  a  battery,  storage  battery  or  primary 
batter^',  and  it  is  apparently  continuous.  It  may  be 
it  is  made  up  of  an  innumerable  number  of  little 
convections  of  electricity,  and  so  most  of  it  is  of  a 
current  which  comes  from  any  electrochemical 
source. 

The  second  type  of  discharge,  the  brush  discharge, 
is  red-violet  in  color.  It  takes  place  with  a  hiss — 
it  is  probably  intermittent  in  character.  It  starts 
at  any  definite  voltage,  or  it  may  start  over  a  range 
of  voltages,  and  it  has  a  distinctly  characteristic 
polar  choice,  starling  at  one  voltage  from  one  point 
of  the  polarity  of  the  ball,  and  at  another  from  the 
opposite  point  of  the  polarity  of  the  ball.  The 
spark  discharges  white  in  color,  and  participates  in 
the  coloring  of  the  vapors  of  the  electrodes.  This 
becomes  evident  with  iron  electrodes,  where  we  have 
the  prominent  ultra-violet  radiations  very  strong.  It 
is  probably  oscillatory,  perhaps  due  to  a  local  circuit 
by  its  natural  high-frequency  period.  The  arc  dis- 
charge is  familiar  to  all  of  you,  as  the  color  to  the 
gas  or  the  vapors  of  the  electrode,  as  the  conduc- 
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FIG.  6.       CONDUCTIVITV  OF    THE  ATMOSPHERE  AT  HIGH 
VOLTAGES. 

livity  which  largely  results  from  the  presence  of  the 
vapor,  whether  this  be  due  to  the  presence  of  a 
high  temperature  or  not.  The  glow  and  the  brush 
discharges  are  due,  probably,  to  a  sort  of  gaseous 
ionization,  and  I  am  of  the  opinion  that  this  corona 
discharge  is  a  combination  of  both  of  these  dis- 
charges. 

Prof.  Harold  B.  Smith,  Worcester,  Mass. :  In 
1901  four  graduate  students  at  the  Massachusetts 
Institute  of  Technology  undertook  the  design  and 
construction  of  a  500,000-volt  transformer.  In  car- 
rying out  that  work  we  desired,  after  building  the 
transformer,  and  after  getting  discharges  over  a 
range  up  to  four  feet,  to  measure  the  voltage,  and 
so  it  occurred  to  me  that  we  might  perhaps  use  an 
electrostatic  instrument,  measuring  the  voltages  about 
the  several  coils  of  the  secondary'  and  adding  them 
up  as  a  preliminary  step.  The  electrometer  reg- 
istered as  we  expected  for  the  first  few  measure- 
ments, and  as  we  proceeded  along  up  the  secondary 
— the  middle  of  the  secondary  being  earth — as  we 
proceeded  away  from  the  earth,  the  readings  became 
less  and  less,  although  we  knew  the  number  of  con- 
volutions in  the  several  coils  had  been  carefully 
counted  and  were  the  same.  We  soon  reached  a 
point  where  we  got  a  zero  reading  upon  the  instru- 
ment, and  then  very  soon  we  had  a  reversed  read- 
ing on  the  electrostatic  instrument,  which  I  confess 
bothered  us.  Proceeding  from  that  point,  we  de- 
veloped a  line  of  reasoning  where  we  reached  the 
conclusion  that  the  absolute  potential  embraced  on 
the  instrument  was  in  effect  exceeded  by  the  effect 
of  the  difference  of  potential,  and  so  we  obtained 
a  repulsion  of  the  path  of  the  electrostatic  instru- 
ment, in  place  of  contraction,  as  we  would  have 
■  ordinarily  in  the  measurement  of  differences  of  po- 
tential. That  at  once  led  to  the  conception  of  the 
use  of  an  instrument  in  which  we  connected  the 
two  instruments  together,  the.  fixed  and  the  mov- 
able, and  then  attached  one  wire  and  depended 
wholly  upon  the  repulsion  of  tht^  absolute  potential. 
This  was  a  peculiarly  adaptable  instrument  to  thi-^ 
work. 


March  26,   1904 

P.  H.  Thomas,  Pittsburg :  In  passing  electricity 
through  a  vacuum,  which  is  almost  complete,  we 
have  three  electromotive  forces  to  consider ;  one  is 
the  force  causing  the  electricity  to  leave  one  of  the 
electrodes;  another  that  causinglt  to  enter  the  other 
electrode,  and  the  third,  the  resistance  passing 
through  the  vacuum.  The  resistance  passing  through 
the  vacuum,  with  high  vacuum,  is  not  very  con- 
siderable, it  is  not  measureable.  But  with  atmos- 
pheric pressures  it  must  be  tremendous,  but  have 
we  not  those  elements  in  this  case,  or,  at  least  two, 
to  consider?  The  force  necessary  to  pass  current 
from  the  electrode  is  different  from  that  required 
to  force  it  into  the  electrode.  If  that  is  true,  we 
should  then  test  between  the  positive  and  negative 
limits  of  the  alternating  current  due  to  the  electrode 
effect,  not  due  to  the  portion  which  is  due  to  the 
resistance   of  the   air. 


The  Structure  of  the  Atom. 

In  the  Philosophical  i'lagazine  of  London  Pro- 
fessor J.  J.  Thomson  of  Cambridge  has  just  pub- 
lished an  article  on  "The  Structure  of  the  Atom," 
which  will  be  read  with  much  interest  by  all  who 
follow  the  electrical  theory  of  the  constitution  of 
matter.  The  following  synopsis  of  the  paper  was 
made  by  E.  E.  Fournier  d.'Albe  for  the  London 
Electrician : 

The  view  that  the  atoms  of  the  elements  consist 
of  a  number  of  negatively  electrified  corpuscles  en- 
closed in  a  sphere  of  uniform  positive  electrification 
has  suggested  to  J.  J.  Thomson  the  mathematical 
problem  of  the  motion  of  a  ring  of  negatively  elec- 
trified particles  placed  inside  a  uniformly  electrified 
sphere.  He  investigates  the  positions  of  equilibrium 
which  the  electrons  will  assume  under  the  action  of 
their  mutual  repulsion  on  the  one  hand  and  the  at- 
traction of  the  sphere  on  the  other.  He  finds  that 
the  conditions  of  equilibrium  vary  steadily  with  an 
increasing  number  of  electrons,  but  that  at  certain 
points  a  sudden  change  occurs.  These  points  corre- 
spond to  those  at  which  the  elements  change  their 
properties  in  the  periodic  system,  and  it  seems,  there- 
fore, very  probable  that  the  electron  theory  may  be 
made  to  account  for  the  properties  of  the  chemical 
elements  themselves.  The  author  considers  only  the 
various  arrangements  of  the  electrons  in  one  plane, 
as  he  has  not  yet  succeeded  in  finding  a  general  so- 
lution for-  spherical  distribution;  but  the  results 
already  attained  are  extremely  suggestive.  Those 
elements  which  easily  lose  a  single  electron  are 
■monovalent  electropositive  elements,  such  as  so- 
dium. Those  which  become  more  stable  on  acquir- 
ing another  electron  are  monovalent  electronegative 
elements,  like  chlorine.  Those  which  lose  or  ac- 
quire two  electrons  are  divalent  elements,  and  those 
which  are  incapable  of  permanently  acquiring  or 
losing  electrons  are  elements  of  no  valency,  like 
argon  and  helium.  Radio-activity  is  accounted  for 
as  follows :  Some  systems  of  electrons  are  stable 
when  rotating  with  an  angular  velocity  greater  than 
a  certain  value,  but  become  unstable  when  the  ve- 
locity falls  below  this  value.  Such  a  fall  may  be 
brought  about  by  radiation  from  the  atom.  When, 
after  a  long  interval,  the  velocity  reaches  the  crit- 
ical velocity,  there  will  be  what  is  equivalent  to  an 
explosion  of  the  electrons,  the  electrons  will  move 
far  away  from  their  original  positions,  their  poten- 
tial energy  will  decrease,  while  their  kinetic  energy 
will  increase.  The  kinetic  energy  gained  in  this  way 
might  be  sufficient  to  carry  the  system  out  of  the 
atom,  and  we  should  have,  as  in  the  case  of  radium, 
a  part  of  the  atom  shot  off.  In  consequence  of  the 
very  slow  dissipation  of  energy  by  radiation  the  life 
of  the  atom  would  be  very  long. 


Iowa  Electrical  Association. 

The  fourth  annual  convention  of  the  Iowa  Elec- 
trical Association  will  be  held  in  Des  Moines  on 
April  13th  and  14th.  Secretary  Porter  has  an- 
nounced the  programme,  which  is  full  of  interesting 
features.  The  Question  Box  will  be  conducted  by 
W.  J.  Green  of  Cedar  Rapids.  Among  the  impor- 
tant features  of  the  programme  will  be  the  reading  of 
the  following  papers  :  "Uniform  Accounting,"  A.us- 
tin  Burt  of  Waterloo :  "Electric  Meters,"  George 
W.  Carson  of  Iowa  City ;  "Combustion  of  Iowa 
Fuel,"  Professor  George  W.  Bissell  of  Ames  Col- 
lege ;  "Incandescent  Lamp  Tests,"  Professor  Spin- 
ney of  Iowa  State  College;  "Station  Steam  Piping," 

C.  C.  Gartland  of  Sioux  City ;  "Nernst  Lamp  Ex- 
periences," G.  C  .Gardner  of  Mt.  Vernon ;  "Series 
Street  Lighting,"  M.  N.  Harrison  of  Osceola;  "Mul- 
tiple Street  Li.ghting."  R.  E.  Lee  of  Clarinda ;  "Stor- 
age Batteries,"  J.  T.  Remey  'of  Davenport ;  "De- 
monstration on  Station  Accounting,"  Robert  Ferris 
of  Monmouth,  111. 

The    officers    of    the    association    are :      President, 

D.  F.  McGee  of  Red  Oak;  vice-president,  W.  L. 
Bowers  of  Davenport ;  secretary,  W.  S.  Porter  of 
Eldora ;   treasurer,   Rufus   E.   Lee   of   Clarinda. 


Southern  Pacific   to    Adopt    Electricity. 

For  several  years  it  has  been  rumored  that  the 
Southern  Pacific  Railway  Company  contemplated 
adopting  an  electric  system  instead  of  steam  on  its 
Berkeley  (Cal.)  branch.  This  change,  it  is  said, 
will  now  be  made,  and  it  is  announced  that  the  com- 
pany has  already  placed  an  order  for  40  electric  cars 
of  standard  gauge  and  with  powerful  motors.  The 
new  cars  are  to  be  used  on  the  Berkeley  local  line 
and  also  on  Webster  Street  in  accordance  with  a 
franchise   granted  by   the   Oakland    City   Council   to- 
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J.  H.  Macdonald.  The  "corkscrew"  franchises 
which  wind  about  the  business  center  and  out  Web- 
ster Street,  thence  through  Pleasant  Valley,  are  in- 
cluded. Recently  Mr.  Macdonald  outbid  tiie  transit 
company  on  a  franchise  in  East  Oakland.  At  the 
time  it  was  stated  that  Mr.  Macdonald  probably 
represented  the   Southern    Pacific   Company. 


Progress    of     Electrical    Installation    in 
New  Government  Building,   Chicago. 

Work  upon  the  new  government  building  in  Chi- 
cago has  been  somewhat  accelerated  of  late,  but  still 
its  completion  by  November  1st  of  this  year,  as  was 
anticipated,   will   not  be   possible. 

As  seen  by  the  accompanying  picture,  which  is 
reproduced  from  the  architect's  drawing,  and  is  a 
good  representation  of  the  building  as  it  now  stands, 
the  structure  is  a  large  and  imposing  one.  The 
building  occupies  a  whole  square  in  the  heart  of  the 
city  bounded  by  Jackson,  Dearborn,  Adams  and 
Clark  Streets,  and,  with  its  cubical  contents  of 
8,000,000  feet,  is  said  to  be  the  second  in  size  in 
the  United  Stales.  The  walls  are  of  granite,  as 
are   also   the   great   pillars   and   ornamental    work. 

Naturally  a  building  of  this  size  will  furnish  a 
great  variety  of  applications  for  electricity.  Elec- 
tric current  will  at  first  be  supplied  by  the  Chicago 
Edison  Company,  but  space  has  been  allowed  for 
the  installation  of  an  isolated  plant  at  some  future 
time  should  the  authorities  decide  that  economy 
will  warrant  the   change. 

The   electrical    conduit   work   is   now   nearly   com- 
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descent  lamps  and  the  number  necessary  is  now 
estimated  at  19,200,  although  a  greater  number  prob- 
ably will  be  installed  when  the  building  is  occupied. 
The  lighting  on  the  first  floor  will  be  by  elaborate 
chandeliers,  with  smaller  chandeliers  on  the  floors 
above. 

To  bring  out  the  architectural  beauty  of  the  in- 
terior of  the  dome,  200  lamps  will  be  concealed  in 
the  ornamental  designs  near  the  top.  The  large 
painting  upon  a  spherical  surface  which  is  to  be  hung 
in  the  dome  will  also  be  lighted  by  incandescent 
lamps,  which  will  cast  their  light  upon  the  picture 
but  will  themselves  be  concealed.  ' 

Special  lighting  methods  have  been  adopted  for 
the  court  rooms,  corridors  and  sub-treasury  depart- 
ment, in  which  the  lights  are  to  be  mounted  in 
troughs,  so  as  to  cast  their  light  upward  to  the 
ceiling,  from  thence  to  be  diffused  throughout  the 
rooms. 

A  hot-blast  system  of  heating  will  be  used,  the  air 
being  first  tempered,  then  washed  and  dried.  After 
being  heated  and  humidified,  it  will  be  forced  through 
the  system  of  ducts  by  electrically  driven  blowers. 
Thirty  electrically  driven  blowers  will  be  required 
for  this  purpose.  Of  this  number,  22  will  be  large 
motors  of  from  12  to  40  horsepower,  v,'hile  the  re- 
maining eight  will  be  of  smaller  sizes.  Besides  the 
i>lower  motors,  there  will  be  16  others,  ranging  from 
three  to  35  horsepower,  used  for  various  purposes 
about  the  building,  such  as  operating  the  refrigerator 
plant,    for   pumping   water    from     a     deep    well,    for 
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pleted,  and  it  is  possible  to  give  with  accuracy  the  stamping  and  canceling  machines  and  the  like.     The 

figures    upon   this   part   of  the   work.     The   conduits  elevators  will  be  operated  by  hydraulic  power, 

are    all    of   iron   pipe   laid    in    concrete    beneath    the  George  O.  Von  Nerta  is  the  government  superin- 

floors  and  the  number  of  feet  of  the  various  sizes  tcndent    in   charge    of   the   building   operations,    and 

are  given  in  the  following  table:  Ralph    H.    Chappell,    formerly    of     the     engineering 

2-inch    electroduct 12,000  feet  '^"''P^  °^  '^e  United  States  Navy,  has  charge,  on  the 

iVn-inch    electroduct    3,700  feet  ^P°f-  °^  ^''^  engineermg  work. 

iVi-inch   electroduct    3,500  feet  ~      —      rn 

i-inch  electroduct    20,000  feet  Automatic  Electric  Piano  Player. 

Vi-inch    electroduct    3,000  feet  -^   "*'"'   device   for  automatically   playing  a   piano 

%-inch    electroduct    iSoiooo  feet  ^i'    electricity    has    been    devised    by    Timothy    B. 

Powers  and  Major  R.  Jewell,  both  of  New  York  city. 

jQf^\                                                          222  200  feet  ^'   '^   asserted   by   the   inventors   that  the   apparatus 

will  not  only  cause  the  piano  to  play,  but  that  the 

A  total  of  225,000  feet  of  electrical  circuits  will  be  ^Q„^^    expression    and    feeling    will    give    a    faithful 

run  m  the  conduits.     There  will  be  111  all  4.200  ceil-  interpretation   of   the   composer's   purpose, 

ing  boxes,  1,150  floor  outlet  boxes  and  S6  cut.out  cab-  Electromagnets  are  arranged  to  operate  each  key 

mets.     The  type  of  distribution  centers  is  said  to  be  ^„^  3,50  ^^  actuate  the  pedals.     For  controlling  the 

a  new   feature,  the  conduits  being  continuous   from  circuits    of   the    electromagnets   a   sheet   of   brass   is 

the   fuse  terminals   to   the   light  outlets.     There   are  provided  with  perforations  to  correspond  in  position 

also    a    large   number    of    waterproof    floor    boxes  a^id  interval  to  the  notes  on  a  written  page  of  music, 

through  which  wires  will  be  run  to  the  desks,  doing  7j,e  sheet  is  unrolled  from  one  drum  and  rolled  up 

away   with  unsightly  moldings.  ^n   another,   while   contact   makers   follow   over  the 

One   main    switchboard    of    17   panels   will  be   in-  surface.     As    each    contact    point    passes    through    a 

stalled.     The   panels    will     be    62    inches   high,    two  perforation  it  closes,  for  the  time  being,  the  circuit 

inches    in    thickness,    the'  complete    board    being    30  of  the  electromagnet,  actuating  the  key  on  the  piano 

feet    in    length.     Eleven    of   the   panels    will    be    for  corresponding  to  that  particular  perforation, 

lighting   purposes,    two    will   be    for   power    feeders,  jj,  o^jer  to  give  feeling  or  expression  to  the  music 

three  for  the  generators  and  one  for  totalizing.     The  produced,    rheostats   are  placed   in  each   circuit,  the 

totalizing  panel  will  have  two  totalizing,  illuminated-  resistances    of   which    are    thrown    in    or   out    by    a 

dial,    7,000-ampere    ammeters,    two    voltmeters    with  separate  set  of  electromagnets  operated  by  a  separate 

three-circuit    voltmeter    switches    and    one    portable,  s^,.   ^f   perforations   on   the   music   roll.    By   adding 

direct-reading,  250-volt  voltmeter  with  a   six-circuit  resistance  to  the  ciraiit  operating  a   key  the  effect 

switch.     Direct  current  at  110-220  volts  will  be  used  ^f    ti,e    electromagnet    is    weakened,    resulting    in    a 

for  both  light  and  power.  softening  of  the   sound. 

The    basemettt,    first    and    second    floors,    will    be  — 

used  for  the  handling  of  the  mails,  and  ,the  lighting  jj  j^   suggested   that  electric-elevator  mechanisms, 

of  these  floors  will  be  controlled  separately  by  four  ^j  ^  possible  source  of  fire,  should  not  be  placed  at 

feeders   distributing  from  the  first  floor.  the  bottom  of  open   elevator  shafts  and   should  be 

Lighting  will  be  accomplished   entirely  by   incan-  enclosed   in   fireproof   compartments. 
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"Experienced  workers  are  always  'afraid/ "  says 
Mr.  E.  B.  Clark,  electrical  engineer  of  the  Illinois 
Steel  Company,  in  a  little  pamphlet  prepared  for  the 
employes  of  the  electrical  departments  of  that  company 
and  treating  of  the  dangers  of  electricity  and  how 
to  minimize  them.  This  is  quite  true  as  a  general 
statement  and  should  be  constantly  impressed  on  the 
minds  of  men  whose  duties  require  them  to  work 
about  electrical  circuits.  Almost  all  accidents  are 
caused  by  the  carelessness  of  inexperience  or  the 
carelessness  of  familiarity.  In  the  latter  case  the 
injured  man  is  apt  to  undergo  an  experience  which 
will  number  him  with  the  cautious  ones  for  the  rest 
of  his  life.  But  by  heeding  the  suggestions  in  Mr. 
Clark's  little  book  the  knowledge  of  prudence  may 
be  gained  without  a  shock  that  ma}-  endanger  life. 
The  pamphlet  was  prepared  especially  for  the  elec- 
trical workers  of  the  Illinois  Steel  Company  at  South 
Chicago,  but  it  contains  so  much  good  sense  and  is 
so  generally  applicable  to  the  conditions  surround- 
ing electrical  work  everywhere  that  we  have  obtained 
permission  to  publish  it  for  the  benefit  of  the  read- 
ers of  the  Western  Electrician.  The  brochure  is 
one  of  a  series  issued  for  the  information  of  the  em- 
ployes of  the  electrical  departments  of  the  company 
named.  All  of  them  are  excellent,  and  we  hope  to 
have  the  privilege  of  reprinting  others  in  the  future. 


Rather  out  of  the  ordinary  line  of  papers  read 
before  technical  societies,  but  none  the  worse  on  that 
account,  Mr.  Damon's  very  practical  dissertation  on 
"Opportunities  in  the  Electrical  Business"  may  be 
read  with  interest  by  all  and  with  profit  by  young 
men  casting  about  for  advice  in  relation  to  the 
choice  of  a  career.  The  paper  was  presented  before 
the  Electrical  Section  of  the  Western  Society  of 
Engineers  last  week  and  is  given  in  abstract,  with 
a  condensed  report  of  the  discussion,  in  this  issue. 
Mr,  Damon  sent  a  letter  of  inquiry  to  "100  of  the 
leading  men  in  Chicago  engaged  in  the  various 
branches  of  the  electrical  industry"  asking  several 
questions  pertinent  to  the  general  subject,  such  as 
age,  income,  qualifications  for  success,  and  the  like. 
The  responses  were  very  interesting  and  formed 
tlie  basis  for  the  paper.  The  average  income  of 
the  100  men  is  $3,440  a  year.  This  is  a  good  figure, 
as  average  incomes  go,  but  the  young  man  who 
contemplates  it  with  admiration,  with  the  idea  that 
the  electrical  field  possesses  exceptional  advantages, 
will  do  well  to  remember  that  the  100  are  picked 
men — the  leading  men  of  the  industry  in  the  second 
largest  city  in  the  country.  If  the  inquiry  had  been 
extended  to  all  electrical  men  in  Chicago  who  work 
with  their  brains  rather  than  their  hands,  the  average 
income  reported  would  have  been  much  smaller,  of 
course.  Mr.  Damon  naturally  selected  the  leading 
men,  because  he  wanted  the  benefit  of  their  wider 
experience,  and  in  doing  so  he  included  a  few  with 
large  incomes,  who  brought  up  the  general  aver- 
age. Nevertheless,  the  young  man  is  entitled  to 
view  the  topmost  positions,  or  position,  if  there  is 
such  a  one,  as  his  goal ;  and  the  electrical  industry, 
in  its  various  branches,  offers  opportunities  and  re- 
wards that  may  satisfy  a  moderate  ambition.  Few 
great  fortunes  have  been  made  by  electrical  men, 
it  is  true,  but  many  of  them  enjoy  comfortable 
incomes.  Young  men  with  aptitude  for  the  work 
and  who  are  really  willing  to  labor  hard  and  un- 
ceasingly— how  many  there  arc  who  think  they  will 
work  hard  but  who  fail  under  test! — will  be  able 
to  make  their  way  in  the  electrical  field,  just  as, 
with  corresponding  aptitude  and  corresponding  en- 
deavor, other  young  men  will  succeed  in  other  call- 
ings. There  is  plenty  of  electrical  work  to  be  done, 
and  good  men  are  ever  scarce.  It  is  "up  to"  the 
electrical  beginner  to  make  himself  a  good  man. 
If  he  will  do  that,  and  if  his  health  is  good,  his  fu- 
ture,   materially    speaking,    is    assured. 

Of  exceptional  interest  is  the  table  in  Mr.  Damon's 
paper  giving  the  vote  showing  the  branches  of  the 
industr>^  considered  most  promising.  Electric  rail- 
ways come  first,  telephone  work  next,  then  power 
transmission,  and,  fourth,  electrochemical  applica- 
tion. Several  other  forms  of  electrical  undertaking 
are  mentioned,  but  those  named  constitute  the  first 
four  lines  on  the  list.  The  selection  made  accords 
quite  well  with  the  prevailing  opinion.  Great  activ- 
ity is  noticeable  in  the  railway  and'telephone  fields. 
Perhaps  electrochemical  work  is  entitled  to  the 
third  place  in  order  of  promise,  but  the  question  is 
an  open  one. 

Technical     training,     whether    by     college    course. 


shop  work  or  correspondence  school,  naturally  oc- 
cupies considerable  space  in  a  paper  such  as  this. 
In  considering  the  general  subject  it  is  of  interest 
to  note  that  Dr.  R.  M.  Walmsley,  president  of  the 
Northampton  Institute  of  London,  recently  read  a 
paper  on  "Transatlantic  Engineering  Schools"  be- 
fore the  Institution  of  Electrical  Engineers  in  Eng- 
land. Dr.  Walmsley  was  unstinted  in  his  praise  of 
American  technical-school  methods,  and  more  espe- 
cially of  the  equipment  of  laboratories.  But  in  the 
discussion  of  his  paper  there  was  a  very  general 
disagreement  with  the  \yriter.  Several  speakers  con- 
tended that  the  lavish  expenditure  upon  the  equip- 
ment of  laboratories  in  American  colleges  was  a 
waste  of  money.  In  discussing  American  methods 
the  speakers  generally  criticized  the  utility  of  the 
fourth  year  as  practiced  in  the  United  States.  They 
asserted  that  an  English  youth  is  equipped  with  a 
better  secondary  education  when  he  enters  the  tech- 
nical college  and  can  therefore  proceed  directly  to 
the  technical  work.  Too  much  time  in  America 
is  spent  in  the  college  workshop.  It  was  argued 
that  the  better  system  was  practical  workshop  train- 
ing after  a  three  years'  college  course,  during  which 
sufficient  time  only  was  spent  in  tlie  college  workshop 
to  insure  familiarity  with  tools  and  materials. 

These  views  are  especially  apropos  in  view  of  the 
Damon  paper  and  the  discussion  that  followed  it. 


Submarine  boats  have  a  wholly  speculative  value 
in  warfare,  although  it  is  probable  that  in  wrecking 
operations  and  other  industrial  pursuits  they  may 
prove  to  be  useful.  Those  who  arc  doubtful  of  the 
utility  of  the  submergible  craft  in  naval  operations 
will  point  to  the  recent  foundering,  after  collision,  of 
a  British  submarine  boat  of  the  latest  type,  as  a 
demonstration  of  their  argument  that  the  risks  taken 
in  the  operation  of  submarine  torpedo  boats  are 
entirely  disproportionate  to  their  real  value  as  an 
effective  weapon  of  attack  or  defense. 

It  is  true  that  the  new  boats  have  added  a  new  hor- 
ror to  warfare,  but  the  danger  appears  to  inhere  in  the 
boats  themselves  rather  than  to  be  exerted  against 
the  enemy.  The  disaster  at  the,  British  naval  ma- 
neuvers off  Portsmouth  last  week  is  in  point.  The 
submarine  boat  -A.i  was  run  down  by  a  large  mer- 
chant liner  and  11  men  were  drowned,  including 
Lieut.  Manscrgh,  the  senior  ofiicer  engaged  in  sub- 
marine work.  The  loss  of  the  boat  was  not 
known  for  some  hours  after  the  liner  had  reported 
to  the  maneuvering  f^eet.  The  officers  of  the  liner 
say  that  they  saw  a  glistening  torpedo-like  hull  in 
the  water,  and  it  is  supposed,  therefore,  that  the 
submarine  boat  rose  just  before  she  was  struck. 
The  officers  of  the  fleet  did  not  suppose  that  the 
submarine  had  been  struck  and  continued  operations, 
expecting  that  vessel  to  reappear  at  some  other  point. 
Finally  a  search  was  made  and  the  breaking  of  the 
waves  revealed  the  presence  of  the  submarine  boat. 
There  appears  to  be  no  doubt  that  all  the  members 
of  the  crew  died  in  their  steel  tomb.  It  is  presumed 
that  the  merchant  ship,  in  striking,  upset  the  trim  of 
the  boat  and  spilled  the  gasoline  in  her  tanks,  render- 
ing her  helpless.  The  crew  was  battened  down  and 
must  have  met  their  terrible  fate  from  suffocation 
and  the  fumes  of  the  gasoline. 

This  is  not  an  edifying  account.  Electrical  men 
are  interested  in  the  submarines  from  the  use  of  the 
storage  battery  and  electric  motor  to  drive  the  boat 
when  under  water.  But  there  is  also  a  large  de- 
mand for  electrical  apparatus  for  use  on  board  ships 
that  float  on  the  surface  after  the  time-honored 
fashion  of  Noah's  ark  and  its  successors.  For  our 
own  part,  at  the  risk  of  being  considered  ultra-con- 
servative— the  charge  so  seldom  brought  against 
those  interested  in  electrical  pursuits — we  must  con- 
fess to  a  feeling  that  it  is  largely  a  w-aste  of  effort 
to  endeavor  to  utilize  the  submarine  boats  as  a  prac- 
ticable, dependable  force  in  warfare.  Admitting  the 
moral  effect  of  their  existence  and  the  possible 
chance  that  they  could  find  their  way  near  enough 
to  the  target,  unobserved,  to  make  an  effective  attack, 
the  benefit  to  be  derived  from  their  use  seems  still 
to  be  entirely  disproportionate  to  the  uncertainties 
and  risks  attending  their  operation.  Ordinary  tor- 
pedo-boat attack  is  uncertain  enough  against  a  vigi- 
lant enemy.  The  recent  .successes  of  the  Japanese 
were  obtained  ir  a  fight  with  an  adversary  who,  from 
all  accounts,  was  not  vigilant.  But  with  subinarines 
the  chances  of  success  would  appear  to  be  very 
slight   indeed. 


j\Iarch  26,   1904 


Opportunities  in  the  Electrical  Business. 

The  first  meeting  of  the  Electrical  Section  of  the 
Western  Society  of  Engineers  was  held  in  the  so- 
cietj''s  rooms  in  Chicago  on  March  iSth.  The  meet- 
ing was  well  attended  and  if  it  be  typical  of  the 
future  meetings  of  the  Electrical  Section,  this  new 
branch  of  the  Western  Societ>^  will  be  an  unqualified 
success. 

H.  W.  Parkhurst.  president  of  the  Western  So- 
ciety of  Engineers,  called  the  meeting  to  order 
and  said  a  few^  words  alaout  the  recent  affiliation  of 
the  AVestern  Society  of  Engineers  and  the  Chicago 
Electrical  Association,  after  which  W.  B.  Hale, 
chairman  of  the  Electrical  Section,  took  charge  of 
the  proceedings. 

The  subject  of  the  evening  was  a  paper  by  George 
A.  Damon  of  Chicago  upon  the  "Opportunities  in  the 
Electrical  Business."  Mr.  Damon  had  evidently 
given  much  thought  and  hard  work  to  the  prepara- 
tion of  the  paper,  but  was  well  repaid  by  the  gratifi- 
cation with  which  it  was  received.  He  abstracted, 
briefly,  the  contents  of  the  paper,  after  w-hich  it  was 
discussed  by  many  of  those  present.  An  abstract  of 
Mr.  Damon's  paper  is  given  herewith. 


That  those  who  have  traveled  well  on  their  way 
loward  their  goal  will  have  many  .opportunities  to 
point  the  way  to  the  ones  behind,  is  well  indicated 
by  recounting  several  recent  conversations.  The 
first  w-as  with  a  boy  of  iS. 

'T  am  a  senior  in  the  high  school/'  he  said,  "and 
T  want  to  become  an  electrical  engineer;  what  shall 
I  do?" 

He  was  strong^  bright,  ambitious  and  willing  to 
work. 

"Some  men  tell  me  to  take  a  college  course  first 
and  enter  practical  work  afterward ;  some  tell  me  to 
get  a  few  years'  experience  first  and  then  take  a 
college  course,  while  still  others  tell  me  tb  study 
several  years,  work  a  year  or  two  and  then  finish 
my  senior  year.  In  planning  my  course  should  I  in- 
clude the  language  studies  or  cut  them  out  in  favor 
of  shop,  laboratory  or  commercial  courses?  Should 
I  try  to  get  through  in  three  years,  or  should  I 
extend  my  college  education  over  a  period  of  five 
years?  Others  tell  me  to  leave  out  the  university 
work  entirely,  go  to  work  in  the  shop  or  upon 
construction  work,  getting  what  theoretical  training 
I  require  by  attendance  at  night  school  or  by  taking 
a  correspondence  course.     What  shall  I  do?" 

And  there  are  some  of  us  who  will  appreciate  the 
young  man's   bewilderment. 

The  second  conversation  was  with  a  professor  at 
the  head  of  the  electrical  department  of  one  of  our 
leading   universities. 

'T  feel  highly  complimented."  he  said.  'T  have 
received  a  letter  from  one  of  the  largest  electrical 
manufacturing  companies  in  this  country,  offering 
positions  to  my  entire  senior  class.  This  is  remark- 
able, for  in  Europe  it  is  the  custom  for  the  technical 
graduates  to  pay  for  the  privilege  of  entering  the 
.shops  of  the  large  companies.  But,"  he  continued, 
"I  should  like  to  find  out  whether  or  not  I  should 
advise  m^^  boys  to  accept  this  offer.  What  has  be- 
come of  the  young  college  men  who  entered  the 
shop  courses  in  years  gone  by?  Are  they  advancing 
as  satisfactorily  as  the  graduates  who  found  posi- 
tions in  other  parts  of  the  field?  Have  the  large 
companies  taken  care  of  the  graduates  of  their  test- 
ing departments  with  sufficient  liberality  to  justify 
a  young  man  in  making  the  sacrifices  which  a  shop 
course  entails?  Would  it  not  be  better  all  around 
if  I  offered  the  large  company  the  services  of  my 
junior  class  for  one  year?  What  would  you  ad- 
vise?" 

The  professor  is  to  be  commended  in  his  search 
for  information,  and  in  his  evident  interest  in  see- 
ing his  "boys"  get  a  fair  start  in  the. strenuous  race 
in  which  they  have  entered. 

The  third  conversation  was  with  a  young  electrical 
engineer,  who  had  graduated  from  high  school,  had 
then  taken  a  college  course  with  some  practical 
work  during  vacations,  and  had  then  entered  a  large 
factory  as  a  '"special  apprentice." 

"I  have  had  a  fine  experience,"  he  said,  "and  have 
nothing  to  regret.  Upon  leaving  college  I  went  into 
the  testing  department  of  a  large  electrical  manu- 
facturing company,  was  promoted  rapidly,  and 
finally  advanced  into  the  engineering  department. 
My  compensation  at  first  was  small,  but  it  has  grad- 
ually been  increased  until  at  the  end  of  five  years' 
service  I  am  receiving  about  $1,500  per  year.  I  am 
looking  out  for  the  future,  however,  and  am  not 
entirely  satisfied  with  the  prospect.  If  I  stay  with 
my  present  employers,  the  manufacturing  company, 
my  work  must  be  narrowed  to  one  department  of 
the  work,  and  I  will  always  be  a  salaried  man  with- 
out an  opportunity  to  acquire  an  interest  in  the  busi- 
ness. Would  it  not  have  been  better  for  me  to  have 
started  with  a  smaller  company,  and  is  it  too  late 
yet  for  me  to  begin  over  again?  What  would  you 
suggest?" 

Knowing  that  the  leading  electrical  men  of  Chi- 
cago would  aft'ord  a  valuable  field  for  studying  re- 
sults and  would  welcome  an  opportunity  to  help 
furnish  a  solution  for  the  problems  of  the  boy.  the 
professor  and  the  rising  young  electrical  engineer, 
a  letter  of  inquiry  was  sent  to  100  of  the  leading 
men  in  Chicago  engaged  in  the  various  branches  of 
the  electrical  industry.  An  opportunity  was  given 
at  the  same  time  for  the  expression  of  opinion  on 
various  questions  pertinent  to  the  general  subject. 
The  response  to  the  circular  letter  was  hearty  and 
spontaneous,  and  we  are   under  obligations   to  100 


WESTERN    ELECTRICIAN 

of  our  friends  who  have  so  kindly  consented  to  be- 
come living  examples,  and  willing  to  be  analj'zed  for 
the  good  of  the  cause.  The  following  is  an  analysis 
of  results. 

Young  men  control  the  business.  The  inquiry 
v/as,  therefore,  confined  to  men  between  the  ages  of 
27  and  45,  upon  the  theory  that  the  older  men  are 
the  product  of  a  set  of  conditions  wdiich  have  passed 
away,  while  the  youngest  men  are.  as  a  rule,  still 
engaged  in  a  period  of  preparation.  The  number  of 
men  of  each  age  is  shown  graphically.  The  average 
?ge  is  33^^  years. 

The  average  income  at  each  age  is  also  plotted 
on  a  gunshot  diagram  and  a  line  of  average  incomeii 
determined  up  to  the  age  of  38,  after  which  there 
was  not  sufficient  data  to  locate  the  curve.  This 
income  curve  starts  with  a  value  of  $2,170  at  27  and 
extends  to  $4,000  at  the  age  of  38.  The  average  in- 
come of  the  entire  100  men  is  $3,440  per  year,  which 
will  give  us  a  standard  by  which  we  can  measure 
the  different  branches  from  a  mercenary  standpoint 

The  ICO  men  may  be  divided 'into  groups,  as  fol- 
lows : 

No  of  Average  .Av(::ra.!:Tj 

I\[cn.  Age.  liic.^m:. 

SalesiiKii      7  33  $2,41.^0 

Sales   ninnagcrs    11  36  ^t40o 

lUisiness    men    m  36  4,800 

Sales    engineers    S  35  2.350 

Electrical    engineers     16  32  2,800 

Constructing    engineers    6  ^^  2,850 

Electrical    experts    S  3,>  3.200 

Operating    engineers     3  32  2,250 

Operating  managers   and   superin- 
tendents      10  34  3.550 

Professors  and   editors    S  34  2,500 

Patent    attorneys     4  32  4,000 

Ccnsulting    engineers    9  40  6,400 

Total  number  of  men,  100.  General  averages:  Age,  33V2 
years;    income,    $3,440. 

Classified  in  reference  to  incomes  the  record  is 
as  follows : 

Men. 

Income    over    $10,000    per    year 5 

Income   between   $5,000  and    $io,ooo 9 

Income   between  $2,400   and    ?5,ooo 66 

Income    below    $2,400 20 


Total 


Salesmen  who  have  technical  ability  or  possess 
engineering  information,  as  a  rule,  get  better  sala- 
ries than  those  who  do  not.  Add  initiative  and  ex- 
ecutive ability  to  the  salesman's  ability  and  he  be- 
comes a  sales  manager,  with  a  still  greater  reward. 
Enterprise  and  energy  put  the  man  in  possession 
of  his  ow^n  business,  or  often  result  in  a  partnership 
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OPPORTUNITIES    IN    THE   ELECTRICAL    BIfSINESS. — CURVE 
OF   AVERAGE   INCOMES. 

arrangement.  A  technical  man  without  the  commer- 
cial instinct  is  only  fairly  well  paid.  Ability  to  de- 
velop new  methods  or  apparatus  puts  him  in  the 
expert  class  where  the  rewards  are  greater  and  in 
proportion  to  his  ability. 

Routine  work,  such  as  operating,  is  the  least  re- 
munerative work  of  all.  Operating  managers  and 
superintendents,  however,  are  ver}'  well  paid.  The 
editors  were  classed  with  the  professors,  as  there 
were  too  few  to  form  a  class  with  an  average  of 
their  own.  Our  professors  should  form  a  union, 
as  they  are  certainly  entitled  to  higher  compensa- 
tion, and  as  we  all  appreciate  their  value  we  would 
help  them  win  should  they  decide  to  strike.  We 
must  grant,  however,  that  they  get  rewards  in  see- 
ing the  living  results  of  their  work,  which  is  a  com- 
pensation worthy  of  considerable  sacrifice.  The 
phenomenal  development  along  all  electrical  lines, 
and  particularly  in  the  telephone  business,  makes 
the  profession  of  patent  attorney  a  paying  one  for 
those  who  are  qualified  for  that  kind  of  work. 

The  field  of  consulting  electrical  engineering  looks 
attractive,  but  it  will  be  noted  that  the  average  age 
is  greater  in  this  branch  than  in  the  others,  .which 
means  that  the  successful  consulting  engineer  brings 
to  his  work  years  of  experience,  and  that  it  is  there- 
fore not  a  branch  to  be  adopted  at  once  by  the  young 
man.  Forty  per  cent,  of  the  men  in  the  list  are 
employed  by  what  might  be  termed  the  "large"  com- 
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panics,  such  as  the  Western  Electric,  Chicago  Edi- 
son, Chicago  Telephone  Company,  etc.  Thirty-five 
per  cent,  of  the  men  either  control  the  business  in 
which  they  are  engaged  or  own  a  partnership  in- 
terest. Twenty-five  per  cent,  of  the  men  are  not 
college  graduates.  Twenty  per  cent,  of  this  hundred 
successful  men  never  had  any  college  education 
whatever. 

The  average  age  of  the  20  men  who  are  succeeding 
without  a  college  education  is  ,36  years  and  their 
success,  measured  by  a  monetary  standard,  shows 
an  income  of  $,3,670  per  year.  The  average  age  of 
16  graduates  of  Cornell  is  also  ,36  years,  and  their 
success,  measured  by  the  same  questionable  stand- 
ard, IS  $4,940,  which  shows  a  balance  of  $1  •'70  per 
year    m    favor    of   a    college    education.     It    will    be 

"»d  however,  that  the  20  men  without  the  educa- 
tion are  getting  along  financially  slightly  better  than 
the  general  average  of  ,$,3,440  per  vein  This  is 
explained  by  the  fact  that  in  Ihcir  number  arc  in- 
cluded several  men  who  are  prospering  as  a  result 
of   dieir   business    enterprise. 

There  are  few  non-technical  men  engaged  in  the 
strictly  technical  end  of  the  business  who  reach 
llie  average  income.  There  seems  to  be  more  open- 
ings for  the  man  without  a  college  training  in  the 
telephone  field  than  m  any  other.  The  inquirv  into 
the  domestic  arrangements  of  our  hundred  cxam- 
l''P  5'^°";?  'h''"  75  per  cent,  of  them  are  married 
I  he  families  are  composed  of  45  boys  and  30  girls 
Jut  ot  the  hundred  men  selected  oniy  56  per  cent 
belong  to  the  American  Institute  of  Electrical  Enei- 
neers,  * 

The  answers  to  the  questions  upon  which  an  ex- 
pression of  opinion  was  asked  resulted  as  follows- 
liighty  per  cent,  are  inclined  to  think  that  a  college 
education  is  essential  to  the  highest  success.  Sev- 
enty per  cent  are  in  favor  of  the  technical  graduate 
taking  a  shop  course  in  a  large  manufacturing  com- 
pau}',  but  many  wished  to  limit  this  course  to  one 
year.  Fifty-five  per  cent  are  of  the  opinion  that  in 
choosing  a  life  work  better  chances  for  advance- 
ment will  be  found  with  the  smaller  companies 
Seventy  per  cent,  are  in  favor  of  requiring  a  year's 
practical    work  of    the    student    before    graduation 

Fifty-five  per  cent,  agree  that  the  larger  companies 
would  be  consulting  the  interest  of  the  art  at  large 
by  offering  an  apprentice  course  open  to  .studeiits 
during  an  intermission  of  one  or  two  years  before 
completing  the  senior  year. 

Each  of  the  hundred  men  included  in  the  inquiry 
were  asked  to  name  the  three  fields  which  he  con- 
sidered most  promising  within  the  immediate  future 
and    the   votes   received    are   as    follows: 

Electric-railway     Work g, 

TcIephon.v      '..'...'.'.'..'.'"  i5 

Transmission      ! !  !    ' '  "  lo 

Electrochemistry     *..,!'..'.'.'!.,','*  ^o 

Power    Apnlications     ■'■'.'..'..'....'.'.'.  ...['zi 

Lighting   Developments    !.'!.'!!!.."'!.!  12 

Manufacturing      '        jj 

Central-station    Work     c, 

Patent    Law     ,'..'.'!.'.'.'!!   6 

Consulting    Engineering     a 

Contracting     ...'.','..'.   5 

Management  of  Properties   .'...'.'..   5 

Storage    Batteries    '//,  4 

Reconstruction    of   Plants    ',    ^ 

Minintr     'I   \ 

Metallurgy     '..'.'...'.   3 

Turbines     '.',,'.   2 

Wirclpss  Telegraphy,  Designing,  High-speed  Telegraoiiy. 
TTnderpround  Condin't  Construction,  Isolated  Plants, 
Train    Lighting  and   Municipal   Lighting,   each    i 

.•\s  a  result  of  personal  observation,  tempered  some- 
what by  the  ooinions  of  the  electrical  men,  with 
whom  the  questions  have  been  discussed,  the  writer 
wishes   to   present  the   following  conclusions: 

A  youn.g  man  wishing  to  succeed  in  anv  branch  of 
electrical  industries  makes  a  serious  mistake  if  he 
fails  to  use  every  effort  to  obtain  a  technical  educa- 
tion. A  college  course  is  becoming  easier  to  obtain 
and  it  is  already  recognized  as  a  general  require- 
rnent  for  advancement.  A  young  man  of  high  as- 
pirations, who  is  so  situated  th.at  he  cannot  secure 
a  university  course,  might  better,  nine  times  out 
of  ic,  take  up  some  other  branch  of  work  which 
is  less  intricate  than  the  electrical  art.  Thomas  Edi- 
son, the  dean  of  the  profession,  is  not  a  college  man, 
but  a  gold  medal  bearing  his  name  is  to  be  given 
hereafter  each  year  to  the  college  graduate  pre- 
senting the  best  thesis,  and  this  incident  is  the  best 
evidence  of  the  present  tendencv  toward  technical 
education.  Nearlv  everv  man  who  is  now  makin.g 
his  way  in  the  electrical  business  without  a  colletre 
training,  if  asked  what  he  would  do  if  he  had  his 
life  to  live  over  will  saj-:  'T  would  secure  a  tech- 
nical course  in  the  best  college  I  could  find." 

.A  technical  course  in  a  correspondence  school 
which  can  give  the  proper  training  for  an  electrical 
eneineer  is  yet  to  be  produced.  The  correspondence 
schools  are  doing  a  good  work  and  are  to  be  rec- 
ommended to  those  who  cannot  possibly  avail  them- 
selves of  a  college  course  or  get  instruction  in  even- 
in.g-school  courses  such  as  offered  by  Armour  or 
Lewis  Institutes,  but  a  young  man  who  will  deliber- 
ately choose  correspondence  instruction  if  an\'thing 
else  is  available  is  making  a  serious  mistalce.  Of  the 
hundred  men  in  the  list  only  two  had  completed  cor- 
respondence course.  These  two  men  were  engaged 
in  telephone  work,  and  both  voted  in  favor  of  a 
college  course. 

Practical  experience  is  as  essential  as  theoretical 
trainin.g.  Too  little  attention  has  been  paid  by  stu- 
dents in  getting  into  thorough  contact  with  theway 
things  are  actuall.v  done.  This  is  the  result  of  the 
.general  practice  of  allowing  the  young  man  to  shift 
for  himself.    "I  can't  get  a  job  without  experience," 


252 


WESTERN     ELECTRICIAN 


March  26, 


1904 


be  says,  ''and  I  can't  get  experience  without  a  job;" 
and  then,  more  or  less  discouraged  at  the  outlook, 
he  takes  the  first  opening  which  presents  itself,  and 
it  may  or  may  not  be  the  kind  of  work  for  which  he 
is  fitted.  What  is  needed  is  a  general  clearing-house 
of  information,  a  closer  union  between  the  ambitious 
student  and  the  successful  men  who  have  been  pio- 
neers in  the  work. 

The  policy  of  the  large  companies  in  offering  ap- 
prentice courses  and  opportunities  for  experience  in 
their  testing  departments  is  to  be  commended.  This 
practice,  as  carried  on  in  some  cases,  however,  is  to 
be  criticised.  A  representative  of  a  large  manufac- 
turing" company  visits  a  technical  school,  offering 
to  give  positions  to  all  the  members  of  the  senior 
class:  the  professor  is  highly  complimented  at  this 
remarkable  courtesy,  and  advises  his  students  _  to 
accept.  The  "shop"  course  usually  covers  a  period 
of  two  years.  The  hours  are  long  and  the  pay  is 
small.  The  "experience"  gained  by  the  student  may 
or  may  not  justify  the  sacrifice.  'Tt  depends  largely 
on  the  man."  In  the  meantime  the  large  company 
has  a  good  opportunity  to  select  the  material  which 
it  requires  for  its  own  use,  and  perhaps  25  per  cent, 
of  the  shop  graduates  have  reason  to  feel  enthusi- 
astic over  the  system :  the  others  pass  through  days 
and  nights  of  discouragement,  and  many  leave  the 
shop  with  a  sense  of  failure,  which  is  sure  to  have 
an  influence  on  their  future. 

All  men  are  not  built  alike.  Then  why  grind 
them  through  the  same  mill?  Should  not  some  se- 
lections of  materials  be  made  before  the  mills  are 
started,  a  sorting  over  made  earlier  in  the  process? 

The  trouble  with  a  great  many  young  men  is  that 
they  don't  "find"  themselves  early  enough  in  life. 
They  fail  to  realize  their  possibilities  and  are  not 
prepared  to  grasp  their  opportunities.  Ambition, 
aptitude,  preparation  and  hard  work  are  the  stepping 
stones  to  successful  attainment.  Let  the  ambition 
to  excel  be  deeply  seated  and  directed  along  the 
lines  of  natural  endowment;  let  the  purpose  be  firm, 
and  as  day  follows  night  the  preparation  will  be 
thorough  and  the  man  will  be  known  by  his  works. 
"Tf  I  had  to  do  it  over  again  I  would  pick  out  some 
definite  line  of  work  suited  to  my  talents  and  work 
like  fury"  is  the  advice  of  many  successful  and  even 
unsuccessful  men. 

The  purpose  of  this  paper  is  to  encourage  a  gen- 
eral discussion,  which  may  be  of  some  help  in 
arousing  the  latent  ambitions  of  the  young  men  who 
have  not  selected  their  life  work,  by  showing  them  the 
boundless  opportunities  of  an  undeveloped  science ; 
to  encourage  the  efforts  of  the  students  in  our  col- 
leges bv  presenting  the  results  which  have  been  at- 
tained by  their  predecessors;  to  crvstallize  the  sen- 
timent in  favor  of  a  scientific  combination  of  theory 
and  practice,  and.  finallv.  to  give  an  opportunity-  to 
the  men  on  the  fighting  line  to  point  the  way  to  their 
successors  who  must  come  to  the  front  prepared  in 
every  way,  if  they  intend  to  take  some  part  in  th*^ 
phenomenal  developments  which  are  to  be  expected. 

Discussion. 

Prof.  P.  B.  Woodworth  of  Lewis  Institute  of 
Technolog>'  was  heartily  in  accord  with  all  the  points 
brought  out  in  the  paper  with  one  exception.  He 
does  not  believe  that  it  is  advisable  under  any  cir- 
cumstance for  a  young  man  to  leave  his  college 
course  and  take  a  year  of  practical  work  be- 
fore graduation.  The  student  gets  out  of  the  spirit 
of  his  work  at  school  and  cannot  get  back  into  line 
again  in  a  year's  time.  What  the  learner  should 
acquire  at  college  is  common  sense,  together  with 
good,  solid  mathematical  knowledge  and  the  ability 
to  read  current  things ;  then  he  must  be  able  to  go 
out  and  produce. 

Prof.  C.  E.  Freeman  of  Armour  Institute  agreed 
with  Mr.  Damon  in  the  matter  of  correspondence- 
school  education.  He  holds  that  the  ability  to  an- 
swer questions  already  answered  is  not  one  of  the 
qualifications  of  an  engineer.  He  also  believes  that 
shop  experience,  though  an  excellent  thing,  should 
not  be  obtained  by  interrupting  the  college  course. 
Experience  in  this  line  should  be  acquired  in  the 
i8  months  or  two  years  following  graduation. 

F.  R.  McBerty  read  an  excellent  discussion  on  the 
paper.  Referring  to  the  large  number  of  men  en- 
gaged in  the  practice  of  telephone  engineering  who 
are  not  technically  educated,  Mr.  McBerty  ascribes 
this  to  the  fact  that  telephony  thus  far  has  been 
in  a  transitorj'  state,  requiring  judgment  and  shrewd 
guessing.  Every  step  in  the  advancement  of  teleph- 
ony is  marked  by  numerous  patents,  by  far  the 
larger  number  of  which  were  taken  out  by  men  not 
technically  educated.  He  believes  that  many  so- 
called  non-technical  men  have  really  the  same  tech- 
nical knowledge  as  those  who  have  finished  a  college 
course,  having  gained  this  knowledge  through  their 
own  efforts.  Telephony  is  a  science,  and  the  most 
refined  calculations  in  light  and  power  work  are 
but  rough  approximations  when  compared  to  the 
problems  which  arise  in  the  practice  of  telephone 
engineering. 

S.  G.  McMeen  pointed  out  the  fact  that  money 
is  not  the  lodestone  which  should  attract  the  engi- 
neer, but  that  it  is  that  indefinable  something  about 
the  practice  of  his  profession  which  is  a  never-end- 
ing source  of  enjoyment  to  the  engineer  whose 
heart  is  in  his  work. 

Dr.  F.  A.  C.  Perrine  of  Pittsfield.  Mass..  who 
fortunately  was  present  at  the  meeting  while  on  a 
flying  trip  to  Chicago,  was  also  firmly  of  the  opin- 
ion that  the  college  course  should  not  be  broken  into 
by  a  year  of  practical  work,  not  only  for  the  reason 


that  the  student's  studies  are  interrupted,  but  also 
because  his  practical,  work  is  interrupted  by  the  last 
year  in  college.  In  so  doing  a  man  makes,  as  it 
were,  a  false  start  in  his  life  work.  Thoughtfulness, 
he  believes,  is  the  prime  factor- in  success.  The  only 
thing  which  should  lead  a  man  to  take  up  the  pro- 
fession of  engineering  is  love  for  the  work.  With 
love  for  the  work  he  will  do  it  well,  and  in  doing  it 
well  he  will  attract  his  employer's  attention  and 
surely  receive  his  reward  as  far  as  pay  is  concerned. 
E.  P.  Warner  then  said  a  few  words  about  the 
earh'  training  of  the  boy  and  its  effect  upon  his  work 
in  after  life.  A  boy  should  not  be  compelled  to 
study  for  the  profession  of  engineering  when  his 
natural  bent  is  in  another  direction,  and  the  college 
professors  should  bear  this  fact  in  mind  and  do  all 
in  their  power  to  persuade  students  who  have  no 
natural  aptitude  for  the  work  to  make  a  change 
before  they  are  made  to  do  so  by  bitter  experience. 
Professor  Freeman  in  answering  this  said  that  as  far 
as  possible  he  made  it  a  point  to  do  this,  and  that 
invariably  students  in  his  classes  who  showed  no 
natural  adaptability  for  engineering  work  found 
obstacles  arising  in  their  path  whereby  they  were 
compelled  to  change  their  course. 


How   to    Minimize    Danger   in    Handling 
Electrical  Apparatus.^ 

The  dangers  peculiar  to  the  duties  of  those  en- 
gaged in  electrical  work  may  be  classified  under  four 
general  heads:  (i)  Those  attributable  to  shocks: 
by  shocks  meaning  injur>'  due  to  the  passage  of 
current  through  the  body.  (2)  Those  attributable 
to  burns  or  injuries  caused  by  burning  some  portion 
of  the  body  by  contact  with  an  electric  arc.  (3) 
Flashes  or  injuries  to  the  eyes  by  exposure  to  the 
intense  light  of  an  arc.  (4)  Those  attributable  to 
falls   caused   primarily  by   shocks  or  burns. 

Shocks. — A  shock  may  be  received  from  any  elec- 
trical circuit,  provided  the  body  or  some  portion  of 
the  bod}'  be  allowed  to  form  a  link  in  the  circuit. 
No  shock  can  be  obtained  unless  the  circuit  is  com- 
oleted  through  the  body.  This  result  may  follow, 
however,  either  by  making  contact  directly  to  the 
two  sides  of  a  circuit,  or  by  allowing  the  body  to 
form  only  a  part  of  the  connecting  circuit  from 
side  to  side,  as,  for  instance,  by  standing  on  the 
ground  and  touching  one  side  of  a  circuit  while  a 
ground  exists  on  the  other  side. 

The  severity  of  a  shock  depends  upon  the  amount 
of  current  passing  through  the  body.  This  current 
depends  upon  the  voltage  of  the  circuit  and  the 
completeness  of  contact.  It  is  possible  to  receive  a 
fatal  shock  from  a  125-volt  circuit  under  certain 
conditions,  which  are  unusual,  however. 

The  circuits  in  use  on  the  South  Works  plant 
[South  Chicago  plant  of  the  Illinois  Steel  Company], 
in  the  order  of  their  danger,  are  as  follows : 

Transmission  circuit  to  Buffington. — This  is  a  20.- 
000-volt.  three-phase,  alternating-current  circuit.  It 
is  extremely  dangerous.  No  work  should  ever  be 
done  upon  this  circuit  or  upon  any  apparatus  con- 
nected to  it  unless  it  is  absolutely  certain  that  the 
power  has  been  cut  off.  With  such  a  hish  voltage 
the  ordinary  precautions,  such  as  standing  on  an 
insulator,  or  wearing  insulated  gloves,  are  of  no 
value.  No  lineman  should  ever  climb  the  poles  car- 
r^'ing  this  circuit,  and  no  attendant  should  attempt 
to  adjust  apparatus  used  for  the  control  of  this 
circuit,  without  special  instructions  from  the  chief 
electrician.  If.  through  any  accident,  a  line  should 
become  crossed  with  this  transmission  line,  or  the 
transmission  line  itself  should  become  broken,  no 
work  must  be  attempted  until  it  is  absolutely  certain 
that  power  has  been  cut  off  from  both  ends  of  the 
high-tension  line.  This  is  an  extremely  dangerous 
circuit,  and  caution  in  its  care  cannot  be  urged  too 
strongly. 

The  series  arc  circuits  come  next  in  order  of  dan- 
ger. These  carry  direct-current  voltages  to  as  high 
as  5.OCO  volts,  depending  upon  the  number  of  lamps 
burning.  These  circuits  are  generally  "dead"  dur- 
ing the  day.  At  night  there  is  very  little  work  to 
be  done  in  connection  with  the  circuits,  but  occasion- 
ally it  becomes  necessary  to  adjust,  or  possibly  to 
change  a  lamp.  None  but  experienced  men  should 
attempt  this  work.  The  greatest  danger,  with  a 
voltage  as  high  as  this,  arises  from  a  possibility  of 
grounds.  The  leakage  alone  from  the  circuit  to 
ground  may  cause  death.  Whenever  it  is  necessary 
for  the  proper  attendant  to  do  work  on  a  live  series 
arc  circuit  he  should  adopt  every  possible  precau- 
tion. The  lamp  should  he  cut  off  by  means  of  the 
switch.  This  does  not  isolate  the  lamp  from  thf> 
circuit,  however,  an^  the  attendant  should  not  touch 
the  lamp  unless  he  is  standing  on  a  dr^''  box  or  other 
insulating  platform.  Before  taking  hold  with  either 
hand  he  should  touch  the  parts  upon  which  he  in- 
tends to  work  gentlv  with  the  tips  of  his  fingers, 
to  make  sure  he  will  receive  no  shock.  In  other 
words,  he  should  approach  the  work  with  gre:it 
caution. 

The  2  200-volt  feeders  from  ihe  alternating-cur- 
rent station  come  next  in  order  of  danger,  and  the 
same  general  precnutions  should  be  exercised  in 
handling  these  circuits  as  with  the  series  arc  circuits. 

I  This  is  a  reprint  of  a  little  pannlilet  oreparcd  by 
^^r-  E.  E.  Clark  for  the  information  of  cmploves  of  *'>" 
•^Vctrical  deoartments  of  the  Illinois  Steel  Company.  Mr. 
Clark,  who  i^  assisfaut  gereral  sunerinfendent  of  the  works 
at  South  Chicago,  is  an  electrical  engineer.  The  pamphlet 
was  prepared  for  the  u^e  of  oractical  men.  and  difFcult  teinw 
h.-ive  been  avoided.  Belipving  that  it  will  be  of  valu''  tn 
other  practical  men  than  those  emoloved  by  th"  IMifni.;  Ste'-l 
Comnany.  the  Wrstem  Electrician  sought  and  obtained  per- 
mission   to  republish   it. 


The  voltage  is  sufficiently  high  to  cause  instant  death 
to  one  making  reasonably  good  contact  with  both 
sides  of  the  circuit.  Each  circuit  has  three  wires, 
with  2,200  Aolts  from  any  one  wire  to  either  of  the 
other  two.  If  one  wire  is  broken,  there  may  still 
be  2,200  volts  across  the  other  two.  Circuits  are 
"live"  day  and  night.  The  insulation  on  the  wires 
cannot  be  depended  upon  to  protect  a  man  from 
shock.  When  working  on  a  pole  carrying  these 
circuits  a  man  maj'-  be  seriouslj^  shocked  simply  by 
touching  the  insulated  covering  while  he  is  sitting 
on  a  cross-arm,  especially  if  the  pole  and  wire  are 
wet.  Never  work  on  one  of  these  circuits  "live" 
without  special  instructions  from  the  chief  elec- 
trician. 

The  i.ioo-volt  incandescent  circuits  come  next  in 
order  of  danger.  The  same  instructions  hold  true 
with  reference  to  these  circuits  as  for  the  2,200- 
volt  feeders. 

The  440-volt.  alternating-current  power  feeders 
should  be  handled  with  great  care;  the  pressure  is 
sufficiently  high  to  cause  "severe  shocks,  which  may 
be  fatal  under  certain  conditions.  An  experienced 
man  may  handle  these  circuits  while  they  are  live 
if  he  uses  proper  precautions,  but  it  is  very  much 
better  to  cut  off  the  power  when  possible.  The  cir- 
cuit must  not  be  handled  while  live  except  by  special 
instruction  from  the  foreman  in  charge  of  the  work. 

The  250-volt  direct-current  power  circuits,  under 
ordinary  conditions,  are  not  likely  to  cause  death 
by  shock,  but  the  same  precaution  should  be  ob- 
served in  handling  these  circuits  as  in  handling  those 
of  higher  voltage,  not  only  to  avoid  possible  iniury 
from  shocks  and  burns,  but  to  form  habits  of  pre- 
caution in  handling  wires. 

There  are  many  special  conditions  which  make 
any  electrical  work  dangerous.  Even  telephone  or 
signal  wires  may  become  crossed  with  high-tension 
wires  and  become  charged  with  danger.  It  is  not 
possible  to  explain  in  detail  all  such  possible  cases, 
hut  it  is  to  be  noted  that  experienced  workers  arc 
always  "afraid." 

It  might  be  mentioned  that  care  should  be  taken 
not  to  "open"  or  "break"  the  shunt  field  of  a  motor 
in  such  a  way  as  to  allow  the  inductive  discharge  to 
cause  shock.  The  arc  which  is  drawn  when  opening 
a  shunt  field  is  caused  by  a  high  induced  electro- 
motive force,  and  will  cause  just  as  serious  a  shock 
as  any  other  high  voltage. 

Bunis.— This  class  of  injur\'  frequently  accom- 
panies _  injun.'  by  shock,  though  it  is  possible  to  re- 
ceive injury  by  burn  even  where  no  shock  is  ex- 
perienced. Such  cases  consist  in  the  iniured  one 
coming  in  contact  with  an  electric  arc.  The  most 
usual  cause  of  an  unexpected  electric  arc  is  a  short- 
circuit.  This  may  be  caused  in  many  ways.  A  line- 
man may  get  his  pliers  across  from  side  to  side  of 
the  circuit ;  he  may  allow  a  wire  to  drop  across : 
he  may  bring  two  sides  of  a  circuit  in  contact  with 
each -other  without  knowing  that  they  are  of  opposite 
polarities,  or  while  thinking  they  are  dead.  The  re- 
sulting arc  may  burn  him  seriouslj'.  The  only  way 
(o  avoid  these  accidents  is  to  avoid  the  short-cir- 
cuits. The  man  working  on  the  circuits  should  never 
tnke  any  step  unless  he  has  full  knowledge  of  what 
the  results  may  be.  Knowing  the  danger,  he  should 
take  no  chances.  Most  such  accidents  arise  from 
carelessness  or  lack  of  caution. 

A  frequent  cause  of  arcs  is  the  opening  of  a 
switch  carrying  a  large  amount  of  current,  an  op- 
eration, especially  if  the  voltage  is  high,  which  may 
burn  a  man's  hand.  Also,  arcs  are  caused  bv  closing 
switches  on  circuits  where  repair  work  has  been 
done  and  the  line  left  short-circuited.  The  trouble 
usually  appears  at  switches  and  causes  them  to  be 
destroyed   with  violent  arcing. 

Flashcs.--A  most  annoying,  though  not  deadlv. 
danger  exists  in  the  exposure  of  the  delicate  nerves 
of  the  eye  to*  the  intense  light  of  an  electric  arc. 
Tt  .seems  needless  to  warn  men  against  deliberately 
looking  at  an  arc,  but  inasmuch  as  the  iniury  to  the 
eye  docs  not  manifest  itself  for  several  hours,  it  is 
perhaps  not  out  of  place  to  give  warning  to  all 
electrical  workers  that  they  should  not  underestimate 
this  danger.  Never  look  at  an  intense  light  except 
with  adequate  protection  to  the  eyes,  such  as  is 
afforded  from  heavy  blue  or  black  glasses. 

Most  flashes  are  received  at  the  time  of  an  un- 
expected arc.  To  3void  this  danger,  protect  the 
eves  as  much  as  possible  by  turning  them  away  when 
there  is  a  possibilitv  of  an  arc. 

Falls. — When  a  lineman  or  other  electrical  worker 
IS  engaged  at  some  point  where  a  fall  would  be 
dangerous,  he  should  be  esneciallv  careful  not  to 
receive  even  slight  shocks.  The  surprise  of  a  sud- 
den shock,  even  though  the  shock  itself  is  light,  mav 
cause  an  unconscious  contraction  of  the  muscles, 
winch  mav  precipitate  a  man  from  a  position  other- 
wise secure. 

Care  of  !njurcd.~A  man  who  has  been  iniured 
by  shock  may  bccnme  unconscious.  Frequently  he 
may  be  resuscitated  bv  the  application  of  the  rules 
W  the  resuscitation  of  persons  apparently  drowned. 
The  prmcipal  object  of  these  rules  is  to  establish 
artificial  respiration.  Every  electrical  worker  should 
familiarize  himself  with  these  rules.  In  general,  the 
proper -course  is  to  place  the  shocked  man  upon  his 
back  with  something  under  his  shoulders  to  raise 
his  chest.  By  taking  hold  of  the  wrists  of  the  pa- 
tient and  alternately  pressing  his  arms  to  his  chest 
nnd  raising  them  over  his  head,  air  will  be  forced 
alternately  out  of  and  into  the  lungs.  This  should 
be  continued  for  two  or  three  hours,  if  need  be,  at 
the  rate  of  about  t6  times  per  minute. 

The  man  should  be  remove^l  to  thf;  hospital,  how- 
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ever,  as  quicklj'  as  possible  and  placed  under  the 
care  of  a  physician. 

In  case  a  flash  has  been  received,  it  may  not  be- 
come painful  until  several  hours  later,  at  which  time, 
however,  the  pain  may  be  very  severe.  To  avoid 
suffering,  seek  the  advice  of  a  physician  immediately 
after  receiving  the  flash,  even  though  the  eyes  do 
not  seem  painful.  In  this  case,  as  in  all  others  of 
injury,  the  man  should  report  at  once  to  the  hospital. 

Precautions  to  Be  Observed. — Avoid  working  on 
live  circuits  as   much   as  possible. 

Where  the  power  has  been  cut  off  by  opening  a 
switch  located  some  distance  from  where  the  work 
is  being  done,  always  place  a  sign  oil  the  switch 
stating  that  men  are  working  on  the  line. 

When  the  work  is  completed,  remove  the  sign. 
No  man  except  the  man  who  placed  it  should  ever 
remove  such  a  sign. 

Never  close  a  switch  without  full  knowledge  con- 
cerning the  circuit  and  why  the  switch  was  opened. 

Never  handle  electric  wires  while  standing  or  sit- 
ting in  a  wet  place  without  extra  precaution  to  ob- 
tain insulation  from  ground. 

In  handling  any  circuit  known  to  be  live  use  only 
one  hand.  It  is  best  to  keep  the  other  hand  behind 
the  back.  The  most  dangerous  shocks  arc  those 
from   hand   to   hand. 

So  far  as  possible,  treat  all  circuits  as  though 
they  were  live,  even  though  you  believe  them  to  be 
dead. 

Be  cautious  and  alert  at  all  times  and  under  all 
conditions. 


Curling-iron    and    Cosmetic    Heater  for 
Theater  Dressing  Rooms. 

The  effort  to  reduce  theater  hazards  to  the  mini- 
mum on  the  part  of  owners,  managers  and  insur- 
ance companies  has  made  a  demand  for  electric 
curling-iron  and  grease-paint  heaters  so  as  to  en- 
able gas  to  be  eliminated  from  stage  dressing  rooms. 
In  addition  to  its  previous  product  in  this  line  the 
Simplex  Electric  Heating  Company  of  Cambridge, 
Mass.,  has  recently  brought  out  a  new  type  of  com- 
bined   grease-paint    and    curling-iron    heater,    which 
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is  shown  in  the  accompanying  picture.  While  it  is 
a  combination  device,  the  heating  of  the  grease 
paint  is  independently  controlled. 

The  grease-paint  heater  is  divided  in  two  sections 
and  forms  the  top  of  the  device  and  is  controlled  by 
a  quick-opening  switch  on  the  left  side.  The  curl- 
ing iron  is  inserted  at  the  right  side  and  the  current 
is  automatically  turned  on  or  off  by  the  action  of 
putting  in  and  removing'  the  curling  iron.  Hooks  are 
provided  for  hanging  the  curling  iron  when  out  of 
use.  Tlie  apparatus  is  finished  in  polished  nickel  and 
is  mounted  on  enamel  slate  and  arranged  to  fasten 
to  a  standard  outlet  box  or  on  the  wall  as  ordered. 
This  product  is  the  result  of  the  co-operation  of  an 
expert  theater  electrician.  George  A.  McCurdy  of 
New  York  and  the  company's  engineers,  and  has 
been  installed  in  several  theaters. 


Death  of  Jesse  Spalding. 

Jesse  Spalding,  a  pioneer  lumber  dealer  of  Chicag("> 
and  at  one  time  president  of  the  Chicago  Union 
Traction  Company,  died  at  his  home,  1709  Prairie 
.Avenue,  Chicago,  on  March  17th.  He  had  been  in 
poor  health  for  some  years  and  it  is  thought  his 
death  was  caused  from  worry  over  the  recent  critical 
illness  of  his  wife.  At  the  time  of  his  death  Mr. 
Spalding  w'as  president  of  the  Spalding  Lumber 
Company,  and  his  business  interests^  Included  hold- 
ings in  several  lar.ge  banks  of  Chicago.  He  had 
been  active  in  municipal  affairs,  having,  under  the 
administration  of  Mayor  Coivin,  when  the  city  treas- 
ury was  practically  empty,  served  for  three  years 
as  chairman  of  the  council  finance  committee.  In 
iSgg,  when  the  Lhiion  Traction  Company  obtained 
control  of  the  systems  previously  operated  by  the 
North  Chicago  and  West  Chicago  companies,  Mr. 
Spalding  became  its  president  and  remained  in 
charge  until  May  28.  1900.  when  ill  health  forced 
him  to  retire. 

Mr.  Spalding  was  horn  in  Pennsylvania  67  years 
ngo  and  spent  much  of  his  early  life  in  raftin.g  logs 
down  the  Susquehanna  River.  When  it,  years  of 
age  he  was  buying  logs  for  himself  and  later  estab- 
lished a  sales  yard  In  Chicago  at  Lumber  and  Twelfth 
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Streets.  It  was  partly  through  his  efforts  that  the 
ship  canal  was  built  across  the  peninsula  from  Stur- 
geon Bay  to  Lake  Michigan,  thereby  shortening  the 
lumber  route  to  Chicago  by  150  miles. 

Surviving  Mr.  Spalding  are  a  widow  and  four 
children,  Mrs.  R.  L.  McElwel,  Mrs.  G.  H.  Harris, 
Mrs.  H.  H.  Walker  and  Charles  F.  Spalding.  The 
funeral  took  place  on  March  19th  from  the  Grace 
Episcopal  Church.  The  honorary  pallbearers  were 
J.  Ogden  Armour,  Marshall  Field,  Robert  T.  Lin- 
coln, James  H.  Eckels,  Franklin  i\'IcVeagh,  Thomas 
Murdoch,  A,  A.  Sprague,  John  J.  Mitchell,  Erskine 
M.  Phelps,  Charles  E.  Dyer  and  James  M.  Donald.    ■ 
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Electrical    Legislation  Pending   in   Con- 
gress. 

The  result  of  the  continued  unsatisfactory  service 
which  is  being  rendered  to  the  patrons  of  the  tele- 
phone by  the  Chesapeake  and  Potomac  Telephone 
Company  has  been  the  introduction  of  a  bill  before 
Congress  for  the  purpose  of  granting  a  charter  to 
a  new  company,  to  be  known  as  the  District  Tele- 
phone Company,  which  Is  to  render  service  at  a  cost 
of  not  exceeding  %:i6  a  year  for  private  residence 
telephones  and  $48  for  public  offices. 

A  joint  resolution  has  been  presented  for  the  pur- 
pose of  directing  the  Secretary  of  the  Navy  to 
make  a  thorough  test  of  the  Cobham  obliterator  and 
recorder  of  wireless  telegraphy,  designed  to  obliter- 
ate all  forms  of  wireless  communication,  with  se- 
lective transmission  during  obliteration,  within  a 
range  of  100  miles,  and  said  to  destroy  all  forms 
of  electrically  controlled  and  operated  torpedoes, 
mines,  and  so  forth,  and  which,  it  is  further  asserted, 
is  practically  adapted  to  naval  and-  coast  defense 
use,  with  a  new  system  of  Inverted  wireless  trans- 
mission extending  the  art  of  wireless  telegraphy  to 
a  greater  range  of  attainment  and  greater  distance 
of  transmission,  with  less  power  than  heretofore 
ever  attained.  For  this  purpose  the  sum  of  $5,000 
may  be  appropriated. 

Senator  Galllnger  has  Introduced  a  bill  to  regulate 
the  use  of  telegraph  wires  in  the  District  of  Colum- 
bia, wherein  it  is  provided  that  all  telegraph  poles 
and  their  attached  wires  not  the  properly  of  the  Dis- 
trict and  which  are  now  standing  within  the  limits 
of  the  District  shall  be  removed,  with  a  certain 
named  list  of  exceptions,  the  work  of  removal  to 
be  done  under  the  direction  of  the  commissioners, 
who  are  given  the  power  to  notify  any  telegraph 
companies  who  are  now  or  may  at  any  time  here- 
after be  located  in  the  District  to  lay  the  conduits 
necessary  for  the  compliance  with  the  requirements 
of  the  bill,  the  work  to  be  done  as  expeditiously 
as  possible. 


Fireproofing  at  St.  Louis  Exposition. 

Exhibitors  are  requested  to  notice  that  fabrics  for 
use  at  the  St.  Louis  World's  Fair  for  decorative  pur- 
poses. Including  burlaps,  lace  curtains,  stage  acces- 
sories or  canvas  for  oil  paints  shall  be  rendered 
fire-resisting  by  thoroughly  impregnating  the  fabric 
with  a  strong  solution  containing  tungstate  of  soda 
and  at  least  one  of  the  following-named  chemicals : 
Phosphate  of  ammonia,  sulphate  of  ammonia,  boric 
acid,  borax. 

Sufficient  quantity  of  the  chemicals  must  remain 
In  the  fabric  to  render  the  fabric  satisfactorv  when 
submitted  to  the  following  test :  First,  chemical 
must  not,  when  dry.  be  liable  to  dust  out  bv  rubbing: 
second,  when  article  is  nasscd  through  flame  at  a 
speed  slow  enough  to  carbonize  the  fabric,  the  orod- 
ucts  of  destructive  distillation  are  not  readily  in- 
flammable :  third,  carbonized  fabric,  after  second 
treatment,  shall  not  glow  when  i.gnited  in  Bunsen 
or  alcohol  flame,  after  being  removed  *from  the  flame. 


9  COMMUNICATION. 

Thawing  Ice  in  Water  Pipes  by  Electric 
Heat. 

To  the  Editor  of  the  Western  Electrician: 

We  notice  in  your  issue  of  even  date  some  ref- 
erence made  to  the  nosslbility  of  thawing  frozen 
water  pipes  by  electric  current.  Thinking  that  It 
might  interest  your  readers,  we  will  mention  that 
about  two  weeks  ago  we  thawed  out  an  eight-inch 
cast-iron  main  that  was  frozen  un.  During  Sunday, 
while  W'C  were  shut  down  for  a  few  hours,  w^e  con- 
nected one  of  our  direct-current  generators  to  con- 
venient fire  hvdrants  and  turned  on  i.Soo  amneres 
at  10  volts  without  rheostat  of  any  kind.  We  simply 
regulated  the  speed  of  our  waterwheels  until  we 
got  the  required  amperes,  leaving  the  voltage  to  be 
what  it  might,  -\fter  running  for  a  few  minutes 
we  found  that  our  conductors  were  not  equal  to 
i.Soo  amperes,  so  we  reduced  to  1,400,  at  which  we 
ran  for  about  55  minutes,  when  the  water  came. 
The  total  length  of  water  main  in  circuit  was  about 
600  feet.  E.  Peterson. 

Manager   Crookston  Water  Works,   Power   and 

Light  Company. 
Crookston,  Minn.,  March  19,  1904. 


Tesia  Split-phase  Motor. 

The  suit  of  the  Westlnghouse  Electric  and  Manu- 
facturmg  Company  against  the  Mutual  Life  Insur- 
ance Company  of  New  York  and  H.  C.  Mandeville 
brought  to  recover  for  alleged  infringement  by  the 
defendants  of  Tesla  patents,  Nos.  311,559  and  511- 
560,  has  been  decided  in  favor  of  the  complainant 
1  he  infrmgement  complained  of  was  brought  about 
by  the  use  by  the  defendants  of  an  alternating  split- 
phase  motor  in  a  recording  wattmeter,  the  infring- 
ing  apparatus  used  being  the  Gutman  meter.  Judge 
Hazel,  ni  his  opinion,  filed  in  the  United  States  Cir- 
cuit Court  for  the  Western  District  of  New  York 
on  final  hearing,  says  that  the  defense  is  "want  of' 
patentability,  non-infringement  and  anticipation." 

The  first  claim  of  patent  No.  511,559  relates 
broadly  to  the  method  and  extent  of  retardation  of 
the  phase  of  the  current.  The  second  claim  refers 
specifically  to  the  method  of  accomplishing  in  the 
electric  currents  a  difference  of  phase.  The  claims 
of  patent  No.  511.560  refer  particularly  to  the  ap- 
paratus for  effecting  the  object  of  the  process  of 
patent  511,559,  and  specify  the  devices  constituting 
the  split-phase  motor  with  a  single  circuit.  The 
construction  adopted  by  the  court  is  as  follows : 

"By  the  method  and  means  therein  described 
Tesla  dispensed  with  one  of  the  line  circuits,  and 
was  able  to  run  the  motor  by  means  of  alternating 
currents  from  a  single  original  source.  This  was 
accomplished  by  means  which  retarded  the  phases 
of  the  current  in  all  circuits,  or  so  varied  the  rela- 
tive resistance  of  the  motor  circuits  as  to  maintain 
the  necessary  difference  in  phase  in  the  currents. 
Such  utilization  of  a  single  original  source  by  thus 
splitting  a  single  current  into  two  currents  was  an 
Improvement  of  great  practical  value." 

Of  the  contention  that  the  patents  were  invalid 
because  anticipated  by  the  admitted  publications  of 
Prof.  Galileo  Ferraris  on  April  22.  1888,  In  Turin, 
Italy,  Judge  Hazel  says:  "Upon  careful  considera- 
tion of  the  proofs  I  have  arrived  at  the  conclusion 
that  the  actual  date  of  the  Tesla  inventions  is  prior 
to  this  publication  and  that  the  ijatents  were  not 
void  for  anticipation.  According  to  the  evidence, 
Tesla  conceived  his  invention  in  his  laboratory.  No. 
8g  Liberty  Street,  New  York  city,  and  completed 
the  same  in  the  month  of  September,  1887.  He 
made  disclosure  thereof  to  others  during  the  fall 
of  1887." 

Judge  Hazel  concludes  with  the  statement  that 
the  defendant  has  failed  to  establish  any  of  the 
.grounds  upon  which  complainant's  right  to  sue  for 
infringement  depends,  and  the  complainant  is  there- 
fore entitled  to  a  decree  in  the  usual  form,  with 
costs   and   disbursements. 


Trolley  Contact  Spring. 

Judges  Lurton,  Severns  and  Richards  of  the 
United  States  Circuit  Court  of  Appeals  of  the  Sixth 
Circuit  have  rendered  a  decision  sustaining  the  va- 
lidity of  the  eighth  claim  of  the  Anderson  patent 
No.  412,155,  covering  improvements  in  electric  trol- 
ley wheels.  The  eighth  claim  bears  directly  on  the 
metallic  conducting  brushes  between  the  hub  of 
the  trolley  wheel  and  the  trolley  frame.  The  suit 
was  that  of  the  General  Electric  Company  versus 
the  International  Specialty  Companj',  in  an  appeal 
from  the  Circuit  Court  of  the  United  States  for  the 
Eastern  District  of  Michigan,  which  held  that  in 
the  defendant's  structure  the  metallic  conducting 
brushes  do  not  bear  upon  the  hubs  of  the  trolley 
wheel,  but  are  placed  between  the  trolley  frame 
and  the  end  of  the  journal  or  bearing  of  the  trolley 
wheel,  and  do  not,  therefore,  infringe  the  Anderson 
patent.  This  decision  Is  now  reversed,  and,  in  the 
opinion  rendered,  the  Court  of  .appeals  says  In  part: 

"The  defendant's  device  In  the  present  case  is 
essentially  the  same  as  that  which  we  had  held  to 
be  an  infringement  in  the  Star  Brass  Works'  case. 
The  conducting  brushes  are  metallic,  they  bear  upon 
the  ends  of  the  hub  and  not  the  periphery  of  the 
luib  or  wheel,  connect  it  with  the  trolley  harp  or 
frame,  and  are  placed  -in  a  protected  position  within 
the  harp  or  frame.  *  *  *  Nothing  has  been  pre- 
sented to  us  upon  this  hearing  which  would  justify 
a  reversal  of  our  holding  in  the  Star  Brass  Work'; 
case,  that  the  eighth  claim  is  valid,  and  since  we 
are  satisfied  that  there  is  no  essential  difference 
between  the  defendant's  structure  and  that  before 
us  in  the  Star  Brass  Works  case,  we  must  sustain 
the  charge  of  infringement." 


Hiccoughs  Cured  by  Electricity. 

Electricity,  it  is  said,  has  been  applied  successfully 
for  the  cure  of  hiccoughs.  Frank  Green,  a  student 
In  the  life  class  of  drawing  at  the  Trenton  School  of 
Industrial  Art,  Trenton,  N.  J.,  was  the  patient,  and 
after  three  dav's'  sufferin.g  with  the  maladv  he  was 
in  a  much  weakened  condition.  Then  a  friend  sug- 
gested the  use  of  electricity',  and  a  light  current  was 
applied  to  Green's  body.  An  improvement  was  noted 
and  the  strength  of  the  current  was  increased.  Fi- 
nally, upon  applying  a  sudden  shock,  the  hiccoughing 
ceased,  and.  according  to  the  newspaper  account, 
the  cure  was  complete. 


The  Association  of  Railway  Telegraph  Superin- 
tendents will  hold  its  annual  meeting  this  year  in 
Indianapolis.  Ind..  on  Tune  i.5th  and  i6th.  The  head- 
quarters will  be  at  the  Hotel  English. 
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Central  States   Long-distance   Tele- 
phone Merger. 

A  consolidation  of  all  Independent  long-distance 
telephone  companies  operating  in  Ohio,  Indiana, 
Illinois  and  Missouri,  forming  a  chain  from  Cleve- 
land to  St.  Louis,  is  the  promised  result  of  a  meet- 
ing held  in  Indianapolis  on  March  19th  by  a  number 
of  tlie  most  prominent  Independent  telephone  men 
in  the  Central  States.  The  formulating  of  plans 
and  llie  discussion  of  means  to  the  proposed  merger 
look  place  in  executive  session,  but  it  was  given  out 
that  an  arrangement  had  been  agreed  upon  between 
the  various  Independent  companies  whereby  they 
will  use  each  other's  Imes  for  long-distance  service 
iu  other  states,  and  that  when  necessary  short  con- 
necting lines  will  be  built  so  as  to  put  into  effect 
tlie   co-operative   service. 

It  is  understood  that  the  United  Slates  Telephone 
Company  of  Cleveland,  over  whose  lines  the  traffic 
of  numerous  Independent  telephone  companies  is 
carried  on,  is  backiug  the  plan,  although  the  idea 
was  first  conceived  by  Mr.  S.  P.  Sheerin  of  Indian- 
apolis, who  called  the  meeting.  The  principal  com- 
panies to  the  merger  are  the  United  States  Tele- 
plione  Company,  the  Pittsburg  and  Allegheny  Tele- 
phone Company,  the  New  Long-distance  Telephone 
Company,  the  Cuyahoga  Telephone  Company  of 
Cleveland,  the  Citizens'  Telephone  Company  of  Co- 
lumbus, Ohio,  the  United  Telephone  Company  of 
Bluffton,  Ind.,  the  Indianapolis  Telephone  Company 
and  the  Kinloch  Telephone  Company  of  St.  Louis. 
It  is  now  pretty  generally  believed  that  the  forma- 
tion of  the  Indianapolis  Telephone  Company  re- 
cently was  the  preliminary  step  in  the  merging  of 
the   cbmpanies   named   for   the  purposes    in    view. 

The  following  representative  telephone  men  at- 
tended the  meeting  and  after  its  close  were  the  guests 
of  the  officials  of  the  New  Long-distance  company 
at  dinner  at  the  Columbia  Club:  Maxime  Reber, 
James  B.  Hoge  and  F.  S.  Dickson  of  Cleveland. 
James  E.  Brailey  of  Toledo,  C.  M.  Foster,  C.  H. 
Ledlie,  Breckinridge  Jones,  W.  D.  Orthwine,  Au- 
gust Gehner,  W.  F.  Nolker,  Philip  Stock.  J.  I. 
Drummond,  Philip  Scanlon,  H.  L.  Reber,  W.  H. 
Bas.sett.  E.  B.  Denison,  W.  R.  McCanne  and  D. 
W.  Pitman  of  St.  Louis,  J.  D.  Powers,  J.  A.  Arm- 
strong, M.  TetH  and  M.  R.  Brailey  of  Louisville, 
J.  C.  Splain  of  Pittsburg.  Flugh  Dougherty  of  Bluff- 
ton,  C.  F.  Ramsey  of  Crawfordsville,  S.  P.  Sheerin 
and   H.   B.    Sales   of   Indianapolis. 


Western  Telephone  Company. 

The  annual  meeting  of  the  Western  Telephone 
and  Telegraph  Company,  successor  of  the  old  Erie 
company,  was  held  in  Jersey  City,  N.  J.,  last  week. 
The  annual  report  of  the  directors  for  the  year 
ended  January  31,  1904,  showed  gross  earnings  of 
$1,238,221,  as  compared  with  $1,304,210  for  the  pre- 
ceding year.  The  net  income  was  $699,631.  an  in- 
crease of  $25,782  over  1902-03.  Dividends  of  $640,- 
coo  were  paid,  leaving  a  balance  of  $59,631.  Pres- 
ident Fish  stated  that  the  year  showed  satisfactory 
growth  in  all  the  controlled  companies.  The  num- 
ber of  exchanges  operated  by  the  Cleveland,  the 
Northwestern,  the  Southwestern  and  the  Wisconsin 
companies  at  the  end  of  the  vear  was  .306,  and  the 
exchange  stations  numbered  132,337.  The  close  of 
the  year  showed  91,847  miles  of  toll  wire,  and  the 
total  new  construction  work  during  the  year  re- 
quired $2,546,659.  The  sale  of  the  Michigan  Tele- 
phone Company,  whose  stock  was  principally  owned 
by  the  Western,  has  not  affected  the  company,  says 
Mr.  Fish,  as,  the  securities  have  not  been  rated  as 
having  any   specific   value. 


Telephones  Used  for  Gambling  Pur- 
poses. 

A  crusade  against  gambling  is  in  progress  in  Chi- 
cago. As  one  feature  of  it  the  police  demand  that 
the  Chicago  Telephone  Company  discontinue  tele- 
phone service  to  persons  making  books  on  the  races. 
This  demand  has  been  met  by  the  following  state- 
ment from  General  Manager  Hibbard  of  the  com- 
pany :  "We  will  remove  all  telephones  which  are 
used  for  gambling  purposes,  but  we  want  the  city 
of  Chicago  to  take  the  responsibility,  as  we  have  no 
proof  that  the  telephones  are  being  used  for  gam- 
ijliug  purposes,  and  'will  take  them  out  only  on  the 
order  of  the  police."  Tliis  statement  is  intended  to 
notify  the  city  officials  that  they  will  be  held  re- 
sponsible in  case  any  of  the  telephone  subscribers 
sue  the  telephone  company  for  damages  for  the  cut- 
ling  off  of  the  telephone  service,  .\ssistant  Chief 
Schuettler  is  said  to  have  been  given  a  list  of  500 
telephones  which  arc  being  used  for  obtaining  race 
results. 


The  Missouri  and  Kansas  Telephone  Company  has 
reduced  the  rates  in  Kansas  City,  Mo.,  to  $3.50  a 
month  for  unlimited  individual  service;  unlim- 
ited selective  signal  service,  party  line.  $2.50  a 
month;  unlimited  party-line  service.  $2  a  month : 
limited  nickel-in-the-slot,  minimum.  $1.50  a  month. 
Ten  years  ago  business  houses  paid  $120  a  year  and 
-residences,  $72. 


Telephone   News  from   the    Northwest. 

The  Windom  (Minn.)  Mutual  Telephone  Com- 
pany has  decided  to  raise  rates  to  $2  a  month  for 
business    connections. 

The  Clearwater  (Minn.)  Telephone  Company  has 
increased  its  capital  stock  from  $10,000  to  .'^25,000 
and   will   extend   its   lines  through  the   county. 

A  consolidation  of  the  Minnesota  Mutual  Tele- 
phone Company,  the  White  Bear  Telephone  Com- 
pany and  the  Maple  Leaf  Telephone  Company,  all 
operating  in  adjacent  territory  near  Rush  City, 
.Minn.,  is  being  negotiated. 

The  Farmers'  and  Merchants'  Telephone  Com- 
pany of  .\rlington,  Minn.,  has  been  formed,  and  a 
local  exchange  will  be  installed  with  a  line  running 
to   CSreen  Isle  and   other  points. 

The  Milton  (N.  D.)  Telephone  Company  has  in- 
corporated with  $10,000  capital.  A  line  will  be  built 
to  Olga  and  later  to  Soper  and  other  towns. 

The  Vought-Berger  Company  of  La  Crosse,  Wis., 
manufacturer  of  telephone  apparatus,  may  remove 
to  Minneapolis  or  St.  Paul.  Capitalists  of  the  Twin 
Cities  are  negotiating  for  the  business  and  may  re- 
move the  plant  to  a  location  in  the  Midway  district 
and  expand  the  business. 

The  Thompson.  Caldwell  and  Wilson  Telephone 
Company  will  connnence  work  on  its  new  system 
at  Brookings,  S.  D..  at  once.  Several  rural  lines 
will  also  be  put  in. 

The  Twin  City  Telephone  Company  is  considering 
plans  for  building  a  telephone  line  from  Minneapolis 
to   Waverly,   Minn. 

The  telephone  companies  of  Western  Iowa  and 
South  Dakota  are  talking  of  forming  a  long-distance 
circuit  between  Sioux  Falls.  Mitchell  and  Yankton, 
S.   D.,  and   Sioux  City,   Iowa. 

A  local  telephone  company  has  been  organized  at 
Sheyenne,  N.  D.,  and  a  local  system  will  be  installed. 

.\  franchise  has  been  granted  at  Newton,  Iowa,  to 
the    Reasnor    Telephone    Company. 

The  Polk  City  (Iowa)  Telephone  Company  has 
incorporated   with   a   capital   of  $3,000. 

The  Iowa  Telephone  Company  has  moved  its  head 
offices  from  Davenport  to  Des  Moines. 

J.  R.  Adamson  of  Broken  Bow  was  granted  a 
franchise  at  Ravenna,  Neb.,  for  an  Independent  tele- 
phone system. 

The  independent  Mutual  Telephone  Company  of 
Otlertail  County  has  been  organized.  A  line  will  be 
built  connecting  Underwood  and  Dalton.  Minn. 

,A  telephone  franchise  has  been  granted  at  Bow- 
bells,  N.  D.,  to  G.  L.  Bickford  and  others.  R. 


has  500  subscribers,  with  35  miles  of  line  and  two 
exchanges.  It  operates  in  Rome,  Hartsgrove,  Wind- 
sor, Trumbull.  Harpersville,  Thompson  and  Arm- 
strong. So  far  there  has  been  no  competition  from 
the  Bell  company.  The  officers  are:  President, 
Robert  Marro ;  secretary,  L.  W.  Lee ;  treasurer.  J. 
V.  Wilson ;  manager,  E.  W.  Hunt.  C. 


Indiana  Telephone  Items. 

The  following  telephone  companies  w'ere  incorpo- 
rated last  week:  Camden  Co-operative  Telephone 
Company,  Camden  and  in  Carroll  Cotmty,  U.  T. 
Tcsh ;  Coffman-Heller  Telephone  Company,  Center 
Township,  Hancock  County,  Luther  Newhouse ;  Ter- 
hinie  Co-operative  Telephone  Company,  Terhune 
and  in  Boone  County.  L.  A.  'King;  Mexico  Home 
Telephone  Company,  Mexico  and  throughout  Miami 
County.  H.  C.  Strong. 

The  Cumberland  Telephone  Company,  operating 
in  Southern  Indiana,  has  granted  free  toll  service 
in  Harrison.  Floyd  and  Crawford  Counties.  The 
lines  between  the  principal  cities — Carrydon,  New 
Albany  and  Evansville — were  kept  busy  the  first  day 
under  the  new  and  liberal  arrangement.  Turns  were 
taken  like  going  to  mill.  The  new  arrangement  is 
regarded  as  a  great  convenience  and  has  already 
popularized  the  Cumberland  company  among  a  large 
number  of  patrons. 

The  Home  Telephone  Company  of  Logansport  is 
obliged  to  purchase  an  additional  switchboard  to 
increase  the  capacity.  Already  the  company  has 
let  the  contract  to  lay  a  number  of  additional  cable 
lines.  The  company  has  already  connected  up  a 
dozen  or  more  village  and  town  exchanges  and  a 
score  more  are  applicants.  These  village  exchanges 
each  have  from  150  to  200  farmer  lines  and  the 
service  afforded  is  proving  so  satisfactory  that  every 
small  exchange  in  the  Home  company's  large  terri- 
tory is  seeking  connection.  These  branches  will  he 
taken  on  as  fast  as  cable  lines  can  be  constructed. 

F. 


Ohio  Telephone  Notes. 

Without  solicitation  the  Cuyahoga  Telephone 
Company  of  Cleveland  has  secured  more  than  125 
new  subscribers  since  the  new  switchboard  was  in- 
stalled, and  if  is  believed  that  within  a  reasonable 
time  its  business  will  be  doubled.  This  will  add 
materially  to  the  business  of  the  United  States 
Telephone  Company  also,  since  the  Cuyahoga  secures 
more  business  of  this  kind  than  any  of  the  other 
connections.  Reports  of  officers  of  the  Cuyahoga 
company  for  February  show  the  gross  earnings  a 
little  less  than  for  January,  but  the  surplus  was 
slightly   larger,  being  $5,488.51. 

The  Monlpelier  Telephone  Company  of  Mont- 
pelier.  Ohio,  has  notified  the  secretary  of  state  of 
an  increase  of  capital  stock  from  $15,000  to  $50,000. 

The  Brown  County  Telephone  Company  of  George- 
town has  been  incorporated  with  a  capital  stock  of 
$20,000  by  O.  E.  Bare,  W.  J.  Marshall,  H.  C.  Lan- 
don.  G.  Bambach  and  John  C.  Martin. 

The  Hartsgrove  Citizens'  Farmers'  Association  has 
had  an  interesting  experience  in  the  telephone  line. 
It  was  organized  to  be  operated  on  the  mutual  plan, 
each  member  being  entitled  to  one  telephone  and 
the   expense   divided   pro   rata.    The   company   now 


Michigan  Telephone  Matters. 

The  annual  meeting  of  the  Union  Telephone  Com- 
pany's stockholders,  which  has  just  been  held  at 
Alma  received  reports  from  the  secretary  and  man- 
ager wdiich  show  the  company  to  be  in  excellent 
financial  condition  and  business  to  be  rapidly  on  the 
increase;  At  present  the  company  owns  over  1.700 
miles  of  toll  lines  and  has  over  4,000  subscribers. 
The  officers  elected  for  the  ensuing  year  are  as  fol- 
lows:  President.  S.  E.  Parkill,  Owosso;  vice-presi- 
dent, James  P.  Gibbs.  Ithaca ;  secretary,  J.  H.  Fil- 
dew.  St.  Johns;  treasurer,  G.  S.  Ward.  Alma;  gen- 
eral manager  W.  J.  Melchers,  Alma.  Representatives 
were  in  attendance  from  Ithaca,  St.  Louis.  St.  Johns. 
Vestaburg.  Shepherd,  Edraore,  Owosso,  Merrill  and 
Mt.   Pleasant. 

The  last  of  the  old  Detroit  Telephone  Company's 
wires  have  been  removed  from  the  downtown  streets 
of  Detroit,  and  the  Michigan  Stale  Telephone  Com- 
pany, successor  to  the  Michigan  Telephone  Company, 
will  abandon  some  of  the  conduits  and  wires.      W. 


State  Supervision  of  Telephone  and 
Telegraph  Companies. 

A  public  hearing  was  recently  given  by  the  legis- 
lali\e  connniltee  on  mercantile  affairs  of  the  jNIassa- 
chusetts  Legislature,  at  wdtich  the  bills  of  Senator 
Callender  and  Representative  Dietrick  were  thor- 
oughly discussed.  The  bills  provide  that  the  Board 
of  Gas  and  Electric  Light  Commissioners  shall  have 
general  supervision  of  all  companies  engaged  in  the 
transmission  of  intelligence  by  electricity,  shall  make 
all  necessary  investigations  thereof,  and  shall  keep 
itself  informed  as  to  the  compliance  of  the  companies 
with  the  provisions  of  law.  Other  sections  provide 
for  the  making  of  complaints  as  to  the  prices 
charged  and  service  rendered ;  preventing  of  increase 
of  rates  without  consent  of  board  and  after  public 
hearing,  and  the  furnishing  of  information  by  the 
company  as  to  rates,  service  and  other  incidents  in 
its  business. 

Senator  Callender  in  favoring  his  bill  recounted  the 
history  of  the  legislative  fight  that  has  been  made 
in  past  years,  beginning  with  1898,  when  the  great 
fight  was  made  to  gain  control  over  these  companies. 
He  said  that  the  use  of  the  telephone  was  first  a 
luxury,  later  a  convenience  and  now  a  great  public 
necessity.  He  stated  that  he  did  not  propose  to 
introduce  evidence,  but  that  the  petitions  that  had 
been  signed  and  the  facts  in  the  case  he  would  let 
speak  for  themselves.  Representative  Dietrick  went 
over  the  same  ground.  A.  \\^  Chamberlain  and 
W.  H.  Hammond  also  spoke  in  favor  of  the  bills. 
L.  A.  Goudy  of  the  Northeastern  Telephone  Com- 
pany of  Portland,  Me.,  was  the  principal  telephone 
man  to  support  Ihe  bill.  He  believed  that  Massachu- 
setts should  have  supervision  and  control  over  the 
telephone  and  telegraph  companies,  as  it  does  over 
the  other  public-service  corporations. 

In  opposition,  the  principal  speakers  were  V.  S. 
Sears,  representing  the  Fall  River  Automatic  Tele- 
phone Company  and  the  New  Bedford  .Automatic 
Telephone  Company ;  Robert  McKay  of  the  Globe 
Automatic  Telephone  Company  of  Chicago,  and  Mr. 
Hall,  representing  the  Bell  company.  Both  Mr. 
Sears  and  Mr.  McKay  said  that  they  did  not  oppose 
the  general  provisions  of  the  bill,  but  they  objected 
to  the  sections  providing  that  competing  companies 
may  not  enter  the  field  already  occupied  in  a  town 
without  the  consent  of  the  mayor  and  aldermen  or 
board  of  selectmen.  They  did  not  oppose  an  inves- 
.  tigalion  of  the  telephone  companies  or  a  commission 
to  supervise  them,  hut  did  object  strongly  to  the 
limiting  of  competition.  Mr.  Hall  slated  that»there 
was  no  reason  for  state  supervision.  The  rates,  he 
said,  had  been  constantly  reduced,  mistakes  in  an- 
swering calls  were  reduced  to  a  minimum,  and  as 
regards  incorrect  charges,  he  said  that  his  com- 
pany's system  was  such  that  if  incorrect  charges 
did  occur  the  company  was  the  loser  and  not  the 
subscriber. 

Arthur  Lord  appeared  in  opposition  as  counsel 
representing  the  telegraph  interests.  He  said  that 
as  far  as  the  telegraph  companies  are  concerned 
there  is  no  call  for  such  legislation.  Omitting  Ihe 
press  and  the  bankers  and  brokers,  less  than  one  per 
cent,  of  the  public  are  users  of  the  telegraph,  so  the 
public  at  large  is  not  interested  in  the  matter. 


Bell  Output  for  February. 

The  American  Telephone  and  Telegrapli  Com- 
pany's instrument  ouljiut  statement  for  the  second 
month  of  the  current  year  exhibits  a  lighter  net 
output  than  for  the  corresponding  period  of  1903 
or  1902.     Comparisons  are  appended : 

February;  1904.  1903.  1902.         igoi. 

Gross  output 84,402         91.S44         95.5^4         73.310 

Returned 37.093         35.188         30,855         26,144 

Neloutput 47,309  56.656  58.729  47.166 

January  i  to  March  i 

Grossoutput 175,046  22l,6Si  182,996  139.358 

Returned 73.947  78,474  71.651  51.910 

Net  output 101,099       143.207       111.345         87.448 

Total  under  rental  Mar.  1... 3,880,616    3,293.527    2,637,355    2,040,264 


March  26,  1904 
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Two  Methods  of  Giving    Toll    Service   in 

Connection    with    Automatic 

Exchanges. 

By  Chakles   S.   Winston. 

Altliough  many  men  assert  their  belief  tliat  the 
automatic  telephone  exchange  is  the  exchange  of 
the  future,  and  that  the  automatic  switchboard  is 
destined  to  replace  the  manually  operated  board,  I 
think  all  will  agree  that  toll  service  cannot  be  ex- 
tensively furnished  without  the  aid  of  human  in- 
telligence at  the  central  office.  The  necessity  of  re- 
cording the  exact  duration  of  a  toll  conversation,  the 
arranging  for  the  proper  charge  and  the  multitude 
and  varying  steps  which  must  be  taken  in  order  to 
reach  the  person  called  for  will,  at  any  rate,  prevent 
the  "hello  girl"  from  becoming  a  museum  curiosity. 
It  is  the  purpose  of  this  paper  to  describe,  as 
briefly  and  as  simply  as  possible,  the  methods  of 
operation  of  the  circuits  which  were  installed  during 
the  last  year  by  the  Kellogg  Switchboard  and  Sup- 
ply Company  in  toll  boards  built  for  use  in  connec- 
tion with  the  automatic-exchange  apparatus  of  the 
Automatic  Electric  Company  at  Dayton,  Ohio,  and 
at  Grand  Rapids,  Mich.  As  these  two  exchanges 
are  the  first  ones  of  any  considerable  size  to  employ 
automatic  switchboards,  a  new  field  of  toll  work 
was  opened  up  by  them,  and  the  matter,  therefore, 
appears  to  be  one  of  much  interest. 

The  automatic  exchange  at  Grand  Rapids  is 
adapted  to  numbers  requiring  four  movements  of 
the  subscriber's  dial,  giving  a  capacity  for  some- 
thing less  than  10,000  lines.  In  order  to  make  some 
of  the  terms  that  it  will  be  necessary  for  me  to 
use  in  this  description  intelligible,  it  may  be  stated 
that  the  automatic  switchboard  as  at  present  devel- 
oped, is  essentially  a  trunking  system.  At  Grand 
Rapids  each  subscriber's  line  terminates  at  the  cen- 
tral office  m  a  switching  device  termed  a  first  se- 
lector, the  function  of  which  is,  in  response  to  the 
first  movement  of  the  subscriber's  dial,  to  continue 
his  line  through  a  trunk  line  leading  to  a  second 
switch,  termed  a  .second  selector.  This  is  in  a  group 
corresponding  to  the  particular  thousand  in  which 
the  called  subscriber's  number  exists.  The  second 
movement  of  the  subscriber's  dial  operates  the  sec- 
ond selector  and  continues  the  line  connection 
through  a  trunk  leading  to  a  third  switching  de- 
vice, called  a  connector.  The  connection  is  thus 
continued  to  the  group  of  hundreds  corresponding 
to  the  second  digit  in  the  called  subscriber's  number. 
The  third  movement  of  the  dial  operates  this  con- 
nector to  pick  out  the  group  of  tens  in  which  the 
called-for  subscriber  belongs,  and  the  fourth  move- 
ment causes  the  connector  to  select  the  proper  unit, 
thus  completing  the  connection  with  the  called  sub- 
scriber's line. 

Each  line  at  Grand  .Rapids  upon  entering  the 
exchange  passes  through  the  main  distributing  frame 
and  then  through  a  cut-off  jack  located  in  a  so-called 
switching  section  in  the  toll  room,  to  the  first  con- 
nector. 

The  dial  on  the  telephone  set  of  each  subscriber 
in  the  automatic  exchange  has,  in  addition  to  the 
10  holes  ordinarily  furnished  and  marked  consecu- 
tively from  o  to  9,  one  marked  "Toll."  Whenever 
a  subscriber  desires  a  toll  connection  he  will  place 
his  finger  in  this  extra  hole  and  turn  the  dial.  By 
so  doing  he  will  operate  the  •  first  selector.  The 
operation  of  this  selector  will  establish  a  connection 
between  the  subscriber's  instrument  and  the  first  of 
a  number  of  recording  trunk  lines  which  is  not  in 
use.  Each  recording  trunk  line  ends  in  a  lamp  and 
jack  at  a  position  of  the  toll  board  termed  the  "re- 
cording operator's  position."  When,  then,  the  au- 
tomatic subscriber  turns  his  dial,  as  stated  above,  a 
circuit  is  established  from  his  telephone  to  the  re- 
cording operator's  position.  If  the  subscriber  were 
calling  a  second  automatic  subscriber,  he  would, 
after  making  the  proper  movement  of  his  dial,  press 
the  ringing  button,  thus  grounding  one  side  of  the 
line  and  operating  a  relay,  which  would  cause  current 
from  generator  to  pass  out  over  the  line  of  the 
called  subscriber  and  ring  the  bell  of  that  subscriber. 
In  the  case  of  a  call  for  toll,  the  subscriber  will 
press  the  ringing  button  in  the  same  manner,  but 
the  result  of  his  act  will  not  be  the  same.  Instead 
of  closing  a  circuit  for  generator  current,  a  relay 
at  the  recording  operator's  position  will  be  operated 
and  a  lamp  lighted,  thus  attracting  the  attention  of 
the    recording   operator. 

In  front  of  this  latter  operator  are  located  a  cer- 
tain number  of  plugs  adapted  to  use  in  connection 
with  the  recording  trunk  lines.  In  response  to  the 
lighting  of  the  trunk  lamp  the  recording  operator 
will  insert  one  of  these  plugs  into  the  trunk  jack 
and,  after  throwing  a  listening  key,  obtain  from  the 
subscriber  the  information  necessary  for  establishing 
the  connection.  She  will  then  write  the  information 
obtained  on  a  ticket,  pass  it  to  a  toll-line  operator 
and  tell  the  subscriber  to  hang  up  his  receiver  and 
wait  until  called.  The  hanging  up  of  his  receiver 
restores  his  line  to  its  normal  condition,  so  that  he 
is   free  to  receive  or  send   other  calls. 

Each  toll-line  operator's  position  is  provided  with 
a  certain  number  of  cord  circuits,  one  plug  of  each 
circuit  being  adapted  for  use  in  connection  with  a 
multiple  or  answering  jack  of  a  toll  line,  and  the 
other  in  connection  with  a  multiple  jack  of  a  toll 
trunk  line  leading  to  the  switching  section.  This  lat- 
ter trunk  termirTates  in  a  plug  which  may  be  con- 
nected with  any  local  line  by  inserting  it  into  the 
cut-off  jack  of  the  line  at  that  section.  To  state  this 
in  another  way:    Each  toll  line  is  multipled  through 


the  toll  sections  as  in  ordinary  manual  practice,  and 
one  side  of  each  toll  operator's  cord  circuit  is  adapted 
to  use  in  connection  with  these  jacks.  These  toll 
trunk  lines  terminate  in  plugs  on  the  toll-switching 
section,  and  connection  may  be  made  between  any 
automatic  subscriber's  line  and  any  trunk  line  by 
inserting  the  plug  of  the  latter  into  the  jack  of 
the  former. 

As  soon  as  the  toll  operator,  as  described  above, 
receives  the  ticket  from  the  recording  operator,  which 
will  give  her  the  name  and  address  of  both  the 
calling  and  the  called  parties,  she  will  iusert  one 
of  the  plugs  which  is  adapted  to  toll  service  into 
a  jack  of  the  desired  toll  line  and  call  the  person 
who  is  wanted.  When  the  toll  operator  succeeds 
in  finding  the  desired  person  at  the  toll  station,  she 
will  speak  over  an  order  wire  to  the  operator  at  the 
switching  section,  give  to  this  operator  the  number 
of  the  automatic  subscriber  who  previously  called 
for  toll,  and  receive  in  return  the  number  of  the 
trunk  line  which  is  to  be  used  for  the  connection. 
The  toll-line  operator  will  then  insert  the  plug  cor- 
responding to  the  toll  plug  already  in  the  toll-line 
jack  into  a  multiple  jack  of  the  designated  trunk; 
and  the  switching  operator  will,  after  testing  the 
cut-off  jack  of  the  automatic  line  and  finding  it 
free,  insert  the  toll-trunk  plug  into  it.  The  toll- 
line  operator  will  immediately  assume  charge  of  the 
connection  and  ring  the  automatic  subscriber.  When 
he  answers  she  will  tell  him  to  make  a  movement 
of  his  dial,  after  which  she  will  allow  the  conversa- 
tion to  begin.  The  reason  for  making  this  request 
requires  explanation.  According  to  my  understand- 
ing, at  the  end  of  conversation  between  two  auto- 
matic stibscribers  the  apparatus  at  the  exchange  is 
restored  to  its  normal  position  when  the  calling 
subscriber  hangs  up  his  receiver,  he  thereby  placing 
temporary  ground  upcn  both  sides  of  the  line  simul- 
taneously to  bring  about  this  result.  As  the  called 
subscriber  makes  no  movement  of  his  dial  before 
conversation,  his  instrument  is  not  in  a  position  to 
ground  the  line  when  he  replaces  the  receiver.  In 
the  case  of  a  toll  connection,  however,  the  automatic 
subscriber  is  called  from  the  toll  board,  and  as  his 
instrument  must  perform  the  clearing-out  function, 
it  is  necessary  first  to  place  it  in  condition  to  do 
this  by  a  preliminary  movement  of  the  dial.  Con- 
nected in  series  across  the  automatic  end  of  each  cord 
circuit  are  the  windings  of  a  double-wound  relay, 
the  inside  terminals  of  which  are  connected  to 
the  un.grounded  side  of  battery.  Whenever  ground 
is  applied  to  either  or  both  sides  of  a  line 
to  which  a  cord  circuit  is  connected,  this  relay 
will  be  energized  and  a  lamp  displayed.  This  lamp 
serves  as  a  disconnect  signal  and  enables  the  sub- 
scriber to  signal  the  operator  by  pressing  the  ringing 
key.  thus  placing  a  ground  on  one  side  of  the  line, 
or  if  his  dial  has  previously  been  moved,  to  give  a 
clearing-out  signal  by  hanging  up  his  receiver. 

At  the  termination  of  a  conversation  the  operator 
receives,  therefore,  a  double  disconnect  signal — the 
falling  of  a  clearing  drop  in  the  toll  side  of  the  cord 
and  the  lighting  of  a  lamp  in  the  automatic  side. 
The  act  on  the  part  of  the  toll  operator  of  removing 
the  automatic  plug  from  the  toll  trunk  jack  will 
light  a  lamp  associated  with  the  toll-trunk  plug  at 
the  switching  section,  and  the  operator  at  this  sec- 
lion  will  remove  the  connection. 

Except  for  the  fact  that  the  toll-line  operator 
makes  out  the  ticket  herself,  the  steps  which  it  is 
necessary  to  take  in  establishing  and  removing  the 
connection  wdien  a  person  at  a  toll  station  calls  for 
an  automatic  subscriber  is  the  same  as  described 
above,  after  the  toll-line  operator  receives  the  ticket 
from  the  recording  operator.  In  establishing  such 
a  connection  the  recording  operator  plays  no  part. 

It  will  be  noted  from  the  above  description- that 
during  a  conversation  between  a  toll  and  an  auto- 
matic subscriber,  the  connection  normally  exist- 
ing between  the  automatic  subscriber's  station  and 
the  automatic  exchange  is  broken  at  the  switching 
section,  and  therefore  the  multitude  of  contacts  in 
the  talking  circuit  and  the  bridges  always  present 
across  the  talking  circuit  during  conversation  between 
two  automatic  subscribers  are  removed.  There  is, 
therefore,  no  inherent  reason  why  excellent  toll  serv- 
ice should  not  be  furnished. 

While  the  Dayton  toll  board  is  similar  in  many 
respects  to  the  one  at  Grand  Rapids,  there  are  many 
radical  differences  between  them.  At  Dayton  the 
dials  are  not  provided  with  special  holes  for  calling 
toll,  but  a  certain  number  is  used,  in  order  to  reach 
the  long-distance  board.  With  this  exception,  the 
subscribers  at  the  two  places  will  notice  no  difference 
in  the  steps  which  are  necessarj-  in  order  to  obtain 
a  toll  connection.  However,  at  Dayton  there  is  no 
switching  section,  and,  although  an  automatic  sub- 
scriber desiring  a  toll  connection  is  first  placed  in 
communication  with  a  recording  operator,  who.  after 
obtaining  the  necessary  information  for  making  out 
a  ticket,  requests  him  to  hang  up  his  receiver,  yet 
conversation  takes  place  through  the  automatic  ex- 
change apparatus,  the  toll  operator  calling  the  auto- 
matic subscriber  by  means  of  a  dial  similar  to  the 
ones  furnished  the  subscribers.  One  dial  is  fur- 
nished for  each  operator's  positioii,  and  a  key  in 
each  cord  circuit  enables  the  dial  to  be  used  in 
connection   with   any  one. 

The  disconnect  signal  is  received  at  the  toll  board 
in  the  same  manner  as  at  Grand  Rapids.  If,  howj- 
ever,  the  automatic  subscriber  did  not  move  his 
dial  when  requested  to  do  so  by  the  _  operator,  ar- 
rangement is  made,  by  means  of  which  a  ground 
is  momentarily  placed  upon  the  trunk  line  and  the 


automatic  subscriber's  apparatus  thus  restored  to  its 
normal  position  when  the  operator  takes  down  the 
connection.  This  feature  makes  it  impossible  for 
a  subscriber's   line  to  be  held   up. 

A  summing  up  of  the  advantages  of  each  system 
is  hardly  necessary,  as  they  are  evident.  Suffice  it 
to  say,  however,  that  the  Grand  Rapids  system  is 
by  far  the  better,  as  a  talking  circuit  not  loaded 
down  with  bridges  is  furnished  and  the  duties  of 
the  operators  are  similar  to  those  of  operators  in  the 
most  up-to-date  toll  systems.  The  Dayton  board  is 
preferable  in  one  respect.  As  a  switching  section 
and  cut-off  jacks  are  not  required,  the  initial  cost 
of  the  equipment  is  less  than  that  of  a  system  similar 
to  the  one  at  Grand  Rapids. 


GENERAL  TELEPHONE  NEWS. 

The  annual  meeting  of  the  American  Telephone 
and  Telegraph  Company  will  be  held  in  New  York 
city  on  March  29th. 

All  bids  for  a  telephone  franchise  have  been  re- 
jected by_  the  general  board  of  cnuncilmen  at  Cov- 
ington, Ky.,  and  the  franchise  will  again  be  adver- 
tised. 

The  Kansas  City  Home  Telephone  Company  has 
applied  to  the  City  Council  of  Argentine  for  a  20- 
year  franchise  to  build  and  maintain  a  telephone 
system  in  that  city.  A  rate  of  $60  a  year  for  busi- 
ness telephones  and  $30  a  year  for  residences  is 
proposed. 

Crossed  telephone  wires  are  said  to  have  caused 
a  bell  to  ring  repeatedly  in  the  National  Bank  at 
EInora,  Ind.,  just  at  the  time  when  burglars  were 
at  work  in  the  building.  Evidently  thinking  it  a 
burglar  alarm,  the  robbers  ran  away.  The  safe 
had  been  drilled  and  nitroglycerin  and  a  fuse  had 
been  inserted. 

It  is  announced  that  the  Grant  County  Telephone 
Company  of  Silver  City.  New  Mexico,  will  build  a 
long-distance  telephone  line  to  the  different  mining 
camps,  situated  in  the  Burro  Mountains.  This  com- 
pany now  has  an  extensive  telephone  system,  extend- 
ing to  all  the  leading  mining  camps  and  towns  in  the 
southwestern  part  of  New   Mexico. 

The  Independent  Telephone  Company  has  been 
incorporated  in  Hanford.  Cal.,  by  H.  L.  McGubbin, 
C.  P.  Carrasco  and  J.  Mills,  with  a  capital  stock 
of  $25,000.  It  is  the  intention  of  the  company  to 
do  a  general  telephone  business  and  to  construct  a 
line  running  from  Lemoore  to  Hanford,  a  distance 
of  10  miles.  Ihe  he^.:!quarters  of  the  company  are 
at  Lemoore,  Cal. 

The  Commercial  Union  Telephone  Company  has 
been  organized  at  Troy,  N.  Y.,  for  the  purpose  of 
taking  over  |the  business  of  several  Independent 
companies  doing  business  in  that  section,  and  the 
company  plans  to  greatly  extend  its  J)usiness  with- 
out delay,  taking  in  the  territory  as  far  cast  as  North 
Adams,  Pittsfield  and  Springfield,  Mass.,  and  on  the 
north  as  far  as  Plattsburg.  N.  Y.  The  company  also 
plans  to  make  further  extensions  during  the  coming 
years.  The  Independent  companies  of  Troy,  Sara- 
toga Springs  and  Glens  Falls  are  included  in  the 
consolidation.  Among  the  directors  of  the  new 
concern  is  Edward  Davis  of  Philadelphia. 

On  account  of  the  many  changes  which  will  be 
occasioned  by  the  usiial  May  moving,  the  Illinois 
Tunnel  Company  of  Chicago  announces  that  the 
free  service  of  its  automatic  telephones  will  be  ex- 
tended until  -^pril  30th.  A  new  telephone  directory 
will  be  delivered  on  April  4th.  This  directory  will 
contain  the  names,  addresses  and  business  classifica- 
tion of  more  than  2,500  new  subscribers  whose  tele- 
phones have  been  installed  since  issuing  the  last 
directory.  The  company  expects  to  have  10,000 
main-line  telephones  in  service  in  the  business  dis- 
trict at  an  early  date.  The  installation  of  telephone 
extensions  and  private  branch  exchanges  which  pre- 
serve the  secrecy  of  the  service  will  be  begun  by 
May  15,  1904,  insuring,  it  is  said,  25,000  telephone 
connections  by  January  I.   1905. 


MANUFACTURERS    AND    DEALERS, 

The  Automatic  Electric  Company  of  Chicago  an- 
nounces that  the  Citizens'  Telephone  Company  of 
Columbus.  Ohio,  has  increased  the  order  placed 
w  ith  the  former  some  time  ago.  The  original  order 
called  for  complete  automatic  equipment  for  7,000 
stations,  initial  installation.  The  new  order  makes 
the  number  of  stations  to  be  installed  in  the  begin- 
ning 8.000.  The  Citizens'  company  will  erect  a  new 
building  for  the  automatic  exchange,  which  will  be 
designed  especially  for  this  type  of  equipment. 

Those  desiring  some  useful  hints  upon  the  instal- 
lation and  operation  of  interior-telephone  systems 
will  do  well  to  examine  bulletin  No.  149,  recently 
issued  bv  the  Holtzer-Cabot  Electric  Company  of 
Boston.  Mass.  These  systems  are  of  three  kinds,  the 
intercommunicatin.g  system,  the  speakin.g-tube  sys- 
tem and  the  switchboard  system.  The  first  is  wired 
to  enable  each  station  to  make  its  connections  with- 
out the  intervention  of  a  central  operator,  the_  second 
is  used  where  ser\-ice  is  intermittent  and  is  com- 
posed of  a  common  talk-in.g  circuit  for  all  the  tele- 
phones, only  one  conversation  being  possible  at  one 
time.  The  third  system  makes  use  of  a  central 
switchboard  with  operator.  The  bulletin  contams 
practical  information  and  good  diagrams. 
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Advertising.' 

By  Henry  W.  Hart. 

For  the  last  few  days  you  have  been  listening  to 
explanations  of  the  strong  features,  the  salient  qual- 
ities of  the  products  of  our  hous^e.  These  have  been 
pointed  out  by  men  who  have  made  a  special  study 
of  the  particular  conditions  of  which  they  speak. 
Undoubtedly,  much  new  information  has  been 
brought  te  your  attention,  with  which  you  were  be- 
fore not  thoroughly  familiar. 

To  me  has  been  given  the  task  of  proving  that 
100  multiplied  by  10  equals  1,000 — of  attempting 
to  make  the  obvious  interesting,  the  familiar  novel : 
in  short,  to  demonstrate  that  advertising  pays ;  and, 
having  shown  this,  to  indicate,  rapidly  and  briefly, 
the  various  methods  by  which  it  is  made  to  p.ay- 
So  convinced  am  I  that  you  are  thoroughly  familiar 
with  this  great  modern  force,  advertising,  which, 
within  the  last  15  years— yes,  the  last  10  years- 
has  been  so  marvelously  developed,  that  I  feel  al- 
most as  though  I  v/ere  attempting  to  demonstrate 
a  truism.  This  conviction,  however,  will  enable  me 
to  be  brief. 

Does  advertising  pay?  Carefully  compiled  sta- 
tistics, published  by  the  New  York  Tim^s,  show 
that  this  country  alone  spends  one  billion  dollars 
a  year  for  advertising — three  times  the  value  of  the 
wheat  crop,  nearly  five  times  that  of  the  gold  pro- 
duction, and  ID  times  that  of  the  iron  industry. 
There  must  be  some  profit  traceable  to  this  expendi- 
ture, or  it  would  not  be  invested  year  after  year. 
To  show  the  growth  of  general  advertising:  Har- 
pers Magazine,  for  one  month  (October)  in  1864. 
contained  sVi  pages  of  advertising;  in  October,  1SS7, 
it  contained  37  pages  of  advertising,  and  in  October, 
1903,    it   contained    141    pages. 

To  mention  specific  cases  of  profitable  advertising. 
always  more  convincing  than  even  the  most  obvious 
generalities,  the  great  publishing  house,  of  which 
formerly  I  was  associate  editor,  and  later  advertis- 
ing manager,  was,  five  years  ago,  suffering  from 
malignant  dry  rot.  It  was  living  in  its  briUiant 
past — doing  business  on  the  reputation  of  a  name, 
famous  throughout  the  country,  to  be  sure,  but 
doing  little  or  nothing  lo  live  up  to  that  reputation. 
The  result — dry  rot ;  rapidly  falling  far  behind  its 
younger  and  modern  competitors.  Among  other 
things  it  did  not  do,  was  to  advertise  to  any  ap- 
preciable extent.  During  the  last  two  or  three  years, 
however,  this  house  has  been  using  quarter  and  half 
pages  in  the  popular  magazines  at  $250  to  $500  a 
page  per  issue ;  larger  spaces  in  the  music-trade 
journals,  and  great  quantities  of  printed  matter  and 
circular  letters.  I  venture  to  say  that  $50,000  a  year 
is  now  being  paid  for  its  total  advertising  of  all 
kinds.  At  the  same  lime  it  is  rapidly  regaining 
the  foremost  position  among  publishers.  What  bear- 
ing had  the  advertising  on  this  renai^ance?  I  be- 
lieve it  is  both  a  cause  and  an  effect. 

To  merely  mention  well-known  cases  familiar  to 
all  of  us  where  advertising  in  all  its  many  forms 
constitutes  fully  two-thirds  of  the  selling  effort, 
the  Postum  Company,  manufacturer  also  of  grape- 
nuts  and  other  food  products,  spends  as  much  as 
$600,000  annually  advertising  them.  One  million 
dollars  was  spent  last  year  in  advertising  Force. 
Over  $600,000  is  spent  annually  in  advertising  Ayer's 
remedies,  and  over  $1,000,000  in  advertising  Peruna. 
The  cost  for  a  full  page  for  a  single  issue  in  tht. 
Ladies'  Home  Journal  is  $4,000.  The  Procter  & 
Gamble  Company  has  made  a  three-year  contract 
for  a  single  page  in  each  issue,  to  be  devoted  to 
Ivory  soap.  For  this  space  it  will  pay  $4,000  a 
month,  $48,000  a  year,  or  $144,000  for  the  complete 
contract.  This,  of  course,  being  only  a  small  part 
of  its  total  advertising.  Then  there  are  Sapolio, 
Royal  baking  powder,  Omega  oil.  Remington  type- 
writer, Uneeda  biscuit — all  familiar  acquaintances 
surely,  and  made  so  by  advertising. 

These  goods  appeal  to  the  general  public.  But 
among  manufacturers,  who,  like  ourselves,  do  busi- 
ness, not  with  the  general  public  but  with  special 
classes,  the  trades  and  supply  houses,  might  be  men-  ■ 
tioned  an  equal  number  of  well-known  concerns 
made  so  in  great  part  by  advertising — AUis-Chahn- 
crs  Company,  Westinghouse  interests,  Worthington 
Pump  Company,  General  Electric  Company,  the 
Edison  interests,  Peerless  Rubber  Company,  etc. 
If  advertising  did  not  pay,  we  cannot  suppose  for  a 
moment  that  such  concerns  as  I  have  mentioned, 
occupying,  as  they  do,  foremost  positions  in  the 
business  world,  presumably  because  of  far-seeing 
business  acumen,  would  be  false  to  those  business 
principles  in  one  instance,  and  spend  this  money  use- 
lessly. And  we  can  pretty  accurately  gauge  what  is 
being  spent,  beca.use  the  amount  of  space  used,  and 
some  idea  of  the  quantity  of  the  printed  matter  is- 
sued is  made  as  public  as  possible;  and  we  know 
what  space  and  printing  cost. 

Advertising  is  not  an  expense,  but  a  profitable 
investment.  The  three  departments  vital  to  the  de- 
velopment of  any  business  of  to-day  are  the  manu- 
facturing, the  publicity  department  and  the  sales 
department,  all  of  practically  equal  importance  to 
the  business;  each  indispensable  to  the  other.  The 
publicity  or  advertising  department  is  perhaps  more 
closely  allied  with  the  sales  department;  these  two 
working  together  for  the  common  end — the  selling 
of  goods.     The  advertising  preparing  the  way,  sow- 

T.  Paper  read  he  fore  tlie  con  ven  lion  of  manacers  nnd 
salesmen  of  th'-  H.  W.  Tohns-Manville  Company^  in  New 
York  City  on  February  iS.  1004.  Mr,  Hart  is  advertislna 
nianaffer  of  the  company  named. 


ing  the   seed,  as  it  were,   for   the  sales  department. 

Methods  of  advertising  can  be  broadly  divided 
•  into  three  general  classes — trade-paper  advertising, 
printed   matter   and  circularizing. 

Trade-paper  Advertising.— "Constant  dropping  will 
wear  away  even  stone."  Constant  advertising  is 
not  less  potent  to  make  its  impression  even  on  the 
hardened  mind  of  the  purchasing  agent.  The  sin- 
gle drop  has  no  effect  beyond  a  temporary  dampness. 
The  single  ad  is  not  even  damp.  It  is  the  cumulative 
force   of  advertising  that   pays. 

At  a  conservative  estimate,  there  are  100,000  con- 
cerns and  individuals  in  this  country  that  should  be 
buying  some  of  our  goods.  There  are  the  archi- 
tects, the  builders,  the  contractors,  the  railroads  and 
manufacturing  plants  of  all  kinds  classed  as  steam 
users ;  the  engineers,  hardware  dealers,  general 
stores,  automobile  manufacturers  and  owners,  elec- 
trical power  plants,  electrical  railways,  to  mention 
only  a  few  of  the  classifications.  Each  one  of  these 
trades,  professions  and  great  enterprises  has  in- 
numerable journals  devoted  to  its  own  particular 
interests.  And  these  journals  are  subscribed  to, 
paid  for,  and  read  by  the  men  in  these  lines.  And 
the  advertising  pages  are  read  no  less  thoroughly 
and  interestedly  than  the  others.  The  men  that  read 
these  papers  are  the  men  we  want  to  buy  our  goods. 
One  of  the  cheapest  and  best  ways  of  keeping  these 
men  posted  in  regard  to  what  we  have  to  sell  is  by 
printing  the  facts  in  good  big  type  where  they  can- 
not help  but  see  them — and  that  is  in  the  trade 
papers  that  they  read.  Where  there  is  a  babel  of 
tongues,  we  must  speak  loud  to  be  heard,  and  speak 
often  to  be  understood. 

This  is  not  doing  the  work  of  the  salesman ;  it 
is  doing  the  work  the  salesman  should  not  have 
to  do.  It  is  clearing  the  way  for  the  salesman,  so 
that  he  can  do  more  of  the  work  that  shows  on 
the  books — the  actual  selling  of  goods — and  less  of  the 
missionary  or  educative  work  which  is  more  cheaply 
and  more  thoroughly  done  by  proper  advertising. 
If  the  salesman  has  to  spend  a  part  of  his  valuable 
time  doing  this  missionary  work,  he  frequently  can- 
not clinch  the  order  on  the  spot.  But  the  com- 
petitor who  follows  finds  things  in  nice  shape  to 
make  a  sale.  In  other  words,  if  our  salesmen  had 
to  spend  all  their  time  explaining  why  covering  pipes 
and  boilers  saves  coal,  they  would  have  no  time 
to  actually  sell  some  of  our  coverings  made  for 
the  purpose.  The  next  salesman  that  obtained  an 
audience,  however,  would  find  the  prospective  cus- 
tomer already  convinced  of  the  advantage  of  in- 
sulation and  ready  to  hear  about  the  special  covering 
that   would   meet   his    requirements. 

We  must,  therefore,  by  advertising,  prepare  the 
v/ay  fcr  our  salesmen  to  do  business,  and  not  leave 
them  merely  to  prepare  the  way  for  our  competitors' 
salesmen.  Besides  this,  the  largest  selling  force 
could  actually  see  and  interview  only  a  very  small 
percentage  of  the  100.000  possible  customers.  But 
constant  advertising  can.  and  does,  see  and  inter- 
view them  all.  It  is  the  man  known  to  be  inter- 
ested in  our  goods  that  we  want  the  salesman  to 
interview.  Advertising  can  create  this  interest  and 
can   ferret   out  the   interested   man. 

Of  the  thousands  of  trade  papers  published,  50 
of  the  very  best  will  usually  cover  adequately  all 
the  various  interests  that  one  concern  wishes  to 
reach.  And  in  these  50  should  be  used  not  spaces 
two  or  three  inches  square  (the  size  of  a  couple 
of  special-delivery  stamps),  nor  one-eighth  pages, 
the  size  of  a  postal  card,  but  quarters,  halves,  and 
a   few   whole   pages  that  will   really   advertise. 

It  is  sometimes  questioned  whether  advertising  In 
trade  papers  pays.  If  a  man  should  ask.  Does  twice 
2  make  iK>?  3'ou  would  wonder  whether  it  would 
be  possible  for  you  to  explain  to  that  man  just  what 
the  answer  is,  and  why. 

No  business  could  be  done  without  advertising. 
The  printing  of  the  firm's  name  and  a  list  of  the 
goods  on  a  letter  head,  the  hanging  of  a  sign  over 
the  door,  is  advertising,  and  is  the  result  of  the  in- 
stinctive conviction  that  advertising  is  a  necessity. 
If  this  much  advertising  is  good,  more  is  better. 

It  is  impossible  and  unnecessary  to  attempt  always 
to  trace  direct  results  from  periodical  advertising, 
unless  one  is  doing  a  strictlj'  mail-order  business. 
But  I  venture  to  say  that  if  we  stopped  advertising 
rdtogelher,  in  all  trade  papers,  and  sent  out  no  more 
printed  matter,  business  would  fall  off  fullv  one- 
half. 

The  right  kind  of  advertising  costs  money,  but  it 
is  not  expensive,  because  the  returns  in  actual  busi- 
ness are  manyfold.  In  order  to  secure  the  maxi- 
mum benefit  from  advertising  snace.  the  advertising 
"copy"  must  be.  "first  of  all.  of  such  a  nature  that 
it  will  be  immediatelv  noticeable  amoner  the  hun- 
dreds of  other  ads  that  surround  it.  This  is  per- 
haps best  accomplished  by  means  of  some  striking 
design  incorporating  an  original  idea,  which  arrests 
the  reader's  attention.  Having  thus  buttonholed 
the  audience,  your  story  can  be'  told.  And  thi-^ 
story  should  be  such  as  to  hold  the  attention  aroused 
bv  the  striking  idea;  it  should  tell  something  defi- 
nite about  the  goods  advertised;  tell  why  they  are 
better  than  all  the  other  goods  of  the  same  kind, 
and  this,  either  because  they  are  cheaper  or  higher 
srrade.  or  bemuse  thev  possess  some  individual  ad- 
vantage peculiar  to  these  goods  alone.  The  object 
is.  not  to  nrint  your  entire  catalogue  in  a  quarter- 
page  ad,  bul  to  arouse  the  reader's  interest  suffi- 
ciently to_  insure  a  certain  familiarity  with  the  name 
nnd  qualities  of  the  goods  advertised,  or  even  to 
induce  him  to  write  for  further  information. 

Jn   this  connection,   ]eA  pie  quote   from   an   article 


(published  in  the  January  Atlantic  Monthly)  en- 
titled ''The  Psychology  of  Advertising,"  by  Walter 
Dill  Scott,  professor  of  psychology  in  the  North- 
western  University : 

'"There  are  many  advertisements  that  do  not  pay. 
One  man  has  roughly  estimated  that  75  per  cent. 
of  all  advertisements  do  not  pay,  yet  the  other  25 
per  cent,  pay  so  well  that  there  is  scarcely  a  business 
man  who  is  willing  to  stand  idly  by  and  allow  his 
competitors  to  do  the  advertising.  The  expense 
connected  with  advertising  has  increased,  the  com- 
petition between  rival  concerns  has  become  keener, 
and  consequently  the  demand  for  good  advertising 
has   become   imperative. 

"One  of  the  greatest  weaknesses  of  the  present- 
day  advertising  is  found  in  the  fact  that  the  writer 
of  the  advertisement  fails  to  appeal  either  directly 
or  indirectly  to  the  senses.  A  piano  is  primarily  a 
thing  not  to  look  at  or  an  object  for  profitable  in- 
vestment but  it  is  a  musical  instrument.  It  might 
be  beautiful  and  cheap,  but  still  be  very  undesirable. 
The  chief  thing  about  a  piano  is  the  quality  of  its 
tone.  Many  advertisers  of  pianos  do  not  seem  to 
have  the  slightest  appreciation  of  this  fact.  When 
they  attempt  to  describe  a  piano  they  seem  as  men 
groping  in  the  dark.  Their  statements  are  general 
and  meaningless.  As  an  example  of  such  a  failure, 
the    advertisement    of   the    Knabe    piano    is    typical : 

THE  KNABE. 

Its  successful  growth  and  experience  nf  nearly  75  years 
guarantees  to  new  friends  the  greatest  degree  of  tried  and 
tested  EXCELLENCE,  judged  from  any  standooint  of  crit- 
icism or  comparison.  \VM.  KNABE  &  CO. 

New  York.  B.\LTiarORE.  Washington. 

"This  is  a  half-page  advertisement,  but  it  con- 
tains no  illustration,  makes  no  reference  to  tone  or 
to  any  other  quality  of  music,  and  does  not  even 
suggest  that  the  Knabe  is  a  m.usical  instrument  at 
all.  Many  advertisers  describe  the  appearance  and 
durability  of  the  case  or  the  cost  of  the  entire  in- 
strument, but  ordinarily  their  statements  are  so  gen- 
eral that  the  advertisement  could  be  apoHed  equally 
well  to  perfumes,  fountain  pens,  bicvcles,  automo- 
biles, snuff,  or  sausages,  but  would  be  equally  In- 
efficient if  used  to  advertise  any  of  them.  They  do 
not  describe  or  refer  in  any  way  to  the  essential 
characteristics  of  a  piano. 

"The  following  is  a  quotation  in  full  of  an  ad- 
vertisement of  the  Vose  piano,  but  with  the  words 
'sewing  machine'  substituted  for  'piano.*  This  ad- 
vertisement, like  the  one  quoted  above,  contains  no 
illustration,  and  it  will  be  noted  that  there  is  nothing 
in  the  text  which  does  not  apply  equally  well  to  a 
sewing  machine: 

VOSE  SEWING  MACHINES. 

Have   Been   Established  Over  51   Year.s. 
They  are  perfect  examolcs  of  sewing  machine  strength. 
Tlic    Construction  of  the    VOSE    is    the    result  of  fifty  years 
of   dcvricpment    and    thn    application    of  the    highest  mechani- 
cal s^ill  to  the  production  of  each  separate  part. 

By  our  easy  payment  plan,  every  familv  in  mnderate  cir- 
cumstances can  own  a  fine  sewing  machine.  We  allow  a 
liberal  nrice  for  old  instruments  in  exchange,  and  deliver 
(he  sewing  machine  in  your  house  free  of  expense.  You  can 
deal  with  us  at  a  distant  point  the  same  as  in  Boston-  S'*nd 
for  our  descriptive  cataloe  H.  which  gives  full  information. 
VOSE    S:   SONS    SEWING    MACHINE    CO.. 

161    Boylston    St.,  Boston.  Mass. 

"The  head  of  the  publicity  department,  therefore, 
as  the  New  York  Times  says,  must  look  to  these 
matters  of  proper  copy.  He  is  the  first  man  con- 
sulted in  every  new  scheme  of  promotion.  He  is 
Ihe  originator  of  new  ideas.  It  is  because  of  the 
fertility  of  invention  that  he  holds  his  position.  As 
to  his  minor  qualifications,  he  must  know  how  to 
write  English  and  how  to  read  .proof.  He  must 
have  a  thorough  knowledge  of  all  kinds  of  type,  and 
of  the  quality  and  cost  of  papers  and  stocks.  He 
must  know  how  an  ad  is  going  to  look  on  the 
printed  page.  He  must  have  the  same  wide  com- 
prehension of  all  manner  of  illustrations,  though 
he  never  drew  a  picture  or  handled  a  camera  in  his 
life.  He  must  be  able  to  judge  correctly  of  the 
value  of  a  picture  In  advertising  his  business;  its 
Inherent  suitability  to  the  subject;  Its  power  of  at- 
tracting attention.  He  must  be  able  to  conceive 
Ideas  and  designs  of  his  own  and  turn  them  over 
to  the  artist  for  illustration." 

This.  then,  is  the  object  and  the  value  of  trade- 
paper  advertising — to  go  where  as  many  prospective 
customers  as  possible  can  be  reached  and  their  at- 
tention drawn  to  something  we  wish  to  sell  them. 
It  is  a  field,  fruitful  in  the  past,  but  open  to  infi- 
nitely greater  development,  and  one  that  cannot  well 
he  disregarded. 

The  printed  matter  of  a  house.  Issued  to  influence 
trade,  should  be  attractive,  definite,  conclusive,  and 
by  no  means  cheap  looking.  The  first  Impression  of 
a  house  is  often  obtained  from  Its  printed  matter — 
its  catalogue,  most  likely.  First  impressions  are 
lasting,  and  It  is  therefore  well  to  make  them  as 
favorable  as  possible.  A  salesman  would  not  be 
nllowed  to  represent  the  house  In  shabby  and  cheap- 
looking  clothing.  Neither  should  printed  matter  be 
allowed  to  eo  o-.t  poorly  dressed.  It  is  human  na- 
ture  to    hidge    first,    superficially — ^by    externals. 

In  addition  to  catalogues  a  liberal  use  of  en- 
velope enclosures,  folders,  etc..  Is  of  the  greatest 
advantage.  Every  customer,  as  well  as  every  pros- 
pective customer,  should  have  dropped  on  his  desk, 
f^verv  month  at  least,  and  possibly  every  two  week"; 
in  the  season,  some  attractive,  rnnvincing  printed 
matter,  keeping  out  name  favorably  and  pleasantlv 
before  him  at  all  times.  It  is  always  profitable  to 
co-operate  with  the  retail  denlers  and  the  supply 
houses,  In  articles  for  which  a  demand  can  be  created 
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in  part  by  the  display  of  attractive  and  striking 
window  cards,  hangers,   etc. 

I  have  had  the  pleasure  of  submitting  to  your 
individual  consideration  the  annual  report  of  the 
advertising  department,  including  the  factory  print- 
ing plant  and  circularizing  division  for  igoj,  and  it 
will  therefore  be  unnecessary  to  enter  into  detail 
regarding  the  development  of  this  department  during 
the  last  year  and  a  half.  A  mention  of  the  leading 
features,    however,    may     not    be    without    interest : 

In  1902  the  advertising  department  numbered  six 
members.  Today  it  numbers  16.  In  1902  our  printing 
plant  occupied  a  space  of  approximately  10  by  15 
feet.  Today  it  occupies  a  space  25  by  100  feet 
and  executes  100  per  cent,  of  our  printing  orders, 
which  include  catalogues,  fine  color  work,  account 
books,  etc.  With  our  new  cylinder  press  in  opera- 
tion, in  conjunction  with  two  small  jobbers,  the 
factory  printing  plant  has  a  capacity  of  over  1,500,-' 
oco  pieces  of  printed  matter  a  month. 
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will  flank  the  union  building,  and  the  two  will  share 
the  same  resources  of  light,  heat  and  power,  and  will 
be  advantageously  situated  for  mutual  social  benefit. 
These  buildings,  moreover,  which  will  face  on  two 
streets,  are  to  harmonize  in  architecture  as  well  as 
in  function. 

The  representatives  of  the  four  bodies  interested 
as  direct  beneficiaries  and  trustees  of  IVl'r.  Carnegie's 
gift  are  Professor  F.  R.  Hutton,  C.  Wallace  Hunt 
and  J.   M.  Dodge  of  the  American   Society  of  Me- 


current,  standard  line  voltage,  but  one  or  two  of 
the  boats  now  in  use  are  fed  by  a  4,000-volt.  four- 
wire  cable,  which  is  carried  directly  to  the  boat  and 
the  transformers  placed  on  the  boat.  The  lower 
voltage  cables  are  rubber-insulated  and  triple-braid 
waterproof.  The  4,000-volt  cables  are  leaded  and 
armored.  The  transformers  are  sometimes  placed 
on  the  boat  and  sometimes  on  a  pole  near  the  boat, 
usually    the    latter    arrangement. 


Union  Engineering  Building. 

The  project  of  erecting  a  large  building  in  New 
York  city  to  constitute  a  central  home  for  engineer- 
ing is  assured  by  the  following  letter  from  Andrew 
Carnegie  addressed  to  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of 
Mining  Engineers,  the  American  Institute  of  Elec- 
trical Engineers,  and  the  Engineers'  Club : 

New  York  City,  March  n,  1904. 
It  will   give  me  great  pleasure  to  devote,  say,  one  and  a  half 
million  of  dollars  for  the  erection  of  a  suitable  union    home   for 
you  all  in  New  York  City.     With  best  \vishes,  truly  yours, 

Andrew  Carnegik. 

The  three  national  engineering  societies  named 
and  tlie  Engineers'  Club  have  already  taken  action 
for  the  proper  conduct  of  the  magnificent  trust  for 
engineering  created  by  this  letter.  The  requisite 
land  has  been  purchased  by  Mr.  Carnegie,  to  be 
eventually  taken  over  and  paid  for  by  the  engineer- 
ing organizations  named.  The  plot  has  a  frontage 
of  125  feet  on  Thirty-ninth  Street  between  Fifth  and 
Sixth  Avenues.  The  Engineers'  Club  has  already 
purchased  two  lots  on  Fortieth  Street  abutting  the 
lots  for  the  Engineering  Building.  Plans  for  the 
architectural  part  of  the  undertaking  are  already 
under  way.  and  the  architects  will  soon  be  selected.. 
The  existing  property  is  to  be  vacated  July  I,  1904, 
when  the  work  will  be  begun  and  be  pushed  to  com- 
pletion. It  is  hoped  to  have  it  ready  for  occupancy 
in  igo6. 

The  three  engineering  societies  have  a  combined 
membership  of  over  9,000.  and  are  gaining  from  10  , 
to  15  per  cent,  yearly.  They  administer  a  total  an- 
nual income  of  $13.^,000.  and  their  assets  in  property 
and  cash  amount  itrom  $250,000  to  $300,000,  which 
is  being  augmented  bv  gifts  and  subscriptions.  The 
Engineers'  Club  will  occupy  a  separate  building 
immediately  adjoining.  Its  membership  is  about 
1,200,  and  it  administers  a  budget  of  about  $120,000 
a  year. 

The  total  amount  involved  in  the  enterprise  will 
be  not  less  than  $2,500,000.  The  new  building  will 
probably  be  12  stories  in  height,  with  a  frontage  of 


ELECTRICITV    IN    GOLD    DREDGING. — PLANT   IN    OPERATION. 


cbanical  Engineers;  Dr.  A.  R.  Ledoux,  Theodore 
Dwight  and  C.  Kirchoff  of  the  American  Institute  of 
Mining  Engineers  :  Charles  F.  Scott,  Bion  J.  Arnold 
and  Schuyler  S.  Wheeler  of  the  American  Institute 
of  Electrical  Engineers,  and  J.  C.  Kafer,  W.  H. 
Fletcher  and  T.  C.  Martin  of  the  Engineers'  Club. 


Electricity  in  Gold  Dredging. 

By  the  use  of  electricity  in  gold  dredging,  gold- 
bearing  earth  averaging  no  more  than  10  cents  a 
cubic  yard  may  be  worked  over  with  profit.  The 
gold-bearing  soil,  which  is  usually  10  to  50  feet  in 
depth,  is  generally  a  gravel  deposit  left  in  old  river 
channels. 

The  two  types  of  electric  dredges  which  have  been 


The  dredger  digs  its  own  channel,  depositing  the 
soil  which  has  been  worked  behind.  The  soil  is 
elevated  into  a  grizzly  or  similar  screening  device 
where  the  rocks  are  washed  from  the  soil,  the  rocks 
being  delivered  to  the  carrier  that  deposits  them  out 
of  the  way  behind  the  dredger.  The  soil  is  then 
washed  through  shakers  and  rififles,  leaving  the  gold 
deposited  on  saving  tables,  to  be  taken  up  with 
quicksilver,  and  the  worked-over  soil  is  run  out  at 
the  stern  of  the  boat. 

Fig.  I  is  a  picture  of  a  dredge  working  In  a  sand 
pile  and  discharging  onto  the,gravel  pile  in  the  rear. 
Fig.  2  is  a  view  of  one  of  the  bucket  lines. 

A  typical  dredging  outfit  recently  furnished  to  the 
Western  Engineering  and  Construction  Company  by 
the  General  Electric  Company  consists  of  one  50- 
horsepower  motor,  with  controller  and  resistance, 
for  driving  the  bucket  line ;  one  15-horsepower  mo- 
tor, with  controller  and  resistance,  for  operating  the 
winches  (this  apparatus  is  for  working  th^  head 
lines  and  changing  the  direction  of  the  boat  to  suit 
the  work)  ;  one  40-horsepower  motor,  direct-con- 
nected to  a  centrifugal  pump  (this  pump  furnishes 
water  for  washing  the  soil)  ;  one  15-horsepower  mo- 
tor, to  drive  the  stacker  or  conveying  belt  which 
disposes  of  the  stones;  one  15-horsepower  motor,  for 
operating  the  shaking  screens ;  one  30-horsepower 
motor,  for  operating  the  sand  pump  (this  motor  is 
worked  occasionally  when  the  sand  accumulates  too 
thickly  at  the  back  of  the  boat,  and  delivers  it  out 
on  the  rock  pile  through  a  long  pipe),  and  one  three- 
horsepower  motor,  for  operating  a  deck  and  bilge 
pump,  used  for  general  washing  purposes. 

The  buckets  hold  from  three  to  five  cubic '  feet 
each,  five  cubic  feet  being  the  standard  size,  and 
are  operated  at  a  normal  speed  of  22  buckets  a 
minute.  The  dredge  will  dig  from  50,000  to  75, 000 
:ubic  yards   a  month. 


FIG.    2.       ELECTRICITY    IN    GOLD 

125  feet.  It  will  contain  four  or  five  auditoritmis 
of  diiiferent  size — one  seating  from  1,200  to  1,500 
persons — appropriately  equipped  for  scientific  meet- 
ings, lectures  and  demonstrations.  Then  there  will 
be  an  enginering  museum  and  a  noble  library  haU, 
where  all  the  libraries  of  the  societies — some  50.000 
volumes — will  be  united  in  one.  While  these  four 
societies  are  to  have  their  spacious  headquarters  in 
the  new  building,  several  kindred  bodies,  represent- 
ing more  than  5.000  members,  have  already  made 
urgent  requests  for  accommodations  there. 
The    Engineers'    Club    Builcling,    to    be    separate, 


DREDGING. — LINE   OF    BUCKETS. 

used  in  California  secure  the  soil  by  either  lifting 
it  through  centrifugal  pumps  or  by  an  endless  chain 
of  buckets.  The  latter  system  seems  to  be  the  most 
favorable,  and  most  of  the  improvements  seem  to 
be  along  the  line  of  this  type  of  dredger.  A  boat  is 
built  in  a  pit  where -it  is  to  be  operated,  and  the 
necessary  machinery  placed  aboard.  The  pit  is  then 
filled  with  water  to  a  depth  of  from  25  to  40  feet. 
The  boats  are  fed  by  a  cable  about  500  feet  long, 
which  runs  from  the  shore  to  the  boat.  Generally 
these  cables  are  arranged   for  three-phase,  6o-cycle 


One  Way  to  Beat  a  Telephone  Company. 

''One  of  the  telephone  companies  charged  me  a 
quarter  for  service  they  did  not  furnish  la.st  week." 
said  a  man  at  the  Coatcs  House  this  morning,  "but 
I  got  even  w'ith  them." 

"How  did  3'ou  do  It?"  a  man  standing  at  the  desk 
asked. 

"When  I  was  in  St.  Joe  Friday  I  told  a  business 
man  there  I'd  call  him  on  the  telephone  Monday.  I 
arranged  for  him  to  have  his  clerk  say  he  was  out 
of  town  if  he  wanted  me  to  come  up  and  see  him. 
I  called  Monday  and  received  word  that  the  man 
was  out  of  town.  That  was  all  I  wanted  to  know. 
I  went  to  St.  Joe  and  saw  the  man.  The  tele- 
phone company  ser\'ed  me  without  cost.  I  may  have 
'beat'  them  that  time,  but  they  'beat'  me  the  other 
lime.     Now  we're  even." — Kansas  Cit>'  Star. 


The  Fountain  Creek  Telephone  Company  of  East 
Lvnn.  111.,  has  been  incorporated  with  a  capital  of 
$3"4.ooo.  The  incorporators  ar?  W.  A.  Yeazel,  G.  H. 
Wieland  and  H.  H.  Tucker. 


Transformer  Primary  Cut-out. 

An  improved  form  of  a  transformer  primary  cut- 
out, designed  to  protect  the  high-tension  side  of 
transformers,  is  introduced  by  the  Westinghouse 
Electric  and  Manufacturing  Company.  It  is  made 
entirely  of  porcelain,  and  its  form  is  such  that  it 
has  high  insulating  and  arc-breaking  qualities.  The 
plug  to  which  the  fuse  is  attached  projects  between 
the  terminals,  the  upper  end  of  it  rising  well  into 
the   top    of  the  block    and    interposing   an    effective 
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FIG.   I.       CUT-OUT    READY   FOR   MOUNTING. 

barrier,  and  thus  making  it  impossible  to  maintain 
an  arc.  This  fuse  is  ii  inches  in  length,  making  a 
long  break,  and  is  so  placed  that  the  vapors  of  a 
discharge  are  blown  down  and  out  of  the  device 
and  away  from  the  terminals.  Fig.  i  shows  the 
device  complete,  while  Fig.  2  shows  the  fuse  ter- 
minals and  the  plug. 

The  line  wire  is  carried  directly  to  the  top  of  the 
device  and  attached  to  it  as  to  an  ordinary  insulator, 
which  it  thus  displaces.  To  reach  the  terminal  the 
wire  must  be  bent  around  the  edge  of  the  block,  and 
is  so  supported  in  an  angle  between  the  terminal 
post  and"  the  porcelain  case  that  it  cannot  be  loosened 
by  any  swaying  of  the  wire  in  the  wind.  The  plug 
enters    from    the    bottom.     When    it    is    raised    into 


FIG.   2.       CUT-OUT  SHOWING  FUSE  TERMINALS    AND     PLUG. 

place,  a  partial  turn  draws  the  knife  blades  on  the 
plug  into  the  jaws  on  the  block,  preventing  the 
plug  from  dropping  out  or  being  blown  out. 

.Ml  live  parts  are  protected  from  the  weather  by 
the  projecting  edges  of  the  block  and  by  placing 
the  terminals  well  above  its  lower  surface,  with  no 
apertures  in  the  side  or  top.  A  bend  in  the  fuse 
wire  brings  it  into  plain  view  at  all  times,  and  it  is 
thus  possible  to  observe  its  condition  without  remov- 
ing the  plug,  guarding  against  any  liability  of  open- 
ing the  circuit  when  there  is  a  current  upon  the  line. 

The  cut-out  is  fastened  to  the  cross-arm  or  other 
support  by  two  screws,  passing  through  porcelain 
tubes,  which  form  a  portion  of  the  block.  It  has 
a  rated  capacity  of  2,500  volts,  30  amperes.  It  is 
small,  light,  easy  to  install  and  to  re-fuse,  and  prom- 
ises to  be  a  desirable  addition  to  the  assortment  of 
electrical  line  apparatus. 


Street-railway  System  in  Hull,  England. 

The  tramway  system  of  Hull,  England,  is  superior 
in  many  respects  to  that  existing  in  almost  any 
American  city,  says  United  State  Consul  Walter  C. 
Hamm.  It  is  owned  and  operated  by  the  city.  The 
cars  are  double-deckers,  employing  the  overhead  trol- 
ley, and  the  speed  varies  in  different  parts  of  the 
city,  the  maximum  being  12  miles  an  hour.  The 
fare  is  id.  (two  cents)  on  all  lines  and  for  all  dis- 
tances. Speaking  of  the  -system  and  the  interesting 
financial  results  from  the  low  fares,  Mr.  Hamm  says ; 
"During  the  latest  12  months  reported  on  there  were 
10  miles  of  double  track,  or  20  miles  of  single  track 
in  operation.  The  gross  income  was  about  $445,- 
oco;  the  cost  of  operation  about  $233,000,  and  the 
gross  profit,  $212,000.  Deducting  interest  on  the  in- 
\'Ostment  and  the  sinking  sum,  a  net  profit  of  $122,- 
oco,  or  an  average  of  over  $12,000  a  mile  of  double 
track,  went  into  the  citj'  treasury. 

"The  wages  paid  look  low  to  an  American.  Mo- 
tormen  receive  from  $6.75  to  $8.50  a  week,  and  con- 
ductors from  $5  to  $6.50  a  week.  But  it  must  be 
remembered  that  the  house  rents  and  some  kinds  of 
provisions  are  lower  in  England  than  in  most  Amer- 
ican cities.  This  difference  might  make  it  necessary 
to  add  $2  a  week  to  the  wages  of  Hull  motormen 
and  conductors  when  comparing  them  with  the  wages 
of  the  same  class  of  American  workingmen.  But  as 
the  total  wages  paid  on  the  whole  system  was  a 
little  less  than  the  net  profits,  after  deducting  interest 
and  sinking  fund,  it  is  evident  that  wages  could  be 
doubled  and  still  a  small  profit  be  shown." 


Great  Britain. 

London,  March  9. — During  the  last  session  of 
Parliament  a  bill  was  passed  having  for  its  object 
the  facilitation  of  the  application  of  electric  traction 
to  existing  steam  railways.  Under  the  old  condition 
of  affairs,  a  railway  company  wishing  to  apply  elec- 
tricity to  its  system  had  to  make  application  to 
Parliament  by  means  of  a  special  bill,  an  extremely 
expensive  method  of  procedure.  But  the  Railways 
(Electrical  Power)  .A,ct  of  1903  has  changed  all  this. 
Under  this  act  the  usual  parliamentary  notices  have 
to  be  made,  but  after  advertising  the  intentions  of  a 
company,  in  this  w'ay,  an  application  has  to  be  made 
to  the  Board  of  Trade  within  one  month  for  a  pro- 
visional order  under  the  act,  and,  if  this  is  granted, 
a  confirmation  by  the  government  is  all  that  is  re- 
quired to  complete  the  transaction.  A  fee  of  $250 
has  to  be  paid  with  the  application  to  the  Board  of 
Trade. 

The  London  County  Council,  under  whose  juris- 
diction come  all  theaters  in  London,  has  iust 
issued,  through  its  special  committee,  a  revised  list 
of  rules  to  be  observed  in  order  to  prevent  the 
possibility  of  fire  as  far  as  may  be.  They  include  the 
regulation  that  a  properly  qualified  man  must  be 
in  charge  of  all  electrical  installations  in  theaters. 
In  all  temporary  work,  wires  and  cables  must  be 
adequately  and  firmly  fixed,  and  in  all  cases  where 
they  are  within  reach  of  the  public,  they  must  be 
encased.  .Ml  joints  must  be  soldered  and  taped  if 
used  for  more  than  one  week,  and  if  less  than  one 
week  all  wires  larger  than  seven-twenty  S.  W.  G. 
or  its  equivalent,  must  be  soldered.  .AH  circuits 
must  be  subdivided  as  much  as  possible,  no  sub- 
circuit  exceeding  10  amperes.  .Ml  main  switches, 
fuses,  etc.,  which  are  the  property  of  the  electric 
supply  company  must  be  distinguished  by  being  col- 
ored red  with  a  white  band.  .\t  least  one  pair  of 
rubber  gloves  must  be  provided  for  the  use  of  the 
electricians  in  charge  of  the  installation  as  a  precau- 
tion in  the  event  of  high  voltage  occurring,  and 
they  must  be  kept  on  the  stage  switchboard  and  in 
good  order.  At  least  one  bucket^  filled  with  dry 
sand,  must  be  kept  in  some  accessible  position  on 
the  stage  in  readiness  for  use  in  dealing  with  an  elec- 
tric fire,  and  one  must  also  be  kept  in  each  of  the 
intake  rooms.  These  rules,  which  are  evidently  the 
outcome  of  the  public  uneasiness  which  manifested 
itself  here  after  the  Chicago  theater  fire,  have  been 
adopted  by  the  council  and  will  in  future  be  enforced. 

Now  that  a  bill  has  been  introduced  into  Parlia- 
ment having  for  its  object  the  use  of  the  metric 
system  of  weights  and  measures  by  compulsion,  a 
report  has  been  issued  by  the  Colonial  Office  show- 
ing the  replies  which  have  been  received  from  the 
various  British  crown  colonies  and  self-governing 
colonies  in  answer  to  a  request  for  an  expression  of 
opinion  upon  this  matter.  It  may  possibly  be  re- 
membered that  in  1902  a  conference  of  the  colonial 
premiers  was  held  in  London,  and  one  of  the  reso- 
lutions passed  then  was  to  the  effect  that  it  would 
be  advisable  to  adopt  the  metric  system.  The  re- 
plies from  all  the  colonies  above  referred  to,  how- 
ever, would  not  tend  to  show  that  unanimity  of 
opinion  which  might  be  inferred  from  the  passing 
of  the  resolution  in  1902.  Only  some  dozen  are  ab- 
solutely in  favor  of  the  adoption  of  the  system, 
the  large  majority  of  the  remainder  being  doubtful 
or  unwilling  to  move  in  the  matter  until  Great  Brit- 
ain adopts  the  system.  Several  arc  willing  to  take 
up  the  system  conditional  on  some  neighboring  state 
doing  likewise.  Jamaica  and  British  Honduras 
would  wait  until  the  United  States  adopts,  while 
from  Canada  and  a  few  smaller  colonies  no  replies 
have  been  received.  The  bill  introduced  in  the 
House  of  Lords  last  week  is  now  under  considera- 
tion by  a  committee  of  that  House. 

Quite  a  stir  was  created  in  wireless-telegraph  cir- 
cles at  the  end  of  last  week,  when  it  was  stated  in 
the  Times  that  certain  of  the  messages  sent  by  its 
correspondent  at  the  seat  of  the  Russo-Japanese  war 
bad  been  transmitted  over  certain  distances  by  means 
of  the  De  Forest  wireless  telegraph.  But  it  turned 
out  that  this  was  not  so,  and  that  the  messages  in 
question  had  been  sent  by  the  Times'  special  steamer. 
.Apparently,  some  De  Forest  apparatus  is  at  the  front, 
but  as  Mr.  De  Forest  is  not  now  in  England,  little 
information  can  be  obtained.  .An  oflicial  announce- 
ment has  been  made  by  Lloyds'  that  signaling  of 
vessels  at  the  Fastnet  li.ghthouse  will  commence  on 
.April  1st  b)'  means  of  wireless  telegraphy.  The  use 
of  wireless  telegraphy  will  be  between  the  Fastnet 
Rock,  where  the  lighthouse  is,  and  the  mainland, 
in  connection  with  which  diflficulties  have  been  en- 
countered for  man}'  years. 

ITnder  the  Education  Act  of  1903,  the  London 
County  Council  is  to  be  entrusted  with  the  manage- 
ment of  all  educational  matters  in  London,  including 
technical  training,  and  a  draft  scheme  has  been 
drawn  up.  From  this,  however,  it  is  seen  that  all 
the  members  of  the  new  Education  Board  will  be 
members  of  the  London  County  Council,  and  some 
dissatisfaction  is  expressed  that  there  is  not  more 
"outside"  representation  in  the  shape  of  educational 
experts.  A  memorial  has  been  presented  to  this 
effect. 

The  cable  tramways  in  the  south  of  London  are 
to  he  reconstructed  upon  the  conduit  system,  and 
the  County  Council  has  accepted  a  tender  arnpunting 
to  nearly  $500,000  for  this  work.  G. 
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V  New  York. 

New  York,  March  19. — The  utiliation  of  the 
waterpower  at  Niagara  Falls  is  still  an  absorbing 
topic  at  .Albany.  The  cry  against  the  proposals  of 
the  Lockport  and  Ontario  Power  Company  (which 
ha\'e  been  approved  bj'  the  lower  house)  is  no 
longer  on  the  ground  of  preserving  the  beauties  of 
the  falls,  but  against  the  general  principle  of  grant- 
ing an  exclusive  and  perpetual  monopoly  to  the  ap- 
plicants, who,  under  the  measure  now  before  the 
Senate,  maj'  take  unlimited  water  from  the  river 
and  distribute  electrical  energy  to  any  place  in  the 
state  of  New  York.  The  Senate  so  far  has  passed 
a  motion  favorable  to  the  bill  and  at  the  same  time 
has  accepted  a  resolution  from  Senator  Brown  to 
memorialize  the  President  to  enter  into  a  treaty 
with  Great  Britain  to  prevent  further  franchises 
being  granted  for  the  utilization  of  the  waterpower 
of  tlie  Niagara  River. 

The  grounding  of  a  feed  wire  tied  up  the  elevated 
traffic  on  Brooklyn  Bridge  for  three  hours  this  morn- 
ing during  the  busiest  hours  of  the  morning.  The 
stoppage  of  traffic  affected  hundreds  of  thousands 
of  passengers,  and  the  unusual  sight  was  witnessed 
of  a  continuous  line  of  elevated  cars  stalled  right 
across  the  bridge  and  far  into  Brooklyn.  The  trains 
were  emptied  of  their  passengers  by  improvising  a 
continuous  promenade  through  the  length  of  the 
cars. 

.Amicable  arrangements  are  pending  as  to  the  trol- 
ley traffic  over  the  Williamsburg  Bridge.  The  de- 
tails of  the  working  of  the  tentative  system  are 
rather  complicated :  but  briefly,  the  Metropolitan 
company  will  pass  its  Manhattan  cars  over  the  bridge 
and  around  a  loop  on  the  other  side,  while  the 
IJrooklyn  cars  will  have  a  loop  at  the  New  York 
end  and  the  option  of  using  the  loop  at  the  Brooklyn 
end.  The  terms  of  the  franchises  are  similar  to 
those  enforced  for  Brooklyn  Bridge — the  city  will 
build  and  own  the  tracks  and  two  three-cent-fare 
tickets  are  to  be  sold  for  a  nickel.  There  are  several 
schemes  in  the  air  for  connecting  the  bridge  traffic 
with  that  of  the  existing  Manhattan  lines :  but  on 
this  point  the  Brooklyn  Rapid  Transit  directorate 
declares  that  it  is  not  anxious  to  connect  with  any 
New  York  subway,  owing  to  the  unsuitability  of  the 
cars   for    subway    work. 

The  Rapid  transit  Commission  has  been  busy 
this  week  considering  the  Elsberg  bill  now  up  at 
.Mbany.  The  commissioners,  without  endorsing  the 
claim  that  the  citj-  should  have  power  to  operate 
any  future  subways,  nevertheless  have  agreed  that 
the  question  should  be  submitted  to  a  popular  vote; 
and  they  also  oppose  the  granting  of  franchises  in 
perpetuity  and  desire  to  limit  the  expenditure  upon 
a    subway   scheme   to   $50,000,000. 

The  cross-town  car  lines  on  Eighth  and  Fourteenth 
Streets  (the  latter  just  recently  "electrified")  have 
been  leased  for  999  years  to  the  Metropolitan  Street 
Railway  Company  at  a  rental  equivalent  to  15  per 
cent,  on  a  capital  of  $6oo,cco,  of  which  the  Metro- 
politan company  owns  about  $498,000.  The  stock 
has  hitherto  paid  !0  per  cent.,  but  the  increased  in- 
terest is  attributed  to  the  change  in  motive  power. 

The  Interborough  company's  architects  have  filed 
plans  for  a  new  electrical  power  house  at  Washing- 
ton Heights,  the  two-story  building  being  estimated 
to  cost  $100,000.  .An  interesting  feature  of  the 
plans  is  the  provision  for  insulated  treads  designed 
for  the  protection  of  the  engineers. 

More  information  regarding  the  dispute  as  to  the 
city  lighting  is  forthcoming.  The  bids  opened  this 
week  from  the  Edison.  Brush  and  United  Electric 
companies  all  quote  at  the  rate  of  $146  a  year  for  arc 
lamps,  or  at  the  same  figure  as  previously.  The 
Consolidated  Gas  Company  quotes  $17.25  per  street 
lamp,  a  reduction  of  2.t  cents  on  last  year's  contract. 
These  bids  do  not  satisfy  the  commissioner,  who  is 
apparently  trying  to  force  the  companies  to  come 
into  court  with  evidence  when  they  argue  their 
claims  for  outstanding  moneys  due  them. 

The  municip.il  authorities  of  the  city  of  Manches- 
ter, England,  have  iust  made  a  contract  with  the 
Westinghouse  Electric  and  Manufacturing  Company 
for  the  supply  of  200  electrical  surface  cars  at  a  cost 
of  about  $250,000.  . 

The  Lhiitcd  States  cruiser  Baltimore,  m  proceed- 
ing from  New  York  down  the  coast  of  Virginia, 
tested  its  newly  installed  space-telegraph  apparatus 
on  Monday  and  succeeded  in  maintaining  intercom- 
munication with  the  Norfolk  navy  yard  at  a  distance 
of  75  miles.  D.  W.  W. 

New  England. 

Boston,  March  19.— The  Superior  Court  has  or- 
dered decrees  accepting  the  reports  of  the  receivers, 
John  A.  Hall  and  Charles  M.  Thayer,  relative  to  the 
affairs  of  the  Worcester  and  Southbridge  Street 
Railway  Company,  except  in  the  case  of  four  claims 
contested.  Three  of  these  were  referred  to  George 
S.  Taft,  appointed  as  auditor  thereon.  The  approved 
claims  aggregate  about  $1,000,000.  The  unapproved 
ones  amount  to  less  than  $40,000. 

The  cities  of  Lowell  and  Chelsea  have  petitioned 
the  Legislature  for  legislation  authorizing  them  to 
construct  and  maintain  conduits  for  electric  wires, 
cables  and  conductors.  This  is  virtually  the  same 
proposition  as  those  of  previous  years  for  municipal- 
conduit  privileges. 

The  town  of  Mansfield  has  put  into  operation  ilS 
new  municipal  lighting  plant,  recently  completed, 
which  runs  27  arc  and  320  incandescent  street  lamps. 

Directors   of   the   Marlboro  and   Westboro   Street 
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Railway  Company  have  closed  a  deal  with  the  Bos- 
ton suburban  companies  syndicate  whereby  the  lat- 
ter is  to  furnish  power  for  a  lo-year  period  to  the 
company.  Intimate  relations  between  these  two 
factors  in  transportation  between  the  suburbs  west 
of  Boston  and  the  city  of  Worcester  are  increased 
to  such  an  extent  by  this  arrangement  that  much 
significance  is  attached  to  the  situation,  and  it  is 
considered  indicative  of  a  purpose  to  compete  with 
the  new  and  very  successful  Boston  and  Worcester 
company  for  a  share  in  the  through  patronage. 

The  Helios  Manufacturing  Company  has  been 
organized  at  Portland,  Me.,  to  manufacture  electrical 
machinery.  Frank  D.  Marshall  of  Portland  is  presi- 
dent and  F.  H.  Smith  of  Boston,  treasurer.  George 
E.  Parker  of  Boston  and  Robert  E.  Goodwin  of 
Concord,  Mass.,  are  also  directors. 

A  significant  feature  of  one  of  the  legislative  hear- 
ings this  week  before  the  committee  on  street  rail- 
w'ays  was  the  presence  of  General  William  A.  Ban- 
croft of  the  Boston  Elevated  Railway  Company  and 
his  announced  opposition  on  behalf  of  the  road  to 
additional  subways  to  outlying  sections,  the  com- 
pany being  of  the  opinion  that  elevated  structures 
are   preferable   wdiere   practicable.  B. 
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struction  and  operation  of  these  lines  have  enabled 
workmen  to  get  off  the  farms  to  accept  positions  that 
seemingly  offered  more  money.  Consequently  the 
farm  laborer  is  able  to  ask  more  money  this  year 
than  at  any  previous  lime  for  his  services.  F. 


Southeastern  States. 

Charlotte,  N.  C,  JNlarch  19. — The  city  of  Albany, 
Ga.,  has  contracted  with  the  Albany  Power  and 
Manufacturing  Company  for  300  horsepower  to  be 
delivered  at  the  city  electric-light  plant  at  $8,000  an- 
nually. The  power  company  is  developing  a  big 
power  on  M'uckafoonee  Creek,  near  the  city.  The 
saving  to  the  city  is  estimated  at  $3,oco  or  over 
annually. 

Atorneys  have  been  engaged  to  look  into  the 
matter  of  a  charter  for  the  proposed  electric  railway 
between  Greenville,  S.  C,  and  Anderson,  and  the 
Hue  is  said  to  be  assured. 

The  Bessemer,  Brookwood  and  Blocton  Railway 
and  Light  Company  has  been  granted  a  franchise 
l>y  the  city  of  Birmingham,  Ala.,  to  build  an  electric 
railway. 

The  state  Legislature  of  Virginia  has  refused  to 
take  up  the  matter  of  the  city  of  Newport  News 
issuing  $100,000  bonds  to  establish  a  municipal  elec- 
tric-light plant. 

The  town  of  Concord,  N.  C,  has  voted  to  purchase 
the  electric-light  plant  at  $8,500. 

The  Eastern  Electric  Company  of  Newport  News, 
Va.,  has  been  chartered,  with  A.  L.  Powell  as  presi- 
dent. 

B.  J.  Sloan  has  entered  into  a  lo-year  contract 
to  furnish  the  city  of  Waynesville,  N.  C.  with 
power  for  electric  light.  The  power  will  be  gener- 
ated at  the  falls  on  Pigeon  River.  The  city  will 
take  at  least  125  horsepower  at  $20  a  horsepower  a 
year. 

The  Salisbury  (N.  C.)  and  Spencer  Railway  and 
Electric  Company  has  bought  the  Salisbury  Gas  and 
Electric  Lighting  Company.  It  is  added  that  the  deal 
will  result  in  an  electric  line  being  built  between 
the  two  towns. 

An  electric-light  plant  is  being  agitated  for  West 
Point,  Va..  by  citizens  and   outside   capitalists. 

The  Seaboard  Traction  Company  has  been  char- 
tered at  Richmond.  Va.,  to  operate  electric  lines 
along  the  seaboard  of  Virginia,  between  Portsmouth 
and    Richmond.  L. 


Indiana. 

Indianapolis,  March  21. — The  Wayne  County 
Commissioners  have  declared  the  franchise  granted 
two  years  ago  to  the  LTnion  City  Traction  Company 
forfeited.  The  Columbus,  Greensburg  and  Rich- 
mond Company  now  proposes  to  build  through  the 
same  territory  and  the  people  are  encouraging  the 
L'uterprise. 

Representatives  of  the  Richmond  and  Northwest- 
ern Traction  Company,  which  recently  reorganized, 
announce  that  the  proposed  road  has  been  financed 
by  eastern  capital  and  that  the  road  between  Rich- 
mond and  Newcastle  will  be  built  this  spring.  The 
City  Council  of  Newcastle  has  granted  the  road  a 
franchise. 

F.  J.  Shultz  and  W.  N.  Harding,  representing 
Indianapolis  and  Chicago  capitalists,  spent  the  whole 
of  last  week  inspecting  a  number  of  routes  for  pro- 
posed internrban  electric  railways  from  Evansville 
to  surrounding  towns  and  cities.  It  is  now  assured 
that  at  least  two  lines  will  be  built  out  from  Evans- 
ville by  these  men  during  the  coming  summer. 

Jeffersonville  and  Seymour  caoitalists,  headed  by 
George  H.  Voight  and  Louis  Schneck,  have  em- 
ployed expert  hydraulic  engineers  to  examine  Four- 
teen Mile  Creek  and  the  Tunnel  Mill  property  with 
a  view  to  utilizing  the  falls  of  the  solid  stone  tunnel 
for  developing  electricity.  The  experts  have  already 
reported  that  sufficient  fall  can  be  had  to  furnish 
10,000  horsepower.  It  is  the  intention  to  form  a 
company,  establish  a  power  plant  and  operate  an 
electric  railway  to  connect  Jefferson ville  and  New 
Washington. 

Fifty  electrical  and  mechanical  engineering  stu- 
dents from  the  Kentucky  University  were  the  guests 
of  Purdue  University  last  week.  The  students  were 
highlv  nleased  with  the  methods  and  apparatus  of 
the  Indiana  college  and  their  cordial   reception. 

State  Statistician  Johnson  of  Indiana  says  that 
the  dearth  of  farm  hands  in  Indiana  is  largely  due 
to  the  coming  of  the  interurban  railways  and  their 
rapid  development  in  the  state.     The  work  of  con- 


Ohio. 

Cleveland,  March  19. — Negotiations  between  the 
Kuhlman  Car  Company  of  Cleveland  and  the  J.  G. 
Brill  Car  Company  of  Philadelphia  w^ere  completed 
this  week  and  the  property  of  the  former  has  passed 
to  the  control  of  the  latter.  Samuel  E.  Curwin  of 
Philadelphia  was  elected  president  of  the  reorgan- 
ized company,  to  take  the  place  of  Fayette  Brown 
of  Cleveland.  Charles  A.  Ricks  continues  as  sec- 
retary. This  makes  three  plants  for  the  Brill  com- 
pany. 

Ihe  Cincinnati  Lighting  Supplies  Company  has 
been  dissolved.  N.  R.  Park  was  the  president  of 
the   company. 

The  Cleveland  Electric  Railway  Company  has 
ceased  issuing  transfers  on  transfers  on  the  Wilson 
Avenue  line  on  account  of  the  abuse  patrons  of  the 
road  put  them  to.  It  was  impossible  to  make  the 
transfers  so  that  passengers  could  not  make  a  round 
trip  on  a  single  fare.  From  the  best-paying  line 
in  the  city  the  Wilson  Avenue  branch  became  the 
poorest  piece  of  road  in  the  system. 

The  towers  for  carrying  the  high-tension  wires 
across  the  river  at  Elyria  are  now  being  built.  They 
will  be   125   feet   in  height. 

The  city  of  Toledo  has  paid  the  Toledo  Railways 
and  Light  Company  $19,000  on  the  lighting  contract 
and  still  owes  $112,000,  with  no  money  in  the  light 
fund  to  pay  it. 

R.  M.  Martin  has  brought  suit  for  $10,000  dam- 
ages against  the  Big  Consolidated  railroad  in  Cleve- 
land on  a  peculiar  complaint.  Because  of  a  broken 
glass  in  the  vestibule  of  a  car  he  was  operating  as 
motorman  on  February  15,  1902,  he  says  he  con- 
tracted lung  trouble.  The  starter,  he  alleges,  com- 
pelled him  to  take  the  car  out  against  his  will. 

In  effect.  Mayor  Johnson  of  Cleveland,  has  asked 
the  City  Council  to  petition  the  state  Legislature  to 
adopt  a  provision  in  the  new  code  governing  cities 
by  which  that  body  will  have  the  power  to  fix  the 
fare  which  street  railways  shall  charge.  The  mayor 
claims  that  the  Legislature  is  about  to  pass  laws 
that  will  make  it  impossible  to  secure  three-cent 
fares,  and  he  desires  that  something  shall  be  dont? 
to  put  the  regulation  of  the  matter  in  the  hands  of 
the  city  authorities.  The  mayor  claims  that  the 
power  is  now  inherent  in  the  council,  and  he  wants 
the  point  clearly  defined  by  the  Legislature,  so  thai 
there  will  be  no  possibility  of  construing  the  statutes 
some  other  way. 

The  interurbans  interested  in  the  new  depot  to 
be  built  in  Cleveland  have  decided  to  accept  the 
franchise  passed  by  the  City  Council  a  few  days 
ago,  and  officers  of  the  roads  have  been  instructed 
accordingly.  The  building  will  be  erected  at  the 
southwest  corner  of  the   Public   Square. 

Twenty  new  street  lights  have  been  added  by 
the  Toledo  City  Council.  They  will  be  furnished 
by  the  Toledo  Railways  and  Light  Company  at  $1,600 
a   year. 

The  Cleveland  Still  Alarm  Company  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  W.  B. 
Woodbury,  assistant  manager  of  the  Cuyahoga  Tele- 
phone Company,  and  four  other  Cleveland  men  are 
the  incorporators. 

.\  practical  demonstration  was  given  in  the  courts 
at  Newport.  Ky.,  a  few  days  ago  to  show  that  it 
is  impossible  for  a  man  to  be  seriously  injured  by 
coming  in  contact  with  a  controller  box  that  is 
grounded.  Wires  were  run  into  the  courthouse,  and 
the  demonstration  was  made  before  the  jury.  The 
suit  was  that  of  Charles  Smith  against  the  street- 
rrilway  company    for  $20.coo  damages. 

The  People's  Electric  Light  Company  of  Bedford 
has  filed  notice  of  an  increase  of  capital  slock  froni 
$10,000  to  $25,000.  It  just  passed  into  the  hands  of 
Philadelphia  men. 

The  Northern  Ohio  Traction  and  Light  Company 
is  negotiating  the  lease  of  i.ooo  acres  of  coal  lands 
along    its    line   to    an    operating   company. 

Electrical  workers  employed  on  the  construction 
of  the  municipal  light  plant  at  Columbus  have  de- 
clared a  strike.  They  demand  30  cents  an  hour 
instead  of  $2.50  a  day.  and  require  that. all  workmen 
report  at  the  plant  instead  of  where  they  are  to  work 
both  night  and  morning,  going  and  coming  on  the 
city's  time. 

The  Cincinnati  Suburban  Belt  Railway  Company 
is  planning  to  build  a  line  connecting  Linwood  and 
Cumminsville  with  many  small  towns  lying  just 
north  of  Cincinnati,  including  Madisonville.  Oakley. 
Norwood.  Bond  Hill.  St.  Bernard  and  Winton  Place. 
The  power  house  will  be  at  Bond  Hill.  Cars  built 
after  the   style   of  interurban   coaches   will   be  used. 

B.  M.  Brown  has  been  appointed  superintendent 
of  the  Columbus,  London  and  Springfield  Railway 
Company.  Heretofore  he  has  held  the  title  of  as- 
sistant superintendent.  Mr.  Brown  is  also  super- 
intendent of  the  Dayton,  Springfield  and  Urbana 
Electric  Railway  Company,  and  will  probably  retain 
that  position  also. 

W.  P.  Hazen  has  resigned  as  chief  engineer  of 
the  Columbus.  London  and  Springfield  Railway 
Company  in  Ohio,  to  accept  a  similar  position  with 
the  Cincinnati,  Georgetown  and  Portsmouth  Rail- 
road. ' 

J.  C.  Gillette,  formerly  superintendent  of  the  Ma- 
rion   Railway    and    Light    Company,    Marlon.    Ohio, 
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has  been  appointed  master  mechanic  of  the  Columbus 
Delaware  and  Marion  Electric  Railroad  Company] 
with  headquarters  at  Stratford. 

G.  J.  A.  Paul  has  been  appointed  superintendent 
of  the  Youngstown  and  Sharon  Street  Railway  Com- 
pany, to  succeed  Godfrey  Morgan.  Mr.  Paul  was 
formerly  superintendent  of  the  city  lines  at  Streator 
111-  O.  M.   C. 


Michigan. 

Detroit,  March  19.— The  Confederation  of  Elec- 
trical Workers  of  Michrgan  held  its  semi-annual 
convention  at  Saginaw  last  week,  the  session  being 
held  behind  closed  doors.  The  organization  has  a 
membership  of  i.ooo  and  the  president  is  Charles 
\  .^  Ross   of   Saginaw. 

The  Thorne  Electric  Company  of  Bay  City  has 
been  mccrporated  with  a  capital  of  $2,500. 
_  H.  C.  Hoagland,  formerly  superintendent  of  the 
Kalamazoo  Valley  Electric  Company,  who  resigned 
because  of  differences  with  other  officers  over  a  bond 
issue,  has  filed  a  petition  asking  for  a  receiver  and 
an  injunction  to  restrain  the  officials  from  making 
a  bond  issue.  The  company,  which  is  capitalized 
for  $500,000,  has  several  power  dams  on  th-j  river 
and  furnishes  p.)\".r  le  all  the  eie<-ijic  roads  lict-,-;cra 
A!l-;gan  and  Jackson,  and  for  many  factories  in 
Kalamazoo,  Battle  Creek  and  other  cities.  The  court 
lias  i.isued  a  temporary  injunction  forbidding  any 
bond  issues,  and  set  MarjLi  r;.^;li  for  the  herring  on 
making  the  injunction  permanent  and  appointing  a 
receiver. 

\V.  B.  Sears,  consulting  engineer  of  the  Detroit, 
Flint  and  Saginaw  railway  (electric),  has  provided 
plans  for  the  crossing  over  the  Pere  Marquette  tracks 
at    Bridgeport. 

The  Bay  City  Traction  and  Electric  Company  will 
install  a  $6,000  storage  battery  in  connection'  with 
the  development  of  its  new  extension  in  that  city,  to 
equalize  the  demands  on  the  engine  capacity.  Con- 
tracts have  also  been  let  for  an  addition  to  the  power 
house  to  make  room  for  the  addition-il  machinery 
required  by  the  combining  of  the  el-ictric-lighting 
and   traction   plants. 

The  Michigan  Traction  Company  has  inaugurated 
a  new  ticket  system  to  replace  the  present  system  of 
paying  cash  fares  on  its  interurban  cars.  Arrange- 
ment.s  have  been  made  so  that  a  single  or  round-trip 
ticket  may  be  purchased  from  Kalamazoo  to  Battle 
Creek  over  its  own  lines  from  Battle  Creek  to  Jack- 
son over  the  Battle  Creek  and  Jackson  line  and 
from  Jackson  to  Detroit  over  the  Detroit,  Ypsilanti. 
Ann  Arbor  line.  At  present  there  are  no  through 
cars  from  Kalamazoo  to  Detroit,  hence  there  is  no 
necessity   for   through   tickets. 

'I  he  Cascade  Electric  Company  of  Grand-  Rapids 
has  been  incorporated  under  the  state  laws.  The 
capital    is   $15,000, 

-  The  Detroit.  Monroe  and  Toledo  Short  Line  has 
been  greatly  handicapped  in  completing  its  northern 
terminus.  The  overhead  work  has  been  finished  for 
some  days  and  rail-laying  has  just  been  completed. 
Cars  can  now  be  run  from  Toledo  to  Wyandotte, 
and  it  is  expected  that  cars  will  be  run  into  Detroit 
soon.  C.  G.  W. 


Northwestern  Notations. 

Minneapolis,  March  19.— The  Cannon  River  Elec- 
tric Power  Company  expects  to  proceed  with  the  de- 
velopment of  its  plans  for  utilizing  waterpower  in 
the  Cannon  River,  near  Cannon  Falls,  Minn.,  this 
summer.  Bids  are  to  be  taken  for  the  work  about 
April  1st,  it  is  understood.  . 

The  Gas  and  Electric  Company  of  Stillwater, 
Minn.,  .will  start  work  on  the  new  electric  power 
plant  at  Somerset.  Wis.,  as  soon  as  the  weather  will 
perrnit.  The  work  is  to  be  pushed  along  to  com- 
pletion as  rapidly  as  possible. 

J.  J.  Keef  of  York,  Neb.,  has  been  granted  an 
electric-light    franchise  at   Harvard,   Neb. 

The  city  of  Barrett,  ilinn.,  has  voted  to  install  an 
electric-light  plant. 

The  electric-light  plant  at  New  London,  Wis.,  iias 
been  purchased  63-  the  city. 

H.  Dotson  succeeds  J.  Johnson  as  secretary  of  the 
Black  Hills  and  Spearfish  Valley  Electric  Railway 
Company.  He  says  that  work  will  begin  at  once 
on  the  proposed  line  from  Spearfish,  S.  D.,  to  Lead 
and  Deadwood. 

The  proposition  to  build  a  new  power  house  at 
Wadena.  Minn.,  for  the  electric-light  plant  was  de- 
feated at  the  recent  election. 

The  electric-light  and  waterworks  system  at 
Marshfield,  Wis.,  has  been  purchased  by  that  city. 
The  purchase  price  was  $150,000.. 

Work  has  been  resurned  on  the  new  power  plant 
for  the  Wausau  (Wis.)   Electric  Company. 

Work  on  the  proposed  dam  to  be  built  at  Elk 
River,  Minn.,  by  the  Minnesota  Power  and  Trolley 
Company  will  be  rushed  from  now-  on,  the  bill  au- 
thorizing the  structure  having  been  passed  b}'  Con- 
gress and  signed  by  the  President. 

At  Sparta,  Wis.,  a  proposition  to  build  an  electric- 
light  plant  has  been  voted  dow-n. 

The  Escanaba  (Mich.)  Electric  Railway  Com- 
pany will  extend  its  line  from  Escanaba  to  Glad- 
stone. 

The  low-a  City.  Davenport  and  Muscatine  Elec- 
tric Railroad  Company  and  the  Eastern  low-a  Rail- 
road Companv  are  contending  for  a  right-of-w-ay  be- 
tween Iowa  Cit}'  and  Muscatine. 

John  R.  Hogg  proposes  to  put  in  an  electric-light 
plant  at  Drayton,  N.  D.  R. 
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Rocky  Mountain  States. 

Salt  Lake  Cit>-,  Utah,  March  17. — The  management 
of  the  Manitou  and  Pikes  Peak  Cog  Railroad,  near 
Colorado  Springs,  Colo.,  has  announced  that  work 
on  the  conversion  of  the  system  into  an  electrical 
road  will  be  commenced  early  this  summer.  Plans 
are  practically  complete  and  estimates  on  the  equip- 
ment are   being  received. 

A  plan  to  connect  Payette.  Idaho,  and  Boise  with 
an  electric  railway  is  being  strongly  urged  by  Payette 
capitalists,  and  it  is  being  favorably  considered  by 
the  Boise  Rapid  Transit  Company.  The  Payette 
promoters  propose  to  construct  a  line  half  the  dis- 
tance to  connect  with  the  transit  company's  pros- 
pective extension. 

The  Clark  Power  Company  is  making  surveys 
at  Richfield,  Utah,  with  a  view  to  constructing  a 
large  power  plant  which  will  have  a  capacity  suffi- 
cient to  supply  the  entire  county  with  electrical 
energy'.  The  company  also  proposes  to  build  electric 
railroads   in  that  section. 

An  .innovation  on  the  Montana  Central  Railroad 
is  the  conversion  of  its  telegraph  system  into  a 
1  elephone  line  between  Neihart  and  Great  Falls. 
Mont.  The  telephones  have  been  installed  and  will 
be  used  as  long  as  the  system  proves  satisfactorj'. 
.\  similar  change  has  been  made  by  the  Montana  and 
Great  Northern  in  its  telegraph  line  between  Great 
Falls   and    Shelby   Junction.  G. 


Pacific  Slope. 

San  Francisco,  March  17. — A  rival  -electric-light 
company  in  San  Francisco  is  a  possibility.  Solicit- 
ors have  been  about  town  seeing  what  could  be  done, 
and  their  reports  are  said  to  be  satisfactory  to  the 
promoters. 

The  sales  department  of  the  California  Electrical 
Works  has  issued  at  a  considerable  cost  a  neat,  lit- 
tle leather-covered  pocket  price  list,  covering  its 
entire  line  of  goods.  The  book  is  very  convenient 
for  customers. 

Alexander  Rosborough  of  the  Siskiyou  Electric 
Light  and  Power  Company  has  been  in  San  Fran- 
cisco arranging  for  the  purchase  of  additional  water- 
wheels  and  electric  machinery  for  the  company's 
plants.  The  Fall  Creek  plant  will  have  an  addi- 
tional 1,000-kilowatt  generator,  two  turbines  and  an- 
other waterwheel.  A  300-kilowatt  machine  will  be 
added  to  the  Ashland  Electric  Light  and  Power 
Company  plant,  which  has  been  purchased.  The 
generating  plant  at  Fort  Jones  has  also  been  ac- 
quired and  improvements  will  be  made  there. 

The  Livermore  Water  and  Power  Company  has 
been  acquired  by  the  California  Gas  and  Electric 
Corporation,  in  addition  to  the  acquisitions  reported 
last  week.  The  plant  will  remain  in  the  charge 
of  Daniel  Murphy,  but  the  electric-lighting  current 
will  be  supplied  from  the  Standard  transmission 
line.  The  California  corporation  is  also  negotiating 
for  the  purchase  of  the  Big  Creek  Power  Company's 
plant,  near  Watsonville,  and  it  is  rumored  that  the 
Mutual  Electric  Light  Company  may  also  be  ac- 
quired. 

The  plant  of  the  Truckee  (Cal.)  Electric  Light 
Company,  which  is  operated  by  water  from  the 
Truckee  River,  was  partly  flooded  during  the  recent 
heavy  rains  and  has  been  unable  to  supply  sufficient 
current. 

L.  P.  Lowe,  consulting  engineer  of  the  Pajaro 
Gas  and  Electric  Company,  states  that  an  auxiliar>' 
plant  will  be  established  at  the  gas  plant  at  Watson- 
ville to  furnish  electric  lights.  The  Pajaro  Com- 
pany will  hereafter  be  known  as  the  Watsonville 
Light  and  Power  Company.  This  company  has 
called  a  stockholders'  meeting  for  May  nth,  to  con- 
sider the  matter  of  creating  a  bonded  indebtedness 
of  $200,000.  A. 


PERSONAL. 

E.  I.  Holland  has  been  appointed  superintendent 
of  the  Great  Falls  (Mont.)  Street  Railway  Com- 
pany and  of  the  Boston  and  Great  Falls  Electric 
Light    Company. 

Charles  F.  Annett  has  accepted  the  position  of 
sales  agent  of  the  Shelby  Electric  Company,  with 
offices  in  Chicago.  Mr.  Annett  was  formerly  assist- 
ant superintendent  of  telegraphs  for  the  Illinois  Cen- 
tral Railroad. 

Mr.  and  Mrs.  G.  A.  McKinlock  have  sailed  for  a 
trip  abroad,  much  of  which  will  be  devoted  to  points 
of  interest  in  Italy,  particularly  Rome.  Mr.  Mc- 
Kinlock is  president  of  the  Central  Electric  Com- 
pany of  Chicago. 

J.  Henr\'  Hallberg  has  resigned  as  general  super- 
intendent of  the  electric  department  of  the  Cincin- 
nati Gas  and  Electric  Company  and  is  succeeded  by 
William  Von  Phul,  who  has  been  associated  with 
Sargent  &  Lundy  of  Chicago,  consulting  engineers. 

Tliomas  A.  Edison  is  enjoying  a  brief  respite  from 
work  on  his  plantation  near  Fort  Myers,  Fla.  In 
May,  it  is  said,  Mr,  Edison  will  sail  for  England, 
where,  according  to  the  London  correspondent  of 
the  New  York  World,  elaborate  preparations  are  in 
progress   for  his   reception. 

C.  O.  Baker,  Jr.,  for  so  many  years  the  popular 
and  efficient  master  of  transportation  for  the  Na- 
tional Electric  Light  Association,  has  resigned  from 
that  position.  Mr.  Baker  expects  to  be  in  Europe 
at  the  time  of  the  Boston  meeting  in  May,  and  feels 
Ihat  he  should  not  continue  in  the  office  unless  he 


can  personally  attend  to  the  duties  connected  with  it. 
President  Edgar  has  appointed  Mr.  George  F. 
Porter,  formerly  secretary  of  the  association,  to  suc- 
ceed Mr.  Baker. 

Mr.  E.  Rathenau  of  the  Allgemeine  Electric  Com- 
pany has  been  decorated,  with  several  others,  by  the 
emperor  of  Germany  in  connection  with  the  high- 
speed electric-railway  work.  The  decoration  con- 
ferred, it  is  said,  is  that  of  the  Ordfer  of  the  Red 
Eagle  with  the  clasp. 

Mr.  C.  Brush,  who  has  been  an  assistant  of  Presi- 
dent Claflin  of  the  Boston  Suburban  companies,  has 
assumed  the  office  of  general  manager  of  the  New- 
ton, Lexington  and  Boston,  the  Newton  and  Bos- 
ton, and  the  Westboro  and  Hopkinton  street-railway 
companies,  which  are  in  the  Suburban  syndicate. 

L.  E.  Watson,  manager  of  the  Northwestern  Elec- 
tric, Heat  and  Power  Company  of  Kearney,  Neb., 
has  resigned  his  position  and  accepted  a  similar 
position  with  a  mining  company  in  Oregon.  C.  M. 
Wickstrom  will  take  Mr.  W'atson's  position  at 
Kearney. 

Thomas  Lowry,  the  "traction  magnate"  of  St. 
Paul  and  Minneapolis,  is  being  urged  as  one  of  the 
delegates  at  large  from  Minnesota  to  the  Republican 
national  convention.  Air.  Lowry  is  a  multi-million- 
aire and  has  always  been  active  in  party  councils 
and  a  liberal  contributor  to  party  funds. 

Frank  C.  Mason,  superintendent  of  the  police-tele- 
graph bureau  of  Brooklyn,  is  about  to  resign  his 
position  and  retire  to  private  life.  Mr.  Mason  has 
for  a  number  of  years  been  one  of  the  most  promi- 
nent attendants  at  the  conventions  of  municipal  elec- 
tricians, before  whom  he  has  read  valuable  papers 
on  practical  subjects.  Several  of  his  papers  have 
been   published   in  the   Western   Electrician. 

W.  A.  Rudd  has  been  chosen  to  succeed  J.  F. 
Nathan,  whose  resignation  as  manager  of  the  West- 
ern Union  Telegraph  Company  at  Boston  was  re- 
cently reported.  Mr.  Rudd  was  manager  of  the 
Postal  company  at  Memphis,  Tenn.,  and  will  be 
succeeded  by  J.  S.  Murphy,  manager  at  Selma.  Ala., 
whose  place  will  be  filled  by  R.  S.  Peace  of  Birming- 
ham. 

J.  E.  Woodbridge,  of  the  railway  engineering  de- 
partment of  the  General  Electric  Company,  is  in 
England.  He  will  have  much  to  do  with  the  carry- 
ing out  of  important  contracts  taken  by  the  British 
Thomson-Houston  Company  for  the  equipment  of 
underground  railways  in  London.  He  is  a  native 
of  Duluth  and  a  graduate  of  the  Massachusetts  In- 
stitute of  Technolog}*. 


ELECTRIC  LIGHTING. 

The  city  of  Clarion,  Iowa,  is  about  to  improve  its 
electric-light  plant.  New  machinery  will  be  in- 
stalled. 

The  Leavenworth  Lighting  and  Heating  Company 
of  Leavenworth,  Kan.,  has  just  installed  a  new  Cor- 
liss engine  which  weighs  140,000  pounds.  This  in- 
creases  the   lighting   capacity   to    19,000   lights. 

The  E.  M.  Dean  syndicate  of  Grand  Rapids, 
Mich.,  has  purchased  the  plants  of  the  Citizens'  Gas 
Company  and  the  Vincennes  Electric  Light  and 
Power  Company  at  Vincennes.  Ind.  About  $50,000 
will  be  spent  in  improvements. 


ELECTRIC  RAILWAYS 

With  the  opening  of  spring  the  Rockford  (111.) 
Railway,  Light  and  Power  Company  contemplates  a 
great  many  improvements.  A  large  amount  of  double 
track  will  be  laid  and  14  new  cars  have  been  or- 
dered. The  cars  will  be  modern  and  well  equipped 
throughout,  being  vestibuled  and  supplied  -with  air 
brakes. 

A  new  electric  railway  is  contemplated  from  Free- 
port  to  Dixon,  111.,  via  Polo,  111.  C*.  T.  Smith  is 
named  as  president  and  Boyd  P.  Hill  is  one  of  the 
principal  stockholders.  Construction  will  be  begun 
some  time  in  April,  or  as  soon  as  right-of-way  can 
be  secured. 

The  Metropolitan  Street  Railway  Company  of 
Kansas  City,  Mo.,  is  extending  its  Grandview  ex- 
tension from  Eighteenth  Street  to  the  new  Kansas 
City  Park,  one  mile  west  of  the  city  limits.  The 
Metropolitan  officials  placed  in  the  city  treasury  last 
year  $10,000,  to  be  expended  in  the  park,  and  will 
give  fully  as  much  this  year. 

The  Chicago  Union  Traction  Company  has  suf- 
fered another  destructive  fire.  On  Sunday  night  last 
the  Western  Avenue  and  Division  Street  car  barns 
were  completely  destroyed,  together  with  103  cars. 
The  loss  is  estimated  at  $100,000.  This  makes  a 
total  loss  to  the  company  by  fire  of  353  cars  within 
a  week,  the  fire  of  March  14th  destroying  250.  The 
"losses,  it  is  said,  will  result  in  barns  being  broken 
up  into  smaller  areas  by  fire  walls. 

Officials  of  the  New  York  subway  are  planning 
one  of  the  biggest  celebrations  ever  held  in  New 
York  city  for  the  opening  of  the  rapid  transit  sub- 
way, which,  it  is  now  thought,  can  take  place  in 
June.  Although  the  plans  as  yet  arc  merely  in  a 
formative  state  the  proposition  now  being  consid- 
ered is  to  expend  approximately  $200,000  on '  the 
celebration  and  thus  obtain  a  demonstration  that 
.^ball   be    in    keeping    with    what    is    considered    the 


most  important  enterprise  ever  undertaken  by  the 
city.  The  idea  at  present  is  to  have  the  first  train 
carry  as  passengers  more  distinguished  men  of  the 
world  than  ever  has  been  carried  by  any  other  one 
train  in  the  history  of  railroad  enterprises  and  to 
have  this  train  and  the  various  stations  along  the 
route  elaborately  decorated. 

The  Smith-Dows  Construction  Company,  which 
is  building  the  electric  line  between  Cedar  Rapids 
and  Iowa  City,  is  going  to  extend  its  line  south  and 
east  from  Iowa  City,  giving  an  outlet  on  the  Mis- 
sissippi River.  With  the  extension  that  the  company 
will  build  from  Cedar  Rapids  north  to  Waterloo  it 
will  have  a  through  line  to  Muscatine  and  probably 
one  of  the  best-paying  electric  properties  in  the 
state. 

The  Middlesex  and  Somerset  Traction  Company 
of  New  Jersey,  which  has  50  miles  of  track  in  Mid- 
dlesex and  Somerset  Counties,  is  reported  to  have 
been  sold  to  the  Public  Service  corporation  of  New 
Jersey  for  $2,250,000.  The  latter  already  controls  all 
the  trolley  lines  in  Northern  New  Jersey,  and  the 
purchase  of  the  property  mentioned  completes  its 
through  line  from  New  York  to  Philadelphia,  other 
connecting  lines  and  roads  under  construction  having 
been  purchased  within  a  few  weeks. 

Of  the  6,660  electric  cars  of  Great  Britain  90  per 
cent,  are  double-deckers.  The  question  naturally 
arises  whether  the  use  of  the  double-deck  car  in- 
creases the  time  occupied  by  a  passenger  jn  getting 
on  or  off.  It  would  seem  that  more  time  would 
he  taken  in  the  case  of  the  double-deck  car  than  in 
that  of  the  single-deck,  but  observations  have  shown 
that  the  average  length  of  stop  per  passenger  with  a 
double-decker  is  only  1.9  seconds,  while  with  a  12- 
seated,  open,  single-deck  car  the  average  time  is  2.S 
seconds.  - 


AUTOMOBILES. 


The  seventh  annual  international  automobile  and 
bicycle  exposition,  under  the  auspices  of  the  Society 
of  German  Bicycle  Manufacturers,  will  be  held  at 
the  Crystal  Palace,  Leipzig,  on  October  i6lh  to  25th. 

The  Board  of  Aldermen  of  New  York  city  has 
instructed  Fire  Commissioner  Hayes  to  purchase 
two  automobiles  at  a  cost  of  not  more  than  $4,000 
each  for  use  in  the  fire  department.  One  will  be 
used  by  the  fire  chief  in  Manhattan  j\nd  the  other 
by  the  deputy  chief  in  charge  of  Brooklyn  and 
Queens. 


POWER  TRANSMISSION. 

Although  but  five  years  have  passed  since  the 
inauguration  of  the  power  supply  of  Buffalo  from 
electrical  energ\'  generated  at  Niagara  Falls,  yet 
to-day  nearly  one-half  the  power  necessary  for  oper- 
ating the  machinery  within  the  city's  limits  come 
from  this  one  source.  A  great  impetus  has  been 
given  to  the  industrial  growth  of  Buffalo  by  the 
introduction  of  this  cheap  form  of  energy. 


SOCIETIES  AND  SCHOOLS. 

The  physicists  and  chemists  of  the  Michigan 
Schoolmasters'  Club  will  be  in  session  at  the  State 
Normal  College  at  Ypsilanti,  Mich.,  on  March  31st 
and  April  ist.  An  elaborate  programme  has  been 
prepared.  Among  the  papers  to  be  read  is  one  on 
"Radium  and  Its  Properties.'"  by  Professor  H.  S. 
Carhart  of  the  University  of  Michigan. 

The  next  meeting  of  the  Chicago  branch  of  the 
American  Institute  of  Electrical  Engineers  will  be 
held  March  29th  at  the  rooms  of  the  Western  So- 
ciety of  Engineers.  The  general  topic  of  the  evening 
will  be  high-tension  transmission.  The  discussion 
will  cover  the  same  subjects  as  those  to  be  taken 
up  at  this  week's  meeting  in  New  York. 

James  I.  Ayer,  chairman  of  the  committee  on  re- 
lations with  kindred  organizations  of  the  National 
Electric  Light  Association,  announces  that  arrange- 
me'ics  have  been  made  by  which  the  associafior.  will 
have  a  permanent  headquarters  at  the  St.  Louis 
World's  Fair,  consisting  of  a  railed  enclosure  fur- 
nished with  chairs,  a  convenient  desk,  stationery, 
etc.,  for  the  use  of  its  members.  The  iocafion  will 
be  in  a  section  used  also  for  an  Edison  historical 
exhibition,  the  headquarters  of  the  Association  of 
Edison  Illuminating  Companies  and  the  headquarters 
of  the  American  Institute  of  Electrical  Engineers. 


TELEGRAPH. 


The  German  Atlantic  Cable  Company  has  distrib- 
uted $391,337  in  dividends  for  1903,  besides  devoting 
$I55»83-  to  the  renewal  of  the  depreciation  funds. 
The  dividend  is  5^^  per  cent.,  against  5  per  cent,  for 
1902. 

The  Canadian  Pacific  railway  will  string  another 
duplex  copper  wire  from  Montreal  to  Winnipeg 
and  a  new  copper  wire  from  the  latter  place  to 
Regina.  A  new  line  of  telegraph  poles  will  also  be 
erected  from   Portage  la  Prairie  west. 

The  report  of  the  Western  Union  Telegraph 
Company  for  the  quarter  ended  December  3Tst 
shows  a  surplus  of  $14,360,345.97.  The  estimated 
surplus  on  March  31st  will  be  in  round  mimbers 
$i6,T  10,000.  After  deducting  from  this  nmount  in- 
terest on  the  bonded  debt  and  the  amount  of  a  divi- 
dend of  iVi  per  cent,  on  the  capital  stock  issued,  a 
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surplus  of  $14,600,000  will  remain.  In  view  of  these 
statements  it  has  been  decided  to  pay  the  dividend 
of  iVi  per  cent,  on  the  capital  stock  on  or  after 
April  isth. 

The  central  cable  office  of  the  Western  Union 
Telegraph  Company  announces  that,  owing  to  the 
interruption  of  the  Mole  St.  Nicholas-Cape  Haitien 
cable,  telegraphic  communication  with  Santo  Do- 
mingo,  Curacao   and  Venezuela   is   difficult. 

Reports  have  been  received  from  the  island  of 
Guam  that  the  cable  ship  Scotia,  which  went  ashore 
there  recently  on  Spanish  Rock,  is  a  total  loss.  The 
Scotia  is  a  vessel  of  2,776  tons  register,  379  feet  long, 
48  feet  beam  and  30  feet  depth  of  hold.  She  was 
built  at  Glasgow  in  1862  and  is  owned  by  the  Tele- 
graph Construction  and  Maintenance  Company  of 
London.  She  was  last  reported  as  having  sailed 
from  Singapore  on  January  29th  for  Honolulu. 


SPACE    TELEGRAPHY. 

Further  tests  are  to  be  made  of  several  space- 
telegraph  systems  by  the  Navy  Department  between 
the  Brooklyn  navy  yard  and  the  station  at  Navesink 
Highlands,  N.  J.  Later  the  system  which  produces 
the  best  result  will  be  tested  between  shore  stations 
and  ships  and  ship  and  ship.  The  Navy  Department 
continues  to  receive  encouraging  reports  of  space- 
telegraph  achievements  at  sea.  Recently  the  Min- 
neapolis at  Guantanamo  made  connections  with  the 
Yankee,  80  miles  away. 


PUBLICATIONS. 

Pass  &  Seymour  of  Solvay.  N.  Y.,  are  sending  out 
a  small  pamphlet  descriptive  of  sign  receptacles. 
These  devices  are  simple  in  construction  and  are 
weatherproof,  the  leading-in  wires  being  of  the  best 
grade,   rubber-covered. 

The  first  catalogue  issued  by  the  Crowe  M'etal 
Manufacturing  Company  of  Chicago  makes  a  very 
creditable  appearance.  This  company  manufactures 
by  a  new  process  name  plates  and  metal  advertising 
cards,  pictures  of  which  arc  tastefully  arranged  in 
the  catalogue.  The  new  process  is  said  to'  cheapen 
the  cost  of  production  and  allow  of  the  manufacture 
of  plates  at  figures  which  will  appeal  especially  to 
the  small  consumer. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  has 
issued  another  addition  to  its  perpetual  catalogue 
in  the  form  of  three  bulletins  treating  respectively 
G.  I.  circuit  breakers,  Ward  Leonard  field  rheostats 
and  P.  C.  &  W.  patent  needle  annunciators.  The 
latter  bulletin  contains  descriptions  and  illustrations 
of  a  great  variety  of  apparatus  for  annunciator 
work,  including  electric  bell  outfits,  push  buttons, 
hotel    switchboard    annunciators,    buzzers,    etc. 


MISCELLANEOUS. 

An  engineering  feat  presenting  great  difficulties 
is  the  erection  of  the  railway  bridge  across  the  Zam- 
besi River  at  Victoria  Falls.  S.  A.  The  structure 
will  tower  420  feet  above  the  water  level  of  the 
gorge  below.  The  construction  will  begin  from  both 
sides  at  once  and  electric  telpherage  will  play  an 
important  part  in  the  work. 

A  marked  increase  in  the  price  of  iridium,  the 
second  in  commercial  importance  of  the  platinum 
group  of  metals,  is  reported  to  have  taken  effect 
during  the  last  month.  This  fact  is  of  importance 
to  the  electrical,  chemical  and  dental  industries, 
which  are  extensive  consumers  of  the  various  alloys 
nf  iridium  and  platinum.  Recent  reports  indicate  a 
marked  shortage  in  the  supply  of  iridium,  while  the 
demand   for   this   metal   is   increashio-. 

The  Chilean  battleship  Libertad  is  equipped  with 
electrical  apparatus  on  an  elaborate  scale.  Espe- 
cially is  this  noticeable  in  the  use  of  incandescent 
lamps.  A  total  of  i.coo  lamps  is  installed,  mostly  of 
16  candlepower.  although  some  50-light  clusters 
are  used  on  the  yardarms  and  in  the  coal  bunkers. 
Five  generators  on  board  have  a  combined  output  of 


250  kilowatts.  There  are  five  powerful  searchlights 
provided  with  automatic-feed  lamps.  In  addition 
current  is  supplied  to  70  motors,  electrical  po\yer 
being  used  wherever  possible. 

The  trio  of  "car-barn  bandits" — Gustave  Marx, 
Harry  Van  Dine  and  Peter  Niedermeyer — arrested 
for  the  killing  of  two  employes  of  the  Chicago  City 
Railway  Company  while  in  the  act  of  robbing  the 
receiving  clerk  at  the  company's  Sixty-second  Street 
car  barns  in  Chicago  last  fall,  have  been  tried,  con- 
victed of  murder  and  sentenced  to  death  on  the  gal- 
lows. The  trial  has  already  cost  the  taxpayers  more 
than  $6o,oco.  The  trio  have  confessed  to  at  least  a 
dozen  other  murders.  The  fourth  member  of  the 
gang,  Emile  Roeski,  will  be  tried  separately. 

Under  date  of  January  7th  United  States  Consul 
Slocum,  writing  from  Warsaw,  Russia,  stated  that 
there  would  be  an  electrical  exhibit  in  Warsaw  ex- 
tending from  May  ist  to  August  ist.  He  added  that 
it  might  be  to  the  advantage  of  American  manufac- 
turers to  send  exhibits,  particularly  so  in  view  of 
the  fact  that  it  is  believed  locally  that  the  current 
year  has  opened  a  period  of  great  industrial  activity, 
especially  in  the  electrotechnical  branch.  No  an- 
nouncement has  been  made  as  to  whether  the  break- 
ing out  of  the  war  with  Japan  will  interfere  with  the 
plans. 

A  bill  has  been  intioduced  in  the  House  at  Wash- 
ington by  Representative  Rider  to  provide  for  the 
extension  of  letters  patent  for  seven  years  from 
and  after  the  passage  of  the  act  to  Baker  A.  Jamison 
and  Tallmadge  A.  Lambert,  administrators  of 
George  B.  Simpson,  covering  a  patent  originally 
granted  on  May  21.  1867,  to  George  B.  Simpson, 
the  patent  in  question  covering  an  improvement 
in  the  method  of  insulating  submarine  cables. 
No.  65,019.  The  bill  instructs  the  commissioner 
of  patents  to  grant  the  extension  of  the  patent 
upon  the  payment  of  the  usual  fees,  with  an 
important  proviso  to  the  effect  that  no  charge 
shall  be  made  for  the  use  of  the  patent  from  the 
lime  of  the  expiration  to  the  time  of  the  renewal. 
The  matter  has  been  referred  to  the  committee  on 
patents. 


TRADE  NEWS. 


A  receiver  has  been  appointed  for  the  Corning 
Electric  Company  of  Corning,  Iowa,  of  which  F.  L. 
Larue  is  principal  stockholder.  The  liabilities  are 
said  to  be  large. 

It  is  unofficially  reported  that  the  interests  repre- 
sented by  William  Stanley  have  withdrawn  from  the 
Allis-Chalmers  Company  as  regards  the  recent  ar- 
rangements with  that  company  in  entering  the  elec- 
trical field. 

James  B.  Cahoon,  electrical  and  hydraulic  engineer 
of  New  York  city  and  former  president  of  the 
National  Electric  Light  Association,  has  recently 
removed  his  office  to  suite  1725-6  in  the  New  Build- 
ing. No.  42  Broadway. 

The  Leffler  Electro-Magnetic  Railway  Company, 
Chicago,  has  issued  $600,000  of  bonds,  secured  by 
its  plant,  property  rights  and  franchises,  for  the  pur- 
pose of  making  future  improvements  and  further 
developing  its  system  of  electromagnetic  railway  cars 
rnd  motors. 

Bids  will  be  received  at  the  office  of  the  super- 
vising architect,  Washington,  D.  C,  until  April  25th 
for  the  construction,  including  plumbing,  electric 
wiring  and  conduits,  of  the  posloffice  at  Chillicothe. 
Ohio.  Drawings  and  specifications  may  be  had  at 
the  office  of  the  postmaster  at  ChillicotTie.  Ohio. 

At  the  annual  meeting  of  the  Electric  Storage 
Battery  Company,  held  in  Philadelphia,  the  old  board 
of  directors  was  re-elected.  The  stockholders  ap- 
proved the  annual  report,  which  showed  an  increase 
of  $388,384  in  the  surplus  after  dividends  had  been 
paid.  The  gross  earningsfor  the  vear  were  $1,761,- 
058. 

The  building  occupied  by  the  Chicago  branch  of 
the   American    Electrical   Works   at  82   Lake    Street 


was  badly  damaged  by  fire  last  week,  causing  a  loss 
from  fire  and  water  to  the  electrical  company  of 
about  $15,000.  Mr.  F.  E.  Donohoe,  manager,  has 
opened  temporary  offices  at  1419  Ashland  Block  un- 
til! the  loss  can  be  adjusted  and  permanent  quarters 
secured. 

Sealed  proposals  are  being  invited  until  April 
23d  for  installing  at  the  New  York  navy  yard  one 
turbo-alternator  with  exciter  set,  five  induction  mo- 
tors, one  motor  generator,  two  switchboards  and 
accessories.  The  appropriation  for  the  work  is 
$44,000.  Specifications  will  be  furnished  upon  ap- 
plication to  the  Bureau  of  Yards  and  Docks,  Wash- 
ington, D.  C,  or  the  commandant  of  the  New  York 
navy  yard.  Sealed  proposals  are  also  invited  until 
April  9th  for  installing  an  electric  elevator  in  build- 
ing No.  4  at  the  League  Island  navy  yard.  Plans 
and  specifications  will  be  furnished  upon  application 
to  the  bureau  at  Washington,  D.  C,  or  to  the  com- 
mandant of  the  navy  yard  at  League  Island. 

W.  H.  Abbott  has  become  a  member  of  the  firm 
of  E.  P.  Roberts  &  Co.  of  Cleveland,  Ohio,  and 
the  name  has  been  changed  to  the  Roberts  &  Abbott 
Company.  Through  his  work  since  beginning  the 
electrical  and  general  engineering  business  in  Cleve- 
land, and  for  many  years  before,  Mr.  Roberts  has 
become  well  known.  The  same  may  be  said  of  Mr. 
Abbott.  For  some  years  Mr.  Abbott  has  been  con- 
sulting engineer  of  the  Pomeroy  syndicate  of  Cleve- 
land, and  before  that  was  engaged  in  various 
branches  of  the  electrical  business.  He  graduated 
from  the  University  of  Chicago  with  the  degree  of 
bachelor  of  science  and  then  took  a  post-graduate 
course  in  the  Ecole  Internationale  des  Electriciens 
at    Paris,   France. 

The  National  Electric  Company,  successor  to  the 
Christensen  Engineering  Company,  Milwaukee,  will 
exhibit  its  electrical  and  air-brake  apparatus  at  the 
St.  Louis  Exposition.  Part  of  the  electrical  exhibit 
will  include  a  1,500-kilowatt  alternating-current  gen- 
erator. This  unit  will  be  in  operation  at  the  central 
power  station,  furnishing  power  for  various  pur- 
poses. In  addition,  a  number  of  smaller  alternating 
and  direct-current  machines  will  be  exhibited,  in- 
cluding a  complete  exhibit  of  the  Christensen  air- 
brake equipment.  In  a  recent  issue  it  was  errone- 
ously stated  that  this  company  builds  alternators  as 
high  as  500  kilowatts  in  capacity,  whereas,  as  may 
be  judged  by  the  foregoing,  the  figure  should  have 
been   1,500  kilowatts. 


BUSINESS. 


The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  recently  closed  a  contract  with  the  North- 
ern Illinois  Lighting  and  Traction  Company  at  Ot- 
tawa. III.,  for  the  installation  of  a  battery  of  Chloride 
accumulators  having  a  capacity  of  160  kilowatt-hours. 
This  battery  is  to  be  used  for  current  regulation. 

Considerable  attention  seems  to  be  attracted  to  the 
Pardridge  reflector  manufactured  by  the  Pardridge 
Shade  and  Reflector  Company  of  Chicago.  It  has 
recently  been  illustrated  in  the  columns  of  one  of 
the  big  Chicago  dailies,  and  among  its  users  are  the 
South  Side  elevated  railway  and  the  Illinois  Central 
railroad.  ■ 

The  WooUcy  Foundry  and  Machine  Works  of 
Anderson,  Ind.,  is  receiving  commendation  for  the 
Burger  automatic  gas  engine,  which  is  one  of  its 
products.  The  engine  is  said  to  regulate  very  closely 
and  to  be  economical  of  fuel.  The  method  of  gov- 
erning is  the  same  as  that  used  by  many  steam  en- 
gines, the  governor  being  located  in  the  flywheel. 

The  Bullock  Electric  Manufacturing  Company  of 
Cincinnati  has  just  received  an  order  from  the  Den- 
ver Gas  and  Electric  Company,  Denver,  Colo.,  for 
one  1,509-kilowatt.  2,4CO-volt.  three-phase,  6o-cycle. 
flywheel-type  generator.  This  machine  is  a  dupli- 
cate of  one  installed  for  the  Denver  company  about 
a  year  ago.  The  new  installation,  together  with 
four  6oo-kilowatt,  three-phase,  2.400-volt  alternators, 
makes  a  total  of  6.000  kilowatts  in  Bullock  alter- 
nators   now   in   place   in    the   Den\'er   plant. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


754,406.  Electrically  Operated  Stopping  Means  at 
Railway  Danger  Signals.  William  L.  Adamson, 
Philadelphia,  Pa.  Application  filed  June  12, 
1903. 

A  third  rail  electrically  energized  by  a  signal  co-operates 
with  a  contact  wheel  adapted  to  ride  the  rail.  A  solenoid 
energized  by  the  contact  of  the  wheel  and  rail,  and  a 
valve  interposed  between  the  throttle  valve  and  the  cyl- 
inders of  a  locomotive  and  adapted  to  prevent  the  flow 
of  steam  to  tlie  cylinders  when  the  wheel  and  third  rail 
are  in  contact  make  up  the  apparatus. 

754,410.  Electric  Time  Alarm.  Emil  M.  'Benesch, 
Denver,  Colo.     Application  filed  March  7,  1903. 

Combined  with  a  clock  face  having  a  pair  of  dials  are 
indicator  hands  operating  in  connection  with  the  dials, 
one  to  indicate  the  hour  wlien  a  current  is  to  be  turned 
on  and  the  other  the  number  of  hours  for  its  duration. 
Automatic  mechanism  controlled  by  these  hands  makes 
and   breaks   an    electrical    circuit. 

754,428.  Lamp.  John  L.  Creveling,  New  York, 
N.  Y.,  assignor  to  the  Safety  Car  Heating  and 
Lighting  Company.  Application  filed  March  22, 
1901. 

A  combination  lamp  is  described  which  contains  cas 
inlets    and    a    burner    and    also    incandescent    bulbs    and 
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the    necessary    leads.      The    lamp    is    for    use    especially    in 
car  lighting. 

754.429.  Means  for  Electrical  Distribution.  John 
L.  Creveling,  New  York,  N.  Y.  Application 
filed   May    10,    1901. 

The  apparatus  consists  mainly  of  a  generator,  storage 
battery  and  translating  devices.  A  pair  of  variable 
resistances,  one  in  the  main  circuit  and  the  other  in  the 
field  circuit  co-operate  with  a  pair  of  movable  members. 
An  endwise-movable  member  is  operatively  connected 
with  the  moveable  members,  while  a  centrifugally-actuated 
mechanism,  varying  in  speed  with  the  armature  shaft  of 
the  generator,  is  operatively  connected  with  the  endwise- 
movable  member.  A  number  of  successively  operative 
springs  control  the  centrifugal  mechanism  and  operate  at 
the  critical  speeds  of  the  generator       (See  cut  on  ^e.^:t  page.) 

754,451.  Electrical  Water  Heater.  Harry  M.  Hill. 
St.  Louis,  Mo.,  assignor  to  the  Hill  Electrical 
Manufacturing  Company,  St.  Louis,  Mo.  Ap- 
plication filed  June  i,  1903. 

Opposing  electrodes  which  have  adjustment  with  rela- 
tion to  each  other  to  vary  the  distance  between  them 
and  have  also  adjustment  to  carry  one  of  them^_  across 
the  opposing  surface  of  the  other  are  inclosed  in  a  vessel 
containing  the  water.  Current  passing  from  this  to  the 
other    heats    the    water. 


754,457.  Telephonic  Relay  or  Repeater.  Isidor  Kit- 
see.  Philadelphia,  Pa.  Application  filed  July  7, 
1S99.     Renewed   April   25,    1902. 

The  relay  consists  essentially  of  a  galvanometer, 
the  needle  or  needles  of  which  are  provided  with  means 
to  vary  the  resistance  of  a  local  circuit  through  the  ac- 
tion of  the  incoming  current.  The  local  circuit  con- 
tains the  primary  of  an  induction  coil,  the  secondary 
of  which  is  connected  to  a  second  line  wire,  the  coil 
of  the  galvanometer  being  connected  to  the  primary 
telephonic  circuit,  and  the  needle  or  needles  placed  in 
the  recess  of  the  coil.      (Sec  cut  on  next  page.) 

754.465.  Automatic  Electric  Heat  Regulator.  Dan- 
iel N.  Leib,  Elkhart,  Ind..  assignor  to  the  Au- 
tomatic Heat  Regulator  Company.  Elkhart,  Ind. 
Application  filed  April   10,   1902. 

A  thermostat  is  arranged  to  close  an  electrical  con- 
tact at  a  predetermined  temperature.  The  closed  cir- 
cuit energizes  an  electromagnet  which  operates  the  fur- 
nace damper.' 

754.496.  ILimiting  Device  for  Electric  Circuits. 
Charles  W.  Potter,  Denver,  Colo.  Application 
filed   Februan,'-  10,   1902. 

A  coil  of  ]r,w  resistance  is  normally  in  series  with  n 
predetermined     load.      A    counterforce    i^     trxerfed     upitn 
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its  armature  slightly  greater  than  the  pull  of  the  coil. 
A  coil  of  high  resistance  is  located  below  the  low-resist- 
ance coil  and  lias  its  hollow  core  concentric  therewith, 
while  means  are  operated  by  the  armature  of  the  series 
coil  to  shunt  the  high-resistance  coil  on  the  mains. 
Means  operated  by  the  shunt  coil  in  txirn  disconnect  the 
series  coil.  A  supplemental  armature  in  the  top  of  the 
high- resistance  coil  maintains  connection  on  the  mains. 

754005.  Automatic  Circuit-breaker.  William  M. 
Scott.  Philadelphia,  Pa.,  assignor  to  the  Cutter 
Electrical  and  Manufacturing  Company.  Appli- 
cation filed  June   18,   1903. 

Separable  co-operative  contacts,  a  latch  for  restraining 
the  contacts  in  normal  position,  means  actuated  by  locally 
stored  energy  for  operating  the  latch,  a  trigger  restrain- 
ing the  latch-operating  means,  a  member  pivoted  con- 
centrically with  the  trigger  for  operating  the  trigger,  and 
electromagnetic  means  for  tilting  the  trigger-operating 
means    are   the    essential   features. 

754.534-  Thermostatic  Gas-detecting  Means.  James 
E.  Baldwin,  East  Williston,  N.  Y.  Application 
filed    September    10,    1902. 

A  local  circuit  supplied  by  a  battery  is  so  arranged 
as  to  be  closed  upon  turning  the  valve  of  a  gas  jet  in 
such  a  manner  as  to  allow  the  gas  to  escape.  Closing 
this  circuit  energizes  an  electromagnet  which  closes  an- 
other circuit  through  an  incandescent  lamp  giving  a  warn- 
ing. 


NO.    754,439  — SYSTEM    OF    ELECTRICAL     DISTRIBUTION. 

754>555-  Automatic  Fire  Alarm.  Mason  K.  Fred, 
Pleasanton,  Texas.  Application  filed  March  9, 
1903. 

A  source  of  electrical  energy  is  connected  direct  in 
a  closed  circuit  with  the  alarm.  A  wire  formed  of  fusi- 
ble metal  extends  througiiout  the  room  or  rooms  to  be 
protected  and  is  also  connected  in  closed  circuit  with 
the  battery.  Artificial  resistance  is  connected  in  the 
line  between  the  alarm  and  the  point  of  connection  of 
the  fusible  wire  with  the  battery,  the  resistance  be- 
ing greater  than  that  offered  by  the  fusible  wire. 

754.565.  Electric  Railway.  Rudolf  A.  E.  Huber  and 
Hans  H.  C.  Bchn-Eschenburg.  Zurich.  Switzer- 
land, assignors  to  the  firm  of  Maschinenfabrik 
Oerlikon.  Oerlikon,  near  Zurich,  Switzerland. 
Application  filed  December  23,  1901. 

Alternate-current  line  sections  have  different  voltages 
which  supply  an  alternate  current  motor  on  the  car.  A 
continuous-current  generator  is  coupled  to  the  alternate- 
current  motor.  Motors  operated  by  the  continuous  cur- 
rent generated,  and  transforin  r^  to  bring  the  voltages 
of  the  sections  of  line  to  the  v  I'tagc  rc<|uired  by  alter- 
nate-current  motor,   are  on   the  car.      (See   cut.) 
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NO.  754,5*15. — ELECTRIC-RAILWAY   SYSTEM. 

754,602.  Bottle-fillin.!?  Machine.  Emcr  H.  Parker. 
Evanston,  III.  Application  filed  December  7. 
1903. 

An  electrically  controlled  device  governs  the  opening 
and  closing  of  the  valve  admitting  the  liquid  to  the 
bottle. 

754,622.  Electric  Clock.  David  W.  Thompson,  Chi- 
cago,   111.     Application    filed    December    5,    1895. 

The   clock  escapement   is  operated  by  electromagnets. 

754.6.'^7-  Electromagnetic  Gun.  Kristian  Birkeland. 
Christiania,  Norway.  Application  filed  Januar}' 
2,  1902. 

A  number  of  solenoid  windings  surround  the  bar- 
rel of  the  gun  with  means  for  supplying  current  to  the 
windings.  A  series  of  circuit-closers  arc  arranged  to 
close  the  circuit  of  the  respective  windings.  The  pro- 
jectile moves  inside  the  gunbarrel  and  progressively 
generates  a  counter-electromotive  force  in  the  so]enoi<l 
windings.  Progressive  opening  of  the  circuit-closers  of 
tlic  rcspcclivc  windings,  each  at  that  moment  when 
the  induced  counter-current  in  its  corresponding  wind- 
ing is  substantially  equal  to  the  current  produced  by 
the  direct  electromotive  force  forces  the  projectile  out 
of  the  barrel. 

754.6s6.  Electric  Furnace.  Charles  A.  Keller,  Paris, 
France.    Application   filed   January    17,    1902. 

\'etrical  electrodes  in  two  parallel  scries  pass  through 
the  roof  of  the  fusion  chamber,  the  lower  extremities 
of  these  electrodes  being  situated  in  the  interior  of  the 
chamber  of  fusion  and  their  uoper  extremities,  ex- 
terior to  the  chamber  of  fusion,  being  carried  each  by  a 
suspension  mechanism  by  the  aid  of  which  they  are  ca- 
pable of  being  vertically  removed.      (See  cut.) 

754,660.  Rheostat.  Lamar  Lyndon,  New  York, 
N.  Y.,  assignor  to  the  National  Battery  Com- 
pany, Buffalo,  N.  Y.  Application  filed  August 
8,   1902. 

Several  resistances  arc  electrically  connected  and 
bridged  in  circuit  across  the  line,  together  with  a  receiv- 
ing device  with  which  the  resistances  are  adapted  to 
be  connected  cither  in  parallel  or  partly  in  series 
and    partly   in    parallel. 


754,666.  Induction  Coil.  Reuben  Miller^  Jr.,  Pitts- 
burg,  Pa.    Application  filed  January  7,   1904. 

Combined  with  two  or  more  induction  coils  arrranged 
in  parallel  are  an  electromagnet  in  series  with  the  pri- 
maries of  each  induction  coil  and  an  interrupter  con- 
trolled by  the  magnet  in  series  with  each  of  the  pri- 
maries. 

754,681.  Electromagnetic  Device.  Eugen  K.  Miil- 
ler,  Zurich,  Switzerland.  Application  filed  Sep- 
tember 20,    1902. 


p^WV.' 


NO.  754,457. — TELEPHONE    REPEATER. 

Two  coils,  one  movably  mounted  relative  to  the  other 
by  yielding  means  connecting  the  supports  of  the  two 
coils,  co-operate  with  a  member  mounted  on  the  second 
coil,  the  two  coils  being  adapted  to  be  connected 
with  a  source  of  alternating  electric  current  and  so 
wound    that    their    magnetic    fluxes    will    be    opposed. 

754,689.     Electrical    Selective    Apparatus.     Frank    D. 
Pearne  and  Charles  L.  Krum,  Chicago,  111.,  as- 
signors to  the  Pearne  Electric  and  Manufactur- 
ing   Company,     Chicago,    111.     Application     filed 
February    3,    1902. 
jV    line    circuit    with    two    independent,    separate    branch 
circuits     contains     a     relay.       Means     controlled     by     the 
relay     close     either     of     the     branch     circuits     which     is 
locked    by   a    pair    of   locking  magnets,   one   controlled    by 
each    of   the    branch    circuits.      A    shunt    around    the    cir- 
cuit-controlling   means    is    arranged    to    be    closed    by    the 
operation    of    the    locking    magnets    through    the    selected 
branch  circuit. 

754,692.  Rheostat.  Claude  R.  Pitrat.  Amsterdam, 
N.  Y.,  assignor  to  the  Magneto  Electric  Com- 
pany, Amsterdam,  N.  Y.  Application  filed  Au- 
gust 8,   1903. 

The  rheostat  embodies  an  electromagnet  having  pole 
pieces,  a  contact  arm  including  a  pair  of  parallel  mem- 
bers and  a  keeper  mounted  between  the  members  to  co- 
operate and  be  seJf-adjustable  with  respect  to  the  pole 
pieces. 

754,694.  Electric  Pocket  Lamp.  Angelica  E.  Post. 
Boston,  Mass.  Application  filed  December  30, 
1903. 

A  small  incandescent  lamp  is  contained  in  the  end 
of  a  flat  oblong  case  in  which  is  placed  the  battery  for 
the  lamp. 

754,748.  Electric  Stop  Motion  for  Warping  Ma- 
chines. John  Cocker  and  Charles  Denn,  Phila- 
delphia, Pa.    Application  filed  January  30,  1902. 

An  electric  circuit  is  provided  with  a  fixed  terminal 
formed  of  a  metallic  rod,  spaced  metallic  strips  being 
placed  below  the  rod  and  connected  to  it.  A  second 
terminal  in  the  form  of  a  rcvoluble  metallic  roller  is 
arranged  below  the  strips  with  means  for  continuously 
revolving  the  roller.  Circuit-closers  in  the  form  of 
rods,  having  at  their  upper  ends  eyes  by  means  of  which 
tliey  arc  suspended  from  the  yarns  and  intermediate 
of  their  ends  loops  to  receive  the  rod,  are  other  feat- 
ures of  the  invention. 

754-756.  Process  of  Separating  Ores  from  Mag- 
netic Gangue.  Thomas  A.  Edison.  Llewellyn 
Park,  N.  J.     Application  filed  May  29,  1903. 

Treating  nickcliferous  ores  composed  essentially  of 
pyrrhotite  and  a  smaller  proportion  of  a  non-magnetic 
nickel  compound  consists  in  grinding  the  ore  to  a  suffi- 
cient fineness  to  free  the  non-magnetic  particles.  With 
this  is  mixed  a  predetermined  and  larger  bulk  of  a 
coarser  non-magneti<;  material.  The  mixture  is  sub- 
jected to  the  action  of  a  magnetic  separatoc,  whereby 
the  non-magnetic  nickel  compound  and  added  coarser 
material  will  be  rejected  as  tailings.  The  non-mag- 
netic nickel  compound  is  finally  separated  from  the 
added  coarser   material. 

754,762.  Electric  Socket  Support.  Edwin  R.  Gill, 
New  York,  N.  Y.  Application  filed  March  14, 
1902.     Renewed  December  23,  1903. 

As  a  means  for  conveying  current  to  electric  lamps, 
two  insulated  conductors,  carry  two  separable  clamping 
members  applied  to  opposite  sides.  A  piercing  and  con- 
ducting point  on  each  member  is  adapted  to  penetrate 
die    insulation   on    one  of   the    conductors. 

754.778.  Trolley  Wheel  Retainer.  James  A.  Kil- 
patrick,  Niles,  Ohio.  Application  filed  Decem- 
ber 19,  1903. 

Combined  with  a  trolley  pole  is  a  trolley  wheel  and  a 
pivotally  mounted  retainer  frame  with  means  tending 
by  gravity  to  normallv  hold  the  frame  horizontal.  Re- 
tainers carried  by  the  frame  normally  extend  across  the 
conductor  wire. 

754,804.  Speed-regulating  Magnetic  Clutch.  Charles 
A.  Pratt,  Oak  Park,  111.  Application  filed  De- 
cember 7,  1903. 

Two  transmission  disks  mounted  in  substantially 
parallel  planes  are  supplied  with  transmitting  mechanism 
adapted  to  communicate  power  from  one  of  the  disks 
to  the  other,  also  magnetic  mechanism  adapted  to  move 
one  of  the  disks  toward  the  other  and  means  to  vary 
the  position  of  the  transmitting  mechanism  with  refer- 
ence to  the  disks  so  that  the  speed  of  rotation  of  one 
of  the   disks  with  reference    to   the  other  is   varied. 

7^4,858.  Storage-battery  Tray.  Thomas  A.  Edison, 
Llewellyn  ^Park,  N.  J.,  assignor  to  the  Edison 
Storage  Battery  Company.  Orange,  N.  J.  Ap- 
plication filed  November  28,  1902. 

A  tray  for  supporting  a  series  of  cells  has  on  its 
bottom  a  series  of  blocks  or  pedestals,  one  for  each 
cell,  a  stud  on  each  block  and  an  insulating  skirt  be- 
tween each  cell  and  the  corresponding  supporting  block, 
the  skirt  being  formed  with  a  struck-up  socket  engag- 
ing a  recess  in  the  bottom  of  the  cell. 

7=14,859.  Reversible  Galvanic  Battery.  Thomas  A. 
Edison,  Llewellyn   Park,   N.  J.,  assignor  to  the 


Edison  Storage  Battery  Company,  Orange,  N.  J. 
Application  filed   November  28,    1902. 

In  a  reversible  galvanic  battery  are  electrode  plates 
carrying  perforated  pockets  containing  the  active  ma- 
terial, the  pockets  projecting  beyond  the  face  of  the  cor- 
responding electrode  plate.  Insulating  separating  tubes 
are  arranged  longitudinally  between  the  plates  and  guided 
by  the  pockets  and  made  of  material  which  is  unaffected 
by    electrolytic  action    in    the    electrolyte. 

7S-i^^3-  Electrical  Plug  and  Receptacle.  Gilbert 
W.  Goodridge,  Bridgeport,  Conn.,  assignor  to 
the  Br>'ant  Electric  Company,  Bridgeport,  Conn. 
Application   filed   October  9,    1903. 

A  plug  receptacle  consists  of  an  insulating  body  having 
holes  through  it.  with  a  plain  metal  single  tube  in  each 
of  the  holes,  carrying  a  binding  screw  at  its  rear  end 
and  a  securing  pin  passing  through  lateral  openings  in 
the  body  and  secured  in  the  tubes. 

754,868.  Fire  and  Water  Proof  Insulating  Cover- 
ing for  Metallic  Surfaces.  John  A.  Heany, 
Philadelphia,  Pa.,  assignor  to  the  Teter-Heany 
Developing  Company,  Charleston,  W.  Va.  Ap- 
plication   filed    May    10,    1902. 

A  waterproof  cohering  adhesive  mass  formed  of  gluey 
substances  is  applied  as  a  coating  to  the  conductor. 
Flocculent  asbestos  is  agglomerated  with  the  coating. 
A  covering  is  formed  of  the  waterproof  gluey  substances 
combined  with  fireproofing  materials  agglomerated  with 
the  asbestos  and  the  gluey  coating  of  the  conductor  to 
form  an  insulating  mass  in  which  the  materials  and 
asbestos  are    thoroughly  intermingled  and  firmly  bound. 


NO.    754,656. — ELECTRIC    FURNACE. 

754,904.  Wireless  Signaling  System.  Harry  Shoe- 
maker, Philadelphia,  Pa.,  assignor  to  Marie  V. 
Gehring  and  the  Consolidated  Wireless  Tele- 
graph and  Telephone  Company,  Philadelphia, 
Pa.     Application   filed  June    11,    1902. 

In  a  wireless  signaling  system  is  a  freely-oscillating 
circuit,  an  inductance  winding  included  in  the  circuit 
and  a  radiating  circuit  connected  to  the  terminals  of  the 
winding. 

754,935-  Ringing  and  Listening  Key.  Charles  H. 
North.  Cleveland.  Ohio,  assignor  to  the  North 
Electric  Company,  Cleveland,  Ohio.  Applica- 
tion filed   September    14,    1901. 

Several  contact-making  springs  closely  mounted  in 
parallel,  vertical  planes  are  operated  by  a  lever  pivotally 
mounted  above  the  springs.  An  interposed  roller  part 
carried  on  the  lower  end  lies  between  the  springs,  wliicli 
it  is  adapted  to  flex  into  and  out  of  contact  when  os- 
cillated by  the  lever. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents   (issued  by 

the    United    States    Patent    Office j    that    expired    on 

March  22,  1904: 

359.593-  Automatic  Electric  Air  Crake.  J.  Fairfield  Car- 
penter,   Berlin,    Germany.     • 

359,607.  Electric  Railway.  Isaac  W.  ITeysinger,  Philadel- 
phia,   Pa. 

359.619.  Combined  Volt  and  ;\mpcre  Meter.  Roderick 
Macrae,    Baltimore,    Md, 

359.686.  Municipal  Signal  Apparatus,  Eernice  J.  Noyes, 
Boston,    Mass. 

359.687.  Municipal  Signal  Apparatus.  Bernicc  J.  Noyes, 
Boston,   Mass. 

359.688.  Municipal  Signal  Apjjaratus,  Bernice  J.  Noyes, 
Boston,  Mass. 

359.689.  Individual  Call  for  Municipal  Telegraph  Systems. 
Bernice   J.    Noyes,   Boston,    Mass. 

359.690.  Electric   Battery.      Karl  Pollak,   Berlin,   Germany. 
359)713-     Electric-lighting     System.      Frederick     A.     Chenev. 

Troy,    N.   Y. 

351,726.  Electrical  Conductor,  Edward  B.  Johnsnn,  New 
York,    N.    Y. 

359.738.  Underground  Conduit  for  Powerful  Elcclric  Cur- 
rents.     George   B.   Pennock,    Brooklyn,    N.   Y. 

359^739-  Regulator  for  Electric  Currents.  Joseph  A.  Pow- 
ers,  Troy,   N.    Y. 

359.748.  Dynamo  Electric  iMachine.  Nikola  Tesia,  Sniil- 
jan    Lika,    Austria-Hungarj-. 

359.770.  Regulator  for  Dynamo  Electric  Machines.  Charles 
L.    Buckingham,  New    York,  N,  Y. 

359,805.  Electrical  Synchronal  Escapement.  James  F.  Mc- 
Laughlin, Philadelphia,   Pa. 

359,Si2.  Insulator  for  Supporting  and  Holding  Electric 
Wires.      Henry  Pennie,    Brooklyn,    N.  Y. 

359,816.  Terminal  for  Telegraph  Lines  or  Cables.  WilHam 
H.    Sawyer,    Providence,    R.    I. 

359.823.  Electric  Fire  and  Burglar  Alarm.  Siegfried  Taus- 
sig.  Prague.    Bohemia,    Austria-Hungary. 

3:;9,S24.  Electric  Current  for  Telephones  and  Fire  and 
Burglar  Alarms.  Siegfried  Taussig.  Prague,  Bohemia, 
Austria-Hungary. 

359,876.  Process  for  Preparing  Secondary-battery  Plates. 
.  Abraham   V.    Meserole,  New  York,    N.    Y. 

3^9,877.  Secondary  Battery.  Abraham  V.  Meserole,  New 
York.    N.    Y. 

359,894.  Dynamo  Electric  Machine.  Robert  J.  Sheehy,  New 
York,  N.  Y. 

359.900.  Charging  and  Discharging  Secondary  Batteries. 
Eli  T.  Starr,  Philadelphia.  Pa. 

359.901.  Mechanism  for  Charging  Sccondarv  Batteries.  Eh 
T.    Starr,   Philadelphia.  Pa.  _ 

359,916.     Electric    Lamp     Frame.     Thomas    IT.     Brady,    New 

Britain,    Conn. 
359,9 14-     Secondary      Battery.     William      Mam,        Brooklyn. 

N.  Y. 
359,982.     Coupling     for     Electric     Conductors.      Frank     C. 

Plume,  Thamaston.  Conn.  ,    ,  -n 

350.984.     Telephone     Sign.nl.     Charles    R.     Swain,     rcckskill, 
■    '    N.   Y. 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY 


Vol.  XXXIV. 


CHICAGO,  APRIL  2,  1904 


No.  14 


Electric   Power  Plant  on  the    Avancon 
River  at  Bex,  Switzerland. 

By  Fr.\nz  KoESiER. 

The  power  plant  herewith  described  is  designed  for 
the  purpose  of  utilizing  the  waterpower  of  the  Avan- 
con River  and  converting  it  into  electricity.  The 
electric  power  is  used  for  a  number  of  purposes — for 
lighting  the  town  of  Bex  and  its  numerous  hotels 
(Bex  being  a  favorite  stopping  place  for  travelers  in 
the  Bernese  Alps),  for  industrial  establishments,  and 
also  for  the  electric  road  and  a  rack  railroad  which 
runs  from  the  railroad  station  at  Bex  to  the  towns 
of  Gryon  and  Villars.'  The  dam  runs  entirely  across 
the  river  from  bank  to  bank,  but  is  only  34V2  feet 
long. 

-At  right  angles  to  the  river  and  close  to  the  dam  a 
supply  conduit  4,696  feet  long  leads  to  a  collecting 
reservoir,    in   which    is 


rests  on  solid  rock,  thus  obviating  the  necessity  of 
pile  foundations.  A  small  wooden  building,  con- 
nected to  the  bank  by  a  bridge,  is  provided  over  the 
reservoir,  and  from  this  is  operated  the  sluice. 

The  supply  conduit  is  built  of  cement  and  runs 
underground  throughout  its  length  of  4,696  feet. 
It  is  3.93  feet  high  and  2.6  feet  wide  at  the 
widest  part.  Its  cross-section  is  elliptical,  and  its 
area  is  8.3  square  feet,  the  thickness  of  the'  walls 
varying  from  five  inches  to  7%  inches.  The  conduit 
for  1,132  feet  of  its  length  is  built  in  a  tunnel  and 
surrounded  with  gravel.  For  the  remaining  356  feet 
of  its  length  it  is  laid  in  a  trench  on  the  mountain 
slopes,  the  bottom  resting  in  gravel.  Of  the  total 
length,  1,065  feet  is  made  up  of  curves  which  have 
radii   varying   from  65   to  325   feet. 

The  conduit  is  divided  into  eight  sections,  in  each 
of  which  is  located  a  slime  collector  9.8  feet  square 


feet  length  of  pipe.  .At  bends  or  changes  of  grade  the 
foundations  are  securely  anchored  and  contain  nearly 
82  cubic  feet  of  concrete.  The  expansion  joints,  of 
which  there  are  six  in  the  entire  length  of  the  pen- 
stock, are  of  cast  iron  in  the  stuffing-box  form,  and 
are  packed  with  hemp.  At  all  flange  connections  is 
provided  a  hard-rubber  gasket,  which  has  been  found 
to  be  very  satisfactory.  The  speed  of  the  water  in 
tlie  penstock  varies  from  3.28  to  4.92  feet  a  second 
ordinarily.  At  full  capacity  the  speed  is  8.2  feet, 
according  to  the  load  on  the  power  house.  A  gauge 
controls  the  pressure  of  the  water  in  the  penstock. 

Owing  to  the  impossibility  of  arranging  a  natural 
overflow  from  the  reservoir,  it  was  necessary  to 
build  an  artificial  one,  which  consists  of  an  under- 
ground conduit  built  of  armored  concrete  of  the 
Malgarini  system.  The  pipe  is  circular  in  cross- 
section  and  its  diameter  is  23.2  inches;  it  is  large 
enough     to     carry    off 


connected  the  penstock 
( r,3i8.S  feet  long) 
which  leads  to  the 
power  house,  and  also 
an  overflow  pipe, 
which  leads  from  the 
reservoir  to  the  river. 
The  power  house  is 
arranged  to  accommo- 
date six  turbo-genera- 
tor units.  The  period 
of  high  water  in  the 
river,  during  w  h  i  c  ii 
time  the  average  flow 
is  1,600  liters  a  second, 
lasts  for  from  eight  to 
nine  months,  the  flow 
during  the  remainder 
of  the  year  averaging 
about  800  liters  a  sec- 
ond. The  Avancon 
River  is  fed  from  the 
glaciers  of  the  Muve- 
ran  Mountain  and  the 
Dent  de  Hordes  Range 
and.,Jrom  niany  small 
mountain  streams.  The 
dam,  water  canal  and 
penstock  are  con- 
structed.  on  the  'basis 
of  a  flow  of  1,600 
liters  a  second,  and  the 
power  house  is  so  ar- 
ranged that  should  the 
occasion  arise,  two  ad- 
ditional turbo-genera- 
tor sets  may  be  added. 
The  gross  fall  from 
the  dam  to  the  power 

house    is    557.6    feet    and   the   net    or    useful    fall    Is 
531.3  feet. 

Taking  into  account  the  friction  losses  in  the  pen- 
stock and  using  an  efficiency  of  75  per  cent,  for  the 
turbines,  the  plant  develops  in  winter  1,300  horse- 
power and  during  the  rest  of  the  year  2,400  horse- 
power. The  dam  is  built  of  concrete  and  masonry 
and  is  9.84  feet  high,  the  water  overflowing  for  the 
greater  portion  of  its  length.  The  supply  conduit  is 
built  at  right  angles  to  the  river,  as  previously  stated, 
the  bottom  of  the  conduit  being  25  inches  above  the 
river  bed,  in  order  to  keep  sand  from  entering  the 
conduit.  The  conduit  is  provided  with  an  inlet 
sluice,  which  is  usually  kept  open.  After  entering 
the  conduit  the  water  passes  through  a  grating  and 
enters  a  water  chamber  72.1  feet  long  and  9.84  feet 
wide.  Immediately  before  the  entrance  of  the  con- 
duit leading  to  the  penstock  is  an  overflow  which 
allows  the  water  to  return  to  the  river.  At  the 
conduit  entrance  is  a  rack  of  iron  bars,  to  prevent 
foreign  matter  from  being  carried  in  with  the  water, 
and  there  is  also  provided  a  regulating  sluice  which 
indicates,  by  means  of  a  scale,  the  amount  that  it 
is    opened. 

It  is  possible  to  operate  the  combination  of  all 
these  sluice  gates  so  that  throughout  the  entire  year 
the  water  which  enters  the  conduit  is  entirely  free 
from  gravel  and  foreign  matter  and  no  sand  or 
stones  can  collect  in  the  conduit  or  basin.  The  water 
chamber  is  built  of  concrete  and  masonry,  the  con- 
crete being  used  where  an  underground  flow  of 
water  was  encountered.    The  bottom  of  the  chamber 
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and  6.56  feet  deep,  the  bottom  of  the  collector  being 
19  inches  below  the  bottom  of  the  conduit.  At  thiS/ 
point  a  sluice  gate  for  cleaning  is  provided,  and  also 
a  manhole  for  the  same  purpose.  The  speed  of  the 
water  in  the  conduit  is  9.18  feet  a  second.  The  con- 
duit terminates  in  a  reservoir,  which  is  for  the 
purpose  of  purifying  the  water  and  also  assists 
greatly  in  regulating  the  pressure  on  the  turbines. 
The  reservoir  is  cylindrical  in  form,  26.2  feet  in 
diameter  and  11.8  feet  deep,  and  is  constructed  of 
armored  concrete.  The  reservoir  rests  upon  a  foun- 
dation of  tamped  concrete  from  7%  to  11%  inches 
thick,  the  walls  being  from  3.8  to  4.6  inches  thick. 
It  has  a  capacity  to  the  overflow  of  1,712  cubic  feet. 
The  water  passes  from  the  reservoir  into  the  pen- 
stock through  a  fine  grating.  The  entrance  to  the 
overflow  conduit,  which  is  built  of  concrete,  is  8.8 
feet  above  the  bottom  of  the  basin  and  is  provided 
with  a  sluice  gate. 

.\  small  wooden  house  is  built  above  the  reser- 
voir, from  which  the  sluice  gates  are  operated.  The 
penstock  follows  the  steep  and  changing  slope  of 
the  Ravine  Mountain  to,  the  power  house,  where 
it  terminates  in  a  tee.  It  is  1,318.5  long  and  2.95 
feet  in  diameter,  and  is  built  of  sheet  steel,  the 
pipe  lengths  running  from  19  to  23  feet.  The  lengths 
are  double  riveted  and  the  flan.ges  are  angle  iron. 
The  thickness  of  the  steel  is  divided  into  10  sections, 
according  to  the  pressure  of  the  water,  and  varies 
from  three-sixteenths  to  nine-sixteenths  inch.  The 
penstock  is  supported  by  iron  saddles  built  in  concrete 
foundations,  there  being  two  such  saddles  to.  each  19.6 


the  overflow  water 
from  the  reservoir 
without  creating  any 
pressure  in  the  pipe. 
As  the  drop  of  this 
;iipe  is  considerable,  in 
order  to  keep  it  from 
moving,  it  is  imbedded 
at  intervals  throughout 
its  length  in  concrete 
foundations,  and  at 
two  points,  where 
there  is  a  sharp  turn, 
a  large  concrete  foun- 
dation, in  which  there 
is  a  chamber  for 
breaking  the  force  of 
the  water,  is  built  and 
provided  with  a  man- 
hole. The  total  length 
of  this  overflow  con- 
duit is  996.9  feet. 

The  power  house  is 
built  on  the  river  bank 
at     the     foot     of     the 
mountain    slope,    a    re- 
taining    wall     being 
built      up     from       the 
river  above  the  power- 
house  foundations.     It 
is  93.4  feet  long  inside 
and     31.S     feet     wide. 
Fig.    I    is   an    exterior 
view     of     the 
house.    Fig.     2 
sectional     drawing 
showing    the    arrange- 
ment of  the  machinery. 
The      dimensions      are 
given  in  meters.     On  one  side  is  a  switching  room 
3t)  feet  long  and  10.4  feet  wide.     At  one  end  of  the 
power   house   is   a   building   for   the   employes,    this 
having  three  stories  and   a  basement,   a  portion  of 
the  building  being  used  as  a  shop. 

The  penstock  joins  a  tee  in  the  power  house, 
which  branches  both  ways  at  right  angles.  This 
tee  is  located  in  a  trench  under  the  floor,  the  trench 
being  covered  with  plates  of  checkered  iron  and 
readily  accessible.  Each  branch  of  the  tee  is  28% 
inches  in  diameter,  and  a  throttle  valve  is  inserted 
in  each  branch  near  the  junction  with  the  penstock. 
These  valves  are  operated  from  the  generator  room 
by  means  of  a  spindje  and  gearing.  The  penstock  in 
the  turbine  house  is  furnished  with  a  discharge 
valve,  which  enables  the  reservoir  and  penstock  to 
be  emptied  in  15  minutes'  time.  Smaller  pipes 
lead  from  the  branches  of  the  tee  to  the  turbines, 
there  being  two  such  pipes  in  one  branch  and  four 
in  the  other  to  agree  with  the  arrangements  of  the 
machines.  The  plant  is  also  equipped  with  a  five- 
ton  traveling  hand  crane,  which  is  suspended  16.4 
feet  above  the  floor. 

Six  high-pressure  turbines,  manufactured  by 
Escher,  Wyss  &  Co.  of  Zurich.  Switzerland,  are 
installed  in  the  power  plant.  One  of  the  turbines  is 
shown. in  Fig.  3.  These  turbines  run  at  a  speed  of 
600  revolutions  a  minute  and  furnish  400  horsepower 
each.  Deducting  the  friction  losses  in  the  penstock 
and  in  the  branch  line  the  net  head  available  at  the 
turbines  is  508.2  feet.  The  turbines  are  of  the 
spoon-wheel    type    and    are    enclosed    in    cast-iron 
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casing  and  revolve  on  a  horizontal  shaft.  The  speed 
19  governed  by  a  flyball  governor,  which  in  turn 
acts  upon  an  hydraulic  regulator  and  controls  the 
admission  of  the  water  to  the  turbine  wheel.  The 
turbines  are  guaranteed  to  show  a  speed  variation 
of  three  per  cent,  or  less  with  a  25  per  cent,  change 
in  load,  and  with  100  per  cent,  change  in  load  a 
speed  variation  of  eight  per  cent,  or  less  is  guaran- 
teed. Tests  on  these  turbines  when  fully  loaded 
have  shown  a  speed  variation  of  five  per  cent,  when 
the  load  was  entirely  thrown  off.  The  turbine  shaft 
is  equipped  with  a  fly^vheel.  In  order  to  guard 
against  shocks  and  the  influence  on  other  turbines 
when  the  load  is  suddenly  thrown  off  from  one  ma- 
chine,  each   turbine   is   provided   with   an   automatic 
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ThawTng  Ice  in  Water  Pipes  by  Electric 
Heat. 

Mr.  R.  S.  Kelsch,  general  superintendent  of  the 
Montreal  Light.  Heat  and  Power  Company,  con- 
tributes the  following  to  the  discussion  in  relation 
to  the  use  of  electricity  in  thawing  ice  in  water  pipes : 

■"Owing  to  the  unusually  severe  winter  just  passed, 
the  method  has  been  employed  on  a  large  scale  in 
Montreal.  The  water  pressure  in  Montreal  varies 
from  70  to  no  pounds,  and  on  account  of  the  general 
winter  conditions  in  this  vicinity,  the  water  pipes 
and  services  are  placed  seven  to  eight  feet  below  the 
street  surface.  Notwithstanding  this  depth,  there 
has  been  reported  during  the  last  winter  over  1,000 


SECTIONS    AND    PLAN    OF    POWER    HOUSE    AT    BEX,    SWITZERLAND. 


safety  discharge  valve,  which  allows  the  excess  water 
to  escape  and  reduces  the  pressure  acting  on  the 
turbine.  The  safetj'  valve  is  normally  closed  by 
means  of  a  weighted  lever,  which  is  connected  to  a 
piston  operating  in  a  dashpot  so  that  the  valve  opens 
quickly  when  it  operates  and  closes  slowly. 

In  spite  of  the  fact  that  the  penstock  is  equipped 
with  neither  air  chamber  nor  safet}^  valve,  tests  have 
shown  that  a  change  from  full  load  to  no  load  on 
the  turbines  causes  a  variation  in  pressure  of  three 
per  cent,  in  the  penstock.  The  water  before  entering 
the  turbines  passes  through  a  by-pass  gate  valve  in 
the  branch  line  from  the  penstock  to  each  turbine. 

Two  of  the  turbines,  which  are  connected  to  di- 
rect-current generators,  are  provided  with  two  fly- 
wheels each,  these  being  45.9  feet  in  diameter  and 
1,980  pounds  in  weight.     One  of  these  flywheels  is 
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frozen  water  service  pipes,  and  in  some  instances 
water  mains  as  large  as  eight  inches  in  diameter 
have  been   frozen  solid. 

"In  the  early  part  of  the  winter  a  few  water 
services  were  thawed  out  by  excavating,  and  the 
cost  varied  from  $30  to  $40  a  service.  This  method 
was  abandoned  and  tlie  city  Water  Department  ap- 
plied to  the  Montreal  Light,  Heat  and  Power  Com- 
pany for  current  to  thaw  out  the  pipes,  and  seven 
teams  with  sleighs,  30  to  40-kilowatt  transformer.^, 
rheostats,  reels  of  wire,  etc.,  were  prepared  to  send 
out,  and  each  equipment  was  rented  to  the  Water 
Department,  and  placed  in  charge  of  one  of  its  em- 
ployes. The  water  company  furnished  a  man  to 
make  the  necessary  connections  to  the  power  com- 
pany's  system. 

"The  number  of  pipes  thawed  out  by  the  different 
equipments  varied  from  15  to  30  a  day,  the  average 
being  about  20.  The  amount  of  current  necessary 
for  a  service  was  about  ^10  amperes  each,  which 
accomplished  the  purpose  in  from  six  to  20  minutes. 

"The  eight-inch  pipe  required  the  services  of  three 
equipments,  which  were  sent  from  the  station  at 
8:30  a.  m.,  traveling  a  distance  of  4V2  miles,  and 
were  back  at  the  station  at  11  a.  m.  The  eight-inch 
pipe  was  700  feet  in  length,  and  it  required  1,000 
amperes   for  40  minutes. 

"The  past  winter  has  been  so  severe  that  it  was 
found  necessary  to  use  this  process  throughout  the 
section  of  Canada,  but  I  believe  that  the  wholesale 
method  found  necessary  in  Montreal  this  winter  has 
not  been  employed  elsewhere  heretofore. 

"The  average  cost  to  the  city  has  been  about  $1.50 
a  service,  as  against  $30  to  $40  a  service  by  excavat- 
ing." 
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on  the  shaft  between  the  turbine  and  the  generator 
and  acts  as  a  coupling,  the  other  wheel  being  on  the 
shaft  outside  the  turbine.  The  remaining  turbines 
are  connected  to  alternating-current  generators  by 
means  of  insulated  flexible  couplings.  The  dynamos 
are  mounted  on  a  continuation  of  the  turbine  shafts, 
the  direct-current  machines  furnishing  power  for 
railway  sen.Mce.  The  alternators  furnish  power  for 
lighting  and  manufacturing  purposes.  The  dynamos, 
which  are  of  the  usual  t3'pe,  were  manufactured  by 
the  Cie  de  L'Industrie,  Geneva. 


The  Chicago  and  Milwaukee  Electric  Railroad 
Company  has  at  last  secured  a  right-of-way  through 
Zion  Cit\\  by  which  to  connect  Kenosha,  Wis.,  and 
Waukegan.  111.  The  deal  involved  unusual  diflicul- 
ties  on  account  of  the  declared  principles  of  the  fol- 
lowers of  Dowie  that  "it  is  contrary  to  our  principles 
10  sell  the  property  of  God." 


Mr.  W.  F.  Kingan,  manager  of  the  Edison  Sault 
Electric  Company,  sends  this:  '"Many  articles  have 
appeared  in  the  technical  press  and  local  papers  re- 
garding the  thawing  of  water  pipes  by  electricity'. 
The  Edison  Sault  Electric  Company  of  Sault  Ste. 
Marie,  Mich.,  has  been  engaged  each  winter  for  the 
last  six  years  in  thawing  service  pipes  for  the  city 
electrically,  and  the  means  and  apparatus  which  we 
have  always  used  seem  simpler  and  better  than  any 
of  which  we  have  read.  We  merely  employ  a  25  or 
30-kiIowatt  capacity  transformer,  which  is  mounted 
and  left  on  a  sleigh,  and  also  several  wire  reels. 
These  reels  are  turned"  by  means  of  a  crank  and 
mounted  on  swivels,  so  that  they  always  lead  in  the 
direction  in  which  the  wire  lies.  We  attach  the 
primary  of  the  transformer  to  the  secondaries  of  our 
system,  and  the  secondary  of  the  transformer  direct 
to  the  pipe  we  desire  to  thaw.  This  reduces  the 
voltage  of  the  secondary  of  the  transformer  to  a  low 
figure  and  gives  a  large  current  capacity.  We  use 
no  resistance  of  any  description,  and  as  the  trans- 
former is  oil-filled  the  case  does  not  get  even  blood 
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warm,  hence  we  incur  no  danger.  The  average  time 

for    thawing    five-eighth-inch    or  three-quarter-inch 

service  pipes  is  about  10  minutes.  We  charge  a  flat 
rate  of  $5  for  the  service." 

Death  of  Chester  D.  Crandall. 

By  the  death  of  Chester  D.  Crandall  the  commercial 
side  of  the  electrical  industry  has  lost  a  man  highly 
respected  and  universally  esteemed  who  was  also  a 
kindly,  cultivated  gentleman.  Entering  the  electrical 
field  at  the  age  of  25,  Mr.  Crandall's  pleasing  per- 
sonalitj"^  and  excellent  business  qualities  were  at  once 
recogniEcd,  and  it  was  not  many  years  before  he 
became  active  in  the  management  of  one  of  the 
largest  institutions  in  the  electrical  industry.  This 
was  the  Western  Electric  Company  of  Chicago, 
of  which  Mr.  Crandall  was  manager  for  many  years. 
For  over  a  year  he  had  been  in  poor  health,  which 
developed  into  Bright's  disease,  finally  affecting  his 
heart  and  resulting  in  his  death  on  March  22d.  Al- 
though Mr.  Crandall  owned  a  beautiful  home  at 
2821  Sheridan  Road,  he  died  at  the  Virginia  Hotel, 
where,  for  the  last  six  months,  together  with  his 
wife  and  one  child,  he  had  made  his  home. 

Chester  D.  Crandall  was  born  in  Jefferson  County, 
New  York,  on  December  28.  1854.  After  preparatory 
schooling  he  entered  the  Universitj'  of  Rochester, 
graduating  in  1879  with  honors.     He  accepted  a  po- 
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sition  in  Chicago  with  the  Western  Electric  Com- 
pany in  July.  1879,  where  he  remained  untiJ  August. 
1S81,  when  he  was  chosen  secretary  and  treasurer 
of  the  Gilliland  Electrical  Manufacturing  Company 
of  Indianapolis,  Ind.,  which  had  been  purchased  by 
the  Western  Electric  Company.  In  March,  1882, 
Mr.  Crandall  resigned  to  accept  the  position  of  sec- 
retary and  treasurer  of  the  Missouri  and  Kansas 
Telephone  Company.  Here  he  remained  until  March, 
1889,  when  he  again  entered  the  service  of  the  West- 
ern Electric  Company,  being  later  appointed  man- 
ager, and  which  position  he  held  at  the  time  of  his 
death.  Owing  to  his  protracted  illness,  he  has,  how- 
ever, not  been  active  in  his  duties  for  over  a  year. 
Besides  his  duties  as  manager  of  the  Western 
Electric  Company,  Mr.  Crandall  became  interested 
in  the  development  of  several  electrical  enterprises. 
The  principal  one  was  the  developing  of  a  valuable 
waterpower  in  Mexico,  which  now  transmits  elec- 
trical current  to  Puebla.  An  American  corporation 
was  formed  to  develop  this  project,  and  Mr.  Crandall 
was  made  president.  He  continued  in  this  capacity 
until  about  six  months  ago,  when  he  resigned  on 
account  of  his  health. 

Mr.  Crandall  was  of  a  gracious  and  affable  dis- 
position, and  he  had  many  friends.  His  straightfor- 
ward and  considerate  traits  commanded  the  esteem 
of  his  friends  and  the  confidence  of  his  business 
associates.  His  death  is  keenly  felt.  He  was  a 
prominent  Mason  and  a  member  of  the  Union  League 
Club,  the  Chicago  Athletic  Association  and  the  Glen 
View  and  Edgewater  Golf  Clubs.  He  was  also  an 
associate  member  of  the  American  Institute  of  Elec- 
trical Engineers. 

The  funeral  services  were  held  in  the  Church  of 
the  Atonement  in  Edgewater  on  March  25th.  In- 
terment was  at  Rose  Hill.  The  pallbearers  were 
the  following-named  gentlemen :  Honorary — A.  L. 
Dewar,  George  P.  Barton.  Charles  A.  Brown,  John 
Young,  B.  E.  Sunny,  W.  R.  Patterson.  A.  L.  Greene, 
J.  W.  Johnston.  Active— H.  R.  Flixson.  E.  F. 
Keefer,  A.  McEwen,  W.  M.  Carpenter,  C.  E.  Scrib- 
ner,  A.   L.   Tucker. 
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Sahulka  Electropneumatic  Railway 
System. 

Dr.  Johann  Sahulka,  professor  of  electricity  in  the 
Technical  High  School  of  Vienna,  Austria,  is  the 
inventor  of  certain  improvements  upon  electropneu- 
matic railway  systems  which  will  be.  of  interest  to 
those  who  have  been  following  the  development  of 
the  system  of  B.  J.  Arnold  first  publicly  announced  by 
Mr.  Arnold  in  an  address  before  the  American  Insti- 
tue  of  Electrical  Engineers  on  June  19,  1902,  and 
which  was  more  fully  described  in  the  Western  Elec- 
trician of  January  2,  1904.  Mr.  Sahulka's  United 
States  patent  was  applied  for  on  April  18,  1903,  and 
issued   March   22,    1904. 

The  principle  of  the  Sahulka  system,  which,  like 
the  Arnold  system,  makes  use  of  a  pneumatic  ac- 
cumulator,   consists    in   providing   the   driving   shaft 


FIG.     I.       SAHULKA    ELECTROt^EUMATIC    RAILWAY  SYSTEM. 

with  two  separate  motors  connected  with  each  other 
only  by  means  of  the  driving  axle,  an  electric  motor 
and  a  compressed-air  motor,  both  acting  upon  the 
driving  shaft.  The  compressed-air  motor  only  comes 
into  action  at  starting  and  at  such  parts  of  a  railway 
track  where  no  line  conductors  are  provided,  eventu- 
ally, also,  on  short  sections  of  track  where  increased 
power  is  required.  The  electric  motor,  on  the  other 
hand,  is  working  all  the  time  or  at  any  rate  during 
the  time  that  full  speed  is  maintained.  Since,  during 
the  greatest  portion  of  the  working  time  full  speed 
will  be  maintained,  the  compressed-air  motor  as  a 
rule  will  merely  act  as  a  starting  motor,  the  electric 
motor  constituting  the  main  working  motor.  In 
place  of  a  single  electric  motor  and  single  com- 
pressed-air motor,  groups  of  motors  may  be  used, 
and  compressed  air  may  be  replaced  by  any  other 
form  of  power.  The  electric  motor  may  be  either 
a  continuous-current-motor  or  a  single-  or  polyphase 
motor  of  any  system.  The  pneumatic  and  the  elec- 
tric motors  can  be  controlled  by  separate  controlling 
mechanisms  or  by  a  common  controller. 

The  system  of  Sahulka  has,  in  common  with  that 
of  Arnold,  the  arrangement  of  a  pneumatic  accumu- 
lator mounted  upon  the  vehicle.  The  principal  dif- 
ference between  Dr.  Sahulka's  system  and  Arnold's 
according  to  the  Viennese  inventor,  is  that  in  the 
latter  the  constantly  running  electric  motor  is,  so 
to  speak,  the  sole  "working"  motor,  the  compressed- 
air  device  being  regarded  merely  as  a  coupling  de- 
vice between  the  electric  motor  and  the  car  axle, 
the  coupling  permitting  a  variation  of  the  trans- 
mission of  speed  between  the  working  motor  and  the 
axle.  In  the  Sahulka  system  the  compressed-air 
motor  and  the  electric  motor  act  as  entirely  inde- 
pendent driving  motors  actuating  the  carriage  axles, 
these  motors  being  in  connection  with  each  other 
only  by  means  of  the  driving  axle.  This  system 
may  therefore  be  characterized  as  a  "mixed  electrical 
and  pneumatic  system  of  driving,"  wherein,  however, 
the  electric  motor  acts  as  the  main  working  motor. 
The  system  may  be  employed  for  stationary  power 
plants,  as  well  as  railways,  and  numerous  advantages 
are  alleged  to  be  secured,  chief  among  them  being 
the  great  simplification  in  the  construction  of  driving 
and  regulating  devices  and  the  dispensing  with  line 
conductors  or  third  rails  within  the  limits  of  railway 
stations.  There  is  no  tendency  on  the  part  of  the 
vehicle  to  continue  moving  when   stopped. 

In  the  Sahulka  system  only  a  single  compressed- 
air  engine  is  required,  which  needs  to  work  as  a 
motor  exclusively.  Another  simplification  is  that  the 
electric  motor  may  be  connected  with  the  circuit. 
at  only  periods  of  full  speed,  thus  dispensing  with 
all  starting  rheostats.  Moreover,  all  line  conduct- 
ors can  be  abolished  in  stations.  On  account  of  the 
simple  character  of  the  controller  devices  it  is  deemed 
possible  for  the  system  to  be  used  for  trains  op- 
erated according  to  the  multiple-unit  system.  Finally, 
in  sections  of  the  track  where  there  are  no  line 
conductors  for  the  supply  of  current,  the  system 
presents  the  advantage  that  no  special  trouble  need 
be  taken  in  looking  out  for  the  spot  at  which  the 
line   conductors   recommence. 

The  system,  Avhen  applied  to  mountain  railways, 
permits  of  recovering  energy  in  the  form  of  elec- 
trical energy  and  compressed  air  during  the  down- 
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hill  trip,  the  speed  being  then  controlled  automatic- 
ally. •    . 

To  recover  compressed-air  energy,  an  arrangement 
can  be  used  by  which  the  compressed-air  engine  is 
put  to  work  as  a  compressor  in  descending.  In  all 
the  various  modifications  of  the  system  only  a  single 
controller  crank  is  required,  and  in  all  cases  the 
electric  motor  alone  supplies  power  to  the  axles 
during  the  greater  part  of  the  trip,  so  that  this  motor 
must  be  regarded  as  the  principal  motor,  the  com- 
pressed-air motor  merely -as  a  supplementary  starting 
motor. 

Fig.  I  is  a  diagrammatic  view  of  one  form  of  the 
apparatus.  The  motors  (E)  and  (P)  transmit  power 
independently  of  each  other  to  the  car  axle  (A). 
From  this  latter  is  driven  the  small  compressor  (p). 
In  starting,  the  motor  (P)  alone  comes  into  action, 
and  it  is  only  when  a  certain  rate  of  speed  has  been 
attained  that  the  controller  (H)  completes  the  cir- 
cuit for  the  motor  (E)  and  throws  (P)  out  of 
action.  The  motor  (E)  has  no  starting  rheostat 
and  works  alone  until  the  next  stoppage  has  to  be 
made.  In  order  to  avoid  the  necessity  of  the  start- 
ing motor  (P)  having  to  drive  the  car  axle  (A) 
and  compressor  (p)  simultaneously,  the  tap  (h") 
may  be  connected  with  the  controller  (H),  the  re- 
sult then  being  that  the  compressor  (p)  does  not 
begin  to  work  until  (P)  has  been  disconnected  and 
(E)  Is  running. 

When  the  car  is  started  for  the  first  time,  the 
accumulator  (R)  must  be  fully  charged,  which  is 
done  from  an  outside  source.  During  the  trip  (R) 
Is  always  kept  charged,  and  even  after  being  at  rest 
for  several  hours  there  will  always  be  enough  pres- 
sure In  (R)  to  Insure  the  starting 
of  the  car.  There  is  no  difficulty 
In  recharging  (R)  after  work  has 
been  suspended  for  some  time, 
since  the  accumulator  (R)  may  be 
comparatively  small,  as  Its  sole 
task  consists  in  supplying  the  com- 
pressed air  required  for  starting. 
Should  (R)  be  quite  empty,  it 
could  be  recharged  by  attaching 
the  car  to  another  and  drawing  It 
along  some  distance.  In  this  case 
the  controller  (H)  of  the  drawn 
car  must  be  set  in  the  cut-off  po- 
sition and  (h")  would  have  to  be 
omitted. 

In  view  of  the  fact  that  the  con- 
trolling mechanisni  acts  automatic- 
ally in  the  manner  already  de- 
scribed this  system  is  suitable  to 
application  to  trains  containing 
several  cars  (multiple-unit  sys- 
tem). In  this  case  no  modification 
Is  required  to  control  the  motors 
of  all  cars  by  the  controller  (H) 
of  the  leading  car  except  that  cor- 
responding through  pipes  for  the  compressed  air  and 
through  conductors  for  the  current  must  be  provided. 

As  can  be  seen  in  Fig.  2,  the  accumulators  (R') 
(R")  are  connected  with  a  compressed-air  pipe  (D'') 
and  the  motors  (P')  (P")  with  the  compressed-air 
pipe  (D*),  these  pipes  being  connected  in  each  car- 
riage with  a  pipe  communicating  with  the  controller 
(H')  (H").  The  brake  pipes  (b^')  (b^^)  issuing  from 
the  controller  are  also  connected  with  a  through- 
pipe    (d).     By  means  of  the  trolleys  the  current  is 
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ing  car.  In  this  arrangement  the  trolley  of  the  lead- 
ing car  also  conveys  the  current  for  all  the  motor 
carriages.  If  it  be  desired  to  avoid  this,  it  will  then 
be  necessary  to  provide  In  addition  a  through  con- 
ductor connected  up  with  all  the  trolleys.  Thus  it  will 
be  evident  that  when  a  monophase  alternating  cur- 
rent or  a  continuous  current  is  employed  two  through 
pipes  for  compressed  air  and  two  through  conduct- 
ors for  current  will  be  sufficient;  but  one  of  these 
conductors  may  consist  of  the  rails.  When  poly- 
phase currents  are  employed,  the  number  of  the 
through  conductors  Is  Increased  by  one. 

It  is  obvious  that  there  may  be  different  modifi- 
cations of  the  system,  but  in  all  the  motor  (P) 
Invariably  runs  empty  all  the  time  the  normal  car 
speed  is  maintained.  It  may  be  disconnected  from 
the  car  axle  by  means  of  disconnectlble  couplings. 
It  is  also  possible  to  provide  each  car  with  a  sep- 
arate switch,  enabling  the  motor  (E)  to  receive 
current  when  the  circuit  has  been  interrupted  by 
the  controller  (H)  or  the  centrlfulgal  governor  (c). 
Should  a  short  length  of  steep  gradient  have  to  be 
ascended,  the  switch  will  enable  the  car  to  be  driven 
by  electricity  and  compressed  air  conjointly. 


Electric  Snow  Fighting   in   New    Hamp- 
shire. 

Prediction  was  freely  made  in  New  England  when 
the  electric  railways  began  to  reach  out  into  new 
and  more  sparsely  settled  districts,  and  long  stretches 
of  cross-country  road  were  opened,  that  "a  good  old- 
fashioned  winter,  with  as  much  snow  as  we  used  to 
have,    would   put   the   electrics   out   of  business    for 
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FIG.    2.       SAHULKA   ELECTROPNEUMATIC   RAILWAY   SYSTEM. 

led  from  the  line  conductor  (Q)  to  (H),  and  from 
tlience  a  conductor  leads  to  the  through-wire  (L), 
the  motors  (E)  being  coupled  in  circuit  between 
this  latter  and  the  return  conductor,  in  this  case 
represented  by  the  rails  (Z).  The  compressors  (p) 
are  not  shown  in  the  figure,  but  they  act  automat- 
ically independently  of  (H')-  In  all  the  cars  ex- 
cept the  leading  one  the  controllers  are  set  in  the 
position  (o).  the  supply  of  compressed  air  and  cur- 
rent to  all.  the  motors  (E')  (E=)  and  (P')  (P=) 
being  solely  controlled  by  the  controller  in  the  lead- 
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weeks."  It  was  furthermore  declared,  and  that 
often,  that  the  electric  system  could  never  take  the 
place  of  the  steam  road  for  more  than  five  miles 
out  in  the  country.  The  equipment  could  not  stand 
the  service  nor  make  the  time  necessary,  it  was  con- 
fidently predicted. 

During  the  winter  just  past  the  Boston  and 
Maine  electric  branch,  between  Concord  and  Man- 
chester, N.  H.,  18  miles,  was  "up  against"  an  old- 
fashioned  winter  for  three  months,  and,  while  it  has 
not  been  an  easy  task  by  any  means.  Superintendent 
A.  H.  Albin  has  kept  things  moving  with  as  little 
delay  as  the  steam  roads  with  their  lOO-ton  loco- 
motives. 

The  fine  cars  built  at  the  Concord  shops  of  the 
Boston  and  Maine  railroad  have  proved  comfortable 
and  speedy,  and  with  the  exception  of  one  day  in 
the  middle  of  February,  when  a  veritable  blizzard 
raged,  and  which  held  up  the  steam  roads,  the  elec- 
tric line  made  schedule  time.  What  it  had  to  con- 
tend with  from  snowdrifts  can  be  imagined  by  the 
accompanying  picture  of  a  cut  at  Head  Hill,  which 
was  deep  enough  to  have  been  tunnelled  and  let  the 
cars  through.  The  Concord  and  Manchester  has 
one  of  the  largest  and  heaviest  plows  that  has  been 
built,  but  a  bucking  plow  could  not  clear  itself  in 
such  piles  as  laid  across  the  tracks  after  this  bliz- 
zard. 

A  big  double-truck  Ruggles  rotary  plow,  in  service 
on  the  Manchester  Traction  Company's  line,  wa.3 
sent  against  the  drifts,  however,  and  proved  itself 
equal  to  the  occasion.  At  the  place  shown  in  the 
illustration  the  snow  was  piled  25  feet  high  and 
it  w^as  necessary  to  stand  on  top  of  the  plow  and  cut 
the  snow  do\\'n  into  the  knives  in  order  to  prevent 
tunnelling. 

The  Manchester  Traction  Company  had  its  share 
also  of  "the  beautiful,"  and  on  its  Goffstown  line 
had  to  cut  manj'  rods  nearly  to  the  tops  of  the  cars. 
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Motor  Suspension  for  Mining   Locomo- 
tives. 

A  very  desirable  feature  in  electric  locomotives 
for  mining  use  is  a  short  wheel  base  and  the  con- 
sequent reduction  in  the  size  of  the  complete  loco- 
motive. In  order  to  secure  this  advantage,  it  is 
necessary  to  make  the  motors  as  compact  as  possible 
and  to  reduce  to  a  minimum  the  distance  between  the 
center  of  the  armature  shaft  and  that  of  the  driving 
axle. 

It  is  a  usual  practice  when  climbing  grades  in 
mines  to  use  sharp  sand  on  the  rails  in  order  to 
increase  to  a  maximum  the  friction  between  the 
driving  wheels  and  the  rails,  the  result  being  that 
the  wheels  wear  so  rapidly  as  to  necessitate  frequent 


along  a  line  which  passes  through  the  center  of  the 
armature  shaft,  but  is  located  above  the  center  of 
the  corresponding  driving  axle,  this  arrangement  be- 
ing such  as  to  permit  of  removing  the  motor  from 
the  axle  or  the  axle  from  the  motor  without  opening 
the  motor  casing.  It  is  usual  in  motors  of  this  type 
to  split  the  frame  symmetrically  with  respect  to  the 
field-magnet  poles — that  is,  on  a  line  midway  between 
the  poles.  In  order  to  reduce  to  a_  minimum  the  dis- 
tance between  the  centers  of  the  armature  shaft  and 
the  driving  axle,  this  motor  is  split  unsymmetrically. 
Advantage  is  taken  of  the  usually  imoccupied  space 
between  the  field-magnet  coils  adjacent  to  the  axle,  by 
making  the  axle-bearing  housings  to  project  into 
the    space.     The   axle   bearing   is    entirely    separated 
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replacement.  In  order  to  facilitate  such  replacement 
or  the  replacement  of  axle  bearings,  it  is  desirable 
that  the  motors  be  so  suspended  and  of  such  con- 
struction that  the  driving  axles  may  be  easily  and 
expeditiously  removed  by  disturbing  a  minimum 
number   of  parts. 

Improvements  described  in  a  late  patent  issued  to 
Robert  Siegfried  of  Pittsburg  are  designed  to  ac- 
complish this  result  and  to  meet  the  peculiar  con- 
ditions which  are  imposed  by  the  shape  of  the  loco- 
motive frame.  The  specific  objects  of  these  improve- 
ments are:  First,  to  provide  electric-railway  motors 
of  such  construction  that  they  shall  occupy  a  mini- 
mum amount  of  space  and  shall  have  a  minimum 
distance  between  the  centers  of  the  armature  shafts 
and  those  of  the  corresponding  driving  axles,  and 
at  the  same  time  shall  be  easily  accessible  and  re- 
movable from  the  truck  by  disturbing  a  minimum 
number  of  parts :  second,  to  provide  each  motor  with 
a  flexible  and  pivoted  suspension,  which,  by  means 
of  a  link  motion  between  the  motor  and  its  suspension 
rod,  permits  at  all  times  of  a  vertical  straight-line 
motion  of  the  locomotive  journal  boxes ;  third,  to  pro- 
vide an  axle  cap  in  one  piece  to  cover  the  driving- 
axle  bearings  and  all  portions  of  the  driving  axle 
between  the  bearings,  the  cap  being  easily  and  expe- 
ditiously removed  without  opening  the  motor  or  dis- 
turbing the  other  parts,  and.  fourth,  to  so  support 
the  gear  case  that  its  lower  half  may  be  removed 
simultaneously  with   the  axle  cap. 

Fig.  I  is  a  side  elevation  of  two  motors  as  they 
appear  when  mounted  in  running  position  on  the 
locomotive  truck,  only  parts  of  the  latter  being  shown. 
Fig.  2  is  an  end  elevation  of  one  of  the  motors  in 
running    position    looking    at     the     suspension    end. 

The  two  motors  (4)  and  (5)  are  reversely  ar- 
ranged, so  that  the  gears  (not  shown)  and  cases  (6) 
necessitate  an  offset  relation  of  the  two  with  ref- 
erence to  the  central  plane  of  the  locomotive  or  truck. 
This  offset  or  staggered  arrangement  of  the  motors 
permits  of  a  simple  and  convenient  arrangement  of 
supporting  means  for  the  adjacent  ends.  Each  motor 
frame  is  provided  with  a  lug  or  nose  (7),  to  which 
is  pivotally  attached  the  bifurcated  lower  end  of  a 
suspension  rod  (8),  the  upper  end  of  which  is  screw- 
threaded  and  provided  with  a  nut,  which  rests  upon 
a  bar  or  plate  (10).  The  suspension  bar  (11)  con- 
stituting a  part  of  the  locomotive  frame,  is  bolted 
to  the  side  plates  and  has  a  depressed  middle  portion 
(12),  and  between  this  portion  and  the  plate  the 
suspension  rods  are  surrounded  by  supporting  and 
cushioning  springs   (13). 

Each  suspension  rod  is  provided  with  a  shoulder 
(15),  and  upon  the  two  shoulders  rests  a  bar,  be- 
tween which  and  the  suspension  bar  (11)  are  also 
located  three  coil  springs  (17).  (See  Fig.  2).  The 
holes  through  the  suspension  bar.  which  receive  the 
suspension  rods,  are  of  larger  diameter  than  the  rods 
in  order  that  the  latter  may  be  free  to  swing  or 
move  laterally  within  certain  limits. 
It  will  be  observed  that  each  motor  frame  is  split 


from  the  inside  of  the  motor  by  means  of  a  wall,  so 
that  it  is  impossible  for  oil  to  run  into  the  motor  and 
injure  the  insulation  of  the  field-magnet  coils.  It 
will  be  understood  that  the  plane  of  division  of  the 
motor  frame  may  be  below  instead  of  above  the  axle, 
if  desired. 

Each  axle  cap  (28)  is  formed  in  one  piece,  which 
extends  throughout  the  entire  length  of  the  axle, 
and  therefore  serves  effectively  to  exclude  all  dust 
and  dirt.  The  bearing  housing  (29),  of  which  the 
cap  constitutes  a  part,  is  divided  at  a  suitable  angle 
with  reference  to  the  vertical  plane,  so  that  when  the 
motor  is  tilted  and  the  axle  cap  removed,  the  axle 
may  be  readily  withdrawn  from  its  bearings.  The 
axle  cap  is  fastened  in  position  by  means  of  eight 
tap  bolts  (30).  The  axle  cap  is  also  provided  with 
a  lug.  which  may  be  cast  integral  with  it  and  have 
such  location  and  dimensions  as  to  provide  a  support 
for  the  gear  case  (6),  the  lower  half  of  the  latter 
being  securely  fastened  by  means  of  a  corresponding 
lug.  A  more  rigid  support  is  thus  provided  for  the 
gear  case  than  would  be  possible  if  it  were  secured 
to  an  axle  cap  covering  only  one  bearing.    To  remove 


FIG.    2.       MOTOR    SUSPENSION     FOR    MINING     LOCOMOTIVES. 
— END    VIEW. 

the  gear  case  it  is  only  necessary  to  remove  the  bolts 
securing  its  upper  half  to  its  lower  half,  the  lower 
half  being  then  removable  simultaneously  with  the 
axle  cap   (28). 

The  journal  boxes  are  mounted  in  guides,  with 
which  the  sides  of  the  locomotive  frame  are  provided, 
so  as  to  move  vertically  in  them,  springs  being  inter- 
posed between  the  boxes  and  the  frame. 

It  will  be  seen  that  the  means  described  for  sup- 
porting the  inner  ends  of  the  motors  are  such  as  to 
permit  of  a  free  straight-line  motion  of  the  journal 
boxes  in  their  guides  and  that  the  construction  and 
arrangement  of  bearing  housings  and  gear  cases  are 
such  as  to  permit  of  the  ready  removal  of  the  axles 
and  gear  cases. 


New  French  Oxygen  Generator. 

An  electrolytic  product  which  promises  to  be  of 
some  interest  has  been  invented  by  George  F.  Jaubert, 
a  prominent  scientist  of  Paris.  This  substance  when 
placed  in  water  gr\-es  off  pure  oxygen  in  large  quan- 
tities, and  the  action  is  quite  similar  to  the  produc- 
tion of  acetylene  by  carbide  of  calcium.  Certain 
metals,  like  sodium  and  potassium,  have  the  property, 
when  heated  in  a  current  of  air,  to  combine  with 
the  oxygen,  and  in  this  way  a  series  of  oxides  is 
obtained  which  contain  from  one  to  four  atoms  of 
oxygen  and  which  possess  different  properties. 
While  the  lower  oxide  dissolves  in  water  without 
giving  rise  to  any  other  phenomenon  than  that  of 
simple  hydration,  the  higher  oxides  have  the  prop- 
ert>'  of  being  decomposed  by  cold  water  with  a 
violent  disengagement  of  pure  oxygen.  Mr.  Jaubert 
has  discovered  an  electrolytic  method  for  producing 
these  higher  oxides,  which  he  calls  "oxyliths,"  and 
is  now  able  to  manufacture  them  at  a  low  cost.  For 
this  purpose  a  large  hydraulic  plant  has  been  erected 
in  the  Isere  district  of  France,  which  uses  a  fall 
of  5,000  horsepower.  The  oxylith  obtained  by  this 
process  is  a  granular,  whitish  body  which  comes  in 
pieces  of  two  or  three  ounces.  It  is  also  used  in  the 
form  of  powder  or  compressed  into  tablets  or  blocks. 
When   the  oxylith   is  placed  in   contact   with   water 


Alderman  Leachman  has  presented  to  the  Chicago 
City  Council  an  ordinance  creating  the  Signal  Corps 
of  the  Police  Department.  Its  object  is  to  make 
the  telephone  and  telegraph  operators  members  of 
the   Police  Department. 


FIG.  I.   NEW  FRENCH  OXYGEN  GENERATOR. 

the  oxygen  is  immediately  given  off,  but  when  the 
water  is  removed  the  action  stops  and  there  is  no 
overproduction.  This  makes  it  easy  to  construct  a 
suitable  automatic  generator  similar  to  the  acetylene 
generators,  and  one  of  these  is  here  illustrated,  which 
have  been  designed  by  the  Compagnie  Universelle 
d". Acetylene. 

The  apparatus,  of  small  output,  shown  in  Fig.  i 
and  in  section  in  Fig.  2,  consists  of  a  shi?^t-iron 
reservoir  (A)  containing  water  and  surmounted  by 
a  hopper  (B),  in  which  is  placed  the  oxylith  in 
powder.  The  bottom  is  closed  by  a  ball  valve  which 
distributes  the  powder  as  needed.  On  the  top  is 
stretched  a  flexible  membrane  of  rubber,  and  passing 
through  it  is  a  rod  connected  to  the  ball ;  the  rod 
has  a  platform  (E)  on  the  top  to  contain  weights. 
At  the  start,  as  the  interior  pressure  is  zero,  the 
weights  push  down  the  valve  and  a  certain  quantity 
of  powder  falls  into  the  water.  The  gas  is  then 
given  off,  and  when  the  pressure  becomes  sufficient 
ihe  diaphragm  is  pushed  up,  through  the  side  tube 
(F).  and  the  valve  is  closed.  As  the  gas  is  used 
the  pressure  lowers,  letting  in  a  fresh  quantity,  and 
so  on. 

Another  apparatus  uses  the  oxylith  in  blocks  of 
about  two  inches  cube,  which  are  placed  in  a  per- 
forated support  and  the  water  acts  on  them  from 
lieiow.  This  form  is  designed  for  intermittent  work, 
as  for  oxy-hydrogen  light,  and  the  material  is  econ- 
omized by  placing  it  in  the  compartments  at  different 
levels.  The  water  gradually  rises  and  generates 
the  gas,  and  at  the  end  the  blocks  which  are  un- 
touched are  removed  to  be  used  again. 

A  process  of  this  kind  by  which  pure  oxygen  can 
be  produced  easily  and  quickly  is  likely  to  prove 
of  considerable  commercial  value.  It  has  many  ad- 
vantages over  the  use  of  gas  in  cjdinders,  as  it  is 
chemically  pure,  and  there  is  but  a  small  weight 
to  be  transported.  The  residue,  which  is  a  pure 
caustic  lye,  can  be  utilized  as  a  by-product.  The 
electrolytic  plant  is  now  turning  out  a  considerable 
quantity  of  this  product,  and  it  is  being  introduced 
commercially  at  a  low  price.  The  inventor  has  been 
making  some  experiments  at  Paris  w'ith  the  use  of 
oxygen  in  connection  with  petrol  motors,  and  he 
proposes  to  use  the  motors  for  submarine  boats  and 
run  them  when  submerged,  thus  doing  away  with 
the  electric  motor  and  accumulators,  which  are  now 
rsed  for  the  purpose.  To  accomplish  this  he  renews 
ihe  exhaust  gases  coming  out  of  the  motor  by  passing 
them  through  an  oxygen  generator  of  the  above  type, 
which    restores   the   quantity    of   oxygen    which   has 
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been  removed  during  the  combustion,  and  the  same 
gas  can  be  sent  back  to  the  motor  to  be  used  again, 
forming  a  closed  cycle  out  of  connection  with  the 
air.  In  this  way  the  motor  can  operate  indefinitely 
in  an  enclosed  space,  such  as  a  submarine  boat,  if 
it  has  a  supply  of  gasoline  and  oxylith,  the  quantity 
of  the  latter  being  relatively  small.  The  French 
government  is  taking  an  interest  in  the  new  method 
and  if  successful  it  would  lead  to  the  suppression 
of  accumulators  in  the  submarine  boat.  The  latter 
take  up  a  large  space  and,  besides,  give  off  gases 
which  vitiate  the  air.  By  the  new  method  a  large 
quantity  of  energy  can  be   stored   up   in  proportion 


FIG.    2.       SECTIONAL    VIEW    OF    NEW    FRENCH 
OXYGEN   GENERATOR. 

to  the  weight,  by  using  gasoline,  and  this  would 
greatly  increase  the  range  of  the  boat.  The  oxylith 
is  also  valuable  in  renewing  the  air  of  a  confined 
locality,  such  as  in  the  former  case,  and  it  is  founi! 
that  a  quantity  of  oxylith  equal  to  100  or  150 
grammes  is  sui=ficient  to  keep  up  the  respiration  of 
a  person  for  one  hour.  For  a  crew  of  10  men  the 
quantity   is   but   two   or    three    pounds. 


Electricity  on  Vessels  of  the  United 
States  Navy. 

Renewed  attention  is  directed  to  the  equipment  of 
naval  vessels  by  the  opening  scenes  of  the  Russo- 
Japanese  war,  which  have  demonstrated  once  more 
the  practical  value  of  sea  power.  This  power  de- 
pends a  great  deal,  of  course,  on  the  man  behind  the 
gun,  but  largely  also  on  the  gun  itself  and  the  ap- 
paratus by  which  it  is  sustained,  defended  and  oper- 
ated and  made  efiicient.  It  is  rather  strange  that  the 
American  navy  put  off  so  long  the  adoption  of  elec- 
tricity on  ships  for  motive  power,  when  the  value 
of  the  electric  current  was  so  generally  recognized 
on  land.  A  few  years  ago  steam  was  doing  all  the 
work  on  all  kinds  of  naval  vessels,  but  at  last  elec- 
tricity obtained  a  foothold,  and  since  then  it  has 
been  playing  a  most  important  part  in  the  power 
department  of  the  ship.  Now  every  government  ves- 
sel built  has  more  or  less  electrical   machinery. 

At  first  electric  light  was  used  for  illuminating 
the  ship;  then  came  the  searchlight,  and  this  was 
followed  by  electrically  operated  ventilating,  hoist- 
ing, turret-turning  machinery,  etc.     Even  now  steam 


80-VOLT,    32-KII-OWAT  GENERATING   SET  USED  ON 
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is  operating  all  steering  gear  on  our  naval  vessels. 
But  this  will  not  continue  altogether,  for  the  Navy 
Department  is  experimenting  in  this  line  with  elec- 
trical apparatus  ;  and  it  is  thought  at  the  department 
that  the  experiments  will  be  successful. 

From  statistics  for  the  year  1903  it  is  found  that 
the  United  States  has  six  first-rate  battleships  and 
five  building,  with  two  proposed;  also  six  second- 
rate  and  one  fourth-rate  battleship.  There  are  nine 
armored  cruisers  building  and  two  proposed;  lo 
monitors  (complete),  two  cruisers  of  the  fourth 
rate,   one    of   the   fifth,    11    of   the   sixth    and    seven 


of  the  seventh  rate,  with  six  of  the  last-named  build- 
ing. Gunboats  number  20,  with  one  building;  tor- 
pedo-boat destroyers,  20,  two  building ;  torpedo 
boats,  effective,  24 ;  submarine  torpedo  boats,  eight. 
This  gives  a  total  of  144  vessels.  Of  course  there 
are  others,  but  those  mentioned  are  in  the  "effective" 
class,  and  most  of  them  are  benefited  in  some  man- 
ner by  electricity. 

All  the  United  States  warships  built  after,  and 
including,  the  Kearsarge  and  Kentucky  have  electric 
turret-turning  gear.  The  Brooklyn  also  has  two 
of  its  turrets  electrically  operated.  The  Maine  (in 
commission)  and  the  Tennessee,  Pennsylvania  and 
Washington  (building)  use  electricity  for  boat 
hoisting  and  other  purposes.  In  recently  built  ves- 
sels the  electric  drive  is  used  for  hull  ventilation, 
ammunition  hoists,  turret  turning,  rammer  motors, 
elevating  gear,  torpedo  air  compressors,  deck 
winches  and  boat  cranes. 

In  a  report  of  the  Bureau  of  Equipment  it  is  stated 
that  the  increased  demand  for  electrical  energy  for 
operating  the  numerous  auxiliaries  now  installed  and 
the  consequent  increase  of  the  capacity  of  gener- 
ators has  led  to  a  marked  improvement  in  the 
dynamo  rooms  of  naval  vessels.     In  the  older  ships. 


one-sixth-horsepower  bracket  fans.  With  these  are 
all  necessary  wiring  accessories,  switchboards,  etc. 
The  new  standard  voltage  of  125  volts  is  used  for 
this  class  of  ships. 

The  new  monitor  class  of  ships,  as  seen  in  the 
Arkansas,  Nevada,  Florida  and  Wyoming,  is  well 
equipped  electrically.  These  mentioned  have  each 
four  32-kilowatt  generating  sets  of  80  volts  pressure 
at  terminals,  260  incandescent  lamps,  two  24-inch 
light  projectors,  besides  electrically  driven  venti- 
lators, a  signaling  set  and  lanterns.  The  interior 
system  of  communication  consists  of  the  usual  engine 
telegraphs,  engine  and  rudder  indicators,  steering 
telegraphs,  voice  pipes,  telephones,  call-bells,  alarm 
gongs  and  thermostats. 

The  nine  torpedo-boat  destroyers  launched  in  the 
years  1900,  1901,  1902  are  very  much  alike  in  their 
electric  equipments.  The  generating  set  of  each  is  of 
five  kilowatts,  with  80  volts  pressure  at  the  termi- 
nals. Torpedo-boat  generating  sets  (one  each)  run 
from  2.5  kilowatts  to  five  kilowatts,  using  80  volts. 

Submarine  boats  are  as  full  of  "works"  as  a 
watch  and  are  almost  as  nicely  adjusted  in  this 
particular  as  the  timepiece.  This  is  necessary  for  a 
craft  that  must  dive  like  a  duck,  swim  like  a  fish  and 
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with  electric  installations  mainly  for  lighting,  and 
motors  of  small  capacity  for  auxiliary  purposes  the 
generators  were  usually  installed  with  limited  floor 
■  space  and  inefficient  ventilation.  With  the  demand 
for  increased  output  special  attention  has  been  paid 
lo  this  feature  of  the  installation,  and  the  generators 
in  the  larger  vessels  are  now  in  more  than  one 
dynamo  room,  with  special  auxiliary  condensers  to 
handle  the  exhaust  steam,  and  hatches  trunked  to 
the  upper  deck  for  better  ventilation. 

The  rapid  increase  in  the  demand  for  electric 
power  and  the  favor  with  which  this  means  of  drive 
is  received  are  illustrated  by  a  comparison  between 
the  electric  plants  of  the  Indiana,  one  of  our  first 
battleships  commissioned,  and  the  Kearsarge,  com- 
missioned in  1900.  In  the  former  vessel  the  capacity 
of  the  electrical  plant  was  about  seven  watts  per  ton 
of  displacement.  In  the  Kearsarge  the  correspond- 
ing capacity  is  about  57  watts  per  ton. 

For  a  better  idea  of  a  big  battleship's  electric  out- 
fit the  attention  of  the  reader  is  directed  to  the  Mis- 
souri. The  electric  plant  of  this  fine  12,500-ton 
ship  consists  of  four  50-kilowatt  and  four  32-kilovvatt 
generating  sets,  with  80  volts  pressure  at  the  ter- 
minals. There  are  motors  for  the  ship's  main  ven- 
tilating system,  four  portable  electric  ventilating 
sets  and  12  bracket  fans.  The  lighting  outfit  com- 
prises 770  incandescent  fixtures,  and  there  are  four 
30-inch  projectors,  two  night-signaling  sets  and  two 
diving  lanterns.  And  there  are  motors  for  ammu- 
nition hoists,  turret  turning  and  loading  of  turret 
guns.  The  Missouri  comes  pretty  close  to  being  an 
"electric    ship." 

Three  protected  cruisers,  St.  Louis,  Milwaukee  and 
Charleston,  are  building;  the  contracts  call  for  de- 
livery early  in  the  present  year.  The  electric  plants 
of  these  9,600-ton  vessels  are  elaborate  and  consist 
of  two  loo-kilow-att  and  two  50-kilowatt  generating 
sets,  1,000  electric  fixtures,  12  inclosed  arc  lamps,  six 
30-inch  projectors,  two  double-truck  lights,  two 
night-signaling  sets,  two  diving  lanterns,  six  port- 
able one-quarter-horsepower  ventilating  sets,  40  one- 
twelfth-horsepower    desk  and   bracket   fans   and   si.x 
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also  act  as  a  surface  runner.  And  the-  electric  outfit 
is  most  iinportant  in  her  power  department. 

For  illustration,  the  Adder,  Moccasin  or  Shark  can 
be  taken.  The  electric  plant  consists  of  a  storage 
battery  of  60  cells  and  appurtenances  and  a  70-horse- 
power  motor  for  delivering  continuously  70  horse- 
power at  800  revolutions  per  minute  at  120  volts, 
and  required  maximum  at  no  volts.  This  motor 
may  be  operated  as  a  dynamo  for  battery  charging 
when  required.  A  lO-horsepower  motor  drives  a 
rotary  pump.  The  incandescent  lamps  are  operated 
at  60  volts. 

The  Navy  Department  will  have  an  interesting 
exhibit  at  the  St.  Louis  fair,  showing  various  types 
of  war  vessels  in  small  model  form  and  giving  an 
exhibition  of  work  on  a  big  warship  by  means  of  a 
large  working  model.  A  biograph  and  screen  about 
~5  by  15  feet  w'ill  be  a  part  of  the  navy's  show, 
wherein  sliips  will  appear  maneuvering  at  sea,  firing 
guns  and  otherwise  going  through  their  paces. 

The  War  Department  will  also  exhibit  at  St.  Louis 
with  camp,  field  and  hospital  things  that  pertain 
to  the  army,  and  coast  and  harbor  defense  apparatus. 
The  destruction  of  a  hostile  vessel  in  a  harbor  will 
be  illustrated  by  means  of  a  tank  containing  a  sub- 
marine mine,  with  electric  connections  at  a  shore 
station  and  a  ship  model. 

In  viewing  this  the  blowing  up  of  the  Maine  in 
Havana  harbor  may  be  recalled.  An  accompanying 
illustration  shows  the  new  Maine,  which,  with  its 
12,500  tons  displacement,  16,000  horsepow-er  and  20 
guns  in  the  main  batter}',  is  one  of  the  finest  ships 
in  the  navy. 


A  peculiar  accident  happened  recently  to  the  elec- 
tric plant  of  the  citj'  of  Brantford,  Ont.  It  appears 
that  muskrats  burrowed  through  the  embankment 
skirting  Lake  Mohawk,  whence  the  electric  plant  ob- 
tains its  power,  causing  the  earth  to  cave  in  and 
effecting  a  large  breach,  which  put  the  plant  out 
of  business.  An  auxiliary'  plant  was  set  up,  but  local 
factories  run  by  electricity  were  forced  to  close 
pending  repairs  to  the  embankment.  The  pranks 
of  the  muskrats  cost  the  electric  company  upward  of 
$5,coo. 
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DATES  AHEAD. 

American  Electrochemical  Society  (annual  business  meet- 
ing), Washington,  D.    C,  April    7th,   3th  and  gth. 

Iowa  Electrical  Association  (annual  meeting),  Savcry 
House.    Des   Moines,    April   20th   and   21st. 

National  Electric  Light  Association  (annual  meeting), 
Hotel  Vendome,    Boston,    May   24th  to   26tli. 

Association  of  Railway  Telegraph  Superintendents  (an- 
nual meeting).  Hotel  English,  Indianapolis,  Ind.,  June  15th 
and   i6th. 


International  Electrical  Congress,  Hail  of  Congresses,  St. 
Louis  Exposition,   September    12th  to    17th. 

American  Electrotherapeutic  Association  (annual  conven- 
tion),   St,    Louis,    September    13th    to    i6tb. 

Kansas  Gas,  Water  and  Electric  Ligbt  Association  (annual 
meeting),  Leavenworth,  Kan,,  October  iSth  and  19th. 


A  WORTHY  ticket  has  been  placed  in  nomination  by 
the  board  of  directors  of  the  American  Institute  of 
Electrical  Engineers.  It  is  headed  by  Mr.  John  W. 
Lieb,  Jr.,  of  New  York,  who  is  recommended  for  the 
presidency.  Mr.  Lieb  is  associate  general  manager 
of  the  largest  central-station  company  in  the  country, 
and,  if  elected,  as  he  undoubtedly  will  be,  will  be 
the  first  active  central-station  man  to  serve  as  presi- 
dent of  the  Institute.  There  is  no  particular  signifi- 
cance in  this  fact,  although  it  is  one  of  some  interest, 
especially  as  a  Chicago  central-station  man  was  nomi- 
nated as  one  of  the  new  managers.  Mr.  Lieb  is  not 
only  the  manager  of  a  great  central-station  property 
but  he  is  also  an  electrical  engineer  of  international 
reputation.  In  addition,  he  belongs  to  the  notable 
band  of  "old  Edison  men"  who  are  old,  not  in 
years,  but  in  affectionate  regard  for  a  great  figure 
in  the  latter-day  development  of  applied  electricity. 
The  Institute  directors  have  made  an  excellent  choice 
in  Mr.  Lieb,  who  is  sure  to  give  the  society  a  pro- 
gressive, sound  and  clear-headed  administration  dur- 
ing a  year  which  promises  to  be  an  important  one  in 
its  history. 


Electric  power  is  slowly  coming  into  its  own  on 
naval  vessels,  but  there  still  remains  a  large  field 
for  its  use  on  freight  and  passenger  steamers' and 
even  on  large  sailing  vessels.  A  paper  was  recently 
read  on  this  subject  by  Mr.  D.  K.  Roberts  before 
the  Bristol  (England)  section  of  the  Institution  of 
Mechanical  Engineers.  The  author  advocated  the 
adoption  of  electric  power  on  cargo  steamers,  for 
driving  all  the  auxiliary  machinery,  the  power  to  be 
generated  in  the  central  power  plant.  He  propbsed 
to  substitute  for  the  10  steam  winches  an  equal  num- 
ber of  electric  winches  of  eight  or-  10  horsepower, 
the  current  to  be  conveyed  to  these  winclies  by  means 
of  flexible  cables.  He  estimated  that  the  additional 
cost  of  electric  over  steam  winches  would  be  about 
$5,000,  but  the  advantages  gained  would  outweigh 
this  consideration.  In  the  discussion  some  doubts 
were  expressed  as  to  the  possibility  of  making  mo- 
tors sufficiently  watertight  to  stand  the  heavy  seas 
washing  over  them  on  deck,  and  it  was  thought  by 
some  that  it  would  be  necessary  to  make  the  winches 
portable  and  run  them  into  dry  quarters  during  a 
rough  voyage.  Replying  to  this  point,  one  speaker 
referred  to  12  motors,  which,  at  the  beginning  of 
the  Boer  war,  were  abandoned  in  a  mine,  and  after 
being  submerged  under  500  feet  of  water  for  two 
years  were  taken  out  and  simply  stove  dried.  Out 
of  the  12,  only  two  were  found  to  be  unsuitable  for 
regular  work  again.  Mr.  Roberts,  in  reply,  referred 
to  the  street-railway  motors  at  Cardiff,  which,  it  is 
said,  are  submerged  on  any  wet  night,  yet  no  trouble 
arises  from  this  cause.  To  these  examples  might 
be  added  many  others  in  American  practice,  resulting 
from  flooded  power  houses  and  other  causes,  where 
the  electrical  machinery  has  been  restored  to  use- 
fulness. A  prolonged  soaking  is  not  to  be  recom- 
mended for  an  electric  motor,  but  in  almost  every 
case  the  machine,  if  thoroughly  dried  out,  can  be  made 
to  give  good  service.  Therefore,  an  occasional 
drenching  of  a  hoisting  motor  on  the  deck  of  a  ship 
ought  not  to  be  such  a  serious  matter  as  to  preclude 
the  admitted  advantages  of  the  flexible,  convenient 
and  economical  transmission  of  power  which  elec- 
tricity affords. 


Some  interesting  statistics  arc  contained  in  the  an- 
nual report  of  President  Fish  of  the  American  Tele- 
phone and  Telegraph  Company,  given  on  another 
page.  One  statement  that  arrests  attention  is  that 
to  the  effect  that  about  3,263,000,000  telephone  con- 
nections were  made  through  the  Bell  exchanges  alone 
in  the  year  1903.  This  enormous  number  of  con- 
versations gives  some  idea  of  the  telephone  traffic 
of  the  United  States — over  10,000,000  for  every  week- 
day, without  taking  the  Independent  companies  into 
account.  The  Bell  companies  employed  53.795  per- 
sons and  had  1,609  exchanges,  1,525,167  stations  and 
3-779>5i7  telephones  in  use  on  January  ist.  During 
the  year  they  spent  over  $35,000,000  for  new  con- 
struction. 

On  the  subject  of  competition  the  remarks  of  the 
president  of  the  parent  Bell  company  are  of  much 


interest  of  course.  He  speaks  of  the  well-known  fact 
that  some  of  the  opposition  companies  have  at- 
tempted to  do  business  at  rates  that  were  too  low. 
Bell  companies  are  well  schooled  in  the  matter  of 
maintenance  and  depreciation,  he  says,  and  he  makes 
the  interesting  statement  that  the  average  allowance 
for  maintenance  of  those  companies  in  1903  was  over 
30  per  cent,  of  the  gross  revenue.  On  the  whole,  he 
takes  a  roseate  view  of  the  danger  to  Belf  interests 
from  competition — a  view  that  is  not  shared,  it  is 
needless  to  say,  by  the  Independent  telephone  men. 

It  is  pointed  out  that  "there  is  an  element  of  per- 
manency in  the  apparatus  and  equipment  of  today 
which  did  not  characterize  that  in  use  a  few  years 
ago."  This  is  true  of  both  classes  of  apparatus.  It 
would  be  interesting  to  inquire  how  much  of  this 
improvement  is  due  to  the  pressure  of  competition. 
That  a  great  deal  of  this  betterment  is  due  to  the 
presence  of  another  Richmond  in  the  field  there  can 
be  no  doubt. 

President  Fish's  review  makes  instructive  reading 
for  telephone  men  of  all  classes. 


What  are  the  duties,  moral  and  legal,  of  tele- 
phone companies,  in  relation  to  the  use  of  their 
instruments  and  circuits  for  improper  ends,  such  as 
the  transmission  of  race-track  betting  news  for  gam- 
bling purposes?  As  a  general  proposition,  of  course, 
the  telephone  company  should  co-operate  with  the 
authorities  in  endeavoring  to  stamp  out,  so  far  as 
may  be  possible,  the  gambling -evil.  But,  as  has  been 
shown  in  Cliicago,  where  the  question  has  been 
brought  up,  several  delicate  questions  are  involved. 
How  is  the  company  to  know  that  a  telephone  is 
used  for  illegal  purposes?  In  a  letter  to  Mayor  Har- 
rison Mr.  A.  D,  Wheeler,  president  of  the  Chicago 
Telephone  Company,  who  is  himself  a  lawyer,  puts 
the  case  plainly.  "As  it  is  a  criminal  offense  in  this 
state  to  tap  or  listen  in  on  a  telegraph  or  telephone 
wire  and  divulge  any  message,  you  will  appreciate," 
he  says,  "the  difficulties  attending  action  by  us, 
in  view  of  the  further  fact  that  we  are  obliged  to 
furnish  telephone  service  to  all  citizens  applying  for 
the  same  and  complying  with  our  lawful  require- 
ments. The  legal  difficulties  for  this  company  in 
this  matter  are  increased  by  the  fact  that  it  does 
not  itself  transmit  or  disseminate  racing  information, 
as  is  said  to  have  been  done  with  the  tickers  and  is 
done  by  the  daily  publication,  circulation  and  sale 
upon  the  streets  of  the  city  of  racing  forms  and 
racing  news   and   incitements   to   betting   on   races." 

General  Manager  Hibbard  of  the  same  company 
has  promised  that  he  will  terminate  the  contracts 
and  remove  the  instruments  in  all  cases  where  the 
police  or  the  courts  have  closed  gambling  places. 
This  puts  the  responsibility  where  it  belongs.  Tele- 
phone contracts  should  be  drawn  in  such  a  way  that 
they  may  be  canceled  at  once  if  the  apparatus  of  the 
company  is  put  to  illegal  uses.  But  of  course  the 
company  must  have  sufficient  authority  for  its  be- 
lief that  improper  use  is  made  of  the  telephone,  else 
it  may  involve  itself  in  an  embarrassing  lawsuit. 
Probably  the  action  of  the  police  would  be  a  suffi- 
cient warrant  for  such  action,  but  it  will  be  well  for 
any  company  interested  to  take  competent  legal  ad- 
vice before  assuming  that  such  is  the  case. 

The  company  cannot  arbitrarily  discriminate  in 
giving  its  service.  It  should  be  careful  that  in  any 
action  of  its  own  or  in  co-operating  with  the  authori- 
ties it  does  no  injustice,  for  the  principle  of  strict 
impartiality  in  giving  telephone  service -is  very  valu- 
able to  the  community,  so  important  has  the  tele- 
phone become  as  an  adjunct  to  business  and  social 
life.  It  would  be  an  alarming  state  of  affairs,  for 
example,  if  one  stibscriber  could  go  to  the  company 
and  offer  it  sufficient  inducement  to  deprive  a  busi- 
ness rival  of  telephone  service.  Fortunately,  such 
a  thing  is  unheard  of.  Here  in  Chicago  the  local  Bell 
company  unhesitatingly  serves  Independent  telephone 
manufacturers  and  the  Independent  exchange  com- 
pany. And  this  is  as  it  should  be,  of  course.  Tele- 
phone and  other  business  men  are  rightfully  jealous 
of  any  infringement  of  the  great  principle  of  equality 
in  telephone  service.  It  is  this  fact  which  will  impel 
any  company  to  be  sure  of  its  ground  before  termi- 
nating a  contract,  even  on  such  a  grave  charge  as 
that  of  public  gambling. 

The  question  is  an  important  one  to  all  exchange 
companies,  in  large  cities  especially,  and  should  be 
given  careful  attention,  even  if  the  emergency  has 
not   yet   arisen. 
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Electrical  Exports  for  February. 

The  electrical  exports  from  the  United  States  for 
the  month  of  February  amounted  to  a  total  value  of 
$881,587  as  compared  with  $662,143  foi"  the  cor- 
responding month  in  1903.  This  gives  an  increase 
of  $219,444.  February's  figures  also  show  a  gain 
of  $51,452  over  January  of  the  present  year.  An 
interesting  fact  in  February's  report  is  the  substan- 
tial gain  shpwn  by  the  goods  classified  as  electrical 
machinery.  A  classified  comparison  is  as  follows : 
Electrical  machinery — February,  1903,  $416,039:  Feb- 
ruary, 1904,  $510,707.  Electrical  appliances,  including 
telephone  and  telegraph  instruments — February,  1903, 
$246,104;  February,  1904.  $370,880.  The  increase  of 
$94,668  in  electrical  machinery  over  the  figures  for 
February,  1903,  is  gratifying,  especially  when  it  is 
considered  that  this  class  of  goods  has  for  a  number 
of  months  shown  a  slight  decline.  Electrical  appli- 
ances show  a  gain  of  $124,776,  about  the  normal  in- 
crease. 

Classified  according  to  destination  the  principal 
buyers  of  electrical  machinery  from  the  United  States 
for  the  month  of  February  were  the  following: 
Japan,  $119,856;  British  North  America,  $90,100; 
United  Kingdom,  $8^,593;  British  East  Indies,  $81,- 
284;  Mexico,  $53,685;  British  Africa,  $15,725;  Brazil, 
$11,287;  British  Australasia,  $5,582;  Cuba,  $3,962; 
France,  $i,8S6;  Hongkong,  $1,205;  Philippine 
Islands,  $1,069;  Germany,  $1,013. 

Considerable  significance  attaches  to  the  fact  that 
Japan  heads  the  list  of  importers  of  our  electrical 
machinery,  especially  as  that  country  is  at  present 
engaged  in  a  war  with  Russia.  Probably  never  be- 
fore has  Japan  headed  the  list  for  any  one  month, 
this  position  being  usually  held  by  the  United  King- 
dom. The  average  monthly  exports  of  electrical 
machinery  to  Japan  for  the  last  two  years  has  been 
in  the  neighborhood  of  $40,000.  In  February,  1903, 
it  was  only  $7,194  as  compared  with  $119,856  for 
February  of  the  present  year. 


Mr.    Lieb    Nominated    for    President   of 
the  Institute. 

At  last  week's  meeting  of  the  American  Institute  of 
Electrical  Engineers  in  New  York  city  the  board  of 
directors  placed  in  nomination  the  following  ticket 
containing  the  names  of  the  proposed  officers  to  be 
voted  on  at  the  annual  election  in  May: 

For  president — John  W.  Lieb,  Jr.,  New  York. 

For  vice-presidents — W.  E.  Goldsborough,  St. 
Louis;  John  J.  Carty,  New  York;  Samuel  Reber, 
Washington,  D.  C. 

For  managers — Henry  G.  Stott,  New  York ;  Louis 
A.  Ferguson,  Chicago;  J.  G.  White,  New  York; 
S.  S.  Wheeler,  Ampere.  N.  J. 

For  treasurer — George   A.    Hamilton,   New   York. 

For  secretary — Ralph  W.  Pope,  New  York. 

The  diectors'  nominations  are  usually  equivalent  to 
an  election.  Mr.  Lieb,  the  probable  president,  is 
now  a  vice-president  of  the  institute.  He  is  third 
vice-president  and  associate  general  manager  of  the 
New  York  Edison  Company  and  one  of  the  best 
known  of  the  central-station  managers  and  engineers 
of  the  country.  The  gentlemen  named  for  the  other 
offices  are  all  well  known. 

The  holdover  officers  are : 

Vice-presidents — W.  ■  S.  Barstow,  New  York ; 
Ralph  D.  Mershon,  New  York;  Calvin  W.  Rice,  New 
York. 

Managers — Charles  A.  Terry,  New  York ;  Town- 
send  Wolcott,  New  York;  Gano  S.  Dunn,  Ampere, 
N.  J. ;  E.  H.  Mullin,  New  York ;  Samuel  Sheldon, 
New  York;  George  F.  Sever,  New  York;  A.  H. 
Armstrong,  Schenectady,  N.  Y. :  W.  C.  L.  Eglin, 
Philadelphia. 


Southwestern    Electrical   Associations. 

The  Southwestern  Gas,  Electric  and  Street  Rail- 
way Association  and  the  Southwestern  Electrical 
Association  will  meet  jointly  in  annual  convention 
at  Dallas.  Texas,  on  April  26th.  27th  and  2Sth.  The 
association  headquarters  will  be  at  the  Oriental 
PTotel,  while  the  meetings  will  be  held  in  the  audi- 
torium of  the  Commercial  Club.  Plans  have  been 
perfected  for  the  consolidation  of  the  two  associa- 
tions, and  will  be  submitted  to  the  members  for  their 
approval.  The  territory  of  the  Southwestern  Electri- 
cal Association  includes  Indian  Territory,  Oklahoma, 
Kansas,  Arkansas  and  Texas,  while  the  Southwest- 
ern Gas,  Electric  and  Street  Railway  Association 
takes  in  Indian  Territory,  Oklahoma,  Arkansas, 
Louisiana,  Texas,  Mexico  and  New  Mexico. 

Among  the  subjects  to  be  discussed  at  the  Dallas 
meeting  will  be  the  following:  'Advantages  of  the 
Combination  of  Gas  and  Electric-light  Plants," 
"The  Operation  of  the  Single-phase  Motors  from 
the  Central-station  Standpoint."  "Framing  of  City 
Franchises  for  Public-service  Corporations,"  "Com- 
bination of  PubHc  Utilities  in  Small  Cities,"  "Water 
Purification  Processes  and  Their  Values,"  "Econom- 


ics of  the  Meter."  "Benefits  and  Evils  of  Telephone 
Competition,"  "Accidents  on  Street  Railways  and 
Damage       Suits,"       "Central-station       Accounting," 

"Electricity  and  Risks,  Requirements  of  the  National 
Board  of  Underwriters  in  the  Southwest,"  "Devel- 
opment of  Interurban  Railways  in  the  Southwest," 
"The  Development  of  the  Modern  Gas  Plant." 


Hawaiian  Electric-light  Franchise. 

The  committee  on  territories  of  the  House  of 
Representatives  to  which  was  referred  the  bill  in 
connection  with  the  supplying  of  electric  light  for 
Honolulu  has'  reported  favorably  with  some  slight 
amendments  to  the  franchise  which  has  been  granted 
to  the  Hawaiian  Electric  Company  by  the  Hawaiian 
government.  The  life  of  the  franchise,  which  was 
the  main  point  of  contention,  is  placed  at  35  years, 
and  the  company  has  the  right  to  manufacture,  sell, 
furnish  and  supply  electric  lights,  electric  current  or 
electric  power  in  the  district  of  Honolulu.  It  is  pro- 
vided that  the  company  may  not  at  any  time  charge 
in  excess  of  16  cents  a  kilowatt-hour,  but  it  is  given 
the  right  to  charge  each  consumer  of  electricity  for 
lighting  the  minimum  sum  of  $2  a  month,  and  each 
consumer  of  electricity  for  power  $1  a  month  per 
horsepower.  The  ser\'ice  is  to  be  under  the  super- 
vision of  the  superintendent  of  public  works. 

The  Honolulu  Electric  Company  was  incorporated 
on  October  13,  1891,  with  a  capital  stock  of  $20,000. 
On  May  8,  1S93,  it  was  granted  an  exclusive  fran- 
chise to  supply  electricity  in  the  city  of  Honolulu 
for  a  period  of  10  years  upon  the  payment  to  the 
government  of  a  royalty  of  2^  per  cent,  of  the  gross 
receipts.  This  required  an  increase  in  the  plant,  and 
the  stock  was  therefore  increased  at  various  times 
until  on  July  25.  1901,  it  was  $500,000.  all  paid  up 
except  $75,000  paid  to  the  People's  Ice  Company  for 
property  furnished.  On  November  r,  1903,  the  com- 
pany furnished  lights  to  1,689  consumers  with  a  total 
connected  load  of  29.671  i6-candlcpower  lamps.  At 
the  same  time  it  was  supplying  power  service  to  62 
motors  of  a  total  capacity  of  479^/^  horsepower  to 
different  industries  in  Honolulu,  such  as  elevators, 
electric  fans,  dentists'  motors  and  a  conveyor  of 
goods  on  the  wharf. 

The  territory  in  which  this  company  operates 
comprises  the  district  of  Honolulu,  the  population 
of  which  is  39,306.  The  distance  from  the  base  of 
supplies  causes  this  company  to  have  installed  in 
its  plant  an  excessive  amount  of  equipment  and  to 
keep  on  hand  at  all  times  an  excessive  amount  of 
spare  parts  and  supplies.  The  climatic  conditions 
are  such  that  there  is  an  excessive  depreciation  upon 
the  equipment,  especially  upon  the  poles,  lines,  trans- 
formers, meters  and  distribution  service.  This  and 
other  causes  make  the  proposed  rate  of  16  cents 
seem  reasonable. 


Canadian  Street-railway  Returns. 

In  1903  the  Toronto  Electric  Street  Railway 
earned  $2,172,088.  The  operating  expenses  left  the 
net  earnings  at  $1,000,000.  The  total  capitalization 
being  about  $10,000,000,  the  street  railway  is  thus 
earning  about  10  per  cent,  on  its  stock  and  bonds, 
but  as  the  interest  on  the  bonds  is  fixed,  the  common 
stock  is  earning  more  than  10  per  cent.  The  city 
of  Toronto  gets  certain  payments  from  the  railway 
on  account  of  "paving  charges"  and  a  certain  per- 
centage of  the  gross  receipts.  This  percentage 
grows  with  the  receipts.  On  the  first  million  it  is 
eight  per  cent;  on  the  second  half  million,  10  per 
cent.,  and  so  on  until  three  millions  are  reached, 
when  it  becomes  20  per  cent,  of  all  gross  receipts 
over  that  amount.  It  is  expected  that  in  1904  the 
amount  paid  to  the  city  will  equal  the  dividends 
paid  to  stockholders.  In  addition  the  fares  are  low 
as  compared  with  most  United  States  cities,  being 
from  ^Vs  cents  to  4I1;  cents,  according  to  class  of 
tickets. 

Montreal  has  an  agreement  similar  to  that  in  To- 
ronto, but  less  favorable.  The  railway  there  pays 
four  per  cent,  on  the  first  million;  six  per  cent,  on  the 
next  half  million,  and  so  on,  until  three  millions  are 
reached,  when  the  payment  is  15  per  cent.  In  Ham- 
ilton, Ont.,  the  railway  company  pays  7V2  per  cent. 
on  gross  receipts  over  $175,000  up  to  $200,000.  and 
after  that  eight  per  cent,  in  addition  to  a  mileage. 
Halifax,  N.  S.,  gets  four  per  cent,  on  gross  receipts 
and  $1,000  license  fee.  The  city  of  Ottawa,  Ont, 
gets  no  percentage  of  gross  receipts,  but  receives 
a  mileage  of  $450,  which  increases  to  $1,000  in  the 
case  of  permanently  paved  streets.  In  St.  John 
N.  B.,  the  situation  is  much  the  same  as  in  Ottawa, 
and  in  Victoria,  B.  C,  and  other  Canadian  cities 
rriuch  the  same  system  obtains.  Considering  the 
recent  and  rapid  development  of  electric  street-rail- 
way service.  Canadians  think  their  cities  have  dis- 
played considerable  wisdom  in  dealing  with  fran- 
chises as  compared  with  cities  in  the  United  States. 
The  street-railway  charter  in  the  city  of  London, 
Ont.,  expires  in  1925;  Halifax.  N.  S.,  1916;  Mon- 
treal. P.  Q.,  1922:  Ottawa,  Ont.  1920;  St  John. 
N.  B..  1934 :  Toronto,  Ont  1921 ;  Winnipeg  Man.. 
1927;  Hamilton,  Ont.  1928;  Victoria.  B.  C,  193S. 
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Allis-Chalmers  Personnel. 

As  the  plans  of  the  AlHs-Chalmers  Company  de- 
velop, bringing  under  its  broad  scope  the  manufac- 
ture of  machinery  and  apparatus  for  steam,  gas, 
electricity  and  waterpower,  some  changes  were  made 
in  the  original  plans  made  public  at  the  time  when 
the  company  first  announced  its  intention  of  entering 
the  electrical  field.  The  acquisition  of  the  Bullock 
Electric  Manufacturing  Company  of  Cincinnati  seems 
to  have  brought  about  several  changes  in  the  list 
of  men  who  will  conduct  the  affairs  of  the  company. 

As  previously  stated,  Mr.  B.  H.  Warren,  formerly 
second   vice-president   of  the  Westinghouse   Electric 
and    Manufacturing    Company    of    Pittsburg,    is    the 
new  president  of  the  Allis-Chalmers  Company.     He 
enters  upon  his  duties  with  a  wide  range  of  experi- 
ence.    Mr.  Warren  is  a  Bostonian.     He  graduated  in 
the   engineering   corps   of   the   United    States    Naval 
Academy  in  1874.     Later 
he     became     mechanical 
engineer  for  the  Hancock 
Inspirator     Company    of 
Boston,   for  which  com- 
pany  he   was   also   man- 
ager for  four  years  and 
superintendent     for     six 
years    at    the    London 
office.      From    this    time 
until    1896,   when  he  be- 
came assistant  general 
manager  of  the  Westing- 
house    companj'',    he    was 
engaged  at  various  times 
as  manager  of  the  Yale 
&    Towne    Manufactur- 
ing    Company     and     as  ^ 
secretary    and    treasurer  b.  h.  warren, 
of  the  Pratt  &  Whitney    president   allis-chalmers 
Company.      Mr.    Warren  company. 
is  a  member  of  a  number  of  engineering  organiza- 
tions, including  the  American  Society  of  Mechanical 
Engineers,  the  Society  of  Naval  Architects  and  Ma- 
rine Engineers,  the  Society  of  Naval  Engineers  and 
the   Engineers'   Club.     At  present, he  is  in  Chicago, 
but  later  will  establish  his  office  in  the  Empire  Build- 
ing, New  York  city. 

Other  newcomers  on  the  Allis-Chalmers  staff  are 
Mr.  A.  M.  Mattice  and  Mr.  Arthur  Warren.  Mr. 
Mattice  has  been  engaged  to  act  as  chief  engineer  of 
the  company  and  will  have  his  office  in  Milwaukee. 
He  is  an  engineer  of  acknowledged  ability,  and  to 
accept  his  new  .position  has  resigned  as  chief  engi- 
neer of  the  Westinghouse  Machine  Company  and 
as  chief  consulting  engineer  of  the  Westinghouse 
Electric  and  Manufacturing  Company. 

At  the  solicitation  of  Mr.  Adams,  chairman  of  the 
executive  committee  of  the  Allis-Chalmers  Company, 
Mr.  Arthur  Warren  becomes  chief  of  publicity  in 
the  new  department  of  publicity  of  the  company. 
Mr.  Warren  was  until  February  last  manager  of  the 
Westinghouse  Companies'  Publishing  Department,  iii 
which  position  the  originality,  breadth  and  scope  of 
his  work  attracted  much  attention.  He  is  a  forcible 
and  graceful  writer  and  a  former  journalist  of  wide 
experience.  He  will  have  offices  in  Chicago,  Cin- 
cinnati. Milwaukee  and  New  York,  with  headquar- 
ters in  the  first-named  city. 

It  may  now  be  definitely  stated  that  John  F. 
Kelly  and  William  Stanley,  both  prominent  elec- 
trical engineers  will  not  be  connected  with  the 
Allis-Chalmers  Company,  as  had  been  planned  before 
the  Bullock  plants  were  acquired.  Mr.  Kelly  found 
that  he  would  be  unable  to  give  the  amount  of  time 
required  as  chief  electrical  engineer  of  the  Allis- 
Chalmers  Company,  and  will  devote  himself  entirely 
to  the  John  F.  Kelly  Engineering  Company.  Mr. 
Stanley  will  confine  himself  to  experimental  work. 
Other  men  who  left  Pittsfield  and  went  to  Milwaukee 
will  be  given  positions  in  the  Bullock  plants  in  Ohio 
and   Canada. 


During!  the  year  of  1903  in  St,  Louis  there  were 
308,505  running  feet  of  trenches  dug  and  1.114.615 
duct-feet  of  w^ires  buried  underground  by  the  various 
service  corporations  under  the  supervision  of  the 
lighting   department. 


Lighting  the  Welland  Canal. 

The  Canadian  government  has  determined  not  only 
to  light  the  AVelland  Canal  by  electricity  instead 
of  by  gas  but  b}-^  the  same  power  to  operate 
the  gates,  valves,  bridges  and  sluiceways  of  the 
canal.  The  order  for  the  poles  for  carrying  the 
wires  has  been  given.  There  will  be  2,000  cedar 
poles  and  about  200  steel  poles.  The  steel  poles  will 
only  be  erected  at  angles  along  the  route  where  a 
double  pressure  has  to  be  supported.  The  elec- 
tricity will  be  furnished  by  the  Cataract  Power 
Company  of  Hamilton,  Ont  The  whole  canal  will 
be  lighted  instead  of  merely  the  locks,  as  at  present 
Some  550  arc  lights  will  be  distributed  between 
Port  Dalhousie  and  Port  Colborne,  a  distance  of  27 
miles.  At  each  of  the  25  locks  there  will  be  six 
arc  lights,  while  along  the  banks  of  the  canal  there 
will  be  one  light  in  ever>'  400  feet.  In  addition,  there 
will  be  a  special  equipment  of  arc  lights  for  the  piers 
at  the  head  and  foot  of  the  canal. 
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H!QH=TENSION  TRANSMISSION  DISCUSSED. 


The  American  Institute  of  Electrical  Engineers 
held  a  successful  meeting  in  Carnegie  Hall,  New 
York  city,  on  March  25th.  Four  introductions  of  dis- 
cussion relating  to  the  general  subject  of  high-ten- 
sion transmission  were  read  and  discussed  by  those 
present,  while  several  written  discussions  were  pre- 
pared by  absent  members.  The  following  are  ab- 
stracts of  some  of  the  introductions  and  discussions, 
and  it  is  possible  that  reference  will  be  made  in  a 
future  issues  to  some  of  the  points  not  brought  out 
in  the  present  abstract. 

The    Relative    FipE   Risk    of    Oil    and    Air-blast 
Transformers, 
by  e.  \v.  rice.  jr. 

I  think  it  will  be  admitted  that  in  general  that 
type  which  contains  the  greater  quantity  of  inflam- 
mable material  will  occasion  the  greater  fire  hazard.  - 
The  inflammable  material  in  an  air-blast  transformer 
of,  say,  i.ooo-kilowatt  capacity,  will  amount  to  about 
800  pounds  ;  in  an  oil-cooled  transformer  of  the  same 
capacity  the  amount  will  be  about  7.300  pounds. 
While  this  comparison  cannot  be  taken  as  a  measure 
of  the  relative  fire  risk,  it  is  an  indication  to  be 
considered,  especially  in  view  of  the  fluidity,  the 
low  temperature  of  ignition,  and  high  calorific  value 
of  oil. 

While  the  quantity  of  inflammable  material  in  an 
air-blast  transformer  is,  as  stated,  relatively  small, 
it  has  an  extended  surface  exposed  to  a  large  volume 
of  air,  and  therefore,  if  a  fire  starts  from  internal 
causes,  such  as  short-circuit  or  extreme  overload,  is 
capable  of  rapid  combustion.  This  combustion  could 
be  checked  by  shutting  off'  the  flow  of  air  to  a  trans- 
former by  means  of  a  diaphragm  automatically  closed 
by  the  melting  of  a  fusible  link,  the  fusible  link  so 
located  as  to  be  melted  by  the  first  contact  with 
flame,  a  method  similar  to  that  employed  for  closing 
fire  doors  in  buildings. 

An  oil  transformer,  properly  cooled,  is  probably 
not  particularly  subject  to  ignition  of  the  oil  from 
internal  burnouts  or  arcs.  The  principal  fire  hazard 
in  an  oil  transformer  is  due  to  the  large  mass  of 
inflammable  liquid  material  which,  under  certain 
conditions,  may  become  totally  consumed. 

Considerations  of  first  cost,  economy  of  space 
simplicity,  operating  costs,  etc.,  have  resulted  in  plac- 
ing transformers  In  the  same  room  with  switchboards 
and  other  apparatus,  such  as  synchronous  converters, 
motor-generators,  etc.  The  fire  risk  can  be  prac- 
tically eliminated  by  placing  such  transformers  in 
a  room  or  rooms  separated  by  suitable  fire  walls 
from  the  other  part  of  the  plant.  This  plan  has  al- 
ready been  proposed  and  introduced.  An  entirely  sep- 
arate building,  subdivided  again  into  suitable  rooms, 
may  be  employed  where  the  maximum  of  safety  is  de- 
manded. Much  may  be  done  to  limit  the  risk,  even 
when  the  transformers  are  placed  in  the  same  room 
with  other  apparatus,  by  proper  systems  of  piping 
for  drainage  of  the  oil  away  from  the  building,  by 
placing  the  transformers  in  a  depressed  area  of 
concrete  arranged  for  rapid  drainage,  etc.  Of 
course,  any  of  the  methods  commonly  employed  for 
preventing.  limiting  or  extinguishing  oil  fires  may 
properly  be  employed. 

Discussion. 

Dr.  F.  A.  C  Perrine.  Pittsfield,  Mass. :  As  re- 
gards the  question  of  the  relative  fire  risk  of  oil 
and  air-blast  transformers,  I  disagree  materially 
from  the  conclusions  and  from  some  of  the  premises 
that  Mr.  Rice  has  laid  down.  In  the  first  place,  Mr. 
Rice  says:  "I  think  it  will  be  admitted  that,  in  gen- 
eral, that  type  which  contains  the  greater  quantity 
of  inflammable  material  will  occasion  the  greater  fire 
hazard."  The  exnerience  of  the  Fire  Underwriters, 
and  particularly  the  instructions  to  the  Mutual  Fire 
Insurance  Company,  shows  that  that  is  not  gen- 
erally admitted.  On  the  contrary,  the  question  which 
is  most  important  is  not  as  to  the  quantitv  of  in- 
flammable material,  but  of  its  disposition.  The  mod- 
ern mill  construction  is  a  construction  which  shows 
a  very  large  quantity  of  inflammable  material,  but 
its  disposition  is  such  that  the  relative  exposed  sur- 
face is  small,  and  all  of  my  experience  with  fires 
has  indicated  that  that  is  the  most  important  point. 
I  think,  furthermore,  that  all  the  best  writers  and 
authorities  on  the  question  of  fire  hazard  agree  that 
the  disposition  of  the  material  is  far  more  important 
than  the  quantity  of  inflammable  material.  One  ques- 
tion relating  to  the  quantity  of  inflammable  material 
which  must  be  taken  into  account  in  all  fire  risks,  is 
the  presence  of  dust,  not  only  in  connection  with  the 
apparatus  in  question,  but  throughout  the  building. 
I  have  had  the  unfortunate  fate  of  having  been  more 
or  less  seriously  burned  out  six  or  seven  times,  and 
in  the  most  important  fires  the  disastrous  conse- 
quences have  been  due  to  the  accumulation  of  dust. 
A  verv  small  fire,  where  there  is  dust  accumulated, 
will  distribute  that  fire  very  widely.  In  consequence, 
it  seems  to  me.  that  the  fusible  link,  to  be  melted 
on  contact  with  flame,  is  a  very  poor  protection 
against  fire,  because,  if  flame  occurs,  we  have  the 
consequent  danger  from  dust.  In  one  instance  of  a 
wooden  shop  I  had  burned  down  a  single  flame  shot 
out,  followed  along  dust-covered  wires,  and  set  fire 
to  that  building  in  all  parts  of  it.  so  that  the  op- 
eratives had  to  escape  without  their  coats,  although 
there  were  doors  at  both  ends  and  in  the  center  of 
the  building,  showing  the  importance  in  all  fire  risks 
of  avoiding  the  first  evidence  of  flame.     The  writer 


also  speaks  of  the  protection  that  can  be  obtained 
by  means  of  systems  of  piping  for  draining  the  oil 
away  from  the  building  and  by  placing  the  trans- 
formers in  a  depressed  area  of  concrete  arranged 
for  rapid  draining.  There  have  been  very  serious 
fires,  of  which  I  know  something  of  the  details,  and 
in  which  the  transformers  have  suffered.  In  one 
case  the  transformers  were  installed  on  a  wooden 
platform,  four  500-kilowatt  transformers,  which  con- 
tained 14  barrels  of  oil.  The  fire  occurred  by  reason 
of  a  small  arc  in  the  destruction  of  an  intermediate 
low-potential  switch.  The  fire,  by  dust  and  varnish, 
was  immediately  conveyed  to  the  woodwork  support- 
ing the  switchboard  and  supporting  the  transform- 
ers. When  the  woodwork  burned  away  the  ..trans- 
formers dumped  over,  with  14  barrels  of  oil  in  them, 
which  spread  on  the  floor,  and  there  was  little  left 
of  the  building  or  the  transformers.  There  was 
really  56  barrels  of  oil  in  all,  as  each  transformer 
held  14  barrels.  The  conclusion  to  which  I  arrived 
from  these  facts  is  that  the  safest  transformer,  as 
regards  fire  risk,  is  the  transformer  in  which  the 
combustible  material  is  so  disposed  as  to  present 
the  least  surface  to  fire,  and  that  I  believe  to  be  the 
oil-filled  transformer.  As  regards  further  protection, 
I  believe  it  is  not  an  error  to  provide  means  for 
draining  away   the   oil. 

Calvert  Townley,  New  York :  I  think  the  ma- 
jority of  those  who  have  had  to  do  with  transformers 
will  agree  with  me  that  the  transformer  is  in  itself 
an  extremely  low  fire  hazard,  and  that  the  under- 
writers and  the  public  have,  many  of  them,  an  ex- 
aggerated idea  of  the  risks  of  electrical  installations, 
believing  as  soon  as  you  get  high  pressures  you 
run  up  the  fire  hazard,  so  that  all  sorts  of  precau- 
tions,   cnmo    nf   fhom    almo«^    probibitivp.    ought   to    be 

employed.  With  reference  to  the  differences  be- 
tween the  points  of  construction,  it  is  proper  for  us 
to  separate  distinctly  in  our  minds  the  danger  from 
fire  from  the  two  sources,  first,  the  source  internal 
to  the  transformer,  and.  second,  the  source  external. 
If  the  transformer  is  not  an  extreme  fire  hazard  in 
itself,  then  the  risk  from  internal  trouble  is  the 
lower  of  the  two.  It  has  been  pointed  out  that  the 
air-blast  transformer  has  a  small  amount  of  com- 
bustible material,  which  is  distributed  unfavorably 
to  the  maintenance  of  combustion.  That  is  undoubt- 
edly true,  and  there  are  very  few  cases  where  serious 
fires  have  resulted  from  the  use  of  the  air-blast 
transformer.  The  chief  danger  that  comes  from  it. 
I  should  say.  is  the  presence  of  a  strong  blast  of 
air,  which,  if  a  fire  should  start  in  the  transformer, 
tends  to  spread  it,  not  only  to  the  transformer  it- 
self, but  to  adjacent  apparatus  and  the  building. 
That  can  be  provided  against  if  you  put  the  trans- 
former in  such  a  position  that  the  escaping  or  ex- 
haust air  does  not  impinge  on  inflammable  material, 
and  that  is  a  desirable  thing  to  do. 

I  think  that  many  of  us,  particularly  those  who 
are  not  directly  interested  in  the  design  or  use  of 
electrical  apparatus,  are  deceived  by  the  use  of  the 
word,  "oil" — we  connect  the  idea  of  oil  with  a 
In'ghly  combustible  material,  whereas  the  oil  of  400"  F. 
fire  test  is  not  an  inflammable  material  at  ordinary 
temperatures.  You  can  plunge  a  burning  brand  into 
it,  and  the  brand  will  be  extinguished. 

Ralph  D.  Mershon.  New  York  city:  T  agree 
thoroughly  with  Dr.  Perrine  in  regard  to  the  relative 
fire  hazard,  and  that  it  is  not  entirely  dependent  on 
the  amount  of  inflammable  material,  but  is  dependent 
more  on  the  location  and  distribution  of  material. 
It  also  depends  on  the  relative  provision  that  can  be 
taken  for  coping  with  fire.  The  scheme  of  installing 
oil  transformers  in  separate  rooms  does  not  appeal 
to  me.  In  the  case  of  high-voltage  transformers,  it 
involves  an  application  of  wire  which  I  do  not  like. 
I  am  in  favor  of  bare  wiring  in  places  of  high  volt- 
ages. The  moment  j'ou  put  these  transformers  in 
separate  rooms,  you  get  in  trouble  with  the  high- 
voltage  wire.  If  the  rooms  are  to  be  a  thorough 
protector,  they  must  be  in  the  nature  of  a  vault,  and 
that  makes  the  wiring  still  more  difficult.  If  you 
surround  the  transformers  with  fire  walls  in  a  build- 
ing of  ordinary  construction,  and  the  transformer 
gets  on  fire,  the  transformer  goes,  and  the  oil  gets 
away  from  you  by  the  melting  of  the  case ;  and  I 
do  not  know  what  is  going  to  happen  to  the  roof; 
it  may  result  in  bringing  the  roof  down  upon  the 
transformers. 

Paul  N.  Nunn,  Telluride.  Colo. :  It  seems  to  me 
that  with  an  expensive  generating  station  or  sub- 
station, that  the  amount  of  oil  involved  in  perhaps 
lo.oco  kilowatts  of  oil  transformers  and  the  facts 
which  are  of  record  as  to  the  fires  which  have  been 
caused  and  the  accidents  which  might  have  caused 
fires,  those  who  are  designing  these  buildings  and 
arraiigements  today  cannot  afford  to  overlook  the 
danger  of  the  oil  which  is  being  used.  It  is  true 
we  have  not  anything  better  and  will  continue  to 
use  the  oil  transformer,  for  the  present  undoubtedly ; 
but.  personally,  I  am  in  sympathy  with  the  spirit 
of  those  remarks  which  have  been  made,  the  gen- 
eral effect  of  which  is  that  we  arc;  going  foolishlv 
far  in  discussing  the  risk  of  the  oil  transformer.  I 
believe  that  the  risk  is  very  great,  and  my  personal 
experience  within  the  last  eight  yenrs  has  not  bee'i 
such  as  to  warrant  me  in  feeling  that  I  can  afford 
to  overlook  that  risk  or  foil  to  employ  all  reasonable 
precautions,  and  some  which  eventuallv  would  be 
called  unreasonable,  in  guard  against  the  risk.  We 
have  lost  two  suh-statlons  entirely,  everything  except 
the  brick  walls,  and  while  I  do  not  believe  we  have 
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evidence  that  these  fires  originated  in  the  transform- 
ers themselves,  it  was  the  oil  in  the  transformers 
which  caused  the  loss.  The  loss  was  not  limited  to 
the  transformers,  but  was  much  heavier  on  account 
of  other  apparatus.  It  seems  to  me  that  the  air- 
blast  transformer  is  in  some  respects  far  better,  but 
it  is  my  understanding  that  the  manufacturers  of 
transformers  are  not  prepared  to  supply  air-blast 
transformers  for  the  higher  potentials;  and  I  would 
like  to  ask  if  some  ingenious  experimenter  cannot 
devise  a  non-combustible,  non-inflammable  gas  which 
may  be  circulated  through  transformers  and  then 
through  cooling  coils  under  pressure,  perhaps,  allow- 
ing the  further  use  of  air-blast  transformers  instead 
of  oil. 

P.  M.  Lincoln,  Pittsburg,  Pa. :  In  the  air-blast 
transformer  we  have  present  constantly  and  unavoid- 
ably both  the  essentials  necessary  to  start  and  main- 
tain a  fire,  the  insulation  of  the  transformer  being  the 
combustible,  and  the  cooling  air  the  supporter  of 
combustion.  Further,  this  condition  of  affairs  is  one 
that  cannot  be  avoided  in  the  air-blast  transformer, 
no  matter  how  much  care  be  exercised  nor  what 
method  of  installation  be  adopted.  It  is  a  condition 
inherent  in  the  air-blast  transformer.  The  only  thing 
needful,  therefore,  to  start  a  fire  in  the  air-blast 
transformer  is  simply  a  suflicient  amount  of  heat  at 
any  point.  In  this  respect,  however,  the  air-blast 
transformer  does  not  differ  from  any  other  com- 
bustible, except  that  under  normal  conditions  the 
supply  of  air  is  by  forced  draft.  On  the  other  hand, 
when  we  come  to  examine  the  oil-insulated  trans- 
former, we  find  a  structure  in  which  the  combustible 
and  the  supporter  of  combustion  are  capable  of  being 
segregated  by  a  fireproof  wall.  Relative  fire  risk  is 
not  simply  a  question  of  the  relative  amount  of 
inflammable  material,  as  Mr.  Rice  intimates,  but  it 
must  also  involve  the  question  of  the  probability 
of  a  fire  being  started.  The  oil  transformer,  al- 
though it  contains  a  considerably  larger  amount  of 
inflammable  material,  has  the  advantage  of  the  abil- 
ity of  segregating  this  inflammable  material  so  that 
it  can  be  made  almost  impossible  for  a  fire  to  start 
within  the  transformer  and  can  also  be  shielded  from 
a  fire  without  the  transformer.  My  only  personal 
experience  with  a  transformer  fire  has  been  with 
an  air-blast  tvpe.  That  experience  leads  me  to  doubt 
the  practicability  of  Mr.  Rice's  suggestion  of  a 
possible  link  in  connection  with  a  damper  to  shut  off 
the  air.  In  the  case  I  have  in  mind  not  only  was 
it  necessary  to  close  the  damper  in  that  transformer, 
but  also  to  shut  off  the  air,  and  finally  to  turn  a 
hose  on  the  burning  transformer. 
The  Use  of  Group  Switches  in  Large  Power 
Plants. 
by  l.  b.  stillwell. 

Instead  of  attempting  a  generalization,  therefore, 
we  may  consider  more  profitably  the  arguments  for 
and  against  the  group  switch  in  the  case  of  a  typical 
plant,  and  then  glance  at  some  of  the  modifications 
of  function  and  circumstance,  which  in  the  case  of 
other  plants  would  affect  our  conclusions.  The 
group  switch  first  appeared  in  the  plant  of  the  New 
York  Street  Railway  Company  at  Ninety-sixth  Street, 
but  as  the  writer  had  nothing  whatever  to  do  with 
the  design  of  that  plant,  he  selects  for  consideration 
the  plant  of  the  Manhattan  Railway  Company.  In 
this  plant  two  complete  sets  of  main  bus  bars  are  used 
[see  diagram  on  next  page].  Switches  are  pro- 
vided by  means  of  which  each  of  these  sets  may 
be  divided  into  two  independent  sets  of  bus  bars,  to 
each  of  which  four  alternators  and  four  groups  of 
feeders  may  be  connected.  Eight  group  switches 
are  provided,  through  each  of  which  current  is  sup- 
plied to  a  set  of  auxiliary  bus  bars,  to  which  in 
turn  the  individual  feeders  are  connected  through 
their  respective  switches.  One  of  the  eight  feeder 
groups  is  used  to  supply  power  to  auxiliaries  in  the 
power  house.  The  other  seven  groups  supply  power, 
rcspcclively.  to  the  seven  sub-stations  which  receive 
power  from  this  central  source.  All  switches  in  the 
high-pressure  alternating-current  circuits  are  of  the 
motor-operated  oil   type. 

The  arguments  in  favor  of  the  group  switch  as 
used  in  the  plant  of  the  Manhattan  Railway  Com- 
pany,   are : 

(i)  It  affords  an  additional  means  of  opening 
a  feeder  switch  that  fails  to  open  its  circuit,  when 
operated  for  that  purpose.  The  advantages  of  the 
group  switch  in  respect  to  this  function  today 
appear  materially  less  than  they  did  five  years  ago, 
for  the  reason  that  the  power-operated  oil  switch 
within  the  period  named  has  demonstrated  a  high 
degree  of  reliability.  However,  it  cannot  be  assumed 
that  the  feeder  switch  is  Invariably  reliable,  and, 
therefore,  judgment  of  the  weight  of  the  argument 
in  favor  of  the  group  switch,  based  upon  its  use  as 
a  reserve  for  the  feeder  switch,  becomes  a  question 
of  judgment  of  the  chances  of  failure  of  the  feeder 
switch  on  the  one  hand  and  the  seriousness  of  total 
interruption   of  power  supply  on   the  other. 

(2)  It  affords  means  of  reducing  aggregate  load 
upon  the  power  house  In  case  of  necessity,  more 
rapidly  and  otherwise  less  objectionably  than  the 
usual  method  of  cutting  off  individual  feeders.  It 
will  sometimes  happen  in  the  operation  of  a  power 
plant  that  it  becomes  necessary  suddenly  to  shut 
down  one  of  the  generating  units.  If  the  load  car- 
ried at  the  time  be  such  that  the  shutting  down  of 
the  generator  implies  reduction  of  the  external  load, 
this  can  be  accompHslied  most  conveniently  by  op- 
erating one   or   two   group   switches. 

( ^)  Where  duplicate  main  bus  bars  are  used,  it 
facilitates  transfer  of  load  from  one  set  to  the  other, 
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in  case  it  becomes  necessary  suddenly  in  operation 
to  make  such  transfer.  As  bus  bars  and  connections 
are  now  installed  in  our  best  plants,  this  necessity 
does  not  arise  frequently :  nevertheless,  it  is  liable 
to  occur,  and  obviouly  half  a  dozen  group  switches 
may  be  used  to  affect  the  transfer  in  much  less  time 
than  would  be  required  were  five  or  six  times  that 
number   of   individual    feeder   switches    used. 

(4)  The  grouping  of  the  external  feeder  circuits 
in  group  units  bearing  a  simple  fixed  relation  to  the 
generator  units  establishes  a  symmetry  and  propor- 
tion most  useful  to  the  operator,  particularly  in  times 
of  emergency.  In  the  case  of  the  plant  under  con- 
sideration, at  times  of  full  load,  the  power  passing 
through  each  group  switch  is  substantially  equal  to 
the  output  of  one  generating  unit.  This  relation,  of 
course,  does  not  exist  under  partial  loads,  but  under 
such  loads  it  is  not  difficult  usually  to  keep  in  service 
generating  capacity  exceeding  the  load  by  a  margin 
sufficient  to  make  it  possible  to  shut  down  one  gen- 
erator without  cutting  off  feeders ;  and  in  cases 
where  this  margin  of  capacity  is  not  kept  in  service 
it  is,  nevertheless,  a  more  speedy  and  certain  opera- 
lion  to  cut  off  the  necessary  number  of  groups  of 
feeders  than  it  would  be  to  cut  off  a  proportionate 
number  of  individual  feeders. 
The  arguments  against  the  group  switch  are : 
(i)  It  introduces  additional  apparatus  and,  there- 
fore, in  itself  increases  the  risk  of  interruption  due 
to  failure  in  switch  insulation,  etc.  The  successful 
operation  of  many  plants,  particularly  in  America, 
has  been  interfered  with  by  the  introduction  of  too 
much  switch  gear  and  too  many  safety  devices,  auto- 
matic and  other,  these  additions  in  themselves  being 
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chines  in  the  drawing  are  in  multiple.  The  general 
condition  in  the  greater  number  of  plants  throughout 
the  country,  large  and  small,  of  the  class  referred  to, 
where  the  group  switch  would  be  a  possibility,  is 
that  the  machines  run  each  on  its  group  of  feeders 
and  the  group-switch  condition  is  estabHshed  by  sep- 
arating the  generators.  The  exception  to  that  is  the 
Pacific  Coast  practice,  where,  with  long  lines,  high 
frequency,  considerable  inductance  in  the  line,  either 
natural  or  artificial,  the  conditions  permit  the  run- 
ning of  everything  on  the  same  set  of  mains  in 
multiple.  The  general  condition,  however,  is  the 
separation  into  groups.  I  think  the  condition  of  the 
group  switch  is  as  well  established  and  generally 
accepted  as  the  oil  switch  ;  perhaps  not  so  long  es- 
tablished,   but    as    completely    established. 

Henry  G.  Stott,  New  York  city:  I  think  the  sub- 
ject of  fire  risks  has  been  pretty  well  threshed  out. 
In  regard  to  the  use  of  group  switches,  they  can 
be  looked  upon  in  this  way :  If  a  man  lias  a  very 
elaborate  house,  expensive  ornaments,  silverware, 
vases,  etc.,  he  wants  to  get  as  much  insurance  as 
he  can.  both  fire  and  burglar  insurance.  I  look 
upon  the  group  switch  as  burglar  insurance.  Some 
of  the  switches  may  possibly  steal  on  you  and  not 
break  the  arc.  In  that  way,  the  more  expensive 
your  plant  is  the  more  elaborate  you  can  afford  to 
be  in  the  precautions  you  take  against  shutdown,  due 
to  any  cause.  A  shutdown  of  any  plant  is  very 
disastrous,  and  the  larger  the  plant  the  more  dis- 
astrous the  results  of  a  shutdown  on  the  financial 
standing  of  a  company.  As  a  matter  of  fact,  in  an 
operating  experience  of  more  than  two  years  with 
about    160   oil    switches,    we   have   never   had   a   case 
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advantage  for  the  group  switch  if  the  transference 
can  be  made  quickly.  If  you  have  to  take  some 
time   to   do   it,   I    do   not  see   why  a   selector   switch 

cannot   be   used    for   the   oil    switch. 

Oil   Switches  for  High   Pressures. 

by  e.   m.  hewlett. 

This  paper  naturally  compares  the  oil-break  switch 
with  the  air-break  switch.  In  treating  this  subject 
the  following  points  appear  to  be  the  main  points 
for    consideration : 

1.  Abnormal  rise  in  pressure:  Owing  to  the  fact 
that  in  oil  switches  the  circuit  is  opened  at  the  zero 
point  of  the  wave,  the  rise  of  pressure  found  in  the 
air-break  switch  is  not  experienced.  This  point  is 
of  particular  importance  in  high-pressure,  long-dis- 
tance lines,  and  in  cables  carrying  considerable  en- 
ergy. 

2.  Capacity :  Experience  has  proved  that  oil 
switches  may  be  designed  to  break  circuits  of  prac- 
tically  unlimited   capacity. 

3.  Length  of  arc :  Owing  to  the  smothering  action 
of  the^  oil  on  the  arc,  the  length  of  arc  under  oil 
is  only  a  fraction  of  its  length  in  air. 

4.  Insulation :  The  insulating  qualities  of  the  oil 
decrease  the  distance  required  to  prevent  leakage 
and  arcing. 

5.  Size  of  switch :  Owing  to  the  fact  that  the  arc 
length  is  materially  decreased  and  the  value  of  the 
oil  as  an  insulation  reduces  the  creeping  surface,  an 
oil  switch  can  be  made  very  much  more  compact 
than  an  air  switch. 

6.  Remote  control :     The  design  of  the  oil  switch 
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responsible  in  some  cases  for  more  trouble  than 
they  prevent;  and  it  is  to  be  noted  that  the  group 
switch  implies  the  auxiliary  bus  bar.  Here,  again,  it 
is  impossible  to  dogmatize,  for,  as  the  result  of 
additional  experience,  the  judgment  of  today  may 
be  reversed  five  years  from  now.  As  an  expression 
of  personal  opinion,  however,  I  may  say  that  if  the 
group  switch  and  the  auxiliary  bus  bars  be  reason- 
ably well  insulated  and  installed,  the  interruptions 
originating  in  this  additional  apparatus  should  be 
almost  negligible  in  the  case  of  such  a  plant  as  that 
which   we  are  considering. 

(2)  The  group  switch  and  its  bus  bars  imply,  of 
course,  an  increase  of  cost  of  the  plant.  In  case 
of  the  Manhattan  plant,  this  increase  is  about  lo 
per  cent,  of  the  cost  of  the  switch  gear  and  meas- 
uring apparatus,  and  about  four-tenths  of  one  per 
cent,  of  the  cost  of  the  plant.  To  put  it  another 
way,  the  cost  of  the  group  switches  and  bus  bars  for 
the  plant  approximates  $20,000  and  the  annual  cost, 
assuming  this  to  be  10  per  cent,  of  the  investment 
cost,  is  $2,coo,  which  is  about  two-tenths  of  one  per 
cent,  of  the  annual  cost  of  operating  the  entire  plant, 
including   sub-stations. 

Discussion. 

Alex  Dow.  Detroit:  In  the  matter  of  the  present 
discussion,  I  think  that  two  of  the  papers  at  least 
are  subject  to  criticism  in  that  they  treat  as  a  mat- 
ter for  argument  an  established  condition — a  thing 
so  generally  accepted  that  to  make  it  a  matter  of 
argument  is  foolish.  On  the  Pacific  Coast  you  will 
find  the  air  switches  carefully  tied  up,  and  this  cer- 
tainly seems  to  be  a  convincing  demonstration  of 
the  establishment  of  the  oil  switch,  when  you  find 
in  large  transmission  systems  the  air  switches  tied 
up — a  six-foot  air  brake  useless  and  a  nine-inch  oil 
brake    substituted. 

As  to  group  switches,  the  drawing  shows  a  con- 
dition which  is  doubtless  normal  in  some  plants,  but 
not    normal    to    the    general    condition.     These    ma- 


where  they  failed  to  open  the  circuit.  We  have  had 
short-circuits,  in  which  there  was  developed  about 
100,000  kilowatts,  and  in  no  case  have  we  had  an 
oil  switch  which  failed  to  open.  It  wo.uld  require 
a  great  deal  of  courage  to  advise  leaving  out  group 
switches  in  plants  of  that  size.  I  therefore  look 
upon  it  as  a  question  exactly  the  same  as  the  man 
with  an  expensive  house  and  fine  ornaments  looks 
on  insurance — he  wants  all  he  can  get.  I  look  upon 
group   switches    in    that    way. 

As  to  Mr.  Dow's  statement  as  to  the  operation 
of  plants  in  multiple,  I  do  not  know  of  any  plants 
of  any  size  that  are  not  operated  in  multiple.  The 
New  York  Edison  Company  splits  the  bus  bars  in 
two.  but  the  two  sections  are  operated  in  multiple. 

Ralph  D.  Mershon :  In  regard  to  Mr.  Dow's  re- 
marks it  seems  to  me  that  the  whole  tendency  is 
toward  multiple  operation,  and  if  I  understood  Mr. 
Dow,  he  seems  to  think  it  is  not.  The  reasons 
given  by  Mr.  Stilhvell  for  the  use  of  group  sw-itches 
I  have  no  doubt  had  great  weight  at  the  time  when 
the.  plants  referred  to  were  designed.  That  was  at 
a  time  when  the  oil  switch  had  not  won  its  spurs 
so  thoroughly  as  it  has  now,  and  it  seems  to  me 
in  the  present  state  of  the  art  some  of  the  reasons 
do  not  stand  very  well.  It  seems  to  me  the  oil 
switches  which  are  constructed  today  are  at  least 
as  reliable,  if  not  more  so,  than  the  apparatus  which 
they  control.  I  am  speaking  now  of  moderate  volt- 
ages, up  to  10,000  volts.  If  that  is  the  case,  it  does 
not  seem  to  me  that  one  is  justified  in  putting  a 
number  of  switches  in  series.  If  switches  are  more 
reliable  than  the  apparatus  controlled,  in  my  opin- 
ion, the  extra  switches  are  not  justifiable.  As  re- 
gards the  ease  with  which  the  load  can  be  thrown 
off  the  power  house,  that  can  be  taken  care  of  by 
having  tripping  arrangements  which  will  operate  a 
group  of  switches.  They  can  all  be  tripped  at  once. 
As  regards  the  transferring  from  one  set  of  bus  bars 
to  another,  so  far  as  I  can  see  that  shows  a  great 


lends   itself   readily  to  operation  by  control   from  a 
distance. 

7.  Arc  confined :  The  fact  that  the  arc  is  rup- 
tured under  the  oil  within  the  switch  has  two  ad- 
vantages; first,  switches  can  be  placed  close  together 
without  danger  of  short-circuit ;  second,  in  case  of 
emergency,  confusion  is  avoided,  as  there  is  no  vis- 
ible arc  to  disconcert  the  attendant. 

8.  Station  arrangement:  The  flexibility  of  the 
oil  switch  places  no  limitations  on  the  station  ar- 
rangement, permitting  the  circuits  and  buses  to  be 
arranged  in  the  most  advantageous  manner. 

9.  Isolation  of  phases:  The  possibility  of  com- 
plete isolation  of  the  phases  in  a  reasonable  space  is 
easily  secured  by  the  use  of  oil  switches. 

Discussion. 

Cummings  C.  Chesney,  Pittsfield,  Mass. :  The 
following  notes  are  offered  in  order  to  outline  the 
more  important  features  and  essential  elements  which 
have  made  some  of  the  later  switches  successful,  but 
without  any  attempt  to  describe  any  particular  make 
of  switch  or  describe  any  particular  switch  design. 
On  American  high-tension  transmission  lines  there 
are  four  general  tj'pes  of  switches  now  in  use:  (i) 
Switches  designed  to  break  the  circuit  in  the  open 
air.  (2)  Switches  designed  to  break  the  circuit  in 
an  enclosed  air  space.  (3)  Switches  designed  to 
break  the  circuit  with  the  aid  of  an  enclosed  metal 
fuse.  (4)  Switches  designed  to  break  the  circuit 
under   oil. 

Type  No.  i. — The  large  amount  of  space  required 
by  this  switch  in  order  to  be  certain  that  the  arc 
will  be  broken  makes  its  use  impossible  except  in 
rare  instances,  and  then  it  can  be  used  only  with 
safety  when  the  line  potential  is  comparatively  low, 
for  the  reason  that  a  circuit  containing  inductance 
and  capacity  may  have  very  high  voltage  oscillations 
set  up  in  it  by  an  open-air  arc,  unless  the  current 
is  broken  at  zero  value. 

Tj-pe   No.   2. — This  switch   is  a  decided  improve- 
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ment  over  Type  No.  i,  as  far  as  the  amount  of  space 
occupied  is  concerned,  but  its  effect  on  circuits  con- 
taining inductance  and  capacity  is  very  little  different, 
so  that  there  will  be  the  same  oscillatory  rises  ^  of 
potential  and  the  same  destruction  of  the  insulation 
on  opening  the  circuit. 

Type  No.  3. — Two  forms  of  this  switch  have  been 
more  or  less  used.  In  the  first  form,  the  fuse  is 
connected  in  parallel  and  in  the  second  the  fuse  has 
been  connected  in  series  with  the  current-carrying 
parts  of  the  switch.  The  first  form  is  limited  to  low- 
voltage  circuits,  because  of  the  absolute  unreliability 
of  the  enclosed  fuse  on  comparatively  high  potentials 
when  the  circuit  is  fed  from  large  central  stations. 
The  second  form  operates  through  the  severing  of  a 
metal  fuse  within  an  enclosing  tube  filled  with 
powdered  carbonate  of  lime,  or  some  other  non- 
conducting  powder. 

Type  No.  4. — This  type  of  switch  has  within  the 
last  year  been  almost  universally  recognized  as  the 
only  switch  to  be  used  for  high-tension  work,  for 
the  reason  that  it  can  be  made  in  a  compact  form 
at  a  fair  cost,  and,  when  properly  built,  will  with 
certainty  and  safety  disconnect  from  the  generating 
system  any  circuit  under  any  condition  of  load,  even 
to  a  loW-resistance  short-circuit.  Contrary  to  the 
general  expectations,  it  has  been  shown  by  a  num- 
ber of  e.xperiments  that  the  opening  of  a  circuit  by 
an  oil  switch  is  not  a  quick  break;  the  oscillograph 
shows  the  effect  of  the  oil  is  to  allow  the  arc  to 
continue  for  several  periods  and  then  to  break  the 
current,  as  a  rule,  at  the  zero  point  of  the  wave. 
The  result  of  the  breaking  at  this  point  is  that  the 
opening  of  any  circuit  with  oil  switches  is  rarely 
accompanied   by   destructive   rises   of   potential. 

Of  the  two  types  of  oil  switches  used  on  20,000, 
30,000  and  40,000-volt  circuits,  one — the  plunger 
type — breaks  the  arc  in  a  vertical  plane;  the  other 
breaks  the  arc  in  a  horizontal  plane.  The  latter 
form  has  been  used  more  particularly  by  one  or 
two  of  the  larger  Pacific  Coast  long-distance  pow;er- 
transmission  companies.  Some  time  ago  the  writer 
had  an  opportunity  to  thoroughly  test  such  a  switch 
on  the  circuit  of  the  Bay  Counties  Power  Company. 
This  particular  switch  was  built  by  the  engineers 
of  the  Bay  Counties  Power  Company. 

The  switch  was  of  the  three-pole  tj'pe  and  was 
arranged  to  break  simultaneously  the  three  legs  of 
th£  three-phase  circuit.  During  the  regular  running 
of  the  plant  it  had  given  satisfactory  results  under 
rather  trying  conditions.  In  order  more  thoroughly 
to  test  the  arc-breaking  qualities  of  the  switch,  one 
pole  was  connected  across  one  leg  of  the  main  trans- 
mission line  and  the  line  short-circuited  at  the  full 
line  potential.  The  short-circuit  was  then  opened 
by  one  pole  of  this  switch.  As  the  switch  was  hand- 
operated,  there  was  no  record  of  the  exact  time 
length  of  the  short-circuit,  but  it  was  not  over  one 
second.  These  experiments  were  repeated  a  num- 
ber of  times  at  both  ends  of  the  150-mile  line  of 
the  Bay  Counties  Power  Company.  Each  time  the 
circuit  was  opened  without  disturbance  of  any  kind, 
and.  as  far  as  it  could  be  determined,  the  short- 
circuit  was  opened  equally  as  well  at  either  end  of 
the  line.  During  these  experiments  the  Bay  Coun- 
ties company  was  supplying  its  regular  customers, 
and  was  operating  a  line  potential  between  45,000 
and  46,000  volts.  All  of  the  alternating-current  gen- 
erators at  both  power  houses  were  in  operation  and 
amounted  to  about  11.000  kilowatts.  The  mechan- 
ical construction  of  the  switch  is  extremely  simple. 
The  contact  arm  is  mounted  on  an  insulator  at  the 
end  of  a  vertical  operating  rod.  The  outer  ends  of 
the  contact  arm  carry  fingers,  which  make  contact 
with  terminal  blocks  on  the  ends  of  the  studs  which 
pass  through  the  porcelain  insulators  to  the  line. 
Each  pole  had  two  breaks  in  scries,  each  about  nine 
inches  long.  The  switch  is  operated  by  rotating  the 
operating  rod  which  moves  the  contact  arm  through 
an  angle  of  about  90  degrees.  The  oil  tank  was  28 
inches  in  diameter  and  there  was  about  five  inches 
of  oil  over  the  contacts.  During  the  test  the  cover 
of  the  switch  was  off,  so  that  the  breaking  of  the 
arc  could  be  observed.  At  each  break  there  was  a 
small  arc  formed  at  the  terminal  blocks,  but  there 
was  only  a  very  slight  elevation  of  the  surface 
of  oil   immediately  over   the   arc. 

On  the  assumption  that  the  oil  switch  in  the 
present  state  of  the  art  is  the  only  switch  to  be 
used  for  high-tension  work,  the  following  points  of 
construction  will  bear  consideration  after  the  par- 
ticular form  of  oil  switch  has  been  selected : 

(i)  Rating. — The  performance  of  the  switch  un- 
der abnormal  conditions  of  a  low-resistance  short- 
circuit  should  be  considered,  as  well  as  the  capacity 
of  the  switch  under  normal  operating  conditions. 

(2)  Oil. — Any  good  paraffin  oil  will  answer,  but 
it  should  have  about  the  following  characteristics : 
Flashing  point,  215°  C. ;  fire  test,  250°  C. ;  specific 
gravity,  .S65 ;  acid,  none ;  alkali,  none ;  evaporation, 
negligible. 

(31  Insulation. — The  insulator  and  insulating 
bushings  should  be  either  glass  or  porcelain.  The 
switch  should  stand  a  breakdown  test  between  the 
live  parts  and  the  metal  case  and  framework  of  at 
least  twice  the  working  voltage.  The  external  ter- 
minals should  be  far  enough  apart,  or  sufficiently 
well  insulated,  so  that  there  can  be  no  possibility  of 
the  current  striking  across  through  the  air  from 
terminal  to  terminal. 

(4)  Location, — Oil  switches  should  be  placed  at 
a  distance  from  the  switchboard  and  away  from  the 
generating  and  transforming  apparatus.  Each  pole 
should  be  placed  in  a  separate  fireproof  cell,  so  that 


by  no  possibility  could  an  arc  or  explosion  in  one 
cell  be  communicated  to  another  cell  or  to  the  neigh- 
boring machinery. 

(5)  Method  of  operation:  All  switches  should 
be  either  magnetically  or  electrically  controlled  from 
a  central  switchboard,  and  all  the  poles  of  a  switch 
should  be  operated  simultaneously.  It  is  also  de- 
sirable to  equip  each  switch,  especially  if  it  is  auto- 
matic, with  a  time-element  attachment,  so  that  the 
circuit  cannot  be  opened  for  at  least  a  second  after 
the  operating  mechanism  is  set  in  motion. 

Dr.  F.  A.  C.  Perrine,  Pittsfield,  Mass.;  I  would 
like  to  describe  some  experiments  that  I  tried  last 
fall  with  three  oil  switches.  These  three  switches 
were  connected  up  at  Mission  San  Jose,  in  Cali- 
fornia, 98  miles  from  the  power  plant  of  the  Stand- 
ard Electric  Company,  and  the  experiments  were 
carried  on  during  the  night,  so  that  we  could  have 
command  of  the  entire  generating  station,  four  2,060- 
kilowatt  machines.  Three  switches  were  arranged 
with  a  single  handle  controlling  them  all,  so  that 
they  opened  simultaneously.  The  three-phase  line 
was  first  connected  through  the  switches  and  the  three- 
phases  short-circuited  at  the  other  side  of  the  switches, 
putting  each  switch  in  series  with  the  brake.  The  line 
operated  at  40,000  volts.  We  opened  and  closed  these 
switches  about  six  or  eight  times  that  night.  Then 
the  w^ork  was  shut  down  until  the  next  night,  when 
.we  could  connect  the  switches  operating  as  a  short- 
circuit  between  the  wires  of  each  phase,  so  that  each 
switch  formed  a  short-circuit  on  the  phase,  the  three 
switches  short-circuited  the  entire  line.  That  is  very 
much  more  severe  service.  On  a  second  occasion 
the  three  switches  were  connected  in  the  same  way. 
The  line  was  short-circuited  and  the  switches  were 
opened  several  times — first  opening  the  switches  as 
quickly  as  we  could  open  them  after  they  had  been 
closed,  and  afterward  holding  them  in  short-circuit. 
The  switches  operated  successfully,  the  machines  held 
the  speed,  and  the  voltmeter  showed  the  voltage  was 
held  up.  The  gaps  w'ere  set  4y2  inches,  so  that  from 
line  to  line  the  gap  was  nine  inches.  The  arc  in 
almost  every  instance  when  we  opened  the  switch 
went  across  the  lightning  arresters,  and  finally  the 
lightning  arresters  were  destroyed,  the  pole  head  was 
destroyed,  and  the  No.  o  ground  wire  was  en- 
tirely fused.  The  superintendent  of  the  station  said 
that  the  appearance  in  the  station  was  as  though 
the  sun  had  come  down  in  the  back  yard.  The 
interesting  thing  was  that  those  switches  did  not  fail 
to  open  the  circuit  on  any  one  of  the  experiments, 
and  the  experiments  were  only  discontinued  on 
account  of  the  danger  to  the  generating  and  trans- 
former apparatus,  due  to  the  apparently  high  voltage 
by  reason  of  the  current  jumping  across  nine  inches 
of  open-air  space. 

TiJtMINALS  AND  BuSHING  FOR  HiGH-PRESSUEE  Tr.\NS- 
FORMEES. 

BY    WALTER    S.    MOODY. 

It  is  much  better  to  have  the  high  and  low-pressure 
terminals  at  opposite  ends  of  the  structure,  for  it  is 
almost  impossible  to  keep  safe  distances  between  the 
terminal  and  connecting  coil  leads  when  all  are  at 
one  end.  In  a  shell-type  structure,  having  its  coils 
in  vertical  position,  this  requires  one  set  of  coil  ter- 
minals to  be  at  the  bottom  of  the  case,  but  to  bring 
these  safely  to  the  top  is  not  as  difficult  as  to  sep- 
arate high  and  low-pressure  conductors  that  are 
at  the  same  end  of  the  windings. 

In  an  oil-immersed  transformer  the  insulation  of 
the  terminals  on  the  coils  presents  little  difficiilty, 
as  it  is  simply  necessary  to  have  all  leads  rigidly 
spaced  a  safe  distance  from  each  other  and  from  the 
coils  and  covered  with  sufficient  waterproof  insula- 
tion to  prevent  any  moisture  penetrating  the  coil 
around  the  terminals  before  the  oil  is  put  in. 

In  air-blast  transformers,  however,  the  case  is 
different;  here  all  terminals  must  be  covered  with  an 
insulation  integral  with  that  on  the  coil  itself  to  a 
distance  from  the  coil  that  provides  sufficient  surface 
insulation,  even  when  the  lead  is  well  covered  with 
dust  and  dirt. 

The  best  location  for  the  main  terminals  naturally 
varies  with  the  type  of  transformer  and  its  pressure ; 
for  the  air-blast  type  the  air  chamber  forms  a  con- 
venient and  natural  location  for  the  low-pressure 
wiring,  and  the  terminals  of  these  are  therefore 
usually  located  in  the  base  of  such  transformers  and 
made  accessible  by  doors  in  the  side  of  the  base. 
For  pressures  not  exceeding  25,000  volts  the  high- 
pressure  wiring  can  also  be  placed  in  the  air  cham- 
ber without  making  the  air  chamber  of  excessive 
cross-section,  so  that  all  transformer  terminals  are 
in  the  base  and  exposed  wiring  is  avoided.  ^  Heavy 
rubber-insulated  cable  is  to  be  avoided  in  such 
construction,  however,  for  should  the  rubber  take 
fire  from  short-circuit  or  other  causes  a  draft  of  air 
will  carry  the  fire  along  the  duct  and  into  the  trans- 
formers with  great  rapidity. 

The  insulation  of  main  high-pressure  terminals 
below  40,000  volts  offers  no  special  difficulty;  proce- 
lain  or  glass  bushings  can  readily  be  obtained  that 
are  safe  for  this  pressure,  even  if  the  conductor 
has  no  insulating  covering.  For  higher  pressures 
the  problem  is  more  difficult ;  if  no  insulation  is  used 
on  the  conductor  the  bushings  become  expensive  and 
so  large  that  there  is  scarcely  room  on  top  of  a 
moderate  size  transformer  for  as  many  terminals  as 
are  often  required.  The  following  are  some  of  the 
more  common  forms  of  bushings  that  have  been 
used :     Wooden  tubes,  hard-rubber  tubes,  glass  and 


porcelain  tubes,  both  single  and  concentric  and  nu- 
merous forms  of  molded  porcelain  bushings. 

The  practice  is  to  locate  the  internal  terminals 
just  under  the  oil  and  make  them  as  accessible  as 
possible  either  by  the  removal  of  the  transformer 
top  or  through  an  auxiliary  cover  on  the  top  of  the 
case.  It  is  better  that  each  of  these  terminals  be 
separately  supported  by  glass  or  porcelain  insulators, 
for  a  single  support,  such  as  a  slab  of  marble,  is 
almost  sure  to  collect  sufficient  semi-conducting  ma- 
terial to  cause  trouble  sooner  or  later. 

Usually  the  low-pressure  terminals  present  no 
special  difficulties ;  when  transformers  are  connected 
in  multiple  and  deliver  500  amperes  or  more,  special 
caution  should  be  taken  that  all  joints  are  soldered 
or  that  terminals  are  of  such  construction  as  to  have 
extremely  low-contact  resistances.  Taper  plugs  and 
receptacles  are  perhaps  the  most  reliable  form  of 
contact  for  the  purpose. 

Discussion, 

Ralph  D.  Mershon ;  In  Mr.  Moody's  paper  there 
is  one  point  in  regard  to  the  terminals  for  high- 
voltage  transformers  with  which  I  thoroughly  agree. 
I  do  not  think  the  marble  terminal  board  has  any 
place  in  high-voltage  transformers.  I  think  the  leads 
should  be  brought  out  to  porcelain  insulators  located 
underneath  the  oil,  each  to  its  separate  insulator.  I 
have  known  of  a  number  of  cases  in  which  trouble 
occurred  on  the  marble  terminal  board,  and  I  think 
it  is  bound  to  occur  sooner  or  later,  and  when  it 
does  occur  it  is  at  times  difficult  to  remedy.  A 
marble  terminal  board  scored  by  a  discharge  and 
afterward  apparently  made  perfectly  clean  by  scrub- 
bing will  not  stand  the  normal  voltage  when  again 
put  into  service,  and  the  only  way  in  which  it  can  be 
made  to  stand  it  is  to  take  a  piece  of  steel  and 
chip  out  the  marble  where  the  discharge  occurred. 
I  do  not  think  if  a  discharge  occurs  across  the  mar- 
ble terminal  under  these  conditions  it  is  possible  to 
put  it  back  into  shape  without  actually  cutting  the 
marble  out.  ^ 

C.  E.  Skinner,  Pittsburg,  Pa. :  In  the  case  of  oil- 
insulated  transformers  the  pressures  have  already 
gone  as  high  as  55,000  volts  in  actual  service,  and 
higher  voltages  are  now  being  seriously  considered. 
These  higher  voltages  present  a  very  formidable 
problem  to  the  designer,  and  this  difficulty  is  some- 
times still  farther  increased  by  the  requirements 
for  the  transformer  case  to  be  able  to  withstand  con- 
siderable   mechanical    pressure. 

A  very  interesting  example  of  bushing  trouble 
occurred  on  a  55,000-volt  line,  where  the  bushing  con- 
sisted of  a  glass  tube  with  a  five-eights  of  an  inch  wall 
incased  in  a  very  heavy  wooden  bushing  for  me- 
chanical protection,  the  glass  and  wooden  bushing 
being  set  in  a  wooden  cover.  The  static  discharge 
over  the  surface  of  the  glass  tube  scored  the  tube 
to  a  depth  of  1-32  to  1-16  of  an  inch,  making  the 
surface  very  rough,  and  finally  a  breakdown  oc- 
curred directly  through  the  tube,  shattering  the  tube 
into  many  pieces.  This  shows  that  glass  has  a  time- 
factor   at  very   high   voltage. 

Discussion  in  Chicago. 

At  the  meeting  of  the  Chicago  branch  of  the  In- 
stitute for  the  discussion  of  the  same  subjects,  held 
on  March  29th,  there  was  a  fair  attendance,  the  hon- 
orary secretary,  Peter  Junkersfeld,  presiding.  The 
introduction  on  "The  Relative  Fire  Risk  of  Oil  and 
Air-blast  Transformers"  was  read  by  James  Lyman 
and  was  followed  by  a  short  discussion.  Ray  Wood- 
mansee  then  read  the  introduction  upon  "The  Use 
of  Group  Switches  in  Large  Power  Plants."  The 
remaining  two  introductions  upon  oil  switches  and 
transformer  terminals  and  bushings  were  read  by 
George  N.  Eastman  and  Mr.  Hill,  respectively.  The 
general  topic  of  the  evening  was  then  opened  for 
discussion.  One  of  the  questions  which  was  brought 
up  was  the  relative  merits  of  iron  doors  and  doors 
of  wood  and  glass  for  oil-switch  compartments. 
The  question  of  the  use  of  a  number  of  high-tension 
switches  in  series,  each  with  relatively  small  gap, 
instead  of  a  single  switch  with  large  gap.  was  also 
discussed  at  some  length.  In  this  discussion  P. 
Junkersfeld.  E.  O.  Sessions,  W.  G.  Carlton,  W.  A. 
Blanck  and  George  N.  Eastman  took  part. 


Electrical    Supervision  in   Washing- 
ton, D.  C. 

The  bill  for  the  regulation  of  electric  wiring  in 
the  District  of  Columbia  passed  the  Senate  and  is 
now  in  the  hands  of  the  committee  of  the  District  of 
Columbia  on  the  House  side.  This  bill  makes  it 
unlawful  for  any  person  to  act  as  an  electrical-wir- 
ing contractor,  or  to  engage  in  electrical  constritc- 
lion  or  installation,  who  has  not  been  licensed,  or 
who  is  not  working  under  the  supervision  of  some 
person  so  licensed.  The  bill  makes  it  unlawful  for 
any  person,  firm  or  corporation  to  operate,  as  owners 
or  lessees,  any  electrical-generating  plant  in  the  Dis- 
trict without  first  securing  a  permit.  The  District 
commissioners  are  authorized  to  appoint  an  elec- 
trical board  of  three  members  and  are  expected  to 
prescribe  the  necessary  rules  and  regulations  govern- 
ing all  wiring  and  apparatus  for  the  utilization  and 
production  of  electric  current  for  lighting,  heating 
and  power.  Electrical  contractors  are  required  by 
the  bill  to  obtain  a  license  and  to  file  in  the  office 
of  the  commissioners  a  bond  with  satisfactory  sure- 
ties in  the  sum  of  $2,000  for  the  faithful  performance 
of  all  work  undertaken,  so  that  it  would  be  in  con- 
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formity  with  the  requirements.  The  bill  authorizes 
the  commissioners  to  appoint  an  electrical  engineer 
at  a  salary  of  $2,500  a  year,  an  assistant  at  $2,000 
a  year^  and  two  electrical  inspectors  at  salaries  of 
$1,200.  The  bill  is  very  full  in  all  its  provisions 
for  accomplishing  the  purpose  in  view. 


A  New  Engineering  Enterprise. 

Man}"-  friends  in  Giicago  and  elsewhere  will  be 
greatly  interested  in  the  announcement  that  S.  G. 
McMeen,  now  witli  the  Western  Electric  Company, 
and  Kempster  B.  Miller,  now  with  the  Kellogg 
Switchboard  and  Supply  Company,  are  about  to 
open  an  office  as  consulting  electrical  and  mechan- 
ical engineers  and  as  patent  solicitors.  As  individ- 
uals they  will  also  practice  as  experts  in  patent 
causes.  Their  office  will  be  at  1442  and  1443  Mo- 
nadnock  Building,  Chicago,  and  will  be  opened  on 
April  25th,  or  thereabouts.  Both  of  these  gentle- 
men are  engineers  of  prominence — alert,  energetic 
and  experienced,  and  well  liked.  For  several  rea- 
sons they  should  make  a  particularly  strong  com- 
hiiAtion.  They  have  a  large  number  of  admirers, 
who  will  wish   them  well  in  their  venture. 

Samuel  G.  McMeen  has  been  engineer  in  charge 
of  telephone-exchange  equipments  for  the  Western 
Electric  Company  for  the  last  two  years.  A.fter 
leaving  Purdue  University  he  was  for  17  years  con- 
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KEMPSTER    B.    MILLER. 


nected  in  various  capacities  witli  the  Central  Union 
(Bell)  Telephone  Company,  Nine  years  of  this 
time  was  spent  in  the  company's  headquarters  in 
Chicago  and  eight  in  the  field,  in  Ohio,  Indiana, 
Illinois  and  Iowa.  He  became  assistant  engineer 
and'  then  chief  engineer  of  the  company,  and  had 
a  wide  experience  in  the  operating,  constructing 
and  engineering  departments.  This  practical  train- 
ing will  be  of  great  A'alue  to  Mr.  McMeen  in  his 
consulting  work.  He  has  lately  completed  a  study 
of  the  telephone  conditions  of  the  City  of  Mexico, 
preparing  complete  plans  and  specifications  for  an 
extensive  underground-conduit  and  cable  system  for 
that  important  capital.  Mr.  McMeen  has  a  keen, 
active,  practical  mind,  and  his  friends  greatly  enjoy 
his   society. 

Kempster  B.  Miller  is  the  well-known  author  of 
"American  Telephone  Practice."  In  the  telephone 
field  he  has  been  associated  with  the  Independent 
rather  than  the  Bell  interests,  but  he  has  made  for 
himself  an  enviable  reput^ation,  not  only  for  tech- 
nical ability,  but  for  conspicuous  fairness  and  hon- 
esty as  well.  He  is  a  Cornell  man,  of  the  class  of 
'93.  His  experience  has  been  varied  and  valuable. 
He  has  been  connected  with  the  Kellogg  Switch- 
board and  Supply  Company  for  the  last  four  years. 
Previously  for  one  year  he  was  with  the  Interna- 
tional Correspondence  Schools,  and  he  prepared  the 
textbooks  of  that  institution  on  the  subjects  of 
"Telephony"  and  "Telegraphy."  Before  that  he  had 
served  as  chief  electrician  of  the  Western  Telephone 
Construction  Company,  and  for  a  time  was  con- 
nected with  the  Westinghouse  Electric  and  Manu- 
facturing Company.  Earlier  in  his  career  he  served 
in  the  United  States  Patent  Office  for  three  years, 
in  charge  of  the  class  of  telephony  in  the  electrical 
division,  while  at  one  time  he  was  dratightsman  and 
inspector  of  drawings  in  the  draughting  room  of 
the  Thomson-Houston  Electric  Company  at  Lynn, 
Mr.  Miller  has  served  as  expert  in  many  important 
patent  causes,  and  his  ability  in  analysis  of  this 
sort  is  marked  and  well  kaiown. 


Sale  of  Current  for  Railway  Operation. 

The  Chicago  Union  Traction  Company  and  the 
Consolidated  Traction  Company  have  jointly  con- 
tracted with  the  Lake  Street  Elevated  Railroad  Com- 
pany to  furnish  the  latter  with  electric  current  for 
the  operation  of  its  system  at  the  following  prices 
per  kilowatt-hour:  Current  from  the  Hobble  Street 
station,  one  cent ;  from  the  Western  Avenue  power 
house,  1%  cents,  and  from  the  Cicero  and  Proviso 
plant,  two  cents.  The  arrangement  is  for  one  year, 
at  the  expiration  of  which  time  the  Lake  Street  com- 
pany will  be  in  a  position  to  get  its  current  from 
other  sources. 
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Motor  Equipment  for  World's  Fair 
Launches. 

One  of  the  most  pleasing  features  at  the  World's 
Columbian  Exposition  in  1893  was  the  electric-launch 
service.  The  little  boats  darted  noiselessly  about 
over  the  lagoons,  offering  an  excellent  means 
of  transportation  and  at  the  same  time  a  pleasant 
resting  place  to  the  tired  sightseer.  At  the  World's 
Fair  in  St,  Louis  this  summer  similar  craft  will  be 
prominent  and  a  large  number  have  already  been 
ordered. 

The  Hertner  Electric  Company  of  Cleveland,  Ohio, 
has  recently  filled  an  order  for  30  special  automobile 
motors  and  controllers  to  be  used  on  the  launches 
at  the  exposition.  The  boats  are  now  being  con- 
structed by  the  Truscott  Boat  Manufacturing  Com- 
pany of  St,  Joseph,  Mich,,  and  have  seating  capacity 
for  30  persons,  A  140-ampere-hour,  88-volt  Willard 
battery  will  furnish  the  motive  power. 

The  motors  are  of  the  standard  2%-horsepower  au- 
tomobile type.  They  are  multipolar,  with  forged 
steel  yokes  and  laminated  poles.  Ball  bearings  are 
used  and  are  constructed  so  as  to  take  care  of  the 
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Lamp    Manufacturers    Meet   in    Cleve- 
land. 

Under  date  of  March  25th  the  Cleveland  corre- 
spondent of  the  Western  Electrician  writes  as  fol- 
lows :  "A  meeting  of  lamp  manufacturers  was  lield 
at  the  Hollenden  Hotel,  Qeveland,  on  Saturday,  to 
adjust  troubles  growing  out  of  patents  held  by  the 
General  Electric  Company,  It  is  said  that  some 
companies  had  infringed,  and  suits  had  been  brought 
to  prevent  the  further  manufacture  of  lamps  under 
them.  With  the  adjustment  of  this  matter,'  by 
which  all  companies  will  pay  royalties  for  the  right 
to  manufacture  certain  kinds  of  lamps,  also  goes  an 
agreement  on  prices,  the  standard  being  fixed  at 
the  figures  used  for  the  sale  of  the  Edison  lamp. 
Further  than  this  no  combination  was  eft'ected,  it  is 
said.  Competition  will  lie  in  the  quality  of  goods 
placed  upon  the  market.  All  suits  that  have  been 
started    will    now    be    dropped,    and    the    companies 


FIG.    I.      ELECTRIC   LAUNCH    MOTOR. 

end  thrust  as  well  as  the  radial  pressure.  The  me- 
chanical and  electrical  design  throughout  is  calcu- 
lated to  produce  the  highest  possible  efficiency.  Fig. 
I  is  a  view  of  one  of  the  motors. 

By  the  use  of  heads  of  special  design  the  motors 
are  made  water-tight  up  to  the  level  of  the  bearings, 
the  upper  part  of  the  front  head  being  left  open  so 
as  to  expose  the  commutator  and  brushes ;  a  re- 
movable cover  is  provided  wdiich  will  keep  out  dust 
and  water.  By  means  of  four  lugs  cast  on  to  the 
sides  of  the  heads  the  motors  are  supported  in  the 
boats  and  are  lined  up  to  the  stuffing  box  through 
which  the  propeller   shaft   passes. 

The  controllers.  Fig.  2,  are  provided  with  three 
forward  speeds  and  two  reverse.  The  first  speed 
forward  throw-s  the  motor  on  44  volts,  with  resist- 
ance in  series  with  the  armature.  The  second  speed 
cuts  out  the  resistance  and  the  boat  moves  at  about 
a  4^/2-mile  rate,  the  motor  making  600  revolutions. 
For  emergencies  the  battery  is  thrown  in  series  so 
that  the  motor  operates  on  88  volts,  and  the  boat 
has  a  speed  of  about  6V2  miles  an  hour.  The  back- 
ward speeds  are  on  44  and  88  volts,  similar  to  the 
second  and  third  forward  speeds.  When  the  con- 
troller handle  is  in  the  "off"  position  the  battery  is 
series  connected  and  can  be  charged  off  a  iio-volt 
circuit. 


FIG.    2.    CONTROLLER   USED   WITH   ELECTRIC   LAUNCH    MOTOR. 

will  go  upon  the  market  without  fear  of  involving 
customers.  The  companies  represented  at  the  meet- 
ing were:  National  Electric  Lamp  Company,  Ster- 
ling Electrical  Manufacturing  Company,  United 
States  Incandescent  Lamp  Company,  Franklin  Elec- 
tric Manufacturing  Company,  Brilliant  Electric 
Company,  Banner  Electric  Company,  Standard 
Electrical  Manufa'cturing  Company  and  the  -Down- 
ward  Light  Electric  Company." 


Storm  Affects  Electrical  Service  In 
Chicago. 

A  wind  and  rain  storm  of  unusual  violence  swept 
over  Chicago  and  vicinity  during  the  night  of  March 
24th,  doing  much  damage.  The  storm  was  especially 
severe  in  East  Chicago,  Hammond  and  Indiana 
Harbors,  just  across  the  line  in  Indiana.  These  sub- 
urbs were  plunged  in  darkness.  The  plant  of  the 
Hammond  Illuminating  Company  was  struck  by 
lightning  and  all  power  cut  off.  The  plant  furnished 
electricity   for   the   entire   Calumet   region. 

In  parts  of  Chicago  much  damage  was  done  to 
electrical  interests.  The  wind  blew  down  the  wires 
and  poles  along  the  car  lines  running  south  of  Chi- 
cago, and  the  Evanston  line  was  unable  to  run  cars 
for  four  hours  while  the  storm  was  at  its  height. 
At  Evanston  and  Rogers  Park  the  telegraph,  tele- 
phone and  electric-light  wires  were  blown  dow-n. 

The  Postal  Telegraph-cable  Company  lost  70  50- 
foot  poles  in  South  Chicago,  and  at  one  time  during 
the  night  only  one  wire  of  the  company  was  avail- 
able out  of  Chicago,  and  messages  to  New  York 
had  to  be  sent  by  way  of  St.  Louis.  By  10  o'clock 
on  the  morning  of  the  25th,  however,  this  company's 
lines  were  in  good  working  order  again.  The  service 
of  the  \\'estern  Union  was  also  affected.  The  Chi- 
cago Telephone  Company  was  especially  fortunate. 
Less  than  10  poles  were  lost  and  very  little  hindrance 
to  traffic  occurred. 


Chicago  Freight  Tunnels  in  Use. 

The  tunnel  system  of  the  Illinois  Tunnel  Company 
in  Chicago  has  been  put  into  service  to  a  limited 
extent.  No  contracts  for  the  transportation  of  mer- 
chandise are  yet  in  force,  as  the  track  and  power- 
transmission  systems  are  not  sufficiently  completed 
for  general  use.  Sections  of  the  tunnel,  however, 
are  now  in  use,  and  contracts  for  service  in  the 
future  are  being  signed. 

The  first  service  given  by  the  system  is  that  of 
removing  excavated  material  from  sites  to  be  occu- 
pied by  downtown  buildings.  The  material  from 
the  site  of  the  new  Chicago  Savings  Bank,  which 
will  be  excavated  about  40  feet  below  the  sidewalk, 
will  all  be  removed  by  the  tunnel  cars.  Instead  of 
excavated  clay  being  hauled  by  wagons  it  will  be 
low^ered  by  caissons  to  cars  of  the  tunnel  company, 
switched  underground  to  the  -lake  and  transferred 
to  Grant  Park.  By  that  means  the  sidewalks  and 
streets  will  be  kept  clear  of  dirt  wagons. 

Congressman  Mann  has  secured  the  adoption  in 
the  House  of  Representatives  of  his  amendment  to 
the  postoffice  appropriation  bill  providing  $100,000 
for  the  Chicago  postoffice  to  pay  for  the  use  of  the 
tunnels  for  the  transportation  of  mail.  The  condi- 
tion is  attached :  "Provided  the  service  is  as  good 
as  an  efficient  wagon  ser\Mce."  It  is  believed  the 
tunnel  service  can  be  performed  for  the  amount  now 
paid  for  wagons.  The  change  is  supposed  to  mean 
a  great  improvement  in  the  mail  service,  as  it  was 
found  by  the  commission  of  experts  that  a  great  deal 
of  time  could  be  saved  in  handling  both  the  outgoing 
mail  and  the  incoming  mails. 


The  board  of  county  commissioners  of  Spokane, 
Wash.,  has  under  consideration  the  petition  of  the 
Spokane  Southern  Traction  Companj-,  asking  for  a 
franchise  to  extend  its  railroad  system  from  the 
southern  limits  of  the  cit>'  to  Moran  Mountain,  and 
from  a  terminus  at  that  point  to  the  eastern  boun- 
daries of  the  city.  The  enterprise,  which  involves 
a  large  expenditure,  will  be  commenced  just  as  soon 
as  the  consent  of  the  board  is  obtained.  The  elec- 
tric line  will  be  of  standard  gauge  and  tlie  cars 
will  carry  freight,  mail  and  passengers.  Sun-ejjs 
for  a  distance  of  12  miles  have  already  been  made 
by  the  company. 
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Annual    Report  of   the  American    Tele- 
phone and  Telegraph  Company. 

At  the  annual  meeting  of  the  American  Telephone 
and  Telegraph  Compan}',  held  in  New  York  city  011 
March  29th,  President  Frederick  P.  Fish,  for  the 
directors,  reported  to  the  stockholders  as  follows : 

The  results  of  the  business  for  the  year  1903,  as 
shown  by  the  treasurer's  statement,  were : 

Gross  revenue 516,545.632.39 

Expenses,  including  interest  and  taxes 5,980,907-30 

Net  revenue 10.564.065.09 

Dividends  paid 8,619,150.75 

Carried  to  reserve 7?H.  I39^J7 

Carried  to  surplus I.2i7i374.37 

The  following  were  the  colresponding  figures  for 
the  year  1902 ; 

Gross  revenue Si3.277.457-33 

Expenses,  including  interest  and  taxes 5,442.185.14 

Net  revenue 7,835, 27^.^9 

Dividends  paid 6,584.403.75 

Carried  to  reserve 522.z46.71 

Carried  to  surplus ^^.621.73 

The  net  output  of  telephones  during  the  year  1903 
was  629,197,  making  the  total  number  in  the  hands 
of  licensees  3,779,517. 

The  number  of  exchange  stations  at  tiie  end  of 
the  year  was  1,525,167,  an  increase  of  247,184. 

The  total  mileage  of  wire  for  exchange  and  toll 
service  was  3,958,891  miles,  of  which  677,229  miles 
were  added  during  the  year. 

Including  the  traffic  over  the  long-distance  lines, 
the  daily  average  of  toll  connections  was  about 
258,000,  and  of  exchange  connections  about  9,876,000. 
as  against  corresponding  figures  in  1902  of  239,700 
and  9,323,000;  the  total  daily  average  for  1903  of 
connections  both  toll  and  exchange  reaching  10,- 
134,000.  or  at  the  rate  of  about  3,263,000,000  per  year. 

The  total  amount  added  to  construction  and  real 
estate  by  all  the  companies  constituting  our  system 
in  the  United  States  during  the  year  1903  was: 

For  exchanges S24.060.900 

For  loll  lines... 8.866.009 

For  land  and  buildings 2,441,800 

S35. 368.700 

The  amount  added  in  1900  was  $31,619,100;  in 
1901,  $31,005,400,  and  in  1902,  $37-336,500. 

The  expenditure  by  this  company  in  1903  for  the 
construction  equipment  and  supplies  required  for  its 
long-distance  lines  was  $4,365,614,  making  the  total 
investment  in  long-distance  lines  and  equipment  up 
to  the  close  of  the  year  $26,861,805. 

The  development  and  course  of  the  business  of  the 
company  during  the  year  have  been  satisfactory  and 
the  returns,  as  indicated  by  the  foregoing  figures, 
clearly  such  as  to  meet  all  reasonable  expectations. 
In  view  of  the  general  business  conditions  of  the 
country,  the  increase  in  the  number  of  subscribers 
and  in  the  amount  of  telephone  business  done  shows 
that  the  efforts  of  your  company  and  of  the  com- 
panies associated  with  it  to  give  a  service  of  substan- 
tial value  are  appreciated  by  the  public.  The  increase 
in  gross  and  net  revenue  and  in  the  amount  carried 
to  reserve  and  to  surplus  after  the  payment  of  in- 
terest and  dividends  is  a  satisfactory  indication  that 
the  investment  that  has  been  and  should  be  made 
from  year  to  year  to  build  up  a  comprehensive  tele- 
phone system  that  is  adequate  to  the  needs  of  the 
community  will  receive  a  proper  return. 

In  former  reports  to  the  stockholders  the  necessity 
for  developing  and  extending  the  facilities  of  your 
company  to  meet  the  demands  of  the  public  through- 
out the  United  States  has  been  recognized  and 
asserted.  The  history  of  each  year  emphasizes  the 
soundness  of  this  policy.  Not  only  have  the  specific 
returns  from  such  extensions  proved  to  be  adequate, 
but  the  strength  and  earning  capacity  of  the  company 
in  all  parts  of  tiie  country  are  definitely  increased 
by  such  development.  No  new  toll  lines  ar.e  built, 
exchanges  established,  or  telephones  installed  with- 
out bringing  in  additional  revenue  from  the  con- 
struction already  existing  as  well  as  from  the  new 
construction.  The  conditions  of  modern  business 
require  communication  over  such  large  .areas  and 
with  so  many  people  that  the  public  immediately 
responds  when  it  has  the  opportunity  of  telephonic 
communication  with  neXv  territory  or  with  new 
subscribers ;  for  the  value  of  the  service  to  users 
generally  largely  increases  with  the  extent  of  terri- 
tory covered  and  the  number  with  whom  connections 
may  be  made.  Your  company  and  its  associated 
companies  are  in  a  position  to  supply  the  compre- 
hensive service  required,  and  a  proper  return  for  the 
investment  will  surely  reward  their  efforts  to  meet 
ihe  demand  that  is  made  upon  them.  The  extent  of 
development  required  will  vary  from  time  to  time 
with  general  business  conditions.  But  even  when 
those  conditions  are  least  favorable,  extension  of 
telephone  facilities  will  still  be  called  for.  inasmuch 
as  each  year  a  larger  proportion  of  the  community 
recognizes  the  importance  of  the  telephone  in  social 
and  business  life,  as  is  shown  by  the  constantly  in- 
creasing number  of  Bell  telephones  in  proportion  to 
pODulation. 

Equally  important  is  the  matter  of  good  service. 
Our  companies  are  thoroughly  impressed  with  the 
necessity  of  maintaining  the  Bell  service  *  at  the 
highest  practicable  standard,  and  every  effort  is 
made  to  produce  this  result.  The  constant  and  in- 
telligent study  of  operating  methods  that  has  been 
going  on  from  the  beginning  and  the  many  suc- 
cessive imnrovcments  in  apparatus  have  resulted 
in  a  definite  control  of  this  problem,  the  effect  of 
which  is  pverv where  shown  in  improved  service. 
The  complicptpd  eauipment  required  to  make  it  pos- 
sible   to    establish    intercommunication    between    any 


two  of  hundreds  of  thousands  of  telephone  users  has 
now  been  standardized  to  a  large  extent.  Standard 
methods  of  operating  have  been  devised  and  put 
into  practice.  The  result  is  not  only  an  increased 
efficiency  and  better  service,  but  also  marked  econ- 
omy in  maintenance  and  operation.  Improvements 
in  cables  and  devices  to  be  used  in  connection  there- 
with and  greater  engineering  knowledge  have  made 
it  possible  to  develop  underground  construction  to  a 
constantly  increasing  extent,  and  the  field  for  under- 
ground work  is  now  believed  to  be  capable  of  an 
ultimate  extension  beyond  anything  that  seemed 
possible  to  the  engineers  of  a  few  years  ago.  This 
results  in  economy  of  operation  and  also,  by  re- 
ducing to  a  minimum  the  danger  of  accident  to  the 
outside  construction,  in  an  improvement  in  the 
service.  It  is  safe  to  say  that  there  Is  an  element 
of  permanency  in  the  apparatus  and  equipment  of 
today  which  did  not  characterize  that  in  use  a  few 
years  ago.  The  time  will  never  come  when  furtlier 
improvements  may  not  be  expected,  both  in  methods 
of  operating  and  in  apparatus.  There  is  no  doubt, 
however,  that  the  telephone  service  has  now  been  so 
far  standardized  in  these  respects  as  to  be  on  a  par 
with  many  industries  that  are  much  older  and  which 
have  had  the  intelligent  and  careful  study  of  experts 
for  a  far  greater  period  of  time. 

The  work  of  perfecting  the  Bell  service  is  not 
complete;  but  in  view  of  the  zeal  and  intelligence 
with  which  it  is  being  pushed  throughout  the  coun- 
try there  is  every  reason  to  expect  that  the  high 
standard  now  definitely  established  and  already  at- 
tained in  many  places  will  characterize  the  service 
generally. 

In  the  report  to  the  stockholders  for  the  year  1902 
reference  was  made  to  the  significant  fact  that  many 
of  the  competing  telephone  companies  were  begin- 
ning to  realize  that  the  rates  adopted  by  them  were 
too  low  and  were  seeking  to  raise  those  rates.  This 
movement  has  continued  with  added  force  during  the 
year  1903.  The  competing  companies  in  almost  every 
city  of  any  size  in  the  country  in  which  they  have 
established  exchanges  have  found  sometimes  as  the 
result  of  a  bitter  experience  that  the  cost  of  doing 
the  business-  was  far  greater  than  thev  anticipated. 
This  has  resulted  in  an  increasing  number  of  efforts 
on  their  part  to  raise  their  rates  to  a  point  nearer 
the  Bell  standard. 

In  particular  they  have  learned  that  charges  for 
maintenance  and  depreciation,  which  were  lost  sight 
of  during  the  promotion  stage  of  their  business,  were 
necessary  expenses  which  must  be  taken  care  of  be- 
fore there  was  any  question  of  earnings  applicable 
to  interest  on  bonds  or  dividends  on  stock. 

The  lesson  has  not  even  now  been  thoroughly 
learned,  and  not  unfrequently  the  prospectuses  of 
competing  companies  practically  ignore  those  ex- 
penses. It  is  common  for  them  to  present  figures 
showing  that  the  entire  cost  of  carrying  on  the 
business  is  from  45  to  60  per  cent,  of  the  gross 
receipts  that  may  be  expected.  The  historv  of  the 
business  shows  conclusively  that  an  attempt  to  oper- 
ate a  telephone  plant  on  any  such  basis  is  doomed 
to   failure. 

This  matter  of  maintenance  and  depreciation  is 
constantly  before  the  eyes  of  our  companies.  The 
system  of  accounts,  which  is  practically  uniform 
for  all  the  Bell  organizations,  forces  them  fairly  to 
face  this  cxpcn.'Je  from  month  to  month  and  from  year 
to  year.  Before  there  is  any  question  of  profits,  each 
company  recognizes  the  necessity  of  reserving  from 
its  earnings  such  amounts  as  experience  has  shown 
to  be  adequate  to  keep  its  property  in  repair  and 
replace  it  when  worn  out  or  destroyed.  The  sum 
properly  to  be  charged  varies  to  some  extent  in 
different  parts  of  the  country  on  account  of  climatic 
conditions  and  the  character  of  the  plant  employed, 
but  the  average  allowance  for  maintenance  of  the 
Bell  companies  for  the  year  1903  was  ove.r  30  per 
cent,  of  their  gross  revenue. 

As  was  stated  in  the  report  to  the  stockholders 
for  the  year  1002,  the  competition  to  which  our  com- 
panies are  subjected  is  embarrassing  chieflv  to  the 
extent  to  which  it  leads  the  public  to  believe  that 
service  can  be  given  at  rates  that  are  too  low  to  per- 
mit good  service  and  a  reasonable  profit.  The  situ- 
ation is  now  more  favorable  than  ever  before  in  this 
regard,  and  will  continue  to  improve  as  the  compet- 
ing companies  and  the  public  become  more  correctly 
informed  as  to  the  conditions  of  the  business.  On  the 
whole,  it  seems  every  year  less  probable  that  compe- 
tition will  have  any  substantial  effect  upon  the  pros- 
perity of  the  Bell  companies. 

The  developments  of  the  last  year  also  show  that 
the  feeling  that  it  is  better  for  the  communitv  that 
there  should  be  one  comprehensive  system  of  tele- 
phonic communication  instead  of  several,  which  was 
referred  to  in  former  reports,  is  clearly  growing  in 
nil  parts  of  the  country. 

It  is  an  interesting  and  significant  fact  that  many 
telephone  companies  which  have  started  exchanges 
and  to  some  extent  toll  lines  in  various  parts  of  the 
country,  independently  of  the  Bell  companies  hut 
in  territory  which  the  Bell  companies  did  not  oc- 
cuoy.  have  bv  contract  with  our  operating  companies 
taken  the  Bell  telephones  and  become  connected  with 
our  system  on  terms  favorable  to  both  parties. 
There  are  now  over  120,000  of  such  sub-licensee  sta- 
tions connected  with  the  lines  and  exchanges  of  the 
Bell  companies,  and  the  movement  in  that  direction 
is  erainins". 

Generally  speaking,  the  business  of  your  com- 
pany and  of  the  companies  associated  with  it  is  on 
a  sound  basis,  and,  with  good  management  and  a 
proper    development   to    meet   the   demand,   the    con- 


tinued prosperity  of  the  Bell  organizations  seems 
secured. 

The  suit  of  the  Western  Union  Telegraph  Com- 
pany against  this  company,  which  has  been  pending 
since  the  year  1884,  and  which  was  decided  in  favor 
of  this  company  by  Judge  Lowell,  sitting  as  master, 
and  by  Judge  Colt  in  the  Circuit  Court  of  the  United 
States,  has  been  decided  adversely  to  this  company 
by  the  United  States  Court  of  Appeals  for  the  first 
circuit. 

The  decision  is  to  the  effect  that,  under  a  tech- 
nical reading  of  the  contract  made  by  the  predecessor 
of  this  company  with  the  Western  Union  Telegraph 
Company  and  its  associated  companies  in  the  year 
1879,  this  company  may  have  ,to  account  to  the 
Western  Union-  Company  for  a  certain  percentage  of 
some  of  the  stocks  and  bonds  which  it  received  from 
its  licensee  companies  prior  to  1896,  when  the  con- 
tract expired. 

That  the  validity  of  this  decision  is  doubtful  is 
shown  by  the  fact  that  Judge  Lowell  and  Judge  Colt 
took  a  contrary  view,  and  at  the  proper  time  every 
effort  will  be  made  to  secure  a  revision  of  the  de- 
cision of  the  Court  of  Appeals.  Meanwhile  the  mat- 
ter has  been  referred  to  a  master,  who  will  repSort 
as  to  the  amount,  if  any.  wliich  this  company  should 
pay  the  Western  Union  Company  under  the  decision 
of  the  Court  of  Appeals,  and  his  report,  when  made, 
will  be  subject  to  revision  by  the  courts.  Even  if 
there  should,  be  any  ultimate  recovery  against  us — 
which,  as  we  are  advised  by  counsel,  is  by  no  means 
certain — it  is  not  believed  that  the  amount  recovered 
will  be  relatively  large.  It  certainly  will  not  be 
large  enough  to  impose  any  appreciable  burden  upon 
the  company.  Certain  classes  of  the  stocks  in  ques- 
tion are  expressly  excluded  from  the  accounting 
by  the  opinion  of  the  Court  of  Appeals,  and  there 
are  many  considerations  which,  in  the  opinion  of 
our  counsel,  will  reduce  substantially  the  amount,  if 
any.  that  may  be  recovered  in  the  case  of  the  re- 
maining stocks. 

Your  directors  desire  to  express  their  appre- 
ciation of  the  zeal  and  intelligence  with  which  the 
employes  of  this  company  and  the  officers  and  em- 
ployes of  the  operating  companies  are  co-operating 
to  bring  about  the  best  results  in  our  business. 
There  is  an  excellent  spirit  throughout  the  organ- 
ization and  everywhere  a  harmony  of  effort  and 
aspiration    which   is   most   satisfactory. 

Appended  to  Mr.  Fish's  report  are  several  tables, 
from  which  the  following  figures  are  taken : 

Instruments  in  the  hands  of  Bell  licensees,  under  rental 

on  December  31.  1903 3,779.517 

Increase  of  such  instruments  for  the  year  1903 629,197 

Similar  increase  in  instruments  for  the  year  1902 624,71'? 

Miles  of  pole  lines  (toll  lines  of  all   Bell   companies)  on 

January  i.  1004 130.178 

Miles  of  wire  (toll  lines  of  all  Bell  companies)  on  Janu- 
ary I.  1904 975.702 

Averace  daily  number  of  toll  connections 257.618 

Number  of  Bell  exchanges  on  January  i,  1904 1,609 

Total  miles  of  wire  of  Bell  companies  on  January  i,  1904.    2,983.189 

Of  which  there  was  under  ground  (in  miles) 1.618,691 

Total  circuits  on  January  i,  1004 798,901 

Total  number  of  employes,  same  date 53,795 

Total  number  of  stations,  same  date 1,525.167 

The  estimated  number  of  exchange  connections  daily  in 
the  United  States,  made  up  from  actual  count  in  most 

of  the  exchanges,  is 9.876,402 

The  number  of  daily  calls  per  station  varies  in  different 
exchanges,  the  average  throughout  the  United  Stales 
being  6  5-10. 

The  issued  capital  stock  of  the  company  on  De- 
cember 31.  1903,  was  $154,179,300;  bonds,  $28,000,- 
000.  Ledger  balances — debtors  and  creditors — were 
$224,381,524.89  on  that  date. 


Telephones  Used  for  Gambling  Pur- 
poses. 

The  discussion  between  city  officials  and  officers 
of  the  Chicago  Telephone  Company  in  relation  to 
the  removal  of  telephones  used  for  the  transmission 
of  race-track  betting  news  still  continues.  Speak- 
ing on  this  subject,  a  telephone  man  said:  "It  is 
well  known  that  under  no  existing  law  can  tele- 
phones be  held  to  be  gambling  devices.  The  city 
officials  and  some  of  the  newspapers  are  callinq: 
upon  the  telephone  company  arbitrarily  to  cut  off 
service  from  persons  and  places  designated  by  the 
mayor,  although  it  is  perfectly  clear  that  the  com- 
pany would  have  no  legal  right  to  do  so,  and  would 
immediately  bring  upon  itself  liability  to  suits  for 
damages  and  involve  itself  in  other  forms  of  liti- 
gation." 

President  Arthur  D.  Wheeler  of  the  Chicago  Tele- 
phone Company  returned  to  the  city  last  week  aft_er 
a  vacation  absence  and  found  the  agitation  in  prog- 
ress. Those  who  know  him  are  confident  that  he 
may  be  relied  upon  to  do  all  which  the  company 
legally  may  toward  the  suppression  of  the  gambling 
evil. 


Telephone   Bids  in  Toronto. 

The  Bell  Telephone  Company  of  Canada  has 
offered  the  board  of  control  of  the  city  of  Toronto. 
Ont,  $20,000  a  year  for  an  exclusive  franchise  of 
five  years,  the  price  of  telephones  to  remain  at  $50 
and  $30.  for  business  and  residence  service,  respect- 
ively, as  at  present.  The  Stark  Telephone  Company 
oft'ered  to  furnish  telephones  at  $6  a  year,  with  a 
charge  of  one  cent  a  call  up  to  $15.  The  Canadian 
Telephones  and  Telegraph  Company  offered  to  fur- 
nish telephones  at  $36  and  $24.  The  board  has  taken 
time  to  consider  these  bids.  _, 
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Ohio  Telephone  Notes. 

The  Cleveland  Telephone  Company  has  arranged 
a  new  schedule  of  rates  for  measured  service  to 
compete  with  the  Cuyahoga  Telephone  Company, 
which  has  completed  improvements  and  is  now  giv- 
ing excellent  service.  The  schedule  is  as  follows: 
One-party  business  telephones,  $15  a  quarter  for 
300  calls,  with  a  rebate  of  $1.50  for  prompt  pay- 
ment ;  two-party  business  telephones,  $12  a  quarter 
for  225  calls,  with  a  rebate  of  $1.50  for  prompt  pay- 
ment; one-party  residence  rate,  $11.25  ^  quarter, 
rebate  of  $1.50,  with  privilege  of  200  calls;  two-party 
residence  rate,  $9  for  150  calls,  with  rebate  of  $1.50. 
The  prices  have  not  only  been  reduced,  but  the 
number  of  calls  increased,  so  that  the  service  is 
considerably  cheaper  than  formerly.  The  officers  of 
both  companies  say  there  will  be  no  fight  between 
them,  but  the  business  will  be  solicited  upon  the 
merits  of  the   service. 

It  is  stated  upon  reliable  authority  that  the  United 
States  Telephone  Company  will  have  a  line  in  op- 
eration between  Dayton  and  Richmond,  Ind.,  within 
two  or  three  months.  This  will  connect  the  system 
with  the  New  Long-distance  Telephone  Company  of 
Indianapolis,  and  through  it  with  all  points  in  the 
west  and  southwest  reached  by  the  other  long- 
distance companies  that  recently  entered  into  an 
agreement  to  operate  together  so  far  as  needed  to 
give   good   service. 

Mayor  Mills  of  the  village  of  Norwood  has  vetoed 
the  ordinance  granting  a  franchise  to  the  Norwood 
Citizens'  Telephone  Company.  He  gave  as  his  rea- 
son that  the  franchise  does  not  bind  the  company,  by 
bond  or  forfeiture,  to  erect  and  operate  a  plant  within 
a  reasonable  time.  It  was  referred  back  to  the  so- 
licitor and  the  committee  on   legislation. 

The  Ohio  Telephone  and  Telegraph  Company  is 
said  to  be  planning  to  get  into  Lorain,  although  a 
franchise  was  refused  some  time  ago.  The  plan 
contemplates  an  arrangement  with  the  Western 
Union  Telegraph  Company,  by  which  wires  will  be 
strung  on  its  poles  to  reach  a  number  of  subscribers 
who  have  made  long-term  contracts.  Then  a  small 
exchange  will  be  installed  in  a  drug  store,  and  the 
company  will  again  apply  for  a  franchise. 

J.  S.  and  D.  A.  Yoder  of  Toledo  and  others  in- 
terested in  the  H.  A.  Ashbrook  company  have  pur- 
chased the  Wood  County  Telephone  Company  from 
the  Federal  Telephone  Company.  The  finances  have 
been  arranged  and  improvements  and  extensions  will 
be  made  on  the  plant  at  Bowling  Green. 

Arrangements  have  been  completed  for  an  inter- 
change of  service  between  the  Stark  County  Tele- 
phone Company  and  the  Bergholtz  and  Eastern  Ohio 
Telephone  Companies.  Negotiations  are  also  under 
way  between  the  Stark  and  the  Harrison  County 
companies. 

The  Brown  County  Telephone  Company  of  George- 
town, incorporated  two  weeks  ago,  has  planned  to 
build  lines  connecting  about  25  towns  in  the  south- 
western part  of  the  state. 

Probate  Judge  Nippert  of  Hamilton  County  heard 
the  motion  of  the  city  of  Cincinnati  a  few  days  ago 
asking  that  the  petitions  of  the  Fitzsimmons,  Inter- 
state, Queen  City  and  Cincinnati  telephone  compa- 
nies for  franchises  be  made  more  definite  and  com- 
plete. The  city  contends  that  the  companies  should 
set  out  what  streets,  alleys  and  highways  they  de- 
sire, so  that  there  should  be  no  misunderstanding 
between  them  after  franchises  are  granted.  Objec- 
tions are  made  to  granting  a  blanket  franchise.  The 
attorneys  say  there  is  no  use  of  this,  as  the  city 
has  the  right  to  say  how  the  streets  shall  be  used, 
even    when    franchises    are    granted. 

The  Maumee  Valley  Telephone  Company  of  Per- 
ry sburg,  recently  incorporated  with  a  capital  stock 
of  $15,000,  to  take  over  the  local  exchange  at  that 
point,  has  the  following-named  officers :  President, 
Jacob  Davis;  vice-president,  A.  C.  Fuller;  treasurer, 
Norman  L.  Hanson  ;  secretary  and  general  manager. 
R.  R.  Hiiliard.  The  exchange  now  has  220  sub- 
scribers and  contracts  have  been  made  with  a  ma- 
jority of  the  farmers  for  a  distance  of  five  miles 
about  the  town.  Lines  connecting  it  with  Water- 
ville  and  Haskins  will  be  built.  Connections  will 
be  made  with  the  Maumee  Bell  Telephone  Company 
at    Maumee. 

Stockholders  of  the  Orange  Telephone  Company 
of  Texas  have  elected  J.  H.  Pfeffer,  president,  and 
F.  D.   Pfeifer,  manager. 

The  Marshallville  Telephone  Company  of  Mar- 
shallville.  Wavne  County,  has  changed  its  name  to 
the  Marshallville-Rittman  Telephone  Company. 

An  addition  sufficient  to  accommodate  2,000  more 
subscribers  will  be  made  to  the  plant  of  the  Home 
Telephone  Company  at  Toledo.  Although  the  rates 
for  service  have  been  increased,  the  company  is 
making  from  30  to  50  new  contracts  a  week.         C. 


Telephone   News  from   the   Northwest. 

The  Fullerton  (N.  D.)  and  Rosebud  Rural  Tele- 
phone Company  has  been  formed.  E.  S.  Thomas  is 
president   and    F.    O.    Alin,    secretary. 

A.  G.  Chase  has  asked  for,  a  franchise  for  a  tele- 
phone system  at  Faribault,  Minn.  It  is  believed  that 
he  is  acting  for  the  Tri-state  Telephone  Company. 

The  business  men  of  Sheyenne,  N.  D..  have  formed 
a  local  telephone  company.  J.  W.  Rlchter  is  presi- 
dent and  N.  K.  Mattson,  secretary. 

The  Enterprise  TeleDhone  Company  has  been 
granted  a   franchise   at    Slayton,   Minn. 

The  Northwestern  Telephone  Exchange  Comoany 
has  brought  suit  against  the  city  of  Winona,  Minn., 


to  determine  the  company's  rights  as  to  the  use  of 
streets.  The  company  demands  that  the  city  be 
restrained  from  interfering  with  the  extension,  re- 
pairs or,  renewal  of  the  telephone  plant  in  that  city. 

The  council  of  Duluth,  Minn.,  contemplates  for- 
bidding the  moving  of  old  buildings.  There  is  more 
or  less  friction  engendered  between  the  housemovers 
and  the  telephone  companies. 

The  Union  telephone  exchange  -at  Prairie  du 
Chien,  Wis.,  has  been  sold  to  J.  W.  Callaway  of  La 
Crosse,    Wis.,    for   $7,000. 

The  Elkhart  (Iowa)  Mutual  Telephone  Company 
has  incorporated  with  a  capital  stock  of  $10,000. 
A.  P.  Besser  is  president  and  0.  F.  Mathis,  secretary. 

The  Verdigre  Telephone  Company  has  been  or- 
ganized  at  Verdigre,   Neb. 

The  Hamilton  County  Independent  Telephone 
Company  has  let  the  contract  for  a  new  switchboard 
at  Webster  City,  Iowa,  to  the  Sterling  Electric  Com- 
pany. It  will  have  a  capacitv  of  1,800  telephones. 
"  R. 

Indiana  Telephone  Items. 

The  Daleville  Telephone  Company,  capitalized  at 
$10,000,  has  filed  articles  of  incorporation.  The 
company  will  operate  a  telephone  system  in  Dale- 
ville and  community.  C.  H.  Forrest,  R.  C.  Stone 
and  F.  D.  Rushing  are  the  principal  incorporators. 

The  Central  Union  Telephone  Company  took  steps 
during  the  last  week  toward  the  building  of  a  local 
system  in  Lebanon  to  compete  with  the  Lebanon 
Telephone  Company.  The  arrival  of  several  car- 
loads of  poles  and  supplies  was  the  first  intimation 
of  the  company's  purpose  to  inaugurate  a  local  sys- 
tem under  a  franchise  granted  by  the  City  Council 
years  ago.  The  city  authorities  are  inclined  to  allow 
the  courts  to  determine  whether  the  old  franchise 
is  still  in  existence. 

An  important  meeting  was  held  in  Richmond  on 
March  24th  for  the  purpose  of  arranging  for  long- 
distance Independent  service  between  Richmond  and 
Dayton  this  spring  in  order  to  make  the  circuit 
complete  between  St.  Louis  and  the  East  in  time  for 
the  World's  Fair  business.  It  is  understood  that  the 
United  States  Telephone  Company  will  put  in  the 
gap  between  the  two  cities,  as  it  operates  the  line 
between  Dayton  and  Pittsburg.  Connection  will  be 
made  at  Richmond  with  the  New  Long-distance  line 
and  the  Kinloch  line  west. 

A  franchise  has  been  granted  the  Oakland  Inde- 
pendent Telephone  Company  by  the  Oakland  City 
Council  for  a  term  of  25  years.  The  Independent 
company  will  put  in  a  modern  plant  at  once  and  will 
compete  with  the  Bell  company,  which  now  has  a 
plant   in   Oakland. 

The  Madison  and  Delaware  Counties  Telephone 
Company  has  bought  the  Independent  telephone  ex- 
change at  Summitville  and  will  at  once  improve  the 
plant  and  add  a  new  and  modern   switchboard. 

The  unprecedented  floods  throughout  Indiana  dur- 
ing the  last  week  greatly  damaged  telephone  prop- 
erty and  interfered  with  the  service.  In  many  locali- 
ties lines  were  broken  down  and  long-distance 
service  impaired.  The  New  Telephone  Company 
and  the  Bell  Telephone  Company  lines  were  consid- 
erably damaged  by  the  water  that  flooded  the  cable 
ducts.  F. 


Southeastern  Telephone  Developments. 

An  unusual  situation  exists  in  New  Decatur,  Ala., 
where  three  telephone  companies  have  recently  had 
their  franchises  revoked.  It  is  expected  that  the 
next  move  will  be  an  injunction  against  the  city. 
The  Morgan  County  Telephone  Company  (Inde- 
pendent) is  now  in  sole  possession  of  the  field. 
There  was  a  rate  war  between  the  Morgan  company 
and  the  Southern  Bell  when  the  Morgan  company 
started  up  a  year  ago. 

The  electrical  committee  of  Meridian,  Miss.,  has  re- 
ported favorably  on  the  movement  to  grant  a  fran- 
chise to  an  Independent  telephone  company,  no 
names  being  given.  The  Cumberland  Telephone 
Company  also  offered  to  grant  any  reasonable  de- 
mands that  would  tend  to  keep  down  the  friction 
which  would  be  probable  in  case  of  two  companies. 

The  Mocksville  Telephone  Company  of  Mocks- 
ville,  N.  C,  has  been  chartered  at  the  above-named 
place  by  L.  G.  Horn  of  Mocksville  and  others. 

Tl^  Troy  Telejphone  Company  oi  Greenwood 
County,  S.  C,  has  been  commissioned,  with  $800 
capital,  by  A.   J.   Davis  and   others. 

The  directors  of  the  Anderson  Telephone  Com- 
pany of  Anderson,  S.  C,  have  decided  to  increase 
the  capital  from  $10,000  to  $30,000.  This  company 
owns  numerous  other  lines  in  the  county  and  has  a 
long-distance  agreement  with  the  Bell  company. 

The  Edgemoor  Telephone  Company  of  Chester 
County,  S.  C.  has  been  chartered,  with  $25,000  capi- 
tal. H.  B.  Heath  is  president  and  J.  D.  Glass  secre- 
tary and  treasurer. 

It  is  reported  that  the  Southern  Bell  Telephone 
Company  will  soon  build  a  line  from  Statesville  to 
Newton.  Hickor\'.  Morganton  and  Lenoir.  L. 


Union  Telephone  Company  and  the  Michigan  State 
Telephone  Company.  The  Union  company  has  quite 
an  exchange  at  Shepherd  and  has  done  most  of  the 
business,  the  old  Michigan  (Bell)  Telephone  Com- 
pany mamtaining  only  a  toll  station  there.  The 
new  Michigan  State  Telephone  Company  has  lately 
sent  ^  representatives  to  Shepherd  with  a  view  to 
soliciting  new  business  necessary  to  enable  it  to 
establish  an  exchange.  There  has  been  considerable 
dissatisfaction  with  the  service  rendered  by  the 
Union  company.  The  new  company  will  cut  rates 
and  promises  Sunday  and  night  service,  which  the 
Union  company  has  not  given.  Free  exchange 
throughout  the  county,  including  Mt.  Pleasant,  is 
also   promised. 

The  Merchants  and  Manufacturers  Exchange  of 
Port  Huron  has  induced  at  least  500  telephone  users 
to  order  out  their  telephones  if  the  Michigan  State 
Telephone  Company  insists  on  raising  the  rates.  It 
has  been  suggested  that  Port  Huron  and  Detroit 
join  in  petitioning  the  governor  for  a  special  session 
of  the  Legislature  to  fix  telephone  rates.  The  spe- 
cial-session question  has  also  come  before  the  De- 
troit Common  Council  in  the  shape  of  a  recommen- 
dation that  such  action  be  at  the  discretion  of  the 
mayor. 

The  Michigan  Telephone  Company  of  Battle  Creek 
has  completed  its  new  exchange  and  has  cut  over 
the  last  telephone  from  the  old  exchange.  Consid- 
erable money  has  been  spent  by  the  company  in 
the  construction  of  conduits  and  most  of  the  poles 
around  the  city  will  be  taken  down.  W. 


Independent   Long-distance   Telephone 
Developments. 

Recent  developments  in  Independent  telephone 
movements  as  regards  long-distance  connections  are 
interesting.  Only  a  week  ago  the  probable  merging 
of  some  of  the  principal  Independent  long-distance 
telephone  companies  in  Ohio.  Indiana,  Illinois  and 
Missouri  for  long-distance  co-operation  was  reported. 
This  merger  would  form  a  chain  from  Cleveland  to 
St.  Louis,  taking  in'the  Kinloch  company.  During 
the  last  week  the  Interstate  Telephone  and  Telegraph 
Company  (Independent),  which  operates  principally 
in  Northern  Illinois,  has  placed  the  order  for  ma- 
terial for  the  construction  of  a  toll  line  from  Aurora 
to  the  city  limits  of  Chicago.  Although  no  contract 
has  been  drawn,  it  is  understood  that  when  this  line 
is  completed  it  will  be  met  in  Chicago  by  the  Illinois 
Tunnel  Company  and  connected  to  the  automatic  sys- 
tem. Although  the  Interstate  company  was  not  in- 
cluded in  the  merger  mentioned,  it  is  likely  that 
some  arrangement  will  be  made  for  the  use  of  its 
proposed  line  into  Chicago. 

Along  with  these  developments  comes  the  report 
of  the  organization  of  the  United  States  Telegraph 
and  Telephone  Company  by  Chicago  men.  This  com- 
pany, it  is  said,  will  employ  the  duplex  system  of 
telephoning  and  telegraphing  over  the  same  wires. 
The  Chicago  and  Milwaukee  Telegraph  Company, 
which,  about  a  year  ago,  considered  plans  for  han- 
dling market  and  stock  reports  between  Milwaukee, 
Chicago,  Kansas  City  and  St.  Louis,  is  said  to  be 
included  in  the  deal,  as  also  the  National  Telegraph 
News  Company,  the  Orthwein  Brothers  of  St.  Louis 
and  the  Sempire  Clock  Company.  Among  the  names 
connected  with  the  new  company  are  those  of  Henry 
E.  Weaver,  Harry  Rubens,  H.  L.  Turner,  H.  B. 
Critchfield  and  Col.  G.  W.   French. 

Mr.  Critchfield,  who.  it  is  stated,  will  probably 
be  the  president,  is  ^counsel  for  the  Automatic  Elec- 
tric Company,  which  manufactures  the  instruments 
for  the  automatic  telephone  system  operated  by  the 
Illinois  Tunnel  Company.  At  the  last  meeting  of 
the  Interstate  Independent  Telephone  Association,  it 
will  be  remembered,  Mr.  Critchfield.  on  behalf  of 
the  Illinois  Tunnel  Company,  assured  the  members 
that  that  company  would  do  all  in  its  power  to  estab- 
lish long-distance  connection  with  all  Independent 
companies  having  good  equipment  In  view  of  the 
fact  that  the  reported  new  United  States  company 
proposes  to  adopt  the  duplex  system,  some  interesting 
developments  in  long-distance  Independent  service 
may  be  in  store. 


Michigan  Telephone  Matters, 

The  ilio  Telephone  Company  of  Mio  has  been 
incorporated  with  a  capital  of  $2,000. 

The  People's  Telephone  Company  of  Detroit, 
which  is  in  possession  of  a  site  occupied  by  a 
partially  built  telephone  exchange,  is  asked  to  vacate 
the  premises,  owing  to  a  defective  title. 

Isabella    County   is   the   seat   of   war  between   the 


GENERAL  TELEPHONE  NEWS. 

E.  V.  Combe  is  building  a  telephone  line  from 
Sierra  de  Almo^'a.  Mexico,  to  Vaca  Station,  situated 
on  the  Mexican  Central  Railroad. 

Extensive  improvements  are  to  be  made  to  the 
local  telephone  system  at  M'erida,  Mexico,  which 
was  recently  badly  damaged  by  fire. 

The  new  3,000-station  automatic  exchange  recently 
installed  by  the  Automatic  Electric  Company  for  the 
Lincoln  Telephone  Company  at  Lincoln.  Neb.,  was 
put  into  service  on  March  15th.  The  equipment  was 
installed  within  six  weeks  after  the  building  was 
completed. 

The  Michigan  State  Telephone  Company  has 
elected  a  new  secretary  in  the  person  of  Walter  I. 
Mizner,  who  will  succeed  E.  T.  Hance.  who  has  been 
acting  for  the  company  during  its  formation  period. 
Mr.  Mizner  is  a  son  of  General  Mizner  and  comes 
from  the  American  Car  and  Foundry  Company. 
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ST.  LOUIS  EXPOSITION  NOTES. 

A  complete  gold-reduction  plant,  including  stamp 
mill,  concentrating  tables,  amalgamation  plates,  cy- 
anide tanks  and  retorts,  is  now  being  installed  in  the 
gulch  just  south  of  the  Mines  and  Metallurgy  Build- 
ing, this  plant  will  represent  the  highest  type  of 
practice  in  the  Black  Hills,  where  ore  of  very  low 
grade  is  treated.  It  demonstrates  clearly  that  ore 
running  less  than  $4  a  ton  can  be  successfully  treated 
if  present  in  large  quantities.  Such  conditions  are 
found  in  the  Homestake  Mine  in  the  Black  Hills, 
where  the  ore  assays  only  $3.53  to  the  ton,  i.  e.,  one- 
sixth  of  an  ounce  of  gold  to  one  ton  of  rock.  The 
stamp  mill  will  consist  of  five  1,000-pound  stamps 
dropped  into  Homestake  mortars,  and  the  pulp  will 
be  passed  over  amalgamation  plates.  About  1,500 
tons  of  ore  will  be  used  during  the  exposition,  which 
will  be  brought  from  the  Black  Hills.  The  entire 
installation  will  be  a  facsimile  of  a  modern  western 
plant,    with   the   exception   of  galleries   for   visitors. 

The  filling  of  Arrowhead  Lake  with  water  has 
begun,  and  in  a  few  days  water  will  also  be  turned 
into  the  grand  basin  and  series  of  lagoons.  Arrow- 
head Lake,  located  just  north  of  the  Philippine  ex- 
hibit, will  contain  about  9,000,000  gallons  of  water, 
and  will  be  used  as  a  home  for  the  lake-dwelling 
tribes  of  the  Philippines  and  also  as  a  place  to  ex- 
hibit the  operation  of  the  Philippine  watercraft. 
Arrowhead  Lake  also  serves  a  decided  utilitarian 
purpose,  in  that  it  is  a  reservoir  from  which  water 
will  be  drawn  for  the  high-pressure  fire  service  of 
the  exposition. 


Sprague,  W.  J.  Wilgus  and  F.  R.  Stater,  New  York 
city ;  Bion  J.  Arnold,  Chicago.  Committee  on  new 
electric-railway  systems,  Bion  J.  Arnold ;  P.  M. 
Lincoln,  Pittsburg;  W.  B.  Potter,  Schenectady,  N.  Y. 


President  Francis  has  received  a  letter  from  the 
White  House,  informing  him  that  President  Roose- 
velt will  be  ready  at  his  desk  in  Washington  to  close 
the  electric  circuit  that  will  start  the  machinery  of 
the  World's  Fair  about  noon,  St.  Louis  time,  on 
April  30th.  The  letter,  which  was  in  answer  to  one 
addressed  by  President  Francis  to  Mr.  Loeb,  sec- 
retary to  the  president,  reads:  "My  dear  Mr.  Fran- 
cis :  I  have  your  letter  of  the  19th  instant,  and  have 
taken  the  matter  up  with  the  president.  He  will  be 
glad  to  press  the  button  to  start  the  machinery  of 
the  exposition  in  motion  on  Saturday,  April  30th, 
about  I  p.  m.,  Washington  time,  as  you  request.  I 
presume  you  will  advise  me  as  to  the  exact  time." 

One  of  the  most  interesting  working  exhibits  in  the 
exposition  will  be  that  of  Piatt  Bros.  &  Co.  of  Old- 
ham, England,  located  in  the  western  end  of  the 
Palace  of  Varied  Industries.  This  firm  is  the  largest 
manufacturer  in  the  world  of  machinery  for  making 
cotton,  wool,  worsted  and  other  textile  fabrics,  1,400 
hands  heing  employed  in  its  works.  The  exhibit 
is  a  complete  cotton  manufactory,  taking  the  product 
from  the  boll  to  the  thread.  The  cotton,  as  it  is 
brought  from  the  fields,  mixed  with  seed,  is  brought 
in  at  the  western  end,  where  it  enters  the  cotton  gin, 
in  which  the  seed  is  separated  from  the  fiber.  Then 
a  "Creighton  opener"  removes  the  sand  and  dust, 
after  which  the  cotton  is  taken  to  the  "scutcher," 
which  forms  it  into  coils  or  "laps."  It  then  goes 
to  the  carding  machine,  then  to  the  combing  ma- 
chine, and  finally  to  the  spinning  mill,  from  which 
it  emerges  as  thread  en  bobbins.  This  firm  will  also 
exhibit'a  complete  line  of  the  machinery  for  which 
it  is  noted,  but  the  thread  mill  will  undoubtedly 
be  one  of  the  attractions  of  this  building. 


The  following  letter  from  President  Francis  to  the 
director  of  works  indicates  that  the  exposition  will 
be  complete  in  its  physical  aspect  on  opening  day,  if 
the  combined  eiTorts  of  every  department,  and  the 
employment  of  some  20,000  workingmen  will  ac- 
complish anything.  "To  the  Director  of  Works: 
This  is  to  direct  that  no  building  permits  be  granted 
for  structures  to  be  begun  after  April  ist.  It  is 
the  determination  of  the  management  that  all  build- 
ings on  the  grounds,  except  the  live-stock  coliseum 
aiitl  the  live-stock  sheds,  shall  be  finished  before 
the  opening  day,  April  30th.  You  will  also  inform 
the  contractors  that  all  buildings  now  in  the  course 
of  construction,  and  all  that  may  be  begun  before 
April  1st,  must  be  finished  and  ready  for  occupancy 
not  later  than  April  29th.  If  any  sites  have  been 
assigned  upon  which  building  has  not  begun,  you 
will  inform  the  state  or  country  or  concessionaire 
or  exhibitor  to  whom  such  assignment  is  made,  that 
if  construction  is  not  begun  before  April  1st,  the 
building  permit  will  be  revoked  on  that  day.  When 
the  gates  are  opened  on  April  30th  it  is  the  deter- 
mination that  all  structures  upon  the  grounds  shall 
be  entirely  finished,  so  that  visitors  may  understand 
and  see  that  this  universal  exposition  is  ready,  in 
accordance  with  the  announcements  that  have  been 
officially  promulgated." 

The  tests  of  railway  apparatus  at  the  World's 
Fair  will  be  carried  on  over  two  level  tracks,  one 
T,400  and  the  other  2,000  feet  in  length.^  Tests  will 
be  made  on  operation,  acceleration,  braking,  coasting 
and  motor-heating,  and  in  all  probability  some  tests 
will  be  made  to  ascertain  wind  resistance.  In  case 
the  tracks  inside  the  grounds  are  insufficient,  tracks 
outside  but  near  St.  Louis  will  probably  be  secured. 
Four  engineering  committees  have  been  appointed : 
Committee  oh  tests  of  city  and  suburban  equipments, 
M.  G.  Starrett,  New  York  city;  D.  F.  Carver,  Jersey 
City,  N.  J. ;  W.  S.  Twining,  Philadelphia.  Com- 
mittee on  interurban  equipments.  A.  L.  Drum: 
Charles  Jones;  C.  A.  Alderman,  Springfield,  Ohio. 
Committee   on    heavy    traction     equipments,    F.    J. 


The  lagoons  surrounding  the  Palace  of  Electricity 
are  spanned  by  five  bridges,  and  the  names  of  these 
bridges  have  just  been  approved  by  the  executive 
committee.  The  De  Soto  Bridge  connects  the  east 
end  of  the  Palace  of  Electricity  with  the  east  end 
of  the  Palace  of  Varied  Industries.  The  Davy 
Crocket  Bridge  connects  the  north  main  entrance 
of  the  Palace  of  Electricity  with  the  south  main 
entrance  of  the  Palace  of  Varied  Industries.  The 
Caronado  Bridge  connects  the  west  end  of  the  Pal- 
ace of  Electricity  with  the  west  end  of  the  Palace 
of  Varied  Industries.  The  Bienville  Bridge  connects 
the  Palace  of  Electricity  with  Machinery  Hall.  The 
Jefferson  Bridge  connects  the  south  entrance  of  the 
Palace  of  Electricity  with  Cascade  Gardens. 


Mr.  William  Carj'l  Ely,  president  of  the  American 
Street  Railway  Association,  with  a  number  of  the 
officers  of  the  association,  and  others  prominent  in 
the  street-railway  field,  spent  several  days  at  the 
exposition  last  week. 


Status  of  the  Union  Engineering  Build- 
ing Project. 

At  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  held  in  Carnegie  Hall.  New  York 
city,  on  iilarch  25th,  President  Bion  J.  Arnold  of 
Chicago  presided.  After  the  opening  business  he  re- 
marked that  Mr.  C.  F.  Scott,  chairman  of  the  general 
engineering  and  building  committee,  had  some  good 
things  to  report. 

Mr.  Scott :  Probably  there  is  but  very  little  to 
add  to  what  you  already  know.  A  year  ago.  on  the 
14th  of  February,  Mr.  Carnegie  addressed  a  letter  to 
four  engineering  societies  and  the  Engineers'  Club, 
stating  that  he  would  be  pleased  to  give  $1,000,000 
for  the  erection  of  an  engineering  building.  Three 
of  the  societies  and  the  club  accepted  shortly  after- 
ward. The  other  society,  having  a  building  of  its 
own,  considered  the  matter  quite  seriously,  and 
finally  at  the  beginning  of  the  present  month  decided 
that  it  preferred  to  remain  where  it  is  and  not  share 
with  the  others  the  proposed  building.  As  Mr. 
Carnegie's  idea  had  been  a  broad  one,  as  the  senti- 
ment in  his  mind  had  been  the  bringing  together  of 
all  engineers  into  a  co-operation,  which  co-operation 
he  stated  to  us  several  times  was  one  of  the  unique 
things  in  American  work,  which  put  Americans 
ahead  in  the  race  for  industrial  supremacy,  he  was 
naturally  very  much  aggrieved  when  he  did  not  find 
the  unity  which  he  anticipated,  and  he  felt  that  the 
enterprise  was  probably  at  an  end.  He  seemed  to 
regret  that  more  than  anyone  else. 

The  matter  was  then  taken  up  on  a  new  basis. 
The  representatives  of  the  other  societies  and.  the 
club  assured  Mr.  Carnegie  that  they  were  ready  to 
proceed.  He  questioned  their  ability— whether  they 
had  taken  the  proper  action  in  ascertaining  the  senti- 
ment of  their  members  and  boards  of  directors  under 
the  new  condition,  and  said  he  would  like  to  have 
copies  of  the  resolutions  which  had  been  adopted 
relative  to  the  subject.  He  suggested  that  the  boards 
of  directors  convene  again  and  take  new  action  ;  he 
also  asked  for  financial  statements  of  the  societies 
concerned.  When  it  was  suggested  there  were  other 
societies  which  would  be  glad  to  share  in  the  build- 
ing he  said:  "That  is  all  right,  but  let  us  have  it 
in  writing."  So  the  committee  took  up  matters 
as  quickly  as  practicable  and  meetings  of  the  several 
boards  oil  directors  were  held  at  once.  Resolutions 
reaffirming  the  previous  action  were  passed;  financial 
statements  were  prepared ;  curves  showing  the  in- 
crease of  membership  for  the  individual  societies 
and  the  societies  in  the  ag,gregate  were  prepared,  and 
letters  were  secured  from  the  officials  of  quite  a  num- 
ber of  other  smaller  engineering  bodies  saying  they 
would  be  glad  to  share  in  the  building. 

These  things  were  presented  to  Mr,  Carnegie  and 
he  seemed  very  glad  indeed  to  find  that  the  way  vvas 
clear  for  proceeding.  At  the  last  conference  which 
we  had  with  him  on  Saturday  afternoon.  March  12, 
T904,  he  said  that  he  would  rewrite  the  original  let- 
ter on  the  following  Monday  morning.  He  rewrote 
the  letter  as  follows: 

"Gentlemen  of  the  American  Society  of  Mechan- 
ical Engineers.  American  Institute  of  Mining  Engi- 
neers, American  Institute  of  Electrical  En.gineers  and 
the  Engineers'  Club  of  New  York:— It  will  give  me 
great  nleasure  to  devote,  say  $i..=;oo.ooo  for  the  erec- 
tion of  a  suitable  home  for  you  all  in  New  York  city. 
With   beM  wishes,   trulv  yours,   Andrew    Carnegie." 

You  will  note  that  the  amount  has  increased  by 
50  per  cent,  since  a  year  ago.  That  was  done  upon 
representations  from  the  committee  on  preliminary 
plans  and  estimates  that  such  an  amount  would  be 
about  the  requirement  for  providing  adequate  quar- 
ters for  the  engineering  societies  as  they  are  now 
and  as  they  will  be  in  a  few  years.  The  committee, 
composed  of  three  members,  representing  each  of 
the  societies  (of  which  President  Arnold,  Dr. 
Wheeler  and  I  represent  the  Institute)  has  been  at 
work  during  the  last  year  in  developing  the  matter, 
getting  out  plans  of  organization  and  our  building 
jjlans,  our  methods  of  proceeding  with  reference  to 
selection  of  architects  and  the  like,  so  that  things 
are  in  pretty  good  shape  now  for  proceeding  at  once. 
The  ideas   of  the   committee   and  the  ideas   of  Mr. 


Carnegie  have  been  very  broad — that  we  are  build- 
ing, not  for  our  present  societies,  not  for  our  present 
membership,  but  making  something  which  is  to  be 
a  great  factor  in  the  progress  of  the  engineering 
profession  in  this  country.  Anyone  who  looks  at 
the  curves  of  membership  for  the  last  10  years  will 
find  there  has  been  a  steady  increase,  becoming  more 
and  more  rapid  during  the  last  three  years,  that  is 
common  to  all  three  societies — the  mechanical,  min- 
ing and  electrical;  and  they  are  fairly  close  in  mem- 
bership, fairly  close  in  their  financial  assets  and  in 
their  income.  We  are  also  looking  to  the  making 
of  provision  in  the  building  which  will  provide  ac- 
commodation adequate  for  many  other  societies,  which 
will  provide  for  all  the  engineering  meetings  of 
various  sorts  which  may  be  held  in  New  York. 
The  idea  is  to  make  it  an  engineering  lyceum. 

The  general  committee  has  requested  that  the 
board  of  directors  of  each  society  shall  appoint  a 
library  conference  committee,  so  that  a  general  plan 
of  organization  of  the  libraries  brought  together 
in  this  one  building  may  be  so  formed  that  our 
present  libraries,  aggregating  nearly  50,000  volumes, 
may  be  the  nucleus  for  a  great  American  engineering 
library,  which  may  possibly  lead  the  world  in  engi- 
neering libraries.  These  are  some  of  the  possibilities 
that  are  ahead,  and  the  committee  hopes  to  carry 
out  its  work  along  broad  lines  and  make  provision 
for  the  future  which  may  make  this  building  and 
movement  a  very  great  factor  in  the  engineering 
progress   of  the   future. 

President  Arnold :  It  is  extremely  fortunate  for 
the  American  Institute  of  Electrical  Engineers  that 
it  had  at  its  head  as  its  president  last  year  a  man 
who  came  from  Pittsburg  [Mr.  Scott]  and  lives  in 
Pittsburg,  the  place  where  Mr.  Carnegie  lived,  and 
it  is  also  very  fortunate  that  Mr.  Carnegie  saw  fit 
to  treat  the  engineering  societies  as  a  whole  so  well, 
and  that  President  Scott  during  his  administration 
was  able  to  get  in  touch  with  Mr.  Carnegie.  I  think 
the  greatest  monument  to  Mr.  Scott's  memory  will 
be  the  initiative  he  took  in  getting  this  matter 
started,  and  the  work  which  he  has  done  in  advanc- 
ing the  movement.  We  must  not,  however,  forget 
that  others  have  been  associated  with  him  in  this 
matter,  and  chiefly  among  those  is  Mr.  Calvin  W. 
Rice,  now  chairman  of  the  building  fund  committee, 
who  has  a  difficult  proposition  before  him  to  raise 
the  money  to  buy  the  land  on  which  the  building 
is  to  be  erected.  We  would  be  glad  to  hear  from 
Mr.  Rice. 

Mr.  Rice:  I  have  a  few  words  to  say  regarding 
the  responsibilities  of  those  who  are  to  enjoy  the 
privileges  of  which  Mr.  Scott  has  spoken.  We  must 
raise  $175,000  to  enjoy  that  privilege.  It  is  more 
than  a  privilege,  because  it  is  your  duty  to  take  your 
part  in  this  responsibility.  We  must  take  our  part 
in  carrying  out  the  great  idea  to  which  we  com- 
mitted ourselves  a  year  ago  by  letter  ballot.  This 
has  been  reiterated  this  year,  so  that  the  American 
Institute  of  Electrical  Engineers  stands  twice  com- 
mitted to  assist  in  carrying  out  this  grand  rnovement 
in  conjunction  with  the  two  other  engineering  soci- 
ties  and  the  club. 

We  have  so  far  raised  among  our  own  member- 
ship $40,000.  Your  committee,  consisting  of  Mr. 
J.  G.  White.  Mr.  T.  C.  Martin  and  myself,  has  to 
rely  on  you  and  the  other  members  to  raise  the  other 
$130,000.  We  propose  to  issue  in  a  circular  form 
the  report  of  the  committee  which  Mr.  Scott  has 
just  made  verbally,  and  we  hope  that  every  man, 
particularly  those  in  New  York,  who  come  here  and 
have  all  these  privileges  every  month  CI  think  per- 
haps we  may  in  this  connection  refer  to  the^  fact  that 
we  come  here  tonight,  we  go  to  the  Chemists'  Club 
another  night,  and  to  the  New  York  Academy  of 
Medicine  another  night,  which  shows  the  necessity 
of  a  building  in  which  we  can  meet  regularly)  will 
make  especial  effort  to  help  this  movement.  Those 
in  New  York,  particularly,  who  can  enjoy  thes_e 
privileges  regularly,  are  especially  under  a  responsi- 
bility to  contribute  to  the  fund,  and  as  an  invest- 
ment I  know  of  nothing  better.  I  ask  for  your  as- 
sistance, and  we  must  have  it,  because  you  are  equally 
responsible  with  the  committee  to  make  an  effort 
to  raise  this  monev.  .  . 

President  Arnold:  I  want  to  say  the  proposition 
is  not  perhaps  as  difficult  as  Mr.  Rice  has  put  it, 
because  we  have  received  promises  that  we  will^  be 
assisted  considerably  in  this  matter  by  the  electrical 
industries  of  the  country,  so  that,  if  the  member- 
ship of  this  Institute  will  do  what  it  can— and  I 
am  sure  everyone  feels  that  every  member  will  do 
what  he  can — we  will  undoubtedly  raise  the  amount 
of  money  in  contributions  from  our  members  and 
from  our  friends, 

Proposed  Buffalo-Rochester  Electric 
Railway. 

The  path  of  the  Buffalo  and  Williamsville  Railway 
Company,  which  contemplates  the  construction  of  a 
trolley  road  from  Williamsville  (near  Buffalo)  to 
Rochester,  N,  Y„  is  beset  with  many  obstacles,  the 
worst  of  which  is  being  encountered  in  the  village  of 
Batavia.  It  concerns  the  efforts  of  the  company  to 
increase  its  capital  stock  from  $750,000  to  $3,500,000, 
The  application  to  the  state  railroad  commissioners 
for  permission  to  make  the  increase  is  being  vigor- 
ously opposed  by  the  New  York  Central  Railroad. 
The  electric  company  has  already  extended  its  line 
as  far  as  Batavia,  and  it  was  hoped  to  resume  opera- 
tions so  that  cars  could  be  running  to  Rochester  by 
next   fall. 


April  2.   1904 

On  the  Dispersion  of  N-rays,  and  on 
Their  Wave-length.' 

By  R.  Blondlot. 

To  study  the  dispersion  and  the  wave-lengths  of 
the  N-rays  I  used  methods  quite  similar  to  those 
employed  for  light.  To  avoid  the  complications 
which  would  have  resulted  from  the  storing  of  the 
N-rays  I  used  exclusively  prisms  and  lenses  of  alum- 
inium, a  substance  which  does  not  store  the  rays. 

The  method  employed  for  studying  the  dispersion 
is  as  follows :  The  rays  are  produced  by  a  Nernst 
lamp  enclosed  in  a  sheet-iron  lantern  having  a  win- 
dow closed  by  an  aluminium  sheet.  The  rays 
emitted  by  the  lamp  through  the  window  are  sifted 
by  a  plate  of  deal  two  cm.  thick,  a  second  sheet  of 
aluminium  and  two  sheets  of  black  paper,  in  order 
to  eliminate  all  radiation  but  that  of  the  N-rays. 
Outside  these  screens  and  at  a  distance  of  14  cm. 
from  the  lamp  filament  is  placed  a  large  screen  of 
moistened  cardboard,  having  a  slit  five  mm.  wide 
and  3-5  cm.  high  exactly  opposite  the  filament  of  the 
lamp.  Thus  one.  obtains  a  well-defined  beam  of  N- 
rays.  This  beam  is  received  on  an  aluminium  prism 
whose  refracting  angle  is  27  deg.  15  min.,  and  one 
of  whose  faces  is  normal  to  the  incident  beam. 

It  is  then  found  that  from  the  other  refracting 
face  of  the  prism  there  issue  several  beams  of  N-rays 
dispersed  horizontally.  To  show  this  a  slit  one 
mm.  wide  and  one  c.  m.  high,  made  in  a  sheet  of 
cardboard,  is  filled  with  phosphorescent  sulphide  of 
calcium.  By  shifting  this  slit  one  determines  with- 
out difficulty  the  position  of  the  dispersed  beams, 
and,  knowing  their  deviations,  one  may  deduce  their 
indices  of  refraction.  This  is,  in  fact,  Descartes' 
method.  I  have  thus  proved  the  existence  of  N-ra- 
diations  whose  indices  are  1.04,  1.19,  1.29,  1.36,  1.40, 
1.48,  1.68  and  1.85,  respectively.  In  order  to  meas- 
ure with  greater  accuracy  the  first  two  indices  I  em- 
ployed another  prism  of  aluminium  having  an  angle 
of  60  deg.  I  found  for  one  of  the  indices  the  same 
value,  1.04,  and  for  the  other  r.15  instead  of  i.iQ. 

In  order  to  control  the  results  obtained  with  the 
prism  I  determined  the  indices  by  producing,  by 
means  of  an  aluminium  lens,  the  images  of  the  lamp 
filament,  and  measuring  iheir  distances  from  the 
lens.  The  lens,  which  is  plane-convex,  has  a  radius 
of  curvature  of  6.63  cm.  and  an  aperture  of  6.3  cm. 
The  slit  of  the  moist  cardboard  screen  is  enlarged 
in  order  to  leave  a  circular  opening  six  cm.  in  diam- 
eter. The  lens  is  placed  at  a  known  distance  of  p 
cm.  from  the  incandescent  filament,  and  the  position 
of  the  conjugate  images  of  the  filament  is  searched 
for  by  means  of  the  phosphorescent  sulphide.  The 
following  table  gives  the  values  of  the  indices  found, 
both  with  the  prisms  and  the  lens : 

. Prism. >  . Lens. • 

Of  27  deg.  Of 

15  min.              60  dec.  P=40                P  =  30               p=22 

1.85                   1-86                   1. 91                   1. 91 

1.6S                   ....  1.67                   1.66                   1.67 


1.48  

1.40  

1.36 

1.29  

1. 19  1-15 

1.04  1.04 


1.50 
1-42 
1.36 


1.48 

1.42  r.43 
r.36  1.37 
1. 31  


Here  is  another  verification  of  the  results :  If  one 
takes  for  the  fourth  index  the  mean  value  1.42,  it 
may  be  calculated  that  for  an  aluminium  prism  of 
60  deg.  the  incidence  which  gives  minimum  devia- 
tion is  45  deg.  19  min.,  and  that  that  minimum 
deviation  is  30  deg.  38  min.  The  actual  deviation 
observed  is  31  deg.  10  min.  With  the  same  angle 
of  incidence  the  calculated  deviation  of  the  radiation 
whose  index  is  1.5  amounts  to  37  deg.  20  min.  The 
observed  deviation  is  36  deg.  With  the  same  inci- 
dence the  calculated  deviation  of  the  radiation  of 
index  1.67  is  57  deg.  42  min.  The  observed  deviation 
is  56  deg.  30  min. 

I  now  pass  to  the  determination  of  the  wave- 
lengths. With  the  above  arrangement  for  studying 
the  dispersion  of  the  prism  of  27  deg.  15  min.  one 
obtains  refracted  beams,  each  of  which  is  sensibly 
homogeneous.  By  picking  out  one  of  these  beams 
with  a  second  screen  of  moist  cardboard  provided 
with  a  slit  1.5  mm.  wide  one  may  isolate  a  very  nar- 
row portion  of  the  beam. 

Further.  I  attached  a  sheet  of  aluminium  to  the 
movable  pointer  of  a  goniometer  so  that  its  plane 
was  normal  to  it.  The  sheet  had  a  slit  only  1-15 
mm.  wide,  lined  with  phosphorescent  calcium  sul- 
phide. The  goniometer  was  so  arranged  that  its 
axis  was  exactly  under  the  second  cardboard  slit. 
On  turning  the  pointer  the  path  of  the  beam  may  be 
traced  exactly,  and  it  is  found  that:  it  is  quite  unique 
and  unaccompanied  by  any  lateral  beam,  such  as 
would  be  produced  by  diffraction  in  the  case  of  the 
great  wave-lengths.  A  grating  is  then  placed  in 
front  of  the  slit  in  the  second  moist  cardboard,  a 
Brunner  grating  with  200  lines  to  the  millimeter,  for 
instance.  If  now  the  issuing  beam  is  explored  by 
turning  the  pointer  carrying  the  phosphorescent  sul- 
phide one  discovers  a  system  of  diffraction  fringes 
just  as  in  the  case  of  light.  Only  the  fringes  are 
much  closer  together  and  are  sensibly  equidistant. 
This  already  indicates  that  the  N-rays  have  wave- 
lengths much  shorter  than  those  of  the  luminous 
radiations. 

The  angular  distance  of  the  fringes,  or,'  what 
comes  to  the  same  thing,  the  rotation  of  the  pointer 
corresponding  to  the  passage  of  the  phosphorescent 
line  from  one  bright  fringe  to  the  next,  being  a 
very    small    angle,    is    determined   by    the    reflection 
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method  with  the  aid  of  a  scale  and  a  telescope,  a 
plane  mirror  being  glued  to  the  pointer.  Besides, 
one  measures,  not  the  angular  distance  of  two  con- 
secutive fringes,  but  that  of  two  symmetrical  fringes 
of  a  high  order;  for  instance,  the  tenth  fringe  on 
the  right  and  the  tenth  fringe  on  the  left.  From 
these  angular  measurements  and  from  the  number 
of  lines  per  millimeter  of  the  grating  one  deduces 
the   wave-lengths   by   applying  the   usual   formula. 

Every  wave-length  was  determined  by  three  series 
of  measurements  taken  with  three  different  gratings 
having  200,  100  and  50  lines  per  millimeter  respect- 
ivelj'.  The  following  table  contains  the  results  of 
these  measurements ; 


Refractive 
Indices. 


— Wave-lengths. - 


1.4  0.0117 

1.68  0.0146 

9.85  0.0176 


. Grating  Employed. v  Mean. 

iSnmm.  niomm.  G'umm. 

0.00813  0.00795  0.0083Q  0.00815 

0.0093  0.0102  O.OI06  0.0099 


0.0117 

0.0146 

0.0184  0.0176 


Wishing  to  control  these  observations  by  an  en- 
tirely different  method,  I  had  recourse  to  Newton's 
rings.  Producing  these  rings  in  yellow  light,  for 
instance,  if  one  passes  from  one  dark  ring  to  the 
next  the  variation  of  optical  retardation  in  the  layer 
of  air  amounts  to  one  wave-length  of  yellow.  If 
now,  with  the  same  apparatus  and  the  same  inci- 
dence, one  produces  the  rings  by  means  of  N-rays 
and  counts  the  number  of  such  rings  comprised  in 
the  interval  between  two  dark  rings  belonging  to 
the  yellow  light,  one  obtains  the  number  of  times 
that  a  wave-length  of  N-rays  is  contained  in  the 
wave-length  of  yellow  light.  This  method,  applied 
to  the  rays  of  index  1.04,  gave  the  wave-length 
o.ocS^iii^  instead  of  the  0.0081  nn  found  with  the 
gratings,  and  for  the  rays  of  index  1.85  it  gave  the 
value  o.oi-p-iJ-  instead  of  0.0176  At/:t  Although  the 
ring  method  is  inferior  to  that  of  the  gratings  on 
account  of  the  uncertain  position  of  the  dark  rings 
in  the  optical  experiment,  due  to  the  necessity  of 
making  these  rings  extremely  wide,  the  agreement 
of  the  values  obtained  constitutes  a  valuable  control. 

In  the  above  table  I  have  retained  all  the  decimals 
which  came  out  in  the  calculation  of  the  numbers 
deduced  from  observation.  Although  I  cannot  indi- 
cate with  certainty  the  degree  of  appro.ximation  of 
the  results,  still  I  believe  that  the  relative  errors 
do  not  amount  to  four  per  cent. 

The  wave-lengths  of  the  N-rays  are  much  shorter 
than  those  of  light,  contrary  to  what  I  imagined  at 
first,  and  contrary  to  the  determinations  which  M. 
Sagnac  ventured  to  derive  from  the  position  of  the 
multiple  images  of  a  source  produced  by  a  quartz 
lens,  which  images  he  attributed  to  diffraction.  I 
had  already  observed  that,  while  polished  mica  trans- 
mits the  N-rays,  matt  mica  arrests  them,  and  also 
that,  while  polished  glass  reflects  them  regularly, 
ground  glass  diffuses  them.  These  facts  already 
indicated  that  the  N-rays  could  not  have  a  great 
wave-length.  If  one  wishes  to  study  the  trans- 
parency of  a  body  one  must  take  care  that  the  sur- 
face is  well  polished.  Thus,  I  had  at  first  classed 
rock  salt  among  the  opaque  substances,  because  the 
specimen  which  I  used,  having  been  cut  out  of  a  big 
block,  had  remained  unpolished.  Rock  salt  is  in 
reality  transparent. 

The  radiations  of  very  short  wave-lengths  discov- 
ered by  M.  Schumann  are  strongly  absorbed  by  air. 
The  N-rays  are  not.  This  implies  the  existence  of 
absorption  bands  between  the  ultra-violet  spectrum 
and  the  N-rays.  The  wave-length  of  the  N-rays 
increases  with  their  index,  contrary  to  what  takes 
place  in  luminous  radiations. 

If  the  increase  of  brightness  of  a  small  source  of 
light  must  be  attributed  to  a  transformation  of  these 
rays  into  light  waves,  such  a  transformation  is  in 
conformity  with   Stokes'  law. 


BOOK  TABLE. 


Electrical   Engineering   Experiments   and   Tests 

ON  Direct-current  Machinery.    By  Geo.  F.  Sever. 

New   York :     D,   Van   Nostrand    Company.      1903. 

Pp.    (5V2  bv  8%  inches),  64,  with  22  illustrations. 

Price,  $1. 

The  experiments  set  forth  in  this  book  are  a  part 
of  the  regular  work  of  the  students  in  electrical  en- 
gineering in  Columbia  University,  and  they  are  pub- 
lished not  only  for  the  use  of  students  in  this  branch 
of  engineering  but  also  for  the  use  of  those  in  the 
active  pursuit  of  the  profession.  In  all  there  are  10 
experiments  in  the  testing  of  direct-current  ma- 
chinery, taken  up  in  detail  exactly  as  the  student 
is  obliged  to  perform  them  in  the  regular  laboratory 
work,  including  a  general  discussion  of  the  theory 
of  each  experiment,  the  method  of  performance,  a 
diagram  of  connections,  tabulation  of  results,  and 
finally  a  report  upon  the  results  obtained.  The 
book  is  bound  in  pamphlet  form  and  contains  an 
introduction  upon  the  plotting  of  curves,  the  presen- 
tation of  the  report,  and  general  directions  as  to  the 
use  and  operation  of  the  various  instruments  and 
machines  used  in  making  the  experiments ;  also  a 
table  of  symbols   and   one  of  equivalents. 


As  an  indirect  consequence  of  the  Marienfelde- 
Zossen  high-speed  electric-railway  trials,  experiments 
are  being  made  on  a  number  of  German  railway 
lines  with  a  view  to  investigating  the  w^orking  con- 
ditions of  a  steam-railway  service  with  increased 
speeds.  On  the  Cassel-Hanover  line,  for  instance, 
the  trains  tested  have  been  run  as  high  as  130 
kilometers  (Si  miles)  an  hour. 
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Space   Telegraphy    in   the    Russo-Jap- 
anese War. 

In  spite  of  the  somewhat  discouraging  results  ob- 
tamed  m  the  attempts  to  utilize  space  telegraphy  in 
the  recent  war  in  South  Africa,  renewed  activity 
m  this  direction  has  been  evinced  by  both  parties  to 
the  present  war  in  the  Far  East.  Naturally  from  the 
recent  advances  which  have  been  made  in  the  art  a 
more  important  place  has  been  found  in  warfare 
for  this  method  of  transmitting  intelligence. 

The  Japanese  are  perhaps  in  a  position  at  present 
to  use  space  telegraphy  the  more  effectively.  Mr. 
Chinooh  Imay,  formerly  Japanese  vice-consul  at 
Montreal,  is  reported  to  have  made  the  following 
statements:  "The  wireless-telegraph  wizard  of 
Japan  is  Dr.  S.  Kimura.  He  it  is  who  has  evolved 
Japan  s  wonderful  system.  In  wireless  telegraphy 
Japan  is  far  ahead  of  even  America.  The  Japanese 
nation  took  up  its  study  as  soon  as  it  was  announced, 
and  no  expense  was  spared  in  developing  it.  All 
of  this  was  done  with  the  idea  of  war  in  view. 
We  have  kept  quiet  all  these  years,  excepting  to 
make  good  use  of  our  improvements,  and  I  think  we 
have  succeeded.  Our  wireless-telegraph  facilities 
explain  the  seemingly  wild  reports  of  victories  re- 
ceived at  Tokio  long  before  anyone  else  had  heard  of 
them.  I  know  personally  that  the  news  of  the  attack 
on  the  ships  at  Port  Arthur  was  sent  to  Tokio  by 
the  wireless  system." 

Russia  also  has  been  making  use  of  space  teleg- 
raphy and  has  recently  purchased  an  outfit  of  the 
Telefunken  system  for  use  in  connection  with  the 
transportation   of   troops   across    Lake    Baikal. 

Negotiations  are  said  to  be  about  to  begin  through 
Pekin  for  the  purpose  of  arranging  space-telegraph 
communication  with  Port  Arthur  from  a  small  rocky 
island  of  Chefu,  which  was  acquired  by  France  after 
the  war  of  1884-85,  in  which  France,  Great  Britain 
and  China  were  involved.  While  the  difficulties  in 
tlie  way  of  obtaining  information  regarding  the 
Japanese  fleet  and  transports  by  this  means  are  ap- 
parent, yet  the  problem  is  regarded  as  entirely  new 
and  as  promising  success  if  France  is  agreeable. 


Commercial  Museum  of  the  Philippines. 

A  long  list  of  articles  suitable  for  the  Philippine 
market  has  been  prepared  by  Samuel  B.  Shiley,  di- 
rector of  the  Commercial  Museum  of  the  Philippines. 
Prominent  in  the  list  are  electrical  apparatus  and 
supplies.  The  object  of  the  museum  is  to  aid  in 
the  extension  of  foreign  and  domestic  commerce  and 
to  encourage  the  development  of  the  resources  of  the 
Philippine  archipelago.  The  museum  collects  and 
exhibits,  both  in  crude  and  manufactured  form,  the 
commercial  products  of  the  islands.  It  also  receives 
and  exhibits  such  products  of  other  countries  as  are 
suitable  for  the  markets  of  the  Philippines. 

As  far  as  possible  the  museum  will  furnish  any 
commercial  data  called  for  by  importers  and  export- 
ers of  the  United  States.  This  service  is  rendered 
without  charge.  Manufacturers  and  exporters  of 
the  United  States  may  place  exhibits  in  the  museum 
free  of  charge.  However,  all  freight  must  be  pre- 
paid to  Manila  by  the  exhibitors.  Goods  shipped  to 
the  museum  should  be  securely  packed  and  ad- 
dressed to  the  "Commercial  Museum,  Manila.  P.  I." 
Bills  of  lading  arid  invoices  in  duplicate  should  ac- 
company the  shipment. 

Mr.  Shiley  states  that  thus  far  the  trade-mark  of 
an  American  manufacturer  has  proved  a  good 
recommendation  for  any  article,  and  although  there 
is  a  tendency  to  buy  cheap  goods  the  better  class 
of  customers  are  becoming  wise  and.  in  the  long  run, 
meritorious  goods  will  win  the  market.  Natives 
use  the  best  goods  they  are  financially  able  to  buy; 
still  it  may  be  worth  while  remembering  that  the 
majority  of  them  are  poor  and  buy  cheap  goods. 
The  museum  will  also  give  all  possible  aid  in  secur- 
ing suitable  agents  and  dealers  in  Manila  for  goods 
imported  from  the  United  States. 


Summer  School  for  Artisans. 

The  fourth  annual  session  of  the  summer  school 
for  artisans  held  under  the  direction  of  the  College 
of  Engineering  of  the  University  of  Wisconsin  will 
be  begun  at  Madison.  Wis.,  on  June  27th  and  con- 
tinue for  a  period  of  six  weeks.  Five  courses  of 
study  are  offered:  (i)  Steam,  gas  and  other  heat 
engines,  (2)  applied  electricity,  (3)  mechanical 
drawing  and  machine  design,  (4)  materials  of  con- 
struction, fuels  and  lubricants,  and  (5)  shop  work. 
The  teaching  force  is  taken  from  the  regular  facultj' 
of  the  College  of  Engineering  and  the  entire  labor- 
atorj'  and  shop  equipment  belonging  to  the  college  is 
used  by  the  students  in  the  summer  school.  The  re- 
quirements for  admission  do  not  extend  beyond  a 
working  k-nowled.ge  of  English  and  arithmetic,  but 
the  policy  is  to  allow  a  large  amount  of  individual 
work  so  that  the  student  may  take  advantage  of  all 
the  preparation  he  has  obtained.  As  the  demand  ren- 
ders it  necessary,  advanced  courses  wmII  be  estab- 
lished in  the  various  subjects.  This  school  offers  to 
those  unable  to  take  a  regular  four  years'  course  an 
opportunity  of  obtaining  practical  w^orking  knowl- 
edge of  the  methods  of  testing  and  the  use  of  instru- 
ments, together  w-ith  such  theoretical  principles  in 
each  case  as  the  nature  of  the  subject  and  preparation 
of  the  student  ma^-  permit.  The  universit\'  issues  a 
bulletin  describing  the  work  of  the  school  for  arti- 
.^ans.  which  may  be  had  upon-  application.  Fredrick 
E.  Turneaure  is  dean  of  the  College  of  Engineering. 
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CORRESPONDENCE. 


Great  Britain. 

London,  March  19. — Since  the  commencement  of 
the  sittings  of  the  Royal  Commission  on  London 
Traffic  many  schemes  have  been  put  before  it  for 
improving  the  means  of  locomotion  in  the  metropolis. 
Naturally  several  have  been  of  a  somewhat  revolu- 
tionary character.  For  instance,  one  witness  came 
before  the  commissioners  with  detailed  plans  and  es- 
timates for  the  provision  of  two  new  thoroughfares 
running  at  right  angles  to  each  other  and  affording 
accommodation  for  foot  passengers,  slow  traffic, 
fast  traffic,  motor-car  traffic,  tramways,  overhead 
railways  and  tube  railways  or  subway  tramways. 
These  roads  were  "double  deckers"  and  the  cost  of 
construction  ran  to  many  millions  of  pounds.  Last 
week  another  witness  strongly  advocated  the  liberal 
use  of  overhead  railways,  and  he  also  submitted  a 
scheme  for  the  construction  of  such  a  line  to  be 
carried  from  the  west  to  the  east  of  London  over  a 
canal  which  already  exists.  He  also  suggested  an- 
other route  from  the  northern  suburbs  to  the  city, 
carried  over  the  existing  steam  railway — a  line 
which  he  undertook  to  construct  without  in  any  way 
interfering  with  the  working  of  the  steam  service 
below.  Compared  with  tube  railway  construction 
his  estimates  were  exceedingly  low,  viz.,  $600,000 
a  mile  as  against  over  $4,000,000  in  the  case  of  the 
last  tube  railway,  the  shares  of  which  were  offered 
to  the  public. 

In  considering  this  subject  it  is  interesting  to  note 
that  the  model  of  an  overhead  railway  of  this  descrip- 
tion, built  upon  ilr.  Behr's  system,  which  will  be 
sent  to  the  St.  Louis  Exhibition,  is  now  on  view  in 
London.  The  length  of  track  of  this  model  is  40 
feet  and  it  is  built  on  a  scale  of  three-quarters  inch 
to  one  foot.  There  is  one  running  rail  with  two 
guide  rails  on  either  side. 

An  experimental  trip  was  made  on  Sunday  over 
the  electrified  lines  of  the  Lancashire  and  Yorkshire 
railway,  and  it  is  anticipated  that  the  lines  will  be  put 
into  service  in  about  a  fortnight's  time. 

Reference  was  made  a  short  time  ago  to  the  fact 
that  the  electricity  works  of  the  Poplar  (London) 
Borough  Council  were  so  fully  loaded  that  no  fur- 
ther consumers  could  be  connected  up,  but  that  one 
firm  requiring  a  supply  had  threatened  legal  proceed- 
ings if  it  was  not  put  on  to  the  mains  as  requested. 
As  a  result,  presumably,  the  borough  engineer  has 
submitted  a  report  in  w-hich  he  recommends  the 
provision  of  two  i.ooo-kilowatt  sets  and  the  necessary 
sub-station  plant,  involving  an  expenditure  of  over 
$300,000.  It  is  anticipated  that  the  whole  of  the 
plant  will  be  running  by  the  end  of  September. 
The  committee  has  recommended  that  the  scheme 
be  adopted,  and  advertisements  in\-iting  tenders  for 
the  plant  have  accordingly  been  issued. 

The  Glasgow  corporation  has  just  decided  to  make 
application  for  a  further  loan  of  $250,000  for  the 
purposes  of  the  municipal  telephone  undertaking.  Its 
borrowing  powers  up  to  date  have  l)een  $1,500,000. 
of  which  only  $75,000  is  unspent.  The  money  now 
to  be  borrowed  is  for  connecting  up  new  subscribers. 
A  bill  has  just  passed  through  the  House  of 
Commons  giving  permission  to  the  Dolter  Surface 
Contact  Company  to  lay  its  system  of  electric  trac- 
tion in  Torquay.  The  measure  w-as  only  opposed 
by  the  local  gas  company,  which  sought  special  pro- 
tection from  electrolytic  action  upon  its  pipes.  This 
question  has  come  up  for  discussion  before  committees 
of  the  Houses  of  Parliament,  but  in  only  a  very  few- 
special  instances  has  further  protection  to  that  af- 
forded by  the  Board  of  Trade  regulations  been 
granted.  In  the  case  of  the  Torquay  bill,  the  pro- 
moters rather  prejudiced  themselves  by  giving  special 
protection  to  the  corporation  water  mains  (but  only 
in  order  to  obtain  its  consent  to  the  bill,  which  is 
necessary  under  standing  orders),  and  the  committee 
decided  that  the  gas  company  should  be  treated  in  a 
similar  manner. 

The  tramways  department  of  the  Manchester  cor- 
poration has  paid  $250,000  out  of  the  tramway  profits 
toward  the  relief  of  the  rates.  This  is  an  increase 
of  $100,000  over  the  sum  similarly  set  aside  in  1902. 
The  National  Telephone  Company  is  inviting 
public  subscriptions  for  $5,000,000  four-per  cent,  de- 
benture stock. 

A  bill  has  been  passed  in  the  House  of  Commons 
giving  the  North  Staffordshire  Railway  Company, 
which  also  owns  a  canal  running  through  the  Mid- 
lands, power  to  adopt  electric  haulage  on  that  canal. 

G. 


New  York. 


New  York,  March  26. — The  main  interest  in  legis- 
I  lation  at  Albany  continues  to  focus  upon  the  Niagara 
project,  which  seems  likely  to  pass  the  Senate,  and 
I  more  than  probably  will  be  objected  to  by  the  gov- 
ernor. The  real  opposition  to  the  Lockport  and  On- 
tario company's  project  is  said  to  come  from  estab- 
lished traction  and  power  interests,  which,  if  the  bill 
becomes  law,  will  be  debarred  from  extending  the 
scope  of  their  operations  at  the  Falls. 

Progress  is  reported  with  regard  to  the  New  Y'ork 
.subway  system.  On  Saturday  afternoon  last  week 
Chief  Engineer  William  Barclay  Parsons  was  able 
to  crawl  through  the  aperture  between  the  sections 
which  meet  near  Fort  Georgie,  in  the  vicinity  of  One- 
hundred-and-nineteenth  Street.  The  event  marks 
the  comoletion  of  thp  tunneling  upon  both  subway 
lines  on  Manhattan.     It  is  hoped  to  operate  passenger 


cars  as  far  as  Fort  George  by  the  middle  of  June, 
and  in  another  two  months  thereafter  to  connect 
with  the  Harlem  River  tunnel. 

One  of  the  traction  incidents  of  the  week  was  the 
burning  of  a  Thirty-fourth  Street  surface  car  in 
front  of  the  Waldorf-Astoria  Hotel,  the  cause  of 
the  outbreak  being  apparently  defective  insulation. 
The  car  burnt  vigorously  for  several  minutes,  but 
w-as  at  length  extinguished  by  an  impromptu  bucket 
brigade.  Anotlier  car  fire  this  week  occurred  upon 
the  Lexington  Avenue  elevated  line,  the  cause  in 
this  case  being  the  breaking  of  a  shoe  on  the  for- 
ward motor,  thus  creating  a  short-circuit.  Before 
the  flames  could  be  put  out  the  flooring  of  the  car 
w-as  burned  through  in  several  places. 

The  electrician  at  the  Lyric  Theater  was  called 
upon  unexpectedly  the  other  evening  to  play  a  part 
upon  the  stage,  but  either  from  bashfulness  or  a  mis- 
understanding he  let  go  the  chance  of  achieving 
histrionic  fame.  In  the  exciting  scene  in  "The  Pit," 
where  Wilton  Lackaye  reads  off  the  quotations  from 
a  "property"  ticker,  the  tape  suddenly  failed.  The 
actor,  as  though  it  were  part  of  the  play,  w-ent  to 
the  O.  P.  exit  and  called  the  electrician  by  name  to 
come  on  the  scene  and  fix  the  tape,  but  the  man  of 
wire  was  not  responsive,  and  the  action  of  the  play 
had  to  be  delayed  until  his  assistant  could  be  pro- 
cured to  fix  the  instrument. 

The  Gustave  S.  Neu  Company  has  been  granted 
a  charter  of  incorporation  this  week  with  a  capital 
of  $10,000.  The  business  of  the  firm  is  in  electrical 
supplies,  and  the  registered  directors  are  G.  S.  Neu, 
Marion  Neu  and  W.  L.  Frank,  all  of  New  Y'ork 
city. 

A  truckdriver  named  Samuel  McFadden  has,  dur- 
ing the  last  few  years,  brought  various  actions  for 
personal  injury  against  the  local  transit  companies. 
In  two  previous  cases  compensation  has  been 
awarded  him.  but  a  new-  suit  against  the  Metropoli- 
tan company  came  to  a  sudden  close  on  Monday, 
when  his  counsel  informed  the  court  that  he  had 
been  grossly  deceived  by  his  client  as  to  the  character 
of  the  alleged  injuries.  McFadden  is  now  held  un- 
der a  charge  of  perjury.  D.   W.   W. 


New  England. 

Boston,  March  26. — The  automobile  show,  which 
was  held  in  this  city  last  week,  was  a  profitable  one 
for  the  promoters.  A  large  majority  of  the  ex- 
hibitors displayed  vehicles  having  other  than  electric 
motive  power,  but  there  w-ere  a  number  of  excellent 
types  of  electrically  equipped  carriages. 

Officials  of  the  Hoosac  Valley  Street  Raihvay  Com- 
pany and  the  selectmen  of  Williamstown  have 
reached  an  agreement  on  the  question  of  a  route 
through  the  college  tow-n. 

The  Leominster,  Shirley  and  Ayer  Street  Railway 
Company,  which  will  connect  at  Ayer  with  the  pro- 
posed route  of  the  Lowell  and  Fitchburg,  from  Ayer 
to  Concord,  w-hence  there  is  an  existing  line  to  con- 
nect with  the  Boston  Elevated  at  --Arlington,  has  had 
no  trouble  in  projecting  its  line  except  at  North 
Leoininster,  where  there  has  been  some  hitch  over 
certain  rights-of-way  desired  over  private  lands.  If 
plans  mature  as  anticipated,  a  good  route  from 
Boston  to  Fitchburg.  over  lines  aggregating  only  47 
miles,  will  be  secured. 

The  directors  of  the  Windsor  Locks  and  Rainbow- 
Street  Railway  Company  have  voted  to  apply  for  a 
change  in  the  name  of  the  corporation,  making  it  the 
Windsor  Locks  Traction  Company.  The  Connecti- 
cut railroad  commissioners  have  approved  the  plans 
for  the  new  line  befw-een  Hartford  and  Springfield 
projected  by  the  company. 

The  Postal  Telegraph-cable  Company  has  moved 
its  main  oflice  in  Boston  from  234  Devonshire  Street 
to  the  new-  India  Building  at  84  State  Street,  nearly 
opposite  the  main  ofiice  of  its  rival,  the  Western 
Union  company.  The  new  station  is  one  of  the 
finest  in  the  country. 

.'Vmong  the  bills  w-hich  the  legislative  committee 
having  the  matter  in  charge  has  reported  upon  favor- 
ably is  one  whose  passage  means  much  to  the  Boston 
Elevated  Railway  Company,  for  it  provides  lor  com- 
pensation to  owners  of  property,  on  account  of 
noise  damage,  if  said  property  is  on  a  street  in  prox- 
imity to  the  road.  Heretofore  the  provision  has  been 
for  abuttors  only.  Suits  for  damages  amounting  to 
millions  are  now  pending,  and  it  is  estimated  that 
attempts  to  collect  many  millions  more  w-ould  be 
made  if  this  bill  should  pass  both  branches  of  the 
Legislature.  It  will  encounter  vigorous  opposition, 
as  a  matter  of  course,  from  all  the  railway  interests. 

B. 


Southeastern  States. 

Charlotte.  N.  C,  March  26.— It  is  stated  that  the 
Georgia  Traction  Companv  has  been  successfully 
financed  and  that  a  line  will  be  built  between  .\thens 
and  Cranesville,  Ga.  Mr.  Van  Wey  of  Toledo, 
Ohio,   is  president  of  the  comoany. 

By  a  new-  contract  w-ith  the  Consolidated  Company 
of  Cliarleston,  S.  C.  that  city  w-ill  save  over  $5,700 
on  lights.  This  means  the  substitution  of  electricity 
for  gas  on  certain  streets.  .\rc  lights  are  reduced 
from  $97.50  to  $80  per  year,  to  be  followed  the 
next  year  by  a  reduction  to  $75. 

The  Birmingham  (Ala.)  Railway,  Light  and 
Power  Companv  on  March  21st  decided  to  issue 
$10,000,000  of  4%  per  cent,  refunding  bonds,  to  re- 
place $6,000,000  of  five  per  cent,  outstanding  bonds. 
One    million    will    be    used    in    the    improvement    of 


local  properties  and  the  remainder  of  the  bonds  will 
be  sold  from  time  to  time,  as  needed. 

It  is  given  out  that  a  representative  of  the  Stand- 
ard Electric  Company  of  Cincinnati,  a  branch  of 
the  Western  Electric  Company  of  Chicago,  has  ad- 
mitted the  possibility  of  his  company  opening  a 
branch  in  Atlanta  in  the  future. 

It  is  thought  that  at  the  April  meeting  of  the 
county  conmiissioners  of  Fulton  County  a  franchise 
will  be  granted  for  an  electric  line  between  Atlanta, 
Ga.,  and  Bull  Sluice.  The  appliances  for  the  city 
of  -Atlanta,  Ga.,  in  connection  with  the  big  electrical 
developmenf  at  Bull  Sluice  have  been  bid  upon  and 
the  bids  are  being  closed  by  Consulting  Engineer 
J.  G.  Rossman  of  the  Georgia  Railway  and  Electric 
Company.  The  appliances  amount  to  about  $75,000. 
The  Westinghonse,  General  Electric  and  other  well- 
known  companies  were  among  the  bidders. 

The  Old  Dominion  and  Great  Falls  Railway  Com- 
pany has  bought  a  $23,000  site  for  its  power  plant 
m  Washington,  D.  C.  The  electrical  plant  is  hardly 
expected  to  be  complete  in  three  or  four  months. 

L. 


Texas  and  Mexico. 


Austin,  Texas,  March  24. — Colonel  Ike  Pryor  and 
son  contemplate  installing  an  electric-light  and  power 
plant  at  Uvalde,  Texas.  They  are  also  arranging  to 
establish  a   large  irrigation  plant  near  there. 

An  electric-light  and  power  plant  is  to  be  installed 
at  the  State  Prairie  View  Normal  School,  situated 
at  Prairie  View,  Texas.  Professor  Brown  of  Col- 
lege Station,  Texas,  is  interested. 

It  is  reported  that  negotiations  are  in  progress  for 
the  sale  of  the  properties  of  the  Federal  District 
Street  Raihvay  in  the  City  of  Mexico  to  the  Mexican 
Light  and  Power  Company.  The  present  owners  of 
the  street-railway  system  are  Wernher,  Beit  &  Co. 
of  London.  England.  The  Mexican  Light  and  Power 
Company  is  composed  of  Canadian  capitalists.  The 
proposed  consideration  for  the  properties  is  said  to 
be  $18,000,000,   Mexican  money. 

An  American  syndicate  is  negotiating  for  the  pur- 
chase of  the  street-railway  system  at  Mazatlan,  Mex- 
ico. If  the  transaction  is  consummated,  extensive 
improvements  will  be  made. 

An  American  syndicate  has  taken  preliminary  steps 
looking  to  the  construction  of  an  electric  railway 
from  Marfil,  Mexico  to  adjacent  mines.  It  w-ill 
be  used  primarily  for  transporting  ore.  Engineer 
Van  Law,  who  is  now  at  Guanajato,  Mexico,  is 
interested  in  the  enterprise. 

The  municipal  electric-light  plant  in  Vera  Cruz, 
Mexico,  is  to  be  sold  at  auction  by  the  City  (Touncil. 
"The  $4,000  bond  of  Fogarty  &  Dickinson  of  Sail 
Luis  Potosi,  Mexico,  which  that  firm  deposited  with 
the  city  of  Colima.  as  a  guarantee  that  it  w-ould  in- 
stall an  electric-light  plant  at  the  latter  place,  has 
been  declared  forfeited  by  the  City  Council  for  failure 
to  fulfill  its  contract.  The  contract  for  installing 
the  plant  has  been  re-let  to  L'garte  &  Garcia  of 
Guadalajara.  The  proposed  plant  will  cost  $150,000. 
The  contract  calls  for  60  arc  and  500  incandescent 
lights  for  municipal  purposes  and  3,000  incandescent 
lights   for  business   houses   and   residences. 

The  Velardena  Mining  and  Smelting  Company  is 
installing  a  3,000-horsepower  electric  power  plant  at 
Velardena,  Mexico.  The  power  will  be  distributed 
to  the  several  mines  which  are  operated  by  the  com- 
pany. 

It  is  reported  that  John  W.  Gates,  who  has  larp^c 
property  interests  at  Port  Arthur.  'Texas,  has  sub- 
scribed to  $20,000  of  the  stock  of  the  company  which 
is  being  organized  to  build  an  electric  railway  from 
Port  Arthur  to  the  docks.  It  is  said  that  the  con- 
struction of  the  road  w-ill  soon  be  commenced.  Mr. 
Gates  is  now-  at   Port  Arthur. 

The  municipal  authorities  of  the  City  of  Mexico 
have  granted  the  Federal  District  Street  Railway 
Company  the  authority  to  build  a  new  street-railway 
line  from  La  Merced  to  La  Reforma,  passing  through 
the  city. 

John  W.  McKay,  ivho  is  at  the  head  of  the  Amer- 
ican company  which  is  operating  a  large  meat-pack- 
ing plant  at  Uruapan,  Mexico,  has  obtained  a  con- 
cession from  the  government  of  the  state  of  Michoa- 
can  to  use  the  waters  of  the  Uruapan  River  for  op- 
erating a  large  electric  pow-er  plant  which  he  pro- 
poses to  establish  near  Uruapan.  This  plant  will 
afford  the  power  for  operating  an  electric  raihvay 
w-hich  Mr  .McKay  and  his  associates  intend  to  build 
from  Uruapan  to  Los  Reyes,  a  distance  of  50  miles. 

H. 


Michigan. 


Detroit.  March  26. — There  is  a  unique  proposi- 
tion on  foot  in  connection  w-ith  the  building  of  an- 
other electric  railway  from  Battle  Creek  to  Gull 
Lake.  It  is  proposed  to  have  the  farmers  lay  out 
their  land  along  the  projected  line  into  five-acre 
farms  and  to  put  them  on  the  market.  It  is  claimed 
that  there  is  a  great  desire  among  local  mechanics 
and  others  doing  ibusiness  in  the  city  to  go  on 
small  farms  and  raise  fruit,  vegetables,  etc. 

The  Common  Council  of  Ann  Arbor  has  complied 
with  the  request  of  the  Michigan  Milling  Company 
for  an  electric-»light  and  power  franchise.  The  com- 
pany will  be  required  to  put  the  wires  underground 
within  a  radius  of  about  one  square  mile.  There 
is  also  an  application  before  the  council  for  the 
same  privileges,  from  Frank  D.  Cornwell. 

It  is   probable    that    the    Mt.    Clemens     Common 


April  2,   1904 

Council  will  pass  an  ordinance  requiring  all  electric- 
light,  power,  telegraph  and  telephone  wires  and  ca- 
bles to  be  put  underground  in  terra-cotta  conduits. 

A  new  schedule  is  to  be  inaugurated  on  the  De- 
troit, Monroe  and  Toledo  Short  Line,  between 
Toledo  and  Wyandotte.  Cars  will  be  able  to  run 
through  by  April  ist,  as  the  road  is  fully  ballasted 
and  equipped  with  overhead  work  as  far  as  Sibleys. 

The  assessment  made  by  the  state  tax  commis- 
sion of  Michigan  on  the  Detroit  United  Railways' 
machinery  must,  by  ruling  of  the  court,   be  paid. 

C.  G.  W. 


Indiana. 


Indianapolis,  March  28. — Two  new  interurban 
traction  companies  filed  articles  of  incorporation  last 
week.  The  Union  City,  Winchester  and  Muncie 
Traction  Company,  capitalized  at  $10,000,  will  build 
a  line  running  from  Union  City  to  Muncie.  Dr. 
J.  E.  Lowes  heads  the  incorporators.  The  Evansville 
and  Henderson  Traction  Company,  capitalized"  at 
$10,000,  proposes  to  construct  an  electric  line  from 
Evansville,  Ind.,  to  Henderson,  Ky. ;  A.  L.  Rich  of 
Cincinnati  and  J.  E.  Bohanon  of  Louisville,  who  re- 
cently purchased  the  Henderson  street-railway  sys- 
■  tem  for  $250,000.  will  build  the  line. 

The  Lake  Shore  Railroad  Company  is  contem- 
plating the  purchase  of  the  Lake  James  electric  line, 
which  extends  from  Angolia  to  Lake  James,  recently 
sold  at  a  receiver's  sale.  The  Lake  Shore  people 
propose  to  operate  it  as  a  spur,  with  steam  power. 

The  City  Council  of  New  Castle  has  taken  steps 
to  pave  South  Fourteenth  Street  at  a  cost  of  $30,000, 
assessing  the  Indianapolis  and  Eastern  Interurban 
Company  $7,000.  This  is  the  third  time  within  a 
year  the  company  has  been  caught  on  paving  ex- 
penses, and  since  the  paving  clause  in  its  franchise 
was  revoked  by  the  old  council  there  is  a  probability 
of  the;  courts  deciding  the  question  of  liability  in 
this  case. 

Unprecedented  floods  throughout  Central  Indiana 
put  a  number  of  interurban  lines  out  of  service.  A 
number  of  washouts  stopped  traffic,  but  the  principal 
trouble  was  in  the  flooding  of  power  houses  and  put- 
ting the  fires  out.  At  Anderson  and  Indianapolis 
dikes  were  built  of  sandbags  to  keep  the  waters  from 
the  boilers. 

The  Town  Board  of  Cicero  has  granted  a  25-year 
franchise  to  John  Plain  for  an  electric-light  plant. 
Mr.  Plain  announces  that  he  will  at  once  put  in  a 
new  and  up-to-date  electric-lighting  system. 

The  faculty  of  Purdue  LTniversity  is  preparing  the 
exhibits  which  will  be  sent  to  the  World's  Fair. 
Among  these  is  a  special  exhibit  relating  to  electrical 
engineering  in  the  Electricity  Building.  Professor 
Goldsborough  is  chief  of  the  department  of  elec- 
tricity, and  the  display  from  the  Indiana  college  is 
likely  to  surprise  many  who  are  not  familiar  with  the 
skill  and  facilities  of  the  electrical  department. 

The  Indianapolis  Technical  Club,  the  membership 
of  which  is  composed  of  electrical  and  consulting 
engineers,  has  been  invited  to  attend  the  engineering 
congress  which  will  be  held  at  St.  Louis  the  first 
week   in    October.  F. 


Ohio. 

Cleveland,  March  26. — The  Johnson  bill,  intended 
to  turn  the  Miami  and  Erie  Canal  over  to  the  Miami 
and  Erie  Canal  Transportation  Company,  for  the 
purpose  of  operating  a  steam  railroad  along  the 
banks,,  met  with  defeat  in  the  House  of  Representa- 
tives. By  some  it  is  believed  that  the  electric-haulage 
plan  can  be  worked  successfully,  and  it  has  been 
asserted  that  this  is  the  hope  of  canal  transportation. 

Senator  Hypes  of  Springfield  has  introduced  a 
measure  in  the  Legislature  providing  that  steam  and 
electric  railways  shall  interchange  cars  of  freight, 
just  as  steam  roads  do  now  in  the  transaction  of 
business.  The  bill  aims  to  force  steam  roads  to 
recognize  electric  lines  in  the  transportation  business. 

W.  T.  Paul  has  taken  the  contract  for  building 
the  new  passenger  station  for  suburban  lines  on  the 
Public  Square  at  Cleveland.  Work  will  be  begun  on 
Monday.  The  station  will  cost  something  like  $10,- 
000. 

The  Sandusky  Gas  and  Electric  Company  of  San- 
dusky has  been  granted  a  franchise  to  furnish  nat- 
ural gas  for  lighting,  heating  and  power  purposes  in 
that  city.  Barney  Mahler  of  Cleveland  is  president 
of  the  company. 

General  Manager  J.  R.  Harrigan  states  that  the 
Newark  and  Zanesville  line  will  be  ready  for  op- 
eration within  a  few  days.  The  road  connects  with 
the  Columbus,  Buckeye  Lake  and  Newark  traction 
lines  at  Newark  and  will  give  through  service  from 
Columbus  to   Zanesville. 

The  Cleveland  Electric  Railway  Company  has 
abandoned  the  plan  of  selling  six  tickets  for  25  cents 
and  gone  back  to  the  old  plan  of  11  for  50  cents. 
President  Horace  E.  Andrews  made  a  statement  to 
the  effect  that  the  company  had  lost  over  $200,000 
in  the  last  eight  months.  The  transfer  system  was 
no  doubt  the  cause  of  considerable  loss,  as  well  as 
the  reduction  in  the  price  of  the  tickets.  A  compara- 
tive statement  shows  that  the  percentage  of  increase 
grew  gradually  less  from  the  time  the  universal- 
transfer  system  was  inaugurated  in  June  of  last  year, 
dropping  from  11.71  in  that  month  to  .70  in  October. 
Mr.  Andrews  contends  that  people  would  prefer  to 
pay  a  fair  price  for  the  service  and  have  it  thor- 
oughly up  to  date,  rather  than  have  a  cheaper  fare 
and  poor  service.  An  ordinance  is  now  being  pre- 
pared with  the  idea  of  getting  the  city  officials  and 
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railroad  company  together  on  some  kind  of  an  agree- 
ment regarding  renewal  of  franchises  and  fixing  the 
fare. 

The  Tower  Storage  Battery  Company  of  Cleveland 
has  been  incorporated  with  a  capital  stock  of  $10,000 
by   E.    Robbins,   Thad.    Rowland,   Jr.,   and   others. 

The  Ohio  Interurban  Railway  Association  of  Day- 
ton has  been  incorporated.  The  names  appearing 
upon  the  application  are  Harrie  P.  Clegg,  E.  C. 
Pring.  J.  H.  Lerrill,  R.  E.  DeWeese,  A.  W.  Ander- 
son, E.  B.  Gaum  and  Howard  Fravel.  This  is  the 
association  that  was  organized  at  Dayton  some  time 
ago  for  the  promotion  of  electric-railway  interests 
and  the  discussion  of  matters  affecting  the  manage- 
ment and  construction  of  roads. 

Rights-of-way  have  been  secured  for  a  part  of 
the  proposed  line  between  Bucyrus  and  Marion,  but 
nothing  has  yet  been  done  in  Marion  County.  The 
plans  are  to  commence  the  construction  work  in 
April   and  have  the   line  completed  by  December. 

The  formal  opening  of  the  Cincinnati,  Milford 
and  Loveland  Traction  Company  of  Cincinnati  took 
place  today.  B.  H.  Kroger  is  the  president  of  the 
company. 

The  bill  giving  police  powers  to  electric-car  con- 
ductors, both  inside  and  out  of  the  city  limits,  has 
passed    the    House   of   Representatives. 

An  ordinance  has  been  passed  by  the  village  of 
Euclid, _  a  suburb  of  Cleveland,  giving  a  franchise  to 
the  Sh'aker  Lakes  and  Boulevard  Street  Railway 
Company. 

Police  Judge  Feidler  of  Cleveland  has  declared  that 
the  non-union  itien  working  at  the  Westinghouse 
plant  there  have  a  right  to  carry  revolvers  to  pro- 
tect themselves  against  molestation  on  the  part  of 
union  men,  who  are  out  on  a  strike. 

The  Lorain  Steel  Company  will  furnish  10  cars 
of  rails  to  the  Southern  Construction  Company  for 
roads  about  Defiance. 

Georige  R.  Scrugham  has  purchased  property  for 
an  addition  to  the  present  interurban  station  in  Cin- 
cinnati. It  is  planned  to  make  a  depot  to  accommo- 
date express  as  well  as  freight  cars. 

It  is  reported  that  the  Oberlin  Gas  and  Electric 
Company  of  Oberlin  has  asked  that  a  receiver  take 
charge  of  the  property  until  such  time  as  capital 
may  be   secured   on   the   securities   offered. 

The  Westinghouse  companv  is  negotiating  with 
the  Cincinnati, 'Dayton  and  Toledo  Traction  Com- 
pany with  a  view  to  installing  a  new  system  of  power 
that  is  said  to  be  capable  of  making  a  saving  of 
about  one-third.  The  traction  company,  owing  to 
the  recent  invention  of  the  system,  will  hesitate  to 
adopt  it,  so  it  is  reported,  unless  a  guaranty  is  fur- 
nished that  it  will  be  a  success.  O.  M.  C. 


Northwestern  States. 

Minneapolis,  March  26. — The  Bay  City  (Mich.) 
Traction  and  Electric  Company  will  install  a  stor- 
age-battery plant  for  its  street-railway  system  at  a 
cost  of  about  $5,000. 

C.  A.  Johnson  will  put  in  electric  lights  at  Fairfax, 
S.  D.  He  has  a  power  plant  already  on  the  Niobrara 
River. 

A.  Belanger  and  R.  B.  Freedy  have  opened  an 
electrical  supply  house  at  Virginia,  Minn. 

The  retail  dealers  of  Minneapolis  contemplate  ap- 
plying for  a  franchise  to  put  in  an  electric-light 
plant  to  furnish  light  to  members  of  the  association. 

Donald  Grant  may  put  in  a  street-car  line  at  Fari- 
bault,  Minn.,   this   spring. 

The  machinery  has  been  installed  in  the  new  water 
and  light  station  at  Two  Harbors,  Minn.,  and  the 
plant  will  be  put  in  operation  soon. 

The  Wisconsin  Light,  Heat  and  Traction  Com- 
pany is  securing  the  right-of-way  for  a  trolley  line 
from    Milwaukee   to   Elkhorn. 

The  Twin  City  Rapid  Transit  Company  has  in 
course  of  construction  a  double-deck  observation 
car,  to  be  used  for  sightseeing  parties.  The  new  car 
will  be  of  the  regulation  length  and  will  have  a 
seating  capacity'-  of  104  and  will  be  propelled  by  a 
250-horsepower  motor.  If  the  car  proves  a  success 
several  others  will  be  built  this  summer.  R. 


Pacific  Slope. 

San  Francisco,  Alarch  24.— The  Genera!  Electric 
Company  has  closed  a  contract  for  furnishing  the 
searchlights  which  are  to  be  installed  on  the  three 
cruisers  now  being  built  at  the  Union  Iron  Works. 
There  are  to  be  six  on  each  vessel,  each  with  30-inch 
reflectors. 

The  National  Electric  Company  has  moved  from 
its  office  at  the  corner  of  Powell  and  Post  Streets 
to  455   Sutter  Street. 

The  Globe  Electric  Company  has  been  incorporated 
in  San  Francisco  by  D.  A.  MacDonald,  F.  W.  Post 
and  others  with  a  capital  stock  of  $200,000. 

The  San  Francisco  Gas  and  Electric  Company  has 
prepared  plans  for  increasing  the  capacity  of  the 
independent  power  house  at  the  Potrero,  now  known 
as  Station  A,  by  installing  generators  having  a  total 
capacity  of   10.500  kilowatts. 

It  is  understood  in  financial  circles  that  the  Cali- 
fornia Gas  and  Electric  Corporation  has  purchased 
the  property  of  the  South  Yuba  Water  Company, 
which  has  a  subsidiary  corporation  known  as  the 
Central  California  Electric  Company.  This  company 
has  three  waterpower  electric  generating  plants 
within  a  few  miles  of  Newcastle,  which  aggregate 
several  thousand  horsepower  in  capacity.  Trans- 
mission lines  connect  these  plants  with  Sacramento. 
The  plant  completed  last  year  also  transmits  current 
to   Grass  Valley  in   competition  with   the  California 
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Gas  and  Electric  Corporation.  Last  year  the  Van 
Norden  Trust  Company  arranged  for  an  issue  of 
$2,000,000  bonds,  for  use  whenever  it  became  neces- 
sary to  raise  funds  for  further  development  \sork 
Dr.  Charles  Van  Norden  of  Sacramento,  who  man- 
ages these  companies  in  California,  is  now  in  San 
Francisco. 

Herman  N.  Tracy  of  the  Tracy  Engineering  Com- 
pany, with  headquarters  on  Fremont  Street,  San 
Francisco,  has  gone  to  Riverside  for  the  purpose  of 
makmg  a  proposition  to  the  trustees  of  that  place 
to  install  an  electric  plant  in  the  present  boiler  and 
engine  house. 

The  Los  Angeles  Pacific  Company  is  enlarging 
Its  power  plant  at  Vineyard  Station,  and  the  main 
station  at  Ocean  Park  is  being  dismantled.  Prepara- 
tions are  being  made  for  handling  heavy  traffic  dur- 
ing the  coming  summer. 

C  B.  Churchill,  proprietor  of  the  Escondido  Mills 
at  Escondido,  Cal.,  is  contemplating  the  installation 
of   a    complete    lighting   plant    and    system. 

After  several  months  of  inaction,  the  Mutual  Elec- 
tric Light  Company  of  San  Francisco  is  making 
preparations  to  proceed  with  the  construction  of  its 
new  electric  generating  plant.  Additional  switch- 
board apparatus  and  exciters  have  been  ordered 
through    the    Wagner-Bullock    Electric    Company. 

A  movement  is  well  under  way  at  Rio  Vista,  Cal.; 
by  local  capitalists  which  has  for  its  object  the  in- 
.stallation  of  a  lighting  and  power  plant  to  cost  about 
$15,000.  A  company  is  now  being  organized  for  the 
work.  The  plant  will  have  an  initial  capacity  of 
1,000  lights. 

The  power  house  and  lighting  plant  located  at 
Loyaltoii,  Cal.,  was  completely  destroyed  last  week 
during  the  heavy  storm  which  raged  along  the  coast. 
The  plant  will  be  rebuilt  at  once,  but  it  will  be  about 
three  months  before  it  will  be  in  complete  working 
order.     The  loss  is  estimated  at  $25,000.  A. 


PERSONAL. 


Oscar  Hagen,  assij^tant  superintendent  of  the 
Helena  (Mont.)  Light  and  Traction  Company,  was 
instantly  killed  recently  by  coming  in  contact  with 
a   wire  carrying   11,000  volts. 

Edward  Weston  of  Newark,  N.  J.,  in  recognition 
of  his  work  in  electrical  science,  both  for  investi- 
gations and  inventions,  has  received  the  degree  of 
LL.  D.  from  McGill  University. 

On  March  25th  84  associates  were  elected  to  mem- 
bership in  the  American  Institute  of  Electrical  Engi- 
neers, and  Mr.  J.  P.  Davis  of  New  York  city  was 
transferred    to    full    membership. 

J.  C.  Smith  has  been  appointed  assistant  manager 
of  the  Postal  Telegraph  Company  at  Detroit.  Mr. 
Smith  was  formerly  manager  of  the  Grand  Rapids 
office  and  is  well  liked  by  all  who  know  him. 

Arthur  C.  Kretz  of  Reading.  Pa.,  civil  engineer 
for  the  proposed  Temple-Belton  interurban  electric 
railway,  is  at  Belton,  Texas,  making  a  preliminary 
investigation  of  the   route   for  the  proposed   road- 

F.  A.  Brooks  has  resigned  as  manager  of  the 
Charleston  Gas  and  Electric  Company,  Charleston. 
III.,  after  15  years  of  service.  He  will  engage  in  the 
electrical  supply  and  contracting  business  in  Charles- 
ton, 111. 

Walter  Stearns,  assistant  superintendent  of  the 
Waltham  (Mass.)  Electric  Light  Company,  has  ac- 
cepted a  position  with  the  Fort  Wayne  Electric 
Works.  He  is  a  native  of  Waltham  and  a  graduate 
of  the   Massachusetts   Institute  of  Technology. 

Retiring  Superintendent  A.  C.  Ralph  of  the  Bos- 
ton and  Worcester  Street  Railway  Company,  was 
given  a  testimonial  banquet  at  South  Framingham, 
Mass..  on  March  22d,  by  a  deputation  of  the  em- 
ployes. He  was  given  the  additional  surprise  of  a 
presentation  of  a  purse  of  gold. 

Many  friends  will  regret  to  learn  that  Mr.  W.  B. 
Driver,  president  of  the  Driver-Harris  Wire  Com- 
pany of  Harrison.  N.  J.,  is  still  in  a  serious  con- 
dition as  a  result  of  a  siege  of  t>'phoid  fever.  He 
is  well  and  favorably  known  to  a  large  number  of 
people  in  the  West,  upon  whom  it  has  been  his  cus- 
tom to  call  from  time  to  time  in  the  interest  of  his 
company. 

Nelson  Mills  of  Mar>'sville,  Mich.,  died  on  March 
23d.  He  was  actively  connected  with  electrical 
interests  in  the  state  of  Michigan,  having  been 
president  of  the  old  Lansing  street  railway  and  presi- 
dent of  the  St.  Louis  and  St.  Johns  (electric)  rail- 
way, and  also  connected  with  other  large  inter- 
ests in  the  state.  His  estate  is  valued  at  about 
S  1. 500,000. 

President  Edgar  of  the  National  Electric  Light 
Association  has  asked  Dr.  S.  S.  Wheeler  to  act  as 
chairman  of  the  committee  to  examine  the  papers  of 
those  competing  for  the  gold  medal  offered  b\"  Past- 
president  Doherty  for  the  best  paper  on  underground 
construction,  to  be  presented  at  the  Boston  conven- 
tion of  this  association.  Dr.  Wheeler  has  consented 
to  serve,  and  the  other  members  of  the  committee 
will  be  Mr.  Louis  A.  Ferguson  and  Mr.  H.  G.  Stoit. 

The  Societ>'  of  the  Genesee  in  New  York  city, 
comoosed  of  former  residents  in  tbe  Genesee  valley 
in  New  York  state,  has  adopted  an  appropriate 
memorial  to  its  departed  member.  Mr.  John  B. 
O'Hara.  It  is  said  of  Mr.  O'Hara  that  "his  com- 
paratively   short    career    was    nevertheless  ,contem- 
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poraneous  with  the  wonderful  development  and  prac- 
tical application  of  electricity  and  was  typical  of  that 
development." 

Frank  G.  Baum.  formerly  assistant  professor  of 
electrical  engineering  at  Stanford  University,  has 
been  chosen  general  superintendent  and  electrical 
engineer  of  the  California  Gas  and  Electric  Corpo- 
ration of  San  Francisco,  which  recently  absorbed 
several  large  companies  and  which  is  now  in  full 
control  of  the  local  distributing  companies  around 
the  ba3^  Mr.  Baum  will  have  charge  of  all  con- 
struction work  on  the  power  plants,  transmission 
lines  and  sub-stations  of  the  company.  He  gradu- 
ated from  Stanford  in  1S9S  and  later  took  a  position 
there  as  instructor.  A  year  ago  he  resigned  to 
become  the  assistant  electrical  engineer  of  the  cor- 
poration of  which  he  is  now  the  chief  engineer  and 
general   superintendent. 


ELECTRIC  LIGHTING. 

The  city  of  Waukomis,  Okla.,  has  asked  the  Enid 
Electric  Light  Company  to  extend  its  plant  to  that 
city.  If  this  is  done  it  will  be  the  first  city  in  Okla- 
homa receiving  light  and  power  from  another  town. 

A  corporation  to  be  known  as  the  Heat,  Light 
and  Power  Improvement  Company  of  America  has 
been  incorporated  in  New  York  city  with  a  capital 
of  $600,000.  The  directors  are  .J-  P-  Lowerj^,  An- 
drew  Ritchie   and   C.   T.   Eldridge. 

The  electric  lighting  and  heating  station  owned 
by  the  Presque  Isle  (Me.)  Electric  Light  Company 
and  the  mill  of  the  Aroostook  Lumber  Company 
were  burned  recently.  The  loss  is  estimated  at  not 
less  than  $40,000,  on  which  there  is  a  small  insurance. 

C'n  the  eve  of  the  expiration  of  the  limit  set  by 
the  City  Council  of  Geneseo,  III.  in  which  the  Gen- 
eseo  Electric  Light  Company  might  avail  itself  of  the 
city's  offer  to  purchase  the  light  plant  for  $5,000,  the 
mayor  and  the  City  Council  of  that  city  have  been 
served  with  an  injunction  restraining  them  from 
making  such  a  purchase ;  from  entering  into  any  new 
lighting  contract  until  April  5,  1904.  and  until  after 
the  mayor  and  aldermen  who  shall  be  elected  on 
that  day  have  duly  qualified. 

The  following-named  companies  are  recent  addi- 
tions to  the  membership  of  the  National  Electric 
Light  Association:  Boulder  (Colo.)  Electric  Light 
and  Power  Company,  Cheboygan  (Mich.)  Electric 
Light  and  Power  Company,  Montevideo  (Minn.) 
Electric  Light  and  Power  Company,  Indianola 
(Miss.)  Light.  Ice  and  Coal  Company,  St.  Joseph 
(Mo.)  Railway.  Light,  Heat  and  Power  Company, 
Bellevue  (Ohio)  Light  and  Power  Company,  Mas- 
sillon  (Ohio)  Light,  Heat  and  Power  Company, 
Darlington  fS.  C.)  Light  and  Water  Company, 
Beaumont  (Tex^)  Ice,  Light  and  Refrigerating  Com- 
pany. 


ELECTRIC  RAILWAYS. 

The  Metropolitan  Street  Railway  Company  of 
Kansas  City,  Mo.,  has  more  than  1,200  workmen 
employed  on  its  Centropolis  extension.  C.  N.  Black, 
engineer  in  cliarge  of  the  work,  expects  to  com- 
plete the  extension  before  harvest. 

Electrical  Engineer  Babcock  of  the  Southern  Pa- 
cific Railway  Company  has  prepared  a  report  on 
the  proposed  converting  of  the  Berkeley,  Oakland 
and  Alameda  (Cal.)  local  lines  into  electric  roads. 
He  has  also  reported  on  the  advisability  of  running 
commuters'  electric  trains  between  Berkeley  and 
Palo  Alto. 

It  is  announced  that  an  electric  road  will  be  built 
from  Trenton,  N.  J.,  to  the  sea  coast.  Engineers, 
contractors  and  bridge  builders  interested  in  the 
project  have  examined  the  plans  of  the  Trenton, 
Lakewood  and  Atlantic  Railway  Company,  which 
Is  back  of  the  proposed  road,  and  it  is  said  work 
will  be  begun  at  once. 

The  Chicago  Citj'.  Railway  Company  has  com- 
pleted the  stringing  of  wires  on  Wabash  Avenue 
and  around  the  downtown  loop  which  will  accom- 
modate the  Indiana  Avenue  cars,  which  are  to  enter 
the  business  district  independent  of  the  Wabash  Av- 
enue cable.  The  portion  around  the  corner  of  Mich- 
igan Avenue  and  Madison  Street  was  quietly  con- 
structed on  Saturday  night  and  Sunday  in  order 
to  avoid  interference  from  Montgomery  Ward,  who 
objected  to  a  similar  undertaking  a  few  years  ago. 

The  newly  elected  officers  and  directors  of  the  St. 
Louis  Transit  Company  have  decided  to  sell  all  real 
estate  and  other  property  not  necessary  to  the  op- 
eration of  the  street-car  system.  The  systematizing 
of  the  various  lines  acquired  by  the  present  organ- 
ization caused  the  abandonment  of  considerable  prop- 
erty. The  sale  will  be  at  auction,  beginning  on  April 
iSth  under  the  management  of  the  Mercantile  Trust 
Company.  The  property  to  be  sold  Includes  car 
sheds  and  barns,,  warehouses,  business  lots  and  nu- 
merous residence  lots  in  Central,  North,  South  and 
West  St.  Louis. 


not  been  definitely  decided,  but  in  a  short  time  this 
will  be  done  and  bids  for  the  apparatus  called  for. 
Until  the  size  of  the  units  to  be  used  Is  adopted 
only  tentative  plans  for  the  power  house  can  be 
prepared.  The  high  stage  of  the  water  in  the  Des 
Plalnes  River,  which  is  21.5  feet  at  the  present  writ- 
ing, is  hindering  the  excavation  work. 

The  management  of  the  York  Haven  Power  Com- 
pany, after  hearing  reports  showing  the  extent  of  the 
recent  damage  by  flood  and  ice  to  the  big  power 
plant  at  York  Haven,  Pa.,  has  decided  unon  plans 
for  putting  the  plant  in  operation  within  the  next 
60  days.  The  experts  who  made  the  reports  esti- 
mated the  damage  at  a  sum  not  exceeding  $10,000. 


SOCIETIES  AND  SCHOOLS. 

The  Southern  Supply  and  Machinery  Dealers'  As- 
sociation will  hold  its  third  annual  convention  at 
Old  Point  Comfort,  Va.,  on  April  12th,  13th  and  14th. 

The  attendance  at  Lehigh  University,  South  Beth- 
lehem, Pa.,  at  the  present  time  Is  615,  of  which 
number  90  are  taking  the  course  in  electrical  engi- 
neering. Besides  the  regular  course  in  electrical 
engineering,  is  one  in  electrometallurgy. 

The  fourth  annual  meeting  of  the  Iowa  Electrical 
Association  to  be  held  in  the  Savery  House,  Des 
Moines,  has  been  postponed  to  April  20th  and  21st. 
Secretary  Porter  of  Eldora  announces  that  the  pro- 
gramme, an  outline  of  which  was  given  in  the  West- 
ern  Electrician  last  week,   is  about  completed. 

Frank  W.  Frueauff,  auditor  of  the  Denver  Gas 
and  Electric  Company,  has  been  asked  by  President 
Edgar  to  report  on  office  methods  and  accounting 
at  the  twenty-seventh  convention  of  the  National 
Electric  Light  Association,  to  be  held  in  Boston 
May  24-27.  Mr.  Frueauff  is  a  progressive  young 
man,  and  as  he  is  familiar  with  the  up-to-date 
methods  of  keeping  central-station  accounts,  includ- 
ing modern  devices  for  saving  time  and  insuring 
accuracy  in  office  work,  the  report,  which  he  has 
promised  to  prepare,  is  sure  to  be  a  valuable  addi- 
tion to  the  programme  of  the  meeting. 


PUBLICATIONS. 


POWER  TRANSMISSION. 

The  power  developments  at  Lockport,  III.,  for  the 
utilization  of  the  waterpower  of  the  Chicago  Drain- 
age Canal  are  proceeding  slowly.  The  excavation 
of  the  canal  which  will  carry  the  w^ater  to  the  power 
house  is  under  way.    As  yet  the  size  of  the  units  has 


In  a  bulletin  of  late  date  issued  by  the  Bullock 
Electric  Manufacturing  Company  of  Cincinnati  are 
described  Bullock  type  B  motors,  designed  to  meet 
the  demand  for  small  machines  which  can  stand 
rough  usage.  The  details  of  the  construction  of  this 
style  of  motor  are  fully  set  forth  in  the  bulletin, 
which  gives  complete  data  as  to  sizes,  rating  and 
weights   which  can  be   furnished. 

Emerson  fan  motors  for  1904  are  described  in  a 
tasteful  catalogue  coming  from  the  Emerson  Elec- 
tric Manufacturing  Company  of  St.  Louis.  The 
fans  are  of  different  styles,  designed  to  operate  on 
alternating-current  circuits.  Ceiling  and  desk  fans 
of.  one  and  two  speeds  are  illustrated.  The  Trojan 
fan  motor  Is  another  type  manufactured  by  the  same 
company  and  possesses  all  the  characteristics  of  a 
pure  induction  motor  and  has  no  commutator  or 
brushes.  The  latter  is  described  in  a  separate  cata- 
logue. 

The  Sederholm  boiler,  built  by  the  AlHs-Chal- 
mers  Company  of  Chicago,  is  described  in  a  cata- 
logue of  more  than  passing  interest.  The  catalogue 
contains  several  pages  relative  to  the  requirements 
of  a  good  boiler,  what  the  grate  area  should  be,  the 
proportion  of  the  heating  surface  to  grate  area,  etc. 
Following  this  Is  good  practical  information  on  the 
installation  of  boilers.  In  the  back  of  the  book  are 
tables  of  the  properties  of  saturated  steam,  factors 
of  equivalent  evaporation,  contents  of  pipes  of  vari- 
ous diameters  one  foot  in  length,  given  in  cubic  feet 
and  gallons,  table  of  mean  effective  pressures  in  non- 
condensing  Corliss  engines  of  different  cut-offs, 
measures  of  work  power  and  duty  and  a  table  of 
barometric  readings. 

Two  bulletins  from  the  Jeffrey  Manufacturing 
Company  of  Columbus,  Ohio,  treat  respectively  of 
electric  coal-mining  locomotives  and  storage-battery 
industrial  locomotives.  Three  types  of  the  former 
are  illustrated,  one  being  a  four-ton  locomotive  for 
thin  veins,  which  is  built  low  for  operation  in 
cramped  quarters.  The  second  type  weighs  12  tons 
and  Is  used  for  drawing  the  heavy  trains  of  ore. 
The  third  tj'^pe  is  a  gathering  locomotive  used  for 
sidings  where  there  is  no  trolley  wire;  it  derives  its 
current  from  a  flexible  conductor  wound  on  a  drum. 
The  Industrial  locomotives  described  in  the  other 
bulletin  are  built  as  high  as  12,000  pounds  in  weight 
with  a  draw-bar  pull  of  1,500  pounds.  Usually  the 
battery  is  carried  on  the  locomotives,  but  in  one 
instance  illustrated  it  is  drawn  on  a  tender. 

The  Westinghouse  Electric  and  Manufacturing 
Company  of  Pittsburg  is  abreast  of  the  times,  as 
is  shown  by  the  issue  of  a  bulletin  on  single-phase 
railway  motor  and  car  equipment.  The  new  motor 
Is  known  as  No.  91  and  the  bulletin  contains  a 
complete  description  of  the  motor  and  its  parts,  also 
the  auxiliary  apparatus  necessary  to  equip  a  car  for 
its  use.  Diagrams  are  also  embodied  showing  the 
general  arrangement  of  apparatus  in  an  alternating- 
current  railway  system  and  the  method  of  making 
connections  on  the  car,  including  the  controller,  in- 
duction regulator,  etc.  Another  bulletin  appeared 
at  the  same  time  concerning  type  L  motors  for  elec- 
tric-crane and  similar  work.     Besides  a  general  de- 


scription of  this  type  of  motor  the  bulletin  contains 
dimension  drawing  and  numerous  curves  of  opera- 
tion taken  for  various  sizes  of  motors. 

The  Northern  Electrical  Manufacturing  Company 
of  Madison,  Wis.,  is  sending  out  two  bulletins  well 
worthy  of  note.  One  of  these  is  upon  motor-operated 
valves.  The  use  of  motors  for  the  operation  of 
valves  to  any  great  extent  dates  back  only  a  few 
years.  The  use  of  motors  for  this  purpose  presents 
many  advantages,  especially  in  the  case  of  large 
valves,  which  require  a  large  amount  of  manual 
labor  in  turning  by  hand.  Valves  can  also  be  con- 
trolled from  a  central  point,  which  is  a  decided  ad- 
vantage. The  Northern  company  has  perfected  a 
system  of  its  own,  which  is  fully  described  in  bulle- 
tin No.  34.  Another  bulletin.  No.  55,  treats  of  a 
variety  of  small  motors  for  different  purposes,  in- 
cluding a  vertical  motor  designed  especially  for 
mounting  on  tools  and  In  awkward  places  where  the 
ordinary  geared  or  belted  motor  would  be  found 
difficult  to  install. 


MISCELLANEOUS. 

The  directors  of  the  Cunard  steamship  line  have 
ofiicially  confirmed  the  report  that  they  have  decided 
to  adopt  turbine  engines  for  the  new  steamers  to  be 
built  under  agreement  with  the  British  government. 

The  various  electric-wire-using  companies  of  St. 
Louis  are  endeavoring  to  have  the  Board  of  Public 
Improvement  defer  all  action  on  the  extension  of  the 
underground-wire  district  until  after  the  exposition 
period. 

A  bill  has  been  introduced  in  Congresp  by  Rep- 
resentative Roberts  to  form;  under  the  Department 
of  Commerce  and  Labor,  a  new  bureau,  to  be  known 
as  the  Bureau  of  Commercial  Registration,  with  a 
chief  to  be  known  as  the  registrar  of  commercial 
marks,  to  whom  it  is  proposed  to  pay  a  salary  of 
$3,000  annually. 

Attempts  to  cure  cancer  by  means  of  radium  are 
said  to  have  been  entirely  abandoned  in  London  hos- 
pitals. The  authorities  are,  however,  devoting 
more  time  and  money  than  ever  to  the  perfection  of 
the  high-frequency  and  light  treatments,  great  efforts 
being  made  to  reduce  the  waste  of  electrical  power 
which  is  very  marked  in  the  present  apparatus. 

A  Philadelphia  firm  has  just  been  awarded  the  con- 
tract for  the  complete  mechanical  and  electrical  equip- 
ment of  new  Camden  County  courthouse — a  building 
which  will  cost  in  the  neighborhood  of  $700,000.  The 
equipment  consists  of  boilers,  engines,  generators, 
switchboard,  steam  piping,  heating  and  ventilating 
systems,  with  Johnson  temperature  regulation,  mo- 
tors, electric  elevators  and  electric  wiring  for  light 
and  power. 

A  question  to  be  decided  by  the  voters  of  Chicago 
next  Tuesday  will  be  the  disposition  of  the  Mueller 
bill.  This  enabling  act  of  the  Legislature  does  not 
become  a  law  in  any  municipality  until  adopted  by 
the  voters  at  a  general  election.  Its  adoption  would 
give  the  municipality  authority  to  bring  about  mu- 
nicipal ownership  of  street  railways  if  the  voters  at 
some  future  date,  by  a  substantial  majority,  favor 
a  traction  bond  issue. 

A  committee  of  consulting  engineers  acting  for 
the  National  Board  of  Fire  Underwriters  in  a  report 
to  that  body  upon  gasoline-vapor  lamps  among  other 
things  makes  the  following  statement:  'The  prin- 
cipal danger  from  these  gasoline  devices  is  in  having 
the  gasoline  about.  At  ordinary  temperature  gaso- 
line continually  gives  off  inflammable  vapor,  and  a 
light  some  distannce  from  the  material  will  ignite 
it  through  the  medium  of  this  vapor.  The  vapor 
from  one  pint  of  gasoline  will  make  200  cubic  feet  of 
air  explosive.  It  depends  upon  the  proportion  of 
air  and  vapor  whether  it  becomes  a  burning  gas  or 
^destructive   explosive." 


TRADE  NEWS. 

The  annual  meeting  of  the  General  Electric  Com- 
pany will  be  held  on  May  loth. 

The  Sawyer-Man  Electric  Company,  which  is 
under  the  control  of  the  Westinghouse  interests, 
makes  the  important  announcement  that  it  will  not 
join  any  incandescent-lamp  combination,  but  will 
remain   independent. 

The  accounts  of  Receiver  George  R.  Beach  of  the 
Storey  Motor  and  Electric  Company  of  Harrison, 
N.  J.,  have  been  approved  by  the  Court  of  Chancery 
and  the  final  dividend  declared.  In  all,  the  creditors 
of  the  company  received  47  per  cent,  in  dividends, 
and  all  the  preferred  creditors  with  claims  amounting 
to  $3,500  were  paid  in  full. 

The  land  and  buildings  owned  by  the  James 
Cooper  Manufacturing  Company  of  Montreal  have 
been  purchased  by  the  Canadian  Bullock  Electric 
Manufacturing  Company.  A  new  factory  has  just 
been  erected  on  the  site,  consisting  of  a  main  shop 
450  by  100  feet,  a  foundry,  pattern  shop  and  power 
house,  the  whole  covering  13  acres. 

The  supervising  architect  of  the  Treasury  Depart- 
ment, Washington,  D.  C,  will  receive  sealed  pro- 
posals until  April  26th  for  the  construction  (Includ- 
ing heating  apparatus,  electric  conduits  and  wiring) 
of  the  postoffice  at  Logansport,  Ind.,  in  accordance 
with  the  drawings  and  specification,  copies  of  which 
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may  be  had  at  the  office  of  the  postmaster  at  Logans- 
port. 

Louis  F.  Mahler,  formerly  western  manager  of  the 
De  Laval  Steam  Turbine  Company  and  the  St.  Louis 
manager  of  the  Bullock  Electric  Manufacturing  Com- 
pany, is  now  representing  the  Buckeye  Engine  Com- 
pany of  Salem.  Ohio;  International  Steam  Engineer- 
ing Company  of  Atlanta,  Ga.,  and  New  York,  N.  Y., 
and  the  Chase-Shawmut  Company  of  Newburyport, 
Mass.,  at  1008  Chemical  Building,  St.  Louis.  Mo. 

In  a  report  of  the  British  Chamber  of  Commerce 
of  Egypt  the  opinion  is  expressed  that  among  the 
various  fields  of  enterprise  in  that  country  that  offer 
opportunities  in  the  present  and  are  susceptible  of 
indefinite  extension  in  the  future  the  trade  in  elec- 
trical appliances  occupies  a  prominent  position. 
Though  manufacturing  will  never  be  of  prominence 
in  Egypt,  there  is  a  great  field  for  electric  appliances 
for  traction,  lighting  and  communication. 

Sealed  proposals  are  invited  imtil  April  9th  for 
electrical  work  at  Fort  D.  A.  Russell,  Wyo.,  as  fol- 
lows :  For  wiring  buildings,  furnishing  and  in- 
stalling fixtures,  wattmeters,  etc. ;  for  constructing 
primary,  secondary  and  arc  lines,  furnishing  and 
installing  transformers,  cut-outs,  street-light  hang- 
ers, street  lights,  etc.  All  proposals  previously  re- 
ceived for  the  above  work  have  been  rejected.  Full 
information,  plans,  specifications,  etc.,  will  be  fur- 
nished upon  application  to  Capt.  W.  S.  Scott, 
U.   S.  A.,   Cheyenne.  Wyo. 

The  Perkins  Electric  Switch  Manufacturing  Com- 
pany of  Bridgeport,  Conn.,  announces  that  the  United 
States  Circuit  Court  for  the  Eastern  district  of  Penn- 
sylvania has  handed  down  an  opinion  sustaining  the 
Perkins  socket  patent  No.  626,927  against  the  Yost 
socket  in  the  suit  of  the  Perkins  company  against 
J.  F.  Buchanan  &  Co.  The  court  has  directed  the 
issuance  of  an  injunction  against  the  defendants  sell- 
ing the  Yost  sockets,  and  the  case  is  to  be  referred 
to  a  master  to  ascertain  profits  and  damages  to  be 
awarded  to  the  complainant. 

The  Standard  L^nderground  Cable  Company  of 
Pi'tsburg  announces  the  recent  opening  of  a  branch 
offi'ce  or  headquarters  in  the  Security  Building,  St. 
Louis,  in  charge  of  W.  A.  Caldwell,  who  was  for- 
iTierly  connected  with  the  Chicago  office  of  the  com- 
pany but  more  recently  with  the  home  office  at  Pitts- 
burg. Mr.  Caldwell  has  had  a  number  of  years' 
experience  in  both  the  construction  and  sales  de- 
partments. This  enterprising  company  has  now 
seven  district  or  branch  offices  throughout  the  coun- 
try, covering  the  wliole  of  it  from  Maine  to  Cali- 
fornia. 

The  Nernst  Lamp  Company  of  Pittsburg  has  re- 
cently established  district  offices  at  St.  Louis,  Mo., 
and  Denver,  Colo.  The  St.  Louis  office,  embracing 
the  southwestern  territory,  is  located  at  908  Pine 
Street,  with  H.  M.  Reed  as  district  sales  manager. 
The  Denver  office,  covering  the  middle  western  ter- 
ritory, is  located  at  1619  Glenarm  Street,  with  R.  D. 
Marthens  as  district  sales  manager.  These  offices 
will  carry  a  complete  stock  of  Nernst  lamps  and 
supplies  and  will  be  provided  w-ith  attractive  exhibi- 


tion rooms,  in  which  will  be  shown  the  different 
types  of  Nernst  lamps  in  actual  operation  and  in 
comparative  tests  with  other  illuminants. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals  until  April 
I2th  for  furnishing  the  navy  yards  at  Norfolk,  Va., 
and  Pensacola,  Fla.,  with  a  quantity  of  arc  lamps, 
electrical  supplies,  conduit  and  fittings,  rubber-cov- 
ered wire  and  weatherproof  cable.  The  bureau  is 
also  inviting  sealed  proposals  until  April  26th  for 
furnishing  the  navy  yards  at  Portsmouth,  N.  H., 
Boston,  Mass.,  and  New  York,  with  one  24-inch 
electrically  driven  engine  lathe;  one  electrically 
driven  deck  winch ;  seven  20-horsepower  electric 
motors.  Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  navy  pay  offices  in  the  above-men- 
tioned cities  or  to  the  bureau  at  Washington. 


BUSINESS. 


Owing  to  increased  demand  for  their  various 
specialties,  which  include  the  well-known  Wrigley 
toggle-bolt,  Thos.  Wrigley  &  Co.  of  Chicago  have 
recently  enlarged  their  shop  and  are  now  enabled 
to  give  all  orders  prompt  and  careful  attention. 

The  Electric  Appliance  Company,  Chicago,  is  so 
elated  at  the  hit  it  is  making  with  Zenith  lamps  that 
nothing  else  seems  of  interest.  War  news  palls. 
Politics  are  as  nothing.  Zenith  lamps  and  Zenith 
lamps  only  form  the  topic  under  discussion  in  that 
quarter. 

The  Fibre  Conduit  Company  of  Orangeburg,  N.  Y.. 
and  Chicago  is  sending  out  an  interesting  series  of 
mailing  cards,  showing  on  one  side  a  picture  of  the 
company's  factory  and  on  the  other  illustrations 
and  description  of  underground  constructions  as 
done  with  fiber  conduit. 

The  switchboard  illustrated  in  the  Western  Elec- 
trician of  March  19th  in  connection  with  the  article 
itpon  the  Zanesville  Railway,  Light  and  Power  Com- 
pany's   olant    was    made  bv   the    General    Llcandescent 

.A.rc  Light  Company  of  New  York  city,  which  also 
furnished  the  alternating-current  switchboard  for  the 
same  plant,   not  shown   in  the  illustration. 

The  Central  Electric  Company  of  Chicago  has 
issued  a  new  price  list,  dated  April,  1904.  This  price 
list  applies  to  the  company's  last  catalogue,  and  in 
it  are  quoted  the  latest  discounts  and  prices  prevailing 
on  all  electric  material.  It  is  quite  an  attractive  lit- 
tle book,  and  the  company  requests  that  ail  purchas- 
ers of  material  who  have  not  received  a  copy  will 
write   for  one. 

The  Driver-Harris  Wire  Company  of  Harrison, 
N.  J.,  makes  besides  its  already  well-known  Climax 
high-resistance  wire  and  AdN'ance  resistance  w-ire, 
which  is  especially  adapted  for  measuring  instru- 
ments, a  line  of  other  resistance  wires  for  various 
kinds  of  work.  A  neat  catalogue  is  issued  giving 
data  and  other  valuable  information,  which  may  be 
had  upon  application. 

The  V.  R.  Lansingh  Company  of  Chicago,  western 
distributer  for  the  well-known  Holophane  Globes  and 


Pagoda  reflectors,  manufactured  by  the  Holophane 
Glass  Company  of  New  York,  is  sending  to  its  cus- 
tomers and  friends  a  war  map  of  Japan,  Korea 
and  Eastern  China.  The  Lansingh  Company  states 
that  the  demand  for  Holophane  products  has  "steadily 
mcreased,  and  at  the  present  time  the  company's 
capacity  is  being  taxed  to  its  utmost  to  fill  orders. 

The  Northwesern  Electric  Company  of  Chicago 
IS  at  present  in  a  good  position  to  furnish  second- 
hand dynamos,  motors  and  instruments,  and  is  spe- 
cially equipped  for  repair  work  of  any  kind  in  con- 
nection with  electric  power  and  lighting.  The  com- 
pany has  recently  taken  the  sole  agency  for  Atlas 
Coperine,  a  compound  for  commutators,  for  which 
highly  satisfactory  results  as  a  lubricant  and  spark 
preventative  are  asserted. 

For  the  season  of  1904  the  Northern  Pacific  an- 
nounces a  great  reduction  in  rates  from  Chicago,  St. 
Paul,  Duluth  and  other  northwestern  points  to  and 
through  Yellowstone  Park.  Each  of  the  park  hotels 
now  has  a  capacity  for  250  guests,  is  electric  lighted, 
steam  heated  and  has  a  good  orchestra.  The  route 
by  the  Northern  Pacific  is  via  Livingston  and  Gardi- 
ner. Chas.  S.  Fee  of  St.  Paul,  Minn.,  is  the  general 
passenger  agent  of  the   Northern   Pacific. 

Sales  Manager  John  W.  Brooks  of  Pass  &  Sey- 
mour, Solvay,  N.  Y.,  has  just  returned  to  the  home 
office  after  a  two  months'  western  trip,  covering  the 
company's  various  agencies.  Mr.  Brooks  left  Solvay, 
N.Y.,  about  January  nth  and  visited  Clyeveland,  To- 
ledo, Cincinnati.  Indianapolis,  Chicago,  Milwaukee, 
Minneapolis,  St.  Paul,  Duluth,  Denver,  San  Francisco] 
Los  Angeles,  San  Antonio,  New  Orleans,  St.  Louis 
and  a  number  of  other  cities.  Mr.  Brooks  found  the 
demand  for  P.  ft  S.  porcelain  and  other  specialties 
to  be  exceedingly  good  throughout  the  western  sec- 
tion. In  fact,  it  was  the  large  increase  in  P.  &  S. 
output  that  necessitated  the  appointment  bv  Secretary 
and  General  Mana.ger  B.  E.  Salisbury  of  a  general 
sales  manager  to  handle  from  Solvay  the  largely 
increased  business. 

The  Crawfordsville  Electric  Company,  Crawfords- 
ville,  Ind.,  is  now  building  a  200-kilovvatt  Horn- 
berger-Irwin  revolving-field  alternator  for  the  Lex- 
ington (Mo.)  Gas  and  Electric  Company.  This  ma- 
chine is  an  improved  type,  just  placed  on  the  market 
by  the  Crawfordsville  Electric  Company.  It  is  a 
fo-cycle  machine  and  is  run  at  180  revolutions  a 
minute.  This  alternator  will  be  direct-connected  to  a 
250-horsepower  tandem-compound  condensing  Alfree 
engine.  The  comnany  is  also  building  for  Farmers- 
burg,  Ind.,  a  complete  alternating  system.  The  plant 
in  this  case  consists  of  a  75-kilowatt  Hornberger-Ir- 
win  alternator,  a  full  equipment  of  transformers  and  a 
Hornberger-Irwin  alternating-current  regulator.  The 
Crawfordsville  company  says  that  it  is  now  prepared 
to  build  these  alternators  in  sizes  from  :^s  fo  500 
kilowatts.  These  machines  possess  several  features 
that  will  be  appreciated  by  the  practical  man.  The 
method  of  magnetically  balancing  the  rotor  so  that 
it  revolves,  so  to  speak,  in  a  balanced  magnetic  con- 
dition is  a  valuable  characteristic.  By  thus  balancing 
the  rotor  the  difficulties  arising  from  end  thrust  are 
o^'ercome. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


754.968.  Telephone.  Martin  C.  Burt,  Chicago,  111. 
Application  filed  March   17,   1903. 

A  diaphragm  carries  a  series  of  ring  armatures,  a 
series  of  magnets  being  arranged  respectively  one  within 
the  other  and  having  their  cores  adjacent  to  the  arma- 
tures. Circuits  connected  with  the  magnets,  and  a  single 
switch,  designed  to  close  the  circuits  of  one  or  more  of 
the  magnets,   complete  the  apparatus. 

754.969.  Storage  Battery.  Martin  C.  Burt.  Chicago, 
111.     Application  filed  August   13,   1903. 

In  combinatian  with  a  battery  cell  are  means  for 
forcibly  expelling  the  gases  therefrom,  comprising  an 
open  air  conductor  leading  into  the  interior  of  the  cell. 
Air  is  forced  through  the  conductor,  and  a  perforated 
hood  or  baffle  is  supplied,  into  which  the  gases  pass  pre- 
vious to  their  discharge.      (See  cut.) 

754,980.  System  of  Speed  Regulation  for  Motor- 
driven  Machinery.  Gano  S.  Dunn,  East  Orange, 
N.  J.,  assignor  to  the  Crocker-Wheeler  Company, 
Ampere,  N.  J.     Application  filed  August  20,  1903. 

Together  with  a  motor  and  means  for  supplying  cur- 
rent thereto  to  drive  it  at  various  speeds,  covering  a  pre- 
determined range,  is  a  driven  shaft  and  a  number  of  gears 
adapted  to  connect  the  motor  to  the  driven  shaft,  the 
speeds  obtainable  with  each  successive  gear  train,  begin- 
ning with  the  -slowest,  covering  substantially  from  one- 
third  to  two-thirds  of  the  range  of  the  next  succeeding 
faster  train. 

755,029.  Armature  Winding  or  Coil.  Frank  A. 
Merrick.  Johnstown.  Pa.,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  November  9, 
1899.     Renewed  December  16,   1901. 

An  armature  coil  or  winding  has  straight  parallel  sides, 
lying  in  radially  converging  planes,  the  conductors  com- 
posing the  sides  passing  from  one  side  to  the  other  by 
end  portions  having  arms  bent  obtusely  to  the  respective 
sides  and  extended  in  a  cylindric  plane  concentric  with 
the  axis  of  the  armature  and  thence  carried  inwardly 
toward  each  other  transversely  across  the  ends  of  the 
armature.  The  two  arms  are  connected  by  short  com- 
pound bends,  whereby  the  inner  wire  of  one  arm  becomes 
the  outer  wire  of  the  other  arm,  and  vice  versa.  (Sec 
cut  on    next  page.) 

755,0.^2.  Apparatus  for  Wireless  Transmission  of 
Energy.  Daniel  M.  Moore.  Newark,  N.  J.  Ap- 
plication filed  April   18,   1903. 

A  vacuum  break  of  a   condenser   and  3    spark   gap    arc 


Issued  (Lhiited  States  Patent  O0ceJ  March  22,  jgo4. 

in  parallel.  A  transformer  included  in  the  apparatus  has 
one  winding  in  a  "branch  around  the  vacuum  break,  while 
the    other    winding    is    connected    to    the    condenser    and 

spark  gap. 


NO.    754,969. — STORAGE  BATTERY. 

755,048.  Automatic  Circuit-closer.  James  L.  Rus- 
sell. Boston,  Mass.  Application  filed  November 
2.   1903. 

A  fluid  is  contained  in  a  hollow  walking  beam.  Two 
heaters  in  the  shape  of  incandescent  lamps  are  placed 
one  under  each  end  of  the  tube.  When  the  current 
is  turned  on  one  lamp  glows,  heating  up  the  liquid,  which, 
by  expanding,  destroys  the  equilibrium  of  the  tube,  which 
is  tilted  over,  making  the  circuit  of  the  other  lamp 
and  breaking  that  of  the  first.  Thus  the  lamps  are  made 
to    glow  alternately.      (See    cut  on    next  page.) 

755.054.  Service  Meter  for  Telephone  Lines.  Charles 
E.  Scribner.  Chicago,  and  Frank  R.  McBerty. 
Evanston.  111.,  assignors  to  the  Western  Electric 
Company.  Chicago,  111.  Application  filed  April 
2,   1900. 

A  polarized  magnet  and  switch  contacts  control  the  cur- 
rent through  the  transmitting  telephone.  A  catch  is  car- 
ried by  the  armature  of  the  magnet,  a  manually  operated 
push  and  a  service  meter  is  operated  by  the  catch.  A 
lever  also  operated  by  the  push  is  adapted  to  be  brought 
into  engagement  with  the  catch,  and  means  controlled  by 
the  lever  destroy  the  control  of  the  polarized  magnet 
over  the  current  through  the  telephone. 

755,091.  Telephone  Transmitter.  Joseph  A.  Will- 
iams, Cleveland,  Ohio^  assignor  to  the  Williams 


Telephone     and     Supply     Company.     Cleveland, 
Ohio.    Application  filed  April   10,   1903. 

The  essential  parts  are  a  mouthpiece,  a  casing,  a 
diaphragm  arranged  in  the  casing,  a  carbon  rcceotable,  a 
cone-shaped  stud  formed  on  the  outer  surface  of  the  re- 
ceptacle, a  bridge  scanning  the  casing,  and  a  flat  spring 
secured  at  one  end  to  the  bridge  and  having  an  eye 
formed  in  its  other  end  and  arranged  to  receive  the  end 
of   the   cone-shaped   stud. 

755,092.  Line-wire  Clamp.  Herman  C.  Willitz,  Janes- 
ville.  Wis.,  assignor  of  one-half  to  Heno'  Mui- 
berger.  Watertown,  Wis.  Application  filed  Oc- 
tober  17,    1903. 

Combined  with  the  outer  line  wire  is  an  inner  house 
wire,  whose  end  is  wrapped  around  the  line  wire.  A 
spring  clamp  is  folded  over  the  wrapped  wire,  and  held 
tightly  against  it.  whereby  a  positive  electrical  connec- 
tion is  obtained  without  the   use  of  solder. 

755,121.  Electrical  Apparatus  for  Therapeutic  Pur- 
poses. Frederick  C.  Fisher,  Bristol,  England. 
Application  filed  September  21,  1903. 

Contact  plates  connected  to  the  terminals  of  a  series 
of  induction  coils  are  arranged  in  a  belt,  so  that  when 
worn  next  to  the  body  current  flows  through  the  tissues 
from  one  plate    to    the  next. 

755,125.  Alarm  Device.  William  Friedberg,  New 
York,  N.  Y.  Application  filed  November  11. 
1903. 

Two  contact  devices  in  an  electric  circuit  are  adapted 
to  be  pressed  together  by  turning  the  door  knob  and  ring 
a   bell. 

755,127.  Electric  Selective  System.  Julien  A.  Gehr- 
ung,  St.  Louis,  Mo.  Application  filed  February 
8.   1902. 

Means  for  sending  varied  or  diverse  electrical  impulses 
along  the  main  line  from  the  central  station  are  pro- 
vided, together  nvith  a  series  of  selective  electromagnets 
in  circuit  «Tth  the  main  line,  and  arranged  in  pairs  with 
different  electromotive  intensities,  one  of  the  pair 
of  electromagnets  having  a  like  electromotive  intensity 
to  an  electromagnet  in  a  preceding  pair,  and 
the  other  electromagnet,  having  a  like  electro- 
magnetic intensity,  to  an  electromagnet  in  a  suc- 
ceeding pair.  A  series  of  circuit  closers  is  interde- 
pendently  controlled  by  the   selective   electromagnets  and 
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a  series  of  signal  devices  arranged  in  locations  remote 
from  each  other,  cooperate  with  a  series  of  local  circuits, 
each  one  of  which  embraces  a  signal  device,  and  a 
selective    circuit    closer.       (See    cut.) 

755.140.  Electric- railway  Signal.  Bertram  M.  Kersli- 
ner,  Pittsburg,  Pa.  Application  filed  June  21, 
igo2. 

A  signaling  wire  extending  over  one  block  or  division 
of  the  road  is  normally  grounded  at  each  end,  a  switch 
for  disconnecting  one  end  of  the  signal  wire  from  the 
ground  connects  it  to  the  source  of  current  supply.  Two 
magnets  operate  the  switch,  one  connected  to  a  contact 
for  setting  the  signal  and  the  other  to  a  contact  for  re- 
storing it. 

755.141.  Electrical  Switch  Mechanism.  Hubert 
Krantz,  Brooklyn,  N.  Y.  Application  filed  June 
29,  1903. 

Bus  bars,  approximately  flat  cross  bars  and  sv.-itches  are 
the  essential  features.  Means  are  also  supplied  for  sup- 
porting the  cross  bars  edgewise  to  the  bus  bars,  and 
adapted  to  make  electrical  connection  between  the  cross 
bars  and  bus  bars;  the  ends  of  the  cross  bars  forming 
contacts    for  the    switches. 

755.142.  Storage-battery  Construction.  Simon  Lake, 
Bridgeport,  Conn.  Application  filed  December 
17,  1903. 

A  storage-battery  cell  comprises  a  series  of  plates  of 
opposite  polarity  and  sectional  bus  bars  built  up  of 
component  members  permanently  connected  with  the  plates 
of   like    polaritj-   with    interposed    distance   pieces. 

755,^^5-  Electric  Switch.  Ashley  P.  Peck,  Milwau- 
kee, Wis.,  assignor  to  the  Hart  &  Hegeman  Man- 
ufacturing Company  of  Hartford,  Conn.  Ap- 
plication  filed    September   21,    1903. 

A  base  of  insulating  material  carries  stationary  spring 
contacts  and  rotatory  contacts  adapted  to  make  and 
break  contact  with  the  stationary  spring  contacts.  Bar- 
riers of  insulating  material  extend  upwardly  from  the 
base  and  inclosing  a  section  of  the  path  of  the  rotatory 
contacts  between,  but  not  inclosing  the  stationary  contacts. 


NO.    755,048. — AUTOMATIC     CIRCUIT    CLOSER. 


755,168.  Apparatus  for  Recording  Statistical  Data. 
Charles  F.  Pidgin.  Boston,  Mass.  Application 
filed  August  17,  1S99. 

Electrically  operated  valves  open  and  close  the  outlets 
of  a  tank  used  in  performing  hydraulic  experiments. 

755A73-  Electropneumatic  System  of  Driving.  Jo- 
hann  Sahulka,  Vienna,  Austria-Hungarj'.  Ap- 
plication filed  April  iS,  1903. 

For  electrical  power  plants,  electrical  railways  in  par- 
ticular, a  driving  axle  with  a  pneumatic  motor,  or  with  a 
group  of  such  motors,  for  starting,  is  used.  An  electric 
motor,  or  group  of  motors  is  used  for  the  ordinary  driv- 
ing, both  motors  being  in  connection  with  each  other  by 
means  of  only  the   driving  axle. 

755.203.  Electromagnetic  Rail  Brake.  Karl  A.  Wilde, 
Hamburg,  Germany.  Application  filed  Decem- 
ber r,  1903. 

Several  pole  pieces,  provided  W'ith  interfitting  tubular 
extensions,  carry  brake  shoes.  Coil  boxes  arc  mounted 
on  the  extensions  between  the  pole  pieces  with  means'  to 
prevent  angular  movement  and  longitudinal  displacement 
of    the   pole    pieces. 

755,229.  Coil  for  Electromagnets  or  Other  Purposes. 
Friedrich  KHngelfuss,  Basle,  Switzerland.  Ap- 
plication   filed    September   28,    1900. 

The  wire  windings  of  the  coil  are  wound  in  spirals  on 
disks  arranged  perpendicular  to  the  axis  of  the  coil  and 
consisting  of  insulating  material,  these  spirals  oroceeding 
alternately,  plainly  or  in  echelon,  thus  forming  layers 
perpendicular  to  the  axis  of  the  coil.  The  value  of  the 
insulation  between  every  two  conductor  p.irts  is  pro- 
portional to  their  tension  difference,  the  coil  being  wound 
in  (?nc  piece  of  any  length,  running  by  turns  alternately 
from  outside  to  inside  and  oppositely  at  each  change 
forming  3  layer. 

755.281.  Electric  Time  Switch.  Joseph  Dilhan  and 
Ernest  de  Mersanne.  San  Francisco,  Cal.  Ap- 
plication filed  August  27,   1903. 

Groups  of  gas  jets,  with  a  number  of  wires,  each  hav- 
ing a  number  of  breaks  therein,  arc  placed  adjacent  to 
corresponding  gas  jets,  with  means  for  introducing  the 
wires  in  succession  into  an  electric  circuit,  and  means 
for  starting  and  stopping  an  electric  current  in  the  circuit. 

755.282.  Electromagnetic  Separator.  Myron  Dings, 
Milwaukee,  Wis.    Application  filed  May  23,  1903. 

A  pair  of  rigidly  connected  magnetizable  rings  are  sep- 
arated by  non-magnetic  material,  and  supported  from  the 
shaft.  An  electromagnet  has  one  pole  piece  in  proximity 
to  one  face  of  one  of  the  rings,  and  the  other  pole  piece 
in  proximity  to  a  face  of  the  other  ring,  substantially  at 
right  angles   to   the    face   of  the   first-mentioned  ring. 

755.297.  Automatic  Circuit-breaker  for  Electric  Time 
or  Other  Switches.  Arthur  W.  Hutchins,  Prov- 
idence, R.  I.     Application  filed  May   15,   1903. 

Contact  members  or  brushes  are  connected  with  or 
cut  into  the  conducting  wires  of  an  electric  circuit.  A 
movable  disk  or  member  is  provided  with  independent 
conducting  plates  in  engagement  with  the  brushes  to 
maintain  a  normally  closed  circuit.  An  insulated  or  non- 
conducting member,  arranged  with  respect  to  and  moving 
in  unison  with  the  disk,  is  capable  of  passing  between  the 


brushes  and  conducting  plates  to  open  a  circuit.  A 
switch  interposed  in  the  electric  circuit  is  adapted  to 
control   the   action  of  the  circuit-breaker. 

755.305-  Peaked-wave  Wireless  Transmission.  Dan- 
iel M.  Moore,  Newark,  N.  J.  Application  filed 
June  14,   igo2. 

The  method  described  of  producing  waves  of  radiant 
energy  in  space  telegraphy  or  power  transmission  con- 
sists in  impressing  upon  the  ether  repeated  changes  of 
electrical  potential  or  polarization,  which,  graphically 
described,  would  be  a  series  of  waves  of  highly  peaked 
form. 

755,306.  Electric  Tube  Lighting.  Daniel  M.  Moore, 
Newark,  N.  J.  Application  filed  January  19, 
1903. 

The  lamp  is  composed  of  a  sealed  tube  or  receiver  of 
glass  having  internal  electrodes,  a  protective  casing  and 
transformer  whose  secondary  terminals  are  contained  in 
the  casing  and  are  there  in  immediate  union  with  the 
leading-in   wires  or    conductors  for  the   lamp. 

755,3^7-  Electric  Tube  Lamp.  Daniel  M.  Moore, 
Newark,  N.  J.  Application  filed  February  6, 
1903. 

A  transformer,  an  inclosure,  a  tube  containing  a  gas 
adapted  to  be  rendered  luminous  and  means  supported  by 
the  portable  structure  carrying  the  transformer  for  sup- 
porting the  tube  are  the  principal   features. 

755,308.  Service  Meter  for  Telephone  Lines.  Frank 
R.  McBerty,  Evanston,  111.,  assignor  to  the  West- 
em  Electric  Company,  Chicago,  III.  Application 
filed  July  16,   1900. 
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body,  with  a  resistance  material  wound  thereon  elec- 
trically connected  to  the  body,  with  a  piece  for  making 
electrical   contact  also  connected  to  the   body. 

755;SI5-  Counting  System  for  Telephones.  Johann 
H.  Meyer,  Magdeburg,  Germany.  Application 
filed  May  26,   1902. 

The  system  comprises  a  coiinter,  an  electromagnetic 
switch  having  coils,  polarized  cells  bridging  the  coil  ter- 
minals, a  set  of  instruments,  connections  from  the  switch 
terminals  to  the  central  station,  a  manually  operated 
switch,  an  automatic  relay  at  the  central  station,  and 
means  for  causing  a  break  in  the  otherwise  completed  cir- 
r-iit  from  calling  to  called  subscriber  at  the  relay  before 
the  operation  of  the  counter. 

755,537.  Coil  for  Dynamo-electric  Machines.  Ferdi- 
nand Porsche  and  Ludwig  Lohner,  Vienna,  Aus- 
tria-Hungary.    Application   filed    July    11,    1902. 

A  process  of  manufacturing  spools  or  coils  for  dynamo- 
electric  machines  out  of  a  metallic  band  and  a  band  of  in- 
suaiing  material  is  described,  which  consists  in  winding 
the  bands  in_  laminated  arrangement  together  into  the 
form  of  a  coil,  and  afterwards  cutting  away  the  super- 
fluous portions,  in  order  to  give  the  coil  the  required 
concavo-convex   form. 

755,563.  Automatic  Controlling  Device.  Jacob  S. 
Cole,  Allegheny,  Pa.  Application  filed  July  15, 
1903. 

A  driving  motor  is  geared  to  a  shaft  and  an  electric 
circuit  is  connected  with  the  motor.  An  oscillating  arm 
controls  the  circuit  and  a  circuit-shunting  device  is  con- 
nected to  the  rotatable  shaft.  The  shunting  device  com- 
prises separate  contacts  connected  respectively  to  the 
field  coils  and  both  brushes  of  the  armature,  while  a 
resistance  between  the  field  coil  contacts  shunts  the  circuit 
to  the  motor  at  a  predetermined  time, 

755,577.  Electric  Vibrator.  William  MacMillan, 
New  York.  N.  Y.,  assignor  of  one-half  to  Egbert 
Winkler,  New  York,  N.  Y.  Application  filed 
July  29,  1902. 

Combined  with  an  armature  are  electromagnetic  means 
located  on  each  side  of  the  armature,  adapted  to  operate 
tlic   armature    and   cause    the  vibrations  desired. 


NO.    755,127. — SELECTIVE  SYSTEM. 


NO.  755,029.— ARMATURE    COIL. 


Combined  with  two  telephone  lines  extending  from 
sub-stations  to  a  central-office  switchboard  arc  means  at 
the  central  office  for  connecting  the  lines  together.  A 
signal  indicator  is  located  at  ^the  sub-station  of  one  of  the 
lines,  with  means  controlled*  by  a  switch  at  the  central 
office  for  actuating  the  signal  indicator.  Electromagnetic 
mechanism  controlled  by  the  flow  of  current  in  the  other 
line  operates  the  switch.  The  flow  of  current  in  the  last- 
mentioned  line  may  be  determined  by  suitable  means  at 
the  sub-station. 

75S,3^7-  Static  Electric  Machine.  Ernest  E.  Fewkes, 
Newton,  Mass.,  assignor  of  one-half  to  Fred- 
erick W.  Cole,  Newton,  Mass.  Application  filed 
June    I,    1903. 

Collecting  combs  carry  resistance  devices  connected  to 
the  terminals,  comprising  two  members,  one  of  which  is 
movable  relative  to  the  other,  each  having  alternately 
disposed  insulated  spherical  ends.  An  arm  attached  to 
the  movable  member,  with  a  longitudinallv  movable  bar 
loosely  connected  to  the  arm,  and  means  for  holding  the 
bar  in  whatever  position  it  may  be  set  are  the  other 
features. 

755.384-  Clamping  Device  for  Glue  Presses.  Albert 
E.  Palmer,  Norvell,  Mich.  Application  filed  De- 
cember 19,  1903. 

An  appliance  for  use  in  testing  for  electric  currents 
comprises  a  rod  of  insulatory  material  provided  with  a 
coatmg  of  a  substance  of  low  electrical  conductivity,  and 
means  at  one  end  of  tlic  rod  rendering  the  end  more 
highly  conductive  than  the  remainder  of  the  rod, 

755.391-  Electric-railway  Shoe.  Henry  Rosenfeld, 
New  York,  N.  Y.  Application  filed  August  19, 
1903. 

The  shoe  has  a  rib  on  its  under  side,  the  sides  of  the 
rib  being  divergent,  and  a  weight-holding  box  on  the 
upper  side  of  the  shoe  at  its   forward  end. 

755.393-  Electric  Connection.  Frank  J.  Russell,  New 
York,  N.  Y.     Application  filed  November  6,  1903. 

A  conduit-outlet  of  a  terminal  box  is  formed  with  a 
number  of  reversible  bracket  angle  plates,  together  with 
means  for  securing  the  angle  plates  to  the  conduit  outlet 
in  different  positions,  whereby  the  terminal  box  may  be 
secured  to  the  conduit  outlet  at  different  distances  from 
the  center  of  the   former. 

755,460.  Electric  Locomotive.  William  Dalton  and 
Francis  J.  Cole,  Schenectady,  N.  Y..  assign- 
ors to  the  American  Locomotive  Company,  New 
York,  N.  Y.  Application  filed  November  17, 
1903. 

In  an  electric  locomotive  are  combined  two  main  sup- 
porting trucks,  driving  axles  journaled  in  bearings  in  the 
trucks,  electric  motors,  each  supported  on  one  of  the 
trucks  and  adapted  to  rotate  one  or  more  of  tlie  driving 
axles,  coupling  mechanism  by  which  the  trucks  arc  con- 
nected with  the  capability  of  relative  horizontal  move- 
ment, but  held  rigidly  in  a  longitudinal  vertical  plane,  and 
a  cab-supporting  frame,  which  is  carried  upon  the  trucks 
with    the    capacity   of    relative    liorizonlal    movement. 

755,468.     Rheostat.     Arthur  C.  Eastwood,  Cleveland, 
Ohio.     Application   filed   December  21,    1903. 
A    resistance    section    consists    of    a   metallic    supporting 


NO.   755,586. — SELECTING 
ELECTRICAL  IMPULSES. 

755.586.  Method  of  Selecting  Electrical  Impulses. 
Daniel  W.  Troy,  New  York,  N.  Y.  Application 
filed  July  II,   1903. 

Tlie  method  of  selection  suggested  by  the  inventor  con- 
sists in  causing  a  phase  difference  between  currents  pro- 
duced by  electromagnetic  waves  in  receiving  conductors 
by  means  at  tlie  receiving  station  related  to  and  capable 
of  causing  a  given  phase  difference  at  the  frequency  of 
the  waves  desired  to  be  selected.  By  the  phase-differing 
currents  so  produced  responsive  apparatus,  operative  only 
at  substantially  such  given  phase  difference,  is  effected. 
(See   cut.) 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
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Watchman's  Time  Recorder.     Edward  J.  Colby,  Chicago, 

111. 
Galvanic-battery  Solution.     William   P.   Kookogey,  New 

York.  N.  Y. 
Electric  Sicnal    System.     Carvosso    Larabdin,   Wilming- 
ton, N,  C.  -  , 
Armature  for   Dynamo-electric  Machines.      William  A, 

Leipner,  Lynn.  Mass. 
Apparatus  for  Suspendini;  Electric   Li(.'hts.     Georee   P. 

Nichols  and  Moses  Coombs,  Jr.,  Younjistown.  Ohio. 
Electric  Car  Brake.     Elmer  A.  Sperry,  Chicago.  III. 
Telephone.     Henry  E-  Waile.  New  York.  N.  Y. 
Primary  Electric  Clock.     John  J.  Abell  and  Clarence   B. 

Gifford.  Colesburg.  Ky. 
Secondary  Electric   Clock.    Wirt  B.   Harvey.  Memphis. 

Tenn. 
System  of  Electric  Distribution.     Elihu  Thomson,  Lynn. 

Mass. 
Electroraacnetic  Cut-ofiF.    Elihu  Thomson,  Lynn,  Mass. 
Automatic  Cut-off.     Elihu  Thomson,  Lynn,  Mass. 
System  of  Electric  Distribution.     Elihu  Thomson.  Lj-nn. 

Electric  Furnace.  Eugene  H.  Cowles  and  Alfred  H. 
Cowles,  Cleveland,  Ohio. 

Electric  Arc  Lamp.  Luther  Hanson,  Halifax,  County  of 
York,  EnKland.  . 

Galvanic  Battery.     Paul  Jablochkoft,  Pans,  France. 

Electric  Railway  Signal.  Joseph  McM.  Scott,  Allegheny, 
Pa. 

Electrical  -Apparatus  for  Heatine  and  Cooling  Buildincs. 
Edward  H.  Johnson,  New  York,  N.  Y. 

Electric  Lamp  and  Socket.  Charles  G.  Perkins,  Hart- 
ford. Conn.  ,  ,  •,, 

Lamp  Post  and  Signal.  William  C.  Smith,  New  Haven. 
Conn.  c     J    r- 

Electric  Arc  Lamp.     John  Tregoning.  Hartford.  Conn. 

Dynamo-electric  Machine.  Henry  E.  Walter,  Clifton, 
and  Charles  Batchelor.  New  York.  N.  Y. 

Dynamo-electric  Machine.  Henry  E.  Walter,  Clifton, 
and  Charles  Batchelor.  New  York,  N.  Y. 

Annunciator  and  Shunt  Circuit  Therefor.  John  A.  Bar- 
rett, Brooklyn,  N.  Y. 

Electroacoustic  Apparatus.  Adolphus  A.  Knudson, 
Brooklyn.  N.  Y. 

Automatic  Electric-circuit  Controller.  Thomas  P.  Conanl. 
Brooklyn,  N.  Y. 

Electric  Arc  Lamp.  Walter  A.  Crowdus  and  Henry  M. 
Sutton.  Dallas.  Tex. 

Electric  Indicator.     Frederick  K.  Fitch,  New  York.  N.  Y. 

Induction  Coil.  Otto  T.  Elathy,  Buda  Peslh,.  Austria- 
Hungary. 
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Lombard-Gerin  Auto-trolley  System. 

Trackless-trolley  or  auto-trolley  systems,  as  they 
are  sometimes  called,  are  designed  to  afford  a  sim- 
plification of  the  traction  problem,  especially  as  ap- 
plied to  the  shorter  lines.  While  the  trolley  car  is 
well  adapted  for  large  cities  and  suburban  lines,  it 
is  not  as  favorable  for  short  lines  where  the  traffic 
is  less  and  thus  does  not  in.  many  cases  justify  the 
expense  of  first  installation.  A  large  part  of  the 
expense  comes  from  the  laying  of  the  track,  and  an 
amount  of  capital  is  invested  which  does  not  always 
meet  with  a  return.  The  automobile  omnibus  is  a 
solution  of  the  problem  thus  presented.     The  gaso- 


features    developed    in    practice,  -  will   be    of    supple- 
mental interest. 

The  omnibus  is  propelled  by  an  electric  motor,  but 
the  current  is  taken  from  an  overhead  line  alongside 
of  the  road  by  a  special  form  of  trolley.  An  ordinary 
trolley  device  running  under  such  conditions  be- 
comes practically  impossible,  as  when  drawn  along 
by  the  vehicle  in  a  variable  direction  it  is  almost 
always  sure  to  stick  or  leave  the  wire,  and  this  so- 
lution, which  has  often  been  tried,  has  never  met 
with  success.  In  the  system  under  description  the 
carriage  running  on  the  trolley  wires  is  not  drawn 
by  the  omnibus,  but  is  provided  with  a  small  electric 


the  wagon  which  is  in  front  of  it.  A  second  view 
on  the  same  line  is  seen  in  Fig.  3,  which  represents 
the  omnibus  making  a  sharp  turn  among  the  narrow 
streets  of  the  village  of  Samois. 

The  next  line  to  be  installed  was  that  of  Ebers- 
walde,  near  Berlin,  which  has  been  in  operation 
since  1902.  Another  line  is  that  of  Montanban,  a 
town  of  30,000  inhabitants  in  the  south  of  France, 
which  at  present  uses  seven  omnibuses  for  the  local 
service. 

Fig.  2  shows  a  sharp  turn  in  the  line.  The  curve 
is  formed  here  by  a  curious  iron  construction  which 
is  fixed  to  the  electric-light  pole  and  substitutes  two 
rails  for  the  wires  in 
order  to  make  the  turn. 
At  Marseilles  a  sub- 
urban line  was  estab- 
lished in  1902  from  the 
Croix  Rouge  to  Allauch. 
The  overhead  line  h 
of  much  the  same  char- 
acter as  for  ordinary 
trolley  construction  and 
uses  a  potential  of  500 
to  550  volts  direct  cur- 
rent. Two  wires  ar-.; 
used  in  order  to  suppo.t 
the  rolling  carriage.  The 
current  passes  from  the 
wire  to  each  of  the  roll- 
ers and  is  sent  to  the 
vehicle  by  two  conduct- 
ors contained  in  a  flex- 
ible cable.  The  cable  is 
fixed  to  a  short  pole 
mounted  on  the  roof  of 
the  omnibus,  and  thence 
the  circuits  pass  through 


Fig.  3. 


Exchaneiny  Trolleys  on  the  Road. 

A  Sharp  Turn  in  the  VtllaRe  of  Samois. 


FIr.  2.     Peculiar  Overhead  Construction  at  Montauban.  France, 

Fie.  A-    The  System  in  Use  on  Narrow  Suburban  Road. 
LOMBARD-GERIN    AUTO-TROLLEY    SYSTEM. 


line  system,  as  applied  to  heavyweight  vehicles  and 
omnibuses,  has  lately  obtained  considerable  suc- 
cess in  the  different  competitive  trials,  but  experi- 
ence seems  to  show  that  the  results  obtained  in  prac- 
tice are  not  what  might  be  expected  from  the  high 
quality  of  the  mechanism.  The  steam  or  gasoline 
motor,  in  fact,  is  not  well  adapted  to  meet  the  de- 
mands of  a  continuous  traction  service  with  large 
omnibuses,  and  the  maintenance  in  regular  service 
becomes  a  large  item  of  expense.  The  electric  au- 
tomobile would  be  the  ideal  for  this  kind  of  a  sys- 
tem were  it  not  for  the  fact  that  the  dead  weight 
and  up-keep  of  the  accumulators  militate  against 
this  class  of  vehicle.  The  system  devised  by  Lom- 
bard-Gerin is  intended  to  overcome  the  difficulties 
inherent  in  electric  vehicles,  and  in  fact  has  proved 
quite  successful  upon  a  number  of  lines  in  France 
and  Germany  which  are  now  in  operation.  It  was 
described  briefly  in  the  Western  -  Electrician  three 
years  ago,  but  the  present  article,   showing  various 


motor,  which  makes  it  self-propelling,  running  along 
the  line  at  the  same  speed  as  the  vehicle,  due  to  the 
use  of  a  synchronous  motor.  The  trolley  carriage 
precedes  the  omnibus  and  exerts  a  certain  tension 
upon  the  cable,  which  is  always  kept  at  a  certain 
height  above  the  ground,  allowing  the  omnibus  to 
cross  the  road  or  turn  out  to  pass  other  vehicles. 
When  two  omnibuses  pass  in  opposite  directions  they 
exchange  their  cable  couplings  and  the  trolleys  are 
not  obliged  to  pass  each  other  en  route.  Fig.  i 
shows  two  omnibuses  which  have  met  on  the  road 
and  are  exchanging  cable  couplings. 

Several  lines  of  the  Lombard-Gerin  system  have 
been  installed  in  France  and  one  in  Germany.  The 
first  line  to  be  put  in  operation  was  that  from 
Fontainebleau  (near  Paris)  to  Samois  in  1901,  cov- 
ering a  distance  of  three  miles.  Fig.  4  shows  the 
line  in  use  upon  a  portion  of  road  which  would  be 
too  narrow  to  allow  of  running  a  railway  line.  Here 
the  omnibus  is  in  the  act  of  turning  out  so  as  to  pass 


the  controller  to  the  motor.  A  simple  arrangement 
consisting  of  three  collecting  rings  fixed  to  the  arma- 
ture of  the  motor  and  connected  to  proper  points  of 
the  winding  furnishes  the  three-phase  current.  The 
latter  passes  from  the  collecting  rings  by  three  con- 
ductors of  smaller  section,  which  are  also  contained 
in  the  flexible  cable,  to  the  carriage,  where  it  supplies 
a  small  three-phase  motor,  which  is  used  to  give 
the  forward  movement  of  the  carriage.  As  the 
speed  of  the  three-phase  motor  is'  synchronous  with 
the  frequency  period  the  motor  of  the  little  overhead 
carriage  always  turns  at  a  speed  which  is  propor- 
tional to  that  of  the  main  motor.  The  relation  of  the 
parts  which  transmit  the  movement  is  so  calculated 
that  the  speed  at  which  the  carriage  advances  is 
always  slightly  superior  to  that  of  the  vehicle,  and 
the  cable  is  thus  always  kept  taut. 

In  general  the  overhead  line  is  formed  of  two 
copper  wires  eight  millimeters  in  diameter,  placed 
12   inches   apart   in   a    horizontal   plane.      The   wire 
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supports  are  fixed  in  ambroine  insulators,  which  are 
carried  by  C-shaped  pieces  fixed  either  to  a  cross- 
wire  or  to  a  pole.  Fig.  6  shows  the  method  of 
fastening  the  support  to  a  pole.  The  distance  be- 
tween the  two  points  of  suspension  varies  from  30  to 
35  yards  in  a  straight  line,  and  in  the  curves  accord- 
ing to  circumstances.  The  line  is  usually  placed  22 
feet  above  the  ground. 

The  first  form  of  rolling  carriage  or  self-propelled 
trolley  is  that  which  is  shown  in  Fig.  5.  It  is  at 
present  in  use  on  the  roads  which  were  first  installed. 
The  three-phase  motor  of  the  trolley  is  suspended 
between  the  wires  and  below  them  by  a  frame  which 
rests  upon  a  shaft  passing  above  and  carrying  metal 
rollers  of  the  troUey-wdieel  pattern  fixed  on  the 
outer  ends.  The  motor  is  composed  of  a  central 
field,  w^hich  is  fixed  to  the  frame  by  a  lug  on  each 
side,  and  around  it  revolves  the  exterior  armature, 
w'hich  completely  encloses  the  motor.  The  cylin- 
drical field  casting  carries  two  turned-off  portions, 
upon  \vhich  rest  friction  rollers.  The  latter  are 
mounted  on  the  shaft  which  carries  the  trolley  wheels, 
and  thus  transmit  the  movement  from  the  motor. 
The  rollers  are  held  against  the  motor  by  an  ad- 
justable spring-arm  on  each  side,  which  secures  the 
necessary  friction.  The  flexible  cable  w-hich  con- 
tains the  different  insulated  wires  is  fixed  to  a 
double-jointed  suspersion  piece  below  the  frame 
so  as  to  give  it  freedom  of  movement.  This  cable 
contains  the  two  main  wires  which  carry  the  current 
from  the  line  to  the  motor  on  the  vehicle  as  well 
as  the  three  conductors  of  smaller  section  which 
take  the  three-phase  current  to  the  motor  of  the 
trolley,  besides  a  sixth  wire  which  operates  a  small 
electromagnetic  brake,  which  is  pressed  against  the 
outer  surface  of  the  armature  and  stops  the  trolley 
when  necessary,  as,  for  instance,  when  the  vehicle 
stops  upon  a  grade.  The  trolley  thus  formed  is 
quite  solid  and  has  no  delicate  parts;  nearly  all  the 
pieces  exposed  to  the  air  are  in  aluminum,  and  this 
permits  of  reducing  the  weight  of  the  apparatus  to 
about  45  pounds,  this  being  sufficient  to  assure  its 
adhesion  upon  the  wires  as  well  as  the  necessary 
tension  upon  the  cable  connecting  it  to  the  vehicle. 

Further  simplification  of  the  trolley  has  been 
secured  by  the  use  of  a  new  form.  In  this  tj-pe  the 
friction    rollers   are    di.spensed    with    and    the   trolley 
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LOMBARD-GERliN    ALTO-TROLLEY    SYSTEM. 

TROLLEY    CARRIAGE. 


wheels  are  driven  directly  by  the  shaft  of  the  motor 
The  exterior  field  is  fixed  and  encloses  the  revolving 
armature  whose  shaft  runs  in  ball-bearings  and  car- 
ries the  trolley  wheels  on  each  side.  The  collect- 
ing rings  which  carry  the  current  to  the  armature 
are  mounted  on  the  shaft  inside  the  rollers  and  the 
brushes  are  supported  by  an  arm  fixed  to  the  upper 
part  of  the  field.  An  electromagnetic  brake  w-hose 
lever  arm  is  applied  to  the  armature  shaft  by  a 
magnet  is  normally  held  off  by  a  spring.  The  trolley 
carries  a  protecting  piece  above,  which  prevents  it 
frcm  falling  off  the  wire,  while  below  is  a  frame  for 
h.olding  the  wires  and  the  main  cable. 

Each  omnibus  has  its  motors  connected  with  the 
rear  wheels,  the  front  pair  of  wheels  being  used  for 
sleering.  The  rear  wheels  arc  each  driven  by  a 
separate    electric    motor    and    the    two    motors    are 
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mounted  side  by  side  upon  the  same  bedframe.  This 
arrangement  dispenses  with  a  differential  mechanism 
and  thus  reduces  the  loss  due  to  mechanical-trans- 
mission devices.  Each  of  the  motors  has  a  normal 
capacity  of  eight  horsepower,  but  this  can  be  doubled 
when  need  be.  The  motors  are  mounted  between 
the  two  axles  and  the  movement  is  transmitted  to 
the  rear  wheels  by  chain  and  sprocket  gearing. 

A  controller  is  provided  for  the  omnibus  which, 
besides  giving  the  usual  changes  of  speed,  has  a  point 
which  permits  of  stopping  the  trolley  b}^  the  use  of 
the  electric  brake,  and  besides  has  a  current  changer 
which  can  be  used  to  give  the  trolley  a  back  move- 
ment. The  flexible  cable  carrying  the  six  conductors 
is  brought  to  the  pole  on  the  roof  by  a  coupling 
device  which  can  easily  be  removed.  The  coupling 
is  pivoted  about  the  end  of  the  pole.  The  tension  of 
the  cable  is  assured  by  the  forward  movement  of  the 
trolley,  but  to  give  it  a  greater  freedom  of  move- 
ment the  cable  forms  a  loop  hanging  from  the.  pole, 
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FIG.    6. 


LOMBARD-GERIN    ACTO-TROLLEV    SYSTEM.- 
TROLLEY    SUSPENSION. 


which  is  adjustable  by  a  spring  and  a  counterweight 
which  slides  up  and  down  inside  the  hollow  pole. 

One  of  the  most  important  applications  of  the 
system  is  the  line  which  it  is  proposed  to  run  from 
Nice  to  Monte  Carlo  along  the  Corniche  road  bor- 
dering the  Mediterranean.  The  total  length  of  this 
line  w^ill  be  12  miles.  The  road,  which  was  laid  out 
by  Napoleon,  winds  along  the  heights  of  the  coast 
and  affords  a  scries  of  splendid  views.  It  has  been 
heretofore  but  little  accessible  to  tourists,  as  it  can 
only  be  passed  over  by  private  vehicles.  The  au- 
thorities did  not  permit  of  establishing  a  track  over 
the  route,  as  this  would  injure  the  roadway.  The 
Lombard-Gerin  people,  however,  found  no  difficulty 
in  obtaining  permission  for  an  omnibus  line,  and  a 
concession  of  50  years  was  granted  to  a  Nice  engi- 
neer, G.  Sacco  Albanese.  The  Mediterranean  Power 
Company  is  to  furnish  the  current  partly  from  a 
elation  which  is  already  located  at  Nice  and  partly 
from  new  stations  which  may  be  afterward  erected 
The  current  will  be  generated  at  10,000  volts  and 
will  be  supplied  to  three  sub-stations  along  the  line, 
where  it  will  be  transformed  to  550  volts  direct  cur- 
rent. At  the  start  12  omnibuses  will  be  used,  carry- 
ing 16  persons  each.  Th^se  are  somewhat  smaller 
than  the  type  used  heretofore,  which  contain  23 
passengers,  but  as  the  road  has  very  heavy  grades 
it  was  decided  to  reduce  the  weight  of  the  vehicle. 


Street-railway  Conventions  in  St.  Louis. 

The  next  annual  meeting  of  the  American  Street 
Railway  .Association,  the  Street  Railway  Account- 
ants" Association  and  the  American  Railway  Me- 
chanical and  Electrical  Association  will  be  held  in 
St.  Louis  during  the  week  of  October  loth. 
Wednesday  and  Thursday.  October  12th  and  13th. 
will  be  devoted  to  the  street-railwav  association 
proper,  while  the  remainder  of  the  week  will  be  di- 
vided up  between  the  three  organizations  as  may 
be  most  convenient.  All  the  sessions  will  be  held 
at  Festival  Hall  on  the  World's  Fair  grounds  and 
will  be  conducted  betw-een  10  a.  m.  and  i  p.  m.  each 
day.  The  Southern  Hotel  has  been  selected  as 
convention   headquarters. 

A  number  of  special  features  have  already  been 
arranged,  among  them  being  the  setting  apart  of 
Wednesday,  October  12th,  by  the  exposition  man- 
agement as  Street  Railway  Day.  The  annual  ban- 
quet will  be  held  on  Thursday  evening.  The  place, 
however,  has  not  yet  been  selected.  The  executive 
committee  of  the  association  has  just  concluded  its 
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session  at  St.  Louis,  where  plans  for  the  convention 
were  formulated,  the  details  of  which  will  be  made 
known  soon  by  Secretary  T.  C.  Penington. 
Every  member  of  the  association  will  also  receive 
from  the  secretary  a  pamphlet  regarding  hotel  and 
boarding-house  rates  and  accommodations,  together 
with  some  information  about  St.  Louis  and  the  fair 
grounds.  Nothing  definite  concerning  the  pro- 
gramme, papers  to  be  presented,  etc.,  can  be  given  at 
this  time. 


Thomson's  Arc-lamp  Improvement. 

Stability  of  the  arc  is  the  prime  factor  in  a  good 
arc  lamp.  This  is  especially  hard  to  obtain  in  en- 
closed arcs  operated  by  direct  current  on  con- 
stant-potential circuits.  Elihu  Thomson  of  Swamps- 
cott,  Mass.,  has  recently  patented  an  arc  lamp,  the 
object  of  which  is  to  produce  a  stable  arc  of  con- 
siderable length  w'ithout  much,  if  any,  resistance  in 
series  with  each  lamp,  since  it  is  well  known  that 
ordinary  constant-potential  arc  lamps  are  liable  to  be 
unstable  unless  a  resistance  is  interposed  in  the  lamp 
branch.  It  has  been  found  that  this  instability  can 
be  largely  obviated  by  using  a  self-inductive  coil  in 
place  of  the  resistance.  Mr.  Thomson  makes  use 
of  such  a  coil,  which  he  further  utilizes  to  exert  a 
regulating  action  upon  the  lamp,  whereby  a  tendency 
of  the  arc  to  rupture  is  immediately  accompanied 
by  a  shortening  of  the  arc,  while  a  rapid  rise  in  the 
current  produces  a  lengthening  of  the  arc. 

To  this  end  the  self-induction  coils  are  connected 
in  series  with  the  arc  and  are  located  upon  a  core 
common  to  them  and  to  a  closed  or  short-circuited 
conductor.  The  movable  carbon  is  actuated  by  an 
armature  which  is  permanently  polarized  by  a  series 
solenoid.  The  armature  is  adjacent  to  the  core,  so 
as  to  be  attracted  by  the  changing  strength  of  the 
core  due  to  the  fluctuating  influence  of  the  closed 
conductor  as  the  current  rises  and  falls.  The  opera- 
tion of  the  lamp  mechanism  is  thus  rendered  very 
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prompt,  and  by  so  constructing  the  parts  as  to  give 
the  armature  considerable  range  of  movement  with- 
out much  change  of  the  field  of  force  which  actuates 
it  a  long  arc  can  be  maintained.  The  accompanying 
illustrations  show  two  views  of  the  lamp  and  frame. 

The  frame,  cap,  globe  and  carbons  are  all  of  the 
usual  construction.  To'  the  cap  is  secured  a  core 
(E),  preferably  made  of  laminated  iron  and  forming 
a  substantially  rectangular  frame,  having  upright 
sides ;  also  a  lower  transverse  member,  and  two  upper 
transverse  members,  with  a  gap  between  their  ends 
to  increase  the  reluctance  of  the  magnetic  circuit  and 
decrease  the  self-inductive  effect  of  the  wire  coils 
which  surround  the  upright  sides.  The  coils  are  in 
series  with  the  carbons. 

On  the  lower  transverse  member  of  the  core  is 
placed  a  heavy  closed  band  or  coil  of  some  good 
conductor,  such  as  copper.  This  is  made  quite  mas- 
sive and  is  the  seat  of  induction  currents  on  any 
tendency  to  vary  the  magnetic  lines  of  force  threaded 
through  it. 

Near  the  coil  is  an  armature  (H).  made  of  soft 
iron  and  preferably  laminated.  It  has  bent  end  por- 
tions extending  along  near  the  corners  of  the  core. 
The  middle  portion  of  the  armature  passes  through 
an  open  coil  or  solenoid  in  series  with  the  coils  (F^ 
and  the  arc.  There  is  room  inside  the  coil  for  the 
armature  to  have  considerable  play,  the  armature 
being  mounted  on  a  frame,  suitably  pivoted  to 
the  frame  of  the  lamp  and  movable  up  and  down. 
To  partly  balance  the  weight  of  the  armature  frame. 
a   coiled   spring  is   attached   to   it  and    to  the  lamp 
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frame,  preferably  adjustable  by  means  of  a  screw  and 
nut.  A  link  connects  the  armature  frame  with  the 
pivoted  dog  clutch  (N)  of  the  lamp^  which  grips  and 
lifts  the  carbon  when  raised. 

The  operation  is  as  follows :  The  passage  of  the 
current  through  the  coils  (F)  magnetizes  the  core 
(E),  upon  which  the  coils  are  mounted,  the  polariza- 
tion being  in  one  direction  through  the  core.  Any 
variation  of  this  magnetic  flux  sets  up  strong  opposing 
currents  in  the  closed  band  (G)  and  produces  free 
poles  at  (e^)  north  and  south,  respectively,  at  any 
one  time,  but  reversed  in  relation  to  that  due  to  the 
coils  (F).  The  effect  of  the  coil  (I)  upon  the  arma- 
ture (H)  is  to-polarize  it  and  cause  it  to  attract  itself 
toward  the  iron  core  (E).  If  the  current  in  the 
coils  (F)  is  stable,  then  this  attraction  is  uninflu- 
enced by  the  magnetism  of  the  core  itself,  provided 
such  magnetism  be  well  below  saturation.  The  arc 
is  therefore  struck  by  the  attraction  of  the  armature 
upward,  due  to  its  magnetization  by  the  coil  (I). 
If  the  arc  becomes  too  long  and  begins  the  process 
of  rupturing,  the  current  is  weakened,  and  the  mag- 
netizi'ng  effect  of  the  coil  on  the  armature  is  lessened, 
so  that  the  armature  drops  and  releases  the  clutch. 
This  result  is  hastened  by  the  interoperation  of  the 
coils  (F)  and  the  closed  band  (G),  as  follows: 
When  the  current  begins  to  die  away,  the  self-induc- 
tion of  the  coils  (F)  sets  up  an  electromotive  force, 
assisting  the  line  current  and  tending  to  maintain 
the  arc,  but  at  the  same  time  the  magnetic  flux  in 
the  core  (E)  will  fall.  This  fluctuation  in  the  field 
of  force  in  which  the  closed  coil  (G)  is  located  sets 
up  a  current  in  the  coil  which  tends  to  oppose  the 
fall  of  magnetic  flux  in  the  core.  The  consequence 
is  that  free  magnetism  operates  upon  the  horizontal 
member  (e')  of  the  core,  forming  poles  at  the  points 
(e^)  similar  in  polarity  to  the  armature  (H),  which 
will  therefore  be  repelled.  Consequently  the  action 
of  the  armature  in  shortening  the  arc  to  prevent  rup- 
ture is  prompt  and  rapid.  If,  on  the  other  hand,  the 
arc  is  too  short,  and  the  current  rises  rapidly,  the 
armature  is  lifted  higher,  but  the  self-induction  of  the 
coils  again  opposes  a  counter-electromotive  force 
tending  to  cut  down  the  line  current.  The  magnetic 
flux  in  the  core  will  increase,  however,  setting  up  a 
counter  current  in  the  coil  (G),  which  tends  to 
polarize  the  member  (e')  of  the  core  (E)  insuch 
manner  as  to  attract  the  armature  (H),  thus  assisting 
it  to  lengthen  the  arc. 

The  shape  of  the  poles  (h)  with  respect  to  the 
core  (E)  is  such  that  the  magnetic  pull  with  a  given 
current  is  substantially  uniform  in  all  positions  of 
the  armature  or  sufficiently  so  not  to  interfere  with 
the  operation   of  the  lamp. 

It  appears  from  the  foregoing  description  that  there 
are  three  factors  which  operate  to  insure  a  stable 
arc:  Fir.st,  the  self-induction  of  the  coils  (F),  tend- 
ing to  oppose  any  change  in  line  current,  and  thus 
delay  the  change  in  the  arc  until  the  lamp  mechanism 
operates ;  second,  the  varying  magnetic  attraction  be- 
tween the  polarized  armature  (H)  and  the  iron  core 
(E),  and.  third,  the  polarizing  effect  of  the  closed 
coil  (G)  on  the  horizontal  member  (e')  of  the  core 
assisting  in  attracting  or  repelling  the  armature. 
Practical  tests  show  that  these  actions  occur  almost 
constantly,  so  that  the  readjustments  are  frequent 
and  rapid.  The  lag  in  the  current  due  to  the  self- 
induction  colls  (F)  Is  suflicient  to  give  the  solenoid 
(I)  and  the  closed  self-induction  coil  (G)  time  to 
shift  the  carbon  before  the  arc  ruptures.  To  this  enrl 
It  is  desirable  that  the  lever  (K)  and  armature  be  noc 
of  too  great  mass,  but  light  enough  to  move  freely 
and  promptly. 


"Electrification"    of    the    Northeastern 
Railway  in  England. 

[From  the  London  correspondent  of  the  Western  Electrician.] 
Considerable  interest  was  created  when,  in  the 
middle  of  the  year  1902,  the  Northeastern  Railway 
Company,  which  operates  some  important  lines  in 
the  northeast  of  England,  called  for  tenders  for 
converting  to  electric  traction  a  large  portion  of 
its  suburban  lines  around  Newcastle.  The  original 
specifications  included,  roughly,  four  miles  of  four- 
line  track,  35  miles  of  double  track  and  a  few  odd 
miles  of  single  line,  scattered  about  in  small  pieces 
at  various  points.  It  will  thus  be  seen  that  the  track 
to  be  converted  was  equivalent  to  some  go  miles 
of  single  road.  At  the  time  the  intentions  of  the 
directors  of  the  Northeastern  railway  were  made 
public,  the  Mersey  railway  had  already  been  taken 
in  hand  by  the  Westlnghouse  company,  so  that, 
strictly  speaking,  the  company  was  not  the  first  steam 
concern  in  Great  Britain  to  contemplate  changing 
its  mode  of  traction.  On  the  other  hand,  however, 
the  Mersey  railway  is  more  or  less  isolated,  so  far 
as  physical  intercommunication  with  other  companies 
Is  concerned,  so  that  the  Northeastern  company's 
policy  is  the  first  to  have  a  real  bearing  upon  the 
future  of  heavy  railroad  traveling  in  England. 

The  first  experiment  by  the  Northeastern  Railway 
Company,  as  will  be  seen  by  the  accompanjang  map, 
will  affect  only  the  suburban  lines  in  a  comparatively 
small  area,  for  the  company  has  many  more  miles 
of  track  running  both  north  and  south,  serving 
large  towns  and  cities  by  rails  which  It  owns  itself 
and  having  also  running  powers  over  lines  traveling 
to  the  extreme  south  on  the  one  hand,  and  to  Scot- 
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land  on  the  other.  But  it  Is  quite  obvious  that  the 
success  or  otherwise  of  the  application  of  electric 
traction  to  these  lines  will  dominate  the  attitude 
which  the  company  will  adopt  toward  Its  more  Im- 
portant network. 

First,  with  regard  to  the  track  construction :  The 
gauge,  of  course,  is  four  feet  S^  Inches,  the  standard 
all  over  the  country,  and  the  old  track  has  been 
reconstructed  with  rails  90  pounds  to  the  yard,  of 
the  bullheaded  type.  But  a  different  method  of 
constructing   and   arranging  the   conductor  or  third 
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steam  piping  will  by  this  means  be  saved.  The  pres- 
sure  of  the  steam  supplied  will  be  200  pounds  per 
square  inch,  superheated  by  150°  F.  A  condenser 
is  placed  directly  underneath  the  turbine. 

The  sub-stations  will  be  equipped  with  800-kilo- 
watt  rotary  converters,  and  in  order  to  cope  with 
the  anticipated  heavy  fluctuations  in  load,  they  have 
been  designed  to  work  without  sparking  with  an 
overload  of  100  per  cent,  for  10  minutes,  and  with 
momentary  overloads  of  200  per  cent.  The  trans- 
formers are  single  phase,  oil  insulated. 

The    cables    carrying   the   current   from   the   main 


MAP     SHOWING    (in    HEAVY    LINES)    ROUTES    OF    NORTHEASTERN    RAILWAY    TO    BE    ELECTRICALLY    OPERATED. 


rail  to  that  upon  the  Mersey  line  and  also  the  Met- 
ropolitan and  Metropolitan  District  companies'  lines 
in  London,  has  been  adopted.  But  one  conductor 
rail  has  been  laid.  This  is  of  high-conductivity 
steel,  VIgnoles  section,  weighing  80  pounds  to  the 
3'ard,  and  supported  upon  reconstructed  granite  in- 
sulators. The  height  of  the  conductor  rail  is  three 
inches  above  the  running  rail  and  It  is  three  feet 
11V2  inches  away  from  the  center  of  the  track  and 
outside  of  the  track  rail.  At  certain  points,  where 
there  may  be  foot-passenger  traffic  across  or  near 
the  line,  such  as  level  crossings,  this  conductor  rail 
is  protected  by  boards  bolted  on  either  side.  At 
other  places  no  protection  will  be  afforded  the  third 
rail,  but  there  will  be  facilities  for  readily  applying 
this    protection    at    any    desired    spot. 

The  company  will  not  own  a  power  house,  but 
the  Newcastle-upon-Tyne  Electric  Supply  Company 
has  arranged  to  erect  a  generating  station  at  Car- 
ville  (shown  on  the  map)  solely  for  the  supply  of 
these  lines,  and  to  distribute  the  current  to  five  sub- 
stations.    The  equipment  of  this  main  station,  which 


power  house  to  the  sub-stations,  and  which  will  be 
laid  solid  in  wooden  boxes  alongside  the  track,  are 
of  the  three-core  paper-insulated,  lead-covered  type. 
The  low-tension  distributing  cables  are  laid  in  stone- 
ware troughing. 

The  new  cars  are  shown  in  the  accompanying  il- 
lustration. They  have  been  constructed  by  the  com- 
pany's own  staff  at  its  headquarters  at  York.  It  is 
intended  to  adopt  as  the  normal  train  three  coaches, 
the  two  end  ones  being  motor  cars,  and  the  center 
one  a  trailer.  All  the  coaches  will  be  of  the 
corridor  or  American  type  and  lighted  electrically. 
Each  coach  will  be  carried  on  two  four-wheeled 
bogie  trucks,  and  the  two  motor  cars  will  carry  two 
150-horsepower  motors,  both  at  one  end  of  the 
coach.  Consequently,  drivers'  cabs  are  only  fitted 
at  one  end  of  the  motor  coaches,  although  arrange- 
ments have  been  made  whereby  the  train  could  be 
operated  from  either  end  of  the  motor  cars.  The 
system  of  multiple-unit  control  adopted  is  the  Thom- 
son-Houston or  Sprague,  the  details  of  which  are 
well  known  to  Americans.  Each  motor  car  is  fitted 
with  four  contact  shoes,  and  the  front  and  rear  sets 
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'electrification"    of    THE    NORTHEASTERN    RAILWAY    IN    ENGLAND, — THE    NEW    CARS.' 


is  as  yet  some  way  from  actual  completion,  will  at 
first  consist  of  one  2,000-kilowatt  Parsons  turbo- 
alternator,  of  the  revolving-field  t3'pe,  generating  al- 
ternating current  at  a  pressure  of  6,000  volts  and 
40  periods  per  second.  There  are  also  on  order  two 
similar  machines  of  3.500-kilowatt  capacity.  They 
will  run  condensing.  The  current  will  be  trans- 
mitted to  the  five  sub-stations  at  Pandon  Dene, 
Wallsend,  CuUercoats.  Benton  and  Kenton,  where  it 
will  be  transformed  into  continuous  current  at  600 
volts,  which  Is  the  pressure  which  will  be  supplied 
to  the  working  conductor.  Babcock  &  Wilcox  will 
supply  the  boilers  for  the  main  generating  sets.  A 
departure  has  been  made  In  connection  with  the 
boiler  arrangements,  each  turbine  having  a  separate 
range  of  boilers,  at  right  angles  to  the  engine  room, 
and  every  two  such  ranges  will  constitute  a  boiler 
house,    centrally    fired.     A    considerable    amount    of 


of  these  shoes  are  so  connected  that  contact  is  main- 
tained by  one  set  or  the  other  when  passing  over 
those  portions  of  the  track  where  the  third  rail  is 
broken,  such  as  crossings,  junctions,  etc.  It  is  esti- 
mated that  50  motor  cars  and  50  trailers  will  be 
required  for  the  purpose  of  the  lines  now  being 
converted,  in  addition  to  which  there  will  be  a  couple 
of  electric  locomotives  in  use  lor  freight  traffic  The 
seating  capacity  of  the  trailer  cars  will  be  70  pas- 
sengers and  of  the  motor  cars  68  each.  The  average 
speed  of  the  trains  is  reckoned  at  22  miles  an  hour, 
and  a  few  expresses  will  be  put  on  at  3s  miles  an 
hour. 

In  brief,  these  are  the  details  of  the  scheme.  A 
number  of  trial  trips  have  been  made  upon  the  lines, 
current  having  been  supplied  from  the  Wallsend 
power  station  of  the  Newcastle-upon-Tyne  Electric 
S  upply    Company.  G- 


WESTERN     ELECTRICIAN 


ALTERNATINQ=CURRENT  WORKING. 


By  W.  B.  Gump,  Asso.  Mem.  A.  I.  E.  E. 
Part  I. 


Fundamental  Properties. 

The  phenomena  attending  tlie  flow  of  an  alternat- 
ing current  are  more  complex  than  those  of  a  con- 
tinuous current  for  several  reasons.  In  the  first 
place,  an  alternating  electromotive  force  is  con- 
tinually changing  in  value,  first  rising  from  zero 
to  maximum,  then  diminishing  to  zero;  reversing, 
again  rising  to  maximum  in  the  opposite  direction, 
and  again  diminishing  to  zero.  The  current  pro- 
duced by  this  electromotive  force  must  consequently 
be  variable.  The  curves  representing  voltage  and 
current,  respectively,  may  or  may  not  be  sine  curves, 
depending  upon  the  generator.  Furthermore,  the 
current  may  not  be  in  phase  with  the  impressed 
electromotive  force  producing  it,  which  further  com- 
plicates matters. 

The  continuous  or  direct  current,  which  evolves 
from  a  commutator,  is  represented  practically  by  a 
straight  line,  being  a  constant  quantity,  and  may  be 
measured  and  computed  readily  and  accurately. 

From  these  facts  it  may  be  seen  that  the  alter- 
nating current,  by  reason  of  its  variable  quantities, 
must  be  dealt  with  by  methods  less  simple  than 
those  of  direct  current.  It  should  not,  however,  be 
inferred  from  the  latter  statement  that  an  alternating 
current  cannot  be  analyzed.  It  is  not  only  capable 
of  analysis,  but  in  the  great  majority  of  cases  it 
can  be  computed  with  accuracy  and  by  means  of 
formulas    surprisingly    simple. 

It  will  be  well  first  to  consider  the  ideal  simple 
dynamo,  which  is  represented  in  Fig.  i.  Suppose  a 
single  loop  of  wire  (WX)  to  turn  in  the  direction 
indicated  by  the  arrow,  i.  e.,  the  same  as  a  right- 
handed  screw.  The  loop  will  cut  lines  for  force  in 
the  field  between  the  poles  (N)  and  (S),  and  a 
current  will  be  set  up  in  the  conductor.  The  direc- 
tion tlie  current  will  flow  will  be  away  from  the 
observer  in  the  top  wire  of  the  loop,  and  toward 
him  in  the  bottom  wire.  Now  suppose  each  end  of 
the  loop  to  be  connected  to  a  slip  ring,  insulated 
from  the  shaft,  and  leading  to  an  outside  circuit,  as 


FIG.    2.       CURVES  OF  ELECTROMOTIVE  FORCE  AND  CORRENT. 

shown.  As  the  loop  continues  to  revolve  the  rate 
of  cutting  the  lines  of  force  will  increase  as  the 
Ipop  approaches  a  horizontal  position,  and  hence 
the  electromotive  force  will  increase,  the  maximum 
positive  value  being  reached  when  the  loop  is  in  a 
horizontal  position.  This  is  obvious,  from  the  fact 
that  the  rate  of  cutting  lines  of  force  varies  with 
the  sine  of  the  angle  from  the  vertical  position. 
Considering  the  current  shown  as  being  purely  non- 
inductive,  the  current  will  rise  and  fall  with  the 
electromotive  force  and  the  current  curve  will  be 
represented  by  a  sine  wave  (C)  in  phase  with  the 
electromotive  force,  as  shown  in  Fig.  2.  Thus  we 
have  an  alternating  current  in  its  simplest  form. 
The  curve  shown  in  the  figure  shows  one  complete 
cycle,  from  o°  to  180"  being  termed  an  alternation 
In  practice  an  alternating  current '  is  said  to  haVe 
a  certain  number  of  ''cycles  per  second,"  or  "alterna- 
tions per  minute." 

Phase. 

The  term  "phase"  denotes  the  relative  position  of 
a  current  with  respect  to  the  electromotive  force 
producing  it,  or  the  relative  position  between  two 
or  more  currents  or  electromotive  forces,  respectively, 
to  each  other.  In  an  alternating-current  circuit 
having  no  inductive  disturbances,  such  as  iron  in 
the  circuit,  the  current  will  rise  and  fall  in  exact 
unison  with  the  electromotive  force,  as  was  shown 
in  the  foregoing.  If,  however,  the  circuit  is  in- 
ductive, the  current  will  lag  behind  or  be  "out  of 
phase"  with  the  electromotive  foi'ce  by  a  certain 
angle,  called  the  "angle  of  lag."  Such  a  condition 
is  shown  in  Fig.  3,  where,  as  before,  (E)  repre- 
sents the  voltage,  while  (C)  is  the  current  which 
lags  behind  the  electromotive  force  by  an  angle     9. 

An  alternator  arranged  to  generate  two  electro- 
motive forces  at  90"  apart  is  said  to  be  two-phase 
or  quarter-phase.  Two-phase  electromotive-force 
curves   are   shown    in    Fig.   4.     They  are   practically 


separate  circuits,  although  generated  from  one  ma- 
chine. They  may  be  transmitted  over  four  wires  or 
three  wires.  In  the  latter  case  one  wire  is  used 
as  a  common  wire — or  common  retux-n — for  both 
currents.  A  three-phase  system  is  shown  in  Fig.  5. 
On  this  there  are  three  currents  set  up,  their  phase 
displacement  being  120°.  Three-phase  transmission 
involves  three  currents ;  hence  it  involves  three  suc- 
cessive single-phase  currents,  which  are  practically 
the  same  as  separate  circuits.  Only  three  conductors 
are  necessary,  however,  since  the  sum  of  the  three 


FIG.     I.       DIAGRAM    OF    SIMPLE    DYNAMO. 

current  values  at  anj'  instant  is  equal  to  zero.     There- 
fore the  three  return  wires  are  not  necessary. 

AVER.\GE    AND     EFFECTIVE    VaLUES      OF     AlTERNATINC 

Current. 

It  is  important  to  note  the  difference  between  the 
average  and  the  effective  values  of  an  alternating 
current,  since  it  is  the  latter  value  (a  certain  ratio 
to  the  average)  which  is  recorded  on  commercial 
measuring  instruments.  Let  it  be  understood  that 
while  an  alternating-current '  curve  may  not  neces- 
sarily be  a  sinusoid,  as  will  be  shown  later,  we  shall 
make  all  calculations  and  analyses  from  the  sine 
curve.  On  many  generators,  such  as  the  Niagara 
machines,  the  wave  form  is  so  close  to  a  sine  curve 
that  the  inaccuracy  resulting  from  its  slight  deviation 
from  a  perfect  sine   curve   is   extremely  small. 

Let  us  now  consider  several  features  concerning 
the  sine  curve  which  are  of  the  greatest  importance 
in  connection  with  the  design  and  calculations  of 
alternating-current  apparatus.  Observing  Fig.  6, 
which  shows  one  lobe  of  a  sinusoid,  It  will  be  evi- 
dent that,  in  order  to  arrive  at  an  average  value 
of  the  current,  the  area  of  the  lobe  must  be  divided 


FIG.    3.      DIAGRAM    SHOWING    ANGLE    OF    LAG. 

by  the   length  -  which  =  180°.     The    result  will    be 
the  true  average  of  all  the  ordinates  composing  the 
curve. 
Therefore, 

^         Area 


Integrating  to 
get  the  area:  C  = 


Jo  C'  '■"■ 


eae 


c  I 

c 


=  ?Lr_cos.  i8o°l" 
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in  which  C  is  the  maximum  current.  The  "effective 
value" — that  is,  the  value  producing  the  same  heating 
effect  as  a  continuous  current — is  not  the  average, 
but  is  a  fraction  of  the  maximum  a  little  above  the 
average,  as  will  be  shown.  The  heat  produced,  and' 
hence  the  effective  energy,  is  proportional  to  the 
square  of  the  current,  .so  that  the  average  of  the 
heating  values  of  all  of  the  ordinates  would  be  the 
square  root  of  the  average  of  all  the  ordinates  squared. 
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In  other  words,  this  value  is  equal  to  the  square  root 
of  the  mean  of  the  squares  of  all  the  ordinates,  taken 
separately.  It  is  generally  termed  the  "square  root  of 
the  mean  square"  value. 

Since  it  is  of  great  importance  to  have  this  value 
well  fixed  in  mind,  its  derivation  should  be  shown. 
For  the  sake  of  those  not  familiar  with  the  expres- 
sions used  in  calculus  a  trigonometric  demonstra- 
tion will  be  given,  which  will  be  made  as  clear  as 
possible.  In  Fig.  7  suppose  OB  to  generate  a  sinu- 
soid, starting  from  0°  on  OS,  and  revolving  in  the 
direction  indicated  by  the  arrow.  First,  from  ge- 
ometry, 

AB  -}-  OA  =OB 

But  aTb  =  sin.  e 

and  O  A  =  cos.  0 
Therefore,  with  OB  as  a  unit  radius, 

A~B  -f  ijA  =  I 
and  sin."  0  -j-  cos. -9  =  i 
Now  siir  0  and  cos", 6  respectivelj',  pass  through  the 
same  series  of  values;  therefore,  their  average  values, 
respectively,  will  be  equal,  so  that 
Av.  sin."  0  =  Av.  cos.-  0 
Av.  sin.-  0  -f-  Av.  COS.-  0  =  i 
from  which  2  Av.  sin.-  0  :=  i 

Av.  sin.-  0  =    _ 

sin.     0  =    a/—  =  -r= 

=  -707  X  Mdx.  Value. 
This  is  true  of  both  electromotive  force  and  cur- 
rent, since  they  both  follow  the  sine  law.  The  value 
just  derived  (.707)  is  generally  referred  to  as  the 
"square  root  of  mean  square"  value,  or  written 
V  mean  square. 


FIG.    4.       TWO-PHASE    ELECTROMOTIVE-FORCE    CURVES 

It  is  often  necessary  to  refer  to  the  maximum 
value.  This  is  the  case  when  computing  dielectric 
strength  of  insulation,  since  it  is  the  maximum  value 
which  is  effective  in  breaking  down  insulation.  A 
good  many  transmission  lines  are  computed  with 
regard  to  the  maximum  rather  than  the  V  mean  square 
value.  The  ratio  of  the  V  mean  square  to  average 
electromotive  force  is  known  as  the  "form  factor" 
and  with  the  sine  curve  is  i.n. 

Since 
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when   E  .    =   Max.  e.  m.  f. 
As  stated  in  the  foregoing,  very  few,  if  any,  ma- 
chines give  a  perfect  sine  wave,  but  the  form  factor 
I. II  may  be  used  in  computations  without  materially 
affecting  the  results. 

Inductance. 

It  was  shown  that  when  a  conductor  is  moved 
through  a  magnetic  field  so  as  to  cut  lines  of  force 
a  current  is  set  up  in  the  conductor,  the  value  of 
this  current  being  proportional  to  the  rate  of  cutting. 
It  is  equally  true  that  the  conductor  can  remain 
stationary,  and  the  field  change.  To  demonstrate 
this,  suppose  that  in  Fig.  i  the  loop  remain  fixed  in 
the  vertical  position  shown.  Then  let  an  alternating 
field  be  caused  to  surge  between  (N)  and  (S),  al- 
ternately changing  the  direction  of  the  lines  of  force. 
The  poles,  of  course,  will  not  remain  as  shown,  but 
will  alternate  with  the  flux. 

A  current  will  be  caused  to  flow  in  the  conductor, 
the  relative  position  of  the  conductor^  with  regard 
to  the  field  being  exactly  the  same  as  if  the  field 
were  stationary  and  the  conductor  revolved,  as  for- 
merly. It  is  therefore  apparent  that  changing  the 
number  of  magnetic  lines  in  the  neighborhood  of 
the  conductor  causes  current  to  flow  while  this 
change  is  taking  place.  When  the  ends  of  such  a 
conductor  are  not  joined  together,  or  connected  to 
outside  apparatus,  no  current  can  flow,  but  an  elec- 
tromotive force  is  set  up  which  causes  current  to 
flow   whenever   a   complete   circuit    is   made. 

The  converse  of  the  above  statement  is  true;  ihat 
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is.  when  a  current  flows,  a  magnetic  field  is  estab- 
lished around  the  conductor  carrying  the  current. 
In  order  to  analyze  this  phenomenon,  the  lines  of 
force  which  are  established  are  considered  as  cutting 
the  wire  which  thej"-  encircle,  on  being  created,  so 
that  if  in  Fig.  I  a  current  is  sent  through  the  loop 
a  field  will  be  established,  and  on  being  established 
will  thread  through  the  loop.  If  the  current  is 
stopped,  or  altered,  the  number  of  lines  threading 
the  coil  will  be  altered ;  hence  the  conductor  will  be 
cut  by  these  lines.  By  this  action  an  electromotive 
force  is  set  up  in  the  conductor,  tending  to  cause 
a  current  in  the  opposite  direction.  This  is  called  an 
electromotive  force  of  "self-induction."  The  magnetic 
field  produced  by  starting  the  flow  of  current  cuts  the 
conductor,  so  that  it  tends  to  stop  the  current  from 
flowing.  Stopping  the  current  causes  the  lines  to  pro- 
duce an  electromotive  force  which  tends  to  continue 
the  flow  of  current.  These  facts  make  it  evident  tliat 
the  electromotive  force  of  self-induction  is  one  which 
tends  to  prevent  a  change  in  the  value  of  the  current. 
The  greater  the  number  of  turns  in  the  loop,  or  coil. 
the  greater  will  be  the  self-induction.  The  electro- 
motive force  of  self-induction  is  proportional  to  the 
square  of  the  number  of  turns.  The  "coefficient  of 
self-induction"  is  that  constant  by  which  the  time 
rate  of  change  of  current  value  in  a  circuit  must  be 
multiplied,  to  give  the  electromotive  force  induced. 
This  coefficient  is  usually  denoted  by  L  and  is  10'' 
times  as  large  as  the  absolute  unit  of  inductance,  the 
latter  being  too  small  to  be  employed  in  comm.ercial 
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FIG.   5.       THREE-PHASE    ELECTROMOTIVE-FORCE    CURVES. 

calculations.  In  an  alternating-current  circuit  the 
inductance   is    expressed  by  the   equation 

I   =  2  TT  f  I. 

in  which  L  Is  constant  for  the  particular  circuit  con- 
sidered. F  is  the  frequency  in  cycles  per  second. 
The  coefficient  L  is  expressed  in  units,  called  henrys, 
and  the  inductance  (or  reactance)  in  ohms. 

From  a  study  of  the  foregoing  it  will  be  seen  that 
an  inductive  electromotive  force  tends  to  choke  the 
current  This  effect  is  greatly  augmented  when  there 
is  iron  in  the  path  of  the  magnetic  field,  as  will  be 
shown.  This  reactance,  together  with  the  ohmic  re- 
sistance (which  acts  at  go°  from  the  former),  pro- 
duces a  resultant  resistance  to  the  flow  of  current 
called  "impedance."  The  reactance  electromotive 
force,  as  just  stated,  acts  at  right  angles  to  the  re- 
sistance electromotive  force ;  therefore,  the  impedance 
is  equal  to  the  geometrical  sum  of  reactance  and  re- 
sistance. By  reactance  electromotive  force  and  re- 
sistance electromotive  force  is  meant  the  electro- 
motive forces,  respectively,  which  overcome  reactance 
and  resistance.  In  Fig.  8  let  the  base  of  the  right 
triangle  represent  the  resistance,  and,  assuming  the 
coefficient  of  self-induction  and  the  frequency  to  be 
known,  let  the  vertical  side  be  the  reactance,  2  tt  f  L 
These  quantities  are  represented  in  the  same  man- 
ner as  mechanical  forces,  and  hence  in  most  cases 
may  be   solved   graphically.     With   certain   problems 
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FIG.    6.       ALTERNATING-CURRENT    CALCULATION. 

involving  very  small  angles,  it  is  necessary  to  em- 
ploy an  analytical  method  of  treatment.  To  proceed 
with  the  explanation  of  Fig.  8;  we  see  that  the 
hypotenuse  of  the  right  triangle  is  the  resultant  of 
the  other  two  forces  and  represents  impedance  which 
^has  the  equation 

J  =  Vk-  +  {2  tt  f  L)= 

In  the  above  expression   and  in  the  expressions  to 
follow 

J  =:  impedance. 

R  =  ohmic    resistance. 

R'  =  reactance. 
It  was  stated  that  the  presence  of  inductance  caused 
an  angle  of  lag  0  between  the  electromotive  force  and 
current.     We   maj'   then    write   the    equation 


K 
Hence  when  the  reactance  and  resistance  are  known, 
the  angle  of  lag  may  be  computed. 
Capacity. 

Capacity    expresses    the    ratio    of   the    quantity    of 
electricity  charged  upon  a  dielectric,  to  the  difference 


FIG.    7.       ALTERNATING-CURRENT    CALCULATION. 

of    potential     caused    by    the    charge.     Algebraicallv 

Q 

~   V 
therefore  the  capacity  of  a  condenser  is  equal  to  the 
quantity  of  current  which  will  produce  a  difference 
of  potential  hetween  the  terminals  of  one  volt. 

The  practical  unit  of  capacity  is  the  farad.  A  con- 
denser which  has  jts  difference  of  potential  raised 
one  volt  by  one  coulomb  has  a  capacity  of  one 
farad.  It  must  be  remembered  that  one  coulomb  per 
second  is  one  ampere.  The  farad  is  lo— "  times  the 
absolute  unit,  and  is  too  large  a  unit  for  general 
work.     On  this  account  tiie  microfarad 


( farad  ) 

\  1,000,000  / 


has   come   into   general   use.     The   effect   of   capacity 


FIG.    8.       ALTERNATING-CURRENT   CALCULATION. 

in  a  circuit  is  opposite  to  the  effect  of  inductance,  and 
creates  a  negative  angle  of  lag,  causing  the  current 
to  precede  the  electromotive  force  producing  it.  The 
effects  of  inductance  and  capacity  will  both  be  taken 
up  more  in  detail  in  the  discussion  which  follows. 
[To  be  continued.] 


Multiplex  Telegraphy. 

Stephen  Dudley  Field  of  Stockbridge,  Mass.,  on 
March  s,  1903,  filed  an  application  for  a  patent  for 
a  system  of  multiplex  telegraphy,  the  essential  fea- 
ture of  which  was  a  tuned  reed  used  in  the  trans- 
mission of  the  signals.  Another  patent  has  been 
granted  Mr.  Field,  dated  March  29,  1904,  relating  to 
certain  improvements  on  the  previous  invention. 
By  consulting  the  accompanying  diagram  the  follow- 
ing description  of  the  completed  apparatus  will  be 
made  cleAr. 

A  key  (i)  is  used  to  actuate  a  line  battery  (2) 
and  battery  resistance  (3).  first' one  and  then  the 
other  being  cut  into  line.  The  currents,  from  this  key 
pass  the  coils  of  an  ordinary  differentially  wound 
Morse  relay  (4)  in  the  ordinary  duplex  manner.  Be- 
tween the  relay  and  the  key  is  interposed  an  inductive 
device  (5),  in  which  two  independent  windings  are 
associated  on  the  same  core  and  are  connected  re- 
versely to  each  other.  Each  of  these  windings  is  in 
connection  with  a  vibratory  reed  (6)  and  (7),  re- 
spectively, and  its  contacts,  while  each  reed  is  tuned 
to  a  different  rate  of  vibration.  After  passing  tile 
Morse  relay  the  line  and  equating  circuits  pass  the 
windings  of  a  differentially  w^ound  retardation  coil 
(8),  after  which  they  divide,  the  line  circuit  (9)  pass- 
ing the  coils  of  a  tone  receiver  (10)  equipped  with  two 
reeds  (11)  and  (12).  The  coils  of  the  tone  receiver 
are  in  parallel  and  reversed  to  each  other.  The  equat- 
ing-circuit  branch  (13)  goes  to  the  rheostat  (R)  and 
earth  in  the  usual  manner.  Midw'ay  on  the  windings 
of  the  tone  receiver  is  a  leak  or  tap  (14),  which  leads 
through  a  condenser  (15")  to  a  point  distant  from  the 
line  terminal  of  the  rheostat  sufficient  to  compensate 
for  the  resistance  of  one  of  the  coils  (10)  of  the 
receiver.     This   makes   the  tapped  point  of  the  coil 


287 

neutral  to  outgoing  currents,  since  the  disturbance 
introduced  by  the  first  half  of  the  coil  is  compensated 
for  by  that  portion  of  the  resistance  of  the  rheostat 
cut  off  by  the  tap  circuit.  The  rheostat  employed 
is  of  peculiar  arrangement.  It  consists  of  a  series 
of  coils  of  equal  value  bridged  by  a  blade-spring 
switch  in  such  a  manner  that  a  balance  can  be 
obtained  by  a  single  movement.  The  condenser  (16) 
is  of  the  divided  type  and  is  adjusted  to  the  hne  at 
its^  maximum  of  static  capacity,  after  which  it  re- 
quires little  further  attention.  In  order  to  arrive  at 
a  correct  understanding  of  this  arrangement,  it  must 
be  borne  in  mind  that  the  static  of  a  line  never  varies. 
Changes  in  the  rate  of  leakage  by  carrying  off  more 
or  less  of  the  static  charge  renders  an  adjustment 
for  static  capacity  necessary.  Hence  the  rheostat  is 
constructed  so  that  conditions  due  to  leakage  on 
the  line  can  be  reproduced  with  respect  to  the  equat- 
ing condenser  by  permitting  more  or  less  leakage 
around  the  condenser.  Consequently  the  apparent  ca- 
pacity of  the  condenser  is  altered  in  a  manner  very 
similar  to  that  experienced  on  the  line  when  leakage 
occurs.  Lowering  the  resistance  to  compensate  for 
line  leakage  at  the  same  time  increases  the  leakage 
to  which  the  condensers  are  subjected. 

It  will  be  seen  that  outgoing  straight  currents  arc 
balanced  in  practically  the  usual  manner.  Incoming 
Morse  currents  pass  the  coils  as  usual.  The  quick- 
harmonic  vibrations,  however,  are  choked  by  the  im- 
pedance coil  (8)  and  mostly  pass  through  but  one 
coil  of  the  vibratory  receiver  magnet  and  thence  to 
earth  via  the  condenser  tap  circuit  and  rheostat.  A 
condenser  (17)  is  placed  between  both  branches  of 
the  circuit  at  a  point  between  the  retardation  coil  and 
relay.  This  condenser  serves  to  equalize  whatever 
vibratory  impulses  pass  the  retardation  coil  (8)  and 
equilibrate  them  through  both  branches  of  the  relay. 

Coming  now  to  the  tone  transmitters,  (N)    (S)  is 
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a  Strong  magnet,  between  the  laminated  poles  of 
which  a  coreless  coil  (A)  vibrates  freely.  The  coil 
is  attached  to  a  tuned  reed  (6),  the  rate  of  which 
is  governed  by  varying  its  point  of  .suspension  by 
means  of  the  screw  (c)  acting  on  the  clamp  (d). 
The  coil  gives  motion  to  the  reed  (6)  by  virtue  of 
the  energy  derived  from  the  battery  (e).  The  reed 
may  be  set  in  motion  by  hand  or  mechanically.  When 
the  insulated  blade  spring  (h)  collides  with  contact 
(f),  the  condenser  (i)  receives  a  charge  which,  pass- 
ing around  the  convolutions  of  coil  (A),  impels  the 
same,  with  the  attached  reed,  in  the  direction  of  con- 
tact (f).  In  other  words,  the  coil  is  sucked  in.  This 
condenser  charge,  however,  is  but  of  an  instant's 
duration.  It  results,  in  a  blow  or  snap  to  the  reed, 
leaving  the  same  free  to  start  on  its  return  excursion 
on  the  completion  of  its  stroke.  Upon  the  return 
stroke  of  the  reed  contact  (g)  collides  with  blade 
spring  (h),  thus  giving  a  path  for  the  discharge  of 
the  condenser.  The  discharge  passing  coil  (A)  re- 
sults in  an  outward  impetus  to  the  reed  (6).  Thus 
the  reed  is  continuously  operated  by  a  series  of  mi- 
nute impulses  of  fixed  and  determined  value  im- 
parted at  the  instant  when  the  fork  is  occupying  its 
'"zero   displacement." 

It  is  a  law  of  automatically  vibrated  pendulums 
or  reeds  that  to  secure  absolute  uniformity  of  move- 
ment the  actuating  force  must  be  applied  at  the  pre- 
cise moment  when  the  fork,  pendidum,  or  string  is 
passing  through  the  point  of  zero  displacement. 
To  obtain  this  effect  through  the  agency  of  electro- 
n:agnets  is  extremely  difficult.  A  coil  of  the  char- 
acter described,  cutting  the  lines  of  force  of  a  power- 
ful magnet,  the  poles  of  which  are  carefully  lam- 
inated, possesses  all  the  necessary  qualifications  for 
exact  work,  and  such  a  coil  can,  through  the 
agency  of  the  condenser  circuit,  be  made  to  deliver 
its  torque  to  a  vibrating  agent  at  practically  anj'  de- 
sired point  in  the  arc  of  its  vibration. 

Referring  again  to  the  core  (5)  and  its  association 
with  both  reeds,  it  will  be  seen  that  the  closure  of 
either  finger  key  (o)  (p)  will  send  induced  currents 
to  line.  For  instance,  (o)  being  closed,  will  alter- 
nately energize  the  two  halves  of  the  divided  coil 
(iS)  through  battery  (q)  and  contacts  (20)  and 
(21),  the  currents  induced  in  the  opposite  half  each 
time  being  relied  upon  to  produce  the  signal  at  the 
distant  station.  Likewise  coil  (19)  will  operate  under 
the  control  of  key  (p). 

The  Hartlepool  (England)  Electric  Tramways 
Companj'  has  built  for  its  own  use  a  double-deck 
electric  car  having  seats  for  S4  passengers — half  in- 
side and  half  outside.  The  body  of  the  car  was 
made  from  two  obsolete  car  bodies,  and  the  total  cost, 
exclusive  of  the  trucks,  was  S700. 


Single    versus    Multiphase     Generators 
in   Alternating-current    Rail- 
way Work. 

By   W.   a.    Blanck. 

The  present  great  interest  in  the  development  of 
alternating-current  railways  makes  most  timely  some 
considerations  as  to  the  selection  of  the  generators 
delivering  the  energy  to  the  system,  particularlj' 
the  choice  between  single  and  multiphase  machines. 
If  the  road  to  be  equipped  with  the  alternating- 
current  system  takes  its  current  from  a  power  house 
in  which  polyphase  apparatus  is  already  installed,  it 
would  be  natural  to  supply  the  various  sections  of 
the  line  from  the  different  phases  of  the  generators. 
'However,  in  the  case  of  an  entirely  new  installation 
the  use  of  single-phase  generators  may  be  more  ad- 
vantageous, notwithstanding  the  greater  cost  of  the 
single-phase  as  compared  to  the  multiphase  gener- 
ator of  equal  capacity.  Some  of  the  relative  merits 
of  the  two   sj^stems   will  now   be   considered. 

For  the  purpose  of  discussion,  three  typical  cases 
have  been  chosen,  represented  by  Figs,  i,  2  and  3 
of  the  accompanying  diagrams.  In  each  case,  20.- 
ooo-volt  generators  are  assumed  to  feed  directly 
into  the  high-tension  bus  bars,  thus  simplifying  the 
diagrams  by  the  omission  of  the  step-up  transform- 
ers. High-tension  switches  connect  the  bus  bars 
to  the  transmission  lines  leading  to  the  stated  sub- 
stations.    In  the  sub-stations  are  installed  the  step- 
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the  full  static  strain  of  the  impressed  voltage.  This 
'vill  call  for  somewhat  greater  care  in  insulation 
of  the  transformers  and  will  continuously  subject 
the  insulators  of  the  transmission  line  to  a  higher 
strain. 

The  decreased  number  of  insulators,  with  the  cor- 
responding decrease  in  points  at  which  failure  can 
occur,  tends  to  counterbalance  the  somewhat  more 
rigorous    requirements. 

Should  it  transpire  that  one  line  is  grounded  in  the 
case  of  Fig.  i,  the  system  can  still  be  operated  during 
such  time  as  repairs  can  be  made,  while  in  the  case 
of  Fig.  lA  such  a  failure  would  necessitate  the 
shijtting  down  of  that  particular  transmission  line. 
This  condition,  however,  is  exactly  analogous  to 
that  of  a  three-phase  system,  now  so  generally  op- 
erated with  a  grounded  neutral. 

When  the  system  depicted  in  Fig.  i  is  in  normal 
operation,  the  adjacent  sections  are  at  the  same 
potential  and  the  section  insulators  are  subjected 
to  no  strain  whatsoever,  while  if  one  section  is 
shut  down  the  insulator  will  have  to  withstand 
the   full   trolley  potential   of  3,000  volts. 

Should  any  one  section  of  the  transmission  line 
or  any  one  sub-station  be  put  out  of  commission,  it 
is  possible,  by  use  of  the  jumpers  mentioned  above, 
to  feed  the  disabled  trolley  section  from  each  of 
the  adjacent  sections,  thus  maintaining  service  with- 
out excessive  drop. 
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Considering  now  the  case  in  Fig.  3,  the  application 
of  three-phase  generators  to  the  single-phase  system 
is  shown.  This  arrangement  is  best  adapted  to  a 
railroad  system  consisting  of  main  line  and  branch, 
with  the  power  house  located  at  the  junction,  since 
it  will  then  be  possible  to  feed  the  sections  without 
necessarj^  overlapping  of  the  transmission  lines. 
Again,  similar  relations  hold  between  Fig.  3  and 
Fig.  3A  as  between  Fig.  i  and  Fig.  lA,  so  far  as 
the  saving  in  switches,  copper  and  insulators  and 
the  static  strains  are   concerned. 

The  insulators  separating  sections  fed  by  different 
phases  have  to  withstand  5,200  volts,  as  compared 
with  the  4,200  volts  in  the  case  of  Fig.  2.  The  same 
limitation  in  feeding  any  section  of  the  trolley  from 
its  adjacent  section  in  case  of  a  disabled  transmis- 
sion line  holds  as  in  Fig.  2.  So  far  as  available 
generator  capacity  for  any  section  is  concerned,  the 
two  cases  are  materially  different.  In  the  case  of 
Fig.  3.  due  to  the  delta  connection,  it  is  possible 
to  utilize  66  per  cent,  of  the  generator  capacity  on 
any  section,  whereas  in  Fig.  3A,  with  the  star 
connection,  only  33  per  cent,  of  the  generator  capac- 
ity is  available  on  any  one  section. 

It  is  evident  that  on  account  of  the  high  poten- 
tials, section  insulators  must  be  of  considerably 
greater  length  than  those  now  used  on  the  low- 
voltage  trolleys  of  approximately  from  four  to  six 
feet  in  length.  This  will  have  a  very  appreciable 
effect  on  the  lights  when  the  car  passes  the  section 
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Fig.  I.  Fig.  I  A. 

Fig.  2.  Fig.  2  A. 

Fig.  3.  Fig.  3  A. 
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down  transformers,  with  primaries  connected  to  the 
transmission  line  by  high-tension  switches.  Single- 
pole  switches  are  inserted  betw-een  one  side  of  the 
3,oco-volt  secondaries  and  the  trolley  wire,  while 
the  other  side  and  the  transformer  case  are  tied  to 
the  rail.  The  power  house  is  located  at  the  center 
of  the  line,  which  is  divided  into  sections  as  the 
case  may  determine.  These  sections  are  separated 
by  suitable  insulators,  and  arrangements  are  pro- 
vided for  readily  connecting  them  by  jumpers,  in 
case  of  emergency.  A  simplification  of  these  cases 
is  also  shown  in  corresponding  diagrams  designated 
Fig.  lA,  Fig.  2A  and  Fig.  3A.  This  is  accomplished 
by  using  the  rail  as  a  common  return  for  both  pri- 
mary and  secondary  circuits.  It  will  be  noted  that 
in  case  this  is  done  with  the  three-phase  generators 
34,000  volts  must  be  delivered  to  the  bus  bars  in 
order  to  maintain  20,000  volts  between  the  trans- 
mission  line   and   the   grounded   neutral. 

In  the  case  of  Fig.  i,  using  a  single-phase  system, 
it  is  necessary  to  install  double-pole  switches  on 
the  transmission  line,  both  in  the  power  house  and 
sub-station.  Normally,  the  static  strain  between  the 
transmission  line  and  ground  will  be  half  of  the 
impressed  voltage.  In  the  case  of  Fig.  lA,  with 
a  single  transmission  line,  it  is  only  necessary  to 
use  single-pole  switches  in  all  primary  circuits,  thus 
effecting  a  very  material  saving  in  the  expense  of 
high-tension  switches,  as  well  as  the  saving  of  50 
per  cent,  in  transmission-line  copper  and  insulators. 
It  will  be  noted,  however,  that  this  arrangement  sub- 
jects  the   transmission   system   and   transformers   to 


A  very  important  feature  in  the  operation  of  this 
system  is  the  fact  that  the  full  generator  capacity 
is  availale  at  any  point  on  the  system,  thus  making 
it  possible  to  take  care  of  any  unbalance  in  the 
distribution  of  the  load,  due  to  the  congestion  of 
traffic  at  any  point  of  the  system. 

In  the  case  shown  in  Fig.  2  the  use  of  two-phase 
generators  is  considered.  This  will  be  most  ad- 
vantageous when  applied  to  a  system  consisting  of 
a  single  line  with  the  power  house  located  at  the 
center.  Current  will  be  supplied  to  one  end  of  the 
system  from  one  phase  of  the  generators  while 
the  second  phase   feeds   the   other   end. 

In  comparing  Fig.  2  and  Fig.  2.'\,  the  conditions 
are  exactly  similar  to  those  of  Fig.  i  and  Fig.  lA,  so 
far  as  the  saving  in  switches,  copper  and  insulators 
and  the  static  strains  are  concerned.  However,  a 
noticeable  difference  exists  so  far  as  operation  is 
concerned.  Since  the  adjacent  sections  are  fed  by 
different  phases,  the  section  insulator  must  stand  4,200 
volts  when  in  normal  operation.  In  case  one  section 
of  the  transmitting  system  is  disabled,  current  can 
be  supplied  by  means  of  jumpers  only  from  the 
adjacent  sections  supplied  by  the  same  phase,  which 
will  result  in  double  the  drop  due  to  similar  oc- 
currence in  Fig.   I. 

Since  the  section  of  the  system  fed  by  the  different 
phases  must  be  entirely  separated,  this  arrangement 
does  not  provide  for  an  unbalance  in  load  so  well 
as  that  of  Fig.  i.  In  fact,  only  50  per  cent  of  the 
generator  capacity  is  available  on  either  section — a 
point  of  considerable  importance  in  practical  opera- 
tion. 


insulator,  as  well  as  presenting  the  difficulty  in  start- 
ing which  would  arise  should  the  car  come  to  rest 
under  the  insulator.  Moreover,  the  arcing  due  to 
the  interruption  of  the  current  with  the  high-volt- 
age trolley  is  apt  to  prove  serious. 

All  of  these  difficulties  can  be  overcome  in  the 
case  shown  in  Fig.  i  by  the  use  of  two  trolley  bows, 
one  mounted  over  each  truck  of  the  car.  Since 
these  will  more  than  span  the  section  insulator,  the 
current  will  not  be  interrupted,  thus  materially  im- 
proving the  operation  of  the  system. 

This  arrangement  with  the  two  bows  can  only 
be  applied  in  the  arrangement  shown  in  Fig.  i,  as 
in  the  cases  of  Fig.  2  and  Fig.  3  it  would  not  be 
permissible  to  short-circuit  two  sections  fed  by  dif- 
ferent phases,  which  leaves  the  latter  cases  subject 
to  the  difficulties  above  mentioned. 

A  metallic-circuit  telephone  system  installed  on  the 
same  poles  as  the  grounded  high-tension  line  will 
be  subjected  to  higher  static  strain  and  greater 
inductive  action  than  in  the  case  of  the  ordinary 
transmission  line.  The  effect  of  induction  can  be 
overcome  by  frequent  transposition  of  the  telephone 
wires.  To  guard  against  shocks  due  to  static  strains, 
care  must  be  taken  to  provide  perfect  insulation 
for  the  telephone  instruments,  as  well  as  for  the 
person  using  the  telephone. 

From  the  foregoing  discussion,  it  appears  that 
it  will  be  entirely  possible  to  use  two  and  three  " 
phase  generators  now  installed  to  furnish  power 
for  single-phase  systems,  but  that  the  difference  in 
potential  between  sections  and  the  small  generator 
capacity    available    on    any    section    are    serious    ob- 
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stacks  to  the  satisfactory  operation  with  this  ar- 
rangement. 

Where  entirely  new  apparatus  is  to  be  installed,  it 
is  undoubtedly  better  to  use  single-phase  generators. 
Their  first  cost  is  somewhat  greater,  but  the  system 
is  far  more  flexible  in  its  ability  to  handle  unbal- 
anced-load conditions,  and  with  the  double-bow 
trolley,  gives  perfectly  continuous  service  over  sec- 
tion  insulators. 

While  the  suggestion  to  use  rail  as  common  re- 
turn for  both  high-tension  and  trolley  circuits  is  a 
radical  departure  from  current  practice,  it  does  not 
involve  greater  risks  for  personal  injury  or  the 
continuity  of  the  service  than  in  the  ordinary  three- 
phase  system  with  grounded  neutral.  The  great 
advantages  of  simplification  and  decrease  in  the 
expense  of  the  transmission  system  bespeak  for 
this    feature    most    careful    consideration. 


Electric  Mine  Locomotives. 

Electric  locomotives  for  use  in  mines  are  of  com- 
paratively recent  origin,  but  so  important  have  they 
become  in  the  economy  of  operation  that  in  many  of 
the  large  mines  animal  haulage  has  been  entirely 
displaced.  In  1SS7  the  first  electric  lomoniotive  ever 
used  in  a  coal  mine  was  put  into  operation  in  the 
Short  Mountain  colliery  of  the  Lykins  Valley  Coal 
Company.  It  was  a  rude  piece  of  mechanism  as 
compared  with  present-day  standards,  but  even  with 
its  faults  it  was  kept  in  operation  for  16  years. 

William  L.  AfFelder,  superintendent  of  the  Mbs- 
grove  Coal  Works,  Mosgrove,  Pa.,  in  an  article  re- 
cently published  in  Mines  and  Minerals,  gives  an 
account  of  the  development  of  the  mining  locomo- 
tive,  from  which  the   following  extracts  are  taken : 

"It  is  true  that  electric  mine  locomotives  made 
their  first  appearance  in  rather  crude  attire,  but 
this  fact  did  not  disguise  their  merits  nor  did  It 
obscure  the  important  position  which  they  were  to 
assume  In  the  development  of  coal  mines.  It  took 
some  time  to  convince  operators  of  their  practicability 
and  to  prove  that  such  real  objections  as  there  were 
to  their  adoption  would  soon  be  more  than  over- 
come by  their  merits." 

"One  of  the  early  objections  was  to  the  dangers 
that  would  be  encountered  by  men  and  live  stock 
coming  In  contact  with  the  overhead-trolley  wire. 
At  one  large  mine,  where  trolley  haulage  had  been 
introduced,  the  drivers  refused  for  a  time  to  work 
because   an   occasional   touch   of  an  ear  against  the 


Coal  Works,  a  year  and  a  half  ago,  and  has  never 
been  idle  a  day  on  account  of  defect  or  accident. 
During  that  period  of  time  it  has  hauled  almost 
150,000  tons  of  coal  at  a  cost  of  less  than  one-tenth 
of  a  cent  per  ton  for  repairs.  From  Fig.  i,  which 
shows  a  profile  of  the  haulage  road,  It  will  be  readily 
seen  that  the  locomotive  has  had  decidedly  adverse 
conditions  with  which  to  contend.  In  fact,  the 
grades  are  such  that  the  output  of  the  mine  would 
hardly  be  one-third  of  what  it  is  if  animal  haulage 
were  still  employed.  It  will  be  noted  at  (A)  that 
for  a  distance  of  250  feet  there  is  a  grade  against 
the  loads  of  a  trifle  less  than  three  per  cent.  Twenty 
to  30,  and  occasionally  as  high  as  35  cars  per  trip 
are  being  hauled  up  this  grade  by  the  locomotive, 
each  loaded  car  weighing  3,700  pounds.  At  least 
25  cars  of  the  trip  are  on  the  steep  grade  at  one 
time,  and  any  in  excess  of  that  number  are  on  the 
lesser  grades  above  or  below  the  hill.  A  stout  mule 
has  frequently  been  known  to  fail  to  haul  two  loaded 
cars  up  this  same  hill.  At  another  point  In  the  mine 
at  (B),  the  grade  is  ^k  per  cent.  In  favor  of  the 
loads  for  125  feet,  and  then  three  per  cent,  for  125 
feet.  With  mule  haulage  this  grade  was  always  a 
dangerous  one,  even  with  two  wheels  of  each  car 
spragged,  but  the  locomotive  holds  back  as  many 
as  35  loaded  cars  with  every  car  wheel  in  the  entire 
trip   running  free." 

"No  discussion  of  electric  haulage  would  be  com- 
plete without  a  brief  mention  of  electric  gathering 
locomotives,  which  are  beginning  to  take  the  place 
of  live  stock  with  far  greater  rapidity  than  main- 
haulage  electric  locomotives  originally  did.  Fig.  2 
shows  a  view  of  a  Jeffrey  gatherer.  The  gathering 
locomotives  are  constructed  along  the  same  general 
lines  as  the  ordinary  traction  locomotives  of  larger 
size,  except  that  they  are  shorter  and  lower.  A  trip 
of  empty  cars  Is  taken  from  the  gathering  parting 
and  distributed  by  the  motorman  into  the  several 
rooms  in  his  particular  section,  and  on  the  return 
trip  he  gathers  up  the  loaded  cars.  In  traveling 
along  the  entries,  the  locomotive  obtains  its  power 
by  means  of  a  regular  trolley  attachment,  but  when 
leaving  an  entry  to  go  into  a  room,  the  pole  is  fast- 
ened down  and  a  No.  4  flexible  insulated  cable  Is 
hooked  upon  the  trolley  wire.  The  current  returns 
through  the  bonded   room   rails  to  the  entry  rails." 

"In  tSqq  the  Morgan  Electric  Machine  Company 
placed  its  first  third-and-traction-rail  locomotive,  or 
so-called  'sprocket'  locomotive.  In  the  Star  City 
(Ind.)    mine   of  the   Harder   &   Hafer   Company   of 
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wire  made  the  gathering  mules  too  wild  to  handle." 
"Experience  has,  however,  proved  that  the  trolley 
wire  is  not  as  objectionable  as  was  first  supposed,  and 
fatalities  from  this  source  are  comparatively  rare. 
In  many  mines  the  voltage  does  not  exceed  250  volts, 
which  is  seldom  sufficient  to  cause  serious  injury. 
Where  the  roof  Is  sufficiently  high,  the  trolley  wire 
is  carried  high  enough  to  allow  free  passage  below 
it.  Both  men  and  live  stock  soon  learn  that  distance 
lends  enchantment,  and  it  seldom  takes  a  mule  or 
horse  of  average  intelligence  more  than  a  day  to 
learn  where  the  disturbing  element  Is  located." 

"The  traction  locomotive  consists  essentially  of  a 
heavy  cast-Iron  frame,  within  which  are  contained 
the  motors  and  driving  mechanism.  The  current, 
which  is  always  direct  and  generally  either  220  or 
500  volts.  Is  taken  from  an 
overhead  copper  trolley  wire 
by  a  grooved  brass  trolley 
wheel  and  transmitted  through 
the  controller  to  the  motors, 
and  finally  back  to  the  gen- 
erator through  the  copper - 
bonded  steel  rails  upon  which 
the  locomotive  runs.  The  mo- 
tors are  geared  to  the  truck 
axles  by  means  of  cut-steel 
gear  wheels.  The  locomotive 
wheels  are  shrunk  and  keyed 
upon  the  truck  axles,  and  are 
either  inside  or  outside  the  lo- 
comotive frame.  In  narrow 
entries  It  is  sometimes  neces- 
sary to  place  the  wheels  outside 
the  frame.  In  order  to  reduce 
the  width  of  the  locomotive, 
but  when  a  heavy  locomotive  is 
used  on  a  narrow-gauge  track, 
it    is    necessary    to    place    the  ^^^ 

wheels  inside  the  frame,  in  or- 
der to  allow  sufficient  room  for  the  motors  and  gear>. 
Aside  from  the  essential  requirements  due  to  width 
of  entries  or  gauge,  it  Is  advantageous  to  have  the 
wheels  Inside  the  frame,  in  order  to  have  easy  access 
to  the  iournal  bearings  of  the  trucks.  The  minor  de- 
tails of  construction  depend  upon  the  local  conditions 
and  the  use  to  which  the  locomotive  is  to  be  put. 
The  locomotives  generally  have  a  speed  of  from  six 
to  10  miles  an  hour." 

"A   TO-ton  Jeffrey  gondola-type  locomotive  of  30- 
inch  gauge  was  installed  at  the  mine  of  the  Mosgrove 


Chicago.  Whether  or  not  it  profited  by  the  failures 
of  its  predecessors,  It  has  certainly  gone  far  toward 
proving  that  haulage  on  steep  grades  can  be  success- 
fully accomplished  by  means  of  electric  locomotives." 
"The  third  rail  Is  laid  between  the  two  regular 
track  rails  and  Is  generally  placed  five  Inches  to 
the  right  of  the  center  of  the  track.  There  are  three 
sizes  of  third  rail — standard,  heavy,  and  special,  and 
the  component  parts  of  each  are  made  in  16-foot 
lengths.  The  standard  size  will  be  described.  A  6V2- 
Inch  by  iVi-ioot  white-pine  bottom  stringer  (F),  Fig. 
3,  Is  securely  spiked  to  the  ties,  which  are  first 
trimmed  If  necessary  to  receive  it.  Upon  this  stringer 
are  spiked  at  intervals  of  about  iS  Inches  pine  blocks 
(  E")  of  sufficient  thickness  to  bring  the  height  of  the 
completed    third    rail    four    Inches    above   the   height 
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of  the  steel  rails.  Two  longitudinal  pine  strips  (D), 
each  2Y2  by  1%  inches,  are  spiked  to  the  blocks, 
leaving  a  iH-Inch  slot  between  them.  They  are 
trimmed  on  top  in  such  a  way  as  to  allow  the  iron 
track  (C)..  which  Is  four  Inches  wide  and  five- 
eighths-inch  thick,  to  be  partially  countersunk.  This 
track  consists  of  a  flat  bar  of  iron  with  i%-Inch 
square  holes  punched  through  it  at  intervals  of  the 
same  distance.  It  is  made  continuous  by  means  of 
perforated  fish-plates  (J),  which  are  securely  bolted 
to  the  ends  of  the  two  bars  at  a  joint.    Two  pine 


strips  (DD),  which  are  similar  to  strips  (D)  ex- 
cept that  they  are  trimmed  on  the  lower  side  to 
cover  the  iron  rail,  are  laid  upon  the  strips  (D) 
and  fastened  to  them  with  four-inch  spikes.  By 
means  of  an  Insulated  copper  cable,  which  is  con- 
nected with  the  iron  bar,  the  positive  electric  current 
is  introduced  Into  the  third  rail.  The  wooden  por- 
tion of  the  rail  acts  both  as  a  carrier  of  the  Iron 
bar  or  rack  and  as  a  medium  for  insulating  It.  The 
negative  current  is  carried  by  the  bonded  steel  rails." 
"The  teeth  of  the  two  locomotive  sprocket  wheels, 
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whlcl-^  are  geared  to  run  in  unison,  run  in  the  slot 
between  the  two  wooden  strips  (D  D)  and  (D)  of 
the  third  rail  and  engage  the  iron  rail  (C).  In  com- 
ing in  contact  with  the  charged  Iron  rail,  they  take 
up  the  current,  and.  through  the  agency  of  copper 
contact  springs  which  rub  against  them,  impart  the 
current  to  the  motor  or  motors.  In  revolving,  the 
motor  drives  the  sprockets,  and  as  the  construction 
of  the  third  rail  is  such  as  to  make  It  absolutely  rigid, 
the  movement  of  the  sprockets  In  the  perforated  iron 
track  produces  motion  of  the  locomotive.  As  all 
transmission  of  power  is  through  cut-steel  gear 
wheels,  loss  of  power  Is  entirely  eliminated.  The 
entire  locomotive  frame  Is  made  of  riveted  steel. 
Its  speed  Is  easily  controlled  by  means  of  a  po'p.'erful 
brake,  working  upon  a  band  wheel  on  or  geared  to 
the  armature  shaft." 


Cleveland    Three-cent     Fare     Decision. 

Judge  Lawrence  has  refused  to  make  perpetual 
the  Injunction  against  the  construction  of  a  three- 
cent-fare  street  railway  on  Denlson  Avenue,  Cleve- 
land, by  the  Forest  City  Railway  Company.  The 
court  held  that  the  withdrawal  of  consents  by  certain 
persons  had  no  effect  on  the  matter,  nor  did  the  con- 
sents given  the  Cleveland  City  Railway  Company. 
The  power  to  grant  the  franchise  is  with  the  City 
Council,  after  all ,  he  said.  A  second  inj  unction 
suit  is  pending  against  the  road  on  the  same  avenue, 
but  no  restraining  order  has  been  issued.  M.  A. 
Fanning,  president  of  the  Forest  City  company, 
says   that  work  will  be  begun  on  the  line  at  once. 

A  franchise  ordinance  has  been  introduced  in  the 
City  Council  which  makes  many  concessions  to  the 
Cleveland  Electric  Railway  Company.  The  company 
is  asked  to  state  the  fare  that  It  is  willing  to  grant 
in  return  for  the  renewal  of  its  franchises  urider 
the  concessions.  President  Andrews  has  promised 
to  meet  the  City  Council  with  a  proposition  within 
a  few  daj'S.  Then  the  matter  will  be  discussed  both 
by  the  council  and  probably  in  public  meetings. 


Electric  Coal  Cutters. 

At  a  recent  ordinary  meeting  of  the  Glasgow  sec- 
tion of  the  Institution  of  Electrical  Engineers  Mr. 
Samuel  Mavor  delivered  an  address  on  electrical 
coal-cutting  machinery.  He  said  that  the  number 
of  coal-cutting  machines  In  use  in  America  was  be- 
tween 3.000  and  4,000,  whereas  the  number  in  use 
in  the  United  Kingdom  was  only  between  300  and 
AOO.  The  output  of  coal  per  man  In  the  United 
States  was  nearly  double  that  in  the  United  King- 
dom. This  difference  was  due.  In  part,  to  the  fact 
that  American  seams  of  coal  were  thicker  than  those 
in  the  United  Kingdom,  and  the  coal  was  therefore 
more  easily  won.  The  exhaustion  of  the  thicker 
seams  of  coal  in  the  United  Kingdom  and  the  tbin 
seams  now  being  worked,  he  said,  precluded  under- 
cuttine  In   the  coal. 


Electrical  Equipment  of   Illinois  Central 
Suburban  Service. 

While  it  is  believed  that  ultimately  the  Illinois 
Central  Railroad  Company  will  equip_  its  suburban 
service  in  and  near  Chicago  for  electrical  operation. 
the  report  of  last  week  that  the  comoany  is  about 
to  make  tHe  change  is  denied.  The  subject  has  been 
under  discussion  for  the  last  10  years  or  more. 
That  the  improvement  will  be  made_  eventually  is 
taken  as  certain,  but  just  when  no  one  is  bold  enough 
to  predict.  There  seems  to  be  no  foundation,  at 
present,  for  the  newspaner  story  that  the  .Arnold 
electropneumatic  system  is  to  be  adopted,  while  the 
talk  of  negotiations  with  eastern  manufacturing  com- 
panies  is  probably   equally  baseless. 
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REMITTANCES.— All  checks,  drafts  and  other  remit- 
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offices  of  publication,  Suite  610.  Marquette  Building.  (20'4 
Dearborn  Street),  Chicago.  Illinois,  u.  S.  A. 
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Electric  fountains  form  one  of  the  oldest  types 
of  electrical  decoration,  but  in  almost  every  case  the 
arc  light  has  been  used  to  supply  the  illumination. 
But  in  an  attraction  of  this  sort  recently  erected  in 
the  Pompeiian  Court  of  the  Crystal  Palace  in  Lon- 
don incandescent  lamps  within  a  cylindrical  water 
curtain  produce  the  effect,  which  is  said  to  be  strik- 
ing. The  water,  delivered  to  the  fountain  through 
a  central  hollow  stem,  is  distributed  over  the  surface 
of  a  dome-shaped  crown,  and,  leaving  the  edge  of 
this,  descends  in  the  form  of  a  hollow  cylinder  into 
the  ornamental  cistern  below.  Inside  the  "water 
tube"  a  large  number  of  incandescent  lamps  of  vari- 
ous hues  are  artistically  arranged,  and  beautiful  ef- 
fects are  obtained  by  the  light  playing  on  and  through 
the  water.  The  fountain  is  about  14  feet  high,  and 
deals  with  300  gallons  of  water,  circulated  at  the 
rate  of  i.oco  gallons  a  minute  by  an  electrically 
driven  pump.  It  diffuses  a  great  deal  of  light,  in 
addition  to  being  an  attractive  spectacle,  and  the 
falling  water,  by  a  fan  arrangement,  cleanses  and 
cools  the  air. 


Japan's  success  thus  far  in  the  war  with  Russia 
was  attributed  to  superior  technical  training  and  skill 
by  JNIr.  William  F.  Slocum.  president  of  a  Colorado 
college,  in  a  recent  address  in  Chicago  before  the 
North  Central  Association  of  Colleges  and  Secondary 
Schools.  President  Slocum  spoke  on  "European 
Problems  as  Affected  by  Technical  Education." 
"Japan  has  trained  many  of  its  men  in  the  technical 
schools  of  America,  Germany  and  England,"  he  said, 
''and  they  have  applied  their  knowledge  to  good  ad- 
vantage in  the  handling  of  their  torpedo  boats  and 
other  equipment  for  warfare.  Technical  education 
has  been  developed  rapidly  in  Japan  during  the  last 
.20  years,  and  its  influence  has  been  a  large  element 
in  the  success  of  the  people  of  that  country."  This 
statement  is  undoubtedly  true,  and  it  shows,  in  a 
rather  unexpected  manner,  how  technical  training 
adds  to  national  assets.  In  proportion  to  its  size 
and  importance  as  a  nation,  Russia  has  paid  little 
attention  to  technical  education,  and,  at  least  in  the 
opening  stages  of  its  war  with  Japan,  it  is  paying 
the  penalty.  Technical  training  is  principally  valua- 
ble in  industrial  affairs — in  the  conquests  of  manu- 
facture and  trade  rather  than  of  arms — but  machinery 
enters  so  largely  into  the  operations  of  modern  war- 
fare, especially  in  the  navy,  that  widespread  tech- 
nical ability  is  of  great  value. 


Altebnatixg  cvrrent  is  now  such  a  very  impor- 
tant factor  in  the  electrical  field  that  it  behooves 
every  student  to  be  familiar  with  its  rather  complex 
phenomena  and  with  its  applications  and  possibili- 
ties. When  one  stops  to  consider  its  use  in  power 
transmission,  both  for  long  distances  and  in  city  cen- 
tral-station systems:  in  lighting,  both  arc  and  incan- 
descent; in  railway  work  (not  only  for  transmission 
to  sub-stations  but  recently  in  direct  application  to  the 
car  motors)  :  in  the  operation  of  factory  plants,  and 
in  other  branches  of  the  industry,  it  is  apparent  that 
the  alternating  current  is  exercising  a  profound  influ- 
ence on  the  whole  development  of  the  art  of  applied 
electricity.  This  being  the  case,  it  is  of  prime  im- 
portance that  every  man  interested  in  the  practical 
use  of  electricity  should  be  familiar  with  alternating- 
current  working. 

In  view  of  the  importance  of  the  subject,  we  take 
mtich  pleasure  in  announcing  a  series  of  articles  on 
"Alternating-current  Working."  the  first  of  which 
is  published  in  this  issue.  These  articles  are  intended 
for  all  who  wish  to  extend  tlieir  knowledge  of  the 
theory  and  practice  of  alternating-current  apparatus. 
They  are  carefully  written  by  i\Ir.  Walter  B.  Gump, 
an  associate  of  the  American  Institute  of  Electrical 
Engineers  and  an  engineer  of  practical  experience, 
thoroughly  competent  to  handle  the  subject  which 
he  treats.  The  general  topic  is  considered  in  seven 
articles  arranged  as  follows : 

I.     Fundamental  Properties. 

Inductance  and  Capacity. 

Alicrnators. 

Transformers. 

Alternating-current  Motors  and  the  Rotary 
Converter. 

Power  Transmission. 

Measurements  and  Tests. 
The  articles  are  illustrated  by  /2  diagrams  and  ac- 
companied  by   tables   and    mathematical    demonstnt- 
tions   where   necessary.     They   will   be  published    in 
the   Western   Electrician   at   frequent   intervals,   pos- 


II. 
III. 
IV. 

V. 

VI. 

vir. 


sibly  every  week  uiitil  the  number  is  complete, 
although  on  occasion  it  may  be  found  necessary  to 
intermit  a  week.  We  regard  this  series  as  of  much 
educational  value  and  la}"^  it  before  our  readers  with 
the  confident  expectation  that  they  will  indorse  our 
estimate. 


That  such  of  the  citizens  of  Chicago  as  care  to 
vote  on  the  subject  continue,  by  a  decisive  majority, 
to  favor  municipal  ownership  was  shown  by  the  . 
election  of  Tuesday.  Several  matters  of  public  pol- 
icy were  submitted  to  the  voters.  Of  these,  three 
are  of  general  interest.  The  first  question  put  to  vote 
was  as  follows: 

"Shall  the  act  of  the  General  Assembly  of  the 
state  of  Illinois,  entitled  'An  Act  to  Authorize  Cities 
to  Acquire,  Construct,  Own,  Operate  and  Lease  Streer 
Railways  and  to  Provide  the  Means  Therefor,'  ap- 
proved May  iS,  1903,  in  force  July  i,  1903,  commonly 
known  as  the  'Mueller  law,'  be  adopted  and  in  force 
in  the  city  of  Chicago?" 

To  this  the  answer  was:     Yes,  152,434;  no,  30,104. 

Other  questions   and  answers   were  as  follows: 

"Shall  the  City  Council,  upon  the  adoption  of  the 
Mueller  law,  proceed  without  delay  to  acquire  owner- 
ship of  the  street  railways  under  the  powers  conferred 
by  the   [Mueller  law?" 

Yes,   120,744 ;   no.  50,893. 

"Shall  the  City  Council,  instead  of  granting  any 
franchises,  proceed  at  once,  under  the  city's  police 
powers  and  other  existing  laws,  to  license  the  street- 
railway  companies  until  municipal  ownership  can  be 
secured,  and  compel  them  to  give  satisfactory  serv- 
ice?" 

Yes,  120,181 ;  no,  4S.056. 

It  will  be  observed  that  the  majorities  were  large 
in  each  instance.  However,  there  was  a  total  regis- 
tration of  359,937  and  a  total  vote  of  230.711  for 
aldermanic  candidates.  Less  than  half  of  the  legal 
electors  voted  for  the  Mueller  law,  showing  how 
large  a  proportion  of  the  voters  are  indifferent  on  this 
\er3'-  important  subject.  Moreover,  the  recorded 
opinion  of  the  voters  is  not  mandatory. 


Much  discussion  has  been  caused  by  the  proposed 
law  in  Ohio  which  will  turn  all  franchise  matters 
over  to  a  state  comniission  to  be  appointed  by  the 
governor.  Some  of  the  daily  papers  have  charac- 
lerized  the  movement  as  an  attempted  ''grab,"  while 
others  see  some  of  the  good  points  and  speak  favor- 
ably of  it.  Of  course  it  will  all  depend  upon  the 
provisions  of  the  bill,  but  it  \yould  seem  that  such  a 
measure  would  be,  on  the  whole,  more  satisfactory 
than  the  present  means  of  granting  rights  to  corpo- 
lalions  that  serve  the  public,  whether  in  the  city  or 
country.  At  present  it  is  understood  that  a  board 
consisting  of  three  members  appointed  by  the  gov- 
ernor, would  have  complete  control  of  the  matter  of 
franchises  of  electric-railway,  light,  gas,  water,  and 
other  public-service  corporations,  even  to  fixing  the 
rate  of  fare  and  the  price  of  light  and  water.  These 
figures  they  are  to  determine  by  hearings,  to  which 
the  board  may  summon  witnesses.  The  findings  are 
to  be  final,  and  the  corporation  must  abide  by  them. 
'I'he  salaries  of  the  members  are  to  be  $6,000  a  yetr 
each,  with  expenses,  all  to  be  borne  by  the  companies 
through  an  assessment. 

While  it  would  seem  that  a  state  commission  i.^ 
probably  advisable,  there  arc  things  in  the  bill  that 
could  be  amended  to  the  advantage  of  both  the  state 
and  the  corporations.  In  the  first  place,  the  author- 
ity should  not  be  absolute.  There  should  be  some 
means  of  appeal.  Too  much  power  is  sometimes 
worse  than  none  at  all.  Again,  if  the  state  desires 
such  control  it  hardly  seems  fair  to  assess  the  cost 
of  maintaining  the  board  upon  the  companies.  Very 
few  of  them  have  asked  for  the  change.  However, 
if  the  commission  could  be  operated  along  lines  used 
by  a  similar  board  in  New  York,  it  might  be  advan- 
tageous. 

The  trouble  with  the  present  method  of  granting 
franchises  is,  in  one  word,  politics.  City  councils 
and  county  commissioners  too  often  overlook  the 
real  merits  of  an  enterprise  in  their  eagerness  to 
forward  their  own  interests.  Other  forms  of  per- 
sonal benefit  and  profit  sometimes  enter  into  the  de- 
cisions, and  occasionally  spiteful  prejudice  goes  a 
long  way  in  the  determination  of  important  ques- 
tions. Ptiblic-service  corporations  assert  that  if 
their  applications  were  taken  up  purely  upon  their 
merits  and  they  were  not  forced  to  petty  dickering- 
with  city  and  village  councils  their  officers  could  give 
their  time  and  energies  to  building  and  putting  into 
operation  belter  properties,  serve  the  people  better 
and  for  less  money. 


April  9,   1904 

The  Incandescent-lamp  Situation. 

The  situation  in  the  incandescent-lamp  trade  is  of 
great  interest  just  now  to  all  makers  and  users  of 
incandescent  lamps.  For  the  last  year  or  two  a  large 
proportion  of  the  incandescent-lamp  manufacturers 
have  been  closely  associated,  and  the  movement  ap- 
pears to  have  resulted  in  a  number  of  meetings  held 
recently  in  Cleveland  and  New  York.  As  the  result 
of  these  meetings  it  is  announced  that  most  of  the 
companies  manufacturing  incandescent  lamps  in  the 
United  States  have  become  licensees  under  the  sev- 
eral patents  relating  to  incandescent  lamps  and  cer- 
tain processes  for  their  manufacture  controlled  by 
the  Edison  Electric  Light  Compan}',  or,  in  other 
words,  by  the  General  Electric  Company.  The  licenses 
to  the  manufacturing  companies  are  issued  for  five 
years,  with  the  privilege  of  further  renewal  for  five 
ye.irj. 

Mr.  J.  H.  Wormley,  the  secretary  of  the  New  York 
meetings,   announces   that  the   followed-named   com- 
panies   are   the    licensees    under   this    general    move- 
ment : 
Downward  Light  Electric  Company,  New  York. 
Sterling  Electrical  Manufacturing  Company,  War- 
ren, Ohio. 
Brilliant   Electric    Company,    Cleveland,    Ohio. 
Banner  Electric  Company,  Youngstown,  Ohio. 
Franklin  Electric  Manufacturing  Company,   Hart- 
ford, Conn. 

United  States  Incandescent  Lamp  Company,  St. 
Louis,  Mo. 

Standard  Electrical  Manufacturing  Company,  Niles, 
Ohio. 
Capital  Electric  Company,  Denver,  Colo. 
Gilmore  Electric  Company,  Boston.  Mass. 
Liberty  Electric  Company,  Pittsburg,  Pa. 
Warren  Electric  and  Specialty  Company,  Warren, 
Ohio. 
Colonial  Electric  Company.  Ravenna,  Ohio. 
Shelby  Electric  Company,  Shelby,  Ohio. 
Bryan-Marsh  Company,  Marlboro,  Mass. 
Buckeye  Electric  Company,  Cleveland,  Ohio. 
Munder  Electric   Company,   Springfield,  Mass. 
Sunbeam  Incandescent  Lamp  Company,  Chicago. 
Independent  Incandescent   Lamp  Company,   Cleve- 
land, Ohio. 

New  York  and  Ohio  Company,  Warren,  Ohio. 
Fostoria    Incandescent    Lamp    Companv,    Fostoria, 
Ohio. 

General  Incandescent  Lamp  Company,  Cleveland, 
Ohio. 
National  Electric  Lamp  Companj^  Cleveland,  Ohio. 
This  leaves  seven  or  eight  companies  which  have 
not  entered  the  license  agreement,  but  it  is  said  that 
some  of  these  companies  are  likely  to  do  so.  In 
fact,  it  is  asserted  that  there  is  a  stipulation  that  all 
companies  whic,h  were  exclusively  manufacturers  of 
incandescent  lamps  on  April  i,  1904,  are  entitled  to 
the  license  privileges. 

However,  the  licensee  scheme  is  not  without  vigor- 
ous opposition.  The  Sawyer-Man  Electric  Company 
of  New  York,  controlled  by  the  Westinghouse  inter- 
ests, issued  on  March  30th  this  official  statement  to 
users  of  incandescent  lamps :  "We  are  advised  that 
circulars  are  being  sent  out  by  competing  companies 
to  certain  dealers  alleging  that  lamps  not  of  their 
manufacture  infringe  certain  patents.  We  desire  to 
assure  you  that  we  will  at  our  own  expense  defend 
any  or  all  suits  or  proceedings  that  may  be  insti- 
tuted against  you  for  the  infringement,  or  alleged 
infringement,  of  any  patent  or  patents  by  reason  of 
the  sale  or  use  of  any  of  the  Sawyer-Man  incan- 
descent lamps,  provided  you  will  kindly  notify  us  in 
writing  of  the  institution  of  suit  or  proceedings,  in 
order  to  permit  our  counsel  to  act  effectively.  The 
Sawyer-Man  Electric  Company  is  one  of  the  oldest 
electric  companies  in  this  country  engaged  in  the 
manufacture  of  incandescent  lamps  and  the  owner 
of  a  number  of  basic  patents  under  which  other  com- 
panies are  manufacturing  lamps.  In  this  connection 
we  wish  to  advise  you  that  recent  important  develop- 
ments in  the  art  of  incandescent-lamp  making  enable 
this  company  to  place  upon  the  market  at  this  time 
lamps  possessing  mechanical  and  electrical  features 
which  are  superior  to  the  product  of  any  other  com- 
pany." 

At  the  time  of  issuing  this  announcement  it  was 
stated  that  the  Sawyer-Man  Electric  Company  would 
not  enter  any  incandescent-lamp  combination,  but 
would  remain  independent.  The  General  Electric 
and  Westinghouse  companies  have  an  agreement  to 
exchange  certain  patent  rights,  but  this  does  not 
extend,  apparently,  to  incandescent-lamp  patents. 

The   incandescent-lamp   patents    controlled   by   the 

General   Electric   Company  and  to   which   particular 

reference  is  made  in  the  licensee  arrangement  are  the 

following : 

United  States  patent  No.  537.693  of  April  16,  1895. 

United  States  patent  No.  726,293  of  April  28,  1903. 

United    States  patent   No.   444.530  of  January   13. 

1 89 1. 

United   States  patent  No.   532,760  of  January  22, 

1895- 

United  States  patent  No.  754,251  of  March  8,  1904. 
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Patent  No.  537,693  was  granted  to  Arture  Malig- 
nani  of  Udine,  Italy,  on  "Process  of  Evacuating 
Incandescent  Lamps,"  and  is  popularly  known  as  the 
chemical  exhaust.  It  is  asserted  to  be  practically  a 
necessity  in  the  making  of  high-grade  lamps,  as  the 
highest  grade  of  vacuum  is  possible  by  the  use  of 
this  process. 

Patent  No.  726,293  was  issued  to  John  W.  Howell 
and  is  regarded  as  an  improvement  on  the  Malignani 
process. 

Patent  No.  444,530,  issued  to  Thomas  A.  Edison, 
is  a  detail  patent,  yet  said  to  be  very  valuable.  The 
process  described  is,  essentially,  that  of  "iy'mg  a 
knot"  between  the  platinum  and  the  copper  wires. 
These  wires  are  welded  together,  and  the  (seal)  glass 
is  then  squezed  around  them  from  a  piece  of  glas; 
tubing.  The  "knot"  being  sealed  in  the  glass,  any 
danger  of  the  platinum  wire  working  up  and  down, 
and  thus  becoming  loosened  in  the  glass,  is  prevented. 

Patent  No.  532,760  was  issued  to  Mark  H.  Branin 
of  Lynn,  Mass.  It  describes  a  sealing-in  process  by 
which  the  seal  is  brought  between  the  filament 
support  and  the  neck  of  the  bulb  upon  the  outside 
of  the  neck,  forming  an  anchorage  for  the  bulb  in 
the  lamp  collar. 

Patent  No.  754,251  is  the  most  recently  issued  of 
the  lot.  It  was  granted  to  Charles  P.  Steinmetz  and 
appears  to  relate  more  particularly  to  the  Meridian- 
lamp. 

It  is  announced  that  about  30  suits  have  been 
entered  by  attorneys  for  the  General  Electric  Com- 
pany against  jobbers,  dealers  and  consumers  in  con- 
nection with  these  patents,  and  it  is  now  stated  that 
all  these  suits  will  be  withdrawn. 

On  behalf  of  the  General  Electric  Company  and  its 
licensees  it  is  said  that  the  warfare  in  incandescent- 
lamp  prices  will  be  largely  eliminated  now  and  that 
a  more  stable  market  will  obtain  hereafter.  This 
means,  undoubtedly,  that  there  will  be  some  advance 
in  prices. 


Itinerary  of    International  Electrical 
Congress   Guests. 

The  first  meeting  of  the  International  Electrical 
Congress  reception  committee  of  the  American  In- 
stitute of  Electrical  Engineers  was  held  in  New 
York  on  March  24th,  at  which  Chairman  J.  W. 
Lieb.  Jr.,  proposed  an  itinerary  for  the  tour  of  the 
European  visitors,  which  was  accepted.  The  details 
of  the  tour,  as  suggested,  were  thoroughly  discussed, 
and  while  there  was  a  feeling  that  it  would  be  a  se- 
vere tax  upon  the  visitors,  it  was  difficult  to  see 
how  the  trip  could  be  curtailed  without  omitting 
some  desirable  and  important  features.  Ladies  are 
expected  and  special  arrangements  will  be  made  to 
insure  their  comfort.  The  foreign  guests  of  the  In- 
stitute are  expected  to  arrive  in  New  York  previous 
to  September  3d.  After  this  date  the  itinerary  will 
be  as  follows : 

Sunday,  September  4.  1904 — New  York  city. — This  day 
will  be  spent   in   a  steamer  ride   up    the  Hudson  River. 

Monday,  September  5th. — The  visitors  will  inspect  points 
of  engineering  interest  in  New  York  city.  In  the  evening 
there  will  be  a  reception  to  the  visitors,  under  the  auspices 
of    the    American    Institute    of    Electrical    Engineers. 

Tuesday,  September  6th — Schenectady,  N.  Y. — The  party 
will  be  received  and  entertained  by  the  General  Electric 
Company    at    Schenectady. 

Wednesday,  September  7th  and  Thursday,  September  Stb 
— Montreal,  Canada. — Reception  at  McGill  University,  Mon- 
treal, and  visits  to  the  important  power  transmission  plants 
in  the  vicinity. 

Friday,  September  9th — Niagara  Falls,  N.  Y. — Visit  to 
the  falls  and  the  important  power  houses  and  electrical  in- 
dustries of   the   locality. 

Saturday,  September  10th — Chicago,  111. — Visits  to  im- 
portant  power    houses   and   local    points   of   interest. 

Sunday,  September  nth — St.  Louis,  Mo. — To  be  spent  in 
St.   Louis,  resting,  etc. 

Monday,  September  12th. — Opening  of  the  International 
Electrical  Congress  at  10  o'clock  a.  m.,  with  joint  sessions 
of  ail    of  the  sections. 

Wednesday,  September  14th. — Special  joint  session  be- 
tween the  American  Institute  of  Electrical  Engineers  and 
the  British  Institution  of  Electrical  Engineers,  to  which  all 
foreign    guests    are    invited. 

September  i3tb,  14th,  15th  and  i6th. — Sessions  of  the 
various  sections  of  the  Congress  each  day  from  9  to  12 
a.   m.   and   from    1:30   to  4:30  p.   m. 

Saturday,  September  i7tb. — Closing  genera!  sessions  of  all 
sections  of  the    International    Electrical    Congress. 

Monday,  September  19th — Pittsburg,  Pa. — Reception  and 
entertainment  by  the  Westinghouse  company,  and  visits  to 
important    and    interesting    local    industries. 

Tuesday,  September  2otli — Washington,  D.  C. — Inaugura- 
tion of  the  National  Bureau  of  Standards  at  Washington 
and  visits  to  places  of  local   interest. 

Wednesday,  September  21st — Philadelphia.  Pa. — Visits  to 
important   power    houses   and   points  of  interest. 

Thursday,  September  22d — Boston,  Mass, — Visits  to  power 
houses,  Harvard  L'niversity,  Massachusetts  Institute  of 
Technology   and    places   of  local   interest. 

Friday,    September    23d. — Unassigned. 

As  an  executive  committee  of  the  general  recep- 
tion committee  the  following-named  gentlemen  have 
been  selected:  F.  J.  Sprague,  J.  J.  Carty.  J.  C.  Bar- 
clay, Calvert  Townley,  H.  W.  Leonard.  I.  B.  Still- 
well.  George  G.  Ward.  E.  H.  Mullin.  H.  G.  Stott. 
J.  G.  White,  F.  W.  Jones,  J.  W,  Lieb,  Jr. 

The  following-named  gentlemen  were  elected  ■ 
chairmen  of  the  local  reception  committees;  New 
York,  Mr.  T.  C.  Martin;  Schenectady,  Mr.  E.  W. 
Rice.  Jr. ;  Montreal,  Professor  R.  B.  Owens ;  Niagara 
Falls.  Mr.  George  W,  Davenport;  Chicago,  Mr.  Sam- 
uel Insull ;  St.  Louis,  Lieutenant  W.  V.  N.  Fowel- 
son ;  Pittsburg,  Mr.  Charles  F.  Scott ;  Washington, 
Mr.  O.  T.  Crosby;  Philadelphia,  Mr.  J.  B.  McCall ; 
Boston,  Mr.  C.  L.  Edgar. 
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Arthur  Warren. 

The  Allis-Chalmers  Company  with  the  recent  im- 
portant extensions  to  its  field  of  operations  has 
thought  it  desirable  to  create  a  department  of  pub- 
licity, and  for  this  purpose,  as  previously  stated  in 
the  Western  Electrician,  has  been  fortunate  enough 
to  secure  the  services  of  one  of  the  most  experienced 
men  in  the  business,  Mr.  Arthur  Warren,  whose 
achievements  in  technical  and  popular  journalism  and 
m  the  promotion  of  great  in- 
dustries are  so  well  known 
in  America  and  in  Europe 
that  they  do  not  need  de- 
scription here.. 

Mr.  Warren  is  a  journalist, 
and  an  author.  In  the  New 
York  Times  he  recently  told 
what  a  publicity  department 
is  and  ought  to  be.  He  is  a 
native  of  Boston  and  was 
educated  in  that  city  and  in 
Europe.  His  qualifications 
for  his  work  are  unique. 
Before  he  became  a  jour- 
nalist he  had  some  machine-shop  practice  so  thnt 
he  might  become  familiar  with  the  mechanical  end 
of  a  business  at  whose  commercial  end  he  was  seek- 
ing a  position.  He  got  his  position  and  it  sent  him 
traveling.  Then  his  services  were  sought  by  the 
press,  and  after  a  sojourn  in  Europe  he  joined  in 
January,  1883.  the  staff  of  the  Boston  Herald  and 
became  its  chief  special  writer.  People  and  places 
and  economics  were  his  subjects,  and  he  was  also 
engaged  with  conspicuous  success  in  literary  and 
dramatic  criticism.  On  industrial  themes  he  wrote 
much   and   his  articles   were  widely  quoted. 

In  December,  1888,  Mr.  Warren  went  abroad  as 
London  correspondent  of  the  Boston  Herald.  He 
remained  nine  years,  making  a  high  reputation  and 
a  world-wide  acquaintance.  His  London  home  he 
still  retains,  spending  in  it  a  few  weeks  of  every 
year.  The  studies  he  made  of  industnal  conditions 
in  Europe  and  America  have  furnished  many  a  text 
for  public  workers. 

In  November,  1897,  George  Westinghouse  invited 
Mr.  Warren  to  return  to  the  United  States,  offering 
him  an  important  place  on  his  executive  staff.  Mr. 
Warren  accepted  the  offer  and  organized  the  West- 
inghouse companies'  publishing  department,  with 
headquarters  in  New  York.  Pittsburg  and  London, 
and,  as  a  contemporary  writer  has  said,  "his  record 
of  solid  achievement  In  the  way  of  publicity  of  the 
liest  kind :  in  articles  and  advertising,  in  pamphlets 
and  displomacy,  has  never  been  surpassed." 

In  February.  1904,  Mr.  Warren  resigned  his  West- 
inghouse connections  after  a  period  of  rather  more 
than  six  years  of  successful  work,  which  had  kept 
him  busily  oscillating  between  the  continents  (he 
has  made  over  40  voyages).  He  had  made  all  his 
plans  for  returning  to  the  scene  of  his  former  literary 
and  editorial  activities  and  had  engaged  his  passage 
for  London  for  the  12th  of  March.  But  early  in 
March_  Mr.  Edward  D.  Adams,  chairman  of  the 
executive  committee  of  the  Allls-Chalmers  Company, 
sentfor  him  and  offered  him  the  post  of  chief  of 
publicity  for  the  Allls-Chalmers  organization  under 
its  new  regime.  So  he  is  now  Installed  in  his  new 
position,  and  while  he  may  himself  entertain  regrets 
at  not  following  up  the  purely  literary  work  offered 
to  him,  it  is  a  matter  for  congratulation  that  he  will 
devote  his  time  and  energies  to  the  publicity  side 
of  one  of  the  great  mechanical  and  electrical  enter- 
prises in  the  Lhilted  States. 

Mr.  Warren  has  remarkable  ability  for  work,  but 
he  works  easily  and  never  appears  busy.  In  Boston 
he  kept  up  the  Boston  Herald  work,  edited  a  local 
weekly  and  wrote  for  the  New  York  papers.  He 
has  also  written  several  books.  For  several  years 
he  has  owned  the  Kirkwood  Inn  at  Scarborough 
Beach.  Maine,  one  of  the  best-known  family  resorts 
on  the  New  England  coast.  Here  Mr.  Warren  and 
his  family  make  their  summer  home.  Mr.  Warren 
Is  a  member  of  the  Engineers  and  Lawyers  Clubs  in 
New  York,  and  of  the  Automobile  and  Whitefriars 
Clubs  of  London. 


Mueller  Law  Is  Approved. 

Chicago  voters,  by  a  large  majoriti%  have  declared 
in  favor  of  the  Mueller  law,  under  which  the  city 
can  In  the  future,  if  it  so  desires,  assume  ownership 
of  its  street-car  lines.  The  vote  was  152,434  for  and 
30,104  against.  The  advocates  of  immediate  mu- 
nicipal ownership  mustered  120,744  votes,  securing 
a  majority  of  69,851,  or  52,479  less  than  for  th-.: 
Mueller  law.  The  proposition  to  license  street-car 
companies  instead  of  granting  them  franchises,  as 
at  present,  received  a  majority  of  72,125.  The  voting 
en  these  propositions  was  at  the  aldermanic  election 
of  April  5th. 


The  hydraulic  turbine  of  today  is  by  no  means 
a  late  invention.  The  Chaldees  are  said  to  have 
made  use  of  a  simple  turbine  called  the  "shell  wheel" 
in  the  city  of  Van  2,000  years  B.  C.  There  still  re- 
main canals,  one  of  which  is  60  miles  long,  which 
this  ancient  people  used  to  convey  water  to  the  tur- 
bines for  driving  flour  mills.  Ruins  of  these 
structures  are  still  to  be  seen.  The  country  of  the 
Chaldees  adjoined  what  is  now  Armenia,  and  should 
not  be  confused  with  ancient  Chaldea. 
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Warner  Magnetic  "Cut-meter." 

Instruments  for  correctly  indicating  the  circum- 
ferential velocity  of  flywheels,  of  stock  in  lathes, 
planers  and  other  machine  tools,  or  for  indicatmg 
the  velocity  of  elevators,  etc.,  have  always  presented 
difficulties  in  the  matter  of  design,  especially  where 
the  attempt  has  been  made  to  make  use  of  centruu- 
gal  devices.  Centrifugal  force  increases  as  the  square 
of  the  speed,  necessitating  the  spacing  of  the  scale 
divisions  farther  and  farther  apart  and  limitmg  the 
scope  of  the  instrument. 

An  ingenious  device  has  been  placed  on  the  market 
by  the  Warner  Instrument  Company  of  Beloit,  Wis.. 
which  is  illustrated  herewith.  Fig.  i  is  a  view  of 
the  "cut-meter,"  as  it  is  termed,  and  Fig.  2  a  cross- 
section  of  the  instrument. 

The  meter  contains  a  magnet    (c)    earned  by  the 


and  experience  has  shown  that  they  will  stand  the 
regular  service  likely  to  be  given  in  any  ordinary 
machine  shop. 

Obviously  the  vital  part  of  the  cut-meter  is  the 
magnet.  Especial  care  has  been  exercised  in  the 
design  at  this  point,  with  the  very  necessary  result 
that  the  magnet  is  practically  permanent  under  all 
conditions.  The  manufacturers  contend  that  the  de- 
sign is  an  ideal  one  for  maintaining  permanency.  The 
air  gap  is  only  about  one  thirty-second  of  an  inch,  or 
about  one-half  of  one  per  cent,  of  the  entire  length 
of  the  magnet.  This  narrow  air  gap  effectually  pre- 
vents the  instrument  from  being  influenced  by  outside 
magnetic  forces.  The  steel  used  is  of  a  special  qual- 
ity. The  pieces  are  first  hardened,  then  magnetized, 
and  then  aged  by  a  process  which  prevents  further 
change  in   strength.     They  are  carefully  tested  and 


any  ordinary  laborer  at  a  moment's  notice,  and 
stopped  just  as  readily.  It  is  clean,  practically  noise- 
less and  unaffected^by  wind  or  weather.  It  is  highly 
economical  and  consumes  no  power  except  when 
the  valve  is  being  operated.  The  complete  system 
of  valve  operation,  which  comprises  safety  and  in- 
dicating devices,  is  such  that  the  motor  automatic- 
ally will  be  stopped  when  the  valve  is  full  open  or 
full  closed,  so  that  the  valve  cannot  be  injured  in 
any  waj-,  by  neglect  of  the  operator  in  shutting  off 
the  power. 

The  accompanying  picture  illustrates  a  standard 
gate  valve  equipped  with  a  Northern  universal  mo- 
tor. The  gate  proper  is  of  the  ordinary  type,  with 
one-piece  valve  not  easily  injured  by  jamming  the 
plug  to  its  seat.  The  motor  is  supported  in  a  split 
bracket,  which  is  solidly  bolted  to  the  gate^  cap.  The 
gearing  is  simple  and  provides  proper  reduction  of 
speed  for  operating  the  bronze  screw.  An  indicator 
wheel  placed  in  close  proximity  to  the  handle  shows 
at  a  glance  just  how  far  the  gate  is  open  or  closed, 
and  by  reversing  the  position  of  the  lever  the  opera- 
tion of  the  gate  is  stopped.  Provision  is  made  for 
the  operation  of  the  gate  bv  hand  when  this  is  essen- 
tial. 

If  the  valves  are  not  accessible  for  lever-throw 
devices,  the  gates  can  be  arranged  to  be  controlled 
from  a  common  switchboard  from  any  distance. 
The  motor  is  first  brought  up  to  speed  and  the  valve 
operated  bj"-  throwing  in  the  clutch. 

Besides  the  operation  of  gate  valves,  the  motors 
are  also  made  to  open  and  close  rising-screw  gate 
or  sluice  valves  by  a  simple  system  of  bevel  gearing. 


Device  Ready  for  Use 


WARNER    MAGNETIC 


ball  bearing  (b).  The  outside  is  threaded  and  screws 
into  the  outer  case  (a).  The  ball  bearing  is  se- 
cured by  a  spring  washer,  and  can  be  turned  only 
with  a  specially  shaped  wrench,  as  it  is  not  intended 
to  be  moved  except  in  the  factory.  In  front  of  the 
magnet  is  a  soft  steel  ring  (d),  which  deflects  the 
lines  of  force  through  the  aluminum  disk  (g).  This 
disk  is  mounted  on  a  hardened-steel  shaft  and  is 
supported  by  the  jewels  (j).  On  the  outside  edge 
of  the  aluminum  disk  are  engraved  the  figures  indi- 
cating the  speed.  Also  attached  to  this  shaft  is  a 
hairspring  (h).  so  adjusted  that  it  resists  the  turning 
of  the  aluminum  dial,  and  brings  it  back  to  the  zero 
point  when  the  magnet  is  at  rest.  The  jewel  bear- 
ings and  the  steel  ring  are  carried  by  the  inner  case 
(e).  which  telescopes  into  the  outer  case  and  can 
he  removed  at  will.  The  inner  case  also  serves  the 
purpose  of  protecting  the  dial  (g)  from  the  air 
currents  set  up  by  the  magnet  when  revolving. 
Through  both  outer  and  inner  case  is  an  opening, 
covered  bv  a  glass  (k).  through  which  the  figures  on 
the  aluminum  dial  can  be  read.  Attached  to  the 
main  shaft  is  the  driving  wheel  or  disk,  of  proper 
diameter,  having  a  grooved  periphery,  into  which  is 
snapped  a  miniature  rubber  tire  (m). 

The  lines  of  force  of  the  magnet  flow  from  the 
north  pole  through  the  aluminum  dial  to  the  steel 
plate,  and  back  again  through  the  dial  to  the  south 
pole  of  the  magnet.  When  the  magnet  is  revolved 
it  sets  up  a  dragging,  or  accessory  action,  in  the  dial, 
this  action  or  rotation  being  in  proportion  to  the 
speed  of  the  magnet,  and  as  the  hairspring  is  sub- 
ject to  the  same  law,  it  is  evident  that  increasing 
the  speed  of  the  magnet  will  increase  the  displace- 
ment of  the  dial  in  exact  proportion.  The  dial  or 
scale  can  therefore  be  marked  bv  equal  divisions  from 
the  lowest  to  the  highest  reading.  Since  adjusting 
the  magnet  closer  to  the  steel  ring  increases  the 
torque,  or  dragging  effect,  it  is  only  necessary  to 
select  a  hairspring  of  proper  stiffness,  to  revolve  the 
magnet  at  a  known  speed,  at  the  same  time  adjust- 
ing the  ball  bearing  until  the  scale  indicates  the 
correct  speed.  The  instrument  will  then  be  accurate 
on  the  entire  range  of  the  scale,  and  will  remain 
so  permanently,  there  being  no  necessity  for  subse- 
quent adjustment  or  recalibration. 

As  there  are  no  mechanical  connections  between 
the  magnet  and  the  indicating  dial,  and  as  the  mag- 
net runs  very  easily  (there  being  always  an  abun- 
dance of  power  to  drive  it),  there  can  be  no  possible 
inaccuracy  up  to  this  point. 

Mounted  on  a  steel  shaft  is  the  indicating  dial,  the 
points  of  which  are  hardened  and  supported  in  sap- 
phire jewels.  How  perfectly  this  is  accomplished 
can  be  judged  from  the  fact  that  a  change  in  speed 
of  one-fifth  of  one  per  cent,  is  shown  on  the  dial.  It 
should  not  be  thought  that  because  this  disk  is 
mounted  on  jewels  that  the  instrument  is  a  delicate 
one.  requiring  careful  handling.  Since  the  dial  and 
shaft  are  very  light,  the  strength  of  the  jewels  and 
pivot  is  much  greater  in  comparison  to  the  weight 


Fie  2.     Sectional  View. 
"CUT-METER." 

laid  aside  for  a  considerable  interval  before  being 
retcsted.  If  they  show  the  slightest  loss  of  strength 
between  these  tests  the  magnet  is  discarded. 

The  instrument  is  sufficiently  small  and  light  so 
that  it  can  be  carried  in  the  pocket  without  incon- 
venience. It  presents  a  handsome  appearance,  being 
substantially  constructed  of  brass,  nickel  plated.  The 
handle  is  turned  from  a  hard  tropical  wood  and  is 
highly  polished. 

The  machine-shop  manager,  who  with  one  of  these 
instruments  tests  every  machine  in  his  factory,  will 
be  surprised  at  the  results  and  will  be  astonished 
at  the  great  difference  between  what  he  supposed 
his  cutting  speed  to  be  and  what  the  instrument 
shows  it  actually  to  be. 


Motor-Operated  Valves. 

One  of  the  useful  applications  for  the  small  electric 
motor  is  the  operation  of  heavy  valves,  which,  when 
turned  bv  hand,  often  require  the  efforts  of  several 
men.  The  opening  and  closing  of  such_  valves  by 
electric  motors  is  especially  desirable  in  electric 
power  plants,  since  the  motors  can  be  controlled 
from  the  main  switchboard. 

The  Northern  Electrical  Manufacturing  Company 
of  Madison,  Wis.,  has  developed  a  system  of  valve 
operation  by  electric  power.  Under  this  system  the 
motor  is  geared  direct  to  the  valve  mechanism  and 


MOTOR-OPERATED    VALVE. 

is  always  ready  for  operation.  The  motor  can  be 
started  at  a  central  point,  and  any  distance  from 
the  valve  without  necessitating  the  presence  of  any- 
one at  the  valve.  A  few  small  wires  constitute  all 
the  connections  between  it  and  the  station.  There 
are  no  packings  to  dry  up  during  inaction  and  to 
leak  when  the  valve  is  being  opened  or  closed,  ns 
when  hydraulic  power  is  used.  There  is  no  water 
to  freeze  in  the  winter  time,  or  oil  to  drop  into  the 
water  mains  and  pollute  the  water  supply,  as  is  the 
case  when  oil  is  used  as  a  substitute  for  water  to 
avoid  freezing. 

The  motor  is  always  ready  and  can  be  started  by 


Tesla  Split-phase  Patents. 

In  the  action  brought  by  the  Westinghouse  Elec- 
tric and  Manufacturing  Company  against  the  Electric 
Appliance  Company  of  Chicago  to  restrain  that  com- 
pany from  selling  or  manufacturing  the  Gutmann 
wattmeter.  Judge  Kohlsaat  of  the  United  States  Cir- 
cuit Court  in  Chicago  handed  down  the  following 
decision  on  March  26th,  sustaining  the  Tesla  patents 
Nos.  511,559  and  511.560.  on  the  rotating-field  split- 
phase  system,  and  granting  the  injunction  asked  for: 
"This  case  comes  now  on  to  be  heard  upon  com- 
plainant's motion  for  an  injunction  pendente  lite  re- 
straining defendant  from  infringing  letters  patent 
Nos.  511.5.S9  and  511.560.  The  inventions  relate  to 
the  operation  of  rotating-field  motors  upon  a  single 
alternating-current  circuit,  under  what  is  known  as 
the  Tesla  split-phase  svstem.  applied  in  the  present 
case  to  the  operation  of  electric  motors.  The  former 
patent  covers  the  method  of  operating  the  motors, 
while  the  latter  covers  the  means  for  so  doing.  The 
inventions  may  be  said  to  consist  in  splitting  the 
current,  at  the  motor,  into  two  or  more  branches, 
constituting  the  independent  circuits  of  the  motor, 
and  producing  by  artificial  means  the  difference  of 
phase  necessary  to  operate  the  motor.  The  draw- 
ings of  the  patents  seem  to  call  for  an  armature  in 
the  form  of  a  cylinder. 

"The  defendant's  armature  consists  of  a  disk.  The 
specification  and  claims,  however,  of  the  patents  in 
suit  are  not  limited  to  details  of  form,  but  call 
broadly  for  'an  armature  within  the  influence'  of  the 
energizing  circuits.  I  am  of  the  opinion  that  de- 
fendant's device  is  fairlv  embraced  within  the  terms 
of  the  patents  in  suit.  Both  are  operated  under  the 
principles  of  Tesla's  patent  of  Mav  I.  tSSS.  the  in- 
vention of  which  was  the  production,  by  means  of 
a  series  of  stationary.'  magnet  poles,  energized  by 
alternating  currents  of  different  phase,  of  an  effect 
upon  an  armature,  mounted  within  the  influence  of 
such  poles,  similar  to  that  which  would  be  produced 
upon  the  same  armature  by  rotating  around  it  bodily 
the  pole  or  poles  of  a  physical  magnet.  The  equiv- 
alency of  the  two  is  shown  in  Gutmann  patent  No. 
614.225.  under  which  defendant's  device  is  manu- 
factured. The  difference  in  the  location  and  appli- 
cation of  the  magnetic  influence  is  equalized  and 
compensated  by  a  corresponding  difference  in  the 
ansrles  of  the  slots  in  the  cylinder  or  disk.  The  prin- 
ciple of  the  rotary  impulse  and  progression  is  the 
same.  The  auestion  is  satisfactorily  settled  for  the 
purpose  of  this  motion  by  the  respective  decisions 
in  the  suits  brought  bv  complainant  herein  v.  Rob- 
erts, decided  by  Judsre  Archbald  of  the  Eastern 
District  of  Pennsvlvania.  September  10.  1903,  and 
same  V.  Mutual  Life  Insurance  Company  et  al..  de- 
cided by  Judce  Hazel  of  the  Western  District  of 
New  York,   Februar}-^  4,   1904. 

"I  deem  the  question  of  infringement  duly  estab- 
lished. From  the  record  it  appears  that  the  validity 
of  the  patents  in  suit  is  assailed  principally  unon 
the  Bailey  and  Ferraris  publication  set  out.  The 
former  was  practically  eliminated  from  this  case  by 
the  decision  of  Judge  Townsend  of  the  Second  Cir- 
cuit in  the  original  suit  upon  Tesla's  fundamental 
patents  Nos.  .^81.968.  382.270  and  382.280.  entitled 
Westinghouse  Electric  and  Manufacturing  Comnany 
v.  New  England  Granite  Company,  T03  Fed.  Rep.. 
05.  which  ruling  was  affirmed  on  appeal  iro  Fed. 
Rep-,  753.  and  again  bv  Judge  Archbald  in  the  Roberts 
case  f supra.).  In  the  case  of  this  complainant  v. 
the  Catskill  Illuminating  and  Power  Companv.  T2i 
Fed.  Rep.,  631.  the  Court  of  Appeals  for  the  Second 
Circuit  reversed  the  decision  of  Judge  Lacombe.  ito 
Fed.  Rep..  377,  largely  upon  the  eround  that  it  did 
not  appear  from  the  record  that  Tesla's  said  inven- 
tions were  not  anticipated  or  described  in  the  paper 
read  by  Professor  Ferraris  before  the  Roj'al  Academy 
of  Sciences,  of  Turin,  Italy,  on  March  18,  18S8,  and 
published,  in  part,  in  an  electrical  journal  issued  at 
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Milan  on  April  22,  i888.  This  ruling  was  followed 
by  Judge  Colt  of  the  First  Circuit  in  the  case  of 
complainants  herein  v.  Stanley  Instrument  Com-  - 
pany,  not  yet  published.  In  the  cases  of  Roberts  and 
Mutual  Life  Insurance  Company  of  New  York 
(supra.),  as  herein,  this  difficulty  was  overcome. 
The  records  in  those  cases,  together  with  certain 
original  proofs  herein,  corroborative  thereof,  are  now 
..  before  the  court,  from  which  I  am  satisfied  that 
Tesla's  inventions  in  suit  antedated  the  Ferraris 
article,  and  were  original  with  him,  and  that  the  said 
patents  are  valid. 

"It  therefore  becomes  unnecessary  to  pass  upon 
the  other  questions  raised  by  complainant. 

"The  patents  being  found  valid  for  the  purposes 
of  this  motion,  and  also  infringed,  it  follows  that 
the  preliminary  injunction  should  be  granted.  Com- 
plainant's counsel  may  prepare  an  order  in  com- 
pliance herewith." 


Hornberger-Irwin  Transformers. 

Varied  types  of  the  Hornberger-Irwin  transformer 
are  shown  by  the  accompanying  illustrations.  For 
sizes  from  20  kilowatt  to  100  kilowatt  inclusive  a 
case  design  is  used  as  shown  in  Fig.  i,  which  con- 
sists of  a  cast-iron  base  and  cover.  The  body  is  of 
sheet  steel  of  substantial  thickness,  securely  riveted 
to  the  base  in  such  a  manner  as  to  make  leakage  of 
oil  impossible.  It  is  known  that  the  radiating  sur- 
face of  a  transformer  does  not  increase  in  the  same 
proportion  as  its  capacity.  Hence,  with  transformers 
after  reaching  a  certain  size,  the  question  of  radia- 
tion has  been  a  serious  problem.  With  the  tempera- 
ture inside  of  the  case,  greatly  in  excess  of  the  ex- 
ternal temperature,  moisture  will  accumularte,  espe- 
cially when  the  case  is  of  cast  iron,  as  the  necessary 
thickness  of  the  walls  prevents  the  free  and  rapid 
radiation  of  the  normal  heat,  even  when  the  case  is 


FIG.    I.       HOENBERGER-IRWIN     TRANSFORMER     OF    30-KILO- 
WATT   CAPACITY. 

filled  with  oil.  A  cast-iron  case  should  therefore, 
according  to  some  authorities,  be  used  only  for 
transformers  of  small  size,  wherein  low-operating 
temperatures  are  inherent,  and  thin  iron  case  walls 
possible.  While  a  sheet-steel  case  is  more  expensive 
to  build,  it  is  superior  to  a  cast  case,  for  the  reasons 
stated,  and  the  weight  is  greatly  reduced.  As  a  com- 
parison the  50-kilowatt  case  complete  weighs  only 
350  pounds,  whereas  in  the  same  size  the  weight  of 
a  cast-iron  case  is  over  Soo  pounds. 

For  sizes  larger  than  lOO  kilowatts  the  design 
of  Fig.  2  is  used,  as  shown,  which  is  made  for  foun- 
dation support  only  on  account  of  the  weight,  and 
can  be  arranged  for  either  oil,  air-blast  or  water  cir- 
culation. The  construction  is  massive  and  in  keep- 
ing with  the  size  and  heavy  duty  for  which  designed. 
This  type  is  common  to  street-railway  work  or  for 
long-distance,  high-voltage  transmissions.  It  is  de- 
signed for  any  frequency  from  25  periods  a  second 
up,  and  for  either  single  or  multi-phase  circuits,  and 
for  any  voltage.  In  most  sizes  of  this  type  the  multi- 
coil  construction  is  employed,  in  which  are  embodied 
special  features  of  safety  not  possible  in  the  shell- 
type  construction.  The  complete  transformer  is 
made  up  of  many  coils,  each  having  the  required 
number  of  ratio  turns  within  itself,  all  coils  then 
being  joined  in  multiple  to  the  terminals.  A  possible 
disablement  of  one  coil  does  not  mean  that  the  trans- 
former must  be  entirely  replaced,  but  only  that  coil 
which  is  injured,  as  the  correct  terminal  voltage  is 
obtained,  even  were  a  number  of  coils  removed  from 
the  transformer ;  therefore  its  operation  is  affected 
only  to  the  extent  that  its  capacity  would  be  reduced 
by  the  number  of  coils  not  in  operation. ' 

The  manufacturers  of  the  Hornberger-Irwin 
transformer  call  attention  to  the  fact  that  many 
buyers  of  transformers  lose  sight  of  the  point  that 
true  efficiency  in  a  transformer  does  not  alone  con- 
sist of  low-iron  loss  and  good  regulation.  It  is 
easily  possible,  the  manufacturers  say,  to  fulfill  both 
of  the  above  conditions  in  two  different  transformers 
of  the  same  rated  capacity  but  different  in  weight, 
and  while  one  transformer  will  operate  at  a  low 
temperature  the  lightweight  transformer  will  run  at 
a  high  temperature.    It  is  obvious  that  the  tempera- 
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ture  has  everything  to  do  with  true  efficiency,  as  the 
life^  of  the  insulation  as  well  as  the  permanent  mag- 
netic quality  of  the  iron  core  is  directly  dependent. 
Owing  to  liberal  design  and  to  the  "special  feature  of 
multi-coil  construction,  as  shown  in  Fig.  3,  the  rise 
of  temperature  in  the  Hornbergerrlrwin  transformer 
is  said  to  be  small. 

The  iron  loss  of  a  transformer  of  a  given  size 
depends  directly  upon  the  quality  of  the  iron,  upon 
the  volume  of  the  core,  and  the  extent  to  which  it 
is  magnetized.  The  iron  losses  are  also  increased 
as  the  frequency  is  lowered.  This  is  due  to  a  higher 
density  of  the  iron  being  reached  when  subjected  to 
a   magnetizing  force   for  a   greater   length   of  time. 


FIG.     3.       HORNBERGER-IRWIN    TRANSFORMER    READY    TO 
ASSEMBLE. 

Thus,  in  order  to  produce  the  best  transformer  it  is 
necessary  to  keep  in  mind  the  above  conditions. 

Hysteresis  losses  in  the  iron  are  ever  present,  but 
do  not  increase  perceptibly  when  the  core  tempera- 
tures do  not  exceed  a  certain  figure.  However,  with 
an  inferior  grade  of  iron,  or  with  good  iron  oper- 
ated at  too  high  a  density  a  constant  increase  in 
hysteresis  loss  occurs.  This  results  in  the  aging 
of  the  iron.  With  the  multi-coil  core-type  con- 
struction and  the  low  densities  employed,  together 
with  the  use  of  steel  made  under  rigid  specifications, 
low  temperatures  are  attained  and  the  aging  of  the 
cores  decreased  when  operated  in  accordance  with 
specifications  for  which  the  transformers  are  de- 
signed. 

Oil  used  in  the  larger  sizes  maintains  the  trans- 
formers at  a  more  equal  temperature  and  contributes 
to  the  rapid  radiation  of  the  natural  heat  of  the  core. 
As  inferior  oil  is  very  detrimental,  the  oil  used  in 
the  transformers  should  be  furnished  by  the  makers 
of  the  transformer. 

All  transformers  before  being  crated  for  shipment 
are  carefully  and  critically  tested  in  order  that  any 
possible  deficiency  may  be  discovered  in  the  factory 
instead  of  by  the  customer.     A  breakdown   test  of 


FIG.    2.       HORNBERGER-IRWIN    AIR-BLAST   TRANSFOR.MERS 
OF  300-KILOWATT  CAPACITY. 

10,000  volts  is  applied  between  the  primary  and  sec- 
ondary windings  as  well  as  between  the  windings 
and   the   core. 

In  the  selection  of  insulating  material  special 
attention  has  been  paid  to  its  behavior  after  long 
periods  of  use  in  transformer  work.  It  is  perhaps 
unnecessary  to  say  that  of  all  forms  of  insulation 
preparations  of  mica  are  the  best  and  should  be 
selected  in  all  cases  for  transformer  work.  Mica 
insulation  is  used  throughout  in  the  construction  of 
these  coils  and  is  prepared  under  the  most  rigid 
supervision. 

Ample  allowance  of  copper  has  been  provided  for 
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the   increased  amount  of  current  which  is   required 
facto?  °P'""°"  °^  i"d"rtive  apparatus  of  low-power 

Hornberger-Irwin  transformers  are  built  for  -ail 
classes  of  multi-phase  distribution  in  single-trans- 
former units  for  the  combined  phases,  altliough  it 
has  been  customary  to  use  single-phase  transformers 
connected^  together,  one  transformer  to  each  phase 
Single-unit  polyphase  transformers  are  recommended 
on  account  of  the  better  results  obtained  in  the  direc- 
tion of  regulation  and  efficiency,  compactness  of 
design  and  lower  cost.  The  cross-section  of  copper 
allowed  is  liberal,  and  m  addition  to  this  the  coppe-- 
used  IS  that  refined  by  the  electrolytic  process 

The  Hornberger-Irwin  transformers  are  built  by 
the  Crawfordsville  Electric  Company  of  Crawfords- 
ville,Ind.,  recently  organized  by  H.  H.  Hornberger 
and  O.  C.  Irwm,  together  with  G.  B.  Luckett  as  sec- 
retary. It  IS  the  purpose  of  the  company  to  devote 
itselt  generally  to  the  manufacturing  of  alternatin"-- 
current  machinery  of  standard  character,  the  factory 
being  well  equipped  with  the  necessary  tools,  while 
the  oHicers  and  employes  of  the  company  are  familiar 
with  the  manufacture  of  alternating-current  an- 
paratus.  ^ 


New  Members  of  the  Institute. 

Among  those  elected  to  associate  membership  in 
the  American  Institute  of  Electrical  Engineers  at 
the  directors'  meeting  in  New  York  city  on  March 
2Sth   were   the   following-named : 

Anderson,  William,  Cascade  Water  Power  and  Light  Com- 
pany,    Cascade,    British    Columbia.  ^ 

Babcock,  A.  H.,  Southern  Pacific  Company,  Oakland  Cal 
■   ^^Boldenwcck,    F.    W.,    Western   Electric  "^Company,   Chicago, 

Canada,  W.  J.,  Dayton,  Springfield  and  Urban  Electric 
Railway    Company,    Springfield,    Ohio.  "-icctric 

Childs,  J.  S.,  Buffalo.  N.  Y. 
New'  y  °rf  c'it^""'    ^^    ^°'""'    ^'"■""^  Telegraph    Company, 
CoSmbuI:  Ohio^-    '^°'"'"''"'    """"'=>'    ^"^    L'sht    Company, 
Saf.'Se'Eity.-UmT'  °'  '""  Underwriters  of  the  Pacific, 

Giles.  A.   F.,  General  Electric  Company,  Atlanta,  Ga. 

Harvey,     Dean,     Underwriters     Laboratories,     Chicago      111 

Hazen,  W.  P  Central  Market  Street  Rai  way  Company 
and^  Columbus,   London   and    Springfield  Railwayf  Columbus; 

Sa^Tra'nci^io.'^Cal.'"''"""    ''"='='"'^    Construction    Company. 

iSu'   ^'J^:!   '-"'IS'   '?""   Company,   Columbus,  Ohio. 
pa^;,"M'adtso^'"wif  "*'""    '^''=='"'^"'    Manufacturing    Com- 

Lanier,   A.    C.     University   of  Tennessee,    Knoxville,    Tenn. 

{-;"?''=■■?.•  F;  A.,  with  George  M.    Brill,  Chicago,    111 

OH."'r  §■■  \°"'=^""=  .Railway  Company,  Louisville,  Ky. 
Orleans,    La.  Lighting     Compan.v,      New 

f,.'^''''^''''    ■1^">="»'<='.    Jr.,    Westinghouse    Electric    and    Manu- 
facturing  Company,    St.    Louis,    Mo. 

li'r^' I'^r^r  ?"'"."'=  I'i"""'.=  Company,  Seattle,  Wash. 
ESkes    i    B  I"<-'"f'f"=El«'."c  Company.  New  Orleans,  La. 
L,ukes,  J.   B.,   Seattle  Electric  Company,  Seanle,  VVash 

lumtat  OhS:    ^-    '^"'"'    """"    ■^'■'^"""^    Company.    Co- 

sl^fr"A  ^b'^-vv  ^'!,Y''  ^IST'l  Company,  Seattle,  Wash, 
low"  •   ^^""'••""s   Telephone   Company,    Woodbine, 

vilfe'^Slkss.""''  ■^■'  ^^'"^"''  ^'°™'^'=  ^"^"y  Company,  Somer- 
wSlmi;  ^w"    D-   Garton.Daniels  Company.    Keoknk,   Iowa. 

AsWand     Kv  Camden     Interstate    Railway    Company, 

Willard,  Ben.  General  Electric  Company,  New  Orleans,  La. 


COMMUNICATION. 


Prof.  H.  B.  Smith's  High-potential  Work. 

To  the  Editor  of  the  Western  Electrician: 

In  your  issue  of  March  26th,  on  page  248,  you 
allude  to  the  high-potential  transformer  designed 
and  built  under  the  direction  of  Professor  Harold  B. 
Smith,  Worcester,  JNIass.  In  that  note,  however,  you 
speak  of  this  work  as  having  been  done  by  four  stu- 
dents of  "the  Massachusetts  Institute  of  Tech- 
nology." Permit  me  to  call  your  attention  to  the 
fact  that  you  have  inadvertently  credited  this  work 
to  the  wrong  institution.  Professor  Smith  is  pro- 
fessor of  electrical  engineering  in  the  Worcester 
Polytechnic  Institute:  and  the  higli-potential  work 
which  has  been  done  during  the  past  few  years  and 
which  has  attracted  considerable  attention  not  only 
m  this  country  but  in  Europe,  has  all  been  done 
under  his  direction,  and  either  by  him  personally  or 
by  his  students  in  connection  with  their  thesis  work. 
Will  you  kindly  make  the  necessaiy  correction  in 
3'our  next  issue,  giving  it  such  prominence  as  would 
seem  to  be  necessitated  by  the  widespread  publicitv 
which  has  been  given  to  the  matter  through  your 
error?  In  connection  with  this  it  may  be  stated 
that  Professor  Smith's  work  has  obtained  among 
scientific  men  such  wide  recognition  that  he  has  been 
invited  by  the  committee  in  charge  to  present  a 
paper  on  this  subject  before  the  Internationa!  Elec- 
trical Congress  to  be  held  at  St.  Louis  in  connection 
with  the  World's  Fair  in  September.  Professor 
Smith  has  accepted  the  invitation  and  some  important 
results  which  have  never  yet  been  published  v.ill  be 
presented  by  him  at  that  time. 

Levi  L.  Conast. 
Professor  of  Mathematics, 
Worcester  Polytechnic  Institute. 
Worcester,  Mass.,  March  31,  1904. 


[The  error  was  a  clerical  one.  occurring  in  the 
report  of  a  discussion  of  Professor  Ryan's  paper 
before  the  American  Institute  of  Electrical  Engineers. 
We  are  glad  to  give  the  Worcester  Polytechnic  In- 
stitute the  credit  which  is  its  due. — Ed.  W.  E.] 
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Evansville  Municipal-telephone  Scheme 
Receives  Severe  Blow. 

The  Evansville  (Ind.)  Municipal  Telephone  Com- 
pany was  worsted  on  March  2Sth,  when  Judge  Rob- 
inson, special  judge,  sitting  in  the  Vanderburg  Su- 
perior Court,  overruled  the  demurrer  of  the  city  in 
the  suit  of  ex-Judge  R.  D.  Richardson  to  enjoin 
the  city  from  embarking  in  the  municipal  telephone 
business.  Of  course  the  suit  for  an  injunction 
is  still  pending,  but  the  ruling  on  tHe  demurrer  prac- 
tically disposes  of  the  question.  Judge  Robinson 
holds  that  the  city  has  a  right  to  "subscribe"  for 
stock  in  the  telephone  company  and  give  in  payment 
therefor  a  franchise  and  vote  it  through  the  mayor. 
If  the  city  has  placed  itself  in  a  situation  where  it  will 
become  indebted,  such  an  obligation  is  not  a  present 
one,  and  the  most  that  can  be  said  is  "that  it  all 
depends  upon  contingencies  which  may  or  may  not 
happen." 

The  court  reaches  the  legal  obstacles  of  the  scheme 
in  the  delegation  of  three  of  the  directors  by  the 
preferred  stockholders.  The  Indiana  statute  declares 
that  such  preferred  stock  shall  not  be  voted  at  any 
meeting  of  such  company,  nor  shall  the  holders 
thereof,  as  such,  have  any  voice  in  the  management 
of  the  affairs  of  such  company.  In  the  organization 
of  the  municipal  telephone  company  there  are  seven 
directors,  to  each  of  whom  the  mayor  assigns  one 
share  of  common  stock  to  be  held  in  trust  and  re- 
assigned at  the  expiration  of  his  term,  each  of  whom 
shafl  be  an  owner  of  preferred  stock.  Until  the 
preferred  stock  is  redeemed  three  of  the  directors 
are  designated  by  the  holders  of  a  majority  of  the 
preferred.  Of  the  remaining  four  directors,  two  are 
taken  from  each  of  the  political  parties  casting  the 
highest  number  of  votes  at  the  last  city  election.  The 
faith  of  the  city  is  pledged  to  the  subscribers  of  the 
preferred  stock  to  carry  out  this  provision  as  to  the 
directors,  and  it  is  made  the  duty  of  the  mayor  in  all 
elections  for  directors  to  cast  the  vote  of  the  city's 
stock  in  accordance  with  the  provision. 

Judge  Robinson  held  that  it  is  a  fundamental  rule 
of  law  that  a  corporation  such  as  the  proposed  tele- 
phone company  is  created  and  exists  by  virtue  of 
statutory  authority,  and  by  that  only.  The  statutes 
must  be  regarded  as  entering  into  and  forming  a  part 
of  the  articles  of  association.  Any  regulations  and 
provisions  inserted  in  the  articles  of  association  in  ad- 
'dition  to  those  required  by  the  creative  statute  w-ould 
be  void.  The  company  can  place  no  restrictions  upon 
the  manner  ol  exercising  its  corporate  duties  other 
than  the  statute  provides.  The  Legislature  of  Indiana 
has  determined  that  a  sufficient  reason  exists  for  de- 
nying to  a  holder  of  preferred  stock,  as  such,  a  voice 
in  the  management  of  the  corporation.  The  court 
upheld  the  right  of  Richardson  as  a  taxpayer  to  sue 
to  prevent  a  misuse  of  the  corporate  powers  relating 
to  municipal  rights  and  property  and  declares  the 
contract  void  if  it  is  shown  that  employes  of  the 
city  are  interested,  because  the  statute  expressly 
forbids,  either  directly  or  indirectly,  their  being  a 
party  to  any  such  contract  or  scheme. 

It  was  shown  that  at  the  time  the  subscription 
contract  was  made  and  when  approved  by  the  council 
the  members  of  the  council  and  Board  of  Public 
Works  were  holders  of  preferred  stock  in  the  tele- 
phone company.  Therefore  the  court  finds  that  the 
.scheme  is  illegal — first,  because  the  preferred  stock- 
holders are  allowed  to  name  certain  of  the  directors, 
which  is  contrary  to  the  statute,  and,  second,  the 
contract  between  the  city  and  the  telephone  company 
is  void  if  employes  of  the  city  are  interested  in  thr 
company  as  private  stockholders. 

The  directors  of  the  Municipal  Telephone  Com- 
pany held  a  meeting  during  the  last  week  and  dis- 
cussed the  status  of  the  company,  but  took  no 
definite  action  as  to  the  future.  In  legal  circles  the 
decision  is  regarded  as  a  deathblow  to  the  municipal 
telephone  idea  in  Evansville.  An  appeal  to  the 
higher  courts,  it  is  asserted,  would  only  afford  time 
more  completely  to  destroy  the  patience  and  con- 
fidence of  the  people.  There  are  people  who  have 
clung  to  the  dream  that  the  "municipal"  telephone 
plan  would  be  an  ideal  consummation,  and  of  course 
they  are  disappointed  at  the  court's  decision,  but  it 
is  generally  understood  that  Mayor  Covert  and 
others  prominent  in  the  scheme  are  heartily  glad  of 
the  decision  as  the  best  way  out  of  a  futile  attempt 
to  form  a  partnership  not  recognized  by  law. 


Independent   Long-distance   Plans  Dis- 
cussed. 

An  important  meeting  of  the  traffic  committee 
of  the  new  telephone  association,  w-hich  is  composed 
of  nearly  all  of  the  long-distance  Independent  tele- 
phone companies  in  the  country,  was  held  at  the 
Claypool,  Indianapolis,  on  April  2d,  and  plans  for 
the  betterment  of  the  long-distance  Independent 
service  were  thoroughly  discussed.  The  principal 
question  considered  was  the  building  of  connecting 
links  for  the  long-distance  lines  and  the  employ- 
ment of  competent  and  expert  telephone  men  to  map 
out  proper  plans  for  perfecting  the  general  system 
contemplated.  The  committee  is  composed  of  F.  S. 
Dickson,  J.  B.  Hoge  and  B.  W.  Overley  of  Cleveland, 
Ohio;  C.  H.  Ledlie  and  C.  M.  Foster  of  St.  Louis; 
M.  R.  Patton  of  Kansas  City;  J.  C.  Splain  of  Pitts- 
burg, and  S.  P.  Sheerin  of  Indianapolis. 


Ohio  Telephone  Notes. 

The  Baltimore  and  Ohio  Railroad  Company  is 
equipping  its  line  between  Newark  and  Chicago 
Junction  with  telephones.  They  will  be  used  for 
convenience  where  they  can  be  substituted  for  tele- 
graph reports,  but  will  not  replace  the  telegraph. 
It  is  believed  that  much  time  can  be  saved  by  their 
use. 

Nearly  50  miles  of  new  line  is  being  constructed 
by  the  Weston  Home  Telephone  Company  of  Wes- 
ton. A  toll  line  will  be  built  to  connect  with  the 
Bowling  Green  system,  and  at  that  point  with  the 
United  States  Telephone  Company.  Franchises  have 
been  secured  in  Custer  and  Milton  also. 

Telephone  men  in  Cleveland  believe  that  the  meas- 
ured service  will  come  into  general  use  within  a 
short  time.  They  say  that  there  is  too  much  useless 
conversation  over  telephone  lines,  and  it  all  costs 
someone  something.  When  the  measured  service  is 
brought  into  use,  the  cost  of  all  conversations  will 
be  placed  where  it  belongs.  It  is  believed  that  a 
more  satisfactory  service  can  be  maintained  where 
telephones  are  used  only  when  necessary. 

The  Trotwood  Home  Telephone  Company  of  Trot- 
wood  has  been  incorporated  with  a  capital  stock  of 
$10,000  by  G.  W.  Minnich,  William  Swinger,  Joseph 
Laudes,  S.  A.  Blessing  and  W.  L.   Besler. 

An  increase  of  capital  stock  from  $10,000  to  $20,- 
000  has  been  made  by  the  Camden  Telephone  Com- 
pany of  Camden. 

Several  telephone  men  met  at  Dayton  a  few  days 
ago  and  discussed  the  advisability  of  constructing 
a  line  from  Dayton  to  Richmond,  Iiid..  to  connect 
the  long-distance  lines.  This  line  will  be  built  at 
an  early  date,  but  whether  by  the  United  States  or 
a  separate  company  has  not  been  stated. 

The  Seneca  Telephone  Company  of  Gibsonburg 
has  been  incorporated  with  a  capital  stock  of  $20,000 
by  N.  B.  Erwin.  F.  C.  Harning,  F.  W.  Zorn,  C.  H. 
Miller  and   C.   B.    Snyder 

Bids  are  being  considered  for  the  new  Bell  tele- 
ohone  building  at  East  Liverpool,  and  it  will  likely 
be  under  construction  before  early  summer.  The 
building  is  to  be  30  by  70  feet,  three  stories  high,  and 
modern   in   every  particular.  C. 


Telephone   News  from  the    Northwest. 

The  United  States  Telegranh  and  Telephone  Com- 
pany, recently  formed  at  Springfield.  Minn.,  has 
opened  negotiations  with  the  Tri-state  Telephone  and 
Telegranh  Company  of  Minneapolis  for  long-distance 
connections,  and  it  is  expected  to  be  able  ultimately 
to  secure  connection  with  Chicago  over  Independent 
wires. 

Hans  Berg  and  R.  G.  Welsh  have  bought  the 
interest  of  C.  R.  C.  Johnson  in  the  Stevens  County 
Telephone  Company  at  Morris.  Minn. 

The  Wausaukee  (Wis.)  Telephone  Company  has 
sold  its  toll  lines.  51  miles  in  length,  to  the  Wiscon- 
sin Telephone  Company. 

The  city-hall  and  court-house  commission  in  St. 
Paul  thinks  there  are  too  many  telephones  in  use 
in  the  building.  An  inquiry  showed  that  there  are 
53  Northwestern  and  si  Twin  City  instruments. 

A  number  of  rural  lines  and  a  local  exchange  for 
Finley.  N.  D..  is  planned  by  the  Union  Telephone 
Company. 

The  Renville  (Minn.)  Rural  Telephone  Company 
has  been  incorporated  with  a  capital  of  $20,000. 
A.  E.  Carver  heads  the  list  of  incorporators.  A  line 
will  be  built  from  Renville  to  Bird  Island  and 
Fairfax. 

The  Pelican  Telephone  Company  has  been  incor- 
norated  at  Pelican  Ranids,  Minn.  The  capital  is 
$25,000.  J.  P.  Wallace  is  president  and  N.  P.  Moen 
secretary. 

The  buncombe  (Iowa)  Telephone  Company  has 
been  incorporated.  D.  Maricle  is  president  and  Dr. 
J.  Thompson  secretary. 

The  City  Telephone  Company  has  sold  its  Farragnt 
(Iowa)  exchange  to  R.  Whistler  &  Sons. 

The  contract  for  rebuilding  the  Mutual  Telephone 
Company's  exchange  at  Des  Moines,  Iowa,  has  been 
let  to  the  Stromberg-Carlson  company  of  Rochester. 
N.  Y.     The  cost  will  be  close  to  $250,000. 

A  convention  of  North  Dakota  electrical  and  tele- 
phone men  will  he  held  at  Grand  Forks  on  May  nth 
and  I2th.  R. 


Michigan  Telephone  Matters. 

The  Michigan  State  Telephone  Company  has  filed 
a  trust  mortgage  to  secure  the  issue  of  $10,000,000 
bonds.  All  the  property  of  the  old  Michigan  Tele- 
phone Company  has  now  been  conveyed  to  the  new 
company.  Ifhis  virtually  winds  up  the  proceedings. 
It  is  understood  that  the  new  company  will  eventu- 
ally make  a  settlement  with  the  minority  stockholders 
of  the  Michigan  Telephone  Company. 

The  Michigan  State  Telephone  Company  is  run- 
ning a  cafe  for  the  benefit  of  its  employes,  at  which 
meals  are  served  at  a  reduced  fate  from  other  res- 
taurants. The  place  has,  however,  been  so  ^much 
crowded  of  late  that  the  men  have  been  excluded. 
It  is  contended  that  they  are  better  able  to  pay  a 
high  price  than  the  girls. 

It  is  rumored  that  the  People's  telephone  plaiit 
of  Detroit,  including  the  mains  in  the  street  ana  its 
tmconipleted  building,  has  been  sold  to  the  Michigan 
State  Telephone  Company.  It  has  been  denied,  how- 
ever, that  the  uncompleted  exchange  building  has 
been  sold,  the  mains  only  having  been  turned  over 
to  the  Michigan  company. 


A  new  telephone  company  may  be  organized  in 
Detroit  in  opposition  to  the  newly  formed  Michigan 
State  Telephone  Company,  which  took  over  the  Mich- 
igan (Bell)  Telephone  Company.  T.  F.  Ahern  of 
Detroit,  wdio  built  the  Detroit  Telephone  Company's 
system,  says  that  such  a  project  is  in  view  and  that 
it  was  proposed  to  give  first-class  service  at  reason- 
able rates,  probably  $30  or  $45.  The  organization 
of  this  company  perhaps  accounts  for  the  purchasing 
of  the  conduits  of  the  People's  Telephone  Company 
{upon  w-hich  work  has  been  abandoned)  by  the  Michi- 
gan State  Telephone  Company.  The  new  company, 
it  is  asserted,  will  not  ask  for  a  franchise.  W. 


Indiana  Telephone  Items. 

The  Waupecong  Home  Telephone  Company  of 
Waupecong  has  filed  articles  of  incorporation.  The 
capital  stock  is  $1,000.  The  company  will  establish 
an  exchange  in  Waupecong  and  Miami  County.  The 
directors  are  M.  D.  Hensler,  Taylor  Hamilton,  Silas 
Gerber,  Andrew  Zook  and  Mast  Max. 

A  telephone  company  has  been  organized  at  Dale- 
ville  and  a  portion  of  the  material  purchased  for  a 
new  plant.  Daleville  has  over  1,000  inhabitants  and 
is  a  thriving  towai,  but  has  never  had  a  telephone 
system 

The  Delaware  and  Madison  County  Telephone 
Company  has  begun  the  work  of  changing  instru- 
ments and  installing  its  switchboard  at  Summitville 
to  replace  the  one  formerly  operated  by  the  Central 
Union  company,  and  which  w-as  owned  by  R,  M. 
Inglis.  The  Central  Union  hereafter  will  operate  a 
loll  station  there  onl}-. 

.\fter  w-rangling  for  14  months  the  City  Council 
of  Wabash  has  granted  a  franchise  to  the  Central 
LTnion  Telephone  Company.  The  City  Council  and 
the  Central  Union  have  been  at  swords  points  all 
this  time,  and  for  more  than  a  year  the  company 
has  been  doing  business  in  Wabash  by  sufferance, 
the  franchise  having  expired  more  than  a  year  ago. 

The  City  Council  has  not  yet  approved  of  the 
change  in  the  corporate  powers  and  methods  contem- 
plated by  the  Indianapolis  Telephone  Company, 
which,  by  the  terms  of  the  New  Telephone  Com- 
pany's franchise,  requires  the  approval  of  the  Board 
of  Public  Works  and  the  council.  It  is  generally 
believed  the  approval  \vi]\  be  obtained,  since  the 
change  will  enable  the  company  to  enlarge  its  facili- 
ties and  extend  its  business.  However,  there  are  two 
distinct  organizations  and  the  franchise  was  granted 
to  and  authorizes  the  one  only  to  do  business. 

F 


TELEPHONE  MEN. 

At  the  annual  meeting  of  the  American  Telephone 
and  Telegraph  Company  in  New  "V^ork,  on  March 
29lh,  Thomas  B.  Bailey  was  elected  a  director  to 
succeed  the  late  J.  Malcolm  Forbes.  Over  1.000,000 
shares  of  stock  were  represented,  mostly  by  proxy. 

Frank  H.  Bethell  was  recently  elected  general  man- 
ager of  the  Chesapeake  and  Potomac  Telephone  Com- 
pany, with  headquarters  in  Washington,  D.  C,  his 
duties  beginning  on  April  1st.  Previously  to  his 
election  to  the  office  which  he  now  holds  Mr.  Bethell 
was  contract  agent  for  the  New  York  Telephone 
Company. 

Retiring  General  Superintendent  J.  W.  Lattig  of 
the  United  Telephone  and  Telegraph  Company  was 
recently  presented  a  handsome  dinner  set  of  150 
pieces  and  a  cut-glass  water  set  at  the  company's 
oftices  in  Philadelphia  by  the  employes  of  the  Lhiile.l 
company,  as  well  as  the  officers  of  the  York  State 
Telephone  Company,  the  officers  of  the  Eastern  Elec- 
trical Construction  Company  and  the  officers  of  the 
Eastern  Telephone  Manufacturing  Company,  with 
whom  he  has  held  business  relations.  Mr.  Lattig 
has  been  with  the  United  Telephone  and  Telegraph 
Company  for  2V2  years,  and  during  that  time,  as 
shown  by  the  handsome  gift,  he  has  earned  the  good 
will  and  earnest  co-operation  of  everybody  from  the 
officers  of  the  company  down.  Mr.  Houck.  the  traf- 
fic manager,  made  the  presentation.  Mr.  Lattig  has 
befTun  new  duties  with  the  Delaware  and  Atlantic 
'I  elephone  and  Telegraph   Company. 


NEW  COMPANIES. 

The  Newark  Telephone  Exchange  of  Newark', 
N.  Y.,  has  been  incorporated.  The  capital  is  $25,000 
and  the  incorporators  are  E.  A.  Smith.  J.  E.  Pulver 
and  E.  P.  Thatcher  of  Newark. 

The  Hotel  Telephone  Company,  with  headquarters 
at  Albion.  N.  Y..  has  been  incorporated  by  C.  M. 
Beattie  and  Garrison  Babcock  of  Rochester  and 
G.  L.  Merrill  of  Albion.  The  capital  stock  is 
$50,000. 

A.  J.  Davis  and  associates  have  organized  the  Tre- 
mont  Independent  Telephone  exchange  at  Tremont. 
111.,  where  they  propose  to  operate  a  telephone  sys- 
tem. The  company  has  been  incorporated  with  a 
capital  of  $2o,CO0. 

A  local  telephone  company  will  probably  be  or- 
ganized at  Vacaville,  Cal.,  in  opposition  to  the  Sun- 
set Telephone  Company.  The  'Vacaville  Water  and 
Light  Company  has  offered  the  use  of  its  poles 
throughout  the  city  to  the  new  company. 

Philip  King,  W.  J.  Reid  and  T.  B.  Mitchell  have 
ii7Corporated  the  Edwards  County  Mutual  Telephone 
Company  of  Albion,  III.  The  company  is  capital- 
ized at  $8jOOO,  and  it  is  proposed  to  operate  a  tele- 
phone system  throughout  Edwards  County. 


April  9,  1904 

Service  Meter  for  Telephone  Lines. 

Frank  R.  McBerty  of  Chicago  has  recently 
invented  a  service  meter  for  toll  lines,  assigned  to 
the  Western  Electric  Company.  Reference  to  the 
accompanying  diagram  will  make  clear  the  following 
description : 

The  subscriber's  apparatus  at  each  of  the  sub- 
stations (A)  (B)  is  of  the  usual  type,  with  the  ex- 
ception of  the  toll-counting  device  and  its  associated 
mechanism  for  ''blocking''  or  rendering  inoperative 
the  telephone  apparatus.  Each  telephone  line  con- 
sists of  two  limbs  terminating  at  the  ceiv'ral  office  in 
line-springs  of  a  spring-jack.  The  usual  line  signal 
is  associated  with  each  telephone  line  at  the  central 
office  for  indicating  calls.  A  cut-off  relay  is  also 
associated  with  each  line,  being  connected  in  a 
grounded  branch  from  the  third  contact  or  test  ring 
of  the  spring-jack,  the  relay  being  adapted  when 
energized  to  disconnect  the  line-signal  apparatus  from 
tb^  line.  An  answering  plug  and  a  connecting  plug 
are   furnished   at   the   central-office   switchboard. 

The  conductors  (4)  and  (6)  include  the  magnet 
windings  of  supervisory  relays,  which  control  super- 
visory signal  lamps.  One  pole  of  the  battery  is 
grounded  and  the  supervisory  signal  lamps  are  in- 
cluded in  conductors  fS)  (9)  respectively,  leading 
from  the  other  pole  of  the  battery  to  sleeve  contacts 
of  the  plugs.  These  sleeve  contacts  of  the  plugs 
register  with  the  grounded  test  rings  of  the  spring- 
j  acks. 

Shunt  circuits  (10)  (ii)  are  provided  about  the 
signal  lamps,  the  shunt  circuits  being  controlled 
by  switch  contacts  operated  by  the  supervisory  relays. 
When  either  of  the  shunt  circuits  is  closed  its  cor- 


WESTERN     ELECTRICIAN 

ment  of  the  escapement  pallets  carried  by  the  actu- 
ating lever.  A  subsequent  movement  of  the  lever 
in  a  reverse  direction  will  complete  the  registra- 
tion. A  manually  operated  plunger  or  push-key  (1) 
is  associated  with  the  actuating  lever,  whereby  the 
lever  may  be  moved  in  a  contra-clockwise  direction. 
The  plunger  (1)  preferably  is  not  mounted  upon  the 
actuating  lever,  but  is  caoable  of  movement  independ- 
ently and  is  normally  maintained  in  its  outer  position 
by  means  of  a  spring  (1').  The  plunger  preferably 
carries  a_  movable  switch  contact  which  normally 
rests  against  a  stationary  contact,  engagement  be- 
tween the  contact  parts  being  broken  when  the 
plunger  is  pushed  in  to  move  the  actuating  lever  (k) 
of  the  toll  counter.  The  contacts  are  serially  in- 
cluded in  the  telephone  circuit,  whereby  the  circuit  is 
broken  momentarily  when  the  subscriber  pushes  in 
on  the  plunger  (I)  to  operate  his  toll-counter,  the 
plunger  moving  back  again  under  the  influence  of 
the  spring  to  re-establish  the  circuit  as  soon  as 
pressure  is  removed.  The  object  of  this  arrangement 
is  to  prevent  the  subscriber  from  keeping  the  plunger 
permanently  pushed  in  with  the  design  of  preventing 
the  operation  of  his  toll-counter. 

A  polarized  electromagnet  (p)  is  associated  with 
the  toil-counting  mechanism,  the  windings  of  the 
magnet  being  connected  in  the  branch  of  the  line 
which  leads  through  the  subscriber's  telephone  talk- 
ing apparatus.  The  winding  of  the  magnet  is  prefer- 
ably shunted  by  a  comparaitvely  high  non-incluetive 
resistance  to  diminish  its  impedance  to  telephone  cur- 
rents. This  polarized  magnet  has  a  centrally  pivoted 
tilting  armature  which  carries  a  latch  or  detent 
adapted  to  engage  and  hold  the  end  of  the  actuating 


SERVICE    METER    FOR    TELEPHONE    LINES — DIAGRAM    OF    EXCHANGE    AND    SUBSCRIBERS     CONNECTIONS. 


responding  signal  lamp  is  thereby  deprived  of  cur- 
rent. 

The  conductors  (5)  (6)  of  the  plug  circuit  ter- 
minate respectively  in  the  tip  and  ring  contacts  of 
the  plug  (d).  Similarly  the  conductors  (3)  ('4)  of 
the  plug  circuit  are  normally  connected  with  the 
tip  and  ring  contacts  of  the  plug  (c).  A  double- 
pole  switch  is  provided,  however,  whereby  the  con- 
nections of  the  conductors  (3)  (4)  with  the  contacts 
of  the  plug  (c)  may  be  reversed,  the  switch  being 
adapted  to  be  operated  by  an  electromagnet  (h'). 
The  magnet  is  provided  with  two  windings.  One  of 
the  windings  (Ir),  of  low  resistance,  is  included 
in  series  in  the  conductor  (11),  which  shunts  the 
signal  lamp  (g')  and  is  controlled  by  the  supervisory 
relay  (g).  The  other  winding  (Ir''),  of  high  resist- 
ance, is  serially  included  in  a  conductor  (12),  which 
forms  a  second  shunt  around  the  signal  lamp  and  is 
controlled  by  the  relay  armature  (h"*)  of  the  magnet 
itself.  When  the  supervisory  relay  is  energized  the 
effect  is  first  to  close  the  shunt  (11)  around  the  su- 
pervisory signal  lamp,  thereby  causing  the  lamp  to 
be  deprived  of  current  and  the  light  extinguished. 
Since  the  shunt  thus  closed  includes  the  winding 
(Iv)  of  the  magnet,  the  magnet  will  be  energized, 
attracting  its  armature  and  also  operating  the  double- 
pole  switch  (h)  to  reverse  the  connections  between 
the  battery  and  contacts  of  the  answering  plug  (c). 
The  armature  being  drawn  up  closes  the  circuit 
(12),  which  includes  the  retaining  winding  (Ir)  of 
the  magnet,  whereby  the  magnet  is  supplied  with 
current  and  maintained  energized  independently  of 
the  circuit   (11). 

Turning  now  to  the  apparatus  at  the  sub-stations 
of  the  system.  The  toll  device  shown  in  the  drawing 
is  a  connection  register  or  service  meter  and  consists 
of  a  train  of  counting  wheels  (i),  including  a  star- 
wheel,  the  teeth  adapted  to  be  engaged  by  the  pallets 
of  an  oscillating  escapement  lever.  The  counting 
train  may  thus  be  moved  step  by  step,  a  full  beat  or 
complete  oscillation  of  the  lever  (k")  being  necessary 
to  advance  the  counting  train  the  full  distance  from 
one  figure  of  the  dial  to  the  next.  A  spring  is  fas- 
tened to  the  actuating  lever,  tending  to  rock  the  lever 
in  a  clockwise   direction  to  cause  the  initial   move- 


lever  when  it  has  been  pushed  in  by  the  plunger. 
The  armature  also  carries  a  movable  target  adapted 
to  be  displayed  in  an  opening  in  a  shield  when  the 
armature  is  tilted  to  one  side  in  a  clockwise  direc- 
tion. A  contact  point  is  associated  with  the  latch,  the 
latch  being  normally  separated  from  the  contact, 
but  being  adapted  to  make  engagement  therewith 
when  the  polarized  armature  of  the  magnet  is  moved 
in    a    clockwise    direction. 

The  operation  of  the  system  is  as  follows:  As- 
suming that  the  subscriber  at  sub-station  (A)  de- 
sires to  communicate  with  the  subscriber  at  sub- 
station (B).  he  takes  his  receiving  telephone  from  its 
switch-hook  and  permits  the  telephone  switch  to 
close  the  circuit  of  the  line  in  the  usual  manner, 
providing  a  path  for  current  in  the  line  from  the 
central  source,  which  excites  the  line  relay  and 
causes  the  illumination  of  the  line-signal  lamp.  On 
seeing  the  call-signal  thus  displayed  the  operator 
inserts  the  answering  plug  of  a  pair  of  plugs  into  the 
answering  jack  of  the  calling  line.  This  act  of  the 
operator  closes  a  local  circuit  through  the  cut-off 
rclaj'-  to  remove  the  line-signal  apparatus  from  the 
circuit.  At  the  same  time  the  battery  of  the  plug 
circuit  is  connected  in  a  bridge  between  the  limbs 
(i)  (2)  of  the  telephone  line  by  way  of  the  cord 
strands  of  the  plug  circuit.  Since  the  circuit  of  the 
telephone  line  is  closed  at  the  sub-station  by  the 
telephone  switch  the  circuit  from  battery  over  the 
line  is  completed.  This  circuit  includes  the  winding 
of  the  supervisory  relay,  which  is  included  in  the 
cord  strand  of  the  plug  circuit,  whereby  the  relay  is 
energized  and  closes  the  shmit  circuit  (10)  about 
the  supervisory  signal  lamp  (f),  the  signal  lamp 
remaining  dark.  The  polarized  magnet  being  in- 
cluded in  the  line  circuit  at  the  sub-station  (A) 
receives  current  from  battery,  the  circulation  of  cur- 
rent in  the  circuit  being  in  the  proper  direction 
to  tip  the  armature  (m)  of  the  magnet  in  a  contra- 
clockwise  direction,  whereby  the  actuating  lever  (k) 
of  the  toll-counting  mechanism  is  released,  as  be- 
fore explained,  and  is  drawn  over  by  spring  (k"l, 
effecting  a  half  registration. 

The     central-office     operator     now     communicates 
with  subscriber   (A)  by  telephone  in  the  usual  man- 
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ner  and  inquires  the  number  of  tlie  station  with 
which  connection  is  desired.  Upon  receiving  this 
information  she  inserts  tlie  other  or  conneclin|  plu» 
of  the  pair  into  the  spring-jaclv  of  the  line  waited 
and  signals  the  called  station  in  the  usual  way 
Upon  connection  of  the  plug  with  the  spring-jack 
of  the  called  line  circuit  is  completed  from  the 
grounded  battery  through  the  conductor  (n)  and 
supervisory  signal  lamp  (g')  to  the  sleeve  contact  of 
the  plug  (d)  and  thence  to  ground  by  wav  of  the 
called    subscribers    cut-olif    relay 

When  the  subscriber  at  the  called  station  lakes 
his  telephone  from  its  switch-hook  to  answer  the 
call  the  telephone  switch  closes  the  circuit  of  the 
called  line,  whereby  the  supervisory  relay  (g)  in  the 
conductor  of  the  plug  circuit  receives  'current  and 
draws  up  its  armature.  The  shunt  conductor  (ii) 
including  the  winding  of  the  magnet,  is  thus  closed' 
energizing  the  magnet.  The  resistance  of  this  shunt 
conductor  (ii)  is  so  low  that  the  lamp  (g')  is  de- 
prived of  current  and  is  extinguished.  The  maonet 
being  excited  draws  up  its  armature,  closing  the 
circuit  (12),  which  includes  the  retaining  winding 
whereby  the  magnet  is  continuously  supplied  with 
current  as  long  as  the  plug  remains  in  the  sprin'»- 
jack  of  the  called  line.  The  excitation  of  the  magnit 
which  IS  thus  consequent  upon  the  removal  of  the 
telephone  at  the  called  station  from  its  hook  in 
re.sponse  to  the  call  operates  the  donble-pole  switch 
(h),  reversing  the  connection  of  battery  with  the 
calling  line,  and  the  reversal  of  the  current  through 
the  polarized  magnet  Cp)  at  the  sub-station  (A)  of 
the  calling  line  causes  the  armature  (m)  of  the 
relay  to  tip  in  a  clockwise  direction.  This  move- 
ment of  the  armature  accomplishes  two  results: 
First,  it  closes  the  short-circuit  (13)  about  the  tele- 
phone apparatus,  rendering  the  apparatus  inoperative 
and  blocking  communication  between  the  stations 
(A)  and  (B),  and,  second,  it  moves  the  target  fmj 
before  the  opening  in  the  shield.  The  display  of  the 
target  indicates  to  the  calling  subscriber  that  the 
called  party  has  answered  and  that  he  must  push 
111  on  the  plunger  (1)  to  operate  his  toll-counter  in 
order  that  he  may  use  his  telephone.  When  the 
plunger  0)  is  pushed  in  it  completes  the  registra- 
tion previously  initiated  when  the  central-office  oper- 
ator plugged  into  the  line  in  answering  the  call  and 
also  releases  the  catch  Cm')  from  its  contact,  thus 
breaking  the  short-circuit  and  permitting  the  use  of 
the  telephone. 

Independents  Gain  a  Point  in  Cincinnati. 

The  telephone  companies  that  have  been  trying  to 
get  into  Cincinnati  and  have  been  unable  to  get 
a  grant  from  the  city  for  the  use  of  the  streets  have 
won  a  point  in  the  Probate  Court.  The  companies 
concerned  are  the  Cincinnati  Telephone  Company, 
the  Queen  City  Company,  the  Fitzsimnions,  and  the 
Interstate.  They  filed  an  application  in  the  Probate 
Court  asking  for  a  franchise  after  the  City 
Council  had  failed  to  grant  wdiat  was  asked  of  it. 
The  city  filed  a  motion  in  that  tribunal  asking  that 
the  defendants  state  specifically  what  streets  they 
desired  to  use.  and  at  what  points  on  those  streets 
they  intended  to  set  their  poles. 

Judge  Nippert  decided  that  the  right  to  the  use 
of  the  streets  was  one  that  was  granted  by  the  Legis- 
lature, and  it  was  only  the  mode  of  use  that  becomes 
the  subject  of  agreement  between  the  muncipality 
or  the  judicial  determination  of  a  court.  The  effect 
of  the  decision,  should  it  be  sustained  in  the  upper 
courts,  would  seem  to  limit  the  power  of  the  city  in 
the  matter  of  granting  franchises  to  corporations 
seeking  the  use  of  the  streets. 


MANUFACTURERS    AND    DEALERS. 

The  Bowling  Green  Telephone  Company,  Bowling 
Green.  Mo.,  has  recently  completely  re-equipped  its 
central-office  apparatus  and  enlarged  the  exchange 
to  meet  the  rapidly  increasing  demand  for  Independ- 
ent telephone  service.  It  installed  a  400-line  self- 
restoring  drop  switchboard,  which,  together  ivith  the 
telephones,  was  furnished  by  the  International  Tele- 
phone Jfanufacturing  Company  of  Chicago,  The 
latter  company  asserts  that  it  is  receiving  a  large 
call  for  its  new  "never-failing"  self-restoring  drop, 
not  only  for  complete  sv.itchboards  for  the  new  ex- 
changes but  for  re-equipping  plants. 

Selective  telephones  for  central-energy  systems, 
as  manufactured  by  the  American  Electric  Tele- 
phone Companj-  of  Chicago,  form  the  subject  mat- 
ter of  a  small  booklet,  which  gives  the  theorj'  of 
operation  and  practical  hints  on  the  installation  of 
the  American  system,  made  clear  by  the  aid  of  plenty 
of  good  diagrams.  Among  the  advantages  held  up 
b}'  the  company  in  favor  of  its  sj'stem  are  the  ab- 
sence of  any  relays  in  the  equipment ;  the  fact  that 
in  signaling  the  high-frequency  bells  on  two-party  line 
selective  circuits  no  ground  is  used,  only  one  master 
key  being  necessary;  the  absence  of  compensating 
springs  in  bell  equipment,  and  the  fact  that  the  con- 
densers are  connected  in  series  with  the  equipment, 
preventing  loss  of  current. 


A  Topeka  (Kan.)  newspaper  sa\-s  that  croup  has 
become  so  widespread  in  Wetmore,  Kan.,  that  Dr. 
Willis,  unable  to  attend  to  all  his  calls,  has  mothers 
bring  the  babies  to  the  telephone  transmitter  and  let 
them  cough.  By  the  cough  heard  oxer  the  wire 
he  diagnoses  the  case. 
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Repulsion  Motor  as  a  Braking  Gen- 
erator. 

Systems  of  braking  in  wliicli  propelling  motors 
are  converted  into  braking  generators  are  well  un- 
derstood in  connection  with  continuous-current  ap- 
paratus and  some  types  of  alternating-current  ap- 
paratus and  have  proved  of  particular  value  in  the 
operation  of  railway  cars.  However,  it  has  not  here- 
tofore been  proposed  to  convert  a  repulsion^  motor 
into  a  braking  generator  by  transforming  it  into  an 
induction  generator.  The  speed  at  which  a  repulsion 
motor  operates  most  efficiently  is  greater  than  the 
synchronous  speed,  and  therefore  such  a  motor  may 
be  transformed  into  a  braking  generator  at  ordinary 
speeds  by  locally  short-circuiting  sections^  of  the 
secondary  winding,  the  primary  winding  being  con- 
nected to  the  alternating-current  source. 

According  to  a  method  recently  patented  by 
Charles  P.  Steinmetz  of  Schenectady,  N.  Y.,  a  rail- 
way car  arranged  to  be  propelled  by  repulsion  mo- 
tors may  be  braked  by  converting  the  motors  into 
induction  machines  when  the  machines  are  operating 
at  a  speed  above  synchronism.  This  is  the  case  at 
ordinary  speeds  of  the  car,  so  that  in  going  dowii- 
grade  or  at  other  times  when  it  is  desired  to  limit 
or  to  reduce  the  speed  of  the  car  without  bringing  it 
to  a  full  stop  the  braking  generator  may  be  called 
into  operation  to  maintain  the  speed  within  proper 
limits  and  to  slow  down  the  car  until  the  speed  of 
the  machine  has  fallen  to  near  synchronism. 

The  conversion  from  repulsion  motor  to  braking 
generator  may  be  accomplished  by  connecting  the 
secondary  winding  of  the  motor  so  that  a  number 
of  sections  having  locally  closed  circuits  may  be 
formed,    thereby   changing  the   repulsion-motor    sec- 
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ondary  into  the  secondary  of  an  induction  gencrato;-. 
The  local  closing  of  the  secondary  circuits  may  be 
brought  about  by  means  of  taps  taken  from  the 
winding  in  a  manner  similar  to  that  employed  in 
connection  with  rotary  converters,  which  taps  are 
then  connected  together,  or  by  joining  the  commu- 
tator segments  by  conducting  rings. 

Connecting  the  commutator  segments  would  or- 
dinarily produce  a  greater  subdivision  of  the  second- 
ary circuits,  and  therefore  the  operation  of  the  ma- 
chine would  be  improved  over  one  in  which  a  com- 
paratively small  number  of  taps  from  the  windings 
were  connected  together,  as  it  would  usually  be  im- 
practicable to  bring  out  enough  taps  to  produce  so 
great  a  subdivision  of  the  winding  as  is  produced 
when  the  segments  are  connected.  On  the  other 
hand,  where  the  point  of  control  must  be  at  some 
distance  from  the  motor,  as  in  railway  work,  the 
apparatus  for  actuating  a  means  for  connecting  the 
commutator  segments  would  be  rather  cumbersome, 
while  taps  taken  from  the  winding  may  be  readily 
e-xtended  any  distance  to  a  controller  for  connecting 
them  together. 

The  latter  scheme  of  connection  gives  good  brak- 
ing effects,  and  the  action  may  be  made  to  approach 
as  nearly  as  desired  to  that  where  the  commutator 
segments  are  connected  by  making  the  number  of 
taps  approach  the  number  of  commutator  leads.  The 
latter  plan  of  connection  will  therefore  be  found 
more  generally  desirable. 

Referring  to  the  accompany  drawing,  which  is  > 
diagram  illustrating  a  motor,  controllers  and  suit- 
able connections,  (A)  is  an  alternating-current  source 
of  supply  from  which  extends  a  set  of  mains.  A  re- 
pulsion motor  (M)  comprises  a  primary  member  (P), 
on  which  is  placed  a  primary  winding,  a  secondary 
member  (S),  upon  which  is  placed  a  secondary  wind- 
ing, a  commutator  (E)  connected  to  the  secondary 
winding,  and  collector  rings  (c),  (d)  and  (e).  con- 
nected to  taps  from  the  secondary  winding,  which  in 
this  case  are  in  three-phase  relation.  Taps  (f) 
to  (r)  inclusive  are  taken  from  the  primary  wind- 
ing at  points  suitable  for  controlling  the  operation 
of  the   repulsion   motor. 

In  practice  a  toothed  primary  member  and  a  dis- 
tributed drum  winding,  such  as  is  usually  employed 
in  induction  motors,  would  be  made  use_ot,_  while 
the  secondary  winding  would  be  of  the  distributed- 
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drum  type  commonly  employed  in  the  armatures  of 
continuous-current  machines.  The  controller  (C)  op- 
erates to  connect  the  motor  to  the  source  in  such  rela- 
tion that  it  will  operate  as  a  motor  of  the  repulsion 
type,  while  controller  (B)  operates  to  connect  the  mo- 
tor windings  so  that  it  will  operate- as  a  braking  gen- 
erator. The  resistances  (R'),  (R")  and  (R')  are 
employed  to  regulate  the  braking  effect.  The  con- 
trollers (C)  and  (B)  are  shown  in  the  diagram 
with  their  contacts  developed  upon  a  plane  surface, 
the  stationary  contacts  being  represented  by  small 
circles  and  the  movable  contacts  by  rectangles,  as  is 
customary   in   illustrating  such   apparatus. 

The  controllers  being  in  the  "off"  position,  as 
shown,  the  motor  may  be  connected  for  either  direc- 
tion of  rotation  as  a  repulsion  motor  by  moving  the 
movable  contacts  of  controller  (C)  either  to  the 
right  or  to  the  left,  as  the  case  may  be.  Let  it  be 
assumed  that  the  desired  direction  of  rotation  will 
be  secured  by  moving  these  contacts  to  the  left  into 
engagement  with  the  stationary  contacts  (i)  to  (10), 
inclusive.  In  the  first  position  of  the  controller  the 
stationary  contacts  will  lie  along  the  dotted  line 
(I  i),  when  circuits  may  be  traced  as  follows: 
From  main  (a)  through  conductor  (34),  conductor 
(3S),  stationary  contact  (i),  stationary  contact  (2), 
conductor  (36)  to  tap  (f_)  of  the  primary  winding, 
thence  through  the  two  sides  of  winding  in  parallel 
to  tap  (r),  through  conductor  (37),  stationary  con- 
tact (6),  stationary  contact  (5),  conductor  (38),  and 
conductor  (39)  to  main  (b).  The  armature  is  now 
short-circuited  through  the  brushes,  as  will  t>e  seen 
by  tracing  the  following  circuit :  From  brush  (F) 
through  conductor  (40),  conductor  (41),  stationary 
contact  (10),  stationary  contact  (9),  conductor  (42), 
and  conductor  (43)  to  brush  (G).  The  machine 
is  now  connected  to  operate  as  a  repulsion  motor 
and  is  in  the  starting  position.  ^  Movement  of  the 
controller  (C)  into  its  successive  positions  (de- 
signated by  the  dotted  lines  (22)  and  (33),  re- 
spectively), operates  to  shift  the  connections  of  .the 
mains  to  the  pairs  of  laps  (g)  and  (q),  (h)  and  (p). 
respectively,  and  when  connected  in  the  last  position 
of  the  controller  to  taps  (h)  and  (p)  the  motor  is 
in  the  "running"  condition. 

The  motor  may  be  connected  for  the  opposite  direc- 
tion of  rotation  by  moving  the  movable  contacts  of 
controller  (C)  to  the  right  until  the  movable  con- 
tacts come  into  engagement  with  the  stationary  con- 
tacts (11)  to  C20),  inclusive,  the  circuits  being  easily 
traceable  on  the  diagram  as  before.  In  all  of  the 
operative  positions  of  the  controller  for  this  direction 
of  rotation,  as  well  as  for  the  other.  the_  brushes  bear- 
ing upon  the  commutator  are  short-circuited. 

If  now  it  be  desired  to  convert  the  motor  into  a 
braking  generator  the  movable  contacts  of  controller 
fB)  are  moved  to  the  left  until  they  come  into 
engagement  with  stationary  contacts  (21)  to^  (33). 
inclusive.  In  the  first  operative  position  of  this  con- 
troller, in  which  the  stationary  contacts  lie  along 
the  dotted  line  (4  4),  circuits  may  be  traced  as  fol- 
lows: From  main  (a)  through  conductor  (46), 
stationary  contact  (331.  stationary  contact^  (32), 
and  conductor  (47)  to  tap  (p)  of  primary  winding, 
and  from  main  (b)  through  conductor  (48),  station- 
ary' contact  (21),  stationary  contact  (22),  and  con- 
ductor (49)  to  tap  (h)  of  the  primary  winding,  which 
is  therefore  connected  to  the  alternating  source 
(A).  The  connections  of  the  secondary  winding 
may  be  traced  as  follows :  From  collector  ring  (e) 
through  conductor  (50),  resistance  (R').  conductor 
(51)  to  stationary  contact  (23),  from  collector  ring 
(d)  through  conductor  (52),  resistance  (R'),  and 
conductor  (53)  to  stationary  contact  (26),  from 
collector  ring  (c)  through  conductor  (54),  resist- 
ance (R'),  and  conductor  (.'iS)  to  stationary  contact 
(29).  Stationary  contacts  (23),  (26)  and  (29)  are 
connected  together  by  the  movable  contacts  of  con- 
troller (B),  and  therefore  the  three-phase  taps  from 
the  secondary  winding  are  connected  in  Y  with  a 
section  of  resistance  in  each  leg. 

The  primary  being  connected  to  the  source  of  sup- 
ply, its  frequency  is  fixed,  and  the  secondary  having 
its  winding  short-circuited  in  sections  serves  as  the 
secondary  of  an  induction  generator,  and  therefore 
if  the  machine  is  running  above  synchronism  current 
will  be  returned  to  the  line.  This  is  the  most  econ- 
omical arrangement ;  but  it  is  obvious  that  the  pri- 
mary could  he  connected  to  any  other  source  that 
would  fix  the  frequency.  In  the  position  of  the  con- 
troller (B).  as  already  described,  the  machine  will 
exert  the  least  braking  effect,  as  the  maximum 
amount  of  resistance  is  included  in  the  secondary 
circuit.  Should  a  greater  braking  effect  be  desired 
the  controller  would  be  moved  into  the  next  position, 
when  a  section  of  each  of  the  resistances  would  be 
cut  out.  thereby  increasing  the  brakiuEr  effect,  and 
a  still  further  movement  of  the  controller  into  the 
last  position  would  cause  the  resistance  to  be  entirely 
cut  out  and  therefore  the  sections  of  the  secondary 
winding  to  be  short-circuited  and  the  maximum 
braking  effect  obtained. 


Lighting  the  St.  Louis  City  Hall. 

A  plan  to  illuminate  the  new  city  hall  in  St.  Louis 
is  being  worked  out  by  Thomas  B.  Carter,  super- 
visor of  city  lighting.  The  Twelfth  Street  entrance, 
which,  when  the  hall  is  finished,  will  be  the 
main  entrance,  is  to  be  lighted  and  ornamented  by 
14  lamp  clusters  of  artistic  design.  Six  of  these 
will  embrace  groups  of  25  incandescent  lights,  and 
are  to  be  placed  along  the  walk  leading  to  the  en- 
trance. Four  smaller  posts,  with  12  lamps  each,  will 
light  the  circular  driveway,  and  four  of  the  same 
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size  will  illuminate  the  portico.  Arc  lights  on  spe- 
cially designed  brackets  will  be  placed  at  the  Clark 
Avenue  and  Market  Street  entrances.  The  rotunda, 
now  being  completed,  will  be  lighted  by  2,000  incan- 
descent lamps.  Of  these  250  will  be  placed  in  an 
electrolier  depending  from  the  slcylight  and  the  others 
will  be  fixed  to  the  pillars  surrounding  the  rotunda. 
Many  additional  lights  will  be  placed  in  the  halls. 
The  total  number  will  be  about  5,000.  An  electric 
elevator  is  also  to  be  placed  at  the  Twelfth  Street 
entrance. 


General  Electric  Gossip. 

At  the  annual  meeting  of  the  General  Electric 
Company  on  May  loth,  according  to  Wall  Street 
report,  it  is  probable  that  the  capital  stock  will  be 
increased  $3,325,000.  On  this  subject  the  New  York 
Commercial,  which  is  apparently  well  informed, 
has  the  following:  "This  new  stock,  together  with 
$1,062,600  of  stock  now  held  in  the  treasury,  will 
be  oft'ered  to  stockholders  at  par  to  the  extent  of 
10  per  cent,  of  their  holdings.  The  authorized  cap- 
italization of  General  Electric  is  $45,000,000.  of  which 
$43,937,400  is  understood  to  be  outstanding.  This 
leaves  $1,062,600  of  stock  in  the  treasury.  This 
stock  in  the  treasury,  together  with  the  $3,325,000 
of  new  stock  to  be  authorized,  will  make  $4,387,600. 
This  is  practically  10  per  cent,  of  the  amount  of 
capital  stock  now  outstanding.  As  General  Electric 
is  selling  around  $170  a  share,  the  rights  to  sub- 
scribe to  the  new  stock  issue  will  be  valuable.  In 
1898  the  capital  stock  of  the  General  Electric  was  - 
reduced  40  per  cent.  During  the  next  few  ye^rs 
the  earnings  increased  so  largely  that  the  directors 
in  July,  1902,  voted  to  declare  a  stock  dividend  of 
66%  per  cent.  In  this  way  the  40  per  cent,  reduc- 
tion made  iii  1898  was  restored.  The  new  stock  issue 
will  be  equivalent  to  a  dividend  of  something  over 
five  per  cent.  General  Electric  is  now  said  to  be 
earning  at  the  rate  of  about  25  per  cent,  on  its  cap- 
ital stock.  It  has  not  been  announced  for  what 
purpose  the  funds  to  be  derived  from  this  new  stock 
issue  will  he  used.  It  is  understood  that  a  part 
will  be  used  to  extend  the  foreign  business  of  the 
company.  The  advance  orders  so  far  received  in- 
dicate that  the  business  of  the  General  Electric  this 
year  will  be  much  the  largest  in  its  history.  The 
orders  received_  are  said  to  be  largely  in  excess  of 
the  orders  received  during  the  corresponding  period 
of  last  year.  It  is  "understood  that  E.  W.  Rice.  Jr.. 
will  be  elected  a  director  to  succeed  the  late  William 
C.  Whitney.  The  other  retiring  directors  will  be 
re-elected." 


Free    Luncheons   at    National    Electric 
Company's    Plant. 

Free  luncheons  for  the  officers  of  the  National 
Electric  Company  of  Milwaukee  and  for  the  em- 
ployes in  the  executive  offices  and  the  engineerin?i 
department  and  the  heads  of  the  departments  will 
be  served  daily  at  the  exnense  of  the  companv.  Two 
nleasant  dining  rooms,  a  butler's  nantry  and  a  kitchen 
have  been  fitted  up  in  the  new  office  building  recentlv 
erected  at  the  comnanv's  nlant  near  Riverside  Park. 
One  dining  room  is  for  the  officers  of  the  company 
and  their  guests  nnd  business  men  from  other  cities 
who  come  to  Milwaukee  to  insnect  the  plant.  It 
is  expected  that  the  officers  will  get  into  closer 
personal  touch  with  one  another  by  dining  together 
each  noon  and  that  manv  informal  executive  sessions 
for  the  discussion  of  the  comnany's  interests  will 
be  held  over  the  coffee  cups  and  cigars.  The  second 
dining  room  will  he  for  the  employes  of  the  offices 
and  engineering  department.  There  will  be  no 
charge  whatever  to  the  employes  for  the  dinners,"  but 
the  company's  object  is  not  nurely  philanthropic,  as 
it  is  believed  that  the  plan  will  be  mutually  beneficial 
to  employer  and  employed.  The  emploves  now  have 
an  hour  and  a  half  for  the  noonday  luncheon,  but 
with  dinners  served  at  the  plant  it  is  expected  that 
the  men  will  be  ready  to  return  to  their  desks  at 
12:45  instead  of  i  :30  o'clock. 


Chicago  Elevated-railway  Traffic. 

The  March  traffic  on  the  elevated  railways  of 
Chicago  showed  a  good  increase  over  the  correspond- 
ing month  last  year.  The  Northwestern  Elevated 
Railroad  Company  shows  an  increase  of  6.1  per  cent., 
the  South  Side  elevated  5.1  per  cent.,  and  the  Metro- 
politan d.g  per  cent.  The  dailv  average  on  the  Chi- 
cago and  Oak  Park  Elevated  Railway  (formerly  the 
Lake  Street  company)  was  45,524  against  45,332  in 
March,  1903.  Comparative  figures  of  passengers  car- 
ried are  as  follows : 

Northwestern. 

ig04.  1003.  Increase 

January 70,204  68.266          1.938 

February 73,193  69.885          3.30.^ 

March 74.344  70,070         4,278 

South  Side. 

January 87,601  86,637  961 

February 90,330  88,516  I,<yi4 

March 92.547  87,989  4.55S 

IVIetropolitan. 

January 112,413        112.771  35 

February 119.073        116.090         2,98 

March 122. S07        n6,7l7  5.79 


The  Interstate  Street  Electric  Company  will  build 
a  20-mile  electric  railway  from  Port  Allegheny.  Pa., 
to  Coudersport,  Pa.  The  company  has  been  char- 
tered, with  a  capital  of  $200,000. 


April  9,  1904 

Installation  of  Electric  Cables. 

Mr.  H.  W.  Buck,  electrical  engineer  of  tlie  Niagara 
Falls  Power  Company,  delivered  a  lecture  before 
the  Electric  Club  of  Pittsburg  on  February  29th  on 
"The  Installation  of  Electric  Cables."  This  is,  of 
course,  a  practical  and  important  subject.  What 
follows  is  an  abstract  of  J\'Ir.  Buck's  lecture,  taken 
from  the  Electric  Club  Journal. 

In  laying  out  the  design  of  a  power  plant  every 
wire  and  cable  should,  if  possible,  have  a  definite 
place  provided  for  it  in  advance,  just  as  much  as 
for  any  other  piece  of  machinery.  Cables  of  dif- 
ferent classes,  that  is,  cables  carrying  currents  of 
different  voltages  and  kinds,  should,  as  far  as  pos- 
sible, be  kept  apart  from  each  other.  This  is  a  mat- 
ter of  great  importance,  in  order  to  prevent  an  inter- 
linking of  different  systems  in  case  of  trouble. 

In  laying  out  a  power-station  cable  system  the 
questions  are  often  raised  whether  to  use  lead-cov- 
ered or  braided  cables,  and  whether  to  run  in  ducts 
or  expose  upon  racks  in  cable  subways.  In  my  opin- 
ion, lead-covered  cables  should  not  be  used  in  a 
power  house  except  in  places  where  protection  against 
water  is  required.  The  lead  sheath  being  necessarily 
grounded,  makes  the  cable  vulnerable  to  puncture 
from  ground  throughout  its  entire  length,  which 
danger  does  not  exist  in  a  braided  cable.  On  ac- 
count of  the  softness  of  lead,  it  serves  as  a  very 
poor  guard  against  mechanical  injury.  If  a  lead- 
covered  cable  is  struck,  the  grounded  lead  is  very 
likely  to  be  driven  through  the  insulation  to  copper, 
and  the  cable  is  put  out  of  business.  Braid-covered 
rubber  cables  are  not  exposed  to  this  risk.  As  a 
protection  against  fire,  a  lead  covering  is  useless, 
for  the  lead  melts  at  a  very  low  temperature,  and 
exposes  the  inflammable  insulating  compound  to  ig- 
nition. When  once  started^  a  lead-covered  cable  will 
support  its  own  combustion  until  completely  de- 
stroyed. 

In  high-voltage  work  a  single-conductor  lead-cov- 
ered cable  is  especially  objectionable.  Static  dis- 
charges seem  to  take  place  through  the  insulation 
to  the  lead,  which  rapidly  injures  the  insulation — 
especially  rubber — and  a  breakdown  soon  follows.  I 
have  known  a  number  of  instances  where  such  single- 
conductor  cables  have  withstood  a  test  of  three  times 
normal  voltage  and  have  broken  down  at  normal 
voltage  a  few  hours  after  being  out  in  service.  These 
breakdowns  occur  usually  near  the  ends  of  the  cable. 
In  multiple-conductor  cables  this  action  does  not 
seem  to  occur,  the  static  activity  probably  being 
neutralized. 

The  present  tendency  in  power-station  construction 
is  to  put  all  cables  in  groups  of  ducts  as  a  protection 
against  fire.  The  arrangement  serves  this  particular 
purpose,  but  it  is  not,  in  my  opinion,  a  satisfactory 
solution  of  the  general  problem,  and  it  is  open  to 
several  objections.  In  the  first  place,  where  cables 
are  drawn  into  ducts  a  lead  sheath  is  usually  needed 
to  protect  the  insulation  from  abrasion.  If  the  cable 
is  single  conductor,  operating  at  high  voltage,  we 
have  the  objection  stated  above  against  this  com- 
bination. If  the  cable  is  not  lead-covered  and  op- 
erates at  high  voltage,  a  static  discharge  also  takes 
place  to  the  tile  duct,  which  breaks  down  the  in- 
sulation in  time.  Furthermore,  if  the  cables  in  the 
ducts  are  of  low  voltage  carrying  large  currents,  and 
if  a  number  of  them  are  grouped  together,  serious 
difficulties  will  be  encountered  from  lack  of  ven- 
tilation and  consequent  overheating  of  the  cables. 

In  my  opinion,  as  a  general  proposition,  especially 
in  high-voltage  work,  the  best  way  to  Avire  a  power 
house  is  to  use  braided-rubber  insulated  wire,  sup- 
ported in  free  air  upon  porcelain  or  other  insulators 
which  in  themselves  have  sufficient  insulation  to  with- 
stand the  operating  voltage  of  the  cable.  The  rubber 
insulation  then  serves  only  as  a  safeguard  to  life  in 
case  of  momentary  contact,  and  to  prevent  a  short- 
circuit  in  case  of  temporarily  lying  tools  or  such 
things  upon  the  cables.  Cables  should  be  spread  out 
as  far  as  possible  from  each  other,  in  order  to  obtain 
the  best  possible  ventilation  and  to  minimize  trouble 
in  case  of  short-circuit. 

Where  a  large  number  of  cables  have  to  be  led 
through  a  subway  on  account  of  the  conformation 
of  the  power-house  structure,  they  should  preferably 
be  racked  on  insulators  in  such  a  way  as  to  give 
good  ventilation  and  to  render  each  cable  accessible 
It  is  well  to  locate  the  cables  on  the  walls  of  the 
subway  and  as  low  down  as  possible,  so  as  not  to 
be  influenced  by  the  hot  air  which  will  float  at  the 
top  of  the  subway.  When  cables  are  installed  in 
this  way  they  should  be  rendered  fireproof  by  some 
means.  A  method  which  has  been  adopted  by  the 
Niagara  Falls  Power  Company  consists  of  the  fol- 
lowing : 

Asbestos  strip,  about  three  inches  wide  and  three- 
sixteenths  inch  thick,  is  soaked  in  a  silicate-of-soda 
solution  until  it  is  thoroughly  impregnated.  It  is 
then,  while  soft,  wrapped  spirally  around  each  cable 
which  has  been  put  in  place  on  its  rack  in  the  sub- 
way. This  covering  verj'  quicklv  hardens  and  forms 
a  coating  like  stone  over  the  braid  of  the  cable,  which 
is  fireproof.  Asbestos  applied  in  this  way  has  many 
advantages.  It  needs  no  binding  wire  or  steel  bands 
to  hold  "it  in  place  around  the  cable,  which  are  apt 
to  uncoil  when  most  needed,  for  the  silicate  serves 
as  a  firm  bond.  Furthermore,  the  asbestos,  having 
its  pores  entirely  filled,  becomes  a  good  conductor 
of  heat,  and  the  heat  from  the  copper  losses  can 
get  out  by  conduction.  Drv  asbestos,  on  the  other 
hand,  in  a  porous,  cloth-like  condition,  _  is  a  good 
insulator  of  heat,  which  is  likelv  to  subject  the  in- 
sulation of  the  cable  wrapped  with  it  to  a  high  tem- 
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perature.  The  method  of  fireproofing  here  described 
has  been  given  severe  fire  tests,  and  it  has  served 
its  purpose  in  every  case. 

The  conditions  governing  underground  cable  work 
are  quite  different  from  interior  wiringJ  Here  lead 
covering  is  absolutely  necessary  for  cable  protection 
on  account  of  water,  and  also  because  paper  cables 
must  be  used  for  reasons  of  economy,  and  all  cables 
must  be  drawn  into  ducts  underground,  for  any  form 
of  subway  with  bracket  supports  for  the  cable  would 
be  prohibitive  in  cost.  My  objection  to  the  single- 
conductor  lead-covered  cables  still  holds  for  under- 
ground use  for  voltages  over  S,ooo.  Such  high-volt- 
age conductors  should,  if  possible,  be  placed  in  the 
form  of  multiple-conductor  cables,  where  breakdown 
in  insulation  from  static  effects  is  seldom  experienced 
if  liberal-sized  bells  are  used  at  the  terminals  of  the 
cable. 

In  connection  with  underground-cable  work,  I 
should  like  particularly  to.  call  your  attention  to 
the  grouping  of  ducts  and  construction  of  manholes. 
Ordinarily,  ducts  are  bunched  together  and  brought 
out_  at  the  center  of  the  manhole.  Here  the  cables 
divide,  half  passing  on  one  side  and  half  on  the 
other  side  of  the  manhole,  being  racked  on  the  man- 
hole walls.  This  design  is  objectionable,  for  a  num- 
ber of  reasons.  First,  it  exposes  every  cable  in  the 
conduit  to  damage  from  short-circuit  at  the  points 
where  they  are  in  close  proximity  to  each  other. 
Secondly,  it  necessitates  bending  every  cable  sharply 
in  every  manhole,  which  tends  to  crack  the 
insulation  and  cause  trouble.  Most  breakdowns  in 
underground  work  do  occur  at  these  points.  An- 
other objection  to  this  form  of  conduit  construction 
is  from  the  standpoint  of  heating.  The  cables  in 
the  inner  ducts,  if  heavily  loaded,  will  rise  to  a  high 
temperature,  for  there  is  no  way  for  the  heat  to 
get  away  by  conduction.  The  inner  ducts  are  sur- 
rounded by  chambers  containing  still  air,  which  con- 
stitute the  best  possible  insulator  of  heat. 

The  heating  of  underground  conduits  is  a  matter 
which  is  overlooked  to  a  great  extent,  and  It  is 
probable  that  many  underground  cables  for  this 
reason  are  operating  at  a  much  higher  temperature 
than  they  should.  The  heating  constants  vary  con- 
siderably with  the  nature  of  the  soil  surrounding  the 
conduit,  but  a  fairly  safe  rule  is  not  to  exceed  three 
watts  per  duct-foot  for  copper  loss  in  cable,  and  not 
to  concentrate  too  many  ducts  in  one  group. 

The  forced  ventilation  of  underground  conduits 
has  been  tried,  but  without  success.  Forcing  air  un- 
der pressure  through  the  ducts  has  the  effect  only 
of  lowering  the  temperature  at  the  end  where  the 
air  enters,  but  of  raising  the  temperature  toward 
the  end  where  the  air  escapes.  There  is  a  method, 
however,  of  cooling  cables  in  ducts  which  is  very 
effective,  but  almost  prohibitive  in  cost,  except  in 
a  few  special  cases.  It  consists  of  drawing  into  each 
duct  with  the  cable  a  small  lead  pipe,  through  which 
water  is  kept  circulating.  This  arrangement  is  used 
at  Niagara  in  a  conduit  250  feet  long,  between  power 
house  No.  2  and  the  transformer  house,  and  the 
results  have  been  very  good. 

Where  single-conductor  lead-covered  cables  are 
used  in  underground  installations  for  carrying  large 
alternating  currents  at  low  voltage  trouble  from  in- 
duced current  in  the  lead  sheath  should  be  guarded 
against.  I  do  not  refer  to  local  eddies,  but  to  the 
current  which  flows  in  the  lead  sheath  of  two  parallel 
cables  as  secondary  induced  by  the  current  in  the 
copper  of  the  same  cables  as  primary.  When  the 
lead  circuit  is  closed  at  two  manholes  by  contact  with 
supporting  iron  brackets  the  current  which  flows  in 
the  lead  is  very  considerable,  and  the  resulting  loss 
is  nearly  equal  to  the  I"R  loss  in  the  copper,  even  at 
25  cycles.  At  higher  frequencies  this  loss  will  prob- 
ably be  greater.  As  a  specific  example  I  will  cite 
some  readings  which  were  taken  on  two  parallel  300- 
foot  lengths  of  1,250,000-circular-mil  cable,  carrying 
800  amperes  in  the  copper  at  25  cycles.  The  open- 
circuit  voltage  induced  in  the  lead  was  15  volts,  and 
with  the  lead  sheaths  short-circuited  at  one  end 
through  an  ammeter,  the  current  was  found  to  be 
approximately  200  amperes.  You  can  see  from  these 
figures  that  the  matter  is  one  of  the  greatest  impor- 
tance, and  special  precautions  should  be  taken  in  all 
underground  work  to  meet  it  The  lead  sheaths  of 
all  cables  should  be  either  bonded  together  carefully 
in  every  manhole  or  else  carefully  insulated.  If 
neither  one  thing  nor  the  other  is  done,  sparking 
will  occur  from  this  lead  current  at  the  cable  sup- 
ports at  the  manholes,  which  will  burn  through  the 
lead   sheaths  and  cause  a  breakdown. 

In  conduits  built  of  insulating  material,  such  as 
vitrified  clay,  little  trouble  need  be  feared  from  elec- 
trolysis if  the  conduit  is  well  drained  and  dry.  If 
the  ducts,  however,  contain  w^ater  and  the  cables 
are  partially  submerged,  the  lead  covering  will  rap- 
idly disintegrate;  unless  the  sheath  is  bonded  at  fre- 
quent Intervals  to  the  nearest  railway  return  circuit. 

In  conclusion,  I  may  say  that  the  points  brought 
out  In  this  paper  are  not  based  upon  theory,  but 
upon  actual  experience,  with  a  large  variety  of  elec- 
tric cables  operating  under  various  conditions. 
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CORRESPONDENCE. 


It  is  announced  that  an  electric  railroad  connect- 
ing Lead,  S.  D..  with  the  coal  mines  of  Northeastern 
Wyoming  is  to  be  built.  The  promoters  declare 
that  the  preliminary  survey  w^ill  be  made  as  soon 
as  the  snow  gets  off  to  enable  the  engineers  to  take 
the  field.  This  road  will  be  between  40  and  50  miles 
in  length  and  it  is  proposed  to  build  it  by  way  of 
Welcome  Citj',  Wyo.,  and   Cyanide.   S.   D. 


Great  Britain. 

London,  March  26. — Although  the  present  par- 
liamentary session,  from  the  electrical  point  of  view, 
promises  to  be  as  dull  an  affair  as  we  have  had 
for  many  years,  the  gas  companies  have  already 
made  themselves  prominent,  and,  in  addition,  there 
appears  to  be  the  same  strong  feeling  in  certain  quar- 
ters against  municipal  trading  in  electrical  matters 
as  was  manifest  last  year.  The  unfortunate  Mary- 
lebone  Borough  Council,  whose  purchase  of  the  un- 
dertaking of  the  Metropolitan  Electric  Supply  Com- 
pany in  its  area  has  been  so  much  commented  upon, 
has  not  been  spared  in  the  discussion  of  the  subject. 
The  council's  bill  enabling  it  to  borrow  the  necessary 
money  to  complete  the  purchase,  which  is  now  before 
Parliament,  was  assailed  on  coming  up  for  second 
reading,  an  attempt  being  made  to  have  inserted  in 
It  a  clause  to  the  effect  that  if  after  the  "first  year's 
working,  the  revenue  from  the  undertaking  did  not 
exceed  the  expenses,  the  price  of  current  should  be 
raised,  so  that  the  one  balanced  the  other.  To  ad- 
vocates of  municipal  trading  the  effect  of  such  a 
condition  upon  any  electrical  undertaking  is  obvious, 
especially  during  the  early  period.  .  Last  year  the 
clause  in  question  was  inserted  in  one  or  two  mu- 
nicipal bills,  with  the  proviso,  however,  that  it  should 
not  come  into  operation  until  after  two  and  in  some 
cases,  three  years. 

Means  of  communication  in  London,  and  espe- 
cially across  the  Thames,  have  never  been  super- 
fluous, and  consequently  it  was  generally  deemed  a 
sensible  scheme  when  a  private  company  promoted 
a  bill  in  Parliament  for  the  construction  of  a  tube 
railway  between  North  and  South  Woolwich,  two 
districts  having  both  a  dense  residential  and  working 
population.  The  idea  was  to  have  a  single  tube,  run- 
ning trains  every  three  minutes  from  either  end.  at 
a  penny  fare.  Hitherto  the  only  means  of  crossing 
the  river  near  Woolwich  from  bank  to  bank  has 
been  by  means  of  a  steam  ferry,  and  naturally  in 
winter  the  inconvenience  was  a  maximum.  But  the 
promoters  of  the  tube  railway  in  question  were  op- 
posed by  the  London  County  Council,  which  argued 
that  it  was  quite  possible  that  it  would  at  some 
time  or  other  construct  a  free  tunnel  at  that  spot. 
Eventually,  after  a  rather  long  hearing,  the  bill  was 
passed,  with  the  provision,  however,  that  when  the 
County  Council  did  promote  its  scheme,  the  pro- 
moters of  the  present  one  should  not  oppose  with 
the  object  of  securing  compensation.  Naturally,  no 
one  can  be  found  to  put  money  into  a  concern 
burdened  with  such  conditions,  and  it  is  understood 
that   the  promoters   intend   to  abandon   the  project. 

Mention  has  been  made  on  one  or  two  occasions 
of  the  proposal  to  adopt  a  surface-contact  system  of 
electric  traction  upon  the  tramways  in  Musselburgh 
(Scotland).  Several  experts  were  engaged  to  re- 
port upon  the  system  proposed,  and  eventually  the 
Town  Council  sanctioned  it.  Now,  however,  it  is 
stated  that  the  idea  has  been  abandoned  and  that 
the  promoters  will  equip  the  lines  upon  the  overhead- 
trolley  system. 

Some  new  regulations  have  just  been  issued  with 
respect  to  heavy  motor  lorries  and  the  like.  Hith- 
erto such  vehicles  have  been  under  special  regula- 
tions, the  speed  limit  being  exceedingly  low,  but 
under  the  new^  rules  they  will  come  under  the  terms 
of  the  motor-car  act  of  1904.  In  addition,  the  maxi- 
mum width  has  been  increased  to  over  seven  feet 
as   against  si.x   feet  six  inches. 

The  Admiralty  is  seriously  taking  in  hand  the 
electrical  equipment  of  its  dockyards  and  workshops, 
and  last  year  a  large  sum  of  money  was  voted  for 
this  purpose.  Quite  recently  a  contract  was  let  to 
a  British  firm  for  10,000  horsepower  of  plant  for 
the  Chatham  dockyards,  and  a  scheme  is,  I  believe, 
in  hand  with  respect  to  Devonport. 

The  contract  for  the  cars  w'hich  will  be  run  upon 
the  tube  railways  controlled  by  Mr.  Yerkes  in  Lon- 
don, provides  for  some  500  cars,  and  the  price  of  the 
tender  is  $7,000,000. 

An  unusual  thing  in  this  country  is  for  a  munici- 
pality to  secure  parliamentary  powers  to  construct 
tramways,  and  then  to  put  them  up  for  sale  publicly. 
Such  a  method  of  procedure  has  been  adopted  by 
the  authorities  of  South  Shields,  but  little  success 
has  attended  the  action.  Only  two  bidders  came, 
forward,  one  of  whom  was  the  very  company  whic'ti. 
the  local  authority  desired  to  take  the  control_  of  the 
existing  horse  tramways  away  from,  in  asking  for 
parliamentary  powers  to  construct  lines  itself. 

The  Association  of  Chambers  of  Commerce  has 
held  its  annual  meeting,  when  many  matters  of  elec- 
trical interest  were  dealt  with.  Among  them  were 
resolutions  urging  the  railway  companies  of  Great 
Britain  to  grant  facilities  for  placing  telephone  call 
boxes  on  all  stations :  another,  that  steps  should  be 
taken  to  connect  all  lightships  and  lighthouses  with 
the  shore  by  means  of  telegraphj',  telephones  or 
soace  telegraphy,  and  still  another,  complaining  of 
the  inadequacy  of  means  of  telephonic  communica- 
cation  with  the  Continent.  G. 


New  York. 


New  York.  April  2. — Mr.  Andrew  _  Carnegie's 
$1,500,000  gift  to  the  engineering  societies  of  New 
York  was  the  subiect  of  a  bill  introduced  at  Albany 
on    Thursday,    designed    to    incorporate    the    United 


298 


WESTERN     ELECTRICIAN 


April  9,    1904 


Engineering  Society  and  to  authorize  that  society,  10 
accept  IsIt.  Carnegie's  donation. 

Notwithstanding  the  rapid  progress  that  has  been 
effected  of  late  upon  the  work  of  the  New  York 
subways,  the  contractor,  Mr.  J.  B.  McDonald,  will 
not  be  able  to  carry  out  the  promise  to  have  trains 
running  in  June.  Some  delays  are  now  found  to  be 
unavoidable  with  regard  to  the  completion  of  the 
enormous  power  house,  and  the  best  that  a  sanguine 
prophet  can  now  foretell  is  that  the  system  will  be 
opened  on  the  approach  of  next  winter.  There  are 
to  be  seven  huge  generators  in  the  Fifty-ninth 
Street  power  house,  five  of  which  are  necessary  for 
running  the  system,  but  so  far  only  two  of  these  have 
been  installed,  and  the  earliest  date  at  which  the 
remaining  can  be  set  up  is  the  end  of  August.  The 
contract  time  for  completion  is  September  24th. 

The  four  Bedell  bills  before  the  Assembly  at 
Albany,  full  of  technical  details  as  to  the  rights  and 
wrongs  of  transit  companies  in  their  relationship 
with  the  municipal  powers  of  Greater  New  York, 
have  been  sent  back  to  committee  without  advance- 
ment in  spite  of  a  long  and  eloquent  defense  of  th(^ 
measure  by  Mr.  Bedell.  A  fifth  Bedell  bill  has  been 
withdrawn  at  the  request  of  the  Metropolitan  Street 
Railway  Company,  its  effective  sponsor.  On  the 
other  hand  the  Elsberg-Newcomb  bill,  which  is  the 
result  of  a  consolidation  by  the  committee  of  the 
state  Senate  and  wdiich  affects  future  franchise  con- 
ditions in  New  York  city,  has  been  advanced  to  a 
third  reading,  and  now  generally  embodies  all  the 
proposals  of  the  Rapid  Transit  Commission. 

Ma3ror  McCIellan  was  called  upon  this  week  to 
start  the  new  refuse  destructor  on  Forty-seventh 
Street  and  North  River,  intended  for  the  final  dispo- 
sition of  light  rubbish  and  paper  waste.  The  cost  of 
the  new  plant  was  $28,900.  Commissioner  Wood- 
bury gives  some  figures  about  the  prospective  utiliza- 
tion of  the  heat  energy  of  the  burning  refuse  in 
electric  lighting  which  are  quite  absurd.  If  foreign 
experience  is  any  guide,  the  destructor  w^ill  be  suc- 
cessful purely  as  a  destructor  and  not  as  a  power 
generator. 

The  objectionable  "near-side"  ordinance,  by  which 
since  the  middle  of  January  all  surface  cars  have 
been  obliged  to  stop  w-hen  signaled  by  passengers  on 
the  near  side  of  street  crossings,  has  aroused  so 
much  popular  indignation  that  its  repeal  is  almost 
certain. 

There  has  been  a  second  "third-rail"  shoe  accident 
this  week.  On  Monday  a  contact  shoe  from  a  Fulton 
Street  elevated  car  fell  squarely  upon  the  helmet 
of  a  Brooklyn  policeman  who  was  passing  below, 
and  the  officer  is  now  in  the  hospital  suffering  from 
concussion  of  the  brain. 

Seven  employes  of  the  Public  Ser^-ice  Corporation 
of  New  Jersey  were  arrested  last  night  on  charges 
of  conspiracy  to  defraud.  This  company  operates 
perhaps  the  largest  street-railway  undertaking  in  the 
vicinity  of  New  York  and  has,  moreover,  increasingly 
extensive  electrlc-iigh*ting  interests.  The  alleged 
frauds  total  up  to  an  estimated  loss  of  $75,000,  and 
were  carried  on  by  means  of  dishonest  dealings  in 
transfer  exchanges.  The  system  was  simplicity  itself: 
Conductors  on  cars  which  transferred  passengers  at 
certain  points  have  been,  it  is  alleged,  in  the  habit  of 
interchanging  transfer  tickets  and  handing  them 
over  at  the  end  of  the  day  in  lieu  of  the  cash  fares 
they  represented. 

During  the  coming  week  the  Automobile  Club 
will  conduct  tests  of  commercial  motor  vehicles. 
Among  the  entries  in  the  competition  for  the  second 
class  (1,000-2,000  pounds  carrying  capacity)  theie 
are  no  less  than  five  electric  vehicles  out  of  a  total 
of  nine.  D.  W.  W. 


arrest  two  youths  who  are  charged  with  the  numer- 
ous robberies  of  the  New  England  Telephone  and 
Telegraph  Company's  slot  telephone  booths.  They 
were  caught  in  one  of  the  booths  at  the  Hotel  Welles- 
ley,  a  connection  with  the  nearest  poHce  station  hav- 
ing been  made  with  a  view  to  entrapping  anyone 
tampering  with  the  machine  there.  B. 


New  England, 

Boston,  April  2. — As  a  sequel  to  the  rejection  of 
the  Springfield  Suburban  Street  Railway  Company"? 
petition  for  a  line  to  operate  in  Springfield  and 
vicinity  there  is  in  preparation  a  petition  for  a  fran- 
chise to  be  presented  to  the  Springfield  authorities 
for  the  Springfield  and  Eastern  Street  Railway 
Company.  The  Suburban  was  a  new  company 
formed  to  compete  with  the  existing  company  in 
Springfield  on  account  of  the  dissatisfaction  locally 
with  the  older  company.  The  railroad  commissioners 
vetoed  the  project.  The  Springfield  and  Eastern  is 
on  a  different  footing,  however,  being  an  established 
company  operating  from  Palmer,  and  it  now  seeks 
entrance  into  Springfield. 

Opposition  to  the  proposed  new  through  line  from 
Haverhill  to  Maiden,  there  to  connect  with  the  sys- 
tem of  the  Boston  Elevated  Street  Railway  Com- 
pany, was  concentrated  at  the  railroad  commission- 
ers' hearing  this  week,  the  Boston  and  Northern 
Street  Railway  Company  objecting  decidedly  to  the 
paralleling  of  its  lines,  which  would  take  place  if 
the  newcomer  were  given  the  rights  for  which  it 
asks.  The  hearing  was  adjourned  to  April  4th,  when 
remonstrants  will  be  given  further  opportunity  to  be 
heard. 

Thomas  I.  Reed  of  Burlington,  Mass.,  has  re- 
signed the  presidency  of  the  Lowell  and  Boston 
Street  Railway  Company,  which  is  one  of  the  roads 
lied  up  for  tw-o  or  three  weeks  subsequent  to  the, 
recent  severe  weather.  It  operates  between  Woburn 
and  Billerica  and  is  about  nine  miles  long. 

Fire  destroyed  the  car  barn  of  the  Citizens'  Elec- 
tric Street  Railway  Company  of  Newburyport  during 
the  night  of  March  2Sth.  The  loss  was  about  $65,000. 
'I"hc  building  was  insured. 

The   Boston   police   on   March   30th    placed   undc 


Dominion  of  Canada. 

Ottawa,  Out..  April  2. — The  North  American  Tel- 
egraph Company  is  applying  to  the  Parliament  of 
Canada  for  an  amendment  to  the  charter  of  the 
company  to  enable  it  to  increase  its  capital  from 
$1,000,000  to  $10,000,000,  and  to  extend  its  line  to 
Manitoba  and  the  Northwest  and  change  its  head 
office  from  Kingston,  Ont.,  to  Winnipeg,  Man. 

The  electric  tramway  of  Nova  Scotia,  embracing 
the  towns  of  Westville,  New  Glasgow,  Stellarton 
and  Trenton,  will  soon,  it  is  announced,  be  an  ac- 
complished fact.  Contracts  for  the  machiner}'-  and 
material  have  been  let  and  work  has  commenced  ori 
the  power  house  situated  in  the  town  of  Stellarton. 

J.  A.  Dawson,  a  manufacturer  of  railway  and  elec- 
trical supplies,  of  Montreal,  Que.,  and  his  brother. 
S.  A.  Dawson  of  Toronto,  Ont.,  are  in  the  City  of 
Mexico,  where  the}''  will  remain  several  weeks.  They 
spent  a  month  looking  over  the  electrical  situation 
in  Cuba  and  Jamaica  before  going  to  Mexico,  and 
they  propose  visiting  many  points  throughout  the 
republic  before  returning  to  Canada.  They  are  re- 
ported as  being  thoroughly  impressed  with  the  re- 
sources and  opportunities  of  Mexico  and  are  hopeful 
that  reciprocity  will  be  arranged  between  Canada 
vud  Mexico. 

The  report  that  the  Mexican  Light  and  Power 
Company,  the  big  Canadian  concern  which  is  in- 
stalling one  of  the  greatest  hydro-electrical  plants 
in  the  world  at  Necaxa,  state  of  Puebla,  will  take 
over  the  street-railway  lines  of  the  Mexican  capital, 
has  been  revived.  It  is  now  said  that  a  definite 
proposition  to  sell  the  system  to  the  Canadian  com- 
pany for  $iS,oco,ooo  has  been  made,  but  an  outright 
sale  is  said  not  to  be  likely. 

Tlie  rights  of  E.  S.  Jenison  of  Chicago  to  the 
waterpower  of  the  Kekabeka  Falls  and  Ecarte 
Rapids,  Ont,  have  been  fully  restored  bj'  the  private 
bills  committee  of  the  Ontario  Legislature.  By  this 
action  the  town  of  Fort  William,  Ont.,  and  Mr. 
Clergue  receive  a  black  eye,  as  they  put  forth  every 
effort  to  defeat  the  proposition  of  Mr.  Jenison. 

The  application  of  the  Current  River  Power  Com- 
pany for  permission  to  construct  storage  dams  on  the 
Current  River  and  to  erect  poles  and  string  wires  on 
the  streets  of  the  towns  of  Port  Arthur  and  Fort 
William,  Ont,  has  been  thrown  out  of  the  Legisla- 
ture of  Ontario  by  the  private  bills  committee.  This 
is  considered  a  victory  for  the  principle  of  municipal 
ownership.  Port  Arthur  already  develops  power  at 
the  mouth  of  the  river,  and  the  company  would  enter 
Into  direct  competition  with  the  municipality  if  this 
application  for  incorporation  had  been  granted. 

The  Shawinigan  Water  and  Power  Company  of 
Shawinigan  Falls,  Que.,  has  just  completed  arrange- 
ments for  the  erection  of  another  transmission  line 
from  the  Falls  into  Montreal,  with  a  capacity  of 
10,000  additional  horsepower.  This  entire  additional 
voltage  will  be  taken  by  the  Montreal  Light,  Heat 
and  Power  Company,  and  it  is  intended  that  it 
shall  be  a  duplicate  of  the  existing  Hue.  In  order  to 
meet  the  increasing  demands  for  power  the  Shaw- 
inigan company  is  just  completing  at  its  works  the 
installation  of  a  third  unit,  consisting  of  a  water 
wheel  with  a  capacity  of  6.000  horsepower  and  a 
generator  of  3,750  kilowatts  capacity,  thus  giving 
the  company  an  increased  output  of  5,000  horsepower. 
A  similar,  additional  unit  will  be  installed  this  sum- 
mer. W. 


Michigan. 

Detroit,  April  2. — The  Cheboygan  Electric  Light 
and  Power  Company  has  increased  its  capital  stock 
from  $100,000  to  $200,000. 

The  people  of  Mt  Clemens  have  succeeded  in  get- 
ting freight  rates  from  the  Rapid  Railway  which 
will  allow  light  packages  to  be  carried  between 
Detroit  and  that  city  for  15  cents.  There  will  be  two 
cars  each  way  a  day. 

The  receiver  of  the  Michigan  Electric  Company 
has  been  ordered  to  hold  a  number  of  lamps  for 
sale  or  to  set  aside  $2,500  of  the  proceeds,  pending 
the  decision  of  the  claim  of  the  Bryan-Marsh  Com- 
pany, which  maintains  that  it  has  a  clear  title  to  a 
large  number  of  lamps  which  were  in  stock  at  the 
lime  the  Michigan  Electric  Company  went  into  bank- 
ruptcy. 

The  electric  interests  throughout  the  state  have 
suffered  on  account  of  the  extraordinary  high  water, 
and  large  cities,  such  as  Grand  Rapids.  Lansing. 
Saginaw  and  Bay  City,  have  suffered  temporarily 
on  account  of  the  suspension  of  the  electric-lighting 
plants.  At  the  present  writing,  however,  the  floods 
seem  to  have  reached  the  maximum,  and  improve- 
ment in  the  situation  Is  expected. 

The  McCleary  Electric- Company  of  Detroit,  which 
has  been  incorporated  with  $10,000  capital  stock, 
takes  over  the  business  of  the  McCleary  &  Colquitt 
Company,   with   stock  and   fixtures. 

At  next  Monday's  election  the  people  of  Bay  City 

will  vote  upon  the  question  of  bonding  that  city  for 

a  new  electric  plant  to  furnish  commercial  lighting. 

r  It  is   understood  that  if  the  voters  were  sure  that 


$50.oco  would  cover  the  cost  of  the  plant  the  project 
might    go    through. 

The  mayor  of  Ann  Arbor  has  vetoed  an  electric- 
light  and  power  franchise  recently  granted  the  Mich- 
igan Milling  Company  by  the  Common  Council. 
This  companj'^  expected  to  erect  a  plant  on  the  Fluron 
River. 

The  voters  of  West  Bloomfield  Township  will  de- 
cide by  ballot  whether  or  not  the  township  shall 
Institute  proceedings  against  the  Detroit  United  Rail- 
way, to  force  that  company  to  grant  them  a  25-cent 
rate  of  fare  to  Detroit.  The  present  charge  is  ^5 
cent  l^^it  since  the  Detroit  LTnited  Railway  gained 
control  over  the  old  Northwestern  line,  the  people 
of  that  tow-nship  have  had  this  grievance.  At  a  mas.^ 
meeting,  held  a  short  time  ago,  it  was  decided  to 
submit  the  question.  C.  G.  W. 


Ohio. 

Cleveland,  April  2. — A  franchise  has  been  granted 
the  Ohio  Northern  Traction  Company  by  the  Village 
Council  of  Wauseon.  The  villages  of  Weston  and 
Lion  have  agreed  to  take  $18,000  and  $10,000,  re- 
spectively, of  the  stock  of  the  company.  The  line 
is  to  extend  from  Wauseon  to  Adrian,  Mich. 

Railroad  men  are  making  a  fight  against  the  Aus- 
tin bill,  which  seeks  to  require  railroads  to  keep 
mileage  books  on  sale  at  all  ofiices  at  $20  per  r.ooo 
miles.  While  the  electric-road  ofhcials  have  not 
taken  any  hand  in  the  matter,  the  passage  of  such 
a  bill  would  probably  affect  their  business  to  some 
extent. 

Barney  Mahler  will  retire  as  president  of  the 
Electric  Package  Company  at  once,  it  is  stated,  in 
accordance  with  an  arrangement  by  which  each  of 
the  roads  that  are  interested  will  take  turns  in  the 
management.  The  matter  is  in  the  hands  of  a  com- 
mittee that  will  name  the  next  official. 

It  is  reported  that  the  Lake  Shore  and  Michigan 
Southern  contemplates  purchasing  the  electric  line 
from  Angora  to  Lake  James  in  Indiana  and  con- 
verting it  into  a  steam  road.  Several  miles  of  track 
will  be  necessary  to  connect  it  with  the  Lake  Shore. 

Plans  are  being  laid  to  have  a  through  electric- 
railway  service  from  Columbus  to  Zanesville  by  May 
15th.  The  through  schedule,  when  the  cars  are  put 
in  operation,  so  the  trip  can  be  made  without  change, 
will  be  two  hours  and  30  minutes. 

A  contract  for  street  lighting  in  Zanesville  will 
be  awp.rded  within  a  short  time.  Several  members 
of  the  council  are  now  visiting  other  cities  for  the 
purpose  of  studying  the  lighting  question.  The  local 
light  company  will  make  a  bid,  and  it  is  stated  that 
the  Welsbach  gas-light  people  will  also  put.  up  a 
hard  fight  for  the  contract 

The  Atlas  Engineering  Company  of  Cleveland  has 
been  incorporated  with  a  capital  stock  of  $50,000  for 
the  purpose  of  doing  a  general  engineering  business. 
F.  E.  Wright,  F.  W.  Treadway  and  others  are  in- 
terested. 

Representative  Steward  has  introduced  a  measure 
in  the  Legislature  to  the  effect  that,  where  a  third 
rail  is  employed,  It  must  be  either  18  inches  under- 
ground or  20  feet  overhead.  The  Scioto  Valley 
Traction  Company  is  one  of  the  very  few  roads  that 
will  employ  the  third-rail  system,  and  this  looks  like 
a  blow  at  it. 

Representative  Charles  Williams'  bills,  allowing 
electric-light  and  gas  companies  to  manufacture  each 
other's  product  have  been  reported  from  the  house 
committee.  The  bill  also  carries  with  it  a  provision 
that  water  companies  may  be  merged  with  street- 
railway  and  light  companies.  Another  bill  provides 
for  fixing  the  minimum  price  of  gas  and  electric 
light,  but  says  nothing  in  regard  to  the  maximum 
figures.  Some  opposition  has  developed  to  all  these 
bills  on  this  account 

Mayor  Snyder  of  Dayton  has  vetoed  the  ordinance 
granting  a  franchise  to  the  Dayton  Electric  Light 
Company,  on  the  ground  that  it  did  not  keep  its 
agreement  in  regard  to  prices  for  commercial  light 
and  power  and  did  not  furnish  the  residence  portion 
of  the  city  with  service  for  private  homes. 

The  Shaker  Lakes  and  Boulevard  Street  Railway 
Company  has  been  granted  a  franchise  by  the  village 
of  Euclid  Heights.  Work  on  the  line  will  be  begun 
in  a  short  time,  it  is  stated. 

The  Cleveland  Electric  Railway  Company  is  having 
a  large  open  car  made  into  a  convertible  car,  as  an 
experiment,  before  placing  additional  orders.  It  is 
believed  that  a  car  of  this  kind  can  be  used  both 
winter  and  summer,  and  thus  save  the  expense  of 
having  so  many,  half  of  them  being  idle  a  portion 
of  the  year. 

The  Ohio  Union  Traction  Company  has  filed  a 
mortgage  for  $700,000  in  favor  of  the  Security  Trust 
Company  of  New  Jersey,  to  secure  an  issue  of  five 
per  cent  bonds.  The  proceeds  from  the  sale  of 
these  securities  will  be  used  to  construct  an  electric 
line  from  Findlay  to  Kenton.  As  A.  E.  Appleyard 
is  the  president  of  the  Union  Traction  Company,  it 
Is  supposed  this  line  will  form  the  connecting  link 
in  his  system  from  Cincinnati  to  Toledo.  If  this  1.-: 
true,  the  Kerper  line  from  Toledo  to  Bowling  Green 
will  probably  be  the  means  of  reaching  Toledo  from 
that  point. 

William  E.   Hutton  has   resigjned  from  the  direc- 
torate of  the  Intcrurban  Railway  and  Terminal  Com-  " 
pany   of   Cincinnati,    to   devote   his   attention    to   the 
Board  of  Public  Service,  of  which  he  was  recently 
appointed  a  member. 

J.  A.  Nestor  has  been  appointed  general  super- 
intendent of  the  Cleveland  and  Southwestern  traction 
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lines,  succeeding  E.  W.  Coe,  who  recently  resigned. 
Mr.  Nestor  has  been  in  charge  of  the  office  at  Nor- 
walk  for  some  time.  He  will  make  headquarters  at 
Elyria.  1 

Engineer  W.  H.  Pelton  of  Cleveland,  Ohio,  has 
been  in  Chattanooga,  Tenn.,  for  some  time,  locating 
a  proposed  road  between  Louisville,  Ky.,  and  the 
former  city.  The  line  will  be  built  on  a  high  stand- 
ard and  will  pass  through  an  undeveloped  territory. 

Floods  in  the  northern  and  western  portion  of  Ohio 
last  week  caused  a  great  deal  of  damage  to  electric 
and  steam-railway  property.  Ohio  has  had  a  number 
of  floods  this  spring,  and  all  have  caused  more  or 
less  damage  to  the  electric-railway  lines.     0.  JVI.  C. 


Indiana. 


Indianapolis,  April  4. — The  Geneva  Traction  Com- 
pany has  filed  articles  of  incorporation.  The  pre- 
liminary capital  is  $20,000.  The  company  proposes 
to  build  and  operate  a  line  of  street  railways  in  the 
town  of  Geneva  and  interurban  lines  through  Adams, 
Wells,  Blackford,  Jay  and  Grant  Counties.  Charles 
D.  Porter,  A.  G.  Briggs,  S.  W.  Hall  and  J.  H.  Hardi- 
son  are  the  incorporators. 

The  Indiana  interurban-railway  lines  operating  in 
the  White  River  and  Wabash  River  Valleys  were 
heavy  losers  as  the  result  of  the  recent  floods. 
Washouts  occurred,  and  bridges  and  culverts  were 
carried  away.  At  Peru  the  Union  Traction  Company 
lost  a  fine  new  steel  bridge  and  at  Columbus  the  In- 
dianapolis and  Columbus  line  lost  a  good  bridge  over 
Blue  River.  Officers  of,  the  interurban  lines  esti- 
mate the  loss  to  these  companies,  including  loss  of 
business,  etc.,  at  $300,000.  At  Indianapolis  the  waters 
flooded  the  power  house,  as  it  did  also  in  Anderson, 
and  put  the  fires  out  and  crippled  the  service.  It  will 
require  several  weeks  to  repair  the  breaks  and  losses. 

The  Henderson  Traction  Company  has  brought 
suit  at  Evansville  to  appropriate  a  right-of-way  over 
the  Henderson  bridge  that  spans  the  Ohio  River. 
The  action  assumes  that  the  bridge  is  a  public  high- 
way, owing  to  the  charters  under  which  it  does 
business.  It  is  nearly  four  miles  long,  most  of  it  in 
Indiana. 

The  largest  mortgage  ever  filed  in  Tippecanoe 
County  was  filed  in  Lafayette  on  Saturday.  It  rep- 
resents a  value  of  $7,500,000  and  was  given  by  the 
Ft.  Wayne  and  Wabash  Valley  Traction  Company 
to  the  North  American  Trust  Company  of  Philadel- 
phia to  secure  the  issue  of  bonds  on  property  now 
owned  by  the  traction  company  and  on  property  it 
expects  to  acquire.  This  action  insures  the  building 
of  the  interurban  line  along  the  old  Wabash  and 
Erie  Canal  towpath  from  Logansport  to  Lafayette 
and  possibly  from  Lafayette  to  Danville,  111. 

The  Richmond  Street  and  Interurban  Railway 
Company  has  purchased  new  and  high-speed  motors 
for  the  interurban  service.  The  new  motors  are 
credited  with  a  speed  of  65  and  70  miles  an  hour. 

Elwood  INIcGuire  of  Richmond  has  invented  an 
automatic  electrical  signal  device  for  use  on  railroads. 
The  invention  is  designed  for  use  in  the  cabs  of 
locomotives  and  in  motor  cars,  and  is  intended  to 
prevent  collisions  of  all  kinds.  The  engineer  or  mo- 
torman  is  warned  of  approaching  trains,  and  it  is 
impossible  for  one  to  get  within  one  mile  of  any 
danger  without  warning. 

By  an  arrangement  perfected  on  April  1st  the 
South  Bend  Electric  Company  has  contracted  for  all 
the  surplus  power  of  the  St.  Joseph  and  Elkhart 
Power  Company,  supposed  to  be  an  opposition  con- 
cern, and  controlling  the  Hen  Island  dam.  This 
deal  occasioned  considerable  surprise  to  prospective 
power  users,  but  it  insures  reliable  service,  as  the 
powers  of  the  different  plants  are  to  be  interchange- 
able at   South   Bend,   Mishawaka  and   Elkhart. 

J.  W.  McCoyl  has  been  appointed  superintendent 
of  the  Evansville  and  Princeton  Traction  Company's 
lines.  Mr.  McCoyl  is  a  railroad  man  of  experience 
and  ability  and  will  at  once  improve  the  new  line. 

The  Randall  Motor  Car  Company  of  Ft.  Wayne 
has  incorporated.  The  company  will  manufacture 
motor  cars,  automobiles  and  automobile  supplies.  F. 
P.  Randall  and  Louis  Churchins  are  among  the  in- 
corporators. ^■ 


Pacific  Slope. 

San  Francisco,  April  i. — The  General  Electric 
Company  has  been  awarded  the  contract  for  two  250- 
kilowatt,  three-phase  generators,  to  be  installed  by 
the  Edison  Electric  Company  of  Los  Angeles  in  its 
new  Lytic  Creek  station. 

Superintendent  Samuel  Naphtaly  of  the  San  Fran- 
cisco Gas  and  Electric  Company  states  that  the  com- 
pany has  placed  an  order  with  the  Westinghouse 
Electric  and  Manufacturing  Company  for  1,300  series 
alternating  arc  lamps  and  regulators  for  the  same. 
The  company  has  done  away  with  direct-current 
series  arcs  almost  altogether  in  commercial  lighting, 
and  the  new  lamps  will  enable  the  public  street  light- 
ing to  be  supplied  from  the  alternating-current  lines. 

Among  the  callers  in  San  Francisco  last  week  were 
G.  W.  McRoss,  superintendent  of  the  electric  pump- 
ing station  at  Comstock  mines,  and  Samuel  Hill, 
president  of  the  Seattle  Gas  and  Electric  Company. 

An  additional  150-kilowatt  generator  has  been 
ordered  for  the  extension  of  the  power  plant  in  the 
Rialto  Building,  San  Francisco.  The  contract  also 
includes  additional  switchboards  and  instruments 
sufficient  for  the  ultimate  capacity  of  the  plant.  The 
new  equipment  for  the  power  plant  will  also  supply 


the  new  hotel  which  the  owner  of  the  Rialto  Building 
wUl  erect  on  Market  Street. 

W.  H.  Hammond,  president  of  the  Mt.  Whitney 
Power  Company,  has  returned  to  Visalia  from  an 
extended  trip  throughout  the  East. 

The  loss  of  the  dam  at  Colgate  deprives  the  Cali- 
fornia Gas  and  Electric  Power  Company  of  the  use  of 
12,000  inches  of  water  for  generating  electricity.  The 
demand  for  electricity  is  so  great  that  the  Bay  Coun- 
ites  company  must  have  the  major  portion  of  this 
waterpower,  so  a  plan  of  pumpmg  water  into  the 
flumes  will  be  tried  until  the  dam  is  completed. 

The  Oregon  Water  Power  and  Railway  Company 
of  Portland,  Ore.,  has  signed  an  agreement  witli  the 
Portland  General  Electric  Company  by  which  the 
latter  agrees  to  purchase  all  the  power  to  be  gen- 
erated at  the  projected  plant  of  the  C'regon  Power 
and  Railroad  Company  on  the  Clackamas  River  at 
Cazadero.  The  agreement  is  for  22  years,  with  a 
20-year  renewal  privilege.  The  power  plant  will  be 
constructed  on  the  south  side  of  the  Clackamas  River 
across  from  Cazadero,  43  miles  from  Portland. 
About  a  year  and  a  half  ago  the  Oregon  Water 
Power  and  Railway  Company  contemplated  the  in- 
stallation of  an  electric-lighting  plant  in  Portland,  to 
run  in  opposition  to  the  General  Electric  Company. 
After  considerable  consideration,  however,  the  two 
companies  managed  to  get  together,  with  the  result 
that  the  latter  company  will  do  the  wholesale  elec- 
trical business,  while  the  former  will  retail  the  elec- 
tric power  of  the  city. 

The  Siskiyou  Power  and  Electric  Light  Company, 
with  headquarters  at  Yreka,  Cal,  has  purchased  the 
Ashland  Electric  Light  and  Power  Company.  The 
new  owner  will  at  once  install  new  machinery  and 
make  a  number  of  modern  improvements  in  the  plant. 

The  Portland  General  Electric  Company  of  Port- 
land, Ore.,  has  been  granted  a  permit  to  erect  a 
superstructure  for  its  power  plant  to  cost  $35,000. 
The  plant  complete,  including  equipment,  will  cost 
$250,000.  A. 


Northwestern  States. 

Minneapolis,  April  2. — E.  C.  Hurd,  promoter  of 
the  electric  line  from  Omaha  to  Beatrice,  Neb.,  is  in 
the  East  in  an  effort  to  finance  the  proposition. 

A  franchise  and  right-of-way  was  voted  to  the 
Sioux  City,  Homer  and  Southern  railway  at  Dakota 
City,  Neb. 

Farmers  in  the  vicinity  qf  Tipton,  Iowa,  are  talk- 
ing of  building  an  electric  road  from  that  place  to 
Muscatine. 

The  street-car  line  at  West  Duluth,  Minn.,  will 
be  extended  10  blocks  by  the  Duluth-Superior  Trac- 
tion Company. 

It  is  thought  that  the  present  trouble  between 
the  city  of  St.  Paul  and  the  Twin  City  Rapid  Tran- 
sit Company  over  the  extensions  of  street-car  lines 
will  shortly  be  aired  in  court.  The  city  insists  on  a 
five-per  cent,  gross  earnings  tax  before  it  will  grant 
permits  for  extension  of  the  company's  lines. 

C'ne  of  the  generators  at  the  new  power  house  of 
the  Twin  City  Rapid  Transit  Company  has  been 
started  and  is  furnishing  about  6,000  horsepower. 
The  second  is  being  installed  and  the  third  will  be 
in  place  by  July.  When  finished  each  generator  will 
furnish  9,000  horsepower.  R. 


PERSONAL. 


Walter  C.  Fish,  general  manager  of  the  Lynn 
works  of  the  General  Electric  Company  at  Lynn, 
Mass.,  has   sailed  for  Europe. 

Charles  F.  Foster  of  Chicago  has  been  appointed 
chief  operating  engineer  of  the  World's  Fair  power 
plant.     He  will  assume  charge  at  once. 

W.  H.  P.  Hill  of  Watsonville,  Cal.,  has  been 
chosen  manager  of  the  Salinas  (Cal.)  Light  and 
Power   Company,   and  assumed   his  duties  on  April 

I  St. 

City  Engineer  Harry  R.  Gard  of  Monroe,  Mich., 
has  resigned  his  position  to  accept  a  position  as  chief 
engineer  of  the  electric  road  which  is  to  be  con- 
structed between  Kansas  City  and  St.  Joseph,  Mo. 

Matthew  C.  Brush,  formerly  of  Minnesota,  who 
accepted  the  position  of  assistant  to  Adams  D.  Claflin, 
president  of  the  Boston  Suburban  Electric  Compa- 
nies, last  July,  has  been  appointed  general  manager 
of  the  system. 

A.  B.  du  Pont,  who  has  lately  resigned  as  second 
vice-president  and  general  manager  of  the  St.  Louis 
Transit  Company,  it  is  reported,  will  go  to  Detroit, 
Mich.,  and  continue  in  the  service  of  the  Detroit 
United  Railway  as  consulting  engineer. 

C.  C.  Starr,  formerly  connected  with  the  firm 
of  John  Starr,  Son  &  Co.,  has  been  engaged  by  the 
Canadian  Westinghouse  Company  to  act  as  its  rep- 
resentative in  the  Maritime  Provinces.  Mr.  Starr 
will  have  his  headquarters  at  Halifax,  Nova  Scotia. 

Capt.  Robert  McCuUoch,  who  has  left  Chicago  to 
return  to  St.  Louis  to  take  charge  of  tlie  St.  Louis 
Transit  Company,  has  been  honored  by  his  Con- 
federate comrades,  having  been  elected  grand  com- 
mander of  the  United  Confederate  Veterans,  to  suc- 
ceed Frank  Gaiennie. 

Capt.  Alexander  R.  Piper,  formerly  second  deputy 
police  commissioner  of  New  York,  and  who  recently 
concluded  a  thorough  investigation  of  the  Chicago 
police  force,  has  been  appointed  general  superintend- 


ent of  the  American  Railway  Traffic  Company,  which 
was  organized  to  conduct  a  freight-traffic  business 
over  the  lines  of  the  Brooklyn  Rapid  Transit  Com- 
pany. Mr.  Piper  was  appointed  captain  in  the  volun- 
teer service  in  iSgS  and  was  retired  when  he  lost 
an  arm. 

Benjamin  H.  Glover,  formerly  with  the  Under- 
writers' Laboratories  in  Chicago  and  for  the  last 
year  engineer  of  the  Chicago  Fuse  Wire  and  Man- 
ufacturing Company,  at  Buffalo,  N.  Y.,  is  now 
associated  with  the  Westinghouse  Electric  and 
Manufacturing  Company  at  East  Pittsburg,  Pa. 

J.  J.  O'Brien,  who  for  more  than  14  years  has 
been  in  the  auditing,  accounting  and  financial  de- 
partments of  the  Chicago  office  of  the  General  Elec- 
tric Company,  for  the  last  few  years  having  occupied 
the  position  of  cashier  and  chief  clerk,  has  resigned 
to  take  the  position  of  general  auditor  with  the 
engineering  firm  of  H.  M.  Byllesby  &  Co. 

Henry  A.  Bogardus  of  Chicago,  who  was  perhaps 
the  most  widely  known  telegraph  operator  in  Amer- 
ica, died  on  March  29th  in  Chicago.  He  was  born 
in  Rochester,  N.  Y.,  60  years  ago.  "Old  Bogey," 
as  he  had  been  familiarly  known  for  a  quarter  oE 
a  century,  had  worked  in  nearly  every  telegraph 
office  of  importance  in  the  United  States,  Canada 
and  Mexico. 

Colonel  Hiram  M.  Carpenter,  an  inventor  of  elec- 
trical devices,  died  in  New  York  on  March  29th. 
He  invented  and  improved  storage  batteries,  and 
lately  had  been  engaged  upon  a  wireless  telephone. 
Mr.  Carpenter  was  born  in  Williamstown,  Mass.,  64 
years  ago  and  was  related  to  the  late  United  States 
Senator  Matthew  Carpenter.  He  gained  his  mili- 
tary title  in  the  Civil  War. 

Mr.  J.  N.  C.  Shumway,  manager  of  the  Taylorvillc 
(111.)  Electric  Company  and  a  member  of  the  execu- 
tive committee  o^  the  Illinois  State  Electric  Asso- 
ciation, dearly  loves  a  joke,  but  he  probably  had 
little  appreciation  of  the  sardonic  humor  of  the  man 
from  Taylorville  sentenced  in  St.  Louis  to  two  years 
in  the  penitentiary  on  a  burglary  charge,  who  gave 
the  false  name  of  "John  C.  Shumway."  As  the  real 
Mr.  Shumway  is  a  former  state  senator,  a  member 
of  the  Illinois  World's  Fair  Commission  and  an  en- 
tirely reputable  citizen,  he  was  naturally  annoyed 
when  he  began  to  receive  letters  of  condolence  and 
suggestions  telling  him  how  to  proceed  to  secure  a 
pardon. 


ELECTRIC  LIGHTING. 

The  Mentone  Electric  Light  and  Power  Company 
of  Mentone,  Ind.,  has  been  sold  through  the  J.  S. 
Maurer  &  Co.  agency  to  J.  H.  O'Rourkc  of  .\Igonac. 

Mich. 

Proposals  for  the  street  and  public  lighting  of  the 
city  of  San  Antonio.  Texas,  will  be  received  by 
the  city  clerk  until  April  i6th.  The  term  will  be 
for  two  years,  with  the  privilege  of  five,  and  the 
bids  may  be  for  gas  or  electric  light  or  both. 

Sealed  proposals  will  be  received  until  April  28th 
for  furnishing  and  placing  the  lighting  fixtures  for 
the  United  States  mint  (new)  at  Denver,  Colo.,  in 
accordance  with  drawings  and  specification,  copies 
of  which  may  be  obtained  of  James  Knox  Taylor, 
supervising  architect,  Treasury  Department,  Wash- 
ington,  D.   C. 

E.  E.  Sayles  of  Cullom,  III.,  has  been  granted  a 
20-year  franchise  by  the  town  of  Saybrook,  111.,  for 
the  operation  of  an  electric-light  and  heating  plant 
in  Saybrook.  Mr.  Sayles  will  begin  the  construc- 
tion of  the  plant  within  30  days  and  is  in  the  market 
for  a  90-horsepower  second-hand  engine. 

Joseph  J.  Henry  of  Denver,  Colo.,  has  bought  the 
Shawnee  Light  and  Power  Company  of  Shawnee. 
Okla..  the  Oklahoma  Gas  and  Electric  Company  of 
Oklahoma  City  and  the  New  Gas  and  Electric  Com- 
pany of  Guthrie,  Okla.  Mr.  Henry  has  also,  within 
the  last  90  days,  completed  the  building  of  a  traction 
system  at  Shawnee. 

The  Shawnee  (Okla.)  Light  and  Power  Company 
has  secured  a  franchise  and  is  constructing  its  lines 
from  Shawnee  to  Teaimseh,  Okla.,  for  the  purpose 
of  furnishing  light  and  power  from  the  central  sta- 
tion at  Shawmee  to  the  city  and  commercial  patrons 
at  Tecumseh.  This  company,  rather  than  the  one 
at  Enid,  will  probably  be  the  first  among  Oklahoma 
companies  to  carry  out  plans  for  transmuting  elec- 
trical energy  to  other  towns. 

Suit  to  set  aside  the  $20,000,000  consolidation  of 
the  Missouri  Electric  Light  and  Power  Company, 
the  Union  Electric  Light  and  Power  Company  and 
the  Citizens'  Electric  Light  and  Power  Company  of 
St.  Louis,  now  constituent  corporations  of  the  Nor:h 
.American  Electric  Company  of  Philadelphia,  alleging 
that  the  merger  was  eitected  by  fraud,  has  been  in- 
stituted by  Morgan  Jones  of  Denver,  Colo.,  in  the 
United  States  Circuit  Court.  A  restraining  order 
and  the  appointment  of  a  receiver  are  asked  for. 

A  financial  report  covering  the  year  ended  Janu- 
ary 31,  1904,  gives  the  earning  of  the  following- 
named  electric  companies  in  which  Stone  &  Webster 
are  interested  :  Terre  Haute  Electric  Company,  Terre 
Haute,  Ind. ;  Tampa  Electric  Compan3%  Tampa.  F!a. ; 
Edison  Electric  Illuminating  Company.  Brockton, 
Mass. ;  Lowell  Electric  Light  Corporation.  Lowell. 
Mass. :  Savannah  Electric  Light  Comppan}-,  Savan- 
nah,   Ga. ;    Minneapolis    General    Electric    Company, 
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Minneapolis,  Minn. ;  Houghton  County  Electric  Light 
nah,  Ga. ;  Minneapolis  General  Electric  Company, 
Seattle,  Wash. ;  Houghton  County  Street  Railway 
Company,  Hancock,  Mich.  It  is  interesting  to  note 
that  all  but  one  of  the  companies  named  show  in- 
creases in  net  earnings  compared  with  the  preceding 
year. 

The  report  of  the  superintendent  of  the  municipal 
electric-light  plant  at  Jamestown,  N.  Y.,  for  the 
year  ended  February  29,  1904,  states  that  the  cost 
of  operating  347  1,200-candlepower  street  arc  lamps 
for  the  year  was  $12,250.71 ;  this  included  1,266  16- 
candlepower  incandescent  lamps  and  12  arc  lamps 
for  the  City  Hall  and  Fire  Departments.  The  su- 
perintendent says :  "By  measurements  with  meters 
these  two  departments  have  used  during  the  last 
fiscal  year  60,400  kilowatts.  The  charge  of  four 
cents  a  kilowatt-hour,  which  I  consider  a  low  rate, 
brings  the  amount  for  lighting  to  $2,416.  and  for 
supplies  furnished  $35.86,  making  the  total  for  the 
year,  $2,451.86.  Deducting  this  amount  from  the 
expense  of  street  lighting,  which  in  the  foregoing 
is  shown  to  be  $12,250.71,  will  leave  a  net  cost  for 
each  street  light  of  $28.34  a  year." 


ELECTRIC  RAILWAYS. 

President  Sells  of  the  Manitou  and  Pikes  Peak 
Cog  Road  has  announced  that  the  work  of  con- 
verting the  cog  road  up  Pikes  Peak  into  an  electric 
line  will  be  commenced  this  summer  in  order  to 
have  the  job  completed  by  the  beginning  of  the 
tourist  season  of  1905.  The  work,  it  is  estimated, 
will   require  an   expenditure   of  $200,000. 

The  motormen  of  the  Metropolitan  Street  Railway 
Company  of  Kansas  City  are  asking  for  a  stool,  that 
they  may  rest  during  the  intervals  of  their  12-hour 
run,  asserting  that  if  they  are  permitted  to  rest  a 
few  moments  they  will  be  able  to  give  better  service. 
The  matter  has  been  referred  to  the  legal  department, 
as  the  officials  of  the  company  are  willing  that  the 
request  be  granted. 

The  project  to  connect  Antwerp  and  Brussels, 
Belgium,  by  a  high-speed  electric  railroad  has  been 
abandoned  for  the  present,  and  instead  a  limited 
charter  has  been  granted  to  a  stock  company  to  build 
and  operate  a  standard-gauge  steam  railway,  the 
trains  of  which  are  to  have  a  maximum  speed  of 
90  kilometers  (55.9  miles)  an  hour.  The  Belgian 
government  has  the  right  of  buying  up '  the  road 
at  any  time. 

The  board  of  county  commissioners  has  passed 
the  franchise  asked  for  by  the  Topeka  (Kan.)  Rail- 
way Company  for  a  period  of  30  years.  But  one 
change  was  made  in  the  franchise  as  drafted  by 
the  railway  people,  and  that  was  the  insertion^  by 
the  commissioners  of  a  clause  making  all  extensions 
of  lines  over  county  roads  and  highways  in  the 
future  "subject  to  the  approval  of  the  county  com- 
missioners first  obtained." 

When  Judge  Grosscup  returns  to  Chicago  next 
week  the  Union  Traction  Company  receivers  will  ask 
permission  to  purchase  another  lot  of  100  new  electric 
cars.  Extensive  plans  for  carrying  North  and  West 
Siders  farther  into  the  heart  of  the  city  and  the 
abandoning  of  horse  cars  will  also  be  laid  before 
the  court.  The  receivers  have  retained  A.  G.  Arting- 
stall  to  draw  plans  and  make  estimates  for  the  lower- 
ing of  the  tunnels  under  the  river,  which,  it  is 
roughly  estimated,  will  cost  $5,000,000. 

The  stockholders  at  the  annual  meeting  of  the 
Lake  Street  Elevated  Railroad  Company,  Chicago, 
have  voted  to  change  the  name  to  the  Chicago  and 
Oak  Park  Elevated  Railroad  Company.  The  com- 
pany was  organized  in  1888  and  now  has  9.72  miles 
of  double  track.  Every  ingenuity  has  been  exer- 
cised to  place  the  property  on  a  paying  basis  and 
the  stockholders  will  now  at  least  get  rid  of  a  name 
under  which  the  road  has  not  been  productive  of 
dividends.  The  annual  report,  it  is  said,  will  he 
given   the   stockholders   on   .April   20th. 

The  St.  Louis  Transit  Company  in  preparing  its 
system  for  the  great  demands  which  are  sure  to  be 
made  upon  it  during  the  coming  summer  has  adopted 
among  other  things  a  system  of  storage  air  brakes 
instead  of  equipping  the  cars  with  individual  air 
compressors.  The  company  has  ordered  1,500  car 
equipments  for  storage  air-brake  apparatus  and  also 
40  motor-driven  compressors.  These  compressors 
will  be  placed  at  18  different  compressor  stations. 
According  to  the  officers  of  the  Transit  company  the 
storage  system  was  adopted  because  of  the  smaller 
investment  required  for  the  equipment  of  the  road 
and  the  greater  economy  in  the  maintenance  and 
operation  of  a  few  stationary  compressor  plants  as 
compared  with  those  of  a  compressor  on  each  car. 
The  officials  also  state  that  they  consider  the  system 
more  reliable  and  less  likely  to  fail  on  the  road  than 
the  individual-compressor   system. 


of  technical  and  news  interest  and  will  no  doubt  be 
received  with  hearty  appreciation.  One  of  the  special 
features  is  the  student's  section,  which,  among  other 
things,  contains  questions  and  answers  exchanged  be- 
tween students  and  the  professors  having  charge  of 
the  section.  The  typographical  design  and  execution 
of  the  magazine  are  particularly  excellent. 

"Commercial  Japan  in  1904"  is  the  title  of  a  mono- 
graph just  issued  by  the  Department  of  Commerce 
and  Labor  at  Washington,  D.  C,  through  its  Bureau 
of  Statistics.  It  shows  that  the  trade  relations  be- 
tween the  United  States  and  Japan  in  j:ecent  years 
have  grown  with  greater  rapidity  than  Ijetween  Japan 
and  any  other  nation. 

The  eighth  annual  report  of  the  International  As- 
sociation of  Municipal  Electricians  has  just  been 
issued,  containing  the  proceedings  of  the  convention 
held  in  Atlanctic  City  last  September,  with  all  the 
papers.  The  volume  contains  a  list  of  officers  and 
also  their  portraits  interspersed  throughout  the 
pages.  In  the  back  is  a  copy  of  the  constitution  and 
by-laws.  The  whole  is  substantially  bound  in  cloth. 
Frank  P.  Foster  of  Corning,  N.  Y.,  is  the  secretary 
of  the  association. 

"Two  Stories  of  Zinc"  is  the  title  of  a  carefully 
prepared  pamphlet  from  the  Lanyon  Zinc  Company 
of  New  Y'ork  city  and  St.  Louis,  of  which  Mr.  F.  E. 
Drake,  a  well-known  electrical  man,  is  president. 
"The  Story  of  Spelter"  and  "The  Story  of  Sheet 
Zinc"  are  the  titles  of  the  two  sketches  embodied 
in  the  pamphlet.  The  manufacture  of  spelter  from 
the  raw  ore  through  all  the  different  processes 
through  which  the  material  must  pass  to  the  finished 
product  is  described  in  the  first  story.  In  the  sec- 
ond the  processes  gone  through  with  in  the  manu- 
facture of  sheet  zinc  from  spelter  are  described. 
The  stories  are  well  illustrated  and  the  pamphlet 
contains  a  map  of  the  United  States  showing  the 
zinc-ore  districts. 


PUBLICATIONS. 


"Ten  Minutes  for  Lunch"  is  the  title  of  a  pretty 
photograph-lithograph  postal  card  now  being  mailed 
as  a  rtminder  from  St.  Marys,  Pa.,  to  the  friends 
of  the  Speer  high-grade  carbon  motor  brush. 

The  Electrical  Magazine,  a  new  London  publica- 
tion, edited  by  Theo.  Feilden,  two  numbers  of  which 
have  appeared,  is  a  monthly  periodical  devoted  to 
electrical  engineering  and  science.     It  contains  much 


SPACE    TELEGRAPHY. 

The  balance  sheet  as  of  January  31,  1904,  of  the 
Marconi  Wireless  Telegraph  Company  of  America 
places  the  total  assets  of  the  company  at  $6,231,232. 
The  item,  cost  of  stations,  is  given  at  $175,606.  Pat- 
ent rights,  good  will,  etc.,  are  valued  at  $5,318,494. 

What  is  said  to  be  the  longest  message  transmitted 
up  to  that  time  by  space  telegraphy  appeared  in  the 
London  Times  of  March  21st.  It  was  about  1,400 
words  in  length  and  had  been  transmitted  wirelessly 
from  the  Times  dispatch  boat  with  the  Japanese  fleet 
to  Wei-hai-wei,  and  thence  by  ordinary  cable.  The 
De  Forest  system  was  used. 

Judge  La  Combe  handed  down  his  decision  on 
March  29th,  denying  the  application  for  preliminary 
injunction  of  suit  brought  against  the  American 
De  Forest  Wireless  Telegraph  Company  by  the  Na- 
tional Signaling  Company.  The  suit  concerned  the 
alleged  infringement  by  the  De  Forest  company  in 
using  a  type  of  electrolytic  receiver  which  the  com- 
plainant asserted  to  be  a  "liquid  barreter,"  on  which 
Reginald  Fessenden  was  granted  a  patent  last  June. 


MISCELLANEOUS. 


are  employed  and  a  great  intensity  of  heat  is 
applied  to  effect  the  crystallization.  It  is  asserted 
by  the  inventor  that  five  tons  of  bituminous  coal  can, 
by  the  process  now  being  used  by  a  plant  in  operation 
in  San  Francisco,  be  converted  into  four  tons  of 
the  anthracite  product,  and  the  seeming  ^vaste  of  20 
per  cent,  is  taken  up  in  the  gas  produced,  so  that 
there  is  little  loss. 

There  has  been  some  discussion  in  Chicago  finan- 
cial circles  recently  concerning  the  Cosmopolitan 
Electric  Company's  franchises.  The  company  oper- 
ates a  small  plant  for  the  production  of  electric 
current,  but  has  never  made  use  of  its  telephone 
rights.  It  is  argued  that  the  Cosmopolitan  telephone 
franchise  has  not  been  utilized  nor  offered  for  sale 
because  it  may  be  useful  in  some  future  consolidation 
deal.  This  opinion  is  offered  in  view  of  the  fact 
that  the  Chicago  Telephone  Company's  franchise  ex- 
pires a  few  years  hence.  The  Cosmopolitan  Elec- 
tric is  owned  by  the  People's  Gas  interests. 

Governor  Odell  of  New  York,  in  a  letter  to  the 
Niagara  River  Improvement  Company,  assures  that 
body  that  work  on  the  authorized  $101,000,000  barge 
canal  across  the  state  will  be  prosecuted  until  com- 
pleted. He  states  that  a  commission  of  engineers 
to  supervise  the  work  has  been  appointed,  that  pre- 
liminary surveys  and  estimates  have  been  and  are 
being  made,  and  it  is  expected  by  the  first  of  May 
the  state  will  be  prepared  to  advertise  for  the  bids 
for  the  actual  construction  work.  The  letter  was 
written  in  connection  with  the  proposed  ship  canal 
around  the  rapids  at  the  head  of  Niagara  River  at 
Buffalo. 

Plans  for  the  construction  of  the  proposed  Riga- 
Cherson  Canal,  involving  an  estimated  expenditure 
of  $180,250,000,  have  just  been  worked  out  and  pre- 
sented to  the  czar  by  the  well-known  Russian^engi- 
neer,  W.  von  Ruckteschell,  who  proposes  to  connect 
the  Baltic  with  the  Black  Sea  by  a  canal  for  ships 
of  heavy  draft,  starting  from  Riga,  a  port  on  the 
Baltic  Sea,  and  ending  at  Cherson,  a  port  on  the 
Black  Sea.  It  is  proposed  to  build  one  large  lock 
on  the  River  Dnieper  about  one-third  of  a  mile  dis- 
tant from  the  town  of  Kopys,  and  also  to  have  locks 
on  the  tributary  rivers  of  the  Dnieper.  Electrical 
power  for  lighting  the  canal  and  for  towing  the  ships 
can  be  had  from  the  waterpower  of  the  falls  produced 
by  these  locks.  By  lighting  the  canal  with  elec- 
tricity continuous  moving  of  ships  can  be  main- 
tained. If  the  average  speed  should  be  eight  knots 
per  hour,  as  allowed  on  the  Suez  Canal  and  on  the 
Kaiser  Wilhelm  Canal,  the  time  required  for  passing 
through  the  Riga-Cherson  Canal,  a  length  of  1,468 
miles,  will  be  160  hours,  or  seven  days. 


About  $25,000  will  be  spent  at  VineW'Ood,  Kan., 
for  extensive  improvements.  Among  the  improve- 
ments will  be  an  electric  fountain  at  Vinewood  Park, 
the  cost  of  which  will  be  $3,000. 

When  the  Royal  Geographical  Society's  Antarctic 
expedition  crossed,  for  the  first  time  in  the  world's 
history,  the  eightieth  parallel  of  south  latitude.  Cap- 
tain R.  F.  Scott,  R.  N.,  declares  the  compass  needle 
pointed  due  south,  exactly  the  wrong  way. 

The  latest  Board  of  Trade  returns  show  that  there 
are  296  tramway  undertakings  in  the  United  King- 
dom, which  have  cost  $200,000,000.  These  have 
nearly  all  been  created  in  the  last  25  years.  Of  the 
total  number  142  are  owned  by  municipalities  and 
154  by  private  companies.  The  municipal  undertak- 
ings, though  less  in  number,  have  more  mileage  and 
'cost  about  $120,000,000;  the  private,  over  $80,000,000. 

The  Japan  Times  of  recent  date,  in  an  article 
setting  forth  the  goods  that  will  be  regarded  as 
contraband  during  the  present  war  between  Japan 
and  Russia,  says  that  materials  for  the  construction 
of  telegraphs,  telephones  and  railways  will  be  treated 
as  contraband  of  war  in  case  they  are  destined  for 
the  enemy's  army  or  navy,  or  in  case,  from  the 
nature  of  the  locality  in  the  enemy's  territory  tn 
which  they  are  bound,  they  may  be  considered  to  be 
intended  for  the  use  of  the  enemy's  army  or  navy. 

B.  H.  Warner,  Jr.,  United  States  Consul  at  Leip- 
zig. Germany,  writes :  "The  Great  Leipzig  Street 
Railway  Company,  the  most  important  line  in  the 
kingdom  of  Saxony,  has  decided  to  grant  all  em- 
ployes an  annual  leave  of  absence  with  pay.  To 
those  motormen  and  conductors  who  have  been  in  the 
service  two  years  and  less  than  five  years,  three  days 
a  year  will  be  allowed ;  those  who  have  served  longer 
than  five  years  will  be  given  five  days.  Said  leave 
is  to  be  so  arranged  that  it  will  be  taken  immediately 
after  the  regular  'off  day'  in  a  week,  which  is  given 
to  every  man." 

Professor  T.  S.'  C.  Lowe  of  Pasadena,  Cal,  is  said 
to  have  invented  a  process  by  means  of  which  bitum- 
inous coal  can  be  converted  into  anthracite.     Ovens 


TRADE  NEWS. 


Dr.  Emil  H.  Grubbe  of  Chicago  announces  the 
removal  of  the  Illinois  X-ray  and  Electrotherapeutic 
Laboratory  from  the  Champlain  Building  to  No.  52 
Stale  Street,  Chicago. 

The  Benjamin  Electric  Manufacturing  Company, 
now  located  at  141  South  Clinton  Street,  Chicago, 
will  soon  move  to  larger  quarters  in  the  Atlantic 
Building,  corner  Jackson  Boulevard  and  Canal 
Street. 

J.  D.  Campbell,  R.  W.  Ashcroft  and  K.  K.  Mc- 
Laren are  the  incorporators  of  the  Field  Multiplex 
Telegraph  Insulation  Company,  which  will  have 
headquarters  at  Jersey  City,  N.  J.  The  company  is 
capitalized  at  $20,000. 

The  Los  Angeles  Electrical  Specialty  Company 
has  been  incorporated  for  the  purpose  of  manufac- 
turing various  kinds  of  electrical  machinery.  Those 
interested  in  the  company  are  D.  W.  Coons,  Russell 
Gage,  E.  A.  Miller,  C.  C.  Bowen  and  A.  W.  Coons, 
all  of  Los  Angeles.    The  capital  stock  is  $25,000. 

G.  L.  Crosby  has  opened  an  office  at  426  Williamson 
Building,  Cleveland,  Ohio,  and  will  handle  Weston 
instruments  and  "G  I"  circuit-breakers.  Mr.  Crosby 
will  cover  Ohio,  Western  Pennsylvania  and  Michi- 
gan, and  having  been  with  the  Cutter  company  for 
about  1V2  years,  is  thoroughly  familiar  with  the 
circuit-breaker  and  instrument  business  in  that  ter- 
ritory. 

United  States  Consul  Cuneo,  writing  from  Turin, 
Italy,  says  that  while  the  field  does  not  seem  invit- 
ing for  the  sale  of  American  railway  and  telegraph 
supplies,  he  would  suggest  that  it  would  be  well 
for  American  manufacturers  to  send  expert  agents 
there  to  view  the  situation.  In  some  ether  lines  of 
goods,  he  says,  American  products  have  practically 
the  monopoly  of  the  trade.  Vigorous  efforts,  low 
prices,  and  long-time  payments  might  result  in 
capturing  some  of  the  trade  in  the  line  of  railway 
and  telegraph  supplies. 

The  Yost  Electric  Manufacturing  Company  of 
Toledo,  Ohio,  writes :  "We  note  the  appearance  of 
the  Perkins  Electrical  Switch  Manufacturing  Com- 
pany's advertisement  in  several  of  the  electrical  pub- 
lications, advising  the  buyers  generally,  or  the  sellers 
of  Yost  sockets,  that  suit  has  been  decided  against 
J.  F.  Buchanan  &  Co.  for  selling  Yost  sockets,  and 
that  the  sellers  of  Yost  sockets  are  infringers  on  their 
patent  No.  626.927.  This  is  not  true.  The  Yost 
Electric  Manufacturing  Company  never  made  this 
socket  on  which  J.  F.  Buchanan  &  Co.  were  sued 
for  infringement  and  are  not  making  it  now.     It  is 
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not  the  Yost  socket,  but  was  known  as  the  Dixon 
socket,  made  by  the  Yost-Miller  Company  and  not 
by  this  company  at  all." 


BUSINESS. 


Self-starting  alternating-current  motors  are  manu- 
factured by  the  Emerson  Electric  Manufacturing 
Company  of  St.  Louis  in  sizes  from  one-twentieth 
to  one-sixth  horsepower.  These  motors  are  made 
with  two  sizes  of  frames  and  operate  at  a  constant 
speed  of  1.700  revolutions  per  minute.  They  are 
described  in  bulletin  No.  3052.  issued  by  the  company, 
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and  as  they  have  been  on  the  market  for  several  years 
they  are  by  no  means  in  the  experimental  stage. 

The  Trumbull  Electric  Manufacturing  Company  of 
Plainville,  Conn.,  is  especially  recommending  to  the 
trade  two  of  its  specialties,  a  magneto  and  battery 
switch  for  gas  and  gasoline  engines  and  a  type  of 
panel  cut-out.  The  latter  is  made  to  carry  15  am- 
peres at  115  volts,  and  can  be  used  on  either  a  two 
or  three-wire  system  and  for  any  number  of  circuits. 

F.  N.  Manross  of  Forestvrlle,  Conn.,  states  that 
in  order  to  handle  the  increase  in  his  business  he 
has  been  obliged  to  double  the  capacity  of  his  build- 
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ing  and  add  to  the  number  of  employes.  The  goods 
manufactured  are  hair-springs  for  electrical  instru- 
ments. Mr.  Manross  asserts  that  the  trade  in  this 
line  has  been  the  largest  in  his  experience  of  25  years. 
The  Gregory  Electric  Company  of  Chicago  says 
that  It  has  some  desirable  generators  suitable  for 
central  stations.  This  company  reports  business  as 
exceedingly  brisk,  and  now  asserts  that  it  has  the 
largest  stock  of  dynamos  and  motors  in  this  country. 
It  issues  regularly  a  monthly  "bargain  sheet."  in 
which  all  of  this  apparatus  is  described,  which  is 
sent  to  all  people  interested  in  electric  matters,  with- 
out charge. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


755,630.  Bell.  William  W.  Dean,  Chicago,  111.,  as- 
signor to  the  Kellogg  Switchboard  and  Supply 
Company,  Chicago,  111.  Application  filed  March 
24,    1902. 

Adjustable  pole  pieces  are  arranged  for  the  cores  of  a 
magnet  capable  of  a  fixed  and  permanent  adjustment.  In 
operative  relation  with  the  pole  pieces  is  an  armature,  the 
adjustment  of  the  pole  pieces  serving  to  vary  their  posi- 
tions with  respect  to  tlie  armature.  A  support  for  the  ar- 
mature is  secured  in  unvarying  relation  to  the  forward 
ends  of  the  cores  by  the  pole  pieces.  The  hell  tongue  is 
operated    by    the    armature. 

755.642.  Electric  Accumulator  Plate.  Chaimsono- 
vitz  P.  Elieson,  Paris,  France.  Application 
filed   October   i6,    1903- 

In  an  electric  accumulator  plate  are  several  strips  of 
thin  flexible  lead  in  juxtaposition  and  free  at  one  end. 
A  conducting  rib  is  united  to  the  ends  of  the  strips  on 
one  side  and  has  a  longitudinal  groove  in  its  opposite 
side,  a  tube  of  conducting  material  being  constructed 
to  be  received  in  the  groove  and  there  secured. 

755.643.  Process  of  Making  Electric  Accumulator 
Plates.  Chaimsonovitz  P.  Elieson,  Paris,  France. 
Application  filed   October  16,   1903. 

The  process  of  making  an  electric  accumulator  nlate  con- 
sists in  superposing  on  a  suitable  supporting  plate  a  series 
of  strips  of  thin  flexible  lead  of  such  length  that  their 
ends  shall  protrude  beyond  the  edges  of  the  plate.  The 
protruding  ends  of  the  strips  are  fused  and  divided 
transversely  into  two  sections  of  equal  area  and  united 
at   their    fused  edges. 

755.646.  Multiplex  Telegraphy.  Stephen  D.  Field, 
Stockbridge,  Mass.  Application  filed  March  5, 
1903. 

A  transmitter  adapted  to  reverse  the  current  on  line 
is  provided  with  means  whereby  the  reversal  will  take 
place  by  a  series  of  potential  gradations  from  a  maximum 
of  one  polarity  to  a  maximum  of  the  opposite  polarity. 
Means  are  also  provided  for  changing  the  strength  of  cur- 
rent on  the  line.  Receiving  devices  are  responsive 
respectively  to  current  reversals  and  currents  varying  in 
strength. 

755.647.  Multiplex  Telegraphy.  Stephen  D.  Field, 
Stockbridge,  Mass.  Application  filed  March  24, 
1903. 

Connected  to  the  main  line  is  a  duplex-tuned  receiver 
having  its  coils  reversely  wound.  '  Two  tuned  vibrators 
actuated  by  the  receiver,  a  tap  circuit  from  between  the 
two  coils,  a  condenser  in  the  tap  circuit  and  a  rheostat 
to  which  the  tap  circuit  is  connected  are  the  other  parts 
of  the  apparatus. 

755,659-  Electric  Water  Heater.  James  F.  Hathaway. 
San  Francisco,  Cal.,  assignor  of  two-thirds  to 
Felix  B.  Mulgrew  and  Julius  M.  Alexander,  San 
Francisco,  Cal.    Application  filed  August  10,  1903. 

The  electric  heater  comprises  an  outer  casing,  an  inner 
hollow  core  integral  with  tlic  head  of  the  casing  and 
extending  slightly  beyond  the  bottom  and  a  detachable 
bottom  centrally  apcrtured  to  receive  the  lower  end  of 
the  core.  A  heating  coil  is  interposed  between  the  core 
and  the  interior  surface  of  the  casing,  with  means 
forming  a  connection  between  the  coil  and  a  source  of 
electrical  supply. 

755.669.  Current-selector  for  Charging  Secondary 
Batteries.  Miller  R.  Hutchison,  New  York, 
N.  y.,  assignor  to  the  Hutchison  Acoustic  Com- 
pany.   Application  filed  May  5,  1903. 

A  branch  circuit  leading  from  the  main  circuit  includes 
in  series  a  translating  device,  a  storage  battery  to  be 
charged  and  an  electrolytic  cell  capable  of  preventing 
flow  of  current  in  one  direction  and  permitting  it  to  flow 
in  the   opposite  direction. 


NO.    755.791.  —  FIELD    CIRCUIT-CLOSER. 

755,691.  Telephone  Selective  System.  Noble  S.  Mc- 
Kinsey  and  Anton  R.  Nelson,  Susanville,  Cal. 
Application  filed  June  15,  1903. 

A  main  wire  having  a  switch  at  each  telephone  station 
co-operates  with  a  return  wire.  A  bridge  at  each  tele- 
phone station,  between  the  main  and  return  wires  contains 
a  secondary  winding  and  ear  telephone.  A  break  in  the 
circuit  is  closed  by  the  opening  of  the  main  line.  Making 
a  second  brake  operates  two  closures,  one  of  the  closures 
being  made  by  a  revolving  wheel.  Only  one  of  the 
closures  is  opcratable  at  a  time  for  all  the  wheels  and 
the  second  closure  is  made  by  an  independent  switch. 

755,697.  Electric  Incandescent-lamp  Socket.  Guy  H. 
Proctor  and  John  B.  Daley,  Somervillle,  Mass., 
assignors  to  the  New  England  Electric  Manufac- 
turing Company,  Somer\'ille,  Mass.  Application 
filed  July  30,  1903. 

In  an  incandescent-lamp  socket  arc  combined  a  slotted 
shell,  a  slotted  cap,  an  insulating  support  for  the  make- 
and-break  mechanism,  a  connecting-bar  T  having  per- 
forated arms  and  carried  by  the  insulating  support,  and 
holding  screws  for  the  shell,  cap,  insulating  support  and 
connecting  bar. 


Issued  (United  States  Patent  Office)  Afar ch  sg,  igo4. 

755.708.  High  or  Low-pressure  Signal  Alarm.  Frank 
H,  Schmitz,  New  York,  N.  Y.  Application  tiled 
September  4,  1903. 

A  piston  moving  in  a  cylinder  and  actuated  by  pressure 
exerted  within  the  cylinder  carries  a  contact  maker  which 
at  a  predetermined  pressure  makes  an  electric  circuit 
ringing   an    alarm    bell. 

755,731-  Controller  for  Electric  Motors.  Magnus  W. 
Alexander,  Lynn,  Mass.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  June  13,  1903. 

The  contact  arm  of  the  controller  is  moved  by  a  spring 
to  its  off  position.  An  independent  actuating  lever  is  pro- 
vided with  a  pawl  adapted  to  engage  a  segmental 
ratchet  on  the  arm.  A  latch  lever  pivoted  upon 
a  stationary  part  is  adapted  to  engage  the  ratchet  and 
hold  the  contact  arm  in  the  respective  positions  to  which 
it  is  moved  by  the  actuating  lever.  Current-controlled 
means  independent  of  the  actuating  lever  trip  the  latch 
lever  and  pawl  to  release  the  controller  arm  and  permit 
it  to  return  to  its  off  position  under  the  stress  of  its 
spring. 

755.732.  Electric  Motor.  Ralph  E.  Barker,  Lynn. 
Mass.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  August  7, 
1903. 

An  end  shield  is  formed  with  the  bearing  for  the 
armature  shaft.  A  brush-holder  yoke  is  supported  on 
the  end  shield,  the  yoke  having  a  central  opening.  The 
commutator,  mounted  on  the  shaft,  extends  within  the 
opening  in  the  brush- holder  yoke,  the  brushes  being 
mounted  on  the  side  of  the  yoke  farther  from  the  arma- 
ture. 

755.739-  Maximum-demand  Indicator.  Harry  W. 
Brown.  Boston,  Mass.,  assignor  to  the  General 
Electric  Company.  Schenectady,  N.  Y.  Applica- 
tion filed  August  2,  1902. 

An  electrical  indicator,  comprises  a  conductor  which 
is  magnetic  at  low  temperatures  but  non-magnetic  at 
higher  temperatures  with  means  for  connecting  the  con- 
ductor in  circuit.  The  variation  of  magnetism  effects  an 
indication    on    a  scale. 

755. 740-  System  of  Electrical  Distribution.  Harold 
W.  Buck.  Niagara  Falls.  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  September  4,  1902. 

.\  synchronous  alternating-current  motor  drives  gen- 
erator. Inductive  supply  mains  lead  to  tjic  motor  with 
means  for  varying  the  excitation  of  the  motor  in  response 
to  variation  of  load  on  the  generator,  thereby 'producing 
a  regulation  of  voltage   in   the  alternating-current  system. 

755.744.  Controller.  Frank  E.  Case.  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  October  r, 
1902. 

A  rotatable  drum  or  cylinder  of  magnetic  material  con- 
tains a  fi.xed  magnet  core  arranged  adjacent  to  the  drurti 
with  means  for  magnetizing  the  core.  A  row  of  contact 
fingers  is  arranged  on  each  side  of  the  core  in  the  path  of 
the  magnetic  flux  produced  in  the  core,  the  fingers  being 
adapted  to  engage  with  the  contact  segments  on  the 
periphery  of   the    drum, 

755,757-  Multiple-rate  Meter.  Alexander  J.  R.  Fiego, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
July  21,  1903. 

In  a  multirate  meter  is  an  electromagnetic  device  for 
changing  the  manner  of  recording,  comprising  two  electro- 
magnets, a  pivoted  cam  rocked  thereby,  arms  carrj'jng 
contacts  bearing  on  the  cam,  and  means  whereby  the 
movement  of  the  arms  when  the  cam  is  shifted  opens  the 
circuit  of  the  magnet  which  caused  the  movement  and 
closes  a  connection  to  the    other  magnet. 

755,766.  Transformer.  Walter  A.  Hall,  Lynn,  Mass., 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.  Application  filed  September  29, 
1902. 

Four  bundles  of  iron  lamina:  arranged  radially  to  abut 
each  other  at  the  center  form  the  transformer  core,  each 
bundle  constituting  a  magnetic  circuit.  Two  of  the 
bundles  of  laminje  directly  abut  each  other,  the  second 
two  bundles  abutting  the  opposite  sides  of  the  joint 
between  the  first.  The  legs  of  the  second  two  bundles 
of  lamina  are  of  less  width  than  the  legs  of  the  first  two 
in  order  to  make  the  center  of  the  core  cruciform  in 
cross-section. 

755.771-  Electric  Switch  or  Circuit-breaker.  Edward 
M.  Hewlett,  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady.  N.  Y. 
Application  filed  January  29,  1900.  Renewed 
M'ay  7,  1902. 

The  circuit-breaker,  comprising  an  electric  motor,  a 
movable  switch  member  operated  by  the  motor  to  close 
the  switch,  a  cut-out  for  the  motor  circuit  operated  when 
the  switch  is  closed  and  a  switch-opening  spring  strained 
when  the  switch  is  in  closed  position.  Connections  for 
releasing  the  spring  by  a  further  movement  of  the  motor, 
and  means  for  closing  the  motor  circuit  independently 
of  the  cut-out  are  further  specified. 

755,772.  Switch.  Edward  M.  Hewlett,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company. 
Schenectady,  N.  Y.  Application  filed  August  14, 
1903. 

Means  for  closing  the  field  circuit  of  a  _  generator 
through  a  resistance  shunt,  comprise  a  main  switch  blade. 


a  handle  mdependently  pivoted  at  the  same  point  and 
servmg  as  an  auxiliary  switch  blade,  a  spring  connection 
between  the  two  blades,  and  an  auxiliary  shunt  terminal 
on  which  the  auxiliary  blade  closes  before  the  main  blade 
opens. 

755,774-  Electric  Clock.  Frank  Plolden,  London, 
England,  assignor  to  the  General  Electric  Com- 
pany. Schenectady,  N.  Y.  Application  filed  April 
16,  1900. 

Details    arc    described. 

755,782.  Electrical  Contact  Device.  John  Lindall, 
Boston,  Mass.     Application  filed  October  8,  1903. 

Carried  by  the  car  truck  is  a  shoe  beam  upon  which  is 
mounted  a  contact  shoe.  Stirrups  or  hangers  secured  to 
the  shoe  beam  normally  support  the  contact  shoe.  A 
flexible  conductor  is  secured  to  one  of  the  stirrups  or 
hangers. 


NO.    755,819, INDUCTION    MOTOR, 

755.791-  Means  for  Closing  Field  Circuits  of  Rotary 
Converters.  William  B.  Potter,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  September 
17,  1903- 

A  switch  is  adapted  to  connect  the  field  of  the  con- 
verter to  its  armature,  while  a  polarized  electromagnetic 
device  operates  the  switch.  Means  for  impressing  on 
the  device  a  voltage  proportional  to  _the  potential  across 
the  commutator  brushes  of  the  converter  arc  further 
specified,      (See  cut.) 

755.792-  Inertia  Damper  for  Electric  Measuring  In- 
struments. William  H.  Pratt.  Lynn,  Mass., 
assignor  to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.    Application  filed  March  14,  1902. 

Combined  v/ith  a  rotary  converter  is  a  switch  adapted 
to  connect  the  field  of  the  converter  to  its  armature.  A 
polarized  magnet  armature  trips  the  switch,  and  an  elec- 
tromagnet  retracts   the   magnet  armature. 

755.793-  Starting  Device  for  Induction  Motors. 
Henry  G.  Reist  and  Arthur  W.  Henshaw,  Schen- 
ectady, N.  Y.,  assignors  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
June  27,  1902. 

Contact  blocks  mounted  in  groups  project  from 
one  end  of  a  rotatable  member  with  the  corresponding 
contact  faces  of  the  blocks  of  a  single  group  located  in 
the  same  plane.  The  contact  blocks  are  adapted  to  be 
electrically  connected  to  the  sections  of_  a  starting  re- 
sistance, a  number  of  contact  brushes  being  mounted  so 
as  to  engage  the  contact  faces  of  the  blocks. 

755,800.  Transformer.  Louis  M.  Schmidt,  Lynn, 
Mass.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  September 
19,  1902. 

A    core    in    the    form    of    a    cylindrical    shell    is    formed 
of    laminations,    the    end   portions  of   the    shell    being   ex- 
tended   beyond    the    body    of    the    transformer    proper    to 
form  supporting  feet.     A  winding  surrounds  the  shell,  ex- 
cept   adjacent    the    supporting    feet,    the    terminals   of    the 
winding   being    brought   out    in    the    unwound    space   ad- 
jacent the  feet. 
755,807.      Braking    System.     Charles    P.    Steinmetz, 
Schenectady.    N.    Y.,    assignor    to    the    General 
Electric  Company,  Schenectady,  N.  Y.    Applica- 
tion filed   September  23,   1903. 

The  method  of  converting  a  repulsion  motor  into  _  a 
braking  generator  consists  in  locally  closing  the  circuits 
of  sections  of  the  secondary  windmg  of  the  motor.  tftereDy 
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forming  an  induction  machine,  and  operating  the  machine 
with  -  its  primary  winding  connected  to  the  source  of 
supply  for  the  motor  at  a  speed  above  synchronous  speed. 

755,814.  Coupling  Electric  Motors.  David  P.  Thom- 
son, Rugby,  England,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed   September  8,   1903. 

Connected  to  the  supply  mains  are  a  number  of  direct- 
current  motors,  each  of  the  motors  having  a  winding  con- 
nected both  to  a  commutator  and  to  collector  rings.  Con- 
nections are  placed  between  the  commutators  and  the 
supply  mains,  and  equalizing  conductors  are  indue!  ivety 
connected  between  the  collector  rings. 

'  755-815.  Electric  Arc  Lamp.  Elihu  Thomson, 
Swampscott,  Mass..  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Appli- 
cation filed  August  19,  1901. 

A  self-inductive  coil  is  connected  in  series  with  the  arc 
and  a  solenoid  is  also  placed  in  series  with  the  arc.  An 
armature  is  arranged  movably  in  the  solenoid  and  polar- 
ized thereby.  A  magnetic  core  adjacent  to  the  armature 
is  magnetized  by  the  self-inductive  coil. 

755.817.  Electrical  Igniting  Mechanism  for  Ex- 
plosive Engines.  Daniel  M.  Tuttle.  William  H. 
Lindley  and  William  H.  Tuttle.  Canastota.  N.  Y. 
Application   filed   October  27,    1902. 

Sparking  terminals  are  enclosed  in  the  cnnibustion 
chamber. 

755,819.  Induction  Motor.  Pendleton  G.  Watmough, 
Jr.,  Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  September  2,  1902. 

The  stator  has  a  core  comprising  a  main  portion  formed 
of  laminated  punchings  assembled  to  fqrm  an  annular 
ring.  Formed  coils  of  wire  are  placed  on  the  main 
portion,  with  means  for  maintaining  the  coils  in  radial 
planes,  the  means  comprising  intermediate  annular  punch- 
ings of  less  diameter  than  those  forming  the  main  core 
portion  and  forming  part  of  the  magnetic  circuit  of  the 
stator.      (See  cut  on  preceding  page.) 

755,822.  Train-control  System.  George  P.  Whittle- 
sey, Washington,  D.  C,  assignor  to  the  General 
Electric  Company,  Schenectady.  N.  Y.  Applica- 
tion  filed    September  26.    1902. 

One  or  more  standard  car  controllers  are  mounted  on 
each  car,  with  an  electric  motor  geared  to  the  controller. 
Two  motor-suoplying  train  wires  are  connected  by  a 
switch  aUernativeiy  with  the  motor.  Means  for  operating 
the  switch  at  predetermined  points  in  t!ic  rotation  of  the 
controller   cylinder    are   also    required. 

755,824.  Means  for  Starting  Alternating-current  Dy- 
namo-electric Machines.  Jonathan  E.  Wood- 
bridge.  Schenectady.  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady.  N.  Y.  Ap- 
plication filed  September  11,  1901. 

^\  frequency  changer  supplies  current  to  the  dynamo- 
electric  machine  for  starting  it.  A  direct-current  gen- 
erator is  driven  by  the  frequency  changer,  and  means  for 
initially  exciting  the  field  of  the  dynamo-electric  machine 
from  the  direct-current  generator  are  provided.  (See 
cut.) 


NU.    755.824. STARTER  FOR  ALTEKN ATING-CUKKENT 

MACHINES. 

755,825.  Railwaj'-brake  Apparatus.  Granville  T. 
Woods  and  Lyates  Woods,  New  York,  N.  Y., 
assignors  to  the  W^stinghouse  Electric  an^  Man- 
ufacturing Company,  Pittsburg,  Pa.  .'Applicalion 
filed  December  31,   1902.  -    ■•,*-■ 

Carried  on  the  vehicle  are  means  adapte.^t^^,change  the 
direction  of  motion  of  the  motor  or  motdr^'jiffgether  with 
means  to  control  the  delivery  of  eilc"rg>__,^J;the  motors. 
Brake  apparatus  is  mounted  upon  ihe.  veHicfe.  and  nor- 
mally inert  check  apparatus  operates"  in c|ependently  of  the 
energy  controller  and  is  adapted  -to;  cause  a  change  in 
the  condition  of  the  energy-con troTlmg  device,  for  the 
purpose  of  stopping  the  delivery  of  energy  to  the  motors, 
and  to  cause  the  brake  apparatus  to  act  after  the  condi- 
tion of  the  controlling  device  has  been  changed. 

755-827.    Rheostat.    William  C.  Yates  and  Paul  Zim- 
mer,  Schenectady,  N.  Y.,  assignors  to  the  General 
Electric  Company,  Schenectady.  N.  Y.     Applica- 
tion filed  July  25.  1903. 
A  rheostat  is  provided  with  a  series  of  resistance  units 
and    a    contact   device    for    cutting   them    into    circuit    pro- 
gressively.     Means    operated    by    a    handle    vary    the    re- 
sistance at  intermediate  points -of  the  series  by    fractional 
parts  of  a  unit  without  affecting  the  contact  device. 

755,828.  Rheostat.  William  C.  Yates.  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company. 
Schenectady,  N.  Y.  Application  filed  August  22, 
1903- 

A  rheostat  with  baseplate  having  a  groove  carries,  resist- 
ance zigzagged  back  and  forth  across  the  groove.  A  row 
of  pins  on  each  side  of  the  groove  to  which  the  resist- 
ances are  connected,  and  a  filling  of  insulating  material 
surrounding   the    resistances  are    the   other    features. 


755,829.     Controlling  induction  Motors.     Arnaldo  P. 
Zani,  -Milan,  Italy,  assignor  to  the  General  Elec- 
tric  Company,   Schenectady,   N.   Y.     Application 
filed  June  30,  1900. 

Means  for  starting  an  induction  motor  consist  of 
a  device  in  circuit  with  the  winding  on  the  induced 
member  of  the  motor,  having  a  winding  constituting  a 
single  path  for  the  current  induced  in  the  motor  winding. 
The  device  comprises  a  coil  or  coils  surrounding  massive 
cores  of  magnetic  material,  with  means  for  reducing  the 
self-induction  of  the  device  as  the  speed  of  the  motor 
increases.      (See   cut.) 

755,^30.  Tub  for  Electric  Baths.  Josef  Zwiebel,  Neu- 
Ulm.  Germany.  Application  filed  November  24. 
1903. 

Rods  of  conductive  material  on  the  sides  of  the  tub  for 
stringing  up  the  electrodes  carry  the  electrodes  provided 
at  certain  distance  with  isolation  material,  such  as  hard 
rubber,  etc.,  suitably  fitted  in  recesses  for  the  purpose  of 
cutting  off  the  different  electrodes  from  the  current  by 
sliding  on   isolating  parts. 

755.840.  Detector  for  Electrical  Disturbances. 
Jagadis  C.  Bose,  Calcutta.  India,  assignor  of 
one-half  to  Sara  Chapman  Bull,  Cambridge. 
Mass.     Application  filed   September  30,   1901. 

In  a  coherer  or  detector  of  electrical  disturbances, 
Hertzian  waves,  light  waves  or  other  radiations  is  a  sen- 
sitive substance  having  a  characteristic  curve  (giving  the 
relation  between  an  increasing  impressed  electromotive 
force  and  the  resultant  current  passing  through  the  sen- 
sitive substance),  which  is  not  straight  but  is  either  con- 
vex or  concave  to  the  axis  of  electromotive  force  and 
in  which  the  return  curve  with  a  decreasing  electromotive 
force,  when  taken  slowly,  approximately  coincides  with  the 
former  curve, 

755.845-  Electric  Time-switch.  Frank  W.  Cherry 
and  Henry  F.  Radke,  San  Francisco,  Cal.  Ap- 
plication filed  January  25,  1902. 

Details  of  the  mechanism  of  a  time  switch  operated  by 
clock-work   are    described. 

755.853.  Electric-power  Transmission  System.  Max 
Deri.  Vienna,  Austria-Hungary,  assignor  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field,  Mass.     Application  filed  May  28,  1902. 

In  a  system  of  electrical  power  transmission  are  com- 
bined motor,  a  series  generator  in  circuit  with  the  motor, 
a  separately  excited  field  winding  on  the  generator  wound 
in  oi|iosition  to  the  series  winding,  and  means  whereby 
the  field  winding  of  the  motor  may  bo  separately  and 
adjustably  excited. 


NO-    755.829. — INDUCTION-MOTOR    CONTROLLER. 

755.868.  Telephone  System.  Robert  Hamilton,  Mil- 
ton. Mass.    Application  filed  February  7,  1903. 

Means  for  controlling  the  telephone  circuit  comprises  a 
rotatable  w'heel.  a  stop-engaging  member  adjustably  con- 
nected with  the  wheel,  a  movable  stop  normally  occupying 
an  operative  position  in  the  path  of  the  member,  and 
means  controlled  by  tlic  receiver  holder  for  shifting  the 
stop  out  of  ■'nd  then  back  into  the  path  of  the  member 
when    the    receiver    holder   is  moved   in  one   direction. 

755.889.  Electric  Rail-bond.  Jang  Landsing.  Broo^ 
lyn,  N.  Y.    Application  filed  April  25,  1900. 

The  bond  is  composed  of  several  strips  formed  into 
loops  and  provided  wirh'cnd  pieces  for  fastening  to  the 
rails. 

755.890.  Electric  Signaling  Device.  Thomas  C. 
Laney,  Toledo,  and  Charles  S.  Longnecker.  Delta. 
Ohio.     Application  filed  November  24.  1902. 

Electric  lamps  are  situated  within  a  case  and  connected 
to  a  branch  circuit,  the  lamps  being  connected  so  as  to 
give    different   signals  as  controlled   by   the    circuit. 

755y^7-  Electric  Lock.  Frank  Lombardi.  Brooklyn, 
N.  Y.     Application  filed  December  19,  1903. 

Cooperating  with  an  electromagnet  adapted  to  actuate 
a  catch  and  cause  it  to  release  bolt  are  means  for  holdinp 
the  catch  out  of  engagement  with  the  holt,  and  elerlriral 
means  for  releasing   the  catch    holder. 

755.899.  Electric-railway  System.  Timothy  Ma- 
honey,  San  Francisco,  Cal.  Application  filed 
April   20,   1903. 

A  surface- trolley  rail  is  used  with  a  series  of  co- 
operating magnets  on  the  car,  successive  magnets  in  the 
series  being  of  opposite  polarity.  A  switch  is  disposed 
relative  to  each  section  of  the  trolley  rail  and  in  the 
vertical  plane  of  and  out  of  physical"  contact  with  the 
magnets. 

755.905-  Electric-traction  System  for  Railways. 
August  Meuschel.  Montreal,  Canada.  Applica- 
tion filed  May  4,  1903. 

A  motor  case  is  mounted  between  each  pair  of  longi- 
tudinal truck  beams.  A  pair  of  longitudinal  motor  shafts 
and  motors  within  the  cases  actuating  the  shafts  com- 
jjrise  the  apparatus.  A  driver  being  journalcd  between 
each  pair  of  longitudinal  beams  and  geared  to  the  respec- 
tive shafts,    supporting  the    motor   cases. 

755.954-  Electric  Lamp  and  Socket.  Albert  N. 
Soden,  Trenton.  N.  J.  Application  filed  Decem- 
ber 10,  1902. 

The  filaments  of  the  lamp  are  arranged  on  the  surface 
of  a  conical-shaped    reflector    inside    the  bulb- 

755.999-  Electric  Trolley  Head.  John  T.  Cherry, 
Plymouth,  and  Edward  H.  Clive.  Devonport, 
England.     Applicalion  filed  November  3,  1902. 

Details  are  described. 

756,000.  Brake  for  Vehicles.  Williarh  H.  Cooley, 
Brockport,  N.  Y.  Application  filed  December  9, 
1902. 

In  an  electric  braking  system  is  combined  a  magnet  for 
applying  the  brakes  and  means  whereby  the  increased 
slack    resulting    from    wear    of    the    parts   is   taken    up,    as 


it  occurs  from  time  to  time,  by  the  adjustment  of  a 
member  not  subjected  to  any  mechanical  strain  by  the 
braking   apparatus   during   the    process  of  the  adjustment. 

756,025.  Electric-light  Circuit  Protector.  Stanley 
Kalbach,  Wildwood,  N.  J.  Application  filed  May 
12,   1902. 

A  protector  for  arc  lamps,  comprises  an  electromagnet 
with  which  one  of  the  circuit  wires  is  connected.  A 
binding  post  witli  which  tiie  other  circuit  wire  is  con- 
nected is  provided  with  a  contact  extending  into  the  path 
of  the  armature  of  the  magnet,  an  electrode  connected 
with  the  lamp  and  magnet  and  another  with  the  lamp  and 
binding  post,  and  a  resistance  connected  with  the  arma- 
ture and  with  the  circuit  wire  with  which  tlie  magnet  is 
connected  are  the  other  essential  parts. 

756,045.  Shunt  Controller  for  Electric  Machines. 
Nels  O.  Nelson,  Chicago,  111.  Application  filed 
July  13,  1903. 

Co-operating  with  the  field  plates  and  collecting  bars  are 
a  pair  of  inductor  bars  arranged  in  adjacent  relation  to 
the  collecting  bars,  and  means  for  forming  a  shunt  circuit 
between  the    inductor   bars. 


NO      750,107.  —  BOOSTER    COMTROL. 

756.049.  Switch  for  Incandescent  Electric  Lamps. 
Conrad  M.  Pitel.  Meriden,  Conn.  Application 
filed  November  23,  1903. 

Switch  contacts  are  Iccatcd  in  a  case  while  a  switch 
block  operated  by  a  tiuimb  lever  turns  the  switch. 

756.050.  Coupling  for  Incandescent  Electric  Hang- 
ing or  Suspension  Lamps.  Conrad  M.  Pitel, 
Meriden,  Conn.  Application  filed  November  23, 
1903. 

A  coupler  for  hanging  incandescent  lamp  fixtures  is  de- 
scribed. 

756,119.  Electric  Resistance.  Hans  von  Kramer, 
Bath,  England.  Application  filed  September  i, 
1903. 

.\n  electric  resistance  comprises  a  body  formed  of  a 
mixture  of  conducting  and  non-conducting  and  binding 
materials,  a  central  core  of  sand,  a  mantle  of  non-conduct- 
ing and  binding  materials  surrounding  the  body,  layers  of 
highly-conductive  material  internally  concave  at  the  ends 
of  the  body,  carbon  plugs  in  the  layers  and  contact  poles 
embedded  in  the  carbon  plugs. 

756.156.  Signal  Apparatus  for  Trolley  Railways, 
Almo  L.  Cheatham,  Louisville.  Ky.,  assignor  of 
three-fourths  to  Robert  V.  Cheatham,  Louisville, 
Ky.    Application  filed  August  8,  1903. 

Alongside  the  track  is  arranged  a  conductor  and  a 
signal  is  electrically  connected  with  the  conductor  in- 
termediate the  ungrounded  ends  of  the  latter  and  also 
connected  with  earth.  A  tilting  hanger  supported  above 
the  trolley  wire,  means  for  suspending  the  trolley  wire 
from  one  end  of  the  hanger,  a  contact  arranged  in  the 
^^  path  of  the  free  end  of  the  hanger  and  electrically  con- 
nected with  the  conductor,  and  means  for  raising  the 
free  end  of  the  hanger  into  engagement  with  the  contact 
when  the  trolley  wire  is  lifted  by  the  trolley  and  thus 
complete  the  circuit  from  the  trolley  wire  to  the  signal 
are    the  other  essentials   of   the  apparatus. 

756,167.  Controlling  Electric  Boosters.  Edward  M. 
Hewlett,  Schenectady,  N.  Y..  assignor  to  the 
General  Electric  Company.  Schenectady.  N,  Y. 
Original  appHcation  filed  August  31.  1900.  Di- 
vided and  this  application  filed  October  20,  1902. 

In  a  system  of  electrical  distribution  arc  combined 
a  main  source  of  current,  a  number  of  boosters,  a  number 
of  feeders  with  which  the  boosters  may  be  connected, 
and  switch  connections  for  transferring  any  booster  to  any 
feeder.      (See  cut.) 

756.176.  Protective  Sheath  or  Envelop  for  Storage- 
battery  Plates.  Achille  Meygret,  Paris,  France. 
Original  application  filed  June  29.  1903.  Di- 
vided and  this  application  filed  July  27,   1903. 

A  coating  or  sheath  for  retaining  the  active  material 
on  the  plate  of  a  storage  battery  consists  of  a  mixture  of 
castor  oil.  essence  of  turpentine,  and  nitrates  of  cellulose. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
tbe  United  States  Patent  Office)  that  expired  on 
April  5,  1904: 

360.44,'".      Electric    Annunciator.      John    C.    Kuhkle.    Hoboken, 
N.  J. 

360,448.      Electric    Annunciator.      John    C.    Kunkle,    Hoboken, 
N.   J.  i^  ■** 

360,49-!.      System    of    Electrical    Distribution.      I'rancois    Van 
Kyssclberghc,    Schaerbeek,    Belgium. 

j6o,528.     Quadruplcx    Telegraphy.      Francis    W.    Jones,    New 
York,    N.   Y. 

360,53:2.     Connection    for    Carbon    Elements    in    Galvanic    Bat- 
teries.    William  P.  Kookogcy,  New  York,   N.  Y. 

360,538.     Electric-Lighting     System.        Joseph       A.      Powers. 
Langingburg,    N.    Y. 

360,567.      Insulatinc:    and      Protecting      Cables.       Tliomas     H. 
Dunham,   Boston,    Mass. 

360,570.      Electric-Instrument     Protector.       Isaiah      H.     Farn- 

ham.    Maiden,    Mass. 
.360,626.     Telephone    Receiver.      Jos.    H.     Tabony.     New    Or- 
leans,  La. 

360.638.     Railway    Electric-Signaling    Apparatus.      Ceo.  West- 
inghouse,  Jr.,  Pittsburg.  Pa. 

360,660.     Electric    House     Bell.         Edward    G.     Coleman,     ST. 
John's.    Newfoundland. 

360.662.     Electric    Arc    Lamp.      Charles    F.    Cooke,    Bucking- 
ham Works,  County  of  York.   England. 

3'^o.696.     Electric    Gas   Burner.      Charles    W,    Holtzer,  Brook- 
line,   Mass. 
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The  Louisiana  Purchase  Exposition. 

One  of  tiie  most  important  events  in  the  history  of 
the  United  States  was  the  purchase  of  the  Louisiana 
territory  from  France,  which  vras  consummated  in 
1803,  principally  through  the  diplomacy  of  President 
Thomas  Jefferson,  and  partly,  also,  tlirongh  the  fear 
of  Napoleon  that  the  territory  might  eventually  fall 
into  the  hands  of  the  English.  By  this  gigantic  "real- 
estate  deal"  875,025  square  miles,  or  560,016.000  acres, 
of  the  rich  lands  of  the  Mississippi  Valley  were  ac- 
quired by  the  United  States  for  the  sum,  insignifi- 
cant in  comparison,  of  $15,000,000.  At  tlae  present 
time  this  great  region,  which  comprises  approxi- 
mately one-third  of  the  area  of  the  United  States, 
has  a  population  of  15,000,000  people,  with  an  assess- 
ment  value  in    igoo  of  $6,616,642,829 — a  fairly  good 


fair  at  St.  Louis  is  not  dependent  for  making  a  favor- 
able impression  upon  the  visitor.  In  point  of  artistic 
design  and  harmonious  grouping  of  the  buildings  it 
will  compare  favorably  with  any  yet  held.  The  prin- 
cipal buildings  are  arranged  in  the  form  of  the 
sector  of  a  circle,  the  apex  of  which  is  Festival  Hall, 
which,  with  its  great  dome,  144^  feet  in  diameter, 
and  facing  out  on  the  Grand  Basin,  forms  a  magnifi- 
cent centerpiece  for  the  "main  picture." 

Electricity  will  perforce  be  a  conspicuous  feature 
of  the  exposition,  and  in  order  of  importance  may 
be  classified  into  three  main  groups — electrical  ex- 
hibits, both  foreign  and  domestic;  electrical  power 
generation  and  transmission,  and  spectacular  electric- 
lighting  features.  On  page  307  is  a  map  of  the 
grounds,  the  points  which  will  be  found  particularly 


ing  place  at  the  exposition,  and  one  of  the  chief 
of  these  will  be  the  International  Electrical  Congress. 
The  period  set  for  this  congress  is  the  week  from 
the  I2th  to  the  17th  of  September,  which  is  the  week 
just  preceding  the  great  Scientific  Congress,  ap- 
pointed by  the  exposition  authorities.  At  the  Elec- 
trical Congress  distinguished  engineers  and  scien- 
tists from  foreign  countries  will  be  present,  and  the 
great  engineering  problems  of  the  day  will  be  dis- 
cussed. 

So  great  a  magnet  are  the  educational  advantages 
and  spectacular  attractions  of  the  Louisiana  Purchase 
Exposition  that  a  large  number  of  engineering  and 
technical  societies  throughout  the  country  have  se- 
lected St.  Louis  and  the  period  of  the  fair  as  th.; 
place   and  time   for   their   conventions   of  this  year. 


Copyright,  190i,  Louisiana  Purchase  Exposition  Co. 


NIGMT    VIEW 


return  on  the  capital  invested,  as  will  be  acknowl- 
edged even  by  the  present-day  "promoter." 

The  Louisiana  Purchase  Exposition,  which  is  to 
be  held  in  St.  Louis  this  year,  in  view  of  the  magni- 
tude of  the  event  which  it  is  to  commemorate,  has 
been  designed  along  lines  which  will  place  it  first  in 
many  respects  among  the  expositions  the  world  has 
thus  'far  seen.  It  was  the  original  intention  to  hold 
the  exposition  in  1903,  100  years  from  the  date  of  the 
Louisiana  Purchase,  but  so  great  was  the  undertaking 
that  it  was  found  necessary  to  postpone  the  event 
until  1504.  President  Roosevelt  at  noon,  St.  Louis 
time,  of  April  30th,  will  press  the  button,  at  his  desk 
in  Washington,  which  will  close  an  electric  circuit  to 
throw  into  active  operation  various  departments  of 
the  great  exposition,  which  will  continue  until  De- 
cember- ist.    '■-_.■' 

Great  as  has  been  the  magnitude  of  previous 
world's  fairs,  they  will  be  eclipsed  in  point  of  actual 
area  covered  and  in  floor  space  by  the  St.  Louis  fair. 
The  grounds  in  Forest  Park,  situated  on  the  ex- 
treme western  edge  of  the  city,  and  the  leased 
grounds  to  the  west  of  the  park  which  will  be  given 
over  to  the  fair,  comprise  in  all  1,240  acres,  of  which 
250  acres  will  be  under  cover.  A  map  of  St.  Louis, 
showing  the  location  of  the  grounds,  is  given  on  page 
306  of  this  issue. 

Mere  size  of  grounds  and  buildings  alone, -however, 
does  not  constitute  an  exposition,  and  upon  this  the 


OF    PALACE    OF    VARIED    INDUSTRIES,     LOUISIANA    PURCHASE 
Showing  First  Test  of  Decorative  Lightinc- 

interesting  to  those  interested  in  electricitj'  being 
designated  by  arrows. 

Naturally,  in  the  Palace  of  Electricity  will  be  cen- 
tered most  of  the  electrical  features.  This  building 
is  situated  north  of  Festival  Hall,  and  is  five- 
sided  in  form,  enclosing  a  large  central  court,  ft 
covers  approximately  350,000  square  feet,  and  was 
erected  at  a  cost  of  $399,940,  and  in  it  will  De 
installed  electrical  exhibits  exclusively.  It  is  ex- 
pected that  the  electric  lighting  features  of  the  ex- 
position will  be  very  beautiful,  though  only  trial  can 
demonstrate  what  the  actual  effect  will  be.  The 
colors  orange,  purple  and  green  will  be  used  with  a 
system  of  control  which,  if  all  goes  well,  will  enable 
the  light  to  be  turned  on  and  off  gradually  and  to 
blend  in  various  combinations  of  tints  and  intensi- 
ties  that   should   furnish    an    unforgetable   spectacle. 

One  of  the  features  which  will  doubtless  interest 
many  who  have  not  had  the  opportunity  to  see  the 
apparatus  in  operation  will  be  a  space-telegraph  sta- 
tion of  the  most  powerful  kind,  by  which  messages 
may  be  sent  to  surrounding  cities^  and  possibly  as 
far  as  to  Chicago. 

Air-ship  tests  will  form  one  of  the  most  interest- 
ing and  valuable  attractions  at  the  exposition.  In 
connection  with  these  tests  an  effort  will  be  made  to 
transmit  power,  to  the  extent  of  a  tenth  of  a  horse- 
power or  more,  through  the  ether. 

Congresses  for  many  purposes  will  have  their  meet- 


EXPOSITION. 

.Among  these  societies  are  the  American  Institute  01 
Electrical  Engineers,  the  American  Street  Railway 
Association,  the  National  Electric  Light  Association 
and   the    Northwestern   Electrical   Association. 

Executive  officers  of  the  exposition  are:  Presi- 
dent, David  R.  Francis;  secretary,  Walter  B.  Ste- 
vens; treasurer,  W.  H.  Thompson;  general  counsel. 
James  L.  Blair;  director  of  exhibits,  Frederick  J.  V. 
Skiff ;  director  of  works,  Isaac  S.  Taylor :  acting 
director  of  concessions,  Norris  B.  Gregg;  medical 
director,  Leonidas  H.  Laidley;  commandant  Jefferson 
Guard,  Major  Edward  A.  Godwin.  Under  the  di- 
rector of  exhibits  are  chiefs  of  the  different  ex- 
hibit departments.  Of  these,  W.  E.  Goldsborough 
is  chief  of  the  Department  of  Electricity'-  and  Thomas 
M.  Moore  is  chief  of  machinery.  Among  the  heads 
of  the  Department  of  Works  are  Henry  Rustin, 
chief  electrical  and  mechanical  engineer,  and  R.  H. 
Phillips,  chief  civil  engineer. 

Prospective  visitors  are  asking  whether  the  hotel 
accommodations  and  transportation  facilities  of  St. 
Louis  will  be  equal  to  the  strain  imposed  upon  them. 
Many  are  doubtful,  but  it  is  asserted  that  hotels  with 
accommodations  for  150,000  guests  and  railways  ca- 
pable of  handling  80,000  passengers  an  hour  will  be 
available. 

In  the  following  pages  an  attempt  is  made  to  give 
the  readers  of  the  Western  Electrician  a  general  idea 
of  the  electrical  and  allied  features  of  this  great  ex- 
position. 
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Electrical  Exhibits  Installed  in  the  Pal- 
ace of  Electricity  at  the  Universal 
Exposition  of  1  904. 

Bv   Winder   Elwell   Goldsborough. 

In  instigating  the  development  of  the  exhibits 
which  are  being  installed  in  the  Palace  of  Electricity 
the  prime  object  has  been  to  have  these  exhibits  tcU 
a  story  in  simple  language — one  that  all  can  under- 
stand— of  the   realm   of   electricity. 

The  rapidity  with  which  the  use  of  electricity  is  to 
be  extended  will  depend  very  largely  upon  the  in- 
struction which  the  public  receives  regarding,  not 
only  the  use  of  electricity,  but  also  the  nature  of 
electricity.  When  the  public  shall  feel  as 
familiar  with  electrical  phenomena  as  it  now 
does  with  coal  oil,  gas,  steam  and  the  other 
w-ork-a-day  utilities,  electricity  w^ill  je 
about  the  only  agent  depended  upon  fi^r 
the  necessities,  conveniences  and  luxuries; 
of  life.  Those  who  are  enthusiastic  about 
electricity  should  work  to  the  end  of  r-t- 
moving,  in  so  far  as  possible,  all  of  the 
mystery  which  surrounds  electrical  phenom- 
ena and  the  use  of  electricity.  The  effort 
should  be  to  make  the  general  laws  of  elec- 
tricity matters  of  ever>'-day  and  casud 
knowledge,  and  to  bring  the  diffusion  of 
electrical  information  to  the  point  where  the 
young  engineer  in  knickerbockers  will  have 
absorbed  many  of  the  principles  of  elec- 
tricity through  his  skin  before  he  contem- 
plates, with  fear  and  some  trepidation,  the 
toilsome  path  that  leads  up  to  the  math.-- 
matical  analysis  of  electrical  phenomena. 

The  exhibits  in  the  Palace  of  Electricity 
have  been  developed  with  the  aim  of  making 
them,  so  far  as  possible,  a  stepping  stone  in 
the  accomplishment  of  the  above  stated  re- 
sult. Every  method  of  persuasion  wliich 
the  ingenuity  of  the  Electrical  Department 
could  devise  has  been  utilized  to  strengthen 
the  arguments  with  intending  exhibitors 
which  would  result  in  the  accomplishment 
of  this  end ;  and  the  result,  although  it  may 
not  measure  up  to  the  ideal,  nevertheles'^ 
embodies  the  essence,  of  what  it  has  bee.i 
the  desire  of  the  department    to  accomplish. 

The  building  contains  not  loo  much  an-I 
not  too  little  of  the  machines,  of  the  instru- 
ments, of  the  apparatus,  and  of  the  miscel- 
laneous appliances  which  go  part  and  parc;^! 
with  the  different  branches  and  divisions 
of  the  electrical  engineering  profession,  a> 
gauged  by  both  science  and  practice. 

To  be  impressed  by  the  commercial  pos.sl- 
bilities  of  the  great  electrical  generators,  the  ^^'i^i^ 
visitor  must  seek  a  portion  of  the  electrical 
exhibit  installed  elsewhere  than  in  the  Palace  of  Elec- 
tricity, but  if  it  is  the  desire  lo  become  familiar  wilh 
electric  generators  in  the  sense  of  understanding  them 
from  shaft  to  field  ring,  an  inspection  of  the  heavier 
exhibits  in  the  Palace  of  Electricity  will  give  lo  the 
visitor  very  definite  ideas  covering  all  of  the  essen- 
tial points  involved.  The  construction  of  such  ma- 
chines is  shown ;  the  assembling  of  such  machines 
is  demonstrated:  the  testing  of  such  machines  is 
constantly  going  on,   and   the  commercial   operation 


of    such    machines    is   an    important   element   of    the 
exhibit   organization. 

From  the  dynamo  ic  the  motor  is  hut  a  step,  but 
with  the  motor,  the  possibilities  of  electricity  begin 
to  unfold.  In  the  Palace  of  Electricity  almost  every 
conceivable  use  to  which  the  electric  motor  has  thus 
far  been  placed  is  brought  out  in  some  form  of 
working  exhibit.  In  all,  about  1,000  horsepower 
will  be  constantly  required  in  operating  the  electric- 
motor-driven  working  exhibits,  and  these  exhibits 
will  bring  out  the  ramifications  of  the  methods  of 
control  and  motor  operation  w-hich  have  placed  the 
electric  motor  without  a  peer  in  that  portion  of  the 
Industrial  field,  where  certalntj'.  economy  and  regu- 


STATUE    OF    FRANKLIN,     PaL.^CE    OF    ELECTRICITY. 


:  ELWELL    GOLDSBOROUGH,  CHIEF    OF    DEPARTMENT    OF    ELECTF.ICITY, 
ST.    LOUIS  EXPOSITION. 


larity  of  operation  are  matters  of  prime  importance. 

The  working  exhibits  demonstrate  the  application 
of  electric  motors  in  the  operation  of  all  forms  of 
machine  tools,  industrial  appliances,  household  ap- 
pliances, signaling  appliances  and  railway  appliance^. 
Planers,  boring  mills,  lathes,  multiple  drills,  buffers, 
grinders,  pumps,  cranes,  hoists  centrifugals,  dough 
mixers,  wringers,  sewing  machines,  coffee  mills, 
candy  machines,  dental  engines,  cable  machines,  wire 
machines,  printing  presses,  grooming  machines,  clip- 
ping machines,  and  a  wide  variety  of  other  items 
have  been  installed  in  the  Palace  of  Electricity  for 
the  purpose  of  bringing  out  the  good,  bad  and  in- 
different points  of  direct-current  and  alternating- 
current  electric  motors.  In  these  cases,  the  machin- 
ery and  industrial  items  mentioned  must  not  be  taken 
as  exhibits  in  any  sense  of  the  Palace  01  Electricity ; 
Ihey  are  merely  the  means  to  an  end,  the  end  being 
the  demonstration  of  the  univer.sal  adaptability  of 
the  electric  motor,  and  in  each  and  every  case  it  is 
the  electric  motor  and  the  system  of  control  asso- 
ciated therewith  that  is  the  important  element  to  be 
considered  by   the   visitor. 

The  exhibits,  taken  collectively,  will  probably  rep- 
resent as  fine  a  demonstration  for  the  benefit  of  the 
student  of  systems  of  electrical  operation  and  con- 
trol as  has  ever  been  brought  together. 

In  the  discussion  of  the  electric  motor  thus  far,  no 
mention  has  been  made  of  its  applications  to  trans- 
portation, as  these  applications  are  deemed  a  separat'' 
and  distinct  department.  The  use  of  the  electric 
motor  and  its  auxiliary  appliances  in  connection  witli 
industrial  locomotives,  mining  locomotives,  heavy 
traction  locomotives  and  street  traffic  are  all  pre- 
sented  In  attractive  working  in.stallations.  The  di- 
rect-current motor,  as  well  as  the  newer  alternating- 
current  motor,  have  both  received  a  generous  .share 
of  attention  with  their  associated  systems  for  the 
operation  and  control  of  electric  cars  and  trains. 

In  demonstrating  the  utility  of  electric  wires  and 
cables  and  other  miscellaneous  construction  matc- 
. rials,    such    as    poles,   cross-arms,   cable   heads,    con- 


duits, etc.,  elaborate  preparations  have  been  made 
by  exhibitors  to  bring  out  to  the  interested  observer, 
in  a  concrete  w-ay,  the  direct  value  of  each  item. 
Conduit  systems  and  manholes,  with  cables  installed, 
as  In  the  case  of  hea\^''  and  light  subway  constmction, 
are  erected  in  position  with  every  consideration  for 
the  details  and  requirements  of  practice.  The  use 
of  the  climber  by  the  lineman,  the  methods  of  string- 
ing wires,  with  the  associated  assortment  of  reels 
and  other  special  appliances  for  facilitating  this  work, 
are  brought  out  in  a  very  unique  exhibit,  in  which 
a  pole  line,  Including  the  raising  and  placing  of  the 
poles,  is  constantly  under  construction. 
In  the  field  of  electric  lighting,  substantial  progress 
has  also  been  made  by  the  exhibitor  in 
means  and  schemes  for  bringing  out,  in  a 
popular  and  educational  manner,  the  salient 
features  of  the  various  systems  of  lighting 
presented.  In  all,  eight  distinct  systems  of 
electric  lighting,  several  of  which  are  un- 
common to  the  public,  are  presented,  and 
their  presentation  involves  not  only  the 
usual  display  of  lamps,  but  a  complete  pho- 
tometric demonstration,  with  the  most  mod- 
ern appliances,  of  the  possibilities  of  these 
lights  in  commerce. 

The  electric  light  has,  up  to  the  present 
lime,  not  been  fully  appreciated  or  under- 
stood. The  public  generally  must  be  made 
to  value  rightfully  electricity  by  comparison 
with  other  kinds  of  Illuminants  before  the 
load  on  our  modern  lighting  stations  will 
ever  begin  to  approximate  its  ultimate 
maximum. 

The  electric-lighting  exhibits  will  show, 
in  a  lavish  w-ay,  the  results  to  be  obtained 
by  good  and  bad  systems  of  lighting;  and 
the  use  of  lamps  in  relation  to  methods  of 
placing  them  in  rooms  and  apartments  lo 
obtain  the  best  results  will  be  strikingly 
brought  out.  One  does  not  realize  what 
electric  lighting  means  until  he  has  stepped 
beyond  the  field  of  every-day  observation 
and  associated  himself  somewdiat  intimately 
with  the  more  scientific  aspect  of  the  prob- 
lem. It  is  to  this  aspect,  of  the  electric- 
lighting  exhibits  that  the  Palace  of  Electric- 
ity introduces  the  public,  and  introduces 
it  in  a  generous  way. 

The  public,  however,  is  not  only  interested 
in  light  and  power.  We  hear  much,  spasmod- 
ically, of  the  use  of  electricity  in  healing 
and  cooking.  It  is  only  recently  that  house- 
hold and  industrial  electric-heating  appli- 
ances possessing  real  merit  have  appeared 
in  any  number.  The  price  of  electricity 
hampers  their  introduction.  (Why  should 
not  electricity  for  lighting  and  electricity 
for  heating  be  sold  at  different  rates,  the  heating 
rale  being  below  the  lighting  rate?  An  arrange- 
ment of  this  kind  would  introduce  one  of  the  great- 
est of  all  modern  comforts  lo  the  public  that  present 
conditions    make    possible.) 

The  exhibits  of  model  kitchens  in  the  Palace  of 
Electricity  will  do  much  lo  gain  the  sympathy  of 
the  housewives  in  support  of  the  suggestion  made 
above.  In  point  of  cleanliness,  in  point  of  con- 
venience, and  in  point  of  healthfulness,  ihe  electric 
kitchen  is  pre-eminently  superior  to  any  other  form 
of  kitchen   yet   devised. 

Not  only,  however,  have  we  to  thank  electricity 
for  improving  the  chance^  of  lr,ng  life  by  improving 


STATUE    OF    HENRY,    PALACE    OF    ELECTRICITY. 


April   10.   1904 


WESTERN     ELECTRTCIAN 


30s 


culinary     methods. 
The    treatment    of 
diseases     by     elec- 
tric   means    is 
very      effectively 
and   finely   demon- 
strated  in   the   ex- 
hibits of  the  elec- 
trothcrapeutic    sec- 
tion.   X-ray    appa- 
ratus  for  bringing 
out     very     vividly 
internal    structural 
conditions,   various 
means    and    appli- 
ances   for    treating 
patients   with  elec- 
tric-! i  ght    rays, 
many   ramifications 
o  f     treatment     b  y 
oscillatory  currents 
— in  fact,  a  bright 
and  liberal  presen- 
tation   of    electro- 
therapeutics —  are 
embodied     in     the 
el  ectrotherapeutic 
section.      The    day 
of  the  quack  elec- 
tromedical   practitioner    has    practically    disappeared, 
and  only  that  which  is  good,  and  real  good,  is  brought 
to  the  attention  of  the  public  in  these  exhibits.     In 
the  treatment  of  cancer,  skin  diseases,  internal  affec- 
tions,  surgery,   defective  hearing  and  defective   eye- 
sight,   electricity    is    proving   to    be   a    true   godsend 
to    mankind ;    and    if.    in    any   measure,    the    electro- 
therapeutic  exhibit  shall  unfold  to  the  general  public 
the   story  of  the  good  that  electricity  can   do  in  re- 
lieving  the  ailments  of  humanity,   a   great   step   will 
have   been    accomplished. 

We  should  all  strive  to  eliminate  every  elemenl: 
and  detail  associated  with  electrotherapeutics  which 
tends  in  any  way  to  produce  a  false  impression  in 
the  professional  or  public  mind.  The  work  which 
has  recently  been  done  by  eminent  electricians  in 
assisting  the  medical  profession  generally  to  0 
greater  appreciation  of  electrical  terminology  has 
placed  the  medical  profession  upon  far  safer  ground 
in  handling  electrical  problems,  and  it  is  only  fair 
fo  feel  that  we  are  just  entering  upon  the  time  when 
electricity  in  the  hands  of  the  skilled  practitioner 
and  specialist  will  do  much  in  continuing  to  broaden 
the  field   of  medicine  and   surgery. 

The  new  departments  of  electricity,  that  is  to  say, 
the  real  new  departments  of  electricity,  have  to  dc 
more  particularly  with  chemistry  and  the  transmis- 
sion of  intelligence.  Within  the  last  few  years  elec- 
trochemistry has  assumed  unusual  proportions  ?.s 
a  factor  in  commerce  and  industry  in  the  United 
States,  and  it  will  be  gratifying  to  both  chemists 
and  electrical  engineers  to  know  that  a-  number  of 
electrochemical  processes  are  presented  in  the  ex- 
hibits of  the  Palace  of  Electricity  in  a  way  to  make 
them  thoroughly  interesting  as  operative  exhibits. 
Further  than  this,  the  unfolding  of  the  development 
of  chemical  methods,  culminating  in  electrochem- 
istry, is  one  of  the  chief  and  most  interesting  of  the 
evolutionary  collective  exhibits  presented. 

The  telegraph  and  the  telephone  are  now  well 
known  ;  they  are,  to  the  public,  old  friends,  and  the 
public    possibly    feels    on    better    terms    with    theic 
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Utilities  than  even  with  the  electric  light.  Tlic 
Morse  instrument  is  an  old  story  to  every  school- 
boy, and  the  telephone  is  almost  as  much  a  play- 
thing. 

When  we  enter  the  field  of  wireless  telegraphy  and 
wireless  telephony,  we  border  on  a  work  which  still 
holds  many  fascinating  possibilities  for  scientists 
and  the  public  alike.  Demonstrations  of  wireless 
telephony  in  the  Palace  of  "Electricity  are  on  an 
unprecedented  scale.  They  have  been  developed 
with  the  most  painstaking  care  for  detail,  and,  in  the 


half-dozen  systems 
shown  is  meat  for 
reflection   for   all. 

Even  more  fas- 
cinating is  the 
problem  of  wire- 
ss  telephony.  U 
IS  not  fair  to  say 
that  much  has 
been  accomplished  ; 
but  it  is  hoped  that 
the  public  will 
learn  a  lesson  from 
wireless  telephonic 
apparatus,  designed 
10  be  placed  in  the 
liands  of  the  pub- 
lic, which  will  be 
far-reaching  in  its 
effect  upon  t  h  e 
ultimate  develop- 
ment of  wireless 
telephonic  p  r  o  c- 
csses. 

The  court  of  the 

Electricity      Build- 

i  n  g     is      to     be 

equipped     so     that 

the     observer    can 

receive  his   wireless  message   with  his  own  portable 

set.  and  thus  be  brought  into  active  personal  contact 

with  wireless  telephony  in  a  way  which  will  eliminate 

every  doubt  or  suspicion  with  reference  to  this  new 

development. 

Education,  education,  education!  If  the  exhibit 
in  the  Palace  of  Electricity,  measured  as  a  whole, 
shall  fail,  as  one  pulsating,  throbbing,  working 
demonstration  of  electrical  possibilities,  to  interest 
and  animate  the  public  mind,  it  will  fail,  and  fail 
utterly,  of  the  purpose  for  which  it  has  been  and  is 
created. 


Locomotive  Testing  at  the  Exposition. 

One  of  the  features  of  the  exposition  from  an  en- 
gineering standpoint  will  be  the  locomotive-testing 
laboratory  of  the  Pennsylvania  railroad,  now  in 
process  of  construction  in  the  western  end  of  the 
Transportation  Building.  An  area  45  by  75  feet  is 
required  for  the  testing  pit,  the  bottom  of  which  i-i 
15  feet  below  the  floor  level.  A  20,000-pound  loco- 
motive crane  is  used  in  installing  the  machinen' 
and  to  assist  in  handling  the  locomotives.  The  test- 
ing plant  will  be  similar  in  nearly  every  respect  to 
that  located  at  Purdue  University,  which  for  the 
last  12  years  has  furnished  a  large  amount  of  valu- 
able material  to  the  railroading  world.  A  compre- 
hensive scheme  for  tests  has  been  worked  out,  and 
10  or  more  American  and  foreign  locomotives  will 
be  tested.  Each  test  will  have  a  duration  of  10 
hours,  and  the  plant  will  be  given  a  warming-up 
test  the  latter  part  of  April,  so  that  it  will  be  in 
perfect  running  order  on  the  opening  daj-.  This 
installation  will  involve  an  expenditure  of  practically 
half  a  million  dollars,  all  of  which  is  defrayed  bv 
the  Pennsylvania  Railroad. 


ALLEGORICAL  GROUP,    "LIGHT  AND  DARKNESS.        CROWNING 
EACH  OF  SIX    TOWERS    OF  PALACE  OF  ELECTRICITY. 


Militarv  engineers  of  France  are  making  trials  of 
space  telegraphy  from  the  Eiffel  Tower  and  hope  to 
be  able  to  establish  communication  with  a  squadron 
in  the  English  Channel,  120  miles  from  Paris. 
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Electric  Transportation  within    tlie 
Grounds. 

Tliere  will  be  an  innovation  in  transportation 
facilities  within  the  exposition  grounds  at  St.  Louis, 
and,i  judging  from  the  popularity  that  has  attended 
the  operation  of  electric  automobiles  during  the  pre- 
exposition  period,  it  is  safe  to  say  that  the  World's 
Fair  Automobile  Transit  Company  will  find  it  hard 
to  accommodate  all  those  who  wish  to  see  the  ex- 
position from  the  top  of  an  electric  tallyho.  For 
several  months  this  company  has  operated  a  line  of 
electric  vehicles  seating  from  12  to  20  persons,  these 
making  a   trip   about  the  main   part  of  the   grounds 


ELECTRIC    LAUNCH    AT    ST.    LOUIS    EXPOSlTiu.N. 

occupying  about  30  minutes.  Stops  are  made  it 
frequent  points  of  vantage,  during  which  the  oper- 
ator points  out  the  ditferent  buildings  and  interesting 
features.  These  have  been  largely  patronized,  and 
the  15  vehicles  which  are  operated  are  nearly 
always  filled.  The  new  vehicles,  which  were  used 
last  week  for  the  first  time,  will  seat  40  passengers, 
and  are  similar  to  those  used  in  New  York  for  sight- 
seeing tours.  During  the  exposition  the  company 
will  operate  75  vehicles,  including  iS  hansoms  and 
broughams.  All  the  large  talljdios  will,  after  stop- 
ping at  each  of  the  important  hotels  in  the  business 
part  of  the  city,  run  to  the  exposition  grounds,  a  dis- 
tance of  over  four  miles,  over  the  finest  boulevards 
of  the  west  end.  The  fare  from  the  city  is  $1, 
which  includes  admission  to  the  grounds ;  i.  e.,  the 
visitor  can  board  a  tallyho  in  the  heart  of  the  city 
and  ride  to  nrnl  through  the  exposition  grounds  with- 
out dismounting.  The  route  will  be  arranged  through 
the  exposition  grounds  similar  to  one  now  used,  so 
that  on  the  trip  all  of  the  important  buildings  can  be 
seen.  The  company  has  a  large  generating  plant, 
with  downtown  headquarters,  and  three  gas-driven 
units  aggregating  150  horsepower  at  its  World's 
Fair  station,  located  just  outside  the  main  entrance. 
Two  batteries  will  be  provided  for  each  vehicle,  and 
25  miles  will  be  made  on  each  set. 

Electric  launches  will  be  operated  as  at  Chicago, 
although  the  craft  will  differ  a  little  from  those  used 


total  length  being  about  six  miles.  There  are  no 
special  engineering  features  of  this  installation;  in 
fact,  it  is  rather  ordinary,  the  cars  being  of  the  com- 
mon summer  type.  Instead  of  a  third  rail,  a  trolley 
will  be  used,  and  the  road  differs  from  that  of  the 
World's  Columbian  Exposition  in  that  it  is  par- 
tially elevated  and  partially  surface.  It  has  been, 
however,  so  located  that  it  does  not  break  into  the 
grounds  at  any  point  so  as  to  detract  from  the  archi- 
tectural beauty.  The  current  is  supplied  from 
Crocker- Wheeler  generators,  constituting  a  portion 
of  the  Exhibitors'  Power  Plant. 


Electrical  and  Other  Features  of  the 
St.  Louis  Exposition. 

On  the  opposite  page  is  a  map  or  ground  plan  of 
the  Louisiana  Purchase  Exposition,  on  which  are 
indicated  the  principal  points  of  electrical  interest. 
The  map  itself  is  an  excellent  one,  copyrighted  by 
O.  Schrowang  of  St.  Louis  and  reproduced  here  by 
permission.  The  special  electrical  features  were 
drawn  in  especially  for  this  World's  Fair  issue  of 
ihe  Western  Electrician.  Referring  to  the  numbers 
indicated  by  arrows,  the  following  is  a  key: 

(i)  Festival  Hall. — Largest  dome  in  the  world. 
144^^  feet  in  diameter;  top  of  dome  274  feet  above  the 
Grand    Basin.     In    the   auditorium   of   Festival    H?lt 


ing,  constructed  of  cinder  concrete,  contains  a  large 
installation  of  Babcock  &  Wilcox  boilers,  erected 
under  contract  with  the  exposition,  in  addition  to  a 
large  number  of  other  boilers,  both  foreign  and 
domestic.  Gas-generating  apparatus  will  also  be  ex- 
hibited in  the  west  end. 

(5)  De  Forest  Wireless-telegraph  Mast. — This  is 
the  high-power,  long-distance  transmitting  and  re- 
ceiving station  of  the  De  Forest  Wireless  Telegraph 
Company.  It  consists  of  a  single  mast  200  feet  high, 
with  a  50-foot  outrigger  at  the  top,  from  which  hang 
the  aerial  wires.  This  will  be  the  most  powerful 
wireless-telegraph  station  in  the  world,  the  trans- 
formers having  a  capacity  of  90  kilowatts. 

(6)  Ferris  Wheel. — This  wheel,  the  mechanical 
wonder  of  the  World's  Columbian  Exposition  of 
1S93,  is  now  being  erected  for  the  third  time.  From 
the  top  of  the  wheel,  the  Ozark  Mountains  in  the 
central  part  of  Missouri  may  be  seen. 

(7)  German  Outdoor  Railway  Exhibit. — This  will 
consist  of  several  thousand  feet  of  track,  equipped 
with  signaling  and  block  devices  in  use  on  the  gov- 
ernment railroads  of  Germany.  It  will  be  in  opera- 
lion,  and  will  afford  an  excellent  basis  of  comparison 
with   American   practice. 

(8)  Pennsylvania  Locomotive  Testing  Laboratory. 
— This  laboratory  is  equipped  for  working  tests  on 
locomotives  of  any  size  or  type.  The  most  compre- 
hensive series  of  tests  ever  made  will  be  run  during 
the  exposition  season.  The  locomotive  drivers  are 
supported  bj^  wheels  attached  to  water  brakes,  while 
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concerts  of  all  descriptions  will  be  given  during  ihc 
exposition,  the  finest  bands,  orchestras  and  musical 
organizations  of  Europe  and  America  having  been 
engaged.  A  picture  of  Festival  Hall,  not  quite  com- 
pleted, is  given  on  page  311. 

(2)  Casca.de  Pumping  Station. — This  is  located  un- 
der the  east  cascade,  and  contains  three  2,000-horse- 
power  induction  motors,  direct  connected  to  centrifu- 
gal pumps,  each  set  having  a  capacity  of  30,000  gal- 


liic  drawbar  pull  is  measured  by  a  delicate  yet  very 
large   dynamometer. 

(9)  Outdoor  Mining  Exhibit. — In  the  gulch  located 
^outh  of  the  Mines  and  Metallurgy  Building  will  be 
shown  working  mines,  stamp  mills,  concentrators, 
etc.,  designed  to  show  the  most  modern  methods  of 
mining  and  working  gold,  lead,  coal,  etc.  In  addi- 
tion to  this,  native  Mexicans  will  illustrate  the  prim- 
itive methods  still  in  use  in  some  of  the  mines  of 
their  native   country. 

( 10)  De  Forest  Observation  Tower. — This  steel 
tower  325  feet  high,  in  addition  to  being  equipped 
with  a  complete  De  Forest  wireless-telegraph  instal- 
lation, will  be  provided  with  electric  express  elevators. 
by  means  of  which  visitors  can  ascend  to  the  plat- 
form at  the  top,  from  which  a  view  of  the  exposition 
and  St.  Louis  can  be  obtained. 

(11)  Headquarters  Western  Electrician. — The 
Western  Electrician  is  an  exhibitor  in  the  Palace  of 
Electricity  under  group  71  of  the  classification.  Its 
booth  is  located  just  east  of  the  main  entrance  i.i 
block  I,  and  it  will  be  "at  home"  to  its  subscribers 
and  patrons  from  April  30th  until  December  ist. 

(12)  Electric-railway  Test  Track. — This  stretch  of 
track,  located  north  of  the  Transportation  and  Varied 
Industries  Buildings,  will  be  equipped  for  making 
tests  upon  electric-railway  equipment  of  both  direct 
and  alternating  type.  Several  prominent  manufac- 
turers in  the  United  States  are  building  cars  to  be 
icsted  by  the  Electric  Railway  Test  Commission,  of 
u  hich  Mr.  J,  G.  White  is  chairman. 
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at  the  exposition  of  1S93.  Forty  launches  in  all  have 
been  ordered,  each  30  feet  long  and  seven-foot  beam; 
each  will  be  equipped  with  46  cells  of  Willard  bat- 
tery, which  is  sufficient  for  a  run  of  60  miles  at  nine 
miles  an  hour.  The  launches  will  make  regular  trips 
around  the  lagoons  in  the  form  of  a  figure  8,  the 
total  run  being  about  a  mile. 

The  intramural  railroad  has  already  been  briefly 
described  in  the  Western  Electrician.  It  is  designed 
to  carry  visitors  between  any  of  the  important  ex- 
hibit palaces  and  to  other  parts  of  the  grounds,  the 


Ions  a  minute,  working  against  a  head  of  100  feet. 
These  pumps  are  the  largest  o£  their  kind  in  the 
world,  and  are  built  especially  for  this  installation. 
(See  picture  on  page  314.) 

(3)  Power  Plant,  Machinery  Hall. — This  plant  in- 
cludes excellent  examples  of  every  kind  of  prime 
mover  connected  to  generators  of  all  types.  The 
largest  item  is  the  Bullock- Allis-Chalmcrs  3,500-kilo- 
watt  engine-geneiator.  In  this  area  is  also  included 
the  exposition  power  plant,  consisting  of  two  General 
Electric  and  two  Westinghouse  generators  of  2,000 
kilowatts  each. 

(4)  Steam.  Gas  and  Fuels  Building. — This  build- 


A  Great  Searchlight. 

Some  facts  about  the  world's  greatest  searchlight, 
which  is  to  crown  the  dome  of  a  building  near  the 
fair  grounds,  will  be  of  interest.  The  lens  is  seven 
feet  across,  and  the  estimated  candlepower  is  6,000,- 
000.  The  dome  of  the  building  is  135  feet  from 
the  ground  and  the  ground  at  that  point  is  116  feet 
above  Broadway,  St.  Louis.  The  lamp  is  mechan- 
ically arranged  so  that  at  the  touch  of  a  key  it  will 
recede  into  the  dome  and  be  completely  covered. 
The  operation  is  hydraulic.  It  can  be  directed  at 
any  angle  in  every  point  of  the  compass  by  a  simple 
manipulation  of  keys  from  the  office.  Several  months 
were  required  to  grind  the  lens. 
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Arrangement    of    Electrical    Exhibits  in 
the  Palace  of  Electricity. 

By  Paul  F.  Williams. 
The  accompanying  ground  plan  oi  the  Palace  of 
Electricity  indicates  the  manner  in  which  the  aisles 
and  sections  have  been  laid  out  in  the  building.  All 
the  exhibit  space  is  on  the  ground  floor,  with  ample 
head  room;  in  fact,  over  the  center  sections  the  roof 
is  80  feet  above  the  floor.  Over  blocks  i  and  2  is  a 
gallery  22  feet  wide  by  250  feet  in  length,  which  is 
divided  and  furnished  as  offices  for  the  department, 
jur}'  and  committee  rooms.  Beneath  the  gallery  are 
the  main  ofiices  of  the  telegraph  companies,  through 
which  the  news  will  be  sent  from  the  exposition,  and 
also  the  booths  of  the  technical  press.  High-speed 
telegraph  systems  are  shown  in  operation  by  Patrick 
B.  Delany  and  Walter  P.  Phillips,  while  a  transmitting 
typewriter  applied  to  telegraph  work  is  exhibited  by 


UNLOADING    EXHIBITS    IN    PAL.4CE    OF    ELECTRICITY. 

Charles  E.  Yetman.  The  Gray  telautograph  or 
writing  telegraph,  reproducing  at  a  distance  draw- 
ings or  writings,  also  exhibited  here,  is  a  very  in- 
genious application  of  electricity  to  the  transmission 
of  intelligence. 

A  very  fine  collection  of  electrotherapeutic  ex- 
hibits occupies  the  eastern  end  of  block  4.  Near  the 
center  of  this  block  is  located  the  sub-station  that 
contains  the  transformers,  switchboards  and  rotary 
converters  through  which  the  high-potential  alternat- 
ing current  is  received  from  the  service  power  plant, 
and  transformed  to  a  lower  voltage  or  converted 
into  direct  current  for  distribution  throughout  the 
building.  This  machinery  was  furnished  largely  by 
the  General  Electric  and  Westinghouse  Electric  and 
Manufacturing  companies.  Adjoining  the  station  the 
latter  company  has  one  of  the  largest  exhibits  in  the 
building,    embracing   varied   types   of   electrical    ma- 
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WORKING     MODEL     OF     SEATTLE     WIRELESS     STATION, 
PALACE  OF  ELECTRICITY.    (TOWERS  ARE  75  FEET  HIGH.) 

chinery  and  apparatus.  Across  aisle  B  are  the  elec- 
tric railway  trucks  and  locomotives  of  Burnham. 
Williams  &  Co.  Along  the  north  side  of  block  3 
the  Standard  Underground  Cable  Company  has  in- 
stalled a  model  conduit  system,  such  as  is  used  in 
the  best  city  construction,  showing  the  method  of 
placing  cables  in  conduits.  A  very  conspicuous  ob- 
ject is  a  Burdett-Rowntree  electric  dumb  waiter 
running  from  the  floor  to   the   roof  above  block  3 


Its  operation  is  automatic,  starting  or  stopping  in 
response  to  a  push  button. 

Over  blocks  3  to  17,  along  the  west  side  of  the 
building  is  the  craneway  with  a  span  of  57  feet  5^ 
inches.  Upon  this  is  a  four-motor,  30-ton  electric 
traveling  crane,  furnished  by  Pawling  &  Harnisch- 
feger.  A  20-horsepower,  220-volt  motor  gives  a 
horizontal  speed  of  250  feet  per  minute;  an  eight- 
horsepower  motor  gives  a  trolley  transverse  speed 
of  150  feet.  The  main  hoist  is  equipped  with  a  30- 
horsepower  motor  with  a  speed  of  25  feet,  and  the 
auxiliary  hoist  with  a  15-horsepower  motor,  and  has 
a  travel  from  30  to  90  feet  per  minute.  The  crane 
has  proved  very  serviceable  in  the  installation  of 
exhibits,  and  will  be  used  in  handling  heavy  ma- 
chinery when  exhibits  are  dismantled.  With  one 
exception  the  heavy  exhibits  are  installed  under  or 
adjoining  the  craneway. 

In  the  northwest  quarter  of  the  building  are  sev- 
eral displays  of  electric-railway  equipment.  The 
Westinghouse  single-phase  railway  system  and  the 
electric  air-brake  apparatus  of  the  National  Electric 
Company  are  shown. 

Block  g  is  equally  divided  between  the  Fort  Wayne 
Electric  Works  and  the  Wagner  Electric  Manu- 
facturing Company,  both  having  working  exhibits. 
The  Fort  Wayne  display  consists  of  a  line  of  direct- 
current  machinery,  transformers,  fan  motors,  watt- 
meters and  a  series  arc-light  system.     The  Wagner 


alternating     arc-light     equipment     with     ornamental 
lamps  and  stands. 

There  are  two  collective  exhibits,  one  supervised 
by  the  Wesco  Supply  Company  of  St.  Louis,  in  block 
8,  and  another  by  the  Ewing-Merkle  Company  of  St. 
Louis  in  block  14.  In  the  former  a  large  Warren 
synchronous  motor  drives  a  Triumph  generator  sup- 
plying power  for  the  motors  and  apparatus  in  opera- 
tion. In  the  second  exhibit  the  Commercial  Electric 
Company  has  a  number  of  direct-current  motors  of 
from  1%  to  35-horsepower,  and  a  30-kilowatt,  three- 
bearing  generator,  direct  connected  to  a  gas  engine, 
furnishes  power  to  these  items. 

The  western  entrance  embraces  two  large  spaces, 
which  are  occupied  by  unique  exhibits.  The  Carmen 
Projector  and  Specialty  Company  shows  stereopti- 
cons,  lanterns,  projectors  and  automatic  electric  cur- 
tain-hoists in  operation.  Opposite  is  the  electro- 
plating exhibit  of  the  Hall  Gold  and  Silver  Plating 
Works.  The  different  processes  of  plating  and  fin- 
ishing of  plated  wares  are  shown  in  a  most  at- 
tractive manner. 

The  Gould  Storage  Battery  and  Gould  Coupler 
Companies  have  a  fine  combination  exhibit  in  section 
i5,  which  will  include  motor-generator  sets  and  ro- 
tary transformers,  arranged  so  that  many  ingenious 
applications  of  batteries  to  different  lines  of  work 
can  be  illustrated.  An  interesting  item  is  a  motor- 
driven  unipolar  dynamo,  charging  two  immense  cells 
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space  contains  a  variety  of  single-phase  alternating- 
current  power  motors  running  under  different  condi- 
tions, motor  generator  sets  charging  a  storage  bat- 
tery, static  transformers  and  indicating  switchboard 
instruments. 

The  remaining  space  adjoining  the  court  is  occu- 
pied by  the  Bullock  Electric  Company,  and  contains 
one  of  the  notable  machinery  exhibits.  Power  at 
6.600  volts  ahernating  is  received  and  transformed 
to  340  volts  for  a  rotary  converter  to  supply  500  volts 
direct  current  for  operating  street-railway  apparatus. 
Other  motor  generators  and  balancing  sets  furnish 
current  for  the  multi-voltage  system,  as  applied  to 
speed  control  of  machine  tools.  The  individual  fea- 
ture of  this  exhibit  is  a  model  testing  floor,  indicat- 
ing the  best  factory  methods  of  testing  electrical  ma- 
chinery before  it  goes  to  the  consumer. 

In  section  14  the  Northern  Electrical  Manufactur- 
ing Company  has  a  most  complete  demonstration  of 
the  adaptation  of  the  electric  motor  to  many  forms 
of  industrial  machines.  In  this  exhibit  the  manu- 
facturing of  motor  parts  is  carried  on  to  show  the 
convenience  and  increased  efficiency  of  motor  drive 
for  tools. 

All  of  block  17,  imder  the  craneway,  is  .taken  up 
by  the  Western  Electric  Company.  Near  its  center 
is  a  large  lOO-kilowatt  motor  generator  set,  which, 
with  a  compensator,  furnishes  no  and  220-volt  direct 
current  throughout  the  exhibit.  There  are  several 
direct-connected  marine  sets,  transformers  and  regu- 
lating  apparatus.     On  the   opposite  side  is   a  series 


at  from  3,000  to  5,000  amperes  at  about  five  volts. 

The  northern  half  of  block  16  is  devoted  to  the 
artistic  exhibit  of  Japan.  This  electrical  apparatus 
was  designed  and  made  by  Japanese,  most  of  whom 
received  their  education  and  training  in  this  country'. 

The  Italian  space,  occupying  block  18,  is  especially 
worthy  of  notice  on  account  of  the  scientific  and 
electrical  measuring  instruments  it  contains. 

A  model  central-station  storage-battery  plant,  in  a 
fire  and  acid-proof  enclosure,  is  shown  by  the  Electric 
Storage  Battery  Company.  A  conspicuous  feature  is 
an  immense  map  of  the  United  States,  showing  the 
location  of  between  1,600  and  1,700  plants  installed 
by  this  company,  the  railway,  lighting,  telephone  and 
isolated  installations  being  indicated  by  different 
colored  lamps. 

In  section  19  three  75-foot  towers  by  the  De  Forest 
Wireless  Telegraph  Company  support  the  antennae 
from  which  wireless  messages  will  be  sent  and  re- 
ceived from  other  stations  in  the  building  and  to  the 
large  station  in  the  Model  City.  The  T.  E.  Clark 
Wireless  Telegraph-Telephone  Company  also  shows 
a  line  of  wireless  apparatus  in  operation,  as  well  as 
the  adaptation  of  such  apparatus  to  fire  alarms  and 
safety  signaling  on  railroads. 

Two  telephone  operating  exchanges  are  located  in 
the  south  side  of  the  building,  both  enclosed  by  hand- 
some booths.  That  part  of  block  17  not  covered  by 
the  crane  is  occupied  by  the  exchange  of  the  Ameri- 
can Telephone  and  Telegraph  Company.  This  con- 
nects  with   the   local   and   long-distance  lines  of  the 
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Bell  company,  so  that  there  is  direct  communication 
from  the  building  to  all  parts  of  the  grounds  and  city 
and  all  points  reached  by  telephone  lines.  In  block 
24  the  exchange  of  the  Kellogg  Switchboard  and  Sup- 
ply Company  gives  a  similar  service  through  its  con- 
nection with  the  Kinloch  system  of  St.  Louis.  Recent 
developments  in  automatic  and  semi-automatic  tele- 
phone systems  are  shown  in  a  thorough  manner  by 
the  Automatic  Electric  and  the  Faller  Automatic  Tel- 
ephone Exchange  companies,  and  an  instructive  his- 
torical collection  of  telephone  apparatus  is  shown  by 
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exposition  has  ever  had  such  facilities  for  making 
complete  records  or  for  assisting  the  juries  in  making 
their  awards. 

The  largest  individual  exhibit  is  that  of  the  Gen- 
eral Electric  Company,  embracing  block  28,  and  cov- 
ering a  qi^rter  of  an  acre  of  floor  space.  The  great 
variety  of  electrical  apparatus  manufactured  by  this 
company  is  shown  in  operation.  The  Edison  ex- 
hibits are  in  blocks  26  and  27,  and  include  the  iron- 
nickel  storage  battery  and  a  historical  collection  of 
great  merit. 


A    VIEW    IN    WEST    CORRIDOR    OF    PALACE 

B.  F.  Wasson  in  block  25.  Two  wireless  telephone 
stations  at  opposite  ends  of  the  building  will  be 
used  by  A.  F.  Collins  to  demonstrate  the  newest  ap- 
plication of  electricity  to  the  transmission  of  intelli- 
gence. 

The  Hutchison  Acoustic  Company  exhibits  the 
"acousticon"  and  "massacon,"  giving  daily  exhibi- 
tions of  deaf  mutes  being  made  to  hear  and  taught 
to  speak  through  their  instrumentality.  M.  R.  Hutch- 
ison also  demonstrates  a  wonderful  adaptation  of  the 
wireless  telephone.  Around  the  court  of  the  elec- 
tricity building  is  a  circuit  of  wires  connected  to  a 
booth  in  block  23.  Before  a  telephone  transmitter  in 
the  booth  music  will  be  played.  In  the  court  no  sound 
of  this  is  heard  until  a  pocket  telephone  receiver, 
without  any  wire  connection,  is  placed  to  the  ear, 
and  then  the  music  becomes  audible.     At  any  point 


OF    ELECTRICITY    DURING    CONSTRUCTION. 

The  purification  of  water  by  electricity  is  shown 
by  the  Standard  Water  Purifying  Company,  in  block 
33,  and  water  absolutely  free  from  forms  of  organic 
life  will  be  served  to  visitors. 

In  the  northeast  part  of  the  building  are  the  Ger- 
man and  French  collections  of  electrical  exhibits; 
the  former  is  especially  strong  in  electrochemistry. 
The  French  have  the  most  comprehensive  display  of 
any  foreign  country,  covering  as  it  does  every 
classification.  In  the  eastern  half  of  block  7  England 
has  an  excellent  showing  of  its  electrical  products. 


Foreign   Electrical   Exhibits  at   World's 
Fair. 

Brazil. 
Brazil's    exhibit    will    be    devoted    largely    to    the 
telegraph  system  and  fire-alarm  system  used  by  the 
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French  section,  although  the  protective  policy  of  this 
country  and  the  consequent  difficulty  of  competing 
with  American  manufacturers  at  home  has  dissuaded 
many  manufacturers  whose  exhibits  would  have  in- 
creased the  French  representation.  Notwithstanding 
the  unfavorable  trade  conditions,  which,  of  course, 
apply  to  all  European  countries,  France  has,  in  re- 
sponse to  the  request  for  representative  machines  for 
use  in  the  Exhibitors'  Power  Plant,  come  to  the  front 
by  contributing  two  generating  sets,  second  in  size 
only  to  the  AUis-Chalmers-Bullock  3,500-kilowatt 
unit.  These  two  machines  will  command  more  than 
ordinary  attention,  in  that  they  are  the  finest  types 
of  two  widely  differing  classes  of  European  practice, 
one  being  a  low-speed  horizontal  set  somewhat  sim- 
ilar to  American  machines  of  this  size,  while  the 
high-speed  vertical  machine  is  an  excellent  sample  of 
a  type  recently  developed  abroad,  but  as  yet  unknown 
in  large  sizes  in  this  country. 

The  former,  built  by  the  Societe  Alsacienne  de 
Constructions  Mecaniques,  consists  of  a  three-phase 
alternator,  built  at  the  shops  in  Belfort,  France, 
which  is  direct  connected  to  a  horizontal  tandem 
compound  engine,  built  at  the  Mulhouse  shops  (Al- 
sace) of  the  same  company.  This  engine  is  rated 
1,000  horsepower  at  94  revolutions  per  minute.  The 
steam  pressure  is  150  pounds  per  square  inch;  the 
generator  is  of  the  flywheel  revolving  field  type,  gen- 
erating three-phase  current  at  2,300  volts  50  cycles. 

The  second  set  has  been  contributed  by  the  Societe 
Delaunay-Belleville  and  the  Societe  I'Eclairage  Elec- 
trique.  of  which  the  former  are  the  engine  builders, 
the  latter  constructing  the  generator.  The  accom- 
panying illustration  of  this  set  was  made  from  a 
photograph  taken  in  the  Belleville  construction  shops 
at  St.  Denis  (France).  The  engine  is  a  triple-ex- 
pansion vertical  high-speed  machine,  rated  at  1,500 
horsepower,  normal  speed  330  revolutions  per  minute 
and  taking  steam  at  the  comparatively  high  pressure 
of  250  pounds  per  square  inch.  A  characteristic  fea- 
ture of  the  engine  is  the  system  of  forcing  oil  cir- 
culation through  the  shaft  and  bearings  by  means  of 
a  geared  pump. 

In  addition  to  its  exhibit  in  the  power  plant  the 
Societe  Alascaienne  de  Constructions  Mechaniques 
shows  different  types  of  machines  of  different  sizes 
in  the  Palace  of  Electricity,  among  which  the  most 
noticeable,  perhaps,  is  a  type  of  multiple-speed  alter- 
nating-current motor,  which  is  covered  by  patents 
owned  by  this  company.  An  alternating-current 
booster  and  other  machines  for  special  purposes  are 
shown. 

The  Societe  Gramme,  which  has  stood  pre-eminent 
among  the  electrical  manufacturers  since  the  very 
earliest  days  in  history,  will  make  one  of  the  most 
interesting  and  valuable  exhibits.  This  company  is 
now  building  the  most  modern  types  of  generators, 
and,  as  a  special  feature  of  its  historical  exhibit,  will 
show  the  first  dynamo  built  in  Europe  by  Zenobe 
Gramme  in  1869.  The  evolution  of  the  generator 
from  this  first  crude  machine  to  the  latest  types  is 
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Mulhouse  Engine  in  Course  of  Erection  in  Palace  of  Machinery. 
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in  the  court  music  can  be  heard  by  the  aid  of  the 
receiver. 

Two  beautiful  booths  in  block  25  are  those  of  the 
Holophane  Glass  Company  and  the  Western  Electric 
Instrument  Company,  the  latter  showing  a  full  line 
of  standardizing  electrical  instruments.  The  bril- 
liant illumination  of  the  Holophane  exhibit  will  be 
most  conspicuous,  as  1,000  incandescent  lamps  will 
cover  the  exterior  and  interior  of  the  handsome 
structure. 

The  laboratories  of  the  National  Bureau  of  Stand- 
ards, covering  a  space  of  23  by  200  feet,  contain  over 
$50,000  worth  of  instruments  for  testing  every  kind 
of  electrical  machine  and  apparatus.  About  20  gov- 
ernment experts  are  connected  ^vith  the  laboratories 
to   conduct  tests   and   investigations.     No  preceding 


Brazilian  government.  Insulators  and  telegraph  and 
telephone  apparatus  will  constitute  the  greater  part 
of  the  exhibit. 

Denmark. 

The  principal  exhibit  from  Denmark  will  be  pri- 
mary batteries,  and  an  extensive  display  will  be 
made  by  the  Copenhagen  works. 

France. 

France  will  occupy  an  area  of  approximately  25,000 
square  feet,  just  east  of  the  main  entrance  to  the 
Palace  of  Electricity,  this  being  the  largest  section 
allotted  to  a  foreign  country.  It  is  gratifying  to  note 
that  a  large  number  of  the  most  important  manufac- 
turers of  electrical  apparatus  are  represented  in  the 


also  showm  by  a  carefully  arranged  series.  The  ex- 
hibit includes  several  of  the  company's  latest  multi- 
speed  direct-current  motors,  covered  by  original 
patents,  as  well  as  a  new  and  improved  magneto, 
developed  for  automobile  use. 

Grammont  and  other  well-known  builders  are  also 
well  represented  in  the  class  of  electrical  machinerj'. 

Electric  cables  and  wires  are  exhibited  by  the  Cie 
des  Trefileries  du  Havre,  Frangois  &  Grellon,  So- 
ciete des  Telephones,  Geoffroy  &  Delore,  as  well  as 
Grammont  and  the  Societe  Francaise  des  Cables 
Elect  Berthoud  Borel,  which  manufactures  the  so- 
called  peripheral  cables. 

Special  carbons  for  dynamo  brushes,  batteries, 
microphones,  etc.,  will  be  exhibited  by  J.  A.  Berne; 
the   Compagnie  Frangaise  de  Charbons  pour  I'Elec- 
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tricite,  which  also  makes  a  fine  display  of  carbons  for 
lighting  purposes. 

Dynamo  brushes  and  brush-holder  mechanisms  are 
exhibited  by  Mr.  Bourdreaux,  who  will  also  show  a 
patented  safety  nut  which  is  meeting  with  great 
success  in  electrical  and  mechanical  construction 
abToad. 

The  Dolter  system  of  surface  contact  for  electric 
railways  will  be  exhibited.  Contact  pieces  will  be 
shown  assembled  and  in  sections,  and  a  sample  model 
will  illustrate  the  working  of  this  ingenious  system. 
Among  the  new  and  genuine  inventions  shown 
should  be  mentioned  an  ingenious  fuse,  which  is  re- 
newed by  pressing  a  button.  This  has  been  tested 
under  adverse  circumstances  and  results  are  satis- 
factory. A  new  form  of  permanent  wire  connectors 
is  also  shown. 

The  electrochemical  display  will  consist  largely 
of  primary  and  secondary  batteries,  and  several  new 
French  types  of  the  latter  will  deserve  the  attention 
of  engineers.  Provision  will  be  made  for  tests  on 
these  batteries,  and  at  least  two  are  shown  for  which 
very  broad  claims  are  made. 

The  arc  lamp  section  will  include  standard  de- 
vices and  novelties.  Among  these  the  most  recent 
and  interesting  creation  is  the  Blondel  flame  lamp, 
which  is  meeting  with  great  success  in  France.    The 


Indie  des  Telephons,  which  supplies  nearly  90  per 
cent,  of  the  telephones  used  in  France,  will  exhibit  a 
large  line  of  its  apparatus. 

The  Ducretet  physical  electrical  apparatus  and 
space-telegraph  sets  will  attract  considerable  atten- 
tion, especially  as  the  list  will  be  in  working  order. 

France  will  appear  at  her  best  in  the  section  which 
includes  electrical  measuring  instruments,  as  the 
productions  of  Depres  d'  Arsonval  and  Carpentier  & 
Richard  are  of  world-wide  reputation.  The  Richard 
exhibit  is  especially  broad-guage,  as  measuring  ap- 
paratus of  all  classes  demonstrative  of  his  inventive 
genius  will  be  shown.  N.  N.  Chauin  &  Amox  are 
equally  well-known  manufacturers  of  portable  instru- 
ments, indicating  and  integrating  such  high  quality 
that  they  may  be  seen  in  a  number  of  installations 
in  this  country. 

Of  course,  the  French  exhibit  would  not  be  com- 
plete without  the  Blondel  oscillograph,  and  one  of 
these  direct  from  the  laboratory  of  Blondel  will  be 
shown  in  use  in  his  exhibit. 

The  Sartiaux  Mors  signalling  system  now  in  use 
on  the  Northern  Railway  of  France,  together  with 
the  Rochefort  system  of  telegraphy,  will  be  exhibited 
by  the  Societe  Mors.  A  special  type  of  transformer 
for  high-tension,  high-frequency  work,  together  with 
wireless  apparatus,  will  be  shown  by  the  same  Roche- 


relics  loaned  by  the  "Germanischen  Museum,"  in 
Nuremburg,  Germany,  nearly  all  being  genuine.  In 
the  next  room  the  development  of  inorganic  chem- 
istry begins.  The  most  important  exhibits  are  by 
Professor  Hempel  of  the  Technical  High  School  of 
Dresden  and  Professor  Bunte  of  Carlsruhe,  who 
show  some  very  fine  apparatus  for  analyses  of  gases. 
The  Royal  Prussian  Porcelain  Works  of  Berlin  con- 
tributes a  very  fine  collection  of  apparatus  for  chem- 
ical laboratories,  electrochemical  purposes  and  the 
electrical  industries.  In  the  same  section  are  shown 
the  simple  apparatus  of  Schott-Genossen,  Jena. 

There  are  also  installed  some  work  benches  for 
qualitative  and  quantitative  anyalyses,  put  up  accord- 
ing to  the  specifications  of  the  First  Chemical  Insti- 
tute in  Berlin.  On  one  of  these  tables,  which  is  nine 
feet  long,  is  shown  the  development  of  apparatus  for 
measuring  the  density  of  vapors,  according  to  Pro- 
fessor Viktor  Meyer,  who  shows  original  apparatus 
of  high  value.  Another  table  shows  a  series  of  ap- 
paratus for  the  measuring  of  molecular  weights,  after 
Professor  Beckmann,  Leipsic.  Professor  Nemst, 
Gottingen,  is  exhibiting,  in  a  separate  section,  the 
molecular  balances  used  by  him  in  his  laboratory. 

In  the  section  for  pyrochemistry  a  very  interesting 
collection  of  chemical  apparatus  is  shown,  which  are 
made  from  platinum  and  quartz;  these  are  the  first 
appliances  ever  made  out  of  quartz,  and  will  no 
doubt  attract  considerable  attention.  Similar  ap- 
paratus is  exhibited  by  the  Vereinigtefabriken  fiir 
Laboritoriumsbedarf   of   Berlin. 

A  section  which  will  be  of  great  importance   for 
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excellent  regulation  obtained  from  the  regular  com- 
mercial types  exhibited  by  Bardon  Vigreux  &  Brillic 
and  others  may  be  somewhat  of  a  revelation  to  those 
unaccustomed  to  the  niceties  of  the  regulation  which 
prevails  in  French  arc  lighting. 

The  most  effective  demonstration  of  French  taste 
in  artistic  lighting  is  offered  by  the  magnificent  dis- 
play of  bronzes  and  brasses  shown  by  Milde,  Guinier 
&  Boulanger,  who  are  famed  the  world  over  for 
artistic  electroliers  and  fixtures.  A  striking  and 
spectacular  display  is  made  by  Paz  &  Silva,  the  well- 
known  pioneers  in  the  line  of  signs  and  other  meth- 
ods of  decorative  lighting.  Weissmann,  who  has  re- 
cently brought  out  the  so-called  "electric  pearl"  sys- 
tem of  lighting,  will  have  a  display,  the  parallel  of 
which  has  certainly  never  been  seen  in  this  country. 

It  is  to  be  regretted  that  no  projectors  will  be  ex- 
hibited. However,  drawings  and  photographs  of  the 
best  works  of  Henry  Lepaute  will  make  an  attractive 
exhibit;  he  will  also  show  a  line  of  electric  clocks. 
The  Compagnie  Generale  de  Electricite,  one  of  the 
largest  manufacturers  of  French  incandescent  lamps 
and  electric  supplies  of  all  kinds,  insulators,  etc.,  will 
make  a  complete  and  interesting  display.  Another 
well-known  exhibitor  of  supplies,  possessing  equal  at- 
tractiveness, is  the  Appareillage  Grivolas. 

Par\nlle  and  the  Societe  de  Folembray  will  ex- 
hibit insulators  for  both  high  and  low  tension,  tele- 
phone and  telegraph  work.  The  French  government, 
which  controls  the  telegraph  and  telephone  system  of 
France,  will  make  a  display  of  the  apparatus  in  com- 
mon use,  among  which  the  Baudot  and  Picard  are 
well-known  tj'pes.  A  number  of  others,  which  have 
been  ofiicially  adopted  by  the  French  government, 
will  demonstrate  the  excellent  qualities  of  the  French 
apparatus,  which  are  said  to  be  exceptionally  fine. 
Mr.  Darras,  who  also  manufactures  apparatus  for 
the  government,  will  exhibit  telephone  apparatus  and 
several  relays  for  special  purposes,  while  the  Societe 
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fort,  who  has  brought  out  some  interesting  types  of 
apparatus.  Mr.  Ancel  will  exhibit  systems  of  space 
telegraphy  and  telephony,  and  will  also  show  strik- 
ing applications  of  radium. 

Altogether,  there  will  be  nearly  100  exhibitors  in 
the  French  section,  whose  apparatus  is  now  being  in- 
stalled under  the  direction  of  Paul  Letheule,  electrical 
engineer  of  the  French  section. 
Germany. 

The  section  allotted  to  Germany,  in  the  east  cor- 
ridor of  the  Palace  of  Electricity,  will  be  one  of  the 
finest  in  the  department;  it  was  laid  out  under  the 
direction  of  Prof.  C.  Harries  of  the  First  Chemical 
Institute  of  Berlin.  The  installation  is  under  the 
supervision  of  Dr.  Zwingenberger  of  Leipsic. 

In  working  out  the  exhibit  scheme  the  greatest 
stress  has  been  laid  on  the  group  devoted  to  electro- 
chemistry, and  an  exhibit  has  been  developed  with 
characteristic  thoroughness  and  attention  to  detail 
that  is  designed  to  show  the  progress  which  German 
chemistry  and  electrochemistry  have  made  in  the 
last  150  years.  The  arrangement  of  the  exhibit  is 
made  with  a  view  of  comparison,  and,  walking  from 
one  end  to  the  other  and  return,  one  can  trace  the 
development  of  one  of  the  most  important  sciences, 
which  has,  since  the  era  of  electrical  research,  passed 
from  the  laboratory  stage  to  a  commercial  basis,  until 
today  the  field  of  electrochemistry  is  one  of  the 
most  important  from  the  viewpoint  of  commercialism 
as  well  as  from  that  of  the  scientist  and  electrician. 

A  fact  worthy  of  note  is  that  the  exhibit  contains 
nothing  but  purely  German  inventions  and  products, 
and  it  is  again  interesting  to  note  that  this  portion 
of  the  exhibit  was  made  without  any  idea  of  com- 
mercial gain,  but  simply  from  an  educational  and 
scientific  standpoint. 

Entering  the  German  pavilion  from  the  south,  one 
finds  at  his  right  the  laboratory  of  an  alchemist  of  the 
fifteenth   century.     This  laboratory  is  equipped  with 


this  country  contains  the  apparatus  for  the  demon- 
stration of  the  welding  processes  of  Theodore  Gold- 
schmidt  of  Essen. 

Schmidt  &  Haensch  of  Berlin  are  exhibiting  a  col- 
lection of  apparatus  for  spectral  analyses,  and  there 
are  also  shown  some  original  compositions  made  by 
Clemens  Winkel  leading  to  the  discovery  of  ger- 
manium. 

There  follows  a  section  of  apparatus  for  the  in- 
vestigation of  steel  and  iron,  and  a  dark  room  for 
demonstrating  the  properties  of  radioactive  sub- 
stances. 

Professor  Beckmann  exhibits  apparatus  for  spectral 
analyses,   which   is  of  the  latest  type. 

Then  there  are  shown  the  models  for  the  teaching 
of  technical  science,  and  a  model  for  the  manufacture 
of  sulphuric  acid  anhydrite.  In  the  pyrochemical  sec- 
tion there  are  also  shown  some  electric  furnaces, 
built  according  to  the  ideas  of  Professor  Barch- 
ers  in  Aixe-la-Chapelle. 

A  special  electrochemical  exhibit  has  been  ar- 
ranged under  the  corporation  of  Professor  Nernst  of 
Gottingen,  Professor  Ostwald  of  Leipsic,  Professor 
Drude  Giesen  and  the  well-known  firm  of  Siemens  & 
Halske.  In  the  middle  of  this  section  is  an  excellent 
collection  of  apparatus  of  Dr.  Robert  Liipke,  de- 
ceased. All  this  apparatus  will  be  very  attractive  for 
the  technical  public  and  the  scientific  world,  as  the 
names  of  these  scientists  are  of  world-renowned 
reputation. 

Siemens  &  Halske  are  exhibiting  modern  apparatus 
for  the  manufacture  of  ozone  by  electricity.  As  this 
application  of  electricity  is  one  of  the  very  latest,  it 
will  be  of  great  interest  to  see  the  results  which 
have  been  attained  by  this  prominent  German  firm. 

On  the  right  side  of  the  entrance,  just  opposite  the 
laboratory  of  the  alchemist,  is  shown  a  reproduction 
of  the  laboratory  of  the  well-known  chemist.  Pro- 
fessor Liebig,  for  analytical  chemistry  as  he  used  it 
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in  183s  at  the  University  in  Giessen.  In  viewing  this 
laboratory  the  visitor  is  struck  by  the  enormous  sim- 
pHcity  of  the  equipment,  and  it  is  astonishing  how 
this  man  could  accomplish  things  of  such  great  scien- 
tific value  with  such  a  primitively  equipped  labor- 
atory. 

Hugo  Bremer  of  Neheim  is  exhibiting  his  new  sys- 
tem of  arc  lamps — the  so-called  Bremer  lamps — for 
which  the  patents  have  been  acquired  by  the  Westing- 
house  company,  Pittsburg.  In  ihese  lamps  a  special 
kind  of  carbon  is  used.  These  carbons  are  impreg- 
i^ated  with  some  chemicals,  having  the  effect  to  in- 
crease very  largely  the  amount  of  light  generated  by 
these  lamps.  The  lamps,  therefore,  give  a  larger 
amount  of  light  under  a  smaller  current  compared 
with  the  ordinary  arc  lamp.  The  economy  of  current 
is  about  50  per  cent.  "The  light  has  also  a  peculiar 
color,  which  is  more  agreeable  to  the  eyes  than  the 
often  white-blue  light  of  the  enclosed-arc  lamps.  Mr. 
Bremef  has  built  up  a  whole  new  system  of  arc 
lamps,  which  have  been  in  use  for  quite  a  while  in 
Europe  and  have  given  very  satisfactory  service. 
Great  Britain. 

As  is  the  case  with  other  foreign  exhibits,  that  of 
Great  Britain  cannot  in  any  way  be  considered  rep- 
resentative of  the  electrical  industry  of  that  country, 
as  the  high  tariff  of  the  United  States  bars  any  at- 
tempt on  the  part  of  the  British  manufacturer  to  sell 
electrical  machinery  in  this  country. 

Expositions  are  usually  regarded  by  manufacturers 
from  a  commercial  and  business  standpoint,  but  the 
exhibit  of  Great  Britain  is  necessarily  the  result  of 
interest  in  the  exposition  and  good  will  toward  the 
United  States  rather  than  any  serious  attempt  to 
introduce  their  heavier  electrical  products  into  this 
country.  However,  with  the  exception  of  dynamo- 
electric  machinery,  the  British  exhibit  will  consist 
of  apparatus  used  in  almost  every  branch  of  the  in- 
dustry, exhibited  by  various  makers,  on  the  invitation 
of  the  British  Royal  Commission,  to  illustrate  in  a 
measure  the  present  practice  as  well  as  the  advance 
which  has  been  made  in  recent  years  in  testing,  meas- 
uring, calibrating  and  recording  electric  phenomena 
both  in  the  laboratory'  and  in  actual  work. 

The  space  allotted  to  Great  Britain,  comprising 
several  thousand  square  feet,  to  the  right  of  the 
main  entrance  of  the  Palace  of  Electricity,  is  fronted 
by  imposing  and  dignified  facades.  The  exhibit. 
nearly  all  of  which  has  been  receivedj  is  being  set 
up  and  arranged. 

Nearly  all  of  the  instruments  exhibited  have  been 
tested  at  and  have  received  certificates  from  the  Na- 
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tional  Physical  Laboratory  and  the  laboratories  of 
Lord  Kelvin  and  Dr.  Muirhead,  the  latter  dealing 
especially    with    submarine-telegraph    instruments. 

The  General  Postoffice  exhibits  a  set  of  instruments 
illustrating  the  progress  made  in  the  transmission 
of  telegraphic  messages  from  1883  to  the  present 
time. 

An  interesting  working  exhibit  is  a  model  of  F.  B. 
Behr's  mono-railway,  a  high-speed  car  authorized 
by  act  of  Parliament  for  the  railway  between  Man- 
chester and  Liverpool,  a  distance  of  70  miles.  This 
car  is  designed  to  run  at  a  speed  of  no  miles  an 
hour :  the  enlnre  distance  will  be  covered  without  a 
stop ;  the  road  is  practically  straight,  the  sharpest 
curves  having  a  radius  of  1,500  feet. 

The  Consolidated  Electrical  Company  will  make 
a  fine  display  of  switchboard  apparatus. 
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Messrs.  Sherard  and  Cowper-Coles  will  exhibit 
samples  of  electrochemically  made  reflectors  and  cop- 
per tubes,  and  also  samples  of  electroplating. 

Various  lamps,  X-ray  and  high-frequency  apparatus 
will  be  exhibited  by  A.  C.  Cossor,  while  Muirhead 
&  Co.  will  show  an  extensive  line  of  submarine  tele- 
graph apparatus  with  the  latest  Kelvin  syphon  re- 
corders. 

The  Cambridge  Scientific  Instrument  Company  has 
a  representative  exhibit,  consisting  of  oscillographs, 
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for  various  uses,  and  wires  for  use  in  telephone  work. 
It  will  show  single  and  double-core  telephone  cables, 
three  and  five-core  cables  and  subscribers'  receiving 
cords.  Its  exhibit  of  electrical  instruments  will  in- 
clude a  Wheatstone  bridge,  tangent  galvanometer, 
differential   and   astatic   galvanometers,   etc. 

Tanaka  &  Co.  of  Tokio  will  show  electromedical 
instruments. 

The  Japan  Electrical  Association  of  Tokio  exhibits 
a  table  showing  the  status  of  electrical  industry  in 
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temperature  and   various   electric   recorders   for  lab- 
oratory use. 

Potentiometer  sets,  accurate  to  a  remaikaable  de- 
gree, are  exhibited  by  R.  C.  Crompton  &  Co. 

Elliott  Brothers  have  a  fine  exhibit  of  switchboard 
instruments  of  all  kinds  and  types,  while  Nalder 
Brothers  and  Everett  &  Edgecumb  also  exhibit  on 
the  same  line. 

The  India  Ruliber  and  Gutta  Percha  Company, 
which  is  known  all  over  the  world  for  its  cable  work, 
is  showing  an  extensive  collection.  This  company 
has  supplied  cables  for  various  American  and  other 
cable  companies. 

Mr,  Darton  exhibits  a  lO-inch  induction  coil,  one 
of  the  finest  instruments  of  its  kind  shown  in  the 
Electricity    Building. 

Lord  Kelvin  and  James  White,  whose  reputation 
is  world-wide,  exhibit  a  typical  line,  which  covers  all 
of  the  finest  instruments  they  manufacture. 

Nalder  Brothers  and  R.  Paul  are  showing  some  ex- 
tremely accurate  testing  and  laboratory  instruments, 
while  the  Synchronome  Company  has  a  full  line  of 
its  electrically  operated  clocks,  which  are  extremely 
simple. 

Japan. 

While  Japan  has  been  represented  at  previous  ex- 
positions in  the  Department  of  Electricity,  the  St. 
Louis  Exposition  is  the  first  one  in  which  it  has 
shown  electrical  machinery  of  Japanese  design  and 
construction,  and  its  exhibit,  located  in  the  southwest 
corner  of  the  Palace  of  Electricity,  will  contain  sev- 
eral articles  quite  advanced  in  design  and  work- 
manship. 

Probably  the  greatest  interest  will  be  attracted  by 
the  150,000-volt  testing  transformer,  designed  by  Mr. 
lijimas  and  built  at  the  Shibaura  Engineering  Works 
in  Tokio.  This  same  company  will  also  exhibit  a 
direct-current  generator,  direct-connected  to  a  steam 
engine.  While  this  is  not  a  large  set,  still  it  shows 
that  the  Japanese  are  actually  and  successfully  taking 
up  the  building  of  generators,  engines  and  similar 
classes  of  machinery. 

While  it  is  not  out  of  the  commonplace  to  think 
of  the  Japanese  as  builders  of  small  electrical  appa- 
ratus, yet  when  it  comes  to  the  intelligent  design  and 
construction  of  electrical  machinery  of  this  class,  one 
is  more  than  ever  impressed  with  the  high  ability 
of  the  Japanese  along  mechanical  lines,  as  well  as 
in  the  field  of  art. 

The  largest  exhibitor  is  the  Oki  Company  of  Tokio, 
its  exhibit  including  a  Morse  ink  writer,  a  double- 
current  key.  several  Tervil  telephone  transmitters, 
solid-back  transmitters,  a  transmitter  designed  by 
Iwata,  desk  telephones,  self-restoring  annunciators 
and  switchboards.     This  company  also  makes  cables 


Japan,  while  the  Kioto  City  Council  sends  plans  and 
photographs  of  a  canal  route,  with  waterpower  elec- 
tric plan. 

Several  models  of  a  hydraulic  electric  power  sta- 
tion in  lyo,  as  well  as  photographs  of  the  same  in- 
stallation,  will  be  exhibited   by   Saiga  Tokichi. 

Native  workmen  are  now  erecting  a  Japanese  pa- 
vilion in  the  Palace  of  Electricity,  and  it  is  of  char- 
acteristic design  and  workmanship. 

Mexico. 

Me.xico  is  one  of  the  foreign  countries  exhibit- 
ing in  the  Palace  of  Electricity.  It  will  show  an 
interesting  collection  of  maps  and  plans  of  electrical 
installations. 

Spain. 
But  one  exhibit  is  entered  from  Spain,  consisting 
of  a  collection  of  insulators  for  telegraph  and  tele- 
phone work. 


Illumination  at  the  Exposition. 

Electrical  illumination  has  become  one  of  the  chief 
attractions  in  all  the  latest  expositions,  and  the  St. 
Louis  Exposition  promises  some  new  departures  in 
this  direction.  Incandescent  lamps  have  been  used 
with  unusual  liberality,  and  the  scene  at  night  will 
be  a  most  impressive  one. 

Machinery  Hall  alone  is  illuminated  by  20,000 
electric  lamps,  which  will  cause  the  palace-like 
structure  to  stand  out  in  lines  of  light,  every  salient 
point  of  the  architectural  design  being  brought  out 
by  tiny  glow  points.  On  the  Varied  Industries 
Building  there  are  17,000  lights,  and  on  the  Transpor- 
tation Building  10,000.  The  colonnades  around  the 
central  avenue  and  also  the  columns  of  the  principal 
buildings  furnish  a  noteworthy  example  of  subdued 
effects.  These  columns  which  in  the  daytime  are 
white  and  majestic,  in  the  night  stand  out  darkly 
against  walls  of  light  which  are  produced  by 
hundreds  of  lamps  concealed  from  the  direct  gaze  in 
the  rear  fluting  of  the  columns. 

Mural  paintings  will  be  placed  in  the  cloisters  of 
the  buildings  and  in  the  night  these  will  stand  out 
in  a  blaze  of  light  from  lamps  concealed  in  the 
recessed  portions  of  the  cloisters. 

The  central  cascades  will  be  the  great  attraction 
at  night,  the  falling  water  being  illuminated  with 
the  most  elaborate  electric-light  effects  in  beautiful 
and  varying  colors. 

The  interior  of  the  great  exhibit  buildings  wiU 
be  lighted  by  arc  lamps.  All  incandescent  lamps  will 
be  of  eight  candlepower. 

\  test  of  the  decorative-outline  lighting  was  made 
on  the  night  of  April  gth,  at  which  President  Fran- 
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CIS,  Director  of  Works  Taylor,  Colonel  C.  R.  Ed- 
wards of  Washington,  chief  of  the  Bureau  of  In- 
sular Affairs,  and  Dr.  W.  P.  Wilson,  chairman  of 
the  Philippine  exposition  board,  were  guests.  The 
test  lasted  about  an  hour  and  all  were  highly  pleased 
with  the  result.  The  glare  on  the  sky  was  seen 
for  miles  around,  the  statues  on  the  summit  of  Art 
Hill  were  surrounded  by  a  band  of  light  and  the 
lagoons  and  avenues  were  made  as  light  as  day. 


Some    of   the    Officers   of   the  St.  Louis 
Exposition. 

Herewith  are  presented  portraits  of  David  R. 
Francis,  Isaac  S.  Taylor  and  F.  J.  V.  Skiff,  who 
are,  respectively,  president,  director  of  works  and 
director  of  exhibits  of  the  Louisiana  Purchase  Ex- 
position. In  addition  are  given  portraits  of  the  lead- 
ing men  connected  with  the  electrical  and  machinei7 
departments,  with  the  exception  of  Professor  Golds- 
borough,  chief  of  the  Department  of  Electricity, 
whose  picture  is  printed  elsewhere  in  this  issue. 

Mr.  Francis  is  one  of  the  well-known  public  men 
of  the  country.  He  was  born  at  Richmond,  Ky.,  in 
1850,  and  graduated  from  Washington  University 
in  the  class  of  1870.  He  immediately  entered  com- 
merical  life,  and  in  1S84  he  founded  the  well-kno^vn 
D.  R.  Francis  &  Brother  Commission  Company,  be- 
coming identified  with  many  of  the  most  important 
business  institutions  of  St.  Louis.  In  1885  he  was 
chosen  mayor  of  that  city,  and  three  years  later 
he  was  elected  governor  of  Missouri.  In  1896  Gov- 
ernor Francis  was  called  by  President  Cleveland  to 
his  cabinet  as  secretary  of  the  interior.  When  the 
World's  Fair  enterprise  came  to  be  considered,  by 
the  common  consent  and  the  absolute  unanimity. 
Governor  Francis  was  called  on  to  head  the  gigantic 


fire  of  any  consequence  has  yet  occurred.     Mr.  Taylor 
also   designed  a  number  of  exposition  buildings. 

Frederick  J.  V.  Skiff,  director  of  exhibits,  was 
born  in  Chicopee,  Mass.,  in  1851.  He  early  decided 
to  enter  the  journalistic  field,  and  after  seven  years 
of  newspaper  work  at  Lawrence,  Kan.,  moved  to 
Colorado,  where  he  was  employed  upon  and  finally 
became  manager  of  the  Denver  Tribune.  At  the 
World's  Columbian  Exposition  in  Chicago  in  1893 
he  was  chief  of  the  Department  of  Mines  and  Min- 
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ing,  and  later  was  appointed  deputy  director  of  ex- 
hibits. At  the  close  of  the  Columbian  E.xposition 
he  was  appointed  director-in-chief  of  the  Field  Co- 
lumbian Museum,  which  position  he  now  holds.  In 
19CO  Mr.  Skiff  accepted  the  important  position  of 
director-in-chief  of  the  United  States  Commission 
to  the  Paris  Exposition,  and.  in  recognition  of  his 
services  at   Paris,  he  was  decorated  with  the  Cross 


he  went  to  Purdue  University,  where,  in  1S97,  after 
serving  as  assistant  and  full  professor  of  electrical 
engineering,  he  was  elected  director  of  electrical 
engineering,  which  position  he  still  holds.  In  con- 
nection with  his  university  duties  he  has  been  en- 
gaged in  professional  consulting-engineering  work, 
besides  making  some  valuable  tests.  He  was  a  mem- 
ber of  the  International  Electrical  Congress  at  the 
Chicago  World's  Fair  and  was  appointed  one  of  the 
delegates  of  the  American  Institute  of  Electrical 
Engineers  to  the  Paris  Exposition  of  1900.  He  has 
given  much  attention  to  exposition  work  and  served 
as  a  juror  of  awards  at  the  Buffalo  Exposition, 
Professor  Goldsborough  is  a  member  of  the  leadinp: 
engineering  societies  in  this  country  and  several 
abroad.  He  has  served  in  his  present  position  for 
over  two  years.  To  his  acumen,  electrical  knowl- 
edge, wide  acquaintance  and  enterprise  the  success 
that  seems  in  store  for  the  electrical  exhibit  features 
of  the  exposition  will  be  in  great  measure  due. 

Henry  Rustin,  chief  electrical  and  mechanical  engi- 
neer, was  born  in  Omaha,  Neb.,  in  1865.  He  grad- 
uated from  Yale  in  the  class  of  '86,  and  spent  the 
next  year  in  charge  of  the  Omaha  Street  Railway. 
From  18S9  to  1894  he  was  in  charge  of  construction 
of  the  Portland  Consolidated  and  Multnomah  Rail- 
way Company  at  Oregon.  In  1897  he  began  expo- 
sition work  at  Omaha,  where  he  had  charge  of  the 
construction  and  designing  of  all  the  electrical  effects 
of  the  Trans-Mississippi  Exposition.  Mr.  Rustin's 
work  at  Buffalo,  where,  with  the  late  Luther  Sier- 
inger,  he  built  up  for  the  Pan-American  Exposition 
the  most  gorgeous  electric-lighting  spectacle  known 
in  the  history  of  expositions,  demonstrated  his  ability 
in  this  line  of  work,  and  the  lighting  effects  of  the 
St.   Louis   Exposition,   which    will    surpass   anything 
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enterprise,  and  the  wisdom  of  this  choice  has  been 
amply  verified. 

Isaac  S.  Taylor,  director  of  works,  was  .born  in 
Nashville,  Tenn.,  in  1851,  and  graduated  from  St. 
Louis  University  in  1868,  with  class  honors.  He 
is  an  arcliitect.  The  Southern  Hotel,  still  one  of 
the  finest  and  largest  hotels  in  St.  Louis  and  the 
first  fireproof  hotel  in  the  city,  was  erected  after 
Mr.  Taylor's  plans,  and  he  has  since  built  some 
of  the  largest  and  most  pretentious  buildings  in  St. 
Louis,  including  the  National  Bank  of  Commerce 
Building,  the  Public  Library  Building,  the  Globe- 
Democrat  Building,  the  Republic  Building,  the  Mer- 
cantile Club,  and  the  Planters'  Hotel.  Mr.  Taylor. 
as  director  of  works,  has  absolute  charge  of  tl:e 
buildings  of  the  exposition,  and  the  rigorous  rules 
which  he  has  promulgated  and  enforced,  are,  no 
doubt,    largely    responsible    for   the   fact   that   not   a 
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of  the  Legion  of  Honor  by  the  French  government. 
Mr.  Skiff  received  a  bronze  medal  from  France 
and  a  gold  medal  from  Germany  in  recognition  of 
merit  in  exposition  work.  He  is  a  member  of  the 
.American  Association  for  the  Advancement  of  Sci- 
ence, the  American  Institute  of  Mining  Engineers. 
International  Museums  Association  of  England,  Na- 
tional Geographical  Society  and  other  societies.  Mr. 
Skiff's  high  executive  ability,  tact  and  business  quali- 
ties are  recognized  by  those  with  whom  he  comes 
in  contact,  and  have  been  the  means  of  maintaining 
harmony  among  the  chiefs  of  the  exhibit  depart- 
ments  of  which  his  division   is   composed. 

Thomas  M.  Moore,  chief  of  the  Department  of 
Machinery,  was  born  in  New  York  city  and  received 
his  education  at  Rutgers  College.  For  a  number  of 
years  he  was  engaged  in  business  in  the  East,  his 
first  experience  in  exposition  work  being  In  connec- 
tion with  the  Pan-American  Exposition,  where  he 
was  at  first  given  charge  of  the  Machinery  Depart- 
ment, at  later  periods  being  given  the  management 
of  the  Department  of  Transportation  of  Exhibits. 
.Agricultural  Implements,  Graphic  Arts  and  Ord- 
nances. He  was  appointed  chief  of  the  Department 
of  Machinery  of  the  St.  Louis  Exposition  in  Felj- 
ruary,  1902. 

Professor  W.  E.  Goldsborough,  the  chief  of  the 
Department  of  Electricity,  Is  a  well-known  figure 
among  electrical  men.  He  was  born  in  Baltimore  In 
1871  and  much  of  his  boyhood  was  spent  in  China, 
where  his  father  was  an  American  consul.  He  re- 
turned to  his  native  land  to  finish  his  education,  and 
In  1892  was  graduated  from  Cornell  with  the  degree 
of  M.  E.  He  became  connected  with  the  electrical 
work  of  the  International  Correspondence  Schools 
at  Scranton,  Pa.,  and  then  was  made  professor  of 
electrical  engineering  at  Arkansas  University.     Later 


previously  attempted,  are  his  conceptions  from  start 
to  finish.  For  the  last  seven  years  Mr.  Rustin  has 
devoted  practically  his  entire  attention  to  the  study 
of  lighting  effects,  and  he  is  today  probably  the 
best-Informed  man  on  this  subject  in  the  United 
States.  It  is  to  be  regretted  that,  owing  to  over- 
work, Mr.  Rustin  was  compelled  several  months  ago 
to  give  up  his  active  duties,  as  he  was  deeply  Inter- 
ested In  every  step  of  the  work,  and  had  hoped  to 
carry  the  project  to  completion.  Several  ^months  in 
the  Adirondacks  have  resulted  in  slow  but  sure  im- 
provement, and  Mr.  Rustin  will  undoubtedly  return 
to  the  exposition  to  see  the  glories  of  its  lighting. 
Richard  H.  Phillips  was  born  at  Columbia,  Mo., 
In  i866.  He  entered  the  University  of  Missouri 
In  1S81,  and  four  years  later  took  the  degree  of 
topographical  and  civil  engineer.  The  following  year 
he  spent  In  Park  County,  Colorado,  as  United  States 
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assistant  deputy  mineral  surveyor.  From  1886  to 
1901  he  was  engaged  in  railroad  construction,  during 
which  he  designed  and  erected  several  large  steel 
bridges  in  Illinois  and  Missouri.  He  has  also  de- 
signed a  number  of  sewer  and  water  systems,  pump 
houses,  public  plants,  etc.  In  September,  1901,  he 
was  appointed  chief  engineer  of  the  Civil  Engineer- 
ing Department  of  the  Louisiana  Purchase  Exposi- 
tion. The  work  falling  under  his  supervision  in- 
cludes all  topographical  surveys,  location  of  build- 
ings, etc.  He  designed  and  constructed  the  fire- 
protection  system,  including  fire-engine  houses,  the 
layout  of  all  pipe,  lines,  including  domestic  water, 
sanitary  sewerage,  gas,  etc.  He  designed  and  con- 
structed all  bridges,  viaducts  and  subways,  and  the 
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has  charge  of  all  exhibit  installations.  This  not 
only  includes  the  installing  of  the  exhibits  on  the 
floor,  but  the  handling  and  the  expedition  of  mate- 
rial from  the  time  it  arrives  at  the  grounds. 

Cloyd  Marshall,  superintendent  of  electrical  ma- 
chinery in  the  Department  of  Electricity  of  the  Louis- 
iana Purchase  Exposition,  is  well  qualified  for  the 
position  he  now  holds.  He  graduated  from  the 
School  of  Electrical  Engineering  of  Purdue  Uni- 
versity in  1895,  remaining  there  after  graduation  as 
assistant  in  the  electrical  laboratory.  He  left  Pur- 
due to  accept  a  position  as  electrical  editor  of  the 
Street  Railway  Review  of  Chicago,  also  serving  as 
secretary  of  the  Chicago  Electrical  Association,  For 
two    years    he    held    the    position    of    designing    and 
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years,  and  then  accepted  a  position  with  the  same 
concern  in  Brussels,  Belgium,  where  he  had  charge 
of  large  electrical  power  installations  for  direct  and 
three-phase  current  in  French  and  Belgian  factories. 
Mr.  Welz  resigned  this  position  in  1902  and  came 
to  the  United  States,  securing  a  position  in  the  office 
of  Mr.  W.  J.  Hammer  of  New  York.  He  remained 
in  this  position  until  December,  1902,  when  he  ac- 
cepted the  position  he  now  holds.  Mr.  Welz  is  a 
member  of  the  Verband  Deutscher  Elektrotechniker, 
the  American  Institute  of  Electrical  Engineers  and 
tlie  Societe  Beige  d'Electriciens. 

Percival  E.  Fansler,  chief  clerk  of  the  Department 
of  Electricity,  was  born  in  Grand  Rapids,  Mich. 
After   graduation    from    Purdue   University   in    1901 
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entire  installation  of  the  Intramural  Railroad,  as  well 
as  the  layout  of  World's  Fair  terminals,  classification 
3'ards  and  trestles;  all  roadway  construction  of  all 
kinds ;  storm-water  drains,  which  include  the  chang- 
ing of  the  channel  of  the  Riviere  des  Peres  into  its 
present  discharge  flume,  20  by  60  feet.  By  means  of 
this  subterranean  canal,  the  waters  of  the  river, 
which  formerly  followed  a  very  tortuous  route 
through  the  exposition  grounds,  are  now  diverged 
and  carried  from  one  end  of  the  grounds  to  the 
other  through  this  great  flume. 

Edward  B.  Ellicott  is  the  chief  electrician  and 
mechanical  engineer  of  the  fair.  He  was  appointed 
to  the  position  after  a  thorough  search  had  been 
made  to  fill  the  vacancy  caused  by  the  resignation, 
on  account  of  poor  health,  of  Henry  Rustin,  chief 
electrical  engineer.  Mr.  Ellicott  left  Chicago  in  No- 
vember last,  to  assume  charge  of  all  the  electrical 
and  mechanical  construction  work  at  the  exposition. 
At  the  time  of  his  appointment  he  was,  and  still  is, 
city  electrician  of  Chicago.  His  department  ranks 
as  one  of  the  best  in  the  city  government  and  his 
good  executive  ability  and  thorough  technical  train- 
ing have  been  likewise  beneficiah  to  the  exposition. 
Mr.  Ellicott  is  a  native  of  New  York,  37  years  of 
age.  He  came  to  Chicago  in  1890,  and  at  the  tirne 
'  of  his  appointment  as  city  eleftrician  held  the  re- 
sponsible position  of  superintendent  of  construction 
of  the  Western  Electric  Company.  He  was  fre- 
quently consulted  as  an  electrical  expert  during  the 
building  of  the  Chicago  World's  Fair.  Many  novel 
lighting  effects  have  been  devised  by  him  and  he  is 
the  holder  of  quite  a  number  of  patents  on  electrical 
devices. 

Paul  F.  Williams,  superintendent  of  electric  light- 
ing, is  a  native  of  Indiana.  He  received  a  technical 
education  at  Purdue  University,  graduating  in  1S97, 
after  which  he  became  identified  with  the  Chicago 
Edison  Company,  and  later  with  the  Chicago  Edison 
and  Commonwealth  companies.  In  1901  Mr.  Will- 
iams was  made  assistant  general-inspector  for  these 
companies,  having  charge  of  the  inspection  of  interior 
electrical  installations  and  engineering  of  overhead 
construction.  In  February,  1904,  he  was  granted  a 
leave  of  absence,  to  permit  him  to  accept  the  posi- 
tion he  now  holds.  Besides  being  superintendent  01 
one  of  the  most  important  groups  in  the  classifica- 
tion of  the  Department  of  Electricity,  Mr.  Williams, 
as  acting  superintendent  of  the  Palace  of  Electricity, 
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testing  engineer  with  the  Jenney  Electrical  Manu- 
facturing Company  of  Indianapolis,  afterward  taking 
up  experimental  work  for  the  Railway  Materials 
Company  of  Chicago.  In  1901  he  accepted  the  posi- 
tion of  plant  engineer  for  the  C.  W.  Hunt  Company 
of  New  York,  and  later  of  engineer  of  the  sales 
department  of  the  same  company,  resigning  this  po- 
sition to  accept  the  appointment  with  the  World's 
Fair.  Mr.  Marshall  is  a  progressive  engineer  and 
business  man,  and  has  rendered  excellent  service  to 
the  department  with  which  he  is  connected. 

Franz  Welz,  who  is  serving  the  Department  of 
Electricity  in  the  capacity  of  technical  clerk,  is  a 
native    of    Germany.     Mr.    Welz    is    well    versed    in 
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electrical  engineering,  having  graduated  at  the  Royal 
Bavarian  Realschule,  after  which  he  spent  two  years 
at  the  Royal  Bavarian  Technical  College  at  Munich. 
In  1894  he  entered  the  employment  of  the  Allge- 
meine  Elek-tricitaets  Gesellschaft  of  Berlin,  in  the 
branch  oflBce  at  Munich,  and  in  1S96  was  transferred 
to  the  office  of  the  same  company  at  Hanover,  in 
the  capacity-  of  electrical  engineer,  where  he  had 
considerable  experience  iii  designing  and  constructing 
all  kinds  of  electrical  installations,  especially  central 
power  stations  and  power  transmissions.  He  later 
was  placed  in  charge  of  a  branch  office  of  the  AU- 
gemeine  company  in  Cassel,  where  he  remained  two 


he  spent  a  year  in  the  study  of  electric  interurban 
traction,  and  in  the  spring  of  1902  carried  out  an 
elaborate  series  of  tests  on  the  Union  Traction  Com- 
pany of  Indiana.  These  tests  were  made  the  subject 
of  papers  presented  to  the  American  Institute  of 
Electrical  Engineers  and  constituted  a  valuable  ac- 
quisition to  existing  literature  on  this  subject.  Tii 
1903,  the  degree  of  electrical  engineer  was  conferred 
upon  him  by  Purdue  University.  Mr.  Fansler  has 
occupied  his  present  position  since  June,  1902,  which 
period  practically  covers  the  activities  of  the  De- 
partment of  Electricity.  He  is  an  associate  member 
of  the  American  Institute  of  Electrical  Engineers 
and  is  a  contributor  to  the  English,  French  and 
American  technical  press.  Mr.  Fansler  is  a  fine  type 
of  the  quick-thinking,  enterprising,  good-humored 
young  American  citizen.  He  is  essentially  of  the 
United  States  and  the  twentieth  century — a  hard- 
working, cheery  hustler,  technically  equipped.  He 
is  very  popular  with  exhibitors  and  others  with 
whom  his  duties  bring  him  in  contact. 

Charles  F.  Foster,  who  has  recently  been  appointed 
chief  operating  engineer  of  the  power  plant  at  the 
Louisiana  Purchase  Exposition,  was  born  in  Boston, 
Mass.,  on  September  28,  1852.  During  his  early  life 
he  was  engaged  as  a  mechanical  engineer  in  Man- 
chester, N.  H.,  principally  in  the  line  of  mill  work. 
In  l88o  Mr.  Foster  became  a  resident  of  St.  Louis 
and  was  made  superintendent  of  the  St.  Louis  Cot- 
ton Mills.  Later  he  became  vice-president  and  gen- 
eral manager  of  the  Heine  Safety  Boiler  Company 
of  St.  Louis.  With  the  opening  of  the  Chicago 
World's  Fair  in  1893  Mr.  Foster  was  appointed  its 
mechanical  engineer,  and  after  finishing  his  duties 
there  became  connected  with  the  National  Supply 
Company  of  Chicago,  of  which  concern  he  is  now 
vice-president  and  one  of  the  consulting  engineers. 
Mr.  Foster  is  a  member  of  the  American  Societj'  of 
Mechanical  Engineers,  the  St.  Louis  Engineers  Club 
and  the  Western  Society  of  Engineers. 


Palace  of  Machinery. 

The  above  illustration  presents  an  excellent  view 
of  the  Palace  of  Machinerj^  which  is  one  of  the 
main  buildings,  a  neighbor  of  the  Palace  of  Electric- 
it}'.  As  shown  by  the  map  on  page  .307,  it  contains 
the  exposition  and   exhibitors'  power  plants. 
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What   Was  at   Chicago    in   1893;    What 
Is  at  St.  Louis  in   1  904. 

By  Richard  H.  Pierce. 
Great  expositions  are  great  instructors  not  only 
of  the  general  public,  but  also  of  those  skilled  in 
the  various  arts  there  represented.  They  have  wisely 
been  chosen  as  ideal  places  at  which  to  exhibit  new 
and  novel  appliances  and  processes,  and  to  display 
apparatus  and  products  which  represent  the  highest 
state  of  the  art,  in  lines  already  established  and 
developed. 

Each  great  exposition  seems  to  show  to  us  tlie 
development  of  possibilities  shown  at  the  preceding 
one  and  to  indicate  the  lines 
along  which  we  are  to  look 
for  developments  to  be  dis- 
played in  the  one  to  follow. 
The  Centennial  Exposition 
of  1876  showed  the  begin- 
nings of  the  telephone,  arc 
lamp,  and,  in  fact,  contained 
in  embryo  many  appliances 
and  systems,  which,  at  Chi- 
cago in  '93,  seemed  to  have 
almost  reached  a  state  of 
perfection.  Hardly  a  d  a  y 
R.  H.  PIERCE.  o^  the   Chicago   fair   passed 

in  which  the  writer  did  not 
say  to  himself,  "This  is  the  development  of  what  was 
suggested  in  Philadelphia.  What  is  here  that  will 
lead  to  a  corresponding  development  lo  be  displayed 
at  our  next  world's  fair?" 

The  expositions  which  have  been  held  since  '93 
iiave  been,  to  a  large  extent,  echoes  of  the  World's 
Columbian  Exposition,  although  Buffalo  showed  t!ie 
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the  line  of  distribution.  "J'he  old  question  of  al- 
ternating versus  direct  current  has  been  settled.  The 
lion  has  laid  down  with  the  lamb,  and  although 
those  who  are  in  what  was  the  alternating-current 
camp  may  be  inclined  to  proclaim  that  the  lamb  is 
inside  the  lion,  nevertheless,  to  all  except  salesmen 
of  electrical  apparatus,  it  is  now  pretty  well  known 
what  the  field  is  for  each  system.  The  great  prog- 
ress in  lighting  since  'gs  has  been  in  the  develop- 
ment of  alternating-current  systems  of  high-ten- 
sion transmission.  When  we  consider  that  the 
switchboard  cost  of  electricity  for  lighting  is  only 
about  five  per  cent,  of  ihe  average  selling  price,  in 
large  cities,  it  is  evident  how  important  is  the  de- 
velopment of  transmission  systems  which  permit  of 
the  centralization  of  plant  with  the  rapid  growth  of 
business  and  the  enormous  increase  of  areas  to  be 
supplied. 

The  maximum  working  alternating-current  pres- 
sure at  the  Chicago  Exposition  of  2,000  volts  has 
been  raised,  until  40,000  and  50,000-volt  systems  are 
in  common  use  and  13,000  is  a  standard  voltage 
without  the  use  of  step-up  de\-ices.  The  apparatus 
and  devices  for  producing,  controlling  and  regnlaling 
electric  energy  at  these  high  pressures  will  make 
an  exhibit  3t  St  Louis  which  will  b?  most  interest- 
ing and  instructive  both  to  engineers  and  to  the 
public. 

It  is  to  be  hoped  that  St.  Louis  wil'  o.O"er  some- 
thing new  and  practical  in  an  electric  lamp.  It  seems 
that  the  time  is  right  for  the  appearance  of  some 
lamp  that  will  give  more .  candles  per  horsepower. 
The  first  Edison  lamp,  using  75  watts  for  16  candle- 
power,  at  one  cent  per  lamp-hour,  gave  illumination 
for  the  same  price  as  a  five-foot  gas  burner  using 
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will  undoubtedly  include  multiple-unit-control  sys- 
tems and  equipments  capable  of  operating  trains  at 
the  running  speed  of  60  or  70  miles  an  hour;  in  fact, 
perfected  systems  for  elevated  roads  and  equipments 
for  interurban  roads  which  will  give  better  results 
than    steam   under   steam-railroad   conditions. 

The  rotary  transformer  was  exhibited  at  Chicago, 
and  recent  years  have  seen  it  developed  and  adopted 
as  a  link  between  alternating-current  transmissioi. 
and  direct-current  distribution.  St.  Louis  should 
show  us  the  beginning  of  systems  using  alternating- 
current  railway  motors  which  will  eliminate  the  pres- 
ent form  of  sub-station,  with  its  attendants,  moving 
machinerj^  and  wasteful  double  transformation.  It 
is  doubtful  if  in  this  country  we  will  be  greatly 
guided  by  European  models  in  railway  practice,  but 
we  will  certainly  "get  there"  pretty  soon  with  some- 
thing simple  and  practical,  and  it  is  about  time  to 
look    for  the   start. 

Gener.\tors  and  Prime  Movers. 

Considering  electric  generators,  it  is  to  'be  re- 
marked that  at  Chicago  the  power  plant  at  Machin- 
ery'- Hall  fairly  represented  standard  practice,  and 
was  at  that  time  up  to   date. 

The  3,000-volt,  lo-ampere  series  machines  which 
furnished  current  for  the  arc  lighting  have  long 
been  junked  or  gone  back  to  the  woods.  Among 
direct-current  generators,  the  500-volt  Westinghouse 
generator,  direct-connected  to  500-horsepower,  cross- 
compound,  Corliss  engine,  represented  the  limit  of 
direct-current  machinery  in  design,  and  very  nearly 
in   size.     This  type  has  not  materially  changed. 

It  is  in  the  alternating-current  generators  that  ad- 
vancement  is  most  apparent.    The  biggest  thing  in 
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progress  which  has  been  made  in  electricity  along 
certain  lines.  The  Louisiana  Purchase  Exposition 
of  1904  will,  for  the  first  time  since  '93,  make  a 
display  which  can  be  fairly  taken  as  representing 
the  state  of  the  art.  To  make  a  comparison  of  the 
electrical  exhibits  at  Chicago  and  vyhat  may  be 
shown  at  St.  Louis  would  be  to  review  the  entire 
field  of  electrical    engineering. 

There  are,  however,,  certain  points  which  come 
most  prominentl}^  to  the  mind  of  one  whose  con- 
nection to  the  Chicago  exhibition  was  so  intimate 
that  he  naturally  uses  its  date  as  a  division  of  time, 
just  as  old  settlers  in  Chicago  fix  the  date  of  an 
occurrence  by  saying,  it  was  so  many  years  before 
or  since  the  fire. 

Electric  Lighting. 

In  electric  lighting  at  Chicago,  Vi^hcre,  owing  to 
the  large  areas  to  be  lighted,  it  seemed  necessary 
to  resort  to  arc  lighting,  the  direct-current  open-arc 
system  was  shown  in  about  its  highest  st-'ge  of 
development.  The  alternating-current  open-arc  lam.p 
was  there  first  used  in  this  country  commercially 
i.nd  on  a  large  scale.  A  few  years  only  elapsed,  and 
the  open  arc  disappeared  from  view,  lis  place  is 
now  in  a  museum,  not  in  an  exposition.  The  Nernst 
lamp  has  since  arrived  and  seems  to  occupy  an  in- 
termediate position  between  the  enclosed  avc  and 
^he  incandescent.  Its  shov/ln^  at  St.  Louis  should 
pretty  well  determine  its  field  and  limitations.  Tes- 
la's  most  interesting  display  at  Chicago  of  high- 
tension  and  static  effects  seemed  to  indicate  the 
coming  of  some  kind  of  vacuum  lamp  to  replace 
the  incandescent.  This,  however,  still  ?ppears  to 
be  a  field  of  possibility. 

The    chief    development    in    lighting    has    been    in 
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i6-candle  gas  at  $2  a  thousand  feet,  the  prices  which 
prevailed  in  the  early  'So's.  In  '93  we  had  23-candle 
gas  and  a  50-watt  lamp,  so  that  the  ratio  remained 
about  the  same.  In  the  last  few  years  the  incan- 
descent mantle  has  come  into  quits  general  use,  so 
that  to-day  a  cubic  foot  of  gas  gives  three  times 
the  illumination  it  gave  in  '93.  As  the  cost  of  gas 
in  the  holder  has  probably  decreased  since  that  time: 
more  than  the  cost  of  a  kilowatt  at  the  swicchhoaru, 
it  would  seem  that  some  improvement  in  the  elec- 
tric lamp  must  be  made,  if  electric  ligiiting  is  to 
hold  its  own  with  gas,  unless  some  method  of  pro- 
ducing electricity'  appears  which  will  be  less  wasteful 
than  our  present  outfit,  com.prising  the  use  of  fur- 
naces,  boilers   and    steam   engines. 

Power  Applications. 
Considering  the  transmission  and  -ipplication  of 
power  by  electricity,  in  '93  we  find  the  direct-curemt 
motor  substantially  perfected;  it  did  all  the  work 
both  of  construction  and  operation  at  the  Chicago 
exhibition.  The  possibilities  of  the  polyphase  motor 
were  indicated  by  exhibits.  The  development  which 
has  since  taken  place  in  high-tension  transmission 
and  apparatus  already  referred  to,  has  enlarged  the 
field  of  the  alternating-current  motor  and  enor- 
mously increased  its  use.  At  St  Louis  the  polyphase 
motor  will  be  shown  in  a  form  which  appears  to  be 
almost  perfection  for  most  classes  of  stationary  work. 

Electkic  Railroading. 

In  electric  railroading  at  the  Chicago  Fair  the 
Intramural  Railway,  crude  and  uncommercial  as 
it  was,  demonstrated  the  possibilities  of  electric  ele- 
vated railroading  and  the  haulage  of  trains  by  elec- 
tricity,'.    Standard    apparatus   exhibited    at    St.   Louis 


'93  was  the  2,000-horsepower  Corliss  engine,  belted 
lo  two  two-phase  generators,  rated  at  1,000  horse- 
power each.  This  outfit  occupied  a  space  of  about 
35  by  135  feet.  When  we  consider  that  at  about 
this  time  the  Niagara  vertical  generators  of  5,000 
horsepower  were  built,  it  must  be  conceded  that  the 
advance  has  been  chiefly  in  prime  movers.  As 
against  the  equipment  just  described,  we  may  see 
at  St.  Louis  (if  the  manufacturers  consider  it  of 
suflicient  novelty  to  exhibit)  a  turbine-driven  alter- 
nator of  5,000  kilowatts,  or  7,500-horsepower,  capac- 
ity occupying  a  space  only  about  18  feet  square,  or, 
in  round  numbers,  about  two  per  cent,  of  the  floor 
space  per  horsepower  of  the  older  type.  The  weigbt 
per  kilowatt  of  the  turbo-alternator  shows  an  equally 
wonderful  ratio  to  that  of  its  predecessor,  together 
with   an   improved    steam   economy. 

It  is,  however,  to  the  internal-combustion  engine 
that  all  eyes  are  turned  in  hope,  and  many  in  faith, 
that  here  we  shall  find  a  solution  of  the  problem  of 
economy;  thdt  this  type  will  materially  reduce  tbo 
number  of  British  thermal  units  required  to  pro- 
duce a  kilowatt-hour.  The  automobile  has  created 
an  increased  confidence  in  the  reliability  of  this 
type  of  engine,  and  whatever  is  shown  at  St.  Loui? 
will  be  scanned   with  eager  interest. 

Telephony  and  Telegraphy. 

At  the  Chicago  exhibition  we  had  the  first  grca'. 
demonstration  of  long-distance  telephony,  connecting 
New  York  city  with  the  exhibition  grounds.  The 
switchboard  there  exhibited  was  a  revelation  to 
nearly  everyone  outside  of  the  Bell  company.  Since 
'93  the  growth  of  the  Independent  movement  has 
stimulated  invention,  and  this  branch  of  engineering 
should  be  prominently  represented  at  St.  Louis.    The 
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automatic  switchboard  ought  to  be  a  notable  feature. 

The  fact  that  progress  may  be  expected  at  any 
Hne  and  in  any  time  will  be  demonstrated  at  St. 
Louis,  by  exhibits  showing  the  wonderful  and  radi- 
cal development  in  the  oldest  branch  of  electrical 
work.  While  telegraphy  presented  nothing  new  at 
Chicago  worthy  of  note  (unless  a  possible  excep- 
tion could  be  made  in  the  case  of  the  telautograph  J, 
the  St.  Louis  Exposition  will  show  wireless  teleg- 
raphy in  practical  use  and  on  an  unusual  scale.  This 
again  is  a  practical  development  based  on  what  in 
'93  was  merely  a  suggestion. 

Decorative   Illumin.mion    .ind   Various    Applica- 
tions. 

In  addition  to  standard  lines  of  electrical  work,  we 
may  expect  many  interesting  and  novel  applications 


competitors,  we  realize  that  although  "Time  is  short 
and  art  is  long,"  11  years  is  a  long  time  in  the  art 
of  electrical  engineering.  We  should  all  note  well 
the  novelties  in  engineering  at  the  St.  Louis  Fair. 
They  will  indicate  the  possibilities  of  the  next  dec- 
ade and  foreshadow  the  passing  of  most  of  what 
will  there  be  displayed  as  the  perfection  of  the  art. 
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at  the  coming  fair.  I  note  that  we  are  promised 
by  those  in  charge  elaborate  color  effects  in  dec- 
orative illumination.  The  manner  in  which  visitors 
at  Chicago  crowded  from  the  grounds,  where  (with 
the  exception  of  the  electric  fountains)  the  lighting 
was  at  set  piece,  and  filled  the  Electricity  Building, 
where  there  were  changing  lights  and  light  effects, 
indicated  possibilities,  which  have  been  taken  ad- 
vantage of  to  some  extent  at  San  Francisco  and 
Buffalo.  The  most  spectacular  effect  can  be  pro- 
duced without  offending  the  artistic  taste  of  the 
designers  of  the  buildings  and  grounds ;  such  effects 
will  greatly  increase  night  attendance  and  prove  of 
great  value  to  the  exhibition. 

The  promised  display  of  electrochemical  processes 
will  show  the  development  of  electric  .'ipplication  in 
a  field  which  has  been  developed  almost  entirely 
since  '93.  At  expositions  all  processes  are  eagerly 
watched  by  the  public,  and  these  exhibits  will  prove 
most  interesting,  and  will  indicate  almost  limitless 
possibilities,  many  of  which  we  may  look  to  see 
realized   in  the   near   future. 

The  proposition  of  exhibiting  an  ozone  process  of 
purifying  the  Mississippi  River  water  should  be 
welcomed  by  St.  Ldnis  people,  but  It  Is  highly  prob- 
able that  It  will  not  be  shown  on  so  large  a  scale  as 
to  bring  the  article  Into  general  use  at  the  exposition, 
and  it  is  fair  to  assume  that  most  visitors  will  be 
content  with  the  beverage  which  has  contributed 
toward  making  St.   Louis  famous. 

When  we  think  of  the  marvels  of  engineering  skill 
at  the  Chicago  Exposition,  which  learned  scientific 
gentlemen  decorated  with  blue  ribbons  and  which 
were  said  to  represent  perfection  In  the  art,  and 
remember  that  aforesaid  "marvels"  have,  for  the 
most  part,  been  relegated  to  the  scrap  pile,  and  that 
in  many  cases  the  companies  which  produced  them 
have  vanished  or  been  absorbed  by  more  successful 


The  Scientific  Work  of  the  International 
Electrical  Congress  of  1  904. 

By  Professor  Henry  S.  Carhart. 
The  readers  of  the  Western  Electrician  have  been 
kept  informed  relative  to  the  progress  made  by  the 
official  committee  of  organization  of  the  International 
Electrical  Congress  to  be  held  in  St.  Louis  next 
September.  About  1,300 
persons  have  already  signi- 
fied their  desire  to  become 
members  and  to  receive  the 
Proceedings.  It  is  now 
estimated  that  the  Prdceed- 
ings  will  fill  three  volumes 
of  Soo  pages  each.  The 
programmes  of  the  several 
sections  are  nearly  com- 
plete, and  they  include  pa- 
p  e  r  s  from  distinguished 
writers  at  home  and  abroad, 
such  as  Professors  J.  J. 
Thomson,  Sir  Oliver  Lodge, 
Fleming,  Drude  and  Zee- 
man. 

The  official  body,  compos- 
ing the  Chamber  of  Dele- 
gates, while  not  absolutely 
assured,  Is  almost  certain 
to  convene,  since  the  De- 
partment of  State  at  Wash- 
ington has  issued  Instruc- 
tions to  our  representatives 
abroad  to  invite  official  rep- 
resentation by  accredited 
delegates.  In  fact,  the 
Mexican  government  has  al- 
ready made  Its  appoint- 
ment. The  promoters  of 
the  Cliicago  congress  of 
1S93  remember  the  difficulty 
encountered  in  persuading 
the  secretary  cf  state  to  ap- 
point official  delegates  for 
the  United  States,  and  little 
or  no  help  was  obtained 
from  that  quarter  in  secur- 
ing official  representatives 
from  other  countries.  Nev- 
ertheless, properly  accred- 
ited delegates  from  10 
governments  were  present 
and  formed  the  "Chamber 
of  Delegates,"  a  name 
adopted  for  that  occasion.  Certainly  the  prospects 
for  a  goodly  number  of  official  members  of  the  con- 
gress are  now  much  better  tlian  they  were  during 
the  early  months  of  1893. 

A  decade  is  certain  to  demand  some  modifications 
In  the  adopted  units  or  nomenclature  of  a  science 
which  Is  developing  as  rapidly  as  the  subject  of 
electricity  and  its  technical  applications.  The  Paris 
congress  of  1881  confirmed  the  electromagnetic  units 
already  tentatively  adopted  by  the  British  Associa- 
tion by  the  official  recognition  of  the  volt  and  the 
ohm.  It  added,  as  everyone  knows,  the  ampere,  the 
coulomb  and  the  farad ;  and  it  relegated  to  an  In- 
ternational committee  the  duty  of  determining -the 
length  of  the  thread  of  mercury,  under  standard 
conditions,  and  one  square  millimeter  in  cross-sec- 
tion, which  should  serve  as  the  material  representa- 
tive of  the  ohm.  Up  to  the  present  this  work  has 
not  needed   revision. 

In  1893  the  Chicago  congress  adopted  all  these 
units,  including  the  length  of  106.3  centimeters  for 
the  length  of  the  mercurial  column  to  represent  the 
ohm,  a  number  which  had  been  unofficially  agreed 
upon  the  preceding  year  at  an  international  con- 
ference during  the  meeting  of  the  British  Associa- 
tion in  Edinburgli.  The  Chicago  congress  added 
the  Clark  standard  cell,  with  its  accepted  value  of 
1.434  volts  at  is"  C,  as  the  international  standard 
of  electromotive  force,  and  the  henry  as  the  unit 
of  Inductance. 

Since  that  time  not  only  has  the  adopted,  value 
of  the  electromotive  force  of  the  Clark  cell  been 
called  In  question  many  times,  but  the  Weston  (cad- 
mium) cell  has  been  thoroughly  investigated,  par- 
ticularly at  the  Reichsanstalt  In  Germany,  and  its 
superiority  over  the  Clark  standard  cannot  now  be 
successfully  disputed.  Its  almost  negligible  tempera- 
ture coefficient,  or  change  of  electromotive  force  with 


temperature.  Is  alone  sufficient  to  warrant  Its  adop- 
tion in  place  of  the  Clark  element.  This  Is  a  ques- 
tion which  the  Chamber  of  Delegates  may  well 
take  into  serious  consideration. 

It  has  been  known  for  some  time  that  the  most 
marked  variations  In  the  electromotive  force  of  both 
Clark  and  Weston  cells  arise  from  some  obscure 
trouble  with  the  depolarizer,  the  mercurous  sulphate. 
Curiously  enough,  chemists  have  not  Investigated 
this  salt  and  its  methods  of  preparation  as  thor- 
oughly as  the  merits  and  Importance  of  standard 
cells  justify  and  require.  I  am  glad,  therefore,  to 
say  that  this  subject  has  been  taken  up  with  thor- 
oughness by  one  of  my  colleagues.  Dr.  George  A. 
Hulett,  and  myself,  with  the  most  gratifying  results. 
The  preliminary  account  of  this  investigation,  con- 
ducted by  means  of  a  grant  made  by  the  trustees 
of  the  Elizabeth  Thompson  Science  Fund  of  Boston, 
was  read  at  the  recent  meeting  of  the  American 
Electrochemical  Society  In  Washington.  The  Amer- 
ican Institute  of  Electrical  Engineers  has  appointed 
a  committee  to  draw  up  specifications  for  the  cad- 
mium cell;  and  It  Is  now  quite  certain  that  this 
committee  will  be  prepared  to  report  to  the  Institute 
and  to  the  Chamber  of  Delegates  by  next  Septem- 
ber. Even  though  the  Chamber  of  Delegates  does 
not  accept  these  specifications  as  final,  It  may  com- 
mit the  preparation  of  such  specifications  to  an  in- 
ternational committee.  This  was  done  at  Chicago,  in 
the  case  of  the  Clark  cell,  and  the  only  reason  why 
the  committee  never  reported  was  the  ^death  of  Its 
distinguished    chairman.    Professor    Helmholtz. 

In  applied  electricity,  great  interest  is  taken  In 
the  subject  of  standardization.  Committees  In  dif- 
ferent countries  are  now  at  work.  If  substantial 
agreement  shall  have  been  reached  on  the  main  fea- 
tures, it  would  be  helpful  for  the  Chamber  of  Dele- 
gates to  recommend  them  for  international  adoption. 
This  subject  Is  of  prime  importance  from  a  com- 
mercial point  of  view,  by  reason  of  the  world-wide 
distribution  of  machinery  secured  by  every  large 
manufacturing  company. 

Finally,  the  official  body  of  the  congress  should 
lake  some  action  touching  the  mooted  question, 
whether  the  primary  measurement  of  current  should 
be  made  by  means  of  the  silver  voltameter,  or  by 
measuring  the  drop  of  potential  over  a  standard 
resistance.  In  the  former  case,  the  primary  defini- 
tions are  the  ohm  and  the  electrochemical  equivalent 
of  silver ;  in  the  latter,  the  ohm  and  the  electro- 
motive force  of  a  standard  cell. 

Aside  from  the  fact  that  the  silver  voltameter 
method  is  not  one  for  the  direct  measurement  of 
current  at  all,  but  of  quantity.  It  is  very  limited  in 
Its  range  and  more  uncertain  than  the  use  of  a  po- 
tentiometer, a  standard  cell  and  a  standard  resistance. 
The  latter  method  is  quick,  reliable,  and  is  applic- 
able to  currents  of  any  size. 


Western  Electrician's  Booth. 

The  Western  Electrician  will  be  "at  home"  to  its 
readers  and  friends  who  visit  the  exposition  in  a 
handsome  booth  just  to  the  right  of  the  main  en- 
trance of  the  Palace  of  Electricity.  The  exhibit 
will  be  tastefully  fitted  up  to  display  the  products 
of  the  Electrician  Publishing  Company.     There  will 


WESTERN  electrician's  BOOTH  DURING  CONSTRUCTION. 

be  bound  volumes  of  the  Western  Electrician  and 
many  of  the  technical  books  published  or  handled  by 
the  Electrician  Publishing  Company.  Current  issues 
of  the  Western  Electrician  will  also  be  found  on 
file.  An  attendant  will  be  ready  at  all  times  to  give 
information  regarding  the  grounds,  buildings,  etc., 
and  the  readers  and  patrons  of  this  journal  are 
extended  a  heart>^  invitation  to  visit  its  headquar- 
ters  during  the   e-xposltlon. 

The  accompanying  Illustration  shows  the  Western 
Electrician  booth  during  the  process  of  construction. 


UO 


WESTERN     ELECTRICIAN 


April   i6,   1904 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY. 


PUBLICATION     OFFfiCES: 

510  Marquette  Building,      -     CHICAGO. 

TELEPHONE'J  MAIN":  1746.  ^    ^ 
Eastern  Office,   193  Times  Building,  New  York. 

Telephone,  3S06J  Cortlandt. 


frade  Supplied  by  Western  News  Co. 

OOPYRiaHT.— Not  only  the  title  but  the  fntire  coyitents  of 
jach  number  of  the  Western  Electrician  are  copyrighted. 
This  paper  is  entered  at  the  Chicago  postofBce  as  mail  matter 
of  the  second  class. 

STTBSCRIPTI^ON^  In  advance,  postage  prepaid.  83.00  Tor  a 
full  year  of  53  numbers;  in  clubs  of  four  or  more,  82.50,  with  free 
extra  copy  for  eight  subscriptions;  foreign  countries.  $5.00  a 
year;  single  copies,  10  cents.  When  change  of  address  Is  re- 
quested, the  old  address  as  well  as  the  new  slaould  be  given. 

OORRBSPONDENOE  relating  tc  electricity  or  any  of  its 
practical  applications  is  cordially  invited,  and  the  co-operation 
of  all  electrical  thinkers  and  workers  earnestly  desired.  Clear, 
concise,  well  written  articles  are  especially  welcome;  and  com 
munications,  views,  news  items,  local  newspaper  clippings,  or 
any  information  likely  to  Interest  electricians,  will  be  thank- 
fully received  and  cheerfully  acknowledged. 

ADVERTISING.— The  Western  Electrician— the  only 
general  electrical  paper  published  in  the  West — thoroughly 
covers  a  territory  fxrlusineli/  its  own.     This  is  a  claim  which 

CAN     BE     HADE     BY     NO    OTHER      ELECTRICAL      JOURNAL     IN     THE 

United  States.  Electrical  merchants  and  manufacturers 
deeiHng  weHern  tj'ade  will  appreciate  the  unequaled  value 
of  this  journal  as  an  advertising  medium  in  its  special  field. 
Advertising  rates  are  moderate,  and  will  be  furnished  on 
application.  - 

REMITTANCES.— All  checks,  drafts  and  other  remit- 
tances should  be  made  payable  to  the  order  of  the  publishers, 
the  Electrician  Publishinfj:  Company,  and  addressed  to  the 
oflBces  of  publication,  Suite  510.  Marquette  Building,  (204 
Dearborn  Street),  Chicago,  Illinois.  U.  S.  A. 


CONTENTS  OF  THIS  NUMBER. 

P*\GE. 

Tlie   Louisiana   Purchase  Exposition.     Illustrated 303 

Electrical  Exhibits  Installed  in  the  Palace  of  Electricity 
at  the  Universal  Exposition  of  1904.  By  Winder  El- 
well    Goldsborough.     Portrait    304,  305 

Locomotive  Testing  at  the  Exposition    305 

Electrical  Transportation  within  the  Grounds.     Illustrated  306 
Electrical    and    Other    Features   of  the    St.    Louis    Exposi- 
tion.    With  maps    306,  307 

A   Great   Searchlight 306 

Arrangement    of    Electrical    Exhibits    in    the     Palace    of 

Electricity.     By  Paul    F.  Williams.      Illustrated 308,  309 

Foreign  Electrical  Exhibits  at  World's  Fair.  Illus- 
trated     309,   3T0,  3JI 

Illumination  at  the    Exposition.     Illustrated 311,  31J 

Some  of  the  Officers  of  the  St.  Louis  Exposition.  Por- 
traits     312^  313 

Palace   of  Machinery.     Illustrated    313 

What  Was  at  Chicago  in   1893;   What  Is  at  St.   Louis  in 

1904.     By    Richard    H.    Pierce.     Portrait 314.315 

The  Scientific  Work  of  the  International  Electrical  Con- 
gress of   1904.     By  Professor  Henry  S.    Carhart 315 

Western    Electrician's    Booth.     Illustrated 315 

Editorial    -,,6 

American     Electrochemical     Societj'.  (Report    of     gen- 

eral  meeting   at    Washington,    D.    C,    April    7-9,    1904) 

Z17,  318 

Henry    S.    Carhart,    President.        Portrait    317,  318 

Space  Telegraphy   in  Russo-Japanese  War 318 

Communications     310 

The   Central  Station   and    the   Incandescent    Lamp.     By 
A   Central-station   Manager    3ig 

Lamp-socket      Litigation.      By      The      Perkins      Electric 
Switch  Manufacturing  Company    3ip 

Self-restoring  Drops.     By  James   E.    Keelyn 319 

Iowa    Convention     Arrangements    319 

Chicago    Street-railway    Situation    319 

Institute    Announcements     3x0 

Fuse-plug    Cabinet    Panels.     Illustrated    320 

New  Central-station  Work  in  San  Francisco 320 

Electricians'    Blowpipe.     Illustrated    3-'o 

Show-window    Lighting.     Illustrated     !  320 

Steam-turbine   Power  Plant  for  Boston  Navv   Vard 320 

Hylo  "Long-distance"  Lamp.     Illustrated    .  .' 321 

Ohio    Interurban    Railway  Association    321 

The  Boston  Convention    , '.    321 

Intramural  Railway  at  the   Exposition.      Illustrated.....!    321 

Electric-railway    Conditions  in  Japan    321  . 

Hartford    Time     Switch.     Illustrated . .   321 

Telephone  News  from  the  Northwest ,'.   322 

Michigan  Telephone   Matters    322 

Ohio  Telephone  Notes    \   322 

New    England  Telephone  News    '.'.'.\   322 

Indiana    Telephone    Items    :.'.'.   322 

Evansville    Municipal    Telephone    Comoanv    Enjoined. . .  '.   322 

New     Companies     ."..,' 22-> 

Telephone    Men '.' '   3 "i 

General    Telephone    News 3-3 

New    Electric    Railway   for   Kansas ..'.   323 

St.    Louis   Exposition    Notes    '.   323 

DEPARTMENTS. 

Correspondence    ,0,     ,^,     t,z 

Great    Britain    '^~'^'   ^~^'  \-\ 

JJew    York        • ■.V.V323;K 

New    England    3,, 

Dominion  of  Canada ,^> 

Ohio  '.■.".'.".'.■.■- Vsv;  MX 

Michigan 32I 

Indiana     ,21; 

Northwestern    States 325 

Rocky    Mountain   States    1^1; 

Pacific    Slope    '...'.'.'.'.'.'.'.','.   til 

Personal 125    326 

Electric    Lighting     .'.'.'.*...'.  ,",  .'  326 

Electric    Railways !.!".!!!   326 

Power     Transmission     '    326 

Automobiles      326 

Societies    and    Schools    326 

Publications     ......".  "326 

Miscellaneous     i->6     ,-,7 

Trade    News    '.'.'."..". .'  327 

Business     327 

Illustrated  Elccti'ical  Patent    Record  ■ 3V7,  328 

Expiring  Patents    328 


DATES  AHEAD. 

Iowa  Electrical  Association  (annual  meeting),  Savery 
House,    Des    Moines,    April    20th    and    21st. 

National  Electric  Light  Association  (annual  meeting), 
Hotel  -Vendome,    Boston,    May    24th  to   26th. 

Association  of  Railway  Telegraph  Superintendents  (an- 
nual meeting),  Hotel  English,  Indianapolis,  Ind.,  Jime  isth 
and    i6th. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis   Exposition,   September    12th  to    17th. 

International  Association  of  Municipal  Electricians  (an- 
nml   meeting),    St.   Louis.    September    13th  and  14th. 

American  Elcctrotherapeutic  Association  (annual  conven- 
tion),   St.    Louis,    September    13th    to    i6th. 

American  Street  Railway  Association  (annual  meeting), 
Festival  Hall,  World's  Fair  grounds,  St.  Louis,  October 
i2th  and    13th. 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),  Leavenworth,  Kan.,  October  iSth  and   19th. 


A  TRULY  GREAT  exposition  is  about  to  be  opened 
in  St.  Louis  to  commemorate  the  purchase  of  the 
Louisiana  territory  loi  years  ago.  It  is  planned 
with  intelligent  foresight  by  experienced  men  on  a 
very  large  scale.  It  will  be  worthy  of  the  important 
historical  event  which  it  celebrates,  worthy  of  the 
country  and  worthy  of  the  third  j'ear  of  the  twen- 
tieth century.  The  holding  of  this  exposition  is  an 
event  of  much  interest  to  all  the  people  of  the  United 
States,  a  considerable  proportion  of  whom  will  no 
doubt  inspect  and  study  it.  Visitors  will  be  at- 
tracted by  the  desire  to  avail  themselves  of  its  edu- 
cational opportunities,  to  feast  their  wondering  eyes 
on  its  beauties  or  to  enjoy  the  unique  amusement 
features  which  are  provided.  The  average  sojourner 
within  the  gates  of  the  exposition  will  be  influenced 
to  some  extent  by  each  one  of  these  motives.  But 
it  is  the  educational  \alue  of  the  World's  Fair,  and 
particularly  of  the  electrical  exhibits,  which  will 
be  of  greatest  importance  to  the  readers  of  the 
Western  Electrician,  and  it  is  with  this  fact  in 
mind  that  the  present  issue  of  this  journal,  devoted 
largely   to   the    exposition,    has   been    prepared. 

As  the  only  electrical  journal  in  the  West,  the 
Western  Electrician  has  taken  a  particular  interest 
in  the  development  of  and  preparations  for  the 
Louisiana  Purchase  Exposition  in  St.  Louis.  It  has 
been  a  pleasure  to  us  to  lay  before  our  readers, 
from  time  to  time,  accounts  of  the  great  work  in 
progress  to  make  this  exposition  worthy  of  its  ob- 
ject. In  obedience  to  this  impulse  we  have  here- 
tofore published,  in  the  shape  of  illustrated  articles 
and  news  notes,  more  about  the  electrical  and  allied 
features  of  the  exposition  than  has  appeared,  perhaps, 
in  any  other  technical  journal.  But  now  that  the 
formal  opening  of  the  exposition  is  only  two  weeks 
away  we  have  determined  to  signalize  the  event  by 
this  special  World's  Fair  issue,  which  will  give  the 
reader,  we  think,  a  good  idea  of  the  scope  of  the 
exposition,  particularly  as  it  relates  to  electricity. 

Among  a  number  of  interesting  features  we  par- 
ticularly commend  to  the  reader  Professor  Golds- 
borough's  thoughtful,  earnest  article  explaining  the 
plan  on  which  the  electrical  exhibits  have  been  so- 
licited and  are  presented.  It  is  no  haphazard  hodge- 
podge of  dynamos  and  motors,  wires  and  lamps, 
which  will  be  shown  to  the  visitor.  Instead,  there 
is  a  homogeneous  collection  of  working  electrical 
apparatus,  designed  to  teach  something  to  the  gen- 
eral spectator  as  well  as  to  interest  and  instruct 
the  technical  man.  The  plan  adopted  is  a  highly 
commendable  one,  and  the  electrical  display  ought 
to  be,  and  no  doubt  will  be,  of  great  and  lasting 
benefit  to  the  electrical  industry.  Education  is  the 
keynote  of  the  exhibit  plan  of  all  departments,  but 
Professor  Goldsborough  has  caught  the  idea  and 
is  intelligently  carrying  it  out  with  an  enthusiasm 
and  energy  that  are  worthy  of  high  praise. 

Mr.  Williams  tells  in  clear  and  succinct  fashion 
how  the  exhibits  in  the  Palace  of  Electricity  are 
arranged,  and  a  useful  installation  plan  adds  greatly 
to  the  value  of  his  article.  Another  article  of  con- 
siderable* length  tells  what  the  visitor  may  expect 
to  see  among  the  foreign  exhibits.  Mr.  R.  H.  Pierce, 
who  was  the  electrical  engineer  of  the  World's 
Columbian  Exposition  of  1893,  gives  a  comparison 
of  the  Chicago  Exposition  of  i  r  years  ago  with 
that  of  St.  Louis.  The  development  shown  is  most 
interesting  and  instructive.  Dr.  Carhart  writes  of 
the  scientific  aspect  of  the  International  Electrical 
Congress.  Other  articles,  with  pictures  and  maps, 
help  to  make  this  special  issue  valuable  both  to  the 
electrical  man  who  contemplates  a  visit  to  the  ex- 
position and  to  him  who  must  forego  that  pleasure 
but  is  nevertheless  eager  to  learn  all  he  can  that 
the    exhibition    has    to    teach. 

Probably  the  exposition  will  not  be  completed  on 
the  opening  day;  probably  it  will  be  hot  in  St.  Louis 
this    summer;    probably    the    hotels    will    be    over- 


crowded, and  very  likely  the  transportation  facilities 
will  be  overtaxed.  But  these  drawbacks  are  rela- 
tively unimportant.  The  first  is  almost  unavoidable, 
the  second  quite  so.  We  may  hope  that  the  St 
Louis  people  will  rise  to  the  occasion  in  facing  the 
housing  and  railway  problems.  However,  the  great 
thing  is  the  exposition  itself.  It  is  a  big.  fine,  epoch- 
making  affair.  It  is  distinctly  creditable  to  St. 
Louis  and  to  the  American  people.  The  latter 
should  give  it  a  cordial  and  hearty  support,  both 
for  their  own  sake  and  the  sake  of  the  exposition, 
even  at  the  risk  of  a  little  discomfort.  And  there 
may  be  no  discomfort  at  all.  Chicago,  with  mem- 
ories of  the  never-to-be-forgotten  White  City,  has 
a  fellow  feeling  for  St.  Louis,  and  will  not  be  found 
wanting  in  appreciation  and  co-operation. 


We  observe  a  number  of  sprightly  contributions 
to  the  columns  of  our  esteemed  contemporary,  the 
Electrical  Engineer  of  London,  under  the  initials 
B.  C.  H.  J.  Can  it  be  that  our  own  local  celebrity, 
Bath  House  John  Coughlin,  is  instructing  the  Brit- 
ishers? The  similarity  of  initials  is  certainly  strik- 
ing. If  Alderman  Coughlin  is  really  the  author  of 
these  articles,  a  new  and  unsuspected  tie  binds  to- 
gether Ireland,  England  and  the  United   States. 


Disappointing  in  attendance,  the  general  meeting 
of  the  American  Electrochemical  Society  held  in 
Washington  last  week  was  nevertheless  rich  in  sci- 
entific and  technical  output,  as  may  be  judged  from 
the  report  of  the  convention,  with  synopses  of  the 
papers,  presented  in  this  issue  of  the  Western  Elec- 
trician, Particularly  valuable  were  the  contribu- 
tions of  H.  S.  Carhart  and  G.  A.  Hulett  on 
"Preparation  of  Materials  for  Standard  Cells  and 
Their  Construction"  and  of  William  S.  Weedon  on 
"The  Study  of  the  Electric  Arc."  These  papers,  in 
full  or  in  comprehensive  abstract,  will  be  given  i;? 
a  later  number. 

The  society  elected  as  its  president  Prof.  Henry 
S.  Carhart  of  the  LTniversity  of  Michigan,  and  in 
doing  so  is  to  be  congratulated.  Dr.  Carhart  is  one 
of  the  leading  physicists  of  the  country  and  a  mail 
of  the  highest  character.  The  honor  sits  worthily 
upon  him.  We  hope  that  his  administration  will 
be  as  successful  as  it  deserves  to  be.  But  perhaps 
the  society  may  find,  as  other  electrical  societies 
have  discovered  aforetime,  that  its  busy  members 
cannot  afford  the  time  to  attend  more  than  one 
general  convention  a  year. 


Mayor  Harrison's  annual  message  to  the  City 
Council  contains,  of  course,  a  long  review  of  the  trac- 
tion situation.  This  portion  of  the  message  is  rather 
despairing  in  tone.  "The  controversy  prior  to  the 
last  city  election  was  certainly  complicated  enough. 
This  election,  however,  has  added  further  complica- 
tions to  an  involved  situation."  The  "further  com- 
plication," of  course,  is  the  adoption  by  the  voters 
of  the  Mueller  law  permitting  municipal  ownership, 
the  passage  of  which  was  so  zealously  advocated 
by  the  mayor  a  year  ago.  But  the  mayor  still  be- 
lieves in  municipal  ownership,  "not,"  as  he  rather 
darkly  remarks,  "as  an  ephemeral  fad,  nor  as  a 
catch-penny  device  for  currying  public  favor,  but 
as  a  practical  essential  to  good  municipal  govern- 
ment." He  does  "not  care  for  bogus  municipal  own- 
ership ;  I  am  not  willing  to  accept,  in  lieu  of  the 
real  article,  municipal-ownership  husks  devoid  both 
of  substance  and  nourishment"  No,  no.  What  the 
mayor  wants  is  the  real  thing,  but  he  doesn't  knov.' 
how  to  get  it.  A  plan,  to  meet  his  approval,  should 
be  "something  more  than  a  hazy  dream  or  a  suc- 
cession of  high-sounding  words  and  phrases  signi- 
fying nothing."  Evidently  somebody  is  getting  hit 
by  this;  the  mayor  talks  as  though  some  of  the 
municipal-ownership  advocates  were  simply  blather- 
skites. His  honor  proposes,  somewhat  dispiritedly, 
two  plans.  One  is  for  a  grant  to  the  companies  with 
a  guaranty  that  "at  a  certain  stipulated  time  before 
the  expiration  of  the  full  grant,  and  upon  payment 
of  a  fair  price,  the  municipality  could  acquire  own- 
ership of  the  properties."  The  second  plan  provides 
that  the  properties  be  bought  with  "Mueller-law  cer- 
tificates," but  as  these  could  not  be  floated  in  the 
market,  the  first  plan  will  propably  be  adopted.  It 
simply  puts  off  the  municipal-ownership  question 
for  perhaps  20  years,  so  that  the  mayor's  pessimism 
is  not  without  warrant. 
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AMERICAN  ELECTROCHEMICAL  SOCIETY. 


The  fifth  general  meeting  of  the  American  Elec- 
trochemical Society  was  formally  opened  on  Thurs- 
day morning,  April  7th,  in  the  chapel  of  the  Colum- 
bian University  Building,  Washington,  D.  C.  Among 
the  prominent  electrochemists  present  were  Professor 
Henry  S.  Carhart  of  Ann  Arbor,  Carl  Hering  of 
Philadelphia,  Joseph  W.  Richards,  president  of  the 
society,  and  Dr.  F.  A.  Wolff  of  the  Bureau  of  Stand- 
ards, Washington.  The  attendance  consisted  of 
40  members  and  guests.  This  number  was  increased 
to  80  during  the  day. 

The  meeting  was  formally  opened  by  Dr.  Richards, 
the  president.  Action  was  taken  on  the  following 
amendment  to  the  constitution  :  "The  president,  vice- 
presidents  and  managers  shall,  after  the  expiration  of 
the  full  term  of  office  to  which  they  were  elected 
be  ineligible  for  immediate  re-election  to  the  same 
office."  This  amendment  was  adopted.  The  treasurer 
reported  that  the  finances  of  the  society  were  in  a 
very  healthy  condition,  amounting  to  an  equity,  in- 
cluding about  300  unsold  Transactions,  to  $3,SOO-  The 
secretary's  report  was  to  the  effect  that  the  mem- 
bership had  reached  660  full  members,  being  an 
increase  of  186  for  the  last  year. 

Papers  were  then  read  and  discussed.  The  first 
was  "Standard  Cells,"  by  Dr.  F.  A.  Wolfif.  This 
paper  was  a  description  and  comparison  of  the  vari- 
ous types  of  standard  cells,  as  tested  in  the  Bureau  of 
Standards,  Washington.  The  author  favored  the 
Weston  cell.  -In  connection  with  this  paper  the 
author  displayed  an  apparatus  for  the  preparation  of 
mercurous  sulphate  electrolytically.  It  consisted  of 
a  flat-bottomed  dish  containing  mercury  about  a 
centimeter  in  depth.  .  The  mercury  was  covered  with 
dilute  sulphuric  acid  to  considerable  depth.  A  plati- 
num wire  protected,  except  at  its  end,  by  a  glass 
tube,  made  contact  with  the  mercury,  which  served 
as  an  anode;  the  cathode  was  a  piece  of  platinum  in 
the  H.  SOj  solution.  A  stirrer  was  rotated  by  an 
electric  motor  to  keep  the  mercury  surface  exposed. 
This  apparatus  was  subsequently  described  by  Pro- 
fessor Carhart  in  his  paper,  in  which  he  laid  claim  to 
the  originality  thereof. 

This  paper  was  followed  by  an  elaborate  article  by 
Dr.  H.  S.  Carhart  and  Dr.  G.  A.  Hulett  upon  the 
"Preparation  of  Materials  for  the  Clark  and  the  Wes- 
ton Standard  Cells.  The  authors  noted  that  in  the 
preparation  of  standard  cells  the  chemical  side  of  the 
problem  has  hitherto  received  little  attention.  The 
paper  gave  the  details  of  the  preparation  of  mercury, 
cadttiium  sulphate,  cadmium  amalgam,  mercurous 
sulphate  and  a  full  description  of  the  construction 
of  the  cadmium  cell.  The  method  for  the  prepara- 
tion of  mercurous  sulphate  produced  a  material  free 
from  any  nitrate.  With  the  materials  prepared  as 
described  in  his  paper  Professor  Carhart  was  able 
to  produce  a  cell  that  did  not  require  the  aging 
process  to  reach  its  equilibrium  in  electromotive 
force ;  or,  in  other  words,  he  was  able  to  produce 
cells  which  did  not  vary  from  the  time  they  were 
set  up  by  more  than  one  part  in  100,000.  This  \Vas 
remarkable  and  showed  very  careful  preparation 
and  an  infinite  amount  of  experimenting  upon  the 
part  of  Professor  Carhart  and  his  associates. 

A  paper  by  Mr.  W.  R.  Mott,  entitled  "Single  Po- 
tentials of  the  Halogen  Elements."  was  the  third 
paper  presented.  The  author  said  that  there  were 
many  points  in  the  ionization  theory  that  were  not 
in  harmony  with  some  of  the  facts  observed  in  the 
study  of  single  potentials.  This  was  due  to  neglect 
to  consider  the  actual  chemical  reaction  taking  place 
and  a  failure  to  appreciate  the  free  and  bound  energy 
involved  in  this  reaction  as  the  essential  points.  The 
paper  included  a  series  of  tables  and  curves  giving  the 
decomposition  voltages  of  the  various  elements  and 
their  respective  flourldes,  chlorides,  bromides  and 
Iodides.  A  diagram  was  presented,  from  which 
could  be  determined  the  total  decomposition  voltage, 
the  single  potential  of  the  ion  or  the  single  potential 
of  the  cathion  when  the  other  two  factors  were 
known. 

President  Roosevelt's  Reception. 

The  local  committee,  of  which  Colonel  Samuel 
Reber  was  chairman,  arranged  a  very  elaborate  pro- 
gramme for  Thursday  and  Friday  afternoons.  At  i 
o'clock  on  Thursday  afternoon  a  reception  was  ac- 
corded the  members  and  guests  of  the  association  by 
President  Roosevelt  at  the  White  House.  On  Thurs- 
day afternoon  at  three  o'clock  members  visited  the 
various  points  in  Washington  on  special  "Seeing 
Washington"  ears  which  had  been  provided  by  the 
local  committee. 

Dk.    Richakds'    Presidential    Address. 
Thursday    evening    President    Richards    delivered 
his    presidential    address    in    the    auditorium    of   the 
Columbian  Universit)'.     There  were  present  40  mem- 


bers. Including  ladles.  President  Richards  spoke  of  the 
past  achievements  of  the  society  and  dwelt  upon  the 
classification  of  electrochemical  phenomena  which  had 
resulted  from  the  annual  meetings  of  the  society. 
He  mentioned  that  the  field  of  electrochemistry  was 
broad  and  largely  undeveloped ;  that  results  were 
needed  on  the  conductivity  of  different  salts,  with  dif- 
ferent electrodes  and  various  other  combinations  of 
conditions.  Much  study  and  research  are  still  needed 
in  the  field  of  fused  salts,  the  calorimetric  value  of 
cells,  the  deposition  of  alloys,  the  effect  of  gases  In 
solution,  redeterminations  of  the  electrochemical 
equivalents.  The  application  of  electrochemistry  to 
industrial  needs  was  then  dwelt  upon  by  President 
Richards,  during  which  he  spoke  of  the  reduction,  or 
the  cost  of  aluminum  from  $5  a  pound  to  30  cents 
a  pound ;  the  reduction  of  metallic  silicon,  the  pro- 
duction electrolytically  of  the  finer  grades  of  steel, 
the  great  calcium  carbide  industry  which  had  been 
built  up  by  the  cheap  production  of  this  substance. 
In   closing   Professor   Richards   remarked  that   since 
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the  production  of  silicon  carbide,  uranium  carbide, 
the  use  of  high  temperatures  now  obtainable  with 
the  electric  arc,  that  the  field  of  the  electrochemlst 
was  only  now  a  fraction  of  what  It  will  be  in  the  time 
to  come.  At  the  conclusion  of  Dr.  Richards'  address 
the  meeting  adjourned  to  Rauscher's,  where  the 
remainder  of  the  evening  was  spent  at  a  complimen- 
tary smoker. 

Friday  Morning. 

The  meeting  was  called  to  order  promptly  at  9:30 
a.  m.,  Professor  Carhart  presiding.  Dr.  Richards 
presented  the  first  paper,  entitled,  "The  Composition 
and  Resolution  of  Voltages."  This  paper  was  an 
exposition  of  the  method  for  the  determination  of  the 
actual  voltage  of  a  cell  undergoing  dissociation.  The 
method  was  developed  from  a  theoretical  stand- 
point and  based  upon  the  law  of  the  conservation  of 
energ>^  In  the  discussion  which  followed  Mr.  Hering 
remarked  that  the  method  was  attractive,  but  that 
various  commercial  conditions  would  vitiate  Its  suc- 
cess if  applied.  Mr.  Richards  assumed  that  the  dis- 
sociation voltage  between  two  substances,  such  as 
nickel  and  copper,  would  vary  from  one  extreme 
to  the  other,  depending  upon  the  amount  of  alloy 
present  During  the  discussion  this  was  proved 
to  be  an  unwarranted  assumption  except  in  one 
specific  case.  Furthermore,  Dr.  Richards  neglected 
to  consider  the  heat  of  formation  of  the  various  com- 
pounds which  alone  would  be  sufficient  to  alter  the 
final  voltage  of  the  cell.  In  closing  the  discussion 
Dr.  Richards  remarked  that  the  local  action  of  a 
cell  had  no  material  effect  upon  the  final  voltage 
as  calculated. 

"Molecular  Conductivity,"  by  C.  J.  Reed,  was  the 
title  of  the  ne.xt  paper,  which  was  to  the  effect  that 
the  system  employed  by  electrochemists  for  measur- 
ing molecular  conductivities  was  inaccurate.  Mr. 
Reed  mentioned  that  the  conductance  of  a  solution 
was  measured  in  most  cases  and  not  the  molecular 
conductivity.  Experimenters  assume  that  either  the 
conductance  or  the  conductivity  of  dilute  HCl  is 
due  entirely  to  the  HCl  and  not  at  all  to  the  H-O. 
Mr.  Reed  questioned  the  above  assumption.  The 
author  criticized  the  loose  manner  In  which  prom- 
inent authors  used  the  terms  molecular  conductivity 
when  the  term  molecular  conductance  should  be  em- 


ployed. In  the  discussion  which  followed  Dr.  Reber 
proved  mathematically  that  the  term  molecular  con- 
ductivity was  very  properly  deduced  and  used  by 
Kohlrousch  and  the  other  writers  mentioned  by 
Mr.  Reed,  and  that  Mr.  Reed  had  misconstrued  their 
significance.  Dr.  Reber  concluded  by  stating  that 
It  was  simply  a  case  of  measuring  conductances  In 
such  a  manner  that  you  obtained  the  molecular  con- 
ductivity, this  being  possible  as  the  two  terms  have 
a  very  definite  relation  to  each  other. 

This  paper  was  followed  by  "The  Economic  Bal- 
ance in  Electrolytic  Copper  Refining,"  a  paper  pre- 
sented by  Lawrence  Addlcks.  It  embodied  a  criti- 
cism from  a  commercial  standpoint  of  the  paper  pre- 
sented by  Dr.  Bancroft  at  a  former  meeting  upon 
the  effect  of  current  density  and  temperature  on 
the  cost  of  electrolytic  copper  refining,  in  which  Dr. 
Bancroft  drew  conclusions  as  to  the  most  economic 
current  density  to  employ.  Mr.  Addicks  discussed 
a  number  of  variables,  such  as  tank  resistance,  cir- 
culation of  solution,  condition  of  leads  and  electrodes. 
The  paper  tended  to  show  that  in  the  production 
electrolytically  of  metals  the  lowest  cost  per  ton 
may  not  be  the  cheapest  cost  per  ton,  due  to  the  fact 
that  with  a  current  density  somewhat  greater  than 
that  giving  the  lowest  cost  per  ton  the  output  may 
be  sufficiently  increased  to  give  greater  savings  in 
spite  of  the  higher  cost  per  unit.  Professor  Ban- 
croft submitted  a  discussion  of  Mr.  Addicks'  paper, 
which  was  read  in  Professor  Bancroft's  absence  by 
C.  J.  Reed.  The  writer  disagreed  with  Mr  Addicks 
in  his  method  of  sol'ving  the  various  conditions  in 
pairs  as  put  forth  by  Mr.  Addicks  in  his  paper,  and 
he  inferred  that  the  only  proper  method  of  determin- 
ing th"e  proper  current  density  to  employ  in  a  specific 
case  was  to  consider  all  of  the  variables  together. 
He  compared  the  Anaconda  plant  with  the  Great 
Falls  plant,  a  current  density  of  35  amperes  per 
square  foot  being  employed  In  one  plant  and  11 
amperes  per  square  foot  being  utilized  by  the  other 
plant. 

Louis  A.  Parsons'  paper  on  "The  Energy  of  Ions" 
was  read  by  Mr.  Sadtler  In  the  discussion  of  a 
paper  presented  on  "Ions  and  Electrons"  at  a  former 
meeting  by  Louis  A.  Parsons,  Mr.  Reed  questioned 
the  statements  made  by  the  author  and  stated  that 
our  conception  of  the  electrolj'tic  dissociation  theory 
should  be  reversed  and  that  the  ions  should  be  con- 
sidered as  devoid  of  electrical  charges.  Mr  Par- 
sons' paper  gave  an  exposition  of  the  ionic  theory 
of  solutions.  In  which  he  stated  that  the  ionic  theory 
had  inspired  many  valuable  researches  and  had  led 
to  many  Important  discussions.  It  seemed  absurd 
to  the  writer,  therefore,  to  throw  away  a  ttjcory 
which  had  been  of  such  benefit  to  science  when  he 
had  nothing  better  to  substitute  in  its  place.  This 
paper  was  much  discussed  by  Mr.  Reed,  Dr.  Reber, 
Professor  Richards  and  others,  the  final  conclusion 
being  that  if  the  Ionic  theory  had  so  far  proved 
satisfactory  it  was  advisable  to  still  continue  to  use 
it  until  a  better  theory  had  presented  itself. 

In  the  absence  of  Mr.  C.  I.  Zimmerman  his  paper, 
entitled  "The  Aluminum  Electrolytic  Condenser," 
was  read  by  Mr  Marvin.  This  paper  was  a  descrip- 
tion of  the  new  aluminum  condenser  for  the  conver- 
sion of  alternating  currents  into  a  unidirectional  cur- 
rent. The  alternating  current  when  passing  through 
the  cell  forms  a  film  of  high  dielectic  strength  over 
the  electrodes.  The  thickness  of  this  film  as  deter- 
mined by  interference  of  light  or  by  observing  its 
color  and  determining  the  wave-length  was  found 
to  vary  from  .000005  to  .00005  centimeter  in  thick- 
ness. The  aluminum  condenser,  as  described,  is 
similar  to  two  tinfoil  condensers,  and  when  shunted 
by  an  inductance  direct  current  may  be  obtained  by 
connection  with  the  .middle  of  the  inductance  and  an 
additional  electrode  submerged  in  the  electrolyte 
of  the  cell.  The  film  which  forms  in  the  condenser 
has  withstood  as  high  a  voltage  as  1,250  without 
disrupting  the  film;  the  condenser,  however,  does 
not  operate  satisfactorily  with  a  voltage  impressed 
upon  It  above  150.  The  efficiency  of  the  cell  is  as 
high  as  97  per  cent,  and  averages  about  95  per  cent. 
Diagrams  were  presented  showing  the  resultant  volt- 
age curves  of  the  condenser  and  also  Its  construction 
and  connection  to  the  circuit. 

ExCLTiSIOXS. 

The  local  committee  had  arranged  for  Friday 
afternoon  a  visit  to  the  navy  yard,  where  arrange- 
ments had  been  made  for  the  members  of  the  society 
to  see  the  operation  of  shrinking  a  jacket  on  a  modern 
gun.  Separate  arrangements  were  also  made  to  visit 
the  Bureau  of  Standards. 

FrID-\Y  E^'ENTKg's   B.'-NQL"ET. 

A  subscription  dinner  was  enjoyed  on  Friday 
evening  In  the  banquet  hall  of  the  Shoreham  Hotel, 
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opposite  the  Columbian  University.  The  decorations 
on  the  tables  were  luxuriantly  arranged,  beautiful 
flowers  being  used  in  abundance.  There  were  pres- 
ent 32  members  and  guests,  and  although  the  at- 
tendance was  small  a  very  pleasant  evening  was 
passed.  Among  the  speakers  were  Dr.  Wiley,  chief 
chemist  of  the  Agricultural  Department;  Dr.  Need- 
ham,  Dr.  Carhart  and  Carl  Hering  of  Philadelphia. 
Professor  Carhart  spoke  of  the  great  growth  of  the 
Electrochemical  Society.  He  referred  to  the  typical 
American  characteristics  of  the  younger  membership, 
namely,  vigor  and  non-conservatism,  being  responsi- 
ble in  a  large  measure  for  the  success  and  develop- 
ment of  the  society.  Many  toasts  were  made  and 
the  evening  was  voted  a  great  success. 

S.MURD.w  Morning  Session. 

The  meeting  opened  with  a  discussion  of  Mr.  Zim- 
merman's paper  on  the  electrolytic  condenser  by  Mr. 
Mott.  The  speaker  stated  that  the  paper  under  con- 
sideration was  the  first  clear  exposition  that  had 
ever  been  published  of  the  aluminum  cell.  He  stated 
that  the  difference  between  a  condenser  and  a  rectifier 
was  that  the  condenser  consisted  of  two  plates  im- 
mersed in  a  solution,  whereas  the  rectifier  was  built 
up  of  one  electrode,  such  as  an  aluminum  plate,  con- 
nected to  the  circuit,  and  an  additional  electrode, 
such  as  a  carbon  rod,  immersed  in  the  electrolyte 
but  not  connected  to  the  same  circuit  with  the  single 
electrode.  Dr.  Guthe  spoke  of  the  gases  being 
formed  in  the  film  on  the  plate  and  suggested  that 
possibly  they  were  the  cause  of  the  tremendous 
dielectic  strength  of  this  film.  He  mentioned  that 
he  had  removed  the  gas  contained  in  the  film  by 
means  of  a  vacuum  pump  and  that  the  result  was 
greatly  to  reduce  this  high  resistance.  That  such 
a  film  existed  was  proved  by  the  fact  that  when  the 
voltage  impressed  upon  the  condenser  had  been  raised 
beyond  a  certain  limit  the  film  would  be  punctured 
and  sparks  would  be  observed  to  pass. 
Election  of  Officers. 

At  the  close  of  the  discussion  upon  Mr.  Zimmer- 
man's paper  the  committee  of  tellers  consisting  of 
Mr.  Frederick  Dewey,  Mr.  Frederick  Holton  anrl 
Mr.  Raymond  Cutwater  reported  the  total  number  of 
votes  cast  was  388.  The  balloting  for  president  re- 
sulted in  the  election  of  Professor  H.  S.  Carhart  of 
Ann  Arbor,  Mich.,  with  a  total  of  191  votes  against 
102  votes  for  Carl  Hering  of  Philadelphia.  The  fol- 
lowing-named vice-presidents  were  elected ;  C.  J. 
Reed  of  Philadelphia,  248  votes;  E.  G.  Acheson  of 
Niagara  Falls,  168;  C.  F.  Burgess  of  Madison,  'Wis., 
123.  For  managers  the  following  votes  were  cast: 
W.  H.  'Walker,  gS;  E.  E.  Acker,  84;  E.  Weston  of 
Newark,  N.  J.,  79.  Mr.  Burgess  also  received  01 
votes,  but  having  been  elected  a  vice-president  was 
ineligible  as  a  manager.  P.  G.  Salom  of  Philadelphia 
was  elected  treasurer,  having  total  vote  cast  amount- 
ing to  265,  and  S.  P.  Sadtler  received  253  votes  for 
secretary,  and  was  therefore  elected. 

[Henry  S.  Carhart,  LL.D.,  the  new  president  of 
tlie  society,  is  the  well-known  professor  of  physics  in 
the  University  of  Michigan.  He  is  one  of  the  leading 
electrical  scientists  of  the  country,  and  the  honor 
of  his  election  is  well  deserved.  He  was  born  near 
.\lbany,  N.  Y.,  March  27,  1844,  and  graduated  from 
Wesleyan  in  1869.  He  became  professor  of  physics 
in  Nortliwestern  University  in  1873  and  at  the 
University  of  Michigan  in  1886.  His  research  work, 
books  and  writings  have  made  liis  name  widely 
known.] 

Other  P.\pers. 

At  the  close  of  the  report  of  the  tellers  Dr.  William 
S.  Weedom  gave  "A  Contribution  to  the  Study  of  the 
Electric  Arc."  This  paper  was  the  result  of  an  elab- 
orate series  of  experiments  performed  upon  the 
electric  arc  in  the  research  laboratory  of  the  General 
Electric  Company.  Arcs  had  been  produced  between 
a  large  number  of  substances,  including  copper  and 
iron.  Arcs  were  formed  between  electrodes  in  air 
and  electrodes  in  gases,  such  as  hydrogen  and  nitro- 
gen. In  one  series  of  experiments  electrodes  were 
made  in  cup  form  and  cooled  by  means  of  a  jet  of 
water  spraying  up  inside  of  the  electrode.  With  a 
current  of  two  amperes  passing  between  the  elec- 
trodes in  this  condition  under  a  pressure  of  50  volts 
the  author  found  that  the  electrodes  gained  in  weight, 
wliich  was  remarkable  and  contrary  to  the  ordinary 
arc  where  the  electrodes  are  usually  consumed  very 
rapidly.  In  this  particular  case  the  cathode  gained 
.004  gram  and  the  anode  .023  gram.  This  experiment 
alone  showed-  the  possibility  of  obtaining  an  arc 
lamp  with  electrodes  which  would  require  no  trim- 
ming as  is  essential  with  the  carbon  arc  lamp.  E.x- 
periments  were  performed  to  determine  an  electro- 
chemical equivalent  for  the  arc  with  water-cooled 
electrodes.  It  was  found  to  be  approximately  1-1500 
of  the  Faraday  equivalent  for  solution.  .An  attempt 
v.-!^    made  by   tlie   author   to    discover   whether    the 


cathode  determined  the  character  and  color  of  the 
arc.  He  found  that  it  was  so  for  a  large  number 
of  instances,  but  discovered  a  few  exceptions.  The 
results  obtained  by  the  author  exhibit  very  careful 
study,  and  the  paper  is  the  best  article  on  arcs  that 
has  been  published  in  recent  3'ears.  It  may  be  pub- 
lished in  full  in  a  later  issue  of  the  Western  Elec- 
trician. In  the  discussion  of  Mr.  Weedom's  paper 
Mr.  Hering  advised  the  use  of  batteries  instead  of 
a  generator  in  the  study  of  the  arc,  as  the  fluctua- 
tions in  the  generator  voltage  were  bound  to  affect 
the  steadiness  of  the  arc. 

A  paper  entitled  "Some  Phenomena  Observed  in 
Connection  with  the  Use  of  a  Copper  'Voltameter," 
by  Isaac  Adams  and  Barry  MacNutt,  v,-as  next  con- 
sidered. It  consisted  of  description  of  a  special  t>-pe 
of  voltameter  used  in  connection  with  a  determination 
of  the  horizontal  component  of  the  earth's  magnet- 
ism. The  authors  had  endeavored  to  determine  this 
constant  by  a  method  which  was  unsuited.  as  pointed 
out  by  Mr.  Hering,  and  had  obtained  results  which 
did  not  agree. 

In  the  absence  of  Professor  Burgess  his  paper  on 
the  "Electrolysis  of  Iron"  was  read  by  President 
Richards.  Professor  Burgess  stated  in  his  paper 
that  he  had  so  far  developed  a  process  for  the  pro- 
duction of  electrolytic  iron  that  it  could  now  be 
produced  in  such  quantities  as  to  make  it  a  commer- 
cial object  The  use  of  electrolytic  iron  is  limited  at 
the  present  time  to  the  facing  of  dies  and  electrotypes. 
The  great  hardness  of  the  material  is  due  to  the 
occluded  hydrogen  it  contained.  This  hydrogen 
could  be  freed  by  heat  and  leave  iron  which  would 
be  pure.  He  stated  that  not  a  pound  of  pure  iron 
had  ever  been  produced  commercially  except  by  this 
process,  and  it  was  therefore  of  great  importance. 
The  electrolytic  solution  was  composed  of  ferrous 
sulphate  with  a  certain  proportion  of  ammonium  sul- 
phate. A  current  density  of  from  six  to  10  amperes 
per  square  foot  of  electrode  was  usually  employed 
for  dissociation.  The  temperature  of  the  batJi 
was  maintained  at  30"  C.  The  greatest  difficulty 
encountered  with  the  old  methods  of  depositing 
iron  was  to  produce  a  thick  deposit.  The  surface  of 
the  electrode  would  become  pitted  and  coil  up ;  with 
the  present  method  a  deposit  of  three-quarters  of  an 
inch  in  thickness  was  obtained,  electrolytic  action 
occurring  continuously  for  four  weeks.  The  iron  wa.^ 
deposited  at  the  rate  of  one  gram  per  ampere-hour, 
the  production  per  kilowatt-hour  being  2.2  pound.s. 
The  solution  could  be  kept  in  working  condition 
without  much  trouble  and  the  iron  could  be  pro- 
duced at  a  cost  of  one-half  cent  per  pound.  The 
purity  of  this  iron  produced  electrolytically  was  99.9 
per  cent,  the  only  impurity  present  being  hydrogen. 
The  iron  had  all  the  properties  of  the  best  Swedish 
and  could  be  readily  welded.  It  could  not,  however, 
be  rolled  satisfactorily.  The  melting  point  of  this 
pure  iron  is  near  that  of  platinum.  He  also  discov- 
ered in  his  experimenting  that  the  presence  of  hydro- 
gen greatly  affected  the  permeability  and  hysteresis 
losses  of  the  iron.  The  greatest  characteristic  of  the 
iron  is  its  purity.  He  closed  his  remarks  by  stating 
that  he  was  now  able  to  produce  electrolytic  iron 
upon  a  commercial  basis.  In  the  discussion  Mr. 
Hering  called  attention  to  the  fact  that  it  was  impos- 
sible, so  far  as  he  knew,  to  deposit  iron  from  the  ore 
commercially,  as  it  required  such  large  tanks  and  so 
much  solution.  He  was  glad,  however,  that  Pro- 
fessor Burgess  had  developed  the  refining  industry. 

The  final  paper  presented  at  the  convention  was 
entitled  "The  Thermoelectric  Determination  of  the 
Temperature  of  Reduction  of  Zinc  Oxide,"  by  W. 
McKay  Johns.  It  consisted  of  a  description  of  a 
special  form  of  crucibles  for  the  reduction  of  the  oxide 
and  also  an  exposition  of  a  method  for  determining 
tlie  temperature  of  reduction  thermoelectrically.  The 
temperatures  obtained  varied  from  1,022°  to  1,084^ 
Centigrade.  The  author  stated  that  he  intended 
determining  the  latent  heat  of  the  vaporization  of 
zinc  and  intended  building  an  electric  furnace  for 
high  temperatures.  The  convention  was  then  ad- 
journed, arrangements  having  been  made  for  a  trip 
to  Mt.  'Vernon  and  the  Bureau  of  Engraving  in  the 
afternoon. 

Among  the  papers  presented  but  not  discussed, 
owing  to  the  limitation  of  time  and  the  absence  of 
the  writers,  was  a  paper  on  "Electric  Smelting  Exper- 
iments for  the  Manufacture  of  Ferro-nickel  from  Pyr- 
rhotite,"  by  Ernst  A.  Sjostedt.  It  consisted  of  .1 
description  of  an  electric  furnace  built  by  the  author 
to  be  used  for  the  reduction  of  poorly  roasted  pyr- 
rhotite  in  the  manufacture  of  ferro-nickel  metal.  The 
problem  which  presented  itself  to  the  author  was  to 
utilize  nickeliferous  pyrrhotite  of  the  Sunbury  dis- 
trict and  save  the  sulphur,  iron,  nickel  and  copper 
contained  in  the  ore  instead  of  allowing  the  sulphur 
to  escape  and  the  iron  to  be  fluxed  off  and  wasted 
In   the   slag.     The   author   found   by   electrosmelting 


different  proportions  of  finely  crushed  ore  and  coke 
tliat  raw  pyrrhotite  was  only  partially  and  with  diffi- 
culty converted  into  metal ;  that  a  partially  roasted 
pyrrhotite  in  a  mixture  of  lime  and  coke  or  charcoal 
will  be  reduced  to  a  metal,  and  that  the  larger  the 
lime  charge  the  smaller  will  be  the  amount  of  sul- 
phur in  the  metal  produced.  An  estimate  was  given 
as  to  the  cost  of  operating  a  200-horsepower  furnace 
which  would  show  a  net  profit  of  $5  per  ton  of  metal 
reduced.  Another  paper  presented  but  not  discussed 
was  that  of  William  H.  Davis,  describing  a  method 
employing  alternating  current  at  60  cycles  for  the 
recovery  of  cyanogen  from  the  double  salts  of  a 
cyanide  solution.  The  author  found  that  a  chemical 
process  was  out  of  the  field  of  profit,  due  to  the  solu- 
bility of  sulphur  cyanides  in  excess  of  potassium 
cyanide  and  the  fact  that  the  solution  had  either 
to  be  rendered  acid  or  an  excess  of  the  precipitate 
added.  There  being  no  cheap  precipitant  of  cyano- 
gen, recourse  was  made  to  electrochemistry.  Direct 
current  was  tried  and  failed,  but  with  the  use  of 
alternating  current  at  60  cycles  the  author  was  able 
to  produce  the  desired  precipitate  of  the  basic  metals 
where  an  excess  of  free  alkali  was  present,  the  alter- 
nating current  raising  the  osmotic  pressure  so  that 
complete  dissociation  w'as  not  present.        S.  W.  A. 


Space    Telegraphy   in    Russo-Japanese 
War. 

Space  telegraphy  in  the  present  eastern  war  has 
become  a  valuable  adjunct  to  the  war  correspondent 
in  news  collecting  and  has  proved  an  efficient  means 
for  escaping  a  rigid  press  censorship.  During  the 
recent  demonstration  of  the  De  Forest  wireless  tele- 
graph before  the  British  postoffice  between  Holy- 
head, England,  and  Howth,  Ireland,  arrangements 
were  made  by  the  De  Forest  Wireless  Telegraph 
Company  with  the  Times  of  London  and  Captain 
Lionel  James,  its  famous  war  correspondent,  then 
about  to  start  for  Yokohama.  This  contract  de- 
manded that  two  complete  sets  of  space-telegraph  ap- 
paratus, manned  by  two  expert  operators,  should  be 
shipped  to  the  front.  Within  10  days  after  the  ar- 
rangements with  the  Times  the  full  outfits,  including 
even  two  kerosene  oil  engines,  and  weighing  all  told 
over  four  tons,  were  shipped  express  to  Vancouver, 
where  the  men  just  caught  the  steamship  Empress  of 
Japan.  From  Yokohama  the  expedition,  unique  in 
the  history  of  warfare  and  journalism,  sailed  at  once 
for  Shanghai,  China.  There  Captain  James  had 
chartered  the  little  Qiinese  steamer  Hai-num,  a  two- 
master,  on  which  top-masts  had  been  rigged  to  the 
height  of  75  feet,  all  the  vessel  could  safely  carry. 
There  the  apparatus  was  transferred,  and  during  the 
voyage  north  to  Wei-Hai-Wei  the  two  De  Forest 
experts,  Athearn  and  Brown,  both  New  York  men, 
worked  unceasingly  until  the  ship's  set  was  com- 
pletely installed  and  in  operation. 

Captain  James'  lieutenant,  Mr.  Eraser,  had  pre 
ceded  him  to  Wei-Hai-Wei,  and  there  the  men  found 
nearly  complete  a  bamboo  mast,  180  feet  high,  rigged 
in  the  best  possible  fashion,  considering  the  unsatis- 
factory wood  which  alone  could  be  obtained  for  that 
purpose,  and  the  great  dearth  of  necessary  supplies. 
A  pair  of  rough  bungalows  were  thrown  together  by 
coolie  labor,  and  the  task  begun  of  moving  the  engine 
and  heavy  machinery  from  the  dock  to  the  promon- 
tory where  stands  the  station.  This  point  is  some  10 
miles  east  of  the  town  of  Wei-Hai-'Wei. 

Just  three  weeks  from  the  date  of  landing  at  Wei- 
Hai-Wei  the  London  Times  printed  a  column  dispatch 
from  James,  headed  "Via  De  Forest  Wireless  Teleg- 
raphy." Since  that  time  numberless  dispatches  have 
been  flashed  from  the  masts  of  the  little  Hai-num. 
far  out  in  the  Korsan  Gulf,  near  Chemulpo,  or  even 
in  company  with  the  Japanese  fleet  in  battle  off  Port 
Arthur. 

Each  set  is  of  one  kilowatt  capacity  and  comprises  a 
2H-horsepower  Secor  oil  engine,  a  6o-cycle,  500-volt 
penerator  with  separate  exciter,  oil  transformer  de- 
livering 20,000  volts,  oil  transmitter  key,  regular 
Shoemaker-De  Forest  oscillator  and  syntonizer, 
electrolytic  receiver  with  relay  and  bell  attachment 
and  highly-sensitive  telephone  receivers.  The  Hai- 
num  being  Vv'ithout  electric  power,  carried  an  oil 
engine  the  same  as  the  shore  station. 

The  De  Forest  apparatus  in  the  Yellow  Sea  has 
not  been  exempt  from  serious  competition  by  the 
Japanese  wireless  stations  on  board  their  vessels  of 
war.  Whether  intentionally  to  interfere  or  in  the 
ordinary  operation  of  their  stations  there  has  been  a 
continuous  stream  of  wireless  signals  in  that  neigh- 
borhood, but  the  novel  methods  of  syntonization  em- 
ployed in  the  De  Forest  apparatus,  the  speed  with 
which  the  press  dispatches  are  rushed  through  with 
the  alternating-current  transmitter  (25  to  30  words 
per  minute,  which  greatly  exceeds  the  speed  of  the 
Japanese  system),  together  with  the  telephonic 
methods  of  sound-reading,  have,  it  is  said,  enabled  the 
.'\merican  operators  to  send  the  longest  wireless  dis- 
patches on  record,  without  error  or  delay.  The  situa- 
tion is  exactly  as  during  the  na\'al  maneuvers  off  the 
Maine  coast  last  summer. 


Judge  Seaman,  in  the  Federal  Court,  has  held 
that  an  application  for  a  patent  is  not  part  of  the 
assets  of  a  bankrupt. 


April   1 6,   1904 

COMMUNICATIONS. 


The  Central  Station  and  the   Incandes- 
cent   Lamp. 

To  the  Editor  of  the  Western  Electrician: 

As  I  understand  it,  virtually  all  of  the  incandes- 
cent-lamp factories  are  either  owned  in  common,  or 
a  pool  exists  between  the  various  manufacturers,  pro- 
viding for  an  ironclad  agreement  to  maintain  certain 
fixed  selling  prices.  This,  however,  does  not  mean 
there  is  no  competition  in  the  lamp  business,  and  at 
the  present  time  there  is  a  healthy  competition,  even 
though  prices  are  fixed,  competition  taking  the  shape 
of  trying  to  make  a  lamp,  or  at  least  trying  to  make 
the  lamp  purchaser  believe  that  the  lamp  of  the  dif- 
ferent manufacturers  excels  all  others. 

This  competition  is  more  beneficial  to  the  central- 
station  people  than  competition  on  price  only.  I 
know  some  lamp  manufacturers  are  earnestly  en- 
deavoring to  better  their  product,  and  I  believe  prog- 
ress is  constantly  being  made  in  incandescent  lamps. 

The  pool  agreement  regarding  prices  permits  all 
manufacturers  to  sell  to  Edison  licensee  stations  at 
a  lower  rate  than  the  ordinary  customers.  This  is 
discrimination  against  which  the  independent  stations 
should  rebel.  There  is  no  reason  why  a  small  li- 
censee Edison  station  should  purchase  lamps  at  a 
lower  price  than  a  large  independent  station. 

The  lamp  manufacturers  have  pushed  high  effi- 
ciency to  their  own,  as  well  as  the  central  station's 
detriment.  The  relation  between  fixed  and  output  cost 
for  each  central  station  must  determine  the  efficiency 
of  the  lamps  which  it  should  use.  If  the  output  costs 
are  extremely  low,  and  the  fixed  costs  high,  the 
greater  capacity  demanded,  owing  to  the  low-effi- 
ciency lamps,  may  demand  the  use  of  a  high-economy 
lamp;  but  with  low-output  costs  (and  by  this  I 
mean  those  costs  which  are  proportional  to  the  cur- 
rent sold)  and  low  fixed  costs  (and  by  this  I 
mean  those  expenses  which  are  not  proportional  to 
the  current  sold,  such  as  interest,  tax  depreciation 
and  executive  salaries),  then  it  may  be  possible  to 
use  a  low-efficiency  lamp  and  secure  a  lower  cost 
to  the  station  per  mean  candlepower-hour  supplied. 
This  idea  will  be  found  in  a  discussion  on  lamp  effi- 
ciency in  the  proceedings  of  the  National  Electric 
Light  Association  for   1901.  ^' 

One  or  two  large  stations  sell  all,  or  practically 
all  of  their  sign  lighting  and  much  of  their  window 
lights  on  flat  rates,  and  it  is  the  custom  of  these 
companies  to  use  a  low-efficiency  lamp  on  these  flat- 
rate  consumers  during  the  entire  year,  except  at  time 
of  the  yearly  peak,  when  the  capacity  of  the  station 
is  taxed.  An  extremely  high-efficiency  lamp  is  then 
substituted  for  these  low-efficiency  lamps,  and  this 
enables  the  securement  of  a  much  better  load  factor 
to  the  station,  on  basis  of  greatest  maximum  demand 
compared  with  yearly  output.  Where  the  distributing 
system  is  an  expensive  one  it  might  be  possible  and 
economical  to  use  a  2^/^-watt  lamp  on  these  con- 
sumers at  the  time  of  the  yearly  peak.  This,  how 
ever,  is  a  problem  in  economics,  and  only  incidently 
a  lamp  problem. 

The  carbon-filament  lamp  has  not  even  approached 
its  theoretical  efficiency.  It  should  be  able  to  work 
at  a  much  higher  temperature  than  the  highest  effi- 
ciency lamp  now  commercially  used. 

Attention  is  being  paid  to  "quality"  by  all  of  the 
larger  stations ;  but  in  the  interest  of  progress  in 
lamp  manufacturing,  all  lamps  should  be  purchased 
on  the  basis  of  candlepower-hours  of  life,  as  deter- 
mined by  a  certain  number  of  lamps  being  subjected 
to  a  careful  test.  Only  by  penalizing  bad  goods  and 
offering  an  attractive  premium  for  extraordinarily 
good  goods  can  progress  in  this  work  be  secured. 
The  difference  between  the  best  and  the  poorest  , 
lamps  today  is  much  closer  than  fonnerly  existed, 
but  there  is  still  a  wide  range  and  some  lamps  could 
not  be  sold  at  a  profit,  if  purchased  on  merit. 

A  recent  test  of  various  makes  of  incandescent 
lamps  showed  "values"  for  different  makes,  when 
compared  with  certain  recognized  standard  makes, 
going  as  low  as  6%  cents  a  lamp  against  a  cost  of 
IS   cents   for   the   standard   lamp. 

Uniformity  of  candlepower  and  wattage  is  also  im- 
portant, and  testing  for  this  feature  is  so  simple  that 
it  should  be  practiced  by  all  central  stations. 

If  the  Edison  companies  can  band  themselves  to- 
gether and  secure  favorable  rates,  class  assortment 
and  sell  incandescent  lamps,  the  same  advantage 
would  accrue  to  a  number  of  independent  companies 
banding  themselves  together  and  buying  lamps  in 
the  same  way.  This  deserves  the  serious  considera- 
tion of  all  large  independent  stations  at  least,  and 
would  be  equally  advantageous  on  a  lesser  scale  to 
the  small  stations.  A  low  cost  of  maintaining  a  lamp- 
testing  bureau  could  be  secured  by  working  in  con- 
junction with  one  gf  the  big  universities,  such  as 
Purdue,  Michigan,  or  Wisconsin. 

Wholesale  lamp  renewals  should  be  encouraged,  as 
this  seems  to  offer  the  only  solution  to  perfect  elec- 
tric-lighting service.  The  crowding  of  high-efficiency 
lamps  on  the  central  stations  has  done  much  to  handi- 
cap the  development  of  free  renewals  and  has  greatly 
retarded  the  development  of  wholesale  and  periodic 
renewals,  such  as  is  practiced  by  some  stations. 

Much  confusion  now  exists  in  the  question  of  stat- 
ing the  degree  of  regulation  on  a  percentage  basis. 
It  is  common  practice  to  assume  that,  when  a  reg- 
ulation of,  say,  two  per  cent,  is  stated,  it  means  that 
voltage  does  not  vary  either  two  per  cent,  above 
or  two  per  cent,  below  the  normal.  On  this  basis,  if 
TTO  were  the  normal  voltage  and  one  station  varied 
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froin  no  to  113  volts,  we  would  have  to  put  that 
station  in  the  class  giving  three  per  cent,  regulation; 
and  we  would  also  put  the  station  in  the  class  of 
three  per  cent,  regulation  which  varied  from  107 
to  113  volts.  It  is  plainly  unfair  to  assume  that  both 
of  these  stations  are  equally  good  in  regulation. 

The  National  Electric  Light  Association  or  the 
American  Institute  of  Electrical  Engineers,  or 
both,  should  adopt  as  a  standard  of  regulation  the 
percentage  basis  in  terms  of  minimum  voltage.  The 
lamp-testing  bureau  established  by  the  Edison  li- 
censee stations  has  done  much  to  improve  lamp  man- 
ufacture, and  it  deserves  credit  for  its  work. 

Stations  not  equipped  for  lamp  testing  can  ad- 
vantageously use  this  bureau  to  determine  the  rel- 
ative value  of  different  makes  of  lamps.  They  will 
be  well  repaid  for  the  cost  of  the  fee  charged  for 
testing.  A    Central-station  Manager. 

April   4,    1904. 


Lamp-socket  Litigation. 

To  the  Editor  of  the  Western  Electrician : 

In  a  recent  advertisement  we  mentioned  that  the 
Perkins  socket  patent  No.  626,927  had  been  sus- 
tained by  the  United  States  Circuit  Court,  which  di- 
rected the  issuance  of  an  injunction  against  the  de- 
fendants, J.  F.  Buchanan  &  Co.,  "selling  the  Yost 
sockets." 

The  Yost  Electric  Manufacturing  Company  of  To- 
ledo, Ohio,  complains  that  we  should  not  have  said 
"Yost  sockets,"  but  should  have  said  "the  Dixon 
socket  which  had  been  manufactured  by  the  Yost- 
Miller  Company."  We  agree  that  it  would  have 
been  correct  to  speak  of  the  socket  sold  by  the 
Buchanans  when  tile  suit  was  commenced  in  1902  as 
the  "Dixon  socket  which  had  been  manufactured  by 
the  Yost-Miller  Company."  A  year  or  more  ago,  as 
we  understand,  the  Yost  Electric  Manufacturing 
Company  succeeded  the  Yost-Miller  Company,  ac- 
quired from  it  the  Dixon  socket  patent,  and  took  up 
the  defense  of  this  Buchanan  suit,  after  which  the 
Yost  Electric  Manufacturing  Company,  dropping  the 
name  "Dixon,"  put  out,  under  the  name  "Yost,"  a 
socket  the  same  as  the  Dixon  in  all  essential  points 
now  covered  by  the  Buchanan  decision.  While, 
therefore,  it  would  have  been  correct  to  speak  of  the 
enjoined  socket  as  the  Dixon  socket,  we  believe  it 
was  not  improper  to  identify  it  by  its  other  name  of 
"Yost."  However,  the  omission  to  use  the  name 
"Dixon"  or  the  name  "Yost-Miller  Company"  was 
not  intentional. 

We  have  now  brought  suit  against  the  Yost  Elec- 
tric Manufacturing  Company  on  this  Perkins  patent 
to  enjoin  the  manufacture  and  sale  of  their  "Yost" 
socket. 

The    Perkins    Electric    Switch    Manufacturing 
Company. 

Bridgeport,  Conn.,  April  9,  1904. 


Self-restoring  Drops. 

To  the  Editor  of  the  Western  Electrician : 

In  the  United  States  Circuit  Court  of  Appeals,  in 
Chicago,  on  April  12,  1904,  a  decision  was  given  in 
the  famous  self-restoring  patent  suit  of  the  Western 
Telephone  Manufacturing  Company  versus  the  Amer- 
ican Electric  Telephone  Company,  P.  C.  Burns  et  al. 
in  favor  of  the  complainants.  Judges  Jenkins,  Gross- 
cup  and  Baker  sat  en  banc  at  the  hearing.  The 
opinion  of  the  court,  delivered  by  Judge  Baker,  is 
broad  and  sweeping,  as  covering  all  switchboard 
drops  located  with  their  associated  jacks  and  adapted 
to  be  restored  by  the  operator's  plug  as  it  is  thrust 
into  the  jack  automatically.  There  can  be  no  appeal 
from  this  decision,  which  is  final,  and  reverses  the 
decision  of  the  lower  court  as  rendered  about  a  year 
ago. 

The  suit  is  apt  to  involve  several  hundreds  of 
thousands  of  dollars,  and  the  owners  of  the  patent 
purpose  taking  every  honorable  and  full  advantage 
of  the  exclusive  rights  conferred  upon  them  by  this 
decision,  which  has  been  contested  so  vigorously  and 
at  such  an  enormous  expense  during  the  last  eight 
years. 

The  court  also  ordered  an  injunction  prohibiting 
the  manufacture  of  infringing  self-restoring  drops 
and  an  accounting  for  those  having  been  put  into 
use.  The  extensive  output  of  these  self-restoring 
switchboard  drops  during  the  last  eight  years  would 
indicate  the  great  importance  of  this  case  and  the 
probability  of  further  proceedings  with  relation  to  it. 
James   E.   Keelyn. 

Chicago,  April    12,    1904. 


Iowa  Convention  Arrangements. 

The  Chicago  party  to  the  Iowa  Electrical  Associa- 
tion's fourth  annual  convention  in  Des  Moines  will 
leave  over  the  Rock  Island  route  at  10  p.  m.  on 
Tuesday,  April  19th.  A  special  car  has  been  secured 
and  arrangements  for  berths  should  be  made  with 
Mr.  W.  S.  Goll,  623  Marquette  Building.  The  con- 
vention will  be  held  in  the  Savery  House  on  April 
20th  and  2ist.  It  is  said  that  125  central-station  men 
have  signified  their  intention  of  attending  the  meet- 
ing, which  promises  to  be  valuable  in  results. 
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Chicago  Street-railway  Situation. 

The  result  of  the  recent  city  election  further  com- 
plicates the  Chicago  traction  situation,  in  this  election 
a  vote  was  taken  on  three  questions  of  public  policy  re- 
lating to  street  railways.  In  all  of  these  the  municipal- 
ownership  point  of  view  was  upheld  by  the  voters 
as  related  in  the  Western  Electrician  last  week.  Bui 
the  city  is  not  prepared  to  buy  the  companies'  prop- 
erty and  rights,  no  matter  how  large  a  majority 
of  citizens  may  urge  such  a  course.  The  question 
now   is,   What  next? 

Many  and  diverse  plans  for  a  solution  of  the  prob- 
lem have  been  suggested  by  municipal-ownership  ad- 
vocates. One  suggestion  is  that  in  order  to  test 
the  ability  of  the  municipality  successfully  to  operate 
street  railways  the  city  make  use  of  the  lines  covered 
by  the  franchises  of  the  Chicago  Passenger  Railway 
Company,  which  are  about  to  expire.  As  from  time 
to  time  the  other  franchises  of  this  company  run  out 
the  suggestion  is  that  the  city  add  them  to  the  mu- 
nicipality-operated system,  gradually  extending  the 
service  until  a  thorough  test  of  public  operation  has 
been  made.  But,  it  is  argued  by  those  in  the  Citv 
Council  who  have  been  identified  in  traction  nego- 
tiations for  several  years,  that  even  with  the  city 
operating  all  the  franchises  of  the  Chicago  Passenger 
Railway  Company  the  prospect  of  its  obtaining  con- 
trol of  all  the  other  surface  lines  would  be  as  remote 
as  ever.  Nevertheless,  one  of  the  strongest  points 
m  the  citys  favor  is  the  fact  that  even  should  the 
validity  of  the  act  of  1865  (the  9g-year  act),  which 
IS  now  being  contested,  be  sustained,  by  no  Wal 
method  could  the  influence  of  that  act  be  construed 
to  cover  the  franchises  granted  the  Chicago  Pas- 
senger Railway  Company.  By  the  judicious  use  of 
these  expiring  franchises  the  city  hopes  to  impress 
the  Union  Traction  stockholders. 

The  city  is  unfortunate  in  being  unable  to  deal 
with  both  the  Chicago  City  Railway  Company  and 
the  Union  Traction  Company  along  identical  lines. 
Ihe  one  company  is  willing  to  surrender  its  alleged 
rights  under  the  g9-year  act  in  consideration  of 
a  20-year  franchise,  while  the  second  company  stands 
ready  to  forego  a  definite  long-term  grant  in  con- 
sideration of  an  official  acknowledgment  of  its  90- 
year-act  claims.  On  this  point  Mayor  Harrison  sug- 
gests that  when  the  proper  time  comes  there  is 
nothing  to  hinder  demanding  an  identical  settlement 
According  to  leading  public  officials,  all  attempts 
at  a  solution  of  the  tangled  situation  will  be  futile 
or  at  least  beset  by  insurmountable  obstacles  until 
a  final  decision  on  the  validity  of  the  99-year  claims 
IS  made.  The  city  has  filed  its  brief  in  the  case 
and  a  decision  from  Judge  Grosscup  is  looked  for 
soon.  Then  the  matter  will  be  advanced  to  final 
hearing. 

Some  interesting  comment  on  the  situation  is  made 
in  the  annual  message  of  Mayor  Harrison.  In  this 
communication  to  the  new  City  Council  the  mayor 
reviews  at  length  the  street-railway  situation,  and, 
after  pointing  out  the  many  obstacles  to  be  overcome, 
he  offers  for  the  consideration  of  the  council,  two 
possible  solutions  which  present  themselves.  These 
are,  briefly,  as  follows : 

I.  The  passage  of  franchise  renewal  ordinances,  providine  for 
fair  compensation  to  the  city,  with  the  rieht  to  purchase  after  lo 
years,  and  the  creation  of  a  sinking  fund  with  which  to  buy 

a.  The  immediate  purchase  by  the  city,  the  property  to  be  paid 
tor  by  cerlihcates  to  be  issued  under  the  provisions  of  the  Mueller 
law,  and  in  turn  to  be  leased  to  the  companies;  the  rent  money  in 
this  case  to  be  put  into  a  sinkine  fund  to  apply  to  the  retirement 
of  the  certificates. 

In  either  case  the  companies  are  to  waive  the 
rights  claimed  by  them  under  the  99-year  act,  and 
no  settlement  is  to  be  made  until  it  has  been  ratified 
by   a    referendum   vote. 

The  burden  of.the  problem  now  falls  upon  the  new 
committee  on  local  transportation.  Alderman  Frank 
I.  Bennett,  who,  for  a  number  of  years,  has  devoted 
his  time  and  energies  to  this  important  committee 
as  Its  chairman,  has  been  made  chairman  of  the 
finance  committee  of  the  City  Council  and  is  suc- 
ceeded by  Alderman  Foreman.  Those  well  informed 
on  the  situation  agree  that  even  with  the  declaration 
for  city  ownership,  at  the  recent  election  the  traction 
problem  is  no  nearer  a  solution,  and  municipal  own- 
ership is  still  a  long  way  off. 


Boris  Sarafoff,  the  leader  of  the  Macedonian  reb- 
els, is  said  to  have  ordered  an  armored  automobile, 
which  he  intends  to  use  in  directing  this  spring's 
campaign  against  the  Turks. 


Institute  Announcements. 

The  i86th  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  Carnegie  Hall, 
New  York  city,  on  April  22d.  The  following  pa- 
pers _  will  be  presented  and  discussed :  "The  Me- 
chanical Construction  of  Revolving-field  Alternators," 
by  David  B.  Rushmore,  Pittsfield.  Mass.,  and  "Con- 
tribution to  Theory  of  the  Regulation  of  Alternat- 
ors," by  H.  M.  Hobart  and  Franklin  Punga,  both 
of  London,  England. 

"High  and  Moderate-voltage  Lines"  is  to  be  the 
general  topic  of  discussion  at  the  next  meeting  of 
the  Chicago  branch  of  the  Institute  which  will  be 
held  on  April  26th.  The  papers  of  George  H.  Lukes. 
W.  C.  L.  Eglin,  Professor  Harris  J.  R3'an  and  Guido 
Semenza  will  be  discussed.  Abstracts  of  the  papers 
will  be  read,  as  usual,  after  which  written  discus- 
sions, previously  prepared,  will  be  read  by  prominent 
members  who  are  well  versed  in  transmission  wor.k. 
J.  D.  Nies  of  Lewis  Institute  will  give  an  elaborate 
discussion  of  Professor  Ryan's  paper.  W".  A.  Blanck 
will  also  prepare  a  discussion  upon  the  paper  of  Mr. 
Semenza.  Mr.  Lukes  will  be  present  at  the  meet- 
ing to  abstract  his  own  paper  and  amplify  it  some- 
what as  to  details. 
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Fuse-plug  Cabinet  Panels. 

The  line  of  cabinet  panels  manufactured  by  the 
General  Electric  Company,  illustrated  herewith,  is 
said  to  have  been  received  with  marked  favor  by 
contractors  and  architects  throughout  the  country. 
The  panels  are  furnished  for  125  and  250-Yolt  serv- 
ice, in  a  variety'  of  arrangements  and  circuits,  to  meet 
the  requirements  of  practically  all  installations.  The 
distinctive  feature  is  the  employment  of  the  well- 
known  Edison  fuse  plugs  on  the  different  circuit'^. 
The  plug  tj-pe  of  panel  seems  to  have  o.n  advantage 
over  the  cartridge-fuse  type,  in  that  the  bus  bar^ 
and  connections  are  placed  considerably  below  the 
level  of  the  tops  of  the  plugs,  thus  rendering  very 
remote  the  liabilitj'^  of  a   short-circuit. 

The  fuse  plugs  furnished  with  the  125-volt  panels 
are  fitted  with  a  mica  cap,  which  enables  one  at  a 
glance  to  know  on  which  circuit  the  fuses  have  blown. 
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Electricians'  Blowpipe. 

An  alcohol  blowpipe,  specially  suited  to  the  re- 
quirements of  electricians  and  also  lead  burning,  is 
shown  in  the  accompanying  illustrations.  The 
double-jet  principle  of  construction  has  been  adapted 
to  wood  alcohol  as  a  fuel,  and  by  this  means  a  non- 
oxidizing  needle-pointed  flame  of  over  3,000  de- 
grees is  produced.  The  device  is  manufactured  by 
the  Turner  Brass  Works  of  Chicago.  The  blowpipe 
weighs  about  one  pound  and  is  so  compact  that  it 
can  be  carried  in  the  pocket  or  toolbag,  as  indicated 
in  Fig.  2.  The  intensely  hot  non-oxidizing  needle 
flame  of  this  blowpipe  is  right  for  soldering  fine 
wires  for  internal  wiring  and  switchboard  work,  as 
the  flame  can  be  confined  entirely  to  the  point  to 
be  soldered  without  burning  the  insulation  or  effect- 
ing the  surrounding  surface. 

This  device  is  recommended  by  its  makers  for  lead 
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desired  air  blast  Both  air  and  gas  are  delivered 
by  the  two  jets  to  the  combustion  chamber,  and 
by  the  proper  regulation  qf  the  valves  perfect  com- 
bustion is  secured,  resulting  in  a  non-oxidizing  flame 
and  the  maximum  degree  of  heat  from  the  fuel.  The 
capacity  of  the  blowpipe  is  about  three-quarters  of  a 
pint  and  it  will  burn  at  full  blast  three  hours  from 
one  filling.  The  burner  is  fitted  with  a  compound 
swivel,  permitting  the  flame  to  be  directed  up  or 
down,  or  swung  around  in  any  position  desired. 


Show-window  Lighting. 

Lighting  show  windows  with  incandescent  lamps, 
since  it  has  become  almost  a  necessity  in  the  dis- 
play of  goods,  gives  ample  opportunity  for  the  ex- 
ercise of  ingenuitj'  in  the  matter  of  wiring  so  as 
to  economize  in  material  and  time. 

The  accompanying  illustration  represents  a  show 
window  fitted  out  complete  with  twin  sockets,  manu- 
factured by  the  Benjamin  Electric  Manufacturing 
Company  of  Chicago. 

With  this  system  of  window  lighting,  the  lamps  arc 
always  in  pairs,  which  gives  a  balanced  effect, 
whether  used  with  window  reflectors  or  on  the  center 
rail  or  sides  of  windows.  In  all  cases,  only  one-half 
the  number  of  connections  are  required  for  a  given 


FIG.     1.       CABINET   PANEL    FOR    26    CIR- 
CUITS   FROM    TWO-WIRE    MAINS. 


FIG.    2-       CABINET    PANEL    FOR    I4    CIR- 
CUITS   FROM    THREE-WIRE    MAINS. 


SHOW-WINDOW    LIGHTING    WITH    SOCKETS    IN    PAIRS. 


The  250-volt  panels  are  fitted  with  reloadable  type 
of  fuse  plug,  which  are  easily  inserted  without  dan- 
ger or  shock.  These  panels  are  neat  in  appearance, 
compact  and  well  finished,  and,  due  to  the  nature 
of  the  Edison  plug,  no  injury  to  the  panel  itself 
can  take  place  when  the  fuses  blow. 

Fig.  I  shows  a  cabinet  panel  for  26  two-wire 
double-branch  circuits  from  two-wire  mains,  with 
main  and  circuit  switches,  while  Fig.  2  shows  a  some- 
what smaller  panel  arranged  for  14  two-wire  single- 
branch  circuits  from  three-wire  mains,  with  main 
and  circuit  switches.  The  spacing  of  the  different 
panels  is  in  conformity  with  the  rules  of  the  National 
Board  of  Fire  Underwriters. 


New  Central-station  Work  in  San  Fran- 
cisco. 

Contracts  have  been  closed  by  the  San  Francisco 
Gas  and  Electric  Company  for  the  additional  equip- 
ment needed  at  Station  "A"  in  the  Potrero  district. 
This  will  become  the  main  electric  generating  station 
for  the  city,  and  when  the  work  now  planned  has 
been  completed  its  total  capacity  will  be  about  14,- 
000  kilowatts.  Two  of  the  engines  will  be  moved 
from  Station  "B"  to  the  new  plant.  The  contracts 
just  awarded  include  one  additional  generating  unit, 
consisting  of  a  General  Electric  three-phase,  11,000- 
volt  generator,  direct-connected  to  a  Union  Iron 
Works  compound  engine.  The  additional  boiler- 
plant  contract  was  secured  by  C.  C.  Moore  &  Co. 
and  also  the  contract  to  move  six  Heine  boilers 
from   another   station   to  the  new  location. 

The  auxiliaries  will  be  supplied  and  the  boiler 
plant  remodeled  by  the  same  firm.  Individual  over- 
head steel  stacks  will  be  put  up.  Heavy  steel  piping 
is  to  be  used  throughout.  The  contract  calls  for 
five  700-horsepower  Babcock  &  Wilcox  water-tube 
boilers,  with  about  50  per  cent,  overload  capacity. 
Forged  steel  superheaters  are  included,  giving  an 
increase  in  temperature  of  125  degrees.  Two  com- 
pound duplex  Snow  feed  pumps,  with  steam  cylinders 
14  and  22  inch  by  16-inch  stroke,  and  lo-inch 
plungers,  will  be  installed.  These  will  be  the  largest 
boiler-feed  pumps  on  the  coast,  having  a  capacity 
of  16,000  horsepower  each.  One  of  the  pumps  will 
be  able  to  supply  the  plant,  and  the  other  will  be 
available  when  repairs  are  necessarj'.  Babcock  & 
Wilcox  marine  oil  furnaces  will  be  installed  under 
all  of  the  boilers,  and  the  oil-fuel  system  will  be  re- 
modeled. Two  special  Goubert  oil  heaters  will  be 
put  in. 


burning  or  the  joining  together  of  two  or  more 
pieces  of  lead  without  the  use  of  solder  or  flux. 
Every  owner  of  a  lead  storage  battery  can  do  his 
own  lead  burning  when  supplied  with  one  of  these 
blowpipes,  and  it  is  no  longer  necessary  to  secure  the 
services  of  a  professional  lead  burner  and  pay  the 
very  considerable  cost  of  shipping  the  oxy-hydrogen 
blowpipe  several  miles,  perhaps  for  the  purpose  of 
installing  a  battery  or  making  simple  repairs,  the 
actual  work  of  which  usually  consumes  but  a  short, 
time. 

Besides  being  useful  for  lead  burning  the  blowpipe 
is  suited  to  many  other  purposes  for  which  the  oxy- 
hydrogen  blowpipe  is  used,  and  it  will  be  found 
Specially  desirable  for  laboratory  and  experimental 
work.  Fig.  i  shows  the  blowpipe  in  operation  with 
a  wide  flame,  which,  by  regulating  the  valves,  may 
be  drawn  down  to  a  needle  point.  The  flame  can 
be  turned  low,  like  a  lamp,  and  left  burning  inside 
the  head  for  any  length  of  time,  consuming  very 
little  fuel  and  always  ready  for  instant  use  by  a 
turn  of  the  needle  valves.  The  operator  can  leave 
his  work  to  wait  on  a  customer,  for  example,  without 


number  of  lamps,   for  the  socket   is  so   constructed 
that  one  set  of  wires  feeds  both  lamps. 

The  sockets  may  be  attached  to  a  pipe  or  tubing 
by  means  of  threaded  nipples,  as  shown  on  the  right 
side  of  the  window,  or  attached  to  a  molding  by  means 
of  short  nipples  and  flanges,  as  shown  at  the  left. 
The  socket  is  fiber-lined  and  is  easily  connected,  the 
shell  being  made  in  two  pieces,  which  snap  together, 
no  screws  being  necessary.  An  exhibit  of  these 
sockets  and  other  specialties  will  be  made  by  the 
company  in  the  Electricity  Building  at  the  World's 
Fair. 


J.  D.  Price  is  among  those  interested  in  the  for- 
mation of  the  Wycomic  Electric  Power  Company, 
which    proposes   the    establishing   of   a    power   plant 

near  Salisbury'.  Md. 


Fig.  I.     Device  in  Operation. 

electricians'  blowpipe. 
the  necessity  of  relighting  or  regenerating  the  burner 
when   he   returns. 

Alcohol  is  poured  into  the  reservoir  after  remov- 
ing the  supply  plug  and  burner.  These  parts  are  then 
replaced  and  pressure  applied  to  the  reservoir  by 
means  of  the  pump  (C).  The  drip  cup  (D)  is  then 
filled  with  alcohol  by  opening  the  valve  (B).  and 
when  full  this  valve  is  closed  and  the  alcohol  in  the 
drip  cup  lighted.  W"hen  entirely  burned  out  valve 
(B)  is  again  opened  and  a  light  applied  to  burner 
opening.     Valve    (C)    is  then  opened  to  obtain   the 


Steam  Turbine  Power  Plant   for  Boston 
Navy  Yard. 

An  interesting  departure  in  engineering  practice 
by  the  authorities  of  the  United  States  Navy,  De- 
partment of  Yards  and  Docks,  is  marked  by  the 
introduction  of  steam  turbines  for  furnishing  power 
for  lighting  the  buildings  and  yards,  and  power  for 
operating  dry-dock  pumps  and  miscellaneous  ma- 
chinery. 

The  initial  installation  of  this  character  is  in  proc- 
ess of  construction  at  the  Charlestown  navy  yard, 
Boston,  Mass.,  and,  for  the  present,  one  Westing- 
house-Parsons  turbine  generating  unit  of  750-kilo- 
watt  capacity  will  be  placed  in  service.  This  turbine 
will  be  of  the  new  short-barreled  type  and  is  now 
under  construction  at  Pittsburg.  A  Worthingtou 
surface  condenser  will  be  employed,  using  salt  water 
for  circulation.  The  condensers  will  be  located  be- 
t  w  e  e  n  the  foundations, 
which  consist  of  concrete 
piers.  A  running  vacuum 
of  28  inches  will  be  secured 
through  the  aid  of  a  dry- 
air  pump.  Steam  will  be 
furnished  at  150  pounds 
pressure  by  Babcock  &  Wil- 
cox boilers,  in  units  of  350 
horsepower,  equipped  with 
Roney  mechanical  stokers. 
Coil  superheaters  in  the 
boiler  settings  will  furnish' 
to  the  turbine  a  superheat 
of  about  100°  F.  The 
boiler  house  will  be 
equipped  with  a  complete 
outfit  of  coal  and  ash-han- 
dling  machinery. 

The  turbine  plant  will 
supply  three-phase  alter- 
natmg  current  at  2,300  volts,  this  voltage  being  used 
for  general  distribution  and  for  direct  use  in  larger 
motors,  while  for  lighting,  lower  voltage  will  be 
provided  by  transformation.  The  turbine-generator 
will  be  sen-cd  by  a  37^/^-kilowatt  Westinghouse  comr 
pound  exciter  unit. 

The  engineering  work  is  under  joint  execution  by 
the  Department  of  Yards  and  Docks  and  the  con- 
structing engineers,  Westinghouse,  Church,  Kerr  & 
Co.,  who  are   installing  the  plant. 


Showinc  Compactness. 
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Hylo  "Long-distance"  Lamp. 

One  of  the  most  interesting  features  of  the  exhibit 
in  the  Palace  of  Electricity  at  the  World's  Fair  at  St. 
Louis  will  be  the  Hylo  turn-down  lamp  exhibit  of 
the  Phelps  Company,  Detroit.  Mich.  The  turn-down 
incandescent  lamp  is  an  article  that  appeals  to  the 
current-consuming  public,  as  it  has  direct  bearing 
on  the  economical  use  of  the  electrical  current,  both 
in  residence  and  commercial  work. 

The  Hylo  turn-down  lamp  is  made  in  two  ways 
and  in  various  candlepowers.  In  the  turn-bulb  style 
the  candlepower  is  reduced  from  16  to  one  by  means 
of  a  twist  in  the  bulb.  In  the  pull-string  style,  the 
lamp  is  turned  up,  down,  or  out,  by  means  of  a  neat 


HYLO    LONG-DISTANCE    LAMP. 

little  svring,  which  serves  the  double  purpose  of 
operating  the  lamp  and  bringing  it  within  the  reach 
of  the  shortest  member  of  the  family. 

The  new  invention  of  the  Phelps  Company  is  illus- 
trated herewith,  and  is  known  as  the  Hylo  long- 
distance lamp.  This  outfit  consists  of  a  lamp,  a  cord 
and  a  switch.  The  cord  can  be  any  length  desired 
and,  by  means  of  a  neat  little  switch,  the  lamp  can 
be  turned  up,  down,  or  out.  This  lamp  is  particu- 
larly adapted  for  closed-globe  lights,  porch  lights 
and  high-ceiling  lights.  In  bedrooms  it  enables  th^ 
occupant  to  turn  the  light  up,  down,,  or  out,  without 
getting  out  of  bed.  New  lamps  are  readily  obtain- 
able, which,  by  a  simple  operation,  can  be  attached 
to  the  cord  on  which  the  old  lamp  has  burned  out. 
The  claim  for  the  Hylo  lamp  is  that  it  will  burn 
three  times  as  long  as  the  regular  electric  bulb. 


Ohio     Interurban     Railway    Association. 

Brief  notice  was  given  in  the  Western  Electrician 
of  April  2d  of  the  organization  of  the  Ohio  Inter- 
urban Railway  Association.  The  first  regular  meet- 
ing of  the  association  was  held  on  March  31st  at  the 
Algonquin  Hotel  in  Dayton.  Over  60  railway  men 
were  present,  representing  about  30  companies.  The 
discussion  of  an  interchangeable  transportation  plan 
was  the  main  feature  of  the  meeting.  It  is  expected 
to  hold  these  meetings  at  intervals  of  about  one 
month  in  different  parts  of  the  state  and  one  subject 
is  to  be  presented  and  discussed  at  each  meeting, 
which  will  take  up  a  portion  of  one  day.  President 
Harrie  P.  Clcgg  called  the  meeting  to  order  and 
delivered  an  address  of  welcome.  Mr.  Merrill,  chair- 
man of  the  committee  on  interchangeable  mileage, 
then  read  his  report,  in  which  he  described  the  form 
of  mileage  coupon  book  which  had  been  adopted  by 
the  committee.  After  some  amendments  had  been 
made  to  the  wording  on  the  cover  of  the  book 
and  the  coupons  contained  therein  it  was  adopted  by 
the  association. 

After  this  business  had  been  transacted  the  meet- 
ing was  opened  for  general  discussion,  in  which 
different  members  contributed  experiences  of  their 
own  in  connection  with  street-railway  construction, 
maintenance  and  operation.  Those  taking  part  in 
the  discussion  were  F.  W.  Coen,  Mr.  Wilcoxon,  Ed- 
ward C.  Spring,  Theodore  Stebbins  and  George  S. 
Davis, 

The  vice-president  of  the  association  is  Edward  C. 
Spring  and  the  secretary  and  treasurer  J.  H.  Merrill. 
The  next  meeting  will  probably  be  held  in  Cleveland 
about  the  first  of  May. 


The  Boston  Convention. 

The  final  list  of  questions  for  the  forthcoming 
Question  Box  at  the  annual  meeting  of  the  National 
Electric  Light  Association,  to  be  held  in  Boston,  on 
May  24th  to  26th,  has  been  issued.  Since  publishing 
the  preliminary  list  several "  weeks  ago  the  number 
of  questions  has  increased  to  a  total  of  43S,  all  more 
or  less  directly  affecting  every  central-station  man 
in  the  country.  The  questions  are  classified  under 
24  subjects,  and  while  some  of  them  may  seem 
simple  to  those  of  wide  experience,  the  information 
asked  may  be  of  vital  importance  to  someone.  Mr. 
H.  T.  Hartman,  editor  of  the  Question  Box,  is  en- 
deavoring to  make  this  feature  of  the  convention 
interesting  and   instructive,   and   the   indications   are 
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that  he  will  be  very  successful.  All  answers  must 
be  in  Mr.  Hartman's  office  in  the  Land  Title  Build- 
ing,   Philadelphia,    Pa.,   by   April   iSth. 

That  the  question  of  hotel  accommodations  at  the 
convention  may  be  properly  dealt  with  and  the  mem- 
bers relieved  of  much  of  the  attendant  care  and  in- 
convenience, President  Edgar  has  appointed  a  com- 
mittee, composed  of  Charles  H.  Hodkinson  (chair- 
man), James  I.  Ayer  and  C.  L.  Edgar,  to  assume 
control  of  the  assignment  of  rooms  and  parlors.  The 
Hotel  Vendome  will  be  the  headquarters,  but  in  ad- 
dition arrangements  have  been  made  with  the  Hotel 
Brunswick,  Hotel  Victoria,  Hotel  Lennox  and  Hotel 
Westminster,  all  within  two  blocks  of  the  Vendome, 
so  that  accommodations  for  at  least  1,000  guests  are 
assured.  If  members  will  make  their  desires  known, 
as  clearly  as  possible,  to  this  committee,  they  will  be 
properly  and  satisfactorily  taken  care  of. 
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the  heat-radiating  quahties.  To  allow  the  removal 
or  replacing  of  the  coils  the  pole  shoes  are  detachable 
The  armature  (Fig.  2)  is  of  the  iron-clad  type,  con- 
sistmg  of  a  toothed  core  of  laminated  mild  steel. 

The  commutators  are  constructed  of  high-grade 
drawn  copper,  with  ample  surfaces  to  carry  current 
without  undue  heating  and  to  give  a  large  radiating 
capacity.  When  desired  the  brushes  may  be  lifted 
from  the  commutator  and  held  away  from  it  by  a 
half  turn  of  an  adjusting  screw.  This  is  a  feature 
that  is  especially  useful  when  it  is  expedient  to  test 
individual  brush  resistances  or  certain  windings  for 
grounds. 

The  use  of  both  steam  and  water  as  prime  movers 
of  these  generators  of  virtually  uniform  type  estab- 
lishes a  comparison  between  the  two  methods  which 
will  be  of  interest  to  every  technical  observer. 


Intramural    Railway  at    the    Exposition. 

Those  visiting  the  St.  Louis  exposition  will  do  well 
on  reaching  the  exposition  grounds  to  board  an  elec- 
tric car  of  the  intramural  railway.  On  foot  it  will 
take  three  or  four  hours  to  make  as  comprehensive 
a  tour  as  the  intramural  affords.  It  is  approximately 
a  six-mile  trip  around  the  grounds  by  this  line,  and 
there  are  16  stations  at  the  various  entrances  and 
spaced  conveniently  along  the  track.  Starting  near 
the  main  entrance,  whence  a  view  of  the  Grand  B^sin 
and  Festival  Hall  may  be  had,  the  cars  pass  be- 
tween "The  Pike"  and  the  Varied  Industries  and 
Transportation  Buildings.  Then  they  wind  about 
through  the  buildings  at  the  western  end  of  the 
grounds,  turning  the  corner  of  the  great  Agricultural 
Building  and  coming  out  upon  the  wooded  sections 
beyond.  After  a  stop  at  the  Fine  Arts  Building,  the 
cars  make  their  way  to  the  extreme  northeastern  cor- 
ner of   the  grounds,   skirt  the    Government,   Liberal 


Electric-railway    Conditions    in     Japan. 

The  Electric  Street  Car  Company  of  Tokyo  has 
just  obtained  a  charter  for  50  years.  The  conditions 
of  the  charter  are  that  out  of  the  net  receipts  one 
per  cent,  goes  into  a  sinking  fund  to  pay  up  the 
stock,  for  there  are  no  bonds.  Of  the  remainder, 
after  seven  per  cent,  has  been  paid  to  shareholders, 
one-third  goes  to  the  city  and  two-thirds  is  again 
distributed  among  the  stockholders.  The  company 
keeps  the   right-of-way  in  repair.     The  fare  is  very 
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liclJ  Ring  with  Coils.  Fig.  2.     Armature. 

PARTS    OF    900-KlLOWATT    GENERATOR    FOR    INTRAMURAL    RAILWAY. 


Arts  and  Manufactures  Buildings,  and  finally  return 
to  within  a  short  distance  of  the  starting  point. 
This  railway  is  owned  and  operated  by  the  Exposi- 
tion Company. 

The  power  plant  for  the  intramural  occupies  a 
space  of  about  10,000  square  feet  in  the  Machinery 
Building.  It  is  seen  on  approaching  the  main  en- 
trance of  the  building,  and  is  one  of  the  most  striking 
electrical  exhibits  on  the  grounds.  The  electric  gen- 
erating equipment  is  furnished  by  the  Crocker- 
Wheeler  Company  of  Ampere,  N.  J.,  and  consists  of 
seven  units,  having  a  combined  generating  capacity 
of  3,500  kilowatts.  Each  unit  is  a  standard  Crocker- 
Wheeler  railway-type  generator  direct  connected  to, 
the  prime   mover. 

There  is  one  unit  of  900  kilowatts  capacity,  run- 
ning at  100  revolutions  a  minute  and  driven  by  a 
Buckeye  cross-compound  steam  engine.  A  600-kilo- 
watt  generator,  running  at  85  revolutions  a  minute, 
is  driven  by  a  Lane  &  Bodley  horizontal  cross-com- 
pound 20  by  40  by  54-inch  engine.  Three  units  are 
of  500-kiIowatts  capacity  each,  one  with  a  speed  of 
100  revolutions  a  minute  and  driven  by  a  26  by  48- 
inch  single-cylinder  rolling-mill  type  of  Corliss  en- 
gine, manufactured  by  the  Murray  Iron  Works,  the 
other  two  being  driven  by  Brown-Corliss  vertical 
cross-compound  engines  at  a  speed  of  135  revolutions 
a  minute.  The  sixth  unit  is  of  4GO-kilowatt  ca- 
pacity, running  at  150  revolutions  a  minute,  and 
uses  a  Harrisburg  horizontal  tandem  compound  15 
by  40V2  by  26-inch  engine.  The  last  generating  unit 
in  the  series  is  driven  by  a  Doble  waterwheel,  the 
water  pressure  being  furnished  by  a  Jeansville  Iron 
Works  pump.  The  unit  is  of  loo-kilowatts  capacity 
and  runs  at  700  revolutions  a  minute. 

Witli  the  exception  of  the  differences  in  size  and  in 
details  of  proportion,  the  several  generators  are  sim- 
ilar. The  cast-iron  magnet  frame  is  of  the  internally- 
flanged  tj'pe,  which  gives  a  maximum  rigidit}'  for  a 
given  cross-section,  and  is  parted  on  its  horizontal 
diameter  and  bolted  together  by  flanges  on  the  in- 
side. A  view  of  one  of  the  frames  is  shown  in  Fig. 
I.  The  poles  are  of  mild  steel  cast-welded  into  the 
frame.  The  field  coils  are  made  up  in  two  or  three 
sections,  which  are  "mummified;"  that  is,  individ- 
ually wrapped,  taped  and  insulated,  and  separated 
from  one  another  by  small  wooden  blocks  to  improve 


low — only  three  sen  (one  cent  and  a  half) — but  this 
sum  has  a  much  greater  purchasing  power  than  the 
same  amount  of  money  would  have  in  America.  This 
electric  road  is  used  exclusively  by  the  common  peo- 
ple. It  is  curious  to  note  that  at  a  meeting  of  bank- 
ers it  was  voted  not  to  use  the  electric  cars  for  an- 
other  year. 


Hartford  Time  Switch. 

Oftentimes  it  is  desirable  to  have  an  electric  sign 
burn  for  certain  periods  during  the  evening  at  times 
when  a  certain  class  of  people  whose  attention  it  is 
wished  to  attract  will  be  the  most  apt  to  see  it,  as. 
for  instance,  a  theater  sign  before  and  after  the 
performance.  In  order  to  throw  a  sign  into  or 
out  of  circuit  at  intervals  without  depending  upon 
an  attendant  to  perform  the  duty,  the  time  switch 
has   been    devised. 

One  form  of  this  apparatus,   as  manufactured  by 


HARTFORD    TIME    SWITCH. 

the  Hartford  Time  Switch  Company  of  Hartford, 
Conn.,  is  shown  in  the  accompanying  illustration. 
This  device  automatically  turns  the  current  on  or 
off  at  a  predetermined  time  by  m.eans  of  a  clock- 
work mechanism  which  has  an  eight-day  lever  move- 
ment. The  switch  is  of  the  double-contact  roizry 
type,  contained  in  a  compact  dust  and  weather-proci 
case.  In'  addition  to  the  automatic  fearure,  the 
switch  has  an  auxilian^  cut-out,  w-hich  penrnts  the 
clock  to  operate  without  throwing  the  switch :  it 
has  also  an  auxiliarj'  hand  tripby  which  the  sv.-:tch 
can  be  thrown  without  disturbing  the  deck. 
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Telephone    News   from   the    Northwest. 

The  Tri-3tate  Telephone  Company  will  put  in  an 
exchange  at  Red  Wing,  Minn. 

A  local  exchange  will  be  installed  for  Withrow, 
Minn.,  which  will  connect  with  the  long-distance 
service  of  the  Northwestern  Telephone  Exchange 
Company. 

The  council  of  Northfield,  Minn.,  has  refused  per- 
mission to  the  .Tri-state  Telephone  Company  for  a 
toll  station  on  its  long-distance  line. 

The  Cadiz  Central  Telephone  Company  has  been 
organized  at  Browntown,  Wis.  E.  L.  Divan  is  presi- 
dent and  C.  K.  Allen,  secretary. 

A  telephone  company  has  been  formed  which  will 
build  a  line  from  Frost,  Minn.,  to  Rome.  K.  T. 
Gaard  is  president  and  K.  Satre,  secretary. 

A  local  telephone  company  has  been  organized  at 
Cokato,  Minn. 

The  Hinckley  and  Rural  Telephone  Company  has 
been  formed  at  Hinckley,  Minn.  T.  O.  Donovan  is 
president  and  P.  A.  Christiansen,  secretary.  Lines 
will  be  built  from  Hinckley  to  Turpville,  Kroschel 
and  Brookpark. 

Fox  &  Jowett  will  install  a  telephone  system  at 
Warroad,  Minn. 

The  Yellowstone  Park  Telephone  and  Telegraph 
Company  will  install  an  exchange  at  Gardiner,  Mont. 

Bill  Bros,  are  installing  an  exchange  in  Sioux  City, 
Iowa,  and  will  construct  a  line  from  that  city  to  Lin- 
coln, Neb. 

The  Gilbert  and  Story  City  (Iowa)  Telephone 
Company  has  been  organized.  G.  P.  Brown  was 
elected  president  and  T.  J.  Thompson,  secretary. 

The  Lemars  Telephone  Company  was  granted  a 
franchise  at  Struble,  Iowa,  recently. 

A  telephone  franchise  has  been  voted  at  Chariton, 
Iowa. 

The  Plymouth  (Iowa)  Telephone  Company  has 
been  incorporated  with  a  capital  of  $10,000.  J.  F. 
Holden  is  president  and  C.  A.  Molsberry  secretary. 

The  Wisconsin  Telephone  Company  will  install  a 
conduit  system  for  the  business  section  of  Green 
Bay,  Wis. 

The  Dunn  County  Telephone  Company  has  been 
granted  a  franchise  at  Chetek,  Wis. 

J.  S.  A.  Schroeder  of  Camp  Douglas,  Wis.,  seeks 
a  franchise  at  Brillion,  Wis.,  to  install  a  local  tele- 
piione  exchange. 

The  Winona  (Minn.)  Telephone  Company  will 
build  five  brancli  lines  in  the  spring. 

The  Viking  Telephone  Company  has  been  formed 
by  farmers  of  Stony  Brook  and  Pomme  de  Terre, 
near  Elbow  Lake,  i\'Iinn. 

The  Western  Union  Telephone  Company  has  been 
formed  in  the  town  of  Irving,  near  Willmar,  Minn., 
and  will  build  lines  at  once. 

The  telephone  subscribers  of  Wheaton  and  Orton- 
ville,  Minn.,  demand  a  restoration  of  the  free  service 
between  Wheaton,  Graceville,  Clinton  and  Orton- 
ville  by  the  Minnesota  Central  Telephone  Company. 
'I'hey  threaten  to  withdraw  their  patronage  and  or- 
ganize new  contpanies  if  the  demand  is  not  granted. 

Tile  Dakota  Central  Telephone  Company  of  Aber- 
deen, S.  D.,  has  secured  control  of  the  lines  in  the 
central  and  southern  part  of  the  state,  formerly 
owned  by  the  Southern  Minnesota  Telephone  Com- 
pany and  the  Southern  Dakota  Telephone  Com- 
pany, both  auxiliaries  of  the  Western  Electric  Tele- 
phone Company.  The  two  systems  comprise  1,023 
miles  of  pole  lines,  giving  the  Dakota  Central  Com- 
pany a  total  of  4,000  miles,  covering  the  entire  state 
except  in  the  southeastern  portion.  The  company 
will  expend  considerable  money  in  extensions  and 
improvements  to  the  lines.  Metallic  circuits  will  be 
built  between  Aberdeen,  Yankton  and  other  points. 

The  secretary  of  the  Citizens'  League  of  Lake  City, 
Minn.,  has  been  investigating  the  question  of  mu- 
nicipal ownership  of  the  telephone  exchange.  He 
figures  that  among  other  things  it  would  be  quite 
likely  that  the  city  could  secure  long-distance  con- 
nection with  both  the  Northwestern  and  the  Twin 
City  systems,  which,  he  adds,  is  scarcely  possible  un- 
der private  ownership.  He  thinks  that  lower  rates 
which  the  city  could  establish  would  induce  a  larger 
volume  of  business  without  a  proportionate  increase 
in  the  expense.  The  manager  of  the  local  exchange 
at  once  wrote  to  the  local  paper  calling  attention  to 
some  errors  in  quoting  rates  and  sizes  of  exchanges 
in  other  towns.  R. 


Michigan  Telephone  Matters. 

There  will  be  a  new  rural  telephone  line  from  Mil- 
ford  along  the  Hudson  road  for  the  accommodation 
of  the  farmers  in  that  vicinity.  This  is  made  neces- 
sary on  account  of  the  increased  demand  for  rural 
service. 

The  Michigan  State  Telephone  Company  has  in- 
creased the  long-distance  rate  between  Detroit  and 
Pontiac.  The  result  of  this  increase,  it  is  thought, 
will  be  the  building  up  of  the  Independent  toll  line 
business  between  these  towns,  which  continues  at  the 
old  rate. 

The  Co-operative  Telephone  Company  of  Detroit 
has  made  application  to  the  city  for  the  use  of  the 
so-called  People's  Telephone  Company's  abandoned 
poles  and  conduits.  The  corporation  counsel  has 
given  his  opinion  that  this  property  has  reverted  to 
the  city  for  the  reason  that  permission  was  not  given 
10  the  Western  Reserve  Construction  Company  to  lay 
the  conduits  and  erect  the  poles  on  the  city's  land, 
although  this  work  was  done  for  the  People's  Tele- 
phone Company,  which  company  had  that  authority. 

W. 


Ohio  Telephone  Notes. 

Holdings  of  the  Everett-Moore  syndicate  in  ths 
People's  Telephone  Company  of  Detroit  have  been 
sold  to  the  Michigan  State  Telephone  Company,  a 
Bell  interest,  by  Trustee  Arthur  Pack  for  $175,000. 
Of  this  $25,000  will  be  paid  in  cash  and  the  remainder 
in  approved  debentures  of  the  Union  Trust  Company. 
The  Everett-Moore  people  at  one  time  owned  all  but 
about  10  per  cent,  of  the  stock  and  bonds  of  the 
People's  Telephone  Company,  but  secured  a  portion 
of  their  money  when  the  plant  at  Jackson,  Mich., 
was  sold.  The  latter  sale,  together  with  the  sale 
of  the  unfinished  building  which  will  soon  be  made, 
will  let  them  out  with  but  a  small  loss.  The  Federal 
Telephone  Company,  through  which  these  plants  were 
built,  has^  no  other  interests  in  Michigan. 

There  has  been  considerable  demand  of  late  for 
United  States  Telephone  bonds  in  the  Cleveland  stock 
exchange.  While  they  sold  freely  the  last  week  there 
was  a  fraction  of  a  point  reduction  over  former 
prices.  The  advance  has  been  rapid  the  last  few- 
weeks,  however,  and  some  reaction  was  looked  for. 
This  will  be  overcome  within  a  short  time,  it  is  be- 
lieved, owing  to  the  rapid  strides  the  company  is 
making  in  the  extension  of  its  business. 

The  Central  Ohio  Telephone  Company  of  Center- 
burg  has  been  incorporated  with  a  capital  stock  of 
$10,000  by  T.  P.  Sylvan,  Charles  E.  Bishop,  J.  E. 
Litzenberg,  G.  E.  Jackson  and  E.  E.  McGuire. 

The  West  Milgrove  Telephone  Company  of  West 
Milgrove  will  be  incorporated  in  a  short  time  -o 
build  and  operate  a  plant  at  that  point.  Considerable 
material  has  already  been  secured  for  the  plant. 
Wilbur  Rosedale  will  be  the  president  and  S.  L. 
Chaster  secretary. 

The  name  of  the  Marshallville  Telephone  Company 
of  Marshallville  has  been  changed  to  the  Marshall- 
ville-Rittman  Telephone  Company. 

The  Wellsburg  Telephone  Company  has  completed 
a  line  to  Glenova,  where  it  connects  with  the  Na- 
tional and  gives  service  through  to  Wheeling.  At 
Wellsburg  connections  have  been  made  with  the 
Phcenix  Telephone  Company.  The  Independent  lines 
thus  formed  connect  with  Steubenville,  Benwood, 
Martins  Ferry,  Cambridge,  St.  Clairsville,  Bellaire, 
Barnesville  and  other  towns  on  both  sides  of  the 
Ohio  River  as  well  as  with  Uniontown.  Connellsville 
and  some  other  Pennsylvania  points.  To  the  north 
connections  are  made  with  Cleveland,  Canton  and 
other  places  through  the  Independent  lines. 

A  company  has  been  formed  at  Perry  to  build 
and  operate  a  telephone  plant.  W.  W.  Cook  will 
be  the  president  and  F.  E.  Morrison  secretary. 
Several  other  prominent  citizens  are  interested  in  the 
proposition. 

The  Preble  County  Telephone  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  John 
C.  Stover,  J.  E.  Flora,  A.  M.  Fudge,  J.  S.  Steward 
and  others. 

A  small  fire  occurred  in  the  switchboard  of  the 
Cuyahoga  Telephone  Company  a  few  days  ago.  The 
girls  kept  at  their  work,  although  the  room  filled  with 
smoke,  and  they  did  not  know  what  the  extent  of  the 
fire  would  be.  About  600  telephones  were  put  out  of 
service  temporarily.  C. 

New  England  Telephone  News. 

Work  on  the  construction  of  condui(s  for  the 
burying  of  the  New  England  Telephone  and  Tele- 
graph Company's  wires  in  Milford  will  shortly  be- 
gin. The  company  has  filed  a  bond  for  $5,000,  giv- 
ing the  local  authorities  the  right  to  use  one  duct 
in  the  conduit  for  fire,  police  and  telegraph  or  tele- 
phone wires  used  for  municipal  purposes.  The  ex- 
pense involved  in  the  changes  contemplated  by  the 
company  amounts  to  upwards  of  $15,000. 

Telephone  connection  between  the  cily  of  Quincy, 
Mass.,  and  neighboring  towns  was  cut  off  during  the 
night  of  April  2d,  and  investigation  showed  that  a  sec- 
tion of  the  cable  at  Quincy  Point  bridge  had  been 
stolen.  It  is  also  stated  that  about  250  feet  of  old 
cable  removed  from  the  poles  by  the  linemen  in  Wey- 
mouth, on  the  other  side  of  Fore  River,  was  stolen 
the  previous  night. 

The  franchise  of  the  Waterbury  Automatic  Tele- 
phone Company  has  been  acquired  by  capitalists  of 
Woodbur)',  Conn.,  and  Arthur  D.  Warner  has  been 
elected  president.  It  is  planned  to  establish  an  Inde- 
pendent company,  the  Woodbury  Telephone  Com- 
pany owners  being  active  in  the  proposed  construc- 
tion. The  old  company,  which  has  sold  the  fran- 
chise, was  organized  in  1899,  bt"  h^s  not  carried  out 
its  original  plans. 

Robbery  of  the  New  England  Telephone  and  Tele- 
graph slot  machines  by  the  process  of  breaking  them 
open  and  abstracting  their  contents  is  not  the  only 
annoyance  to  which  the  company  has  been  subjected 
lately.  A  systematic  use  of  discs  similar  in  size  and 
v/eight  to  the  coins  required  for  their  operation  has 
been  in  progress,  and  the  police  are  now  on  the  watch 
for  perpetrators  of  this  sort  of  deception.  Various 
pay-station  telephone  machines  have  been  tampered 
with,  and  the  company's  losses  in  Boston  aggregate 
a  considerable  amount.  B. 


tem.  E.  H.  Thomas,  I.  L.  Sample,  E.  L.  Furry  and 
others  of  Greenfield  are  incorporators. 

The  Blue  River  Telephone  Company  of  Hancock 
County  has  increased  its  capital  stock  in  order  to 
extend  its  system. 

The  annual  meeting  of  the  stockholders  of  the 
Rushville  Co-operative  Telephone  Company  was  heid 
on  April  8th.  The  secretary's  report  showed  the  re- 
ceipts for  the  year  to  be  $15,405  and  the  disburse- 
ments $14,665.  Rent  to  stockholders  for  residences 
was  raised  to  $1  and  for  business  houses  to  $1.50. 
H.  E.  Barrett,  W.  D.  Root,  B.  L.  McFarlan  and 
T.  M.  Green  were  elected  directors. 

The  Indianapolis  council  at  a  special  meeting  passed 
an  ordinance  permitting  the  New  Telephone  Com- 
pany to  transfer  its  franchise  and  holdings  to  the 
Indianapolis  Telephone  Company.  The  transfer  will 
not  affect  the  franchise  rights  or  obligations.  It  was 
suggested  in  committee  that  since  the  company  in- 
tends to  increase  its  capital  it  should  pay  the  city 
more  money.  The  company  is  now  paying  the  city 
$6,000  a  year  and  the  new  ordinance  provides  that 
the  company  shall  pay  $2  annually  on  each  telephone 
after  6,000.  That  number  has  been  reached,  and  as 
the  company  is  preparing  to  take  on  2,000  more  the 
city's  income  will  be  increased  $4,000. 

Senator  Fairbanks'  amendment  to  the  postoffice 
appropriation  bill  appropriating  $20,000  for  experi- 
menting in  free-telephone  delivery  service  was  ruled 
out  of  order.  The  senators  who  opposed  it  based 
their  opposition  on  the  ground  that  in  time  it  would 
materially  increase  the  cost  of  the  rural  service. 
Senator  Fairbanks  saj'S  such  a  service  is  bound  to 
come  ultimately.  F. 


Evansville    Municipal    Telephone   Com- 
pany Enjoined. 

A  permanent  injunction  against  the  Evansville 
(Ind.)  Municipal  Telephone  Company  preventing  it 
from  doing  business  under  the  franchise  granted  some 
time  ago  by  the  City  Council  was  issued  on  April 
8th  by  Special  Judge  W.  D.  Robinson  of  the  Indiana 
appellate  bench.  The  injunction  suit  was  brought 
by  ex-Judge  R.  D.  Richardson,  and  the  city  demurred 
to  the  complaint.  Judge  Robinson  overruled  the 
demurrer,  and  there  being  no  disposition  to  appeal 
he  next  issued  a  permanent  injunction,  holding  that 
the  company  as  constituted  violated  the  Indiana  law 
in  admitting  preferred  stockholders  to  the  directorate 
and  in  allowing  city  councilmen  and  city  employes 
to  become  stockholders  as  such. 

The  Cumberland  Telephone  Company  at  once  re- 
opened the  negotiations  for  the  arbitration  of  a 
scale  of  rates  looking  to  a  new  franchise.  The  Cum- 
berland's proposition  is  that  a  committee  of  arbitra- 
tion be  appointed  to  determine  what  would  be  fair 
rates  for  the  city,  all  court  proceedings  to  be  with- 
drawn and  a  franchise  to  be  given  the  Cumberland 
company  in  accordance  with  the  terms  of  the  arbitra- 
tion board.  A  conference  was  held  between  Chief 
Counsel  Cranberry  of  the  Cumberland  Telephone 
Company,  James  T.  Walker,  the  company's  local  at- 
torney, and  Mayor  Covert  and  City  Attorney  Funk- 
houser.  The  conferees  declined  to  give  out  any 
information  relative  to  the  matters  discussed,  how- 
ever. 


NEW  COMPANIES. 


Indiana  Telephone  Items. 

The  Harrison  County  Telephone  Company  has  filed 
articles  of  incorporation  to  operate  an  exchange  in 
Elizabeth  and  throughout  Harrison  County.  The 
capital  stock  is  $10,000.  Joshua  F.  Zenor  and  T.  W. 
Knight  are  incorporators. 

The  Cleveland  Telephone  Company  of  Hancock 
County  has  been  incorporated  to  build  a  rural  sys- 


C.  M.  Moore,  W.  D.  Short,  IT.  G.  Merritt  and 
others  have  incorporated  the  Scotland  County  (Mo.) 
Telephone   Company  with  $10,000  capital. 

The  New  York  Automatic  Telephone  Company  of' 
Passaic,  N.  Y.,  has  been  incorporated  by  C.  R.  Nev;- 
man,  George  Roegner  and  A.  C.  Gilgen.     The  capital 
i.s   $1,000. 

A  telephone  company  to  be  known  as  the  Okaw 
Township  Telephone  Company  has  been  organized, 
with  headquarters  at  Duval,  111.  The  incorporators 
are  William  Hendricks,  G.  L.  McCullough  and  A. 
Roberts. 

The  Balls  Ferry  Telephone  Company  is  being  or- 
ganized by  L.  D.  Cheeney,  D.  L.  Cover  and  others 
at  Red  Bluff,  Cal.,  for  the  purpose  of  constructing 
a  telephone  line  to  the  towns  of  Anderson  and 
Cottonwood   from   Balls   Ferry. 

The  Pittsburg  and  Wheeling  Telephone  Company 
has  been  chartered  at  Charleston,  W.  Va.,  to  build 
and  operate  a  line  from  Charleston  to  Wheeling. 
President  J.  G.  Splane  and  Director  R.  C.  Hall 
of  the  Pittsburg  and  Allegheny  Telephone  Company 
and  some  of  the  parties  interested  in  the  National 
Telephone  Company  are  incorporators  of  the  new 
company,  which  has  a  capital  stock  of  $100,000.  The 
lines  of  the  Pittsburg  company  will  be  extended 
south  to  connect  with  the  National. 

Application  is  being  made  to  the  government  of 
New  Brunswick  for  incorporation  by  a  company 
seeking  the  right  to  conduct  a  general  telephone 
business  in  the  counties  of  St.  John  and  Charlotte. 
N.  B.  The  title  of  the  new  company  is  the  Citizens' 
Telephone  Company,  and  it  will  be  connected  with 
the  present  Forest  Telephone  Company  at  Calais. 
Maine,  with  a  main  central  office  at  Calais  for  both 
the  New  Brunswick  counties. 


The  Home  Telephone  Company,  which  will  sooit 
construct  a  $250,000  system  in  San  Diego.  Cal.,  hav- 
ing already  secured  the  franchise,  has  filed  articles 
of  incorporation.  It  is  capitalized  at  $500,000  and 
includes  in  the  directorate  F.  F.  Graves,  F.  F.  Boyce 
and    others. 
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TELEPHONE  MEN. 

William  Brueske  has  resigned  as  local  manager  for 
the  telephone  system  at  New  Rockford,  N.  D. 

Hon.  James  A.  Tawney,  of  Winona,  Minn.,  has 
been  elected  president  of  the  Interstate  Telephone 
Company.     Otto   Troost,  Jr.,   was   elected  secretary. 

I.  Chute  has  been  elected  president  and  C.  D. 
Chute  secretary  of  the  x\itkin-Grand  Rapids  (Minn.) 
Telephone  Company,  which  proposes  to  build  a  line 
between  those  two  cities. 

T.  P.  Sylvan  has  been  appointed  state  sub-license 
agent  of  the  Central  Union  Telephone  Company  in 
Ohio,  with  headquarters  at  Columbus.  Mr.  Sylvan 
is  a  former  mayor  of  Upper  Sandusky,  Ohio. 

R.  E.  Hamblin,  who  has  been  made  vice-president 
and  secretary  of  the  Home  Telephone  Company  of 
Toledo,  Ohio,  will  also  retain  the  general  manager- 
ship. C  E.  Stinson  has  been  placed  in  charge  of 
the  construction  work,  maintenance  and  operating 
departments. 


GENERAL  TELEPHONE  NEWS. 

A.  Monson  of  Motley,  Minn.,  has  devised  a  new 
automatic-telephone  system. 

The  Home  Telephone  Company  of  Los  Angeles 
will  be  given  a  franchise  at  Oxnard,  Cal.,  and  will 
proceed  to  install  a  plant  there. 

The  White  Bear  (Minn.)  Telephone  Company  an- 
nounces a  lo-cent  extra  charge  on  local  and  long- 
distance calls  betwen  11  p.  m.  and  7  a.  m.,  the  sum 
to  go  to  the  operator,  m  addition  to  his  salary,  as 
a  means  of  both  inducing  fewer  calls  at  night  and 
of  getting  the  operator  to  be  more  attentive. 

The  financial  exhibit  of  the  New  England  Tele- 
phone and  Telegraph  Company  recently  published 
places  the  total  assets  of  the  company  on  December 
31st  last  at  $29,053,184,  as  compared  with  $28,287,823 
the  preceding  year.  The  item,  "plant  and  franchise" 
represents  $23,430,319  and  the  real  estate  is  valued 
at  $74,453- 

The  St.  Louis  City  Hall  Commission  proposes  to 
establish  a  branch  telephone  exchange  in  the  city 
hall  instead  of  having  a  special  telephone  for  each 
office.  It  is  estimated  that  the  change  will  save  the 
city  $1,500  annually.  Bids  for  installing  the  ex- 
change have  been  received  from  both  the  Bell  and 
the  Kinloch  companies. 

The  Kinloch  and  Bell  Telephone  companies  each 
have  an  exchange  at  the  World's  Fair.  The  Bell  has 
10  trunk  lines  from  the  grounds  to  the  city  and  the 
Kinloch  eight.  There  are  68  telephones  on  the  Bell 
exchange  and  87  on  the  Kinloch,  all  the  telephones 
being  located  in  the  Administration  Building  and  on 
the  grounds.  Communication  between  different 
offices  of  the  Fair  is  without  the  use  of  trunk  lines. 

The  Bell  Telephone  Company's  response  to  the 
offer  of  the  City  Council  of  Ottawa,  Ont.,  of  a  five- 
year  exclusive  franchise  upon  condition  of  supplying 
$20  residential  telephones,  states  that  it  will  supply 
these  services  for  $20,  but  only  in  case  of  four  parties 
using  a  single  wire  for  four  instruments,  or  $25  for  a 
one-wire  service.  The  corhpany  also  agrees  to  pay  the 
city  $1,500  a  year. 

The  Board  of  Control  for  the  city  of  Toronto, 
■Ont.,  has  decided  that  a  competitive  franchise  should 
be  granted  to  a  telephone  company  to  do  business 
in  the  city,  the  company  offering  the  best  terms  to 
receive  the  contract.  The  city  will  demand  the 
right  to  purchase  the  system  at  the  expiration  of  the 
franchise ;  also  that  a  percentage  of  the  receipts  be 
paid  to  the  city  for  street  rights. 

It  is  reported  that  a  conference  of  officers  of  the 
Interstate  Independent  Telephone  Association  was 
quietly  held  in  Chicago  recently,  at  which  plans  for 
the  formation  of  a  telephone  supply  hou^e  were  dis- 
cussed. Leading  Chicago  manufacturers  were  not 
aware  of  the  meeting  and  do  not  look  with  favor 
upon  the  plan,  asserting  that  such  a  move  is  unneces- 
sary. The  plan  is  said  to  be  to  merge  two  small 
concerns  and  use  these  as  a  nucleus  around  which 
to  build  a  big  plant  that  can  supply  material  to  the 
Independent  telephone  companies  throughout  the 
country. 

The  state  board  of  telephone  assessors  of  Kansas 
has  decided  to  assess  only  such  companies  as  have 
property  interests  in  more  than  one  county.  The 
attorney-general  in  a  recent  decision  held  that  if  a 
local  company  transacted  business  over  ,  connect- 
ing lines  extending  into  other  counties  it  was  tech- 
nically assessable  by  the  state  boar3.  The  board 
decided,  however,  to  allow  companies  having  their 
property  confined  to  the  limits  of  a  single  county  to 
be  assessed  by  the  local  assessor.  Of  the  companies 
reported  to  the  state  board  62  will  be  assessed  bv 
the  board. 

The  committee  on  arrangements  for  the  Demo- 
cratic convention,  which  meets  in  the  Coliseum,  St. 
Louis,  on  July  6th,  has  perfected  plans  whereby  tele- 
phones will  connect  each  state  delegation  with  all 
the  other  delegations  and  with  the  chairman  and 
clerk.  It  is  expected  in  this  way  much  turmoil  and 
confusion  due  to  the  chairman's  failure  to  hear  a 
motion  or  to  recognize  speakers  at  exciting  moments 
will  be  avoided.  Each  newspaper  will  have  a  tele- 
phone connected  with  state  delegations,  the  chairman, 
the  clerk  and  the  newspaper  office.  Long-distance 
telephones  will  be  in  the  vestibules. 


WESTERN    ELECTRICIAN 

New  Electric  Railway  for  Kansas. 

A  charter  lias  been  granted  to  the  Kansas  City  and 
Topeka  Railway  Company  of  Topeka,  Kan.,  with 
capital'  stock  of  $2,500,000.  ■  John  R.  Mulvane,  J.  C. 
Devlin  and  Charles  S.  deed  of  Topeka;  James  A. 
Van  Osdol  of  Anderson,  Ind. ;  Henry  L.  Turner, 
E.  B.  Overshiner,  A.  B.  Nettleton,  G.  A,  Wulkup  and 
Arthur  Overshiner  of  Chicago  are  the  directors. 
JVIr.  Van  Osdol,  the  president  of  the  company,  is  the 
general  attorney  of  the  Indiana  Union  Traction  Com- 
pany. The  company  is  organized  expressly  for  the 
purpose  of  building  and  equipping  a  standard  electric 
interurban  railway  between  Topeka  and  Kansas  City 
by  way  of  Lawrence  and  Olathe.  The  new  road  will 
enter  Kansas  City  over  the  rails  of  the  Kansas  City 
and  Olathe  electric  railway,  now  nearing  comple- 
tion. The  new  road  will  traverse  the  counties  of 
Wyandotte,  Johnson,  Douglass  and  Shawnee,  and  its 
cars  will  come  in  from  Rosedale  over  the  Metropoli- 
tan street-railway  tracks  to  the  center  of  the  city. 
Entrance  to  the  center  of  Topeka  has  been  arranged 
for  over  the  tracks  of  the  Topeka  railway  system. 
Three  engineering  parties  are  now  in  the  field,  mak- 
ing final  locations  between  Olathe  and  Topeka. 
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CORRESPONDENCE. 


ST.   LOUIS  EXPOSITION  NOTES. 

It  is  announced  that  E.  H.  Harriman  of  New 
York,  president  of  the  New  York  World's  Fair 
Comtjiission,  will  deliver  the  address  on  behalf  of 
the  domestic  exhibitors  at  the  opening  exercises  of 
the  World's   Fair. 

Hugo  Reisinger  of  New  York  city  says  that,  after 
careful  and  exhaustive  tests,  he  has  been  given  the 
contract  by  the  World's  Fair  company  for  his  Electra 
highest-grade  carbons  to  be  used  for  all  the  arc 
lights  about  the  grounds  and  in  the  buildings. 

_  L.  W.  Stanton,  consulting  telephone  engineer  of 
Cleveland,  Ohio,  is  supervising  the  installation  of  an 
all-cable  telephone  plant  of  between  200  and  300 
telephones  for  the  Controller  Company  of  America, 
on  the  World's  Fair  grounds,  St.  Louis.  All  the 
telephones  used  will  be  of  the  measured-service  type, 
which  are  manufactured  by  the  Controller  company. 
The  plant  represents  the  highest  type  of  modem 
telephony. 

The  Holophane  Glass  Company,  in  conjunction 
with  its  western  distributor,  the  V.  R.  Lansingh 
Company  of  Chicago,  has  a  fine  booth  in  the  Elec- 
tricity Building.  This  exhibit  will  occupy  nearly 
2,500  square  feet,  and  represent  an  expenditure  of 
about  $25,000.  Many  new  and  novel  features  will 
be  shown ;  among  those  which  will  attract  special 
attention  will  be  the  new  system  for  foot-lights,  bor- 
der-lights for  theaters,  the  seven-color  scheme  for 
sign  work,  and  the  new  system  for  window  lighting. 

Space  has  been  awarded  at  the  St.  Louis  Exposi- 
tion for  the  exhibition  of  the  only  "wireless"  trolley 
car  to  be  seen  on  the  grounds.  The  exhibit  will 
be  made  by  the  Wireless  Railway  Company  of  Phil- 
adelphia and  cars  will  be  shown  in  actual  operation. 
An  experimental  line  of  this  kind  has  been  operated 
several  months  on  the  Chelsea  division  of  the  Penn- 
sylvania railroad  at  Atlantic  City,  N.  J.  L.  W.  Pul- 
len  of  Camden,  N.  J.,  is  the  inventor  of  the  system, 
which  makes  use  of  small  knob  contacts,  placed  at 
intervals  along  the  track.  These  are  normally 
"dead."  A  long  powerful  bar  magnet  underneatli 
the  car  draws  up  a  contact  beneath  the  surface, 
whereby  the  knobs  are  made  "alive"  while  the  car 
is  over  them.  Chief  Goldsborough  decided  to  mstall 
the  car  in  the  court  of  the  Electricity  Building,  and 
Director  Skiff  formally  approved  this  action  on 
March  30th.  The  car  will  have  a  track  about  200 
feet  long,  running  the  length  of  the  east  side  of  the 
court.  For  space  economy  it  will  be  built  in  the 
narrow-gauge  type.     It  will  be  in  operation  daily. 

A  large  area  between  the  Palace  of  Forestry,  Fish 
and  Game  and  the  Administration  Buildings  has  been 
set  apart  for  the  outdoor  transportation  exhibit  of 
the  German  government.  It  will  include  a  general 
train-dispatcher's  office,  an  electric  switch  tow^er,  a 
mechanical  switch  tower,  a  typical  German  railway 
station,  a  blockhouse  and  4,200  feet  of  track.  The 
exhibit  will  show  the  practical  operation  of  the 
German  railways  under  government  control  in  that 
country.  The  buildings  will  all  be  of  typical  German 
architecture,  with  high-pitched  roofs  covered  with 
red  and  green  tiles,  with  medieval  oriel  wundows 
and  ornate  outside  stairways.  Passirig  through  the 
station  building  the  visitor  will  find  himself  within  a 
German  railway  yard.  A  confusing  intricate  network 
of  switches  and  tracks,  all  equipped  with  targets  and 
appliances  in  use  in  Germany,  stretches  before  him. 
Beyond  he  sees  the  switch  towers  from  which  this 
network  of  switches  is  controlled  by  mearis  of  com- 
pressed air  and  electricity.  The  pneumatic  switc'n 
tower  is  to  the  south  and  controls  the  southern  tier 
of  switches.  The  electric  switch  tower  is  to  the 
north  and  controls  the  northern  tier  of  switches.  In 
the  distance  is  the  blockhouse,  from  which  the  train 
dispatcher  directs  the  movements  of  the  operators  in 
the  switch  towers.  All  these  buildings  may  be  en- 
tered by  the  visitor  and  closely  inspected.  Beyond 
the  train-dispatcher's  office  there  is  to  be  a  sec- 
tion of  double-track,  main-line  railway  equipment 
showing  the  track   system,   in   use. 


Great  Britain. 

London,  April  i.— Some  important  and  interesting 
mformation  was  given  with  regard  to  the  government 
telephone  system  m  the  House  of  Com.mons  a  few 
days  ago.  The  occasion  was  the  proposal  by  the 
government  to  vote  $15,000,000  for  the  purpose  of  im- 
proving the  telephone  system,  which,  by  the  way,  was 
eventually  agreed  to.  The  postmaster-general'  ex- 
plained that  the  funds  asked  for  were  in  no  way 
connected  with  any  contemplated  purcliase  of  the  un- 
dertaking of  the  National  Telephone  Company.  Nego- 
tiations, however,  were  in  progress  for  the  acquisi- 
tion of  the  National  company's  system  and  he  hoped 
to  be  able  very  soon  to  come  to  the  House  with 
some  definite  proposal  for  the  absorption  of  the  com- 
pany by  agreement.  With  regard  to  the  $15,000,000 
now  asked,  this  was  for  the  purpose  of  increasing 
the  trunk  lines,  the  London  exchanges  and  the  pro- 
vincial exchanges.  In  London  the  existing  plant  was 
capable  of  serving  40,000  subscribers,  although  the 
actual  number  connected  up  was  only  15,299.  The 
number,  however,  was  rapidly  increasing  and  two 
new  exchanges  were  about  to  be  established.  In 
London  there  were  now  110,128  miles  of  wire  in 
1,094  miles  of  conduits. 

While  on  the  question  of  telephony,  it  will  not  be 
out  of  place  to  mention  some  increased  facilities 
which  have  now  been  afforded  between  Great  Britain 
and  the  Continent  of  Europe.  A  new  list  of  20 
English  towns  is  now  put  into  communication  with 
Chartres,  Orleans,  Rouen  and  about  250  places 
in  the  neighborhood  of  Paris.  The  new  arrangements 
come  into  force  on  April  nth,  and  the  charge  for 
three  minutes  conversation  is  $2.  Communication 
can  only  be  effected  from  postoffice  call  offices  or 
by  subscribers  to  the  postoffice  telephone  system. 
The  English  towns  having  the  benefit  of  the  new 
facilities  are  Liverpool,  Lowestoft,  Manchester,  New- 
port, Norwich,  Nottingham,  Southampton,  Yar- 
mouth, Leicester,  Leeds,  Ipswich,  Hull.  Derby.  Car- 
diff,   Cambridge,   Bristol,    Brighton   and   Bradford.    ' 

Messages  now  appear  to  be  coming  over  to  the 
London  Times  from  the  Far  East  fairly  regularly 
by  means  of  space  telegraphy  from  the  special  dis- 
patch boat  of  that  journal  to  the  nearest  port,  and 
thence  by  the   ordinary  route. 

At  last  the  St.  Marylebone  Borough  Council  has 
been  put  upon  the  road  toward  a  disentanglement 
of  the  troubles  in  which  it  has  been  involved  for 
so  many  months.  It  may  possibly  be  remembered 
that  after  Parliament  ordered  the  purchase  of  the 
undertaking  of  the  Metropolitan  Electric  Supply  Com- 
pany, a  difficulty  was  encountered,  inasmuch  as  it 
was  discovered  that  the  Borough  Council  could  not 
borrow  the  necessary  money  without  special  author- 
ity. Consequently  a  bill  had  to  be  promoted  in  Par- 
liament, necessarily  a  lengthy  procedure,  and  now 
this  bill  has  received  the  sanction  of  a  committee  of 
the  House  of  Commons.  Of-  course,  it  has  yet  to 
be  approved  bv  the  House  of  Lords,  but  little  trouble 
is  anticipated  in  that  direction.  One  or  two  little 
matters,  however,  were  modified  by  the  House  of 
Commons  committee  referred  to.  For  instance,  the 
period  for  the  repayment  of  the  loan  was  reduced 
from  42  to  38  years,  and  a  clause  in  the  bill  which 
gave  the  Borough  Council  authority  to  lease  the 
undertaking,  when  acquired,  to  a  working  company, 
was  struck  out. 

The  results  of  the  first  complete  half-year's  work- 
ing with  electrical  traction  upon  the  Mersey  railway 
are  now  available.  The  number  of  passengers  car- 
ried has  been  nearly  doubled,  and  the  receipts  have 
increased  by  a  third. 

The  Fife  Electric  Power  Company  has  let  a  con- 
tract for  another  of  its  generating  stations  to  a  Brit- 
ish firm  for  $150,000. 

It  has  been  officially  announced  that  arrangements 
are  being  made  by  the  Trinity  House  authorities  for 
fitting  up  certain  of  their  lightships  with  space-tele- 
graphic apparatus  as  an  experiment.  The  matter  is 
being  pushed  forward  and  an  agreement  for  the  use 
of  patent   rights   is  now   being  considered. 

The  tube  railway  under  the  River  Thames,  between 
North  and  South  Woolwich,  has  now  been  definitely 
abandoned  by  the  promoters. 

Mr.  Yerkes  has  been  giving  evidence  before  the 
London  Traffic  Commission,  and  very  entertaining 
he  has  been.  He  was  specially  severe  on  parliament- 
ary committees,  whom  he  stigmatized  as  invariably 
possessing  insufficient  knowledge  of  the  subject  they 
were  asked  to  investigate.  He  also  objected  to  the 
present  system  of  cross-examination  by  counsel  in  the 
committee  rooms,  on  the  ground  that  it  veo'  fre- 
quently caused  a  witness  to  appear  to  say  something 
which  he  did  not  mean.  He  advocated  the  estab- 
lishment of  a  permanent  committee,  whose  dut>'  it 
should  be  to  collect  information  bj'  other  means  and 
to  place  it  before  the  parliamentary  committees.     G. 


New  York. 


New  York,  April  9. — On  Wednesday  morning 
there  was  an  outbreak  of  fire  in  the  rapid-transit 
tunnel  south  of  Fulton  Street.  The  flames  spread 
to  the  cable  conduits,  with  the  result  that  11,000 
telephone  and  telegraph  connections  were  put  out 
of  service.  About  6.C0O  of  these  were  wires  be- 
longing to  the  New  York  Telephone  Company,  and 
as  the  heat  of  the  conflagration  caused  the  soft- 
metal  joints  to  fuse  almost  simultaneously,  the  oper- 
ators  at   the    Cortlandt    Street   exchange   were   sud- 
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denly  called  upon  to  attend  to  what  appeared  to  be 
simultaneous  calls  from  all  the  numbers  on  the 
switchboards.  The  remainder  of  the  wires  affected 
were  mostly  of  those  belonging  to  the  Western 
Union.  By  Thursday  afternoon  most  of  the  con- 
nections had  been  restored,  including  the  long-dis- 
tance telephone  connections  with  Boston  and  Buf- 
falo. 

There  are  quite  n  number  of  indications  that  the 
work  of  "electrifying"  the  Long  Isiand  railroad 
will  1>e  commenced  in  the  near  future,  this  step  hav- 
ing already  been  decided  upon  by  the  Pennsylvania 
railroad,  which  some  time  ago  purchased  the  prop- 
erty of  the  Long  Island  railroad.  In  the  first  place, 
the  recent  financial  report  of  the  Pennsylvania  rail- 
road was  modestly  silent  as  to  the  disposition  ot 
large  sums  of  money  which  it  has  borrowed  of 
late,  and  it  seemed  likely  that  by  the  time  the  tunnel 
that  is  designed  to  connect  the  Jersey  City  terminus 
with  Long  Island  is  completed  (in  about  two  years), 
the  Long  Island  electrification  will  be  an  accom- 
plished fact.  The  work  of  excavating  the  tunnel 
has  been  actually  commenced  from  the  New  Jersey 
end,  and  the  shaft  at  the  Manhattan  end  has  been 
completed.  The  section  of  the  tunnel  between  these 
points  will  be  8,000  feet  in  length. 

The  New  York  Stare  Assembly  has  today  passed 
the  bill  of  the  New  York  Central  Railroad  Company 
authorizing  the  building  of  a  four-track  electric 
railroad  between  this  city  and  Croton,  a  distance 
of  about  30  miles.  Changes  are  also  sanctioned  in 
the   construction   of  the   New   York  depot. 

The  Senate  earlier  in  the  week  passed  three  bills 
affecting  electrical  traction  in  New  York,  these  being 
the  Elsberg  consolidated  bill,  to  introduce  means  of 
adjusting  financial  matters  between  the  traction  com- 
panies and  the  civic  authorities,  and  the  two  bills 
for  increasing  the  powers  of  the  rapid-transit  com- 
missioners. 

Senator  McCarren  has  introduced  a  bill  at  Albany 
designed  to  authorize  the  creation  of  a  municipr.l 
railway  commission  for  New  York  city,  the  func- 
tion of  the  proposed  new  body  being  to  construct 
a  municipal  elevated  line  to  cross  the  Brooklyn  and 
Williamsburg  bridges,  at  a  total  estimated  cost  of 
$15,000,000.  It  is  proposed  that  the  money  should 
he  raised  by  a  bond  issue,  and  that  the  maximum  fare 
for  a  continuous  ride  shall  be  three  cents.  Any  ulti- 
mate profits  on  the  working  of  the  lines  are  to  he 
devoted  to  a  reduction  of   fares. 

Lighting  Commissioner  Oakley  is  recommending 
that  the  open-flame  gas  lamps  in  Manhattan  and 
Brooklyn  be  replaced  by  incandescent  mantles,  and 
he  also  states  that  he  doubts  the  wisdom  of  read- 
vertising  for  tenders  for  the  electric  lighting  of  the 
city,  on  account  of  the  improbability  of  obtaining 
anv   reduction    in   the   prices   quoted. 

The  award  of  $25,000  offered  in  1899  by  the  Brook- 
lyn Rapid  Transit  Company  for  information  regard- 
ing the  originators  of  the  stock  raid  of  that  year 
has  been  finally  awarded  by  the  Supreme  Court  to 
George  A.  Romer  and  Joseph  A.  Briton.  There 
were  17  other  claimants  for  the  money,  whose  claims 
have  been. set  aside  by  the   court. 

Space  telegraphy  plays  a  part  in  a  new  play  pro- 
duced this  week  at  the  Broadway  Theater.  At  an- 
other local  theater  also  one  of  the  chief  hits  is  a 
dance  in  which  the  performers  appear  on  a  darkened 
stage  attired  in  what  appear  to  be  radioactive  cos- 
tumes. D.  W.  W. 


against  the  Worcester,  Rochdale  and  Charlton  Depot 
Company  aggregated  $56,675.04. 

The  Hartford  and  Springfield  Street  Railway  Com- 
pany has  voted  to  purchase  the  franchisie  and  rights 
of  the  Somers  and  Enfield  Street  Railway  Company 
for  $165,333.33  and  proposes  to  pay  with  $124,000 
in  first-mortgage  bonds.  $9,500  in  cash  and  $31,833.33 
in  a  demand  note  of  the  Hartford  and  Springfield 
company  at  five  per  cent,  interest.  B. 


New  England. 

Boston.  April  9. — Plans  for  the  southerly  opening 
and  incline  of  the  proposed  new  tunnel  under  the 
retail-business  section  of  Boston  have  been  com- 
pleted by  the  rapid-transit  commissioners  and  contract 
plans  are  now  in  preparation  in  order  that  bids  may 
be  called  for  and  the  work  proceeded  with  at  the 
earliest    possible    moment. 

The  Bristol  County  Street  Railway  Company's 
property  was  sold  for  taxes  at  Attleboro,  on  April 
6th.  to  the  Federal  Trust  Company  of  Boston,  which 
holds  a  mortgage  on  the  road  and  purchased  it  to 
protect  its  rights.  The  line  is  16  miles  long,  from 
Attleboro  and  Hebronville  to  Taunton,  and  has  been 
in  financial  difficulty  for  some  time,  neglecting  to 
pay  its  taxes,  which  reached  the  sum  of  $1,600.  at 
which    figure   the   trust    company    secured    it. 

The  Ridlon  Electric  Equipment  Company,  which 
is  to  construct  and  equip  the  new  street-railway  line 
from  Lynn  to  Nahant,  Mass.,  will  own  about  two- 
thirds  of  the  stock,  under  the  deal  which  is  con- 
templated between  the  incorporators  and  the  com- 
pany, and  steps  have  been  taken  looking  to  the  re- 
organization  of   the    railway   company's    personnel. 

The  dividend  declared  by  the  Suburban  Electric 
Companies,  and  payable  April  15th,  is  50  cents  a 
share.  This  is  a  reduction  of  50  cents  from  the 
previously  declared  quarterly  dividend^  on  the  pre- 
ferred stock,  due  to  decreased  earnings  of  the  com- 
bination. 

The  National  Construction  Company  of  Boston, 
which  has  been  awarded  the  contract  to  build  the  nev.' 
trolley-line  connections  involved  in  the  establishing 
of  the  circuit  line  along  the  Connecticut  River  from 
Hartford  to  Springfield,  will  commence  work  thereon 
during  the  coming  week,  and  it  is  anticipated  that 
the  circuit  will  be  in  operation  by  the  middle  of 
summer. 

John  A.  Hall  and  Charles  M.  Thayer,  receivers 
of  the  Worcester  and  Southbridge  Street  Railway 
Company,  have  filed  in  the  Superior  Court  a  report 
in  the  matter  of  claims.  The  court  approved  the 
report  and  established  the  claims.  Those  against 
the  above-named   road  aggregated  $1,013,078.84,  and 


Dominion  of  Canada. 

Ottawa,  Out.,  April  9. — The  gross  earnings  of  the 
Toronto  Street  Railway  Company  for  the  seven 
months  ended  March  31st  last  amounted  to  $1,319,- 
490.  Up  to  the  million  mark  the  city  of  Toronto 
received  eight  per  cent.,  and  is  now  getting  10  per 
cent.  When  the  receipts  reach  1V2  millions,  the  per- 
centage will  reach  12  per  cent.,  and  this  point  is  ex- 
pected to  be  attained  by  the  end  of  April. 

A  company  has  been  formed  to  build  a  line  of 
electric  and  steam  railway  from  Ottawa  and  Hull  to 
Buckingham,  and  thence  up  the  LJevre  River,  Que. 
The  company  is  known  as  the  Du  Lievre  and  Ottawa 
Railway  Company.  Power  is  sought  to  run  as  far 
north  as  to  connect  with  the  proposed  Grand  Trunk 
Pacific  line. 

The  town  of  Orillia,  Ont..  is  now  practically  with- 
out light  and  power,  the  big  concrete  dam  of  the 
municipal  electric  plant  at  Ragged  Rapids  on  the 
Severn  River  having  given  way  on  the  7th  instant. 
The  plant  cost  $100,000,  of  which  $30,000  was  ex- 
pended on  the  dam.  The  repairs  to  the  dam  will 
probably  cost  upwards  of  $10,000,  and  will  occupy 
at  least  two  or  three  months.  The  town's  old  sleam- 
pumping  plant  will  keep  up  the  supply  of  water  and 
a  limited  amount  of  light  in  the  meantime,  while  the 
various  industries  dependent  on  the  municipal  electric 
plant  for  their  light  ?nd  power  will  put  in  temporary 
steam  plants. 

The  Dominion  government  has  issued  incorpora- 
tion papers  to  the  Great  Lakes  and  Northwest  Trans- 
portation Company,  which  is  capitalized  at  $10,000.- 
000.  The  amount  has^  already  been  subscribed.  In 
the  near  future  this  company  will  also  apply  for  in- 
corporation from  the  Manitoba  and  Ontario  govern- 
ments. The  incorporation  permits  the  construction 
of  canals  and  improvement  of  navigation  between 
Lake  Superior  and  the  Red  River  to  a  point  to  the 
'south  of  Winnipeg,  to  construct  transportation  lines 
and  generally  improve  the  navigation  of  the  lakes 
and  rivers  of  the  Canadian  Northwest.  The  com- 
pany, however,  was  formed  for  the  sole  purpose  of 
supplying  electric  power  to  the  city  of  Winnipeg  and 
surrounding  towns  and  municipalities.  The  company 
now  has  an  offer  before  the  City  Council  of  Winnipeg 
to  furnish  power  for  less  than  half  the  figure  which 
is  now  being  paid  in  the  city. 

The  ^Montreal  Terminal  railway  intends  this  sum- 
mer to  spread  its  lines  into  the  northern  counties  of 
the  Province  of  Quebec  and  unite  the  scattered  towns 
of  those  districts.  A  bill  is  now  before  Dominion 
Parliament  to  grant  power  to  the  railway  company 
to  extend  its  system  upon  the  island  of  Montreal  and 
through  the  counties  of  Terrebonne,  Montcalm, 
Joliette,  L'Assomption  and  Bertier.  As  soon  as  this 
bill  is  passed,  the  company  intends  to  at  once  con- 
struct a  ramifying  electric  system  on  the  north  side 
of  the  St,  Lawrence  River. 

The  long-standing  action  of  the  city  of  Montreal 
against  the  Montreal  Street  Railway  Company  has 
just  been  decided  by  the  Supreme  Court  of  Canada 
at  Ottawa  in  favor  of  the  cit}\  This  judgment  is  of 
immense  importance  to  Montreal,  involving  as  it  does 
percentages  on  the  street  railway's  earnings  for  many 
years,  both  past  and  to  come.  The  immediate  amount 
covered  bj^  the  decision  is  only  about  $15,000,  but 
as  the  judgment  will  also  affect  the  earnings  of  the 
company  during  the  20  years  of  its  unexpired  fran- 
chise, it  will  probably  mean  a  total  gain  to  the  city 
of  a  round  half  million  dollars.  The  action  was  be- 
gun by  the  city  owing  to  the  refusal  of  the  company 
to  pay  a  percentage  of  its  earnings  on  all  its  lines, 
under  the  agreement  by  which  the  company  secured 
its  franchise  in  1892.  W. 


Winnipeg.  Man.,  April  g. — J.  H.  Coburn  of  Walk- 
erville  is  applying  for  a  charter  to  build  an  electric 
railway  from  Windsor.  Ont.,  via  Walkerville  to 
Chatham,  with  power  to  operate  on  Sundays. 

The  Brantford  and  Erie  railway  (electric)  is  ap- 
plying for  an  act  of  incorporation.  It  proposes  to 
build  a  line  from  Brantford,  via  Waterford  and  Sim- 
coe,  to  Port  Dover,  with  a  loop  line  from  Waterford. 
via  Delhi  and  Lynedoch,  to  Simcoe. 

The  agreement  with  Mr.  Trethaway  of  Montreal, 
providing  for.  the  building  of  an  electric-tramway 
system  for  Edmonton.  N.  W.  T.,  and  suburbs,  as 
voted  on  and  carried  by  the  taxpayers,  has  been 
passed  by  the  Town  Council,  and  is  now  binding  on 
both  parties.  Work  will  begin  as  soon  as  the  frost 
is  out  of  the  ground. 

The  Winnipeg,  Selkirk  and  Lake  Winnipeg  Elec- 
tric railway  will  be  opened  on  May  24th  (Queen's 
Birthday).  The  line  is  already  tied  and  ironed,  and 
ballasting  will  begin  as  soon  as  the  snow  is  off.  Ex- 
Mayor  Arbuthnot  of  Winnipeg  and  Mr.  F.  B.  War- 
ren of  the  same  place  are  interested. 

The  British  Columbia  Electric  Railway  Company 
and  the  Vancouver  Power  Company  are  offering  the 
public  $311,000  of  4V2  per  cent,  joint-mortgage  gold 
bonds  to  run  for  50  years.  The  British  Columbia 
Railway  Company  controls  the  street-railway  sys- 
tems in  Victoria,  Vancouver  and  New  Westminster; 


also  the  lines  connecting  New  Westminster  and  Van- 
couver and  Esquimalt.  In  addition,  it  owns  the 
lighting  systems  in  Victoria  and  Vancouver.  The 
total  bonded  debt  of  the  system  amounts  to  $2,044,- 
972,  and  is  followed  by  $2,287,330  capital  stock. 

Louis  Boyer,  solicitor  of  Montreal,  has  made  an  ap- 
plication to  the  Parliament  of  Canada  for  an  act  to 
incorporate  the  Canadian  Traction  and  Power  Com- 
pany, with  power  to  construct  a  railway  from  a  point 
in  or  near  the  city  of  Montreal  to  a  point  in  or  near 
the  city  of  Ottawa,  with  branch  or  circuit  lines,  and 
to  carry  on  a  general  business  of  light,  heat  and 
power  in  connection  therewith. 

Messrs.  Royce  and  Henderson  of  Toronto  have 
given  notice  of  an  application  to  the  Legislature  for 
power  to  extend  the  Toronto  Suburban  railway  from 
some  point  in  its  present  system  through  the  city  of 
Hamilton,  passing  through  the  counties  of  Went- 
worth,  Lincoln  and  Welland  to  Niagara  Falls,  N.  Y., 
or  to  some  point  on  the  Niagara  River;  also  to  the 
village  of  Vaughan,  in  the  township  of  Vaughan,  and 
to  the  town  of  Brampton  in  the  township  of  Chinoua- 
cousy.  Power  will  also  be  sought  to  construct  branch 
lines  to  change  the  point  of  commencement  of  its 
present  Hamilton  extension,  and  for  other  purposes. 

H. 


Ohio. 

Cleveland,  April  9. — Dr.  LeFever  of  Morgan 
County  introduced  the  state  franchise  bill  in  the 
Legislature  a  few  days  ago.  As  outlined  editorially 
in  the  Western  Electrician  last  week,  the  bill  pro- 
vides for  the  appointment  of  three  men  by  the  gov- 
ernor, who  shall  exercise  supreme  authority  in  re- 
gard to  orranting  franchises  to  street  and  interurban 
roads,  electric-light,  gas  and  heating  plants  in  mu- 
nicipalities. They  may  fix  prices  and  all  conditions, 
and  to  that  end  must  take  in  cost  of  construction 
and  estimates  of  the  amount  of  money  required  to 
operate  and  keep  the  plants  in  repair.  It  is  asserted 
that  the  commission  would  have  power  to  grant 
perpetual  franchises  and  that  the  people  of  mu- 
nicipalities would  not  have  a  word  to  say  in  regard 
to  the  grants.  Nor  would  there  be  any  possibility 
of  municipal  ownership,  as  the  board  could  not  grant 
a  franchise  to  a  city  or  village  in  which  the  owner- 
ship is  already  vested,  but  it  could  grant  a  franchise 
to  some  person  or  corporation  to  compete  with  the 
municipal  plant,  if  one  should  be  established.  It  is 
said  that  the  author  asked  half  a  dozen  members 
of  the  Legislature  before  he  found  one  who  would 
allow  his  name  to  appear  on  the  bill. 

Thomas  L.  Childs  has  been  granted  a  25-year 
franchise  to  build  and  operate  a  street  railway  in 
Akron,  with  the  provision  that  a  fare  of  not  more 
than  three  cents  be  charged  and  that  he  pay  for 
half  the  lighting  of  the  streets  which  the  road  oc- 
cupies or  furnish  the  lights.  Mr.  Childs  has  planned 
to  build  a  road  from  Akron  to  Canton  and  Mas- 
sillon,  and  this  franchise  gives  him  an  entrance  to 
Akron. 

The  annual  meeting  of  stockholders  of  the  Cin- 
cinnati Gas  and  Electric  Company  will  be  held  on 
May  2d. 

William  Ford  has  been  in  the  East  for  some  time 
looking  after  the  financing  of  the  Ohio  and  Michi- 
gan Traction   Company. 

Reports  are  in  circulation  to  the  effect  that  Presi- 
dent H.  H.  Hoffman  of  the  Cincinnati  and  Columbus 
Traction  Company  has  purchased  the  holdings  of 
Henry  Burkhold  in  that  company.  The  par  value 
of  Burkhold's  stock  is  about  $100,000. 

The  Bruce  bill,  providing  that  electric  railways 
shall  be  placed  in  the  same  category  with  steam 
roads  for  taxation  purposes,  has  passed  the  Senate 
and   now   goes  to   the   House   for   concurrence. 

Notice  was  filed  with  the  secretary  of  state  Satur- 
day that  the  capital  stock  of  the  Ohio  Union  Trac- 
tion Company  has  been  increased  from  $ro,ooo  to 
$700,000.  Some  com.ment  has  been  caused  by  this 
action,  because  of  the  talk  in  the  past  that  the  Ap- 
pleyard  syndicate  has  been  planning  to  unite  Cleve- 
land and  Toledo  and  some  other  Northern  Ohio 
cities  with  Columbus.  Springfield,  Dayton  and  Cin- 
cinnati through  the  system  of  trolleys  under  its 
control    in    Ohio. 

The  Cleveland  Electric  Railway  Company  inti- 
mates that  it  has  nothing  further  to  offer  than  six 
tickets  for  a  quarter,  with  transfer,  where  cash  fare 
is  paid,  in  return  for  the  concessions  the  city  offered 
to  make.  Some  of  the  members  of  the  City  Council 
now  say  that  nothing  but  seven  tickets  for  a  quar- 
ter, with  at  least  half  of  the  concessions  at  first 
offered,  would  induce  them  to  vote  for  an  extension 
of    franchise    to    the    company. 

The  recent -increase  of  the  capital  stock  of  the 
Steubenville  and  Wheeling  Traction  Company  from 
$10,000  to  $400,000  is  supposed  to  be  for  the  purpose 
of  securing  funds  for  the  completion  of  the  line. 
Considerable  grading  and  other  work  has  already 
been  done  on  the  road.  It  is  said  that  the  persons 
owning-  the  Wheeling  Traction  Company  are  inter- 
ested in  this  road.  A.  A.  McCaslin  is  secretary  of 
the   provisional    organization. 

Senator  RIcketts  has  prepared  a  bill  for  the  pur- 
pose of  doing  away  with  perpetual  franchises.  Mr. 
Wertz  has  already  prepared  a  bill  of  that  kind,  but 
for  some  reason  it  has  not  been  very  well  received. 

The    Bruce    bill,    giving    street-railway    companies, 
the  right  to  appropriate  private  properly  in  munici- 
palities for  the  purpose  of  shortening  curves,  reduc- 
ing grades  or  building  power  houses,  has  been  passed 
by  the  House  of  Reorescntatives. 

Operations   have   been    resumed   on   the   Cleveland 


April  i6,   1904 

and  Southwestern  Traction  Company's  lines,  the 
men  going  back  to  work  with  an  understanding  of 
the  working  conditions  that  are  to  prevail  on  the 
lines.  President  W.  D.  Mahon  of  the  Amalgamated 
association  came  to  Cleveland  and  told  the  men, 
they  had  no  right  to  demand  the  dismissal  of  Gen- 
eral   Manager    NichoU. 

W.  Kelsey  Schoept  of  the  Cincinnati  Traction 
Company  is  agitating  a  new  hotel  for  that  city.  He 
says  that  a  $3,000,000  structure  should  be  erected, 
and  he  is  willing  to  put  $100,000  into  a  company 
that  will  build  a  good  hotel  on  the  government 
square. 

In  place  of  having  a  president  for  the  Electric 
Package  Company  of  Cleveland,  it  has  been  decided 
to  invest  the  executive  power  in  a  committee  of 
three  officers,  chosen  from  the  roads  over  which 
the  company  operates.  J.  O.  Wilson  of  the  Cleve- 
land and  Southwestern,  Charles  Currie  of  the  North- 
ern Ohio  Traction  and  Light  Company,  and  C.  W. 
Wasson  of  the  Cleveland,  Painesville  and  Eastern, 
compose  the  first  committee,  and  they  will  serve 
four,  eight  and  12  months,  respectively.  At  the 
expiration  of  their  terms  successors  will  be  elected 
for  a  year,  so  that  one  will  go  out  every  four  months, 
always  leaving  two  experienced  n^en  on  the  com- 
mittee. E.  H.  Hyaman,  present  auditor,  will  also 
serve  as  secretary  and  treasurer. 

Conductors  and  motormen  of  the  Cincinnati,  Law- 
renceburg  and  Aurora  have  demanded  an  increase 
from  17%  cents  per  hour  to  24  cents,  and  have  given 
the  management  until  April  15th  to  consider  the 
matter. 

President  Horace  Andrews  has  been  in  New  York 
the  last  few  days,  and,  it  is  said,  is  continuing  ne- 
gotiations toward  the  consolidation  of  the  Syracuse 
Rapid  Transit  Company  and  the  Utica  and  Mohawk 
Valley    Railway    Company. 

The  Rngg  Electric  Company  of  Cincinnati  has 
been  incorporated  with  a  capital  stock  of  $10,000 
by  J.  M.  Walker,  Josepli  K.  Rugg,  Ethel  T.  Rugg, 
M.  Y.   Cooper  and  J.   F.   Kinney. 

The  Columbus  Railway  and  Light  Company  hai 
agreed  to  allow  the  city  to  use  its  poles  for  carrying 
the  wires  of  the  municipal  light  plant,  at  a  certain 
rental,  providing  it  does  not  make  a  similar  arrange- 
ment with  any  other  company,  and  with  the  Pgreemeiit 
that  the  company  may  also  use  city  poles.  The  Board 
of  Public  Service  regards  this  proposition  as  impos- 
sible, and  may  purchase  poles  for  its  own  use  en- 
tirely. 

The  Marion  Electric  Light  and  Power  Company 
has  been  dissolved. 

The  Holies  bill,  giving  Dolice  powers  to  conductor^ 
of  interurban  lines,  has  been  passed  by  the  House 
of  Representatives.  ' 

Watch-inspection  service  is  being  adopted  on  most 
of  the  electric  roads  in  Northern  Ohio.  Only  a 
few  weeks  ago  the  Webb  C.  Ball  Watch  Companv 
of  Cleveland  was  appointe-l  inspector  on  the  Cleve- 
land and  Southwestern  lines  and  the  Pomeroy  svs- 
tem,  and  a  few  days  ago  the  same  comnany  installed 
the  system  on  tbe  Cleveland,  Painesville  and  Easc- 
ern.  Local  inspectors  have  been  appointed  at  vari- 
ous points  on  the  lines,  and  the  work  is  conducted 
just  as  it  is  with  ster^m  railways.  O.  M.  C. 
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with  air  brakes  as  fast  as  it  can.  All  the  new  double- 
truck  cars  are  so  equipped.  The  old  single-truck 
cars  will  receive  attention  next.  The  three-cent  lines 
still  have  to  get  along  with  small  cars  and  hand 
brakes,   although  thev  are  always   crowded. 

C.  G.  W. 


Michigan. 

Detroit.  April  9. — The  Northern  Electric  Manu- 
facturing Company  has  secured  a  verdict  against  the 
Detroit  United  Railway  for  motors  which  were 
furnished  to  the  Detroit  Construction  Company,  the 
concern  which  built  the  Detroit,  Rochester,  Romeo 
and  Lake  Orion  rail.va3^  The  amount  of  the  verdict 
is  Sii,ooi.70.     The  case  will  be  appealed. 

Three  new  cars  have  been  received  for  the  Detroit- 
Toledo  interurban  line  and  will  be  stored  until  the 
line  is  completed  into  Detroit.  The  cars  are  60  feet 
in  length,  with  seating  capacity  for  58  passengers. 
They  are  claimed  to  be  the  finest  electric  cars  in  the 
country. 

The  Indiana  railwav  (electric)  is  arranging  for 
an  extension  of  the  South  Bend-Niles  line  to  Bu- 
chanan, a  distance  of  six  miles.  The  abandoned 
Michigan  Central  roadbed  between  Niles  and  Bu- 
chanan has  been  purchased  for  the  use  of  this  ex- 
tension. 

The  entire  stock  and  accounts  of  the  Michigan 
Electric  Company  of  Detroit  have  been  sold  by  the 
Union  Trust  Company  to  John  A.  Roebling's  Sons 
Company  of  Trenton,  N.  J.,  for  $14,000.  The  latter 
firm  will  place  a  local  electric  man  in  charge  of  the 
property  until  it  is  satisfactorily  disposed  of.  It  is 
possible  that  a  branch  of  the  New  Jersey  house  may 
be   established    in    Detroit. 

All  the  electric  railways  of  Western  Michigan  will 
combine  with  the  boat  lines  running  into  Chicago 
from  ports  on  the  east  shore  of  the  lake  in  a  rate 
war  against  the  Pere  Marquette  railroad.  The  elec- 
tric lines,  in  conjunction  with  the  boats,  will  en- 
deavor to  take  away  the  fruit  shipments,  which  for- 
merly went  all-rail  or  by  rail  and  boat.  This  fight 
is  being  brought  about  by  the  action  of  the  Pere 
Marquette  in  withdrawing  arrangements  for  through 
business  with  the  boats.  As  the  railroad  now^  has 
a  through  local  line  of  its  own  to  Chicago,  it  wishes 
the  entire  haul.  The  new  electric  line  which  is  being 
built  north  from  Muskegon  to  Shelby  and  Hart  will 
be  able  to  do  a  fine  business  as  soon  as  completed 
?s  a  result  of  this  fight.  The  road  is  called  the  West 
Michigan-  Interurban,  and  is  financed  by  Grand  Rapids 
capital.  The  line  is  also  to  be  extended  from  Mu'^- 
kegon  to  Grand  Rapids. 

The  Detroit  Lhiited  Railway  is  equipping  its  cars 


Indiana. 

Indianapolis,  April  11. — The  Evansville  and  East- 
ern Electric  Railway  Company  has  been  incorporated 
for  the  purpose  of  building  an  electric  line  from 
Evansville  to  Rockport  by  way  of  Newberry  and 
Yankeetown.  The  officers  are:  President,  J.  C. 
Harris;  vice-president,  J.  W.  Farquav ;  treasurer, 
M.  S.  Sontag;  secretary,  L.  C.  Frick;  directors,  W 
I.  Rudd,  F.  W.  Reitz  and  W.  L.  Sontag.  The  length 
of  the  line  will  be  32  miles.  It  will  open  up  a  rich 
country  and  connect  prosperous  towns  that  are  now 
accessible   only   by    roundabout    routes. 

Arrangement  is  being  made  for  the  adoption  of 
an  interchangeable  mileage-book  system  by  the  nine 
interurban  lines  entering  Indianapolis.  Under  tiae 
interchangeable  plan  but  one  book  will  be  necessary 
in  traveling  over  the  several  lines.  To  the  man 
who  does  considerable  traveling  the  plan  means 
cheaper  fares,  for  the  reduction  made  as  an  induce- 
ment to  buy  mileage  books   is   quite   pronounced. 

The_  Indiana  Central  Traction  Company  has  filed 
a  certificate  with  the  secretary  of  state  showing  an 
increase  in  its  capital  stock  from  $50,000  to  $200,000. 

The  attempt  of  the  City  Council  of  Mooresville 
to  extend  the  city  limits  to  bring  the  power  house 
of  the  Indianapolis  and  Martinsville  Rapid  Transit 
Company  within  the  city,  so  as  to  procure  the  taxes, 
is  being  resisted  by  tbe  company.  Besides  the  large 
car  barns,  there  is  machinery  in  the  power  house 
valued  at  $100,000.  The  town  tax  for  the  company 
would  be  considerable  in  excess  of  the  present  county 
tax.  The  officials  of  the  company  say  if  the  plant 
is  taken  into  the  city  it  will  be  dismantled  within 
two  years  and  removed  to  the  junction  of  White  and 
Eel  Rivers,  where  a  tract  of  land  has  already  been 
offered  the  company  for  the  erection  of  the  proposed 
additional  power  house  for  the  extension  of  the  com- 
pany's line  into  the  coal  fields.  The  business  men 
of  Mooresville  are  opposing  the  council  in  the  belief 
that  the  moving  of  the  power  house  would  be  a  blow 
to   the   town. 

Albert  Barr,  an  electric  lineman  with  the  Ft. 
Wayne  and  Southwestern  Traction  Company,  has 
enlisted  in  the  United  States  navy  as  an  electrician 
and  has  been  assigned  to  the  Kearsarge. 

Ex-Congressman  C.  G.  Conn  has  purchased  Gov- 
ernor Durbin's  interest  in  the  Elkhart  Power  Com- 
pany. Mr.  Conn  is  now  in  control  of  the  entire 
project,  and  he  proposes  to  invest  $1,000,000  in  an 
electric   plant. 

The  Town  Board  of  Cicero  has  granted  a  fran- 
chise to  John  Plain  for  an  electric-light  nlant. 

A  test  suit  has  been  filed  by  a  farmer  in  Johnson 
County  against  the  Indianapolis,  Columbus  an  I 
Southern  Traction  Company  to  enforce  an  agreement 
regarding  stops.  The  plaintiff  sold  the  company  a 
strip  of  ground  for  a  right-of-way,  and  an  agreement 
was  recited  in  the  deed  that  all  cars  should  stop  :;t 
such  point  as  the  plaintiff  might  designate.  Re- 
cently tbe  company  began  making  fewer  stops,  and 
the  suit   was  begun.  F. 


Northwestern  States. 

Minneapolis,  April  9. — The  Faribault  (Minn.)  Gas 
and  Electric  Company  will  greatly  improve  its  plant, 
including  the  installation  of  a  steam  turbine. 

The  State  Electric  Street  Railway  Company  has 
secured  a  franchise  at  Clinton,  Iowa.  The  company 
will  spend  $150,000  in  rebuilding  and  equipping  its 
line. 

A  municipal  electric-light  plant  will  be  built  at 
Alton,  Iowa. 

The  Cass  Water,  Light  and  Power  Company  will 
treble  its  lighting  capacity  at  Cass  Lake,  Minn.,  and 
has  advertised  for  bids  on  material. 

The  Minneapolis  Retailers'  Association  has  won 
its  fight  over  rates  with  the  General  Electric  Com- 
pany and  a  reduction  of  20  per  cent,  has  been  made. 
As  a  consequence  the  association  will  not  put  in  a 
power   plant   to   generate    its   own    electricity. 

The  Nevada  (Iowa)  Electric  Company  has  let  the 
contract  for  the  equipment  for  its  new  extension  to 
its  power  house  to  the  Westinghouse  Electric  and 
Manufacturing   Company. 

The  Illinois  and  Iowa  Interurban  Company  has  let 
the  contract  for  the  motors  for  its  new  electric  railway 
from  Davenport  to  Clinton,  Iowa,  to  the  General 
Electric  Company  and  for  the  machiner>'  and  equip- 
ment for  the  power  house  and  sub-stations  to  the 
Westinghouse  company. 

The  Sioux  City  (Iowa)  Traction  Company  has 
installed  three  new  boilers  in  its  power  house  to 
furnish  power  for  some  of  the  interurban  extensions 
which   will  be  made   shortly. 

South  Stillwater,  Minn.,  has  sold  its  $15,000  elec- 
tric-light bonds  to  the  First  National  Bank  of  Still- 
water at  $460  premium. 

The  Ladysmith  (Wis.)  Light  and  Power  Com- 
pany will  begin  at  once  the  erection  of  its  new  power 
house. 

The  new  council  of  Duluth.  Minn.,  is  in  favor  of 
building  a  municipal  lighting  plant  instead  of  renew- 
ing the  present  contract  with  the  General  Electric 
Company.  R. 
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Rocky  Mountain  States. 

Salt  Lake  City,  Utah,  April  7.-A  project  is 
bemgpushed  at  Victor,  Colo.,  for  the  building  of  an 
electnc-hght  plant  to  be  owned  and  controlled  by 
citizens  on  a  co-operative  plan.  Dissatisfaction  over 
the  rate  charged  by  the  two  electric-light  companies 
operatmg  there  has  brought  this  about.  A  committee 
was  appomted  at  a  mass  meeting  held  recently  to 
report  upon  the  feasibility  of  the  plan. 

The  prospective  construction  of  an  electric  road 
connecting  Boise,  Emmett  and  Payette,  Idaho  is  bein^- 
vigorously  opposed  by  Emmett  citizens.  Their  op'^ 
position  is  based  on  the  fear  that  with  the  completion 
of  the  line  the  branch  road  at  Nampa  would  fall 
mto  disuse  and  that  Emmett  merchants  would  ship 
practically  all  their  freight  by  way  of  Payette. 

A  certified-  copy  of  its  articles  of  incorporation  have 
been  filed  at  Boise,  Idaho,  by  the  Citv  Trust,  Safe 
Deposit  and  Surety  Company  of  Philadelphia  which 
will  handle  the  bonds  of  the  Boise  Traction  Company 
Attorney  W.  E.  Borah  has  been  appointed  Idaho 
agent  for  the  company. 

,  _  The  Colorado  Telephone  Company  is  now  occupy- 
ing Its  handsome  new  building  in  Trinidad,  Colo., 
and  underground  cables  have  replaced  the  overhead 
wires.  The  improvements  are  of  the  latest  design 
and  the  changes  in  the  system  were  made  at  a  cost  of 
about  $100,000.  Q 

Pacific  Slope. 

San  Francisco,  April  7.—C.  F.  Cunningham  of  the 
National  Electric  Company  of  San  Francisco  has 
been  in  Rio  Vista  looking  over  the  field  there,  with 
the  object  of  installing  an  electric-light  and  power 
plant. 

W.  E.  Hampton,  an  electrical  engineer  of  this 
city,  has  been  inspecting  the  Alamo  Electric  Power 
and  Milling  Company  plant  in  Lower  California. 
This  company  intends  to  install  a  large  power  plant 
at  Ensenada  for  operating  mining  machinery.  About 
$150,000  is  to  be  expended. 

The  Century  Electric  Corporation  of  San  Fran- 
cisco has  been  incorporated  with  a  capital  stock  of 
$250,000.  The  directors  are  all  well-known  electrical 
men.  and  include  C.  M.  Wood,  F.  M.  (Greenwood 
E.  F.  Weibe,  U  D.  Hitzeroth  and  H.  S.  Tittle. 

Rumors  are  current  of  a  consoHdation  of  the 
San  Jose-Los  Gatos  Interurban  electric  railway,  the 
San  Jose  and  Santa  Clara  electric  railway  and  the 
San  Jose  Railroad  Company  of  San  Jose,  Cal. 

The  Cow  Creek  plant  of  the  Northern  California 
Power  Company  at  Kilarc  will  be  completed  in 
about  two  weeks  and  4,000  horsepower  added  to  the 
company's  mains.  This  plant  is  already  connected 
with  the  main  System  at  De  La  Mar,  and  it  is  the  in- 
tention to  construct  another  line  to  a  point  a  few 
miles  farther  down,  so  as  to  be  able  to  give  an  un- 
interrupted service.  This  company  has  established 
a  supply_  business,  and  will  handle  electrical  goods 
of  all  kinds,  there  being  no  other  stores  of  this 
kind   in   Redding. 

The  Tuolumne  Electric  Company  has  been  ii- 
corporated  by  R.  W.  Hussey.  C.  W.  Quilty  and 
others  with  a  capital  stock  of  $40,000.  The  place  nf 
business   is  at  San  Jose. 

The  city  trustees  of  Fullerton,  Cal.  have  advised 
City  Attorney  Marks  to  prepare  advertisements  offer- 
ing for  sale  a  franchise  privilege  for  furnishing  elec- 
tricity  for   light   and   power  purposes. 

The  government  has  granted  a  right-of-way  for 
the  construction  nf  the  Clark  electrical  power  plant 
on  Upper  Salt  River  and  a  transmission  line  to 
Globe.    Trov   and    Kelvin,    Ariz. 

E.  D.  Hibbs.  who  has  just  arrived  from  New 
Jersey  to  accept  the  position  of  assistant  to  th- 
general  manager  of  the  United  Railroads  of  San 
Francisco,  will  at  once  begin  his  work  relieving  G. 
F.  Chapman  of  a  portion  of  his  responsibilities.     A. 


PERSONAL. 

Superintendent  George  G.  Mulhern  of  the  Cleve- 
land Electric  Railway  Company  will  be  a  candidate 
for  sheriff  before  the  next  Republican  convention  in 
Cuyahoga  Counts',  Ohio. 

F.  D.  Phillips,  formerly  with  the  Electric  Appli- 
ance Company  of  Chicago,  is  now  identified  with 
the  Crescent  Company  of  the  same  city,  of  which 
he   has   recently  been   elected   vice-president. 

Martin  D.  Wood,  for  a  number  of  years  manager 
of  the  Western  Union  Telegraph  Company  at  Kansas 
City,  died  on  April  5th.  The  funeral  was  attended  by 
many  out-of-town  employes  of  the  Western  Union. 

Dr.  F.  W.  Gunsaulus,  president  of  the  Armour  In- 
stitute of  Technology  of  Chicago,  has  accepted  the 
invitation  of  the  Louisiana  Purchase  Exposition  Com- 
pany to  deliver  the  invocation  at  the  opening  cere- 
monies of  the  fair  on  April  30th. 

James  P.  Felton,  who  for  the  last  10  years  ha=  been 
located  at  Schenectady.  N.  Y.,  was  recently  appointed 
manager  of  the  supplv  department  at  the  Boston 
office  of  the  General  Electric  Company.  Mr.  Felton 
is  a  Lynn  man,  having  been  a  resident  of  that  cit}' 
previous  to   1894. 

Carl  Schwartz,  formerly  of  the  Berlin  -Allgc- 
meine  Company,  has  been  aopointed  on  the  stafr 
of  the  New  York  Central  railroad  engineering  de- 
partment as  assistant  engineer,  and  will  be  con- 
nected with  the  designing  and  erection  of  the  elec- 
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trical  part  of  the  traction  power  stations.  Mr. 
Schwartz  was  at  one  time  chief  engineer  for  the 
Siemens  &  Halske  company  at  St.  Petersburg,  Rus- 
sia, where  he  designed  and  erected  a  number  of  im- 
portant power  stations  and  power-distributing  sys- 
tems. 

C.  A.  Denman  has  resigned  the  superintendency 
of  the  Richmond  (Ind.)  Street  and  Interurban  Rail- 
way Company  and  will  engage  in  the  telephone  busi- 
ness in  the  South.  Mr.  Denman  is  succeeded  by 
Albert  Gordon,  formerly  coraiected  with  the  Lafayette 
street-railway  system. 

Frank  J.  Stafford,  manager  for  the  Buckeye  Elec- 
tric Company  in  the  Pittsburg  district,  died  at  his 
home  in  Lakewood,  a  suburb  of  Qeveland,  last  week 
in  his  51st  year.  At  one  time  Mr.  Stafford  was  man- 
ager of  the  Cleveland  Electric  Light  Company,  now 
the  Cleveland  Electric  Illuminating  Company.  A 
wife  and  one  son  survive. 

Oliver  D.  Colvin,  Seattle  manager  of  the  Ameri- 
can Steel  and  Wire  Company,  will  become  the  man- 
ager of  the  Snoqualmie  Falls  and  White  River 
(Wash.)  Power  Company  on  May  1st.  President 
Baker  will  devote  himself  entirely  to  the  financial 
end  of  the  business  and  to  questions  of  policy  and 
promotion,  while  Air.  Colvin  will  have  direct  man- 
agement of  the  extensive  electric  power  plant  of  the 
company. 


ELECTRIC  LIGHTING. 

Mayor  Wilson  of  Farmington,  Mo.,  is  endeavoring 
to  secure  an  electric-light  plant  for  that  city. 

Plans  are  being  considered  at  Homer,  La.,  for  the 
construction   of   an   electric-light  plant  by    the   city. 

The  City  Council  of  Lawrenceburg,  Tenn.,  is  ne- 
gotiating for  the  establishment  of  an  electric-light 
plant. 

The  Princeton  Electric  Light  Company  of  Cald- 
well County,  Ky..  has  been  incorporated  with  a  cap- 
ital stock  of  $20,000. 

The  citj'  of  Cadiz,  Ky..  has  decided  on  the  estab- 
lishment of  an  electric-light  plant  and  will  let  the 
franchise  to  the   highest  bidder. 

An  electric-light  and  power  plant  is  to  be  built 
this  summer  at  Seward,  Alaska.  G.  W.  Dickinson 
and    George   Sohns   are   interested   in   the   project. 

Amended  articles  of  incorporation  have  been  filed 
by  the  Indianapolis  Light  and  Power  Company,  by 
which  the  company's  franchises  are  enlarged  and 
broadened,  allowing  it  to  mine  coal,  equip  other 
cities  with  apparatus  for  electric  light  and  power, 
and  sell  any  surplus  product  from  its  mine. 

The  Junction  City  (Kan.)  Electric  Railway  Com- 
pany will  furnish  the  current  to  light  the  quarters, 
barracks  and  streets"  of  Fort  Riley  with  electric 
lamps.  The  company  has  built  a  new  and  large  ad- 
dition and  will  add  one  of  the  largest  and  be3t- 
equipped  plants  in  the  countrj^  for  the  work.  It  is 
putting  in  new  machinery,  costing  about  $100,000. 
The  work  will  be  completed  by  May  15th. 

It  is  reported  that  the  interests  behind  the  merger 
of  the  Rochester  (N.  Y.)  Gas  and  Electric  Com- 
pany and  the  Rochester  Railway  Company  have 
also  obtained  a  controlling  interest  in  the  Rochester 
Light  and  Power  Company,  formerly  the  Central 
Light  and  Power  Company.  The  third-named  coni- 
pany  has  a  perpetual  franchise,  covering  the  entire 
citv'.  and  broader  in  all  of  the  more  important  pro- 
visions than  the  franchise  of  the  Gas  and  Electric 
Company. 


ELECTRIC  RAILWAYS. 

The  Jersey  Central  Traction  Company  opened  its 
electric  railway  between  Red  Bank  and  Keyport, 
N.  J.,  recently. 

At  a  special  meeting  of  stockholders  of  the  South 
Side  Elevated  company,  Chicago,  the  proposition 
to  increase  the  capital  stock  by  $7,226,700,  making 
the  total  issue  $17,550,500,  was  approved  without  a 
dissenting  vote. 

It  is  stated  that  the  farmers  along  the  valley  road 
between  Boulder  and  Louisville,  Colo.,  will  give 
a  15-foot  right-of-way  across  tlieir  farms  to  the 
proposed  Den\'er-Boulder  electric  railway,  if  it  can 
be   induced  to  adopt  that   route. 

German  capitalists  propose  to  build  about  90  miles 
of  electric  railway,  radiating  from  Cienfuegos,  Cuba, 
with  lighting  plants  for  eight  towns  and  a  10,000- 
horsepower  generating  plant.  Plans  for  contractors, 
it  is  said,  will  be  ready  in  about  three  months. 

The  Citj^  Council  of  Akron,  Ohio,  has  granted  to 
Thomas  L.  Childe  a  franchise  to  operate  a  street 
railroad  upon  certain  streets  in  that  citj',  the  rate 
of  fare  to  be  three  cents.  The  road  will  be  part  of 
a  line  between  Canton,  Massillon,  Akron  and  Cleve- 
land. 

The  electric  plants  in  River  Forest.  Alaywood. 
Melrose  Park  and  Elmhurst,  111.,  are  to  be  taken 
over  by  the  North  Shore  Electric  Company  of  Evans- 
ton,  For  this  purpose  the  capital  stock  of  the  com- 
pany has  been  increased  from  $750,000  to  81,250,000. 
This  makes  16  villages  now  included  in  the  opera- 
tion of  the  North  Shore  Electric  Company.  It  has 
the  plants   from   Evanston   to  Waukegan   along  the 


North  Shore.  The  last  four  to  be  acquired  are  near 
the  Desplaines  River,  and  bring  the  chain  of  electric 
lighting  plants  south  along  the  western  limits  of 
Chicago.  Samuel  InsuU  is  president  of  the  com- 
pany, and  he  and  his  friends  have  acquired  the 
various  properties. 

The  franchise  and  good  will  of  the  East  Lynn 
(Mass.)  Street  Railway  Company  have  been  taken 
over  by  the  New^  York  syndicate  of  Morgan  &  Phelps. 
The  purchasers  will  take  immediate  steps  to  perfect 
organization  of  the  company.  The  capital  stock  will 
be  fixed  at  $150,000. 

Since  the  interurban  electric  railway  between 
Wichita  and  Hutchinson.  Kan.,  is  assured,  the  Com- 
mercial Club  of  Wichita  is  now  endeavoring  to 
induce  the  Arkansas  Valley  Transit  Company  to  ex- 
tend the  line  to  Wellington,  Arkansas  City,  Win- 
field  and  other  points  southwest  of  the  city. 

The  Missouri  Land  and  Investment  Company, 
chartered  several  months  ago,  will  begin  at  once 
the  construction  of  the  proposed  interurban  electric 
railway  between  Jackson,  Miss.,  and  Vicksburg, 
Tenn.  W.  Q.  Cole  of  Jackson  is  secretary  of  the 
company  and  Mr.  Paige  of  Terre  Haute,  Ind.,  is  the 
engineer  in   charge. 

At  the  annual  meeting  of  the  stockholders  of  the 
Chicago  and  Milwaukee  Electric  Railroad  Company 
in  Chicago,  Vice-president  J.  W.  Manck  was  suc- 
ceeded as  a  director  by  H.  F.  Osborne.  The  other 
retiring  directors  were  re-elected.  The  company  re- 
ported a  very  prosperous  year.  Work  has  com- 
menced on  the  construction  of  an  addition  to  the 
power  house  at  Highwood.  The  improvements  will 
cost   $250,000. 


POWER  TRANSMISSION. 

A  bill  has  passed  the  Senate  granting  permission 
to  the  Davenport  Water  Power  Company  to  build 
a  dam  and  power  plant  in  the  Mississippi  River  near 
Davenport,  Iowa. 

J.  D.  Price  is  among  those  interested  in  the  for- 
mation of  the  Wycomic  Electric  Power  Company, 
which  proposes  the  establishing  of  a  power  plant 
near  Salisbury,  Md. 

The  Hercules,  Mining,  Milling  and  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of 
Si.ooo.ooo  at  Virginia  City,  Nev.  It  is  the  intention 
of  the  company  to  erect  power  plants  and  sell  power 
in  Alpine,  California  and  Douglas  counties,  Nev. 
The  incorporators  include  P.  Curtz  and  M.  Alack. 

The  Ox  Bow  Power  Company  will  construct  its 
power  plant  at  Ox  Bow.  on  the  Missouri  River, 
about  25  miles  north  of  Helena,  Alont..  if  the  nec- 
essary concessions  can  be  obtained.  The  Ox  Bow 
is  a  loop  in  the  river  about  12  miles  long,  and  at 
the  neck  the  distance  between  the  two  points  of  the 
diverging  current  is  about  a  quarter  of  a  mile.  It  is 
proposed  to  dam  the  river  and  to  establish  a  power 
plant,  after  tunnels  and  canals  have  been  con- 
structed. The  company  expects  to  supply  Butte, 
A.naconda,  Helena  and  numerous  small  cities  with 
electrical  pow-er.  The  cost  of  the  undertaking  is 
estimated  at  about  $750,000. 

Preliminary  tests  have  been  made  by  the  Columbia 
River  Improvement  Company,  whose  power  plant  at 
Electron,  Wash.,  near  the  headwaters  of  the  Puyallup 
River,  is  now  nearing  completion,  and  the  company 
expects  that  the  actual  delivery  of  power  in  Seattle 
can  be  made  at  once.  The  w-hole  supply  generated 
will  be  used  by  the  Seattle  Electric  Company,  in 
conjunction  with  that  already  being  leceived  from 
the  Snoqualmie  Falls  company.  The  tests  made 
were  conducted  with  power  transmitted  from  the 
Seattle  Electric  Company's  Post  .Street  station. 
Sixty  thousand  volts  were  turned  into  the  transform- 
ers in  the  power  station  at  Electron,  under  the  di- 
rection of  Superintendent  Lukes  of  the  Seattle  Elec- 
tric Company.  The  machines  stood  the  test  satis- 
factorilv. 


AUTOMOBILES. 


Two-story  automobile  cars  have  made  their  ap- 
pearance in  Washington,  D.  C,  and  sightseers  are 
patronizing  them  liberally.  They  have  a  spiral  stair- 
way leading  to  the  upper  deck  from  the  rear  plat- 
form, and  will  hold  about  50  people.  The  cars  are 
designed  chiefly  for  the  transient  sightseeing  busi- 
ness, which  is  very  large  in  the  national  capital,  but 
regular  lines  to  run  in  competition  with  the  street 
railways   are   also   to   be   installed. 

One  of  the  handsomest  garages  in  America  is  now 
in  the  course  of  erection  in  New  Y^ork  for  Andrew 
Carnegie.  The  house  will  cost  $20,000.  It  will  be  of 
fireproof  construction,  with  a  front  of  white  marble 
and  Harvard  brick.  The  large  storage  room  on  the 
lower  floor  will  be  entirely  of  white  enamel  brick 
and  paved  with  red  acid-proof  brick.  The  charging 
room  will  be  in  the  rear  and  the  two  stories  over 
the  storage  room  will  be  occupied  by  the  men  who 
operate  and  care  for  the  vehicles. 


to  organize  a  local  branch  of  the  Institute.    There 
are  some  23  members  of  the  Institute  in  Pittsfield. 

The  names  mentioned  in  rhe  incorporation  of  the 
society  for  carrying  out  the  plans  for  the  construc- 
tion of  the  Union  Engineering  Building  in  New  York 
are  Charles  F.  Scott,  Albert  R.  Ledoux,  Theodore 
Dwight,  Charles  Kirchhoff,  Charles  Wallace  Hunt, 
Frederick  R.  Hutton,  Schuyler  Skaats-Wheeler,  Bion 
J.  Arnold  and  James  A'l.  Dodge. 

In  consideration  of  the  prominence  which  the  engi- 
neering department  of  the  University  of  Illinois  has 
attained,  the  engineering  alumni  association  of  that 
institution  is  urging  the  nomination  of  an  engineer 
for  universirs'  trustee  on  each  of  the  party  tickets. 
Candidates  who  have  the  indorsement  of  the  alumni 
have  been  agreed  upon  and  will  be  recommended  to 
the  Republican  and  Democratic  conventions.  There 
are  nine  members  on  the  board,  and  it  is  thought 
that  at  least  one  of  them  should  be  in  direct  sym 
path}'  with  the  engineering  department. 

At  a  meeting  of  the  executive  committee  of  the 
International  Association  of  Municipal  Electricians, 
held  at  Brooklyn,  N.  Y..  on  April  2d,  the  following 
papers  were  selected  and  assigned  to  be  read  at  the 
ninth  annual  convention,  to  be  held  at  St.  Louis, 
September  13,  and  14,  1904:  "Street  Lighting,  Prin- 
ciples Involved  and  Systems  Used,"  by  A.  S.  Hatch, 
Detroit.  Jlich. :  "The  Limitations  of  the  Telephone 
for  Fire-alarm  Purposes,"  by  Adam  Bosch,  Newark, 
N.  J. :  "The  Inspection  of  Theaters  from  an  Elec- 
trical Standpoint,"  by  William  H.  Thompson,  Rich- 
mond. Va. ;  "Methods  of  Testing,"  by  Walter  M. 
Petty.  Rutherford.  N.  J. 


PUBLICATIONS. 


"Little  Gem"  rosettes  made  by  Pass  &  Seymour 
of  Solvay,  N.  Y.,  are  brought  to  the  notice  of  the 
trade  through  a  small  booklet  illustrating  different 
stj-les. 

A  small  circular  descriptive  of  electric  fans  is 
being  sent  out  by  the  Sprague  Electric  Company  of 
New  York  city.  Numerous  fans  of  the  wall,  desk 
and  ceiling  styles  are  illustrated  and  described,  all 
of  which  are  neat  and  compact,  and  are  highly  rec- 
ommended by  the  maker  for  efliciency,  durability, 
quiet   running,   safety  and  appearance. 

The  Central  Electric  Company,  Chicago,  111.,  an- 
nounces that  it  is  sending  out  a  handsome  little  cata- 
logue, illustrating  and  listing  1904  Diehl  direct-cur- 
rent fan  motors.  This  catalogue  is  an  exceedingly 
attractive  little  book,  and  the  company  especially  re- 
quests that  all  dealers  who  are  interested,  and  who 
have  not  received  a  copy,  should  write  to  it  for  one. 

"Some  Facts  Relating  to  Wireless  Telegraph"  are 
contained  in  a  pamphlet  issued  by  the  Thos.  E.  Clark 
Wireless  Telegraph-telephone  Company  of  Pontiac, 
Afich.  Some  of  the  possibilities  of  the  space-tele- 
graph business  are  set  forth  in  the  pamphlet,  together 
with  the  history  and  scope  of  the  Clark  company. 
The  principal  styles  of  apparatus  manufactured  by 
the  company  are  pictured  and  described,  consisting 
of  long-distance  sets,  experimental,  sets  for  schools 
and  colleges  and  railroad  signaling  sets. 

The  Simplex  Electric  Heating  Company  of  Cam- 
bridge, Alass..  has  just  issued  a  complete  catalogue 
of  its  electric-heating  specialties.  The  catalogue 
comprises  over  80  pages,  fully  illustrated  and  listing 
almost  every  form  of  a  cooking  utensil :  also  a  large 
variety  of  other  appliances,  such  as  glue  pots,  sol- 
dering irons,  curling-iron  heaters,  heating  pads,  in- 
strument sterilizers,  radiators,  foot  warmers,  laundry 
and  tailors'  irons,  etc.  The  catalogue  is  sent  upon 
request. 

The  Hunter  Fan  and  Alotor  Company  of  Fulton, 
N.  Y.,  presents  to  the  trade  a  tasteful  booklet,  de- 
scribing the  Tuerk  alternating-current  ceiling  fan. 
These  fans  are  made  with  both  two  and  four  blades 
and  are  hung  from  artistic  fixtures,  two  of  the  types 
also  acting  as  electroliers.  In  the  latter  the  start- 
ing switch  is  at  the  bottom  of  the  fan  and  the  lights 
are  turned  on  from  the  lamp  sockets.  The  electrolier 
fans  are  furnished  for  any  alternating-current  circuit 
from  60  to  125  C3'cles  and  50  to  250  volts. 


MISCELLANEOUS. 


SOCIETIES  AND  SCHOOLS. 

A  special  meeting  of  the  Pittsfield  (Alass.)  mem- 
bers of  the  .American  Institute  of  Electrical  Engi- 
neers was  held  recently  in  the  office  of  Dr.  F.  A.  C. 
Perrine  at  the   Stanley  works,  and  it  was  decided 


The  Chicago  and  Eastern  Illinois  and  the  Big 
Four  railroads  will  install  at  once  an  electric  inter- 
locking plant  at  the  crossing  of  the  two  roads  in 
Terre  Haute,  Ind.  The  machine  will  be  erected  at 
an  expenditure  of  $11,000.  The  interlocker  will  be 
of  the  Taylor  patent  and  will  be  operated  entirely  by 
electricity  which  will  be  made  in  the  plant  and  used 
through  a  storage  battery. 

The  Chicago  and  Alton  Railway  Company  has  put 
into  operation  a  new  signal  system,  which  includes 
three  specific  safeguards  against  accidents — the  usual 
telegraphic  train  orders,  automatic  electric  block  sig- 
nals and  station  block  signals.  The  station  blocks 
are  formed  by  a  continuous  service  of  telegraph  oper- 
ators, da}'  and  night  shifts,  at  each  station,  providing 
a  system  of  signals  which  must  corroborate  the 
safety  testimony  of  the  automatic  signals  before  a 
train  can  proceed. 

The  sanitary  trustees  of  the  Chicago  T)rainage 
Canal  at  their  recent  meeting  again  avoided  a  dec- 
laration as  to  the  disposition  of  the  waterpower  to 
be   developed   at   the   proposed   plant   to  be   erected 
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below  Lockport.  President  Carter  proposed  tli^t  the 
power  be  disposed  of  at  a  reasonable  rate  to  cities, 
villages  and  towns  in  the  district,  but,  although  the 
Chicago  City  Council  empowered  its  finance  commit- 
tee some  time  ago  to  negotiate  for  the  purchase  of 
the  power  for  municipal  use,  the  sanitary  trustees 
have  repeatedly  postponed  consideration  of  the  propo- 
sition. 

Among  the  public  works  at  Panama  which  are 
likely  to  be  opened  to  contractors,  it  is  stated  that 
there  will  necessarily  have  to  be  extensions  made  to 
the  electric-light  plant.  It  is  old  and  not  equal  to 
the  demand.  It  is  contemplated  also  to  start  a  street- 
car system,  to  be  operated  by  electric  power  from 
this  plant.  The  government  contemplates  connect- 
ing the  capital  of  Panama  with  the  other  parts  of 
the  republic  by  telegraph  lines,  and  the  question  of 
roads  and  public  bridges  will  be  considered. 

A  Baltimore  boy  while  nosing  among  the  ruins 
of  the  recent  fire,  came  across  what  the  fire  had 
left  of  a  small  Crocker- Wheeler  motor.  He  gathered 
up  the  castings  and  wrote  a  letter  to  the  manufac- 
turers describing  his  find  and  closing  thus :  "Can  I 
wind  the  armature  so  as  to  use  it  as  a  direct-current 
series-wound  dynamo?  If  so,  what  size  and  how 
much  wire  must  I  use  on  the  field  magnet  and  arma- 
ture? How  many  coils  must  I  divide  the  armature 
into?  .  .  .  Thanking  you  very  much  for  the 
information  you  can  give  me,"  etc.  Such  enterprise 
is  commendable. 


TRADE  NEWS. 


Mason  Dingley  and  Edward  Detzel  have  formed 
the  firm  of  Dingley  &  Co.  at  Painesville,  Ohio,  where 
they  will  do  a  general  electric  and  nlumbing  busi- 
ness. 

The  Crescent  Company,  Chicago,  manufacturer  and 
manufacturers'  agent  for  electrical  specialties,  has 
removed  to  216-222  Omaha  Building,  where  it  has 
ample  facilities  for  its  increasing  business. 

The  Allis-Chalmers  Company  has  taken  over  the 
Bullman-Wilson  Foundry  Company  of  Cincinnati 
and  will  lease  it  to  the  Bullock  Electric  Manufac- 
turing Company.  The  Bullock  company  is  a  stock- 
holder of  the  Bullman-Wilson  company. 

A  shipment  of  200,000  feet  of  various  sizes  of 
rubber-covered  electric-light  wires  was  reported  made 
on  April  6th  to  Japan  by  the  Indiana  Rubber  and 
Insulated  Wire  Company  of  Jonesboro,  Ind.  The 
company  also  exports  on  an  average  3,000  pounds 
of  friction  tape  to  Paris,  France,  every  month. 

The  Swan  Manufacturing  Company  of  Hartford, 
Conn.,  incorporated  with  a  capital  of  $5,000,  will 
manufacture  and  deal  in  engines,  automobiles,  ma- 
chinery, electrical  apparatus  and  supplies.  The  incor- 
porators are  W.  J.  Swan  of  Middletown,  F.  H.  How- 
ard of  Hartford  and  J.  E.  Dowd  of  Meriden,  Conn. 

J.  P.  Hornaday  &  Co.  of  No.  1108  Traction  Build- 
ing, Cincinnati,  Ohio,  have  associated  with  them 
prominent  financial  and  construction  interests,  and 
will  in  the  future  make  a  specialty  of  financing,  con- 
structing and  reorganizing  street-railway,  electric- 
light,  waterworks  and  steam-railroad  properties. 
They  have  recently  completed  the  reorganization  of 
the  Paducah  (Ky.)  city  railway. 

The  B.-R.  Electric  Company  of  Atlanta.  Ga..  has 
been  sold  by  President  James  G.  Rossman  to  the 
Georgia  Railway  and  Electric  Company.  Mr.  Ross- 
man  will  in  the  future  give  his  ■  entire  time  to 
electrical  consulting  engineering,  and  will  open  offices 
in  Atlanta  for  that  purpose.  The  demands  upon 
him  in  this  line  led  to  the  sale  of  the  B.-R.  company. 
Mr.  Rossman  will  have  a  number  of  expert  electrical 
men  with  him. 

George  Clymer  and  W.  E.  Towns  have  formed 
a  partnership  under  the  name  of  Clymer  &  Towns, 


and  will  engage  in  the  electrical  business,  doing  wir- 
ing and  like  work,  and  will  open  a  store  and  office 
in  Fond  _  du  Lac,  Wis.  Mr.  Clymer  is  at  present 
construction  foreman  for  the  Wisconsin  Telephone 
Company.  Mr.  Towns  was  formerly  in  the  employ- 
ment of  the  Fond  du  Lac  Street  Railway  and  Light 
Company,  but  for  about  two  years  he  has  been  in 
Minnesota  and  the  Dakotas. 

A  number  of  prominent  representatives  of  well- 
known  electrical  manufacturing  concerns  consisting 
of  Charles  L.  Jenny,  A.  A.  Thresher,  F.  B.  Duncan, 
C.  E.  Searles  and  Hugh  A.  Brown  recently  visited 
the  _  plant  of  the  Foos  Gas  Engine  Company  of 
Springfield,  Ohio,  to  inspect  the  gas  engine  which 
will  be  sent_by  that  company  to  the  World's  Fair. 
The  engine  is  of  22  horsepower  and  is  suitable  for 
200  i6-candlepower  incandescent  lights  when  belted 
to  a  generator  of  standard  make. 

The  plant  of  the  Standard  Vitrified  Conduit  Com- 
pany, New  York  city,  which  is  located  at  South 
River,  N.  J.,  has  been  running  continuously  since 
it  commenced  operations  in  1902,  so  great  has  been 
the  demand  for  the  product  of  this  company.  The 
plant  is  of  unusual  size  and  completeness  of  equip- 
ment, and  has  a  capacity  of  40,000,000  feet  of  con- 
duit annually.  Both  single  and  multiple-duct  con- 
duit are  manufactured  and  a  patent  mandrel  for 
laying  the  former  is  furnished  free  to  customers. 
A  catalogue  of  the  product  may  be  had  on  applica- 
tion. 

The  Crocker-Wheeler  Company  announces  an  in- 
crease of  capital  from  $r,ooo,ooo  to  $2,000,000.  The 
company  was  organized  in  1S92  by  Dr.  Schuyler 
Skaats  Wheeler  and  Professor  Francis  B.  Crocker 
on  a  relatively  modest  basis.  It  now  has  15  branch 
offices  from  Boston  to  San  Francisco,  and  is  one 
of  the  foremost  producers  of  electrical  apparatus. 
Since  the  beginning  the  capitalization  has  been  in- 
creased several  times,  until  in  1899  it  was  made 
$1,000,000.  In  view  of  the  rapidly  expanding  busi- 
ness, the  stockholders  have  now  decided  to  double 
the   amount. 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  ^introducing  a  new  portable  power-factor 
meter  whicli  operates  equally  as  well  on  leading 
currents  as  on  lagging  currents.  There  are  two  sets 
of  coils,  one  containing  a  separate  series  winding 
for  each  phase  of  the  circuit  and  the  other  a  po- 
tential winding  across  one  phase  of  the  circuit.  The 
series  coils  produce  a  resultant  rotating  field.  Pass- 
ing through  the  potential  winding  is  a  small  iron 
vane  which  takes  up  a  position  in  the  rotating  field 
depending  on  the  phase  relation  of  the  currents  and 
the  voltage  impressed  on  the  potential  winding.  A 
pointer  on  a  shaft  carried  by  the  vane  indicates  the 
angle  between  the  current  and  voltage,  the  scale 
reading  directly  in  power  factors.  The  Westing- 
house  company  is  reported  to  have  secured  the 
contract  for  the  generating  equipment  to  be  installed 
by  the  municipalities  of  Kalk  and  Muizenberg.  Cape 
Colony,   South  Africa,  for  electric-lighting  purposes. 

The  Chipman  Electric  Purifying  Company  of  New 
York  has  appointed  Col.  W.  S.  Rogers  as  manager 
of  its  western  office,  located  in  Cleveland.  Ohio. 
Colonel  Rogers  is  one  of  the  pioneers  in  the  electrical 
business,  having  been  with  the  Brush  Electric  Com- 
pany for  15  years  before  it  quit  business.  He  has 
been  watching  the  work  of  purifying  water  by  elec- 
tricity and  is  convinced  that  it  is  far  in  advance  of 
sand  filtration.  Being  thoroughly  satisfied  with  a 
great  future  in  this  work,  Mr.  Rogers  consented  to 
?ccept  the  position  off'ered  him  as  manager  of  the 
western  department,  which  includes  all  the  territory 
west  of  Pennsylvania.  The  Chipman  process  con- 
templates not  only  the  purification  of  water  under 
pressure  for  sleam  boilers,  but  has  a  thoroughly  de- 
veloped system  for  municipal  work,  not  only  clarify- 
ing but  purifying  water  for  towns  and  cities.  Plans 
are  being  drawn  up  now  for  a  plant  to  furnish  30,- 


000,000  gallons  a  day  lor  tlie  city  of  Montreal,  and 
from  the  great  number  of  inquiries  being  made,  it  will 
m  a  short  time  require  a  large  force  to  keep  up  with 
the  work. 


BUSINESS. 


The  Chicago  Fuse  Wire  and  Manufacturing  Com- 
pany announces  that  it  has  secured  a  very  desirable 
space  in  the  Electricity  Building  at  St.  Louis  and 
will  make  an  attractive  display  of  its  various  products. 

The  Kuhlman  Electric  Company  of  Elkhart,  Ind., 
is  sending  out  a  neat  aluminum  card,  on  one  side  of 
which  is  given,  "in  a  nutshell,"  the  weights,  area 
and  safe  current  capacity  of  the  various  sizes  of 
insulated  wire.  A  brisk  demand  for  the  company's 
three-phase  transformers  is  reported. 

The  Gould  Storage  Battery  Company  of  New- 
York  city  reports  a  number  of  new  installations  of 
batteries  containing  from  60  to  244  cells.  These 
batteries  are  used  for  various  purposes,  such  as 
floating  batteries  upon  railway  lines,  isolated  and 
residential   plants   and   for  telephone  exchanges. 

The  Electric  Appliance  Company,  Chicago,  reports 
that  notwithstanding  the  numerous  cheaper  grades  of 
lamps  now  on  the  market  its  sales  on  Packard  lamps 
during  the  winter  just  past  have  far  and  away  ex- 
ceeded all  previous  records.  This,  the  comapny  says, 
is  no  phenomenon,  but  merely  the  result  of  the  mam- 
tained  efficiency  of  the  high-class  Packard  product. 

Charles  R.  Pratt  and  Edward  Van  Winkle,  con- 
sulting engineers,  at  160  Fifth  Avenue,  New  York, 
announce  that  they  are  prepared  to  examine  and 
determine  the  value  of  any  patent,  and,  being  con- 
■sulting  engineers  as  well  as  patent  attorneys,  are 
in  a  position  to  advise  patentees  as  to  the  best  meth- 
ods of  obtaining  results  from  their  patents. 

The  Bullock  Electric  Manufacturing  Company  of 
Cincinnati  especially  recommends  its  oil-insulated 
shell-type  transformers.  These  transformers  are  built 
with  the  coils  mounted  in  a  vertical  position  and 
are  either  water  or  self-cooled.  Those  that  are 
water-cooled  range  in  size  from  too  to  2,000  kilo- 
watts, the  self-cooled  from  37%  to  250  kilowatts. 
The  designs  cover  transformers  up  to  80,000  volts. 
They  are  described  in  bulletin  No.  1025,  just  issued 
by  the  company. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia states  that  it  is  continually  adding  to  its 
list  of  E.xide  battery  depots,  the  list  now  including 
12  cities.  These  stations  instituted  for  the  purpose 
of  the  prompt  delivery  and  care  of  Exide  batteries 
have  proved  to  be  of  great  convenience  to  the  public, 
and  the  rapidly  increasing  demand  for  E.xide  bat- 
teries has  necessitated  the  opening  of  new  depots 
at  central  points.  These  stations  are  located  in  New 
York  city,  Philadelphia,  Pittsburg,  Buffalo,  Chicago, 
Denver,  Boston.  St.  Louis,  Rochester,  Toledo,  De- 
troit  and    Columbus. 

Roth  Brothers  &  Co.,  Chicago,  builders  of  the  well- 
known  Roth  dynamos  and  motors,  have  recently  is- 
sued several  new  bulletins  showing  their  latest  prod- 
ucts. This  company  makes  a  specialty  of  small  mo- 
tors and  dynamos.  The  motors  range  in  size  from 
one-eighth  horsepower  to  20  horsepower  and  the 
dynamos  from  eight  lights  capacity  (i6-candle- 
power)  up  to  300  lights  capacity.  The  motors  arc 
adapted  for  any  power  purpose.  The  company  will 
be  pleased  to  mail  to  those  interested  a  hanger  show- 
ing some  of  the  many  uses  to  which  Roth  motors  can 
be  put,  as  well  as  other  literature  on  its  product. 
Roth  motors  are  in  use  not  only  in  the  United  States 
but  in  almost  every  foreign  countr\^  The  Roth 
Brothers*  business  has  grown  steadily  year  after 
year,  and  they  are  today  one  of  the  largest  makers 
of    small    dynamos   and    motors. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


756,219.  Wireless-telegraph  Receiving  System.  Eu- 
gene Ducretet,  Paris,  France.  Application  filed 
August   14,    1903. 

An  oscillation  transformer  whose  primary  and  sec- 
ondary windings  consist  of  flat  spirals,  superposed  one 
on  the  other,  is  provided  with  means  for  malring  elec- 
trical connection  with  various  parts  of  each  spiral, 
whereby    the   number    of  effective    turns  is  varied. 

756,223.  Process  of  Treating  Low-grade  Ores  and 
Tailings  by  Electrolysis.  Ernst  Fahrig^  Phila- 
delphia, Pa.     Application  filed  May  9,   1903. 

The  ore  or  tailings  are  first  ground  and  mixed  with 
a  suitable  quantity  of  water  and  a  suitable  electrolyte 
so  as  to  form  a  pulp;  the  pulp  is  passed  by  gravity 
between  a  series  of  pairs  of  inclined  anode  and  cathode 
plates  arranged  tower  fashion  one  below  the  other.  From 
time  to  time  the  precious  metal  deposited  on  the  cathode 
plates   is  removed. 

756,242.  Electric  Heater.  Robert  Kuhn,  Detroit, 
Mich.,  assignor  to  the  United  Electric  Heating 
Company,  Detroit,  Mich.  Application  filed  Oc- 
tober 7,   1902. 

Wrapped  about  the  receptacle  for  the  material  to  be 
heated  is  a'  heating  coil.  An  outer  closed  casing  sur- 
rounds,  but   is  spaced    from   the   coil. 

756,275.  Electric  Signaling  Device  for  Elevators. 
Fred  S.  Payne,  Boston,  Mass.  Application  filed 
August  II,  1903. 


issued  (United  States  Patent  Office)  April  2,  igo^. 

Several  electric  switches  are  operated  by  a  movable 
brush;  signals  upon  each  floor  of  the  building  are  oper- 
ated by  certain  of  the  switches  and  indicate  at  all  times 
the  direction  in  which  the  elevator  car  is  moving,  or 
will  next  move,  and  push  buttons  are  located  upon  each 
floor.     Magnets  electrically  connect  with  the  push  buttons. 


NO.  756,316. — ELECTROMAGNETIC    RAILWAY    SWITCH. 

756,296.  Selective  Signaling  for  Poly-station  Tele- 
phone Circuits.  Burdett  Stryker,  Washington. 
D.  C,  assignor  to  the  American  Telephone  and 
Telegraph  Company.  Application  filed  April  30, 
1903. 

Conductors    of    the    main    circuit    contain     a    normally 
incomplete  or  open  bridge  and  an  earth  branch"  from  one 


of  them.  A  polarized  bell  in  the  bridge  is  constructed  or 
adjusted  to  respond  to  current  pulsations  of  definite 
sign  only,  when  the  bridge  is  closed,  and  a  relay  controls 
the  continuity  of  the  bridge  connected  in  the  earth 
branch. 

756,316.  Electromagnetic  Railway  Switch.  Rollin 
A.  Baldwin,  South  Norwalk,  Conn.,  assignor 
to  the  Baldwin  &  Rowland  Switch  Company. 
Application  filed  December  18,  1902.  Renewed 
July  24,  1903. 

Two  electromagnets  throw  the  switch  in  opposite 
directions.  An  armature  is  common  to  both  magnets  and 
a  tilting  bar  has  a  movable  pivot  located  on  the  arma- 
ture and  electric  contacts  in  circuit  with  each  magnet. 
The  bar  is  adapted  to  be  closed  and  opened  alternately 
by  the  tilting  of  the  bar.      (See  cut.) 

756,328.  Recovery  of  Gold  and  Silver  from  Cyanide 
Solutions.  Samuel  B.  Christy,  Berkeley,  Ca!. 
Application  filed  May  20,  1901. 

The  process  of  removing  gold  and  silver  from  dilute 
cyanide  solutions  consists  in  forcing  the  solution  to 
circulate  from  a  storage  tank  through  a  suitable  elec- 
trochemical cell  and  back  again  repeatedly,  so  that  the 
solution  is  brought  into  intimate  contact  with  anodes  and 
^thodes  in  rapid  alternation  and  at  such  a  speed  that 
fresh  gold  and  silver- bearing  solution  is  brought  into 
intimate    contact    with    the    cathodes. 
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756,331.  spring-jack  for  Telephone  Switchboards. 
Merritt  S.  Conner,  Chicago,  111-  Application 
filed  January  5,  1903. 

A  strip  of  spring  jacks  comprises  the  front  supporting 
strip  having  plug  holes,  test  thimbles  held  in  the  holes 
and  having  rearwardly  extending  tongues,  an  angular 
stiffening  web  carried  by  and  forming  a  part  of  each 
tongue,  switch  springs  with  suitable  insulating  parts  sup- 
ported by  the  stiffening  webs  and  means  for  binding  the 
parts  together. 

756,344.  Circuit  Breaker.  Leonard  L.  Elden,  Bos- 
ton, Mass.,  assignor  of  one-half  to  Sears  E. 
Condit,  Jr.,  Somerville,  Mass.  Application  filed 
June  20,   1901. 

Make-and-break  contacts  co-operate  with  an  operating 
member.  Armatures  are  actuated  by  coils  in  each  cir- 
cuit of  the  circuit-breaker.  Tripping  mechanism  is  au- 
tomatically operated  respectively  by  the  respective  arma- 
tures. 

756,408.  Call  or  Alarm  Device  for  Hotels  or  Other 
Buildings.  Harvey  Reed,  Minneapolis,  Minn., 
assignor  of  one-third  to  William  M.  Stone, 
Minneapolis,  Minn.  Application  filed  September 
4,  1902. 

A  solenoid  is  operated  by  a  controlling  circuit  in-  . 
volving  one  or  more  switches,  an  armature  or  needle 
being  subject  to  the  solenoid.  A  number  of  contact 
fingers  and  a  contact  bar  engageable  with  all  of  ^he 
fingers  are  under  the  direct  action  of  the  solenoid  and 
armature.  Electric  bells  are  located  in  different  rooms, 
and  circuit  connections  including  the  bells,  whereby  all 
of  the  bells  may  be  simultaneously   thrown  into  action. 
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NO.     756,523. — AUTOMATIC    POWER"  CUT-OUT. 

756,412.  Support  for  Incandescent  Electric  Lamps. 
Adolphe  Remain  and  Jean  D'Ayguesvives,  Pari:;, 
France.     Application  filed  October  10,  1902. 

A  support  for  incandescent  electric  lamps  comprises 
a  casing,  an  upper  portion  of  insulating  material,  contact 
plates  on  the  upper  portion,  screw-threaded  rods  engag- 
ing with  the  plates  and  extending  through  the  portion 
and  a  lower  portion  of  insulating  material. 

756,424.  Secrecy  System  for  Telephone  Switch- 
boards. Edwin  H.  Smythe,  Freeport,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago, III.    Application  filed  December  14,  1901. 

A  telephone  switch  at  each  station  controls  the  line 
circuit,  a  third  telephone  is  adapted  to  be  brought  into 
the  circuit  to  communicate  with  the  telephone  at  one 
of  the  stations  and  electromagnetic  switch  mechanism 
controls  the  connection  of  the  third  telephone  with  the 
circuit.  Means  controlled  through  the  joint  agency  of 
the  telephone  switches  at  the  other  stations  operate  the 
electromagnetic    switch    mechanism. 

756.436.  Telephony.  John  Trowbridge,  Cambridge, . 
Mass.     Application  filed  May   18,   1903. 

Electrical  undulations  are  transformed  into  qualitatively 
corresponding  magnetic  undulations  within  a  supplemental 
magnetic  field,  producing  qualitatively  corresponding  re- 
sultant magnetic-product  undulations  and  producing  by 
means_  of  the  product  undulations  rectilinear  mechanical 
vibrations  quantitatively  proportionate  to  the  resultant 
magnetic  products  and  qualitatively  corresponding  to  the 
original    electrical    undulations. 

756.437.  Telephone.  John  Trowbridge,  Cambridge, 
Mass.     Application  filed  May  18,  1903. 

An  instrument  for  repeating  electrical  undulations  con- 
sists of  a  magnetic  field,  an  armature  coil  in  a  neutral 
location  in  the  field,  a  telephonic  transmitter,  and  con- 
nections arranged  with  relation  to  the  reciprocal  effects 
of  the  coil  and  magnetic  field  to  impart  mechanical  vibra- 
tions perpendicularly  to  the  receiving  member  of  the 
transmitter. 

756,445.     Rheostat.     Henry  J.  Wiegand,  Milwaukee, 
Wis.,  assignor  to  the  Cutler-Hammer  Manufac- 
turing Company,   Milwaukee,  Wis.     Application 
filed  June  i,  1903. 
A  suitable  base  having  a   depression  formed  in  the  face 
carries    contact    plates    arranged    in     the     depression    and 
held    in    position    by    lugs    or    projections    formed    on    the 
plates  and  entering  holes   in  the   base. 

756,460.  Electric  Arc  Lamp.  Andre  Blondel.  Paris, 
France.    Application  filed  November  10,  1902. 

Means  for  ventilating  the  interior  of  the  globe  are 
described. 

756,502.  Mechanism  for  Removing  Ice  from  Elec- 
tric Conductors.  Benjamin  J.  Jewctt,  Brooklyn, 
N.  Y.,  assignor  of  one- half  to  Frederick  H. 
Bartlett,  Brooklyn,  N.  Y.  Application  filed  Oc- 
tober 29,  1903. 

A  frame  supports  a  rotary  cutter  and  a  driving 
wheel.  A  brusli  attached  to  the  frame  and  trailing  be- 
hind the  cutter  sweeps  up   the  particles. 

756,508.  Telephone  Attachment.  Gabor  Konigstein, 
San  Francisco,  Cal.,  assignor  of  one-half  to 
Joseph  Silverman,  San  Francisco,  Cal,  Applica- 
tion filed  September  8,  1903. 

A  support   for   the   telephone   receiver  is  described. 
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756,511.  Electric  Railway.  Thomas  D.  Lovell,  Bev- 
erly, Mass.,  assignor  of  one-half  to  Joseph  F. 
Flanagan,  Boston,  Mass.  Application  filed  No- 
vember 3,  1903. 

A  sectional  conductor  supplies  current  to  the  cars  or 
trains,  .normally  closed  branch  conductors  supplying  cur- 
rent to  the  sections  of  the  sectional  conductor.  Two 
electromagnets  are  placed  in  the  branch  conductors,  one 
adapted  when  energized  to  open  the  circuit  of  a  different 
branch  and  the  other  adapted  to  lock  the  circuit  open. 

756,516.  Automatic  Electric  Cut-out.  Guy  Milburn, 
Baltimore,  Md.  Application  filed  March  31. 
1903. 

A  normal  circuit  through  the  lamp  includes  two  elec- 
tromagnets, a  rocking  shunt  bar  being  arranged  to  be  lield 
by  one  of  the  magnets  in  an  inoperative  position.  A 
shunt  circuit  is  placed  around  the  lamp  with  means  for 
rocking  the  bar  to  establish  the  shunt  circuit  when  the 
magnet  is  de-energized.  An  oscillating  arm  is  arranged 
to  be  actuated  by  the  other  magnet  and  provided  with 
means  whereby  it  will  also  hold  the  shunt  bar  in  an  in- 
operative  position. 

756,523.  Automatic  Power  Cut-out  for  Electric  Rail- 
ways. Harry  F.  Pieper,  New  York,  N.  Y.  Ap- 
plication filed  January  5,   1904. 

A  series  of  electric  power  rails  and  a  series  of  electric 
lamp  rails  divides  the  track  into  blocks,  and  devices  con- 
trolled by  the  completion  of  the  lamp  circuit  in  one  block 
automatically  cut  out  the  power  in  a  preceding  block. 
(See  cut.) 

756,534*  Circuit  Controller.  Jacob  L.  Schureman, 
Jr.,  Chicago,  111.  Application  filed  January  11, 
1904. 

Combined  with  a  switch-controlling  magnet  are  a 
rheostat  connected  with  an  electric  circuit,  a  switch  co- 
acting  with  the  rheostat  and  actuated  by  the  magnet,  and 
a  switch-restraining   device. 

756,541.  Electric  Switch.  Peter  Sorensen,  Brooklyn, 
N.  Y.     Application  filed  November  23,  1900. 

Rotary  contact  arms  have  a  spring  for  rotating  them. 
,-\  disk  rotates  with  the  arms  and  is  provided  with  pro- 
jections arranged  in  concentric  circles.  A  detent  lever 
carries  a  pin  for  engagement  with  the  projections,  a 
catch  for  holding  the  pin  in  engagement,  tripping  levers 
for  releasing  the  catch,  and  a  time  mechanism  for  oper- 
ating the  levers. 

756,547.  Trolley  Pole.  Edwin  A.  Wakefield  and 
George  W.  Morse,  Mechanic  Falls,  Me.  Appli- 
cation filed  December   18,   1903. 

The  trolley  pole  is  mounted  on  a  sliding  carriage  and 
is  held  in   a   raised  position  by  a  spring. 

756,550.  Trolley.  Charles  M.  Wilson,  St.  Louis,  Mo. 
Application  filed  February  18,  1904. 

The  trolley  wheel  is  made  with  a  wide  rim,  grooves 
on  the  rim  are  directed  spirally  toward  a  central  groove 
which    normally    follows    the    trolley   wire. 

756,605.  Current  Regulator.  Emil  Dysterud,  Mon- 
terey, Mexico.    Application  filed  June  9,  1903. 

An  outer  vessel  contains  a  smaller  vessel  mounted 
within,  provided  with  an  opening.  A  movable  valve 
closes  the  opening.  Magnetic  mechanism  actuates  the 
movable  valve,  electrodes  are  mounted  within  the  inner 
and  outer  vessels  respectively,  and  electric  connections 
are  made  between  the  electrodes  and  the  field  of  the 
machine    to  be   regulated.      (Sec   cut.) 
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NO.    756,605. CURRENT    REGULATOR. 

756,608.  Annunciator.  Franklin  H.  Elwell,  Chicago, 
111.    Application  filed  July  9,  1902. 

A  detent  which  regulates  the  movement  of  a  pointer 
over  a  dial  is  operated  by   an  electromagnet. 

756,627.  Insulator.  John  A.  Hanson  and  Albert  F. 
Lambert,  Davenport,  Wash.  Application  filed 
June  14,  1902. 

Two  dielectic  bodies  arranged  in  halves  inclose  the 
wire  and  are  held  in  place  by  a  staple. 

756,665.  Apparatus  for  Testing  the  Insulation  of 
the  Coils  of  Electromagnets.  James  Livesey, 
Fall  River.  Mass.,  assignor  to  himself  and  Rob- 
ert Healy.  Fall  River,  Mass.  Application  filed 
February   i,    1904. 

Apparatus  for  testing  the  insulation  of  magnet  coils 
consists  of  means  for  generating  electricity,  electric 
buzzer  arranged  in  the  circuit  with  a  standard 
sounding  coil,  a  telephone  receiver  and  means  for  mak- 
ing electric  connection  at  will  with  the  coil  to  be  tested 
and  with  the  standard  sounding  coil. 

756,711.  Electric  Controller  for  Alternating  Cur- 
rents. Robert  P.  Rukenbrod,  Turtlecreek,  Pa. 
Application  filed  January  26,  1903. 

The  essential  features  are  resistance  terminals  and 
conductors,  an  arm  having  contacts  for  the  terminals  and 


Conductors,  a  reversing  switch  comprising  arms  and  con- 
tacts, pivoted  ends  for  some  of  the  arms,  the  ends  being 
alternately  in  line  with  and  at  right  angles  to  the  arms 
and  means  engaging  the  ends  for  moving  the  arms. 

756,718.  Wireless  Signaling  System.  Harry  Shoe- 
maker. Philadelphia,  Pa.,  assignor  to  the  Inter- 
national Wireless  Telegraph  Company  and 
Marie  V.  Gehring,  Philadelphia,  Pa.  Applica- 
tion filed  August  9,  1902. 

Combined  with  a  receiving  circuit  is  a  Wheatstone 
bridge  containing  in  one  arm  a  conductor  adapted  to  be 
heated  by  the  received  energy,  choking  coils  in  the  arms 
of  the  bridge  adjacent  to  the  first-mentioned  arm  and  a 
recording    instrument   controlled    by   the    conductor. 

756,719-  Signaling  System.  Harry  Shoemaker,  Phil- 
adelphia, Pa.,  assignor  to  the  International  Wire- 
less Telegraph  Company  and  Marie  V.  Gehring, 
Philadelphia,  Pa.  Application  filed  August  19, 
1902. 

Radiant  energy  is  diverted  through  one  arm  of  a 
Wheatstone  bridge.  The  passage  of  the  currents  through 
the  other  arms  of  the  bridge  is  impeded.  The  energy  of 
electric  currents  is  converted  into  the  energy  of  heat, 
thereby  unbalancing  the  bridge  and  controlling  a  trans- 
lating  device. 
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NO.    756,720. — WIRELESS    SIGNALING    SYSTEM. 

756,720.  Wireless  Signaling  System.  Harry  Shoe- 
maker, Philadelphia.  Pa.,  assignor  to  Marie  V. 
Gehring,  Philadelphia,  Pa.  Application  filed 
June  25,  1903. 

In  the  transmitter  of  a  space-telegraph  system  is  a  di- 
rect-current circuit,  a  number  of  banks  of  storage  bat- 
teries, means  for  charging  the  banks  of  batteries  in 
parallel  and  for  discharging  them  in  series,  means  for 
impressmg  the  energy  of  the  batteries  upon  a  freely 
oscillating  circuit  and  means  for  impressing  the  eneriry 
of  the  freely  oscillating  circuit  upon  a  radiating  circuit. 
(See    cut.) 

756,724.  Insulator.  John  C  Snodgrass,  Steuben- 
ville,  Ohio.     Application  filed  August  26,  1903. 

The  electric  conductor  is  clamped  between  two  insulat- 
ing blocks,  one  of  which  is  V-shaped  and  fits  into  a  V- 
shaped  recess  in  the  other,   holding  the  wire  in  place. 

75^,757-  Third-rail  Electric-railway  Svstem.  John 
D.  Wilkens,  Chicago,  111.  Application  filed  July 
24,  1903. 

Supporting  standards  carry  an  overhanging  casing  or 
conduit  made  of  two  companion  sections  or  halves.  The 
conductor  is   suspended  within  the   casing. 

75^,777-^  Electrical  Annunciator.  Albert  Carliss, 
Chicago,  111.,  assignor  to  the  American  Electric 
Telephone  Company,  Chicago,  111.  Application 
filed  October  5,  1901. 

A  swinging  armature  is  mounted  in  front  of  the  an- 
nunciator mignet,  which  releases  a  disk  when  the  magnet 
is   energized,    displaying   a   signal. 

756,782.  Circuit  Breaker.  Leonard  L.  Elden,  Dor- 
chester, Mass.,  assignor  of  one-Iialf  to  Sears 
B._  Condit,  Jr.,  Somerville,  Mass.  Original  ap- 
plication filed  June  20,  1901.  Divided  and  this 
application  filed  December  10,  1903. 

Solenoids  are  operated  by  each  circuit,  the  solenoids 
cooperating  with  an   actuator  to  throw  the  circuit-breaker. 

756,793-  Electrical  Induction  Machine.  Hans  Lip- 
pelt,  New  York,  N.  Y.  Application  filed  January 
13.  1903. 

Collectors  are  disposed  relative  to  the  ends  of  the  ar- 
mature ;oiiductors  and  constructed  to  vary  the  length 
and  place    ci   contact    of  one   or    more  of  the   conductors. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
April  12,   1904: 

360,842.  Electrical  Apparatus  for  Separating  Metallic  Ar- 
tides  from  Paper  Pulp.  Charles  H.  Atkins,  Boston. 
Mass.  ' 

360,844-     Telegraphy.     William    T.    Barnard,    Baltimore,    Md. 

360,862.  bysteni  of  Indicating  Time  bv  Electric  Lights. 
Patrick   B.    Delany    New    \ork,   N.   Y.' 

360.903.  Electric  Pendulum  Clock.  Albert  L.  Parcelle.  New 
York,    N.    Y. 

360,925.  Electric-wire  Coupling.  Renaldo  Solano,  Brook- 
lyn,   N.    Y. 

360,934.     Cabinet     Battery.     Henry    E.     Waite,     New     York, 

360,968.  Automatic  Fire  Telegraph.  Morris  Martin,  Mai- 
den,   Mass. 

360,980.  Hydrometer  Alarm.  Thomas  P.  Whittier,  East 
Saginaw,    Mich. 

360.986.  Telegraphy.     Alfred  M.  A.  Beale,  New  York,  N.  Y. 

360.987.  Telegraphy.     Alfred  M.  A.  Beale,  New  York,  N.  Y. 

360.988.  Multiple  Telegraph  System.  Alfred  M.  A.  Beale. 
New  York,  N.  Y. 

360.994.  Automatic  Printing  Telegraph.  Charles  G.  Burke, 
Richmond    Hill,    N.    Y. 

360.995.  Automatic  Printing  Telegraph.  Charles  G.  Burke. 
Richmond    Hill.    N.    Y. 

361.020.     Telegraph  Alarm  Signal.     Samuel  E.  Mosher.  Chil- 

licothe,  Ohio. 
361,047.     Telephone     Transmitter.     William     Burnlev.     North 

East,    Pa. 

361.089.  Automatic  Electric  Car  Brake.  Charles  Selden. 
St.  Louis,  Mo. 

361.090.  Electric  Railroad  Brake.  Charles  Seldcn,  Balti- 
more,   Md. 

361.115.  Electric  Motor.  William  Baxter,  Jr.,  Baltimore 
Countv.    Maryland. 

361.116.  Horizontal  Governor  for  Electric  Motors.  William 
Baxter.  Jr.,   Baltimore   County.   Maryland. 

361.117.  Journal  Bearing  for  Electric  Motors.  William 
Baxter.  Jr..    Baltimore    County,    Maryland. 

361.124.     Telephoning.     James    W.    Bonta,     Philadelohia.    Pa: 
361,217.     System  of    Supporting  and  Repairing  EJectric  Con- 
ducting Wires,  etc.     Henry  Flad,   St.  Louis.  Mo. 
361,249.      Process    of    and    Apparatus    for    Tannine    bv    Elec- 
tricity.    Eugene    Worms   and    Jean    Bale,    Paris,    France, 
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A   New   Canadian    Gas  and   Electric 
Station. 

By  Frank  C.  Perkins. 

During  the  last  decade  a  large  number  of  gas 
companies,  both  in  the  United  States  and  in  Europe, 
have  found  it  advantageous  to  install  an  electric 
plant  in  connection  with  the  gas  works,  supplying 
both  gas  and  electricity  to  their  customers.  The 
first  electric  central  station  to  be  installed  by  a 
gas  company  in  Canada,  using  the  fuel  manufac- 
tured at  the  gas  works  for  driving  internal-combus- 
tion engines  which  operate  electrical  generators,  has 


having  a  capacity  of  85  horsepower  and  the  other 
125  horsepower.  They  operate  by  belt  transmission 
two  single-phase  alternating-current  generators. 
The  small  gas  engine  operates  a  60-kilowatt  single- 
phase  alternator  of  the  Warren  type  at  a  speed  of 
800  revolutions  per  minute,  while  the  larger  engine 
drives  an  80-kilowatt  single-pliase  alternator  of  the 
S.  K.  C.  type  at  a  speed  of  1,000  revolutions  per 
minute. 

The  station  is  constructed  of  pressed  brick  and 
stone,  the  engine  room  measuring  60  feet  long  and 
45  feet  wide.  The  switchboard  includes  four  panels 
with  the  usual  ammeters,  voltmeters  and  ground  de- 


ate  a  large  number  of  units,  while  no  fireman  is 
found  necessary.  It  is  also  stated  that  the  main- 
tenance is  very  much  less,  as  there  are  no  repairs 
for  boilers,  condensers,  pumps  and  other  auxiliary 
machinerj'.  It  is  also  possible  to  start  one  or  more 
engines  at  any  time  by  the  compressed-air  outfit, 
and  no  energy  is  being  consumed  when  not  in  opera- 
tion as  with  a  boiler  plant  where  steam  is'  kept  up 
continually. 

At  this  gas  works  and  electric  station  the  build- 
ings were  so  constructed  that  the  coal  enters  at 
one  end  of  the  station,  passing  from  the  coal  sheds 
to  the   retort   room,   wiiere  it  is  made  into  gas  and 


been  recently  constructed  by  the  Chatham  (Out.) 
Gas  Company.  As  the  city  of  Chatham  is  operating 
the  municipal  electric-lighting  plant,  supplying  its 
own  current  for  its  street  lights,  the  gas  company 
supplies  current  only  for  commercial  arc  and  incan- 
descent lamps.  The  company's  gas  is  very  largely 
used  for  cooking  and  heating. 

The  electric-light  plant  installed  by  the  Chatham 
Gas  Company  is  shown  in  the  accompanying  illus- 
tration, the  principal  source  of  power  being  the  gas 
engines,  which  are  started  by  compressed  air.  An 
auxiliary  steam  plant,  however,  has  been  provided 
which  includes  a  50-horsepower  high-speed  steam  en- 
gine driving  a  dynamo  of  30  kilowatts  capacity  and  an 
automatic  high-speed  engine  of  150-horsepower 
capacity,  operating  an  80-kilowatt  dynamo  of  the 
Royal  Electric  type.  The  steam'  engines  are  of  the 
Armington  &  Sims  make. 

The  gas-engine  electric  plant  includes  two  West- 
inghouse    vertical    three-cylinder    gas    engines,    one 
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tectors.  These  measuring  instruments  are  of  the 
Whitney  type,  while  the  lightning  arresters  were 
supplied  by  the  Westinghouse  company. 

Another  gas  engine  and  generator  will  shortly  be 
installed  to  increase  the  capacity  of  the  station.  Tiie 
engines  are  connected  with  air  tanks,  which  are  sup- 
plied with  a  pressure  of  200  pounds  per  square  inch 
by  an  air"  pump  of  the  Westinghouse  type,  the 
engines  operating  as  air  motors  in  starting.  Both 
the  electric  plant  and  the  gas  works  have  been 
so  arranged  that  the  capacities  may  be  doubled 
or    tripled    when    found    necessary. 

By  turning  the  coal  into  a  gaseous  fuel  and  using 
it  in  internal-combustion  engines  it  is  said  that  no 
greater  amount  of  material  is  used  than  by  steam 
engines  for  an  equal  supply  of  power,  while  the 
by-products  of  the  coal  greatly  reduce  the  cost.  The 
tar.  ammonia  liquor  and  coke  obtained  as  by-prod- 
ucts after  the  gas  is  produced  give  a  large  return, 
and  by  using  the  gas  engine  one  engineer  can  oper- 


conducted  to  the  gas  tanks  which  supply  the  engines 
with  the  gaseous  fuel,  and  by  means  of  these  en- 
gines and  alternators  the  power  is  transformed  into 
electric  current  for  use  on.  the  arc  and  incandescent- 
lighting  circuits.  It  will  thus  be  noted  that  the 
change  from  coal  into  gas  and  electric  power  is 
arranged  in  one  continuous  operation  with  the  great- 
est economy. 

A  steatn  coal-hoisting  plant  has  been  provided 
at  the  whatres  on  the  river  bank  at  the  rear.  The 
coal  is  conveyed  into  the  sheds  of  the  retort  house 
from  the  boats,  being  freighted  by  water  from 
Toledo,  Cleveland,  and  other  ports  along  the  lakes. 
A  lo-horsepower  gas  engine  is  utilized  for  elevating 
the  coal  a  height  of  seven  feet  to  the  charging 
floor  of  the  retort  house.  There  are  four  benches 
of  six  retorts  each  located  in  this  building,  having 
a  capacity  for  from  90,000  cubic  feet  to  220,000 
cubic  feet  a  day,  the  former  figure  representing  the 
present  output  of  the  gas  works.       The  gas  engine 
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in  the  coal-hoisting  plant  was  constructed  at  Gait  by 
the  Coldie  &  McCulloch  Company. 

The  condensing,  scrubbing,  tar  and  ammonia-ex- 
tracting apparatus  has  a  "capacity  of  about  one-third 
of  a  million  cubic  feet  a  day.  Next  to  the  con- 
dehsing  plant  is  a  joom  containing  the  station  meter 
and  governor  for  the  works  as  well  as  the  purifier. 
A'  stnali  gas  holder  has  also  been  installed  for  the 
gas~engihes7  its  capacity  "being  aVout  15,000  cubic 
feef.  It  is  so  arranged  that  it  may  be  supplied 
with  gas  from  the  large  gas  holder  or  direct  from 
the  retorts.  There  is  reason  to  believe  that  before 
long  a  large  number  ©f  gas  companies  in  Canada  .is 
well  as  in  the  United  States  will  install  electric 
central  stations  operated  by  internal-combustion 
engines,  as  this  means  of  generating  electric  power 
is    seemingly   ver>-    economical. 


ALTERNATINQCURRRENT  WORKING. 


Electrolytic  Processes  Discussed  by 
Faraday  Society. 

At  the  meeting  of  the  Faraday  Society  in  London 
on  March  21st,  Dr.  0.  J.  Steinhart  presided.  A 
paper  by  Dr.  F.  M.  Perkin  and  Mr.  \V.  C.  Prebble 
on  the  "Electrolytic  Analysis  of  Gold''  was  read  in 
abstract  by  Dr.  Perkin.  The  object  of  the  researches 
described  was  to  arrive  at  an  electrolytic  method 
of  estimating  gold  v/hich  should  be  perfectly  accu- 
rate and  yet  far  more  rapid  than  the  ordinary  double- 
cyanide  method,  which  the  authors,  differing  from 
Classen,  consider  inordinately  long,  even  in  hot  so- 
lutions. Solutions  of  sodium,  thiosulphate,  cyanide, 
sodium  sulphide,  potassium  thiocyanatc  and  ammo- 
nium thiocyanate  were  all  tried,  and  the  results  com- 
pared. The  first-named  was  useless ;  of  the  others — 
wliich  are  all  accurate — the  thiocyanates  gave  the 
best  results  and  the  ammonium  salt  was  better  than 
the  potassium.  With  currents  of  0.2  ampere  per 
square  decimeter,  the  deposition  of  0.05  to  0.08 
gramme  of  gold  was  complete  in  five  or  six  hours. 
With  a  current  of  0.4  to  0.5  ampere,  I^^  to  two 
hours  sufficed.  The  presence  of  a  little  persulphat.' 
considerably  reduced  the  voltage  required.  Experi- 
ments were  also  made  to  determine  the  best  method 
of  removing  the  deposited  gold.  Chlorine  or  bro- 
mine water  were  satisfactory,  but  slow ;  aqua  regi  i 
was  risky:  the  authors  recommended  a  two  per  cent, 
solution  of  potassium  cyanide  containing  a  little  hy- 
drogen peroxide  or  a  persulphate.  One  or  two  min-  . 
utes  then  sufficed  to  lemove  the  gold.  An  improve  I 
form  of  basin  electrode  for  working  with  hot  solu- 
tions was  described.  A  lamp-wick  syphon,  from 
a  small  reservoir,  supplies  water  to  compensate  for 
evaporation. 

Charles  R.  Darling  then  read  a  paper  on  "Thin- 
film  Electrolysis,  and  a  Proposed  Application  to 
Printing,"  which  was  illustrated  by  experiments. 
While  investigating  a  process  for  letter-press  printing 
by  I  electrolysis,  without  the  use  of  ink — an  extension 
of  Bain's  well-known  telegraphic  printing — the  au- 
thor found  that  the  final  results  of  electrolysis,  when 
the  electrolyte  forms  only  a  thin  film,  often  differ 
materially  from  those  observed  in  an  ordinar>'  cell. 
In  these  experiments  a  carbon  or  metal  plate  (it 
was  immaterial  which)  formed  the  anode;  on  this 
was  placed  an  impression  pad,  consisting  of  some 
sheets  of  moist  blotting-paper.  Upon  this  was  the 
trial  sheet,  carrjing  the  electrolyte  film,  and  on  this 
the  cathode  type  or  coin. 

Voltages  from  six  to  2C0  were  employed.  To 
obtain  a  clear  image  of  the  type,  a  certain  minimum 
strength  of  solution  is  requisite.  The  first  experi- 
ments were  made  with  saline  solutions ;  silver  nitrate 
gave  a  clear,  permanent  black  image  of  the  type, 
but  the  paper,  of  course,  darkens  on  exposure ;  cop- 
per sulphate  and  nitrate  yielded  images  that  faded 
after  a  time;  the  same  unexpected  result  occurred 
with  lead,  mercury  salts  and  bismuth.  The  best 
images  were  obtained  with  manganese  salts.  These, 
consisting,  as  they  did  of  the  oxides  or  hydrates, 
were  quite  permanent;  all  purely  metallic  deposits 
excepting  silver  disappeared  after  a  time.  In  the 
case  of  non-saline  solutions,  the  paper,  which  might 
consist  of  asbestos  or  pure  Swedish  filter-paper 
soaked  in  distilled  water,  acquired  the  properties  of 
an  exposed  photographic  plate,  and,  on  treating  with 
a  silver  salt  and  developer,  a  perfect  image  of  the 
cathode  was  obtained,  even  after  a  long  interval. 
The  latent  images  are  not  due  to  hydrogen  peroxide 
nor  to  metallic  compounds,  as  they  occur  with  car- 
bon electrodes;  but  they  reside  in  the  surface  of  the 
paper  in  contact  with  or  toward  the  cathode.  The 
author  ascribes  them  to  a  class  of  phenomena  that 
have  been  investigated  by  Bose  and  termed  "the 
response  of  inert  matter  to  electrical  stimuli."  and 
thinks  they  are  probably  the  result  of  some  state 
of  strain  set  up  in  the  film  by  the  current. 

.■\s  regards  the  fading  of  the  metallic  images,  this 
may  be  simply  due  to  recombination,  although  that 
exnlanation    is    not    entirely    satisfactory. 

Those  taking  part  in  the  ensuing  discussion  were 
Dr.  H.  Borns,  N.  J.  Bluman,  Mr.  Fontana.  Dr.  Per- 
kin. ]\Ir.  Bawtree,  Mr.  Prideaux  and  Dr.   Steinhart. 


Inductance  and  Capacity. 

The  general  character  of  inductance  and 
pacit}'  was  described  in  the  previous  article. 
regard  to  inductance  it  was  stated  that  its  effect 
upon  a  circuit  is  a  lagging  current;  with  regard  to 
capacity,  a  leading  current.  It  is  the  purpose  of  this 
'  article  to  take  up  these  matters  in  detail,  analyzing 
an  electric  circuit  by  introducing,  first,  inductance, 
and    portraving    its    phase    relation    to    the    exciting 
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FIG.  9.   CURVES  OF  PHASE  RELATION  BETWEEN  CURRENT 
AND  ELECTROMOTIVE  FORCE. 

current  and  impressed  electromotive  force;  then 
taking  up  the  effects  of  capacity  in  a  similar  manner. 

It  is  well  to  call  attention  to  the  fact  that  induct- 
ance and  reactance  have  been  considered  as  syn- 
onomous.  It  will  probably  be  better  in  all  of  the 
following  descriptions  and  analyses  to  regard  *'in- 
ductauce"  as  the  "coefficient  of  self-induction"  L 
and  to  regard  the  expression2  -  f  L  as  "reactance." 
This  is  generally  found  to  be  the  case  in  te.xt  books 
on  alternating  currents. 

In  order  to  understand  the  phase  relations  of 
current  and  electromotive  force,  let  us  observe  Fig. 
9.  Let  the  current  (C)  rise  and  fall  according  to  the 
sine  law,  and  since  an  electromotive  force  is  neces- 
sao'  to  overcome  the  resistance  and  send  this  cur- 
rent through  the  circuit,  draw  an  electromotive-force 
curve  (E')  in  phase  with  it  as  shown.  This  curve 
may  rise  above  or  may  fall  below  the  current  curve, 
since  E'  at  any  instant  equals  CXR;  R  remains 
constant,  and  any  suitable  length  representing  it 
may  be  used  to  construct  the  curve.  When  R  is 
less  than  unity  the  electromotive-force  curve  will 
of  course  fall  below  the  curve  (C).  Next,  con- 
struct the  curve  (M),  which  represents  the  mag- 
netism. This  may  be  any  convenient  size.  The 
diagram  does  not  take  into  account  the  effects  of 
hysteresis,   as   it  will  be  considered  later. 

It  is  now  necessar>'  to  turn  our  attention  to  the 
electromotive- force    curve    of    self-induction     (E"). 


FIG.    10.       HYSTERESIS    CURVE. 

If  the  fact  be  kept  in  mind  that  an  electromotive 
force  of  self-induction  is  one  which  tends  to  keep 
the  current,  and  hence  the  magnetic  field,  constant^ 
it  is  apparent  that  while  the  current  is  increasing 
in  value  the  electromotive  force  of  self-induction 
will  be  decreasing,  and  while  the  current  is  decreas- 
ing the  inductive  electromotive  force  will  be  increas- 
ing. At  the  point  of  maximum  value  of  (C) — and 
of  (M) — it  will  be  seen  that  the  counter  electromo- 
tive force  is  zero.  The  field  at  that  instant  is  not 
changing,  therefore  no  counter  electromotive  force 
will  b^  manifest.  Thus  the  counter  electromotive  force 
is  found  to  be  90°  ahead  of  the  current.  The  current 
which  causes  the  magnetic  field  to  be  established  can 

Note. — By  the  breakinc  of  a  type  the  denominator  of  the  second 
member  of  the  second  equation  in  the  last  paragraph  of  the 
second  column  of  the  first  installment  of  Mr.  Gump's  series,  on 
page  2S5.  was  omitted.     This  denominator  is  t. 


n  consequence  of  an  electromotive  force 
impressed  upon  the  circuit,  which  will  over- 
come both  the  ohmic  resistance  and  the  counter 
electromotive  force~of  self-in^diiction.^  "An~electfomo~ 
tive  force  causing  this  current  to  flow  is  called  the 
"impressed  electromotive  force."  It  is  evident  from 
a  study  of  the  diagram  that  the  "impressed  electro- 
motive force"  is  the  resultant  electromotive  force 
arising  from  the  clectr-omotive  force  overcoming 
resistance  (E'),  and  an  electromotive  force  which 
opposes  the  counter  electromotive  force  (E"). 
Therefore,  if  to  the  ordinates  of  a  curve  exactly 
opposite  and  similar  to  (E")  we  add  the  ordinates 
of  (E')  the  electromotive-force  curve  (E)  will 
result,  which  is  the  impressed  electromotive  force 
overcoming  the  impedance  of  the  circuit. 

Hysteresis. 

The  phenomenon  relating  to  the  reversal  of  mag- 
netism in  iron,  known  as  "hysteresis,"  should  be 
understood  by  those  who  have  had  the  element's  of 
electrical  engineering,  and  time  and  space  could  not 
give  place  to  it  here  were  it  not  for  the  facts  that 
its  influence  en  the  wave  form  of  the  exciting  cur- 
rent and  its  magnitude  as  a  loss  warrant  its  consid- 
eration. '■ 

Let  Fig.  10  represent  a  curve  of  hysteresis.  ;  In- 
stead of  considering  the  co-ordinates  (XY)  jand 
(CD)  as  representing  the  ."coercive  force"  iand 
"retentivity,"  respectively,  let  us  assume  that   (CD) 
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denotes  time  and  (XY)  exciting  current.  If  the 
dotted  line  (A  O  B)  be  drawn  as  shown  it  will 
represent  the  relation  of  current  to  magnetism  when 
there  is  no  hysteresis  (an  impossible  condition  with 
iron  in  the  circuit)  and  the  abscissa;  (ab)  and 
(cd)  will  be  the  magnitude  of  exciting  current  to 
produce  a  certain  flux  change  corresponding  to  that 
particular  instant  of  time.  Since  the  exciting  cur- 
rent is  not  directly  proportional  to  the  magnetism, 
it  will  be  seen  that  plotting  the  ordinate  lines  (a  b) 
and  (cd)  on  the  base  line  of  Fig.  11  will  give  a 
theoretical  curve  (C).  the  exciting  current  with 
no  hysteresis.  It  will  be  noticed  that  this  curve  is 
pointed  at  the  peak,  and  the  curve  of  magnetism 
(M)  is  a  sine  wave.  The  reason  for  this  peak  is 
due  to  the  fact  that  the  magnetism  does  not  vary 
at  the  same  rate  as  the  current  producing  it.  N6w, 
if  we  plot  a  curve,  using  the  .ordinate  lines  (ab- 
scissae) (e  f )  and  (gh),  on  the  other  side  of  the 
dotted  line  (OB),  Fig.  10.  we  shall  obtain  a  curve 
(CH),  Fig.  II,  which  represents  the  portion  of 
current  absorbed  in  overcoming  hysteresis.  In 
other  words,  it  is  the  ''hysteresis  component"  of  the 
exciting  current.  If.  now  a  curve  is  plotted,  as  the 
resultant  of  (C)  and  (CH),  the  curve  (C)  is  ob- 
tained, which  is  the  curve  of  the  true  exciting  cur- 
rent caused  to  flow  in  the  circuit.  Thus  hysteresis 
is  seen  to  have  a  marked  effect  upon  the  current 
curve.  The  eddy-current  component  is  still  another 
feature,  but  cannot  be  considered  here.  The  char- 
acteristics thus  far  shown  point  out  plainly  that  a 
great  deal  of  study  is  required  in  order  to  arrive 
at  definite  conclusions  relating  to  alternating-current 
phenomena. 

The  phase  relations  of  electromotive  force  and 
current  in  an  alternating-current  circuit  are  gener- 
ally represented  by  vector  diagrams.  To  most  stu- 
dents it  is  necessary  at  the  beginning  to  plot  the 
curves  in  order  to  fix  them  well  in  mind,  and  it  has 
been  with  this  idea  in  view  that  the  current  and 
electromotive-force  curves  have  all  been  plotted.  It 
is  obvious  that  while  vector  diagrams  can  account 
for  phase  relations  they  cannot  of  course  take  into 
account  wave  form.  When  the  latter  is  required 
therefor  graphical  methods  are  resorted  to. 

Let  us  now  consider  a  problem  involving  a  cir- 
cuit containing  reactance  and  analyze.it  vectorially. 
Observing  Fig.  12,  let  the  horizontal  line  (OB) 
represent  the  electromotive  force  in  phase  with   the 
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current,  overcoming  the  ohmic  resistance.  Since 
the  electromotive  force  of  self-induction  (counter 
electromotive  force)  is  90'  ahead  of  the  resistance 
electromotive  force,  we  may  at  once  draw  (OY). 
The  impressed  electromotive  force  is  evidently  the 
resultant  of  the  reactance  electromotive  force  and 
the  resistance  electromotive  force.  Keeping  in  mind 
the    fact   that   reactance  .electromotive   force   is   that 


VECTOR  DIAGRAM  OF  CIRCUIT  CONTAIN- 
ING    REACTANCE. 

which  overcomes  the  counter  electromotive  force 
due  to  reactance  (O  Y),  it  is  evident  that  the  im- 
pressed electromotive  force  must  be  the  resultant  of 
(OX)  and  (OB).  (OX')  is  therefore  the  im- 
pressed electromotive  force.  The  angle  of  lag  is 
denoted  by  6. 

Suppose  in  the  same  circuit  which  the  diagram 
represents  we  should  increase  the  reactance  and 
or 
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FIG.  13        DIAGRAM  ILLUSTRATING  THEORY  OF  CAPACITY. 

at  the  same  time  decrease  the  ohmic  resistance ;  then 
the  electromotive  force  necessary  to  send  a  current 
through  tHis  ohmic  resistance  would  evidently  be 
small.  Let  (0  A)  represent  this  resistance  electro- 
motive force.  Then  (AX")  will  correspond  to 
the  reactance  electromotive  force  and  (O  X")  will 
be  the  resultant  or  impressed  electromotive  force. 
It  is  readily  seen  that  the  angle  of  lag  0'  can  closely 
approach  90°  but  it  can  never  exceed  it,  because  the 
ohmic  resistance,  however  small,  is  always  appreci- 
able.     Let    us    demonstrate    the    case    by    assigning 


WESTERN    ELECTRICIAN 

In  this  equation 


Therefore 


J  =  VR=-f  (airf  L)  = 


charges  of  electricity.  The  following  equation  will 
give  the  impedance  involving  angles  of  both  lag  and 
lead  between  current  and  electromotive  force. 


C=  — 


VR=  -I-  (2  T  f  L)= 
Let 

(OX")  (Imp.  e.  m.  f.)  =  io,oco  volts. 

(O  A)  (Resistance)    =         10  ohms. 

L  (Inductance)  =         25  henrys. 

f  (Frequency)  =         60  cycles. 
,  Then 


C  = 


10.000 


■/lOO  -|-  (2   TT    f  X    25)= 

27rfL 

Now.  tin.  9'  = 

R 


1^88,746 
942 


162  amp. 


=  94  2 


This  current  is  practically  "wattless,"  for  tan.  94.2 
is  89.5°=  angle  of  lag  S",  being  nearly  a  right  angle. 
By  multiplying  the  current  by  the  resistance  (10 
ohms)  the  ohmic  drop  (O  A)  is  obtained,  and  in  this 
way  a  proportional  scale  which  is  convenient  in  size 
may  be  had.  As  the  current  is  quite  large  in  the 
example  given,  it  is  obvious  that  it  would  have  to 
be  multiplied  by  a  very  small  constant.  Problems 
of  this  kind  are  best  handled  by  laying  them  off  on 
a  drawing  board,  using  as  large  a  scale  as  is  prac- 
ticable. The  figure  drawn  is  not  intended  to  be  ac- 
curate, and  must  not  be  considered  as  made  to  scale. 
As  it  was  intended  only  to  show  the  relative  phase 
relations,  no  pains  were  taken  to  make  it  to  scale. 

It  will  be  seen  that  the  true  power  utilized  in  the 
circuit  we  have  considered  is  proportional  to  the 
horizontal  line  (OA),  since  the  useful  power  is  E 
X  C,  where  E  represents  volts  overcoming  ohmic 
resistance,  and  C  represents  current  in  amperes.  The 
line  (OX"),  on  the  other  hand,  represents  the  ap- 
parent watts,  or  is  the  impressed  electi  omotive  force 
times  the  current  which  overcomes  both  resistance 
and  reactance.  Since  the  latter  quantity  is  wattless, 
the  power  is  expressed  by  the  formula . 

P  =  E  X  C  [corresponding  to    (OB)] 
or  P  =  E'  X  C  X  COS.  e. 
Where  P  ^=  power. 

E  =  electromotive    force    overcoming    resist- 
ance. 
C  =  current  in  phase  with  E. 
E'  =  impressed   electromotive   force,   overcom- 
ing impedance. 
Cos.  B'  [or  S)  is  called  the  '"power  factor." 

10 
In  the  above  problem  Cos.  d'  = ^.001. 

10,000 

Capacity. 
Capacity  has  been  defined  as  the  ratio  of  the  quan- 
tity of  charge  to  the  difference  of  potential  produced 
in  a  condenser.  Let  us  now  consider  the  nature  of 
capacity,  and  its  phase  relation  to  the  current.  It 
will  be  well  to  apply  a  mechanical  analogy  which  is 
as  nearly  like  the  electrical  characteristics  as  can  be 
devised.  Looking  at  Fig.  13,  suppose  (S)  to  be  .". 
sphere  (metallic  or  otherwise),  which  is  suspended 
at  the  middle  of  a  rubber  cord  fastened  at  each  end 
(T)  and  (T'),  thus  holding  the  cord  taut,  and  in 
a   vertical   position.     Assume   the  portion  above  the 


FIG.    14.       CONDENSERS    IN    PARALLEL. 

definite  values  to  the  vector  diagram.  Suppose  it 
is  desired  to  ascertain  the  current  flowing  and  the 
angle  6'  when  the  resistance,  impressed  electromotive 
force  and  reactance  are  known.  The  reactance  has 
been  shown  to  be  equal  to  2  t  f  L.     The  coefficient 

FXt 

L  may  be   found    from   the   formula   L  =  

lO'X  C 
when  the  current  is  known.     In  this  formula  F  is 
flux,  t  is  number  of  turns  of  wire,  and  C  is  current. 
Since  it  is  the  current  we  are  seeking,  the  equation 

E 
C  =  — ,   which   corresponds  to  Ohm's  law,  must  be 

J 
used. 


FIG.    15. 


CONDENSERS    IN     SERIES. 


( X)  axis  to  be  positive,  and  that  below  to  be  nega- 
tive, as  indicated.  Now  let  a  stress  be  applied  to  the 
sphere  in  the  direction  indicated  by  the' arrow,  mov- 
ing the  sphere  upward  from  its  zero  position.  This 
force  will  correspond  to  the  current  which  charges 
a  condenser.  Suppose  this  stress  to  reach  its  maxi- 
mum at  the  point  shown  at  (A).  This  will  con'e- 
spond  to  a  complete  charge,  and  at  this  point  the 
energy  stored  up  is  ready  to  be  expended.  In  the 
figure,  curve  (C)  corresponds  to  the  charging  cur- 
rent, and  (P)  the  condenser  discharge  pressure. 
When  the  current  is  at  maximum  the  condenser  pres- 
sure is  at  zero,  and  when  the  current  is  at  zero  the 
condenser  is  charged  to  its  maximum.  Thus  the 
current  will  be  seen  to  lead  the  condenser  electro- 
motive force  by  90°.  While  there  is  no  mechanical 
movement  which  will  strictly  portray  these  phase  re- 
lations, the  one  given,  it  is  thought,  will  go  a  long 
way  in  helping  to  fix  the  fundamental  principle  in 
mind. 

It  is  evident  from  the  foregoing  that  the  effect 
of  capacity  is  to  create  a  negative  angle  of  lag,  and 
is  directly  opposed  to  that  of  reactance.  The  effect 
due  to  capacity  is  called  "capacity  reactance"  or  "con- 

I 

densance"  and  is  expressed  by  the  fraction  : 

2  :r  f  C 
where  C  is  the  capacity  of  the  condenser  in  farads. 
Nearly  all  circuits  traversed  by  alternating  currents 
have  some  capacity,  due  to  the  fact  that  the  insulation 
material  on  the  alternator  and  line  conductors  forms 
a  dielectric  which  alternately  receives  and  gives  forth 


J  =  -\/'^=  +  ( 
Therefore 
C  = 


2  7r  f  L 


2  -  f  C  j 


a/ 


R=-|-  (2  7rf  L- 


he)- 


where  C  is  current  and  E'  is  impressed  electromotive 
force. 

The  capacity  of  a  condenser  can  be  determined 
from  the  formula 

.000225  A  X  N  X  K 

C  = . 

t 
when  C  =  capacity  in  microfarads. 

N  =  number  of  sheets  of  dielectric  material. 

T=    thickness  of  dielectric  in  mils. 

A  =  area  in  square  inches  of  dielectric  between 

two  plates. 
K  =  specific  inductive  capacity  of  dielectric. 
I   for  glass,  3  to  7. 

Values   of  K.  \   ^°'  ^^'f'''-  ^  '«  2.3. 
I   for  shellac,  2.75. 
i    for  mica,  6.6. 
When  C  is  expressed  in  farads,  the  formula  ob- 
viously becomes 

225  A.  N.K 

C  =^ 

t 
The  capacity  of  a  combination  of  condensers  de- 
pends  upon  the   way  in   which  they   are  connected. 
When  they  are  connected  in  parallel,  the  capacity  is 
the  sum  of  the  several  capacities.    Thus,  in  Fig    14, 

C  =  K  -f  K'  -f  K" 
when  C  =  capacity  in  microfarads  of  the  combination. 
Arranged  as  in   Fig.   15,  the  reciprocal  of  the  com- 
bined capacity  becomes  the   sum   of  the  reciprocals 
of  the  individual  capacities.     Or 
K  X  K'  X  K" 

C  = 

K'K"  -f-  KK"  -I-  KK' 
The  last  expression  may  not  be  readily  understood 
from    inspection.     The     following     algebraic    proof, 
however,   will  render  it  clear : 

Let  E  be  the  difference  of  potential  of  the  charge 
on  condenser  (K)  (Fig.  15),  E'  the  potential  dif- 
ference on  (K')  and  E"  the  potential  difference  on 
(K")   and  Q  the  charge  on  each.    Then 

Q  Q  Q  Q 

E=— ;   E'  =  — ;E"  =  — ;    also   P  =  — 
K  K'  K"  C 

when  P  =  potential  difference  of  combination  and  C 
^capacity  of  combination,  Q  being  induced  in  each 
condenser.     Therefore, 

Q_Q      Q     Q 
C     K     K'     K" 

from  which 

K.K'K" 

C  = 

KTC  -f  KK"  -t-  KK- 
Observation  of  the  last  expression  shows  that   it 
is  the  reverse  of  the  expression  for  electrical  resist- 
ance. 

Power  in  Alternating-current  Circuits. 
It  has  been  pointed  out  that  the  power  in  an  al- 
ternating-current circuit  is  the  product  of  the  effect- 
ive electromotive  force  by  the  effective  current,  times 
the  cosine  of  the  angle  of  lag.  It  is  evident,  then, 
that  a  circuit  involving  any  appreciable  amount  of 
reactance  (which  is  generally  the  case),  will  give  a 
power  curve  which  is  not  entirely  above  the  zero 
axis.  In  order  to  have  a  clear  conception  of  this,  a 
curve  (Fig.  16)  has  been  drawn  in  which  the  angled. 
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FIG.    16.       POWER    CURVE    OF   INDUCTIVE   CIRCUIT. 

is  about  50°.  Since  the  power  at  anj'  instant  sup- 
plied to  the  circuit  is  the  product  of  the  instantaneous 
electromotive  force  by  the  instantaneous  current,  the 
curve  (P)  shows  that  power  is  both  given  to  and 
received  from  the  line  periodically.  In  the  case  of 
a  transformer  having  an  open-circuited  secondarj-, 
the  current  is  "wattless,"  since  no  work  is  done  by  it. 
A  study  of  the  cur\-e  will  show  that  as  the  angle  of 
lag  decreases,  the  negative  lobe  decrea.ses;  that  is. 
a  greater  percentage  of  power  supplied  is  utilized. 
.\  similar  curve  may  be  drami  for  capacity  reactance 
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(Fig.  17),  in  which  the  angle  is  leading  instead  of 
lagging.  The  effect  of  increasing  this  angle  is  to 
decrease  the  positive  lobe  and  increase  the  negative 
lobe.  Increasing  this  angle  to  180°  vi'ould  mean  that 
all  of  the  work  done  is  negative  and  is  returned  to 


1 

FIG.    17- 


POWER    CURVE    OF    CIRCUIT    CONTAINING 
CAPACITY. 


the  generator  operating  it  as  a  motor.  This  condi- 
tion is  impossible  in  practice,  since  it  cannot  be  kept 
continuous  without  the  expenditure  of  work  from 
the  alternator. 

[7^0  be  contimted.] 


Prof.  Trowbridge's  Magnetic  Telephone 
Repeater. 

Professor  John  Trowbridge  of  Harvard  Univer- 
sity' is  the  inventor  of  a  unique  telep'none  repeater, 
which  is  illustrated  herewith.  By  the  aid  of  a  sup- 
plemental magnetic  field  the  inventor  amplifies  the 
nearly-exhausted  undulations  in  a  telephone  line 
and  sends  them  on  with  renewed  energ>',  at  the 
same  time  preserving  unimpaired,  he  says,  the  mod- 
ulations in  the  wave  form  which  produce  articulate 
sounds  in  the  receiver. 

Fig.  I  is  a  plan  view,  partly  diagrammatic  and 
conventional,  of  a  tt-lephonic  repeating  instrument 
or  relay  embodying  the  invention.  Upon  a  suitable 
base  are  mounted  a  pair  of  horseshoe  magnets  (M) 
(M).  These  may  be  permanent  magnets  or  elec- 
tromagnets. In  the  latter  case  they  should  be 
energized  by  a  continuous  and  steady  current,  as 
from  a  primary  or  storage  battery.  Likewise 
mounted  on  the  base  is  a  telephone  transmitter  (T), 
which  is  here  shown  as  a  "soUd-back"  carbon-button 
transmitter.  Firmly  and  rigidly  mounted  on  the 
impulse-receiving  member  of  the  transmitter  there 
is  an  armature  (A),  which  is  preferably  composed 
of  soft-iron  rods  or  short  wires.  At  the  ends  of 
the  armature  are  secured  transverse  pole  pieces 
(a  a),  likewise  of  soft  iron.  The  magnets  are 
arranged  with  their  north  and  south  poles  mutually 
opposite  each  other,  or,  in  other  words,  the  nortli 
poles  of  the  magnets  are  diagonally  opposite,  as  also 
are  the  south  poles.  The  resulting-induced  polarity 
of  the  armature  pole  pieces  is  as  shown  by  the 
letters  (n)  (s).  Adjusting  screws  enable  the  oper- 
ator to  adjust  the  magnet  poles  as  close  as  desired 
to  the  armature  pole  pieces. 

The  mode  of  mounting  the  magnets  in  polar 
opposition,  as  shown,  establishes  a  field  which  may 
be  described  as  quadrilateral  and  symmetrical  or 
i)alanced.  and  the  armature  is  normally  in  a  stale 
of  equilibrium,  the  balanced  forces  of  the  magnetic 
field  exerting  no  stress  upon  the  impulse-receiving 
member  of  the  transmitter.  This  condition  is  re- 
garded as  important,  because  the  transmitter,  what- 
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is  in  equilibrium ;  but  when  electrical  undulations 
are  set  up  in  this  line  the  polarit}'  of  the  g.rmature 
is  varied  in  exact  correspondence  and  consonance 
with  the  electrical  undulations  in  the  line,  and  an 
undulating  or  vibrating  magnetic  field  is  generated 
in  the  supplemental  field  of  the  magnets.  The  re- 
sulting effect  is  the  product  of  the  armature-coil  ef- 
fects and  the  supplemental-field  effects,  and  the  mag- 
netic, and  consequently  the  mechanical,  results  are  en- 
hanced and  amplified.  Within  quite  generous  limits 
the  strength  of  the  supplemental  magnetic  field  may 
be  raised  and  the  consequent  product  effects  in- 
creased. Moreover,  by  means  of  the  polar  relation- 
ship of  the  field  and  armature  coil  all  torsional 
moments  are  in  equilibrium,  and  the  resultant  me- 
chanical vibrations  are  in  a  straight  line  and  are 
exerted  in  this  straight  line  perpendicularly  to  the 
impulse-receiving  member  of  the  transmitter  and 
perpendicularly  to  the  planes  of  contact  between 
the  resistance-varying  members  of  the  transmitter. 
The  same  rectilinear  transmission  of  mechanical 
effects  and  perpendicular  impact  may  readily  be  se- 
cured,  whatever  be  the   structural   character  of  the 


FIG.    r.      TROWBRIDGE    TELEPHONE    REPEATER.  —  REPEATING 
MECHANISM. 

transmitter.  By  preserving  these  conditions  the 
relay  or  repeating  instrument  sends  to  the  outgoing 
or  relay  line  (R)  undulations  precisely  correspond- 
ing to  the  incoming  undulations  of  the  line 
CL),  which  excite  the  armature  coil  (1')  and  bring 
into  action  the  vibration-amplifying  forces  of  the 
supplemental  field  of  the  magnets.  Thus  the  trans- 
mitter is  impressed  with  undulating  impulses  which 
are  essentially  the  same  in  articulate  character  as 
the  sound-waves  which  excited  the  sending  instru- 
ment at  the  remote  end  of  the  line  (L),  and  c<^n- 
sequently  transmits  to  the  line  (R)  unimpair"' 
articulate  quality  undulations  essential  to  the  in-v- 
duction  of  intelligible  articulate  speech,  which  may 
then  be  made  manifest  by  a  proper  telephonic  re- 
ceiver at  the  remote  end  of  the  line  (R). 

In  Fig.  2  there  is  illustrated  by  a  diagram  an 
arrangement  for  obtaining  reciprocal  relay  effects 
between  two  distant  stations.  At  one  station  i:: 
located  the  usual  transmitter,  with  battery  and  the 
primary  of  the  induction  coil  in  its  circuit.  The 
line,  including  the  secondary  of  the  induction  coil- 
and  the  receiver,  leads  to  the  relay  station.  At  this 
relay  station  two  instruments  similar  to  that  shown 
in  Fig.   I   arc  set  up,  one  instrument  in  adjustment 


IROWBRIDGE    TELEPHONE    REPEATER. — CONNECTION    OF    REPEATER    TO    LINE. 


ever  be  its  specific  character,  is  thus  maintained  in 
precisely  the  same  delicatelj'  responsive  state  that 
characterizes  a  transmitter  which  is  prepared  in  the 
usual  and  proper  way  for  the  reception  of  sound- 
waves. It  has  been  found  by  careful  experiment 
that  with  an  armature  in  an  unbalanced  magnetic 
field  connected  directly  to  a  transmitter — say  to  a 
diaphragm — the  constant  pull  of  the  magnetic  field 
causes  a  distortion  of  the  impulse-receiving  member 
of  the  diaphragm,  and  consequently  produces  dis- 
turbing effects,  which  obscure  the  proper  articula- 
tion of  the  instrument. 

The  incoming  telephone  line  (L)  will  be  sup- 
posed to  be  at  such  a  distance  from  the  transmit- 
ting devices  at  its  remote  end  that  the  electrical 
undulations  are  feeble,  so  that  reproduction  of  au- 
dible speech  thereby  in  the  usual  manner  is  imprac- 
ticable. In  circuit  with  the  line  is  wound  an  arma- 
ture coil  (T)  on  the  armature  (A),  preferably 
bunching  the  coil  in  two  parts  near  the  ends  of  the 
armature,  leaving  the  middle  portion  bare  of  coil, 
and  thus  obtaining  practically  all  the  electromag- 
netic effect  of  the  coils   (1'),  while  saving  weight. 

The  transmitter  is  wired  in  the  usual  manner, 
having  a  battery  of  proper  strength  in  its  immediate 
circuit.  In  this  circuit  is  also  located  the  primary 
of  an  induction  coil  (J),  the  secondary  of  which 
is  in  the  outgoing  or  relay  line   (R). 

When  the  incoming  line  is  quiet  and  no  electrical 
undulations  are  passing  on  it,  the  relay  instrument 


to  receive  and  repeat  impulses  from  the  first  trans- 
mitter and  the  other  instrument  to  receive  and 
repeat  impulses  from  the  transmitter  which  is  :.t 
the  other  end  of  the  line. 

Speech  vibrations  stimulate  current  undulation'^ 
in  the  primary  coil  of  the  first  transmitter  and 
generate  corresponding  undulations  in  the  line. 
These  electrical  undulations  are  converted  into  mag- 
netic undulations  at  the  first  armature  coil  and  these 
again  are  supplemented  by  reciprocal  magnetic 
effects  of  the  field  of  the  magnets.  These  magnetic 
undulations  are  reconverted  into  electrical  undula- 
tions precisely  corresponding  to  the  original  speech 
vibrations  at  the  transmitter,  and  these  undulations 
set  up  corresponding  undulations  in  the  circuit, 
which  are  in  the  usual  manner  finally  reconverted 
into  sound-waves  at  the  receiver  at  the  other  end 
of  the  line. 


Duty  on  Carbons  Adjusted. 

The  United  States  Circuit  Court  of  Appeals  has 
rendered  a  decision  whereby  the  duty  on  nearly  all 
carbons  imported  into  this  country  for  lighting  pur- 
poses will  be  reduced.  R.  F.  Downing  &  Co..  import- 
ers, contended  that  a  quantity  of  carbons  assessed  Qo 
cents  a  hundred  by  the  collector  of  the  port  should 
have  been  assessed  at  35  per  cent,  ad  valorem  as 
carbons  not  specifically  provided  for.  they  not  being 
prepared     for     lighting    purposes.     The     Board     of 
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United   States    General  Appraisers   affirmed   the    po 
sition  of  the  collector  and  the  case  went  to  the.  Cir- 
cuit Court,  where  Judge  Wheeler  reversed  the  pre- 
vious  rulings.     The   Circuit   Court   of  Appeals   sus- 
tained Judge  Wheeler. 


Expeditioi^s    Cable    Repairing    In     New 
York  Subway. 

One  not  familiar  with  the  methods  by  which  re- 
pairs to  telephone  systems  are  made  can  hardly 
realize  how  these  repairs  are  made  so  quickly.  A 
freakish  fire  in  the  subway  at  Fulton  Street,  New 
York  city  recently  shows  how  remarkable  are  the 
recuperative  powers  of  a  w^ell-managed  telephone 
system  and  gives  also  a  typical  example  of  what 
the  fire  departments  have  to  contend  w'ith. 

The  Scientific  American  gives  an  account  of  the 
fire  and  the  methods  of  repairing  the  damage. 

The  subway  at  the  point  where  the  fire  occurred 
is  being  excavated  by  wdtat  is  known  as  the  "cov- 
ered-excavation" process,  that  is,  the  street  paving 
is  replaced  by  heavy  planks  which  are  supported 
on  columns,  and  excavation  is  carried  on  underneath 
this  planking.  The  iron  pipes  which  cover  the  tele- 
phone and  telegraph  wires  are  carried  along  the 
top  of  this  tunnel  ceiling.  The  wires,  it  will  be 
understood,  are  wrapped  into  cables  and  covered 
with  a  soft  lead  sheathing.  A  brick  and  concrete 
manhole  which  was  formerly  located  at  Fulton 
Street  had  to  be  torn  away  to  permit  building  of 
the  subway,  and  the  cables,  which  at  this  point  were 
not  protected  by  iron  pipes,  were  supported  on  a 
wooden  platform  hung  from  the  beams  of  the  ceil- 
ing (see  Fig.  l),  and  were  for  some  mysterious 
reason  wrapped  with  burlap.  The  fire  was  caused 
by  some  telephone-repair  men  who,  while  driving 
out  the  moisture  from  some  of  the  wires  by  pouring 
heated  paraffin  over  them,  incidt-ninlly  ^ri  fire  lo  the 


FIG     J.       EXPEDITIOUS    CABLE    REPAIRING. —  POSITION    OF 
CABLES    BEFORE    FIRE. 

paraffin.  A  dense  smoke  was  emitted  by  the  fire 
which  drove  the  men  out  of  the  subway.  The  blaze 
quickly  communicated  to  the  burlap  covering,  and 
developed  sufficient  heat  to  melt  the  lead  sheathing 
of  the  cables  and  attack  the  insulation  of  the  wires 
within. 

The  fire  was  quickly  extinguished  by  the  firemen, 
who  arrived  promptly  on  the  scene ;  but  the  havoc 
wrought  in  the  mean  time  was  tremendous.  Fig.  2 
shows  what  an  intricate  tangle  the  telegraph  and 
telephone  companies  had  to  unravel.  Over  5,000 
telephone  wires,  1,400  telegraph  wires,  a  large  num- 
ber of  private  wires,  and  some  of  the  fire-alarm 
wires  were  broken,  bent,  twisted,  snarled  and  fused 
together  in  a  seemingly  inextricable  mass.  Thou- 
sands of  circuits  were  broken  or  short-circuited. 
The  New  York  Telephone  Company  suffered  the 
worst  damage.  At  the  Cortlandt  Street  exchange, 
ever>'  signal  on  the  switchboard  flashed  forth  at 
once,  creating  the  wildest  confusion.  The  station 
was  obliged  to  suspend  business,  thus  seriously  in- 
conveniencing a  large  part  of  the  lower  New  York 
business  and  financial  district. 

Repairs  were  begun  immediately,  and  34  hours 
after  the  fire  the  tangle  had  been  all  cleared  and  the 
circuits  restored  to  their  normal  condition — a  won- 
derful acnievement  when  the  difficulties  of  the  situa- 
tion are  considered.  The  iron  tubing  had  to  be  cut 
away  at  each  side  of  the  damaged  section  in  order 
to  expose  uninjured  lengths  of  the  cable  on  which 
the  repairmen  could  operate.  Each  wire  of  the  cable 
had  to  be  sorted  out  and  its  number  ascertained 
from  the  central  exchange  before  the  wires  could 
be  spliced  together.  This  was  done  in  the  following 
manner :  A  wire  of  a  certain  number  was  grounded 
at  the  central.  At  the  break  a  telegraph  relay  and 
battery  were  provided.  One  of  the  relay  terminals 
was  grounded  and  by  connecting  different  wires  to 
the  other  terminal  one  was  finally  reached  which 
completed  the  circuit  through  the  rela}'.  as  indicated 
by  a  "click"  of  the  sounder.  That  wire  was  then 
secured  in  an  index  board  in  a  slot  labeled  with 
the  number  of  the  wire,  as  telephoned  from  the 
central  station.  This  operation  was  greatly  expe- 
dited by  connecting  a  large  number  of  wires  at  a 
lime  with  the  relay  and  then,  if  a  click  was  heard 
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indicating  that  the  sought-for  wix'e  was  to  be  found 
in  that  bunch  of  wires,  they  would  be  separated  into 
two  groups.  The  group  that  next  produced  a  chck 
would  then  be  further  divided,  until  it  was  narrowed 
down  to  the  desired  wire.  Owing  to  the  large  number 
of  cables  which  had  thus  to  be  operated  on,  and  the 
limited  amount  of  space  available  for  the  repairmen, 
it  was  decided  to  spHce  together  the  wires  of  certain 
of  the  cables  without  attempting  to  sort  them  out 
and  then  breaking  the  cables  in  the  vaults  at  the 
central  to  sort  out  and  connect  the  proper  wires  with 
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each  other.  This,  of  course,  necessitated  more  splic- 
ing of  wires,  but  it  resulted  in  a  considerable  saving 
of  time,  owing  to  the  fact  that  the  cables  could  all 
be  operated  upon  simultaneously.  It  is  estimated  that 
25.COO  splicings  were  made.  The  repairs  were  neces- 
sarily temporary,  because  in  their  haste  to  bring 
the  system  back  to  its  normal  state  the  telephone 
company  made  connections  without  running  the  ca- 
bles through  the  iron  tubing. 


Electric  Omnibus  Service  at  the  Expo- 
sition. 

Among  the  various  means  of  transportation  within 
the  grounds  of  the  Louisiana  Purchase  Exposition 
the  electric  omnibus  service  promises  one  of  the  most 
popular  means  of  seeing  the  exposition.  A  company 
lias  been  operating  electric  vehicles  seating  from  u 
to   20  persons   for   some   time,   but   as   the  time   for 
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opening  the  fair  approaches  it  has  added  to  its  equip- 
ment and  expects  to  operate  75  vehicles  during  the 
fair.  This  number  will  include  iS  hansoms  and 
broughams. 

The  accompanying  illustration  shows  one  of  the 
older  vehicles,  accommoflating  12  persons,  on  a  reg- 
ular trip  through  the  grounds.  Some  of  the  ve- 
hicles recently  put  into  service,  however,  are  much 
larger.  Large  tally-hos  seating  40  persons  will 
make  regular  runs  from  the  heart  of  the  city,  whence, 
after  stopping  at  the  more  important  hotels,  they 
terest.  The  company  has  two  generating  plants,  one 
will  proceed  to  the  grounds.  The  fare  of  $1  includes 
admission  to  the  grounds,  and  the  passenger,  without 
changing  cars  at  the  gate,  is  taken  over  the  regular 
route  within  the  grounds,  which  affords  a  view  of 
all  the  important  buildings  and  main  points  of  In- 
downtown  and  the  other  just  outside  the  main  en- 
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trance  to  the  grounds.  The  latter  plant  is  of  150 
horsepower  capacity,  with  three  gas-driven  units. 
Each  vehicle  is  provided  with  two  batteries,  each 
sufficient   for  a  25-niile   run,   it  is   said. 


Flood  Damage  in  Indiana  and  Ohio. 

Electric-light  and  power  plants  and  interurban 
railways  in  the  Middle  West  have  suffered  consid- 
erably from  high  water  this  spring,  particular  damage 
being  done  in  Ohio  and  Indiana.  It  will  be  remem- 
bered that  last  year,  a  little  later  in  the  season,  the 
Hoods  along  the  western  tributaries  of  the  Missis- 
sippi wrought  destruction  not  only  to  electrical  plants 
but  to  property  in  general.  Especially  in  Kansas 
City  was  the  situation  severe.  The  manufacturing" 
district  was  flooded,  bridges  were  carried  away,  elec- 
trical and  other  machinery  was  damaged,  and  nearly 
tlie  entire  wiring  system  of  the  district  for  telegraph, 
telephone,  light  and  power  purposes  had  to  be  rebuilt. 

To  record  the  full  extent  of  this  spring's  damage 
would  require  much  space.  A  few  instances  may  he 
cited. 

The  accompanying  picture  is  a  reproduction  of  n 
photograph  of  the  Harrison  electric-light  and  water- 
works plant  at  Harrison,  OliJo,  as  it  appeared  at  the 
lime  of  the  recent  high  water.  Owing  to  the  giving 
way  of  the  Big  Four  railroad  embankment  on  the 
west  fork  of  the  White  Water  River,  three  miles 
above  Harrison,  on  March  26th,  the  entire  region 
between  that  point  and  the  town,  including  the 
grounds  of  the  Harrison  light  and  water  plant,  was 
Hooded.  The  water  rose  so 
rapidly  that  the  two  employes 
at  the  plant.  Joseph  Binder  and 
Holt  Walker,  had  to  be  taken 
nut  in  skiffs.  As  there  was  an 
abundance  of  water  in  the 
standpipe,  there  was  no  inter- 
ruption to  the  supply  for  fire 
protection,  and,  within  2a 
hours  the  lighting  plant  had 
resumed  operation,  as  the  dy- 
namos occupy  elevated  posi- 
tions that  placed  them  almost 
beyond  the  reach  of  the  water. 
The  loss  to  the  proprietor,  Mr. 
James  A.  Graft,  was  but  nomi- 
nal, as  about  the  only  expense 
incurred  was  for  the  removal 
of  the  accumulated  mud  and 
debris. 

Many  other  plants,  however, 
liave  not  been  so  fortunate  as 
regards  financial  loss.  In  some 
instances  machinery  has  been 
practically  ruined.  The  incon- 
venience and  financial  loss  to 
interurban  electric  r  a  i  1  w  a  v  s 

have  likewise  been  considerable  vvaterworks  and 

ill  some  localities,  where  fills  have  been  washed  away 
and    traffic    completely    suspended. 

Central-station  and  street-railway  men  in  parts  of 
Indiana  feel  that  the  destructive  floods  in  the  White 
^nd  Wabash  River  Valleys  have  demonstrated  the 
inadequacy  of  interurban  fills  and  bridges,  and  teach 
a  valuable  lesson  concerning  the  locating  of  power 
liouses  on  low  ground  in  the  vicinity  of  the  rivers. 
The  waters  reached  the  highest  mark  since  1875. 
effectually  proving  that  grades  must  be  raised  in 
many  localities  and  that  heavy  fills  will,  of  neces- 
sity, ha'/e  to  give  way  to  steel  trestlev/ork.  Power 
houses  at  Indianapolis,  Anderson,  Wabash.  Moores- 
ville,  Philadelphia  and,  elsewhere  on  the  interurban 
lines  were  flooded,  putting  out  the  fires  and  putting 
the  systems  out  of  service.  The  Union  Traction 
Company  lost  a  new  four-span  steel  bridge  over  the 
Wabash  River  near  Logansport,  and  considerable  in- 
terurban properU'  was  destroj'ed  and  damaged.  It 
is  said  the  flood  has  cast  a  damper  on  the  construction 
of  the  interurban  line  between  Logansport  and  Lafay- 
ette, along  the  old  towpath  route,  by  the  Murdock 
syndicate,  because  the  route  for  at  least  half  the 
distance  was  submerged  from  four  to  10  feet.  This 
company  recently  filed  a  mortgage  to  cover  the  issue 
of  bonds,  but  the  flood  may  have  a  disastrous  effect 
upon  the   entire  enterprise. 

The  waters  at  this  time  have  subsided.  An  esti- 
mate of  the  losses  sustained  is  impossible,  but  it  is 
sure  to  be  large.  The  damage  in  Marion  County,  Ind., 
to  all  kinds  of  property,  is  estimated  at  $2,000,000. 
The  destruction  to  property  has  not  been  without 
some  loss  of  life,  as  fatalities  are  reported  from 
many  quarters.  A  sad  story  comes  from  Portland, 
Ind.,  where  Charles  Bailey,  superintendent  of  the 
City  Electric  Light  and  Waterworks  Company,  after 
rescuing  70  people  when  the  flood  was  at  its  height, 
was  picked  up  unconscious  at  the  waterworks  plant. 
He  is  now  said  to  be  in  a  critical  condition. 


333 

Papers     for    International    Electrical 
Congress. 

Section  A  of  tlie  International  Electrical  Con- 
gress on  "Theory,"  of  which  Professor  E.  L. 
Nichols  is  chairman  and  Professor  H.  T.  Barnes 
secretary,  promises  to  present  many  subjects  of 
interest  judging  by  the  list  of  papers  so  far  prom- 
ised. Following  is  a  list  of  papers  promised  to 
date: 

Foreign.— "Metallic  Conduction,"  by  Professor 
Paul  Drude;  "Electrical  Standards,"  by  Professor 
W.  Jaeger;  "Ions,"  by  Sir  Oliver  Lodge,  F.  R.  S. ; 
"Magneto-striction,"  by  Professor  H.  Nagaoka ; 
"The  Theory  of  Ionization,  by  Collision,"  by 
Professor  J.  S.  Tovvnsend,  F.  R.  S. ;  "Secondary 
Standards  of  Light,"  by  Mr.  J.  Voille;  "Con- 
densation Neuclei,"  by  Mr.  C.  T.  R.  Wilson, 
F.  R.  S. ;  "Magneto-optics,"  by  Professor  P.  Zee- 
mann  ;  Professor  J.  J.  Thomson,  F.  R.  S.  (subject 
to   be   annouiYtred). 

American. — "The  Mechanical  Equivalent  of  Heat 
as  Measured  by  Electrical  Means,"  by  Professor 
H.  T.  Barnes ;  "Atmospheric  Neuclei,"  by  Dr. 
Carl  Barus ;  "The  State  of  Our  Knowledge  Re- 
garding the  Earth's  Magnetism,"  by  Dr.  Louis  A. 
Bauer;  "Magneto-optics."  by  Professor  D.  B.  Brace ; 
"The  Absolute  Value  of  the  Electromotive  Force  of 
the  Clark  and  Weston  Cells,"  by  Professor  H.  S. 
Carhart  and  G.  W.  Patterson,  Jr.,  Ph.  D. ;  "The 
Electric  Arc,"  by  Professor  C.  D.  Child ;  "Coherer 
Action."  by  Dr.  K.  E.  Gutbe ;  "Electrical  Discharges 
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in  Gases,"  by  Professor  E.  P.  Lewis;  "Electrostric- 
lion,"  by  Professor  L.  T.  More ;  "The  Unobtained 
Wave-lengths  Between  the  Longest  Thermal  and 
the  Shortest  Electric  Waves  Yet  Measured,"  by  Pro- 
fessor E.  Fox  Nichols;  "Standards  of  Light,"  by 
Professor  E.  L.  Nichols ;  "Magnetic  Effect  of  Mov- 
ing Charges,"  by  Harold  Pender,  Ph.D.;  "Electrical 
Theory,"  by  Dr.  M.  I.  Pupin ;  "Alternating-current 
Measurements,"  by  Dr.  Edward  B.  Rosa;  "Radio- 
active Change,"  by  Professor  E.  Rutherford;  "Ra- 
dioacti^'ity  of  the  Atmosphere,"  by  Professor  J.  C. 
McLennan ;  "Electrical  Discharge  in  Gases,"  by 
Professor  J.  Trowbridge ;  "Electrical  Theory,"  by 
Professor  A.  G.  Webster. 

A  meeting  of  the  Congress  committee  of  organi- 
zation is  scheduled  for  April  23d  in  New  York. 
All  Congress  officers  have  been  invited  to  attend. 
The  meeting  will  be  at  95  Liberty  Street,  New  York, 
and  by  kind  permission  of  the  American  Institute  of 
Electrical  Engineers  at  its  offices. 


The  Floating  Static  Electricity  of  Pikes 
Peak. 

One  of  those  "important-if-true"  items  so  often 
found  in  the  columns  of  American  newspapers  is 
published  by  the  Salida  (Colo.)  Record.     Here  it  i.s : 

"How  to  harness  the  static  electricitj'  floating 
about  the  summit  of  Pikes  Peak  and  to  divert  the 
now  wasted  energ>-  to  the  operation  of  the  cog  road 
up  the  mountain,  is  the  problem  upon  which  engi- 
neers are  now  at  work.  From  recent  experiments,  it 
is  believed  that  the  electricity  can  be  transferred  to 
the  base  of  the  peak  and  there  stored  in  such  quan- 
tities that  the  road  can  do  away  with  steam  power. 
If  this  problem  is  solved  successfully  and  the  change 
made,  one  of  the  greatest  electrical  engineering  feat.s 
in  history  will  have  been  accomplished,  and  Colorado 
will   be   its   birthplace." 

The  last  sentence,  it  may  be  remarked,  fairly 
bristles   with  truth. 
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DATES  AHEAD. 

National  Electric  Light  Association  (annual  meeting), 
Hotel    Vendome,  Boston,  May  24lh   to   26th. 

Association  of  Railway  Telegraph  Superintendents  (an- 
nual meeting),  Hotel  English,  Indianapolis,  Ind.,  June  15th 
and    1 6  th. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis  Exposition,  September  12th  to   17th, 

International  Association  of  Municipal  Electricians  (an- 
nual meeting),  St.  Louis,   September   13th  and  14th. 

American  Electrotherapeutic  Association  (annual  conven- 
tion ) ,   St.   Louis.    September    1 3th    to    1 6th. 

American  Street  Railway  Association  (annual  meeting). 
Festival  Hall,  World's  Fair  grounds,  St.  Louis.  October 
i2th  and    13th. 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),   Leavenworth.    Kan.,    October    i8th  and    19th. 


One  of  the  most  interesting  announcements  at  the 
recent  convention  of  the  American  Electrochemical 
Society  in  Washington  was  that  of  Professor  Charles 
F.  Burgess  of  the  University  of  Wisconsin  to  the 
effect  that  he  has  so  far  developed  a  process  for 
the  making  of  electrolytic  iron  that  the  product  can 
now  be  had  in  sufficient  quantities  to  make  it  com- 
mercially available.  This  is  an  important  develop- 
ment and  shows  the  direct  benefit  of  scientific  re- 
search to  industrial  advancement.  The  use  of  elec- 
trolytic iron  is  now  limited  to  the  facing  of  dies  and 
electrotypes,  but  as  the  metal  is  very  hard,  due  to 
the  occluded  hydrogen,  it  has  apparently  a  valuable 
field  of  application,  if  commercially  available.  To 
produce  chemically  pure  iron  the  hydrogen  is  freed 
by  heat.  Professor  Burgess  made  the  interesting 
statement  that  not  a  pound  of  pure  iron  had  ever 
been  produced  commercially  except  by  his  process, 
which  he  considers,  and  no  doubt  with  good  reason, 
of  much  importance.  The  iron  is  produced  at  the 
rate  of  2.2  pounds  per  kilowatt- hour,  or  at  a  cost 
of  half  a  cent  a  pound.  The  purity  of  this  product 
is  99.9  per  cent,  hydrogen  constituting  the  only 
impurit}'.  The  iron  has  many  of  the  properties  of 
the  best  Swedish  and  can  be  readily  welded  but 
cannot  be  rolled  satisfactorily.  In  the  discussion 
Carl  Hering  pointed  out  the  difficulties  of  the 
process,  owing  to  large  size  of  the  tanks  and  the 
great  quantity  of  electrolytic  solution  required. 
However,  these  objeclions  would  not  be  insuperable, 
it  would  appear,  if  the  method  figures  out  as  worth 
while  in  industrial  application. 


Much  truth  is  contained  in  the  reports  of  the 
members  of  the  Moseley  educational  commission, 
which  have  just  been  printed  in  book  form.  This 
commission,  it  will  be  remembered,  was  sent  from 
the  United  Kingdom  to  the  United  States  to  com- 
pare methods  of  education,  particularly  technical 
education,  in  the  two  countries.  Being  broad- 
minded  men,  the  commissioners  find  much  to  praise 
and  some  things  to  censure.  A  majority  of  the 
commissioners  are  impressed  by  the  superiority  of 
American  methods  of  training  boys  for  business, 
although  some  are  nowise  convinced  by  these  meth- 
ods. There  is  a  virtual  consensus  of  opinion  that 
willingness  to  learn  characterizes  pupils  in  the 
United  States,  while  the  teachers  seem  to  be  uni- 
versally possessed  with  a  desire  to  help  pupils  in 
every   way   possible. 

Prof.  W.  E.  Ayrton  makes  the  following  instruct- 
ive comparison:  "The  American  student  usually  Is 
not  as  scholarly  nor  as  well  read  as  the  English 
student  of  the  same  age,  but  he  has  his  knowledge 
in  better  form  to  apply.  The  British  system  turns 
out  a  man  full  of  knowledge  of  principles,  while  the 
American  product  is  a  business  man  with  scientific 
training.  The  characteristics  of  each  nation  have 
their  advantages.  To  America  we  look  for  that 
rapid,  bold  and  successful  appHcation  of  science  to 
industry  which  brought  about  the  commercial  in- 
vasion of  the  world,  while  to  Europe  we  look  for 
these  scientific  imaginings  and  creations  which  ap- 
parently are  so  unimportant  today,  but  which  to- 
morrow may  revolutionize  old  industries  or  give 
birth  to  new  ones."  Professor  Blair  of  the  Irish 
department  of  technical  instruction  writes  that  the 
best  ability  in  the  United  States  is  not  to  be  found 
in  the  professions  and  in  politics,  as  in  Great  Britain, 
but    in    industries    and    commerce. 

These  deductions  are  correctly  drawn,  so  far  as 
any  generalization  can  be  accurate.  We  have  evolved 
methods  of  education  which  seemed  to  be  best 
adapted  to  the  nations  needs.  These  methods  may 
be  only  partially  advantageous  when  applied  to  other 
countries,  and  indeed  may  be  considerably  modified 
as  life  in  this  country  is  developed  and  broadened 
after  the  more  pressing  material  problems  have  been 
solved. 


Space  telecr^vphy  has  been  in  existence  for  seven 
years  at  least,  and  it  seems  strange  that,  without  pre- 
vious warning,  the  Russian  government  should  sud- 
denly conclude  that  correspondents  using  the  wire- 
less system  at  the  seat  of  war  are  spies  and  announce 
that  their  dispatch  boats  are  liable  to  seizure  as 
prizes  of  war.  The  official  notice  was  communicated 
to  the  State  Department  at  Washington  on  April  15th 
and  reads  as  follows:  "In  a  case  in  which  neutral 
steamers  having  on  board  correspondents  who  might 
communicate  war  news  to  the  enemy  by  means    ^f 


perfected  apparatus  not  being  yet  foreseen  by  exist- 
ing conventions  would  be  arrested  near  the  coast 
of  Kuantong  or  in  the  zone  of  operations  of  the  Rus- 
sian fleet  the  correspondents  will  be  looked  on  as 
spies  and  the  steamers  furnished  with  wireless 
telegraphy  seized  as  prizes  of  war." 

So  far  as  is  known  the  only  installation  of  space 
telegraphy  for  the  purpose  of  newspaper  correspond- 
ence in  the  present  war  is  that  on  the  London 
Times'  steamer  Haimun.  The  special  correspondent 
of  that  paper  for  some  time  has  been  cruising  in  the 
Yellow  Sea,  communicating  from  a  British  ship  with 
British  territory  at  Wei-Hai-Wei  by  means  of  in- 
struments of  which  the  ownership  is  British  and 
the  patent  American.  It  is  the  De  Forest  apparatus 
that  is  used,  as  shown  in  the  account  published 
in  the  Western  Electrician  last  week;  and  it  is  no 
wonder  that  both  the  company  owning  the  patents 
and  the  London  Times  have  vigorously  protested 
against  the  arbitrary  order  of  the  Russian  govern- 
ment. So  far  as  the  American  company  is  concerned, 
the  State  Department  has  taken  the  protest  under 
consideration,  but  following  the  almost  unbroken 
practice  it  probably  will  decline  to  take  any  action 
on  a  hypothetical  case.  If  an  American  citizen  is 
arrested  by  the  Russian  officials  the  State  Depart- 
ment will  lay  down  a  line  of  policy  to  meet  this  novel 
departure  in  international  law.  It  is  realized  that 
newspaper  correspondents  using  space  telegraphy 
from  the  neighborhood  of  naval  operations  might 
unwittingly  give  information  of  great  value  to  the 
enemy,  whose  vessels  being  also  equipped  with  space- 
telegraph  instruments  might  readily  take  up  messages 
.sent  to  a  shore  station.  But  of  course  there  is 
nothing  to  prevent  the  Russians  from  sending  out 
wireless  messages  of  their  own,  if  they  are  enterpris- 
ing enough,  which,  being  intercepted  by  the  Japa- 
nese, would  lead  the  latter  to  false  conclusions. 
There  is  no  witchcraft  about  space  telegraphy,  and 
in  singling  it  out  for  such  severe  and  special  penal- 
lies  the  Russians  appear  to  exceed  the  bounds  of 
reason.  However,  the  Russians  may  have  some 
particular  cause  of  complaint  which  does  not  yet 
appear,  and  the  future  development  of  the  onslaught 
on  wireless  enterprise  will  be  awaited  with  interest. 


Perhaps  it  is  not  too  much  to  hope  that  the 
present  Congress,  or  some  Congress,  will  do  justice 
to  the  military  telegraphers  of  the  Civil  War.  The 
bill  to  provide  for  the  taking  into  the  regular  army 
and  the  granting  of  pensions  to  the  telegrapn  oper- 
ators who  stood  so  faithfully  by  their  service  in  the 
war  of  the  rebellion  has  been  favorably  reported  by 
one  of  the  pension  committees.  Previous  to  the  Civil 
War  the  use  of  the  telegraph  upon  the  battlefield  had 
never  been  accomplished  in  the  United  States.  There 
was  at  that  time  a  mystery  about  the  art  of  teleg- 
raphy that  surrounded  it  with  a 'peculiar  charm. 
The  men  who  controlled  the  telegraph  keys  manipu- 
lated an  agency  under  the  conditions  of  the  war 
powerful  for  good  or  evil.  Great  care  was  necessary 
in  the  selection  of  the  men  for  that  service,  not 
alone  because  they  were  familiar  with  this  new  art 
but  it  was  also  necessary  to  choose  men  in  whom 
special  confidence  could  be  reposed.  Their  posts 
were  at  places  of  extreme  danger ;  their  duties  were 
almost  continuous,  and  were  unrelieved  by  the  ex- 
citement and  relaxation  which  at  some  time  or  other 
always  attends  ordinary  camp  life.  They  were  also 
required  to  swear  to  a  special  oath  of  allegiance  to 
the  government.  The  entire  work  of  railways  and 
telegraphs  was  under  the  control  of  Colonel  Thomas 
A.  Scott,  with  Captain  Anson  Stager  as  general 
manager  of  the  government  telegraph  lines.  By  the 
end  of  1861  857  miles  of  telegraph  line  had  been 
put  in  active  operation.  By  1863  2,124^  miles  had 
been  completed,  of  which  1,266  were  abandoned, 
leaving  at  the  end  of  1863  858^  miles  in  active  oper- 
ation ;  this  was  accomplished  at  a  cost  of  $74,173.42. 
This  referred  only  to  the  Department  of  the  Ohio, 
Cumberland  and  Tennessee.  The  total  length  of 
lines  in  operation  at  the  end  of  the  fiscal  year  of 
1863  was  5,326.  The  report  for  the  year  1864  shows 
that  the  estimated  number  of-  mesages  sent  over  the 
military  telegraph  lines  was  1,800,000.  The  total 
number  of  miles  in  operation  that  year  was  6,661 
land  wires  and  55^  submarine.  In  all  15.389  miles 
were  constructed  during  the  entire  time  of  the  war. 
The  number  of  men  who  performed  this  work  is 
yearly  growing  less,  and  it  is  hoped  that  the  pending 
measure  will  be  carried  to  a  successful  issue. 
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A    Contribution   to   the   Study  of   the 
Electric  Arc' 

By  William  S.  Weedon. 
Arcs  may  be   roughly  classified   into 

1.  Crater  arcs. 

2.  Flame   arcs. 

To  the  former  class  belong  the  plain  carbon  arc 
and  arcs  between  certain  conductors  of  the  second 
class,  such  as  zirconium  oxide  (Rasch  arc).  To  the 
latter  class  belong  the  so-called  flame  carbon  arcs 
(e.  g.,  Bremer  arc),  v.hich  are  drawn  from  carbons 
containing  certain  metallic  salts;  we  also  have  in 
this  class  the  arcs  from  most  metals.  In  the  first 
class  the  light  obtained  is  derived  principally  from 
the  two   spots   or  craters,    while   in   the   second   the 
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sensation  of  warmth  being  experienced.     The  result 
of  several  experiments  is  as  follows : 

Time,  1V2  hours;  current,  two  amperes;  volts,  50. 
The  arc  length  was  somewhat  more  than  one-eighth 
inch,  as  it  was  found  that  with  onc-eighth-inch  arc 
an  arc  of  rather  different  color — purplish — was  ob- 
tained in  the  case  where  the  cathode  was  cooled. 
Under  these  conditions  neither  electrode  lost  in 
weight,  and  the  gain  was  apparently  due  to  oxida- 
tion. 

Cathode.  Anode- 
Grams.  Grams. 

Weight    before    running 13.014  12.6^19 

Weight    after    running 13.01S  £2.672 

Gain     0.004  0.023 

In  order  to  determine  the  actual  loss  of  the 
cathode  it  was  reduced  in  hydrogen,  and  the  real  los? 

ARC 
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absorption  of  hydrogen,  which  is  given  off  at  the 
temperature  of  the  arc. 

Water-cooled  electrodes  were  now  tried,  a  single 
horizontal  arc  being  used  and  arranged  as  shown 
in  Fig.  7. 

The  bulb  was  about  eight  inches  long  by  six  inches 
in  diameter,  with  the  main  tubes  one  inch  in  di- 
ameter. The  arc  was  drawn  by  pushing  the  stop- 
pers in  the  tubes  and  then  withdrawing  them.  In 
this  experiment,  the  current  used  was  only  .35  am- 
pere; the  arc  length  was  quite  short,  one  thirty-sec- 
ond inch  or  less,  and  the  character  of  the  arc  was 
not   allowed   to  change   from   the   non-luminous   arc 
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arc  stream  itself  furnishes  the  greater  part  of  the 
light — generally  all.  This  second  class  offers  by 
far  more  interesting  study,  since  we  are  able  to  fol- 
low the  changes  in  the  character  of  the  light  as  we 
alter  our  conditions. 

Only  direct  current  arcs  are  considered  in  this 
paper,  the  source  of  current  being  a  500-volt  gen- 
erator, and  in  some  cases  the  Edison  three-wire 
circuit  for  125  and  250  volts. 

The  relation  between  voltage,  current  and  arc 
length  are  fairly  well  known,  bltt  for  the  sake  of 
illustration,  I  have  given  two  sets  of  curves  for  the 
iron  arc  (Figs,  i  and  2),  and  in  general  form  these 
cruves  apply  to  both  classes  of  arcs.  The  measure- 
ments are  across  the  arc  terminals. 

One  of  the  most  important  problems  in  connec- 
tion with  the  arc  is  with  reference  to  the  amount  of 
material  which  is  transported  during  the  running  of 
the  arc.  In  the  air.  for  most  materials,  this  is  quite 
large.  The  rate  of  waste  of  carbon  is  diminished  by 
running  "enclosed,"  or  in  an  atmosphere  of  carbon 
monoxide.  The  question  is,  how  much  material  is 
necessarily  transported  at  given  current  density, 
voltage  and  arc  length?  Is  there  any  law  for  arcs 
corresponding  to  Faraday's  law  for  solution  ? 

First  of  all,  it  is  evident  that  the  heat  conductivity 
of  the  electrode  is  an  important  consideration,  as  it 
is  plain  to  one  who  is  at  all  familiar  with  the  arc 
that  there  is  much  more  material  voltalizcd  by  heat 
than  is  necessary  to  furnish  material  for  the  active 
part  of  the  arc. 

Copper  Are  in  Air. — The  following  experiments 
will  give  a  good  idea  of  the  relation  between  the 
number  of  amperes  used  and  the  rate  of  waste,  and 
also  shows  the  tendency  for  the  anode  to  gain  in 
weight  rather  than  lose. 

Two  arcs  were  run  in  series  (Fig.  3),  both  being 
vertical  in  order  to  obtain  conditions  as  uniform  as 
possible.  Only  the  lower  electrodes  were  weighed. 
In  both  arcs  the  electrodes  were  one-fourth  inch  in 
diameter;  arc  length,  one-eighth  inch;  time  of  run- 
ning, two  hours,  at  two  amperes,  45  volts. 

Cathode.  Anode. 

Grams.  Grams. 

Weight  before  running    20.610  20.821 

Weight    after    rnnning 20.288  20.S33 

Loss    0.322         - 

Gain    0.012 

Upon  increasing  the  current  to  five  amperes  at  35 
volts  (same  arc  length)  and  running  for  two  hours, 
the  result  was  as  follows: 

Cathode.  Anode. 

Grams.  Grams. 

Weight   before    running 20.247  20.764 

Weight    after    running 18.462  20.833 

Loss     i.yS.T  

Gain     0.069 

In  the  latter  experiment,  the  current  used  is,  2.5 
times  as  large  as  in  the  first  experiment,  but^  the 
loss  in  weight  of  the  cathode  is  more  than  five  times 
as  great. 

A  fact  to  be  noted  here  is  the  tendency  for  the 
heavy,  outer  mantle  of  the  copper  arc  to  appear  only 
occasionally  when  the  current  is  low.  This  is  un- 
doubtedly connected  with  oxidation,  and  the  same 
phonemenon  is  to  be  seen  in  iron  arcs.  In  Fig.  4 
(a),  the  arc  is  shown  with  the  outer  m.antle  in- 
visible; when  the  outer  mantle  flashes  it  appears  to 
come  from  the  cathode,  as  is  represented  in  (b) 
and   (c). 

Cooling  the  electrodes  was  then  tried,  the  arrange- 
ment being  as  before.  The  lower  electrodes,  how- 
ever, which  were  weighed,  had  the  form  of  a  copper 
shell,  three-fourths  inch  in  diameter,  i^  inches  lon.g 
and  one  sixty-fourth  inch  thick.  The  upper  elec- 
trodes were  the  same  as  before.  Water  was  sent  in 
a  let  against  the  tip.  as  is  shown  in  the  sketch 
(Fig.  .0. 

While  the  arc  was  running,  the  lower  electrodes 
could  be  touched  very  close  to  the  arc  without  any 

I.  Paper  read  at  the  general  meeting  of  the  .\meri- 
can  Electrochemical  Society,  at  Washington,  D.  C.,  on  -\pril 
9,    1904. 


Fig.  2.  Fill.  3. 
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found  to  be  0.013  gram.  It  is  to  be  seen  from  this 
that  the  Faraday  equivalent,  if  one  exists,  does  not 
apply  to  arcs  as  it  does  to  solution,  since  by  this 
amount  of  current,  450  times  the  amount  of  copper 
should   have  been   transferred. 

In  order  to  overcome  the  influence  due  to  oxida- 
tion, it  was  determined  to  run  an  arc  in  nitrogen 
between  cojipcr  electrodes.  The  general  results, 
however,  were  exactly  the  same  as  when  the  arc 
was  run  in  air,  and  it  appears  that  the  copper  and 
nitrogen  undergo  combination  under  these  conditions. 
The  arrangement  used  is  shown  in  the  sketch 
(Fig.  6). 

1  he  gas  was  generated  in  the  usual  way  from 
sodium  nitrite  and  ammonium  chloride,  and  purified 
by  passing  through  aqueous  potash  and  concentrated 
sulphuric  acid. 

Copper  Arc  in  Hydrogen. — In  some  prelimlnaiv 
experiments,  the  vertical  arc  was  used  with  cathode 
below,  the  electrodes  being  solid  one-fourth-inch  cop- 
per rods.  With  the  500-volt  circuit  only  a  short  arc 
could  be  drawn,  and  the  cathode  was  found  to  lose 
in  weight,  while  the  positive  electrode  gained.  By 
varjnng  the  arc  length  and  current  three  distinct 
kinds  of  arcs  were  obtained. 

I.  When  the  electrodes  are  cold,  at  the  starting 
of  the  arc,  with  about  1.300  ohms  in  series,  there 
occurs  momentarily  a  discharge  giving  a  pink  glow, 


Fig.  8.     Non-luminous  Arc.  Fie  6-     Arc  in  Nitrogen. 
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which  soon  changes  to  one  of  the  arcs  described_  be- 
low.   The  spectroscope  shows  strong  hydrogen  lines. 

2.  An  arc  about  one-eighth  inch  in  length,  current 
C.5  ampere,  voltage  about  300,  is  non-luminous,  and 
shows  both  copper  and  hydrogen  lines  to  a  slight 
extent.  There  is  a  faint  glow  around_  the  positive 
electrode,  arranged  in  transverse  striations.  The 
negative  electrode  is  hotter  than  the  positive,  and 
the  discharge  is  irregular,  seeming  to  come  from  a 
small  point  on  the  positive  to  a  much  larger  and 
brighter  spot  on  the  negative  electrode. 

3.  While  arc  No.  2  is  being  run,  if  the  series  re- 
sistance is  decreased  by  about  100  ohms,  at  a  critical 
point,  a  green  copper  arc  suddenly  appears.  Hydro- 
gen lines,  as  well  as  copper  lines,  may  be  seen,  but 
frequently  only  the  copper  can  be  detected.  The 
voltage  has  dropped  from  300  to  about  70  during  this 
change,  and  the  current  rises  to  four  amperes.  The 
discharge  is  quite  irregular. 

A  single  bulb  was  used  for  these  arcs,  the  arc  be- 
ing arranged  as  was  shown  in  the  case  of  the  copper 
arc  in  nitrogen.  Fig.  6. 

A  curious  phenomenon  was  observed  here,  and  in 
order  better  to  study  it  the  arc  was  placed  hori- 
zontally. The  two  electrodes  were  of  the  same  size. 
held  by  adapters.  The  negative  was  seen  to  be 
much  hotter  than  the  positive  electrode,  and  soon 
became  molten  over  the  tip.  While  the  arc  was  run- 
ning, nothing  peculiar  was  observed,  but  as  soon  as 
the  circuit  was  broken,  or  when  the  arc  went  out 
of  its  own  accord,  the  molten  copper  swelled  sud- 
denly to  two  or  three  times  its  normal  size.  It  often 
happened  that,  when  the  arc  went  out  of  its  own  ac- 
cord the  soace  between  the  electrodes  was  bridged 
over  and  the  arc  started  anew,  the  phenomenon  oc- 
curring many  times,     It  appears  that  this  is  due  to 


above  described  as  arc  No.  2.     The  time  of  running 
was  i^/^  hours. 

Cathode.       Anode. 
,,,  .   ,      ,     ^  Grams.       Grams. 

Weight    before    running 12.657  12.185 

Weight    after    running .    12.653  12.189 

Loss     0.004.  

Gain     0.004 

Although  the  loss  or  gain  in  weight  is  very 
small,  and  the  experimental  error  possibly  large,  it 
is  certain  that  we  have  obtained  a  smaller  loss  than 
ever  before,  and  if  the  figures  are  within  any  degree 
accurate  there  is  transferred  only  about  1/1500  of 
the  Faraday  equivalent  for  solution.  The  spot  upon 
the  cathode  was  in  this  case  also  larger  and  brighter 
than  upon  the  anode. 

Arons^  attempted  to  obtain  the  copper  arc  in  hydro- 
gen with  electrodes  separated  o.i  millimeter.  He  used 
only  106  volts,  however,  and  consequently  was  unable 
to  obtain  an  arc.  He  ?iso  states  that  at  65  millimeters 
pressure  he  had  considerable  difficulty  in  obtaining 
a  discharge  between  iron  electrodes  in  hydrogen. 
This  was  therefore  tried  with  the  500-volt  circuit, 
and  under  the  same  conditions  previously  given  for 
the  copper  arc. 

Iron  Arc  in  Hydrogen. — When  solid  iron  rods  are 
used,  the  same  pink  lie:ht,  described  under  copper 
arcs,  was  obtained.  This  changed  almost  immedi- 
ately to  a  high  voltage,  non-luminous  arc  discharge, 
but  it  was  impossible  to  obtain  a  true  iron  arc  before 
the  electrodes  were  completely  melted  down. 

Water-cooled  shells  were  employed,  as  described 
for  the  copper  arc.  The  arc  was  run  three  hours. 
with  current  0.35  ampere,  voltage  about  300.  The 
spot  upon  the  cathode  was  larger  than  that  on  the 
anode.  Apparently  the  running  of  the  arc  under 
these  conditions  is  not  perfectly  simple,  and  it  seems 
probable  that  some  combination  with  hydrogen  takes 
place :  the  iron  blackened  around  the  large  spot  on 
the  cathode,  and  bevond  this,  and  also  on  the  anode, 
there  appeared  curious  bronzelike  colorations.  In 
several  experiments,  run  under  the  above  conditions, 
the  anode  lost  in  weieht  and  the  cathode  gained. 
This  amount  varried  from  0.C03  to  0.005  gi'am.  ac- 
cording to  the  circulation  of  the  water.  Low  as 
these  changes  in  weight  are,  I  feel  sure  that  the 
experimental  error  is  not  large  enoueh  to  allow  the 
possibility  of  the  change  in  weight  being  in  the  other 
direction. 

Carbon  Arc  in  Hydrogen. — Carbons  one-fonrth 
inch  in  diameter  were  used,  the  arc  being  placed 
horizontally,  and  the  electrodes  being  held  by  adapt- 
ers. At  two  amperes  an  arc  three-sixteenths  inch 
in  length  registered  iSo  volts.  The  light  was  not 
brilliant,  the  arc  stream  itself  being  non-luminous 
and  annearing  as  a  fine  line  connecting  the  two 
electrodes,  see  Fig.  8. 

The  temoerature  of  the  two  electrodes  seemed  to 
he  about  the  ^ame.  nnr  could  it  he  snid  with  certaintj' 
th?t   any   dIFFere"'"'    '""   ^^e  ■^f  t^e  two  craters   was 


FIG.  7.       HORIZONTAL.   WATER-COOLED    ARC. 

noticeable.  The  presence  of  acetjdene  or  hydro- 
carbons of  the  acetylene  series  was  shown  by  pass- 
ing the  exhaust  hydrogen  through  an  ammonlacal 
solution  of  cuprous  chloride.  A  very  slight  brown 
precipitate  was  formed.  The  arc  was  run  for  two 
hours,  and  the  result  was  as  follows: 

Cathode.  Anode. 

Grams.  Grams. 

Weieht  before    running S-S^S  3-4oS 

\\'eight    after    running 3-440  3-=7S 

Loss     o-0'->  °-'-^ 

Under  the  microscope,  the  negative  after  running 
I.     Annalen  der  Physik,  1900,  713. 
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sliowed  its  surface  to  be  covered  with  small  pits, 
which  were  distributed  with  fair  regularity,  while 
the  positive  showed  larger  depressions  distributed 
with  less  regularity.  The  spectrum  observed  was  a 
combination  of  the  enclosed  arc  spectrum  and  the 
hydrogen   spectrum. 

It  seems  that  oxidation,  or  combination  with  the 
surronnding  gas,  is  not  absolutely  necessary  for  the 
production  of  a  luminous  arc,  but  such  combination 
facilitates  its  formation.  This  was  further  con- 
firmed by  some  experiments  made  with  metallic 
chromium  at  one  millimeter  air  pressure.  At  low 
current  a  Geissler  discharge  was  obtained,  but  at 
higher  current  the  true  chromium  arc  appeared. 

With  regard  to  the  amount  of  material  fed  to  the 
arc  it  may  be  said  that  there  is  apparently  a  ten- 
dency for  the  arc  to  ionize  the  surroundiiig  atmos- 
phere if  there  is  not  enough  material  vaporized  from 
the  electrode.  If  much  heat  is  developed,  more  is 
vaporized  than  is  employed  in  transporting  the  cur- 
rent. Between  these  two  extremes  both  the  atmos- 
phere and  the  electrode  vapor  are  ionized.  We  can 
therefore  hardly  make  measurements  which  will  give 
us  figures  comparable  to  Faraday  equivalents.  It 
would  appear  from  this  that  there  is  a  slow  grada- 
tion from  the  spark  discharge  to  the  true  arc.  pass- 
ing through  the  intermediate  stage  where  both  kinds 
of  discharge  are  present.  The  main  distinction, 
therefore,  between  the  arc  and  the  spark  discharge 
is  that  in  the  former  vaporized  material  from  the 
electrode  or  electrodes  undergoes  most  of  the  ioni- 
zation which  takes  jjlace,  while  in  the  latter  the  sur- 
rounding atmosphere  suffers  most  of  the  ionization. 
Undoubtedly,  as  Prof.  J.  J.  Thomson  observes,  in  the 
arc  discharge  the  terminals  are  incandescent,  while 
such  is  not  the  case  in  a  spark  discharge.  But  it  ap- 
pears to  the  writer  to  be  more  a  question  of  securing 
sufficient  material  vaporized  from  the  electrodes  (by 
heat  or  by  current  direction)  which  vapor  can  be 
ionized,  for  there  is  undoubtedly  an  extremely  small 
quantity  of  the  material  transferred  by  the  current 
itself. 

In  this  we  assume  that  when  the  copper  spectrum 
appears,    copper   is   undergoing  ionization,   and   that 


Thorium  carbide  cathode  and  copper  anode  give 
copper  arc. 

Here  we  have  the  anode  giving  character  to  the 
arc. 

Besides  these  contradictory  cases  we  have  such 
substances  as  tungsten,  calcium  carbide  and  zir- 
conium carbide,  acting  almost  as  well  in  one  direc- 
tion as  in  the  other  when  copper  is  used  as  the  sec- 
ond electrode.  The  conditions  for  the  above  experi- 
ments were  in  each  case  as  follows :  Diameter  of 
electrode,  one-half  inch;  arc  length,  one  inch;  cur- 
rent, three  amperes ;  voltage,  about  100.  It  is  well 
to  give  exact  conditions  in  these  experiments,  as 
some  arcs  do  not  behave  the  same  under  conditions 
which  are  varied  only  slightly.  This  may  be  illus- 
trated by  the  magnetite-copper  arc  above  described. 
A  vertical  arc  is  used  with  the  magnetite  as  cathode 
below.  Under  the  conditions  above  given  with  re- 
gard to  current  and  arc  length,  no  copper  appears  in 
the  arc  at  all.  This  is  true,  apparently,  at  all  cur- 
rent strengths  tried,  from  one  ampere  to  15  amperes. 
It  does  not  seem  to  hold,  however,  below  0.5  ampere. 
If  we  start  with  three  amperes  for  a  one-inch  arc  and 
gradually  reduce  the  current  by  throwing  in  ex- 
ternal resistance,  the  arc  changes,  as  is  shown  in 
Fig.  10. 

When  the  current  reaches  0.5  ampere,  however, 
the  character  of  the  arc  suddenly  changes,  and  in- 
stead of  a  pure  iron  arc  we  have  one  in  which  the 
copper  is  shown  clearly  around  the  anode,  Fig.  11. 

Whether  we  are  bordering  upoM  the  phenomena 
of  spark  discharge  here  or  not,  the  arc  characteristics 
certainly  seem  to  be  changed.  Reduction  in  the  sup- 
ply of  cathode  material  seems  to  be  the  most  im- 
portant factor.  The  copper  appears  to  take  a  part 
in  the  ionization  when  the  iron  fails  to  be  produced 
in  quantity  sufficient  to  feed  the  arc.  The  same 
phenomena  above  described  may  be  seen  if  the  copper 
as  cathode  is  placed  below^  with  the  magnetite  above. 
.\t  low  current  the  iron  flashes  out,  and  the  spectrum 
of  the  upper  portion  is  that  of  iron,  while  the  lower 
portion  is  purely  copper. 

The  position  of  the  electrode  materially  alters  the 
character  of  the  arc.     If  an   arc  is  drawn   between 


Kii;.  9.     Luminous  Outei 
t    Mantle  of  Arc. 


FiK.  10.     Chaitues  in  .\rc  b.v  .^ddiut:  Resistance.  Fi^ 

THE   STUDY   OF   THE   ELECTRIC   ARC. 


CATHODE  ANODE 

FiK.  12,     Showinc  Potential 

Gradient  of  .Arc. 


when  the  hydrogen  spectrum  appears,  hydrogen  is 
undergoing  ionization.     This  will  be  discussed  later. 

Structure  of  Arcs. — The  structure  of  metallic  arcs 
in  air  is,  in  general,  as  follows: 

The  very  middle  path  is  not  luminous,  but  the 
light  is  derived  from  the  outer  mantle,  and  most  fre- 
quently from  that  portion  of  the  outer  mantle  next 
the  inner  path,  as  represented  in  Fig.  9.  In  the 
carbon  arc  the  outer  mantle  is  not  well  defined, 
owing  to  the  fact  that  the  product  of  combustion  is 
gaseous. 

It  seems  probable  that  the  inner  non-luminous 
path  above  mentioned  is  in  a  way  comparable  to  the 
Crookes'  dark  space.  The  explanation  given  for  the 
presence  of  the  latter  is  that  the  large  number  of 
negative  ions  present  have  too  great  a  velocity  to 
ionize  the  atoms  with  which  they  collide,  but  that 
farther  along  the  tube,  when  their  force  has  been 
diminished  by  collision,  ionization  may  take  place. 
Where  this  occurs  light   is  given  off. 

In  the  arc,  the  inner  path  may  be  caused  by  the 
fact  that  the  negative  ions  in  very  great  number 
are  moving  rapidly  toward  the  anode,  and  producing 
ionization  only  where  their  force  has  been  sufficiently 
diminished  by  collision,  viz.,  on  the  sides  of  the 
inner   path. 

There  are  many  changes  in  the  character  of  an 
arc  during  running  which  are  ver>'  subtle  and  of 
rather  obscure  origin.  In  many  instances  the  ma- 
terial depositing  on  one  or  both  electrodes  causes 
difficulty,  and  in  many  instances  irregularity  in  the 
composition  of  the  material  used  causes  unexpected 
alterations  in  the  structure  of  the  arc. 

Does  the  Cathode  Determine  the  Character  of  the 
.^rc? — In  .studying  the  characteristics  of  the  arc,  the 
first  fact  which  one  is  apt  to  discover  is  that  the  light 
given  off  by  an  arc  is  not  produced  by  simple  heat- 
ing of  particles  present  in  the  arc.  Tlie  opinion  was 
held  by  the  writer  for  some  time,  and  arrived  at 
after  a  number  of  experiments  on  metallic  arcs,  that 
the  cathode  determines  the  character  of  the  arc.  But 
here  (as  in  a  number  of  other  experiences  in  the 
study  of  the  arc)  some  incorrigible  facts  appeared 
just  as  the  opinion  was  well  established,  and  made 
the  generalization  impossible. 

There  are  cases  in  which  the  cathode  does  not 
appear  to  be  the  determining  feature.  For  instance, 
two  very  clear  and  conflicting  cases  are  as  follows ; 

Copper  cathode  and  magnetite  anode  give  copper 
arc. 

Magnetite  cathode  and  copper  anode  give  iron  arc. 

Here  the  cathode  undoubtedly  determines  the  na- 
ture of  the  arc. 

Copper  cathode  and  thorium  carbide  anode  give 
thorium  arc. 


two  terminals  of  different  composition,  and  the  arc 
belongs  to  the  class  in  which  the  cathode,  rather 
than  the  anode,  determines  the  arc  characteristics, 
the  arc  flame  is  naturally  fed  more  uniformly  if  the 
cathode  is  below.  We  then  obtain  an  arc  of  clean- 
cut  characteristics,  showing  generally  the  spectruiii 
of  the  cathode  only,  and  possessing  a  well-defined 
structure,  composed  of  an  inner  path,  the  intermedi- 
ate luminous  patli  and  the  outer  mantle,  which  may 
possess  more  or  less  luminosity.  If  the  cathode  be 
placed  above,  we  have  the  material  composing  the 
cathode  fed  to  the  arc  rather  badly,  for  it  does  not 
extend,  as  a  rule,  completely  across  this  space  to  the 
anode  (one-inch  arc  being  used).  As  a  result,  the 
upper  portion  of  the  arc  possesses  strongly  one  set 
of  characteristics,  while  the  lower  portion  partakes, 
to  a  greater  or  less  extent,  of  the  properties  of  the 
anode. 

It  certainly  cannot  be  said  that  the  cathode  always 
determines  the  nature  of  the  arc.  There  seems 
rather  to  be  a  kind  of  selective  action  taking  place, 
some  substances  being  ionized  in  preference  to 
others.  This  is  strongly  brought  out  by  a  study 
which  is  at  present  being  made  in  this  laboratory  of 
electrode  mixtures.  It  is  certainly  true  that  metallic 
salts  are  ionized  very  readily  in  the  arc,  and  the 
presence  of  carbon  also  has  a  peculiar  effect.  It  is  to 
be  especially  noted  here  that  this  ease  of  ionization 
does  not  depend  altogether  upon  the  volatility,  nor 
even  upon  the  mere  presence  of  the  vapor  of  the  sub- 
stance in  the  arc.  The  direction  of  the  current  may 
determine  it  in  a  given  instance.  If  we  take  the  ex- 
ample already  used  of  copper-magnetite  with  magne- 
tite as  anode  below,  the  copper  is  certainly  at  a 
lower  temperature  than  then  when  the  current  is 
reversed,  yet  the  arc  is  entirely  a  copper  arc. 
No  iron  appears  in  the  arc  or  its  spectrum, 
even  though  the  current  is  raised  to  15  am- 
peres, and  the  magnetite  is  boiling  so  strongiv 
that  the  arc  must  be  filled  with  its  vapor.  Why  is 
not  the  vapor  ionized,  giving  the  iron  :mc?  Why  do 
not  even  the  heated  particles  give  off  light? 

In  trying  to  gain  some  conception  of  what  takes 
l^lace  in  the  aic,  we  must  go  back  to  the  study  of  the 
distribution  of  potential  in  the  arc  stream.  The 
potential  gradient  is  about  as  shown  in  Fig.  12. 

We  ought  also  to  have  some  conception  of  th.? 
process  of  ionization  in  the  arc,  and  for  this  pur- 
pose I  quote  the  views  of  Prof.  J.  J.  Thomson,  which 
were  given  in  his  lectures  at  the  Johns  PTopkin^ 
Universily   last  Jnne.\ 

"On  this  view  the  cathode  is  bombarded  by  the 
positive  ions  which  maintain  its  temperature  at  such 

I.  Sec  "Conduction  of  Electricity  Through  Gases,"  by 
Prof.  J.  J.  Thomson,  p.  424. 


a  high  value  that  negative  corpuscles  come  out  of 
the  cathode ;  these,  which  carry  by  far  the  larger 
part  of  the  arc  discharge,  bombard  the  anode  and 
keep  it  at  incandescence ;  they  also  ionize,  either  di- 
rectly by  collision  or  indirectly  by  heating  the  anode, 
tile  gas  or  vapor  of  the  metal  of  which  the  anode 
is  made,  producing  in  this  way  the  supply  of  posi- 
tive ions  which  keep  the  cathode  hot.  It  will  be  seen 
that  the  essential  feature  in  the  discharge  is  the  hot 
cathode,  as  this  has  to  supply  the  carriers  of  the 
greater  part  of  the  current  in  the  arc ;  the  anode  has 
in  general  to  be  hot,  otherwise  it  could  not  supply 
the  positive  ions  w-hich  keep  the  cathode  hot." 

Prof.  Thomson  also  gave  as  his  opinion  that  the 
positive  ions  would  ordinarily  act  as  the  principal 
current  carriers,  were  the  distribution  of  potential 
more  regular;  for  there  is  generally  more  heat  de- 
veloped at  the  anode  than  at  the  cathode.  The  sharp 
drop  of  potential  at  the  anode,  however,  acts  as.  a 
barrier  in  the  path  of  the  positive  ion. 

It  would  appear  from  this  that  if  this  sharp  drop 
of  potential  could  be  eliminated  that  the  positive 
ions  would  lend  character  to  the  arc,  as  well  as  the 
negative  ions.  We  should  then  have  the  character 
of  the  anode  influencing  the  nature  of  the  arc  to  a 
great  extent.  In  order  to  test  this,  a  large  number 
.of  experiments  were  made,  and  the  general  results 
will  be  given. 

Under  certain  conditions  arcs  have  a  tendency  to 
hiss,  and  this  is  accompanied  by  several  phenomena 
which  are  very  interesting.  In  the  first  case,  there 
is  a  diminution  in  voltage  across  the  arc,  and  this 
generally  amounts  to  about  10  volts,  whatever  the 
character  of  the  arc.  It  has  been  shown  that  these 
10  volts  are  lost  principally  by  that  portion  of  the 
arc  next  to  the  anode. ^ 

From  this  it  would  seem  that  a  hissing  arc  might 
offer  a  chance  to  test  the  idea  advanced  by  Prof. 
Thomson,  and  some  of  our  experiments  seem  to  con- 
firm the  supposition,  although  it  is  difficult  to  obtain 
a  case  which  is  clearly  defined. 

The  magnetite-copper  arc  is  one  of  the  clearest 
cases  known.  The  copper,  as  cathode,  is  placed  be- 
low. As  has  been  frequently  stated,  the  arc  is  dis- 
tinctively a  copper  arc— under  normal  conditions. 
Hissing  occasionally  takes  place,  however  (the  noise 
is  not  a  prominent  feature  except  in  carbon  arcs), 
and  a  bright  jet  of  flame  appears  at  the  anode.  This 
flame  is  due  to  iron,  as  is  shown  by  the  spectroscope 
and  by  the  color.  The  arc  voltage  was  decreased  by 
10  volts  during  hissing,  and  an  exploring  rod  of 
iron  showed  that  these  10  volts  were  lost,  for  the 
most  part  at  least,  at  the  surface  of  the  anode. 

Ill  this  case,  at  least,  it  would  appear  that  during 
hissing  the  positive  ions  nray  carry  a  large  part  of 
the  current,  due  to  the  lack  of  the  potential  barrier, 
which  is  present  in  normal  arcs.  The  electrodes  in 
(he  above  experiment  had  a  diameter  of  from  one- 
fourth  inch  to  three-fourths  inch,  while  the  current 
varied  from  three  to  seven  amperes ;  arc  length,  one- 
fourth  inch  to  one  inch. 

Here,  again,  however,  we  are  thrown  somewhat  in 
doubt,  as  this  bright  jet  of  flame  from  the  anode 
often  occurs  when  there  is  no  drop  of  potential  at  all. 
This  frequently  occurs  with  such  substances  as  ferro- 
manganese,  which  are  capable  of  ready  oxidation. 
Nevertheless,  whenever  this  drop  of  10  volts  occurs 
the  characteristics  of  the  anode  appear.  We  are  forced 
to  the  conclusion  that  if  the  assumptions  we  have 
made  are  correct,  there  are  times  when  the  potential 
barrier,  mentioned  by  Prof.  Thomson,  is  not  suffi- 
cient to  hold  the  positive  ions  in  check.  This  may 
be  assumed  also  for  those  arcs  in  which  the  char- 
acteristics of  the  anode  appear  when  running  under 
normal  conditions. 

At  any  rate,  it  may  be  seen  that  the  character 
of  the  light  is  not  determined  simplv  by  the  heated 
particles  present  in  the  arc.  There  certanly  may  lie 
heated  particles  present  which  are  not  active  in  giv- 
ing off  lighL  It  does  not  appear  altogether  out  of  the 
question  to  associate  the  light  derived  from  the 
cathode  with  negatively  electrified  particles  and  thai 
derived  from  the  anode  with  positively  electrifieil 
particles.  There  seems  no  necessity  for  mak- 
ing a  more  complicated  assumption,  although 
we  must  admit  that  one  may  be  possible.  It  is 
perfectly  conceivable,  for  instance,  that  under  cer- 
laiii  circumstances  the  vapor  from  the  anode  may 
be  ionized  by  negative  ions,  and,  consequently,  should 
be  associated  with  the  latter.'  The  experiments  above 
recorded  with  reference  to  the  magnetite-copper  arc 
do  not  seem  to  be  in  accord  with  this  view,  how- 
ever. 


Street-railway  Statistics. 

According  to  Poor's  Manual  for  igo4,  the  total 
mileage  of  city,  suburban  and  interurban  railwav 
tracks  in  the  United  States  on  January  i,st  last  wa's 
24,561.  Of  this  281.4  miles  was  operated  bv  hors't 
cars,  142.2  by  dummy  engines,  267.8  miles  by  the 
cable,  while  23,869.6  miles  was  operated  electricallv. 
For  the  operation  of  the  horse-car  lines  7,923  horses 
and  mules  are  eriiployed  :  for  the  dummy  lines  there 
arc  475  dummies  and  locomotives ;  for'  the  electric 
lines  52,119  motor  cars  are  required:  while  for  ?1J 
lines  there  are  needed  for  operation  13.301  passenger 
and  freight  cars.  The  value  of  these  properties 
may  be  judged  from  the  fact  that  the  capital  stock 
amounts    to    the    sum    of    $r.685,.S40,2o6 ;    while    the 
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bonded  debt  is  $1,180,313,809.  The  electrically  oper- 
ated roads  have  increased  from  10,239  miles  in  1894 
to  23,869.6  in  1903.  At  the  same  time  the  lines  oper- 
ated by  dummies  and  locomotives  have  decreased 
from  409  to  142.2;  those  operated  by  cable  from  578 
to  267.S,  and  those  operated  by  horses  from  1,950  to 
281.4  miles.  While  Ihe  total  mileage  has  not  quite 
doubled  in  this  period,  the  capital  stock  has  increased 
over  150  per  cent.,  while  the  bonded  indebtedness 
has  increased  bv  even  a  larger  ratio. 


High-tension  Transmission   Discussed. 

Abstracts  were  given  in  the  Western  Electrician 
of  April  2d  of  four  introductory  papers  read  at  the 
recent  Institute  meeting  in  New  York  and  of  the  dis- 
cussion which  followed.  Many  of  the  members,  of 
course,  were  unable  to  be  present,  but  not  a  few  sent 
in  written  discussions  on  the  various  subjects.  Some 
of  these,  together  with  a  few  of  the  points  brought 
out  in  the  Chicago  meeting  held  on  March  2gth,  fol- 
low: 

The   Rel.\tive   Fiee   Risk   of   Oil   and   Air-blast 
Transformers. 

E.  P.  Roberts,  Cleveland :  In  the  matter  of  oil 
transformers,  the  practice  with  which  the  writer 
is  connected  has  been  for  some  time  to  place  the 
transformers  in  a  fireproof  room,  believing  that  the 
fire  risk  justified  the  slight  additional  expense.  Our 
practice  in  this  matter  has  been  somewhat  of  an 
evolution.  The  Dayton  and  Northern  power  house, 
designed  in  1900,  had  a  separate  room  built  on  the 
outside  of  the  building  and  to  one  side  of  the  gen- 
erator room.  This  additional  room  was  fireproof 
construction  with  fire  door  between  it  and  the  engine 
room,  and  with  the  floor  on  the  same  level  as  the 
engine  floor.  The  one  sub-station  of  this  road  had 
a  fireproof  room  built  into  the  balance  of  the  build- 
ing, which  building  consisted  of  a  rotary  room,  the 
fireproof  static  transformer  room,  a  storage-battery 
room,  freight  and  passenger  offices,  and,  above  the 
latter,  living  rooms  for  the  attendant.  The  floor 
of  the  static  room  was  on  the  same  level  as  the  floor 
of  the  rotary  transformer  room.  In  each  static  trans- 
former room  the  high-voltage  lightning  arresters 
and  switches  were  placed. 

Since  that  time  we  have  modified  the  above,  and 
for  the  Dayton  and  Muncie  Traction  Company,  now 
under  construction,  the  design  is  as  follows :  ^  For 
the  power  house  there  is  an  addition  to  the  buildin.g 
immediately  in  the  rear  of  the  switchboard.  _  This 
addition  has  two  floors  and  the  entire  addition  is 
fireproof  construction,  steel,  brick  and  concrete.  Tlie 
upper  floor  is  on  a  level  with  the  engine  floor  level, 
and  in  this  room  are  placed  the  high-tension  light- 
ning arresters  and  switches,  and  there  is  a  fireproof 
door  from  same  into  the  engine  room.  The  lower 
floor  is  below  the  level  of  the  engine-room  basement 
and  has  a  fireproof  door  from  the  basement.  In 
this  room  are  placed  the  static  transformers.  The 
floor  is  of  concrete,  with  drains,  and  in  case  the 
transformer  should  catch  fire  and  the  oil  escape 
it  will  run  into  the  drains  and  be  smothered.  But 
even  if  the  drain  .should  not  take  it  off  with  sufficient 
rapidity,  it  could  not  run  into  any  other  room. 

The  additional  cost  of  the  building  is  slight,  as,  in 
any  case,  room  must  be  provided  for  the  transformers 
and  high-voltage  switches  and  arresters  and  does  not 
necessitate  complication  in  wiring  or  in  mechanism 
for  controlling  the  switches. 

Howard  Bayne,  New  York:  Proper  arrangements 
should  be  carefully  planned  and  must  be  perma- 
nently installed.  The  transformers  should  be  placed 
in  a  separate  vault,  and  in  case  of  a  large  number 
they  might  be  divided  between  several  vaults.  Sup- 
pose each  vault  to  be  equipped  with  one  or  more 
permanent  two-inch  steam  lines,  accordin.g  to  the 
amount  of  space  in  the  vault.  In  case  of  fire  all 
outlets,  such  as  doors  and  ventilators,  should  be 
closed  and  the  steam  turned  on.  Both  or  either  of 
these  operations  could  be  arranged  to  work  automat- 
ically. The  fire  would  be  smothered  in  a  very  few 
minutes  or  possibly  in  less  than  a  minute.  The 
prime  requisite  is  to  have  a  large  volume  of  steam 
turned  into  the  vault  quickly.  If  the  fire  is  confined 
to  the  surface  of  the  oil  and  the  core  and  windings 
remain  covered  with  oil.  the  transformers  could  be 
used  again  with  very  little  delay,  if  any. 

The  efficiencv  of  steam  in  fighting  oil  fires  is  sur- 
prising. To  illustrate:  The  company  which  I  rep- 
resent owned  an  enormous  earthen  storage  tank  at 
Gladys,  Texas.  It  covered  five  acres  and  contained 
200.000  barrels  of  crude  oil.  which  was  most  inflam- 
mable, since  it  gave  off  naphtha  vapors  and  hydrogen 
sulphide.  On  August  nth  lightning  struck  the 
point  of  the  conical  roof.  The  small  hatch  at  the 
apex  was  blown  oflf  and  a  tremendous  blaze  started. 
After  several  minutes  the  men  got  the  hatch  on  again 
and  turned  steam  into  the  tank.  The  blaze  grew 
perceptibly  less  almost  immediately  and  diminished 
ranidly.  and   finally  went  out. 

W.  L.  Waters,  Milwaukee,  Wis. :  Considering 
first  fires  due  to  internal  causes :  It  is  almost  impos- 
sible to  start  a  fire  in  an  oil-cooled  transformer,  du'.- 
to  a  short-circuit  or  a  burnout  in  the  transformer  it- 
self, unless  there  is  an  almost  unlimited  power  back 
of  the  short-circuit.  The  oil  will  smother  the  fire  so 
effectually  that  usuallv  the  mains  will  go  before  the 
transformer    catches    fire. 

In  an  air-blast  transformer  on  the  other  hand, 
a  short-circuit  will  turn  the  interior  of  the  trans- 
former into  blazing  furnace,  and  even  though  the 
air  supply  is   automatically  cut  off  the  transformer 
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will  certainly  be  totally  destroyed  unless  it  is  cut 
out  in  the  circuit.  Whether  the  burning  of  the 
transformer  itself  starts  a  general  fire  depends  of 
course  on  the  general  arrangement  of  the  building. 
Of  course  if  there  are  attendants  present  they  can 
take  care  of  the  burn-out  and  can  generally  cut  out 
the  transformers  before  the  situation  gets  serious. 

Considering  fires  due  to  external  causes  :  In  the 
case  of  an  ordinary  fire  the  oil-cooled  transformer 
will  be  completely  protected  from  damage  by  the 
oil,  as  the  oil  will  not  be  heated  to  ignition  point 
and  will  prevent  the  heat  from  reaching  the  trans- 
former itself.  An  air-blast  transformer  in  a  similar 
case  would  probably  be  totally  ruined,  though  it 
might  not  add  much  fuel  to  the  conflagration.  In 
the  case  of  a  large  fire  the  oil  in  an  oil-cooled  trans- 
former would  be  ignited^  and  on  account  of  the 
large  quantity  of  inflammable  material  the  results 
would  be  disastrous.  This  could  possibly  be  pre- 
vented if  attendants  were  present  to  draw  off  the 
oil,  or  if  autornatic  arrangements  were  employed  for 
draining  the  oil  in  case  of  fire.  But  in  any  case  an 
oil-cooled  transformer  is  a  very  serious  risk  in  a 
large  fire. 

The   Use   of    Group    Switches    in    Large    Power 
Plants. 

Dugald  C.  Jackson,  Madison,  Wis.:  No  single 
arrangement  of  switching  devices  can  be  laid  down 
as  the  perfect  one  for  all  plants.  In  general,  how- 
ever, the  most  reliable  service  is  attained  by  bringing 
directly  to  the  main  bus  bars  all  of  the  generator  and 
feeder  circuits.  Each  circuit  in  this  case  should 
be  supplied  with  a  master  switch  by  which  it  can 
be  _  disconnected  independently  of  its  two  selector 
switches.  With  such  an  arrangement  of  circuits 
no  local  accident  which  may  occur  beyond  the  main 
bus  bars  and  their  connections  can  interfere  with 
more  than  one  circuit.  Also,  no  switch  need  be  of 
.greater  capacity  than  that  of  its  circuit.  As  the  quan- 
tity of  energi-  which  must  be  handled  by  a  switch 
has  much  to  do  with  the  reliability  of  its  operation 
this    latter    consideration    is    of    importance. 

In  a  group-switch  arrangement,  as  described  by 
Mr.  Stillwcll.  the  reliability  of  service  is  not  so 
great  as  in  the  arrangement  above  described,  since 
it  introduces  auxiliary  bus  bars  and  associated  con- 
nections, an  accident  to  which  will  disturb  the  oper- 
ationof  all  of  the  circuits  in  the  group:  also  by  the  . 
addition  of  currents  of  several  circuits  at  the  group 
switch  a  troublesome  switching  problem  is  engen- 
dered. 

By  carrying  each  of  the  circuits  directly  to  the 
bus  bars  a  more  convenient  nnd  flexible  svstem  of 
switching  can  be  arranged.  The  individual  circuit, 
which  is  the  natural  unit  of  distribution,  is  recog- 
nized in  this  arrangement.  By  this  system  each 
circuit,  whether  it  be  a  generator  circuit  or  feeder 
circuit,  has  its  own  individual  group  of  switches, 
the  operation  of  which  will  effect  its  connections 
alone,  and  it  may  be  connected  to  either  or  both  sets 
of  bus  bars  or  disconnected  therefrom  with  complete 
independence. 

Irving  A.  Tavlor,  Brooklyn. N.  Y. :  There  are  few 
plants,  even  of  great  magnitude,  where  a  complete 
shutdown  for  five  minutes  fsufficient  to  clear  a  de- 
fective switch)  once  a  year  or  two.  is  of  sufficient 
importance  to  warrant  the  expenditure  of  several 
thousand  dollars  to  prevent  it  Probably  large  light- 
ing companies  having  a  low-tension  network  are  an 
exception  to  this  on  account  of  the  difficulty  of 
starting  up  after  a  shutdown.  With  this  exception 
it  looks  very  difficult  to  decide  in  favor  of  group 
switching. 

Another  point  that  has  to  be  considered  in  arrang- 
ing feeder  or  generator  switches  is  that  few  men 
of  sound  judgment  would  allow  a  man  to  touch 
lines  or  even  the  coils  of  a  generator  if  an  open 
oil  switch  were  the  only  thing  between  the  man 
and  death.  The  risk  is  not  much:  but  life  is  too 
important  to  assume  it.  An  oil-switch  handle  may 
he  open,  but  one  line  may  be  short-circuited  in 
the  switch,  or  the  latter  mav  be  broken.  Therefore 
some  kind  of  an  air  switch  should  be  provided  in 
series  with  each  feeder  or  generator  oil  switch  for 
use  on  such  occasions.  An  ordinary  air  switch 
having  short  break,  but  provided  with  barriers, 
seems  to  be_  very  proper  for  the  generator  circuit. 
On  feeders  it  seems  as  though  a  fuse  block  could 
be  used  to  advantage,  as  it  will  not  cost  materiallv 
more  than  the  air  switches  and  will  give  additional 
means  of  automatically  disconnecting  the  circuit  as 
well  as  fulfilling  the  above  functions.  In  any  case 
such  switches  or  fuses  should  be  installed  between 
the  bus  bars  and  the  oil  switch. 

Gilbert  Wright.  Pittsfield,  Mass. :  I  would  suggest 
in  place  of  the  arrangement  of  group  switches,  se- 
lector switches  and  bus  bars  shown  on  the  plan  sub- 
mitted by  Mr.  Stillwell  [see  Western  Electrician 
of  April  2d.  page  271]  that  one  set  of  main  buses 
be  used  instead  of  two.  and  that  the  feeders  be 
tapped  directly  from  this  one  set  of  buses,  the 
feeders  to  be  controlled  electrically,  singly  and  in 
.groups.  This  method  of  control,  that  is.  single  and 
group,  is  readily  accomplished  by  installing  one  con- 
trol switch  for  each  feeder  and  one  master  switch 
for  each  group.  This  reduces  the  total  number  of 
switches  by  32.  eliminates  one  set  of  main  buses, 
eight  sets  of  group  buses,  with  the  necessary  ^viring 
between  the  switches  and  buses. 

The  writer  looks  upon  group  switches,  duplicate 
buses  and  the  necessarily  complicated  wiring  for 
connecting  them  in  the  power  house  as  so  much 
insurance  on  the  continuous  operation  of  the  plant. 


337 

This  insurance  is  placed  in  small  amomits,  in  a  greal 
many  places,  and  at  a  cost  much  too  large  in  propor- 
tion to  the  results  obtained.  It  will  be  seen  that  a 
possible  saving  of  $30,000  could  be  made  on  this 
plant  by  the  method  described  above. 

Terminals  and  Bushings  foe  High-pressure 
Transformers. 

Irving  A.  Taylor:  Instances  have  been  notic<-d 
in  air  transformers  where  an  uninsulated  or  lightly 
insulated  tap  is  brought  out  through  the  external 
coil  insulation  and  a  lead  soldered  on  and  the  joint 
insulated.  This  leaves  a  weak  spot  on  the  lead 
insulation  just  where  it  enters  the  coil  insulation 
Leads  should  be  heavily  insulated  to  a  point  weli 
within  the  coil  jacket  and  should  pass  through  the 
latter  in  a  slanting  rather  than  a  straight  direction 
so  as  not  to  leave  a  vulnerable  point  in  it  at  the 
point  of  entrance. 

In  some  cases  internal  leads  are  brought  up 
through  the  top  layers.  This  is  a  grave  source  of 
weakness,  as  it  gives  a  creeping  surface  through 
the  inter-layer  insulation.  It  also  makes  it  necessary 
to  wind  the  upper  layers  around  it,  and  these  are 
therefore  liable  to  be  crushed  together.  Taps  from 
inner  layers  should  always  be  brought  out  from  the 
end  of  the  layer  and  in  such  a  manner  as  not  to  cut 
Ihe  interlayer  insulation. 

Leads  from  oil  transformers  give  a  great  deal  of 
trouble  by  syphoning  oil.  and  it  is  not  at  all  easy  to 
suggest  a  certain  way  of  stopping  it.  Mr.  Moody's 
remark  that  a  solid  section  in  the  lead  is  necessary 
is  correct;  but  it  is  difficult  to  insulate  this  section 
in  practice  so  that  the  oil  will  not  creep  between 
the  layers  of  insulation  and  on  to  the  stranded  cable. 
After  a  good  deal  of  experimenting  I  used  a  porce- 
lain tube  (filled  with  sulphur)  over  this  solid  sec- 
tion and  found  this  to  be  about  the  onlv  successful 
method  of  stopping  creepage.  Bushings  through  the 
case_should  be  extended  well  above  the  iron  and  the 
cable  should  be  sealed  in  with  non-solvent  insulating 
compound  (sulphur  may  be  used),  so  arranged  as 
not  to  pocket  any  oil.  but  to  drain  it  off.  It  is 
best  not  to  have  the  braided  covering  of  the  lead 
extend  inside  the  case  as  it  is  liable  to  carry  oil  out. 

All  transformer  cases  should  be  grounded  to  pre- 
vent fire  and  make  them  safe  to  handle.  Attention 
should  be  given  to  the  fact  that  the  ground  wire 
should  be  heavy  in  proportion  to  the  circuit-protect- 
ing devices  used.  Thus,  a  No.  8  wire  should  not  be 
used  on  transformers  protected  by  300-ampere  fuses 
on  the  secondary  side.  The  ground  connection 
should  be  electrically  sufficient  and  its  resistance 
should  be  tested  to  determine  this,  a  moderate  voltage 
■being  used.  Where  rubber-covered  leads  are  used 
the  rubber  should  be  heavy  (not  less  than  one-quar- 
ter-inch wall  per  10,000  volts)  and  of  high  quality, 
and  a  fireproof  covering  should  be  used.  Extra 
flexible  cable  is  usually  preferable. 

Chicago  Discussion. 

James^  Lyman  of  Chicago  read  the  introduction 
to  the  discussion  upon  the  relative  merits  of  air-blast 
and  oil-cooled  transformers,  giving  also  his  own 
views  on  the  subject.  H«  was  more  in  favor  of 
the  air-blast  transformer  for  moderate  voltages.  For 
high  voltages,  for  which  the  air-cooled  transformer 
as  built  to-day  is  not  adapted,  he  was  in  favor  of 
the  water-cooled  type  as  presenting  less  fire  risk 
than  the  oil-cooled  type. 

W.  A.  Blanck  of  Chicago,  in  discussing  the  two 
types  of  transformers,  spoke  in  favor  of  the  air- 
cooled  type  when  it  is  necessary  to  install  the  trans- 
former in  the  building  with  the  rest  of  the  machinery, 
since  the  attendant  who  is  watching  the  other  ma- 
chinery can  also  watch  the  transformer.  In  cases 
where  a  separate  building  is  provided  a  water-cooled, 
oil-immersed  type  is  to  be  preferred,  since  no  attend- 
ance is  necessary. 

The  question  was  then  brought  up  as  to  whether 
any  one  present  had  ever  actually  seen  the  oil  in  a 
transformer  take  fire  so  as  to  determine  whether 
the  fire  took  place  from  causes  within  the  trans- 
former itself.  Two  cases  were  mentioned  in  which 
the  oil  burned,  but  the  transformer  was  not 
destroyed. 

In  relation  to  the  subject  of  switches,  W.  G.  Carl- 
Ion  of  Chicago  pointed  out  the  fact  that  if  an  over- 
load device  is  provided  along  with  the  rest  of  the 
switching  apparatus  it  should  have  a  time  limit  in 
proportion  to  the  load.  But  in  connection  with  the 
time-limit  device  should  be  another  device  which 
will  enable  the  circuit  to  be  opened  instantly  in  the 
case  of  a  dead  short-circuit  on  the  line.  Speaking 
of  the  air  circuit-breaker,  Mr.  Blanck  .said  that  this 
much-abused  type  is  really  the  only  one  to  be  in- 
stalled in  some  instances,  notably  in  mining  districts, 
where  the  consumers  as  a  rule  are  widely  scattered 
and  each  transformer  capacity  is  small.  The  air 
circuit-breaker  in  these  cases,  on  account  of  its  low- 
cost,  is  the  only  one  to  be  adopted. 

The  question  of  the  proper  type  of  door  for  oil- 
switch  cells  was  brought  up  and  freely  discussed 
by  G.  N.  Eastman,  W.  A,  Blanck,  E.  6.  Sessions. 
W.  G.  Carlton  and  P.  Junkersfeld.  Two  forms  of 
door  were  recommended.  One  is  the  wooden  door 
with  glass  wdndow,  which  allows  of  frequent  in- 
spection. The  one  drawback,  however,  being  that  the 
construction  is  not  absolutely  fireproof,  which  should 
be  the  aim  in  all  construction  of  this  nature.  The 
iron  door  had  also  its  advocates,  it  being  fireproof, 
with  the  disadvantage,  however,  that  a  possible 
ground  might  take  place  from  the  switch  to  the  door, 
and  also  that  inspection  is  difficult,  and  the  switch 
might  be  opened  and  the  attendant  never  know. 
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Evansville  Telephone  Situation. 

It  is  given  out  that  the  directors  and  some  of  the 
stockholders  of  the  Evansville  Municipal  Telephone 
Company  are  making  an  effort  to  form  a  local  In- 
dependent company,  and  propose  to  eliminate  en- 
tirely the  municipal  feature  by  putting  the  company 
on  the  basis  of  other  Independent  companies.  The 
decision  of  Judge  Robinson  decreed  that  the  ordi- 
nances of  the  City  Council  granting  the  alleged  fran- 
chise to  the  Evansville  Municipal  Telephone  Com- 
pany be  null  and  void.  The  city  has  the  right  to  ap- 
peal, and  by  statute  has  a  year's  limit,  because  it 
does  not  contest  or  seek  to  suspend  judgment  while 
the  appeal  is  pending.  The  decree  has  the  effect 
of  enjoining  the  Evansville  Municipal  Telephone 
Company  from  exercising  the  franchise  granted  it 
by  the  City  Council.  It  does  not,  however,  prevent 
the  city  from  constructing  and  maintaining  a  tele- 
phone system  under  other  and  legal  arrangements. 
Neither  does  it  prevent  the  enjoined  company  from 
reorganizing  and  rearranging  the  holding  of  the 
preferred  stock.  But  if  the  company  is  still  to 
exist,  the  decree  points  out  the  necessity  of  a  re- 
organization  along  statutory  lines. 


Self-restoring-drop  Patent. 

The  decision  of  Judges  Jenkins,  Grosscup  and 
Baker  in  the  United  States  Circuit  of  Appeals  con- 
cerning self-restoring  drops,  given  on  April  12th  and 
referred  to  in  the  Western  Electrician  of  last  week, 
is  the  outcome  of  a  long  fight  on  the  part  of  tha 
Western  Telephone  Manufacturing  Company,  for- 
merly the  Western  Telephone  Construction  Company. 
The  Western  Telephone  Construction  Company  in 
the  early  days  of  Independent  telephony  was  perhaps 
the  most  formidable  opponent  of  the  Bell  company 
in  patent  litigation.  It  obtained  what  is  said  to  be 
the  first  victory  over  the  Bell  company  on  pitent 
claims. 

Having  obtained  the  right  to  make,  sell  and  use 
telephones,  the  Independents  were  still  confronted 
by  the  serious  obstacle  of  important  patents  on 
switchboard  construction,  none  of  which  was  avail- 
able. James  E.  Keelyn,  president  of  the  Western 
Telephone  Construction  Company,  therefore  sought 
out  new  methods,  which  resulted  in  the  Fisk  inven- 
tion of  the  self-restoring  or  express  t>-pe  of  switch- 
board, which  he  developed.  It  is  the  patent  based 
on  the  invention  of  the  self-restoring  drop  which 
caused  the  long  litigation  leading  up  to  the  recent 
decision.  The  patent  is  numbered  521,461,  g^ranted 
June  19,  1894,  and  therefore  has  seven  years  more 
to  run. 


Telephones  in  Nova  Scotia. 

A  new  long-distance  telephone  line,  with  292  miles 
of  copper  wire,  has  been  opened  between  Halifax  and 
Sydney  in  Nova  Scotia.  The  reports  of  the  company 
show  that  in  the  province  of  Nova  Scotia  there  is  one 
telephone  in  use  for  everj'  88  inhabitants.  In  the  city 
of  Halifax  there  is  one  to  every  27  persons,  while  in 
other  towns  the  proportion  is  between  20  and  30.  The 
report  of  the  general  manager  of  the  Nova  Scotia 
Telephone  Company  shows  790  miles  of  poles  for 
long-distance  lines  and  2.246  miles  of  copper  wire. 
The  total  mileage  of  telephone  wires  in  the  province 
is  7,136,  and  the  total  niiles  of  posts  is  791.  The 
number  of  telephones  in  the  province  is  3.260,  of 
which  1,801  are  in  the  city  of  Halifax.  Last  year 
the  company  transmitted  14,000,000  messages.  The 
long-distance  lines  unite  Truro.  Amherst,  Bridge- 
water,  New  Glasgow  and  Windsor- Sydney.  The 
average  number  of  calls  a  day  per  telephone  in 
Halifax  is  11,  compared  with  7^^  under  the  old  sys- 
tem. Halifax  answers  daily  18.OCO  calls ;  the  av- 
erage per  telephone  is  only  10,  although  some  instn:- 
ments  go  as  high  as  150  calls  a  day.  The  rates  for 
conversations  of  three  minutes  between  Halifax  and 
Points  in  Cape  Breton  country  are  each  $1.25  in 
the  daytime  and  65  cents  at  night  between  6  p.  m. 
and  8  a.  ra. 


Telephone   News  from   the    Northwest 

The  Dakota  Central  Telephone  Company  will 
change  the  line  from  Pierre,  S.  D.,  to  Huron  to  a 
metallic-circuit  copper  line.  The  company  will  also 
build  a  copper  line  to  Pipestone.  Minn. 

The  Potato  Belt  Telephone  Company  of  Bethel, 
Minn.,  has  been  incorporated  with  $20,000  capital 
stock. 

The  Northwestern  Telephone  Exchange  Compa- 
ny's long-distance  lines  north  from  Fvrgo,  N.  D.. 
suffered  in  the  recent  snowstorrn,  wires  and  poles 
being  broken  badly.  The  aerial  ser\-ice  in  the  city 
was  also  in  bad  order. 

The  Iron  Range  Electric  Telephone  Company  is 
installing  a  selective  long-distance  service.  Bemidii. 
Minn.,  is  the  central  point  for  the  business  from 
Fosston  to  Blackduck,  Minn. 

The  Farmers'  Telephone  Company  of  Fairmount, 
N.  D..  is  to  be  incorporated  with  $6,000  capital. 

The  Roberts  fWis.)  Telephone  Company  has  been 
incorporated  with  $5,000  c^nital. 

The  city  of  Whealon,  Minn.,  has  deci-^ed  to  in- 
stall a  municiripl  telephone  exchange,  as  the  I^Iinne- 
sota  Central  Telenhone  Company  refused  to  restore 
free  service  with  Grnceville.  The  Minnesota  Central 
declares  that  it  will  not  permit  the  mimicipalitv  to 
pu*"  in  a  telephone  plant,  and  a  legal  battle  is  in  sight 

'Hie   mayor   of   Brainerd,    Minn.,    has   vetoed    an 


ordinance  to  permit  an  increase  of  rates  by  the  tele- 
phone company. 

Vernon  W,  Eaton  of  Wadena,  Minn.,  has  been  en- 
gaged by  the  Rothsay  (Minn.)  Telephone  Company 
as    manager   of   construction. 

The  Eastern  Iowa  Telephone  Company  of  Oxford 
has  been  incorporated  with  a  capital  of  $100,000  by 
Edwin  Hummer  and  others. 

P.  J.  Korth  will  put  in  a  telephone  exchange  at 
Earling,   Iowa. 

The  Farragut  (Iowa)  Telephone  Company  has 
been  incorporated   with  a  capital  stock  of  $5,000. 

The  Farmers'  Co-operative  Telephone  Compar.v 
has  been  organized  at  Amund,  Iowa.  George  A. 
Faber  is  president  and  E.   M.   Awe  secretary. 

The  Hamilton  Count>'  Telephone  Company  has 
been  incorporated  at  Webster  City,  Iowa,  with  cap- 
ital of  $24,000.  D.  C.  Chase  is  president  and  J.  W. 
Lee,    secretary.  R. 


Ohio  Telephone  Notes. 

Creditors  of  the  Everett-Moore  syndicate  and  the 
Federal  Telephone  Company  have  agreed  to  an  ex- 
tension of  time  of  iS  months  from  October  13,  1903. 
and  the  affairs  have  been  placed  in  the  hands  of  a 
committee  consisting  of  Frederick  S.  Dickson,  Cal 
var>'  Morris  and  H.  R.  Newcomb,  the  latter  being 
chairman.  R.  W.  Judd  has  been  named  as  secretary 
and  treasurer.  It  is  believed  that  all  the  securities 
will  be  in  such  a  shape  at  the  end  of  that  time  that 
the  sjTidicate  will  be  entirely  relieved  of  any  in- 
debtedness. 

An  increase  of  567  telephones  was  made  by  the 
Cuyahoga  Telephone  Company  in  March,  and  it  is 
believed  that  the  company  will  have  15,000  or  more 
telephones  in  use  before  the  end  of  the  year.  The 
increase  for  March  represents  an  increase  in  the 
annual  earnings  of  $16,746.  At  this  rate  the  com- 
pany will  in  a  short  lime  be  in  excellent  shape  and 
will  meet  all  expectations  of  investors.  The  'stock 
l;as  been  in  demand  on  the  stock  market  in  Cleveland 
for  the  last  few  weeks. 

A  new  ordinance  was  submitted  to  the  Village 
Council  of  Norwood  last  Mondaj'.  giving  a  franchise 
to  the  Independent  interests.  Mayor  Mills,  who 
vetoed  the  first  ordinance,  will  leave  in  a  short  time 
on  an  extended  trip  through  the  South,  and  the 
president  of  the  council  will  be  the  acting  mayor. 
He  seems  to  be  favorable  to  the  Independent  move- 
ment and  will  probably  sign  the  ordinance,  if  it 
is  passed.  All  weak  points  in  the  first  ordinance 
have  been  amended  and  strengthened. 

The  Central  Ohio  Telephone  Company  of  Center- 
burg,  which  was  incorporated  recently,  is  planning 
to  build  lines  in  Knox,  Morrow.  Licking  and  Dela- 
ware counties.  Charles  L.  Bishop  and  others  arc 
interested  in  the  company. 

It  is  said  that  a  number  of  prominent  citizens  of 
Springfield  are  at  the  head  of  a  movement  to  discard 
the  service  of  one  of  the  telephone  companies,  con- 
tending that  one  is  enough.  General  J.  Warren 
Keifer.  candidate  for  Congress  and  at  one  time  in- 
terested in  the  Independent  movement  himself,  is 
said  to  be  one  of  the  men  interested,  and  Judge  A.. 
N.  Summers  of  the  Supreme  Court  is  another. 

The  Automatic  Monitor  Company  of  Toledo  ha^ 
been  incorporated  to  manufacture  a  device  that  will 
show  the  length  of  time  a  telephone  receiver  has 
been  off  the  hook.  The  device  is  an  invention  of 
D.  A.  Yoder.  H.  R.  Ashbrook  and  others  are  also 
interested   in   the  new   company. 

Officers  of  the  West  Milgrove  Telephone  Com- 
panj'  of  West  Milgrove,  incorporated  some  time  age, 
are:  President,  Wilbur  Rosendale;  vice-president, 
J.  P.  De Wolfe:  treasurer,  C  D.  Stearns;  secretary, 
S.  L.  Gaster.  The  company  will  build  an  exchange 
at  West  Milgrove  and  lines  radiating  for  a  mile  in 
all  directions,   giving  a  complete  farmers'  service. 

It  is  said  the  Central  Union  Telephone  Company 
will  spend  about  $5,000  in  improvements  about 
Springfield  this  year.  About  lOO  additional  terminals 
will  be  made  on  farmers'  lines  and  500  additional 
lines  will  be  installed.  The  lines  will  radiate  from 
North  Hamnton,  Tremont,  Harmony  and  other 
towns  near  Springfield. 

President  F.  S.  Dickson  of  the  United  States  Tele- 
phone Company  has  secured  $150,000,  to  be  used 
in  extensions  and  improvements  of  the  system.  The 
greater  part  of  it  will  be  expended  in  connecting 
up  lines  of  the  present  system  with  those  of  other 
Independent  long-distance  companies,  under  the  ar- 
rangements agreed  upon  a  few  weeks  ago.  C. 


Indiana  Teleohone  Items. 

The  Farmers'  Rural  Telephone  Company  has  filed 
articles  of  incorporation.  The  company's  purpose  is 
to  operate  a  telephone  exchange  in  Summitville  and 
throughout  Madison  Count}'.  John  F.  Thurston  is 
one  of  the  incorporators. 

The  Northwestern  Long-distance  Telephone  Com- 
pany has  been  incorporated  to  build  an  exchange  and 
construct  telephone  lines  in  Mohawk  and  in  Han- 
cock County.  The  capital  stock  is  $2,000.  J.  W. 
Murphy.    Sr.,    is    among   the    incorporators. 

The  Citizens'  Telephone  Company  of  Napoleon 
has  been  organized  on  the  joint-stock  nlan  to  build 
a  telephone  exchange  and  svstem  in  Naooleon  and 
extend  the  lines  to  Batesville.  John  Bullman  is 
president    and     Granville    Thackerv,    secretary. 

The  Lawrence  Telephone  Company  of  Lawrence 
has  increased  its  capital  stock  Sto.ooo  for  the  pur- 
pose of  extending  its  lines,  installing  a  new  switch- 
board and  making  other  necessary  improvements. 


The  Bicknell  Telephone  Company  of  Bicknell  has 
increased  its  capital  stock,  with  the  view  of  extend- 
ing its  lines  and  improving  the  plant  by  increasing 
the  switchboard  capacity. 

The  Town  Council  of  Chesterton  has  granted 
a  franchise  to  the  Portage  Home  Telephone  Com- 
pany to  construct  and  operate  a  telephone  exchange 
and  a  telephone  system  in  Chesterton.  The  rates 
are  limited  to  $1  and  $1.25  per  month  for  residence 
and   business   telephones,   respectively. 

The  American  Telephone  and  Telegraph  Company 
has  representatives  in  Indiana  getting  the  right-of- 
way  for  a  trunk  line  from  Chicago  to  Indianapolis. 
The  line  will  follow  the  old  state  road  as  nearly 
as  practicable. 

The  Evansville  and  Princeton  Traction  Company 
has  employed  C.  E.  Wakeman,  formerly  of  Grand 
Rapids,  Mich.,  and  placed  him  in  charge  of  its 
trolley  and  telephone  line.  Mr.  Wakeman  has  in- 
troduced a  new  system  of  telephone  service.  By 
the  use  of  a  small  device  the  conductors  of  this  line 
can  telephone  to  headquarters  from  any  point  on  the 
road.  The  telephone  instrument  is  located  in  the 
car,  and  a  "fishpole"  is  used  to  connect  the  wire  with 
the   instrument. 

A  fire  on  April  i6th  damaged  the  Connersvillc 
telephone  exchange  to  the  amount  of  $2,000.  Man- 
ager L.  A.  Frazee  says  that  crossed  wires  caused 
the  blaze.  F. 


New  England  Telephone  News. 

The  bill  for  placing  the  telephone  and  telegraph 
companies  doing  business  in  Massachusetts  under  the 
direction  of  the  gas  and  electric-light  commissioners 
has  been  reported  favorably.  There  is  nothing  very 
radical  about  its  provisions,  and  the  telephone  people, 
realizing  that  the  drift  of  public  sentiment  has  been 
for  some  time  tending  in  this  direction,  are  not  fight- 
ing the  bill  in  its  essential  features. 

The  announcement  that  all  of  the  three-year  fiv; 
per  cent,  gold  coupon  notes,  issued  to  the  amount 
of  $20,000,000,  and  secured  by  $25,000,000  bonds  of 
the  American  Telephone  and  Telegraph  Company, 
had  been  sold,  closed  an  incident  which  has  caused 
a  great  deal  of  comment  in  financial  circles.  The 
fluctuations  of  the  telephone  company's  stocks  and 
bonds  attracted  unusual  attention  last  week.  When 
the  notes  were  issued  the  bonds  were  selling  around 
QO  and  the  stock  around  125.  Later  in  the  week 
both  were  up  a  few  points  from  these  figures,  and  the 
notes  sold  on  Anril   14th  last  at  par. 

Charles  E.  White  of  Willimantic,  Conn.,  a  lumber 
dealer,  has  siamed  a  contract  for  7.000  telephone 
poles,  to  be  delivered  to  the  American  Bell  Tele- 
phone Companv,  which  are  to  be  used  in  the  con- 
struction of  a  line  between  West  Hartford  and  Bos- 
ton, some  128  miles  in  length. 

The  annual  meeting  of  the  New  England  Tele- 
nhone and  Telee^raph  Company  will  be  held  in  New 
York  city  on  Mav  2d.  B. 


Postoffices  to  Retain  Both  Telephones 

Independent  telephone  men  are  highly  elated  over 
the  passage  of  the  appropriation  bill  making  provi- 
sion for  the  retention  of  Independent  teleohones  in 
the  postoflices  instead  of  so  limiting  the  funds  that 
only  the  system  with  long-distance  connections  with 
Washington  could  be  used.  President  F.  S.  Dick- 
son of  the  United  States  Telephone  Companv  and 
other  prominent  telephone  men  consider  it  a  distinct 
victor^'-  for  the  Independent  people,  inasmuch  as.  it 
would  have  been  a  great  advantage  to  the  competi- 
tors if  the  Independents  had  been  left  out. 


TELEPHONE  MEN. 


S-  P.  Sheerin,  president  of  the  Indianapolis  Tele- 
phone Company,  will  leave  in  a  few  days  for  a  three 
months  tour  in  Europe.  Mr.  Sheerin  has  done  s 
large  amount  of  work  during  the  last  year  and  has 
well  earned  the  vacation  which  he  is  advised  to 
take. 

Harry  P.  Miller,  manager  of  the  Home  Telephone 
Company  of  Dayton,  Ohio,  will  be  married  in  June 
to  Miss  Lillian  Hallwood,  daughter  of  Henry  Hall- 
wood  of  Columbus.  Mr,  Miller  was  formerly  man- 
ager of  the  Central  Union  company  at  Columbus 
and  before  that  was  engaged  in  telephone  work  at 
Springfield. 


MANUFACTURERS    AND    DEALERS. 

An  elaborate  catalogue  from  the  Couch  &  Seeley 
Company  of  Boston  describes  its  telephone  apparatus, 
which  includes  everything  from  the  subscriber's  tele- 
phone to  the  switchboard  and  accessories.  The 
catalogue  is  very  complete  and  well  illustrated  and 
describes  in  detail  each  piece  of  apparatus  with  dia- 
grams of  connections.  Switchboards  and  distrib- 
uting frames  are  shown,  and  also  generating  machin- 
ery for  the  ringing  apparatus. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  has  recently  installed  a  complete 
intercommunicating  telephone  system  in  the  City  Flail. 
Chicago.  Each  station  is  provided  with  one  of  the 
well-known  International  desk  sets  with  long-distance 
transmi*-ter,  double-pole  receiver  and  metallic  jack 
plugswitch.  enabling  any  one  station  being  called 
directly  from  any  of  the  others  in  the  system.  Any 
number  of  pairs  of  instruments  may  be  qsed  simul- 
taneously without  interference 
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Iowa  Electrical  Association. 

LSpecial  Dispatch  to  the  Western  Electrcian.] 

Des  Moines,  Iowa,  April  20,  1904. — Over  100  cen- 
tral-station men  and  supply  men  attended  the  opening 
of  the  fourth  annual  convention  of  the  Iowa  Elec- 
trical Association  here  today.  At  this  morning's  ses- 
sion Robert  Ferris  of  iMonmouth,  111.,  delivered  a  val- 
uable talk  on  "Central-station  Accounting,  a  Method 
of  Charging."  The  question  of  enlarging  the  scope 
of  the  association  to  embrace  the  electric-raiiway  men 
is  under  discussion,  for  a  number  of  the  railway  men 
are  meeting  in  Des  Moines  today,  intending  to  join 
the  existing  electrical  association  or  to  form  a  new 
one.  K. 


Protection  from  High-tension  Wires. 

Numerous  accidents  both  to  the  men  employed 
and  also  to  the  electrical  plants  have  resulted  from 
crosses  occurring  while  stringing  wires,  particularly 
telephone  wires  which  are  above  high-tension  wires. 
The  crosses  resulting-  from  such  contacts  have 
caused  a  number  of  fires  at  inadequately  protected 
telephone  stations  and  also  have  resulted  in  fatal 
shocks  to  linemen.  In  one  instance  In  western  New 
York  a  telephone  lineman  on  the  pole  was  pro- 
tected by  the  insulation  which  his  position  afforded^ 
while  two  men  on  the  ground  Avho  were  pulling  the 
wire  were  instantly  killed. 

One  method  of  protection  is  to  make  a  net  of 
very  stout  cord  and  about  14-inch  mesh,  the  size 
■  of  the  hole  being  about  30  feet  long  and  10  feet 
wide.  Through  the  sides  of  this  net  ropes,  each 
three  spans  In  length,  are  rove,  so  that  they  may 
be  suspended  from  one  pole  to  the  next  and  kept 
spaced  by  a  stretcher,  consisting  of  a  piece  of  wood 
about  a  foot  longer  than  the  cross-arms.  The  ropes 
are  run  from  the  poles,  between  which  the  net  Is 
suspended,  and  fastened  to  the  bases  of  poles  ad- 
joining each  end  of  the  span.  The  position  of  the 
net  can  be  varied  according  to  the  position  of  great- 
est hazard  of  contact  with  high-tension  wires.  This 
simple  arrangement,  in  addition  to  furnishing  con- 
ditions of  safety,  also  permits  the  work  to  be  done 
at  a  more  rapid  rate,  because  unusual  precautions 
are    rendered   unnecessary. 


GENERAL  TELEPHONE  NEWS. 

The  Allen  County  Home  Telephone  Company  of 
Allen  County,  Ky.,  has  been  incorporated  with  a 
capital   stock   of   $2,500. 

W.  H.  Johnson  and  Mrs.  J.  M.  Ellis  contemplate 
establishing  a  local  telephone  exchange  at  Browns- 
ville, Texas.  They  will  also  build  long-distance  tele- 
phone lines. 

Manager  N.  L.  Jones  of  the  Sunset  Telephone 
Company  of  Santa  Rosa,  Cal,  Is  making  preliminary 
plans  for  establishing  a  rural  telephone  service  at 
Geyserville,    Cal. 

The  Campus  Telephone  Company  of  Campus,  111.. 
has  been  incorporated  and  proposes  to  construct  and 
operate  a  telephone  system.  J.  D.  Brophy  heads  the 
list  of  incorporators. 

Representatives  of  all  the  Independent  telephone 
companies  of  Kansas  are  asking  the  State  Board 
of  Railway,  Telegraph  and  Telephone  Assessors  that 
their  rate  of  assessment  be  reduced. 

The  Bell  company  of  Canada  has  offered  the  cit5 
of  Brantford,  Ont.,  the  sum  of  $^00  a  year  for  an 
exclusive  telephone  franchise  for  five  years,  and 
long-distance  telephones  where  the  ordinary  Blake 
telephones   are  now   in   use. 

The  New  York  Central  Railroad  Company  is  re- 
ported to  be  installing  a  direct  circuit  between  Chi- 
cago and  New  York  for  private  telephone  purposes. 
The  terminals  will  be  the  Grand  Central  station,  Nev/ 
York,  and  the  Lake  Shore  terminal,  La  Salle  Street 
station,  Chicago. 

It  is  reported  from  Saratoga,  N.  Y.,  that  the 
Saratoga  Telegraph  and  Telephone  Company  has 
been  consolidated  with  the  Rensselaer  Telephone 
and  Telegraph  Company  of  Troy  and  the  Union 
Telephone  Company  of  Glens  Falls,  and  the  three 
systems  are  to  be  acquired  by  the  Commercial  Union 
Telephone    Company. 

A  company  to  be  known  as  the  West  Coast  Tele- 
phone Company  has  been  incorporated,  with  head- 
quarters at  St.  Petersburg",  Fla.  The  company  has 
a  capital  of  $10,000  and  proposes  to  construct  local 
telephone  systems  at  St.  Petersburg,  Clearwater  and 
Tarpon  Springs.  J.  D.  Darry,  H.  B.  Webster  and 
A.   P.   Avery  are  interested. 

Indians  of  the  Laguna  and  Acoma  pueblos,  situ- 
ated in  Valencia  County,  New  Mexico,  are  to  have 
a  telephone  system.  Superintendent  Allen  of  the 
Indian  school  at  Albuquerque  states  that  46  miles 
of  wire  will  be  strung,  the  Indians  doing  the  work 
and  the  government  furnishing  the  material.  The 
Indians  are  very  enthusiastic  over  the  proposed  line, 
it  is  said,  which  will  be  th?  fir.st  Indian  telephone 
line  in  the  United  States. 


General    Electric   and  Allgemeine  Com- 
panies in  Alliance. 

One  of  the  features  of  the  meeting  of  the  stock- 
holders of  the  Allgemeine  Elektricltats  Gesellschaft 
which  was  held  in  Berlin  on  February  27th,  to  con- 
sider the  amalgamation  of  that  company  with  the 
Union  Elektricitats  Gesellschaft,  was  the  re- 
port of  the  chairman  of  the  committee  on  re- 
lations to  be  established  between  the  consolidated 
company  and  the  General  Electric  Company  of 
America  and  its  affiliated  companies  in  Europe. 
Under  the  agreement  the  territories  are  defined  as 
follows :  The  exclusive  territory  of  the  General  Elec- 
tric Company  comprises  the  United  States  and  Can- 
ada; that  of  the  consolidated  German  company  is 
Germany  (Including  Luxembourg),  Austria-Hun- 
gary, Russia  in  Europe  and  Asia,  Finland,  Holland, 
Belgium,  Sweden.  Norway.  Denmark.  Switzerland, 
Turkey  and  the  Balkan  states.  For  other  countries, 
Including  South  America,  a  joint  working  Is  pro- 
posed.    Italy    will    be    considered    later. 

The  General  Electric  and  Allgemeine  companlef^ 
will  form  a  company  with  a  capital  of  3.000.000 
marks  for  the  exploitation  of  the  RIedler-Slumpf 
and  the  Curtis  steam-turbine  patents  In  the  territory 
of  the  Allgemeine  com.pany.  In  this  combination  the 
Curtis  patents  are  valued  at  i,8oo,coo  marks  and  the 
Riedler-Stumpf  patents  at  1,200,000  marks.  The 
Allgemeine  company  has  secured  a  license  to  supply 
all  non-European  countries  with  this  turbine,  with 
the  exception  of  the  United  States  and  Canada. 
In  these  latter  countries  the  General  Electric  Com- 
pany has  secured  the  Riedler-Stumpf  rights.  The 
rights  of  the  use  of  the  Curtis  patents  for  marine 
work  have  been  secured  by  the  International  Curtis 
Marine   Turbine   Company. 


Space    Telegraphy    in    Russo-Japanese 
War. 

The  Russian  government  has  officially  notified  the 
United  States  that  newspaper  correspondents  who 
send  news  by  space  telegraphy  concerning  the  move- 
ments of  Russian  warships  or  troops  will,  if  cap- 
tured, be  treated  as  spies.  The  De  Forest  Wireless 
Telegraph  Company,  which  is  conducting  a  space- 
telegraph  news  service  for  the  London  Times  (sec 
Western  Electrician  of  last  week),  has  telegraphed  to 
Secretary  Hay  a  protest  against  the  attitude  of  the 
Russian  government.  The  Times  correspondent  has 
,  from  time  to  time  telegraphed  from  the  open  sea 
news  of  the  movement  of  both  Russian  and  Japanese 
warships,  and  it  is  probable  that  the  London  corre- 
spondents will  appeal  to  their  government  to  define 
their  own  privileges  and  to  secure  an  official  deter- 
mination of  the  question  as  to  whether  a  neutral  on 
his  own  ship  outside  the  territorial  waters  of  a  bel- 
ligerent power  and  without  contraband  of  war  aboard 
can  be  treated  as  a  spy. 


Chicago  Street-railway  Situation. 

The  traction  situation  in  Chicago,  so  far  as  the 
Union  Traction  Company  Is  involved.  Is -again  beset 
by  further  complications  brought  about  by  a  decision 
of  the  United  States  Circuit  Court  of  Appeals. 
Judges  Jenkins,  Bunn  and  Baker  concurred  in  a  de- 
cision handed  down  this  week  reversing  the  injunc- 
tion granted  by  Judge  Grosscup  last  year  restraining 
the  minority  stockholders  of  the  underlving  compa- 
nies— the  North  and  West  Side  roads — from  attack- 
ing the  new  leases  to  the  Union  Traction  Company 
In  any  court  but  his  own.  The  case  decided  was 
an  appeal  from  the  order  of  Judge  Grosscup  for- 
bidding David  A.  Kohn  and  other  stockholders  of 
the  North  Chicago  Street  Railway  Company  and 
Jacob  Miller  and  other  stockholders  of  the  West 
Chicago  Street  Railway  Company  from  prosecuting 
in  the  state  courts  suits  to  prevent  the  consummation 
of  the  new  leases  of  last  August  of  the  properties 
of  these  two  corporations  to  the  -Union  Traction 
Company.  The  majority  of  the  stockholders  of  the 
underlying  companies  agreed  to  accept  less  rent  than 
under  the  old  tripartite  agreement  and  also  to  waive 
rent  for  five  years  If  the  money  was  not  earned. 

The  dissatisfied  stockholders  can  now  go  ahead 
with  their  suits  In  the  state  courts,  and  until  these 
courts  can  act,  which  will  hardly  be  within  a  year, 
it  is  doubtful  if  anything  in  the  way  of  a  settlement, 
either  of  the  differences  between  the  traction  com- 
pany and  its  underlying  companies  or  of  its  disputes 
with  the  city,  can  be  made. 

The  only  concern  which  the  city  has  in  the  litiga- 
tion which  the  Court  of  Appeals  says  may  now  pro- 
ceed Is  in  the  prospect  of  a  further  reduction  of  rental 
paid  the  underlying  companies.  If  the  Union  Trac- 
tion Company  is  finally  given  a  renewal  of  its  privi- 
leges by  the  city  it  is  for  the  interest  of  the  city 
that  the  rentals  be  reduced  even  more  than  they  have 
been,  otherwise  it  is  considered  that  it  will  be  im- 
possible for  the  lessee  company  to  pay  adequate 
compensation  for  franchise  renewals.  The  question 
of  leases,  however,  is  a  secondary  one  to  the  city  as 
compared  with  that  of  the  validity  of  the  99-year 
law,  and  may  be  disposed  of  in  the  words  of  one 
posted  in  traction  matters:  "If  the  Supreme  Court 
shall  decide  that  the  claims  under  that  law  are  of 
little  or  no  value,  the  underlying  companies  will  have 
little  or  nothing  to  lease,   and  the  stockholders   of 


the  North  and  West  Side  roads  will  be  lucky  If  they 
get  any  rentals." 

In  addition  to  their  decision,  the  judges  of  the 
Court  of  Appeals  also  criticized  the  course  of  Judge 
Grosscup  In  attempting  a  settlement  of  the  traction 
question.  The  point  Is  made  that  his  only  duty  is 
to  collect  the  assets  and  pay  the  debts  of  the  com- 
panies under  his  charge,  and  it  is  suggested  this 
can  be  accomplished  either  by  a  sale  of  the  properties 
or  a  wiping  out  of  the  Union  Traction  Company  and 
a  resumption  by  the  underlying  companies  of  their 
old  rights  and  duties. 

Notwithstanding  the  decision,  the  new  local  trans- 
portation committee  of  the  City  Council  has  de- 
clared that  It  will  at  once  proceed  to  work  out  new 
ideas  for  a  satisfactory  settlement  of  the  difficulties. 
One  plan  which  it  is  said  will  receive  attention 
from  the  committee  is  for  an  absolute  unification  of 
all  the  surface  lines  of  the  city.  By  co-operating 
with  the  mayor  and  dealing  frankly  with  the  traction 
officials  the  committee  believes  the  traction  question 
can  be  solved. 


Test   of    Westinghouse-Parsons  Steam 
Turbine. 

Some  interesting  data  upon  a  steam-turbine  test 
are  embodied  in  a  report  by  A.  B.  Canaga,  com- 
mander United  States  Navy,  and  E.  N.  Janson  of 
the  bureau  of  steam  engineering.  Navy  Department. 

The  trial  was  made  with  one  i.ooo-kllowatt  steam 
turbine  built  for  the  Cleveland,  Elyrla  and  Western 
railroad.  Jt  Is  of  the  two-stage  type,  directly  con- 
nected to  the  revolving  field  of  a  three-phase  gener- 
ator. 400  volts,  two-pole.  50  cycles  a  second.  The 
turbine  in  question  Is  of  the  Westinghouse-Parsons 
type.  A  reheater  between  the  high-pressure  and 
low-pressure  turbine  was  not  used  in  this  machine, 
but  substituted  with  an  ordinary  receiver  pipe  and 
separator.  Steam  at  a  pressure  of  150  pounds  a 
square  inch  and  superheated  by  25"  F.  entered  the 
casing  of  the  high-pressure  turbine  through  a  series 
of  valves.  There  is  first  an  automatic  stop  valve, 
then  a  throttle  valve,  and  finally  a  steam  strainer. 
The  admission  valve  Is  composed  of  a  double  pop- 
pet actuated  by  a  piston  and  a  small  relay  valve, 
which  receives  its  reciprocating  motion  from  levers 
connected  by  an  eccentric  through  gears  to  the 
turbine  shaft.  The  movement  of  the  relay  valve  is 
controlled  by  a  ball  governor,  and  the  steam  is  ad- 
mitted in  puffs,  the  exhaust  being  taken  out  at  the 
bottom  of  the  low-pressure  turbine  and  led  through 
a  30-inch  exhaust  pipe  to  the  bottom  of  an  ordinary 
surface  condenser.  The  lower  part  of  this  pipe  was 
formed  into  a  hot-well,  at  the  bottom  of  wh'ch  was 
placed  a  nozzle  with  a  by-pass  valve,  connecting  the 
suction  pipe  of  the  pump  either  direct  to  the  con- 
denser or  to  the  hot-well.  A  gauge  glass,  with  means 
provided  to  ascertain  the  water-level  line,  gave  read- 
ings of  the  amount  of  water  contained  in  the  hot- 
well  when  beginning  and  finishing  the  trial.  The 
hot-well  pump  discharged  directly  Into  either  one 
of  the  two  weighing  tanks  placed  on  scales  to  ascer- 
tain the  amount  of  water  condensed.  After  passing 
through  transformers  the  electrical  energy  was  ab- 
sorbed in  a  water  rheostat  and  readings  obtained 
on  the  usual  instruments.  The  weights  of  the  tur- 
bine may  be  cut  down  to  some  extent  by  substitutuig 
steel  castings  where  now  cast  Iron  is  used — for  in- 
stance, in  bed  plate  and  casing.  The  revolving  drum 
and  shaft  is  made  of  forged  steel.  The  grooves  con- 
taining the  moving  blades  are  slightly  dovetailed: 
each  blade  and  distance  piece,  after  being  dropped 
in  place,  is  subjected  to  pressure  sufficient  to  upset 
the  end  and  thus  fill  out  the  dovetail,  thereby  firmly 
gripping  the  blades.  For  the  stationary  vanes  the 
grooves  are  parallel.  The  edges  are  caulked  after 
the  blades  are  all  assembled.  The  free  ends  of 
the  longer  blades  are  lashed  with  brass  wire,  then 
soldered,  forming  a  sort  of  shroud  or  continuous 
band  at  the  outer  end.  The  blades  are  made  from 
brass,  drawn  in  long  lengths  to  actual  section  re- 
quired. They  are  afterwards  cut  off  to  any  length 
desired. 

The  bearings  are  loaded  to  a  pressure  of  slightly 
more  than  50  pounds  to  the  square  inch,  against  from 
300  pounds  to  400  pounds  in  a  reciprocating  engine; 
the  peripheral  velocity  amounts  to  about  50  feet  a 
second,  against  about  10  feet  for  battleship  engines. 

The  following  table  gives  the  results  of  two  tests, 
one  at  the  rated  capacity  and  one  at  about  50  per 
cent,  above.  The  turbine  C3'linders  or  casings  were 
not  lagged  but  simply  covered  over  temporarily  with 
felt: 

50  Per  Cent.  Rated 

Overload.  Capacity. 

Kilowatts 1.510  1,019 

Equivalent  electrical  horsepower 2,023  1.365 

Revolutions  per  minute 1.456  i.-vSo 

Steam  pressure  per  cauge  above  throttle,  lbs.    i49--(  146.2  . 

Steam  pressure  per  gauge  below  throttle,  lbs.    14S.8  .  loi.i 

Vacuum,  inch 27- 3  27.83 

Drj-ness  of  steam  at  throttle 0.991  0.995 

Steam  per  hour  per  electrical  horsepower 13 -00  i5-3i 

Competition  caused  by  the  Lackawanna  and  Wyo- 
ming Valley  Electric  railroad,  whose  fine  system  of 
interurban  road  was  described  in  the  Western  Elec- 
trician of  August  29,  1903,  has  been  responsible  for 
the  move  of  the  Delaware  and  Hudson  Railroad  in 
changing  from  steam  to  electricltj'  on  its  line  be- 
tween Carbondale  and  Wilkesbarre,  Pa.  Although 
the  fare  has  been  reduced  from  S5  cents  to  20  cents, 
since  changing  to  electricity  and  adding  more  cars, 
the  passenger  receipts  of  the  Delaware  and  Hudson 
are  said  to  have  greatly  increased. 
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Care  of  Electrical  Apparatus'. 

Cleanliness. — By  far  the  most  important  element 
in  the  proper  care  of  all  electrical  apparatus  is  that 
of  absolute  cleanliness.  The  fact  that  dirt  is  preva- 
lent about  a  steel  plant  makes  it  of  the  utmost  im- 
portance that  electrical  apparatus  be  cleaned  fre- 
quently and  thoroughly.  Not  only  the  vital  parts, 
but  all  parts  of  all  apparatus  must  be  kept  free  from 
dust,  scale,  grease,  oil  and  other  dirt,  to  insure  sat- 
isfactory operation. 

Generators. — With  a  direct-current  generator  the 
most  essential  condition,  after  cleanliness,  for  sat- 
isfactory operation,  is  that  the  commutator  shall  be 
in  good  condition.  It  must  run  true  and  be  smooth. 
The  surface  should  present  a  hard,  dark,  glossy  ap- 
pearance. Sandpapering  is  to  be  avoided  unless  nec- 
essary to  avoid  roughness.  Never  use  emery  cloth. 
The  use  of  oil  is  objectionable,  but  an  occasional 
touch  of  paraffin,  just  sufficient  to  stop  "squealing 
of  the  brushes,"  is  permissible.  Sparking  causes 
roughness,  necessitating  sandpapering.  This  again 
produces  flat  spots,  which  are  indicated  by  the  move- 
ment of  brushes  during  operation.  Flat  spots  pro- 
mote sparking,  and  ultimately  must  be  removed  by 
turning.  This  is  generally  done  while_  the  armature 
is  in  the  bearings,  by  the  use  of  a  turningtool.  Un- 
less the  armature  runs  true  in  the  bearings  at  no 
load,  as  well  as  at  full  load,  the  commutator  cannot 
be  made  to  run  true. 

A  frequent  source  of  trouble  on  a  generator  pro- 
ducing large  currents  lies  in  the  lieating  of  the 
brushes.  This  trouble  generally  arises  from  poor 
contacts  at  the  brushes.  Good  contact  must  be  in- 
sured between  the  brushes  and  the  generator  leads 
by  keeping  the  devices  supplied  by  the  manufacturer 
in  such  shape  as  to  prevent  heating.  Where  brush 
clamps  are  provided,  keep  them  tight  and  the  joint 
clean.  New  brushes  must  be  "ground  in  to  the 
commutator"  with  great  care,  so  that  every  point 
of  the  bearing  surface  of  the  brush  touches  the 
commutator.  This  is  done  by  drawing  sandpaper 
back  and  forth  under  the  brush  in  place,  takmg 
care  that  the  smooth  side  of  the  sandpaper  rests 
entirely  upon  the  commutator  at  all  times.  This 
process  must  be  continued  until  the  sandpaper_  is 
cutting  the  carbon  over  the  whole  of  the  bearing 
surface.  It  is  a  tedious  but  necessarj'  operation. 
A  brush  that  has  once  been  overheated  to  the  point 
of  softening  and  crumbling  is  useless  and  should 
be  replaced.  Brushes  should  be  so  placed  on  the 
supporting  arms  that  those  on  succeeding  arms  are 
staggered  to  prevent  wearing  grooves  in  the  com- 
mutator. Generators  work  best  with  the  brushes 
set  a  little  ahead  of  the  neutral  point. 

In  large  generators  the  armatures  are  generally 
mounted  directly  on  the  engine  shaft,  and.  there- 
fore, either  the  settling  of  the  engine  bearings  or 
generator  frame,  or  the  wear  in  the  bearings,  may 
cause  the  armature  to  get  out  of  its  true  position 
central  to  the  bore  of  the  pole-pieces.  This  eccen- 
tricity will  promote  sparking,  and,  if  allowed  to 
proceed  too  far,  will  cause  very  serious  damage.  It 
must  be  corrected  at  the   start  by  lining  up. 

Satisfactory  operation  of  generators  involves  as 
an  essential  condition  the  careful  support  and  thor- 
ough insulation  of  all  wiring  connections,  both  on 
the  machine  itself  and  between  the  machine  and 
switchboard  and  also  involves  the  good  condition  of 
rheostats,  switches,  instruments  and  circuit-breakers. 
In  the  case  of  alternators,  especial  care  must  be 
given  to  the  exciter  and  its  accessories,  as  a  failure 
at  this  point  disables  the  generator. 

Finally,  the  most  important  consideration  of  all 
is  to  keep  all  parts  thoroughly  clean.  Compressed 
air  (free  from  water)  should  be  used  to  blow  out 
the  inaccessible  places   at  least   once  each   week. 

Motors. — The  most  important  requirement  for  the 
satisfactory^  operation  of  motors,  after  cleanliness. 
is  the  proper  care  of  the  commutator.  This  part 
should  he  perfectly  smooth  and  should  show  a  hard, 
dark,  glossy  finish  when  running.  When  installing 
a  motor  or  changing  an  armature  the  following 
conditions  should  be  observed  before  starting  up : 

(a)  The  armature  shaft  must  be  perfectly  straight 
with   smooth  bearings. 

(b)  The  commutator  must  be  smooth  and  must 
run  true  with  the  shaft. 

Cc)  The  commutator  must  be  free  from  short- 
ciraiits  which  may  have  been  left  by  recently  turn- 
fng  ill  lathe. 

(d)  The  bearings  must  fit  snugly  to  prevent  lateral 
play  of  the  armature. 

(e)  The  brushes  must  be  properly  adjusted  to 
prevent   sparking. 

(f)  The  armature  should  have  a  slight  amount 
of  end  play. 

(g)  The  motor  gears,  or  the  pulley  and  belt,  must 
not   cause   serious   vibration   to   the   armature. 

(h)  The  armature  must  be  well  balanced. 

If  these  conditions  are  faithfully  observed  and 
the  commutator  kept  clean,  no  trouble  will  arise,  ex- 
cept, perhaps,  from  overloading  the  motor. 

If,  however,  for  any  cause,  the  commutator  shows 
signs  of  becoming  rough,  immediate  steps  must  be 
taken   to  keep   it   smooth  by   the   use   of   sandpaper 

I.  This  is  a  reprint  of  a  little  pamphlet  prepared  by 
Mr.  E.  B.  Clark  for  the  information  of  employes  of  the 
electrical  departments  of  the  Illinois  Steel  Company.  Mr. 
Clark,  who  is  assistant  general  superintendent  of  the  works 
at  South  Chicago,  is  an  electrical  engineer.  The  pamphlet 
was  prepared  for  the  use  of  practical  men.  and  difficult  terms 
have  Ijcen  avoided.  Believing  that  it  will  be  of  value  to 
other  practical  men  than  those  employed  by  the  Illinois  Steel 
Company,  the  Western  Electrician  sought  nnd  ot^tajned  per- 
mission   to   republish  it. 


or  grindstone.  Do  not  use  emery  cloth  on  a  com- 
mutator. If  the  commutator  gets  "out  of  round," 
due  to  too  much  sandpapering  (which  should  be 
avoided  as  much  as  possible),  it  must  be  turned  in 
a  lathe.  Roughness  causes  sparking,  and  sparking 
increases  roughness.  Eventually  the  insulation  be- 
tween bars  deteriorates  and  causes  short-circuits. 
Such  deterioration  may  be  checked  at  the  start, 
but  must  be  watched  very  carefully,  and,  if  it  grows 
worse,  must  be  attended  to  in  the  repair  shop. 

Motor  brushes  must  move  freely  in  their  holders, 
or  with  their  holders,  but  must  not  be  loose  so  as 
to  rattle  in  holders.  Brushes  should  exert  a  firm, 
though  not  excessive,  pressure  on  the  commutator. 
They  should  bear  on  the  commutator  at  every  point 
on  the  wearing  surface.  New  brushes  should  be 
sandpapered  carefully  to  obtain  a  full  bearing  sur- 
face. Shunt  and  compound  motors  should  have 
their  brushes  set  a  trifle  behind  the  neutral  point 
to  prevent  sparking. 

In  the  case  of  motors  with  self-oiling  bearings 
care  must  be  taken  to  see  that  the  oil  rings  run 
freely  and  efficiently,  and  that  the  bearings  are  filled 
with  clean  d^Tiamo  or  engine  oil.  The  oil  should  be 
drained  out  and  the  bearing  refilled  with  new  or 
filtered  oil  occasionally.  The  frequency  of  this  op- 
eration depends  upon  the  condition  of  the  oil  in 
the  bearing.  In  general,  it  should  be  done  at  least 
once  a  month,  and  more  often  if  the  oil  becomes 
dirty.  To  prevent  dirt  from  getting  in  the  bearings 
keep  all  oil  covers  in  place,  and  use  felt  dust  guards 
where  necessary,  as  in  a  cement  mill.  Where  grease 
bearings  are  used,  keep  them  well  filled  with  clean 
grease  of  a  stiffness  depending  upon  the  season. 
Where  feed  wires  are  used,  or  where  felt  wipers 
are  used,  these  adjuncts  must  perform  their  func- 
tions satisfactorily.  As  bearings  become  worn  and 
allow  lateral  or  vertical  plav  of  the  shaft,  they  must 
be  replaced  or  relined.  The  amount  of  wear  al- 
lowable depends  upon  the  clearance  from  the  arma- 
ture surface  to  the  pole  faces.  The  armature  must 
not  strike  the  poles.  It  is  neeedless  to  say  that 
armature  journals  must  be  smooth  to  prevent  cut- 
ting. 

The  wiring  around  the  frame  and  between  the 
fields  of  a  motor  should  be  kept  in  good  condition, 
which  means  that  it  should  be  supported  neatly  and 
thoroughly  and  that  the  insulation  should  be  good. 

The  auxiliary  apparatus,  such  as  controllers,  start- 
ing and  field  rheostats,  switches,  circuit-breakers. 
fuses  and  instruments,  must  be  kept  up  in  good 
shape    to    insure    satisfactory'    motor   operation. 

The  danger  of  fire,  always  present  where  a  motor 
is  operating,  is  minimized  if  inflammable  substances 
are  kept  away  from  the  motor.  Therefore.  look 
to  the  surroundings  of  a  motor.  Allow  no  rubbish 
to  collect  near  it.  Protect  all  exposed  woodwork 
with  asbestos.  Avoid  the  use  of  wood  in  the  con- 
struction of  switchboards  and  other  auxiliary  ap- 
paratus. 

Finally,  it  should  be  remembered  that  the  most 
important  consideration  of  all  is  cleanliness.  Keep 
nil  and  water  from  leakine  on  or  around  a  motor. 
Use  comnressed  nir  to  "blow  out"  armatures  and 
fields.  If  dirt  collects  in  air  passages  and  cakes,  as 
it  is  apt  to  in  cement  mills,  the  motor  will  lose  its 
ventilation  and  will  overheat.  Therefore,  keep  the 
d'rt  out. 

Controllers  and  Starters. — This  class  of  apparatus 
']'=■  especiallv  subiect  to  the  evil  influence  of  dirt, 
owing  to  the  numerous  exposed  Jive  parts.  Keep 
c'ean. 

Most  reversing  controllers  are  arranged  to  break 
no  current  on  reversing  switches.  Tn  such  cases 
do  not  allow  any  disarrangement  of  working  parts 
to  cause  current  to  be  broken  on  the  reversing 
switch. 

All  except  the  smaller  sizes  of  reversing  con- 
trollers are  provided  with  easily  renewable  contact 
segments  at  points  susceptible  to  arcinc.  Keen  seg- 
ments smooth  by  sandpapering  and  filing.  If  seg- 
ment? become  burned  or  badly  worn,  replace  them 
and  dress  surfaces  smooth. 

Where  controllers  are  provided  with  blow-out  coils 
trouble  will  arise  if  the  coils  are  not  in  good  con- 
dition. Keep  the  connections  good  and  the  coils 
well    insulated.     Replace    damaged    coils    quickly. 

Where  temporar^'  jumpers  have  been  placed  across 
open-circuited  resistance  sections,  take  immediate 
stens  to  repair  the  damaged  resistance. 

In  the  case  of  starting  rheostats  provided  with 
automatic  no-voltage  release  coils,  do  not  allow_  the 
stnrter  to  remain  in  sen-ice  if  the  release  coil  is 
damaged.  In  other  words,  do  not  allow  the  "prop- 
ping up"   of   rheostat  arms. 

In  the  case  of  oil  starters  used  with  alternating- 
current  motors  of  comparatively  high  voltage,  keep 
liie   oil    tank   properly  filled. 

Keep  all  electrical  connections  tight  and  all  parts 
cle^n. 

Switches. — Knife  switches  are  particularly  sus- 
ceptible to  the  evil  influence  of  dirt._  While  the 
switch  is  onen  both  the  blades  and  the  jaws  become 
covered  with  dust.  If  this  is  not  removed  it  is 
ground  into  the  copner  when  the  switch  is  closed, 
not  only  damaging  the  surface,  but  forming  an  in- 
snb.ting  joint.  If  this  is  repeated  a  number  of  times 
the  resistance  of  the  contact  becomes  high  and  the 
switch  runs  hot.  The  heat  draws  the  temper  on 
the  jaws  and  mal-rcs  the  contact  worse.  Soon  the 
switch  is  mined. 

Therefore,  rub  both  sides  of  the  switch  blade  and 
the  inside  of  each  jaw  perfectly  clean  before  closing 


the  switch.  If  this  is  done  faithfully,  the  switch 
will  never  work  stiff.  Sometimes,  however,  a  very 
little  lubrication  may  be  permissible. 

A  knife  switch  that  remains  closed  for  a  long 
period  of  time  may  gradually  heat  up.  This  gen- 
erally may  be  overcome  by  moving  the  blade  in  the 
jaws  without  actually  opening  the  switch.  If  it  still 
runs  hot,  the  switch  must  be  opened  and  cleaned. 

In  the  case  of  oil  switches,  the  tank  must  be  kept 
properly  filled.  The  oil  should  be  changed  occa- 
sionally, as  it  becomes  dirty,  using  the  oil  provided 
for  the  purpose.  The  oil  tank  should  be  removed 
occasionally  to  allow  inspection  of  the  contacts  and 
moving  parts. 

Circuit-breakers. — The  same  observations  made 
with  reference  to  knife  switches  apply  to  circuit- 
breakers  of  the  blade-jaw  type,  with  the  addition 
that  care  must  be  taken  to  have  the  instrument 
properly  "set."  Circuit-breakers  of  the  laminated- 
bridge  tj^pe  are  even  more  susceptible  to  the  evil 
influence  of  dirt.  It  is  not  only  absolutely  necessary 
to  clean  all  the  contacts  immediately  before  closing 
each  tim^  but  it  is  necessary  to  open  the  circuit- 
breaker  at  least  once  a  week  for  the  purpose  of 
cleaning.  Otherwise  it  will  surely  run  hot  and  begin 
to  burn  at  the  contacts.  It  is  then  seriously  dam- 
aged. 

Instruments. — Instruments  should  be  located  in  a 
place  where  they  are  easily  visible,  where  they  are 
free  from  mechanical  vibration  and  strong  magnetic 
or  electrical  disturbance,  and  where  they  are  not 
subject  to  danger  of  damage. 

They  should  be  kept  clean,  and  the  electrical  con- 
nections kept  tight. 

If  lamps  are  provided  to  enable  reading,  the  lamps 
should  be  in  good  order  and  lighted  when  necessary. 

Instruments  that  are  out  of  order  should  not  be* 
kept  in  service  but  should  be  removed  for  repair. 

Arc  Lamps. — Like  all  other  apparatus,  arc  lamps 
depend  for  their  satisfactory  operation  upon  their 
being  clean.  The  mechanism  of  an  arc  lamp  is 
especially  sensitive  to  the  presence  of  dirt.  The 
trimmer,  or  inspector,  can  avoid  much  trouble  by 
faithful  observance  of  the  law  of  cleanliness.  The 
top  of  the  casing  should  be  cleaned  off  every  time 
the  lamp  is  trimmed,  for  a  collection  of  dirt  against 
a  binding  post  weakens  the  insulation,  even  if  it 
docs  not  cause  an  actual  ground  at  that  point.  The 
weak  insulation  then  causes  grounds  elsewhere. 

In  hanging  any  direct-current  arc  lamp  it  is  very 
important  that  current  flow  through  it  in  the  proper 
direction.  The  binding  posts  are  marked  -|-  or  — . 
and  if  the  polarity  of  the  line  is  known,  as  it  should 
be.  no  mistake  need  occur.  As  a  precaution,  how- 
ever, the  lamp  should  be  lighted  immediately  after 
connecting.  If  it  is  properly  connected,  more  light 
will  be  thrown  down  than  up.  and  when  current  is 
cut  oft  the  upper  carbon  will  remain  red  longer 
than   the  lower  one. 

When  trimming  a  lamp  which  has  spring-clamp 
cnrbon  holders,  care  must  be  taken  to  force  the 
cnrbon  clear  into  the  clamp — not  merelv  against  it. 

When  an  arc  lamp  is  burning  properly  on  a  120- 
volt  direct-current  circuit,  or  two  in  series  on  a 
2JO-volt  circuit,  the  arc  should  be  about  three- 
eiffhths  inch  long.  If  the  length  varies  much  from 
this  amount,  something  Is  wrong. 

If  there  are  two  lamps  burning  in  series  on  a 
240-volt  direct-current  circuit  and  one  goes  out  be- 
cause the  carbons  become  exhausted,  no  trouble 
should  result.  But  sometimes  one  lamp  goes  out 
for  some  other  reason,  in  which  case  damage  mav 
result  to  one  or  both  lamps.  Therefore,  when  it 
is  noticed  that  a  lamp  is  out.  always  investigate. 
It  should   either  be  cut  out  or  trimmed  at  once. 

In  cutting  a  lamp  In  or  out,  be  sure  to  throw  the 
cut-out    switch    clear    over. 

The  electromotive  force  on  a  series  arc  circuit  Is 
frenerally  high  enoueh  so  that  leakage  atone  makes 
it  dangerous  to  handle  live  wires  and  lamps  without 
great  caution.  Never  stand  on  the  ground  and 
handle  a  series  arc  lamp  connected  to  a  live  circuit. 

Nernst  Lamps. — To  determine  whether  a  Nernst 
lamp   needs   attention : 

First — Determine  whether  all  the  heater  tubes  be- 
come red  when  the  current  Is  turned  on.  If  not,  the 
old  holder  should  be  replaced  with  a  new  one. 

Second — Determine  how  many  glowers  are  lighted. 

The  holder  should  be  replaced : 

In   the    six-glower   lamp   If  two   glowers   are   out. 

Tn   the   three-glower   lamp    if   one   glower   is    out. 

Tn   the   two-glower  lamp   if  one   glower  is  out. 

In  the  one-glower  lamp  if  the  glower  does  not 
light. 

Third — After  replacing  the  holder  see  that  all  the 
glowers  light  up.  If  they  do  not,  the  corresponding 
ballasts   are  burned   out,   and   should  be   replaced. 


A  new  electric  railway,  4%  miles  long,  has  been 
built  up  Mt.  Vesuvius  from  Pugliano,  the  northern 
quarterof  Reslna,  to  the  terminus  of  the  old  funic- 
ular railway.  Over  most  of  the  route  the  cars  run 
by  adhesion,  the  ruling  gradient  being  one  in  12^. 
and  are  propelled  hy  their  own  motors.  In  the  mid- 
dle part  of  the  line,  however,  a  grade  of  one  In  four 
makes  necessary  pushing  locomotives,  with  raclc 
rail ;  each  locomotive  is  provided  with  two  80-horse- 
power  electric  motors.  The  cars  seat  24  passencrers 
each  and  can  accommodate  six  more  on  the  plat- 
forms. Current  is  supplied  hv  overhead  trollevs  and 
is  generated  by  n  power  plant  at  the  foot  of  Monte 
Cateroin. 
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The  Theory  of  Radio-activity. 

Bv  Fred  J.  Hillig^  S.  J. 

The  numerous  and  intricate  phenomena  to  which 
the  disintegration  of  radium  gives  rise  may  be 
summed  up  in  the  following  working  hypothesis: 

The  heavy  atoms  of  radium  are  slowly  disintegrat- 
ing, producing  thereby  a  succession  of  radio-active 
substances,  each  one  differing  in  its  properties  from 
the  other  and  from  the  parent  element.  The  dis- 
integration, which  is  strictly  spontaneous,  proceeds 
per  saltum  through  different  stages.  The  transition 
from  one  stage  to  the  next  succeeding  stage  is  marked 
by  the  expulsion  of  rays.  Variations  of  temperature 
between  450°  C.  and  —  180°  C  do  not  affect  these 
transmutations,  nor  is  any  other  molecular  force 
known  to  have  an  influence  on  them. 

In  the  process  of  disintegration  three  distinct 
stages  can  be  distinguished : 

(i)  The  first  stage  is  that  of  the  undissociatcd 
metal  radium.  As  such  the  radio-active  element  has 
the  atomic  weight  225  (Curie),  or  257.8  (Runge  &. 
Precht),  and  belongs  to  the  alkaline-earth  family. 
with  magnesium,  calcium,  barium  and  strontium  as 
members.  When  the  atoms  of  this  element  fir.st 
break  up,  a  new  substance  is  produced,   marking: 

(2)  The  second  stage,  or  that  of  the  "emanation," 
as  the  first  derivative  substance  is  called.  The  ema- 
nation behaves  like  a  gaseous  vapor,  having  thi.' 
atomic  weight  100.  The  life  of  the  emanation  is 
very  short,  averaging  only  7.79  days,  after  whicii 
time  the  emanation  atom  has  entirely  passed  over 
into : 

(3)  The  third  stage,  or  that  of  the  "active  matter." 
It  is  this  active  matter  which  gives  rise  to  the  .phe- 
nomenon of  induced  or  excited  activity. 

At  each  one  of  these  stages  rays  are  emitted  from 
the  substance  marking  the  respective  stage,  and 
hence,  the  sum  total  of  radiation  is  derived  from  the 
three  radio-substances,  the  element,  the  emanation 
and  the  active  matter,  all  three  radiating  simultane- 
ously. 

On  account  of  their  different  properties  it  has  been 
possible  to  distinguish  at  least  three  kinds  of  rays, 
which  have  been  termed  a-rays,  /S-rays,  and  7-rays, 
respectively.  They  all  possess  the  common  property 
of  discharging  electrified  bodies,  of  traversing  opaque 
bodies,  and  of  affecting  the  photographic  plate. 

The  a  -rays,  whose  nature  has  been  thoroughly 
investigated,  principally  by  Rutherford,  are  by  far  the 
most  important,  constituting,  as  they  do,  about  QQ 
per  cent,  of  the  total  energy  radiated.  They  are  an 
integral  constituent  of  the  radium  atom,  and  are 
given  off  during  the  different  disintegrations.  Only 
25  per  cent,  of  the  a-rays  come  directly  from  the 
clement  radium ;  the  remainder  originates  from  its 
successive  disintegration  products,  viz.,  the  gaseous 
emanation  and  the  matter  causing  excited  activity, 
the  momentum  with  which  they  are  expelled  vary- 
ing somewhat  with  the  substance  from  which  they 
are  derived. 

The  heating  eft'ect  of  radium  directly  accompanies 
the  a-radiation  from  it  and  is  always  proportional 
to  it. 

The  "-rays  are  material  particles  about  the  size 
of  a  hydrogen  atom,  carrying  a  positive  electric 
charge  and  moving  with  a  velocity  of  -about  one- 
tenth  that  of  light.  A  layer  of  air,  a  few  inches 
thick,  or  a  thin  aluminum  sheet,  are  almost  opaque 
to  these  rays.  They  possess  electrical  and  magnetic 
deviability,  but  to  an  exceedingly  .smaller  degree 
than  the  0-rays,  and  in  opposite  direction,  which 
difference  furnishes  an  easy  means  to  separate  the 
two  kinds   of  rays. 

The  scintillations  in  the  spinthariscope  are  caused 
by  the  a-rays,  which  impinge  upon  the  crystals  of  the 
blende,  provoking  cleavage  of  the  latter,  and  thus 
produce  the  flashes  of  light,  or  scintillations,  which 
are  seen  in  that  instrument. 

The  suggestion  that  the  a-particle  is  an  atom  of 
helium  has  not  3'et  been  experimentally  proved. 

The  ^-rays  consist  of  high-velocity  cathode  rays, 
or  negatively  charged  particles  of  matter  about  one- 
thousandth  of  the  hydrogen  atom,  projected  with  a 
velocity  approaching  that  of  light.  They  have  a 
much  higher  penetrating  power  and  a  greater  mag- 
netic deviability  than  the  a-rays.  Like  the  a-rays, 
they  convert  air  through  which  they  pass  into  a 
conductor  of  electricity.  The  7-rays,  which,  with 
the  ^-rays,  constitute  only  one  per  cent,  of  the  en- 
ergy radiated  from  radium  and  its  transition  forms, 
always  accompany  the  production  of  )S-rays.  Th? 
7-rays  are  always  proportional  to  the  total  radia- 
tion,  and  are  therefore  used  to  measure  the  latter. 

The  7-rays  arc  no  particles  of  matter;  they  are  not 
deviable  by  n  magnet,  and  possess  no  charge;  but 
they  are  extremely  penetrative,  much  more  than  even 
the  ^rays;  of  all  known' radiation  they  resemble  the 
X-rays   most   in   their    character,    and   by    some   are 
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supposed  to  be  nothing  else  than  X-rays.  But  Strutt. 
who  has  carefully  examined  their  nature,  has  found 
that  the  7-rays  differ  from  the  X-rays  as  regards 
their  ionizing  effects  on  various  gases.  Taking  the 
ionization  of  air  as  a  unity  for  the  three  species  of 
radium  rays  and  for  Roentgen  rays,  the  ionization, 
say,  of  carbon  tetra-chloride  comes  out  as  5.34,  5. S3 
and  5.67  for  a  ^  and  7-rays,  respectively,  but  45.3  for 
the  X-ray.  In  methyl  iodide  the  difference  is  even 
more  pronounced. 


First  Electric  Railway  In  Peru. 

The  electric  railway  between  Lima  and  Chorrillos 
was  put  into  service  in  February  last.  It  is  the  first 
one  to  be  operated  in  Peru.  The  new  road  is  eight 
miles  long  and  reaches  at  present  to  Barranco,  a 
popular  neighboring  seaside  resort.  The  purpose  of 
the  road  is  to  afford  cheap  and  rapid  transit  between 
Lima  and  the  much-frequented  bathing  resorts  of 
Miraflores,  Barranco,  Buen  Pastor,  Chorrillos,  etc. 
The  road  is  destined,  it  is  beHeved,  to  do  much 
toward  the  future  extension  of  Lima,  which  is  rap- 
idly losing  its  almost  mediaeval  charp.cter  and  is 
reaching  out  quite  perceptibly  in  various  directions 
— the  new  movement  being  characterized  by  the 
erection  of  handsome  buildings  of  modern  archi- 
tecture and  the  laying  out  of  broad  streets  and  boule- 
vards. The  cars  and  electric  plant  are  of  American 
manufacture.  Soon  another  electric-railway  line,  be- 
tween Callao  and  Lima  will  be  completed.  This 
road  is  about  10  miles  long  and  will  have  a  double 
track.  The  opening  of  this  road  will  have  a  marked 
effect  in  drawing  Lima  and  its  port,  Callao,  even 
more  closely  than  they  are  at  present,  and  it  will 
probably  cause  a  sensible  diminution  in  the  rather 
high  passenger  rates  now  charged  by  the  two 
(steam)  railroads  in  operation  between  Callao  and 
the   capital. 


Bastian  Mercury-vapor  Lamp. 

The  accompanying  illustration  shows  the  new 
mercury-vapor  lamp  of  C.  O.  Bastian,  who,  with 
A.  E.  Salisbury,  has  been  working  on  the  device  fo; 
some   years    in    England. 

The  lamp  (a)  is  shown  in  its  normal  "off"  posi- 
tion. When  the  current  is  switched  on  the  series 
magnet  (g)  is  energized  and  draws  up  the  core  (gi)  : 
this  causes  the  lamp  which  is  attached  to  the  beam 
(n)  to  tilt,  and  the  mercury,  shown  in  dotted  line-:, 
is  thus  separated  at  the  negative  electrode.  The 
short  arc  thus  formed  is  subsequently  drawn  out 
along  the  whole  length  of  the  tube  by  the  pressure 
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of  the  mercury  vapor  generated  within  the  tube.  The 
play  of  the  beam  (n)  is  regulated  by  the  screws 
(r)    (r). 

The  light  of  the  mercury-vapor  lamp,  as  is  well 
known,  is  practically  devoid  of  red  rays.  To  remedy 
this  defect  a  carbon  filament  lamp  (j)  can  be  pro- 
vided in  series  with  the  vapor  lamp,  and  with  this 
combination  the  resistance  (c^)  is  required  as  a  start- 
ing resistance;  (c;)  is  automatically  cut  out  when 
the  mercury  arc  is  sufficiently  formed.  The  glass 
dome  (vi)  whicli  encloses  the  combination  being 
opalescent  or  ground,  the  two  lamps  are  indistin- 
guishable from  the  exterior,  and  their  light  combines 
to  form  what  is  practically  a  pure  white  light,  with 
which  colored  articles  appear  in  their  true  characters. 
It  will  be  noted  that  in  the  Bastian  lamp  both  elec- 
trodes are  of  mercury;  the  arc  appears  to  be  of  about 
the  same  cross-section  as  a  lead  pencil,  though  this  is 
partly  due  to  the  magnifying  action  of  the  glass 
tube,  and  it  is  normally  about  three  inches  long. 
The  device  adopted  and  above  described  for  strik- 
ing the  arc  is  simple  in  comparison  with  many  of  the 
methods  tried  by  other  inventors,  and  has  the  great 
merit  that  it  is  purely  automatic.  The  lamp  is  per- 
fectly self-regulating,  being  quite  indifferent  to  wide 
variations  of  pressure,  except  as  regards  the  intensitv 
of  the  light  emitted.  The  efficiency  of  the  vapor  lamp 
is  2.5  candlepower  per  watt — almost  10  times  that  of 
an  ordinary  incandescent  lamp.  Each  lamp  works 
at  from  40  to  60  volts,  and  takes  a  current  of  0.05 
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ampere,  giving  So  candlepower.  The  lamps  are  spe- 
cially suitable  for  the  lighting  of  side  streets.  bein<^ 
for  this  purpose  unquestionably  less  costly  than  any 
other  artificial  lighting  agent,  except  perhaps  the 
arc  lamp ;  they  can  be  mounted  on  the  top  of  ordinary 
standards  at  a  height  of  lo  feet  from  the  ground. 

Although  the  color  of  the  light  can  be  made  while 
as  explained  above,  it  is  believed  that  the  unmodified 
light  will  be  found  satisfactory  for  street  lightins' 
besides  being  slightly  more  efficient  than  the  combina- 
tion. 


Small  Single-phase  Motors. 

The  principal  characteristics  which  the  single- 
phase  motor  should  possess  to  be  commercially  siic- 
cessful  are:  First,  high-power  factor  and  efficiency; 
second,  high-starting  torque  with  low-starting  cur- 
rent; third,  simplicity  of  design  and  ruggedness  of 
rnechanical  construction  :  fourth,  minimum  of  atten- 
tion required  during  operation. 

All  these  conditions  are  said  to  be  met  in  the 
new  niotor  placed  on  the  market  by  the  General 
Electric  Company  and  illustrated  by  the  accom- 
panying picture.  It  is  of  the  induction  type, 
without  commutator  or  any  electrical  connection  lo 
the  rotating  parts.  The  field,  or  primary  winding,  is 
imbedded  in  well-insulated  slots  in  the  laminated 
field.  Interwoven  with  the  main  windings  is  an 
independent  winding  connected  to  a  condenser  in 
the  sub-base  of  the  motor.  This  condenser  winding, 
which  becomes  excited  by  transformer  action  is  so 
located  with  respect  to  the  several  poles  of  the 
field  as  to  produce  a  cross-magnetization  or'  re- 
volving field.  The  motor,  therefore,  has  the  neces- 
sai-y  self-starting  characteristic.  While  running 
the  reaction  between  currents  in  the  armature 
and  the  condenser  winding  in  the  field  slots  is 
such  that  the  condenser  winding  supplies  the  mag- 
netizing currents  of  the  motor.  The  current  taken 
from  the  line  is  therefore  of  high-power  factor. 

Small  motors  of  the  induction  type  are  fre- 
quently made  with  permanently  short-circuiting 
or  squirrel-cage  armatures.  This  construction,  while 
economical  in  cost,  gives  a  starting  current  three 
or  four  times  the  full  load  current,  which  is  objec- 
tionable on   account  of  interference  with  the  light- 
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ing  when  lamps  are  operated  from  the  same  circuit. 

It  is  well  known  that  this  difficulty  does  not 
exist  in  a  motor  provided  with  a  wound  armature 
having  a  variable  resistance  in  series  with  its  wind- 
ing, but  hitherto  it  has  been  necessary  to  control  this 
resistance  by  a  hand-operated  switch  while  starting 
the  motor.  In  the  motor  here  shown  this  difficulty 
has  been  met  by  an  ingenious  construction  which  is 
entirely  automatic  in  operation.  The  slotted  arma- 
ture has  its  star-connected  three-phase  windings 
carried  to  the  terminals  of  a  resistance  within 
the  armature  head.  In  one  end  of  the  armature 
is  located  a  centrifugal  switch  which,  while  leaving 
the  resistance  in  series  with  the  armature  circuit  at 
the  time  of  starting,  automatically  short-circuits 
it  after  the  motor  has  reached  about  two-thirds  full 
speed.  The  current  while  starting  only  exceeds  full 
load  value  for  a  fraction  over  one  second. 

The  motor  is  also  provided  with  an  automatic 
friction-clutch  pulley  which  permits  the  armature 
and  shaft  to  revolve  freely,  the  pulley  with  its  belt 
standing  still  until  the  motor  has  reached  about 
three-fourths  speed,  when  the  centrifugal  weight 
expands  a  strap  within  the  hollow  rim  of  the  pul- 
le3',  enabling  the  motor  to  easih'  pick  up  its  load. 
As  the  starting  of  the  motor  is  entirely  automatic, 
necessitating  simply  the  closing  of  the  line  switch, 
the  motors  will  start  again  without  any  personal 
attention  shoubd  the  current  supplj'  become  inter- 
rupted  and   afterward   restored. 

For  motors  below  one-horsepow-er  capacity'  the 
field  winding  is  of  the  split-phase  tjTie,  one  phase 
being  directly  across  the  circuit,  while_  during  the 
period  of  starting  the  second  phase  is  connected 
across  the  circuit  in  series  with  a  fireproof  resist- 
ance contained  in  the  base  of  the  motor.  This  gives 
the  necessary  displacement  of  currents  in  the  two 
windings  to  produce  the  starting  torque.  ^  The  start- 
ing circuit  is  controlled  by  a  magnetic  switch  located 
uithin  the  frame  of  the  motor,  which _ operates  by 
increase  in  field  current  during  the  period  of  start- 
ing. As  the  motor  approaches  its  full  speed  the 
field    current    reduces   to   its   normal    running   value 
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and  the  switch  automatically  opens  tlie  starting 
circuit.  These  small  motors  have  permanently 
short-circuited  squirrel-cage  armatures.  The  switch 
contacts  (of  carbon  and  copper)  are  enclosed  in  a 
practically  air-tight  space,  so  that  all  danger  from 
arcing  is  eliminated. 

It  is  asserted  that  the  motors  may  be  safely 
operated  for  a  short  period  at  a  time  at  25  per  cent, 
to  50  per  cent,  overload.  Each  size  of  motor  has 
60  per  cent,  or  greater  overload  capacity  before 
breakdown.  The  speed  is  practically  constant  from 
no  load  up  to  full  load. 


CORRESPONDENCE, 


Controllers    for    Machine-tool    Service 

Controllers,  particularly  adapted  for  use  with  in- 
dependently driven  machine  tools,  are  manufactured 
by  the  Westinghouse  Electric  and  Manufacturing 
Company  and  are  known  as  types  V  and  W,  the 
assortment  being  comprised  of  over  600  different 
sizes  and  capacities,  to  cover  all  the  requirements 
of  service.  Type-V  controllers,  Fig.  i,  are  used  upon 
two-wire  single-voltage  circuits,  eight  forward  speeds 
and  four  reverse  speeds  being  obtained  by  resistance 
in  the  shunt-field  circuit.  In  the  type-W,  Fig.  2, 
used  upon  three-wire  two-voltage  circuits,  the  speed 
variations  are  obtained  by  means  of  the  two  volt- 
ages, as  well  as  the  shunt  resistance,  provision  be- 
ing made  for  six  forward  speeds  on  the  low'er  and 
nine  on  the  higher  voltage,  and  six  reverse  speeds 
on  the   lower   voltage. 

The  controller  drum  is  made  of  metal  and  se- 
cured to  an  insulated  shaft.  The  contact  strips  are 
of  hard  rolled  copper.  The  fingers  are  also  made  of 
hard  rolled  copper  and  provided  with  lock  nuts  and 
adjusting  screws.  All  parts  are  liberally  propor- 
tioned and  are  made  easy  of  access.  The  cover  can 
be  removed  by  withdrawing  with  the  fingers  the 
pins  which  hold  it  in  place,  and  access  to  the  leads 
is  quickly  obtained  by  removing  the  strips  screwed 


FIG.     I.       CONTROLLER    FOR  FIG.    2.       CONTROLLER    FOR 

TWO-WIRE    CIRCUITS.  THREE-WIRE    CIRCUITS. 

lo  the  back  of  the  controller.  The  contacts,  the  arc- 
ing tips  on  the  main  contacts  and  the  fingers  are 
easily  removed  and  renewed. 

Another  important  particular  which  assures  tlie 
adaptability  of  these  controllers  to  various  condi- 
tions is  the  fact  that  the  handle  and  ratchet  are 
so  designed  that  they  may  be  removed  from  the  con- 
troller and  placed  at  any  point  which  is  convenient, 
and  which  permits  connection  to  the  controller  by 
means  of  bevel  gears  and  shafting.  This  not  only 
adapts  the  apparatus  for  distant  control,  but  it 
enables  the  operator  to  use  the  identical  handle, 
ratchet  and  indicator  dial  which  are  furnished  with 
the   controller. 

The  notches  in  the  ratchet  are  positive,  and  the 
design  is  such  that  as  each  step  is  reached  a  key 
drops  into  a  notch  and  stops  the  handle,  holding 
it  firmly  in  place  until  released  by  a  pressure  upon 
the  thumb  stop  in  the  end  of  the  handle.  The  op- 
erator is  thus  able  to  watch  his  work  uninterruptedly 
while   applying  power   or   changing   the   speed. 

In  the  type-V  controller  the  starting  resistance  is 
inserted  when  the  first  contact  is  made,  being  cut  out 
when  the  handle  is  moved  to  the  second  position. 
In  the  tj-^pe-W,  a  cam  lifts  from  the  contact  the 
finger  whose  function  is  to  cut  out  the  starting  re- 
sistance, and  thus  leaves  the  resistance  in  circuit 
when  starting  or  when  changing  to  a  higher  or  a 
lower  voltage.  By  means  of  a  dash  pot.  the  return 
of  the  finger  is  delayed  for  a  predetermined  interval 
of  time,  the  speed  of  the  return  being  regulated 
by  means  of  a  screw.  The  checking  medium  is  r\ 
non-freezing  liouid.  If  desired,  the  dash  pot  can 
be  removed  without  disturbing  any  other  portions  of 
the   controller. 

Arc  shields  are  placed  between  all  contacts  which 
carry  the  main  current,  and,  in  addition,  nil  sizes 
above  lo  horsepower  have  a  powerful  magnetic  blow- 
out coil.  In  capacities  to  and  including  to  horse- 
oower  the  resistance,  which  is  of  the  embedded  tvpe. 
is  regularly  mounted  directly  beneath  the  controller. 
In  larger  sizes  it  is  mounted  separately.  The  leads 
arc  conveniently  located  nnd  have  screw  connc'^tors, 


Great  Britain. 

London,  April  g. — An  important  announcement 
has  been  made  in  connection  with  the  relations  be- 
tween the  jMarconi  Wireless  Telegraph  Company  and 
the  government.  The  great  bone  of  contention  be- 
tween the  company  and  the  Postoffice  has  been  th,T,t 
the  latter  will  not  accept  messages  received  by  the 
company  for  inland  transmission  in  the  same  way 
as  is  now  done  for  the  submarine  cable  companies. 
The  reason  for  this  on  the  part  of  the  Postoffice  has 
been  repeatedly  given  in  Parliament,  and  is  that  the 
technical  advisers  to  the  Postoffice  were  not  satisfied 
that  long-distance  wireless  telegraphic  transmissio-i 
was  in  such  a  state  of  perfection  as  to  warrant  the 
Postoffice  taking  messages  in  the  niiinner  desired. 
Negotiations  have  been  constantly  proceeding,  how- 
ever, and  the  public  statement  is  now  made  that 
the  Postoffice  is  read}'  to  conclude  an  agi^eement  with 
the  companj^  presumably  with  this  object  in  view, 
although  the  specific  details  have  not  yet  been  di- 
vulged. But  the  view  of  the  company  is  that  the 
heads  of  the  agreement  in  contemplation  will  give 
the  greatest  satisfaction  to  the  public  generally,  while 
sifeguarding  the  interests  of  the  shareholders. 

Reference  was  made  a  few  weeks  back  to  the  pas- 
ing  of  a  bill  by  a  committee  of  the  House  of  Com- 
mons authorizing  the  Dolter  Surface  Contact  Elec- 
tric Traction  Company  to  construct  a  few  miles  of 
tramways  upon  its  system  in  Torquaj'.  When  the 
bill  was  before  committee  it  was  found  that  the 
company,  in  order  to  gain  the  consent  of  the  local 
authority  to  its  proposals,  had  inserted  a  clause  giv- 
ing special  protection  to  the  corporation  in  respect 
of  possible  damage  to  its  gas  pipes,  etc.,  from  elec- 
troli'tic  action,  and  on  the  strength  of  this  agree- 
ment the  committee  insisted  that  a  similar  clause 
should  be  given  to  the  Torquay  Gas  Company. 
When  the  bill  came  before  the  preliminary  authori- 
ties of  the  House  of  Lords,  however,  it  was  decided 
that  both  clauses  were  practically  unprecedented,  or, 
at  any  rate,  had  been  deleted  from  another  bill  last 
year.  Consequently  both  of  them  have  been  struck 
out  of  the  bill.  Another  matter  which  the  House 
of  Lords  has  interfcicd  with  is  the  agreement  be- 
tween the  Torquay  corporation  and  the  Dolter  Elec- 
tric Traction  Company.  Naturally  to  all  this  the  mu- 
nicipal corporation  strongly  objects,  and  it  is  quite 
possible  that  the  spectacle  may  be  witnessed  of  a  local 
authority  opposing  a  scheme  which  it  has  already  sanc- 
tioned and  supported.  At  any  rate,  it  is  suggested 
that  a  petition  against  the  bill  should  be  filed  in 
order  to  express  the  council's  strong  disapproval  of 
the  action  of  the  House  of  Lords.  This  opinion  of 
the  Torquay  corporation  is  to  be  communicated  to 
the  House  of  Lords,  before  a  committee  of  whose 
b.ouse  the  bill  still  has  to  come. 

The  "electrified"  lines  of  the  Northeastern  Railway 
Company  have  at  last  been  put  into  public  service. 
Only  a  small  portion  of  the  route,  however,  is  nt 
present  in  operation,  but  the  time  taken  for  this 
part  of  the  journey  was  some  25  per  cent,  less  than 
that  under  the  old  steam  regime.  Practically  the 
whole  of  the  track  upon  the  Newcastle  suburban 
lines  has  been  converted,  and  it  is  merely  the  delay 
in  the  completion  of  the  power  house  that  has  been 
responsible  for  the  belated  opening  of  the  lines  to 
the  public. 

The  Wolverhampton  corporation  has  just  received 
parliamentary  powers  at  the  hands  of  a  committee 
of  the  House  of  Commons,  for  the  construction  of 
several  further  miles  of  electric  tramway  upon  the 
Lorain  surface-contact  system.  The  agitation  against 
this  system  which  so  manifested  itself  last  year- 
seems   now  to   have   quite   died   out. 

A  statement  has  been  made  in  the  House  of  Com- 
mons concerning  the  enforcement  of  the  rules  which 
were  drafted  for  the  application  of  electricity  in 
coal  mines  by  a  departmental  committee.  These 
regulations  were  abstracted  in  the  Western  Elec- 
trician. The  government  is  now  of  the  opinion  that 
the  rules  in  question  are  so  numerous  and  compli- 
cated that  some  time  should  be  allowed  for  their 
consideration    by   mine   owners    and    managers. 

The  moderate  members  on  th&  London  Count:/ 
Council  have  raised  the  question  that  the  actual 
receipts  upon  the  London  County  Council  electric 
tramways  have  fallen  short  of  the  estimates  made 
at  the  commencement  of  the  financial  year  in  March. 
1903.  The  council  admits  that  therf;  will  be  a 
possible  shortage  of  some  $300,000  at  the  end  of 
March,  1904,  as  compared  with  the  estimates,  but  the 
matter  is  to  be  dealt  with  again  at  a  later  period. 
The  council  has  decided  to  erect  a  temporary  gen- 
erating station  at  the  works  of  the  City  of  London 
Electric  Lighting  Company  for  the  purpose  of  further 
supplying  electrical  energy  to  its  southern  tram- 
ways. Two  such  temporary  plants  already  exist — 
one  at  Loughborough  and  the  other  at  Greenwich — 
but  they  will  all  be  dismantled  when  the  main  per- 
manent power  station  at  Greenwich  is  completed. 
The  proposal  to  construct  a  tramway  along  the  Vic- 
toria Embankment  has  once  again  been  rejected  by 
the  House  of  Commons. 

The  Goldsmiths'  Comoanv  has  placed  the  sum  of 
$=;.ooo  in  the  hands  of  the  Royal  Society  as  the  nu- 
cleus of  a  radium-research  fund,  with  the  object  of 
^.ssisting  and  stimulating  research  in  this  direction. 
The  Royal  SQciet\'  has  gladly  availed  itself  of  the 
offer.  ■  G. 


New  York. 

New  York,  April  16. — The  highly  obnoxious  "near- 
side" car-stopping  ordinance  was  repealed  this  week. 
Now  that  the  former  state  of  things  is  to  be  re- 
stored, not  a  few  folk  are  coming  forward  to  de- 
fend the  near-side  system,  for  it  is  urged  that  on 
quite  a  number  of  streets,  known  as  fire  streets 
(that  is,  thoroughfares  specially  paved  with  asphalt 
and  along  which  the  fire  apparatus  traverses  the 
city),  it  has  always  been  and  always  will  be  com- 
pulsory for  the  cars  to  stop  on  the  near  side  of 
crossings,    ^veii   when   no  passenger  desires   it. 

The  Pennsylvania  Railroad  Company  is  taking 
steps  to  acquire  all  the  real  estate  on  both  sides  of 
Thirty-second  Street  between  Ninth  and  Tenth  Av- 
enues. This  is  a  considerable  addition  to  its  origi- 
nal plans  for  the  New  York  terminal,  which  will 
occupy  the  whole  of  the  adjacent  block,  but  it  is  not 
stated  precisely  for  what  purpose  the  additional 
property  is  needed.  The  extra  cost  of  this  scheme 
will  be  about  $1,500,000,  the  passenger  station  and 
surroundings  being  already  estimated  to  cost  $10,- 
oco,ooo. 

Mayor  McClellan  is  considering  a  proposal  to 
create  the  office  of  chief  lineman,  the  occupant  of 
which  shall  supervise  the  telegraph  system  of  the 
Police  Department.  The  salary  of  the  office  will 
be  not  less  than  $1,200  and  not  more  than  $1,500 
per   annum. 

It  now  appears  that  an  oversight  of  Lighting  Com- 
missioner Oakley,  by  failing  to  insert  in  the  adver- 
tisements for  lighting  tenders  words  enabling  him 
to  reject  unsatisfactory  bids,  will  oblige  him  to 
accept  the  one  and  only  tender  received  for  the  street 
electric  lighting,  in  spite  of  the  evident  fact  that 
competition  has  been  eliminated  in  this  matter. 

A  third-rail  accident  occurred  on  Tuesday  morn- 
ing. A  workman  at  Bleecker  Street  dropped  his 
chisel  on  the  contact  rail,  with  the  result  that  for  a 
few  moments  there  was  a  short-circuit,  but  luckilv 
the  chisel  soon  fell  to  the  street  below.  On  Thurs- 
day morning  a  horse  fell  into  an  excavation  full 
of  live-power  wires.  It  is  not  known  whether  or 
not  the  animal  experienced  any  shock,  but  the  men 
engaged  in  the  work  of  rescue  acted  in  a  very  gin- 
gerly manner,  and  it  took  four  hours  to  disentangle 
the  beast.  On  Thursday  morning  also  the  axle  of 
a  Brooklyn  Bridge  car  broke,  and  short-circuited  the 
bridge  cables  at  a  busy  time,  resulting  in  the  tying 
up  of  a  portion  of  the  traffic  for  an  hour.  For  some 
reason  not  explained  it  is  noticed  that  whenever 
the  bridge  wires  get  short-circuited  there  is  invari- 
ablv  a  long  delay  in  turning  off  the  current. 

Some  smart  work  was  done  a  few  days  ago  by 
the  local  fire  department  in  extinguishing  a  fire 
which  broke  out  in  the  warerooms  of  the  Carleton- 
Chase  Electric  Company  at  24  Hudson  Street.  The 
conflagration  threatened  to  assume  large  proportions, 
but  in  less  than  an  hour  the  blaze  was  over.  Ai 
another  fire  at  Bergen  Beach  this  week  some  difficulty 
was  found  in  getting  the  engines  to  the  scene,  and 
by  a  lucky  inspiration  they  were  hitched  on  to  a 
couple  of  trolley  cars  and  so  conveyed  at  high  speed 
to   Bergen   Beach. 

There  was  a  heavy  snowstorm  up  state  yesterday, 
which  seriously  impeded  the  street-car  traffic  over  a 
large  area.  At  Buffalo  many  of  the  lines  were  sus- 
pended altogether,  while  at  Svracuse  the  tracks  could 
not  be  cleared  on  account  of  the  snowplows  having 
been  stored  away  for  the  summer  season.  Reports 
of  traffic  delays  come  also  from  Rochester,  Ithaca 
and   Glens  Falls. 

Very  earlv  on  Tuesday  morning  fire  destroyed 
about  30  trolley  cars  in  the  shops  of  the  International 
Railway  Company  at  Cold  Spring,  Buffalo,  the  loss 
being  estimated  at  about  $150,000.  The  cause  of  the 
fire  was  a  car  igniting  while  standing  on  a  switch 
near  the  paint  shop. 

An  interesting  event  on  Wednesday  was  the  trip 
through  the  New  York  subway  made  by  August 
Belmont.  John  B.  McDonald  and  other  officials  of 
the  Interurban  companv  from  One-hundred-and- 
twent3'-fifth  Street  to  City  Hall.  The  improvised 
train  on  which  they  traveled  was  propelled  by  an  oil 
locomotive.  This  is  the  first  time  that  a  train  of 
any  kind  hns  been  through  the  tunnel,  previous 
journeys  of  inspection  having  been  made  on  cars 
moved  by  the  hand  power  of  Italian  workmen. 

On  interesting  outcome  of  the  taking  over  of  tho 
Staten  Island  Ferry  by  the  city  of  New  York  is  a 
scheme  to  elevate  the  car  tracks  at  the  Staten  Island 
end.  Dock  Commissioner  Featherston  is  responsible 
for  the  pronosal.  which  is  necessitated  by  reason  of 
the  larger  ferry  boats  which  will  be  used,  and  the 
carrying  ovt  of  the  project  will  place  the  Staten 
Island  traction  companies  on  an  equal  level  in  more 
senses  than  one. 

The  Electric  Launch  Comnrny  of  Bavonne.  N.  J.. 
is  in  receipt  of  an  order  from  the  L^nited  States 
War  Department  for  120  boats  for  the  Artillery 
Corps  to  be  used  in  placing  submarine  mines.  The 
bopts  will  be  cnoable  of  handling  500-oound  mines. 
At  Trenton,  N.  J.,  on  Thursdav  a  charter  of  in- 
corporation wris  granted  to  the  Indiana  and  Michi- 
gan Electric  Company.  The  capital  is  $2,000,000. 
Another  new  incorporation  is  the  Northern  Electric 
Companv.  with  a  capital  of  $10,000.  the  director^; 
, being  T.  J.  Rvan.  Lulien  Barnes.  Jr..  and  C.  A. 
Schriefer.  all   of  New   York  city.  ,    ~ 

The  $20.coo.ooo  worth  of  notes  of  the  American 
Telephone  and  Teletrraph  Company,  which  were 
bought  bv  Speyer  S-  Co.  of  this  eitv.  and  Lee.  Hig- 
ginson  &  Co.  of  Boston,  were  sold  rapidly.  Thr 
notes  are   for  three  years  ?it  five  per  cent.,   daterl 
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May  I,  1904.  They  were  offered  in  a  limited  amount 
simultaneously  in  London,  Paris,  Berlin,  Frankfort 
and  this  city,  at,  it  is  said,  99  and  interest,  which 
is  equivalent  to  a  5^/a  per  cent,  basis.  The  notes 
are  secured  by  $25,000,000  of  the  company's  four 
per  cent,  bonds,  and  they  are  deHverable  on  May 
loth. 

An  enterprising  firm  of  shoe  retailers  is  now  call- 
ing attention  to  its  stores  in  this  city  by  exhibiting 
small  tubes  of  radium  in  each  of  its  establishments. 
Appended  to  each  tube  is  a  copy  of  a  certificate  from 
Professor  George  B.  Pegram  to  the  effect  that  the 
radium  is  the  genuine  article  imported  from  thi^: 
Curies'  laboratory  at  Paris.  D.  D.  W. 


New  England. 


Boston,  April  16. — The  Massachusetts  railroad 
commissioners  have  been  asked  to  approve  an  issue 
of  $ico,coo  additional  stock  and  $200,000  more  in 
bonds  by  the  Boston  and  Worcester  Street  Railway 
Company  for  the  purpose  of  adding  to  double-track 
facilities  and  rolling  stock.  The  capital  now  issued 
amounts  to  $1,465,000  and  the  bonds  to  $1,250,000. 

At  a  meeting  of  the  directors  of  the  Hoosac  Valley 
Street  Railway  Company  in  North  Adams  last  Sat- 
urday it  was  voted  to  seek  authority  for  an  issue  of 
$100,000  additional  stock  and  $300,000  additional 
bonds,  bringing  the  former  up  to  $500,000  and  the 
latter  up  to  $400,000.  Plans  for  extensive  con- 
struction work  necessitate  the  proposed  increases. 
Colonel  Frank  S.  Richardson,  president  of  the  com- 
pany, resigned  his  office  and  retired  from  the  direc- 
torate on  account  of  pressure  of  other  business  and 
A.  H.  Rice  of  Pittsfield  was  elected  as  his  successor. 
Ezra  D.  Whitaker,  ex-treasurer  of  the  company,  was 
elected  vice-president  to  succeed  Mr.  Rice.  The 
vacancy  in  the  board  of  directors  will  be  filled  later. 

The  Skowhegan  and  Norridgewock  electric  railway 
has  been  sold  at  auction  to  Amos  K.  Butler  for 
$10,500.  The  property  includes  six  miles  of  road  in 
Skowhegan,  Me.,  and  suburbs,  and  it  operates  a  mail 
route  paying  $250  annually.  The  road  was  built  m 
1894  at  a  cost  of  $56,000  and  over  $10,000  has  bee.i 
expended  on  it  since.  A  summer-resort  park  is  in- 
cluded in  the  outfit.  B 


Indiana. 


Indianapolis,  April  18. — Construction  work  was  re- 
sumed by  a  large  force  on  the  Kokomo-Logansport 
division  of  the  Indianapolis  Northern  branch  of  the 
Indiana  Union  Traction  Company's  system.  Much 
of  the  work  on  the  road  that  was  done  last  fall 
must  be  done  over  on  account  of  the  recent  floods. 
One  of  the  biggest  tasks  will  be  the  raising,  straight- 
ening and  replacing  of  the  new  steel  bridge  over 
the  Wabash  River,  which  now  lies  in  the  bottom 
of  the  river.  General  Manager  A.  L.  Drum  an- 
nounces that  he  will  at  once  begin  the  construction 
of  the  company's  lines  connecting  Muncie  with  Al- 
exandria and  Anderson  with  Elwood  and  Frankton. 
The  Anderson-Newcastle  line  will  also  be  built  this 
spring,  and  subsequently  this  line  will  be  extended 
to  Cincinnati.  It  is  highly  probable  that  the  Muncie 
and  Portland  traction  line  will  also  be  built  through" 
to  Celina,  Ohio,  by  way  of  Albany,  Dunkirk,  Red- 
key   and   Portland. 

The  directors  of  the  Muncie,  Hartford  City  and 
Ft.  Wayne  traction  line  will  extend  the  road  to  Ft. 
Wayne  at  once.  The  company  is  having  some 
trouble  with  the  City  Council  at  Bluffton,  because 
the  franchise  offered  provides  for  stopping  of  cars 
at  all  street  crossings.  This  the  company  does  nor 
want  to  do. 

The  Dayton  and  Greenville  Traction  Company,  the 
Union  City  Traction  Company  and  the  Dayton  and 
Muncie  Traction  Company  have  effected  an  agreement 
and  filed  articles  of  merger.  This  arrangement  will 
give  a  direct  line  between  Muncie  and  Dayton,  Ohio. 
The  new  organization  will  be  known  as  the  Dayton 
and  Muncie  Traction  Company,  and  the  service 
through  to  Ohio  will  be  opened  at  once. 

The  survey  of  'the  Oil  Belt  traction  line  from 
Alexandria  to  Hartford  City  was  begun  last  week. 
]t  is  proposed  to  have  this  road  in  operation  by  next 
fall.  This  company  and  the  Indiana  Union  Traction 
Company  each  have  a  franchise  in  East  Washington 
Street,  Alexandria,  and  the  first  to  occupy  it  wilt 
get   the   right-of-way. 

The  power  house  of  the  Indianapolis  and  Cincin- 
nati Traction  Company  at  Rushville  is  rapidly  Hear- 
ing completion.  The  smokestack  that  is  rising  above 
it  will  be  190  feet  high  and  17  feet  in  circumference. 
The  Evansville  and  Princeton  Traction  Company 
has  passed  to  the  full  control  of  the  Heston  interests 
of  Princeton.  This  was  accomplished  by  the  pur- 
chase of  stock  from  the  Evansville  holders.  The 
company  is  rock-ballasting  the  line,  with  a  view  to 
reducing  the  running  time  of  the  38  miles  to  one 
hour  or  less. 

The  through-trip  tickets  from  Indianapolis  to  Day- 
Ion.  Ohio,  now  for  sale,  are  proving  very  popular. 
These  tickets  bear  coupons  that  are  good  on  the  three 
lines — the  Indianapolis  and  Eastern,  the  Richmond 
luterurban    and   the    Dayton    and   Western. 

The  Wabash-Rochester  Traction  Company  'is  ask- 
ing for  20  acres  of  ground  and  the  subscribing  for 
$50,000  of  the  company's  bonds  in  consideration  for 
liie  locating  of  its  power  house.  A  mass  meeting  was 
held  at  Rochester  on  the  15th.  and  efforts  made  to 
raise   the   required   amount. 

The  Town  Board  of  Roanoke  has  contracted  wifh 
the  Ft.  Wayne  and  Southwestern  Traction  Company 
to    light   the    streets    and  'business    houses.     A    sub- 


station will  be  removed  to  Roanoke  and  a  new  depot 
built  in  connection  with  it. 

The  local  electric-lighting  plant  of  Jasper  has  been 
purchased  by  the  Town  Board  for  a  consideration  of 
$7,400.     The  board  will  make  improvements. 

The  Bicknell  City  Council  has  granted  a  franchise 
to  Joseph  H.  Barr  &  Co.  to  erect  and  operate  an 
electric-light,  heat  and  power  plant  in  Bicknell. 

The  City  Light  and  Power  Company  of  Booneville 
has  filed  articles  of  incorporation  for  the  purpose 
of  building  an  electric-light,  heat  and  power  plant 
in  Booneville. 

Taylor  O.  Ballard  has  resigned  as  superintendent 
of  the  Franklin  Electric  Light  Company's  plant  and 
has  been  succeeded  by  P.  F.  Morgan.  The  new 
superintendent  proposes  to  make  necessary  improve- 
ments and  purchase  the  necessary  machinery  to  in- 
sure  satisfactory   service.  F. 


Ohio. 

Cleveland,  April  16. — It  is  said  that  the  attempt 
to  get  a  bill  passed  that  will  allow  the  tracks  of  the 
Miami  and  Erie  Canal  Transportation  Club  to  be 
used  for  steam-railway  purposes  has  been  given  up. 

L.  H.  Henderson  has  been  engaged  in  securing 
rights-of-way  for  the  Ohio  River  and  Western  Rail- 
way Company,  which  is  planning  to  build  a  line  from 
Zanesville  to  Bellaire.  It  is  said  that  the  passenger 
lousiness  will  hr  lunirllpH  with  elprtrir.  cars  and  the 
freight    by    steam-railway    trains. 

The  car  barns  of  the  Canton-Akron  road  at  Mas- 
sillon  collapsed  recently,  and  the  building  is  almost 
a   total   loss. 

Traction  lines  about  Steubenville  are  arranging  a 
schedule  by  which  they  wilh  be  able  to  make  close 
connections,  and  thus  insure  patrons  the  best  possible 
service. 

The  De  Forest  wireless  system  of  telegraphy  was 
put  in  operation  between  Cleveland  and  Buffalo 
Thursday.  The  first  messages  sent  were  exchanged 
between  the  postmasters  of  the  two  cities.  The 
plants  have  been  in  course  of  construction  for  som.e 
time. 

Mass  meetings  are  now  being  held  in  Cleveland 
to  discuss  the  franchise  question.  At  a  meeting  held 
this  week  the  citizens  decided  that  nothing  but  seven 
tickets  for  25  cents,  universal  transfers  and  better 
service  could  be  accepted  in  exchange  for  an  exten- 
sion of  franchises. 

It  is  said  that  the  general  offices  of  the  Cleveland, 
Painesville  and  Ashtabula  electric  road  may  be  moved 
from  Cleveland  to  Painesville,  in  order  that  they 
may  be  nearer  the  seat  of  operations.  Within  a 
short  time  the  arrangements  will  be  made  to  connect 
this  line  with  the  Cleveland,  Painesville  and  East- 
ern, and  through  cars  will  be  run  from  Cleveland 
to   Ashtabula. 

A  bill  has  been  passed  by  the  General  Assembh' 
giving  waterpower  companies  the  right  of  eminent 
domain,  in  furnishing  electricity  generated  by  such 
power. 

The  American  Car  Brake  Company  of  Cleveland 
has  been  incorporated  with  a  capital  stock  of  $50,- 
coo,  by  Theo.  E.  Felt,  L.  J.  Glenn,  Robert  K.  Mickey. 
Adelbert  J.  Robson  and  George  Reese.  A  plant  will 
be  built  within  a  short  time  for  the  manufacture 
of  a  power  brake,  to  take  the  place  of  the  air  brake 
used  on  both  steam  and  electric  cars  at  the  present 
time. 

Back  platforms  may  be  done  away  with  on  the 
new  cars  which  the  Cleveland  Electric  Railway  Com- 
pany has  ordered.  The  room  thus  saved  will  be 
devoted  to  a  smoking  compartment  or  utilized  for 
seats  in  the  regular  way. 

An  arrangement  has  been  completed  by  the  West- 
ern Ohio  Railway  Company  and  the  Dayton  and 
Troy  Traction  Company  by  which  a  through  service 
will  be  inaugurated  between  Lima  and  Dayton.  Each 
road  will  furnish  a  car,  and  two  trips  each  way  will 
be  made  daily. 

The  Lancaster  Traction  Company  of  Lancaster 
will  erect  a  handsome  office  build  on  West  Main 
Street  in  that  city.  The  Scioto  Valley  Traction  Com- 
pany will  use  it  for  offices  and  station  purposes. 

The  Banner  Electric  Company  of  Youngstown  has 
been  incorporated  with  a  capital  stock  of  $100,000 
by  N.  L.  Norris.  Thomas  Carr,  F.  C.  Kirchner, 
C.    S.   Croon  and  0.   W.   Cassady. 

The  Toledo  Northwestern  Railroad  Company  of 
Toledo  has  been  incorporated  with  a  capital  stock 
of  $10,000,  to  build  a  line  from  Toledo  to  Jackson, 
Mich.  C.  W.  Merrill  J.  M.  Ormund,  R.  W.  Barton. 
W.  C.  Gayhart  and  H.  C.  Adams  are  the  incorpo- 
rators. 

An  extension  will  be  built  to  the  power  house  of 
the  Toledo  Railways  and  Light  Company  for  four 
new  boilers  that  are  now  being  built  in  Toledo. 
The  contract  for  the  building  will  be  let  within  a 
short  time. 

The  Conneaut  and  Erie  road  in  Ohio  will  shortly 
be  merged  with  the  company  of  the  same  name  in 
Pennsvlvania.  The  companies  were  both  organized 
to  build  the  line   from   Conneaut  to   Erie.    Pa. 

The  new  turbine  power  plant  of  the  Portsmouth 
Railway  and  Light  Company  at  Portsmouth  has  been 
completed.  Two  turbine  engines  are  now  in  use 
and  another  will  be  added  within  a  short  time. 
"  Manager  F.  O.  Olson  of  the  Sandusky  Southwest- 
ern states  that  the  $1,500,000  bond  issue  has  been 
taken  bv  the  United  States  Investors'  Surety  Com- 
pan}''  of  New  York.  The  system  planned  by  the 
company  will  be  161  miles  in  length  and  will  connect 


Sandusky,  Lima,  Kenton,  Bellefontaine  and  Wapa- 
koneta. 

Not  much  has  been  said  of  late  in  1  egard  to  the 
state  franchise-commission  bill,  but  it  will  doubtless 
have  considerable  opposition  when  it  comes  up. 
Some  changes  may  be  made  in  it  that  will  make  it 
more  suitable  to  the  public  in  general.  -Outside  of 
the  large  cities,  no  serious  objections  seem  to  have 
been  made  to  it,  but  city  officials  desire  to  have 
matters  completely  in  their  own  hands. 

It  is  now  thought  that  the  National  Carbon  Com- 
pany of  Cleveland  may  erect  a  plant  in  Chicago  for 
the  manufacture  of  a  specialty.  A  meeting  will  be 
held  soon  to  take  action  on  the  preferred  dividend, 
when  this  matter  may  also  receive  further  attention. 

A  bill  has  been  introduced  in  the  General  Assembly 
making  is  possible  for  municipalities  to  build  and 
operate  street  railways  operated  by  any  power  except 
steam.  The  bill  enumerates  the  powers  that  a  mu- 
nicipality may  exercise  in  the  matter.  Should  it 
pass,  they  will  be  able  to  transact  any  business  that 
a  corporation  now  does.  O.  M.  C. 


Michigan. 

Detroit,  April  16. — A.  B.  du  Pont  has  returned 
to  Detroit  and  was  banqueted  here  Saturday  night. 
He  denies  the  statement  that  he  lost  his  position 
as  manager  of  the  St.  Louis  street-car  lines  on  ac- 
count of  labor  trouble.  The  reason  of  his  leaving, 
he  says,  was  that  his  friends  sold  out  their  interests. 

A  judgment  has  just  been  awarded  the  Seidler- 
Miner  Company  of  Detroit  against  the  village  of 
Trenton  in  the  Circuit  Court  for  $3,000  for  work 
done  for  the  village  in  connection  with  the  new 
municipal  lighting  plant.  The  court  will  probably 
be  asked  to  spread  the  amount  of  the  judgment  on 
the    tax-roll. 

The  proposed  interurban  railway  between  Jackson 
and  Toledo  seems  to  be  in  fair  way  for  construction. 
Nearly  all  right-of-way  has  been  purchased.  All 
the  village  franchises  have  been  secured,  and  nearly 
all  of  the  township  franchises.  The  survey  has  been 
commenced. 

The  Bay  City  council  is  considering  a  plan  for 
throwing  over  the  proposition  to  bond  the  city  for 
$50,000  for  a  municipal  lighting  system.  It  was 
voted  recently,  by  a  small  majority,  to  bond  the  city 
for    this    amount. 

The  Lansing  and  St.  Johns  railway,  which  has 
been  operated  as  a  steam  road,  has  just  been 
equipped  with  electric  power.  B,  J.  Arnold's  single- 
phase  traction  system  was  not,  however,  adopted,  as 
was  originally  intended,  as  the  experimental  motors, 
it  will  be  remembered,  were  recently  destroyed  by 
fire.     Mr.   Arnold's   invention   may  be   applied   later. 

The  stack  at  the  Escanaba  Street  Railway  Com- 
pany's power  house  was  wrecked  by  a  severe  rain- 
storm this  week,  which  caused  the  suspension  of 
street-car  service  and  also  all  other  lines  of  business 
which   were   supplied   with  power  by  this   company. 

C.  G.  W.' 


Northwestern  States. 

Minneapolis,  April  15. — The  council  of  Duluth. 
Minn.,  is  formally  on  record  as  favoring  a  municipal 
electric-lighting  plant  to  furnish  city  and  commercial 
lighting. 

Henning,  Minn.,  is  considering  the  advisability  -of 
installing  a  plant  for  lighting  the  streets  of  the  city. 

The  council  of  Albert  Lea,  Minn.,  will  consider  the 
cost  of  installing  an  electric-lighting  plant  by  the 
city. 

The  Citizens'  Railway  and  Light  Company  and  the 
Davenport  and  Suburban  Company  have-  accepted 
the  franchises  recently  granted  them  at  Muscatine, 
Iowa. 

The  Berry  interests  were  voted  a  franchise  at 
Iowa  City,  Iowa,  for  the  interurban  line  from  Dav- 
enport. 

L.  A.  Tinnes  will  put  in  an  electric-light  plant  at 
Bird    Island.    Minn. 

Bids  will  be  received  by  the  city  clerk  at  Rochester, 
Minn.,  for  electric  apparatus  and  wire  for  the  light- 
ing plant.  R. 

Rocky  Mountain  States. 

Salt  Lake  City,  Utah,  April  14. — The  establish- 
ment of  a  plant  and  the  construction  of  a  tunnel  at 
the  Ox  Bow  in  the  Snake  River,  appears  now  to  be 
a  matter  of  early  consummation.  The  financing  of 
the  deal  was  the  work  of  C.  M.  Mullen  of  Baker 
City,  although  ex-Governor  Hunt  of  Idaho  has  been 
named   as   the   president   of   the   corporation. 

Work  on  the  Harriman-Reno  electric  road  is  to 
be  commenced  within  a  few  weeks,  according  to  :• 
recent  statement  made  by  the  management.  Th-? 
leading  promoter  of  the  proposed  system  is  S.  W. 
Griffith   of   Fresno,    Cal. 

A  local  branch  of  the  Amalgamated  Association 
of  Street  and  Electric  Railway  Employes  has  been 
established  at  Salt  Lake  Cit\-  with  a  large  member- 
ship. The  L'tah  Light  and  Railway  C'^mpany's  man- 
ager, however,  expresses  the  determination  of  the 
company  to  continue  to  employ  non-union  men. 

The  Ogden  Rapid  Transit  Compam-.-  of  Ogden. 
LHah.  has  received  a  large  consignment  of  rails,  with 
which  it  will   repair  and   extend   its   systenir 

The  Independent  Telephone  Company  at  Salt  Lake 
Citv.  LTtah.  will  be  readv  to  commence  operation- 
within  a  few  days,  all  the  preliminary  work  in  the 
way  of  laying  cables,   etc..   having  been   completed. 

G. 
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Pacific  Slope. 

San  Francisco,  April  15. — The  supply  and  repair 
departments  of  the  San  Francisco  Gas  and  Electric 
Company  have  been  removed  from  the  company's 
building  in  Post  Street  to  its  new  building  at  Filth 
and  Tehama  Streets.  The  meter-testing  depart- 
ment under  Chief  Finley  is  fitted  with  the  latest 
appliances. 

The"  Arndt-Richmond  Electrical  Works  company 
has  been  dissolved,  Lester  C.  Richmond  retiring. 
Paul  E.  Amdt  will  continue  the  business  at  the 
present  place,  317-319  Mission  Street,  Sau  Fran- 
cisco, under  the  name  of  Amdt  Electrical  Works. 

H.  A.  Woods,  formerly  superintendent  of  the 
Independent  Electric  Light  and  Power  Company.. 
has  returned  from  a  business  trip  to  Los  Angeles. 

A  new  gas  and  electric-light  plant  is  being 
planned  for  Santa  Barbara,  for  which  $50,000  has 
been  subscribed.  Within  the  next  week  the  pro- 
moters expect  to  have  $200,000,  the  amount  neces- 
sary with  which  to  begin  the  work.  The  City 
Council  will  be  asked  to  grant  a  franchise  to  the 
new  company. 

The  electric  plant  of  the  Humboldt  Transit  Com- 
pany is  to  be  located  on  the  west  water  front  ot 
Eureka.  Plans  are  now  being  perfected  by  the 
company's  consulting  engineer  in  San  Francisco 
for  a  1,000-horsepower  plant.  It  is  the  intention 
to  sell  power. 

John  C.  Limegrover,  electrical  engineer,  has  re- 
signed a  position  at  the  new  Tule  River  power  plant 
to  accept  a  position  with  the  California  Electrical 
Works,  San  Francisco. 

Among  the  visitors  Jn  San  Francisco  last  week 
were  J.  Cross,  builder  of  the  Napa  and  Suisun 
electric  road,  and  M.  Eckart,  electrician  of  the 
Oroville  Dredger   Company.  A. 


Texas  and  Mexico. 

Austin,  Texas,  April  14. — The  City  Council  of 
Bryan,  Texas,  has  granted  a  franchise  to  H.  B. 
Dorsey  of  that  place  for  the  erection  and  operation 
of  an   electric-light  and  power   plant. 

Two  applications  for  franchises  to  establish  an 
electric-light  plant  and  a  waterworks  system  at  Sour 
Lake,  Texas,  are  pending  before  the  City  Council. 
One  application  is  by  Sloan,  Maxwell  &  McVeigh 
of  Sour  Lake,  and  the  other  is  by  Mrs.  C.  W.  Allen 
of   Houston. 

The  Southern  Pacific  Railroad  Company  will  in- 
stall an  electric  power  plant  at  El  Paso,  Texas,  for 
the  operation  of  the  machinery  of  its  railroad  shops. 

The  formal  inauguration  of  the  new  street-railway 
system  at  Tulancingo,  Mexico,  was  made  the  occa- 
sion of  a  popular  celebration  on  the  part  of  the  citi- 
zens of  the  town. 

The  Luz  de  Borda  Mining  Company  is  preparing 
to  install  an  electric  power  plant  at  its  mines  in  the 
Maravatio    district,    state   of    Michoacan. 

The  Almolpya  Mining  Company  is  asking  for  bids 
for  the  erection  of  a  150-horsepower  electric  power 
plant  to  be  built  at  Dorado  Station,  on  the  line  of 
the  Mexican  Central  railroad  in  the  state  of  Chihua- 
hua, Mexico.     D.  W.   Shanks  is  general  manager. 

It  is  stated  the  deal  for  the  purchase  of  the  street- 
railway  system  in  the  cit\'  of  Hermosillo,  Mexico, 
by  an  -AJnerican  syndicate  is  about  closed.  The 
proposed  consideration  is  about  $800,000  gold.  It  is 
the  plan  of  the  prospective  purchasers  to  convert 
the  present  horse-car  lines  into  electric  transit  lines. 
Important  extensions  of  the  existing  system  will 
also  be  made.  Rafael  Izabel  of  Hermosillo  is  in- 
terested. 

The  new  electric-light  plant  at  Tapatitlan,  Mex- 
ico, has  been  formally  inaugurated. 

The  Mexican  government  has  grani  ed  to  Fran- 
cisco Garza  Trevino  of  Monterey  a  concession  for 
the  establishment  and  operation  of  a  large  power 
platit  to  be  located  on  the  Rarhos  River  in  the 
Cadereita  district,  .state  of  Nuevo  Leon,  Mexico. 
'  F.  J.  Marley.  representing  an  American  syndicate, 
has  made  application  to  the  Mexican  government 
for  a  concession  to  establish  an  electric  power  plant 
in  the  state  of  Chiapas.  It  is  proposed  to  furnish 
power  and  lights  for  the  city  of  San  Cristobal  and 
neighboring  towns. 

It  is  stated  that  there  is  at  present  in  use  in  the 
City  of  Mexico  electric  power  to  the  amount  of  14,- 
000  horsepower. 

The  United  Mining  and  Milling  Company  is 
preparing  to  erect  an  electric  power  plant  on  the 
Maconi  River  at  Maconi,  state  of  Queretaro.  Mex- 
ico, for  the  purpose  of  affording  power  for  its 
mining  machinery, 

A  consolidation  has  been  effected  of  the  prop- 
erties of  the  Industrial  Transportation  Company  and 
the  Street  Railway  Company  of  San  Juan  Bautista. 
Mexico.  The  name  of  the  merged  concern  is  Trans- 
portes  de  Tabasco,  and  it  has  a  capital  stock  of 
$400,000.  It  is  stated  that  important  improvements 
and  extensions  of  the  consolidated  street-railwav 
system  will  be  made. 

The  Sherman  Light  and  Power  Company  has 
been  organized  at  Sherman,  Texas,  with  a  capital 
stock  of  $100,000,  for  the  purpose  of  establishing 
an  electric-light  and  power  plant.  The  incorpo- 
rators are  headed  by  J.  Lobit  of  Galveston. 

The  San  Antonio  Traction  Company  of  San 
Antonio.  Texas,  is  oreparing  to  build  its  West  End 
electric  line.  It  will  make  other  important  improve- 
ments. 

Governor  Pimentel  of  the  state  of  Oaxaca,  Mex- 
ico,   has    purchased    a    complete    electric-light    and 


power  plant,  which  he  has  donated  to  the  town  of 
Tlaxiaco  in  that  state. 

Lie  Munecas  y  Zimavilla  has  obtained  a  fran- 
chise from  the  City  Council  of  Campeche,  Mexico, 
for  the  establishment  of  an  electric-light  and  power 
plant   there. 

The  waterfall  of  El  Salto  de  Santa  Ana,  situated 
in  the  district  of  Lagos,  Mexico,  is  to  be  utilized 
for  motive  power  and  irrigation  purposes.  Jeie 
Rubio  of  Lagos  is  interested  in  the  project. 

George  B.  Hyde  of  Silao,  Mexico,  has  applied  to 
the  Mexican  government  for  a  concession  to  con- 
struct and  operate  three  different  electric-power 
plants  in  the  state  of  Puebla,  Mexico. 

It  is  announced  that  arrangements  have  been  made 
by  which  the  mines  of  the  district  of  El  Oro,  Mexico, 
will  be  supplied  with  power  from  the  great  electric 
generating  plant  that  is  now  being  constructed  at 
Necaxa  by  the  Mexican  Light  and  Power  Company. 
F.  S.  Pearson  of  Ne\v  York,  president  of  the  com- 
pany, is  in  Necaxa.  He  said  the  dam  just  begun 
will  be  the  highest  in  the  world  with  one  exception. 
The  wires,  insulators  and  latticed-tower  iron  poles 
have  all  been  ordered,  and  they  will  soon  be  upon 
the  ground.  The  company  has  just  secured  the  ma- 
terial for  a  railroad  which  will  be  41  kilometers 
long,  for  use  in  construction  work.  H. 


PERSONAL. 


J.  F.  Lawless  has  resigned  as  manager  of  the  San 
Francisco  Gas  and  Electric  Company  of  San  Fran- 
cisco,  Cal. 

F.  V.  T.  Lee  has  been  made  manager  of  the  Pa- 
cific Coast  branch  oftice  of  the  Fort  Waj-ne  Electric 
Works   at   San   Francisco. 

Lord  Kelvin  was  recently  nominated  chancellor  of 
Glasgow  LTniversity  by  Sir  John  Ure  Primrose,  Lord 
Provost  of  Glasgow.  In  the  absence  of  any  other 
nomination  Lord  Kelvin  was  unanimously  elected. 

John  P.  Moore  of  Columbus,  Ga.,  until  recently 
with  the  General  Electric  Company  at  Schenectady, 
N.  Y.,  has  accepted  a  position  as  electrical  engineer 
for  a  mining  company  in  the  state  of  Durango, 
Mexico. 

C.  E.  Senger  has  icceived  an  appointment  to  the 
position  of  assistant  superintendent  for  the  California 
Gas'  and  Electric  Company  of  San  Francisco.  He 
will  be  engaged  in  various  field  operations  for  that 
company. 

W.  H.  Fitzhugh,  superintendent  of  the  municipal 
electric-lighting  plant  at  Bay  City.  Mich.,  has  been 
appointed  electrical  inspector  under  the  ordinance 
governing  electrical  construction,  recently  adopted 
in  that  city. 

Raymond  Wells  of  Schuylerville,  N.  V.,  was  ac- 
cidentally killed  recently  at  Speyer  Falls.  He  was 
a  civil  engineer  employed  by  the  Hudson  River 
Power  Company,  and  while  making  measurements 
his  steel  rod  came  in  contact  with  an  electric  wire 
and  he  is  said  to  have  sustained  a  shock  of  30.000 
volts,    dying    seven    hours    afterward. 

B.  S.  Hanchett  has  been  made  general  manager 
of  the  Grand  Rapids  Street  Railway  Company.  He 
has  continuously  served  this  company  for  20  years, 
commencing  as  an  office  boy  when  he  was  14  years 
old.  Mr.  Hanchett  succeeds  to  the  position  held  by- 
G.  S.  Johnson,  whose  death  occurred  on  Januarj'  31st. 

Henrj'  Rustin,  chief  electrical  and  mechanical  engi- 
neer of  the  Louisiana  Purchase  Exposition,  has  ten- 
dered his  resignation,  owing  to  continued  poor  health. 
Mr.  Rustin's  health  was  impaired  by  the  strain  of 
his  work  and  he  was  forced  to  withdraw  from  active 
duty,  his  work  being  taken  up  last  November  by  Mr. 
E.  B.  Ellicott  of  Chicago,  who  has  since  continued 
to  fill  the  position. 

ifr.  R.  G.  Arnold,  secretar>-  and  treasurer  of  the 
Arnold  Electric  Power  Station  Company  of  Chicago, 
was  married  on  April  5th  to  Miss  Hazel  McLane, 
daughter  of  Mr.  George  A.  McLane  of  New  York 
city.  After  a  short  trip  in  the  East  Mr.  and  Mrs. 
Arnold  are  to  return  to  Chicago  and  for  the  sum- 
mer will  take  up  their  residence  in  Lake  Bluff. 
Mr.  Arnold  has  for  several  years  been  connected 
with  the  Arnold  company,  of  which  his  brother. 
Mr.  Bion  J.  Arnold,  is  president,  and  has  formed  n 
wide  acquaintance  among  the  electrical  and  mechan- 
ical interests  of  the  East  and  Middle  West.  Many 
friends  will  extend  to  him  their  heartiest  congratu- 
lations on  the  occasion  of  his  marriage. 


ELECTRIC  LIGHTING. 

It  is  proposed  to  construct  a  municipal  electric- 
light  plant   at    Central    Cit>',   Ky. 

The  Gainesville  Telephone  Company  contemplates 
installing  an  electric-light  plant  at  Cookeville,  Tenn. 

H.  O.  McMair  of  Citronelle,  Ala.,  is  interested  in 
a  movement  to  establish  an  electric-light  plant  in 
Citronelle. 

The  city  of  Doniphan,  Mo.,  has  granted  a  fran- 
chise for  the  construction  and  operation  of  an  elec- 
tric-light plant  in  the  city. 

C.  H.  Wilkins  of  Deadwood.  S.  D..  an  electrical 
engineer,  has  been  canvassing  the  town  of  Belle 
Fonrche,    S.    D.,    relative    to    the    organization    of    a 


company  for  building  an  electric-lighting,  heating 
and  power  plant.  Plans  have  been  drawn  for  the 
building  of  a  plant  to  cost  $8,000. 

The  City  Council  of  Wilton,  Iowa,  has  called  a 
special  election  for  May  2d  to  vote  on  issuing  addi- 
tional bonds  for  improving  the  electric-light  plant. 

The  Union  Light  and  Power  Company  of  El  Reno, 
Okla.,  has  been  incorporated  witli  a  capital  of  $250  - 
000  by  H.  T.  Smith,  R.  S.  Trulock  and  E.  E.  Blake. 

Robert  Wilson,  wlio  purchased  the  Potomac  (III.) 
electric-light  plant,  will  extend  the  system  to  Hen- 
ning.  111.,  where  he  w^ill  light  the  streets  and  business 

houses. 

The  electric-light  plant  at  Haley,  Idaho,  has  been 
sold  to  the  Idaho  Electric  Supply  Companj',  of  which 
Mr.  Leo  Cramer  is  president.  The  new  management 
may  install  new  machinery. 

The  plans  for  the  new  municipal  electric-light 
plant  at  Hannibal,  Mo.,  which  is  to  cost  $100,000, 
have  been  drawn.  The  plant  will  be  located  at  the 
corner  of  Front  and  Center  Streets. 

A  proposition  to  purchase  the  municipal  electric- 
light  plant  at  Ocala,  Fla.,  has  been  made  to  the  Cir*.' 
Council  by  W.  N.  Camp.  Mr.  Camp  proposes  t'; 
develop  a  waterpower  near  the  cit>'  which  is  capable 
of  producing  r.ooo  horsepower. 

Detailed  information  on  the  subject  of  electric 
lighting  at  Punta  Arenas,  on  the  Strait  of  Magellan, 
Chile,  South  America,  can  be  obtained  from  the 
Chilean  legation,  Queen's  Gate  Terrace,  29,  London. 
S.  W.     Bids  will  be  received  until  June  28,  IQ04. 


ELECTRIC  RAILWAYS. 

The  Fiscal  Court  of  Henr}^  County,  Ky.,  and  the 
Newcastle  City  Council  will  sell  an  electric-railway 
franchise  on  April  26th.  The  applicant  is  the  same 
company  that  is  now  putting  in  an  electric-light  and 
ice  plant  at  Eminence.  It  is  proposed  to  connect 
the  two  towns,  and  probably  extend  the  line  to  th^ 
Kentucky  River  or  possibly  to  the  Ohio  at  Carroll- 
ton. 

Mayor  H.  L.  Ponder  and  S.  C.  Dowell  of  Walnut 
Ridge,  Ark.,  were  in  St.  Louis  recently  to  complete 
arrangements  for  the  organization  of  the  Hoxie  ami 
Walnut  Ridge  Electric  Light,  Power  and  Transit 
Company.  The  company  is  capital  ized  at  $65,000, 
and  its  primar>^  purpose  is  the  installation  of  an 
electric  railway  between  Hoxie  and  Walnut  Ridge. 
These  towns  are  connected  now  by  a  mule-car  line. 

The  fourth  annual  report  of  the  St.  Louis  Tran- 
sit Company  shows  an  increase  in  earnings  of  over 
$200,000.  There  is  still  a  deficit,  but  the  figures 
show  it  to  have  been  reduced  that  amount.  The 
St.  Louis  Transit  Company  leases  the  United  Rail- 
way Company.  The  earnings  for  1903  were  $7,295,- 
847;  operating  expenses  and  taxes,  $4,513,514;  in- 
terest and  rental,  $2,845,119.  The  total  mileage  was 
32,535,626,  and  the  number  of  passengers  carried, 
including    those    from    transfers,    was    210,238,108. 

At  a  recent  meeting  a  majority  of  the  City  Council 
of  Springfield,  111.,  refused  to  permit  a  reconsidera- 
tion of  the  action  of  that  body  in  voting  to  give  the 
Illinois  Central  Traction  Company  a  perpetual  fran- 
chise, and  thus  prevented  the  consideration  of  any 
of  the  amendments  required  to  protect  properly  the 
inter£sts  of  .the  city.  The  nine  aldermen  who  voted 
away  invaluable  privileges  for  all  time  to  come  stood 
together  again  in  resisting  the  attempt  to  perfect 
the  ordinance  and  in  making  its  enactment  final,  so 
far  as  the  council  is  concerned.  The  mayor,  how- 
ever, at  this  time  has  not  signed  the  ordinance. 

Interurban  interchangeable  mileage  will  be  dis- 
cussed by  members  of  the  Ohio  Interurban  Railway 
Association  at  a  meeting  to  be  held  at  the  Hollenden 
Hotel,  Cleveland,  on  April  28th.  It  is  planned  to 
sell  a  coupon  book  containing  $12  worth  of  coupons 
for  $10.  One  coupon  \vill  be  taken  off  for  each  mile 
of  travel.  In  this  way  the  reduction  will  be  made 
from  the  regular  rates.  The  plan  will  be  discussed 
from  every  standpoint  at  this  meeting.  W.  H.  Ab- 
bott will  probably  discuss  turbines  for  power  sta- 
tions also,  and  some  other  important  matters  will 
be    brought    up. 


SOCIETIES  AND  SCHOOLS. 

The  conference  committee  having  in  hand  matters 
concerning  the  Union  Engineering  Building  in  New 
York  has  selected  six  well-known  firms  of  architects 
who  will  join  in  a  limited  competition  for  the  plans 
of  the  building.  In  addition,  there  will  be  an  open 
competition,  in  which  leading  competitors  will  be 
compensated  by  four  prizes.  The  six  firms  in  the 
limited  competition  will  be  paid  for  their  plans. 
This  method,  it  is  believed,  will  give  the  committee 
a  wide  range  of  desirable  designs.  Gano  S.  Dunn 
is  representing  the  American  Institute  of  Electrical 
Engineers  on  the  conference  committee  during  the 
absence  of  Dr.  S.  S.  Wheeler,  who  is  in  Europe 
The  committee  has  secured  the  ser\'ice  of  Professor 
W.  R.  Ware  to  act  as  its  professional  adviser  in  the 
matter  of  architectural  competition. 

In  recognition  of  the  services  of  the  late  Dean 
J.  B.  Johnson  of  the  College  of  Engineering  of  the 
LTniversity  of  Wisconsin,  the  engineering  building 
has  been  named  Johnson  Hall.  The  building  stands 
as  perhaps  one  of  the  best  proofs  of  Dean  Johnson's 
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work  at  the  university  and  it  was  through  a  move- 
ment originated  in  the  student  body  that  his  memory 
has  been  thus  honored.  A  fund  was  also  raised  with 
which  a  handsome  oil  painting  of  the  dean  was  made 
and  also  a  memorial  tablet,  both  01  which  now 
decorate  the  reading  room. 

The  annual  meeting  of  the  American  Institute  of 
Electrical  Engineers,  at  which  the  election  of  officers 
will  take  place,  will  be  held  in  New  York  city  on 
May  17th  and  iSth. 

The  American  Society  of  Civil  F.ngineers  an- 
nounces that  it  has  completed  a  real-estate  purchase 
which  will  make  possible  the  enlargement  of  its 
clubhouse   in   New   York   city. 

The  programm.e  for  the  twenty-seventh  conven- 
tion of  the  National  Electric  Light  Association  is 
rapidly  taking  definite  shape.  Papers  and  reports 
by  the  following-named  gentlemen  are  already  in 
i;ress :  Charles  H.  Williams,  E.  F.  McCabe,  W. 
H.  Atkins,  LaRue  Vredenburgh,  Arthur  Williams. 
W.  F.  White,  Francis  Hodgkinson.  Robert  Howes, 
J.  D.  Andrew,  W.  F.  Wells  and  W.  H.  Cole.  Et 
has  been  decided  to  hold  the  meeting  for  four  days^ 
the  last  day  to  be  reserved  largely  for  entertaining 
and  sightseeing  in  Boston  and  vicinity,  full  partic- 
ulars of  which  will  be  announced  very  soon.  The 
New  England  Passenger  Association  and  the  Trunk 
Line  Association  have  granted  the  rate  of  a  fare 
and  a  third  from  points  in  their  territory  to  Boston 
for  delegates  and  friends  attending  the  convention. 
Advice  will  be  sent  you  as  soon  as  action  is  taken 
by    the   other   passenger    associations. 
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pocket  ready  for  reference  in  following  the  progress 
of  the  war.     A  copy  may  be  had  upon  application. 


PUBLICATIONS.    ^ 


A  steam-turbine  catalogue  just  issued  by  the  West- 
inghouse  Machine  Company  of  East  Pittsburg,  Pa., 
is  full  of  interesting  and  instructive  things  about  this 
both  ancient  and  modern  form  of  prime  mover.  A 
brief  history  of  the  development  of  the  Westinghouse- 
Parsons  steam  turbine  is  at  first  given,  followed  by 
the  principles  and  methods  of  construction  of  the 
modern  turbine.  The  catalogue  is  handsomely  illus- 
trated, an  especially  fine  picture  representing  a  600- 
horsepower  turbine-generator  installed  for  the  Jo]in- 
slon  Harvester  Manufacturing  Company  in  Batavia, 
N.  Y.  Data  and  results  of  tests  on  13  different  tur- 
bines of  various  capacities  are  contained  in  the  con- 
cluding pages  of  the  book. 

A  mailing  card  of  unique  design  is  being  sent  out 
by  the  Central  Electric  Company  of  Chicago.  The 
card  contains  a  map  of  a  part  of  Europe  and  Asia 
showing  the  route  of  the  Trans-Siberian  railroad, 
Japan  also  being  shown  and  the  scene  of  the  present 
war.  Russia's  and  Japan's  navies  are  compared  in 
two  tabulated  lists  ;  lists  are  also  given  of  the  avail- 
able military  forces  of  each,  Russia's  troops  now  in 
the  Far  East  and  important  distances.  A  large  map 
of  the  seat  of  the  war  is  given  on  another  side  of 
the  card,  showing  all  the  cities  and  railways.  The 
card  is  instructive  and  adapted  to  be  carried  in  the 


TRADE  NEWS. 


Cuthbert  &  Black,  electrical  engineers  of  Chicago, 
have  removed  to  rooms  in  the  Central  Union  Block, 
271-285   East  Madison   Street. 

J.  H.  Parker,  F.  M.  Schweers  and  A.  Raedlerin 
of  Chicago  have  incorporated  as  the  Greer  Electric 
Company   and   will   deal   in  electrical   instruments. 

Sargent  &  Lundy  of  Chicago,  the  well-known  con- 
sulting engineers,  will  occupy  their  new  quarters  on 
the  seventeenth  floor  of  the  Railway  Exchange,  Jack- 
son Street  and  Michigan  Avenue,  about  May   ist. 

The  American  Electrical  Machine  Company  of 
New  York  city,  organized  by  E,  M.  Waring  and 
C.  M.  Francis  of  Brooklyn  and  L.  Mancher  of 
New  York,  has  been  incorporated  with  capital  of 
$50,000. 

The  place  of  business  of  James  S.  Barron  &  Co., 
corner  of  tranklin  Street  and  West  Broadway,  New 
York  city,  was  totally  destroyed  by  fire  on  April  8th. 
With  characteristic  enterprise  the  firm  made  immedi- 
ate arrangements  to  resume  business. 

Among  recent  new  Illino"^is  incorporations  is  the 
Magnetic  Flasher  Electric  Company  of  Chicago,  in- 
corporated by  A.  G.  Dicus,  J.  H.  Minges  and  Frank 
Kraemer.  The  company  has  a  capital  of  $50,000  and 
proposes  to  manufacture  electric-Hght  flashers  and 
electrical    supplies. 

The  Reliable  Electric  Company,  212  West  Clinch 
Avenue,  is  a  new  Knoxville  (Tenn.)  industry.  The 
members  composing  the  firm  are  J.  C.  Kimball  and 
Samuel  Levy.  Both  are  well  known,  having  devoted 
considerable  time  to  the  electrical  business.  They 
propose   doing  all   kinds   of  electrical   work. 

The  Nernst  Lamp  Company  has  recently  removed 
its  Boston  office  from  131  State  Street,  to  No.  50T 
Atlantic  Avenue.  The  office  will,  as  heretofore,  be 
,in  charge  of  George  C.  Ewing  as  district  manager, 
and  will  carry  a  complete  stock  of  Nernst  lamps  and 
supplies,  insuring  prompt  service  to  customers.  " 

Rumors  of  a  trade  agreement  between  the  West- 
inghouse  Electric  and  Manufacturing  Company  and 
the  Siemens-Schuckert  Works  Company  are  again 
afloat  in  Berlin.  It  is  said  that  an  agreement  be- 
tween the  American  and  German  companies  would 
complete  the  scheme  for  an  interchange  of  inventions, 
patents   and   experience. 

The  New  York  Herald  of  April  i6th  says:  "Deputy 
Sheriff'  Porges  received  an  execution  yesterday  against 
Thompson,  Son  &  Co.,  a  corporation,  dealers  in  elec- 
trical machinery,  at  114  Liberty  Street,  for  $3,140, 
in  favor  of  Henry  Schroeder  on  two  notes  payable  on 
demand,  payment  of  which  was  demanded  on  August 
2ist  last  and  not  paid.  Mr.  Schroeder  was  formerly 
treasurer  of  the  corporation.  John  H.  Thompson, 
Jr.,    the   president,    was    served    with    the    summons. 
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The  company  was  incorporated  in  February,  igoi, 
with  a  capital  stock  of  $100,000,  and  has  a  workshop 
in  Brooklyn." 

The  Canadian  Engineering  Company,  with  a  cap- 
ital stock  of  $10,000,  has  been  granted  a  charter  to 
form  a  company  to  numufacture  engines,  boilers  and 
electrical  machinery.  The  office  will  be  in  Mon- 
treal. The  incorporators  are  William  Flenderscn 
George  Clark,  W.  E.  Mitchell,  W.  E.  McAllisLer 
and  George  A.  Bovin,  all  of  the  city  of  Montreal. 

A  deal  whereby  the  Taylor  Signal  Company  of 
Buffalo,  N.  Y.,  and  the  Pneumatic  Signal  Company 
of  Rochester  are  to  be  merged  into  one  firm,  to  be 
known  as  the  General  Railway  Signal  Company,  is 
said  to  have  been  completed,  and  the  men  back  of 
the  project  hope  to  have  the  new  concern  in  opera- 
tion within  60  days.  The  company  is  capitalized  at 
$5,000,000. 

Platinum  and  its  allied  metals,  which  depend 
almost  entirely  ui>on  the  Ural  Mountains  for  their 
crude  supply,  have  already  felt  very  decided  results 
of  the  Russian-Japanese  war,  owing  to  heavy  with- 
drawals of  forces  from  this  mountain  district  by  the 
Russian  government,  the  effect  of  which  has  natur- 
ally caused  an  advance  in  current  rates.  For  some 
time  there  has  been  an  increasing  demand  for  plati- 
num and  its  alloys  in  the  electrical  and  chemical 
fields,  which  is  constantly  being  supplemented  by 
the  increasing  use  of  gas  engines,  automobiles  and 
various  new  electrical  appliances  having  platinum 
contacts  and  attachments.  In  consequence  of  its  lim- 
ited supply  and  increased  demand  it  is  probable  that 
prices  will  be  advanced. 


BUSINESS. 


The  valve  equipment  illustrated  and  described  r.n 
page  292  in  the  Western  Electrician  of  April  gth 
was  developed  by  the  Coffin  Valve  Company  of  Bos- 
ton and  the  Northern  Electrical  Manufacturing  Com- 
pany of  Madison,  Wis.,  and  both  companies  are  to 
be  credited  with  its  design. 

Secretary  E.  L.  Goldschmidt  of  the  Northern  Wire 
and  Cable  Company,  Milwaukee,  reports  his  company 
as  progressing  favorably.  This  institution  is  devot- 
ing itself  to  the  manufacture  of  magnet  wire,  and 
feels  that  it  should  receive  a  liberal  patronage  from 
western  electrical  manufacturers  interested  in  quick 
deliveries  from  stock  near  at  hand, 

The  V.  R.  Lansingh  Company  of  Chicago,  western 
distributor  for  the  product  of  the  Holophane  Glass 
Company  and  the  Illuminating  Appliance  Company, 
announces  that  it  has  just  received  the  entire  contract 
for  lighting  the  Singer  Manufacturing  Company's 
booth  in  the  Manufactures  Building  at  the  St.  Louis 
Exposition.  This  booth  is  a  large  and  ornamental 
one,  and  the  Holophane  system  of  lighting  w?s 
adopted  after  exhaustive  tests.  So  satisfied  was  the 
Singer  company  with  these  tests  that  it  also  gave  an 
order  for  equipping  its  Sixth  Street  store  in  St. 
Louis  in  a  similar  manner. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


756,813.  Long-distance  Telephone  System.  Michael 
Beck,  Minneapolis,  Minn.  Application  filed  No- 
vember 12,  1900. 

A  transmitter  and  a  receiver  liaving  a  common  dia- 
phragm arc  used.  Circuit  connections  from  tlie  tele- 
phone bell  and  diaphragm  to  the  main  line  comprise  a 
switch  lever  movable  to  cut  in  and  out  the  bell  and 
diaphragm  in  reverse  order.  An  expansible  bulb,  is  con- 
nected to  the  switch  lever,  and  a  heating  coil  within  the 
bulb  constitutes  a  part  of  the  electrical  connections  to 
the   bell. 

756,824.  Telephone  Selecting  Device.  Lawrence  E. 
Brock,  Celina,  Ohio.  Application  filed  May  13, 
1902. 

Main  and  local  telephone  lines,  a  step-by-step  ratchet 
disk  and  means  for  operating  it  are  specified.  An  auxiliary 
disk  operable  by  the  ratchet  disk  and  halving  a  number 
of  contacts  for  alternately  closing  the  circujt  "tlirough  the 
main  line  and  through  the  local  telephone  line  to  thereby 
insure  the  proper  closing  of  the  circuit  after  an  incom- 
plete rotative  movement  of  the  auxiliary  disk,  is  also  in- 
cluded. 

756,846.  Electrogoniometer.  Alexandre  Grammont, 
Pont  de  Cherny,  France.  Application  filed  Juiy 
10,   1902. 

A  power-factor-indicating  apparatus  for  alternating- 
current  circuits  comprises  a  local  circuit  connected  on 
one  side  in  shunt  with  the  main  circuit,  and  inductively 
connected  on  the  other  side  with  one  of  the  mains.  A 
potential  indicator  and  a  phase  modifier  in  the  local  cir- 
cuit, and  a  goniometer  or  angle  indicator,  operated  by 
the    phase    modifier,    complete    the  apparatus. 

756,850,  Electrical-wire  Station.  William  E.  Hamil- 
ton, Columbus,  Ohio.     Application  filed  June  iS. 

1903. 

A  portable  eleclrical-wire  station  comprises  one  or  more 
brackets  adapted  to  be  mounted  on  suitable  supports,  reels 
formed  of  insulating  material,  mounted  on  the  brackets 
and  electrical  conductors  wound  on  the  reels.  Binding 
posts  adjacent  to  the  reels  are  adapted  to  engage  the  con- 
ductors and  form  an  electrical  connection  between  them 
and  other  conductors  whereby  the  current  is  cut  o.f  from 
any  wire  remaining  wound  on  the  reels, 

756,857.  Electrician's  Tool.  Herbert  H.  Hutch- 
ings,  Chester,  Pa.  Application  filed  June  19. 
1903. 

An  instrument  for  stripping  wires  contains  an  open- 
ing formed  longitudinally  of  a  size  sufficient  to  lit  a 
cable.  To  an  extension  extending  upward  from  the  body 
of  the  instrument  is  pivoted  an  adjustable  knife,  the  body 
bL-ing    provided    with   a    slot    through    which    the    knife    ex- 
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tends  when  in  its  vertical  or  normal  position.  A  slop 
formed  with  the  extension  limits  the  movement  of  the 
knife  in   one  direction. 

756,859.     Trolley  Catcher.    Montgomerj-  H.  Johnson, 
Utica,  N.  Y.     Application  filed  July  15,  1903. 

A  trolley-catching  device  consists  of  a  line  reel,  ver- 
tically movable  by  a  sudden  draw  on  the  line,  a  catch 
with  which  the  reel  comes  into  engagement  when  moved 
vertically,  and  a  spring  for  turning  the  reel  in  winding 
up   slack    of  the   line. 

756,864.     Electric  Lock.     Jay  Livingston,   St.   Louis, 
Mo.     Application  filed  May  22,  1903. 

Recessed  in  an  electromagnetic  lock  is  a  bolt  witli  a 
catch  for  engaging  the  bolt.  An  electromagnet  for  with- 
drawing the  catch,  and  means  for  automatically  holding 
the  catch  out  of  pawl-engaging  position  after  the  magnet 
has  been    deenerq;ized    make  up    the  details  of  the   device. 


NO.   756.976. — PORTABLE     TESTING    SET. 

756,870.  Electric-railway  Switch.  Melbourne  A. 
Marks,  Jr.,  Brookline,  Mass.  Application  filed 
February  4,   1903. 

Magnetically  operated  devices  control  a  switch  point. 
Two  pairs  of  contact  bars  are  supported  by  a  trolley 
wire;  one  bar  of  the  first  pair  being  in  permanent  circuit 
with  the  wire,  but  the  other  normally  insul^ated  therefrom 
and  connected  with  one  of  the  magnetically  operated 
devices.  The  two  bars  of  the  latter  pair  are  put  into 
circuit  by  the  passage  of  a  trolley  wheel  between  and  in 
contact  with  them.  Both  of  the  first  pair  of  bars  are 
permanently  insulated  from  the  wire,  but  one  is  connected 
with  tlie  other  of  the  magnetically  operated  devices,  the 
latter  being  wired  to  the  trolley  wire. 

756.891.  Rotatory  Electric  Tube  Furnace.  Henry 
N.  Potter.  New  Rochelle.  N.  Y.,  assignor  to 
George  Westinghouse.  Pittsburg,  Pa.  Applica- 
tion filed  November  21,  1901. 

A  tubular  electric  furnace,  open  at  both  ends,  is  adapted 
to  rotate   during  its  operation. 


756,937-  Synchronizing  Device.  Nathan  E.  Church. 
Schenectad}'-,  N.  Y..  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  September  27,  1902. 

Combined  with  two  alternating-current  machines  are 
means  for  indicating  to  the  attendant  when  the  two  ma- 
chines arc  running  at  approximately  the  same  speed, 
means  for  automatically  couoling  the  machines  in  parallel 
whenever  they  coincide  in  phase,  and  a  manually  operated 
device  whereby  the  attendant  can  cause  the  coupling 
means  to   operate  or  not,  at  will. 

756,941.     Spark    Gap     for    Roentgen-ray    Apparatus. 
John  T.  H.  Dempster,   Schenectady,  N.   V..  as- 
signor to  the  General  Electric  Company.  Schenec- 
.  tady,  N.  Y.     Application  filed  June  18,  1898. 

Combined  with  synchronously  moving  siark-gap  ter- 
minals are  means  for  adjusting  the  length  of  the  spark 
gap   while  the  terminals  arc  in  motion. 

756,954.  Magnet-coil  Spool.  Henry  Geisenhoner. 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed   September   13,   1902, 

A  coil  spool  for  field  coils  comprises  a  body  member 
and  end-retaining  members  secured  thereto,  the  retaining 
members  having  portions  curved  to  fit  the  body  portion 
and    intermediate    portions    looped    to    form    fingers. 

756,957.  Electric  Safety  System  for  Railways. 
Jacob  Hanna  and  Charles  S.  Gilman,  Rivera, 
C?.\.     Application  filed  May  7.  1902. 

A  track-rail  conductor  constitutes  one  side  of  the  cir- 
cuit, an  insulated  normally  closed  conductor  constitutes 
the  other  side  of  the  circuit  and  extends  along  the  track- 
An  electric  motor  connected  to  operate  the  circuit  is 
adapted  to  operate  the  air  valve  of  the  brakes  on  a  car. 

756.960.  Rotary-converter  System.  Edward  M.  Hew- 
lett, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Sclienectady,  X.  Y.  Applica- 
tion filed  July  24,  1S99. 

A  number  of  centrifugal  circuit  controllers  p.re  placed 
at  different  points  in  the  distributing  station  in  a  dis- 
tributing circuit.  An  indicator  operated  by  the  several 
circuit  controllers  shows  which  circuit  controller  has  been 
operated.      (See   cut  on   ne.\t  page.) 

756.966.  Panel  Board  for  Electric  Distribution. 
George  H.  Jones,  Chicago.  111.  Application  filorl 
November  20,   1903. 

Suhstantiallv  parallel  load  bus  bars,  a  raceway  between 
the  load  bus  bars  for   the  meter  conductors  and  a  set  ni 
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load  contacts  located  at  intervals  along  the  bus  bars  are 
embodied  in  the  system.  A  metel-  bus  bar,  a  meter  con- 
nected to  the  load  bus  bar  and  to  the  meter  bus  bar  and 
a  set  of  fixed  load  contacts,  each  adjacent  to  its  respective 
load  contact  on  the  load  Lus  bar,  but  insulated  therefrom, 
are  also  contained. 

756,976.  Portable  Testing  and  Comparing  Instru- 
ment for  Electric  Incandescent  Lamps.  Albert 
McCandlish,  George  Lane,  Bredbury,  England. 
Application  filed  June  26,  1903. 

A  casing,  both  ends  of  which  are  hinged,  is  painted 
black  on  the  inner  side.  A  number  of  electric-lamp 
sockets  adjacent  to  a  laterally  arranged  partition  at  one 
end  of  the  casing,  and  on  either  side,  a  watt  or  ampere 
meter  in  the  other  end  of  the  casing,  an  electric  lamp 
in  each  of  the  sockets,  comprise  the  testing  apparatus. 
(See  cut  on   previous  page.) 

756.979.  Handle  for  Rotary  Snap  Electric  Switches. 
Charles  G.  Perkins,  Hartford,  Conn.  Application 
filed  October  29,  1903. 

Details  are    described. 

756.980.  Electric  Railway.  William  B.  Potter,  Schen- 
ectady, N.  Y.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
Jiily  5,  1902. 

Secured  above  the  third  rail  is  a  sectionalized_  metallic 
protecting  strip  overhanging  the  rail  on  both  sides,  the 
adjacent  sections  of  the  protecting  strip  being  out  of 
contact    with   each    other. 


NO.   757,300. — LIGHTNING    ARRESTER. 

756,991.  Electric  Condenser.  Matthew  O.  Troy, 
Lynn,  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
July  19,  1902. 

Associa:<.d  wuh  the  case  of  the  condenser,  consisting  of 
a  body  portion  and  a  cover,  is  a  terminal  for  the  con- 
denser consisting  of  a  flat  piece  of  metal  lying  flat  against 
an  outside  eage  of  the  case. 

757,007.  Lamp  Terminal.  Howard  I.  Wood  and 
Ralph  C.  Robinson,  Schenectady,  N.  Y.,  assignors 
to  the  General  Electric  Company,  Schenectadyj 
N.  Y.    Application  filed  July  26,  1902. 

A  main  terminal  is  detachably  carried  by  the  conducting 
rod,  and  raovaDle  damping  m>-ans  are  also  carried  by  the 
rod,  the  main  iciininai  and  the  clamping  means  being 
formed  with  co-operating  surfaces  for  positioning  the  main 
terminaL 

757.019-  System  of  Motor  ControL  Frank  L.  But- 
ler, Schenectady,  N.  Y.,  assignor  to  the  General 
Electric  Company,  Schenectady,  N.  Y.  Applica- 
tion filed  September  13,  1902. 

In  the  system  are  embodied  a  motor  controller  com- 
prising a  number  of  separatejy  actuated  contacts,  a  pneu- 
matic actuating  device  tor  each  contact,  and  a  master 
controller  comprising  separate  and  independently  actuated 
valves  for  controlling  the  devices  individually  from  a 
distance.  Mechanical  means  allow  of  actuating  the  valves 
in   any   predetermined   order. 

757j030'  Signaling  Apparatus.  Ernest  A.  Faller, 
New  \ork,  N.  Y.,  assignor  of  one-half  to  James 
W.  Chisholm,  New  York,  N.  Y.  Application  fiied 
June  22,  1903. 

Combined  wiih  a  series  of  rotatable  selective  devices 
are  a  corresponding  series  of  axially  supported  rotatable 
makc-and-break  devices,  one  for  each  selecting  device, 
adapted  to  make  continuous  electrical  contact  of  prede- 
termintd  duration  and  at  successive  periods  with  its  se- 
lective   device. 

757.031-  Semi-automatic  Telephone  Exchange.  Er- 
nest A.  Faller,  New  York,  N.  Y.,  assignor  of 
one-half  to  James  W.  Chisholm,  New  York,  N.  Y. 
Application  filed  July  i,  1903. 

Uisplaceable  selective  devices  for  use  in  pre-establishing 
a  signal  cn-operate  with  rotatable  make-and-break  devices, 
one  for  each  of  the  selecting  devices  for  transmitting  the 
signal  and  adapted  to  make  slidablc  contact  with  the  cor- 
responding selective  devices  at  successive  periods.  At 
the  central  office  selecting  devices  receive  the  signals  and 
automatically  make  the  desired  connections  when  the 
operator  inserts  a  plug  in  the  jack  above  the  signal  lamp. 

757.036.  Process  of  Producing  Chemical  Compounds. 
John  J.  Griffin,  Washington,  D.  C.  Application 
filed  January  16,  1902.  Renewed  September  ^ 
1902. 

Chemical  compounds  are  produced  by  passing  an  electri'* 
current  from  an  anode  of  a  carbide  through  an  electrolyte 
which  reacts  chemically  on  the  carbide  and  which  yields 
an  electrolytic  product  which  will  react  on  the  product  of 
the   chemical    reaction   to   give  the   desired  compound. 

757.056.  Means  for  Protecting  Electrical  Measuring 
Instruments.  Maurice  C.  Rypinski,  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  July  25, 
1901. 

A  rod  of  high  resistance  is  placed  in  series  with  the 
measuring  coil  to  roughly  gage  the  energy  of  a  circuit, 
and  a  circuit-closing  switch  in  shunt  to  the  rod  permits 
the  energy  to  he  accurately  measured. 

757,064.  Electric  Igniter  for  Gas  Engines.  Plarr^ 
J.  Smith,  Buffalo,  N.  Y.,  assignor  to  the  Albergcr 
Company,  Buffalo,  N.  Y.  Application  filed  Au- 
gust 3,  1901. 

A  trip  lever  and  catch  operated  by  an  eccentric  on 
the  engine  shaft  move  the  make-and-break  mechanism  for 
producing  a  spark. 

757.070.  Rail-bonding  Construction.  Edward  G. 
Thomas,  Waltham,  Mass.  Application  filed  March 
19,    1903. 

The  bond  has  a  flexible  portion,  each  end  of  which  is 
secured  in    fixed   relation    to    one    of   the   rails  at  a  point 


located  at  a  substantial  distance  to  one  side  of  a  line 
passing  through  the  other  point  and  running  parallel 
with  the  length  of  the  rails. 

757.079-  Electric  Arc  Lamp.  James  J.  Wood,  Fort 
Wayne,  Ind.    Application  filed  September  4,  1903. 

In  an  alternating-current  arc  lamp  are  a  regulating  mag- 
net having  a  coil  yieldingly  supported,  a  link  pivotally 
connected  at  one  point  to  the  fixed  structure  and  pivotally 
connected  at  another  point  to  the  coil,  and  a  feed  mechan- 
ism connected  to  the  armature  of  the  magnet. 

757)107-  Safety  Device  for  Electric-railway  Systems. 
George  Gibbs,  New  York,  N.  Y.  Application 
filed  August  26,  1903. 

Included  in  the  system  are  a  working  conductor  and  the 
usual  circuit-breakers.  There  is  also  an  auxiliary  cir- 
cuit, and  means  capable  of  being  energized  by  current 
flowing  in  the  auxiliarj-  circuit  for  opening  the  feed  cir- 
cuit, a  terminal  of  the  auxiliary  circuit  being  in  proximity 
to  the  working  conductor. 

757.119-  Fluid-pressure  Cut-off  and  Alarm.  Robert 
M.  Hughes,  Cadiz,  Ohio,  assignor  of  one-half  to 
Frank  H.  Atkinson,  Cadiz,  Ohio.  Application 
filed  Februarj^  2,  1904. 

An  electric  bell  is  caused  to  ring  by  a  circuit-closer 
which  operates  when  the  pressure  reaches  a  certain  pre- 
determined   point. 

757.138-  Third  Rail  for  Electric  Railways.  Patrick 
T.  McGowan,  Avoca,  Pa.  Application  filed  De- 
cember 22,  1903. 

A  base  consists  of  opposite,  horizontally  extending 
flanges.  A  web  rises  from  the  base,  and  a  laterally  ex- 
tending flange  at  the  top  of  the  web  has  a  brush-engaging 
side    surfftce    that    inclines    downward    and    inward. 

757,164.  Battery  Cell.  Emerson  Whitman,  Lynn, 
Mass.     Application  filed  July  2,  1Q03. 

A  cylindrical  member  of  porous  carbon  is  surrounded 
by  a  coating  of  glass,  the  glass  permeating  the  pores  of 
the  porous  carbon. 


and  William  F.  Stahl,  Toledo,  Ohio.     Application 
filed  January  29,  1904. 

A  metallic  bracket  arm  made  of  a  single  piece  of  wire 
co-operates  with  a  hinge  member  to  which  the-  ends  of  tlie 
wire  are  pivoted,  the  wire  being  bent  to  form  radial  slots. 
A  clamping  member  carried  by  each  of  the  slotted  por- 
tions, and  a  winged  nut  and  a  screw  for  holding  each 
of  the  clamping  members  ii»  an  adjusted  position  are  the 
main    features. 

757,341.  Relay  Magnet.  William  Palmer,  Jr.,  Rin- 
con.  New  Mexico.  Application  filed  June  14, 
1902. 

Two  horseshoe  magnets  are  arranged  parallel  to  each 
other.  These  magnets  attract  an  arm  which  connects  two 
independent    circuits. 

7S7,2,A:^-  Electric  Signal  for  Railways.  William  B. 
Ramsay,  Hickory,  N.  C.  Application  filed  May 
29,  1903. 

On  each  train  is  a  local  batter>'  and  alarm  circuit,  each 
of  the  circuits  having  two  terminals.  Traveling  contacts 
engage  both  the  traffic  rails  and  the  roadbed  conductor. 
Switching  devices  are  carried  by  the  train,  and  a  double 
cam  is  arranged  on  the  roadbed  and  serves  to  shift  the 
switching  devices  and  change  connections  between  the 
terminals  of  the  train  circuits  and  the  rails  in  accordance 
with  the  direction  of  travel  of  the   train. 

757,Z^4-     Combined  Lighting  and  Alarm  Device.  John 
Thorsen,  Chicago,  III.     Application  filed  Septem- 
ber 24,  1903. 
Details  are  described. 

757,388.  Lightning  Arrester.  Garrison  Babcock,  Chi- 
cago, III.     Application  filed  September  20,   iyo2. 

Fi.\:ed  line  and  ground  carbon  plates  and  a  fusible  re- 
tardation wire  between  the  plates  and  having  its  terminals 
connected  respectively  in  scries  with  the  circuit  or  in- 
strument and  provided  with  a  suitable  insulating  covering 
are    the    main    features.      (See   cut.) 


NO.  757,405. — BOOSTER. 

757»iS5.  Manufacture  of  Cyanamide  Salts.  Georg 
Erlwein,  Berlin,  Germany,  assignor  to  the  firm  of 
Cyanid-Gesellschaft  mit  Beschrankter  Haftung, 
Berlin,  Germany.  Application  filed  August  16, 
1902. 

The  process  of  producing  cyanamide  salts  of  calcium 
consists  in  heating  by  means  of  an  electric  current  a 
mixture  containing  lime,  carbon  and  a  conducting  material 
in  the  presence  01  a  nitrogen-bearing  gas. 

757.191-  Device  for  Preventing  Railway  Collisions. 
Charles  Holtmann  and  Joseph  F.  Butler,  Pitts- 
burg, Pa.     Application  filed  March  5.  1903- 

When  the  locomotive  reaches  the  point  on  the  track 
where  it  is  to  be  automatically  stopped  the  wheels  of  the 
two  trucks  bridge  an  insulated  break  in  the  track  ener- 
gizing a  relay,  which  in  turn  closes  tlie  circuit  of  a 
magnet  in  the  cab.  The  magnet  operates  the  valve  of  a 
pneumatic  device,  which  simultaneously  closes  the  throttle 
and  throws  on  the  air  brakes. 

757,192.  Tip  or  Terminal  for  Electric  Wires.  Ste- 
phen C.  Houghton,  San  Francisco,  Cal.  Appli- 
cation filed  December  30,   1903. 

At  one  end  of  a  pin  is  a  wire-engaging  clamp.  A  tube 
through  which  the  pin  is  projected  is  supplied  with  a 
split    ferrule. 

757.257-  Telephone  Receiver  Support.  James  A. 
Brown,  Warren,  Ohio.  Application  filed  October 
8,   1903. 

An  arm  to  hold  the  telephone  receiver  to  the  ear  dur- 
ing conversation  is  described. 

757,271.  Electromechanical  Gong.  Frederick  W.  Cole, 
Newton,  Mass.,  assignor  to  the  United  States 
Fire  and  Police  Telegraph  Company,  Boston, 
Mass.     Application  filed  October  4,  1902. 

Electromagnets  operate  a  hammer,  which  rings  the 
gong. 

757.302.  Electric  Current  Regulator.  Newton  Har- 
rison. New  York,  N.  Y.,  assignor  of  one-half  to 
William  Henry  Laird,  New  York.  N.  Y.  Ap- 
plication filed  April  21,  1903. 

Combined  with  a  motor,  a  generator  and  switch  is  a 
chemical  interrupter  and  a  self-induction  coil  provided 
with  means  whereby  the  sections  of  the  self-induction  coil 
may  be  thrown  into  and  out  of  the  circuit  to  vary  the  self 
induction    in    the   motor   curcuit. 

/  57,319-  Typesetting  or  Composing  Machine.  ^  Jules 
Lagarde,  Clermont-Ferrand,  France.  Application 
filed  October  29,  1902. 

Electrical  controlling  mechanism  for  typesetting  and 
coniposmg  machines  consists  of  a  reader,  operated  by  a 
perforated  strip,  which  transmits  current  irijpulses  to  a 
multiplier  and  the  multiplier  directs  current  impulses,  ac- 
cording to  the  order  and  combination  determined  by  the 
reader,  to  circuits  operating  the  keys  of  typesetting  or 
composing  machines. 

757.340.     Telephone  Support.     Howard  H.  Oothoudt 


NO.   756,960. — ROTARY-CONVERTER    SYSTEM. 

757.394-  Means  for  Variably  Operating  and  Con- 
trolling Electric  Motors.  Rudolf  Eickemeyer. 
Yonkers,  N.  Y. ;  Rudolf  Eickemeyer,  Jr.,  Carl 
Eickemeyer  and  Mary  T.  Eickemeyer,  executors 
of  Rudolf  Eickemeyer,  deceased.  Application 
filed  June  2,  1893. 

Associated  with  an  electric  motor  having  an  armature 
located  in  a  suitable  magnetic  field  and  provided  with 
separate  windings  and  commutators,  is  a  s^^-itch  which 
separately  controls  the  windings  for  operating  them  in 
series  and  in  parallel,  and  which,  while  working  the  wind- 
ings in  parallel,  will  also  weaken  the  field  of  the  motor 
for  increasing  its  speed. 

757,396.  Storage-battery  Grid.  George  W.  Frost,  Co- 
lumbus, Ohio.     Application  filed  February  9,  1904. 

A  frame,  retaining  strips  on  the  opposite  faces  and  in 
staggered  relation,  and  a  web  extending  from  each  strip 
substantially  through  the  grid,  are  the  features  of  the 
invention. 

757.405.  Booster  Apparatus.  Lamar  Lyndon,  New 
York,  N.  Y.,  assignor  to  the  National  Battery 
Company,  Jersey  City,  N.  J.,  and  Buffalo,  N.  Y. 
Application  filed  August  21,  1902. 

Combined  with  a  main  generator  and  consumption  de- 
vices arc  an  auxiliary  generator  in  series  on  the  line  and 
a  motor  _  operatively  connected  with  the  armature  of 
the  auxiliary  generator,  the  motor  having  two  field  cir- 
cuits, one  of  which  is  in  series  on  the  Hne  and  tlie  other 
of  which  is  provided  with  a  switch  whereby  the  current 
through  that  circuit  may  be  cut  in  or  out  as  desired.  (See 
cut.) 

757.406.  Booster  Apparatus.  Lamar  Lyndon,  New 
York,  N.  Y.,  assignor  to  the  National  Battery 
Company,  Jersey  City,  N.  J.,  and  Buffalo,  N.  Y. 
Application  filed  August  21,  1902. 

A  main  generator  and  a  storage  battery,  an  auxiliary 
generator  in  series  on  the  line,  and  a  motor  operatively 
connected  with  the  armature  of  the  auxiliary  generator 
are  specified,  the  motor  having  two  field  circiit."!  which 
are_  wound  to  oppose  each  other  and  one  of  which  is  in 
series  with  the  line  while  the  other  of  which  is  in  shunt 
across  the  brushes  of  the  auxiliary  generator. 

757.418.  Insulating  and  Suspending  Device.  Joseph 
Sachs,  Hartford,  Conn.,  assignor  to  the  Johns- 
Pratt  Company,  Hartford,  Conn.  Application 
filed  January  5,  1903. 

An  insulated  and  weather-protected  hook  for  suspend- 
ing arc  lights  and  the  like  is  described. 

757,422.  Dry  Battery.  Alfred  F.  Swan,  Bayonno. 
N.  J.,  and  Allen  W.  Rose.  New  York,  N.  Y..  as- 
signors of  one-half  to  the  Patent  Development 
Company  of  America.  New  York,  N.  Y.  Ap- 
plication filed  July  22,  1903. 

A  carbon  element  extends  entirely  across  the  cell  and 
divides  it  into  two  parts  so  as  to  carry  active  material 
on  each  side  of  the  carbon.  The  zinc  elements  arc  suit- 
ably separated  from  the  carbon  and  the  active  materials 
and  extend  also  across  the  cell. 
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Precautions,    Electrical  and  Otherwise, 

to  Prevent  Fire   in  Chicago 

Theaters. 

One  of  tlie  Chicago  papers  said,  witli  grim  humor, 
after  the  terrible  Iroquois  Theater  firo,  "The  loud 
noise  you  hear  is  the  slamming  of  the  stable  door 
after  the  horse  is  stolen."  But  if  the  stable  door 
were  ajar  on  the  fateful  afternoon  of  December  30th. 
as,  alas!  was  too  true,  it  is  at  least  wise  to  secure 
it  firmly  now,  with  such  precautions  to  prevent  a 
similar  calamity  as  human  foresight  can  suggest. 
A  determined  effort  to  do  this  has  been  made  in 
Chicago. 

After  the  fire,  as  will  be  remembered,  every  theater 
in  Chicago  was  closed  for  six  weeks  or  more,  and,  as 


slruction  of  the  stage  and  auditorium  and  the  espe- 
cial precautions  taken  with  the  electrical  installation 
The  second  class  comprises  the  fire-fighting  appa- 
ratus and  waterworks  system  installed  in  the  build- 
ing, the  water  curtain  and  steel  and  asbestos  curtains 
and  the  damper  in  the  roof  of  the  stage. 

Between  the  stage  and  auditorium  there  is  a  solid 
brick  wall  of  the  same  thickness  as  the  outside  walls 
of  the  building,  making  practically  two  separate 
structures  of  the  stage  and  auditorium,  the  only  open- 
ing between  being  under  the  proscenium  arch.  Con- 
crete construction  has  been  put  in  underneath  tiic 
stage,  which  has  otherwise  been  ov£rhauied  and  made 
fireproof. 

The  electrical  inst-'^llation  has  been  carefully  looked 


View  of  Stane  Switchboard  Mounted  Flush  with  Proscenium  Wall. 

NEW    ELECTRICAL    APPARATUS    IN    CHICAGO    THEATER. 


a  result  of  the  thorough  investigation  which  followed, 
stringent  ordinances  v.'ere  passed  by  the  City  Council 
relating  to  the  construction  and  equipment  of  thea- 
ters, which  have  been  rigidly  enforced,  with  the  re- 
sult that  the  theaters  now  running  are  thought  to 
be  as  safe  from  a  repetition  of  the  disaster  as  it  is 
possible  to  make  them.  Among  the  last  of  the  houses 
to  open  was  the  Powers  Theater,  situated  on  Ran- 
dc.'iyh  Street,  and  the  fire-protection  equipment  of 
this  theater   forms  the  basis  of  the   present  article. 

Features  of  safety  in  the  building  and  its  equip- 
ment, aside  from  the  providing  of  ample  exit  facili- 
ties, may  be  divided  into  two  classes — those  things 
which  prevent  the  breaking  out  of  a  fire  and  those 
designed  to  assist  in  putting  out  the  fire  or  to  pre- 
vent its  spread,  should  it  once  be  started. 

To  the  first  class  belong  the  general  fireproof  con- 


after  by  the  Chicago  Edison  Company,  which  fur- 
nishes current  for  the  building.  The  switchboard, 
which  is  shown  in  Fig.  i,  is  mounted  about  six  feel 
above  the  level  of  the  stage  floor  and  in  the  right- 
hand  corner  of  the  stage,  from  the  viewpoint  of  an 
occupant  of  the  stage  facing  the  auditorium.  It  is 
supported  by  angle-iron  construction,  as  shown,  and 
is  mounted  in  a  recess  with  the  front  of  the  board 
flush  with  the  proscenium  wall.  Back  of  the  board, 
the  recess,  walled  in  solid  with  brick  and  cement,  is 
three  feet  six  inches  in  depth.  The  dimmers,  fuses 
and  all  the  switchboard  wiring  are  mounted  in  this 
recess  and  are  thus  shut  off  from  any  external  fire 
completely,  and  no  fire  which  might  be  caused  by 
the  blowing  of  a  fuse  or  a  short-circuit  on  the  back 
of  the  board  could  be  communicated  to  the  rest  of 
the  building  as  long  as  the  marble  front  of  the  board 


remained  intact.  To  provide  ventilation  in  the  re- 
cess, without  which  the  dimmer  rheostats  would  be- 
come hot,  two  air  passages  lead  to  the  outside  of 
the  building,  one  for  the  intake  and  the  other  for 
the  outgoing  air.  The  door  giving  entrance  to  this 
chamber  is  two  inches  thick  and  h  Innlt  of  two 
heavy  plates  of  steel  with  an  air  space  between. 
The  dimmer  rheostats  are  controlled  by  wires  run- 
ning over  pulleys,  the  wires  running  through  small 
holes  in  the  marble  and  being  operated  by  shafts, 
shown  at  the  top  of  the  board  in  the  picture. 
The    floor  on   which    the    board    rests,   and    which 
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Fig.  3.     Motor  Hoist  for  Steel  Curtain. 

is  supported  by  steel  beams,  is  of  slate  i^A  inches 
thick,   the   crevices  filled   with   cement. 

From  the  switchboard  the  electrician  can  control 
the  stage  lighting,  the  auditorium  lighting  and  the 
motors  which  operate  the  steel  curtain  and  the  pumps. 
There  are.  however,  27  exit  lights  which  cannot  h-i 
controlled  from  the  switchboard,  being  fed  directly 
from  the  outside  mains,  and  controlled  from  the  lobby 
adjacent  to  the  foyer.  These  are  placed  over  each 
exit  and  must  be  kept  burning  at  all  times  during 
a  performance  and  as  long  as  the  house  is  occupied 
before  and  after.  These  exit  lights  are  also  sup- 
plemented by  sperm-oil  lamps,  which  are  to  be  used 
if.  by  any  chance,  the  current  supply  is  interrupted. 
All  corridor  and  hall  lights  are  also  controllable  only 
from  the  lobby. 

The  motor  for  raising  and  lowering  the  steel  cur- 
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lain  (see  Fig.  3)  is  instailed  in  the  basement,  below 
the  stage,  and  is  of  two  horsepower,  driving  the 
drum  for  the  steel  cable  by  a  worm  gear  on  the  end 
of  the  shaft.  This  motor  is  controllable  from  onlj- 
one  point,  the  electrician's  gallery  in  front  of  the 
stage  switchboard.  The  rheostat  is  enclosed  in  a 
sheet-iron  box,  shown  at  the  left  of  the  gallery  in 
Fig.  I,  the  motor  being  supplied  direct  from  the 
service  mains  through  an  iron-pipe  conduit,  so  that 
it  is  entirely  separate  from  any  of  the  house  circuits. ' 
A  full  reverse  controller  is  used,  enabling  the  cur- 
tain to  be  run  either  up  or  down  at  full  speed. 

Five  sets  of  border  lights  of  120  lights  each,  40 
lights  to  a  color,  are  used.  The  border  lights  and 
also  the  footlights  are  mounted  in  steel  troughs  and 
are  fed  by  a  specially  constructed  six-conductor  ca- 
ble. Each  conductor  is  rubber-covered,  wound  with 
braid.  Tape  is  then  wound  around  all  six  conduct- 
ors, followed  by  one-sixteenth  inch  of  rubber  and 
another  layer  of  tape.  Over  all  is  a  layer  of  braid 
soaked  in  fireproof  paint.  Two  of  these  cables  run 
to  each  border. 

Fig.  2  is  an  illustration  of  a  new  protected  spot 
light,  designed  by  f.  J.  Cleland.  chief  electrician  at 
i^'JcVicker's  Theater,  Chicago.  With  a  protected 
lamp  of  this  kind  the  disaster  of  December  30th 
would  not  have  happened.  It  is  specified  in  the  ordi- 
nances relating  to  theaters  that  all  arc  lights  must 
be  subject  to  the  approval  of  the  city  electrician,  and 
the  type  of  spot  light  here  illustrated  is  one  which 
fully  conforms  to  the  rules.  The  spot  light,  which 
is  to  be  used  in  the  gallery,  is  mounted  on  an  alum- 
inum base  in  order  to  get  the  necessary  strength  and 
stiffness  without  making  the  lamp  too  heavy  to 
handle  conveniently.  In  the  lower  cage,  surrounded 
by  steel-wire  netting  of  about  one-fourth-inch  mesh, 
is  the  resistance  coil,  which  is  w-ound  with  asbestos- 
covered  wire.  On  the  metal  standard  above  the  coil 
is  the  arc  lamp  of  1,000  candlepower  which  is  used 
for  the  light.  This  is  entirely  enclosed  by  a  gal- 
vanized-iron  box,  in  turn  protected  by  wire  net- 
ting, which  completely  surround  it  with  the 
exception  of  a  circular  opening  about  five  inches 
in  diameter,  in  the  front,  for  the  lens.  The  lamp 
itself  is  slidably  mounted  in  the  box  to  permit 
of  focusing  the  light.  The  specifications-state  that 
only  one  opening  is  to  be  allowed  in  the  box  besides 
the  one  for  the  lens.  It  is  necessary,  however,  to 
have  a  focusing  rod  and  a  feed  rod  for  the  lamp. 
To  get  both  rods  into  the  box  through  the  specified 
opening  the  focusing  rod  is  made  hollow  and  the 
feed  rod  passed  through  it.  The  lamp  shown  has 
not  been  used  as  yet,  but  will  be  placed  in  the  gallery 
in  a  short  time.  A  flood  light,  designed  along  the 
same  lines;  is,  however,  in  use,  and  it  is  probable 
that  all  the  theaters  in  Chicago  will  be  supplied  .with 
spot  and  flood  lights  of  this  type. 

Everything  about  the  electrical  wiring  has  be..-n 
carried  out  -with  the  greatest  care  as  to  details.  Lori- 
cated  conduit  is  used  throughout,  and  all  fuses  are 
enclosed  in  double  steel  boxes.  All  suspended  or 
bracket  lights  surrounded  by  glass  in  the  auditorium 
or  any  part  of  the  building  are  provided  with  wire 
netting  underneath  and  no  electric  light  is  inserted 
in  the  woodwork  of  the  building  without  being  pro- 
tected by  proper  fireproof  material. 

Among  tliose  devices  which  will  be  used  in  case 
a  fire  should  break  out,  the  steel  curtain  is  one  of 
the  most  efficient  means  for  keeping  the  flames  from 
the  audience.  This  curtain,  which  is  rigid,  but  ver- 
tically movable  of  course,  weighs  about  one  ton  and 
is  made  up  of  a  framework  of  angle  iron  covered 
on  the  side'toward  the  audience  with  sheet  steel  and 
on  the  back  with  asbestos  board.  As  already  ex- 
plained, the  curtain  is  raised  and  lowered  by  a  motor, 
but  -sjiould  anything  happen  to  the  motor  installation 
the  curtain  may  be  lowered  by  hand. 

Back  of  the  steel  curtain  is  an  asbestos  drop  cur- 
tain' reinforced  with  woven  wire.  The  proscenium 
arch  is  looked  upon  as  one  of  the  most  vulnerabk 
points,  and  it  is  still  further  protected  by  a  system 
of  piping  fed  from  a  tank  on  the  roof,  by  means  of 
which  a  solid  curtain  of  water  may  be  precipitated 
upon  the  stage  in  front  of  the  arch  should  the  ex- 
igency arise,  the  sprinkler  heads  melting  out  as 
soon  as  heated  by  the  flames.  Protected  as  this 
opening  is,  it  seems  almost '  impossible  that  fire  if 
once  started  could  be  communicated  to  the  audi- 
torium. 

The  tank  upon  the  roof  of  the  stage  is  supplied 
with  water  by  a  motor-driven  pump  in  the  base- 
ment. The  motor  is  of  10  horsepower,  geared  to 
the  pump.  An  air  compressor,  also  motor-driven, 
supplies  air  pressure  to  the  water  tank  above  the 
surface,  thus  insuring  a  good  head  in  the  standpipe 
system,  which  is  also  connected  to  the  tank.  Nu- 
merous hose  reels  are  placed  in  different  parts  of 
the  house,  the  hose  ready  connected  to  the  stand-, 
pipes  and  the  reels  so  arranged  that  unwinding  the 
hose  turns  on  the  water.     Hand  chemical  sprinklers 


are  distributed  at  convenient  points,  as  are  also  bar- 
rels of  water  and  fire  pails.  One  of  these  water 
barrels,  boldly  lettered,  is  shown  in  Fig.  i. 

In  the  stage  roof  is 'a.  large  ventilator,  which  is 
normally'  closed  by  a  damper  hinged  in  the  middle. 
One  edge  of  the  damper  is  weighted  so  as  to  bring 
the  damper  into  a  \ertical  position  v;hen  a  catch 
is  released.  This  catch  is  held 'in  place  by  a  small 
solenoid  upon  a  closed  circuit.  When  this  circuit 
is  broken,  as  it  may  be  by  several  switches  at  vari- 
ous points  on  the  stage,  the  solenoid  is  de-energized, 
releasing  the  catch.  The  damper  then  opens  and 
the  smoke  and  gases  can  escape  through  the  root. 
One  of  the  small  boxes  containing  a  switch  is  shown 
in  Fig.  I  on  the  right-hand  wall  beneath  the  switch- 
board. Should  a  panic  occur  and  none  of  the 
switches  be  opened  the  wires  of  the  solenoid  circuit 
would  burn  off,  opening  the  circuit  automatically. 

Two  or  more  competent  and  experienced  firemen 
must,  according  to  the  city  ordinance,  be  on  duty 
at  each  theater  during  the  time  it  is  open  to  the 
public,  and  it  is  the  duty  of  the  firemen  to  see  that 
all  apparatus  for  fire  protection  is  in  proper  working 
order.  One  fire-alarm  box  is  placed  on  each  floor 
ajid  gallery  of  the  auditorium,  one  upon  the  stage 
and  one  in  the  ticket  office. 

What  has  been  done  at  the  Powers  Theater  is  typi- 
cal of  every  amusement  house  which  has  been  al- 
lowed to  open  in  the  city,  and  it  is  hoped  that  the 
danger  of  fire  has  been  reduced  to  the  minimum. 
The  work  of  installing  the  fire-protection  apparatus 
seems  to  have  been  caiefully  conceived  and  e.xecuted. 
It  remains  for  the  theater  staffs  and  the  city  authori- 
ties to  keep  the  equipment  up  to  its  maximum  effi- 
ciency and  to  insist  upon  the  employment  of  well- 
trained,   competent   employes. 


Wave  Meter  for  Space  Telegraphy. 

Professor  Slaby  of  the  Charlotlenburg  Technical 
High  School  has  designed  a  handy  apparatus  for 
measuring  the  wave-lengtli  of  a  space-telegraph 
sending  apparatus  readily  and  accurately.  While 
testing  a  linear  vibrating  system  generating  quarters 
of  a  wave-length  of  one  meter  udiich  were  received 
by  a  rectangular  loop  receiver  (see  Fig.  i).  Professor 
Slaby  obtained  the  same  tension  curves  both  for 
(.'XBC)  and  (.\ED)  comprising  nodes  located  in 
(B)  and  (E)  and  tension  maxima  in  (A)  on  one 
hand  and  (C)  and  (D)  on  the  other,  the  tension  in 
the  two  latter  points  being  absolutely  ideqtical  and 
of  the  same  phase.  A  phase  difference  amounting 
to  180°  (the  tension  remaining  the  same)  was  ob- 
tained between  (D)  and  (C)  by  connecting  (D)  to 
a  wire  (D  F)  two  meters  in  length  so  as  to  allow 
of  half  a  wave  being  produced  therein,  wdiich  re- 
sulted in  the  tension  between  (F)  and  (C)  growing 
on  to  values  nearly  twi^e  as  great  as  those  for- 
merly obtained  in    (C)   and    (D). 

Further  increases  were  noted  as,  in  order  to  give 
the  additional   wire  a  more  convenient  form,  it  was 
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FIG.    I.       WAVE  METER  FOR  SPACE    TELEGRAPHY.  —  RECTAN- 
GULAR   LOOP    RECEIVER. 

wound  Up  to  form  a  coil.     Whenever  to  the  tensioii 

\ 

maxinuim    of    an    oscillating    circuit    a    wire    —    in 

2 

length  was  connected,  the  terminal  tension  could  be 
raised  to  multiple  values  in  the  case  of  the  additional 
wire  forming  a  coil.  This  is  why  such  coils  tuned 
for  the  wave-length  of  the  system  are  termed  "ten- 
sion multipliers."  The  experimenter  also  found  that 
the  increase  in  the  terminal  tension  was  attended  by 
a  contortion  of  the  waye  previously  quite  regular, 
so  that  the  beginning  of  the  coil  would  form  neither 
a  perfect  tension  node  nor  a  current  node. 

Professor  Slaby  gives  a  rather  simple  thepreticnl 
explanation  of  this  phenomenon,  showing  that  any 
earthed   wire   systems   receiving  an   electric   impulse 


of  a  certain  frequency  will  vibrate  in  resonance  in 
case  that  what  he  terms  the  "vibration  capacity' 
(that  is  to  say  t]ie  product  C  L  of  the  electrostatic 
capacity  by  the  self-induction)  is  the  same,  so  that 
th"e  equation  T  =  2  "  V  C  L  is  satisfied.  The  elec- 
trostatic capacity  may  be  rather  different  without 
the  above  equation  ceasing  to  be  satisfied.  The 
energy  of  the  oscillating  system,  however,  which  de- 
pends on  the  electrostatic  capacity,  will  be  altered  in 
proportion.  It  is  shown  that  a  system  of  n  parallel 
wires  placed  at  distances  apart  as  high  as  possible- 
will  have  a  self-induction  as  small  and  an  electro- 
static capacity  (and  accordingly  vibration  energy)  as 
high  as  possible.  Such  oscillating  systems  are  there- 
fore most  suitable  for  transmitting  electromagnetic 
energy  for  space-telegraph  purposes.  The  surface 
tension  at  the  ends  of  the  wire  cannot  in  fact  increase 
beyond  admissible  limits  so  as  to  produce  a  radiation 
of  electric  masses  (electrons)  which  w^ould  mean  a 
noticeable  loss  of  energy. 

Now  the  opposite  would  be  true  in  ihe  case  of  a 
visible  sign  being  required  in  the  circuit,  depending 


FIG.     2.         WAVE     METER    FOR    SPACE      TELEGRAPHY.  — PRO- 
FESSOR slaby's  apparatus. 

On  whether  the  dimensions  of  the  latter  correspond 
to  the  maximum  energy  input,  that  is  whether  the 
circuit  is  tuned  for  the  frequency  of  the  oscillation 
transmitted  to  it.  As  in  the  latter  case,  a  strong 
radiation  of  electrons  should  be  aimed  at,  the  vibra- 
tion capacity  should  be  chosen  so  as  to  ensure  a  sur- 
face tension  as  high  as  possible  by  combining  a 
minimum  electrostatic  capacity  with  a  maximum 
magnetic  capacity  or  self-induction.  This  is  obtaineJ 
by  designing  the  vibrating  conductor  as  a  coil. 

By  simple  theoretical  considerations  the  professor 
shows  that  the  electron  radiation  of  such  multipliers 
is  in  the  first  place  dependent  on  the  pitch  of  the 
coil.  Wires  of  a  minimum  diameter  coated  with  a 
very  thin  insulating  material  should  therefore  be  used 
in  this  connection.  Copper  wires  O.i  millimeter  iu 
thickness  comprising  a  single  silk  winding  or  else  an 
extremely  thin  insulating  coating  of  cellulose  acetate 
gave  quite  satisfactory  results.  This  copper  wire 
was  wound  on  glass  tubes  or  ebonite  or  oak  tree 
rods  of  different  diameters,  and  the  resonance  length 
of  the  latter  in  the  case  of  a  unipolar  earthing  was 
ascertained  for  a  given  wave-length.  Professor 
Slaby  gives  an  approximate  relation  between  the 
capacity,  self-induction  and  vibration  of  a  coil  from 
wdiicli  the  w^ave-length  may  be  inferred  \vith  accuracy 
to  a  fraction  of  one  per  cent. 

As  regards  the  question  of  how  the  vibration 
energy  from  the  circuit  tested  may  be  transmitted 
to  the  multiplier  rod.  a  monopolar  earthing  was 
readily  made  in  the  laboratory  (the  floor  of  which 
is  laid  throughout  with  zinc  plates,  thus  constitutin-r 
an  artificial  earth  of  sufficient  capacity).  The  capacity 
of  the  human  body,  being  about  lOO  microfarads 
proved  perfectly  sufficient.  The  arrangement  of  the 
apparatus  is  shown  in  Fig.  2.  Keeping  in  the  left 
hand  a  multiplier  rod  provided  at  one  end  with  a 
metallic  ring  touching  the  latter  and  carrying  the 
thumb  and  index  of  the  right  hand  alongside  the 
rod  the  free  end  of  the  latter  would  begin  sparking  as 
the  index  reached  the  resonance  position,  the  more 
strongly  as  this  end  was  turned  toward  the  oscillating 
circuit.  A  more  accurate  adjustment  may  be  ob- 
tained by  carrying  over  the  multiplier  rod  a  short 
metallic  rod  grounded  by  means  of  a  wire  fixed  to  n  ■ 
metallic  plate  lying  on  the  ground.  The  best  results 
were  obtained  by  causing  the  violet  radiation  from 
the  sparks  to  act  on  fluorescent  bodies.  When 
placing  crystals  of  barium  platino-cyanide  in  the  end 
of  the  rod  an  extraordinary  intensity  of  the  luminous 
effect  was  noted  so  as  to  obtain  a  light-green  spot 
noticeable  even  in  direct  sunlight.  When  intermix- 
ing leaf  gold  with  small  leaves  covered  with  the 
above  crystals  a  bright  green  luminous  torch  was 
noted  as  an  evidence  of  the  multiplier  rod  being 
tuned. 

When  considering  that  the  determination  of  a 
wave-length,  according  to  previous  methods  required 
a  whole  series  of  observations,  extending  at  least 
over  half  a  day,  the  multiplier  rod,  allowing  of  the 
tuning  of  space-telegraph  stations  being  checked 
almost  instantaneously,  and  in  a  way  as  accurate  as 
possible,  may  be  said  to  embody  a  most  valuable  ad- 
vance, likely  to  materially  further  the  development  of 
space  telegraphy.  G. 
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ALTERNATINQCURRENT  WORKING. 


B\'  W.  B.  Gump,  Asso.  Mem.  A.  I.  E.  E. 
Part  III. 


Alternators. 

A  knowledge  of  the  principles  of  construction  and 
operation  of  alternators  is  of  the  highest  importance 
since  a  defect  in  the  alternator  (however  sUght  in 
itself)   will  influence  the  entire  transmission  system. 

It  cannot  be  expected  that  the  subject  can  be  com- 
pletely covered  in  a  current  article  of  this  nature. 
The  purpose  in  view  is  to  give  such  facts  and  demon- 
strate such  principles  as  are  essential  in  understanding 
the  fundamental  features  involved. 

Alternators  may  be  classified  as  "single-phase"  and 
"polyphase."  In  both  they  are  essentially  multi- 
polar, since  the  peripheral  speed  has  a  limitation,  and 


FIG.    18.       ALTERNATOR    COILS    CONNECTED    IN    SERIES, 


the  frequencies  range  between  25  and  125  cycles  per 
second.  Therefore  it  is  obvious  that  a  bipolar  ma- 
chine of  a  capacity  (save  the  very  smallest)  could 
not  be  driven  at  the  required  speed  with  safety. 
As  in  direct-current  machines,  alternators  have  their 
fields  excited  by  a  direct  current.  In  place  of  the 
commutator  the  current  is  led  from  brushes  which 
rest  upon  "collector  rings"  or  "slip  rings."  In  the 
majority  of  machines  up  to  300  kilowatts  the  arma- 
ture revolves  as  in  the  case  of  a  direct-current  ma- 
chine. In  most  large  alternators,  however,  it  has  been 
found  advantageous  to  revolve  the  field  magnet  and 
have  the  armature  stationary.  This  is  because  the 
difficulties  confronted  in  insulating  a  revolving  arma- 
ture of  a  high  voltage  usually  settle  the  question  in 
favor  of  exciting  the  field — which  requires  but  a  low 
voltage — through  slip  rings,  and  thoroughly  insu- 
lating the  armature  in  a  stationary  position.     In  most 
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FIG.    ig.       DIAGRAM  OF  AUTOMATIC  FIELD  REGULATOR. 

alternators  of  the  revolving  magnet  type  the  armature 
is  outside  and  the  field  revolves  within.  The  great 
Niagara  machines,  however,  are  exceptions  and  are 
notable  for  the  fact  that  the  field  magnets  revolve 
outside  the  armature.  Such  a  machine  is  known  as 
the  "umbrella  type,"  the  main  shaft  operating  in  a 
vertical  position. 

Single-phase  Machines. 
The  connections  of  a  single-phase  alternator  are 
comparatively  simple,  especially  the  armature  connec- 
tions. The  simplest  scheme  is  merely  a  set  of  coils 
connected  in  series  as  shown  in  Fig.  18.  It  should 
be  noticed  that  there  are  the  same  number  of  coils 
as  there  are  poles,  so  that  the  direction  of  current 
in  every  other  coil  is  the  same,  corresponding  to 
the  poles.  In  consequence  of  this  the  coils  must 
be  connected  opposite;  alternately  (N)  and  (S). 
There  may  be  twice  as  many  poles  as  coils,  in  which 
case  the  coils  must  all  be  connected  in  the  same 
direction.  This  is  obvious  from  the  fact  that  each 
coil  is  under  a  pole  of  the  same  sign  (either  (N)  or 
(S),  or  in  a  sdmilar  phase  relation  between  the  two), 
at  any  instant. 

Calculation  of  Electromotive  Force. 
The  electromotive  force  of  an  alternator  may  be 
calculated  by  using  a  formula  similar  to  that  of  the 


continuous  electromotive  force,  the  difference  aris- 
ing from  the  use  of  a  constant,  the  "form  factor"  of 
the  electromotive-force  wave.  Consider  first  the 
electromotive  force  of  a  bipolar  machine  having  a 
single  coil.  It  is  evident  that  one  complete  revolu- 
tion will  complete  one  cycle;  hence  one  revolution 
per  second  of  a  bipolar  with  One  coil  has  a  fre- 
quency of  unity.  During  its  revolution  the  electro- 
motive force  rises  to  maximum  twice  and  twice 
decreases  to  zero,  completing  one  cycle.  Now  sup- 
pose we  have  four  poles  instead  of  two.  Then  there 
must  be  either  two  coils  or  four  coils.  In  either 
case  the  frequency  will  be  doubled,  and  with  one 
revolution  per  second  the  frequency  will  be  two. 
From  the  demonstration  given  it  is  evident  that 
the  frequency  is  half  the  number  of  poles  multiplied 

Pn 

by  the  revolutions  per  second,  or  F  =^ 

2X60 

If  a  coil  is  revolved  through  one  cycle  it  will  be 
seen  the  coil  is  penetrated  twice  by  the  flux  of  one 
pole,  that  is,  each  conductor  of  a  coil  cuts  the  lines 
of  force  under  two  poles  during  one  complete  cycle. 

It  is  well  known  that  the  electromotive  force 
generated  in  a  single  coil  of  a  direct-current  arma- 
ture is  the  average  electromotive  force  per  conductor 
times  the  number  of  conductors.  In  the  case  of  alter- 
nating electromotive  force,  however,  it  is  the  effective 
value  which  must   be   employed.     The   ratio  of  the 
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Two-phase  Four-wire 
Circuit. 


Two-phase  Three-wire  Circuit 
with  Common  Return, 
FIG.   20.       TWO-PHASE    CIRCUITS. 

effective    to   the    average    for   a    sine   wave   is    i.ii; 
therefore  the  equation  for  the  electromotive  force  be- 
2.22  <!'  f  c  N 

comes  E  =^^ 

10^X60 
in  which  •!•  =  flux  per  pole, 

f  ^  frequency, 

c  =  number  of  conductors  in  series, 

N  =  revolutions  per  minute. 
Single-phase  alternators  are  used  almost  entirely 
for  lighting,  since  single-phase  current  has  not  been 
successfully  utilized  for  power  purposes  except  in 
small  installations.  Its  development  is  progressing 
to  such  an  extent,  however,  that  a  very  few  years 
may  see  our  electric  railways  operated  entirely  by  sin- 
gle-phase apparatus. 

Field  Excitation. 
It  is  necessary  in  most  alternating-current  circuits 
to  maintain  a  constant  voltage  the  same  as  with  di- 


FIG.    21.       CURVE    OF    RESULTANT    ELECTROMOTIVE     FORCE. 

rect  current.  There  are  several  methods,  each  of 
which  is  arranged  to  modify  the  strength  of  the  field. 
The  simplest  method  is  rheostatic  regulation  by  hand 
The  method  more  common,  that  of  automatic  reguht- 
tion,  is  shown  diagrammatically  in  hig.  19.  in  which 
(ab)  are  armature  coils  and  (C)  is  the  field  coil. 

The  main  field  (C)  is  excited  from  the  exciter 
(E),  whose  field  strength  is  controlled  by  the  rheo- 
stat (r).  The  strength  of  field  (C)  is  furthermore 
regulated     (as    conditions    may    demand)     through 
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(R).  The  terminals  of  the  armature  (T)  and  (T') 
lead  out  to  collector  rings  (B)  (B'),  the  terminal 
(T')  first  conducting  the  current  through  the  recti- 
fier (C)  to  the  series  coil  (S),  whose  strength  is 
regulated  by  the  shunt  (S').  This  arrangement  cor- 
responds to  a  direct-current  compound-wound  ma- 
chine, the  series  coil  (S)  strengthening  the  main  field 
by  virtue  of  the  main  current  being  conducted 
through  it.  Thus  the  voltage  is  kept  up  automat- 
ically. 

Polyphase  Machines. 
Since  polyphase  alternators  are  of  such  great  im- 
portance it  will  be  well  to  devote  the  remainder  of 
the  article  to  that  class  of  apparatus,   It  is   well  to 


(a)  (b) 

Delta  Connection.  Y  Connection, 

FIG.   22.       THREE-PHASE    CONNECTIONS. 

consider  first  the  relation  between  current  and 
electrornotive  force.  In  the  two-phase  system  there 
are  two  separate  single-phase  circuits  90°  apart.  A 
two-phase  four-wire  circuit  is  diagrammatically  rep- 
resented in  Fig.  20a.  The  electromotive  force  be- 
tween the  wires  of  each  phase  respectively  may  be 


^)  (B)  (c) 

FIG.    23.       DIAGRAMS    SHOWING    PRESSURE    RELATIONS    IN 
THREE-PHASE    SYSTEM, 

represented  by  E.  No  connection  is  made  between 
the  two  circuits.  The  current  in  each  is  A  amperes. 
A  two-phase  three-wire  system  is  shown  in  Fig.  20b. 
in  which  (O)  is  a  common  return  wire.  Represent- 
ing the  electromotive  forces  of  coils  (b)  and  (C) 
respectively,  in  Fig.  21.  the  resultant  of  the  two  coils 
becomes  V2,  so  that  the  voltage  between  (m)  and 
(n)  is  V2  E  volts,  that  between  (n)  and  (0)  or  (m) 
and  (o)  being  E  volts.  If  A  amperes  flow  in  (m) 
and  (n),  then  V2  A  amperes  flow  in  the  common 
return  wire  (o).  Four-phase  systems  are  uncommon 
and  will  not  be  considered  here.    The  most  common 


Diagram  of  Connection. 


Vector  Diacram  of  Resultant 
Electromotive  Force 


FIG.    24,       THREE-PHASE    CIRCUITS. 

system  employed  is  the  three-phase.  .The  armature  of 
a  three-phase  alternator  is  connected  in  one  of  two 
ways — "delta"  or  "Y."  The  delta  connection  is 
shown  in  Fig.  22a  and  the  *'Y"  connection  in  Fig. 
22b. 

The  pressure  and  current  relations  in  a  three-phase 
system  are  more  puzzling  than  those  of  two-phase, 
so  in  order  to  make  these  relations  clear  several  dia- 
grams are  shown  demonstrating  the  relations  graphic- 
ally. Observing  Fig.  23,  let  A,  B  and  C,  respectively, 
represent  three  coils  which  revolve  in  a  bi-polar 
field.  It  is  obvious  that  the  coils  will  generate  cur- 
rents differing  in  phase  by  120°.  Now  let  the  coil 
B  be  connected  so  that  (a)  and  (b)  are  in  series. 
As  these  coils  are  120°  apart,  they  would  have  to  be 
added  geometrically  to  get  the  resultant  value  of  the 
electromotive  force.  Next  obsen'e  Fig.  C  which  is 
connected  with  coil  (a)  opposite  to  (b).  This  is  the 
same  as  a  "Y"-connected  armature.  In  this  case  the 
electromotive  forces  must  be  subtracted.  It  amount? 
to  adding  the  two  values  vectorially  at  300°.  The 
vector  sum  is  shmvn  in  Fig.  24b,  the  resultant  E 
being  equal  to  V3  times  the  electromotive  force  of 
one  coil,  or  E  =  V3  E.    The  Y  connection  is  usually 
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represented  in  diagram,  as  shown  in  Fig.  24a.  The 
"delta"  or  "mesh"  connection  is  shown  in  Fig.  25. 
Here  the  voltage  between  any  two  of  the  terminals  is 
E,  while  the  current  in  each  line  is  (V3A)  am- 
peres, since  each  line  wire  is  led  from  two  coil  ter- 
minals. Thus  the  current  is  increased  while  the  volt- 
age remains  the  same.  When  once  these  relations 
are  fixed  in  mind  it  is  not  hard  toremember  them. 
It  is  of  the  utmost  importance  that  they  be  well 
understood  in  order  to  apply  them  to  the  transformer 
which  will  be  taken  up  later. 

ARMATURES. 

Armature  windings  (both  single-phase  and  poly- 
phase) may  be  either  "concentrated"  or  "distributed." 
If  there  is  but  one  slot  per  hole  per  phase,  the  wind- 
ing is  said  to  be  "concentrated."  If,  however,  the 
winding  is  extended  over  several  slots  per  hole,  th; 
winding  is  "distributed." 

A  two-phase  (concentrated)  winding  is  diagram- 
matically  represented  in  Fig.  26.  For  the  sake  of  sim- 
plicity only  four  poles  are  drawn,  rendering  the  con- 
nections more  easily  understood.  A  three-pha.sc 
winding  is  shown  in  Fig.  27.  The  armature  is  delta 
connected,  as  will  be  evident  if  the  connections  ar: 
traced,  each  ring  carrying  two  terminals.  A  three- 
phase  Y-connected  armature  is  shown  in  Fig.  28. 
The  electrical  center  of  the  armature  is  at  (bl, 
which  corresponds  to  (O)   in  Fig.  24. 

A  few  points  regarding  armature  reaction  should 
be  taken  up  before  going  further.  It  will  be  under- 
stood from  Fig.  29  that  as  the  armature  moves  in 
the  direction  of  the  arrow  an  electromotive  force 
will  be  set  up  in  the  conductors,  the  maximum  value 
being  reached  when  the  opposite  inductors  of  a  coil 
are  respectively  under  a  (N)  and  (S)  pole.  The 
effect   of  the  magnetism  is  to  drag   in   the  trailing 


FIG.  25.       DIAGRAM    OF   DELTA   OR    MESH    CON.NECTION. 

pole  tips,  and  this  is  aided  by  the  magnetism  of  the 
armature  as  well  as  that  of  the  field.  This  increases 
the  flux  density  in  the  pole  tips,  which  decreases  the 
permeability.  The  length  of  air  gap  is  also  increased, 
hence  the  regulation  of  the  machine  is  affected.  If 
the  current  lags  the  armature  will  be  in  advance  of 
position  shown  in  Fig.  29  when  at  maximum  current. 
The  effect  will  be  to  cause  a  distortion  of  the  flux 
and  a  demagnetizing  action  ensues.  If  the  current  is 
leading,  then  the  opposite  effect  takes  place — that  is. 
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factor  of  the  system,  thus  increasing  the  current  out- 
put for  a  given  power. 

The  next  point  of  importance  to  be  considered  is 
armature  reactance.  All  armatures  are  constructed 
with  a  comparatively  low  resistance,  which  in  mo-t 
cases  is  practically  negligible ;  the  inductance  L  is 
generally  so  high,  however,  that  the  reactance  2  t  f  L 
at  right  angles  with  the  resistance  creates  a  high 
impedance.  Most  alternators  therefore  will  stand 
a  dead  short-circuit  for  a  short  time  without  injur;,'. 
Alternators  which  are  to  run  in  parallel  should  have 
considerable  armature  inductance. 

Synchronous  Impedance. 

The  terminal  electromotive  force  of  an  alternator 
under  load  is  not  the  same  as  the  electromotive 
force  on  open  circuit,  the  speed  and  excitation  re- 
maining constant.  The  electromotive  force  of  the 
machine  on  open  circuit  is  made  up  of  the  following 
items  which  can  be  added  vectorially ; 

(i)   Terminal  voltage  E. 
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FIG.   26.       TWO-PHASE    CONCENTRATED    WINDING. 

the  armature  current  is  maximum  before  the  arma- 
ture coil  reaches  the  position  shown  ;  hence  the  mag- 
netism is  cumulative.  From  these  facts  it  is  evi- 
dent that  an  inductive  load  will  affect  the  regulation, 
distorting  the  field,  and  decreasing  the  field  strength. 
The  regulation  therefore  is  much  better  on  a  lighting 
load  than  on  a  power  load,  especially  on  a  line  using 
induction  motors.    The  latter  tend  to  lower  the  power 
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THREE-PHASE    CONCENTRATED    WINDING. 

(2)  Ohmic  drop  in  armature  C  R, 

(3)  Armature  inductive  drop, 

(4)  Voltage  loss  due  to  reluctance  by  field  dis- 
tortion, 

(5)  Voltage  loss  due  to  demagnetizing  action 
from  a  lagging  current,  or  magnetizing  action  from 
a  leading  current. 

The  items  from  (2)  to  (5)  inclusive  may  be  ac- 
counted for  by  a  mathematical  quantity  called  the 
"synchronous  impedance."  It  is  equal  to  the  im- 
pedance which,  if  connected  in  series  with  the  external 
circuit,  having  the  same  impressed  voltage  as  that  of 
open  circuit  will  cause  the  same  flow  of  current  which 
does    flow.     The    synchronous    impedance    may    be 


FIG.    28.       THREE-PHASE    Y-CONNECTED    WINDING, 

ascertained  in  the  following  simple  way:  Run  the 
alternator  at  the  proper  speed,  then  short-circuit  the 
armature  through  an  ammeter.  Now  excite  the  field 
until  the  desired  load  is  indicated.  Observing  care- 
fully the  current  flowing,  break  the  load  circuit  and 
ascertain  the  open-circuit  electromotive  force.  This 
divided  by  the  current  will  give  the  "synchronous 
impedance."  The  component  at  right  angles  to  th'5 
armature  resistance  is  termed  "synchronous  react- 
ance." Combining  it  vectoriallj'  with  the  resistance 
R  will,  of  course,  give  the  synchronous,  impedance. 

Regulation. 
Alternators  used  for  lighting  must  necessarily 
have  close  regulation.  A  method  commonly  em- 
ployed to  maintain  constant  potential  has  already  been 
explained.  The  Westinghouse  company  employs  a 
novel  method  of  regulation.  A  composite  winding 
is  used,  the  compensating  coils  being  supplied  by  cur- 
rent through  a  series  transformer  which  is  carried 
on  the  inside  of  the  armature.  The  entire  armature 
current   passes   though    the   primary    winding,   which 
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consists  of  but  few  turns.  The  current  in  the  second- 
ary and  hence  in  the  conpensated  winding  is  pro- 
portional to  the  primary  or  armature  current. 
On  the  end  of  the  shaft  is  a  commutator  which  has 
the  same  number  of  segments  as  there  are  poles  on 
the  machine.  Now  if  the  brushes  resting  on  this 
commutator  which  carries  the  secondary  current  rest 
between  adjacent  segments  at  the  instant  when  the 
alternating-current  value  passes  through  zero,  a  max- 
imum pulsation  will  be  received  in  the  compensating 
circuit.  Hence  shifting  the  brushes  forward  or 
backward  from  this  point  will  change  the  amount  of 
compounding  of  the  field. 

In  the  case  of  large  alternators  regulation  is  ac- 


FIG.    29.       DIAGRAM    ILLUSTRATING    ARMATURE    REACTION. 

complished  entirely  through  the  medium  of  the  ex- 
citer, and  the  w-indings  are  seldom  made  composite. 
It  is  evident  that  rheostatic  regulation  in  the  main 
field  of  a  large  machine  would  involve  a  C"R  loss 
of  considerable  magnitude.  A  rheostat  in  the  field 
of  the  exciter,  however,  handles  but  a  small  amount 
of  current  and  effects  the  regulation  through  a  wide 
range,  accomplishing  the  desired  result  in  the  main 
field  with  a  very  small  loss.  The  rheostat  is  con- 
trolled by  hand  in  nearly  every  case,  the  exciter 
pressure  being  from  80  to  125  volts.  The  latter 
voltage  is  quite  common  for  machines  of  from  2,000 
to  5,000-kilowatt  capacity. 

Efficiexcy. 
The  efficiency  of  alternators  increases  with  the 
size  of  the  machine,  the  proportion  of  full  load  re- 
maining constant.  Efficiencies  range  from  90  per 
cent,  in  a  50-kilowatt  machine  to  97  per  cent,  in  .a 
5,000-kilowatt.      The   efficiency   will    of   course   vary 
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with  the  load.  The  curves  in  Fig.  30  show  the 
efficiency  and  the  '"no-load  saturation"  for  a  5,000- 
kilowatt  alternator.  It  will  be  seen  that  at  one-quar- 
ter full  load  the  efficiency  is  considerably  above  90 
per  cent. ;  at  half  load  it  is  nearly  95  per  cent,  while 
at  full  load  it  closely  approaches  97  per  cent,  and 
slightly  increases  for  overloads  up  to  1.3  full  load. 

Before  concluding,  a  word  should  be  said  regard- 
ing "inductor"  alternators.  These  have  not  been 
discussed  because  they  do  not  represent  the  typical 
alternator,  and  have  not  been  thought  sufficiently  im- 
portant to  dwell  upon.  By  an  "inductor"  alter- 
nator is  meant  one  in  which  the  field  and  armature 
are  stationary.  The  moving  element  is  some  form 
of  rotor  containing  projections  termed  "inductors," 
w'hich  make  and  break  the  magnetic  circuit,  causing 
a  change  of  flux  which  induces  an  alternating  cur- 
rent in  the  stationary  winding.  Machines  of  this  type 
are  not  as  efficient  as  those  with  a  wound  armature, 
but  they  do  not  require  the  care  and  attention  de- 
manded by  the  other  machines,  and  for  this  reason 
they  arc  given  an  important  place  in  smaller  plants, 
since  they  are  cheaper  and  easier  to  operate  than  the 
latter. 

\To  he  continued.^ 


The  city  of  Orillia,  Ont.  is  about  to  raise  $100,  ■ 
000,  to  be  spent  on  the  further  extension  of  its 
electrical    power-transmission    works. 
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London  Trunk  Telephone  Exchange. 

Trunking  service  between  the  London  Postoffit 
telephones  and  the  provincial  cities  and  continental 
towns  has  hitherto  been  carried  on  through  a  large 
trunk  exchange  located  in  the  General  Postoffice.  Re- 
cently, however,  a  new  exchange  has  been  completed 
and  put  in  operation,  which  is  located  in  the  same 
buildmg  as  the  central  local  exchange.  An  interior 
view  01  this  well-equipped  plant  is  shown  in  Fig.  i. 

In  the  equipment  there  will  be  positions  ultimately 
for  42  trunk  operators.  Each  switch  section  is 
divided  into  three  panels,  controlled  by  two  opera- 
tors; five  trunk  circuits  are  terminated  on  each  of 
the  outer  panels,  which  also  carry  the  multiples  of 
the  junction  circuits  serving  the  minor  local  ex- 
changes. The  junction  circuits  of  the  principal  local 
exchanges  are  multipled  on  the  middle  panel  of  each 
section,  where  they  are  accessible  to  either  operator. 
Transfer  circuits  for  interconnecting  trunk  circuits 
are  provided  on  each  of  the  trunk  panels,  as  well  as 
foreign,  reserve,  and  the  usual  official  circuits.  Ap- 
paratus is  also  provided  for  terminating  a  number 
of  local  subscribers'  circuits  which  are  used  only  for 
extensions  to  the  trunk  system. 

In  the  center  of  the  room  are  the  recording  oper- 
ators' tables,  at  which  all  outward  trunk  calls  from 
local  exchanges  are  received.  The  operators  at  these 
tables  record  the  particulars  of  the  calls  on  printed 
tickets,  whicn  are  then  distributed  to  the  operators 
at  the  corresponding  trunk  sections.  When  a  trunk 
circuit  is  at  liberty  the  London  operator  proceeds 
to  call  the  local  subscriber  who  originated  the  de- 
mand, and  at  the  same  time  calls  up  the  distant 
trunk-exchange  operator,  who  obtains  the  attention 
of  the  distant  subscriber.  At  the  moment  when  the 
two  subscribers  commence  conversation  the  time  is 
recorded  on  the  record  ticket  by  means  of  a  "cal- 
culagraph,"  which  consists  of  a  clock  let  into  the 
keyboard  shelf  between  two  operators  at  every  sec- 
tion, and  actuating  type  wheels,  by  which  the  hour, 
minute  and  quarter-minute  are  stamped  on  the  ticket. 
On  the  conclusion  of  conversation  the  ticket  is  again 
stamped,  so  that  a  permanent  record  of  the  duration 
of  the  conversation  is  obtained  without  possibility 
of  error.  The  tickets,  which  bear  all  the  necessary 
data,  are  afterward  collected  and  sent  to  the  ac- 
counts department  to  enable  the  latter  to  make  out 
the  periodical  claims  for  payment. 

During  the  daytime  each  operator  takes  care  of 
no  more  than  five  trunks.  At  night  and  at  slack 
times,  however,  as  many  as  15  trunks  are  thrown 
on  one  operator.  The  present  equipment  of  the 
exchange  comprises  40  operators'  positions  for  pro- 
vincial trunks,  two  positions  for  foreign  circuits, 
one  learner's  position,  two  transfer  sections  and  two 
reserve  positions.  Each  switch  section  is  divided 
into  three  panels.  The  outer  panels  each  receive  the 
terminals  of  five  trunk  circuits,  and  the  multiples  of 
the  junction  circuits  serving  the  minor  local  ex- 
changes. The  junction  circuits  of  the  principal  local 
exchanges  are  multipled  on  the  middle  panel  within 
easy  reach  of  the  operator  on  either  side.  These 
circuits  are  worked  on  the  call-wire  system,  and  an 
independent  set  of  call-wire  keys  connected  with  the 
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necting  the  junction  from  the  trunk  circuit,  if  neces- 
sary, to  enable  the  operator  readily  to  ascertain  the 
locality  of  a  fault.  The  "calculagraph"  already  men- 
tioned is  situated  with  its  time-stamping  attachment 
between  the  two  operators  at  each  section,  while 
racks  on  the  front  of  the  switchboard  hold  the  tickets. 

Connections  between  the  trunk  section  of  a  pro- 
vincial exchange  and  the  new  trunk  exchange  are 
shown  in  Fig.  2.  The  trunk  circuits  are  worked  dur- 
ing the  day  on  the  equipotential  system;  at  night, 
open-circuit  working  is  adopted,  with  magneto  call- 
ing and  clearing. 

Normally  the  "polarized  indicator  relay"  (P.  I.  R. 
"B")  shows  "line  free,"  the  pointer  being  held  to  the 


is  actuated  by  the  ringing  current  and  brings  (R.) 
into  action,  reversing  the  indicator  needle  to  the 
ett,  where  it  remains.  At  the  same  time  the  white 
amp  m  the  cord  circuit  of  the  London  operator 
lights  up.  When  the  provincial  exchange  operator 
answers  the  call  by  inserting  a  plug,  the  London 
operator  presses  the  talking  key  to  give  the  par- 
ticulars of  the  call ;  the  insertion  of  a  plug  at  the 
provincial  exchange  causes  the  lamp  (L)  to  be 
extinguished. 

The  act  of  withdrawing  the  plug  at  the  provincial 
exchange  lights  up  the  lamp  (L)  just  mentioned 
in  the  cord  circuit  at  the  London  exchange,  thus 
giving  the  clearing  signal.     Similarly  the  withdrawal 


FIG.    I.       LONDON    TRUNK   TELEPHONE   EXCHANGE.— INTERIOR    VIEU    MIOWI.NG    SWITCHBOARD. 


right  by  a  current  from  the  four-volt  battery.  When 
a  plug  is  inserted  in  the  switch  spring  the  indicator 
is  cut  out  of  circuit,  as  well  as  the  battery  and  the 
relays  (R,)  and  (R»).  The  operator  at  the  pro- 
vincial exchange  then  presses  her  magneto  ringing 
key,  which  actuates  relay  (R7)  at  the  trunk  ex- 
change, bringing  relay  (R.)  into  operation  by  cur- 
rent derived  from  the  22-volt  battery.  (Ri)  re- 
mains closed  and  the  lamp  above  the  switchspring 
lights  up.  At  the  same  time  the  pilot  relay  is  actu- 
ated, lighting  the  pilot  lamp,  which  remains  lighted 
so  long  as  any  call  remains  unanswered.  At  night 
the  switch  shown  in  the  right-hand  corner  is  re- 
versed, causing  the  night  relay  to  act  and  ring  a  bell 
whenever  the  pilot  lamp  lights.  As  shown  in  the 
diagram,  the  insulating  plugs  at  the  ordinary  and 
concentration  sections  determine  whether  the  call 
shall  be  received  at  the  former  or  the  latter  position. 


of  the  plug  at  the  London  exchange  prior  to  that 
of  the  plug  at  the  provincial  exchange  gives  a  clear- 
ing signal  in  the  cord  circuit  of  the  operator  at  the 
latter  station. 


PROVINCIAL  EXCHANGE 
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FIG.  2.   LONDON  TRUNK  TELEPHONE  EXCHANGE. — CONNECTION  BETWEEN  LONDON  AND  PROVINCIAL  EXCHANGES. 


Cascades  at  the  Fair  In  Operation. 

The  three  great  cascades  which  form  the  crowning 
glory  of  the  architectural  picture  at  the  St.  Louis 
Fair  were  tested  for  the  first  time  on  the  night  of 
April   igth. 

The  water  was  turned  on  from  the  big  pump  at 
8:30  o'clock,  after  the  decorative  lights  had  been 
turned  on  for  half  an  hour.  The  handful  of  invited 
spectators  at  the  foot  of  the  cascades  on  either  side 
of  the  grand  basin  saw  the  water  burst  out  from 
the  mouth  of  a  dark  cavern  in  the  uppermost  fall 
and  roll  like  a  mass  of  molten  silver  into  the  basins 
beneath.  Disappearing  beneath  the  causeway,  the 
stream  came  into  sight  again  and  slowly  found  its 
way  over  the  cascade  steps  to  the  basin  at  the  foot. 
It  was  fully  10  minutes  before  the  water  reached  the 
bottom. 

Simultaneously,  the  four  fountains  in  the  basin 
spouted  forth  like  geysers  and  the  spray,  caught  up 
by  the  wind,  was  dashed  across  the  terrace  on  the 
west  side.  From  the  centra!  plaza  the  water  ap- 
peared 3s  a  thin  veil  thrown  across  the  rows  of  lights. 
its  motion  being  barely  discernible. 

President  Francis,  Director  of  Works  Taylor,  Di- 
rectors S.  M.  Dodd  and  C.  W.  Knapp  and  Construct- 
ing Engineer  Ellicott  witnessed  the  test,  and  agreed 
that  the  effect  could  not  be  equaled. 

Only  one  of  the  three  big  pumps  was  in  operation. 
The  flow  of  water  was  estimated  at  30,000  gallons 
a  minute.  The  three  pumps,  which  are  electrically 
operated,  will  have  a  normal  capacity  of  90,000  gal- 
lons, with  a  limit  of  power  up  to  120,000  gallons. 
Two  of  the  pumps  are  already  installed  and  the  third 
is  being  set  up.  When  the  full  power  is  in  use  the 
central  cascade  will  take  60,000  gallons  and  two 
smaller  ones  15,000  each. 


various  exchanges  concerned  is  provided  at  each 
operator's  position. 

The  trunk-clearing  signal  is  given  automatically 
on  the  withdrawal  of  the  connecting  plug  at  the  dis- 
tant exchange.  Each  pair  of  connecting  plugs  and 
cords  is  equipped  with  two  signalling  lamps — one 
white  and  one  red.  The  white  lamp  glows  when  a 
clearing  signal  is  given  from  the  distant  end  of  a 
trunk  circuit  and  the  red  lamp  when  a  clearing  signal 
is  sent  by  a  London  local  .subscriber  over  the  junc- 
tion circuit,  or  if  the  connection  be  accidentally 
severed  at  the  local  exchange. 

Each  cord  circuit  is  also  associated  with  two  keys ; 
one,  the  ringing  and  speaking  key,  is  used  for  ring- 
ing on  the  trunk  circuit,  and  for  connecting  the 
operator's  speaking  apparatus  with  the  corresponding 
pair  of  cords;  the  other,  the  ringing  and  disconnect- 
ing key.  is  used  for  ringing  subscribers  when  re- 
quired  over   the    junction    circuits,   and   for   discon- 


the  action  being  precisely  the  same  in  either  case.  It 
will  be  seen  also  that  if  either  of  the  insulating  plugs 
be  transferred  from  one  switchspring  to  another  the 
lamps  at  both  sections  will  light  up,  as  explained  in 
describing  the  "concentration"  system. 

The  operator  at  the  trunk  exchange  answers  the 
call  by  inserting  a  peg  in  the  switchspring,  which 
disconnects  the  24-vo!t  battery  and  the  apparatus 
connected  therewith,  and  at  the  same  time  extin- 
guishes the  calling  lamp  and  the  pilot  lamp,  unless 
a  call  is  being  made  on  another  trunk  circuit  ending 
on  the  same  panel.  The  trunk  operator  then  receives 
particulars  of  the  call  and  makes  the  required  con- 
nection. 

The  operation  of  calling  a  provincial  exchange 
from   the  trunk  exchange   is   as   follows; 

The  trunk  operator  inserts  a  plug  in  the  switch- 
spring  and  presses  the  battery  ringing  key  in  the  cord 
circuit;   the  relay    (R;)    at  the   provincial   exchange 


Electrical  Supervision  in  Washing- 
ton, D.  C. 

The  Senate  bill  for  the  control  of  electric  wiring 
in  the  District  of  Columbia  has  been  reported  back 
to  that  body  considerably  amended  from  what  it 
was  as  originally  reported  in  the  Western  Electrician 
of  April  2d.  .\mong  many  other  amendments  the 
provision  for  an  assistant  electrical  engineer  and  -i 
clerk  is  eliminated.  The  provision  for  the  require- 
ment of  license  fees  from  electrical  contractors  has 
also  been  eliminated  as  well  as  the  creation  of  a  board 
to  pass  upon  their  qualifications  and  to  grant  them 
licenses.  It  is  the  belief  of  the  committee  that  these 
features  of  the  original  bill  were  unnecessary,  because 
the  danger  of  fire  can  be  avoided  by  the  proper  inspec- 
tion after  electrical  work  has  been  done.  The  com- 
missioners of  the  District  of  Columbia  are  given 
more  power  in  the  control  of  the  use  of  electricitj' 
for  light,  heat  and  power  purposes  in  the  District. 
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The  Present  Status  of  Space  Teleg- 
raphy." 

By  G.  Fekkie. 

Eight  years  have  now  elapsed  since  the  birth  of 
space  telegraphy  and  over  two  years  have  passed 
without  notable  improvement  in  this  novel  mode  of 
communication.  It  would  seem  proper  to  classify 
the  various  proposed  principles  developed,  but  with- 
out insisting  upon  the  minute  details  which  are 
of  secondary  importance,  and  which  for  the  most 
part  are  familiar  to  our  readers. 

The  relative  problems  of  transmission  and  reception 
of  signals  being  completely  independent  of  each  other, 
we  will  examine  these  separately. 

Transmission. — But  one  method  of  producing  elec- 
trical oscillations  of  high  frequency  is  known — the 
discharges  of  a  condenser.  At  the  same  time  these 
may  be  enfeebled  or  kept  at  initial  strength.  This 
latter  condition  has  not  been  practically  successful  in 
this  form  of  telegraphy,  and  the  former  only  are 
made  use  of  in  actual  work. 

The  methods  of  this  class,  that  is  to  say  those  in 
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tions  of  the  antenna  are  more  or  less  enfeebled 
according  to  the  form  of  alternate  current  employed. 

We  may  thus  adopt  a  Tesla-Oudin  form  (Fig,  3) 
in  place  of  a  Tesla-d'Arsonval  as  above. 

In  all  these  forms  the  antennae  will  vibrate  in 
quarter  waves — that  is  to  say,  the  oscillations  will 
have  a  maximum  of  intensity  at  the  earth  and  a  mini- 
mum at  the  summit,  and  inversely  as  to  tension. 

2.  Indirect  Excitation  by  Induction. — This  process 
consists  of  producing  oscillations  in  a  closed  circuit, 
which  communicates  its  vibrations  by  induction  to  the 
antenna.  Using  induction  coils  having  a  high  ten- 
sion energy  the  operation  is  as  follows :  The  excit- 
ing circuit,  mounted  in  derivation  upon  the  winding 
(B),  Fig.  4,  is  composed  of  the  oscillator  (C),  the 
condenser  (K),  and  the  primary  (P)  of  a  Tesla- 
d'Arsonval  transformer.  The  secondary  (S)  is  con- 
nected direct  between  (A)  and  (T).  (Braun,  Mar- 
coni, etc.) 

To  insure  prime  efficiency  it  is  necessary  to  attune 
the  periods  of  the  excitation  and  those  of  the  antenna 
in  harmony.  This  is  accomplished  by  placing  a  ther- 
mal ammeter  (H)  in  derivation  upon  the  earth  wire, 
and  by  varying  the  proportions — adjusting  the  rela- 
tions of  the  elements  of  the  other  circuit.    The  proper 
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mum  of  intensity  near  the  earth  and  a  minimum  at 
the  summit.  It  is  necessary  to  shorten  as  much  as 
possible  the  included  portion  of  this  inferior  part  of 
the  secondary  (S),  while  experience  has  shown  that 
it  is  advantageous  to  have  as  high  an  intensity  as 
possible  in  that  portion  of  the  antenna  which  serves 
for  the  radiation  of  the  energy  in  space.  This  ques- 
tion will  be  examined  with  more  of  detail  in  studying 
t!ie  theory  of  the  role  of  the  antenna. 

3.  Indirect  Excitation  by  Derivation. — In  this 
method  excitation  is  accomplished  by  placing  the 
antenna  in  connection  with  the  earth  by  derivation 
on  an  oscillating  closed  circuit.     (Slaby,  Rochefort.) 

Using  induction  coils,  the  arrangement  is  analo- 
gous to  that  in  Fig.  3,  while  the  primary  (P)  of 
the  Tesia  coil  (Fig.  6)  is  made  up  of  a  certain  num- 
ber of  turns  of  the  secondary  (Oudin  form).  The 
adjustment   is   accomplished   in   a   similar  manner. 

This  arrangement  is  objectionable  because  of  its 
giving  birth  to  two  distinct  oscillations  having  dif- 
ferent periods,  one  of  these  in  the  circuit  (ASPT), 
the  other  in  the  circuit  (ASKCT).  Their  periods  are 
markedly  unequal.  As  only  one  of  these  is  available 
for  use,  the  other  is  valueless. 

In    using   industrial   transformers   in   place   of   in- 
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which  the  oscillations  are  more  or  less  enfeebled  for 
exciting  the  antennte  (A  in  the  diagrams),  are  of 
three  characters : 

Direct  excitation. 

Indirect  excitation  by  induction. 

Indirect   excitation   by   derivation. 

I.  Direct  Excitation — The  antenna  (A)  is  considered 
as  one  of  the  armatures  of  a  condenser,  of  which  the 
earth  (T)  constitutes  the  other.  The  charge  is  oper- 
ated by  connecting  a  source  of  high  potential  (B) 
to  each  armature  by  intercalating  an  oscillator  (C) 
between  the  two.      (Fig.   i,  Marconi,  etc.) 

The  oscillations  produced  by  the  discharge  are 
greatly  enfeebled,  and  the  first  has  a  much  greater 
energy  than  the  others.  In  reality  it  is  only  this 
one  which  acts,  and  its  effect  is  analogous  to  that 
of  a  percussion.  The  source  of  energy  here  is  a 
Ruhmkorff   coil. 

The  energy  from  the  secondary  of  an  industrial 
transformer  cannot  be  utilized.  The  tension  of  the 
charging  current  is  limited  by  the  construction  while 
the  loss  is  considerable ;  it  not  infrequently  produces 
an  arc  at  the  oscillator,  for  the  capacity  of  the  an- 


balance  is  obtained  when  the  maximum  of  intensity 
is  shown  by  the  ammeter    (H). 

Experience  has  shown  that  it  is  advantageous  to 
form  the  windings  of  the  primary  (P)  and  the  sec- 
ondary (S)  of  but  few  turns,  and  less  as  the  an- 
tenna is  shorter.  To  accomplish  this  it  is  first  neces- 
sary to  make  an  approximate  regulation  of  the 
capacity  action  at  (K)  and  a  final  adjustment  by 
varying  the  number  of  turns  of  (S).  The  oscilla- 
tions thus  obtained  are  less  enfeebled  than  by  the 
process  of  direct  excitation. 

When  using  the  industrial-transformer  system  the 
arrangement  shown  in  Fig.  4  cannot  be  utilized  for 
the  reasons  given  in  the  case  of  direct  excitation.  It 
is  preferable  to  make  use  of  an  arrangement  of  double 
transformation  (Fig.  s,  Marconi).  All  the  energy 
of  the  transformer  (R)  is  used  to  charge  a  condenser 
of  large  capacity  (K)  which  discharges  through  the 
oscillator  (Ci),  across  the  primary  (P.)  of  a  Tesla 
coil.  The  induced  oscillations  in  (S)  are  used  lo 
charge    at    high    tension    a    second    condenser    (Kj), 


ducLion  coils,  the  arrangement  is  that  shown  in  Fig. 
7,  which  is  analogous  to  that  in  Fig.  5.    ■ 

We  may  also  cut  up  the  condensers  and  arrange 
the  divided  circuits  to  act  on  the  Tesla  coil. 
The  oscillations  thus  obtained  by  all  these  derived- 
circuit  systems  are  enfeebled  similarly  to  those  oscil- 
lations produced  by  analogous  systems  of  induction. 

Oscillations  of  Full  Strength. — The  processes  so 
far  described  give  birth  to  oscillations  more  or  less 
enfeebled.  It  has  been  suggested,  in  order  to  prevent 
this  weakening,  to  substitute  an  electric  arc  for  the 
oscillator,  and  utilize  a  phenomenon  similar  to  the 
arc  chantant  (singing  arc),  but  having  a  much  higher 
period.  This  arc  may  be  that  produced  between  car- 
bons or  the  mercury  form.  (Dudell,  de  Valbreuze, 
Hewitt.) 

Again,  the  antenna  may  be  excited  by  the  three 
methods — direct,  induction  and  derivation.  Fig.  8 
shows  an  example  of  excitation  by  induction.  The 
exciting  circuit  includes  the  coil  (L),  condenser 
(K),  primary  (P),  of  a  Tesla  arrangement  and  the 
arc  (E).  The  continuous  current  reaches  the  arc 
through  the  coil  (F).     The  oscillations  thus  obtained 
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tenna  is  insufficient  to  permit  of  disruptive  sparking. 
We  may,  however,  realize  a  combination  analogous 
to  direct  excitation  by  first  transforming  an  alternate 
current  of  large  output  at  feeble  tension  into  oscilla- 
tions of  feeble  output  and  high  tension.  These  last 
are  then  made  use  of  for  charging  the  antenna. 

To  accomplish  this  a  derived  circuit  is  connected 
lo  the  terminals  of  the  secondary  (R)  of  an  indus- 
trial transformer  (K),  Fig.  2,  selected  to  establish 
the  resonance  of  the  secondary  (R)  in  accord  with 
the  frequency  of  the  alternate  current.  This  con- 
denser is  discharged  by  an  oscillator  (C)  across 
the  primary  (P)  of  a  Tesla  coil.  The  secondary  (S) 
of  this  is  connected  to  the  antenna  (A)  and  to  the 
earth  (T),  and  also  to  the  oscillator  (Q). 

The  number  of  turns  of  the  coils  of  CP)  and  of 
fS)  are  so  graduated  as  to  obtain  a  maximum  spark 
at  (Q)  and  a  high  energy  efficiency,  while  the  oscilla- 

I.  Translated  from  I'Eclairage  Electriqiie  of  March  12.  1904,  for 
the  Western  Electrician. 
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properly  adjusted  in  its  discharge  through  a  second 
Tesla  coil,  to  produce  oscillations  proportioned  to 
the  length  of  the  antenna.  This  is  similar  to  the  case 
in  which  induction  coils  are  made  use  of,  while  at 
the  same  time  it  is  best  to  regulate  the  first  Tesla 
transformer  (P=S2),  so  as  to  obtain  a  maximum 
spark  at  (G)-  The  oscillations  thus  obtained  are 
but  slightly  enfeebled. 

Experimenters  have  even  employed  these  trans- 
formers  for  still   further  refining  the  oscillations. 

Finally,  in  all  tliese  induction  systems  we  may 
augment  the  efficiency  by  arranging  Tesla  transform- 
ers in  parallel,  upon  the  same  oscillator,  or  upon 
separate  oscillators,  and  by  dividing  the  condensers 
into  several  parts,  each  actuating  a  Tesla  coil. 

The  period  governing  the  vibrations  of  the  antenna 
in  the  induction  systems,  is  evidently  that  of  the 
combined  form  of  the  antenna  proper,  of  the  sec- 
ondary of  the  Tesla  coil  and  the  earth  wire.  This 
combination  vibrates  in  a  quarter  of  the  wave,  as  in 
a  former  case ;  that  is,  the  oscillations  have  a  maxi- 


arc  absolutely  regular  and  of  a  clean-cut  period. 
But  the  energy  employed  is  unfortunately  very  lim- 
ited, for  the  tension  of  the  charge  and  the  capacity 
of  the  condenser  are  both  quite  feeble.  One  is  fixed 
by  the  potential  of  the  arc,  while  the  other  is  gov- 
erned by  the  necessity  of  accord  with  the  antenna. 

Receivers. — The  receiving  of  signals  transmitted 
by  any  one  of  the  methods  described  should,  first 
of  all,  be  made  by  means  of  an  antenna  of  equal 
period  with  that  of  the  transmitter.  The  simplest 
method  is  to  use  identical  antennae.  But  when  this 
is  impracticable  by  reason  of  installation,  one  of  these 
may  be  modified  so  as  to  obtain  equal  periods. 

To  measure  the  period  of  an  antenna,  place  it  in 
energetic  vibration  by  direct  excitation,  and  measure 
the  frequency  of  the  oscillations  thus  obtained,  by 
one  of  several   methods,  either  direct  or  indirect.^ 

The  simplest  method  consists  in  connecting  in 
derivation  at  a  point  near  the  earth  a  well-insulated 
horizontal  wire  (L),  Fig.  9,  and  at  the  same  dis- 
tance   from   the    earth   a   thermal    ammeter    (H)    is 
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connected  near  the  point  of  derivation.  This  wire 
(L)  is  then  extended  until  the  ammeter  indicates  a 
maximum.  This  length  then  will  correspond  with 
the  wire  representing  the  quarter  wave  of  the  oscil- 
lations of  the  antenna. 

To  adjust  the  two  antennae,  the  forms  are  modified, 
the  number  of  wires,  also,  until  the  same  wave- 
length is  common  to  both.  When  this  adjustment  is 
complete  there  are  several  methods  by  which  to  rec- 
ognize the  waves  received,  which  will  be  examined 
in  detail,  it  forming  an  object  of  special  study.  One 
of  these  obeys  brusque  variations  of  energy  induced 
by  elevations  of  tension.  These  are  the  ordinary 
coherers.  Others  are  sensitive  to  intensities  of  the 
oscillations.  Such  are  the  bolometers,  the  hysteresis 
detectors,  etc. 

The  dispositions  utilized  for  making  use  of  co- 
herers may  be  classed  as  follows  : 

First — Direct  action. 

Second — Indirect  action  by  induction. 

Third — Indirect  action  by  derivation. 

Fourth — Mixed  indirect  action  (combined  induc- 
tion and  derivation). 

Direct  Action. — The  coherer  (C),  Fig.  10,  is  direct- 
connected  to  the  antenna  (A)  and  to  the  earth  (T). 
The  relay-battery  circuit  is  connected  in  derivation 
to  its  terminals  (Popoff).  The  antenna  may  be  con- 
sidered as  entirely  isolated,  for  its  inferior  extremity 
ends  at  the  coherer  (C).  of  which  the  resistance  is 
practically  infinite,  and  at  the  coil  (f),  of  which  the 
impedance  forms  a  screen  for  the  oscillations.  It 
vibrates,   then,   in   half-wave  length,   and   presents   a 
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Experiment  has  shown  that  the  condenser  (K) 
may  be  omitted  (Fig.  12).  The  action  of  the  com- 
bination may  then  be  explained  thus :  The  coherer 
is  influenced  by  the  action  of  two  oscillating  distinct 
circuits — (CSifi),  (CS:f=).  Each  of  these  has  one 
terminal  at  (C),  the  other  being  indeterminate  be- 
cause of  the  pressure  of  (fi)  and  (f=).  The  effect  of 
these  two  coils  is  similar  to  that  of  a  greatly  length- 
ened line,  in  which  the  vibratory  movement  is  grad- 
ually lost,  as  shown  by  iVIr.  Perot.  But  the  oscil- 
lations induced  in  (Si)  by  (P),  for  example,  do 
not  affect  (C)  in  the  least.  The  coherer  is  conse- 
quently submitted  at  its  two  extremities,  to  two  flows 
of  equal  tension,  and  of  contrary  sign  following  the 
windings  of  (Si)  and   (Si). 

One  of  the  theoretical  results  of  this  explanation 
is  verified  by  experience  ;  the  regulation  of  the  lengths 
of  (Si)  and  (S3)  is  a  matter  of  slight  importance. 
The  same  transformer  gives  in  effect  very  good  re- 
sults with  lengths  of  wave  varying  between  100  and 
1,000  meters. 

It  is  then  nearly  impossible  by  this  process  to  pro- 
tect a  receiver  against  a  transmission  of  signals  for- 
eign to  those  for  which  it  is  destined. 

Indirect  Action  by  Derivation. — It  is  an  acknowl- 
edged fact  that  a  conductor  connected  in  derivation 
upon  an  osillating  circuit,  will  have  a  vibratory  move- 
ment, of  which  the  amplitude  is  maximum  when  the 
conductor  has  a  period  equal  to  that  of  the  oscillating 
circuit. 

To  apply  this  fact  to  the  reception  of  Hertzian 
signals    (Slaby),   a   few   turns    (P)    of  the   solenoid 
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the  electrodes  of  the  coherer  (C)  by  the  intermedia- 
lion  of  the  half  secondary  (S=),  and  by  induction 
upon  the  other  electrode,  through  the  second  half 
secondary    (Si). 

The  arrangement  in  Fig.  15  does  not  necessitate 
perfect  attunmg,  while  that  in  Fig.  16  will  not  give 
a  maximum  result  unless  all  parts  are  in  perfect 
accord. 

System  of  Detectors.— In  the  use  of  detectors  the 
direct-action  form  seems  the  better  adapted  (Fig.  16) 
for  these  instruments  are  sensitive,  and  in  the  lower 
portion  of  the  antenna  the  oscillations  are  at  a  maxi- 
mum. It  is  only  necessary  then  to  attune  the  re- 
ceiving antenna  with  the  transmitter  to  obtain  the 
best  results. 

These  systems  do  not  require  the  use  of  a  relav 
for  receiving  the  signals,  as  they  are  always  coni- 
bined  with  the  telephone  (E),  Fig.  17,  and  some- 
times with  a  battery,  according  to  the  system  em- 
ployed. 

It  is  also  possible  to  use  an  induction  system  (Fig. 
18)  or  a  derivation  system  (Fig.  ig)  for  augmenting 
the  selective  effect.  But  a  portion  of  the  energy 
received  is  lost. 

Choice  of  Systems  of  Transmission  and  Receiving. 
— With  a  minimum  of  energy  one  has  the  advantage 
of  employing  a  direct-excitation  system  (with  in- 
duction coils),  and  a  coherer-receiver  with  either  an 
induction  or  mixed  arrangement.  An  excellent  effi- 
ciency of  the  energy  in  use  is  thus  obtained. 

Under  similar  conditions,  if  a  coherer-receiver 
with  indirect-derivation  action  is  made  use  of,  there 
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maximum  of  tension  at  its  two  terminals.  This,  be- 
ing obedient  to  variations  of  tension,  is  well  placed 
for  its  duties.  But  to  obtain  the  maximum  effect 
it  is  necessary  that  the  receiving  antenna  should  have, 
in  this  case,  a  period  double  that  of  the  transmitter, 
because  this  vibrates  in  quarter  waves.  This  is  in- 
convenient, for  each  station  requires  two  antennae,  a 
transmitter  and  a   receiver. 

Direct  Inductive  Action. — This  combination  in- 
cludes an  oscillating  transformer,  which  acts  in  a 
manner  to  submit  the  two  eletrodes  of  the  coherer 
to  high  tensions  of  contrary  signs.  The  primary  of 
the  transformer  should  be  attached  to  the  antenna 
as  nearly  as  possible  to  the  earth  contact,  for  at  this 
point  the  oscillations  have  their  maximum  of  in- 
tensity. 

A  first  solution  consists  in  cutting  the  secondary' 
into  two  equal  parts  CSi,  S^).  Fig.  ii,  connected 
by  the  condenser  (K).  the  exterior  extremities  being 
connected  to  the  terminals  of  the  coherer  (C).  and 
the  interiors  to  the  battery  circuit.  This  forms  a 
Hertz  resonator,  in  which  the  gap  is  replaced  by  the 
coherer.  This  resonator  is  (CSiKSi;C).  When  this 
is  put  in  vibration  by  the  induction  of  the  primary 
(P)  the*  stationary  half  wave  there  produced  pre- 
sents two  maximums  of  tension,  equal,  but  of  con- 
trary signs  at  the  two  extremities — the  two  electrodes 
of  the  coherer.  To  obtain  the  best  results  it  is  nec- 
essary to  tune  this  resonator  to  accord  with  the 
antenna,  which  has  been  previously  attuned  to  the 
transmitter.  It  suffices  to  give  ^ny  convenient  length 
to  the  secondaries.     (Marconi.) 
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(S),  Fig.  13,  are  connected  to  (A).  The  free  ter- 
minal of  (S) — that  is,  (a) — is  connected  to  the  co- 
herer (C).  The  other  electrode  of  this  is  connected 
to  earth  through  a  condenser  (K).  When  the  an- 
tenna vibrates  under  the  action  of  the  Hertzian  waves 
transmitted  by  the  distant  station,  the  solenoid  (S), 
which  is  in  derivation,  takes  up  the  vibratory  move- 
ment. 

To  obtain  a  maximum  effect  on  the  coherer,  it  is 
requisite  that  the  stationary  wave  which  has  estab- 
lished itself  in  (Sfi)  present  a  rise  of  tension  in 
(a).  Hence,  it  is  necessary  that  the  elements  of 
(S)  should  be  in  accord  with  it.  Or,  in  place  of 
submitting  but  one  of  the  electrodes  of  the  coherer 
to  the  tension  produced  by  the  oscillations,  we  may 
adopt  a  method  where  the  action  upon  the  coherer  is 
symmetrical — in  harmony  with  it — and  avoid  the  use 
of  the  condenser.  To  do  this  it  is  only  necessary 
to  connect  the  coils  of  the  primar^^  (P)  at  the  middle 
of  the  solenoid,  to  the  exterior  terminals  of  a  coherer 
(C)  of  three  electrodes  (Fig.  14).  The  circuit  of 
the  relay  battery  is  intercalated  between  the  primar;^ 
(P)  and  the  central  electrode  of  the  coherer. 
(Rochefort.) 

In  all  these  cases  of  action  by  derivation  a  vital 
necessity  is  a  perfect  attuning  of  the  parts  to  obtain 
the  maximum  effect. 

Indirect  Mixed  Action-  (Induction  and  Derivation 
Combined). — We  may  avail  ourselves  of  the  advan- 
tages of  the  last  two  systems  by  combining  their  two 
methods  of  action  (Figs.  15  and  16). 

The  primary   (P)   acts  by  derivation  upon  one  of 


is  a  loss  in  range,  but  there  is,  on  the  other  hand,  a 
gain  in  protection  of  the  receiver  against  exterior 
perturbations.  In  thus  sacrificing  transmitting  dis- 
tance for  the  same  energy  expended,  the  protection 
is  augmented  for  oneself  and  for  neighboring  sta- 
tions if  one  uses  a  system  of  indirect  excitation  by 
induction,  and  if  the  receiver  is  an  indirect-deriva- 
tion coherer  arrangement. 

But  this  protection  is  in  reality  feeble  in  all  cases, 
and  is  notably  so  except  for  very  different  wave 
lengths. 

The  use  of  detectors  augments  this  protection  for 
indirect-excitation  systems,  but  interferes  with  the 
receiving  of  telegrams  and  with  calls. 

The  use  of  unmodified  oscillations  does  ameliorate 
results,  but  for  extreme. distances  it  is  necessary  to 
utilize  a  verj^  considerable  energy,  despite  the  phe- 
nomena of  actual  resonance  which  inevitably  accom- 
panies such  an  installation. 

In  short,  none  of  the  processes  now  known  guar- 
antees perfect  efficiency  in  its  work. 

This  is  a  grave  fault  in  universal  telegraphing 
through  space :  yet  there  are  conditions  where  it  is 
possible  to  exchange  communications  with  a  prop- 
erly equipped  distant  station :  such,  for  instance,  is 
the  case  with  vessels  at  sea.  which  may  thus  com- 
municate with  each  other  or  with  their  particular  sta- 
tions. So  that,  all  things  considered,  aerial  teleg- 
raphy is  a  valuable  method  of  communication,  but 
so  limited  in  its  applications  that  there  is  little  cause 
for  apprehension  that  it  will  ever  replace  the  present 
methods  of  telegraphic  communication. 
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DATES  AHEAD. 

National  Electric  Light  Association  (annual  meeting) , 
Hotel    Vendorae.   Boston.   May  24th  to  26th. 

Association  of  Railway  Telegraph  Superintendents  (annual 
meeting),  Hotel  English,  Indianapolis.  Ind.,  Tune  isth  and 
1 6th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton, Ont.,   June    i^th  to  i-th. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis  Exposition,  September  irth  to  17th. 

International  Association  of  Municipal  Electricians  (an- 
nual meeting).   St.  Louis.  September   13th  and  14th. 

American  Electrotheraoeutic  Association  (annual  conven- 
tion),   St.    Louis,    September    13th  to    i6th. 

-American  Street  Railway  Association  (annual  meeting), 
Festival  Hall.  World's  Fair  grounds,  St.  Louis,  October 
12th  and   1.3th. 

Kansas  Gas,  Water  and  Electric  Light  .Association  (annual 
meeting),  Leavenworth,  Kan.,  October  iSth  and   19th. 


Mr.  Ferrie's  thoughtful  article  on  "The  Present 
Status  of  Space  Telegraph}',"  translated  from  one 
of  our  French  contemporaries  and  presented  in  full 
in  this  issue,  is  worth}'  of  careful  attention.  It  is 
written  in  a  judicial  spirit  by  a  man  who  is  an  au- 
thority on  the  subject,  and  it  presents  a  comparison, 
from  the  technical  point  of  view,  of  different  systems. 
The  author  concludes  with  this  declaration:  "All 
things  considered,  aerial  telegraphy  is  a  valuable 
method  of  communication,  but  so  limited  in  its  ap- 
plications that  there  is  little  cause  for  apprehension 
that  it  wil!  ever  replace  the  present  methods  of  tele- 
graphic communication."  This  expresses  concisely 
the  opinion  of  many  thoughtful  observers,  who  have 
been  led  to  conclude  that  where  wires  can  be  strung 
the  wireless  system  will  have  no  cause  for  existence. 
But  there  still  exists  a  wide  field  for  the  employment 
of  the  new  system  in  places  where  wires  cannot  be 
used— a  fact  which  has  very  recently  been  emphasized 
bv  an  official  declaration  of  the  Russian  government. 


Re.iiDERS  of  the  Western  Electrician  will  be  inter- 
ested in  the  account  presented  this  week  showing 
the  electrical  and  other  precautions  against  fire  in 
the  reopened  theaters  in  Chicago.  While  it  was  no 
failure  in  the  electrical  plant  that  caused  the  terrible 
Iroquois  Theater  fire,  it  is  gratifying  to  observe  that 
hereafter  boxed-in  arc  lamps  are  to  be  used  for 
"spot  lights"  and  "flood  lights;"  that  exit  lights  are 
to  be  on  a  separate  circuit  controlled  from  the  street 
entrance,  and  that  many  other  precautions  are  to  be 
taken.  However,  the  calamity  of  last  December  was 
not  due  to  the  lack  of  wise  regulations,  but  pri- 
marily to  the  distressing  negligence  of  operating  an 
open-arc  lamp  near  a  flimsy  drapery.  If  all  arc 
lamps  are  encased,  this  particular  form  of  accident 
cannot  happen,  but  others  may,  with  the  very  best 
of  apparatus.  Good  men  are  needed  as  well  as  good 
tools.  Every  stage  employe  should  exercise  constant, 
intelligent  vigilance ;  the  apparatus  should  be  tested 
at  frequent  intervals,  and  the  management  should 
sternly  impress  on  all  hands  that  in  no  spectacular 
or  dramatic  emergency  should  the  methods  or  ap- 
pliances of  fire  protection  be  disregarded  for  even 
a  moment.  Then,  with  such  apparatus  and  pre- 
cautions as  have  been  adopted  in  the  Powers  Thea- 
ter, there  should  be  little  danger — we  do  not  dare 
to  say  no  danger — of  a  calamity  such  as  that  which 
is  linked  so  sadly  with  the  name  of  the  Iroquois 
Theater.  

Some  curious  properties  of  the  N-rays  are  com- 
municated by  A.  Charpentier  in  a  recent  issue  of 
the  Comptes  Rendus.  The  experiments  indicate  that 
the  new  rays,  or  rather  newly  discovered  rays,  may 
be  made  useful  in  mapping  out  the  nervous  system 
of  a  living  subject.  If  a  small  fluorescent  screen  is 
held  in  the  hand  or  placed  on  the  tips  of  the  fingers 
its  luminosity  is  increased  if  any  other  part  of  the 
skin  is  touched  with  a  portable  source  of  N-rays 
or  with  the  end  of  a  wire  conducting  N-rays.  The 
increase  of  luminosity  varies  according  to  the  more 
or  less  close  nerve  connection  existing  between  the 
fingers  and  the  point  touched.  Thus  it  is  great  when 
the  trunk  nerve  of  the  arm  is  touched.  The  nerve 
may  thus  be  followed  right  up  to  the  brain,  and  it 
is  found  that  in  the  brain  itself  the  sides  are  changed, 
and  the  centers  on  the  side  opposite  the  fingers  must 
be  touched  in  order  to  produce  a  sensible  effect. 
Mr.  Charpentier  points  out  that  a  similar  mapping  out 
of  the  nervous  system  may  be  carried  out  by  means 
of  electricity,  but  that  the  procedure  is  painful, 
whereas  the  N-rays  are  not  felt.  A  screen  placed 
over  the  heart  shines  out  when  the  N-rays  are  applied 
to  the  neck  where  the  pneumogastric  nerve  crosses, 
or,  better  still,  to  the  inferior  cervical  and  superior 
dorsal  regions  of  the  medulla.  Physicians  should 
be  particularly  interested  in  this  discovery,  which  may 
be  of  considerable  value  to  medical  science. 


inesslike  men.  The}'  meet  in  convention  with  the 
dominant  idea  of  getting  good  out  of  the  meeting  by 
interchange  of  views  and  experiences  and  by  afford- 
ing one  another  the  strength  of  co-operation.  They 
know  what  they  want,  go  after  it  in  direct,  practical 
fashion,  and  get  it.  They  take  a  live  interest  in 
their  association  and  are  willing  to  give  a  little  time 
to  help  one  another.  Thus  at  the  Des  Moines  con- 
vention there  were  14  papers  or  "demonstrated  talks," 
in  addition  to  the  Question  Box.  All  these  papers 
or  addresses  were  read  or  delivered,  and  ne,arly  all 
were  discussed.  They  were  not  too  long  and  were 
helpful  and  practical.  Of  the  14  papers  on  the  pro- 
gramine  10  were  delivered  by  central-station  men, 
members  of  the  association,  two  by  members  of  the 
faculty  of  the  Iowa  State  College  and  only  two  by 
persons  from  outside  the  state,  in  this  case  repre- 
sentatives of  manufacturing  companies.  This  shows 
the  extent  to  which  the  sturdy  Iowa  association  re- 
lies on  its  own  membership.  In  all  cases  save  one 
the  author  of  the  paper  or  the  man  down  for  an 
address   was  present  and  did  his  own  talking. 

In  this  issue  a  general  idea  is  given  of  all  the  pa- 
pers, while  some  are  printed  in  full  or  reserved  for 
future  publication.  It  may  be  truthfully  said  that 
all  the  papers  and  addresses  were  good,  but  perhaps 
those  on  station  accounting,  combustion  of  Iowa  coal, 
meters,  steam  turbines  and  methods  of  increasing 
station  output  were  especially  noteworthy.  Cordial 
recognition,  too,  is  due  the  first  Question  Box  issued 
by  the  association.  This  was  distributed  in  the  form 
of  a  pamphlet  of  62  pages,  and  was  the  work  of 
members  of  the  association,  collected  and  arranged 
by  Mr.  W.  J.  Greene  of  Cedar  Rapids  as  editor. 
The  book  contains  much  valuable  information,  classi- 
fied, and  it  is  provided  with  an  index.  It  is  a  credit 
to  the  association. 

Standing  in  the  front  rank  of  state  electrical  socie- 
ties the  Iowa  Electrical  Association  has  added  to  its 
prestige  by  the  Des  Moines  convention. 


As  M.\Y  be  judged  by  the  report  in  this  issue,  the 
annual  convention  of  the  Iowa  Electrical  Association 
held  in  Des  Moines  last  week  was  well  worth  while. 
This  association  is  composed  of  central-station  men 
exclusively.  Its  relations  with  the  supply  men  are 
entirely  cordial,  but  there  is  only  one  class  of  mem- 
bership, and  to  that  only  men  actively  connected  with 
the  actual  operation  of  electric-light  plants  in  the 
slate  of  Iowa  are  eligible.  Sessions  are  held  during 
two  days  only,  but  these  are  packed  full  of  business. 
The  Iowa  central-station  managers  are  practical,  bus- 


One  of  the  most  difficult  questions  for  the  central- 
station  manager  to  answer  is  one  asked  in  the  Ques- 
tion Box  at  the  recent  convention  of  the  Iowa  Elec- 
trical Association.  It  comes  up  at  practically  all 
electric-light  conventions,  and  although  the  answers 
to  it  are  much  more  scientific  during  the  last  five 
or  six  years  than  formerly,  it  is  still  perplexing. 
It  is  ■  this :  "What  system  of  meter  rates  comes 
nearest  being  fair  and  just  to  all  classes  of  consum- 
ers using  current  for  lighting  purposes?"  A  veteran 
electrical  man,  to  whom  the  question  was  submitted, 
gave  it  up.  "The  longer  I  remain  in  the  business, 
the  more  difficult  an  answer  becomes,"  he  said.  How- 
ever, electric-light  companies  must  have  a  system  of 
charging,  of  course.  The  old  flat  rates  are  con- 
demned on  every  side  as  entirely  inadequate  and  in- 
equitable, unjust  to  buyer  and  seller  alike.  Meter 
rates  are  indicated,  but  there  are  numerous  systems 
of  making  up  a  price-list  based  on  measurement  of 
current  supply.  Every  fellow  who  has  devised  a 
system  of  charging  thinks  his  own  plan  the  best, 
and  so  it  is,  possibly,  for  his  plant,  his  investment, 
his  hours  of  maximum  demand,  his  proportion  of  day 
load,  and  so  on.  But  the  small  central-station  man- 
ager, who  is  anxious  to  learn  all  he  can  from  the 
experience  of  others,  may  be  interested  in  the  fol- 
lowing answer  to  the  question  from  the  Cedar  Rapids 
Electric  Light  and   Power  Company: 

Any  rate  which  recognizes  the  elements  of  maxi- 
mum demand  and  kilowatt-hours  used  in  such  a 
manner  as  to  make  every  consumer  pay  his  propor- 
tion of  the  fixed  expenses,  including  interest  and 
depreciation,  and  a  fair  profit,  above  cost  of  manu- 
facture, on  current  used.  A  rate  of  (a)  cents  per 
kilowatt-hour  for  the  first  (n)  kilowatt-hours  per 
month  per  lamp  maximum  demand  and  (b)  cents  per 
kilowatt-hour  for  all  current  used  in  the  same  month 
in  excess  of  that  amount,  with  a  minimum  yearly 
bill  equal  to  the  cost  of  readiness  to  serve,  is,  in 
our  judgment,  preferable  to  the  Doherty  rate  of  (d) 
cents  per  lamp  maximum  demand  plus  current  used 
at  (c)  cents  per  kilowatt-hour.  We  have  tried  both, 
but  now  use  the  former  almost  exclusively.  We 
consider  both  fair,  but  the  former  is  more  satisfac- 
tory to  consumer.  Of  course  (a),  (b),  (c),  (d) 
and  (n)  will  vary  in  different  places  to  suit  local 
conditions. 

The  system  preferred  in  Cedar  Rapids  is  thus 
seen  to  be  a  "turning-point"  method  of  charging, 
and  it  may  be  remarked  that  this  system,  with  local 
variations,  is  now  in  use  in  many  central  stations. 
It  seems  to  appeal  more  to  the  customer,  as  being 
more  readily  understood  than  .the  Doherty  system, 
which  is,  perhaps,  more  exact. 
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Des  Moines  was  the  scene  of  a  successful  elec- 
trical convention  last  week.  It  was  the  fourth  an- 
nual meeting  of  the  Iowa  Electrical  Association, 
and  was  a  busy,  practical,  creditable  affair,  in  every 
way  worthy  of  the  organization,  which  stands  in 
the  front  rank  of  state  electrical  associations.  The 
attendance  was  about  120,  of  whom  two-thirds  were 
central-station  men,  the  supply  men  making  up  the 
remainder.  The  list  of  the  names  of  those  who 
registered  is  given  on  page  357.  The  convention  was 
held  in  the  Saver)'  House,  and  the  delegates  paid  close 
attention  to  business.  Mr.  D.  F,  McGee,  a  pro- 
gressive young  central-station  man  of  Red  Oak, 
filled  the  chair  acceptably  as  president,  and  by  his 
gentle  persistence  kept  things  moving  along.  Mr. 
W.  S.  Porter  of  Eldora,  the  efficient  secretary,  man- 
aged the  executive  details  with  urbanity  and  skill. 

Opening  Business. 

At  the  first  session  on  Wednesday  morning,  April 
20th,  Mayor  Mattern  of  Des  Moines  was  present,  and 
he  welcomed  the  association  in  cordial  terms.  Then, 
after  some  routine  business,  President  McGee  read 
his  annual  address.  ]Mr.  McGee  urged  an  increase 
of  membership  and  warned  his  confreres  not  to  get 
into  a  rut.  Only  a  small  proportion  of  central-sta- 
tion plants  earn  dividends.  Managers  should  fre- 
quently meet  and  discuss  present-day  problems. 
Close  attention  to  the  meetings,  discussions  and  pa- 
pers  was  urged. 

Secretary  VV.  S.  Porter  read  his  report.  He 
brought  up  the  point  of  admitting  electric-railway 
men  and  central-station  men  from  other  states.  The 
efforts  of  the  transportation  and  entertainment  com- 
mittees of  the  supply  men  were  praised.  The  matter 
of  admitting  electric-railway  men  to  membership 
was  briefly  discussed,  without  action. 

Treasurer  Rufus  E.  Lee  of  Clarinda  showed,  in 
his  report,  that  the  finances  of  the  association  were 
in  a  flourishing  condition. 

A  nominating  committee,  consisting  of  W.  J. 
Greene  of  Cedar  Rapids,  George  S.  Carson  of  Iowa 
City,  Austin  Burt  of  Waterloo,  Robert  Ferris  of 
Eldora  and  Professor  George  W.  Bissell  of  Ames  was 
elected  by  ballot. 

W.  L.  Bowers  of  Davenport,  P.  E.  Bellamy  oi 
Knoxville  and  F.  L.  White  of  Traer  were  appointed 
a  committee  on  president's  address,  and  afterward 
made  a  suitable  report. 

Centr-\l-station   Accounting. 

Robert  Ferris  of  Monmouth,  111.,  owner  of  the 
Eldora  (Iowa)  electric-light  plant,  then  gave  a  valu- 
able talk  on  central-station  accounting.  Mr.  Ferris 
exhibited  a  number  of  blanks  designed  to  systematize 
electric-light-plant  accounting.  He  told  of  the  work- 
ing of  the  state  commission  of  Massachusetts,  which 
supervises  central  stations.  This  commission  has 
adopted  a  series  of  forms,  which  is  the  basis  of 
Mr.  Ferris'  system.  Proper  forms  place  responsi- 
bility on  the  office,  not  on  the  men  working  in  the 
station,  who  are  required  to  fill  out  certain  slips. 
The  system  comprises  time  cards,  daily  office  re- 
ports, ledger  accounts  (summaries  for  the  month), 
station  daily-report  sheets,  records  of  weather,  order 
blanks,  contracts,  meter  bills,  coal  receipts,  slips  for 
goods  received,  meter  records,  jobbing  accounts, 
forms  of  remittance,  register  forms  for  individual 
accounts,  requisition  slips,  application  blanks,  etc. 
The  system  is  to  record  what  is  actually  done  in 
the  station  and  adapts  itself  to  double-entry  book- 
keeping. Men  should  be  provided  with  every  facil- 
ity to  keep  absolute  and  true  records.  A  separate 
slip  or  sheet  is  provided  for  every  thing  of  impor- 
tance. On  the  meter  books  is  kept  a  complete  rec- 
ord of  the  customers'  equipment.  Mr.  Ferris  said : 
"I  shall  make  a  somewhat  startling  statement.  By 
this  method  of  accounting  we  discovered  that  we 
were  selling  current  in  Monmouth  on  a  flat-rate 
basis  at  3.7  cents  a  kilowatt-hour  less  than  it  cost 
us  to  make  it."  The  speaker  described  the  "turning- 
point"  system  of  charging,  about  to  be  put  in  force 
in  Monmouth,  where  flat  rates  are  to  be  discontinued. 
The  gist  of  it  is  contained  in  the  following  from  a 
circular  announcing  the  change:  "We  will  call  50 
watts  the  equivalent  of  one  i6-candlepower  lamp  and 
consider  the  capacity  of  all  lamps  and  appliances  on 
that  basis.  We  will  charge  each  customer  each 
month  at  the  rate  of  20  cents  per  thousand  watts, 
until  enough  current  has  been  used  to  equal  40  cents 
for  each  T6-candlepower  lamp  burned  at  any  one 
time.  This  amount  is  called  the  turning  point,  and 
for  all  over  that  amount  the  cost  will  net  10  cents 
per  thousand  watts.  We  will  then  discount  the  bill 
to  the  turning  point  10  per  cent.,  if  paid  at  the  office 
of  the  company  within  10  days  from  date.  No  bill, 
however,  will  be  presented  for  less  than  $1  each 
month." 

At  the  afternoon  session  Austin  Burt  of  Waterloo 
explained  the  accounting  system  used  in  his  stations. 
It  is  a  question  how  much  a  small  station  is  inter- 
ested in  the  expense  of  installing  an  elaborate  sys- 
tem of  blanks.  Seventy-five  per  cent,  of  the  172 
central-station  companies  in  Iowa  arc  in  towns  of 
less  than  5,000  population.  The  problem  is  to  get 
the  largest  net  income.  In  Waterloo  and  Cednr 
Falls  a  dailv  report  is  kept  by  the  engineer.  It 
shows  the  plant-time  of  operation  and  is  returned 
to  the  office  once  a  week.  It  shows  maximum  load, 
consumption  of  water,  oil,  etc.     On  the  back  of  this 


report  the  load  curve  is  plotted  from  half-hour  read- 
ings. The  report  is  entirely  automatic;  the  engi- 
neer makes  it,  and  he  must  give  it  half-hourly  at- 
tention. The  engineer  takes  an  interest  in  it.  When 
Mr.  Burt  went  to  Waterloo  the  station  was  using, 
on  the  average,  only  13  per  cent,  of  the  capacity  of 
the  engines.  Now  it  uses  between  70  and  80  per 
cent.  The  engineer's  report  gives  a  line  on  this 
economy  of  operation,  so  that  it  may  be  regulated. 
In  reading  meters  a  card,  suitable  for  filing,  is  used. 
Only  the  readings  arc  put  on  the  card,  with  such 
information  as  is  necessary  in  figuring  the  bills. 
Meter  readers  should  be  dependable,  honest  men,  not 
boys.  Customers'  bills  should  not  be  too  compli- 
cated. Too  many  figures  are  confusing;  let  the 
consumer  see  at  a  glance  what  he  has  to  pay.  Not 
amounts  are  entered  on  the  customer's  ledger. 
Ninety-nine  per  cent,  of  customers  take  advantage 
of  the  discount.  The  rate  in  Waterloo  is  16  cent- 
a  kilowatt-hour  up  to  the  "turning  point"  and  eight 
cents  beyond  that.  All  consumers  should  be  on  me- 
ters. An  adding  machine  is  a  great  help  to  show 
total  current  sold  each  month  and  total  revenue. 
Mr.  Burt  explained  at  considerable  length  the  con- 
struction, stock  and  mercantile  accounts  in  use  by 
his  company.  A  complete  monthly  statement  of  th2 
whole  business  of  the  company,  in  all  departments, 
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gas,  electric  and  mercantile,  is  made  on  a  printed 
form.  Provision  is  made  for  a  summary  of  all  de- 
partments.and  for  general  data,  with  space  for  com- 
parison with  preceding  months  or  years. 

,  Iowa  Coals. 

Professor  George  W.  Bissell  of  Iowa  State  College 
at  Ames  read  a  good  paper  on  "Combustion  of  Iowa 
Coals."  This  paper  is  printed  in  full  elsewhere  in 
this  issue.  J.  A.  Innes  of  Eagle  Grove  and  Robert 
Ferris  took  part  in  the  discussion.  In  answer  to  n 
question  the  professor  said  that  Iowa  and  Illinois 
coals   are   about   on    a   par   in    theoretical   value. 

H.  E.  Chase  of  Des  Moines,  inspector  for  the 
Hartford  Steam  Boiler  Inspection  Company  in  the 
state  of  Iowa,  was  called  on.  There  is  more  steam 
coal  than  lump  coal  used  in  his  territory.  The  rea- 
son given  is  that  it  is  cheaper.  A  good  quality  of 
steam  coal,  properly  handled,  is  cheaper  than  lump 
coal.  There  are  more  steam  plants  that  have  not 
enough  draft  than  those  that  have  too  much  draft. 
With  insufficient  draft,  lump  coal  can  be  burned 
to  better  advantage.  F.  L.  White  of  Traer  said  that 
tests  some  time  ago  showed  that  Iowa  steam  coal 
gave  within  five  per  cent,  of  the  heating  value  of 
mine-run  coal.  J.  G.  Boyd  of  Sioux  City  said  that 
furnace  conditions  must  fit  the  fuel  to  be  burned. 
Grates  should  be  adapted  to  the  work  to  be  done. 
G.  S.  Bellamy  of  Knoxville  is  using  35  square  feet 
of  grate  surface  to  1,400  or  1.500  feet  of  heating 
surface  in  the  boiler.  Behind  the  bridge  wall  there 
is  a  space  or  combustion  chamber  at  least  six  feet 
below  the  level  of  the  boiler.  This  provision  is  im- 
portant in  burning  slack.  Se.veral  discussed  the  use 
of  baffle  walls,  placed  behind  the  bridge  walls,  some 
advocating  their   use  and   others   deprecating  it. 

Boiler  Scale. 

P.  E.  Bellamy  of  Knoxville  read  a  paper  on 
"Scale  Incrustation  in  Steam  Boilers  from  a  Chem- 
ical Standpoint."  He  outlined  the  various  ways  of 
attacking  this  problem,  including  the  use  of  com- 
Dounds.  Perhaps  the  best  way  is  to  have  a  formula 
for  a  compound  made  by  a  chemist  in  each  case 
after  analyzing  the  feed  water.  Frequent  analyses 
are  necessan-.  as  the  composition  of  water  often 
changes.  l\rr.  Zahm  described  the  system  of  using 
compound  in  use  in  Mason  City.  A  tank  in  the 
pump  suction  is  provided,  and  in  this  the  compound 
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h  introduced.  O.  J.  Johnson  of  Sac  City  M  A 
Harrison  of  Osceola  and  others  took  part  in  tht^ 
discussion. 

Storage  Batteries. 
Edward  Reavy  of  Davenport  presented  a  brief  pa- 
per on  "Storage  Batteries  in  Connection  with  Cen- 
tral Stations."  In  the  Davenport  plant  a  battery  is 
used  in  connection  with  rotaries,  and  the  result  is 
very  satisfactory.  The  company  would  now  consider 
It  almost  impracticable  to  operate  without  the  bat- 
tery. Reliable  service,  insured  by  the  battery,  is  very 
important.  In  the  discussion  E.  L.  Draflen  of  Chi- 
cago, a  battery  expert,  said  that  depreciation  was 
figured  usually  at  five  per  cent.  He  believed  storage 
batteries  were  useful  in  small  stations.  John  A 
White  of  Chicago,  another  battery  man,  said  the 
Davenport  battery  was  used  for  regulation  on  rail- 
way circuits.  It  was  never  really  discharged.  In  the 
case  of  a  battery  used  for  peak  work,  the  watt  effi- 
ciency would  be  about  80  per  cent.  The  figure  of 
95  .per  cent.  eflSciency  at  Davenport  should  not  be 
taken  as  applying  to  all  cases ;  it  would  be  too  high. 

Value  of   Meter   Testing. 

"Electric  Meters"  was  the  subject  of  a  paper  writ- 
ten and  read  by  George  S.  Carson  of  Iowa  Citv. 
Mr.  Carson  made  a  plea  for  accurate  meters.  His 
paper  was  of  practical  value  and  will  be  given  in 
full  in  a  later  issue.  In  the  discussion  Mr.  Zahm 
said  that  out  of  100  customers'  meters  tested 
97  ran  slow,  from  seven  to  56  per  cent.  The 
testing  of  meters  about  every  six  months  is  verv 
essential.  Injuries  to  jewels  and  tips  and  charrecl 
commutators  are  common.  Mr.  Burt  said  that  me- 
ters should  be  capable  of  adjustment  for  light  load. 
The  expense  of  testing  is  considerable,  but  it  is  a 
good  investment.  Mr.  Carson  said  that,  in  the  ques- 
tion of  accuracy,  judgment  should  be  used  in  se- 
lecting the  meters.  An  instrument  adapted  for  meas- 
uring so  lights  should  not  be  put  in  for  an  installa- 
tion of  IS   lights. 

Steam   Turbines. 

"Data  on  Steam  Turbines"  were  given  by  J.  B. 
Wilkinson  of  Chicago.  The  speaker  described  the 
Westinghouse-Parsons  type  of  turbine.  He  quoted 
from  a  test  to  show  the  nicety  of  regulation.  Full 
boiler  pressure  is  used  at  all  loads.  The  turbine  is 
entirely  automatic.  Its  durability  is  shown  by  five 
years'  use;  its  efficiency  is  lasting.  There  are  now 
installed  Westinghouse  turbo-generators  of  SS.OOO 
kilowatts  capacity,  with  three  times  as  much  build- 
ing. There  has  been  no  case  where  a  reciprocating 
engine  has  been  used  in  a  plant  where  a  turbine  of 
this  make  has  been  installed.  Mr.  Wilkinson  gave 
some  results  of  a  test  of  a  large  turbo-alternator 
built  for  the  New  York  subway  plant.  His  compari- 
son of  the  turbine  and  the  reciprocating  engine  was 
highly  favorable  to  the  former.  The  costs  of  the 
two  systems,  considering  a  Corliss  engine  installed, 
would  be,  roughly  speaking,  identical.  As  to  gas 
engines,  under  the  best  conditions  in  each  case,  the 
gas  engine  and  the  steam  turbine  would  be  about 
equally  efficient.  The  turbine  would  be  cheaper. 
Steam  turbines  are  not  particularly  successful  when 
run  non-condensing.  The  Westinghouse  turbines 
are  not  built  at  present  in  sizes  of  less  than  400 
kilowatts,  although  smaller  sizes  may  be  supplied 
later. 

Mr.  Wilkinson's  paper  was  the  last  of  the  day. 

Incandescent-lamp  Testing. 

The  first  feature  of  Thursday  morning's  session 
was  the  reading  of  a  paper  on  "Lamp  Testing"  by 
Professor  P.  B.  Spinney  of  Iowa  State  College.  The 
speaker  reported  progress  in  the  incandescent-lamp 
testing  of  the  electrical  department  of  the  colleg'- 
with  which  he  is  connected.  Comparatively  few 
lamp  tests  have  been  made  heretofore  in  a  disin- 
terested way.  A  growing  demand  is  met  in  Iowa 
bv  the  establishment  of  the  testing  bureau.  High- 
efficiency  lamps  should  not  always  be  used.  Where 
increased  load  does  not  involve  increased  cost,  as  in  a 
waterpower  plant,  low-efficiency  lamps  are  desirable. 
Lamps  are  not  exactly  alike:  a  certain  variation  is 
to  be  looked  for.  but  this  must  be  confined  within 
reasonable  limits.  A  lamp  should  be  replaced  when 
its  candlepower  has  fallen  to  80  per  cent,  of  its  initial 
value.  Every  moderate-sized  plant  should  provide 
itself  with  some  (perhaps  inexpensive)  means  of 
lamp  testing.  These  need  not  be  elaborate,  compari- 
son being  made  occnsionallv  with  a  standard  photo- 
meter in  a  testing  bureau.  Professor  Spinney,  in  con- 
clusion, displayed  a  number  of  lamp  curves  and  target 
diagrams  showing  efficiency.  He  said  that  both  can- 
dlepower and  wattage  tests  should  be  made :  one 
alone  may  be  misleading.  Mr.  Boyd,  in  the  discus- 
sion, said  that  the  wattage  reading  of  a  lamp  was  ab- 
solutely worthless  without  a  photometer  test.  Mr. 
Carson  said  that  it  was  found  that  when  a  central- 
station  company  had  testing  facilities  it  had  less 
trouble  with  its  lamps ;  the  m.anufacturers.  under 
such  circumstances,  send  fewer  lamps  that  have  to 
be  sent  back. 

Street  Arc  Lighting. 

"Series  Arc  Street  Lighting"  was  the  subject  of 
the  paper  read  by  M.  A.  Harrison  of  Osceola.  The 
speaker  described  the  alternating-current  series  en- 
closed-lamp  system  in  use  in  his  plant.  The  regu 
lator  is  connected  in  series  on  the  line  and  designed 
for  2S  lamps,  but  works  as  well  with  15.  which  are 
installed.     Mr.     Harrison    described    the    regulator, 


356 


WESTERN     ELECTRICIAN 


April  30,  1904 


which  is,  of  course,  designed  to  keep  the  current 
constant.  The  average  life  of  the  cored  carbons  is 
80  hours.  Carbons  are  one-half  by  12  inches.  Some 
difficuUy  is  experienced  in  the  contact  between  the 
lower  carbon  and  the  carbon  holder.  By  changing 
the  design  of  the  latter  slightly  this  difficulty  could 
be  easily  obviated.  The  light  is  pleasing  to  tlie 
public.  Mr.  Harrison  thought  it  advisable  that  cur- 
rent for  street  lighting,  in  his  case  at  least,  should 
be  metered,  as  there  are  some  differences  on  outages, 
dark  hours,  and  the  like. 

A  similar  paper  was  that  on  "Multiple  Street  Light- 
ing" by  Rufus  E.  Lee  of  Clarinda.  In  the  Clarinda 
system'  53  lamps  fed  from  five  transformers  are  used. 
The  writer  thought  the  secondary  circuits  would  give 
better  results  as  two-wire  circuits  than  as  three-wire 
circuits.  One-half-inch  carbons  are  used.  The=e 
seem  better  than  the  three-eighths-inch  carbons  for- 
merly used.  Mr.  Burt  pointed  out  that  with  the  mul- 
tiple system  lamps  of  different  capacity  in  amperes 
can  be  used. 

Nernst  Lamps. 

Nernst  lamps  were  discussed  in  a  brief  paper  sent 
in  by  G.  C.  Gardner  of  Mt  Vernon  and  read,  in  the 
absence  of  the  writer,  by  Mr.  Greene.  The  opinions 
advanced  were  formed  on  an  operative  basis.  The 
results  were  very  satisfactory  to  Mr.  Gardner's  com- 
pany and  to  the  customers.  Maintenance  takes  more 
time  than  with  incandescent  lamps.  Cleaning  is  per- 
formed every  six  weeks.  The  company  makes  free 
renewals.  The  customer  gets  a  large  increase  of 
illumination  at  the  same  expense.  The  quality  of 
light  is  attractive.  Lamps  are  operated  on  a  meter 
basis  on  220-voIt  circuits. 

Mr.  Greene  himself  corroborated  Mr.  Gardner.  In 
Cedar  Rapids  the  Nernst  lamps  are  put  out  by  two 
methods.  In  one  the  customers  buy  the  lamps:  in 
the  other  the  station  furnishes  the  lamps.  The  "turn- 
ing point"  of  charging  varies  in  the  two  cases.  The 
cost  of  maintenance  has  been  0.6  cent  a  kilowatt-hour 
so  far.  The  lamps  are  inspected  weekly.  Free  re- 
newals are  furnished.  The  candlepower  seems  to 
be  constant  after  the  first  20  hours.  The  cost  of 
maintenance  is  not  much  in  excess  of  that  of  in- 
candescents.  Mr.  Burt  said  that  his  company  had 
successfully  lighted  a  church  with  three  six-glower 
lamps.  It  is  necessary  to  have  close  regulation  of 
the  voltage.  After  the  glowers  burn  out.  if  the  cur- 
rent is  not  turned  off,  the  heaters  are  apt  to  bum  out. 
The  Nernst  lamp  furnishes  the  best  competition  with 
the  gas  "arc"  lamp.  Mr.  Greene  added  that  the 
three-glower  size  was  the  best  for  this  competition. 
It  takes  270  volts.  Mr.  Innes  also  spoke  of  the  need 
of  careful  voltage  regulation.  Nernst  lamps  require 
careful  attention  by  persons  familiar  with  them.  Mr. 
Burt  said  that  there  was  really  more  necessitj^  for 
taking  care  of  the  Humphrey  gas  arc  lamp  than 
of  Nernst  lamps. 

The  general  opinion  was  that  the  Nernst  lamps  arc 
not  satisfactory  on  direct-current  circuits.  But  it 
was  said  that  the  lamps  are  being  perfected  for  this 
purpose. 

Refilled  Lamps. 

J.  A.  Innes  of  Eagle  Grove  then  spoke  of  the  re- 
filling of  incandescent  lamps.  A  650-hour  test  showed 
that  the  performance  compared  favorably  with  some 
makes  of  new  lamps.  The  price  is  about  half  that 
of  new  lamps.  The  speaker  emphasized  the  necessity 
of  lamp  testing  or  of  buying  only  of  makers  of  es- 
tablished reputation.  Professor  Spinney  agreed  with 
the  speaker.  Mr.  Innes  spoke  of  a  $14  photometer 
which  he  thought  was  accurate  to  within  a  quarter 
of  a  candlepower.  Mr.  Carson  spoke  of  the  kind 
offer  of  the  Iowa  State  College  to  test  lamps  from 
Iowa  stations  at  the  nominal  rate  of  $1  a  dozen,  if 
carriage  is  paid  both  ways. 

Increasing  Output. 

"The  Best  Method  of  Increasing  the  Output  of 
Lighting  and  Power  Plants"  was  the  subject  of  a 
helpful  paper  prepared  and  read  by  A.  W.  Zahm  of 
Mason  City  just  before  the  noon  adjournment.  Dis- 
cusson  of  Mr.  Zahm's  paper  was  the  first  event  of 
Thursday  afternoon's  session.  The  question  of  sup- 
plying current  for  refrigerating  plants  was  brought 
up  by  Mr.  Burt.  Mr.  Zahm  said  that  he  would  not 
advise  central  stations  to  go  into  this  business  but 
rather  to  encourage  others  to  engage  in  it.  In  Mason 
City  it  is  stipulated  that  these  plants  shall  not  op- 
erate between  5  and  8  p.  m.  during  six  months  of 
the  year — the  winter  season.  In  relation  to  sign 
lighting,  Mr.  Carson  and  Mr.  Burt  thought  that  the 
regular  rates  should  be  charged.  The  latter,  also, 
thought  that  churches  should  be  charged  the  highest 
rate,  because  they  must  be  taken  care  of  at  irregular 
intervals,  often,  taking  large  capacity  at  times  of 
peak  load.  But  Mr.  Zahm  said  the  peak  of  the  load 
was  off  by  7:30  p.  m.,  in  nine  cases  out  of  ten. 
Church  lighting  came  at  about  eight  o'clock,  and  was 
therefore  desirable. 

Thawing   Ice  in   Water   Pipes. 

Mr.  Burt  brought  up  the  question  of  thawing  pipes 
in  winter.  This  work  is  simple,  requires  no  special 
apparatus,  except  a  lo-kilowatt  transformer  in  the 
case  of  alternating  current,  and  brings  in  a  good  rev- 
enue. The  cost  of  doing  the  work  is  not  great,  but 
a  charge  should  be  msde  for  "professional  services." 
All  the  central-station  men  agreed  that  this  com- 
paratively new  branch  of  work  was  profitable  and 
should  be  encouraged.  Several  gentlemen  related 
their  experiences,  referring  to  the  use  of  both  direct 
and  alternating  current.  Mr.  Thomas  said  that  a 
rough  rule  for  electromotive  force  was  one-half  volt 


per  foot  for  two-inch  pipe.  When  the  slightest  flow 
of  water  is  produced  the  current  can  be  taken  off; 
the  water  pressure  will  do  the  rest. 

Single-phase  Motors. 

W.  A.  Layman's  paper  on  the  ''Operation  of  Single- 
phase  Motors  on  Lighting  Circuits"  was  read,  in 
l.is  absence,  by  W.  Owen  Thomas.  The  paper  was 
based  on  tests  made  by  Mr.  Sparrow  and  was  illus- 
trated by  diagrams.  The  small  single-phase  motor 
lends  itself  especially  to  the  development  of  power 
business  by  central  stations.  Polyphase  stations  are 
successfully  operating  single-phase  motors  up  to  o5 
horsepower ;  the  limitation  of  size  is  one  of  balancing 
the  circuits.  Mr.  Layman  urged  many  reasons  why 
single-phase  motors  should  be  used-  In  the  discus- 
sion Mr.  Thomas  said  that,  for  elevator  and  crane 
work  the  series  alternating-current  motor  is  avail- 
able. This  is  simply  a  direct-current  motor  with 
laminated  pole  pieces. 

By  request,  Mr.  Thomas  spoke  briefly  on  the  hydro- 
electric development  at  Sault  Ste.  Marie,  Mich.,  with 
which  he  is  thoroughly  familiar,  being  consulting 
engineer  for  the  plant.  About  30,000  horsepower  is 
generated.  Two-thirds  of  the  current  is  used  for 
the  electric  furnaces  of  the  great  carbide  plant.  Mr. 
Thomas'  talk  was  very  interesting,  and  he  was  ex- 
tended a  vote  of  thanks. 

W.  J.  Greene  of  Cedar  Rapids  presented  the 
"Question  Box"  in  the  form  of  a  printed  pamphlet 
of  62  pages.  The  mass  of  information  thus  pre- 
sented is  very  valuable,  and  Mr.  Greene  was  officially 
congratulated  on  his  work  and  thanked  for  it. 

Election  of  Officers   and   Concluding  Business. 

Votes  of  thanks  were  extended  to  Mr.  Wilkinson 
for  his  paper,  and  also  to  the  supply  men  and  the 
street-railway  company. 

In  executive  session  the  association  elected  these 
officers : 

President — W.  L.  Bowers,  Davenport. 

Vice-president — Austin   Burt,  Waterloo. 

Secretary — W.  S.  Porter,  Eldora. 

Treasurer — Rufus  E.  Lee,  Clarinda. 

Executive  committee — W.  J.  Greene,  Cedar  Rapids; 
George  S.  Carson,  Iowa  Citv:  A.  W.  Zahm,  Mason 
City. 

Dubuque  was  selected  as  the  place  of  next  year's 
convention,  and  the  association  adjourned  to  meet 
in   April,    1905. 

W.  L.  Bowers,  the  new  president  of  the  associa- 
tion, has  charge  of  the  commercial  end  of  the  elec- 
tric-lighting, gas  and  steam-heating  departments  of 
the  Davenport  Gas  and  Electric  Companv.  He  wa? 
born  in  Pennsylvania  in  1861  and  has  had  a  valuable 
experience  in  the  lighting  business,  having  been  con- 
nected with  gas  and  electric-lighting  companies  since 
1886.  he  was  with  the  Laclede  company  of  St.  Louis 
for  T2  years,  and  he  has  also  been  engaged  in  th'i 
business  in  Shreveport.  La.,  and  Butte.  Mont.  For 
the  last  four  years  he  has  been  connected  with  the 
Davenport  company,  where  he  has  put  his  years  of 
experience  and  knowledge  of  machinery  to  good  use. 
He  is  a  member  of  the  Masonic  order,  the  Knights  of 
Pjthias,  Elks.  Odd  Fellows  and  Sons  of  Veterans. 

Convention   Notes. 

The  "Zion  City"  yell  was  given  a  few  tiines — just 
for  luck. 

The  Crescent  Company  of  Chicago  was  represented 
by  Albert  Meyer. 

"A  good  convention"  was  the  verdict  of  both  cen- 
tral-station and  supply  men. 

W.  P.  Cosper  energetically  represented  the  Garton- 
Daniels  Company  of  Keokuk. 

The  Western  Electric  Company  sent  as  its  repre- 
sentative M.  R.  Lash  of  Chicago. 

The  National  Electric  Comoanv  of  Milwaukee  was 
worthily  represented  by  A.  P.  Feck. 

The  Western  Electric  Supply  Company  was  repre- 
sented by  F.  S.  Wiemeyer  of  Denver. 

The  Nungesser  Electric  Battery  Company  was 
present  in  the  person  of  Duke  Trempe. 

P.  T.  Ackerson  was  on  hand  as  the  representative 
of  the  American  Transformer  Company  of  New  York. 

Professor  Bissell  and  Professor  Spinney  of  Iowa 
State  College  contributed  valuable  papers,  which  were 
appreciated. 

The  H.  W.  Johns-Manville  Company,  manufacturer 
of  asbestos,  steam-pipe  coverings,  insulations,  etc.. 
was  represented  by  Frank  E.  Johnson  of  Milwaukee. 

When  the  Chicago  delegation  reached  Des  Moines 
an  impromptu  reception  was  organized  in  its  honor, 
and  the  part>',  with  signs  and  banners,  marched  in 
triumphant  procession   to  the  hotel. 

I.  N.  Butterworth  of  the  Tri-city  Electric  Com- 
pany boarded  the  train  from  Chicago  at  Davenport 
at  an  early  hour  on  Wednesday  morning.  He  was 
one  of  the  busy  men  at  the  convention. 

The  General  Electric  Comoany  wa<^  represented 
by  W.  H.  Colman  and  G.  A.  Seabury  of  the  Chicago 
office.  It  made  no  exhibit.  Mr.  Colman  was  a 
member  of  the  transportation  committee. 

Joseph  L.  Barnard  of  Minneapolis  and  J.  S.  Corby 
of  Chicago  exhibited  the  Imperial  Crown  lamps  of 
the  Bryan-Marsh  Company  and  their  own  smiling 
countenances.     They  made  a  success_^of  both  jobs. 

"Meters  with  rotating  parts  floated"  was  the  point 
made  by  the  Stanley  Instrument  Company  of  Great 
Barrington,  Mass..  which,  in  the  person  of ,  F.  J. 
Alderson,  received  visitors  in  Parlor  D  at  the  Savery. 


R.  W.  Loose,  who  represented  the  Star  incandes- 
cent lamps  made  by  the  Standard  Electrical  Manu- 
facturing Company  of  Niles.  Ohio,  was  one  of  the 
busiest  men  at  the  convention.  He  made  many  new 
friends. 

Francis  Raymond  was  there  with  all  of  his  three 
I's.  Mr.  Raymond  is  the  fortunate  possessor  of  a 
personality  that  wins  and  retains  friends.  In  repre- 
senting the  G.  I.  Company  at  Des  Moines  he  added 
to  his  laurels. 

A.  G.  Munro  of  Omaha  was  no  stranger  to  manj' 
at  the  convention,  and  he  received  a  hearty  welcome. 
Mr.  Munro  is  pushing  the  business  of  the  Nebraska 
Electric  and  Fixture  Company  of  Omaha  with  in- 
telligence and  vigor. 

J.  G.  Pomeroy  was  on  hand,  of  course.  "Jim"  is 
the  Adams-Bagnall  man  in  Chicago,  as  everybody 
knows,  and  he  had  a  pleasant  word  for  every  visitor 
at  the  convention.  As  chairman  of  the  entertainment 
committee  he  "done  noble." 

The  Wagner  Electric  Manufacturing  Company  was 
represented  at  the  convention  by  W.  Owens  Thomas 
of  Chicago.  A  paper  prepared  by.  General  Manager 
Layman  was  read  b)'  Mr.  Thomas.  It  related  to 
single-phase  motors  and  attracted  much  attention. 

F.  F.  Skeel,  western  manager  for  the  Crouse-Hinds 
Electric  Company,  was  one  of  the  choice  spirits  of 
the  gathering.  He  dispensed  information  about 
switches  and  switchboards,  Norbitt  specialties  and 
such  things  with  the  savoir  faire  of  a  good  fellow 
and  a  gentleman. 

Quiet,  but  effective,  the  work  of  Julian  S.  Jackson, 
Chicago  sales  agent  for  Pass  &  Seymour  of  Solvay, 
N.  Y.,  was  of  the  order  denominated  fine.  Mr.  Jack- 
son did  not  let  anj'body  get  away  from  the  conven- 
tion without  hearing  something  new  about  P.  &  S. 
specialties  and  porcelains. 

J.  W.  Mason  of  Chicago,  C.  A.  Felker  of  Iowa 
and  J.  G.  Ball  of  Wisconsin  were  the  representatives 
of  the  Central  Electric  Company  at  the  Iowa  state 
convention.  They  did  good  work  for  their  company. 
Their  Okonite-Central  Electric  fob  souvenir  wns 
much  sought  after. 

Perry  R.  Boole,  chief  engineer  and  general  sales 
manager  of  the  Electric  Appliance  Company  of  Chi- 
cago, was  strictly  "in  it"  at  Des  Moines.  His  efforts 
helped  everybody  to  have  a  good  time,  and  he  made 
many  new^  friends.  Leon  Ely  was  the  other  repre- 
sentative of  the  Appliance  company-. 

Through  President  A.  C.  Garrison  the  Columbia 
Incandescent  Lamp  Company  of  St.  Louis  invited 
the  members  of  the  association  to  inspect  its  factory 
when  visiting  the  exposition  this  summer.  John  G. 
Boyd,  sometimes  referred  to  as  "the  Rev.  John  G. 
Boyd  of  Texas,"  represented  the  company  at  the 
convention. 

Although  Des  Moines  was  his  first  western  con- 
vention, John  A.  White  of  the  Chicago  office  of  the 
Electric  Storage  Battery  Company  got  "in  the  push" 
with  the  ease  of  a  veteran.  Mr.  White  knows  a  lot 
about  batteries  and  he  contributed  sensibly  to  the 
storage-batterj-  discussion  of  Wednesday,  when  Mr. 
1^ea\T  read  a  paper  describing  the  plant  of  Chloride 
cells  at  Davenport. 

E.  L.  Draffen,  the  gentlemanly  representative  of 
the  Gould  Storage  Battery  Company  in  Chicago,  at- 
tended the  convention.  Mr.  Draffen  addressed  the 
association  on  Wednesday  afternoon,  when  the  sub- 
ject of  storage  batteries  in  central  stations  was  under 
discussion.  His  clear  presentation  of  the  subject 
made  a  favorable  impression,  and  it  is  said  that  Mr. 
Draffen  got  on  the  trail  of  some  big  business. 

On  Thursday  there  was  a  pleasant  interlude  to  the 
labors  of  the  association.  The  Des  Moines  City  Rail- 
way Company  placed  two  large  special  cars  at  the 
service  of  the  visitors,  who  enjoyed  a  trolley  ride 
about  the  cit3',  with  a  short  stop  to  inspect  the  power 
house.  This  excursion  was  taken  at  noon  to  avoid 
interference  with  the  business  sessions.  Luncheon 
was  served  on  the  cars,  so  that  no  time  was  lost.  The 
association  later  formally  thanked  the  street-railway 
company  for  its  courtesy. 

Ervin  Dr>'er  was  present,  of  course,  for  Iowa  i^ 
familiar  territory'  to  him.  But  he  was  not  in  attend- 
ance as  a  Westinghouse  man,  but  as  representing 
the  Allis-Chalmers  Company.  For  many  years  Mr. 
Dr}^er  was  connected  with  the  Chicago  office  of  the 
Westinghouse  Electric  and  Manufacturing  Company, 
but  he  resigned  on  April  ist.  He  is  one  of  the  best- 
known  electrical  salesmen  in  the  West,  and  many 
friends  at  Des  Moines  learned  with  interest  of  his 
new   connection. 

Busy,  ingenious,  trying  to  help  everybody  else. 
"Tom"  Grier  was  a  central  figure  at  Des  Moines.  He 
was  chairman  of  the  transportation  committee,  which 
took  19  men  out  of  Chicago,  and  in  its  zeal  tried 
to  sell  harflmocks  on  the  rear  platform  of  the  car 
as  "lower  berths."  He  was  toastmaster  at  the 
smoker  and  between  times  did  much  clever  advertis- 
ing for  the  American  Circular  Loom  Company.  At 
the  smoker  his  company  gave  away  an  acceptable 
souvenir  in  the  shape  of  a  box  containing  a  pipe,  bag 
of  tobacco  and  packet  of  matches.  All  told,  Mr. 
Grier  made  a  new  and  shining  record  at  the  Iowa 
convention. 

Calvin  Flexduct  Roulet  and  I.  A.  Bennett  did  an 
luiusual  "stunt"  in  properly  bringing  before  the  con- 
vention the  name  Flexduct.  Evidently  with  the 
thought  of  long-delayed  spring,  they  presented  eacli 
member  with  an  emblem  in  the  shape  of  a  carnation 
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attached  to  a  neat  blue  ribbon  bearing  the  word 
"Flexduct."  A  "skedoodle"  for  everyone  was  Mr. 
Bennett's  insistence  when  presenting  each  member 
with  one  of  the  Phelps  Company's  latest  inventions, 
the  "skedoodle"  plug.  This  company  was  well  rep- 
resented by  numerous  neat  and  attractive  advertising 
displays  in  self-Hashing  "Hylo"  lamps,  turn-down 
lamps    and    long-distance   lamps. 

The  Fort  Wayne  Electric  Works  was  represented 
by  Walter  S.  Goll,  manager  Chicago  office,  Frank 
McMaster,  representative  in  the  Iowa  territory,  and 
A.  H.  Savage  of  the  St.  Paul  office.  These  gentlemen 
exhibited  a  number  of  the  company's  specialties,  in- 
cluding Type-A  oil  transformers,  Type-K  integrating 
wattmeters,  form-C  arc  lamps  for  series  direct-cur- 
rent and  alternating-current  service  and  revolving- 
desk  type  and  telephone-booth  fan  motors.  Thev 
also  distributed  literature  descriptive  of  the  well- 
known  Fort  Wayne  line  of  direct-current  arc  and 
alternating-current  machinery  for  lighting  and  power 
purposes.  Mr.  Goll  was  a  member  of  the  transporta- 
tion committee,  and  one  of  the  most  energetic  of 
that  unique  bunch  of  hustlers. 

The  principal  social  feature  of  the  convention  was 
the  informal  smoker  tendered  to  the  members  of  the 
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Delegates  and  Visitors. 

Ackerson,   P.    T.,  American  Transformer    Co New    York 

Aliierson,  F.  J.,    Stanley   Instrument  Co 

Great    ]iarrington,    Mass. 

Ashby,   A.   J.,    Humboldt   Electric    Light    and    Power    Co. 

Humboldt 

Ball,   J.   G.,  Central    Electric    Co Chicago 

Barnard,  Jos.   L.,   Bryan-Marsh   Co Minneapolis 

Bellamy,    Paul    E.,   Knoxville   Electric    Co Knoxville 

Bly,  Leon,    Electric  Appliance  Co Chicago 

Boole,    P.    R.,   Electric  Appliance   Co Chicago 

Bonebright,    F.    A Webster    City 

Bowers,    \V.    L Davenport 

Boyd,   John   G.,    Columbia    Incandescent  Lamp    Co. -St.    Louis 

Branson,   D.   C Clear  Lake 

Burt,    Austin,    Waterloo    and    Cedar    Falls  Gas    and    Elec- 
tric   Co Waterloo 

Butterworth,   L   N.,   Tri-City  Electric  Co Davenport 

Colman,   W.  H.,  General  Electric  Co Chicago 

Corby,  J.    S.,  Bryan-Marsh  Co Chicago 

Cosper,   W.    P.,   Garton-Daniels   Co Chicago 

Coulson,   F.    E.,  Grinneil    Electric  and  Heat  Co Grinnell 

Cravath,   J.    R.,   Electrical  World  and    Engineer Chicago 

Croan,   13.    F.,  City  Light  and  Water  Co Estherville 

Cummings,  C.  R.,  Webster  City  Electric  Light  and  Water 

Works    Web-ter    City 

Dalley,    A^   H.    Charles.    Westinghouse    Machine    Co.. Chicago 

Draffen,    E.  L.,  Gould  Storage  Battery  Co Chicago 

Dryer,    E.,    Allis-Chalmers    Co Chicago 

Edgecomb,    A Missouri    Valley 

Emery,    E.    A.    Sorge,    Jr.,    Co Chicago 

Etzel.    John    L.,    Clear    Lake    Electric    Light    and    Power 

Co Clear   Lake 
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Munro.  A.   G.,   Nebraska  Electric  and  Fixture  Co 

Mye;s;  Paul  P-',  GrlnnelV  Electric 'a^d  Heat   Co^."'?^GVin^neU 

Payne,   Robert   P.,   Nernst  Lamp    Co Chicaeo 

Peck    A    P     National   Electric  Co Milwaukee.  Wis. 

Pinckard,  W.    R.,  Westmghouse  Elec.  and  Mfg.   Co..    Chicatrc 

Pme,  P.  R..  Tipton  Light  and  Heat  Co ....    .     TiSo.i 

Peticolas,  H.  G.,  Westinghouse  Electric  and  Manufactur- 
ing   Co Waterloo 

Pomeroy,  J.  G.,  Adams  Bagnall  Electric  Co '    Chicago 

Porter,    W.    S.,    Eldora    Electric    Light    Co Eldora 

Raymond,   Francis,  G._  L  Arc  Light  Co Chicago 

ReavyEdw.      Peoples    Light    Co Davenport 

Ross,  C.  A..   Sawyer-Man  Electric   Co Chicago 

Roulet,    C.    B.,    Osburn   Flexible    Conduit  Co New    York 

Sawyer,  Paul   B.,   Des  Moines  Edison   Light  Co..Des  Moines 

Seabury^^  G.    A..    General    Electric    Co Omaha,    Neb 

Skeel,    F.    F.,    Crouse-PIinds    Electric    Co Chicago 

Smith.    D.    J.,    Ackley    Electric    Light,    Power    and    Heat 

Co Ackley 

Spinney,    P.    B.,    Iowa    State    College .....Ames 

Springer,  M.  E.,  Practical  Gas  Construction  Co.. Des  Moines 
Switzer,  F.  E..  National  Conduit  and  Cable  Co.  ..  .Muscatine 
Thomas,  W.    Owen,    Wagner    Electric   Manufacturing   Co. 

„       /  ■  't^ Chicago 

Trempc.  A.    D.,    Nungesser  Electric    Battery   Co Chicago 

Walters.    W.    C Toledo,    Iowa 

Westerberg,    A.    R.,    Madrid    Electric    Light    and    Power 

„„    Co Madrid 

Wheeler,    M.    J.,    Denison    Electric  Light  and    Power   Co. 

.    .■■■■■ Denison 

White,    F.    L.,   Traer   Electric    Co Traer 

White,  John  A..  Electric   Storage   Battery  Co Chicago 

Wicmeyer.   F.    S Denver,  Colo. 


DELEGATES    AND    VISITORS    AT   IOWA    ELECTRICAL      CONVENTION    IN    DES  MOINES. 

association  on  Wednesday  evening.  April  20th.  bv  a  I->lker.    C    A...  Central   Electric   Co Oskaloosa  f}^"^^''-.^--  ?,-  !^^?l"s^T".  Y^Rfc^^r  " ' "  \V™J^ r^^ 

large  number  of  electrical  manufacturers  and  dealers.  ?"'%^°''^^ilt°:;"  f'S'^Hel^'p^Vr' "and"  Wa-ter'""  Co.. .Mason  Cuy 

T,  '^       -.    .                1     1  t    ■      T-               TT   11          1                          1  Grav,    Perry,    Jeiierson    1-ignt,    rleat.    Power    and    Water  . 

The  affair  was  held  111  Turner  Hall  and  was  greatly            'Co Jefferson  inwa     StrPPt-railwa v    Assoriation 

enjoyed.     A   "Dutch   lunch"   was   served  to   about  a  Greene,  W.  J„  Cedar  Rapids  Electric  Light  and  Power  '"wa     street  railway    Associaiion 

hundred  men,  and  there  were  a  nuinber  of  informal  ^     ^"^  ,\r 'ji'",^^" ;""^,": '■'?■' Cedar  Rapids  Formed. 

,  rj,,  '  ^      ^   .  -  jv  1  1  Grover,  W.  H.,  Cherokee  Electric  Co Cherokee  t,        ,-  r  ^   ,-  ^       ^       -i 

speeches,     1  homas    G.    urier    performing    creditably  Hardy,  J.  W Des  Moines  ^^  ^  meeting  of  representative  street-railway  men 

the  arduous  duties  of  toastmaster.     A  minstrel  per-  Harris'  James  H.,  Heine  Safety  Boiler  Co Chicago  in  the  state  of  Iowa  held  in   Des  Moines  on  April 

formance  by  local  talent  wound  up  the  affair.     The  S^".'^°Pv^P  %,-'-''^?=°l^.  Electric  Light  Co Osceola  21st  the  Iowa  Street  and  Interurban  Railway  Asso- 

committee  in  charge  of  the  smoker  consisted  of  J.  G.  HealeT,'  H.'  R.j  Hcal°ey  Elcct'r'i'c  L°ight'c'o'.'.'.'.'.'.'.'.'.'.Waverfy  elation  was   formed.     The  object  of  the  association 

Pomeroy,    Adams-Bagnall   company:    J.    W.    Mason,  HindeVt,  A.  L.,  Perry  Electric  Light,  Power  "and' Heat  is  the  exchange  of  ideas  and  the  diffusion  of  knowl- 

Central  Electric  Company;  P.  R.  Boole,  Electric  Ap-  ,,    p."-    -^^  ■■■■■■■■■■■;■■■■■■■■:■ --^ ,••■• ;■   P"ry  edge,  and  the  discussion  of  all  practical  questions  in 

pliance  Company,  and  N:  G.  Harvey,  Illinois  Electric  "or^J'ni  j.'  ci'w  H"sc°,oft.".',."!'!'!^. ..'.'.:  Chfcago  connection  with  the  operation,  construction  and  main- 
Company.     Credit  should  be  given  to  it,  and  partic-  Hovey,   S.  B.  ' Independence  tenance   of   electric   and   interurban   railways   in   the 

ularly  to   Chairman   Pomeroy,   for  hustling  work  in  Hovey,  M.  W.,  Marshalltown  Light,  Power  and  Railway  state  of  Iowa.     Both  companies  and  individuals  are 

"pullnig  off"  the  affair  on  short  notice.    'The  asso-  Hoyc'i?' g'.'c.,' 'Nashua  ■El'e'c'tri'c'Li'ght'"co .'.■.'.■.'.,."  NastaS  eligible  to  membership.     The  admission   fee  is  $ir>. 

ciation  passed  a  vote  of  thanks  for  its  entertainment.  Huntington,  Arthur,   Westinghouse   Electric  and  iifanu-  Annual  dues  are  fi.xed  at  the  same  sum. 

T,,      ,,,    ^,     ,            .  ^        1     I    J  11.     1              J  1                 facturing  Co .- Oraaha,  Neb.  Officers  were  elected  as  follows: 

The    Westmghouse    interests    had    the    largest    dele-  Tnnes,    J.    A Eagle    Grove  President      r,     n     TJinnpe     Des   Mnine^ 

.9-ation     at     the    convention.      It    consisted    of    W.    R.  .Jackson,  Julian  S     Pys  &  Seymour               .,,.  .Chicago  v'S  n^esident      J    F    S'rdner    Dave^^^^^ 

■D,'„„t.„,-,j     A,.+K„,.  ■rT„«+;,^^t^,^    T-T    r    -o^f■•,^^^^r. 1  Johnson,   Frank   E.,  H.   W.   Johns-Manville   Co.  .Milwaukee  V  ice-presiaent — J.  t-  Laraner,  uavcnport. 

?  ^r    ^7„        1:    u^r      "    ?•■                 ?   A    l?r„  ■  Tohnson,  O.  J.,  Sac  Cit,-  Electric  Co Sac  City  Secretary-  and  treasurer— L.  D.  Mathes,  Dubuque. 

A.  M.  M.Iler  of  the  Electric  Company,  J.  B.  W.lkm-  Keily    w,  E     Western  Electrician                 . , . ,  •  •  ■  -Cliicago  In  addition  to  these  gentlemen,  there  were  present 

son  and  A.  H.  Charles  Dalley  of  the  Machine  com-  Keis^r^^  W^^.,^Des  Mom„  Ed^  j^^^^  ^    g^.^^  ^^  ^^^^^  j^^p.^^_  j    j^    Lindsay  of 

pany,    and    C-    A.    Ross    ot    the    bawyer-Man    Com-  Lee,  Rufus  E.,  Lee  Electric  Light  Co Clarinda  Dubuque,  Air.  West  of  Tabor,  Mr.  Leussler  of  Coun- 

pany.     Mr.    Wilkinson    specialized    on    the   Westing- -  Lever    A.  J.. T^ma  dl  Bluffs,  Mr.  Springfield  of  Ottumwa,  M.  W.  Hovey 

house-Parsons   steam   turbine,   on   which   he   read   a  Lmds^ay,^J.  ^R.,  ^Ln»n_^EUc.nc^C^  ^^  Marshalltown.  S.  B.  Hovey  of  Independence,  Mr. 

paper  which  received  a  formal  vote  of  thanks  from  Loose,  R.  W..  Standard  Electrical  Manufacturing  Co..  Hamlin  of  Mason  City,  Mr.  Walters  of  Tama.  H.  H. 

the    association.     Mr.    Dalley   talked    with    delegates             Elkhart,  Ind.  p^ii;  ^f  jj^j  Moin's"   \    G    Maish  of  Des   Moino^ 

about  Roney  stokers,  and  with  good  success  if  rumor  Madson.L.   F.,  Northwood  Electric  Light  Plant.  .Northwood  „„j   „,l,.„         --.•-■■ 

,        ,               Ar       rt               r                             ij    ^  n                i.     '  Mason,  J.    W.,    Central   Electric   Co Chicago  '^"Q    Otners. 

be  true.     Mr.  Ross,  of  course,  could   ^ell  everyboay  Mathes,  L.  D.,  Union  Electric  Co DubuqSe  The  next   meeting  will   probablv  be  held  in  Du- 

about  incandescent  lamps.     Mr.   Pinckard  was  there  ^fiche.l.  F-  W.,  Orange  City  Electric  Light  Co.. Orange  Cit>-  buque  on  the  same  dat^  as  that  of  the  Iowa  Electrical 

on  general   principles    because  he   is   needed   at  any  ^f^^|y;' d^' ^;  Red'Oak  Ele«rii"co .'.'.' .'.',■ Re^'°03k  Association.     Several  gentlemen  are  members  of  both 

electrical  convention  held  in  the  West.     Messrs.  Mil-  Miner.  A.  M.,  Westinghouse  Electric  and  Manufacturing  associations,  and  fraternal  relations  will  exist  between 

ler,  Peticolas  and  Huntington  are  sharps  on  the  local             Co.       ....   Chicago  the    two    bodies,    which    are,    however,    distinct    or- 

needs   of   Iowa.     All    told,   the  Westinghouse  bunch  ^  =>■<=■■■  -^"'"f/  Crescent  Co.             ..,..,,          Chicago  ■     .• 

Morse,    R.    W.,    Shenandoah    Electric    Light    and    Power  gamzations. 

was  a  strong  one.                                                                             Co ' Shenandoah  The  Iowa   street-railway  organization   is  the  first 
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of  its  kind  in  the  West,  although  several  similar  or- 
ganisations exist  in  eastern  states.  The  officers  of 
the  Des  Moines  Citj'  Railway  Company  and  of  the 
Des  Moines-Colfax  interurban  railway  entertained 
the  members  of  the  new  association  at  hmch  at  the 
Kirkwood  and  later  a  ride  was  taken  through  the 
city  and  to  Colfax,  via  the  Interurban  railway. 

The  first  president  of  the  society,  G.  B.  Hippee,  is 
general  manager  of  the  Des  Moines  City  Railway 
Companv.  and  the  secretarj',  L.  D.  ilathes.  is  general 
manager  of  the  Union  Electric  Company  of  Dubuque. 


The  Combustion  of  Iowa  Coal.' 

By  G.  W.  Bissell, 

That  Iowa  coals  are  difficult  to  burn  satisfactorily 
— that  is,  economically,  easily  and  with  minimum 
attendant  expense  in  repairs  of  grates  and  settings- 
has  been  long  understood  and  acknowledged;  but 
their  low  cost  to  the  majority  of  steam  users  in 
Iowa,  as  compared  with  imported  coals,  creates^  a 
demand  for  them  and  also  establishes  a  need  for 
study  to  bring  to  the  help  of  their  users  information 
which  will  enable  the  overcoming  of  some  of  the 
difficulties  in  the  way  of  better  results  than  are  now 
generally  obtained  in  their  combustion. 

It  is  the  object  of  this  paper  to  endeavor  to  stale 
the  problem,  and,  if  possible,  to  offer  suggestions  for 
its  solution.  The  problem  is  best  stated  by  study, 
first,  of  the  chemical  composition  and  physical  prop- 
erties of  the  coal :  second,  of  the  means  ordinarilv- 
used  for  burning  it,  and,  third,  of  the  results  of  prac- 
tice in  its  use. 

Chemical  tests  made  by  the  Iowa  Geological  Sur- 
vey and  by  the  Iowa  State  College'  show  that  the 

2.     The  Iowa  Enuineer.  June.  1902. 

average   proximate   composition   of   Iowa  coal   is   as 
follows : 

Percent. 

Moisture ^-^ 

Volatile  matter 3B-i 

Fixed  carbon -^S-o 

Ash •    8-' 

lOO.D 

Sulphur 3.  J 

Or 

Percent. 

Total  combustibles S3. 7 

Moisture ^-^ 

Ash. -    ^^ 

lOO.O 

Sulphur 3-* 

On  the  basis  of  moisture  excluded. 

Per  Cent. 

Volatile  matter *i'5 

Fixed  carbon -lO-o 

Ash •    8-9 

lOO.O 
Sulphur 3  7 

Many  coals  are  worse  and  some  are  better  than  the 
above  average.  The  writer  recenth'  had  a  sample 
which  analyzed : 

Per  Cent. 

Moisture 8.07 

Volatile  matter 33-88 

Fixed  carbon 38.90 

Ash ^9.15 

100.00 
Sulphur -l-BO 

The  average  heating  value  of  one  pound  of  Iowa 
coal  is  about  11,500  British  thermal  units  (B.  T.U.>, 
and  some  Iowa  coals  give  as  high  as  13,200  B.  T.  U. 
per  pound  of  moisture  free  coal.  A  good  West  Vir- 
ginia soft  coal  recently  examined  at  the  college  gave 
over  15,000  B.  T.  U.  per  pound,  and  contained  less 
than  two  per  cent,  of  either  "^sh  or  moisture  and  no 
sulphur. 

Omitting  from  consideration  the  comparatively  few 
plants  in  which  boilers  have  been  especially  selected 
and  set  to  meet  the  conditions  suggested  by  the 
properties  of  the  fuel  to  be  handled  and  omitting 
locomotive  boilers,  the  writer  is  of  the  opinion  that 
the  typical  boiler  and  furnace  in  which  Iowa  coal  i= 
used  is  of  the  horizontal  return  tubular  t^T^e  set  in 
brickwork  and  proportioned  in  nearly  all  respects  in 
accordance  with  the  practice  of  eastern  boilers  for 
which  hard  coal  is  mostly  used. 

The  average  Iowa  coaL  with  11,500  B.  T.  U..  is 
theoretically  capable  of  evaporating  ir.9  pounds  of 
water  into  steam  from  and  at  212  degrees. 

Some  boiler  tests  made  under  the  direction  of  the 
writer  give  results  of  evaporation  from  and  at  212 
degrees  per  pound  of  combustible  as  follows: 

Marquisville  lump 7.i8 

Boone  lump 7-37 

Summit  lump 7- 16 

Marquisville  nut 7-6* 

Marquisville  steam 6.99 

Marquisville  slack 6.O4 

Average  of  above 7.39 

Blossburc  force  coal 9.91 

Hard  nut  coal ..12.20 

I,     The  Iowa  Encineer.  September,  igoi. 

The  tests  were  made  in  an  internally  fired  boiler 
of  the  marine  type. 

The  Iowa  coals,  with  an  average  of  7.39  pounds 
evaporation,  were  being  burned  with  an  efficiencv 
of  62  per  cent,  under  test  conditions.  Under  ordi- 
nary operative  conditions,  and  with  brick-set  boilers 
the  efficiency  is  much  lower,  and  it  is  safe  to  say 
that  the  maiorit>'  of  steam  users  in  Iowa  do  not  get 
from  their  coal  more  than  50  per  cent,  of  the  heat. 
Good' practice  demands  70  per  cent.  The  question 
in  its  new  form.  then.  Is.  How  can  the  efficiency  ho 

I.  A  paper  read  before  the  Iowa  Electrical  Association  at  Des 
Moines  on  April  20,  moi  The  author  is  prc)fe5Sor  of  rnectlfinical 
eneiliGCfipK  >"  Iowa  State  College. 


raised?  or,  How  can  the  fuel  cost  of  generating 
steam  be  reduced? 

To  the  user  of  lump  coal,  whether  Iowa  or  im- 
ported, a  considerable  saving  can  be  effected  by  sub- 
stituting steam  or  slack  coal,  the  fuel  cost  of  gen- 
erating steam  with  coal  from  a  given  locality,  where 
freights  are  not  excessive,  being  almost  proportional 
to  the  cost  of  the  coal  per  ton. 

The  following  figures  from  tests  at  Ames  in  1901 
confirm  this  statement : 

Cost  Per 

1,000  Lbs. 

of  Steam 

Cost  Pressure. 

Kind  of  Coal.  Per  Ton.  Cents. 

Marquisville  lump S2.8S  24.0 

Marquisville  nut 2.54  21,5 

Marquisville  steam 2.35  21.2 

Marquisville  slack 1.43  14.9 

Freight  and  cartage  included. 

The  change  from  lump  to  slack  may  demand  larger 
grates  and  increased  draft,  but  will  be  a  paymg 
change-  But  the  change  above  suggested  is  merely 
begging  the  real  question,  which  is,  How  can  we  burn 
a  given  Iowa  coal  so  as  to  get  the  Tmaximum  .effi- 
ciency? 

In  answering  this  question,  there  are  two  things 
to  be  considered:  First,  the  design  of  the  boiler 
and  furnace;  second,  the  handling  of  the  fuel. 

Authorities  agree  that  boilers  depend  largely  upon 
their  furnaces  for  their  efficiency.  The  requirements 
0?  a   furnace  suitable  for  burning  soft  coals  are: 

1.  Grates  of  sufficient  area  to  give  the  rate  of 
combustion  suited  to  the  coal  and  the  draft.  Slack 
coal  with  a  draft  of  three-eighths  of  an  inch  can  be 
burned  with  good  locking  or  shaking  grates  at  a 
rate  of  20  to  25  pounds  per  square  foot  of  grate  per 
hour.  Lump  coal,  under  the  same  conditions,  can 
be  burned  at  30  to  40  pounds  per  square  foot  of 
grate   per    hour. 

2.  Rocking  grates.  The  design  depends  upon  the 
degree  of  clinkering  peculiar  to  the  coal. 

3.  Draft  sufficient  to  bum  the  coal  when  fired  in  a 
bed  of  such  thickness  as  can  be  readily  maintained 
without  "holes."  Three-eighths  of  an  inch  should 
be  sufficient  for  natural  draft.  An}--  more  means 
useless  waste  of  heat  in  the  chimney  gases,  which 
must  be  heated  to  produce  the  draft. 

4.  A  coking  arch  or  other  form  of  firebrick  roof 
over  the  fire  to  prevent  the  chilling  of  the  volatile 
matter  of  the  fuel  and  of  the  air  supply  before  they 
shall  have  been  thoroughly  united  in  combustion. 
The  "Dutch  oven"  or  extended  furnace  Is  the  best 
construction  for  this  purpose.  The  coking  arch  over 
the  fire  in  an  ordinar>*  setting  is  the  next  best  thing. 

Frequently,  however,  owing  to  the  eastern  design 
of  setting  in  general  use  in  the  West,  there  is  not 
sufficient  height  between  grates  and  boiler  shell  for 
an    arch. 

A  boiler  shell  hung  24  inches  or  less  above  the  grate 
is  sure  to  give  poor  results,  because  of  Its  chilling 
effect  on  the  air  and  volatile  matter  of  the  fuel  at 
the  time  when  they  should  unite  in  perfect  combus- 
tion, with  the  evolution  of  14.500  B.  T.  U.  per  pound 
of  carbon,  and  will  inevitably  result  in  the  evolution 
of  only  4.000  B.  T.  U.  per  pound  from  a  large  per- 
centage of  the  carbon  In  the  fuel. 

In  fact,  the  secret  of  success  or  the  reverse  in 
burning  soft  coal  lies  in  the  provisions  which  are 
made  in  this  one  particular.  The  *T)utch  oven"  is 
a  good  investment. 

5.  Hollow  walls  with  enclosed  air  spaces  to  re- 
duce radiation  losses. 

The  requirements  of  the  boiler,  so  far  as  its  de- 
sign is  concerned,  are: 

1.  Heating  surface  40  to  50  times  the  grate  sur- 
face, arranged  to  compel_  the  gases  to  reach  every 
part  without  undue  resistance.  Horizontal  return 
tubular  boilers  will  meet  this  requirement  with  four- 
inch  flues  18  feet  long  or  longer,  with  as  few  hori- 
zontal rows  as  possible,  and  having  a  draft  area  of 
one-seventh  of  the  grate  surface. 

2.  Accessibility  of  heating  surface  for  cleaning  on 
both   sides. 

For  the  successful  handling  of  soft  coal,  the  follow- 
ing reaulrements  exist: 

T.  Alternate  firing. 

2.  Sufficient  thickness  and  evenness  of  fire  to  com- 
pel the  air  to  become  intimately  mixed  with  the  fuel 
and,  at  the  same  time,  without  reducing  the  air  sup- 
ply below  the  proper  amount. 

1.  Keepine  the  top  air  supply  properlv  adjusted. 

The  intelligent  fireman  can  Jud^e  whether  the^e 
reauirements  are  being  met,  by  watchinsr  his  fire  at 
various  points  in  the  boiler  setting,  throu2:h  peep- 
holes provided  for  the  purpose,  by  watching  the  top 
of  the  stack,  etc. 


To  Form  Electrical  Jobbers'  Asso- 
ciation. 

A  meeting  of  electrical  jobbers  was  held  in  Buf- 
falo. N.  Y.,  on  April  15th  to  17th  and  was  attended 
bv  representatives  from  the  principal  cities  of  the 
United  States.  The  attendance  was  made  up  largely 
of  electrical  jobbers  and  supply  dealers,  but  not  a 
few  prominent  manufacturers  and  contractors  were 
present.  The  result  of  the  three-day  session  was  the 
appointment  of  a  number  of  committees,  which  are  to 
formulate  plans  for  a  National  Supply  Dealers'  As- 
sociation and  report  at  a  future  meeting.  The  main 
subject  discussed  was  standardization,  and  the  sen- 
timent prevailed  among  jobbers,  manufacturers  and 
contractors  alike  th^t  the  interests  of  the  electrical 
business  would  profit  by  an  immediate  «tand?\rd^zE^- 
tion  of  material  and  methods. 


Transportation  Arrangements   for  Bos- 
ton Convention. 

This  year  the  National  Electric  Light  Association 
will  hold  its  annual  meeting  at  the  Hotel  Vendome  In 
Boston  on  May  24th,  25th,  26th  and  27th-  With  a 
view  of  providing  the  best  accommodations  and  all 
the  advantages  of  a  convention  train  for  the  ex- 
clusive use  of  members,  supply  men  and  their  friends 
who  will  attend  the  Boston  meeting,  the  Lake 
Shore  and  Michigan  Southern  Railway  in  conjunc- 
tion with  the  New  York  Central  and  Hudson 
River  Railroad  will  provide  special  sleeping  cars, 
which,  with  dining  and  buffet  library  cars,  it  Is  pro- 
posed to  run  as  the  first  section  of  the  "New  England 
express,"  leaving  Chicago  at  2  p.  m.  Sunday,  May 
22d,  arriving  in  Boston  at  5  p.  m.  Monday.  All 
electrical  people  going  to  Boston  for  this  event  arc 
requested  to  join  this  party;  and  to  enable  the  rail- 
road to  provide  desirable  sleeping-car  accommoda- 
tions it  is  requested  that  requisitions  for  berths  or 
staterooms  be  sent  in  as  early  as  possible. 

A  rate  of  one-and-one-third  fare  for  the  round 
trip,  on  the  certificate  plan,  has  been  authorized  for 
this  meeting,  which  will  be  available,  leaving  Chicago 
as  early  as  May  20th  and  good  returning,  leaving 
Boston  not  later  than  May  31st.  Applications 
for  sleeping-car  reservations  (w^hlch  should  be  made 
early)  or  an}'  additional  information,  may  be  ad- 
dressed to  L.  F.  Vosburgh,  general  agent  passenger 
department,  iSo  Clark  Street,  Chicago,  or  C.  F. 
Daly,  chief  assistant  general  passenger  agent,  Chi- 
cago, of  the  Lake  Shore  Railroad,  and,  "first  come 
first  served"  in  lower  berths. 

Frank  L.  Perry,  assistant  business  manager  of  the 
Western  Electrician,  has  been  appointed  by  the  asso- 
ciation to  have  charge  of  transportation  matters  for 
Chicago  and  vicinity. 

For  further.  Information  of  delegates  it  should 
be  stated  that  word  has  been  received  from  Master 
of  Transportation  George  F.  Porter  that  the  New 
England  Passenger  Association,  the  Trunk  Line  As- 
sociation and  the  Central  Passenger  Association  have 
made  the  rate  of  a  fare  and  a  third  for  the  round 
trip  from  all  points  throughout  their  territory  for 
delegates  and  visitors. 

Chairman  Charles  H.  Hodskinson  of  the  commit- 
tee on  hotel  accommodations  reports  too  that  "an 
unusually  large  number  of  rooms  have  already  been 
assigned  to  members."  It  is  believed  that  the 
placing  of  this  matter  in  the  hands  of  a  committee 
to  which  all  applications  for  rooms  can  be  referred 
will  undoubtedly  result  in  better  satisfaction,  for  mem- 
bers of  the  association  will  be  cared  for  first  and  will 
not  be  obliged,  should  they  be  a  little  late  in  deciding 
to  attend,  to  make  the  best  of  such  accommodations 
as  will  be  left  after  non-members  have  been  pro- 
vided for.  as  has  happened  at  former  meetings. 


Alternating-current  Generators. 

At  the  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  in  New  York  on  April  22d  two  tech- 
nical papers  on  alternating-current  dynamo  design 
were  presented  and  discussed.  These  papers  were 
"The  Mechanical  Construction  of  Revolving-field  Al- 
ternators," by  David  B.  Rushmore  of  Pittsfield, 
Mass.,  and  a  "Contribution  to  Theory  of  the  Regula- 
tion of  Alternators,"  by  H.  M.  Hobart  of  London 
and  Franklin  Punga.  Vice-president  C.  W.  Rice 
presided.  Mr.  Rushmore  was  present  and  gave 
some  of  the  points  in  his  own  paper.  Gano  S. 
Dunn  of  Ampere.  N.  J.,  made  a  resume  of  the 
Hobart-Punga  paper.  Those  taking  part  in  the  dis- 
cussion were  Professor  C.  A.  Adams,  Jr.,  of  Cam- 
bridge, Mass.,  B.  A.  Behrend  of  Cincinnati,  W.  L. 
Walters  of  Milwaukee  (communicated),  Mr.  Dunn. 
Mr.  Rushmore,  Dr.  F.  A.  C.  Perrlne  of  Pittsfield, 
Mass..  and  H.  G.  Stott  of  New  York  (communi- 
cated). Abstracts  of  the  papers  and  discussion  may 
appear  in  a  future  issue  of  the  Western  Electrician. 


Appleyard  Traction  Interests  Con- 
solidate. 

Plans  for  the  consolidation  of  the  Appleyard  inter- 
ests In  Ohio  under  the  control  of  the  Ohio  Union 
Traction  Company,  recently  incorporated,  have  been 
announced.  The  bonded  Indebtedness  Is  not  to  ex- 
ceed $30,000  a  mile  single  track  outside  of  cities 
and  $10,000  additional  for  double  track.  Within 
cities  S6o,ooo  a  mile  single  track,  and  $40,000  ad- 
ditional for  double  track  is  the  limit.  The  lines 
affected  are  the  Dayton,  Springfield  and  Urbana ; 
Columbus,  London  and  Springfield :  Columbus.  Grove 
City  and  Southwestern :  Central  Market  Street  Rail- 
way in  Columbus ;  Urbana,  Bellefontaine  and  North- 
ern :  Kenton  and  Southern,  and  Springfield  and 
Western.  Holders  of  bonds  In  these  companies  will 
exchange  their  holdings  on  May  ist  for  the  first  and 
consolidated  5's  of  the  new  company,  based  upon 
their  market  value.  All  these  properties  are  re- 
ported to  be  In  good  condition  and  their  value  on  the 
market  would  indicate  that  they  are  making  good 
profits- 


The  Trent  Power  Company,  with  a  capital  of 
half  a  million  dollars,  has  been  incorporated,  with 
head  office  in  Trenton.  Ont.  The  principal  director 
is  Hon.  S.  H.  Blake  of  Toronto. 


April  30,   1904 

Use  of  Space  Telegraphy  by  War 
Correspondents. 

There  are  signs  of  a  difference  of  opinion  between 
the  civil  and  military  branches  of  the  United  States 
government  respecting  the  Russian  decree  against  the 
use  of  space  telegraphy  by  newspaper  correspondents. 
The  disposition  of  the  service  branches  is  distinctly 
in  favor  of  governmental  control,  which  is  toward 
the  support  of  the  Russian  position.  It  is  even  argued 
that  no  civilian  should  be  allowed  to  erect  a  wireless 
mast  without  executive  permission,  because  its  use 
might  interfere  with  that  of  some  military  mast. 
While  the  State  Department  opinion  is  not  crystal- 
lized, it  is  known  that  the  department  is  disposed 
to  move  slowly  and  cautiously  in  laying  any  sweeo- 
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Single-phase  Railway  Motor. 

Thoughtful  engineers  have  long  recognized  that  an 
alternating-current  system  of  electric  traction,  which 
would  permit  the  use  of  a  high  transmission-line  po- 
tential but  avoid  the  transformation  to  direct  current 
bymeans  of  the  rotary  converter,  would  give  an  impetus 
to  the  electrical  solution  of  transportation  problems 
greater  even  than  that  which  followed  the  introduc- 
tion of  the  rotary  converter  some  few  years  ago.  Tn 
no  other  department-  of  electrical  application  has  tho 
necessity  of  a  variable-speed  motor  been  so  important 
a  factor.  The  series-wound  direct-current  motor  has 
met  these  conditions  with  considerable  success,  and 
made  possible  the  tremendous  growth  of  electrical 
railways    in   this   country.     This   type   of  motor  has 
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The  lighting  transformer  is  of  standard  type  and 
may  be  of  any  size.  Current  for  car  heaters  mav 
also  be  taken  from  the  secondary  of  this  transformef 
Speed  control  is  obtained  by  an  induction  regulator 
without  the  interposition  of  a  serious  resistance 
The  losses  in  a  regulator  of  this  type  are  very  low' 
A  high  operating  efficiency  at  any  speed  is  therefore 
secured.  This  holds  true  at  starting.  The  regulator 
consists  of  two  coils,  wound  on  separate  cores,  and 
so  mounted  that  their  relative  angular  position'  may 
be  varied  at  will.  The  primary  coil  is  connected  be- 
tween the  trolley  and  the  motors.  One  end  of  the 
secondary  coil  is  connected  to  the  auto-transformer: 
the  other  joins  the  primary  at  the  motors.  The 
voltage  developed  in  the  secondary  coil  varies  with 
change  of  angular  position,  and  may  be  either  added 
lo  or  subtracted  from  that  of  the  auto-transformer. 
This  method  provides  a  voltage  range  double  that 
of  the   regulator,  and   consequently  permits  the  use 


!  Fig.  ; 


al  Appearance  of  Mac 


Fit;.  3-     Dianram  of  Connections. 


SINGLE-PHASE    RAILWAY    MOTOR. 


ing  prohibitions  on  private  enterprises,  either  news- 
paper  or   commercial. 

The  London  Times  puts  its  case,  and  the  wireless 
case,  strongly :  "Any  correspondent  is  allowed,  sub- 
ject to  censorship,  to  send  a  telegram  from  Tokio. 
Nagasaki  or  any  point  at  which  he  may  be,  and 
any  correspondent  may  post  a  telegram  to  a  neutral 
port,  such  as  Wei-Hai-Wei,  and  have  it  dispatched 
from  there.  At  what  point  is  the  line  to  be  drawn? 
Is  it  wrong  to  send  telegrams  by  steamer  to  Wei-Hai- 
Wei?  Is  it  wrong  to  shorten  the  journey  by  tele- 
graphing it  from  the  steamer?  The  entire  misconcep- 
tion is  revealed  by  a  suggestion  in  Le  Temps  [of 
Paris]  that  the  Japanese  might  intercept  the  news 
sent  by  our  correspondent  to  London.  Whether  this 
is  technically  possible  we  do  not  know.  Our  cor- 
respondent says  not.  But  if  it  is  only  news  that  the 
Japanese  could  obtain  from  our  correspondents,  which 
he  has  obtained  either  from  them  or  from  personal 
observation  while  with  them,  in  his  case,  therefore, 
the  whole  basis  of  the  Russian  circular,  namely,  that 
information  maj'-  be  communicated  to  the  enemy 
falls  to  pieces.  We  can  hardly  believe  that  arbitrary 
enactments,  such  as  the  Russian  circular  contains,  will 
commend  themselves  to  the  judgment  of  neutral 
countries,  especially  Avhen  they  involve  sudden  and 
entirely  unexplained  reversal  in  the  practice  hitherto 
adopted  by  the  belligerent  who  issues  them." 

The  Russian  government  seems  to  have  receded 
from  its  original  position,  as  both  the  American  and 
English  foreign  offices  are  said  to  have  received 
notes  saying  that  Russia  does  not  contemplate  any 
immediate  action  in  the  matter.  It  is  explained  that 
the  notice  served  b}""  Russia  is  a  measure  of  self- 
protection  against  possible  communication  with  the 
enemy. 


practically  superseded  all  others  in  traction  service. 
and  has  become  generally  regarded  as  the  only  type 
applicable,  possessing,  as  it  does,  the  essential  char- 
acteristics of  a  torque  which  increases  as  the  speed 
decreases,  and  a  speed  variation  over  a  wide  range 
which  is  under  sufficient  control.  The  direct-current 
motor,  however,  in  many  respects  is  not  entirely  sat- 
isfactory ;  especially  is  this  true  in  the  matter  of  speed 
control   and   in   current   distribution. 

An  alternating-current  motor  possessing  the  char- 
acteristics of  a  direct-current  series  motor  is  believed 
by  many  to  be  the  future  railway  motor.  The  one  il- 
lustrated herewith  is  built  by  the  Westingihouse  Elec- 
tric and  Manufacturing  Company,  and  is  known  as  its 
No.  91   railway  motor. 

As  seen  by  Fig.  i,  in  general  appearance  this  mo- 
tor does  not  differ  greatly  from  the  direct-current 
type,  now  standard.  A  laminated  core  built  up  of 
circular  punchings  of  soft  steel,  securely  bolted  to- 
gether, is  rigidly  held  within  a  cylindrical  frame  of 
cast  steel.  End  brackets,  accurately  fitted  and  bolted 
to  the  frame,  complete  the  motor  casing.  Lugs  are 
provided  on  the  casting  for  "nose"  suspension,  and 
for  the  support  of  the  gear  case. 

A  drum  type  of  armature  core  with  open  slots  is 
wound  with  machine-formed  coils  of  copper  strap 
connected  in  multiple.  The  coils  are  held  in  place 
by  retaining  wedges  of  hard  fiber  which  fit  in  grooves 
punched  in  the  armature  teeth.  There  are  no  band 
wires  over  the  core.  Numerous  ventilating  spaces  in 
the  core  permit  free  circulation  of  air  and  insure  c^*^! 
operation.     The  commutator  is  built  up  of  cold-rolled 


of  a  smaller  size  than  would  otherwise  be  possible. 
The  regulator  is  operated  by  an  air  motor,  connected 
to  the  shaft  by  a  worm  gear,  and  controlled  by  mag- 
net valves. 

The  master  controllers  are  located  one  at  each  end 
of  the  car.  They  permit  the  control  by  a  single 
motorman  of  a  single  car  or  of  a  train  made  up  of 
several  cars.  Each  consists,  as  shown  in  Fig.  2, 
essentially  of  a  skeleton  brass  drum,  mounted  upon 
an  insulated  shaft,  and  stationary  contact  fingers 
which  make  contact  with  points  upon  the  drum.  The 
drum  is  made  in  one  casting,  with  contact  points  so 
spaced  as  to  give  the  proper  combinations.  These 
controllers  are  connected  only  with  the  low-voltage 
circuits  from  the  storage  battery,  which  operate  the 
magnetic  valves. 

A  diagram  of  connections  of  a  four-motor  equip- 
ment is  presented  in  Fig.  3.  The  four  motors  are 
arranged  in  pairs,  each  consisting  of  two  armatures 
in  series,  and  two  fields  in  series.  The  two  pairs  are 
connected  in  parallel.  This  equipment  is  designed 
for  operation  at  a  trolley  potential  of  from  i.ooo  to 
T.2CO  volts  reduced  by  the  auto-transformer  on  the 
car  to  approximately  300  volts. 


Earnings   of    Chicago  Edison  and  Com- 
monwealth Companies. 

The  annual  report  of  the  Chicago  Edison  Com- 
pany to  be  submitted  to  the  stockholders  for  the 
year  ended  March  31,  1904,  will  show  an  increase  of 
$428,083  in  gross  earnings  over  the  preceding  year. 
The  income  account  for  the  last  two  years  follows : 
1904.  1Q03.        Increase, 

Gross  earnings S3.S37.659        ^3. 409,576        5428,083 

Expenses,  renewals,  etc 2,515,040  2,105,647  319,393 

Net  earnings Si. 322,619        31,213.929        S108.690 

Bond  interest 307,088  300,990  6,098 

Balance  for  stock Si,f)i5-51i        S  912.939        $102,592 

Dividend  paid 720,526  593.346  127,180 

.  Year's  surplus S    295,005        S    3i9,593      *S  24,588 

"^Decrease. 

The  Commonwealth  Electric  Company  for  the  same 
period  will  show  an  increase  in  gross  earnings  of  34 
per  cent.  Comparisons  for  the  last  few  years  are  as 
follows : 

1904.     1903.    1902.    1901. 

Gross  earnincs 51,350,999    51,002,085    $769,666    5629,047 

Expenses  and  renewals 834,735         623,264      497,903      410,176 

Net S    516.264    S    378.821    5271,763    S2i8,87i 

Bond  interest 275.737         220,704      167,261      137,770 

Balance S    240,527    S    158,117    £104,502    S  Si.ioi 


Fourteen  members  of  the  senior  class  of  Lehigh 
University,  South  Bethlehem,  Pa.,  will  receive  the 
degree  of  electrical   engineer  next  June. 


FIG.     2.     SINGLE-PHASE    RAILWAY    MOTOR. — -MASTER    CON- 
TROLLER. 

copper  segments.  The  brush  holders  are  of  the  slid- 
ing-shunt  type  with  carbon  brushes,  The  motor  is 
wound  for  a  potential  of  225  volts,  and  a  frequency 
of  25  cycles  or  less.  At  normal  voltage  and  full 
load  the  armature  speed  is  approximately  700  revolu- 
tions per  minute. 

An  auto-transformer  is  provided  to  reduce  di? 
trolley  potential  to  that  desired  at  the  motors.  It 
is  of  the  shell  type,  with  single  coil,  and  of  standard 
construction  throughout.  A  two-coil  transformer  may 
be  used  in  place  of  the  auto-transformer,  sometimes 
with  advantage.  It  is  desirable  with  motors  con- 
nected  in   multiple  and   a  lower   secondary  voltage. 


Chicago  Street-railway  Situation. 

Althoup^h  the  francliise  of  the  Chicago  Passenger 

Railway  Company  expired  on  April  21st  at  midnight. 

nothing  was  done  at  the  last  meeting  of  the  Chicago 

City  Council  which  mieht  indicate  what  will  fcecome 

of  these  lines.     The  r^ad  is  an  important  link  in  the 

Chicago  Union  Traction  Company's  system  and 

carries  with  it  the  right  to  Adams  Street,  west 

of    Clark,    the    Adams    and     Harrison     Street 

bridges    and    the    Washington    Street    tunnel. 

Municipal-ownership    advocates    demand    that 

the  city  prepare  at  once  to  take  over  these  lines 

as  they  do  not  come  under  the  provisions  of 

the  og-year  act.   and   no   further  nVht  to  the 

streets,  it  is  argued,  can  therefore  be  claimed 

by  the  traction  comoanv. 

The  passage  of  the  Mann  bill   ordering  the 
city  of  Chicaaro  to  remove  or  lower  the  tunnels 
under   the    river   has    further   comMicated    the 
traction  situation,  as  the  Chicasro  Union  Trac- 
tion  Company  has  nVhts  covered  by  its  fran- 
chises  to    the   use   of  the   tunnels.     The   new 
local  transoortation  committee  has  been  ordered 
by  the  council  to  report  out  at  once  an  ordi- 
nance orovidin^r  for  the  lowering  of  the  tun- 
nels.    The   council    also   passed    an    order    di- 
recting the  transportation  committee  to  report 
at  the  next  meeting  the  ordinance  creating  a 
Local  Transportation  Department,  for  the  es- 
tablishing   of    which    S7.000   has    been    appro- 
priated.    Some     dissatisfaction     was     expressed     by 
members   of  the  council   at  the  delav    of    some    nt 
the  city  officials  in  arriving  at  something  definite  in 
the   way  of  franchise  extension,  and  it  is  probable 
that  the  next  meeting  of  the  council  will  prodrce 
some  developments.     In  the  meantime  th.e   Chicago 
Passenger  Railway  Company  is  operating  vvithcur  a 
franchise,  having  simply  been  informed  that  the  fran- 
chise has  expired  and  that  the  failure  of  the  city  to 
remove  the  tracks  at  once  does  not  necessarily  imply 
any  concession  on  the  part  of  the  clt^-  to  the  com- 
pany. 
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Ohio  Telephone  Notes. 

From  present  prospects  the  right  of  the  Cuyahoga 
Telephone  Company  to  charge  more  for  service  than 
the  maximum  rates  stated  in  the  franchise  will  be 
tested  in  the  courts.  It  is  said  that  an  ordinance  will 
be  introduced  in  the  City  Council  at  an  early  date 
looking  to  that  end.  It  seems  that  the  franchise 
of  the  Cuyahoga  Telephone  Company  fixes  rates  for 
business  telephones  at  $48  a  year  and  residence  serv- 
ice at  $36,  and  where  both  are  used  by  the  same 
person  the  rate  is  to  be  $72  a  year.  The  Cuyahoga 
Telephone  Company  showed  a  reduction  in  its  March 
earnings,  owing  to  losses  and  confusion  incident  to 
transferring  to  a  new  switchboard  and  other  things 
that  came  up  in  connection  therewith. 

In  a  statement  in  a  Cleveland  paper  President 
Dickson  of  the  Federal  Telephone  Company  sets 
out  the  condition  of  the  various  subsidiary  com- 
panies in  such  a  manner  as  to  make  it  plain  that  fhey 
are  now  in  shape  to  make  good  profits.  The  com- 
panies still  under  control  of  the  Federal  are  as  fol- 
lows:  Columbiana,  Cuyahoga,  Findlay,  Fostoria, 
Lancaster,  Massillon,  Stark  County,  Youngstown, 
Zanesville  and  the  United  States. 

The  Central  Union  Telephone  Company  has  secured 
a  franchise  to  operate  a  plant  at  Ashland  after  two 
years  of  legal  warfare.  The  Star  Telephone  Com- 
pany is  operated  by  local  capital  and  has  the  united 
support  of  the  business  men  of  the  place.  Most  of 
them  have  signed  an  agreement  not  to  use  another 
system,  even  if  it  is  put  in  free. 

Judge  Nippert  of  Cincinnati  has  decided  that  the 
interests  of  the  various  Independent  companies  seek- 
ing franchises  in  Cincinnati  are  not  identical  and 
their  hearing  should  be  separate.  He  has,  therefore, 
set  a  date  for  the  hearing  of  the  Queen  City  Tele- 
phone Company,  all  the  others  having  been  heard. 
The  Bell  people  seem  to  control  the  situation  so 
far  as  the  city  authorities  are  concerned,  but  with 
the  fight  the  Independents  are  putting  up  with  the 
courts  there  is  liable  to  be  a  change. 

The  earnings  of  the  People's  Telephone  Company 
of  Akron  for  the  first  quarter  of  this  year  were 
$21,830,  as  compared  with  $20,201  for  the  correspond- 
ing time  last  year.  The  net  profits  for  stock  are 
$5,897  and  the  first  three  months  last  year  they  were 
$4,980.  At  this  rate  the  stock  is  earning  six-per  cent, 
dividends.    The  company  has  3,800  subscribers. 

The  Pure  Oil  Company  has  been  granted  a  fran- 
chise to  build  telegraph  and  telephone  lines  through 
the  streets  and  alleys  in  Marietta. 

The  Johnstown  and  Croton  Telephone  Company 
has  been  granted  a  franchise  by  the  Village  Council 
of  Alexandria.  The  lines  will  connect  with  the  long- 
distance lines  at  Newark. 

E.  L.  Barber,  J,  S.  Brailey,  Jr.,  James  E.  Brailey, 
Herbert  A.  Barber  and  James  C.  King  are  the  incor- 
porators of  the  Central  Telephone  Construction  Com- 
pany of  Toledo,  \vith  a  capital  stock  of  $100,000. 
The  company  will  engage  in  the  construction  of  tele- 
phone  exchanges,  -lines   and   plants.  C. 


Cal.,   is   contemplating   putting   in  a   local   telephone 
system  at  Burbank,  Cal. 

It  is  rumored  that  the  Home  Telephone  Company 
of  San  Diego  will  succeed  in  getting  a  franchise  for 
Colton,  Cal.  This  company  has  also  applied  for  a 
franchise  for  a  telephone  sen.'ice  in  the  city  of  Santa 
Paula,  Cal.  A. 


Southeastern  Telephone  Developments. 

The  Automatic  Electric  Company  of  Chicago  has 
installed  an  experimental  set  of  telephone  instru- 
ments at  Greensboro,  N.  C,  which  is  working  with 
precision.  The  citizens'  committee  having  in 
charge  the  investigation  looking  to  the  estab- 
lishment of  an  Independent  system  is  making  a 
careful  examination  of  this  improvement,  and  unless 
the  friction  with  the  Bell  company  is  adjusted  the 
automatic  service  will  be  used  in  the  new  system. 

The  work  of  overhauling  the  ReidsviIIe  ("N.  C.) 
telephone  exchange  has  been  completed  and  the  sys- 
tem is  in  fine  working  order.  There  are  about  150 
telephones  connected  with  the  switchboard.  Metallic 
lines  are  being  built  to  Wentworth,  Leaksville  and 
Stoneville.  Connection  is  being  made  with  Greens- 
boro and  Lynchburg.  Va.  This  gives  three  wires 
north  and  south  of  ReidsviIIe.  which  not  only  im- 
proves the  local  but  the  long-distance  service. 

A  new  telephone  company  has  been  chartered 
under  the  name  of  the  Graniteville  (S.  C.)  Telephone 
Company.  W.  A.  Giles  is  president  and  C.  B.  Willis 
secretary.    The  capital  is  $2,500. 

The  Piedmont  Telephone  and  Telegraph  Company 
of  Gastonia.  N.  C.  has  acquired  the  exchanges  at 
Mt.  Holly.  Stanly.  Lowell,  McAdensville  and  David- 
son, N.  C,  owned  by  Dr.  C.  L.  Hunter  and  others. 
The  combining  of  these  with  the  properties  already 
owned  by  the  Piedmont  company  will  secure  uni- 
formity and  vastly  improve  the  sen'icc  of  the  sys- 
tem. 

The  Southern  Bell  Telephone  Company  will  soon 
dismantle  the  plant  of  the  Gordon  company  which  it 
recently  purchased.  The  property  will  be  wrecked 
nnd  sold  as  junk,  as  the  two  systems  are  entirely 
different  and  the  material  of  the  Gordon  cannot  be 
used  in  the  Bell  sen'ice.  The  plant  is  located  at 
Charleston.  S.  C.  L. 


The    Telephone    on    the    Pacific    Slope. 

The  Sunset  Telephone  Company  of  San  Francisco 
is  making  active  preparation  to  establish  a  service  in 
East  Reno.  Cal. 

Robert  Reading.  T.  D.  Goodman,  L.  D.  Cheeney 
pnd  E.  G-  Carter  will  erect  a  pri\'^te  telephone  line 
from  Balls  Ferry  to  Cottonwood,  Cal. 

The  Mark  West  and  Santa  Rosa  Telephone  Com- 
pany of  Santa  Rosa.  Cal,  is  the  n^m-t  of  the  pro- 
posed rural  telephone  svstem  that  will  connect  many 
residences  along  Mark  West,  and  Santa  Rosa  Creeks. 

The    Home    Telephone    Company    of    San    Diego, 


Indiana  Telephone  Items. 

The  Hazleton  Telephone  Company  of  Hazleton 
has  filed  articles  of  incorporation.  The  company's 
capital  stock  is  $2,000. 

The  Cairo  telephone  plant  at  Battle  Ground  has 
been  sold  to  K.  T.  Roadruck  of  Brookston,  one  of 
the  original  stockholders.  Mr.  Roadruck  will  put 
in  a  new  switchboard  and  otherwise  extend  and  im- 
prove  the   plant. 

The  secretary  of  the  Delaware  and  Madison  Coun- 
ties Telephone  Company  reports  that  65  more  farm- 
ers on  the  rural  lines  were  connected  with  the  El- 
wood  exchange  during  the  week  and  130  applications 
are  \vaiting  to  be  approved  by  the  company.  Over 
300  farm  residences  are  already  connected  with  the 
Elwood  exchange. 

The  Cadiz  Telephone  Company  stockholders,  at  a 
meeting  last  week  adopted  a  resolution  that  all  busi- 
ness in  the  future  will  be  done  with  Independent 
companies.  The  company  is  composed  of  nearly  30 
rural  lines  with  from  20  to  50  patrons  each,  and  has 
connection  with  all  towns  of  the  county  by  direct 
lines. 

The  leases  on  the  property  and  equipment  of  the 
New  Telephone  Company  of  Indianapolis  have  been 
signed  over  to  the  Indianapolis  Telephone  Company, 
which  was  organized  recently  to  take  the  property 
of  the  New  company  and  extend  and  improve  the 
service. 

G.  S.  Akers  of  Ambia.  Ind..  has  purchased  the 
Thomas-McCoombs  telephone  plant  of  Royal  Center. 
Mr.  Akers  announces  that  he  will  at  once  install  a 
new  switchboard  and  make  many  other  needed  im- 
provements. 

A  combination  of  Independent  telephone  companies 
was  effected  at  Delphi  last  week  to  include  Flora. 
Frankfort.  Lafayette.  Logansport,  Kokomo  and 
Delphi.  The  purpose  of  the  combination  is  for 
mutual  protection  against  the  alarming  invasion  of 
the  co-operative  telephone  systems  in  this  part  of  the 
state. 

An  exchange  is  being  put  in  at  St.  Joseph  by  the 
Home  Telephone  Company  of  German  Township. 
The  plant  has  been  constructed  by  65  wealthy 
farmers. 

The  Providence  Telephone  Company  of  Providence 
has  announced  that  it  will  extend  its  lines  to  Banta 
and  Trafalgar.  F. 


Michigan  Telephone  Matters. 

The  Clayton  Telephone  Company  has  been  incor- 
porated in  Lenawee  County  with  a  capital  of  $5,000. 

Brighton.  Mich.,  will  soon  have  an  Independent 
telephone  exchange.  It  will  be  installed  by  the  Liv- 
ingston County  Mutual  Telephone  Company. 

The  Lake  Shore  Telephone  Company  of  Hart  is 
in  a  prosperous  condition.  Its  new  directory  show^ 
over  743  telephones  in  Oceana  and  Muskegon  Coun- 
ties. A  large  percentage  of  these  are  residence  tele- 
phones. The  demand  for  telephones  throughout 
Oceana  County  is  so  great  that  the  company  has 
had  difficulty  to  obtain  instruments  to  fill  the  orders. 

The  Detroit  council  has  adopted  resolutions  declar- 
ing the  rights  of  the  People's  Telephone  Company  to 
the  ownership  of  the  poles  and  conduits  in  the  city 
streets  and  alleys  forfeited  for  non-fulfillment  of  the 
terms  of  its  franchise.  The  commissioner  has  been 
instructed  to  take  possession  of  the  same  in  the  name 
of  the  city.  The  question  of  leasing  this  properly 
to  the  Co-operative  Telephone  Company  will  be  taken 
up  later.  The  streets  of  Detroit  arc  now  so  full  of 
conduits  that  there  is  no  room  for  a  new  company, 
the  People's  comoany  having  used  up  the  only  re- 
maining space.  The  Michigan  Telephone  Company, 
it  is  said,  now  wishes  to  control  the  People's  Tele- 
phone Company's  n^  well  as  the  other  company's 
conduits,  thus  shutting  out  all  competition.        W. 


Telephone   News   from   the    Northwest. 

The  Farmers  and  Merchants'  Telephone  Company 
of  Arlington.  Minn.,  has  been  incorporated  with  a 
capital  of  $10,000  bv  .'\.  C.  Buck  and  others. 

C.  H.  Kopp,  C.  T.  Buchanan  and  George  H.  Reis 
were  granted  a  franchise  at  Shakopee,  Minn.,  for  a 
teleohone  exchange. 

Farmers  near  Glenwood.  Minn.,  have  formed  the 
White  Bear  Lake  Telephone  Company  to  build  rural 
lines. 

The  trouble  at  Wheaton.  Minn.,  with  the  Minne- 
sota Central  Telephone  Company  has  been  settled  by 
concessions.  The  company  did  not  restore  free  serv- 
ice  with    Ortonville.   as    demanded,    however. 

The  Southern  Minnesota  Telephone  Company  has 
been  absorbed  by  the  Central  Dakota  Telephone 
Company. 

The  St.  Croix  Mutual  Telephone  Company  has 
been  organized  at  Swiss.  Wis.  The  new  company 
will  build  a  line  from  Grantsburg  to  Gordon. 

The  Farmers'  Mutual  Telephone  Company  is  plan- 
ring  large  extensions  to  its  lines  at  New  Hartford. 
Iowa.     A  new  switchboard  will  also  be  installed. 

The  E.  H.  Martin  Telephone  Company  of  Webster 
City.  Iowa,  will  reorganize  with  a  capital  stock  of 
$300,000. 


The  Paint  Creek  (Iowa)  Farmers'  Telephone 
Company  has  been  incorporated  with  a  capital  of 
$15,000. 

The  Eldon  (Iowa)  Independent  Telephone  Com- 
pany has  been  sold  to  C.  A.  Mann  of  Sioux  City  for 
$30,000. 

The  Rogers  Telephone  Company  has  been  formed 
at  West  Union,  Iowa,  with  a  capital  of  $25,000. 

A  new  telephone  exchange  will  be  established  at 
Solon,  Iowa. 

The  Clear  Creek  ( Iowa)  Mutual  Telephone  Com- 
pany has  been  incorporated  with  a  capital  of  $5,000. 
E.  S.  Allen  is  president  and  F.  C.  Greer  secretary. 

The  Iowa  Mutual  Telephone  Company  may  build 
a  line  into  Dougherty  and  establish  an  exchange 
there.  R. 


GENERAL  TELEPHONE  NEWS. 

The  San  Antonio  Telephone  Company  is  prepar- 
ing to  make  improvements  to  its  local  system  at  San 
Antonio,  Texas,  to  the  amount  of  $100,000.  D.  A. 
Walker  of  Columbus,  Ohio,  is  president  of  the  com- 
pany. 

The  city  of  Decatur,  Neb.,  has  voted,  almost  unani- 
mously, to  vote  $20,000  of  bonds  to  the  Omaha,  De- 
catur and  Northern  Electric  railway,  the  bonds  to 
be  delivered  upon  completion  of  the  line  into  De- 
catur. 

The  Southern  Utah  Telephone  Company  of  Salt 
Lake,  Utah,  has  incorporated  with  a  capital  stock  of 
$5,000.  The  directors  arc  R.  C.  Lund,  James  An- 
drus,  E.  H.  Snow  and  others.  The  place  of 
business  will  be  at  St.  George. 

The  Michigan  State  Telephone  Company,  organ- 
ized recently  to  take  over  the  properties  of  the 
Michigan  Telephone  Company  will  fell  into  the 
hands  of  the  bondholders  under  foreclosure  proceed- 
ings, has  declared  its  first  quarterly  dividend  on  pre- 
ferred stock.  On  June  ist  i^  per  cent,  will  be  paid 
to  stockholders  of  record  May  ist. 

The  Chicago  Telephone  Company  has  secured  from 
the  Lake  County  board  of  supervisors  a  20-year 
franchise  covering  all  of  the  lake  shore  towns  in  the 
county,  and  also  a  new  franchise  for  the  towns  of 
Cuba.  Ela,  Grant  and  Antioch,  which  the  company 
asked  for  some  time  ago.  The  franchise  does  not 
prevent  the  county  giving  franchises  to  other  com- 
panies. 

Alluding  to  the  telephone  service  in  New  York 
city,  the  New  York  Times  has  a  complaint  to  make. 
"The  constant  buzz  of  the  system,  the  frequent  small 
explosions  which  sound  like  pistol  shots,  and  the 
variety  of  odd  sounds  which  the  wire  brings  to  one 
who  obeys  the  injunction  to  'hold'  it  subject  to  the 
convenience  of  another,  cause  the  average  person  to 
leave  the  instrument  with  the  unalterable  conviction 
(hat  his  hearing  on  the  left  side  has  been  perma- 
nently impaired.  It  is  sometimes  an  hour  before  the 
disagreeable  sensation  of  rifle  practice  inside  one's 
head   passes." 

The  Salt  Lake  correspondent  of  the  Western  Elec- 
trician writes  that  the  threatened  friction  between 
the  Rocky  Mountain  Bell  Telephone  Company  and 
the  Utah  Independent  Telephone  Company,  which 
latter  company  now  has  most  of  its  cables  laid  and 
is  about  ready  to  begin  operations  in  Ogdeu  and 
Salt  Lake  City,  has  already  occurred  by  the  issuance 
of  a  circular  letter  from  the  office  of  the  new  com- 
pany stating  that  it  would  use  the  same  numbers 
given  by  the  Bell  company.  Manager  Murray  has 
sent  out  a  circular  letter,  in  answer,  stating  that  the 
numbers  are  copyrighted  and  will  be  protected. 

Siemens  &  Halske  of  Berlin  have  recently  pat- 
ented a  telephone  which  is  intended  for  use  ex- 
clusively in  situations  where  cross-connections  moy 
occur  between  the  telephone  conductors  and  high- 
tension  circuits.  The  feature  of  the  instrument  is 
that  there  are  no  metal  parts  outside  the  case  which 
can  be  touched.  Instead,  everything  is  made  from 
either  hard  or  soft  rubber,  and  all  the  metallic  parts 
of  the  instrument  are  contained  in  a  walnut  case. 
The  instrument  is  also  provided  with  high-tension 
fuses_  suitable  for  3.000,  5.000  or  10,000  volts,  de- 
pending on  the  voltage  used  in  the  station  or  district 
in  question. 

The  United  States  Circuit  Court  of  Appeals  has 
decided  that  Spanish  war  taxes  to  the  amount  of 
$21,492,  paid  upon  messages  by  the  New  York  Tele- 
phone Company,  are  not  to  be  refunded.  The  com- 
pany sued  on  the  ground  that  the  fees  for  messages, 
at  15  cents  each,  were  based  on  the  cost  of  maintain- 
ing wires  and  other  experises.  It  was  held  that  the 
government,  in  taxing  messages,  should  not  have 
levied  its  tax  upon  the  full  amount  which  the  com- 
pany collected  from  subscribers.  The  court  ruled 
that  the  company,  by  altering  the  phraseology^  of  its 
contracts,  might  have  escaped  the  tax.  but  had  not 
done  so  and  was  clearly  liable. 

The  Kineon  interests  have  obtained  a  majority  of 
the  stock  of  the  Merchants'  Police  and  District  Tele- 
graph Company  of  Covington.  Ky..  and  it  is  claimed, 
under  the  franchise  held  by  that  company,  will  now 
have  the  right  to  string  their  wires  all  over  the  city. 
The  Kineon  interests  have  an  independent  system  ex- 
tending through  Harrison,  Pendleton,  Kenton.  Cyn- 
thiana,  Falmouth.  Butler  and  Covington.  Connec- 
tions will  be  made  with  the  Independent  lines  in 
the  South  and  East,  as  well  as  with  those  in  Ohio. 
Bayard  L.  Kilgour,  manager  of  the  Bell  interests  in 
Cincinnati,  says  that  his  company  will  make  a  legal 
contest  against  the  right  to  build  a  new  system  in 
Covington. 
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Collection   of    Information   on    Radium. 

The  United  States  Geological  Survey  is  collecting 
information  concerning  the  occurrence  of  radio-active 
minerals  in  the  United  States.  Radio-activity  has 
been  observed  in  many  minerals  and  also  in  many 
other  substances,  such  as  slags,  tailings  from  con- 
centrators, slimes,  chemical  wastes,  water  from  min- 
eral springs,  deep-well  waters,  and  petroleums,  and 
it  is  possible  that  the  number  of  known  radio-active 
minerals  may  be  greatly  increased.  Anyone  who  has 
found  such  minerals  or  has  observed  radio-activity 
in  any  other  substances  is  urged  to  give  the  Survey 
full  details  regarding  them,  and  any  advice  which 
the  Survey  may  be  able  to  give  in  return  will  be 
cheerfully  furnished. 

For  the  guidance  of  those  who  believe  that  they 
possess  specimens  of  minerals  containing  radio- 
active elements  it  may  be  said  that  the  simplest  means 
of  detecting  radio-activity  in  a  suspected  substance  is 
by  the  use  of  a  photographic  plate — the  more  sensi- 
tive the  better.  The  plate  should  not  be  removed 
from  its  enclosing  black  paper.  The  specimen  to 
be  tested  should  be  laid  upon  this  black  paper  in  a 
dark  room  and  left  there  from  two  to  15  hours,  a 
small  metal  object  having  first  been  placed  between 
the  specimen  and  the  black  paper  on  the  plate. 
After  thus  remaining  in  the  dark  room  the  plate 
should  be  developed  in  the  usual  manner.  If  the 
specimen  tested  has  radio-active  powers,  a  photo- 
graph of  the  metal  object  will  be  produced  on  the 
plate  exactly  as  if  the  plate  had  been  exposed  to  the 
sun's  rays.  The  test  should  be  made,  if  possible, 
with  from  half  a  pound  to  a  pound  of  the  material. 
To  those  desiring  them  the  Survey  will  mail  postal 
franks,  which  will  enable  anyone  to  send  free  of 
postage  a  box  of  specimens  weighing  not  more  than 
four  pounds. 

Interesting  specimens  are  especially  desired  for 
the  Survey's  two  exhibits  at  the  Louisiana  Purchase 
Exposition.  These  exhibits  will  be  general  and 
varied  in  character.  They  will  include  specimens 
of  every  known  radio-active  substance,  whether  ob- 
tained from  minerals  or  ores,  from  mineral  waters 
or  from  petroleum  wells.  Authentic  specimens  of 
radium  compounds  will  also  be  shown.  Everything 
relating  to  the  source,  manufacture  and  application 
of  radium  will  be  exhibited,  including  all  chemicals 
obtained  from  the  separation  of  various  radium  com- 
pounds and  all  instruments  and  devices  by  which  it 
is  proposed  to  apply  radio-activity  in  medicine,  sci- 
ence, and  the  arts.  An  interesting  feature  will  be  the 
portraits  and  the  publications  of  celebrated  radium 
discoverers  and  investigators,  together  with  photo- 
graphs of  their  laboratories  and  apparatus,  and  auto- 
graph letters  from  some  of  them. 

Two  convenient  halls  will  be  set  aside  for  demon- 
stration of  the  wonders  of  radium.  In  one  will  be 
grouped  the  specimens  of  ores  and  minerals  con- 
taining radium,  and  careful  note  will  be  made  of 
their  effects  upon  various  substances.  In  the  other 
hall  illustrated  lectures  will  be  given  twice  daily  on 
a  variety  of  subjects  relating  to  the  history  of  the 
discovery  of  radium,  its  nature,  and  its  possibilities. 
Its  mode  of  occurrence,  the  methods  used  in  sep- 
arating it  from  radium  ores,  the  concentration  of  its 
activities,  and  the  manifold  uses  to  which  these 
remarkable  radio-active  substances  may  be  put  will 
all  be  described.  Cinematograph  Hall  will  be  ^o 
arranged  that  it  can  be  easily  darkened  and  different 
highly  active  specimens  of  radium  compounds  will  be 
exhibited  in  it  as  affecting  the  diamond,  willemite, 
kunzite,    and   other   radio-responsive    substances. 

George  F.  Kunz,  40  East  Twenty-fifth  Street,  New 
York  city,  has  been  appointed  radium  commissioner 
at  the  exposition,  and  all  communications  regarding 
.  the  collection  and  examination  of  radio-active  speci- 
mens should  be  addressed  to  him. 

In  a  recent  bulletin  the  United  States  Geological 
Survey  says:  "Apropos  of  the  bill  before  Congress 
asking  for  an  appropriation  of  $1,000,000  to  be  used 
in  the  erection  of  a  building  for  the  United  States 
Geological  Survey,  some  ill-informed  newspaper  cor- 
respondent has  been  lamenting  the  extravagance 
of  Director  Walcott  in  appointing  Mr.  George  F. 
Kunz  to  be  'radium  commissioner'  at  the  Louisiana 
Purchase  Exposition.  His  lamentations  have  so 
reverberated  through  the  country  press  that  it  seems 
only  fair  to  Director  Walcott,  Mr.  Kunz  and  the 
public  to  explain  that  Mr.  Kunz  is  giving  his  services 
as  a  radium  expert  to  the  Survey  and  the  nation 
without  any  expectation  of  reward  except  that  which 
may  come  to  him  with  the  consciousness  of  good  citi- 
zenship." 


CORRESPONDENCE 


Transmission  Lines. 

At  the  meeting  of  tlie  Cliicapco  brancli  of  tVie  Amer- 
ican Institute  of  Electrical  Engineers  on  Tuesda}' 
evening  last  the  subject  of  discussion  was  "High 
and  Moderate-voltage  Lines."  H.  H.  Wait  presided, 
in  the  absence  of  Mr.  Junkersfeld.  George  H.  Lukes 
presented  his  paper  on  "Overhead  High-tension  Dis- 
tributing Systems  in  Suburban  Districts"  and  also 
abstracted  W.  C.  L.  Eglin's  paper  on  "Safeguards 
and  Regulations  in  Operation  of  Overhead  Distrib- 
uting Sj'Stem."  Professor  Nies  made  an  abstract 
of  Professor  Ryan's  paper  on  "The  Conductivity  of 
the  Atmosphere  at  High  Voltages,"  and  W.  A. 
Blanck  did  a  like  service  for  Mr.  Semenza's  paper 
on  "European  Practice."  Mr,  Blanck  and  L.  A. 
Sanford  contributed  interesting  written  discussions, 
and  Messrs.  Gear,  Warner,  Carlton  and  others  par- 
ticipated in  the  discussion. 


Great  Britain. 

London,  April  16. — A  brief  reference  has  been 
made  in  my  notes  to  the  tirst  half  year's  working 
with  electric  traction  upon  tlie  Mersey  railway.  Some 
fuller  details  are  now  available.  The  receipts  show 
ail  increase  of  $40,000  and  the  number  of  passengers 
from  2,750,000  to  4,225,000.  The  effect  of  giving 
better  accommodation  in  the  third-class  carriages 
has  been  that  the  first-class  passengers  have  not  in- 
creased materially,  and  it  has  been  decided  to  reduce 
the  first-class  fares.  Under  steam  working  the  low- 
est cost  of  maintenance  of  permanent  way  has  been 
3.gd  per  train-mile,  but  under  electrical  conditions 
this  has  been  reduced  to  i.5d.  The  present  cost  of 
locomotive  and  generating  power  is  5.4d  per  train- 
mile  against  11.3d  per  train-mile  Vi-ith  steam;  the 
traffic  expenses  are  now  7.3d  per  train-mile  as  against 
13. 5d ;  and  the  cost  of  ventilation  o.2d  as  against 
3.4d.  The  total  working  expenses  have  been  reduced 
from  41. 2d  to  i8.2d.  The  patronage  accorded  to 
the  line  has  increased  with  increasing  months,  and 
the  company  therefore  has  some  justification  for  its 
hope  that  as  the  line  becomes  more  widely  known 
the  receipts  will  considerably  increase. 

The  Birmingham  corporation  which  has  for  many 
years  been  in  the  hands  of  private  enterprise  for 
both  its  lighting  aiid  tramway  enterprises  is  gradu- 
ally assuming  control  of  these  undertakings,  and 
consequently  has  been  exercised  to  consider  the  ad- 
visability of  considerably  extending  the  generating 
plant  now  at  its  disposal.  A  few  years  ago  the  cor- 
poration acquired  the  undertaking  of  the  City  of 
Birmingham  Electric  Supply  Company,  but  the  mains 
were  so  loaded  that  when  last  year  the  first  section  of 
municipal  electric  tramway  line  was  opened  for 
service  current  had  to  be  purchased  from  a  neighbor- 
ing local  authority.  It  is  not  surprising  therefore 
tliat  a  huge  extension  is  contemplated,  and  a  report 
has  been  made  recommending  additional  plants  be- 
ing put  down  to  the  extent  of  22,000  kilowatts,  the 
first  installment  to  consist  of  8,500  kilowatts.  The 
tramway  system  in  Birmingham  for  many  years  has 
eclipsed  any  in  the  country  for  its  nondescript  char- 
acter. Horse,  steam,  cable  and  electric  cars  in  the 
hands  of  various  companies  have  all  been  running 
simultaneously,  but  the  corporation  last  year  decided 
that  as  the  leases  expired  it  would  take  over  the 
lines  and  convert  them  all  into  a  standard  system  of 
electrical  working. 

An  interesting  item  in  connection  with  the  large 
three-phase  station  at  Dublin,  which  has  been  erected 
by  the  corporation,  is  the  fact  that  the  consulting 
engineer  has  seen  fit  to  refuse  to  finally  take  over 
the  engines  for  the  reason  that  they  do  not  comply 
with  all  the  conditions  of  the  contract.  The  con- 
tractors have  agreed  to  make  good  the  shortcomings. 

The  conversion  to  electric  traction  of  the  horse 
tramways  in  the  northern  suburbs  of  London,  just 
beyond  the  London  County  Council's  area,  is  being 
pushed  forward  with  great  speed.  The  whole  of  the 
road  equipment  is  practically  complete,  and  it  is  ex- 
pected that  the  cars  will  be  running  by  June.  Un- 
fortunately a  change  of  cars  will  be  necessary  at  th.^ 
county  boundary  by  reason  of  the  fact  that  the 
County  Council  has  decided  to  equip  the  northern 
lines  within  London  upon  the  conduit  system. 

A  note  has  been  circularized  by  the  Postoffice  Tele- 
phone Department  urging  that  all  telephone  trans- 
mitters and  receivers  be  wiped  every  morning  with 
a  cloth,  apparently  for  hygienic  preasons. 

The  Newcastle-upon-Tyne  corporation  has  been 
much  disturbed  because  a  committee  of  the  House 
of  Lords  granted  the  Tyneside  Tramways  Company, 
which  owns  tramways  running  to  the  Newcastle 
boundary,  compulsory  running  powers  over  the  mu- 
nicipal lines.  The  bill  has  yet  to  be  passed  by  the 
House  of  Commons,  and  the  corporation  intends  to 
take  the  opportunity  for  again  opposing  by  all  legiti- 
mate means  the  proposal  in  question.  G. 


New  York. 


New  York,  April  23. — A  curious  fire  occurred  on 
the  Second  Avenue  elevated  line  at  Allen  Street  last 
Sunday  night.  As  a  five-car  train  was  passing  that 
point  a  fuse  blew  out  and  ignited  a  quantity  of  paper 
and  other  rubbish  that  happened  to  be  lying  on  the 
track.  A  gentle  breeze  was  blowing  and  the  fire  ex- 
tended to  the  woodwork  of  the  elevated  structure.  The 
passengers  on  the  train  were  much  perturbed,  but 
the  current  was  shut  off  and  the  fire  department 
speedily  extinguished  the  flames.  The  rubbish  was 
on  the  track  on  account  of  the  domestic  habits  of 
the  dwellers  on  Second  Avenue  at  that  point,  for 
the  tracks  are  laid  very  close  to  the  second-floor 
windows  and  cannot  be  kept  entirely  clean  in  spite 
of  the  utmost  vigilance  of  the  railway  company. 

The  plan  and  scope  committee  of  the  rapid  transit 
commission  has  considered  the  rival  Metropolitan 
and  Interborough  schemes  in  their  bearing  on  each 
other  and  the  commissioners  have  planned  a  new 
route  which,  it  is  thought,  embodies  the  best  points 
of  both,  so  that  it  is  hoped  that  the  two  great  trac- 
tion corporations  may  be  induced  to  bid  against  each 
other  for  the  franchise. 

Alderman  Goodman  was  defeated  on  Tuesday  by 
a  vote  of  43  to  8  in  an  attempt  to  resurrect  the 
Port  Chester  electric-railway  application.  His  reso- 
lution asked  for  terms  to  be  fixed  for  the  privilege 
of  crossing  certain  streets  in  the  Bronx.     Meanwhile 


the  rival  scheme  of  the  Westchester  company  is  pro- 
gressing. 

It  is  stated  that  Mr.  Clarence  H.  Mackay  is  now 
practically  in  sole  control  of  the  Commercial  Cable 
Building  at  20  Broad  Street.  Jefferson  M.  Levy  hav- 
ing disposed  of  his  interest  therein.  This  property 
IS  valued  at  $3,000,000  and  is  actually  assessed  at 
$1,850,000. 

Among  the  charters  granted  at  Albany  this  week 
was  that  of  the  Caldwell  and  Osterhoudt  corporation 
of  New  York  with  a  capital  of  $5,000.  The  new 
concern  will  deal  in  electrical  supplies.  The  direct- 
ors are  R.  L.  Caldwell  of  Summit,  N.  J.,  and  H  B 
Osterhoudt  and  P.  A.  Overbaugh,  both  of  Brooklyn! 

For  reasons  not  thoroughly  intelligible  to  the  out- 
sider the  stock  of  the  Metropolitan  Street  Railway 
Company  declined  from  11414  to  iioVa  on  the  Stock 
Exchange  on  Tuesday  afternoon,  and  closed  with  a 
net  loss  of  21/2  points.  A  sale  of  5,500  shares  at  1131/2 
began  the  break,  and  then  the  stock  traders,  who  have 
a  means  unknown  to  the  general  public  of  ascertain- 
ing exactly  what  "stop  orders"  are  current  on  specu- 
lative accounts,  sold  the  stock  down  a  full  three 
points.  Several  other  securities  declined  in  sym- 
pathy. 

New  rules  relating  to  smoking  have  been  intro- 
duced this  week  on  the  surface  cars.  While  there 
is  no  obligation  on  the  part  of  the  companv  to  provide 
special  facilities  for  smokers,  the  innovation  is  irri- 
tating to  a  degree  of  exasperation.  Hitherto  smok- 
ing has  been  permitted  on  the  last  four  seats  of  open 
cars,  and  notices  to  this  effect  have  been  visible  to 
all.  but  in  future  special  smoking  cars  are  to  be  pro- 
vided on  most  of  the  street  lines  and  the  smoking  of 
tobacco  will  be  prohibited  on  all  other  cars  whether 
open  or  closed. 

The  Williamsburg  Bridge  will  soon  be  equipped 
with  adequate  car  service,  while  in  the  future  some 
intelligent  scheme  will  be  put  into  operation  for 
connecting  the  bridge  with  the  present  Brooklyn 
Bridge— a  plan  which  involves  a  suitable  terminal 
structure  in  the  neighborhood  of  the  City  Hall. 

D.  W.  W. 


Dominion  of  Canada. 

Winnipeg,  Man.,  April  23.— Messrs.  Ahearn  and 
Soper  of  Ottawa  have  been  awarded  the  contract  for 
lighting  the  Welland  Canal.  It  will  require  over  400 
arc  lamps.  Electricity  will  also  be  the  motive  power 
for  operating  the  gates,  valves,  bridges  and  sluice- 
ways. The  electric  power  will  be  furnished  by  the 
Cataract   Power   Company. 

The  American  Power  Company  is  making  ready 
to  begin  work  on  the  mill  site  and  power  dam  at 
Fort  Francis,  Ont.  The  plans  show  a  fine  structure, 
with  two  power  houses,  and  a  complete  system  of 
sluices  and  gates,   with  long  chute  and  openings. 

The  city  of  Kingston,  Ont.,  has  passed,  by  a  large 
majority,  a  law  to  purchase  the  local  electric  plant 
for  lighting  purposes. 

Samuel  Ickes,  Walter  BL  Turnbull,  Charles  Water- 
ous  and  Henry  H.  Powel  of  Brantford,  Ont.,  and 
James  Wallace  of  Woodstock  are  seeking  a  charter 
for  the  Brantford  and  Hamilton  electric  railwaj'. 
The  capital  stock  of  the  company  is  $500,000  and  the 
head  office  will  be  located  in  Brantford. 

A.  E.  Welch,  general  manager  of  the  Southwestern 
Traction  Company,  has  just  returned  from  England, 
where  he  has  been  successful  in  his  negotiations 
with  an  English  syndicate  to  float  the  bonds  of  the 
company.  A  radial  railway  between  Hamilton  and 
Strathroy  is  therefore  assured.  The  road  will  run, 
through  Woodstock  and  Brantford,  and  a  line  will 
be  built  from  London  to  Port  Stanley,  via  Delaware 
and  St.  Thomas.  The  company  has  the  right-of- 
way  over  most  of  the  roads  and  requires  now  chiefly 
the  right  of  entrance  to  the  cities  of  London  and  St. 
Thomas. 

The  Niagara,  St.  Catharines  and  Toronto  railway 
has  won  in  its  suit  against  the  Grand  railway,  for 
intersection  with  the  Grand  Trunk  at  Stamford,  near 
Niagara  Falls,  for  the  purpose  of  establishing  a  com- 
petitive route  between  St.  Catharines  and  Niagara 
for  fruit  and  other  shipments.  The  application  was 
opposed  by  the  Grand  Trunk,  on  the  ground  that 
it  would  interfere  with  its  running  arrangements  wit)i 
the  Wabash  railway. 

An  agreement  has  been  entered  into  between  the 
Peterboro  Radial  Railway  Company  and  Robert  Stu- 
art of  the  American  Cereal  Company  by  which  the 
latter  obtains  the  charter  for  a  street  railway  granted 
to  the  former  by  the  town  some  months  ago.  The 
new  company  will  immediately  put  the  road  into 
shape  for  operation. 

The  private  bills  committee  of  the  Ontario  Legis- 
lature has  granted  the  application  of  the  Strathroy 
and  Western  Counties  Electric  Railway  Company  to 
extend  the  line  from  St.  Thomas  to  Port  Stanley. 

-A  company  is  applying  to  the  federal  governmeiu 
for  a  charter  to  build  an  electric  road  from  Ottawa 
and  Hull  to  Buckingham,  skirting  the  Ottawa  River 
and  then  going  up  to  Livre  River  far  enough  north 
to  connect  with  the  Grand  Trunk  Pacific  road,  to  be 
built  by  the  government. 

The  Bessemer  and  Barry's  Bay  Electric  Railway 
Company  is  seeking  power  and  asking  for  incorpora- 
tion, in  order  to  construct  and  operate  a  line  from 
L'.Amable  Station  northerly  to  a  point  on  the  Cana- 
dian Pacific  railway,  not  further  west  than  Mattawa, 
passing  near  Barry's  Bay  on  the  Canada  Atlantic. 

The  British  Columbia  Electric  Railway  Com- 
pany has  declared  a  dividend  of  three  per  cent,  for 
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the  last  half  year  ended  December  31st  last. 
The  gross  receipts  of  the  company  for  the  half 
year  were  $425,000,  the  working  expenses  $230,- 
000,  leaving  net  receipts  of  $190,000,  as  compared 
with  $145,000  a  year  previous.  The  compSny  oper- 
ates the  electric  street-railway  systems  of  Vancouver. 
Victoria  and  New  Westminster. 

The  Toronto  Street  Railway  Company  is  doubling 
its  power  capacity  by  a  new  installation  which  will 
bring  this  total  up  to  10,000  horsepower,  with  a  re- 
serve storage-battery  capacity  of  3,000  horsepower 
in  addition.  The  company  is  tailing  out  12  boilers  of 
an  old  type  and  replacing  them  by  eiglit  800-horse- 
power  water-tube  boilers  of  the  most  modern  type. 

The  Winnipeg  street  railway  has  arranged  to  cre- 
ate a  new  belt  line  in  the  north  end  of  the  city.  The 
new  line,  which  will  be  opened  on  the  completion 
of  the  Main  Street  subway,  will  take  in  Higgins, 
Sutherland  and  Euclid  Avenue  and  Main  Street. 

The  town  of  Perth.  Ont.,  now  owns  and  is  con- 
ducting the  plant  of  the  Perth  Electric  Light  Com- 
pany. M"r.  John  Code  is  in  charge  of  the  plant.  The 
lights  will  be  rearranged  and  placed  in  the  center 
of  the  street. 

The  big  concrete  dam  supplying  power  for  Orillia's 
municipal  electric  plant  at  Ragged  Rapids  on  the 
Severn  River,  gave  way  recently.  The  dam  is  about 
180  feet  wide,  with  a  head  of  about  30  feet.  It  will 
take  three  months  to  rebuild  it.  H. 


New  EnRland. 

Boston,  April  23. — The  legislative  committee  on 
street  railways  has  reported  favorably  upon  the  peti- 
tion of  E.  Moody  Boynton  for  the  revival  and  ex- 
tension of  the  powers  heretofore  granted  to  him  for 
the  construction  of  his  so-called  bicycle  railway,  al- 
though not  without  a  large  dissenting  minority.  Mr. 
Boynton  has  been  trying  for  a  number  of  years  to 
interest  enough  people  in  his  company,  known  as  the 
Boston,  Quincy  and  Fall  River  Bicycle  Railway  Com- 
pany, to  enable  him  to  get  it  into  working  operation, 
and  successive  legislatures  have  granted  him  exten- 
sions of  time  for  that  purpose,  but  last  year  his 
petition  to  that  end  was  refused  favorable  considera- 
tion. He  asks  now  to  be  given  until  December  31, 
1905,  to  have  the  road  in  operation. 

The  Boston  and  Albany  railroad  has  recently  put 
into  commission,  for  the  use  of  the  roadmaster  of 
one  of  its  divisions,  an  autocar  which  is  intended 
to  supplant  the  special  train  heretofore  used  for  in- 
spection on  the  line.  The  adoption  of  such  a  car,  jt 
is  calculated,  may  eventually  cause  the  old-time  hand- 
car also  to  be  superseded  by  some  such  type  of  ve- 
hicle for  the  workmen. 

In  pursuance  of  the  plans  of  the  New  York,  New 
Haven  and  Hartford  Railroad  Company  relative  to 
its  recent  purchase  of  the  Fair  Haven  and  Westville 
Electric  Railway  Company,  material  has  been  ordered 
and  construction  work  will  begin  on  the  seven-mile 
link  to  connect  the  line  with  the  Meriden  Electric 
Railway  Company  by  means  of  the  Wallingford 
Tramway  Company,  which  is  understood  to  be  con- 
trolled by  the  steam  corporation. 

Among  the  propositions  which  have  begun  to  at- 
tract some  attention  from  observers  of  railway  legis- 
lation in  Massachusetts  is  the  bill,  rather  quietly 
pushed  forward  by  promoters  in  the  western  part 
of  the  state,  and  providing  for  the  granting  of  very 
advantageous  powers  to  the  Western  Massachusetts 
Street  Railway  Company,  so-called,  which  seeks  a 
special  charter.  It  is  surmised  that  the  people  back 
of  the  scheme  intend  to  bring  about  a  consolidation 
^  of  western  trolley  roads,  with  their  new  company  as 
a  nucleus  for  the  absorptions  contemplated,  and  the 
bill  is  likely  to  encounter  close  scrutiny  from  many 
interested  parties. 

Steps  have  been  taken  looking  to  the  consolidation 
on  May  ist  of  two  Maine  trolley  systems — the  Lew- 
iston,  Brunswick  and  Bath  Street  Railway  Company 
and  the  Portland  and  Brunswick  Street  Railway 
Company.  The  former  has  about  62  miles  of  track 
?nd  the  latter  15  miles.  The  Portland  company  is 
capitalized  for  $300,000  and  bonded  for  $225,000.  The 
Lewiston  road  is  capitalized  for  $627,100  and  bonded 
for  $1,000,000,  including  bonds  of  dependent  com- 
panies. B. 


Michigan. 

Detroit.  April  23. — The  advocates  of  a  city  com- 
mercial lighting  plant  in  Bay  City  will  introduce 
resolutions  ordering  the  issuing  of  bonds  for  $50,000 
to  start  the  plant.  This  will  meet  with  opposition 
by  some  of  the  aldermen. 

Mayor  Maybury  of  Detroit,  who  made  quite  an 
effort  to  induce  other  mayors  of  Michigan  to  join 
him  in  a  request  on  the  governor  for  a  special  ses- 
sion of  the  Legislature  in  the  interest  of  the  three- 
cent  street-car-fare  campaign  has  found  a  lack  of 
interest  exhibited  by  mayors  of  the  different  cities 
and  probably  nothing  will  now  be  done  until  the 
next  session  of  the  Legislature. 

The-  estimators  have  cut  down  the  appropriation 
for  the  Detroit  Lighting  Commission  for  sub-stations 
to  the  amount  of  $6,000.  The  sub-stations  of  the 
municipal  lighting  plant  are  now  located  in  the 
schools. 

The  stock  and  business  of  the  Michigan  Electric 
Company  of  Detroit  has  been  turned  over  to  Frank 
C  Teal  of  Detroit,  who  has  combined  it  with  his 
own  stock.  This  ends  the  receivership  of  the  Union 
Trust  Company.  It  is  understood  that  Mr.  Teal  is 
acting  as  agent  for  the  John  A.  Roehliner's  Sons 
Company  of  Trenton,  N.  J.  C.  G.  W. 


Ohio. 

Cleveland,  April  23. — Columbus  merchants  have 
planned  to  have  a  series  of  trade  excursions  on  the 
electric  lines  centering  there  this  summer.  They 
will  advertise  the  city  and  the  excursions,  offering 
very  low  fares  on  certain  dates  that  people  may 
visit  the  city  on  shopping  tours.  The  experiment  will 
doubtless  prove  interesting  to  electric-railway  men 
all  over  the  countr}^ 

The  Heinlein  bill  giving  street-railway  companies 
the  right  of  eminent  domain  so  far  as  necessity  re- 
quires in  straightening  and  improving  tracks  is  con- 
cerned has  become  a  law,  notwithstanding  the  delay 
of  Governor  Herrick  in  signing  it. 

The  LeFever  bill  creating  a  state  franchise  com- 
mission IS  destined  not  to  become  a  law,  it  seems,  as 
its  friends  failed  to  put  in  an  appearance  when  it 
came  up  for  hearing  in  the  house  committee  on 
cities  a  few  days  ago. 

Cincinnati  bondholders  of  the  Miami  and  Erie 
Canal  Transportation  Company  are  making  an  effort 
to  pool  the  bondholders  and  make  an  assessment  suf- 
ficient to  take  the  business  out  of  the  hands  of  a  re- 
ceiver. '< 

The  Dayton  City  Council  has  passed  the  electric- 
light  ordinance  over  the  mayor's  head.  The  ordinance 
giving  the  local  light  company  a  franchise  was-vetoeJ 
on  the  grounds  that  the  company  had  not  lived  up 
to  its  agreement  in  regard  to  commercial  lights  and 
was  getting  too  much  for  street  lighting. 

Plans  are  being  discussed  by  the  officers  of  the 
Cincinnati  Traction  Company  for  the  erection  of 
large  fireproof  car  barns  on  Walnut  Hills  to  take 
the  place  of  those  destroyed  by  fire  some  time  ago. 
It  is  probable  that  something  like  $500,000  will  be 
spent  in  improvements  on  the  system  this  year. 

On  May  1st  the  Columbus,  London  and  Springfield 
Railway  Company  will  put  into  regular  service  several 
observation  parlor  cars  equipped  with  125-horscpower 
motors  and  capable  of  maintaining  a  steady  speed  of 
60  miles  an  hour.     A  regular  schedule  will  be  fixed. 

The  Godfrey  bill,  exempting  the  stock  of  Ohio 
corporations  and  those  which  have  two-thirds  of  their 
property  in  Ohio  from  taxation,  has  passed  both 
houses  of  the  General  Assembly  and  will  become  a 
law  as  soon  as  it  is  signed  by  the  governor.  Here- 
after a  corporation  will  not  be  taxed  both  on  its  tan- 
gible property  and  on   its  capital  stock. 

The  House  of  Representatives  has  passed  the  Law- 
rence bill  placing  city  and  interurban  electric  rail- 
ways under  the  taxation  laws  governing  steam  roads. 

The  Williams  bill,  providing  that  where  the  City 
Council  fixes  a  minimum  price  for  street  lights  and 
the  company  accepts,  council  shall  not  change  the 
price  for  a  period  of  10  years  unless  upon  mutual 
agreement,  has  been  passed  by  the  Senate.  That  body 
has  also  passed  the  bill  allowing  electric-light  and  gas 
companies  to  engage  in  each  other's  line  of  business. 

The  National  Carbon  Company  of  Cleveland  has 
let  a  contract  for  the  constniction  of  a  plant  at 
Clarksbur"  W.  Va.,  where  a  specialty  will  be  manu- 
factured. It  is  probable  that  no  plant  will  be  built 
at  Chicago  as  previouslj'  anticipated.  A  quarterly 
dividend  of  1%  per  cent,  will  be  paid  on  May  14th. 

The  Cincinnati,  Hamilton  and  Dayton  Railroad 
Company  has  reduced  its  rates  to  meet  the  figures 
made  by  the  Western  Ohio  Railway  Company,  whicli 
recently  'inaugurated  a  fasticar  service  between 
Lima  and  Dayton.  The  management  of  the  steam 
road  threatens  to  put  on  more  trains  and  make 
the  fight  lively  unless  the  fast  service  on  the  electric 
line  is  taken  off.  It  is  believed  the  electric  line 
will  be  able  to  sustain  its  ground,  because  it  has  the 
cars  and  power  and  will  not  be  at  anj'  great  additional 
expense. 

The  Akron  City  Council  has  reconsidered  the 
ordinance  granted  to  Thomas  L.  Childs  to  build  a 
line  through  the  city,  and  before  it  is  again  voted 
upon  several  amendments  will  be  made.  Mr.  Child^^ 
liad  already  accepted  the  ordinance. 

The  Chillicothe,  Bainbridge  and  Aberdeen  Electric 
Railway  Company  is  planning  to  build  a  line  from 
Chillicothe  through  Bainbridge.  Sinking  Springs  and 
West  Union  to  Aberdeen.  The  capital  stock  is 
$50,000,  and  G.  F.  Horn.  A.  A.  Luther  and  others 
are  interested  in  the  enterprise. 

The  Banner  Electric  Company  of  Youngstown  has 
been  incorporated  with  a  capital  stock  of  $100,000 
for  the  purpose  of  securing  more  money  to  conduct 
the  rapidly  growing  business  which  has  heretofore 
been  handled  by  a  firm.  Additions  will  probably  be 
made  to  the  plant,  and  some  other  improvements  are 
said  to  be  in  contemplation.  N.  L.  Norris,  Thomas 
Carr.  C.  S.  Crook,  F.  C.  Kirschner  and  O.  U.  Cassidy 
are  the  incorporators.  0.  M.  C. 


Indiana. 

Indianapolis.  April  25. — The  franchise  of  the  Oil 
Belt  Traction  Company  has  been  purchased  by  A. 
Norvale,  president  of  the  Municipal  Bond  and  Se- 
curity Company  of  Cincinnati.  The  company  is  pr.-*- 
paring  to  build  a  line  from  Hartford  City  to  Alexan- 
dria. J.  P.  McGrath,  principal  promoter  of  the  line, 
retains  one-third  of  the  stock  and  is  to  be  president 
of  the  company. 

The  Dayton  and  Muncie  traction  line  is  completed 
into  Winchester  and  the  overhead  construction  is 
practically  finished  to  the  city  limits.  The  car  barns 
in  Winchester  are  filled  with  rolling  stock  and  the 
power  house,  which  is  equipped  with  duplicate  ma- 
cliinery,  is  ready  for  running  as  soon  as  the  track  is 
connected.  The  power  house  and  equipment  are  said 
to  be  among  the  best  in  the  slate. 


Service  was  resumed  to-day  between  Indianapolis 
and  Columbus  by  the  Indianapolis  and  Southern 
Traction  Company.  No  through  cars  have  been  run 
on  this  line  since  the  flood,  fhe  two  new  bridges 
necessary  were  completed  on  the  24th.  The  road 
has  been  ballasted  during  the  interim  and  is  now  in 
excellent   condition. 

Material  is  being  placed  on  the  ground  for  the 
construction  of  another  electric  line  from  Jefferson- 
ville  to  New  Albany.  Captain  E.  J.  Howard  of 
Howard's  shipyards  is  back  of  the  enterprise. 

Efforts  are  being  made  by  the  citizens  of  Russia- 
ville  and  Young  America  to  change  the  proposed 
Indianapolis,  Logansport  and  Chicago  steam  road 
to  an  electric  line.  The  right-of-way  for  the  road 
has  already  been  secured. 

Work  of  constructing  the  Wabash  and  Rochester 
electric  railway  will  be  begun  to-day  by  Superintend- 
ent Wyke.  The  company  has  offered  to  erect  the 
car  barns  and  power  house  in  Rochester  if  the  citi- 
zens succeed  in  placing  bonds  to  the  amount  of 
$50,000.  A  similar  offer  has  been  made  to  the  citi- 
zens of  Akron. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany will  begin  running  its  limited  cars  on  May  ist. 
The  running  time  between  Indianapolis  and  Lafay- 
ette will  be  two  hours  and  20  minutes  for  the  68 
miles. 

The  argument  of  the  case  of  the  Consolidated 
Traction  Company  against  the  Northwestern  Trac- 
tion Company  involving  the  contention  as  to  which 
company  has  the  better  right  to  the  possession  of 
certain  streets  in  Crawfordsville  was  had  before 
Judge  Baker  Saturdaj'.  The  indications  are  that  both 
companies  will  be  admitted  to  the  city  on  similar 
terms. 

A  fight  is  on  in  Marion  involving  the  grant- 
ing of  a  franchise  to  an  electric-light  and  heat  com- 
pany and  the  disposition  of  the  municipal  electric- 
light  plant.  The  city  apparently  wishes  to  sell  the 
plant.  F. 


Southeastern  States. 

Charlotte,  N.  C,  April  23.— The  Greenwood  (Miss.) 
Electric  Railway  Company  has  been  organized,  with 
$i2,oco  capital  stock  paid  in.  The  officers  are : 
President,  Monroe  McClurg;  vice-presidents,  Samuel 
J.  Stein  and  R.  T.  Jones  :  secretary  and  treasurer,  R. 
Tliayer.  Two  interurban  lines  will  be  surveyed  at 
once,  one  to  Itlabena,  the  other  to  Black  Hawk.  The 
lines  are  expected  to  be  open  by  the  first  of  next 
year. 

Anderson,  S.  C,  is  to  have  a  city  electric  railway. 
J.  A.  Brock.  R.  S.  Ligcn  and  others  are  the  promoter^ 
The  lines  will  traverse  the  principal  streets  and  bo 
extended  to  the  mill  villages  about  the  city. 

It  is  proposed  to  build  an  electric  car  line  from 
Easley  to  Anderson,  S.  C,  and  tlie  proposition  is 
meeting  with  much  encouragement  by  the  citizens 
along  the  line,  who  propose  to  give  the  right-of-way 
and  $1,000  per  mile.  If  the  line  is  built  to  Easley 
it  will  be  extended  to  Pickens,  S.  C. 

Dr.  W.  K.  Sharpe  is  the  promoter  of  a  trolley  line 
from  Townville,  S.  C,  to  Anderson.  The  leading 
business  men  and  the  citizens  generally  are  taking 
an  active  interest  in  the  matter,  with  fine  prospects 
of  making  the  enterprise  a  success. 

The  Salisbury  (N.  C.)  Gas  and  Electric  Light 
Company  has  been  transferred  to  the  Salisbury  and 
Spencer  Street  Railway  Company,  all  the  securities 
having  been  purchased  by  N.  B.  McCanless  and 
T.  H.  Vanderford,  president  and  secretary,  respect- 
lively,  of  the  street-railway  company.  Fifty  thousand 
dollars  is  the  amount  involved,  the  stock  being  taken 
at  practically  the  par  value.  Pending  the  merger 
there  will  be  no  change  of  corporate  name  or  man- 
agement. 

The  Catawba  Power  Company  has  purchased  from 
the  Southern  Bell  Telephone  Company  ^Vz  miles  of 
•standing  poles  in  the  city  of  Charlotte,  over  which 
to  distribute  the  5,000  horsepower  it  will  bring  to  the 
city.  The  purchase  will  save  the  power  company 
several  weeks'  work,  and  it  is  expected  that  the  com- 
pany  will    reach    Charlotte   about   August   ist. 

The  citizens  of  Greenwood,  Miss.,  will  vote  on 
the  proposition  of  issuing  bonds  to  the  amount  of 
$125,000  for  the  purchase  of  the  electric  lights,  water- 
works and  sewerage.  A  two-thirds  majority  is  re- 
quired to  issue  bonds,  and  it  is  believed  that  90  per 
cent,  of  the  voters  favor  municipal  ownership  of 
these  public   utilities.  L. 


Northwestern  States. 

Minneapolis,  April  23. — The  electric-light  franchise 
of  the  Union  Manufacturing  Company  at  St.  Paul 
has  been  extended  to  include  all  territory  west  of 
Rice  Street. 

A  municipal  electric-light  plant  has  been  voted  at 
Fennimore,   Wis. 

Bids  for  the  construction  of  an  electric-light  plant 
at  Wittenburg,  Wis.,  will  be  received  by  John  Eng- 
lund,  clerk,  until  May  gth. 

A  new  dynamo  will  be  installed  at  the  government 
fog  station  at  Two  Harbors,  Minn. 

Thomas  Lennon,  a  lineman  in  the  employ  of 
the  Winnebago  Traction  Company  was  instantly 
killed  by  a  live  wire  at  Oshkosh,  Wis. 

A  trolley  line  may  be  built  from  Waterloo,  Iowa, 
to  Westfield  by  way  of  Red  Cedar  Park. 

Bayless  &  Eagal  are  succeeded  at  Davenport,  Iowa, 
by    the    Black    Hawk    Electric    Company,    which    is 
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incorporated  with  a  capital  of  $10,000.  W.  A.  Fuller 
is  president  and  J.  H.  Eagal,  secretary. 

The  Wisconsin  Traction,  Heat,  Light  and  Power 
Company  has  begun  work  on  its  new  lighting  plant 
at  Menasha,  Wis. 

The  Western  Union  Telegraph  Company's  office 
at  Devils  Lake,  N.  D.,  has  been  destroyed  by  fire. 

The  contract  for  the  construction  of  the  car  barn 
for  the  Fargo  (N.  D.)  and  Moorhead  (.Minn.)  Street 
Railway  Company  has  been  awarded  to  S.  Wilson  for 
$11,295.  Material  for  the  new  line  is  arriving,  and 
the  work  of  tracklaying  wall  begin  at  once.  R. 


Pacific  Slope. 

San  Francisco,  April  21. — The  Pacific  Power  Com- 
pany, of  which  J.  E.  Green  is  president,  is  to  sell 
the  equipment  of  its  power  plant  at  23  Stevenson 
Street.  This  consists  of  four  boilers,  two  engines 
and  three  generators. 

The  Big  Creek  Power  Company  of  Santa  Cruz 
has  purchased  five  acres  of  land  in  that  city  and  will 
use  it  as  a  site  for  a  power  plant.  About  $100,000 
will  be  expended  in  bringing  the  lighting  system  up 
to  date. 

The  Northern  California  Power  Company  is  soon 
to  install  a  large  steam-generating  plant  at  Red 
Bluff,  to  be  used  in  case  of  emergencies. 

Fred  C.  Finkle,  chief  hydraulic  engineer  of  the 
Edison  Electric  Company  of  Los  Angeles,  is  in  San 
Francisco  on  his   way  to   Seattle. 

Work  is  being  rushed  on  the  Central  California 
Electric  Light  and  Power  Comapny's  extension  of 
its  line  from  Wolf  Creek  to  Deadman's  Flat.  Super- 
intendent of  Construction  Alexander  is  now  at  Grass 
Valley. 

C.  A.  Barrett  of  the  Oregon  and  Washington  Elec- 
tric Power  Company  of  Milton,  Ore.,  states  that 
contracts  for  machinery,  labor,  etc.,  have  been  let 
for  the  plant.  The  estimated  cost  of  the  plant  is 
$250,000. 

The  engineers  for  the  power  plant  of  the  Washing- 
ton and  Oregon  Power  Company  are  now  at  work 
on  the  site  for  the  proposed  power  station  on  the 
south  fork  of  the  Walla  Walla  River,  near  Milton. 
It  is  the  intention  to  have  the  plant  in  operation  by 
the  first  of  October. 

The  Central  Light  and  Power  Company  of  San 
Francisco  has  extended  its  underground  electric  con- 
duits along  Stockton,  Geary  and  other  streets.  It  is 
said  that  as  low  2  rate  as  three  cents  per  kilowatt 
has  been  accepted  in  some  cases  in  territory  covered 
by  both  the  Central  Light  and  Power'  Company  and 
the   San  Francisco  Gas  and  Electric  Company. 

The  Madera  Electric  Light  Works  of  Madera, 
Cal.,  are  to  be  rebuilt  and  refitted.  Larger  boilers 
and  engines  will  be  installed.  A  loo-horsepovyer 
boiler  and  a  triple-expansion  iso-horsepower  engine 
will  be  put  in.  The  company's  lines  will  be  ex- 
tended to  parts  of  the  town  not  before  lighted. 

The  Los  Angeles  Gas  Company  and  the  Los  An- 
geles Electric  Company  have  been  merged  under  the 
management  of  W.  B.  Cline.  It  is  announced  that 
a  bonded  indebtedness  of  $4,000,000  will  be  created 
for  the  purpose  of  making  improvements. 

Sealed  bids  will  be  received  by  E.  Tedford,  city 
clerk  of  Santa  Ana,  Cal.,  up  to  May  2d,  for  the  in- 
stallation of  a  fire-alarm  system  in  that  town. 

The  San  Diego  Gas  and  Electric  Light  Company 
is  extending  its  system  from  San  Diego  to  National 
City.     The  transmission  line  is  now  being  put  in. 

The  lone  and  Eastern  Railroad  Company  has  been 
incorporated  at  lone,  Cal.,  by  J.  Dennis,  W.  Denni=, 
J.  J.  Fagan,  W.  Pardy  and  others,  v.'ith  a  capital 
stock  of  $1,000,000.  The  company  will  construct  an 
electric  railroad  connecting  lone,  Jackson  and  Sut- 
ter Creek,  in  Amador  County,  Cal.  The  line  will 
have  a  total  length  of  about  14  miles.  A. 


PERSONAL. 


It  is  now  stated  that  Marconi  will  make  no  ex- 
hibit of  his  space-telegraph  inventions  at  the  Louis- 
iana Purchase  Exposition. 

Joseph  Rothgary,  chief  electrician  of  the  Cleveland 
Fire  Department,  has  resigned.  He  had  been  wit'n 
the  department  for  30  years. 

John  B.  Allan,  general  manager  of  sales  of  the 
Allis-Chalmers  Company,  has  resigned  his  position 
and  expresses  his  intention  of  taking  a  vacation  for 
a  couple  of  months,  in  order  to  recuperate. 

J.  E.  Hawks,  president  of  the  Detroit,  Ypsilanti, 
Ann  Arbor  and  Jackson  electric  railway,  who  has 
returned  from  a  trip  to  New  York,  says  that  the 
financial  feeling  in  eastern  circles  is  one  of  confidence 
and  a  good  year  may  be  looked  for. 

C.  E.  Brown  has  just  returned  from  Europe  after 
having  completed  work  in  the  field  as  electrical 
engineer  of  the  Canadian  electrothermic  steel  and 
iron  commission.  Mr.  Brown  is  now  busily  engaged 
at  Ottawa  preparing  a  report  of  the  investigation 
which  has  been  made. 

Arthur  West,  assistant  chief  engineer  of  the  Allis- 
Chalmers  Company,  has  resigned  his  position,  and 
will  go  to  the  Mediterranean  for  a  holiday  trip.  In 
his  letter  of  resignation  he  states  that  "for  the  last 
couple  of  years  I  have  been  regularly  overworked, 
and  my  most  urgent  need  is  rest." 

James  M.  Jones,  for  nearly  four  years  assistant 
general  manager  of  the  Indianapolis  Street  Railway 
Company,    has    resigned.      Mr.    Jones'    resignation 


is  due  to  pressing  private  business  demanding  his  at- 
tention. During  his  official  connection  with  the 
company  he  made  many  friends.  Mr.  Jones  was  for- 
merly mayor  of  Kansas   City. 

L.  C.  Bradley,  for  some  time  connected  with  the 
Seattle  and  Tacoma  electric  road,  has  been  chosen 
superintendent  of  the  Scioto  Valley  Traction  Com- 
pany, whose  road  will  be  in  operation  within  a  short 
time  between  Columbus  and  Lancaster,  Ohio.  The 
Seattle  road  is  a  third-rail  line  and  is  operated  very 
much  the  same  as  the  new  Ohio  road  will  be. 

Frederick  Nelson,  for  a  number  of  years  a  sales- 
man in  the  Chicago  office  of  the  Westinghouse  Elec- 
tric and  Manufacturing  Company,  has  resigned  his 
position  with  that  company.  Mr.  Nelson  has  a  wide 
acquaintance  among  electrical  men  and  users  of  elec- 
trical apparatus  in  Chicago,  and  his  friends  will  wish 
him  success  in  any  new  relation  that  he  may  under- 
take. 

John  H.  Raymond  of  Chicago,  traveling  salesman 
for  the  Fort  Wayne  Electric  Works,  was  struck  by 
a  train  near  Galva,  111.,  on  April  25th  and  seriously 
injured.  One  leg  was  fractured  in  three  places,  and 
as  it  could  not  be  given  the  proper  attention  immedi- 
ately his  condition  is  critical.  The  train  ran  upon  a 
side  track,  where  Mr.  Raymond  stood  expecting  it  to 
pass  on  the  main  track. 

J.  T.  P.  Kenyon  has  become  associated  with  the 
New  York  Central  and  Hudson  River  Railroad  as 
chief  draughtsman  of  the  electrical  department,  with 
headquarters  at  the  Grand  Central  Station,  New  York 
city.  Mr.  Kenyon  assumes  the  responsibilities  of  his 
new  position  after  much  experience  in  the  engineering 
department  of  the  New  York  Edison  Company,  with 
which  concern  he  has  been  connected  for  some  time. 

The  death  occurred  early  this  month  of  Mr.  James 
S.  Forbes,  who  made  himself  famous  in  London  as 
chairman  of  the  National  Telephone  Company  and 
also  as  chairman  of  the  District  Railway  Company 
previously  to  Charles  T.  Yerkes  assuming  control 
of  that  concern.  He  was  the  first  to  support  the 
preliminary  experiments  which  were  made  by  Sir 
John  Wolfe  Barry  and  Sir  William  Preece,  with 
the  object  of  determining  the  financial  and  other  pos- 
sibilities of  electric  traction  upon  such  a  line  as  that 
owned  by  the  District  company  in  London. 

Frederick  W.  Nolker,  president  of  the  Missouri- 
Edison  Electric  Company,  died  at  his.  home,  4440 
Lindell  Boulevard,  St.  Louis,  on  April  17th.  He  had 
lately  returned  from  Palm  Beach,  Fla ,  and  contracted 
a  severe  cold  which  developed  into  the  grip,  causing 
his  death  after  a  three  weeks  illness.  Mr.  Nolker 
was  only  29  years  of  age  and  one  of  the  prominent 
young  society  men  of  the  city.  Besides  being  presi- 
dent of  the  Edison-Missouri  Company,  Mr.  Nolker 
was  interested  in  the  Gilsonite  Construction  Com- 
pany. He  was  a  graduate  of  St.  Louis  University. 
His  wife  survives  him. 

James  W.  Hinkley,  president  of  the  Walker  Elec- 
tric Company  and  of  the  Consolidated  Electric  Light 
and  Power  Company  and  the  Consolidated  Light, 
Heat  and  Power  Company  of  Poughkeepsie,  N.  Y., 
died  at  his  home.  Elm  Hill,  Syracuse,  N.  Y.,  early 
this  month.  At  the  time  of  his  death  Mr.  Hinkley 
was  also  president  of  the  United  States  Casualty 
Company  of  New  York,  and  was  identified,  either 
as  president  or  a  director,  in  many  other  industries 
and  banking  and  trust  institutions.  He  graduated 
from  the  United  States  Military  Academy  at  West 
Point  and  then  engaged  in  newspaper  work,  in  which 
he  became  quite  prominent. 

Frank  W.  Sabold,  one  of  the  well-known  telephone 
and  telegraph  men  of  his  day,  died  in  Albany,  N.  \'., 
on  April  i6th  at  the  age  of  47  years.  When  the 
American-Union  Telegraph  Company  was  organized 
he  was  made  manager  of  the  Indianapolis  (Ind.) 
office.  The  Western  Union  Telegraph  Company  ab- 
sorbed the  American-Union  in  18S2,  and  Mr.  Sabold 
was  made  manager  of  the  Albany  office.  In  i?go  he 
became  manager  of  the  Westchester  Telephone  Com- 
pany. After  its  absorption  by  the  New  York  'Tele- 
phone Company  he  became  superintendent  of  the 
Westchester  division.  Since  1902  he  had  been  con- 
tract agent  for  the  Hudson  River  Telephone  Com- 
pany. 

At  the  most  recent  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  in  New  York,  Vice-presi- 
dent Calvin  W.  Rice  occupied  the  chair  in  the  ab- 
sence of  President. B.  J.  Arnold,  and  he  took  advan- 
tage of  the  president's  absence  to  pay  him  a  well- 
merited  compliment.  Mr.  Rice  said :  "Y'our  presi- 
dent has  been  here  to-night  and  has  been  obliged 
to  leave  to  attend  a  meeting  of  the  joint  committee 
on  the  ITnion  Engineering  Building.  There  is  a 
great  deal  of  w'ork,  as  you  are  aware,  in  connection 
with  the  preparation  of  all  the  plans  for  this  Union 
Engineering  Building,  and  Mr.  Arnold  makes  fre- 
quent trips  from  Chicago  to  New  York  to  carry  out 
his  duties  as  president.  I  think  you  will  rarely 
find  a  man  wdio  will  make  such  sacrifices  of  time  as 
he  has  done  in  connection  with  his  duties'  as  presi- 
dent of  the  Institute." 

Ervin  Drj'er  has  resigned  his  position  in  connec- 
tion with  the  Westinghouse  Electric  and  Manufac- 
turing Company  and  has  accepted  an  appointment 
with  the  Allis-Chalmers  Company.  Mr.  Dryer's  con- 
nection w-ith  the  Westinghouse  company  extended 
over  a  period  of  16  years.  He  is  one  of  the  most  com- 
petent salesmen  in  the  electrical  and  mechanical  field 


and  his  wide  acquaintance  throughout  the  western 
part  of^  the  United  States  will  be  of  great  service  to 
the  Allis-Chalmers  Company  in  the  extensive  new  de- 
velopments it  has  undertaken.  Mr.  Dryer  has  already 
entered  upon  his  new  duties  with  the  Allis-Chalmers 
Company  and  his  headquarters  will  be  at  the  offices 
of  that  company  in  the  New  York  Life  Building, 
Chicago.  He  will  give  his  attention  to  engine  work 
as  well  as  to  the  sale  of  Bullock  electrical  apparatus, 
which  the  Allis-Chalmers  Company  now  controls. 

Richard  H.  Pierce,  the  viiell-known  electrical  engi- 
neer, has  been  appointed  chief  engineer  to  take  charge 
of  the  power  plant  at  the  St.  Louis  Exposition.  Mr. 
Pierce  for  the  last  year  has  resided  in  Boston,  for 
many  years  previous  having  lived  in  Chicago,  where 
he  w^as  actively  engaged  as  a  member  of  the  engi- 
neering firm  of  Pierce,  Richardson  &  Neiler.  He  is 
very  popular  in  the  engineering  fraternity  and  his 
technical  ability  is  of  a  high  order.  Born  in  Woon- 
socket,  R.  I.,  in  i860,  Mr.  Pierce  graduated  from 
Yale  in  the  class  of  '82  with  the  degree  of  A.  B.  In 
1885  he  graduated  from  the  Massachusetts  Institute 
of  Technology  with  the  degree  of  B.  S.,  being  a  mem- 
ber of  the  first  class  in  electrical  engineering  sent 
out  from  that  institution.  Coming  to  Chicago  soon 
after  completing  his  education,  Mr.  Pierce  was  iden- 
tified with  the  development  of  electric  lighting  in  the 
West.  During  the  World's  Columbian  E.xposition 
of  1893  he  became  electrical  engineer  in  charge  of 
electrical  construction  and  operation,  and  he,  with 
Frederick  Sargent  and  the  late  Luther  Stieringer, 
is  entitled  to  the  credit  of  solving  the  many  prob- 
lems incident  to  the  use  of  electricity  on  a  large 
scale  for  a  great  exposition — problems  at  that  time 
entirely  without  precedent.  In  May,  1903,  Mr.  Pierce 
removed  to  Boston  to  open  a  branch  of  the  firm 
above  mentioned  and  to  attend  to  private  interests  in 
the  East.  Mr.  Pierce's  interesting  article  in  the 
World's  Fair  number  of  the  Western  Electrician 
of  April  i6th,  comparing,  electrically,  the  Chicago 
and  St.  Loui5  expositions,  will  be  recalled  with  inter- 
est by  readers  of  this  journal.  At  the  time  the 
article  was  written  it  is  probable  that  Mr.  Pierce  had 
not  the  slightest  conception  that  he  would  himself 
become  connected  with  the  St.  Louis  Exposition. 
But  the  exposition  people  have  displayed  great  sa- 
gacity in  persuading  him  to  take  the  appointment,  for 
which  he  is  pre-eminently  fitted. 


ELECTRIC  LIGHTING. 

The  electric-light  plant  at  Rottineau,  N.  D.,  was 
destroyed  by  fire  recently. 

Fire  recently  destroyed  the  electric-light  plant  at 
Hooper,  Neb.,  causing  a  loss  of  $1,500.  The  plant 
was  owned  by  W.  T.  Martin,  who  will  probably  re- 
build. 

The  City  Council  of  Traverse  City,  Mich.,  will 
receive  sealed  bids  until  May  31st  for  the  lighting 
of  the  streets  of  the  city  for  a  period  of  five  years, 
dating  from  May  i,  1905. 

The  following  companies  have  recently  joined  the 
National  Electric  Light  Association :  South  Man- 
chester Light,  Powder  and  Tramway  Company,  South 
Manchester,  Conn. ;  Marion  Light  and  Heating  Com- 
pany, Marion,  Ind. ;  Rawson  Light  and  Power  Com- 
pany, Leicester,  Mass. :  Monterey  Light  and  Power 
Company,  Monterey,  Mex. :  Herkimer  County  Light 
and  Power  Company,  Little  Falls,  N.  Y. ;  Lockport 
Gas  and  Electric  Light  Company,  Lockport,  N.  Y. ; 
Olympia  Light  and  Power  Company,  Olympia, 
Wash. :  East  River  Electric  Company,  Bluefields, 
W.  Va. 

Fergus  A.  Dennie  of  Princeton,  N.  J.,  has  applied 
for  the  appointment  of  a  receiver  for  the  Princeton 
Light  and  Power  Company.  John  W.  Griggs,  rep- 
resenting the  North  American  Trust  Company  of 
New  York,  asked  that  the  trust  officer  of  the  North 
American  Company  be  named  as  receiver  for  the 
Princeton  company.  Bayard  Stockton,  representing 
the  John  A.  Roebling's  Sons  Company,  a  creditor  of 
the  Princeton  concern  to  the  amount  of  about  $5,000. 
asked  for  the  appointment  of  Richard  Stockton.  The 
assets  of  the  Princeton  company  are  placed  at  about 
$400,000  and  its  liabilities  at  about  $600,000. 


ELECTRIC  RAILWAYS. 

Work  on  the  power  house  of  the  Rochester,  Syra- 
cuse and  Eastern  Railroad  Company  of  Rochester. 
N.  Y.,  will  be  begun  within  a  short  time.  It  will 
cost  something  like  $600,000. 

The  Metropolitan  Street  Railway  Company  of 
Kansas  Cit}',  Mo.,  has  granted  its  motormen  the  right 
to  remain  seated  on  certain  parts  of  their  run,  in  ac- 
cordance with  the  request  of  the  men  a  few  weeks 
ago. 

The  Village  Council  of  Oakdale,  a  suburb  of  Lou- 
isville. Ky.,  will  sell  at  auction  a  franchise  for  an 
electric  road  within  a  short  time.  The  proposed  line 
will  connect  with  the  cit\'  line  at  South  Louisville 
and  give  closer  connection  w-ith  the  citj'. 

The  Chica.go-Oak  Park  Railway  Company,  with 
a  caoital  of  $9,200,000,  was  incorporated  in  Trenton. 
N.  J.,  last  week,  the  registered  offices  of  the  com- 
pany being  in  Jersey  Citj-.  The  company  is  char- 
tered to  take  over  the  properties  and  franchises  of  the 
Chicaeo  and  Oak  Park  Railroad  Comoany  funtil 
recently   the    Lake    Street   Elevated    Railroad    Com- 
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pany).  Of  the  $9,200,000  capital  stock,  $6,000,000  is 
common  and  $3,200,000  preferred.  The  incorporators 
are  C  D.  Boston  of  West  Orange,  N.  J.,  W.  R.  Sains- 
bury  of  Bath  Beach,  N.  Y.,  and  J.  G.  Quimby  of 
Bronxville,   N.   Y. 

An  effort  is  being  made  to  construct  and  operate 
an  electric  street  railway  in  the  city  of  Victoria, 
B.  C  Mr.  Charles  Bsandeis,  representing  Montreal 
capitalists,  is  negotiating  with  the  council  of  Victoria 
looking  to  the  carrying  out  of  the  project  and  is 
investigating  available  waterpowers  that  might  be 
used  for  generating  the  power. 

The  construction  of  a  railway  from  DyersviUe  to 
New  Vienna,  Iowa,  is  under  consideration.  Consider- 
able stock  has  been  subscribed,  it  is  said.  The  pro- 
moter is  G.  H.  Hesselmann,  a  well-known  business 
man  of  New  Vienna.  It  is  proposed  to  run  the  road 
by  steam  the  first  year,  after  which  it  is  to  be  ex- 
tended and  electricity  introduced  as  a  motive  power. 

The  Royal  Prussian  State  Railroads  Commission 
has  now  under  advisement  two  projects  for  the 
building  of  a  high-speed  electric  railroad  between 
Hamburg  and  Berlin.  Should  it  be  decided  to  build 
such  a  road  or  equip  the  present  tracks  in  the  re- 
quired way  the  journey  of  149.04  miles  between  these 
two  cities,  which  is  now  made  in  from  three  to  five 
hours,  could,  it  is  said,  be  traveled  in  one  and  one- 
half  hours. 

The  organization  oi  the  Springfield,  Bloomington, 
Lincoln  and  Peoria  (111.)  interurban  railroad  has 
been  completed  by  the  election  of  nine  directors  and 
the  following-named  officers:  President,  Lafayette 
Funk,  Bloomington ;  vice-president,  S.  E.  Prather. 
Springfield ;  secretary  and  treasurer,  Frank  W.  Al- 
drich,  Bloomington.  The  company  will  float  bonds 
to  the  amount  of  $2,500,000  and  will  construct  a 
trolley  line  from  Bloomington  to  Springfield  and 
from  Peoria  to  Lincoln.  The  stockholders  include 
prominent  capitalists  of  the  four  cities  to  be  con- 
nected. 

President  E.  B.  Overshiner  of  the  Swedish-Ameri- 
can Telephone  Manufacturing  Company  has  become 
interested  in  a  new  Kansas  enterprise.  A  charter 
was  recently  issued  in  Topeka  for  the  Kansas  City 
and  Topeka  Railway  Company,  which  proposes  to 
build  a  trolley  line  from  Topeka  to  Kansas  City. 
The  capital  stock  of  the  company  is  $2,500,000.  and 
its  directors  state  that  the  work  on  the  line  will  be 
rushed  as  fast  as  men  and  money  can  push  it.  It  is 
expected  to  have  cars  running  between  the  two 
cities  by  fall.  Among  the  names  of  the  directors 
appear  that  of  E.  B.  Overshiner  and  also  A.  V.  Over- 
shiner. E.  B.  Overshiner  is  vice-president  of  the 
new  railway  company. 


POWER  TRANSMISSION. 

President  Warren  of  the  Lake  Superior  Power 
Company  states  that  the  head  office  of  the  com- 
pany, as  reorganized,  will  be  in  Toronto,  and  that 
the  government  will  guarantee  a  loan  of  $2,000,000. 

The  Pecatonica  River  Power  Company  of  Free- 
port,  111.,  with  a  capital  stock  of  $5,000,  has  been  in- 
corporated to  operate  electric-Hghting.  railway  and 
power  plants.  The  incorporators  are  H.  B.  \Vhittc, 
J.  H.  Vincent  and  C.  B.  Courtney. 

Governor  Odell  has  intimated  his  intention  to  veto 
the  bill  of  the  Lockport  and  Ontario  Power  Company 
on  the  ground  that  it  gives  the  company  almost  un- 
limited power  to  engage  in  almost  any  kind  of  busi- 
ness and  to  acquire  the  right  of  eminent  domain 
throughout  the  state. 


TELEGRAPH. 


The  charter  of  the  United  States  Telegraph  and 
Telephone  Company  has  been  filed  with  the  Cook 
County  recorder.  The  company  is  composed  of 
Henry  E.  Weaver,  G.  Watson  French,  Henry  L. 
Turner,  Harry  D.  Critchfield  and  Harry  Rubens. 
The  object  is  "to  construct  and  operate  lines  of  elec- 
tric telephone  and  telegraph  in  any  state  or  countiy, 
and  to  acquire  and  own  everything  pertaining 
thereto."  The  scheme  includes  the  merging  of  other 
companies  in  Chicago,  Milwaukee  and  St.  Louis  for 
the  purpose  of  establishing  an  independent  com- 
mericial  service  between  these  cities.  Lines  also  will 
be  constructed  between  Omaha  and  Minneapolis,  it 
is  said. 


SOCIETIES  AND  SCHOOLS. 

The  American  Cotton  Manufacturers'  Association 
announces  its  eighth  annual  convention,  which  will 
be  held  at  the  Arlington  Hotel,  Washington.  D.  C, 
en  May  nth  and  12th.  Among  the  practical  subjects 
to  be  discussed  will  be  an  address  on  "Forests  and 


Waterpowers,"  by  F.  H.  Newell,  chief  engineer 
United  States  Geological  Survey,  and  one  on  "The 
Cost  of  Power,"  by  Professor  R.  C.  Carpenter  of 
Sibley    College,    Cornell    University. 

At  a  meeting  of  the  executive  committee  of  the 
Canadian  Electrical  Association  held  on  April  21st 
it  was  decided  to  hold  the  next  annual  convention  in 
the  ci^  of  Hamilton  on  June  15th,  i6th  and  17th. 
Committees  were  appointed  to  make  the  necessary 
arrangements. 

The  Southern  Hardware  Jobbers'  Association  an- 
nounces an  old-fashioned  barbecue  during  its  annual 
convention,  to  be  held  at  Atlanta  the  latter  pan: 
of  next  month.  Secretary  C.  B.  Carter  of  Knox- 
ville,  Tenn.,  is  sending  out  information  concerning 
the  convention. 


PUBLICATIONS. 


Kinsman  specialties,  manufactured  by  McLeod 
Ward  &  Co.  of  New  i'ork  city,  are  brought  to  the 
notice  of  the  trade  through  a  leaflet  illustrating  and 
describing  the  No.  2  A  lamp  fixture  and  shade  for 
roll-top  desks.  An  adjustable  arm  makes  it  possible 
to  throw  the  light  forward  or  back  as  desired, 
illuminating  any  part  of  the  desk. 

Supplement  No.  11  to  catalogue  No.  10,  issued  by 
the  H.  T.  Paiste  Company  of  Philadelphia,  contains 
a  price  list  of  "P-K"  electrical  specialties.  The  sup- 
plement illustrates  and  describes  those  new  special- 
ties that  have  been  added  since  the  last  general  cata- 
logue was  issued,  consisting  principally  of  small  knife 
switches,  attachment  plugs,  fuseless  rosettes  and  the 
like. 

The  new  catalogue  of  "Corliss  Engines"  issued  by 
the  Minneapolis  Steel  and  Machinery  Company  of 
-Minneapolis  is  artistic  in  design  and  well  adapted  to 
show  the  company's  products,  which  consist  of  nu- 
merous types  of  Corliss  engines  for  heavy  duty. 
The  catalogue  is  profusely  illustrated  and  contains 
some  fine  pictures  of  installations.  To  Joseph  Gar- 
bett,  M.  R,  is  due  much  of  the  credit  for  developing 
the  Twin  City  Corliss  engine. 

Telephone  manufacturers  are  noted  for  the  com- 
plete and  handsome  advertising  literature  which  they 
issue,  and  the  Kellogg  Switchboard  and  Supply  Com- 
pany of  Chicago  by  its  latest  bulletin  upon  "Magnelo 
Switchboards"  does  much  to  keep  up  the  standard 
of  excellence.  This  type  of  switchboard  is  described 
from  start  to  finish,  including  circuits,  diagrams  and 
dimensions  of  the  boards  themselves  and  details  of 
all  the  pieces  of  apparatus,  however  small.  Informa- 
tion is  also  contained  concerning  transfer  circuits, 
cut-in  station  apparatus,  two  and  four-party-line 
selective  systems  and  express-board  installing.  Of 
special  interest  to  practical  men  are  a  number  of 
pages  given  over  to  switchboardcable  forming  and 
the  methods  of  handling  lead-covered  cables  for 
outside  work.  The  bulletin  is  well  illustrated  and 
contains  103  pages. 


MISCELLANEOUS. 


The  New  York  office  of  the  Lehigh  Valley  Rail- 
road Company  has  been  moved  from  26  Cortlandt 
Street  to  143  Liberty  Street,  where  President  E.  B. 
Thomas  and  the  general  manager,  chief  engineer,  su- 
perintendent of  the  New  York  division  and  other 
officers  are  located. 

The  General  Electric  Company  says  that  a  person 
calling  himself  George  E.  McCants  and  describing 
himself  on  his  card  as  chief  electrician  of  the  General 
Electric  Company,  Schenectady,  N.  Y.,  is  traveling 
in  Texas  and  representing  that  he  is  connected  with 
that  company.  There  is  no  person  of  the  name 
given  on  the  payroll  of  the  General  Electric  Company. 
It  is  almost  unnecessary  to  add  that  there  never  was 
any  person  of  that  name  chief  electrician  of  the  com- 
pany. 

The  report  that  the  formation  of  the  Mackay 
Companies  has  brought  the  controlling  interests  of 
the  Commercial  Cable  Company  and  the  American 
Telephone  and  Telegraph  Company  into  such  close 
affiliation  as  to  result  in  a  practical  consolidation  of 
the  two  systems  is  denied  by  officials  of  both  com- 
panies. Recent  transactions  involving  the  Manhat- 
tan Trust  Company  and  incidentally  the  cable  and 
telephone  companies  and  in  which  the  names  of  John 
I.  Waterbury,  T.  J.  Coolidge,  Jr.,  Clarence  H.  Mac- 
kay and  Murry  Crane  are  mentioned  have  been 
interpreted  as  tending  toward  a  consolidation  of 
the  control  of  the  cable  and  telephone  companies. 
It  is  not  known  that  the  Mackay  Companies  have 
actually  acquired  any  telephone  stock.  An  official 
of  the  Postal  Telegraph-Cable  Company  remarked 
that  so  long  as  there  is  a  Mackay  living  the  Postal 
company  will  not  lose  its  Identity. 


TRADE  NEWS. 

After  May  ist  the  office  of  the  Calumet  Machine 
and  Engineering  Company,  at  present  in  the  Mo- 
nadnock  Building,  Chicago,  will  be  located  at  1422 
Marquette  Building. 

The  William  Rahr  Sons  Company  of  Manitowoc, 
Wis.,  is  asking  for  bids  for  furnishing  two  generators 
of  250  and  lOO-kilowatt  capacity,  respectively,  and 
25  motors  ranging  from  one  to  50  horsepower  to  be 
installed  in  its  malting  plant  in  Manitowoc. 

The  Pacific  Electric  Company  of  La  Crosse,  Wis., 
made  a  voluntary  assignment  on  April  nth.  Cred- 
itors must  file  their  claims  within  three  months  with 
C.  S.  Van  Auken,  assignee,  or  George  D.  Wright, 
clerk  of  the  Circuit  Court  of  La  Crosse  County, 
who  may  be  addressed  at  La  Crosse. 

The  Gould  Storage  Battery  Company,  the  well- 
known  maker  of  complete  storage-battery  plants  for 
central  stations,  electric  railways  and  other  purposes, 
announces  that  after  May  ist  it  will  occupy  the  en- 
tire eighth  floor  of  the  new  Century  Building,  No.  i 
West  Thirty-fourth  Street,  New  York.  The  com- 
pany has  been  located  at  25  West  Thirty-third  Street. 

Sealed  bids  will  be  received  on  May  14th  at  noon 
for  the  complete  installation  of  a  power  plant  upon 
the  Cannon  River,  near  the  village  of  Cannon  Falls, 
Minn.  Approximately  10,000  cubic  yards  of  concrete, 
three  horizontal  directly  connected  waterwheels  op- 
erating under  46- foot  head  and  generating  1,575 
kilowatts  at  30,000  volts,  with  three  generators,  step- 
up  transformers,  switchboards,  oil  switches,  etc.,  will 
be  required.  G.  S.  Edmondstone,  51S  Globe  Building, 
St.  Paul,  Minn.,  is  the  chief  engineer. 

The  annual  meeting  of  the  Joseph  Dixon  Crucible 
Company  was  held  at  the  company's  main  office, 
Jersey  Citv,  N.  J.,  on  April  i8th,  and  the  old  board, 
consisting  of  Edward  F.  C.  Young,  John  A.  Walker. 
William  Murray,  George  T.  Smith,  Edward  L. 
Young,  George  E.  Long  and  Joseph  D.  Bedle,  was 
re-elected.  President,  E.  F.  C.  Young;  vice-presi- 
dent and  treasurer,  John  A.  Walker,  and  secretary, 
George  E.  i-ong,  were  re-elected  by  the  directors. 
Judge  Joseph  D.  Bedle  was  also  re-elected  as  counsel. 


BUSINESS. 


Sales  Manager  John  W.  Brooks  of  Pass  &  Sey- 
mour, Solvay,  N.  Y.,  was  a  visitor  in  Chicago  last 
week.  Mr.  Brooks  reports  the  factory  at  Solvay  as 
exceedingly  busy.  He  was  given  a  warm  reception 
by  his  numerous  friends  in  the  Electrical  Building, 
Chicago. 

The  National  India  Rubber  Company  of  New  York 
city,  whose  offices  were  recently  removed  to  the  12th 
floor  of  the  building  at  No.  42  Broadway,  is  repre- 
sented as  follows :  Rubber-insulated  wire,  Henry 
D.  Stanley;  hose  belting  and  packing,  Albert  B. 
Pratt ;   druggists'   sundries,   Henry  D.   Archer. 

Smith's  marlin  cable  hangers,  manufactured  by 
Milton  M.  Smith  of  Evanston,  111.,  consist  of  a 
hook,  uniform  in  size  and  shape,  fastened  to  a  mar- 
lin cut  to  accurate  length  and  knotted  by  machine. 
These  hangers  are  put  up  50  in  a  bunch  of  uniform 
size.  The  size  is  marked  on  each  package  for  the 
convenience  of  construction  men.  The  product  is 
handled  by  the  John  A.  Roebling's  Sons  Company. 

A  recent  bulletin  from  Charles  R.  Pratt  and 
Edward  Van  Winkle,  consulting  engineers  of  New 
York,  testifies  to  the  merits  of  the  Pratt  elevator 
safety  device,  which  grips  the  guide  rails  beneath  the 
elevator  platform  and  brings  the  car  to  a  gradual 
stop  in  case  of  an  accident.  The  clutch  is  operated 
by  a  spring  which  is  releiised  by  a  speed  governor. 
The  maximum  pressure  is  applied  as  the  car  con- 
tinues to  travel  by  a  rope  governor  wound  upon  a 
drum. 

"The  contract  method  every  time,"  says  the  Elec- 
tric Appliance  Company,  Chicago,  to  people  who  are 
going  to  purchase  lamps.  "Whether  a  consumer's 
requirements  call  for  1,000,  10,000  or  100,000  lamps, 
he  should  buy  them  on  contract  and  so  be  assured 
of  the  best  price  and  best  service."  The  company 
has  just  closed  contracts  with  two  of  the  largest 
consumers  in  the  West  for  the  Packard  high-grade 
lamps  and  recommends  all  its  customers  to  secure 
lamps  on  the  contract  basis. 

The  Mica  Insulator  Company  of  New  York  and 
Chicago  is  now  placing  on  the  market  a  new  product 
under  the  trade  name  Bias  Linotape.  This  material 
is  a  tape  cut  on  the  true  bias  and  coated  with  a  film 
of  Empire  oxidized  linseed  oil.  It  is  extremely  flex- 
ible and  can  be  wrapped  around  sharp  corners  and 
turns  where  straight  tape  cannot  be  used.  It  is  de- 
signed especially  for  use  in  insulating  armatures, 
field-magnet  coils,  cables,  switchboards  and  high- 
tension  work.  The  company  is  distributing  small 
samples  of  this  tape  and  announces  its  wilHng- 
nes  to  mail  these  samples  upon  application. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


757,436.  Electrical  Generating  System.  William  A. 
Bole,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Machine  Company.  Pittsburg,  Pa.  Ap- 
plication filed  July   12,    1901. 

A  form  of  flexible  coupHnp  to  be  placed  between  the 
cntiines  and  Renerators  of  alternating-current  system  to 
lielp    maintain    synchronous  operation,    is  described. 


issued  (United  States  Patent  Office)  April  ig,  1904. 

757.439-  Prepayment  Electrical  Measuring  Instru- 
ment. Frank  Conrad,  Edgewood  Park,  Pa.,  as- 
signor to  the  Westinghouse  Electric  and  Manu- 
facturing Company,  Pittsburg,  Pa.  Application 
filed  June  24,  1903. 

A  switch  for  making:  and  breaking  the  main  circuit 
of  the  instrument  and  two  electromagnets  for  respectively 
and    positively    moving    the    switch    to    its    circuit-opening 


and  its  circuit-closing  positions  arc  associated  with  a 
counting  train  and  a  coin-actuated  member  and  a  device 
for  closing  the  circuit  of  each  magnet  and  for  opening 
that  of  the  other. 

757^441.     Cluster  Socket.     John  H.  Dale,  New  York, 
N.  Y.     Application  filed  February  18.   1904. 

A  socket    for   holding  several    incandescent   lamps  is  de- 
scribed,   which  is  provided    with  one  set  of  main   leads. 


April  30,   1904 

757,495-  Electric  Sole  Shoe.  Adam  Reed,  St.  Jo- 
seph, Mo.     Application  filed  February  4,   1904. 

A  cushion  arranced  on  an  insole  contains  a  vertical 
slot  in  its  rear  portion,  and  a  galvanic  couple  made  up  of 
elements  having  fiat  disks  disposed  above  and  below  the 
cushion  and  connected  together  by  means  extending 
through    the   vertical    slot. 

757.503.  Telegraph  System.  Harry  O.  Rugh,  Chi- 
cago, 111.,  assignor  to  the  Western  Telegraphone 
Company,  Chicago,  III.  Application  filed  August 
31,    1903. 

Associated  with  the  regular  Morse  system  is  a  device 
for  impressing  alternating-current  impulses  on  the  line 
consisting  of  a  line  relay  including  a  vibratory  contact 
element  actuated  by  the  magnet  of  the  relay  and  a 
traveling  contact  element  possessing  inertia  and  normally 
resting  against  the  vibratory  contact  element,  but  sep- 
arable therefrom  through  the  agency  of  wave-form  cur- 
rent   impressed    upon    the    relay, 

757.504.  Telegraph  System.  Harry  O.  Rugh,  Chi- 
cago, 111.,  assignor  to  the  Western  Telegraphone 
Company.  Chicago,  111.  Application  filed  August 
31,    1903- 

Alternating  current  is  sent  out  over  the  line  which 
does  not  ajfcct  the  Morse  instruments  on  account  of  their 
high  impedance.  The  receiver  for  the  impulses  is  an 
ordinary  telephone  receiver  which  with  each  scries  of 
impulses    gives    a    sharp    buzzing   sound. 

757,505-  Telegraphy.  Harry  O.  Rugh,  Chicago,  Ill- 
assignor  to  the  Western  Telegraphone  Company, 
Chicago,  III.     Application  filed  August  31,  1903. 

A  condenser  in  series  with  an  alternating-current  tele- 
graphing device  intended  for  use  on  regular  telegraph 
lines  prevents  the  regular  Morse  direct  current  from 
affecting    tlie    apparatus. 

757oi5-  Phase  Regulation.  Egbert  M.  Tingley. 
Wilkinsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application   filed  May  9,    1896. 

In  a  wattmeter  an  induction-motor  device  has  two  ener- 
gizing coils  supplied  from  a  single  source  of  alternating 
current  and  a  closed  circuited  armature,  one  of  the  coils 
being  in  shunt  to  the  translating  devices,  the  other  being 
in  series.  At  least  one  of  the  coils  is  shunted  by  a 
local  circuit  of  different  time  constant  than  that  of  the 
coil, 

757oi6.  Phase  Angle-adjusting  Means.  Egbert  M. 
Tingley,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Electric  and  Manufacturing  Company. 
Original  application  filed  May  9,  1S96.  Divided 
and  this  application  filed  April  24,  1900. 

In  an  alternating-current  circuit  are  a  field  coil  con- 
nected in  series  in  the  circuit,  a  second  field  coil  in 
shunt  upon  the  circuit,  an  inductive  resistance  in  series 
with  the  second  field  coil  and  a  non-indnctive  resistance 
in    shunt    thereto.  ■ 

757j5I7-  Method  of  Phase-angle  Adjustment.  Eg- 
bert M.  Tingley,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Original  application  filed 
May  9,  1S96.  Divided  and  this  application  filed 
April  24,  1900. 

Measuring  the  electrical  energy  of  a  single-phase  cir- 
cuit is  accomplished  by  establishing,  by  means  of  cur- 
rents from  the  single  source  supplying  the  energy  to  be 
measured,  two  periodic  magnetic  fluxes,  one  proportional 
to  the  electromotive  force  of  the  supply  circuit  and  the 
other  proportional  to  the  current  flowing  to  the  trans- 
lating devices.  The  fluxes  have  a  phase  difference  equal 
to  an  angle  differing  from  90  degrees  by  the  angle  of 
lag  in  the  work  circuit  and  acting  inductively  upon  a 
closed  circuited  armature.  They  maintain  the  phase 
difference  of  the  fluxes  by  the  action  of  currents  shunted 
around  part  or  all  of  the  energizing  coils  and  outside 
their  magnetic  fields.      (See  cut  on  next  page.) 

757,518.  Method  of  Phase-angle  Adjustment.  Eg- 
bert M.  Tingley.  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg.  Pa.  Original  application  filed 
May  9,  1896.  Divided  and  this  application  filed 
February  4,  igoi. 

Increasing  the  phase  angle  between  the  currents  in  two 
independent  field  coils  is  done  by  shunting  one  of  the 
coils  by  a  resistance  having  a  lesser  time  constant  than 
the   coil. 

757.523.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex  Mag- 
net Company,  Providence,  R.  I.  Application 
filed  December   14,   1903. 

Combined  with  a  secondary  winding  divided  into  sec- 
tions, the  inside  ends  of  which  are  electrically  con- 
nected, is  a  sleeve  of  insulating  material  surrounding 
the  sections  and  having  a  flange  extending  between  them. 

757.524.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex  Mag- 
net Company,  Providence,  R.  I.  Application  filed 
December   30,    1903. 

A  cup  of  insulating  material  is  supplied  into  which  one 
end  of  the  core  and  primary  coil  projects.  A  secondary 
coil  is  divided  into  a  number  of  sections,  a  portion  of 
which  surrounds  the  cup,  while  the  remainder  surrounds 
that  portion  of  the  core  and  primary  coil  not  covered  by 
the   cup. 

757.525.  Induction  Coil.  Richard  Varley,  Provi- 
dence, R.  I.,  assignor  to  the  Varley  Duplex  Mag- 
net Company,  Providence,  R.  I.  Application  filed 
January    12,    1904. 

Several  induction  coils  and  armature  levers  have  a 
single  circuit-controlling  lever  common  to  all  of  the  arma- 
ture levers  and  adapted  to  be  actuated  successively 
thereby, 

757>527-  Vibrator  for  Induction  Coils.  Richard 
Varley,  Providence.  R.  I.,  assignor  to  the  Varlev 
Duplex  Magnet  Company.  Providence,  R.  T. 
Application   filed   January   20.    1904. 

Two  contact  points  have  a  normal  relative  movement 
into  and  out  of  contact  with  each  other,  and  co-operate 
with  means  for  swinging  one  contact  out  of  the  path  of 
the  other  and  into  position  for  inspection. 


WESTERN     ELECTRICIAN 


7S7>S^7-  Method  of  Signaling  for  Electric  Railways. 
Samuel  M.  Young.  New  York,  N.  Y'.  Applica- 
tion filed   November  6,   1903. 

Operating  signals  upon  an  electric  railway  arc  adapted 
to  be  controlled  by  the  movement  of  the  cars  in  the 
system  and  is  accomplished  by  impressing  an  alternating 
current  upon  the  conductors  which  separately  form  re- 
turn paths  ,  for  the  power  circuit,  normally  transmitting 
such  alternating  current  through  the  signaling  devices 
employed  and  shunting  the  alternating  current  around 
successive    signaling    devices. 

757?54i-  Push-button  Switch.  Walter  A.  Church, 
Binghamton,  N.  Y.  Application  filed  Jime  1 7, 
1903. 

The    details    of    the    shifting   arrangement    are    described 

757!559-  Wireless-telegraph  System.  Guglielmo  Mar- 
coni, London,  England,  assignor  to  the  Marconi 
Wireless  Telegraph  Company,  London,  England. 
Application   filed    November    19,    1901. 

At  a  station  are  a  conductor,  a  number  of  open  circuits 
electrically  connected  with  the  conductor,  a  correspond- 
ing number  of  instruments,  one  electrically  connected 
with  each  open  circuit,  and  means  whereby  the  time 
periods  of  the  open  circuits  are  caused  to  differ  from 
each   other. 

757,564.  Electric  Headlight.  William  H.  Northall, 
Elwood,  Ind.     Application  filed  March  20,   1903. 

A  carbon  arc  fed  by  solenoids  furnishes  the  light  for 
the    apparatus. 

757>6o9.  Electrical  Telephone  Apparatus.  Pliny  H. 
Fisk,  Clay,  Iowa.     Application  filed  June  13,  1903. 

Telephones  are  connected  on  a  single  circuit  or  line. 
Electrically  controlled  means  are  associated  with  the 
telephones,  whereby  a  number  of  quickly  successive  im- 
pulses are  caused  to  pass  over  the  line.  Means  operated 
by  the  impulses  lock  out  all  the  instruments  in  the 
series  except  the  ones  at  the  transmitting  and  receiving 
stations.  The  action  of  the  locking-out  means  is  retarded 
to  permit  the  action  of  the  cutting-in  device  of  the  receiv- 
ing  station. 


NO.    757,826. — SELECTIVE    TELEPHONE    SYSTEM. 

757,617.  Process  of  Producing  Carbide.  William 
S.  Horry,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y. 
Application  filed   March  29,   1902. 

Terminals  of  a  source  of  electric  current  are  placed 
in  contact  with  different  parts  of  a  charge  of  carbide- 
forming  materials.  Different  quantities  of  electric  cur- 
rent are  passed  through  different  portions  of  the  charge, 
and  the  current  density  increased  along  the  path  of  the 
current  in  the  charge  to  a  point  where  the  heat  generated 
by  the  resistance  of  the  charge  causes  the  materials  to 
react  to  form  carbide,      (See  cut  on  next  page.) 

757)618.  Process  of  Electric  Heating.  Wiillam  S. 
Horry,  Niagara  Falls,  N.  Y,,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y'. 
Application   filed  April   5,    1902. 

Heating  a  circular  body  of  conducting  material  is  done 
by  placing  the  active  terminals  of  a  source  of  polyphase 
current  substantially  in  contact  with  the  body  at  various 
points  around  its  periphery,  and  causing  different  phases 
of  the  current  to  simultaneously  flow  between  several 
of  the  terminals  and  along  paths  which  cross  each  other 
through    the    body. 

757.619.  Process  of  Electric  Heating.  William  S. 
Horry,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y. 
Application  filed   April  28",    1902. 

Different  phases  of  a  polyphase  current  are  caused 
to  flow  along  paths  which  converge  to  a  common  point 
within   the  furnace. 

757.620.  Method  of  Electric  Heating.  William  S, 
Horry,  Niagara  Falls.  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y. 
Application   filed  June  6,    1902. 

Superposed  electric  ■  currents  are  passed  through  a  pool 
of  conductive  material  and  thereby  maintaining  in  the 
pool  a  region  of  maximum  current  density.  A  suitable 
charge  is  fed  into  the  pool. 

757.621.  Electric  Furnace.  William  S.  Horr}'  and 
Edgar  F.  Price.  Niagara  Falls,  N.  Y"..  assignors 
to  the  Union  Carbide  Company.  Niagara  Falls, 
N.  Y.     Application  filed  October  it,  1902, 

The  furnace  charge  is  heated  by  means  of  electrodes, 
which  produce  in  a  certain  region  a  zone  of  maximum 
current    density, 

757,626.  Electrically  Driven  Machine  for  Sawing 
Logs,  etc.  ,  iCaspar  Kottmann,  Zurich.  Switzer- 
land.    Application  filed  May  i,   1903. 

A  saw  and  its  carriage  are  driven  by  an  electric  motor. 
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757.629.  Sewing-machine  Motor.  Jacob  H  Macon 
Jr.,  Tampa,  Fla.  Application  filed  December  24' 
1902.  ^' 

A  small  electric  motor  is  mounted  to  run  a  sewine 
machine    by    means  of    a   belt.  acwmg 

757.630.  Safety  Device  for  Trolley  Poles.  Phelam 
McCullough,  Thomas  Blaney  and  Robert  Baron 
Liverpool,  England.  Application  filed  January 
22,   1 901. 

The  device  is  so  arranged  that  a  sudden  pull  on  the 
trolley  cord  actuates  a  centrifugal  device,  which  locks 
the    drum   which  pays  out  the  slack  on  the  cord. 

757.633-  Electric  Heating.  Edgar  F.  Price,  Niagara 
Falls,  N.  Y.,  assignor  to  the  Union  Carbide  Com- 
pany, Niagara  Falls,  N.  Y.  Application  filed 
April  5,  1902. 

Material  is  fed  in  proximity  to  a  stable  resistance  con- 
ductor. Superposed  electric  currents  are  passed  through 
^L  '°"''"':'°';.  'h"eby  increasing  the  current  density 
along  the  path  of.  the  current  through  a  portion  of  thi 
conductor    m   proximity   to    the   material. 

757.634-  Electric  Resistance  Furnace.  Edgar  F 
Price,  Niagara  Falls,  N.  Y.,  assignor  to  the 
Union  Carbide  Company,  Niagara  Falls,  N.  Y 
Application   filed   April   30,    1903. 

A  stable  resistance  conductor  is  placed  in  position  to 
heat  the  charge,  and  means  for  passing  through  the  con- 
ductor electric  currents  superposed  in  such  order  that 
the  current  density  mcreascs  through  the  conductor, 
thereby  heating  it  ununiformly.  ' 

757,659-  Electric  Arc  Lamp.  Robert  Hopfelt,  Ber- 
lin,  Germany.     Application  filed  May  13,   1902. 

Electrodes  partly  composed  of  metal  are  specified  and 
the  negative  electrode  is  above  the  positive  one  The 
lower  or  positive  electrode  contains  at  least  five  per  cent 
and  the  upper  or  negative  one  less  than  five  per  cent  nf 
metal  for  the  purpose  of  lessening  the  formation  of  slag 
on  the  negative  electrode  and  preventing  the  droppine 
of  slag  on  the  positive.  An  annular  refractory  reflector 
closely  surrounding  the  negative  electrode  immediately 
at  the  arc  is  essentially  composed  of  carbon,  carborun- 
dum or  of  magnesia,  lime  or  other  refractory  material, 
for  the  purpose  of  attaining  a   high  degree  of  durability! 

757,670.  Electrically  Heated  Soldering  Iron  Al- 
fred C.  McCloskey,  Philadelphia,  Pa.  Applica- 
tion filed  May  6,  1903. 

A  soldering  head  heated  by  a  resistance  coil  is  provided 
with  a  hollowed-out  lower  end.  A  partition  of  metal 
separates  the  space  formed  in  the  lower  end  of  the 
soldering  iron  from  the  lower  end  of  the  heating  iron 
and  means  are  supplied  for  connecting  the  Heating  iron 
and  the  soldering  iron  together.      (See  cut  on  next  page.) 

757,687.  Rheostat  Imic  E.  Storey,  Amsterdam, 
N.   \.     Application  filed   September  2,   1903. 

A  resistance  element  consists  of  a  tube  of  graphite  or 
similar  material  with  metallic  heads.  A  rod  passes 
through  the  tube  and  engages  with  the  heads  to  clamp 
them   against  the   ends   of  the    tube. 

757,692-  Block-system  Emergency  Apparatus.  Fred- 
erick V.  Thompson,  Philadelphia,  Pa.,  assignor 
of  one-half  to  Frank  Baker,  Philadelphia,  Pa. 
Application  filed  January   10,    1903. 

An    emergency    circuit     controlled    by    relays    connected 
L-°,      ,''''   "''  °P'='"!"=s  a   solenoid  in   the    locomotive  cab 
w-hich  closes  the  throttle  and  applies  the  air  brakes. 

757,695-  Electric-lighting  and  Power  System.  Will- 
iam A.  Turbayne,  Buffalo,  N.  Y.,  assignor  -to 
Charles  M.  Gould,  New  York,  N.  Y.  Applica- 
tion filed  January  13,  1902.  Renewed  September 
29,   1903. 

Together  with  a  generator  and  electric  circuit  are  an 
exciter  for  the  field  winding  of  the  generator,  an  electric 
™9'5''  =':>"a'"nE  tl":  exciter  and  having  its  armature  sup- 
plied from  a  practically  constant  source,  and  means  for 
varying  the  field  magnetism  of  the  motor  in  correspond- 
ence with  variations  in  the  speed  of  the  armature  of  the 
generator  and  irrespective  of  variations  of  current  in  the 
main  circuit. 

757,715-  Propulsion  of  Electric  Automobiles.  Jonas 
W.  Aylsworth,  East  Orange,  N.  J.  Application, 
filed  June  24,    1903. 

An  electric  motor  whose  field  magnets  and  armature 
are  independently  rotatable  in  opposite  directions  is 
connected  by  a  releasable  clutch  to  the  drive  wheels. 
Means  for  locking  against  rotation  the  rotatable  element 
connected  with  the  clutch  are  a  part  of  the  invention. 

757,7.22.  Electric  Semaphore.  Dona  Boisvert,  Prov- 
idence, R.  L    Application  filed  October  13,  1902. 

An  electric  motor  is  attached  to  an  a.-de  which 
operates  the   semaphore    signal. 

757,736.  Multiplex  Telegraphy.  John  J.  Ghegan, 
Newark,    N.    J.     Application    filed   July  3,   1902. 

Two  receiving  differentially  w-ound  relays  embody 
means  for  switching  one  w-inding  of  each  of  the  relays 
into  and  out  of  the  main  line  alternately,  with  an 
'"artificial"  line.  A  relay  switches  the  "artificial"  line 
into  the  second  winding  of  each  of  the  relays  alternately, 
the  "artificial"  line  being  statically  balanced  to  counter- 
act  discharges  from  the  main  line. 

757,765.  Insulator.  John  W.  Osborne.  Winchester, 
111.     Application  filed  August  15,  1903. 

A  shank  which  is  externally  threaded  has  a  flat  rec- 
tangular plate  arranged  at  the  outer  end.  pins  project  at 
right  angles  from  the  plate.  The  pins  are  arranged  al- 
ternately adjacent  the  opposite  edges  of  the  plate,  each 
pin  having  a  notch  made  in  the  outer  side.  The  pins, 
plate  and  shank  are  covered  w-ith  non-conducting  material. 

757.768-  Signal  Apparatus.  Jonathan  D.  Price,  Au- 
rora, 111.,  assignor  to  the  Miller  Signal  Com- 
pany, Chicago,  111.  Application  filed  January  21. 
1902. 

The.  track  is  divided  up  into  blocks  insulated  from 
each  other,  energized  by  batteries.  Each  train  carries 
a  signal  circuit  adapted  to  be  energized  from  the  track 
circuit. 

757-773-  Electric  Fan.  Frank  N.  Roehrich,  Brook- 
lyn, N.  Y.     Application  filed  December  10,  iQor. 

An  electrically  driven  fan  is  described,  -n-hicb  by  its 
reactive  force  is  caused  to  revolve  on  its  base. 
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7S7^774-  F^"-  Frank  N.  Roehrich,  New  York, 
N.   Y.     Application  filed  April   16,   1903. 

The  fan  is  made  so  that  its  shaft  is  simultaneously 
rotated    and  operated. 

757.782.  Electric  Arc-rupturing  Device.  Sidney  H. 
Short,  London,  England,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  February  11. 
1902. 

Contact  pieces  between  which  an  arc  is  likely  to  be 
formed  are  supplied  with  an  electromagnet  having  a 
pole  piece  in  proximity  to  the  arcing  point  to  mag- 
netically blow  out  the   arc. 

757j785-  Spring  Jack  for  Telegraph  Switchboards. 
John  F.  Skirrow,  East  Orange,  N.  J.  Applica- 
tion filed  December  16,  1903. 

Details  are    described. 

757j789-  Elevator  Brake  Mechanism.  August  Sundh. 
Yonkers,  N.  Y..  assignor  to  the  Otis  Elevator 
Company.     Application  filed  August  5,  1903. 

An  electric  elevator  brake  is  operated  by  a  circuit 
which  is  made  at  the  same  time  that  the  main  circuit  is 
broken. 

757,792.  Circuit-controller  for  Induction  Coils. 
Richard  Varley,  Providence,  R.  I.,  assignor  to 
the  Varley  Duplex  Magnet  Company,  Providence, 
R.  I.     Application  filed  January-  20,  1904. 

An  induction  coil  co-operates  with  a  vibratory  circuit 
controller  having  a  number  of  sets  of  contacts  and 
means  whereby  any  one  set  can  be  thrown  into  operative 
position  and  the  other  set  or  se.ts  thrown  out  of  operative 
position. 

757.799-  Telephone  Transmitter.  Wnlter  L.  Wil- 
helm.  Buffalo.  N.  Y..  assignor  to  the  Wilhelm 
Telephone  Manufacturing  Company.  Buffalo. 
N.   Y.     Application   filed  January  23.   1902. 

A  tubular  holder  for  the  microphone  is  located  within 
the  telephone  casing.  A  mouthpiece  outside  of  the  cas- 
ing, and  a  single  detachable  connection  joining  the  mouth- 
piece and  the  tubular  holder  together  and  to  the  casing 
make  up  the   invention. 


Combined  with  a  resistance  body  is  a  movable  contact 
piece.  Contact  pieces  located  and  supported  on  the 
resistance  body  are  arranged  so  that,  as  the  movable  con- 
tact piece  is  moved  along  the  resistance  body,  parts  of 
the  resistance  body  will  be  cut  out  of  the  circuit,  first  a 
part  at  one  end  and  then  a  part  at  the  other  end. 

757,^84.  Terminal  Cut-out.  Henry  P.  Clausen,  Chi- 
cago, 111.,  assignor  to  P.  C  Burns  and  J.  G. 
Ihmsen.  Chicago,  111.  Application  filed  Juiv  18. 
1903- 

A  thermal  cut-out  comprises  a  heat-concentrating  mem- 
ber, a  body  of  softenable  material,  and  means  including 
relatively  sliding  members  and  a  spring  for  shearing 
the  material  upon  the  passage  of  an  abnormally  strong 
current  and  the    consequent    sttftening   of    the    material. 

757-898.  Electric  Controller.  Arthur  C  Eastwood, 
Cleveland,  Ohio.  Application  filed  January  30, 
1904. 

Resistance  bodies  bearing  contact  fingers  co-operate 
with  a  metallic  cylinder  having  contact  buttons  in  elec- 
trical connection  therewith  and  placed  to  be  engaged  by 
the  fingers.  A  spindle  supports  the  cylinder,  metallic 
pieces  are  carried  by  but  insulated  from  the  spindle,  and 
other  contact  fingers  are  supplied  for  engagement  with 
the   pieces. 


757,991.  Reciprocating  Electric  Motor  Adolph  F. 
Christmas,  Pittsburg,  Pa.,  assignor  of  two-thirds 
to  Frank  R.  McFeatters,  Wilkinsburg,  Pa.  Ap- 
plication filed  March  16,  1903. 

A  reciprocating  electric  motor  adapted  for"  alternating 
currents  comprises  a  magnet  and  a  reciprocating  armature 
co-operating  with  the  magnet.  Non-synchronous  means 
for  breaking  the  magnet  circuit  at  the  moment  of  greatest 
self-induction   of  the  cunent  are  supplied. 

758.004.  Device  for  Wireless  Telegraphy.  John  A. 
Fleming.  London,  England,  assignor  to  the  Mar- 
coni Wireless  Telegraph  Company,  London, 
England.     Application  filed  April  8,   1901. 

The  essential  features  of  the  invention  are  a  trans- 
former, the  primarj'  circuit  of  which  is  permanently 
closed;  means  for  producing  an  alternating  current  in 
the  primary ;  a  coil  in  the  primary  circuit :  a  signaling 
key  and  connections  for  short-circuiting  the  coil;  a  pro- 
ducer of  electrical  oscillations  in  the  secondary  circuit 
of  the  tratisformer,  and  a  radiating  conductor  for  the 
apparatus. 

758.005.  Apparatus  Employed  in  Wireless  Telegra- 
phy, John  A.  Fleming.  London.  England,  as- 
signor to  the  Marconi  Wireless  Telegraph  Com- 
pany, London.  England.  Original  application 
filed  April  8.  1901.  Divided  and  this  application 
filed   November  9,    1901. 

A  transformer  having  a  constantly  closed  primary  cir- 
cuit is  associated  with  an  oscillation  producer  having  a 
spark  gap  in  the  secondary  circuit  of  the  transformer 
with,  means  adjacent  to  and  independent  of  the  spark 
terminals  for  extinguishing  electrical  arcs  at  the  spark 
gap  of  the  producer.  A  signal  key  controls  the  ex- 
tinguishing means. 


^■O-    757.517- — METHOD    OF    PHASE-ANGLE 
ADJUSTMENT. 

757,802.  Wave-responsive  Device.  Albert  E.  Wood- 
ward, Nashua,  N.  H.,  and  Harry  Shoemaker. 
Philadelphia,  Pa.,  assignors  to  Marie  V.  Gehring. 
Philadelphia,  Pa.     Application  filed  July  9.  1903. 

1  Wave-responsive    devices    comprise    disks    of    aluminium 

in  contact  with  conductors  in  series  with  the  disks  and  a 
mass  of    rubber    for    exerting   pressure    at    the   contacts. 

757,817.  Process  of  Electrolytically  Extracting  Cop- 
per and  Zinc  from  Ores.  Stanislaw  Laszczynski. 
Kielce,  Russia.  Application  filed  October  10, 
1902. 

Tightly  wrapped  insoluble  anodes  arc  contained  in  a 
porous  and  perfectly  permeable  envelope  of  fabric  or 
other  suitable  material,  the  thickness  of  which  is  in 
inverse  proportion  to  the  applied  density  of  current, 
for  the  purpose  of  preventing  anodic  oxidat.ion,.  of  the 
cations. 

757,826.  Telephony.  Albert  Meinema,  Chicago,  111. 
Application   filed  January    16,    1904. 

In  a  selective  signaling  telephone  system  is  a  bodily 
movable  switch-actuating  appliance  at  a  sub-station  of  the 
telephone  line  with  electromagnetic  mechanism  for  operat- 
ing the  switch-actuating  appliance.  The  switch-actuating 
appliance  includes  a  rotating  member  carrying  two  pins 
of  unequal  effective  length,  ci/cuit-controlling  springs  or 
elements  included  .in  the  signal-receiver  circuit  at  the 
sub-station  and  adapted  to  be  closed  by  one  of  the  pins 
and  a  telephone  contact  element,  the  other  of  the  pins 
serving  to  connect  the  three  contact  elements.  (See  cut 
on  previous  page.) 

757»830.  Means  for  Protecting  Live  Parts  of  Elec- 
tric Switches  or  the  Like.  William  McDevitt, 
Philadelphia.  Pa.,  assignor  of  two-thirds  to 
Washington  Devereux  and  William  W^  Hol- 
lingsworth,  Philadelphia,  Pa.  Application  filed 
September  26,  1903. 

Insulating  means  for  protecting  the  switches  are  de- 
scribed. 

757.847.  Electric  Arc  Lamp.  Frederik  Sinding- 
christensen;  New  York,  N.  Y.,  assignor  to  the 
Commercial  Construction  Company.  New  York. 
N.  Y..  and  William  H.  Locke.  Jr.  Application 
filed  May  4,  1903. 

Embodied  in  the  arc-feediog  mechanism  is  an  electro- 
magnet in  which  the  variations  of  current  are  adapted 
to  operate  direct! v  the  feeding  mechanism.  Connections 
independent  of  the  feeding  mechanism  are  placed  be- 
tween   the  magnet   and  the  arc-forming  mechanism. 

757,853-  Electric  Switch.  George  H.  Whittingham. 
New  York,  N.  Y..  assignor  to  the  Automatic 
Switch  Company  of  Baltimore  City.  Md.  Ap- 
plication filed  October  29,   1903. 

Armature -circuit  terminals  and  contacts  therefor  con- 
sist of  rocking  arms  provided  with  central  pivoted  bowed 
portions  and  a  blade  at  each  end.  A  shaft  provided  with 
tappets  is  designed  to  rock  the  arms  so  as  to  move  their 
blades  into  and  out  of  contact  with  the  terminals,  the 
bowed  portions  providing  clearances  whereby  the  taopets 
may  pass  their  points  of  operative  contact  with  the 
arms.  .      . 

757,880.  Electric  Rheostat.  Roy  W.  Brown.  Am- 
sterdam. N.  Y.     Application  filed  April  21.  1903. 


757,617. — PROCESS   OF   PRODUCING 
CARBIDE. 


NO     757,670. — ELEC- 
TRIC SOLDERING  IRON. 


NO.    758,031. — TELEPHONE 
DESK  SET. 


757,906.  Electric  Railway.  George  H.  Fretts,  Spring- 
field, Mass.     Application  filed  July  14,  1903. 

Combined  with  a  switch  plate  having  depcnd.ing^  flanges 
is  a  switch  tongue  supported  for  swinging  movement  be- 
tween the  flanges.  A  solenoid  is  supported  by  the  switch 
plate,  also  a  rock  shaft  having  arms.  A  link  connects 
one  of  the  arms  with  the  core  of  the  solenoid,  and  a 
second  link  connects  with  the  other  arm.  the  switch  plate 
having  a  slot  and  the  switch  tongue  having  a  lug  passing 
through    the    slot    and    connected    with    the    second    link. 

757t925.  Electric  Switch.  Charles  F.  Hopewell, 
Cambridge,  Mass..  assignor  to  the  Uni  Signal 
Company.     Application    filed    October  7.    1903. 

A  circuit-controlling  device,  an  operating  device,  an 
actuator  for  the  operating  device,  a  locking  arm  for  the 
movable  contact  member  of  the  circuit-controlling  device, 
and  a  projection  on  the  operating  device,  which  is  adapted 
to  engafee  the  locking  arm  are  specified  by  the  inventor 
in  the  construction   of  the  switch. 

757,942.  Automatic  Commutator.  Julien  H.  Mer- 
cadier.  Louvres,  France.  Application  filed  Oc- 
tober  16,   1903. 

Terminals  on  the  main  line  are  connected  by  a  fuse 
wire.  A  shunt  line  is  situated  between  the  terminals,  and 
a  liquid  rheostat  in  the  shunt  line  comprises  a  U-shaped 
tube  to  contain  the  resistance  liquid.  Adjustable  elec- 
trodes in  the  arms  of  the  lube,  and  means  for  securing 
the  electrodes  in  their  adjusted  position  are  the  other 
necessary  parts. 

757?943-  storage  Bnltery.  Abraham  V.  Me^erolc, 
New  York,  N.  Y.  Application  filed  July  13, 
1903. 

.\  battery  element  consists  of  a  supporting  bar  nrovided 
with  depending  tubular  members.  Bolts  are  threaded 
through  the  tubular  members,  a  stirrup  plate  1=  mounted 
upon  the  holts,  and  tablets  of  active  material  encircle 
the   tubular  members  and  rest  upon  the  stirrup  plate. 

757,958.  Electric  Arc  Lamp.  Isaac  W.  Percival.  St. 
Louis.  Mo.,  assignor  to  the  Westinghonse  Elec- 
tric and  Manufacturing  Company,  Pittsburg.  Pr^. 
Application   filed  January  23,   1899. 

Fixed  electrodes  co-operate  with  a  number  of  movable 
electrodes.  A  single  small  light-emitting  globe  incloses 
the  arcs.  A  cap  or  cover  for  the  globe  is  provided  with 
openings  for  the  approximately  air-tight  uassagc  of  the 
movable  electrodes.  Connections  join  all  of  the  elec- 
trodes in  series,  with  a  single  magnetic  control  mech- 
anism. 

757.971-  Thermal  Cut-out.  Michael  Setter,  Chicago, 
Til.,  assignor  to  P.  C.  Burns  and  J.  G.  Ihmsen. 
Chicago.    111.     Application   filed    August   5,    1903. 

A  cut-out  for  electrical  circuits  is  described  whicli 
operates  to  open  the  circuit  upon  the  passage  of  an 
abnormal  current,  by   the  melting  of  a  piece  of  solder. 

757,072.  Thermal  Cut-out.  Michael  Setter.  Chicago. 
111.,  assignor  to  P.  C.  Burns  and  J.  G.  Ihmsen. 
Chicago,   111.     Application  filed  August  5.   1903. 

A  spring  normally  holds  the  two  members  of  the  cut-out 
apart  but  upon  the  melting  of  a  piece  of  solder,  the 
spring  is  released,  opening  the   circuit. 


758,000.  Wireless  Telegraphy.  Francis  J.  Green,  De- 
troit. ]Mich.,  assignor  to  the  American  Engineer- 
ing Company,  Detroit,  Mich.  Application  filed 
January  9,    1903. 

In  connection  with  the  receivers  is  an  electrical  cir- 
cuit. Relay  circuits  are  actuated,  respectively,  by  the 
correspondmg  receiving  circuits.  A  signal  circuit,  a 
danger  signal  in  the  signal  circuit  actuatea  by  each  of  the 
relay  circuits,  and  metal  screens  to  electrically  segregate 
and  shield  each  of  the  receivers  are  further  specified. 

758.031.  Telephone  Desk  Set.  Henry  P.  Clausen. 
Chicago,  III.,  assignor  to  the  American  Electric 
Telephone  Company,  Chicago.  III.  Application 
filed  May  26,  1902. 

The  desk  set  comprises  a  base  recessed  to  accommodate 
the  telephone  wires  or  cords,  the  base  being  also  pro- 
vided on  its  top  with  a  socket,  a  tubular  standard  mounted 
in  the  socket,  a  mounting  inclosed  by  the  tubular  stand- 
ard and  having  its  lower  end  provided  with  a  threaded 
opening,  and  a  clamping  screw  extending  upwardly 
through  the  bottom  of  the  base  and  engaging  the  threaded 
opening.      (See    cut.) 

EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  ny 
the  United  States  Patent  Office)  that  expired  on 
April  26,  1904: 

361,676.      Klectrical    Conductor.      Leo    Daft,    Plainfield,    N.    J. 
361,705.      Binding   Device    for    Electric  Apparatus.      Isaac  W. 
Litchfield,  Wnrwick.   N.    Y. 

361.712.  Regulator  for  Dynamo-LIectric  Machines.  Charles 
G,    Perkins,   Hartford.  Conn. 

361.713.  Fusible  Cut-out.  Charles  G.  Perkins,  Hartford, 
Conn. 

361.730.  Railway  Signaling.  Shellman  S.  Stewart,  Mont- 
clair,    N.    J. 

361.731.  Electric  Rope  Coupler.  Shellman  S.  Stewart,  Mont- 
clair,    N.    J. 

361,734.  Telegraphy.  Francois  \'an  Rysselberghe,  Brus- 
sels,  Belgium. 

361,737.  Magneto-electric  Telephone  Call.  George  A.  Wil- 
kins,   Philadelphia,  Pa. 

361,770.  Electric  Inductive  Translator.  William  Mam, 
Brooklyn.    X.    Y. 

361.778.  Electric  \'alve-operating  Mechanism  for  Elevators. 
George  H.  Reynolds,  Xew  York,  N.  Y. 

361.779.  ]\Ieans  for  Electrically  Controlling  the  Operation  of 
Elevators.      George   H.    Reynolds.    New    York,    N.   Y. 

361.780.  Electric  ^'alve•operating  Mechanism  for  Elevators. 
George  H.  Reynolds.  New  York,  N.  Y. 

361,782.      Gas    and    Electric-lamp    Fixture.      James    T.    Robh, 

New   York,    N.    Y. 
361,797.       Switch     and     Circuit      for      Telegraphs.       Stanton 

Weaver,  Washington.  D.    C. 
361,829.       Electromagnetic    Rock    Drill.       Harry    N.    Marvin, 

Syracuse,   N.    Y. 

361.843.  Apparatus  for  Distributing  Electrical  Power.  El- 
mer A.  Sperry.  Chicago,  III. 

361.844.  Safety  Device  for  Incandescent  Lamps.  Elmer  A. 
Sperry.    Cliicago,    111. 

361,896.  Armature  Core  for  Dynamo-electric  Machines.  Al- 
bert Schmidt.    Pittsburg,    Pa. 

36 1 .973-  Commutator  for  Dynamo-electric  Machines.  Er- 
nest P.    W'arner.    Chicaeo.   III. 

362,005.  Electric  Bell.  Edgar  W.  Hazazer,  New  York. 
N.    Y. 

362,010.  Electric  Covering  for  Indicating  Abnormal  Con- 
ditions.    George  J.  Jewill,   Philadelphia,  Pa. 


WESTERN  ELECTRICIAN 


EVERY    SATURDAY 


Vol.  XXXIV. 


CHICAGO,  MAY  7,  1904 


New    Testing   Car   on    Berlin    Street 
Railway. 

An  interesting  German  electric  car  for  official  tests 
has  recently  been  equipped  with  measuring  instru- 
ments and  other  apparatus  for  the  Grossc  Berlin- 
er Strassenbahn,  or  Greater  Berlin  street-railway 
system  of  Berlin,  Germany.  The  accompanying 
illustration  (Fig.  4)  is  an  exterior  view  of  this 
"bestellter  wagen,"  or  testing  car,  while  Figs,  i, 
2  and  3  show  the  interior  arrangement  of  the  car, 
the  marble  switchboard  and  the  measuring  table 
upon  which  the  instruments  are  mounted  for  making 
various  tests.  The  car  is  11  meters  long  and  2.15 
meters  wide.  It  is  divided  into  two  compartments, 
in  addition  to  the  motorman's  space  of  1.3  meters    on 


seen   on   the   measuring   table,    was   installed   by   Mix 
&:   Genest. 

The  switchboard  ''nslalled  on  this  German  electric 
testing  car  is  shown  in  Fig.  i,  the  testing  table 
mentioned  above  being  shown  in  the  foreground. 
The  switchboard  is  constructed  of  marble,  four 
centimeters  in  thickness,  mounted  on  a  metal  frame- 
work and  equipped  with  the  following  electrical 
apparatus:  Two  wattmeters,  supplied  bj-  the  Union 
company,  are  used  for  measuring  the  electricity  used 
by  the  motors,  while  another  wattmeter,  made  by 
the  Allgemeine  Electricity  Company,  is  employed 
for  measuring  the  electricity  used  by  the  electric 
heaters.  In  addition  to  the  ammeters  and  voltme- 
ters, as  well  as  the  automatic  circuit-breakers,  there 
is   also   provided    a    speed    indicator,    constructed    by 


No.  19 


;Electrical  Exports  for  March. 

Electrical  exports  from  the  United  States  for  the 
month  of  March,  1904,  amounted  to  a  total  value  of 
$930.^97-  This  amount,  compared  with  $861,878, 
the  amount  for  the  corresponding  month  in  1903, 
shows  an  increase  of  $68,419  for  March  of  the  pres- 
ent year.  March  also  shows  an  increase  of  $48,710 
over  February  of  this  year.  Electrical  exports  are 
classified  by  the  United  States  Bureau  of  Statistics, 
Department  of  Commerce  and  Labor,  into  two 
classes — electrical  appliances  and  electrical  ma- 
chinery. The  former  class,  including  telegraph  and 
telephone  instruments,  shows  a  falling  off  for  March 
to  the  amount  of  $115,134  as  compared  with  last 
year's  figures.     Electrical  machinery,  however,  shows 


Fin.  I.     Interior  View  Showing  S\viuIito::r.l, 

the  platform  at  each  end  of  the  car. 
The  total  wheel  base  is  5.5  meters,  that 
of  each  truck  being  1.3  meters,  while 
the  total  weight  of  the  car  is  14,050  kilo- 
grams. ;  The  car  body  was  constructed 
by  H:  H.  Boerker  of  Gross  Lichterfelde 
in  Gerniimy,  and  the  electrical  equip- 
ment Was  installed  by  the  Union  Elec- 
tricity Company.  There  are  two  con- 
trollers, one  at  each  end.  They  are  con- 
nected to  two  street-railway  motors  of 
the  General  Electric  type,  each  having 
a  normal  capacity  of  23  horsepower,  the 
equipment  including  the  usual  automatic 
circuit-breakers,  switches,  lightning  ar- 
resters and  fuses.  The  testing  car  is  provided  with 
three  forms  of  braking  apparatus,  including  the 
Sperry  magnetic  brake,  the  Boerker  air  brake  and 
the  usual  hand  brake. 

The  table  shown  in  Fig,  3  is  equipped  with  an 
ammeter  for  measuring  the  current  strength  employed 
at  the  magnetic  brake,  an  ammeter  for  each  motor 
and  a  voltmeter  for  measuring  the  difference  of 
potential  between  the  brushes  of  the  motors.  There 
is  also  a  combined  ammeter  and  voltmeter  for  meas- 
uring the  main  running  current,  and  double-scale 
instruments  constructed  by  the  European  Weston 
company.  A  manometer  is  also  provided  on  this 
table  for  measuring  the  air  pressure .  for  the  air 
brake,  which  is  normally  about  three  atmospheres, 
as  well  as  a  manometer  for  the  air  compressor.  A 
chronograph  is  also  provided,  with  a  second-hand 
stop,  and  there  is  also  a  gradient  indicator.  The 
telephone  equipment,  the  desk  instrument  of  which  is 


Fig.  . 


\ii   Interior  View. 
Exterior  View. 


NEW    TESTING    CAR    ON    BERLIN    STREET    RAILWAV. 

F.  Schuchardt  of  Berlin.  This  instrument  indicates 
directly  the  speed  of  the  car  in  kilometers  per  hour 
and  is  operated  by  a  small  dynamo  on  the  car  axle. 
A  number  of  registering  instruments  have  also 
been  mounted  on  this  switchboard  for  giving  records 
of  the  current,  voltage  and  speed,  these  instruments 
being  furnished  by  Siemens  &  Halske  of  Berlin. 
As  will  be  noted  by  the  accompanying  illustrations, 
this  car  is  supplied  with  a  most  complete  equipment 
of  measuring  instruments  for  making  all  of  the 
various  tests  which  could  be  desired,  and  is  of  special 
interest  to  electrical  engineers  engaged  in  railway 
work.  P. 


The  Postal  Telegraph-cable  Company  will  expend 
$125,000  in  reconstructing  its  svstem  in  Tennessee 
and  Kentucky.  A  trunk  line  will  also  be  constructed 
between.  Memphis  and  Louisville,  Ky..  and  a  new- 
plant  established  in  Nashville,  Tenn. 


Fig.  3.     Measuring  Instruments  on  Table. 

a  very  healthy  gain  of  $183,553.  Ih*^ 
figures  are:  Electrical  appliances — 
March,  1903,  $449,358;  March,  1904. 
$334,224.  Electrical  m  a  c  h  i  n  e  r  y — 
March,  1903,  $412,520;  March,  1904. 
$596,073.  Since  January  r,  1902,  the 
Western  Electrician  has  kept  a 
monthly  record  of  electrical  exports, 
and  within  this  time  no  single  month 
has  equaled   March  last  in  the  value 

_       -^ ^_£        of  electrical  machinery  exported.  The 

nearest  approach  was  in  March,  1902, 

when  the  amount  reached  $591,078. 

Classified  according  to  destination. 

the  following  were  the  principal  bu^'-- 

crs   of  electrical   machinery   from  the  United   States 

during  March  last:     Japan.  $201,617;  British  North 

America.  $154,083;  United  Kingdom,  $99-3S9;  M^ex- 

ico,    $28,216:    British    Australasia.    $22,853;    France. 

$14,412:  British  East  Indies.  $12,001:  Brazil.  $9,760: 

Hongkong,  $5,418:  Chinese  Empire.  $2,438;  Germany. 

$2,287:    Argentina.   $1,718. 

As  stated  in  these  columns  last  month.  Japan 
for  the  first  time  headed  the  list  of  importers  of 
American  electrical  machinery'  in  February',  1904, 
with  a  total  of  $119,856.  It  will  be  noted  with  inter- 
est that  for  March  Japan  again  heads  the  list,  this 
time  with  a  still  larger  total,  having  imported  from 
the  United  States  during  the  month  electrical  ma- 
chinery to  the  value  of  $201,617.  The  United  King- 
dom, until  recently  the  largest  buyer,  has  dropped 
to  third  place,  but  if  all  British  possessions  are  taken 
as  one  unit,  their  total  exceeds  that  of  any  ether 
country'  in  the  list. 
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ALTERNATINQCURRENT  WORKING. 
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Transformers. 

The  utility  of  the  alternating-current  transformer 
in  modern  electrical  engineering  is  so  far-reaching 
that  its  importance  need  not  be  dwelt  upon.  A  com- 
plete analysis  of  the  internal  working  of  a  trans- 
former could  not  be  contained  w-ithin  these  pages, 
and  would  not  then  gain  the  end  sought.  The  pur- 
pose is  to  explain  the  practical  features,  with  enough 
of  the  theory  to  give  an  accurate  knowledge  of  the 
principles. 

The  transformer  consists   of  two   electric   circuits 


FIG.    31.       COR-E-TYPE   TRANSFORMER.- 

whicb'are  "interlinked  by  a  common  magnetic  circuit. 
1  he  winding  of  one  electric  circuit  is  known  as  the 
"primary"  and  the. other  the  "secondary."  The  path 
of  the-_  magnetic  circuit  is  led  through  ^a,  soft  iron 
core,  which  is  made  up  of  thiii-  sheefs,"'^or  "lariji- 
nated."t  When  the  electrii:  circuits  arc  so  arranged 
that  their  windiil^s  surround  the  core  they' are  knowi] 
as  the  "icore  type."  When  the  magnetic  circuit  sur- 
rounds the  electric  circuit  it  is  knowii  as  the  "shell 
type."  The  "core  type"  is  represented  in  Fig.  31 
and  the  shell  type  in  Fig.  32.  Since  the  latter  bears 
some  reseHiblanCe -to  a  shell,  the.  derivation  of  its 
name  is  at  once  evident.  .-.  - 

The  ratio  of  the  number  of  turns  in  the  secondary 
coil  to  the  niinibcf'  of  turns  in  the  primary  is  called 


GuJiP,  Asso.  Mem.  A.  I.  E.  E. 
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scribed  in  a  circuit  having  high  self-inductance,  and 
causes  a  lag  between  the  impressed  electromotive 
force  and  current  of  practically  90°.  The  current 
flowing  is  very  small,  and  is  only  sufficient  to  mag- 
netize the  core.  This  current  is  called  the  "mag- 
netizing current"  or  "exciting  current."  The  induced 
electromotive  force  or  counter-electromotive  force 
(as  w-as  formerly  shown)  is  go°  behind  the  current 
which  causes  the  magnetism.  The  impressed  elec- 
tromotive force  is  therefore  180°  ahead  of  the  counter 
electromotive  force,  or  is  directly  opposed  to  it,  as- 
suming, of  course,  that  no  losses  occur.  The  counter- 
electromotive  force  is  less  than  the  impressed  elec- 
tromotive force  by  an  amount  which  is  necessary  to 
send  the  exciting  current  through  the  circuit.  This 
exciting  current  is  proportional  to  the  ohmic  resist- 
ance of  the  primary  circuit.  The  ideal  transformer 
is  represented  graphically  in  Fig.  35,  in  which  (OE) 
is  the  impressed  primary  electromotive  force,  (OC) 
is  the  exciting  current  producing  the  magnetism 
(OM),  and  (OE')  is  the  counter-electromotive  force. 
Suppose  the  secondary  now  be  closed  through  a 
lighting  system  which  is  non-inductive.  The  flux 
linked  with  the  primary  is  also  linked  with  the  second- 
ary, and  if  r  equals  the  ratio  of  transformation,  then 
tile  secondary  electrornotive  force- (neglecting  losses) ' 
will  be  ■■E''^=:  rE.  The  conditions  which  are  brought 
about  W'ith  a  closed  secondary  may  be  staled  as 
follows:  On  closing  the  secondary  circuit  a  cur- 
rent is  set  up  "in  the  Secondary  winding  whose  am- 


i t 


FIG.    32.       SHELL-TYPE    TRANSFORMER. 

the  "ratio  of  transformation."  If  there  were  no 
losses  between  coils,  through  leakage,  hysteresis  and 
heating,  the  same  ratio  w-ould  also  hold  true,  for  the 
voltage  of  secondarj'  to  primary ;  but  on  account  of 
losses,  this  ratio  is  not  quite  the  same  for  voltage 
as  for  the  number  of  turns.  A  transformer  having 
a  ratio  greater  than  unity  is  known  as  a  "step-up" 
transformer,  the  current  from  the  secondary  being 
delivered  at  a  higher  voltage  than  the  voltage  at 
which  it  is  received.  When  the  ratio  of  transforma- 
tion is  less  than  unity  the  transformer  is  a  "step-  " 
down"  transformer. 

Step-up  transformers  are  employed  chiefly  in  high- 
tension  stations,  where  the  pressure  at  the  machine 
is  limited.  This  pressure  is  received  at  the  primary  . 
winding  of  the  transformer  and  stepped  up  to  a  high 
voltage  for  transmission  purposes,  being  stepped 
down  at  the  receiving  end  for  delivery  and  distribu- 
tion. Step-down  transformers  therefore  are  installed 
near  the  points  of  distribution,  receiving  a  high  volt- 
age from  the  line,  and  delivering  it  at  a  voltage 
which  may  be  safely  and  conveniently  manipulated. 
When  current  is  taken  from  a  winding  which  is  used 
for  both  primary  and  secondary,  as  shown  in  Fig. 
33,  the  device  is  known  as  an  auto-transformer. 

Theory  of  the  Transformer, 

In  order  to  understand  the  conditions  existing  in 
a  transformer,  consider  first  Fig.  34,  in  which  (P)  is 
the  primary  electromotive  force,  (S)  is  the  secondary 
and  (M)  is  the  iron  core.  It  is  best  to  begin  by 
assuming  the  secondary  circuit  to  be  open.  Suppose 
an  alternator  (,'\)  to  be  generating  a  current  in  the 
primary.  Since  there  is  no  connection  to  any  ap- 
paratus from  the  secondary,  the  primary  will  act 
merely  as  a  choke  coil,  a  large  impedance  being 
created,  which  is  almost  entirely  reactive.  Tlie  con- 
dition resulting  is  the  same  as  that  which  was  de- 


FIG.    33.       DIAGRAM    OF   AUTO-TRANSFORMER. 

p^Tc-turns  will  be  directly  opposed  to  the  ampcrc- 
turns  in  the  primary,  the  electromotive  force  in  the 
secondary  being  directly  opposed  to  the  primary  im- 
pressed electromotive  force.  By  this  action  a  de- 
magnetization of  the  core  results,  This  in  turn  re- 
duces the,  counter-electromotive  force  and  allows 
more,  current  to  flow  in  the  primary  circuit.  A  re- 
adjustment follows  the  flow  of  more  current,  by 
restoring  the  magnetization  of  the  core.  In  this  way 
the  flux  in  the  core  is  practically  constant,  regardless 
of  tbe  load  on  the  secondary. 

The  pressure  relations  in  a  transformer  with  the 
secondary  closed  on  a  non-inductive  load  are  repre- 
sented in  Fig.  36.  Upon  the  vertical  line  (YZ)  a 
distance  (OC)  is  laid  off,  which  is  the  magnitude 
of  the  ampere-turns  producing  the  core  flux.  (OC) 
is  the  component  of  magnetism  in  the  secondary, 
while  (OC")  is  the  resultant  or  primary  ampere- 
turns.  It  is  now  necessary  to  determine  the  im- 
pressed electromotive  force  in  the  primary.  A  little 
study  will  show  that  the  losses  due  to  C'R,  hysteresis 


SIMPLE  TRANSFORMER    ON    OPEN    CIRCUIT. 


and- eddy  currents  are  overcome  by  the  pressure 
which  is  the  resultant  of  the  counter  electromotive 
force  of  the  primary  (OE'),  and  the  pressure  (OF) 
in  phase  with  (OC").  (OE)  is  therefore  the  im- 
pressed primary  electromotive  force.  In  order  to 
show  these  angles  and  their  relation  to  the  respective 
pressures,  (S)  and  (*')  have  been  greatly  exag- 
gerated. In  a  practical  case  they  would  nearly  co- 
incide with  (OX),  and  hence  would  be  hard  to  rep- 
resent graphically.  In  the  vector  diagram  just  de- 
scribed the  relation  of  the  magnetic  condition  between 
the  primary  and  secondary  was  considered  in  pref- 
erence to  their  current  relations.  The  former  is  more 
readily  understood  and  is  easier  to  represent  than 
the  latter.  A  clearer  insight  into  the  induction  mo- 
tor is  also  given  by  a  study  of  the  resultant  flux 
rather  than  the  current  relations. 

The  case  in  which  the  secondary  has  an  inductive 
load  will  now  be  considered.  Observing  Fig.  37, 
(OC)  is  the  ampere-turns  in  the  secondary.  Since 
the  secondary  is  inductive,  an  angle  of  lag  (a)  will 
exist  between  the  secondary  pressure  (OP)  and 
(OC),  the  latter  having  the  same  phase  relation  as 
the  current  (OM),  which  coincides  with   (OC).     As 
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before,  (OC")  is  the  resultant  flux,  and  (OE)  is  the 
primary  electromotive  force.  It  will  be  seen  that 
the  greater  the  inductance  becomes,  the  greater  the 
angle  of  lag  (ff)  will  become.  Cos.  (^')  will  there- 
fore  decrease,   and    hence   the   power   factor   of  the 

E 
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FIG.    35.       RELATIONS  EXISTING  IN  IDEAL  TRANSFORMER. 

circuit  will  be  lowered.  A  heavily  loaded  non-in- 
ductive secondary,  on  the  other  hand,  will  give  a 
high  power  factor.  If  capacity  is  inserted  in  the 
secondary  circuit,  the  effect  will  be  to  i'  'rase  the 
angle  of  lag  or  (if  sufficient  in  amount)  to  cause  a 
leading  current  in  the  secondary.  It  is  evident  that 
ihis  will  raise  the  power  factor,  and  alter  the  ratio 
of  transformation ;  that  is,  the  voltage  received  at 
the.  secondary  terminals  will  be  greater  than  that 
impressed  at  the  terminals, of  the  primary.  .- 

The  demonstrationist. given  fhus  far  prove  tiiVt  the 
J''     V 


FIG      36.       RELATIONS     IN      TRANSFORMER      ON      NON-INDUC- 
TIVE   CIRCUIT. 

ampere-turns    of    the    secondary    equal    the    ampere- 
tupjjs  of  the  primary  (very  nearly),  or 

*  --■«  n'  A*  =  nA, 

from  which 


The  electromotive  force  of  a  transformer,   which 
gives  a  sine  wave,  may  be  expressed  by  the  formula 
4,44  .^Tf 

E  = 

10^ 
When   E  ^=  electromotive  force  of  primary   (or  sec- 
ondary), 
^  =  useful  flux  in  core  (max.), 
T  =:  number  of  turns  on  coil, 
f^  frequency  of  cycles  per  second. 
The  factor  4.44  arises  from  the  fact  that  the  flux  is 
created  twice,  and   is  twice  withdrawn  during  each 
cycle;  thus  the  flux  is  cut  four  times  by  the  conduc- 
tors.    The  form   factor  being   i.ii    for  a  pine  wave 
results  in  4  X  i-H  =4-44  for  a  complete  cycle. 
Losses. 
The  previous  demonstrations  have  not  dealt  with 
the  losses  which  actually  occur  in  a  commercial  trans- 
Y 


RELATIONS    IN    TRANFORMER    ON    INDUCTIVE 
CIRCUIT. 


former, 
cussed. 


These  losses  will  now  be  taken  up,  and  dis- 
The  losses  in  a  transformer  are: 

(a)  Eddy-current  loss, 

(b)  Hysteresis   (or  iron)   loss, 

(c)  OR  loss. 

The  first  is  due  to  eddy  currents  which  circulate 
in  the  iron,  causing  it  to  heat.  This  is  done  away 
with   to  a  large  extent  by  laminating  the  core,  but 
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this  does  not  entirely  prevent  eddy  currents  from 
existing.  Eddy-current  loss  is  practically  indepen- 
dent of  the  load  on  the  transformer.  The  power  in 
watts  lost  by  eddy  currents  may  be  calculated  from 
the  empirical   formula : 

We  =  KVt'f-B% 
in  which 

K  =  a   constant,     depending    upon    the     relucivity 

and  resistivity  of  the  iron, 
V  =  volume  of   iron  in  cubic   centimeters, 
t  ^  thickness  in  centimeters  of  one  lamina, 
f  ^  frequency, 
B  =  maximum  flux  density  per  square  centimeter. 

i.e 

In  practice  K  = ■—  .000,000,000,016. 

10" 
It   should   be   mentioned  that   in   using  the  above 
formula  the  laminaj  of  the  core  are  supposed  to  be 
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;  38.       EFFICIENCY    CURVES    OF    TRANSFORMERS    AT 
DIFFERENT    LOADS. 

perfectly  insulated  from  each  other.  The  oxide  on 
the  ;sheets  is  usually  sufficient  to  insulate  them,  and, 
in  Addition  they  are  often  japanned,  increasing  the 
insulation. 

Hj'-steresis  loss  is  the  power  in  watts  lost  due  to  the 
presence  of  hysteresis.  It  is  sometimes  called  iron 
loss".  The  latter,  however,  g-enerally"  includes  eddy- 
current  loss.  The  formula  used  in  calculating  hys- 
teresis loss  is  derived,  according  to  Steinmetz's  law, 
which  is  that  the  watts  lost  vary  directly  as  the 
1.6  power  of  B  (maximum  flux  density).  The  for- 
mula for  hysteresis  loss  is 

VfK'B'-'> 

W„  = 

10' 
in  which 

V  :=  volume  iron  in  cuhic  centimeters, 
f  :=  frequency, 
K'  rr:  constant  ( .002  to  .003), 
B  ^  flux  density. 
Both  the   wave-form   and   the  temperature   influence 
the  core  loss  of  a  transformer,  and  when  very  exact 
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loss  in  watts  may  be  expressed  by  the  equation : 
Wt=:C"R4^  Ci"Ri,  in  which  C  is  the  current  in  pri- 
mary, 

R  =:  resistance  in  primary, 

Ci  =  current  in  secondary, 

Ri  ^  resistance  in  secondary. 
While  the  core  loss  is  practically  constant,  the  OR 
loss  varies  as  the  square  of  the  load. 
Efficiency. 
It  has  been  stated  that  wave-form  influences  hys- 
teresis   loss;     therefore    the    efficiency   will    depend 
upon    wave-form.     Transformer   calculations    are   all 
based  upon  the  sine  wave,  however,  unless  otherwise 
specified.     The  test  for  efficiency  should  be  made  with 
a  non-inductive  load,  unless  specific  conditions  make 
it  otherwise.     The  efficiency  of  a  transformer  is  the 
ratio  of  the  output  of  power  to  the  net  input,  or  it_  is 
output  in  watts 


s 


FIG.    39-       TRANSFORMER    ON    SINGLE-PHASE   SYSTEM. 

calculations  are  to  be  made,  these  must  be  considered. 
A  rise  of  40°  C.  in  the  temperature  will  decrease  the 
core  loss  between  five  per  cent,  and  10  per  cent.  A 
peaked  wave-form  will  give  less  core  loss  than  a 
sinusoid,  or  flat  top.  In  consequence  of  this,  it  has 
been  found  that  when  transformers  which  are  op- 
erated from  alternators  giving  a  peaked  electro- 
motive-force wave  are  tested  by  a  sinusoidal  current 
the  core  loss  is  considerably  higher. 

When   a   transformer  has   its   secondary   open   the 
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FIG.    40.       TRANSFORMER  SECONDARIES    IN    SERIES. 

C"R  loss  (or  copper  loss)  is  due  to  the  exciting  cur- 
rent of  the  primary  only,  and  hence  is  quite  small. 
When  the  secondary  is  loaded  normally,   the  copper 


input  in '  watts  -|-  losses. 
Expressing  the  efficiency  algebraically : 
E'A 


^      EA  +  We +Wi, -l-W, 
With  transformers  which  are  artificially  cooled,  as 
5   the  case   with   large  transformers,  the  power  e.K- 
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FIG.    41. 


TRANSFORMER    SECONDARIES   CONNECTED    IN 
PARALLEL 


pended  in  cooling  must  be  included  in  the  denomi- 
nator. Since  the  losses  are  changed  by  the  tempera- 
lure,  the  efficiency  is  also  changed;  therefore  a  defi- 
nite temperature  must  be  specified  in  connection  with 
the  efficiency. 

The  ratio  of  the  energy  output  to  the  energy  input 
during  a  run  of  24  hours  is  known  as  the  "all-day 
efficiency."  Under  average  conditions,  .a  transformer 
will  be  fully  loaded  for  about  five  hours,  and  will 
have  no  load  for  19  hours  out  of  the  24.  A  trans- 
former designed  to  be  loaded  but  a  short  lime  should 
have  a  comparatively  small  amount  of  iron,  and  a 
rather  large  amount  of  copper.  This  will  reduce  the 
iron  loss  during  a  24-hour  run,  and  will,  of  course, 
increase  ihe  copper  loss.     The  latter,  however,  only 
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FIG.    42. 


TRANSFORMERS   ON    TWO-PHASE    CIRCUIT.   SECON- 
DARIES  IN    SERIES. 


the  secondaries  are  connected  in  series,  as  in  Fig. 
40,  a  three-wire  system  is  the  result.  It  is  assumed 
that  the  ratio  of  transformation  is  one  to  10,  the 
primary  being  1,000  volts.  For  simplicity,  this  ratio 
will  be  followed  throughout  the  remaining  descrip- 
tion. When  the  same  voltage  and  twice  the  current 
is  desired,  the  secondaries  may  be  connected  in  paral- 
lel, as  in  Fig.  41. 

In  Fig.  42  a  two-phase  system  is  shown  having  the 
secondaries  of  the  respective  transformers  connected 
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lasts    during   the   short   period    in   which   the   trans- 
former has  a  full  load. 

Curves  giving  the  efliciency  at  different  loads,  of 
two  standard  transformers  are  shov.ui  in  Fig.  38. 
The  efficiency  of  the  300-kilowatt  transformer  is  con- 
siderably higher  than  one  of  four  kilowatts,  as  would 
naturally  be  supposed.  In  very  large  transformers 
the  efficiency  is  over  98  per  cent,  at  full  load,  and 
closely  approaches  that  figure  at  less  than  half  load. 
Methods  of  Connecting  Transformers. 

The  way  in  which  transformers  are  to  be  con- 
nected depends  upon  the  conditions  under  which  they 
are  to  operate.  The  chief  methods  used  will  now  be 
described,  and  those  which  seem  the  most  im-portant 
will  be  explained  more  in  detail.  The  simplest 
method  is  shown  in  Fig.  39,  which  is  a  transformer 
on  a  single-phase  system.  A  number  of  similar 
transformers  may  be  paralleled  on  the  line,  and  may 
have  their  secondaries  independent  or  otherwise     If 
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FIG.    43.       SCOTT    SYSTEM    OF    TRANSFORMATION. 

in  series.  In  this  case  the  voltage  between  the  out- 
side wires  is  not  twice  the  voltage  on  either  leg,  but 
is  V2  E,  since  the  two  voltages  are  added  at  90*  from 
each  other.  A  system  devised  by  Mr.  Scott  for 
transforming  two-phase  four-wire  to  three-phase 
three-wire  is  shown  in  Fig.  43.  The  diagram  43a 
will  help  to  make  the  voltage  relations  clear.  The 
secondary  of  transformer  (S)  is  tapped  at  its  center 
by  the  wire  (W).  This  secondary  will  equal  CAB) 
in  the  triangle.  At  90°  from  (S)  the  secondary  of 
transformer  (S')  is  connected.  Its  direction  and 
magnitude  will  therefore  be  measured  by  th.e  line 
(CO).  Joining  the  ends  will  result  in  an  equilateral 
triangle,  forming  a  three-phase  system  with  its  pres- 
sures 60°  apart. 

The   most   common   method   of   connecting   trans- 
formers   on    a    three-phase   three-wire   system    is    in 
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FIG.   44.       TRANSFORMERS    IN    DELTA    ON    THREE-PHASK 
SYSTEM. 

delta,  as  shown  in  Fig.  44.  This  arrangement  is 
most  advantageous  when  continuous  operation  is  de- 
manded, for  one  of  the  transformers  may  break  down, 
or  be  cut  out,  and  the  remaining  two  will  carry  the 
load.  Under  such  circumstances  they  will  each  be 
overloaded  an  amount  equal  to  the  difference  betwetn 
one-half  and  one-third  full  load,  which  is  16%  per 
cent,  overload.  Two  of  them  could  be  cut  out,  and 
the  remaining  one  operate  the  circuit  of  its  own  phase. 
Transformers  are  shown  in  Fig.  45,  which  are 
Y-connected.  With  this  arrangement  a  breakdown 
of  one  transformer  would  result  in  disabling  one 
line,  and  a  lowering  of  the  pressure  between  the  other 
two,  thus  impairing  the  whole  system.  There  is  one 
great  advantage  in  this  method,  and  that  is.  that 
transformers  for  a  given  capacity  need  not  contain 
as  much  copper  for  the  same  line  voltage  as  when 
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FIG.    45. 


TRANSFORMERS    ON    THREE-PHASE    SYSTEM, 
Y-CONNECTED. 


■■delta"-connected,   -.ince  the  windings  need  be  made 
for  only  57.7  per  cent,  of  the  line  voltage. 

It  would  be  interesting  to  take  up  many  other 
arrangements  which  apply  to  special  cases,  but  since 
space  is  limited,  they  cannot  be  taken  up  here.  The 
diagrams  given  cover  most  of  Ihe  cases  which  arise 
in  practice,  and  any  further  study  in  this  direction 
must  necessarily  be  pursued  through  a  textbook  which 
completely  covers  the  subject. 

[To  he  con  I  ill  lied.] 
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Southwestern  Gas  and  Electrical  Asso- 
ciation. 

The  members  of  the  Southwestern  Electrical  As- 
sociation and  the  Southwestern  Gas,  Electric  and 
Street  Railway  Association  met  in  Dallas,  Texas,  on 
April  25th  in  annual  meeting.  The  most  important 
transaction  was  the  consolidation  of  the  two  organ- 
izations and  the  forming  of  the  Southwestern  Elec- 
trical and  Gas  Association,  embodying  both  socie- 
ties and  embracing  the  entire  Southwest.  The  asso- 
ciations met  separately  for  their  first  session  and 
transacted  routine  business,  after  which  the  organ- 
izations joined  forces  for  the  discussion  of  an 
excellent  list  of  papers  and  the  enjoyment  of  at- 
tractive  social   features. 

The  Southwestern  Gas,  Electric  and  Street  Rail- 
way Association  was  called  to  order  in  the  rooms 
of  the  Dallas  Commercial  Club  at  11  o'clock  on  the 
morning  of  April  25th  by  President  A.  E.  Judge  of 
Tyler.  Routine  business  was  transacted,  followed 
by  the  president's  address,  which  was  well  received. 
A  committee  was  then  appointed  to  confer  with  a 
similar  committee  from  the  sister  organization  rela- 
tive to  consolidation.  A  committee  to  draft  reso-  ' 
lutions  on  the  death  of  President  E.  H.  Jenkins  of 
San  Antonio  and  one  on  finance  was  appointed.  Let- 
ters were  read  from  the  Western  Gas  Association 
inviting  the  members  to  be  present  at  the  meeting 
of  the  National  body  at  St.  Louis  in  June.  A  me- 
morial address  in  honor  of  the  late  Joseph  B.  Crock- 
ett, president  of  the  Pacific  Coast  Gas  Association, 
was  read. 

President  J.  W.  McLendon  of  Fayetteville,  Ark., 
called  to  order  the  session  of  the  Southwestern  Elec- 
trical Association,  which  transacted  only  routine 
business.  The  committee  on  consolidation  was  ap- 
pointed, and  it  was  announced  that  the  committees 
would  confer  and  turn  in  a  formal  report  toward 
the  end  of  the  meeting.  The  members  of  both  or- 
ganizations then  joined. 

At  two  o'clock  the  joint  session  was  opened  and 
A.  E.  Judge  was  made  chairman.  Addresses  of 
welcome  were  delivered  by  Hon.  Bryan  T.  Barry, 
mayor  of  the  city,  and  by  Captain  D.  E.  Grove, 
president  of  the  Commercial  Club.  Replies  were 
made  by  Mr.  Judge  and  J.  L.  Ellis.  The  first  paper 
presented  was  by  H.  H.  Scott  of  the  San  Antonio 
Gas  and  Electric  Company.  His  paper  was  on  "Me- 
ters and  Methods  of  Selection,"  and  he  showed  that 
in  choosing  meters  many  more  points  are  to  be 
considered  than  the  item  of  first  cost.  Accuracy, 
losses  in  meters,  maintenance,  ease  of  installation  and 
testing,  and  cost  arc  five  important  points  to  be 
considered.  Mr.  Scott  said  that  through  the  demands 
of  customers,  manufacturers  are  striving  for  the 
elimination  of  constants,  the  decrease  in  size  and 
weight  of  metQT.  decrease  in  weight  of  moving  parts 
and  genera!  mechanical  improvements.  Of  late  there 
has  arisen  a  demand  that  meters  register  directly 
in  kilowatt-hours,  thus  doing -away  with  the  watt- 
hour  and  eliminating  a  factor  for  error.  Accuracy 
from  a  very  light  load  to  a  considerable  overload 
should  be  the  first  point  considered,  and  meters 
should  be  provided  with  an  easy  adjustment  for  such 
loads;  also  an  adjustment  for  creeping  is  essential. 
Care  should  be  taken,  said  Mr.  Scott,  in  the  selec- 
tion of  the  permanent  magnets,  as  past  experience 
has  shown  that  many  troubles  in  old-type  meters 
are  due  to  aging  of  the  magnets.  The  accuracy  of 
meters  within  the  regulation  of  each  station  is  a  fac- 
tor that  also  deserves  consideration.  A  meter  show- 
ing the  least  shunt  loss  and  lowest  drop  across  the 
scries  coil  is  the  most  favorable.  The  maxinuim 
capacity  of  a  meter  depends  to  a  large  extent  upon 
its  ability  to  dissipate  heat,  and  the  resistance  of  the 
.series  coil  should  therefore  be  made  as  low  as  pos- 
sible, and  a  meter  easily  installed  and  tested  pre- 
sents an  advantage.  The  questions  of  accuracy  and 
losses  far  outweigh  the  element  of  first  cost. 

"Economies  of  the  Meter"  was  the  subject  of  a 
paper  presented  by  Superintendent  J.  R.  Cox  of 
the  Brush  Electric  Light  and  Pow^r  Company  of 
Galveston,  Texas.  In  the  discussion  which  followed 
Mr.  Cox's  paper  it  was  mentioned  that  the  consid- 
erable loss  which  is  often  due  to  the  meter  bearings, 
the  jewels  of  which  roughen  and  crack,  greatly  im- 
pairing the  accuracy  throughout  the  range,  and  es- 
pecially on  small  loads,  is  due  largely  to  vibration 
and  atmospheric  conditions  peculiar  to  Galveston, 
New  Orleans  and  one  or  two  other  cities. 

L.  M.  Levison,  superintendent  of  the  Shreveport 
Traction  Company  of  Shreveport,  La.,  read  a  paper 
on  "Motor  Service  and  Sale  of  Power  by  Street 
Railways."  He  went  into  considerable  detail  regard- 
ing the  development  of  the  motor  service  in  con- 
nection with  railway  work  of  his  company,  starting 
with  three  or  four  motors  for  ceiling  fans  of  500 
volts,  and  growing  to  a  large  and  remunerative 
motor  business.  Mr.  Levison  offered  to  send,  upon 
request,  to  members  of  the  association  and  others 
interested,  his  schedule  of  rates,  sizes  of  motors  in 
operation,  kinds  of  motors  and  fans  used,  blank 
contracts  and  any  other  information  at  hand. 

A  technical  paper  on  the  "Operation  of  Single- 
phase  Motors,  from  the  Central-station  Standpoint" 
was  presented  by  J.  R.  CulHnane,  secretary  of  the 
Denison  Light  and  Power  Company. 

The  second  day's  session  was  opened  in  the  Com- 
mercial Club  rooms  at  10:30  a.  m.  The  programme 
included  the  following  papers:  "Advantages  of 
Combination  of  Gas  and  Electric  Plants."  by  R.  R. 
Stitchtcr,  superintendent  construction  Cleburne  Gas 
and  Electric  Compan3%  Cleburne:  "Combination  of 
Public   Utilities   in    Small    Cities,"   by   E.   L.   Wells, 


Jr.,  manager  Arkansas  and  Texas  Ice  and  Coal 
Company,  Marshall;  "Benefits  and  Evils  of  Tele- 
phone Competition,"  by  J.  E.  Farnsworth,  general 
manager  Southwestern  'J>legraph  and  Telephone 
Company,  Dallas.  Profitable  discussion  followed  the 
reading  of  each  paper. 

The  principal  interest  in  the  last  day's  session 
centered  dn  the  discussion  of  papers  on  telephone 
matters.  "Telephone  Competition"  was  the  subject 
and  when  the  matter  of  Independent  companies  was 
brought  up  a  lively  discussion  was  participated  in 
by  W.  J.  Maroney.  J.  E.  Farnsworth  and  others. 

The  joint  committee  on  consolidation  then  made 
its  report  and  its  recommendation  to  unify  the  two 
organizations  under  the  name  of  the  Southwestern 
Electrical  and  Gas  Association  was  adopted.  Deni- 
son, Texas,   was  named  as   the  next  meeting  place. 

The  officers  selected  for  the  new^  organization  are 
as  follows: 

President — J.    F.    Strickland,  Waxahachie. 

Treasurer — A.    E.   Judge,    Tyler. 

Secretarj' — F.   E.  Scovill.  Austin. 

The  social  part  of  the  meeting  was  especially  suc- 
cessful. It  consisted  of  trolley  rides,  smokers  and 
a  vaudeville  performance  at  Hadley  Park.  A  feature 
was  the  initiation  on  Tuesday  night  of  40  members 
mto  the  order  of  the  "Sons  of  Jove."  This  organiza- 
tion is  composed  of  men  over  21  years  of  age.  They 
must  be  persons  engaged  in  some  branch  of  the  elec- 
trical business  or  its  allied  industries,  including  light, 
power  and  heat,  or  who  may  be  engaged  in  the  study 
or  teaching  of  the  electrical  science,  including  savants, 
pliilosophers,  scientists,  inventors,  journalists,  rail- 
road  men.   all    under  certain   limitations. 

It  was  the  unanimous  sentiment  of  the  members 
that  the  convention  just  closed  was  the  most  profit- 
able and  enjoyable  one  ever  held  by  either  of  the 
old  organizations. 


surrounding  obstacles  still  remain,  but  the  machinery 
and  conducting  Wires  are  gone.  Some  40  feet  of 
the  large  pole  ties  splintered  on  the  ground,  the 
result  of  a  stroke  of  lightning  during  the  recent 
thunderstorms. 

At  the  office  of  J.  W.  Thorne,  manager  of  Mont- 
gomery Ward  &  Co.,  it  was  stated  that  soon  after 
the  preliminary  tests  had  been  made  of  the  De  For- 
est plant  in  the  tower  of  the  Montgomery  Ward 
Building  (see  Western  Electrician  of  September  19, 
1903),  the  station  was  abandoned  in  an  incomplete 
condition. 


Street  Lighting  by  Nernst  Lamps  in 
Berwyn,  1)1. 

One  of  the  problems  which  has  hardly  received  the 
attention  which  it  deserves  is  the  street  lighting  of 
small  towns.  It  is  not  necessary  to  travel  very  far 
among  the  villages  ;ind  smaller  cities  of  the  country 


Space-telegraph  Experience  in  Chicago. 

Chicago  has  had  a  discouraging  experience  in 
the  matter  of  practical  commercial  space  telegraphy. 
Readers  of  the  Western  Electrician  will  recall  that 
last  year  two  stations  were  equipped  with  space- 
telegraph  apparatus  in  Chicago,  both  to  form  part 
of  a  system  embodying  the  principal  points  on  the 
Great  Lakes  and  to  afford  a  means  of  communication 
with  boats  en  voyage.  The  Marconi  Wireless  Tele- 
graph Company  of  America  constructed  the  larger 
and  more  elaborate  plant  of  the  two  and  at  the  same 
time  built  a  similar  one  in  Milwaukee.  The  De  For- 
est Company  installed  its  apparatus  in  the  tower  of 
the  Montgomery  Ward  Building,  and  from  here  ap- 
parently established  satisfactory  communication  with 
boats  equipped  with  De  Forest  apparatus  at  various 
points  on  Lake  Michigan^ 

Both  these  plants  have  been  dismantled.  The  Mar- 
coni  plant   in    Chicago,   located   at  the   foot  of  Oak 


FIG.     I.       STREET    LIGHTING    BY    NERNST    LAMPS    IN 
BERWYN,   ILL. — POWER     PLANT. 

before  having  this  fact  impressed  upon  the  mind. 
The  incandescent  lamp,  unsatisfactory  as  it  is  for 
street-lighting  purposes,  will  be  found  in  many  small 
towns  of  from  1,000  to  3,000  inhabitants.  Where 
arc  systems  arc  installed  they  are  often  of  obsolete 
type  and  maintained  in  such  a  manner  as  to  give 
dubious  satisfaction.  With  the  development  of  the 
Nernst  lamp  an  alternative  is  presented  to  those 
towns  which  find   it   impracticable  to  install   a  thor- 


FIG.    2.       PLAT    OF    BERWYN, 


Street  overlooking  the  lake,  was  illustrated,  and  its 
working  described,  in  the  Western  Electrician  of 
June  13,  1903.  An  experienced  attendant  was  put 
in  charge,  the  apparatus  was  set  in  motion,  and  to 
all  appearances  messages  were  successfully  exchanged 
daily  between  Chicago  and  Milwaukee,  a  distance 
of  81  miles.  A  visit  to  the  plant  last  week,  however, 
revealed  the  fact  that  the  place  had  been  closed. 
On  further  inquiry  it  was  learned  that  the  Chicago 
manager  of  the  company.  Mr.  H.  W.  Beauclerk,  had 
removed  to  New  York,  and  the  apparatus  was  re- 
ported to  be  for  sale.  The  building  and  part  of  the 
huge    mast    which    elevated    the    antenna    above    all 


SHOWING   DISTRIBUTION    OF   NERNST   LAMPS   FOR    STREET   LIGHTING. 

oughly  up-to-date  arc  system  and  at  the  same  tmie 
are  not  inclined  to  use  the  insufficient  Incandescent 
system. 

Berwyn,  111.,  a  suburb  of  Chicago,  with  a  popula- 
tion of  about  3,000,  relies  upon  a  Nernst-lamp  sy.stem 
of  street  lighting  which  gives  satisfaction  to  its  citi- 
zens and  is  economical  in  operation,  so  far  as  results 
are  now  available.  A  description  of  the  installation 
will  be  of  interest. 

Power  is  developed  at  a  new  alternating-current 
plant  built  in  connection  with  the  city  waterworks,  at 
the  extreme  north  edge  of  town,  an  interior  view  of 
which  is  showMi  in  Fig.  i.     The  distribution  is  shown 
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in  the  map,  Fig.  2.  The  generator  pressure  is  2,300 
vohs  and  is  transmitted  at  this  pressure  to  three 
transformers  on  a  bus-line  running  a  little  to  one 
side  of  the  center,  of  the  city,  along  the  Chicago, 
Burlington  and  Quinc}'  railroad  tracks,  as  shown 
by  the  map.  The  bus-line  is  divided  into  three  sec- 
lions,  each  fed  by  a  transformer,  the  pressure  being 
reduced  to  230  volts  for  distribution  to  the  lamps. 
As  indicated  in  Fig.  2,  these  transformers  were  origi- 
nally of  10,  10  and  7^/^-kilowatt  capacity,  respectively, 
but  recently  the  middle  transformer  has  been  replaced 
by  one  of  12  kilowatts. 

From  the  bus-lines  the  current  is  carried  along 
each  north  and  south  street  to  its  extremity,  in  this 
way  securing  a  minimum  drop  and  at  the  same  time 
a  system  of  great  fle.\ibilit>\  It  is  said  that  there  is 
not  over  three  volts  drop  in  pressure  to  the  last  lamp. 

The  lamps  are  indicated  on  the  map  by  a  dot  and 
circle,  and  in  all  there  are  250  now  in  place-.  They 
are  of  the  single-glower  type,  operating  at  230  volts 
and  at  that  pressure  give  about  60  candlcpower  each. 
They  are  mounted  on  alternate  poles  of  the  line  and 
are  carried  by  specially  designed  arms,  as  shown  in 
Figs.  3  and  4.  These  arms  are  of  conduit  tubing 
and  contain  the  feed  wires.  The  one  shown  in  Fig. 
3  is  used  in  the  middle  of  blocks  and  is  not  as  long 
as  the  one  pictured  in   Fig.  4,  which  is  mounted  on 
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Being  a  municipal  plant,  the  City  Hall  is  lighted 
from  the  system.  No  light  is  sold  to  private  con-  , 
sumers.  On  the  whole  this  system  is  an  interesting 
one,  the  more  so  from  the  fact  that  Berwyn 
relies  entirely  on  the  Nernst  lamps  for  its  street 
illumination.  Charles  W.  Carman,  consulting  engi- 
neer of  Chicago,  had  cbargc  of  the  design  and  in- 
stallation   of    the   plant. 


Ohio    Interurban     Railway    Association. 

Considerable  progress  was  made  in  tlie  plans  for 
issuing  an  interchangeable  coupon  book  at  the  meet- 
ing of  the  Ohio  Interurban  Railway  Association, 
held  at  the  Hollenden  Hotel,  Cleveland,  on  April 
28th.  The  original  plan  of  the  transportation  com- 
mittee was  discussed,  and  another  system,  more  com- 
plicated, but  perhaps  more  perfect  in  detail  also,  was 
presented.  This  plan  is  to  follow  the  steam  roads 
in  the  form  of  agreement  between  the  purchasers  of 
'.he  books  and  the  roads  and  also  the  agreement 
between  roads.  A  coupon  bureau  as  an  auxiliary 
branch  in  charge  of  the  secretary  of  the  association 
is  suggested,  with  an  auditing  committee  to  look 
after  the  settlements  between  roads  on  the  amount  of 
mileage  each  sells  over  the  others.  The  coupon 
books,  as  suggested,  are  to  be  for  the  value  of  ?i2, 
must  be  signed  by  the  buyer  and  are  not  transferable. 


Fit;.  3. 


Laiiii)  Suspension  in  Middle  of  Block.  Fig.  4.     Lamp  Suspensiion  al  Street  Intersection. 

STREET    LIGHTING    BY    NERNST    LAMPS    IN    BERWYN,    ILL. 


light 


the  street  corners  and  hangs  so  as  to  cast  tht 
along  both  the  intersecting  streets. 
-  Each  lamp  is  protected  by  a  bell-shaped  hood,  in- 
side of  which  is  a  Benjamin  socket  into  which  the 
lamp  may  be  screwed  with  ease.  The  globes  used 
are  both  clear  and  opal,  it  being  desired  to  test 
the  two  for  street  lighting.  The  opal  globes  give  a 
more  diffused  light,  though  it  is  not  as  strong  as 
with   the  clear  glass. 

In  the  few  weeks  that  the  plant  has  been  running 
very  little  trouble  has  been  experienced  from  burn- 
outs. A  15-year-old  boy  supplied  with  one  of  the 
Nernst-lamp  repair  kits  easily  keeps  the  lamps  in 
good  order. 

The  power  equipment  presents  iio  unusual  features. 
The  generator  (see  Fig.  i)  is  a  6o-kilowatt  Fort 
Wayne,  eight-pole  alternator  running  at  900  revolu- 
tions a  minute.  Its  normal  voltage  at  full  load  is 
2,200  volts,  but  it  is  run  at  2,300  volts  to  suit  the 
purpose  of  the  system.  The  generator  is  driven  by 
a  belt  from  a  13  by  13-inch,  lOO-horsepower  engine 
built  by  the  New  York  Safety  Steam  Power  Com- 
pany, and  is  excited  by  a  small  two-kilowatt,  direct- 
current  generator,  shown  in  the  picture.  Small 
though  the  equipment  is,  it  is  asserted  that  the  power 
necessary  is  not  greatly  in  excess  of  one-third  of  the 
capacity  of  the  plant. 

Two  Nernst  lamps  are  mounted  in  the  engine  room 
on  the  ceiling,  a  small  25-light  transformer,  seen  on 
the  back  wall,  reducing  the  pressure  for  the  Nernst 
lamps  and  a  few  incandescents  used  about  the  sta- 
tion  and   pumping   plant. 

The  switchboard  is  of  neat  appearance,  as  seen  in 
the  picture,  and  contains  all  the  necessary  switching 
and  measuring  devices. 


The  coupons  are  to  be  of  the  value  of  five  cents 
each,  and  not  less  than  two  coupons  are  to  be  de- 
tached for  any  one  ride.  The  books  shall  be  sold 
at  $10  each  and  be  good  for  one  year.  Several 
members  Look  part  in  the  discussion,  and  some_ob- 
jections  were  advanced  against  both  plans.  Mem- 
bers were  not  asked  to  commit  their  roads  until  a 
thorough  understanding  of  the  matter  was  had.  In 
order  to  bring  it  before  the  directors  of  each  com- 
pany it  was  decided  to  send  a  copy  of  both  plans 
to  each  company,  with  return  postal,  asking  for  an 
e.xpression  as  to  which  is  deemed  desirable.  These 
answers  will  be  taken  up  at  the  next  meeting  and 
further  discussed. 

It  is  necessary  in  some  way  to  make  arrangements 
by  which  travelers  may  have  through  transportation 
in  making  long  trips.  Electric  roads  are  now  largely 
used  by  traveling  men  and  others  in  making  towns 
over  the  state,  and  '.here  is  a  demand  for  transporta- 
tion of  this  kind.  If  it  can  be  had  at  a  discount, 
without  the  necessity  of  making  a  deposit,  as  is 
required  by  the  steam  roads,  there  is  no  question 
that  a  great  increase  in  travel  will  result.  For  this 
reason  most  of  the  managers  are  anxious  that  the 
plan,  whatever  it  may  be,  shall  be  adopted  as  soon 
as    possible. 

Warren  S.  Bicknell,  chairman  of  the  legislative 
committee,  made  an  interesting  report  of  the  work 
that  had  been  done  in  the  short  time  after  appoint- 
nient.  The  committee  succeeded  in  defeating  a  num- 
ber of  petty  bills  that  would  have  caused  much 
annoyance  and  needless  expense,  such  as  placing 
radiators  in  vestibules,  building  stations  at  all  stop- 
ping places,  placing  lights  at  stopping  places,  and 
other  things  of  this  kind.  Among  the  impor- 
tant bills  the  committee  aided  in  passing  was 
one  which  will  provide  for  taxation  upon  the  same 
basis  as  steam  roads..  This  will  result  in  the 
valuation    of    power    houses    on    a    general    mileage 


basis  instead  of  realty.  Another  enables  electric 
Imes  to  consolidate  upon  the  same  terms  as  steam 
roads.  The  right  of  eminent  domain  in  cities,  that 
dangerous  curves  and  grades  mav  be  relieved,  is 
also  an  important  law,  as  well  as  that  giving  police 
powers  to  conductors  and  motormen. 

W.  H.  Abbott  of  the  Roberts  &  Abbott  Company 
read  an  instructive  paper  on  turbines  in  connection 
with  the  operation  of  power  plants.  He  described 
the  DeLaval,  Parsons  and  Curtis  turbines  and  showed 
the  advantages  of  each.  The  greatest  question  to 
be  settled  with  the  turbine  is  the  reduction  of  speed 
to  a  manageable  degree,  he  said,  and  this  has  been 
partially  accomplished  in  various  ways.  Mr.  Abbott 
said  that  the  turbine  is  more  economical  than  the 
steam  engine  and  occupies  less  space.  To  secure 
the  same  features  in  a  reciprocating  engine,  a  larger 
machine  must  be  used,  as  a  very  large  cylinder 
is  required  for  the  use  of  high  superheat.  Mr.  Ab- 
bott is  well  acquainted  with  turbines,  having  installed 
one  in  the  power  house  of  the  Cleveland  and  South- 
western at  Elyria.  Another  turbine  is  in  operation 
at  the  plant  of  the  Sherwin-Williams  Company  in 
Cleveland,  and  still  another  in  a  rubber  plant  at 
Akron.  The  address  was  accompanied  by  blackboard 
drawings,    illustrating    the    various    points. 

F.  J.  J.  Sloat  of  the  Cincinnati,  Dayton  and  To- 
ledo gave  a  highly  interesting  discussion  of  the 
charges  that  should  be  made  by  a  road  for  the  cars 
of  another  passing  over  its  line.  Mr.  Sloat  said 
that  some  basis  should  be  made  for  this  charge,  and 
he  thought  it  could  be  arrived  at  by  a  consideration 
of  the  horsepower  of  the  car,  the  mileage  of  track 
over  which  it  passes  and  the  rate  of  fare  required. 
So  far,  wherever  charges  have  been  made,  it  has 
been  done  at  random.  However,  it  has  been  largely 
complimentary  service  so  far.  But  roads  are  be- 
coming so  numerous  and  requests  are  so  frequent 
that  it  is  but  just  that  some  reasonable  charge  should 
be  made  at  all  times.  To  arrive  at  a  basis  upon 
which  the  figures  may  be  estimated  is  a  task  that 
must  be  solved.  This  paper  was  discussed  freely, 
but  it  will  require  seme  study  thoroughly  to  under- 
stand the  plan  suggested  by  Mr.   Sloat. 

On  invitation  of  the  Cleveland  and  Southwestern 
company  the  members  of  the  association  took  a  trol- 
ley ride  to  Elyria  :n  the  evening  to  visit  the  new 
power  house  of  tliat  road.  From  there  they  went 
to  Avon  Beach,  where  the  new  power  station  of  the 
Lake  Shore  is  located,  returning  to  Cleveland  late 
in  the  evening.  On  Friday  they  visited  the  plants 
of  the  Sherwin-Williams  Company,  the  National 
Carbon   Company  and  other  points  of  interest. 

The  next  meeting  will  be  held  at  the  Chittenden 
Hotel,  Columbus,  on  the  fourth  Thursday  in  May- 
Following  is  a  list  of  the  names  of  new  applicants 
for  membership: 

Thomas  F.  Clobesey,  Cincinnati,  representing  Stanley  Elec- 
tric Manufacturing  Company;  J.  A.  Rutherford,  New  Phila- 
delphia, 0.,  Tuscarawas  Traction  Company;  J.  O.  Wilson. 
Cleveland,  Cleveland  and  Southwestern  Traction  Company; 
A.  J.  Reynolds,  Cleveland.  National  Ticket  Company:  Daniel 
Royse,  Chicago,  Street  Railway  Review;  George  S.  Davis. 
Cleveland,  Street  Railway  Journal;  K.  R.  Larter,  Tippecanoe 
City,  O.;  F.  W.  Stewart,  Chicago,  Climax  Stock  Guard  Com- 
pany: A.  R.  Dittrick,  Cleveland,  Dittrick  and  Jordan  Elec- 
tric Company;  William  H.  Stafford.  Indianapolis,  Ind.,  Cen- 
tral Union  Telephone  Company;  W.  R-  McKown,  Green- 
field, Ind..  Indianapolis  and  Eastern  Railway  Company; 
Milton  C.  Stern,  Dayton,  Egry  Autographic  Register  Company; 
James  F.  Mahoney,  Cleveland,  H,  W.  Johns-Manville  Com- 
pany; E.  F.  Schnieder,  Cleveland,  Cleveland  and  South- 
western Traction  Company;  A.  E.  Akins,  Cleveland,  Cleve- 
land and  Southwestern  Traction  Company;  Frank  Hoffman. 
Cleveland,  James  V.  Howell  &  Co.;  L.  M.  Wolf,  Cleveland, 
Ohio  Central  Traction  Company;  Valentine  Winters,  Dayton, 
Dayton  and  Troy  Traction  Company;  Ambrose  Petry,  Day- 
ton, Ambrose  Petry  Company;  Clinton  E.  Palmer,  Middle- 
ton.  O.,  Cincinnati',  Dayton  and  Toledo  Traction  Company; 
William  Akins,  Galion,  Ohio  Central  Traction  Company;  J. 
A.  Eendure,  Lima,  O.,  Lima  Electric  Railway  and  Light 
Company;  Frederick  V.  Green.  Cleveland,  Westinghouse 
Traction  Rrake  Company;  John  McGeorge,  Cleveland,  Mc- 
George  &  Sons;  Francis  B.  Morgan,  Cleveland,  Eastern  Con- 
struction Company:  George  H.  Pomeroy,  Cleveland,  Cleve- 
land and  Sharon  Traction  Company;  O.  M.  Carter,  Cleve- 
land. Western  Electrician:  L.  C.  Thompson,  Cleveland,  Tay- 
lor Manufacturing  Company;  F.  W.  Coen,  Cleveland,  Lake 
Shore  Electric  Railway  Company;  S.  T.  Dodd.  Pittsfield. 
Mass.,  Stanley  Electric  Manufacturing  Company;  Edward  !NL 
Williams,  Cleveland,  Sherwin-Williams  Company;  George  B. 
Dusinberre,  Cleveland,  Westinghouse  Electric  and  Manufac- 
turing Company;  Warren  Bicknell.  Cleveland.  Lake  Shore 
Electric  Railway  Company:  F.  W.  Bliss,  Cleveland,  Buckeye 
Electric  Company;  W.  E.  Ludlow.  Cleveland,  Ludlow  Supply 
Company;  R.  H.  Mickey.  Cleveland.  National  Carbon  Com- 
pany: W.  S.  Hammond,  Jr..  Chicago.  Consolidated  Car 
Heating  Company;  Robert  K.  Fast.  Canton,  C,  Trolley  Sup- 
ply Company. 


Plans  for  New  York  Central  Power 
House. 

The  New  York  Central  Railroad  Company  has 
filed  plans  with  the  Bronx  Bureau  of  Buildings  for  a 
large  electric  power  house,  which  is  to  supply  current 
to  the  electric  locomotives  and  electric  niotor  cars 
of  the  new  electrical  equipment  to  be  used  on  its 
tracks  within  a  distance  of  34  miles  of  the  Grand 
Central  Station.  This  is  the  first  actual  construc- 
tion work  toward  the  changing  of  the  motive  power 
of  the  trains  that  run  through  the  tunnel  from  the 
Grand  Central  Station.  The  power  house  will  be 
located  on  the  south  side  of  One-hundred-and-fort>'- 
ninth  Street.  95  feet  from  Long  Island  Sound.  It 
will  be  a  three-stor}^  brick  structure,  being  236.6 
by  156.4  feet  in  size.  Thirty  electric  locomotives  have 
been  ordered  of  the  General  Electric  Compan3^  as 
previously  announced.  They  will  have  a  capacity 
of  2.500  horsepower  each  and  are  probably  the  largest 
ever  developed  for  steam  or  electric  work. 
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National  Electric  Light  Association  (annual  meeting), 
Hotel   Vendome,  Boston.   May  24th   to  26th. 

American  Societj'  of  Mechanical  Engineers  and  tUe  (Brit- 
ish) Institution  of  Mechanical  Engineers  (joint  meeting). 
Auditorium  Hotel,    Chicago.  May  31st  to  June  3d. 

Association  of  Railway  Telegraph   Superintendents    (annual 
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Bv  the  amalgamation  of  the  Southwestern  Gas, 
Electric  and  Street  Railway  Association  and  the 
Southwestern  Electrical  Association,  a  new  organi- 
zation, known  as  the  Southwestern  Electrical  and 
Gas  Association,  has  been  formed.  This  step  is  a 
sensible  one  and  should  result  in  a  strong  society. 
The  territory  tributary  to  the  association  is  very 
large,  embracing  Kansas,  Missouri,  Arkansas,  Ok- 
lahoma, Indian  Territory,  Louisiana,  Texas  and 
Mexico.  However,  Kansas  has  an  organization  of  its 
own,  and  the  principal  strength  of  the  association  will 
probably  be  in  Texas,  Louisiana,  Arkansas,  Okla- 
homa and  Indian  Territory,  although  Mexico  has 
had  several  representatives  at  conventions  of  the 
older  of  the  parent  associations,  and  will  continue,  it 
is  hoped,  to  send  delegates,  making  the  society  inter- 
national in  scope.  In  view  of  the  marked  develop- 
ment of  the  electrical  industries  in  Mexico  and  the 
Southwest  there  is  a  great  field  of  usefulness  ahead 
of  the  consolidated  organization,  which  should  have 
a  large  and  growing  membership  and  accomplish  a 
good  work.  The  convention  at  Dallas  last  week  was 
a  successful  one,  and  we  trust  that  the  future  career 
of  the  new  association  will  be  commensurate  with 
its  opportunities. 


Japan  continues  to  occupy  the  foremost  place 
among  foreign  buyers  of  American  electrical  ma- 
chinerj'-,  despite  the  war,  or  possibly  in  consequence 
of  it.  It  was  only  in  February  of  this  year  that  Japan 
reached  the  first  place  among  the  nations  importing 
electrical  machiner>*  from  the  L'^nited  States,  and 
in  March  it  again  headed  the  list,  and  with  a  larger 
amount,  the  figures  being  $119,856  out  of  a  total  of 
$510,707  in  Februar\-,  1904,  and  $201,617  out  of  a 
total  of  $595,073  in  ilarch,  1904.  In  other  words,  23 
per  cent,  of  all  our  exports  of  electrical  machinery 
went  to  Japan  in  the  first  month  of  the  war  and 
33  per  cent,  in  tlie  second.  These  figures  are  very 
interesting;  they  seem  to  show  that  the  war  has 
increased  the  demand  for  electrical  machinery,  which 
may  very  easily  be  the  case;  but  it  may  be,  too,  that 
ordinary  industrial  operations  happened  to  culmi- 
nate in  heavily  increased  imports  just  at  the  time 
of  the  beginning  of  the  war.  Whatever  the  reason, 
Japan  is  just  at  present  our  best  individual  customer 
for  electrical  machinery'.  But  if  all  British  posses- 
sions are  taken  together,  we  send  more  electrical 
machiner>'  to  tlie  various  portions  of  the  British 
Empire  .than  to  the  mikado's  realm.  In  March,  for 
instance,  our  exponts  of  such  products,  to  British 
possessions  amounted  in  value  to  $293,743.  It  is 
interesting  to  note  that  Japan  and  the  British  Em- 
pire together  took  $495,360  worth  of  the  $596,073  of 
exports  of  electrical  machinery  from  the  United 
States  in  the  month  of  March.  Perhaps  statistics 
such  as  these  may  explain  in  some  measure  .the 
friendly  feeling  that  exists  between  the  United  King- 
dom, Japan  and  the  United  States. 


The  annual  report  of  the  General  Electric  Com- 
pany, which,  somewhat  condensed,  is  given  in  this 
issue  of  the  Western  Electrician,  contains  many  facts 
of  interest  to  the  electrical  public.  Passing  over 
the  financial  statement,  which  shows  a  larger  out- 
put but  less  profit  than  last  year,  some  of  the  refer- 
ences to  industrial  and  technical  development  are 
worthy  of  special  attention.  One  of  these  'is  the 
statement  that  the  electrical  equipment  of  the  Man- 
hattan elevated  railroad  has  been  completed.  This 
road  frequently  carries  more  than  a  million  passen- 
gers a  day,  but  "not  a  single  passenger  in  the  ele- 
vated trains  has  met  with  a  fatal  accident  that  in  any 
way,  directly  or  indirectly,  could  be  attributed  to 
the  electrical  apparatus."  Following  the  experience 
of  Chicago,  this  was  to  be  expected,  but  the  fact 
is  worthy  of  emphasis  in  view  of  the  absurd  outcry 
of  the  New  York  daily  papers  against  the  "deadly 
third  rail." 

Long-distance  power  transmission  plants  are  stead- 
ily increasing  in  number.  Five  plants  are  now  under 
construction  by  the  General  Electric  Companj',  in 
which  the  voltage  of  transmission  is  60,000.  The 
generators  employed  have  now  reached  the  maximum 
capacity  of  10,000  horsepower,  and  transformers 
as  large  as  2,500  kilowatts  are  built.  Particular  refer- 
ence is  made  to  the  interesting  transmission  plant  at 
Guanajuato,  Mexico.  The  power  is  transmitted  at 
6o,cco  volts  over  a  line  loi  miles  long,  carried  on 
iron  towers  48  feet  high  and  440  feet  apart. 

During  the  year  covered  by  the  report  the  New 
York  Central  Railroad  Company  placed  an  order  for 
30  electric  locomotives  to  have  a  capacity  of  about 


2,500  horsepower  each.  These  will  be  the  most 
powerful  locomotives  ever  built,  either  steam  or 
electric.  It  is  believed  that  the  order  is  the  fore- 
runner of  many  others  to  be  placed  by  steam-railroad 
companies. 

The  Curtis  steam  turbine  has  been  successfully 
introduced,  and  a  line  of  turbo-generators  varying 
from  i^  to  7,500  horsepower  has  been  developed. 
About  35,coo  horsepower  of  steam  turbines  has  been 
installed  and  10  times  that  amount  has  been  sold. 

Brief  reference  is  made  to  the  development  of  the 
single-phase  alternating-current  motor  for  railroads, 
and  many  other  important  facts  and  statistical  state- 
ments are  given  in  this  interesting  report. 


W'HENEVER  a  mysterious  fire  occurs  the  daily  press 
is  too  apt  to  report,  without  any  knowledge  on  the 
subject,  that  the  fire  was  due  to  "crossed  wires"  or 
a  "short-circuit,"  or  was  "probably  of  electrical  ori- 
gin." Thus  electricit}'^  is  given  a  reputation  as  a 
fire  hazard  which  it  does  not  deserve.  Defective 
electrical  apparatus  does  occasionally  cause  fires, 
of  course;  but,  with  improved  methods  of  construc- 
tion and  inspection,  the  proportion  of  such  fires  to 
the  total  amount  of  electrical  installation  is  con- 
stantly growing  less.  The  underwriters — the  Na- 
tional Board  of  Fire  Undenvriters,  to  be  precise — 
are  greatly  interested  in  this  subject,  of  course,  and 
through  Mr.  William  H.  Merrill,  Jr.,  of  Chicago, 
they  issue  a  quarterly  fire  report  primarily  "to  de- 
monstrate practically  by  actual  illustration  specific 
dangers  that  lie  in  a  lax  enforcement  of  the  Na- 
tional Electrical  Code  of  Rules,  and  to  bring  about  a 
greater  unanimity  of  opinion  regarding  the  problems 
presented  by  electricity  considered  as  a  fire  hazard." 
From  the  language  quoted  it  will  be  seen  that  the 
report  is  prepared  without  the  slightest  intention  of 
being  lenient  to  electricity  in  the  matter  of  fires, 
but  rather  to  state  facts  as  they  exist.  It  will  be 
interesting,  therefore,  to  see  what  Mr.  Merrill  says 
about  the  number  of  and  loss  from  alleged  electrical 
fires  during  the  quarter  ended  April  11,  1904,  for 
which  the  report  has  just  been  received.  This  is  the 
language  of  the  report; 

Reports  of  135  electrical  fires,  losses  aggregating 
over  $420,000,  have  been  received  during  the  last 
quarter.  One  fire,  with  a  loss  of  over  $3,000,000,  has 
also  been  reported  as  probably  of  electrical  origin. 
Reports  have  been  received  of  iSi  fires,  losses  ag- 
gregating $2,280,000,  supposed  to  have  been  due  to 
electricity,  but  thev  are  not  included  in  this  report, 
as  the  causes  could  not  be  definitely  proved  as  elec- 
trical, principally  because  the  fires  destroyed  the  con- 
clusive evidjences  of  their  origins.  Fifty  fires,  losses 
aggregating  $535,425,  reported  as  due  to  electricity 
during  the  last  quarter,  have  upon  further  and  more 
reliable  investigation  been  found  to  have  been  due 
to  other  causes.  Of  these  a  $115,000  loss,  a  $30,000 
loss  and  a  $25,000  loss  were  caused  by  overheated 
stoves;  a  $200,000  loss  was  occasioned  by  an  over- 
heated furnace;  a  $20,000  loss  was  caused  by  a  de- 
fective chimney:  a  $17,000  loss  was  of  incendiary 
origin.  Other  fires  attributed  to  electricity  were 
found  to  have  been  caused  by  matches  and  cigar 
stubs  (seven  fires),  spontaneous  ignition,  hot  ashes, 
gas  from  unlighted  burner,  steam  pipe  in  contact 
with  wood,  etc. 

Thus  it  will  be  seen  that  impartial  investigation 
revealed  the  fact  that  during  this  quarter  a  consid- 
erably greater  loss  was  due  to  alleged  electrical  fires 
that  turned  out  not  to  be  electrical  at  all  than  to  the 
real  electrical  fires.  In  other  words,  the  real  causes 
of  alleged  electrical  fires  involving  a  loss  of  $955,000 
were  found.  Of  this  amount  $420,000,  or  44  per 
cent.,  is  to  be  attributed  to  fires  actually  of  electrical 
origin,  while  $535,000,  or  ^6  per  cent.,  was  due  to 
fires  reported  as  due  to  electricity  but  really  due  to 
other  causes.  This  statement  excludes  all  "prob- 
ably electrical"  fires  and  is  confined  to  fires  whose 
origins  have  been  ascertained.  There  is  no  reason 
to  doubt  that  the  proportion  would  hold  good 
throughout  if  the  "probable"  fires  could  be  traced. 
It  is  evident,  therefore,  that  newspaper  statements  in 
relation  to  electrically  caused  fires  may  be  discounted 
at  least  50  per  cent. 

A  further  interesting  subject  for  comparison  is  tiic 
proportion  of  loss  due  to  real  electrical  fires  to  the 
total  fire  loss.  The  total  fire  loss  of  the  United 
States  for  the  first  quarter  of  1904  is  estimated  by 
a  competent  authority  at  $75,000,000.  It  was  abnor- 
mally large,  owing  to  the  Baltimore  and  Rochester 
fires.  The  total  actual  electrical  fire  loss  shown  in_ 
Mr.  Merrill's  report  is  $420,000,  but  of  course  this 
is  not  complete.  In  ordinary  years  the  fire  loss  of 
the  country  is  about  $140,000,000,  and  of  this  it  is 
safe  to  say  that  less  than  three  per  cent,  is  to  be 
attributed  to  fires  of  electrical  origin. 
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Opening  of  the  Louisiana  Purchase 
Exposition. 

Ill  the  presence  of  the  greatest  throng  ever  assem- 
bled in  St.  Louis  the  Louisiana  Purchase  Exposi- 
tion was  formally  opened  by  President  Roosevelt 
early  in  the  afternoon  of  Saturday,  April  30tb. 
President  David  R.  Francis  stood  upon  a  platform 
at  the  base  of  the  Louisiana  Purchase  Monument, 
his  finger  resting  upon  a  gold  key  which  completed 
a  signaling  circuit  to  Washington.  A  thousand  miles 
away  the  president  of  the  United  States  stood  with 
liis  finger  upon  a  similar  key  which  was  to  close 
the  circuit  setting  into  motion  the  machinery  of  the 
exposition.  When  the  latter  key  was  pressed  Presi- 
dent Francis  was  seen  to  raise  his  hands  and  in  a 
loud  voice  cried : 

"Open  ye  gates.  Swing  wide  ye  portals.  Enter 
herein  ye  sons  of  men  and  behold  the  achievements 
of  your  race.  Learn  the  lessons  taught  and  gather 
from  it  inspiration  for  still  greater  achievements." 

Soon  the  great  fountains  burst  forth,  flags  were 
unfurled  and  amid  the  strains  of  the  "Star  Spangled 
Banner"  the  exposition  assumed  activity.  On  the 
opening  day  it  was  estimated  that  between  150,000 
and  200,000  people  were  present. 

In  Washington  elaborate  preparation  was  made  for 
the  event.  The  handsome  mahogany  table  which  sup- 
ported the  telegraph  instruments  was  located  in  the 
south  end  of  the  East  Room  in  the  White  House. 
On  it  rested  a  small  dais  covered  with  blue  and  gold 
plush,  to  the  top  of  which  was  attached  the  gold 
key  with  which  the  president  closed  the  circuit.  At 
the  table  arranging  the  preliminaries  of  the  event 
were  Major  Montgomery  and  W.  Smithers,  the  chief 
operator  of  the  White  Flouse.  A  bell  circuit  con- 
nected the  telegraph  table  with  a  signal  bell  on  tbe 
roof  of  the  White  House.  As  the  president  pressed 
the  key  Major  Montgomery  pressed  a  switch  he 
held  in  his  hand,  that  action  ringing  a  bell  on  the 
roof.  Instantly  a  private  of  the  United  States  Sig- 
nal Corps,  located  there,  dropped  a  flag,  thus  signal- 
ing the  battery  of  artillery  that  the  machinery  of 
the  fair  had  been  started.  The  salute  followed. 
Three  complete  circuits  from  Washington  to  St. 
Louis  terminated  at  the  table  in  the  White  House. 
One,  it  was  asserted,  released  the  mechanical  power 
at  the  exposition ;  one  was  for  the  interchange  of 
messages,  and  one  was  held  in  reserve  in  case  of 
failure  of  either  of  the  others. 

The  opening  day  at  the  exposition  was  fittingly 
ended  by  the  first  regular  illumination  of  the  grounds 
and  buildings  as  a  whole.  When  the  official  signal 
was  given  a  flood  of  white  light  suddenly  burst  forth 
from  the  thousands  of  electric  bnlbs  that  line  the 
tops  of  the  main  buildings,  and  the  colonnade  of  states 
surmounting  Festival  Hall.  The  main  portion  of  the 
grounds  took  on  even  more  of  a  festival  appearance 
than  by  daylight.  Twilight  is  the  signal  for  the  clos- 
ing of  the  main  exhibit  palaces,  and  until  11  o'clock 
visitors  enjoy  the  concessions,  the  lagoon  trips  on 
gondolas  and  launches,  the  music  from  the  various 
bands  and  promenades.  White  lights  will  be  used 
in  the  illumination  for  several  nights,  and  then  the 
colored  electric  lamps  will  be  tested. 

Electrical  Exhibitors. 

Following  is  the  list  of  electrical  exhibitors  at  the 
World's  Fair,  St.  Louis,  with  the  exception  of  the 
collective  exhibits  of  foreign  countries: 

Adams-Bagnall    Electric    Company Cleveland 

Aloe,   A.    S St.    Louis 

American   Carbon  and    Battery   Company St.    Louis 

American    Circular    Loom    Company Chelsea,    Mass. 

American    Electric    Fuse    Company Chicago 

American    Electrical    Heater    Company .Detroit 

American    Electrical    Novelty    and     Manufacturing    Com- 
pany      New    York 

American    School    of    Correspondence Chicago 

American  Telephone  and  Telegraph  Company Boston 

American    Watchman's   Time    Detector  Company ... -Cleveland 

Arnold,     Bion    J _ Chicago 

Association    of    Edison    Illuminating    Companies Chicago 

Armstrong,   Martin St.    Louis 

Atlanta   Utility  Works East  Point,  Ga. 

Automatic    Electric    Company Chicago 

Automatic  Fire  Alarm  Company New  York 

Baird     Manufacturing     Company Chicago 

Bajohr,    Carl St.    Loui? 

Bario    Vacuum    Company New    York 

Barlow,     M.     V Chicago 

Bashlin,  W.  M Warren.  Pa. 

Baumgart,    Mrs.    Alexandra New    York 

Benjamin    Electric    Manufacturing    Company Chicago 

Bristol    Company Waterburv.    Conn. 

Brownins   Company .Milwaukee 

Bryant  Electric    Company Bridgeport,  Conn. 

Bullock    Electric    Manufacturing    Company. Cincinnati 

Burdett-Rowntree     Manufacturing     Company Chicago 

Burnham- Williams    &    Company Philadelphia 

Camp  H.   B.,  Comoany Chicago 

Carbondale    Machine     Company Carbondale 

Carman    Projector    and    Specialtv    Company Chicago 

Cassidy  &-    Son   Manufacturing  Company New  York 

Central  Telephone   and  Electric   Comoany ....St.    Louis 

Clii'cago   Fuse  Wire   and    Manufacturing  Company.  ..  .Chicago 

riiicago  Roentgen   X-Ray  Laboratory Chicago 

Chicago    X-Ray    Comnanv Chica(70 

Clark,    James.    Jr.,     &■    Company Louisvillt^ 

Collins,    .'\.    Fri'derick Nei.v    York 

Colonial    Sign    Comnanv Akron.    Ohio 

("ommercial     Electric     Company Indianapolis 

Controller   Comoany   of  America St.    Louis 

Cooper  Hewitt  Electric  Company New  York 

Crocker-Wheelf-r    Comoany Ampere.    N.    J. 

Dayton    Autoelectric    Company New    York 

Dayton    Electrical    Manufacturing    Company.  .. -Dayton,    Ohio 


De  Forest  Wireless  Telegraph  Company New  York 

Delaney,  Patrick  B South  Orange,   N.  J. 

Dialt    Motor    Company Philadelphia 

Dicke    Tool   Company Downers'    Grove,    111. 

Dodd   &   Struthers Des  Moines,    Iowa 

Dresser,    S.    R Bradfotd,    Pa. 

Economical    Electric    Lamp    Company New    Vork 

l--dison,   Thomas  A Orange,    N.   J. 

F.lcctra  Water   Purifier  Company bt.    Louis 

J'lectric     Calculator     Company Chicago 

Electric    Contract    Company New    York 

Electric    Controller    and    Supply    Company Cleveland 

Electric    Railway     Equipment    Company Cincinnati 

ILlectric    Storage    Battery    Company Philadelphia 

Eureka   Tempered    Copper   Works North   East,    Pa. 

Faller    Automatic  Telephone    Exchange    Company..  New    Vork 

I'ederal    Electric    Comoany Chicago 

Field,    C.    J New    York 

Fort  Wavne  Electric  Works Fort  \\'ayne,  Ind. 

Gardner   Electric    Drill  and   Machinery    Company.  ..  Cleveland 

General    Electric    Company Schenectady,    N.    Y. 

C,ervais  Manufacturing  Company Edgewater,  N.  J. 

Gest,     G.     M Cincinnati 

(joldsborough,    W.    E Lafayette,    Ind. 

Gould    Coupler    Companv New    York 

Gould   Storage   Battery  Company Depew,  N.   Y. 

Gray    National    Telautograph    Company New    York 

Gray  Telephone  Pay  Station  Company Hartford,  Conn. 

Grothwell,    A San    Francisco,    Cal. 

ITall.     C.     F Chicago 

Ha  ward,    Robert    E Kansas   City,    Mo. 

Heinze    Electric    Company Lowell,    Mass. 

Kellesens,    Enke   &    V.    Ludvigsen Copenhagen,    Denmark 

Herrero,    v    Ruiz    F Albaccte,    Spain 

Hinton   &  Tarkington Hot   Springs,   Ark. 

ITnlmes.    Booth  &   Haydens    Company New    York 

Holophane    Glass    Company New    York 

Hunt.   C.  W West  New  Brighton,  N.   Y- 

Hutchison,    Miller    Reese New    York 

Hutchison  Acoustic    Company New  York 

Indiana    Novelty    Company Muncie,    Ind. 

International  Acheson  Graphite  Company.  .Niagara  Falls,  N.Y. 
Jackson  Electric  Drill  and  Supply  Company. ..  .Denver.  Colo. 

Jandus    Electric    Company Cleveland 

Knestner.    Charles,    &   Company Chicago 

Kellogg   Switchboard  and    Supply    Company Chicago 

Kester    Electrical    Manufacturing    Company Chicago 

Keystone     Electrical    Instrument     Company Philadelphia 

King.    H.    E Chicago 

Kny-Scheerer    Company New    York 

Kuscl,     D.     A.,    Telephone     and     Electric    Manufacturing      \ 

Company     St.    Louis 

Leclanche  Battery  Company New  York 

Lincoln     Electric    Company Cleveland 

Lionel   Manufacturing    Company New  York 

Locke    Insulator  Manufacturing   Company Victor.   N._  Y. 

McGraw    Publishing  Company New   York 

McRoy    Clay    Works Chicago 

]\Tarshall-Sanders    Companv     Boston 

Matthews,    W.    N.,  &   Brother St.   Louis 

Miller    Anchor    Company Norwatk,    O. 

Moloney    Electric    Comaany St.    Louis 

]\rvstic  Electric   Gas  Lighter   Company New  York 

National    Carbon    Company Cleveland 

National    Battery    Company New    York 

National    Cash    Register    Company Dayton,    Ohio 

National    Clock    Works St.    Louis 

National     Electric     Company Milwaukee 

Nernst    Lamp     Company Pittsburg 

Northern    Electrical  Manufacturing  Company.  .Madison,    Wis. 

Norton    Emery    Wheel    Company Worcesler.    Mass. 

.Mungesser    Electric    Battery    Company Cleveland 

Organ     Power    Company Hartford.    Conn. 

Pawling     &-    Harnischfeger Milwaukee 

Peerless    Electric    Company Warren,    Ohio 

Perkins    Electric    Switch    Manufacturing    Coimany 

Bridgeport.     Conn. 

Phelps     Company     Detroit 

Phillips,    Walter    P Bridgeport,    Conn. 

Pittsburg^  Blue   Print    Company Pittsburg 

Pneumatic   Signal  Company Rochester,  N.    Y. 

Postal    Telegraph-cable     Company St.     Louis 

Printing    Telegraph    News    Cojnpany. St.    Louis 

Prometheus    Electric    Company New    York 

Purdue    Research    Laboratory Lafayette.    Ind. 

Oueen    &    Company Philadelphia 

Reynolds    Electric    Flasher  Manufacturing   Company.  .Chicago 

Ro'bbins  and  Myers  Company Springfield.   Ohio 

I^oth    Brothers    &•    Comoany Chicago 

St.    Louis  Brass   Manufacturing  Company St.  Louis 

Safety  Insulated  Wire  and   Cable  Company New   York 

Sawyer-Man    Electric    Company New    York 

Scheidel,    W.,    &    Company Chicago 

Shearer,    M Akron,    Ohio 

Shedd  Electric  and  Manufacturing  Company New   York 

Standard    Underground   Cable    Company Pittsburr; 

Standard    Water    Purifying   Company Cleveland 

Sterling    Electric    Company .New    York 

Sterling  Electric  Motor  Comnany Davton.  Ohio 

Stilz,    William    F.,    &    Company Philadelphia 

Stratton,   S.  W Washintrton.  D.    C. 

Sumter  Telephone  Manufacturing  Company.  ., -Sumter.    S.  C. 

Telephone   Hygienic    Company Los  Angeles,    Cal. 

Thordarson,    C.    H Chicago 

Toerring,  C.    J..    Company Philadelphia 

Triumph     Electric     Company Cincinnati 

Underwriters'     Laboratories     Chicago 

United  States  Electric  Signal   Company .  .West  Newton,  Mas^. 

United  States  Incandescent  Lamp   Company St.   Louis 

van    Inwagcn,    J ■ Momence,    111, 

Van  Nort.  E.   C.,    Electric  Company .St.   Louis 

AVagner    Electric   Manufacturing   Company St.    Louis 

Wagner-  R.   V.,   &  Company Chicago 

Wa'ite    &    Bartlett : New   York 

Warren    Ball-bearing    Fixture    Company New    York 

Warren   Electric   and    Specialty   Company Warren,    Ohio 

Warren    Electric    Manufacturing    Comoanv- - .  Sanduskv,    Ohio 

Wasson,    B.    F.. Clinton.    111. 

A^'estern    Electric    Company .^ Chicago 

Wesco    Supply  Company St.   Louis 

Western    Electrician     Ch'cago 

Western   Union  Telegraph  Company St.   Louis 

Weston    Electrical   Instrument  Company Newark,   N.  J. 

Westinghouse  Electric  and  Manufacturing  Company.  Pittsburg 

Westinghouse  Traction   Brake   Company New  York 

Wheel   Tr'jinir    Brake    Shoe    Company Detroit 

Windsor    &    Kenfield    Publishing    Company Chicaeo 

Wireless    Railway    Company Philadelphia 

Wyckoff    Pipe    and    Creosoting    Company.  . ,  .Stamford,    Conn. 
Yetman,    Charles   E New   York 

In  the  above  list  New  York  has  37  exhibitors :  Chi- 
cago, ^2:  St.  Louis.  19;  Cleveland,  nine;  Philadel- 
ohia,  ei^ht ;  Boston,  four;  Cincinnati,  four;  Pittsburg. 
four:  Detroit,  three,  and  Milwaukee,  three.  The  total 
number  in  the  list  is  175. 


Electric    Freight   Transportation    in 
Chicago    Tunnels. 

Much  attention  continues  to  be  devoted  to  the  plans 
of  the  Illinois  Tunnel  Company,  which  has  a  fine 
network  of  concrete  tunnels  under  the  streets  of  the 
downtown  business  district  of  Chicago,  in  which  it 
is-  preparing  to  operate  a  narrow-gauge  electric-rail- 
way system  for  the  transportation  of  freight.  The 
project  v^Jas  quite  fully  described  in  an  illustrated 
article  in  the  Western  Electrician  of  February  13th 
last.  Since  then  the  work  of  preparation  has  been 
going  on,  and  many  railroad  men,  engineers  and 
others  have  visited  the  tunnels.  The  most  important 
recent  development  has  been  the  retaining  of  Mr. 
Bion  J.  Arnold,  president  of  the  American  Institute, 
of  Electrical  Engineers,  as  the  consulting  electrical 
and  mechanical  engineer  for  the  Illinois  Tunnel  Com- 
pany. Mr.  Arnold  is  one  of  the  most  prominent 
electric-railway  engineers  in  the  country,  and  he  is 
particularly  familiar  with  the  transportation  problem 
of  Chicago,  of  which  he  has  made  an  exhaustive' 
study,  embodying  the  results  of  his  research  in  a 
report  which  has  already  become  a  classic.  The  tun- 
nel freight-transportation  project  is  a  very  interesting 
one,  embodying  unique  questions  of  railway  opera- 
tion, signaling,  interlocking,  dispatching  and  the  use 
of  freight  elevators  connecting  the  tunnels  with 
buildings.  The  working  out  of  these  features  will 
doubtless  serve  as  precedents,  for  it  is  to  be  supposed 
that  other  cities  will  follow  Chicago's  example  if 
the  tunnel  scheme  proves  as  successful  as  it  promises 
to  be. 


American  and  British  Mechanical  Engi- 
neers  to    Meet    in   Joint  Conven- 
tion in  Chicago. 

The  American  Society  of  Mechanical  Engineers 
and  the  Institution  of  Mechanical  Engineers  of 
Great  Britain  will  meet  in  joint  convention  in  Chi- 
cago on  May  31st  to  June  3d.  inclusive.  The  head- 
quarters of  the  gathering  will  be  at  the  Auditorium 
Hotel,  and  it  is  expected  that  about  a  thousand 
persons  will  be  in  attendance,  The  morning  sessions 
will  be  held  in  the  old  dining  room  of  the  Audito- 
rium Hotel  and  the  evening  lectures  in  Music  Hall. 
Fine  Arts  Building.  The  anticipated  attendance  of 
members  of  the  English  society  is  about  250,  and 
many  of  these  gentlemen  will  be  accompanied  by 
their  wives.  Nearly  all  of  the  foreign  visitors  and 
many  of  the  Americans  expect  to  extend  their  trip 
to  include  the  St.  Louis  Exposition.  An  elaborate 
programme  of  papers  and  entertainment  features  has 
been  prepared.  The  chairmen  of  the  Chicago  com- 
mittees are  the  following-named  gentlemen:  Fi- 
nance. Louis  Mohr  of  John  Mohr  &  Sons;  enter- 
tainment and  excursions,  George  M.  Brill,  IT34 
Marquette  Building:  hotels  and  reception.  W.  L. 
Abbott  of  the  Chicago  Edison  Company;  printing, 
F.  W.  Lane  of  the  Railway  Age ;  transportation. 
W.  H.  V.  Rosing  of  the  Illinois  Central  Railroad : 
meetings.  Professor  P.  M.  Chamberlain  of  Lewis 
Institute.  The  gentlemen  named  constitute  the  ex- 
ecutive committee,  of  which  Robert  W.  Hunt  of  lui 
The  Rookery  is  chairman. 


Electrical   Transmission    Convention    in 
Chicago. 

A  meeting  of  engineers  and  others  interested  in 
electrical-transmission  problems  will  be  held  in 
Chicago,  probably  at  the  rooms  of  the  Western 
Society  of  Engineers,  early  in  June.  This  conven- 
tion, to  which  all  interested  in  the  subject  are 
invited,  is  under  the  direction  of  the  transmission 
committee  of  the  American  Institute  of  Electrical 
Engineers,  which  is  composed  of  Ralph  D.  Mcrshon. 
29  Broadway,  New  York  (chairman),  F.  O.  Blackwell 
of  Schenectady,  C.  C.  Chesney  of  Pittsfield,  Mass.. 
A.  M.  Hunt  of  San  Francisco  and  P.  M.  Lincoln  of 
Pittsburg.  It  is  an  outgrowth  of  the  work  of  secur- 
ing and  classif>^ing  data  of  high-voltage  transmission 
outlined  by  Mr.  Mershon's  committee,  the  first 
results  of  which  were  made  public  at  the  Niagara 
Falls  convention  of  the  Institute  last  year.  The 
Chicago  transmission  committee  consists  of  James 
Lyman,  Monadnock  Building  (chairman) .  P.  Junk- 
ersfeld  and  George  A.  Damon.  It  is  expected  that 
over  a  hundred  transmission  men  will  attend  the 
convention. 


A  corporation  to  be  called  the  Rochester  (N.  Y. ). 
Scottsville  and  Caledonia- Railroad  Company'  is  be- 
ing organized  with  a  capital  of  $250,000.  the  greater 
oart  of  which  is  already  guaranteed.  The  companv 
is  designing  to  build  and  operate  an  electric  line  to 
connect  the  towns  enumerated  in  its  title.  President 
Henry  C.  Bre\\'ster  has  a  large  real-estate  interest  at 
Scottsville.  Incidentally,  the  access  to  the  Caledoni;i 
fish  hatcheries  will  be  facilitated.  The  engineer  of 
the  corporation  is  Le  Grand  Brown. 


Jamestown,  N.  Y..  is  rapidly  becoming  the  center 
of  a  network  of  electric  railways.  The  Jamestown 
Railway  Company  operates  six  lines  within  the  cit>' 
and  connects  it  with  the  suburbs :  the  Chautauqua 
Traction  Company  has  under  construction  a  new 
line  extending  up  the  west  side  of  Chautauqua 
Lake  to  Chautauqua  and  Ma>wille :  the  Warren  and 
Jamestown  Railway  Company  is  now  building  a  lin<^ 
from  Jamestown  to  Warren,  Pa.,  and  another  trolley 
line  is  contemplated  from  Lakewood  to  Sugar  Gmvc 
Pa. 
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Annual  Report  of  the   General   Electric 
Company. 

Last  week  the  General  Electric  Company  issued  its 
twelfth  annual  report,  covering  its  business  for  the 
year  ended  January  31,  1904.  As  usual,  the  report 
consists  of  the  president's  summary  and  more  detailed 
reports  regarding  sales,  manufacturing  and  engineer- 
ing and  finances.  What  follows  is  taken  from  the 
report. 

President  C.  A.   Coffin  to  the  Stockholders. 

The  profits  of  your  company  for  the  last  year,  in- 
cluding a  profit  of  $i38.644.c6  upon  securities  sold 
and  $750,796.69  royalties,  dividends,  sundry  profits, 
etc.  (see  accompanying  statement  of  profit  and  loss 
account),  after  deducting  all  general  and  miscel- 
laneous expenses  and  allowances  for  depreciation, 
losses  and  writing  off  $553.773-Oi  from  patent  ac- 
count,   and    $2,027,841.52    from    factory    plants    and 

machinery,    were    $"'865,376.89 

Less  interest  on  debentures 76,007.15 


$7789.36974 
Less  net  debit  to  profit  and  loss  in  writing 
off  the  patents,  etc..  of  the  Stanley  Elec- 
tric Manufacturing  Company  and  other 
acquired  interests,  and  balance  due  on 
all  turbine  patents  acquired  by  the  com- 
pany, and  in  revaluing  stocks  and  bonds 
owned    $1,470,098.98 


$6,319.^7076 
The  amount  of  surplus  at  the  end  of  last 
fiscal  year  was 4,482,701.99 


$10,801,972.75 
Paid  in  dividends  during  the  year 3,508,284.00 


Surplus  January   31,    1904 $7,293,688.75 

The  profit  from  the  sale  of  securities   was  $835,- 
005.68  less  this  year  than  in  1903. 

The    disturbed    financial    and    other    unsatisfactory 
conditions  of  the  last  year  have  considerably  affected 


to  the  public.     There  is  not  a  recorded  instance  of 
a  passenger  being  killed  by  the  third  rail., 

Most  of  the  equipment  for  the  Interborough  Rapid 
Transit  Company,  New  York  city,  has  been  delivered, 
and  many  of  its  cars  have  been  operated  for  months 
on  the  lines  of  the  Manhattan  division. 

Stcam-raUroad  Equipments. — Considerable  progress 
has  been  made  during  the  year  in  this  important 
branch  of  our  business.  The  New  York  Central  Rail- 
road has  placed  large  orders  with  this  company  for 
electrical  apparatus  to  operate  its  trains  south  of 
Croton  (a  distance  of  34  miles  from  the  Grand  Cen- 
tral Station). 

The  officers  and  engineers  of  many  of  the  great 
railway  systems  are  watching  closely  the  progress 
of  electric  traction,  and  express  themselves  as  ready 
to  adopt  electricity  as  soon  as  its  economical  opera- 
tion has  been  demonstrated  by  the  installations  now 
in  progress. 

The  South  Side  and  Lake  Street  elevated  raihvays 
of  Chicago  and  the  Manhattan  Elevated  railway  of 
New  York  city  are  three  roads  which  originally 
operated  by  steam  and  have  since  adopted  electric 
traction.  The  South  Side  Elevated  and  the  Manhat- 
tan are  equipped,  respectively,  with  the  Sprague  and 
Sprague- General  Electric  multiple-unit  control  sys- 
tem, and  all  are  equipped  with  General  Electric  Com- 
pany's apparatus.  A  comparison  of  results  obtained 
with  steam  and  electricity  is  given  below: 

';{  Op.  Ex. 

Gross       Cieratiiig             Xet  to  Gross 

Year.                       Receipts.      Expends.        Earnings.  Receipts. 
South  Side  Elevated,  Chicago. 

Steam.    1895 ?       744. 167      S     573.704      $     230,46.1  69.1 

Electricity,    1S99      1,170,381           516,206           654,175  44.1 

L.\KE  Street  Elevated.  Chicago. 

Steam,    1895....         S17.305           290.000           227,298  56.1 

Electricity,    1899         697.513           331.553           365.960  47.5 

Manhattan    Elevated.    New    York. 

Sleain,    1901 9,416,888       5.253.230       4,163,658  St.S 

Electricity,    1903    12.208.33"       5.460,793       6,747.544  44-7 

The  figures  in  the  case  of  the  Manhattan  road 
are  made  more  interesting  by  the  fact  that  the  number 
of  passengers  carried  in  1903  was  246.587,022,  as 
against  190,045,741  in  190T,  while  it  will  be  noted 
that  the  operating  expenses  were  only  $207,564  more 


Organiaalioii. — There  have  been  no  important 
changes  in  the  sales  organization  during  the'  year. 
This  organization  is  distinguished  by  its  strong  feel- 
ing of  esprit  de  corps,  and  it  would  be  difficult  to 
find  a  more  loyal  and  hard-working  body  of  em- 
ployes. Great  credit  is  due  them  and  the  department 
managers  who  have  directed  their  operations  for  the 
excellent  result  of  last  year's  business. 

Manufactuking  and  Engineering   (Vice-president 
E.   W.   Rice,  Jr.). 

Maniifactwing. — Expenditures  aggregating  $2,500,- 
coo,  exclusive  of  the  cost  of  patterns,  special  tools, 
etc.,  have  been  made  during  the  year  for  real  estate, 
extensions  to  existing  buildings  and  the  erection  of 
new  ones,  and  for  additional  machinery. 

The  following  table  shows  approximately  the  floor 
space  and  the  number  of  employes  during  the  last 
six  years: 


'loor  Space. 

Employes. 

1,800,000 

8, 000 

2,000.000 

11,000 

2,300,000 

12,000 

2,500,000 

15.000 

3,000,000 

18,000 

3,700,000 

^7,D00 

IS99 

1900 

1901 - 

■902 

1903 ■ 

1904 

Our  factory  buildings  have  been  overcrowded  on 
account  of  the  rapid  increase  of  business.  Space  and 
facilities  are  now  about  normal  and  proportioned  for 
best  economy.  The  increases  under  way  are  intended 
to  give  us  some  surplus  capacity  in  anticipation  of 
further  increase  in  business. 

Sclu'iiccfady-JVorks. — The  balance  of  machine  shop 
of  117,000  square  feet,  mentioned  in  last  report,  was 
completed  and  the  building  occupied  by  July  ist.  The 
new  power  house  is  nearly  completed,  and  4,000 
horsepower  is  now  in  service.  The  storehouse  and 
transformer  building  of  176,000  square  feet  has  been 
completed.  A  machine  shop  of  237,000  square  feet 
for  the  manufacture  of  steam  turbines  was  started 
about  six  months  ago.  The  foundations  are  laid  and 
the  structural  ironwork  is  erected.  Many  other 
minor  extensions  and  additions  have  been  made  in 
different  parts  of  the  works. 

Lynn  Works. — The   buildings,    of     180,000    square 
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your  business,  and  the  percentage  of  profit  upon 
business  done  is  smaller  than  for  the  previous  year; 
the  increased  price  of  copper,  higher  priced  and  less 
effective  labor,  large  expenses  in  developing  steam 
turbines,  and  lower  selling  prices  liave  all  contributed 
to  this  result. 

Sales    (Vice-president    Eugene   Griffin). 
Soles  and  Orders. — The  total  sales   (amount  hilled 
to  customers)   during  the  last  year  were  $41,699,617. 
A    comparison    with    the    five    previous    years    is    as 
follows : 

Year  Ending  Amount 

January  31.  Billed. 

"899 $15,679,430 

■poo 22,379,463 

1901 28.783.275 

1902 3^.338,036 

1903 36.685,598 

'904 ' 4  [,699.617 

The  orders  received  during  the  last  year  include : 

Generators,  rotary  converters  and  steam  turbines, 
aggregate  capacity  about  900,000  horsepower. 

Railway  motors,  more  than  7,000,  aggregating  over 
3CO.ooo-horsepower  capacity. 

Transformers,  over  650,000-horsepower  capacity. 

Stationary  motors,  more  than  15,000.  aggregating 
over  200,000-horsepower  capacity.  (Stationary  mo- 
tors include  both  alternating  and  direct-current  mo- 
tors.) 

Arc  lamps,  more  than  75,000. 

Meters,   more   than    110,000. 

The  equipment  of  the  Manhattan  Elevated  road 
in  New  York  city  has  been  completed,  and  has  con- 
tinued to  operate  with  complete  success,  frequently 
carrying  more  than  1.000,000  passengers  per  day. 
This  road  has  now  been  operated  electrically  for 
about  one  year,  and  despite  the  early  unfamiliarity 
of  the  operating  men  with  electrical  apparatus,  and 
the  enormous  increase  in  traffic,  not  a  single  passen- 
ger in  the  elevated  trains  has  met  with  a  fatal  accident 
that  in  any  way,  directly  or  indirectly,  could  be  at- 
tributed to  the  electrical  apparatus.  This  record  is 
not  only  one  of  which  the  operating  department  may 
well  be  proud,  but  is  also  a  strong  testimonial  to 
the  reliability  of  the  electrical  apparatus.  It  is  worthy 
of  note  that  the  popular  apprehension  of  the  "deadly 
'third  rail"  is  without  foundation  as  regards  danger 
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in  1903  than  in  1901.  The  1903  figures  given  above 
are  for  the  year  ending  June  30.  1903.  The  results 
since  that  date  are  even  more  favorable  to  electric 
traction. 

Multiple-unit  Control. — The  Sprague-General  Elec- 
tric control  equipments  on  the  Manhattan  Elevated 
have  continued  to  give  satisfaction  to  its  officials 
and  engineers  and  by  prolonged  test  have  proved 
their  strength,  reliability  and  durability.  The  same 
is  true  of  the  Interborough  equipments  during  the 
time  they   have  been   in  operation. 

During  the  last  year  we  have  secured  the  order 
for  the  complete  equipment  of  the  elevated  road  in 
Boston,  with  the  Sprague-General  Electric  system, 
and  orders  for  the  same  type  of  multiple-unit  con- 
trol have  been  given  by  the  Yerkes  system  of  under- 
ground roads  in  London  to  the  British  Thomson- 
Houston  Company  and  by  the  Metropolitan  Under- 
ground in  Paris  to  the  French  Thomson-Houston 
Company.  The  Central  Underground  railway  of 
London  has  also  equipped  its  entire  system  with 
the   Sprague-General    Electric  control. 

lA  list  of  roads  using  Sprague-General  Electrjc 
control  gives  a  total  of  SZ  roads,  with  2,595  cars.] 

Raikicay  Motors. — Since  the  organization  of  the 
company  in  1892  we  have  .sold  92.557  railway  motors, 
having  a  total  capacity  of  3,426,537  horsepower. 
These  motors  are  in  operation  in  all  parts  of  the 
world. 

Poii-er-transmission  Plants. — One  of  the  important 
enterprises  completed  during  the  year  is  a  power- 
transmission  plant  at  Guanajuato.  Mexico.  The 
power  is  transmitted  at  a  continuous  nressure  of 
60,000  volts.  The  transmission  line  is  loi  miles 
long,  and  the  wires  are  carried  on  iron  towers  48 
feet  high  and  440  feet  apart,  instead  of  by  the  usual 
system  of  poles,  spaced  at  intervals  of  too  feet  or 
125  feet. 

Including  steam  and  waterpower  plants,  wc  have 
installed  and  under  contract  today  1,230.270-horse- 
power  capacity  in  multiphase  generators.  Of  the 
above,  5r4,9io-horsepower  capacity  is  l)cing  operated 
In-  waterpower. 

Current  Orders. — We  have  received  during  the  year 
about  176,834  separate  orders  (not  including  con- 
tracts), an  average  of  570  a  day. 
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feet,  for  the  manufacture  of  railway  motors,  trans- 
formers, small  motors  and  accessories,  mentioned  in 
the  last  report,  were  completed  early  in  the  year,  A 
machine  shop  of  137.000  square  feet  was  begun  sev- 
eral months  ago,  and  its  construction  is  well  ad- 
vanced. This  building  will  be  used  principally  for 
the    manufacture    of    steam    turbines. 

Harrison  Works. — The  buildings  mentioned  in  the 
last  report,  aggregating  42,000  square  feet,  have  been 
completed. 

Engineering. — Engineering  work  of  the  last  year 
has  been  largely  devoted  to  the  extension,  improve- 
ment and  cheapening  of  our  established  lines  of  appa- 
ratus. 

There  has  Ijeen  a  continued  increase  in  the  number 
of  applications  of  the  electric  motor  to  industrial 
work. 

There  has  been  a  steady  increase  in  the  number 
of  long-distance  transmission  plants.  The  electric 
pressure  used  commercially  has  increased  from  10,- 
coo  volts  in  1893  to  60,000  volts  in  1903,  and  we  now 
liave  five  large  plants  under  construction  employing 
6o,coo  volts.  The  average  size  of  the  transformer 
used  in  such  installations  has  increased  from  100 
kilowatts  to  i.ooo  kilowatts,  and  the  maximum  size 
from  about  300  to  2,500  kilowatts. 

The  various  installations  mentioned  in  previous  re- 
ports, in  which  electricity  is  transmitted  long  dis- 
tances, have  continued  to  be  commercially  successful, 
and  many  have  been  increased ;  for  exany)lc,  5,000- 
horsepower  capacity  in  generators,  with  tlie  necessary 
transformers,  have  been  ordered  by  the  government 
of  Mysore  for  the  Cauvery-Kolar  plant.  This  nearly 
doubles  its  original  capacity. 

The  remaining  5,000-horsepower  generators  for 
Power  Station  No.  2,  at  Niagara  Falls,  have  been 
completed,  and  there  are  now  in  operation  in  this 
station  11  machines  of  our  manufacture,  making  a 
total   of  55.000  horsepower. 

We  have  also  shipped  the  first  of  the  ro.ooo-horse- 
power  generators  intended  for  the  Canadian  develop- 
ment of  Niagara  Falls  power,  and  the  second  and 
third  machines  of  this  same  size  are  nearly  com- 
pleted. These  generators  are  the  largest  in  capacity 
that  have  yet  been  constructed. 

We    have    continued    to    improve    the    design    and 
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methcMls  of  manufacture  of  our  switchboards  for  the 
control  and  regulation  of  electrical  energy,  and  have 
received  most  of  the  important  orders  for  such  work 
placed  during  the  last  j^ear. 

We  have  designed  and  delivered  to  the  Baltimore 
and  Ohio  railroad  two  large  electric  locomotives,  of 
the  multiple-unit  type,  to  be  used  in  hauling  trains 
through  the  tunnel  under  the  city  of  Baltimore. 
These  locomotives  are  an  addition  to  those  originally 
purchased  in  1S94,  which  are  still  in  successful  serv- 
ice. 

The  New  York  Central  and  Hudson  River  Railroad 
Company  has  placed  with  us  an  order  for  30  electric 
locomotives,  which  will  be  used  in  hauling  all  trains 
on  that  portion  of  the  main  line  within  a  radius  of 
34  miles  of  the  Grand  Central  Station.  Each  of 
these  locomotives  will  have  a  capacity  of  about  2,500 
horsepower;  they  are  the  largest  ever  developed  for 
steam  or  electrical  work,  and  are  of  an  original  and 
unique  design,  produced  by  our  engineers.  We  be- 
lieve this  order  is  the  forerunner  of  many  others  to 
be  placed  by  steam  railroads. 

Our  engineers  have  been  engaged  for  several  years 
in  developing  and  perfecting  a  line  of  single-phase 
alternating-current  motors  suitable  for  use  on  rail- 
roads and  tramways.  While  this  motor  and  its  con- 
trol are  both  new,  they  are  based  upon  patents  al- 
ready owned  by  this  company. 

The  last  year  has  been  marked  by  the  successful 
introduction  of  the  Curtis  steam  turbine.  We  made 
an  arrangement  with  the  inventor  of  this  turbine  a 
number  of  years  ago.  and,  as  a  result  of  his  work 
and  of  our  engineers  a  type  of  prime  mover  has 
been  developed  especially  adapted  for  driving  elec- 
trical generators.  The  combination  of  turbine  and 
dynamo  is  known  as  a  "turbo-generator,"  is  unusually 
simple,  efficient  and  of  low  cost.  A  large  line  of 
turbo-generators,  varying  in  size  from  1V2  horse- 
power to  7,500  horsepower,  has  been  developed.  We 
have  sold  about  350,000  horsepower,  of  which  3S,ooo 
horsepower  has  been  installed  and  is  in  successful 
operation.  It  is  believed  that  the  low  cost,  sim- 
plicity, small  space  and  many  other  advantages  of 
the  Curtis  turbine  will  result  in  a  greatly  increased 
sale  of  electrical   apparatus. 

Our  engineers  have  devoted  much  attention  to  the 
improvement  and  development  of  the  various  small 
articles  of  manufacture,  such  as  meters,  instruments, 
switches,  controllers,  arc  lamps,  incandescent  lamps, 
motors   etc. 

A  larger  number,  of  letters  patent  covering  new  and 
important  designs  and  devices  has  been  applied  for 
during  the  last  year  than  in  any  previous  year. 

It  is  a  pleasure  to  testify  to  the  successful,  effect- 
ive and  original  character  of  the  work  of  our  engi- 
neers, and  to  the  energetic  and  economical  work  of 
our  factory  managers. 

Financial  Report. 

The  financial  report  of  Treasurer  H.  W.  Darling 
is  summarized  in  the  balance  sheet  and  statement  of 
profit  and  loss  presented  on  page  374.  During  the  year 
there  was  expended  in  acquiring  sundry  patents  and 
in  patent  litigation  $553,773.01.  This  is  in  addition 
to  the  cost  of  acquiring  patents  of  the  Stanley  Elec- 
tric Manufacturing  Company  and  other  interests,  and 
all  turbine  patents,  all  of  which  are  separately  charged 
to  profit  and  loss.  The  above  $553,773.01  is  also 
charged  to  profit  and  loss,  making  the  company's  pat- 
ents, franchises  and  good-will  stand  at  $2,000,000,  the 
same  as  at  January  31,  1903. 

During  the  year  the  stocks  and  bonds  account  has 
increased  about  $2,000,000,  principally  due  to  the  ac- 
quisition of  the  capital  stock  of  the  Stanley  Electric 
Manufacturing  Company  and  its  allied  interests. 

Securities  having  a  par  value  of  $1,733,920.06  were 
sold  for  $1,295,456.55  during  the  year.  They  had 
been  carried  on  the  books  at  $1,156,812.49,  so  that 
these  sales  netted  a  profit  of  $138,644.06. 

The  net  amount  of  sales  billed  to  customers  during 
the  year  was  $41,699,617.71.  Of  some  15,500  regular 
customers  on  the  accounts-receivable  ledgers,  an  in- 
crease for  the  year  of  i.ooo,  there  were  debit  balances 
against  6,350  at  the  close  of  the  fiscal  year.  During 
the  year  the  cash  collections  from  notes  and  accounts 
receivable  exceeded  $39,000,000. 

The  company  has  no  note  payable.  The  total 
debentures  outstanding  on  January  31st  last  were 
$2,131,400.  The  total  capital  stock  outstanding  at 
that  date  was  $43,866,700:  total  capital  stock  author- 
ized on  January  31.  1904.  $45,000,000. 


Western   Electric  Engineers  at  Dinner. 

About  50  engineers  and  members  of  the  engineering 
departments  of  the  Western  Electric  Company  of 
Chicago  took  dinner  together  at  the  Albion  Cafe 
on  the  evening  of  April  2Sth.  After  dinner  the  even- 
ing was  spent  socially,  and  there  were  a  number  of 
informal  speeches.  Mr.  William  B.  Hale  acted  as 
toastmaster,  and  as  it  happened  to  be  the  last  day 
of  Mr.  S.  G.  McMeen  with  the  company,  he  called 
on  that  gentleman  to  make  the  first  response.  Mr. 
McMeen  has  served  20  years  with  Bell  telephone 
operating  and  manufacturing  companies,  but  has  now 
opened  an  office  as  a  consulting  engineer,  with  Mr. 
K.  B.  Miller,  as  readers  of  the  Western  Electrician 
are  aware.  He  made  a  bright  speech,  expressing  his 
regret  at  the  severance  of  pleasant  relations,  and 
introduced  his  successor  as  engineer  In  charge  of 
telephone-exchange  equipments  in  the  person  of  Mr. 
T.  Dimon.     Mr.  Dimon,  who  is  from  the  engineering 
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department  of  the  New  York  office,  made  a  few 
remarks.  Speeches  were  also  made  by  Messrs.  H.  H. 
Wait,  W.  H.  Warren  and  several  others.  The  occa- 
sion was  greatly  enjoyed,  and  Mr.  Hale's  suggestion 
that  three  or  four  similar  social  gatherings  be  held 
during  the  next  winter  season  was  adopted  with 
enthusiasm. 


A    1 ,500-kilowatt   25-cycle    Exposition 
Alternator. 

Following  is  a  description  of  a  three-phase  alternat- 
ing-current generator  to  be  used  at  the  central  power 
station  at  the  St.  Louis  Exposition.  This  alternator 
will  be  direct  connected  to  a  2,250-horsepower  Ham- 
ilton-Corliss vertical  cross-compound  engine.  The 
rated  output  is  1,500  kilowatts  at  25  cycles  and  6,600 
volts,  running  at  83  revolutions  per  minute,  and  the 
power  generated  will  be  used  for  various  purposes. 
The  machine  is  furnished  by  the  National  Electric 
Company  of  Milwaukee. 

Like  all  standard  alternators  built  by  this  com- 
pany, the  exposition  generator  is  of  the  revolving- 
field  type,  leaving  the  armature  stationary  and  easily 
accessible,  and  the  difficulty  of  properly  insulating 
the  armature  coils  is  eliminated,  as  the  windings  are 
not  subject  to  any  mechanical  strains.  The  revolving 
field  is  of  large  diameter,  giving  additional  flywheel 
effect  to  the  engine,  and  the  construction  of  the  field 
coils  makes  them  practically  indestructible.    All  parts 
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feet  four  indies,  and  the  widtli  of  the  frame,  two  feet 
four  inches. 

Cast-iron  collector  rings  and  carbon  brushes  are 
used,  enabling  the  machine  to  be  operated  with  a 
minimum  amount  of  attention  and  at  the  same  time 
provides  a  collector  gear,  which  will  carry  a  heavy 
temporarj'  overload. 

The  net  weight  of  this  alternator  is  135,000  pounds, 
and  following  are  the  guaranties  the  National  Elec- 
tric Company  offer  on  the  machine: 

Efficiency — One  and  one-quarter  load,  95.5 ;  full 
load,  95.5;  one-half  load,  94.75.  The  regulation  is 
5.5  per  cent,  on  power  factor  r,  and  22  per  cent,  on 
power  factor  zero.  The  temperature  will  not  e.xcced 
30°  on  armature  and  magnets  on  a  continuous  run 
at  full  load  and  40°  on  the  armature  and  magnets  on 
a  continuous  run  at  25  per  cent,  overload. 


Joplin's  Up-to-date  Electrical  Plant. 

The  Southwest  Missouri  Light  Company  of  Jop- 
lin,  Mo.,  is  planning  still  further  improvements  to  its 
already  large  plant,  located  at  Grand  Falls,  si.x 
miles  from  Joplin.  The  main  building,  of  brick  and 
stone,  is  245  feet  long  by  60  feet  wide.  Three  Bab- 
cock  &  Wilcox  boilers  are  installed,  each  of  500- 
horsepower  capacity,  and  all  connected  with  one 
header  so  that  they  can  be  cut  out  shoul'd  any 
trouble  arise.  Plenty  of  room  is  allowed  for  more 
boilers  whenever  they  become  necessary.  The  two 
engines   now    in    place   are   of   1,000  and   750  horse- 
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are  accessible  and  the  method  of  ventilation  insures 
low  temperatures. 

The  revolving  field  is  made  up  of  cast  steel  in 
halves ;  these  are  bolted  and  secured  together  by 
shrunk  links.  The  nm  of  the  wheel  is  in  channel 
cross  section,  to  which  the  cast-steel  pole  pieces  are 
bolted.  The  field  coils  comprise  65  turns  of  1V2  by 
^/^-inch  copper  strap,  wound  on  edge  and  thoroughly 
insulated,  the  outer  edge  of  the  coil  being  exposed 
to  the  atmosphere  for  cooling.  Laminated  pole  shoes 
are  secured  to  the  ends  of  the  pole  pieces  and  serve 
to  hold  the  field  coils  in  position.  These  shoes  cover 
a  large  polar  arc,  distributing  the  magnetic  flux 
evenly. 

The  field  coils  are  insulated  from  the  pole  pieces 
by  fuller  board,  and  from  the  pole  shoes  and  spider 
ring  by  heavy  fiber.  The  revolving  field  is  16  feet 
in  diameter  and  weighs  approximately  50,000  pounds. 

The  frame  is  a  circular  cast-iron  housing,  into 
which  laminated  punchings  with  inwardly  projecting 
teeth  are  assembled  for  the  reception  of  the  armature 
W'indings.  The  frame  is  extremely  heavy  and  stiff, 
not  requiring  any  external  support,  and  is  divided 
horizontally,  the  halves  being  firmly  bolted  and 
keyed  together.  Belts  and  keys  are  contained  en- 
tirely within  the  cross  section,  obviating  the  use  of 
side  lugs.  Large  open  spaces  are  provided  in  the 
sides  of  the  frames,  allowing  a  free  passage  of  air 
from  the  ventilating  ducts  in  the  core. 

The  armature  core  is  built  up  of  laminated  soft 
steel,  punchings  being  annealed  and  japanned  before 
assembling:  ventilating  space-blocks  are  inserted  at 
suitable  intervals,  providing  openings  extending 
around  the  circumference  and  allowing  a  free  passage 
for  the  heat  generated  in  the  windings.  There  are 
six  slots  per  hole,  2V-2  inches  deep  by  1V2  inches  wide, 
each  being  wound  with  14  conductors  of  0.37  by  0.2S- 
inch  compressed  copper  strand.  The  internal  diam- 
eter of  the  armature  is  16  feet  %  inch  and  the  width 
of  the  core  16  inches.  The  diameter  of  the  revolv- 
ing field  is  32  feet:  the  height  over  all,  20  feet  six 
inches  ;  length  of  base,  25  feet ;  width  of  base,  eight 


power,  respectively.  Three  Brush  arc  dynamos,  each 
supply  a  150-light  circuit,  while  two  Stanley  alter- 
nators carr>-  12,000  and  9,000  i6-candlepowcr  incan- 
descent lamps,  respectively. 

Besides  the  steam  power  a  hydraulic  plant  of 
1,200  horsepower  at  21  feet  head  carries  part  of  the 
load,  rope  drive  being  used  from  the  turbines  to  the 
generator  shaft. 

Webb  City  and  Carterville  are  also  supplied  with 
light  from  this  plant.  A.  M.  Barron  has  recently 
assumed  charge  of  all  the  company's  interest  in 
Jasper  County,  acting  as  manager. 


Vandepoele  Patents  Infrinpjed. 

Two  decisions,  in  contested  patent-infringement 
cases,  brought  by  the  Thomson-Houston  Electric 
Company  against  the  Ohio  Brass  Company  et  al. 
were  rendered  by  Judge  Hale  in  the  United  States 
Circuit  Court  in  Boston  on  April  28th.  The  court 
found  that  patent  No.  394.039.  issued  to  Charles  J. 
Vandepoele  in  1888.  for  an  insulated  turnbuckle 
used  on  electric  railways  under  the  suspended-con- 
ductor system  for  tightening  the  span  wire  and  for 
furnishing  insulation  betw-een  the  trolley  wire  and 
the  ground,  is  valid,  and  that  the  defendants  have 
infringed  thereon.  The  court  found  also  that  claims 
4,  5  and  6  of  patent  No.  393.278.  issued  to  Charles 
J.  Vandepoele  in  1888,  for  a  switch  for  overhead 
conductors,  and  claims  i,  2  and  3  of  patent  No. 
396,313,  also  issued  to  Vandepoele  for  an  adjust- 
able crossing  and  switch  for  overhead  conductors, 
are  valid  and  are  infringed  by  tlie  defendants.  A 
decree  for  an  injunction  and  an  accounting  is  ordered 
in  each  case. 

T.  J  Johnston  for  the  plaintiff  and  Mr.  \\  ctmore 
and  ^facLeod,  Calver  &  Randall  for  the  defendants 
were  the  attorneys. 


Elevated  railwavs  of  Chicago  show  moderate 
gains  in  trafl^c  for  April.  The  South  Side  elevated 
carried  a  dailv  average  of  91.500  passengers  dunng 
.\pril  this  year  as  against  S7,S53  for  the  correspond- 
ing period  last  vear.  The  [Metropolitan  tor  the  same 
month  averaged  121.924  passengers  daily  agani^t 
117,597  for  April  last  vear.  and  the  Northwestern 
shows  74.2T7  for  April  this  year  and  71-340  m  Apnl, 
1903. 
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Independent  versus  Bell  Telephones  for 
Postoffices. 

Telephone  men  will  be  interested  in  the  following 
from  a  Washington  correspondent  of  the  Western 
Electrician  on  the  important  subject  of  the  kind 
of  telephone  service — whether  Bell  or  Independent, 
either  or  both — to  be  used  in  postoffices : 


Washington,  D.  C,  April  26. — 'To  be  or  not  to 
be"  seems  to  be  the  present  status  of  the  case  with 
reference  to  the  question  of  telephones  for  the  use 
of  the  various  postoffices  throughout  the  United 
States,  with  the  present  indication  of  "not  to  be" 
gaining  the  day. 

The  old  ruling  with  reference  to  the  matter  was 
that  none  but  long-distance  service  could  be  em- 
ployed. This  was  because  the  postmaster-general  was 
of  the  opinion  that  the  various  postoffices  should 
be  in  a  position  to  communicate  with  the  department 
directly,  and,  whether  intentionally  or  not,  threw  the 
business  into  the  hands  of  the  Bell  telephone  people. 

In  discussing  the  matter  today  with  those  inter- 
ested the  opinion  was  expressed  that  this  ruling 
was  entirely  unnecessarj-  for  the  reason  that,  with 
the  exception  of  such  offices  as  Chicago,  New  York. 
San  Francisco  and  a  few  others  that  might  be  named, 
there  was  no  necessity  for  communication  with  the 
department  on  anv  matters  which  could  not  equally 
as  well  be  covered  by  ordinary  mail  correspondence. 

The  postoffice  appropriation  bill,  as  it  passed 
from  the  House  to  the  Senate,  provided  that  "no 
part  of  this  appropriation  shall  be  expended  for  tele- 
phone service  in  any  postoffice  where  the  postmaster 
is  required,  by  order  of  the  postmaster-general  or 
otherwise,  to  use  no  other  telephone  service  than 
that  of  the  Bell  Telephone  Company  or  any  of  the 
telephone  companies  connected  with  or  controlled 
in  whole  or  in  part  by  said  Bell  Telephone  Com- 
pany." 

This  was  changed  during  the  passage  of  the  bill 
through  the  Senate,  so  that  when  the  bill  came  back 
to  the  House  again  it  provided  "that  no  part  of  this 
appropriation  shall  be  expended  for  the  telephone 
ser\'ice  required  in  any  postoffice  except  in  cases 
where  the  opportunity  to  furnish  such  service  is 
afforded  to  all  companies  supplying  the  same  in  the 
city  where  said  postoffice  is  located,  and  then  only 
to  the  company  proposing  to  furnish  the  best  service 
at  the  lowest  rate  of  compensation." 

Speaking  of  the  matter  today  one  of  the  officials 
of  the  Postoffice  Department  stated  that  it  .would 
take  more  than  an  ordinary  lawyer  to  tell  just  what 
this  clause  really  did  intend :  still  it  was  conceded 
that  each  postmaster  would  be  allowed  to  put  in 
whatever  system  he  preferred,  provided  that  in  all 
cases  he  would  be  expected  to  put  in  that  system 
which  would  give  the  best  service  at  the  lowest  ex- 
penditure of  money. 

This,  however,  has  all  been  changed  by  the  action 
of  the  conference  committee  which  had  the  bill  under 
consideration  last  night,  and.  as  the  bill  stands  today, 
the  provision  for  telephonic  service  as  contemplated 
by  the  bill  is  eliminated  entirely,  the  House  agreeing 
to  strike  out  the  provision  of  the  bill  as  it  was 
originally  passed  to  the  Senate,  and  then  further 
agreeing  to  strike  out  in  its  entiret>'  the  amendment 
proposed  by  the  Senate  committee  and  the  Senate 
committee  agreeing  to  this  elimination.  This  is  the 
present,  and,  it  is  to  be  presimied.  the  final  status 
of  the  case  so  far  as  the  present  Congress  is  con- 
cerned. Any  further  action  in  the  matter  will  be 
fully  reported.  The  present  action  will  be  a  disap- 
pointment to  those  in  the  Postoffice  Department  in 
favor  of  the  Senate  amendment  providing  for  the 
general  use  of  the  best  service  for  the  lowest  cost. 

A.  F.  T 


Bel!  Output  for  March. 

The  American  Telephone  and  Telegraph  Com- 
n:iny  raised  its  output  materially  during  the  month  of 
March,  and  its  exhibit  shows  a  marked  improvement 
over  the  showing  for  February'  and  the  corresponding 
period  for  previous  vears.  Following  are  the  figures 
for  the  month  and  the  first  quarter  of  the  fiscal  year 
with  comparisons : 

March :  i<)04.  lyo.i,  i<x)2. 

Shipments 126,522  84.2S0  <)(io57 

Returned 35.0-13  3^.172  az.Sat 

Net  output niATn  46.108  53.710 

Since  Januarv  1  ■ 

Shipments. .  301. 56S  305.961  279.553 

Returned...  loS.oyo  116.646  114.49S 

Net  output 192.578  i8o.:ii5  165.05s 

Total  in  use 3.972,095        3,330,635        2.691,065 


Ohio  Telephone  Notes. 

A  resolution  tending  toward  the  repeal  of  the 
ordinance  granting  the  Cuyahoga  Telephone  Com- 
pany a  franchise  to  operate  in  the  city  has  been 
passed  by  the  Cleveland  City  Council  on  the  grounds 
that  the  company  did  not  ask  the  privilege  of  the 
council  in  changing  its  rates  after  the  new  switch- 
board was  installed.  President  F.  S.  Dickson  of  the 
Cuyahoga  company  has  addressed  an  open  letter  to 
the  mayor,  in  which  he  says  that  holding  the  com- 
pany down  to  the  old  terms  will  necessarily  limit  the 
capacity  of  the  plant  to  a  point  within  which  some 
profit  can  be ,  derived.  He  holds  that  people 
would  prefer  to  pay  a  fair  price  for  an  extended 
first-class  service  to  a  small  price  for  a  limited  spn'- 
ice.  President  Dickson  also  asks  why  it  becomes 
the  City  Council  to  allow  his  competitor  to  exercise 
a  free  rein  when  a  home  company  owned  by  the 
business  men  of  the  city  is  to  be  restricted  to  a 
point  W'here  the  plant  cannot  be  operated. 

On  May  ist  the  telephone  operators  employed 
by  the  Cuyahoga  company  received  an  advance  in 
wages  of  about  S  per  cent.  President  Dickson  says 
this  is  due  them  for  the  good  sendee  that  has 
enabled  the  company  to  increase  business.  The  co- 
operative plan  remains  as  it  was  before. 

A  temporary  injunction  has  been  granted  against 
the  Merchants  Police  and  District  Telegraph  Com- 
pany of  Covington,  Ky.,  to  prevent  the  erection  of 
poles  and  str!  '^ing  of  wires.  The  plant  of  the 
company  was  :  cently  purchased  by  Sol  Kineon 
and  others  for  the  purpose  of  securing  an  entrance 
into  Cincinnati  for  their  Independent  wires  from  the 
South,  as  well  as  ooerating  local  telephones. 

The  Cleveland  Telephone  Company  has  applied 
for  a  franchise  in  Rockport,  where  there  is  a  demand 
for  service.  It  is  probable  that  the  telephones  will 
be  operated  from  the  Ridge  exchange  if  the  patron- 
age is  not  sufficient  to  install  an  exchange  in  the 
town. 

The  Pittsburg  and  Ohio  electric  railway  has  been, 
equipped  with  telephone  lines  between  Conneaut  and 
Jefferson,  a  distance  of  26  miles. 

The  Central  Union  will  install  a  new  switchboard 
at  Massillon  on  June  ist. 

Fxchange  connections  between  the  Ohio  Valley 
Telephone  Company  and  the  Mutual  Telephone  Com- 
pnnv  have  been  established  at  Tronton. 

The  Home  Telephone  Company  of  Hamilton  has 
been  connected  up  with  the  long-distance  lines  and 
now  communications  can  be  hnd  all  over  the  country 
except   with    its    nearest   neighbor,    Cincinnati. 

The  Baltimore  and  Ohio  Railroad  Companv  has 
completed  a  private  exchange  in  Cleveland.  It  has 
^o  local  lines  and  ro  trunk  lines  and  is  the  largest 
brrtnch  office  in  the  citv.  C. 


Telephone   News  from  the    Northwest. 

The  Union  Telephone  Company  of  Osage,  Minn., 
is  arranging  to  put  in  a  switchboard  to  connect 
with   various  lines  of  that  vicinity. 

The  council  of  Winona.  Minn.,  has  an  ordinance 
regulating  telephones  which  meets  the  approval  of 
the  Northwestern  Telephone  Exchange  Company.  It 
imposes  police  regulations  upon  the  company,  but 
does   not    include    rate    regulations. 

The  Rural  Telephone  Company  of  Osseo,  Minn., 
has  been  incorporated   with  S50.000  capital   stock. 

The  LeRoy  (iClinn.)  Telephone  Company  will  sell 
$io,coo  of  stock  this  season  and  will  extend  its  lines 
and  put  in  many  new  instruments. 

Bids  will  be  received  until  May  lOth  for  building 
a  telephone  line  from  Brootcn.  Minn.,  to  Sunberg 
for  the   Sunberg  and   Brooten  Telephone  Company. 

H.  A.  Miles  and  others  arc  the  incorporators  of 
the  Highland  Telephone  Company  at  Elmwood,  Wis. 

The  Wisconsin  Telephone  Company  has  taken 
possession  of  the  Wausaukee  Telephone  Company's 
line. 

The  Cedar  Falls  ^lowa)  Mutual  Telephone  Com- 
pany has  been  organi/:cd.  N.  H.  Harris  was  elected 
president   and   F.    O.   Jackson    secretary. 

J.  Dobbs  and  William  Holm  have  bought  the  In- 
terurban  Telephone  Company's  system  at  Beatrice. 
Neb. 

The  Plymouth  (Iowa)  Telephone  Company  has 
been  incorporated  with  a  capital  of  $io,oco.  T.  F. 
Holdcn  was  elected  president  and  C.  A.  Molsberry 
secretary. 

The  Iowa  Telephone  Companv  has  moved  into 
its  new  Des  Moines  building  at  Seventh  and  Pleas- 
ant Streets. 

M.  H.  Spere  of  Lincoln.  Neb.,  has  purchased  the 
Sioux  City  and  Black  Hills  telephone  system.  It 
was  boneht  for  the  Northwestern  TelcDbone  Com- 
pany.    The  line  is  about  200  miles  in  length.        R. 


The  Olathe  (Kan.)  Citizen's  Telephone  Company 
has  been  sold  to  Oscar  Avers  of  Gardner,  Kan.,  for 
$20,coo.  This  includes  the  exchantre  in  Obthc.  Stan- 
ley. Gardner,  Bonita  and  all  rural  lines  in  the  county-. 
Toll  connection  will  soon  be  made  with  the  Home 
Telephone  Company  of  Kansas   City. 


Indiana  Telephone  Items. 

The  Leisure  Telephone  Company  of  Leisure  has 
been  incorporated  with  a  capital  stock  of  $.'^.500-  It 
will  operate  a  telephone  system  in  Leisure  and 
throughout  Madison,  Tipton  and  Grant  Counties. 
A.  L.  Hiatt  and  others  are  interested,  .\nother  new 
company  is  the  Baton  Rouge  Telenhone  Company, 
capitalized  at  $2. coo.  It  will  build  in  Hamilton 
County,  with  chief  offices  in  Noblesville.  C,  D. 
Zimmer  heads  the  incorporators. 

The  Princeton  Telephone  Commny  has  increased 
its  capital  stock  from  $2-;.ooo  to  Sio.ooo.  The  plant 
will  be  arreatly  imoroved  bv  the  installation  of  mod- 
ern equioment  and  the  extension  of  its  lines. 

The  Central  L^nion  Telephone  Company  has  been 


granted  permission  to  lay  its  conduits  in  all  the 
streets  in  Elkhart  except  Franklin.  The  company 
will  expend  $75,000  in  Elkhart  improving  its  plant 
and  will  also  improve  and  extend  its  plant  in 
Goshen  and  its  lines  between  Goshen  and  Elkhart. 

The  Liberty  Center  Telephone  Company  is  gath- 
ering material  for  the  construction  of  a  telephone 
system  in  Liberty  Center  and  throughout  the  county. 

The  Rushville  Co-operative  Telephone  Company, 
which  advanced  its  rates  a  few  weeks  ago,  was 
forced  to  readjust  them  on  account  of  the  wholesale 
"ordering  out"  bj'  the  patrons. 

The  Domestic  News  Exchange,  with  the  co-opera- 
tion of  the  Central  Union  Telephone  Company,  en- 
abled newspaper  men  and  patrons  in  a  number  of 
towns  and  cities  of  Indiana  to  hear  the  speeches  and 
proceedings  of  the  Republican  state  convention  in 
Tomlinson    Hall    last    week. 

A  suit  has  been  brought  against  the  Cumberland 
Telephone  Company  at  Evansville  to  recover 
$io,oco  damages  on  account  of  the  death  of  Mabel 
Meckel  while  working  at  the  company's  switchboard 
during  a  severe  electric  storm.  The  question  raised 
by  the  action  is  regarded  of  vital  interest  by  both 
telephone  men  and  telephone  operators.  F. 


Michigan  Telephone  Matters. 

The  People's  Telephone  Company  of  Wayne  is 
making  arrangements  to  extend  its  line  from  Carle- 
ton  to  Stony  Creek,  four  miles  southwest.  Part 
of  the,  material  has  already  arrived,  and  construction 
will  follow. 

The  Detroit  Common  Council  has  not  yet  de- 
cided who  owns  the  poles  and  conduits  of  the  Peo- 
ple's Telephone  Company.  This  property  had  been 
declared  forfeited  on  account  of  non-fulfillment  of 
the  franchise,  but  the  company  asserts  that  it  has 
fully  liquidated  bv  the  $5,000  forfeit  w-hich  it  gave 
ns  security  for  the  performance  of  its  agreement. 
The  Co-operative  Telephone  Company  is  trjdng  to 
lease  these,  and  the  Union  Trust  Company  wishes 
to  lease  them  to  the  Edison  Illuminating  Com- 
pany. _  One  of  the  city  aldermen  proposes  that 
the  city  establish  a  municipal  telephone  plant,  and 
there  is  also  an  offer  from  an  Independent  company 
to  pav  the  city  a  rental  of  $io.oco  a  year  for  the 
use  of  this  pronert5^  The  council  will  ask  for  legal 
pdvice  PS  to  the  ownership,  before  proceeding  fur- 
ther. The  People's  Telephone  Companv  will  not 
p'lve  up  its  conduits  without  a  fight,  and  the  attorney 
for  the  company  will  protest  aeainst  the  tax  assess- 
ment, asserting  that  it  is  inconsistent  that  this  prop- 
crtv  should  be  taxed  bv  the  city  after  having  an- 
nounced the  confiscation  of  the  property  for  non- 
fulfillnient  "of    the    franchise. 

The  Union  Trust  Comnanv  of  Detroit  has  closed 
Its  receivership  of  the  ^Tichiean  Telephone  Com- 
panv. It  turned  over  a  cash  balance  of  $01,855.70 
to  the  Mirhtean  State  Telephone  Comoanv.  the  new 
ownor.  The  new  companv  h^s  declared  its  first 
dividend  on  preferred  stock  of  iH*  Per  cent.  It  is 
nnderstond  that  the  owners  of  the  oM  Detroit  Tele- 
phone Company  bonds  received  Sj.So  in  bonds  of 
the  new  companv  for  each  of  their  S^i.ooo  bonds. 
l"he  companv  will  consolid.Tte  the  East  and  th*^ 
Gratiot  hrnnrh  r<fBcc=;  anH  the  "pw  exchnpo-e  wil' 
h''  situated  in  the  new  East  office  on  McDouo^ll 
^  venue.  The  management  also  promises  new  tele- 
phone instruments.  W. 


Cumberland  Telephone  Company's 
Charter  Attacked. 

In  a  .suit  broug-ht  at  the  instance  of  the  Indepen- 
dent Telephone  Company  of  Columbia,  Ky..  thronMi 
the^  state  of  Tennessee,  "bv  relation.  Chancellor 
Allison  of  Tennessee  on  Mnv  2d  ordered  that  the 
Cumberland  Telephone  and  Tcleeraph  Comnanv  br- 
placed  in  the  hands  of  a  receiver  and  ousted  from 
the  state.  Later  the  chancellor  amended  his  de- 
cision, saving  that  he  would  decline  to  appoint  a 
receiver  because  the  companv  is  a  Kentucky  corpo- 
ration and  therefore,  if  proceeded  aeninst  outside 
the  state,  suit  must  he  broueht  in  the  federal  court. 
The  object  of  the  suit  was  to  have  declarer!  a  for- 
fpiture  of  the  charter  of  the  defond^_nt  companv  upon 
nlle^ation  that  it  had  violated  the  statutes  in  at- 
temntintr  to  suppress  competition. 

It  is  charged  that  the  Cumberland  comoanv  leased 
to  one  of  its  officers  or  directors  the  local  excbanpfc; 
in  those  towns  in  which  it  was  confronted  with 
(-o'Tinetition.  and  that  it  immcdiatelv  nrocecdel  to 
break  down  its  rivals  by  reducing  the  rates  below 
a  paving  basis.  This  resulted  in  the  death  or 
absorption  of  the  smaller  concerns,  and  the  r^te^ 
were  restored  as  soon  as  competition  was  stifled. 
The  court  held  that  the  statutes  forbid  the  acquisi- 
tion bv  one  telephone  company  of  another  comnanv 
or  exchange  in  such  a  manner  as  was  employed  bv 
the  defendant,  and  that  the  comnanv  is  a  quasi 
public  carrier  and  therefore  controlled  by  the  law 
applicable  to  railroad  and  teleeraph  companies,  and 
cannot,  therefore,  exercise  rights  and  powers  denied 
to  railroads. 

An  appeal  was  entered  in  the  otjster  proceedings, 
and  thus  the  order  of  expulsion  is  stayed. 


The  Bell  Telephone  Company  of  Canada  is  string- 
ing a  long-distance  telenhone  line  between  Calearv 
and  Edmonton.  The  work  is  expected  to  be  finished 
in  a  week  or  so. 
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Telephone-switchboard  Plug  with  Fluid 
Connection. 

A  novel  idea  for  controlling-  the  signal  circuit 
in  a  telephone  switchboard  without  the  use  of  a 
third  contact  in  the  spring  jack  is  embodied  in  a 
patent  recently  issued  to  Frank  D.  Pearne  of  Chi- 
cago. 

The  invention  comprises  a  plug  adapted  for  use 
with  the  ordinary  switchboard  jack  and  provided 
with  means  for  automatically  controlling  the  signal- 
wire  circuit  as  the  plug  is  shifted  into  and  out  of 
the  switchboard  jacks  from  vertical  to  horizontal 
position,  and  vice  versa,  and  in  .the  preferred  form 
the  signal-controlling  means  consists  of  a  movable 
body,  preferably  a  fluid  of  good  conductivity,  which 
shall  be  shifted  by  gravity  to  make  or  break  the 
signal-wire  circuit  at  the  plug,  accordingly  as  the 
plug  is  in  horizontal  or  vertical  position.  If  the 
signal  circuit  be  a  normally  open  circuit  that  must 
be  closed  for  transmitting  the  signal  when  the  plug 
is  placed  in  the  spring  jack  of  the  switchboard,  then 
the  movable  body  that  controls  the  signal  circuit 
will  serve  to  close  such  circuit  when  the  switchboard 
plug  is .  in  horizontal  position;  but,  on  the  other 
hand,  if  the  signal  circuit  be  a  normally  closed  cir- 
cuit that  is  to  be  opened  for  the  transmission  of 
the  signal  when  the  plug  is  inserted  in  the  spring 
jack,  then  the  movable  body  that  controls  the  signal 
circuit  will  serve  to  break  the  signal  circuit  when 
the  plug  has  been  placed  in  the  switchboard  and 
close  the  circuit  when  the  plug  has  been  restored 
to  vertical  or   idle  position. 

Drawings  of  the  plug  and  its  tube  with  the  fluid 
which  makes  the  connection,  are  shown  in  the  cut. 
A  body  of  mercury  (E)  or  other  fluid  of  good 
conductivity  is  enclosed  within  a  casing  (F),  pref- 
erably of  glass  tubing  from  which  the  air  has  been 
previously  exhausted.  Into  or  through  this  tubing 
extend  metal  contacts  (G)  and  (G').  As  shown, 
these  contacts  consist  of  wires  that  are  inserted  in 
the  glass  of  the  casing  (F),  while  the  glass  is  in 
plastic  condition,  the  ends  of  the  contact  wires  (G) 
and  (G')  extending  to  the  outside.  Metal  caps  (H) 
and  (H')  set  over  the  ends  of  the  casing  and  arc 
electrically  connected  to  the  contacts  (G).  To  these 
caps  connect,  respectively,  the  ends  of  the  signal 
wires  (X)  and  (X')  that  lead  from  the  plug.  As 
shown  ill  Fig.  i,  one  side  of  the  insulating  casing 
(C)  and  the  metal  sleeve  (B)  are  cut  away  to 
permit  access  to  the  interior  of  the  plug  upon  re- 
moval  of  the  cover    (D). 

From  the  foregoing  description  it  will  be  seen 
that  so  long  as  the  plug  is  in  the  normal  vertical 
position  the  body  of  mercury   (E),  which  does  not 
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FIGS.    1  AND     2.       TELEPHONE-SWITCHBOARD    PLUG    WITH 
FLUID    CONNECTION. 

fill  the  tube  (F),  will  stand  below  the  contact  (G), 
and  hence  the  signal  circuit  will  not  be  completed. 
But  when  the  plug  is  brought  to  horizontal  posi- 
tion and  placed  within  the  spring  jack  of  the  switch- 
board the  body  of  mercury  will  assume  a  horizontal 
position,  and  in  such  position  will  electrically  con- 
nect the  contacts  (G)  and  (G')  and  close  the  signal 
circuit  between  the  points.  When  the  plug  is  with- 
drawn from  the  switchboard  and  restored  to  idle 
vertical  position  upon  the  key  shelf,  the  body  of 
mercury  will  by  gravity  return  to  one  end  of  the 
tube  and  automatically  break  the  circuit  between 
the  contacts. 


William  Wolff,  J.  V.  Thummel  and  William 
Mathews  are  interested  in  the  Evansville  Telephone 
Company  of  Evansville,  1]].,  recently  incorporated 
with  a  capital  of  $2,500. 


WESTERN     ELECTRICIAN 


Operator's  Cord   Circuit. 

Connections  for  the  operator's  cord  circuit  which 
is  in  use  in  the  new  London  trunk  exchange  arc 
shown  in  the  accompanying  illustration.  The 
cord  ends  in  a  black  plug  and  a  red  plug,  with 
which  are  associated  white  and  red  lamps  on 
the  keyboard,  (L)  and  (Li),  and  two  keys. 
When  one  trunk  circuit  is  connected  with  an- 
other trunk  circuit  the  connections  from  plug  to 
plug  are  direct,  with  only  one  relay  (R)  in  bridge 
between  the  conductors.  When  the  circuit  is  used 
for  connecting  a  trunk  circuit  to  a  junction,  con- 
densers are  brought  into  circuit,  and  further  relays 
are  joined  up  for  subscribers'  clearing  signals.  The 
black  plug  is  always  used  for  connecting  to  a  trunk 
circuit;  the  red  plug  is  used  for  both  trunk  and  junc- 
tion circuits. 

Relay  (R)  is  always  bridged  across  the  circuit 
in  order  to  control  the  clearing  signal  received  from 
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Iwo  years  in  .Evansville.  However,  the  incorporation 
of  the  Citizens'  company  has  put  a  new  phase  on 
the  conditions. 


The  Telephone  In  London. 

Postmaster-general  Stanley  of  England  announces 
that  the  Postofficc  Department  is  negotiating  with  the 
National  Telephone  Company  for  the  purchase  of 
its  undertaking.  According  to  the  newspapers,  there 
seems  to  be  a  general  opinion  in  Parliament  that  the 
telephone  people  are  a  very  clever  lot  of  business 
men,  and  for  this  reason,  it  is  said,  the  postmaster- 
general  has  consented  to  the  appointment  of  a  select 
committee  to  see  that  the  interests  of  the  government 
are  not  jeoparded  in  the  transaction.  The  telephone 
system  of  the  Postoffice  Department,  as  now  op-, 
erated,  has  cost  ^4,300,000  and  a  further  investment 
of  £3,000,000  has  be.on  authorized  for  extensions  in 
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OPERATOR  S    CORD    CIRCUIT. 


any  trunk  circuit  to  which  it  may  he  counected. 
Associated  with  it  are  lamp  (L)  and  relay  (Ri)  ; 
the  latter  simply  responds  to  the  movements  of  re- 
lay (R)  and  controls  the  local  circuit  of  lamp  (L) 
during  the  daytime,  while  the  automatic-battery  sig- 
nals are  in  use.  but  at  night  when  the  switch  (Si) 
is  reversed  and  ''open-circuit"  working  is  adopted  on 
the  trunk  lines  it  converts  transitory  ring-off  signals 
into  permanent  indications. 

Relay  (R;;)  is  actuated  when  the  red  plug  is  in- 
serted into  a  junction-circuit  switchspring,  the  sock- 
ets of  these  being  ground-connected.  Normally,  the 
relay  contacts  short-circuit  the  condensers,  but  when 
the  relay  is  energized  the  short-circuits  are  opened. 
and  relay  (Rn")  with  relay  (R.-).  "in  leak."  is  joined 
across  the  cords.  Relay  (R,0  is  operated  by  currents 
round  the  loop,  or  by  currents  between  one  line  and 
ground;  it  therefore  responds  to  magneto-clearing  sig- 
nals, while  direct  currents  on  the  line  conductors  in 
parallel  have  no  effect  on  (R;;).  but  actuate  (R-,) 
and  so  light  lamp  (Li).  The  circuit  of  lamp  (L), 
which  is  associated  with  (Rn)  and  (Rr,)  is  so  ar- 
ranged that  when  (RO  is  actuated  the  circuit  is 
made  through  the  retaining  relay  (Ri).  When  (R^) 
is  operated  (the  armature  of  (RO  being  against  the 
back  contact),  (R4)  is  short-circuited.  The  function 
of  (Rs)  is  to  receive  the  clearing  signal  from  mag- 
ueto  subscribers;  (R.)  is  required  to  make  that  sig- 
nal permanent,  (Rr.")  is  intended  to  receive  the  clear- 
ing signal  from  all  subscribers  whose  circuits  are 
arranging  for  automatic  sicmaling;  a  retaining  ar- 
rangement in  connection  with  (R-.)  Is  therefore  un- 
necessary. 

The  pilot  relay  is  in  circuit  with  the  clearing 
lamps,  so  that  the  pilot  lamp  glows  with  all  clearing 
signals ;  at  night-time  the  night  relay  is  switched  in 
also  to  give  an  audible  signal  on  the  bell. 

Relay  (Rr,)  controls  the  generator  green  pilot  lamp 
(L;:),  which  is  associated  with  the  iunction-ringing 
circuits,  and  serves  also  to  indicate  failure  to  ring. 

Switch  (Si)  joins  (Ri)  to  the  batten.'  in  one  po- 
sition and  to  short-circuit  in  the  other.  The  trunk- 
ringing  and  talking  key  in  the  ringing  position  con- 
nects up  either  a  24-volt  battery  or  a  generator,  ac- 
cording to  the  po-sition  of  (S),  to  the  black  plug: 
in  the  ti^lking  position,  the  key  connects  the  oper- 
ator's talking  apparatus  across  the  cords  and  breaks 
the  retaining  circuits  of  relays  (Ri)  and  (RO.  The 
disconnecting  link  is  used  for  cutting  of  relay  (R) 
when  testing  the  cord  circuit 


London  and  the  provinces.  The  London  telephone 
.service  is  contracted  for  by  at  least  ck>  per  cent,  of 
the  users  on  the  basis  of  a  fixed  charge  of  £5  a  year 
and  a  penny  for  each  call,  with  30s.  as  a  minimum. 
The  average  charge  to  users  is  under  i8  a  year  for 
all  the  service  they  require.  However,  the  charac'.cr 
of  the  service  leaves  much  to  be  desired. 


New  Telephone  Company  for  Evansville. 

The  Citizens'  Telephone  Company  of  Evansville, 
Ind,,  capitalized  at  $100,000.  has  been  incorporated 
and  proposes  to  build  an  exchange  and  operate  a  tele- 
phone system  in  the  city  of  Evansville  and  in  the 
county  of  Vanderburg.  The  company  also  proposes 
to  connect  w'ith  exclianges  in  Southern  Indiana  and 
with  long-distance  telephone  lines.  A.  R  Karges 
and  other  prominent  capitalists  are  the  incorporators. 
The  incorporation  of  this  company  is  virtually  a  con- 
tinuation of  the  telephone  fight  that  has  existed  for 


GENERAL  TELEPHONE  NEWS. 

Tiie  Williamson  County  Telephone  Company  of 
Taylor,  Texas,  will  enlarge  its  system  and  make  other 
improvements. 

The  Long-distance  Telephone  Company  of  Tex- 
arkana,  Ark.,  is  arranging  for  the  construction  of  a 
line  from  Texarkana  to  Little  Rock. 

The  Marvell  (Ark.)  Telephone  Company  has  been  , 
incorporated,  with   L.   Turner,   president,  and   E.   E. 
JMcMurray,  secretary.     The  capital   stock  is  .$20,000. 

The  Eureka  Telephone  Company  is  rebuilding  its 
telephone  line  between  San  Antonio,  Texas,  and 
Fredericksburg.  Its  line  between  San  Antonio  and 
Alice  has  just  been  rebuilt. 

A  new  telephone  line  is  to  be  constructed  from 
Duncan,  Ariz.,  to  Guthrie.  The  line  will  connect 
at  Guthrie  with  the  Gila  Valley  Telephone  Company's 
line,  which  will  give  Duncan  direct  communication 
\vith  the  towns  of  Clifton  and  Morenci. 

The  Texas  Telegraph  and  Telephone  Companv, 
which  owns  and  operates  more  than  600  miles  of  tel- 
ephone lines  in  Austin  and  vicinity,  will  rebuild  its 
line  between  Burnet,  Texas,  and  Lampasas,  a  dis- 
tance of  about  25  miles.  It  will  also  make  extensions 
of  some  of  its  other  lines.  At  a  recent  meeting  of 
the  board  of  directors  Colonel  C.  C.  Gibbs  of  San 
Antonio.  Texas,  was  re-elected  president  of  the 
company. 

Scouting  with  the  aid  of  the  telephone  has  become 
one  of  the  features  of  modern  warfare  and  is  now 
being  made  use  of  by  the  Japanese.  Two  scouts  pro- 
ceed from  the  lines  tow'ard  the  enemy,  one,  the  ob- 
sen^er.  is  a  skilled  army  ofl^cer  who  makes  the  ob- 
servations which  are  transmitted  back  to  headquar- 
ters through  a  teleohone  line  paid  out  from  a  reel 
carried  by  an  electrician  of  the  sismal  corps.  A 
ground  return  is  used,  the  eround  being  made  by 
thrusting  a  bayonet  or  hatchet  into  the  earth  and 
attaching  one  end  of  the  line  to  it.  The  electrician 
carries  a  battery  on  his  back.  He  also  makes  the 
connections  and  does  the  talking.  A  special  con- 
ductor is  used,  which  will  stand  the  rough  usage. 
In  this  manner  a  scout  mav  be  able  to  stay  out  a 
long  time  and  give  valuable  information  without 
being  obliged  to  make  a  number  of  hazardous  trips 
to  the  front. 


The  East  Jersey  Street  Railway  Compan\%  which 
will  absorb  the  East  Jersey  Traction  Company,  the 
Raritan  Traction  Company  and  the  Perth  Amboy 
railroad,  has  been  incorporated  at  Trenton  with  an 
authorized  capital  of  half  a  million  dollars. 
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Alternating-current  Dynamo  Design. 

Further  consideration  of  the  Institute  papers  of 
David  B.  Rushmore  on  "The  Mechanical  Construc- 
tion of  Revolving-field  Alternators"  and  of  H.  M. 
Hobart  and  Franklin  Punga  on  a  "Contribution  to 
Theory  of  the  Regulation  of  Alternators"  is  given 
below.  A  brief  news  note  setting  forth  the  circum- 
stances of  the  reading  of  these  papers  was  given  in 
the  Western  Electrician  last  week. 
Mechanical  Construction  of  Revolving- field  Al- 
ternators . 

^  One  of  the  most  important  parts  of  the  engine- 
driven  alternator  is  the  yoke.  Its  object  is  to  sup- 
port rigidly  the  armature  laminations  and  winding 
while  affording  good  ventilation  and  giving  ah  ar- 
tistic  appearance    to   the   machine   as   a   whole. 

For  the  last  decade  the  output  of  single  units  has 
increased  rapidly,  while  the  speed  for  large  sizes 
has  remained  fixed  at  75  revolutions  per  minute. 
The  outside  diameter  has  thus  increased  constantly 
and  w-ith  it  the  difficulty  of  proper  yoke  design,  \yith- 
out  excessive  weight.  Probably  the  maximum  diam- 
eter has  already  been  reached,  for  with  the  intro- 
duction of  turbine-driven  alternators  the  sizes  of 
machines  for  the  same  output  are  ver\^  much  reduced. 
After  describing  various  methods  of  yoke  construc- 
tion Mr.  Rushmore  stated  that  there  is  at  present 
no  construction  more  satisfactory-  for  large  machines 
than  the  cast-iron  yoke  of  box-section  with  lamina- 
tions held  by   dovetails. 

Coming  to  the  matter  of  laminations,  a  designer 
requires  primarily  an  accurate  knowledge  of  the 
properties  of  his  materials.  While  the  constants  for 
mechanical  strength  and  electrical  conductivity  of 
the  various  metals  are  well  known  and  the  dielectric 
strength  of  insulation  requires  a  not  unusually  large 
factor  of  safety,  the  magnetic  properties  of  rolled- 
steel  plate  are  not  controlled  with  the  certainty  which 
is  desirable. 

The  thickness  of  rolled  plate  for  armature  work 
is  0.OT4  inch,  or  0.018  inch,  and  for  field  punching 
may  be  as  thick  as  0.062  inch,  or  0.125  inch.  A 
cubic  inch  weighs  a  little  less  than  0.280  pound. 
Insulation  separating  adjacent  sheets  may  be  japan, 
a  silicate  preparation  or  thin  paper.  The  space  oc- 
cupied thereby  is  about  10  per  cent,  of  the  apparent 
section,  but  this  varies  with  the  thickness  of  plate; 
the  section  used  is  of  peculiar  form  and  from  20, 
to  60  per  cent,  of  the  original  sheet  is  lost 

Wrought  iron  has  been  almost  entirely  superseded 
by  steel  for  armature  plates;  the  steel  is  made  by 
the  open-hearth  process,  either  acid  or  basic,  and 
limits  set  forth  to  the  allowable  percentages  of  car- 
bon, manganese,  sulphur,  phosphorous,  and  silicon 
which  may  be  present.  The  combined  iron-loss  per 
pound  for  a  certain  thickness  of  sheet  at  given  fre- 
quency and  density  is  limited,  and  also  the  per- 
centage increase  of  this  loss  under  continued  heating 
at   a    fixed    temperature   for   one   month. 

In  the  early  days  of  the  "pancake"  coil  and  the 
smooth  core,  the  winding  was  placed  on  the  surface 
of  the  armature,  but  present  practice  is  to  place  all 
coils  in  slots.  To  do  this  satisfactorily  the  shop- 
work  must  be  carefully  done.  The  die  is  expensive, 
as  the  number  of  slots  is  increased,  and  the  cost 
may  be  much  affected  by  the  fomi  of  slot.  The 
number  of  slots  in  ihe  punchings  is  preferably  even, 
to  make  the  lapping  of  adjacent  sections  possible, 
otherwise  the  punchings  must  be  reversed ;  punchings 
are  preferably  made  between  24  and  36  inches  in 
length  for  large  machines;  filing  of  slots  is  to  be 
avoided  as  much  as  possible,  hence  an  additional  al- 
lowance is  made  in  slot  width,  which  becomes  more 
important  as  the  number  of  slots  is  increased. 

The  flywheel  is  at  limes  a  part  of  the  generator 
construction.  At  the  higher  frequencies  the  natural 
velocity  of  the  revolving  field  approximates  that 
which  is  used  for  flywheels,  and  the  two  are  often 
advantageously  combined.  At  25  cycles  this  does 
not  give  good  results  nor  for  direct-current  gener- 
ators. 

With  alternators,  the  problem  of  the  flywheel  is 
almost  entirely  that  of  the  requirements  for  parallel 
running;  much  has  been  written  on  this  subject,  with 
but  little  of  definite  results.  To  give  briefly  the 
necessary  relations,  il  may  be  said  that  in  itself 
variation  in  angular  velocity  has  but  little  to  do 
with  trouble  in  parallel  running,  except  as  it  is  re- 
lated to  other  constants.  The  impulses  from  the 
piston  give  a  frequency  equal  to  the  revolutions  per 
second;  the  moment  of  inertia  of  the  revolving  part 
and  the  electrical  constants  of  the  machine  give  a 
natural  period  of  oscillation;  if  these  are  ef^ual,  we 
have  the  condition  of  resonance.  It  is  necessary  for 
successful  work  thit  they  bear  an  approximately 
fixed   relation  to  one  another. 

Where  cast-iron  rims  are  used  the  poles  are  some- 
times countersunk  to  give  additional  contact  area. 
As  a  rule,  solid  rims  are  made  of  steel  and  may  be 
in  one  piece  with  the  arms  and  hub  or  may  be 
separate  and  the  spider  be  of  iron.  In  the  latter 
case,  the  rim  may  be  shrunk  on  the  arms  or  bolted 
to  it.  When  shnmk  on,  one  or  more  keys  are  placed 
on  the  periphery  for  driving.  The  rims  are  occa- 
sionally made  of  standard  flywheel  construction  with 
one  arm  and  the  corresponding  portion  of  rim  to  a 
section,  the  whole  held  together  by  links.  Making  the 
arms  separate  from  the  rim.  removes  the  shrinkage 
strains,  and  allows  the  use  of  a  cheaper  metal,  cast 
iron  for  the  arms  and  hubs,  while  requiring  more 
machine   work. 

Field  coils  are  wound  with  eilhcr  wire  or  copper 


strip ;  the  number  of  poles  and  necessary  exciter 
pressure  sometimes  prohibit  the  use  of  strip  wind- 
ing, but  wherever  possible,  it  is  now  used.  The  art 
of  bending  thin  copper  strip  is  one  of  recent  devel- 
opment; coils  wound  in  this  manner  have  radiation 
constants  several  times  greater  than  wire-wound 
coils.  The  outer  surface  of  the  coil  is  exposed  to 
the  air  and  thin  sheets  of  paper  separate  adjacent 
strips ;  by  baking  the  coils  under  pressure,  the  sep- 
arate layers  may  be  cemented  into  a  solid  mass. 
Wooden  or  fiber  washers  are  placed  at  top  and  bot- 
tom of  coil  and  insulation  between  the  winding  and 
the  pole  core;  the  terminals  are  riveted  and  soldered 
to  the  strip  and  are  made  of  a  material  that  does 
not  crystallize  by  vibration. 

The  desired  relation  between  magnetic  densities 
in  the  pole  core  and  at  the  pole  face  necessitates  that 
the  pole  shoe  extend  beyond  the  core  around  the 
circumference.  This  also  ser\-es  to  hold  the  field 
coil  in  place.  The  length  of  the  pole  arc  varies 
from  50  to  70  per  cent,  of  the  pole  pitch,  the  relation 
being  a  compromise  between  opposing  tendencies. 
In  one  type  of  alternator  the  tip  is  not  extended ; 
the  coil  is  held  in  place  by  a  wedge  extending  be- 
tween poles ;  in  this  machine  the  magnetic  relations 
are  necessarily  of   different  values. 

A  great  disadvantage  in  the  revolving-armature 
type  of  alternator  is  the  difficulty  of  taking  high- 
pressure  current  from  the  machine.  The  continuity 
of  insulation  must  be  broken  and  the  exposed  brushes 
and  collector  are  always  possible  sources  of  danger. 
While,  with  the  inductor  alternator,  we  have  no 
moving  wire  and  consequently  no  moving  contacts, 
with  the  revolving-field  generator  the  low-pressure 
exciting  current  must  be  led  into  the  field  coils  by 
means  of  collector  rings.  The  rings  are  usually 
made  of  cast  iron,  and  carbon  brushes  are  employed. 
Several  brushes  per  ring  are  used  to  .illow  for  repairs 
or  adjustment  without  interruption  of  ser\-ice.  The 
collector  is  preferably  made  open,  especially  if  much 
heat  is  generated.  Different  methods  of  supporting 
and  insulating  the  rings  are  shown. 

a  coktributiox  to  theory  of  the  regulation  of 
Alternators. 

The  paper  by  H.  M.  Hobart  and  F.  Punga  of  London 
upon  the  theory  of  the  regulation  of  alternators  was  of 
a  technical  nature  and  contained,  aside  from  the  theo- 
retical treatment  of  the  subject,  much  data  of  a 
practical  nature,  from  which  assumptions  may  be 
made  as  to  the  best  methods  to  pursue  in  securing 
good  regulation.  Quite  a  long  discussion  followed 
this  paper,  bringing  out  and  emphasizing  the  salient 
points. 

Professor  C.  A.  Adams  of  Harvard  University 
presented  the  first  contribution  to  the  discussion. 
Among  other  things,  he  said :  'Tn  nearly  all  electro- 
dynamic  machinery  there  are  two  electrical  circuits, 
the  primary  and  secondary,  although  in  some  cases 
the  application  of  the  word  primar>'  is  somewhat 
a  stretching  of  that  term.  We  have  in  any  case  the 
field  circuit  in  the  alternator  and  the  armature  cir- 
cuit. To  go  back  to  the  simpler  form  of  electro- 
dynamic  apparatus,  the  transformer,  we  have  there 
distinctly  three  fluxes  to  consider,  the  mutual  flux, 
which  relates  to  both  primary  and  secondary,  the 
primary  leakage  flux  and  the  secondary  leakage  flux. 
The  two  coils  are  closely  associated,  and  the  leakage 
fluxes  are  reduced  to  a  minimum.  In  the  induction 
motor  we  have  another  example  of  the  same  thing, 
distinctly  primary  and  secondary  windings,  with  two 
distinctly  separate  fluxes.  In  the  alternator  we  have 
the  same  state  of  affairs  agaiii.  The  flux  corre- 
.sponds  roughly  to  tlie  primary  of  the  transformer 
and  induction  motor,  and  the  field-leakage  flux  and 
armature-leakage  flux.  In  the  case  of  the  trans- 
former, which  is  the  simplest  possible  one.  there  is 
some  little  possibility  of  question  as  to  what  you  call 
the  leakage  flux,  just  how  to  analyze  the  leakage 
fluxes  and  separate  them  from  the  others.  In  the 
induction  motor  there  is  still  a  greater  difficulty,  be- 
cause there,  with  the  distributed  winding,  we  have 
certain  portions  of  the  flux  which  are  linked  with 
certain  portions  of  one  of  the  windings,  but  not  all 
portions.  1*^  mighf  hp  titatpd  fhnt  wba^  would  bp 
called  leakage  flux  is  any  flux  which  is  linked  with 
more  of  the  primary  winding  than  the  secondary' 
winding — a  larger  part  of  the  primary.  In  the  al- 
ternator we  have  much  the  same  condition,  namely, 
that  of  the  total  flux  linked  with  the  armature.  Cer- 
tain portions  are  linked  with  a  portion  of  the  arma- 
ture winding,  the  larger  part,  other  portions  of  which 
are  linked  with  the  magnetic  circuit  or  with  the 
field  circuit  as  well." 

"The  whole  question  of  alterator  regulation  is 
more  in  the  nature  of  a  compromise  than  anything 
else — that  which  we  must  decide  is  where  we  are 
going  to  draw  the  line  as  to  approximations.  Take 
the  history  of  alternator  regulation,  and  you  find 
that  in  the  early  days,  as  was  natural,  it  was  all 
attributed  to  reactance,  the  whole  armature  reaction, 
what  we  cail  longitudinal  reaction,  bunching  to- 
gether, and  later  called  sjmchronous  reaction.  That 
led  to  very  erroneous  results,  because  the  hypo- 
thetical flux  which  was  assumed  to  exist  in  the 
armature,  did  not  exist  at  all,  and  the  iron  was  in 
a  ver>'  high  state  of  saturation,  and  the  v.diole  prob- 
lem as  worked  out  under  these  methods  gave  very 
unsafe  results.  Then  the  other  method  of  attribut- 
ing it  to  armature  reaction,  leaving  out  commutator 
reactance  entirely,  was  also  erroneous,  because  it 
did  not  take  account  of  the  fact  that  there  was 
actually  in  the  main  magnetic  circuit  a  flux  which 
produced    external    electromotive    force    larger    than 


the  internal  electromotive  force,  and  which  actually 
induced  an  electromotive  force  sufficient  to  bal- 
ance the  reactance  of  the  electromotive  force  due  to 
this  leakage." 

'T  have  found  in  a  large  number  of  machines,  some 
of  them  native  machines,  and  some  of  them  Euro- 
pean, the  ratio  of  the  field  of  excitation  under  short- 
circuit  to  the  equivalent  armature  magnetomotive 
force  varied  from  i.i  up  to  1.6.  These  were  modern 
machines  of  good  quality.  1.6  is  hardly  to  be  called 
the  best  quality  from  a  certain  standpoint.  In  the 
induction  alternator  the  leakage  reactances  are  un- 
doubtedly larger  under  normal  conditions,  and  there 
the  corresponding  ratio  varied  from  1.5  and  1.6  up 
to  two  and  2.5  in  some  cases,  so  that  the  leakage 
reactance  is  not  as  unimportant  a  factor  as  might 
be  concluded.  I  have  employed  a  method  for  which 
I  claim  no  particular  originality,  and  made  an  ap- 
plication of  it  to  transformers  and  induction  motors, 
and  the  analysis  has  given  good  results.  I  may  state 
that  the  method  is  simply  this;  The  whole  magneto- 
motive force  is  considered  as  one,  and  the  direction  of 
that  magnetomotive  force,  that  is,  the  space  direction, 
not  the  phase,  is  employed  in  such  a  manner  that  it 
does  take  account  of  the  shift  from  the  central  full- 
phase  position.  The  chief  approximation,  I  think,  is 
the  position  of  two  magnetomotive  forces,  field  mag- 
neto force  and  armature  magneto  force,  in  directions 
in  which  we  are  assuming  that  the  inductance  and 
the  magnetic  circuit  is  constant,  around  the  periphery 
of  the  armature.  That,  of  course,  in  certain  extreme 
cases,  would  doubtless  lead  to  some  errors.  The 
actual  results,  which  were  published  in  the  Harvard 
Engineering  Journal  some  time  ago.  were  verj'  good, 
accompanying  the  actual  results  with  the  calculated 
results." 

"Recently  I  had  occasion  to  apply  it  to  a  very 
trying  case,_  namely,  that  of  a  closed-coil  ring  arma- 
ture, in  which  the  three-phase  connection  gave  what 
we  call  a  three-belted  winding,  in  which  a  single 
belt  occupied  120°,  instead  of  60°,  as  in  the  ordinary 
three-phase  machine.  That  makes  the  application 
of  the  armature  magnetomotive  force  more  compli- 
cated, but  taking  the  differential  factor,  as  it  is 
called,  the  winding  factor,  distribution  factor,  cal- 
culating in  that  perfectly  simple  way,  the  results 
come  closely." 

B.  A.  Behrend  of  Cincinnati,  Ohio,  said :  "I  want 
to  mention  merely  the  question  of  regulation  on  100 
per  cent,  power  factor.  We  designing  engineers  and 
men  in  charge  of  manufacturing  concerns,  receive 
specifications  from  our  friends,  the  consulting  engi- 
neers, which  call  for  a  regulation  of,  say,  six.  seven, 
eight,  nine,  ro  or  11  per  cent,  on  a  power  factor  of 
TOO  per  cent.  Who  among  you  gentlemen  has  ever 
made  a  test  on  a  large  unit  on  a  power  factor  of  too 
percent.?  If  any,  please  speak  up.  I  have  never  had 
the  pleasure  of  being  able  to  get  a  thousand  kilo- 
watts of  load  in  the  shape  of  100  per  cent,  power- 
factor  load.  It  cannot  be  done.  Your  experiments 
are  confined  to  small  units,  100  or  200  kilowatts, 
in  which  you  can  make  your  load  of  german-silver 
strips  wound  non-inductive.  A  water  load  is  a  load 
of^  considerable  electrostatic  capacity.  That  was 
pointed  out  many  years  ago  by  a  venerable  German 
teacher,  who  has  been  forgotten  since,  of  course, 
but  his  ideas  will  be  dug  out  very  soon  by  some- 
one and  a  patent  granted  on  the  use  of  water  re- 
sistance for  the  purpose  of  getting  an  electrostatic 
capacity.  Now,  if  you  have  a  very  small  electro- 
static capacity,  you  have  a  slow  leading  current,  and 
a  slow  leading  current  represents  a  magnetizing 
armature,  and  you  say  that  is  the  best  machine  yon 
ever  saw — that  the  regulation  is  3.5 ;  I  know  it  is 
seven.  That  is  also  the  reason  why  such  excellent 
regulation  has  been  obtained  on  the  inductive  type 
of  alternator,  because,  where  it  is  tested  on  a  water 
load,  with  a  proper  arrangement  of  a  water  rheostat, 
it  is  easy  to  obtain  excellent  regulation  on  a  roo 
per  cent,  power  factor.     The  whole  thing  is  a  farce." 

"The  question  is  merely  a  question  of  general  in- 
terest, as  we  take  an  interest  in  philosophy.  No  man 
can  ever  measure  the  power  factor  on  a  load  of 
TOO  per  cent.  No  man  can  measure  power  factors 
accurately  enough,  considering  the  wave  shape  and 
that  sort  of  thing,  for  lower  power  factors,  and  the 
question  narrows  down  to  the  one  question  that  can 
be  put  to  experimental  test,  in  the  sense  in  which  from 
the  days  of  Galileo,  things  in  actual  scientific  use  have 
been  tested,  namely,  the  regulation  of  the  power 
unit — the  regulation  can  be  determined  at  zero.  By 
using  two  machines,  one  as  synchronous  motor  and 
one  as  a  generator,  this  can  be  done ;  it  can  also 
be  done  by  splitting  the  field,  with  perhaps  less  ac- 
curacy, and  employing  the  regulation  curve,  a  test 
which  is  useful  in  testing  machines  under  full-load 
conditions  to  obtain  primary  data.  We  are  able  to 
obtain  fairly  good  regulation  tests  for  power-factor 
zero.  You  may  obtain  a  machine  giving  a  regu- 
lation of  15  per  cent,  on  purely  inductive  load,  and 
having  as  poor  regulation  as  to  per  cent,  or  as  good 
as  four  per  cent,  on  an  inductive  load,  according  as 
you  shape  the  saturation  curve  of  the  machine.  As 
long  as  the  machine  answers  its  purpose  and  carries 
the  load  for  which  the  specification  calls,  or  which, 
I  should  say.  the  specifications  do  not  call  for,  but 
which  the  designing  engineer  knew  the  machine  had 
to  fulfill,  the  machine  is  all  right. 

"We  are  in  a  dilemma  here.  In  human  existence 
questions  of  natural  science  are  questions  that  can- 
not be  solved  by  the  human  mind.  We  are  always 
proudest  of  the  things  we  are  weakest  in,  and  we 
know  we  are  proudest  of  our  intellectual  faculties, 
and  those  of  us  who  have  studied  natural  sciences 
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realize  that  there  is  not  a  single  question,  from  the 
principle  of  the  conservation  of  energy,  to  the  civil 
laws  of  mechanics,  that  we  can  comprehend.  Let 
us  acknowledge  our  ignorance  instead  of  trying  to 
deceive  one  another  that  we  know  something  which 
we  do  not  know.  It  seems  to  me  far  more  dignilied 
and  more  in  accordance  with  the  spirit  of  the  science 
that  we  are  working  in  to  say  that  this  case  is  so 
complex,  so  intricate,  there  are  so  many  factors  to 
be  taken  into  account,  that  it  can  no  more  be  solved 
than  you  can  state  what  the  distance  is  to  .001  of 
an  inch  between  two  chalk  marks  wliich  you  draw 
on   the  floor." 

A  contribution  on  the  subject,  from  W.  L.  Wal- 
ters of  Milwaukee,  Wis.,  was  read.  A  part  of  Mr. 
Walter's  letter  follows  : 

"Some  years  ago.  while  working  on  the  question 
of  regulation  of  alternators,  I  made  numerous  ex- 
periments, measuring  the  self-induction  of  alternator 
armatures  under  various  conditions.  And  the  fol- 
lowing figures,  taken  from  the  tests  on  a  large  num- 
ber of  machines,  show  very  well  the  proportion  that 
these  cross-magnetization  lines  bear  to  the  total  self- 
induction   lines    in    standard    alternators. 

'■'The  table  gives  the  self-induction  per  unit  length 
of  the  armature;  A,  when  the  armature  stands  alone, 
the  magnets  not  being  in  position,  and  B,  when  the 
magnets  are  in  position  and  the  armature  winding 
opposite  the  center  of  the  pole  face. 

Self  Induction  of  Armature. 
No.  Machine.  'Position  A.  Position  B. 

1.  300  K.  W.  60  cycle 34  60 

2.  450  K.  W.  60  cycle 59  93 

3.  500  K.  W.   50  cycle 78  120 

4.  50  K.  W.   40  cycle 35  78 

5.  75  K.  W.  50  cycle 24  50 

6.  400  K.  W.  60  cycle 38  94 

"Position  A  gives  practically  the  self-induction  of 
the  slots  alone,  while  position  B  gives  the  self- 
induction  of  the  slots  plus  the  cross-magnetization 
lines.  It  will  be  seen  that  the  total  self-induction  of 
the  coils  averages  about  double  that  due  to  the  flux 
in    the    slots    alone. 

"At  the  time  of  making  the  above  tests,  I  tried 
calculating  the  regulation  of  these  alternators  on 
non-inductive  load  hv  figuring  the  self-induction 
electromotive  force,  from  the  self-induction  given 
in  position  B,  and  simply  taking  this  electromotive 
force  in  quadrature  with  the  main-armature  electro- 
motive force.  A  comparison  of  the  calculated  and 
actual  test  results  are  given  in  the  following  table  : 

Regulation  Per  Cent. 

Machine                                                      Actual  Test.  Calculation. 

No.     I.  .' 7-4  8.0 

No.     2 6.1  ^.2 

No.     3 9-4  S,3 

No.    4 8.7  S.s 

No.     S 70  7-^ 

No.    6 

"The  method  appears  to  give  fair  results.  But  it 
is  very  evident  that,  if  in  addition,  we  tried  to  take 
into  account  the  back  ampere  turns  on  the  armature, 
the  calculated  results  would  differ  greatly  from  the 
actual   test   figures." 


Union  Engineering  Building. 

The  preliminary  work  of  the  conference  committee 
on  the  Union  Engineering  Building  in  New  York 
has  been  placed  in  the  hands  of  the  six  architects 
chosen  to  enter  the  competition,  although  others  are 
free  to  do  so.  The  plans  are  to  be  submitted  to 
Professor  F,  R.  Huttnn  by  June   15th. 

The  Engineering  Building,  on  Thirty-ninth  Street, 
will  occupy  about  10,500  square  feet,  the  plot  being 
about  125  by  100  feet.  The  building  will  contain 
a  main  auditorium  on  the  ground  floor,  capable  of 
seating  about  1,500  people,  and  there  will  be  six 
smaller  meeting  rooms  either  above  or  below  for 
audiences  of  from  100  to  500.  Above  the  auditorium 
the  library  probably  will  be  located,  which  will  be  a 
double-floor  room.  Three  floors  above  will  be  re- 
served, one  each  for  the  American  Institute  of 
Electrical  Engineers,  the  American  Institute  of  Min- 
ing' Engineers  and  the  American  Society  of  Me- 
chanical Engineers,  and  above  these  it  is  proposed 
to  have  three  stories  for  the  use  of  technical  soci- 
eties invited  to  participate  in  the  many  benefits  of 
the  building. 

Probably  $1,000,000  will  be  expended  for  the  Union 
Engineering  Building  and  the  Engineers'  Club,  the 
remaining  $500,000  to  be  used  for  miscellaneous  ex- 
penses, such  as  clearing  the  site,  excavating,  fees, 
elevators  and  other  machinery.  As  fulfilling  the 
expressed  wish  of  Mr.  Carnegie,  the  architecture 
of  both  the  Union  Engineering  Building  and  the 
Engineers'  Club  will  be  simple  and  dignified,  that 
it  may  be  in  as  good  style  in  a  hundred  years  from 
now.  The  Engineers'  C\uh  will  occupy  a  plot  50 
by  100  feet  at  Fortieth  Street  and  Bryant  Park.  It 
is  proposed  to, erect  a  building  11V2  stories.  Four 
floors  will  be  devoted  entirely  to  sleeping  rooms 
for  members.  There  will  be  60  of  these  rooms. 
Other  floors  will  be  devoted  to  dining  room,  banquet 
hall,  breakfast  rooms,  billiard  rooms,  reception  and 
meeting  rooms,  coat  rooms  and  cafe.  A  covered 
areaway  will  be  constructed,  connecting  this  build- 
ing with  the  Union  Engineering  Building,  and  plans 
are  considered  for  a  bridge  across  at  the  level  of 
the    librarv    floor   of   the    Engineering    Building. 


Preparation    of    Materials  for   Standard 
Cells  and  Their  Construction.' 

By  Henry  S.  Carhart  and  George  A.  Hulett. 

In  the  preparation  of  standard  cells  the  chemical 
side  of  the  problem  has  hitherto  received  too  little 
attention.  The  attempt  to  obtain  more  concordant 
results  by  giving  more  attention  to  the  onrity  of  the 
materials  used  has  led  us  to  investigate  the  mercurous 
sulphate,  which  serves  as  the  depolarizer.  The  es- 
sential results  so  far  obtained  will  be  included  in  this 
paper,  though  the  work  is  not  yet  completed.  We 
will  first  describe  our  method  of  preparing  the  other 
materials. 

Mercury. 

The  mercury  was  first  shaken  with  a  nitric-acid  so- 
lution of  HgNOa,  using  separate  funnels,  and  was 
then  distilled  several  times  in  a  vacuum.  It  is  easier 
to  prepare  mercury  in  a  high  state  of  purity  than 
the  other  materials. 

Cadmium  Sulphate. 

The  chemically  pure  commercial  salt  was  dissolved 
at  room  temperature  in  its  own  weight  of  distilled 
water  with  the  aid  of  a  motor-driven  stirrer.  If  it 
was  found  to  be  acid  to  congo  red,  it  was  shaken 
with  cadmium  oxide,  then  filtered,  and  the  clear  solu- 
tion was  placed  in  a  large  crystallizing  dish  in  a  room 
3s  free  from  dust  as  possible.  The  crystallization  is 
a  slow  process,  but,  if  carried  out  as  indicated,  it 
will  yield  perfectly  transparent  crystals.  After  about 
two-thirds  of  the  liquid  has  evaporated,  the  mother 
liquor  is  poured  off  and  only  the  clear  crystals  arc 
taken;  those  that  are  white  or  colored  are  redissolved, 
the  solution  added  to  the  mother  liquor,  and  the 
whole  is  then  filtered  and  left  to  crystallize. 

In  working  up  about  five  kilograms  of  CdSO.18/ 
3H:;0.  the  final  100  cubic  centimeters  of  mother  liquor 
contained  only  the  merest  trace  of  zinc;  and  the 
zinc,  which  was  the  chief  impurity  to  be  feared,  would 
be  in  this  last  mother  liquor,  since  zinc  sulphate  is 
not  i.somorphous  with  cadimum  sulphate. 

The  above  result  indicates  that  the  best  chemically 
pure  cadmium  sulphate  to  be  had  in  the  market  i? 
practically  free  from  zinc.  This  method  of  slow 
crystallization  yields  exceptionally  clear  homogeneous 
crystals,  and  these  crystals  dried  on  filter  paper  were 
used  in  all  our  work. 

In  making  a  solution  of  the  cadmium-sulphate  crys- 
tals, the  difficulty  of  a  very  slow  rate  of  solution  is 
encountered.  To  avoid  the  formation  of  another  hy- 
drate the  solution  must  not  be  heated  above  about 
40  degrees.  The  weighed  crystals  are  brought  into 
an  Erlenmeyer  flask  and  covered  with  three-fourths 
their  weight  of  distilled  water.  A  Schultz  stirrer 
(Ber.  d.  d.  Chem.  Ges.,  i8g6.  2883)  is  driven  by  a  mo- 
tor so  as  to  cause  the  water  to  circulate  just  over 
the  crystals  for  a  hrlf  day  or  so,  preferably  in  a 
bath  at  25  degrees  controlled  by  a  thermostat.  It 
is  best  to  provide  the  Schultz  stirrer  with  metal  bear- 
ings, since  glass  is  liable  to  abrade.  A  saturated 
solution  can  be  made  in  this  way  with  certainty; 
some  of  the  crystals  v.'ill  be  left  and  the  supernatant 
solution  will  be  perfectly  clear,  and  will  remain  so 
indefinitely.  We  have  found  it  entirely  unnecessary 
and  undesirable  to  treat  the  solution  as  above  pre- 
pared wnth  cadmium  oxide  and  mercurous  sulphate,  as 
has  often  been  advised. 

Cadmium    Amalgam. 

A  large  crystallizing  dish  is  nearly  filled  with  a 
cadmium-sulphate  solution,  nearly  saturated  and 
slightly  acid  with  H;SOi.  In  a  small,  low  crystalliz- 
ing dish  is  placed  a  weighed  quantity  of  pure  mer- 
cury, and  the  whole  is  immersed  in  the  cadmium- 
sulphate  solution,  the  mercury  to  serve  as  the  cathode. 
Connection  is  made  with  it  by  means  of  a  glass- 
protected  platinum  wire.  The  anode  consists  of  pure 
cadmium,  also  placed  in  a  small  crystallizing  dish  to 
catch  the  dust  coming  from  the  distintegration  of 
the  cadmium.  The  fall  of  potential  froni  anode  to 
cathode  should  not  exceed  0.3  volt ;  an  ammeter  is 
used  to  keep  a  rough  account  of  the  quantity  of  elec- 
tricity which  flows  until  something  more  than  the 
necessary  amount  of  cadmium  has  been  deposited. 
The  crystallizing  dish,  with  the  amalgam  and  some 
of  the  solution,  is  then  removed  and  is  warmed  over 
a  water  bath  till  the  amalgam  melts  under  the  cad- 
mium-sulphate solution.  When  cool  it  forms  a  beau- 
tiful crystalline  button,  free  from  oxide  and  dust. 
Il  may  be  washed,  dried  on  filter  paper  and  weighed. 
The  necessary  amount  of  mercury  to  make  a  12.5  per 
cent,  cadmium  amalgam  may  finally  be  added.  It 
should  then  be  again  melted  under  the  cadmium-sul- 
phate solution  and  stirred  to  insure  homogeneity.  It 
will  keep  indefinitely. 

Mercurous  Sulphate. 

Recently,  both  in  this  country  and  in  Europe,  varia- 
tions in  the  electromotive  force  of  standard  cells  have 
been  traced  to  the  influence  of  the  mercurous  sul- 
phate. But  little  attention  appears  to  have  been  given 
to  the  problem  of  working  out  a  standard  method  of 
preparing  this  depolarizer. 

Mercurous  sulphate  can  be  made  by  the  action  of 
H-SO^  on  mercury,  and  the  two  evidently  react  at 
all  temperature  and  concentrations,"  but  the  reaction 

1.  Paper  read  at  the  general  meetinK  of  the  American  Electro- 
chemical Society,  at  Washington.  D.  C.  April  7.  1904.  It  gives  a 
preliminary  account  of  an  investipation  carried  out  at  the  Univer- 
sity of  Michiean  with  the  aid  of  a  crant  from  the  Elizabeth  Thomp- 
son Science  Fund.  The  authors  desire  to  express  their  indebted- 
ness to  the  trustees  of  this  fund. 

2.  BaskerviUe,  Jour.  Amer.  Chem.  Soc.,  10.  874. 


is  very  slow  unless  the  acid  is  concentrated  and  the 
temperature  is  raised  to  about  300  degrees.  Then 
the  product  carries  with  it  sulphuric  acid,  which  is 
difficult  to  remove. 

Mercurous  sulphate,  on  account  of  its  slight  solu- 
bility, can  be  readily  prepared  by  precipitation  from 
aqueous  solutions.  If  we  bring  together  solutions  of 
mercurous  nitrate  and  any  sulphate,  a  white  precipi- 
tate separates;  and  if  the  solutions  are  dilute  and 
hot,  and  the  one  is  added  to  the  other  slowly,  the 
mercurous  sulphate  is  beautifully  crystalline.  If  this 
sulphate  is  washed  with  water,  it  turns  yellow  as  ■ 
soon  as  the  acid  has  been  washed  out.  Hydrolysis 
takes  place,  and  the  resulting  solid,  according  to  Gouv 
.(Comptes  Rendus,  130,  1,399),  is  HguOHgcSOiH-d. 
This  hydrolized  product  affects  very  markedly  the 
electromotive  force  of  the  cell,  as  we  shall  show 
later,  and  its  presence  is  to  be  avoided. 

Gouy,  in  the  paper  referred  to,  finds  that  a  con- 
centration of  one  gramme  molecule  of  H-SO4  in  1,000 
liters  of  water  (or  N/500)  does  not  turn  mercurous 
sulphate  yellow.  We  have  found  that  a  much  more 
dilute  solution  will  not  do  so.  A  concentration 
H^SO^  in  1,900  liters  does  not  change  the  color 
of  the  salt  at  25  degrees;  while  H.;S04  in  2,000 
liters  does  produce  a  distinct  yellow  primrose  tint. 
The  higher  the  temperature,  the  greater  the  concen- 
tration required  to  prevent  the  yellow  tint.  At  ordi- 
nary room  temperatures  the  salt  may  then  be  washed 
\vith  H-.;SOi  in  2,000  liters.  After  the  mother  liquor 
has  been  removed  by  this  washing  the  process  may  be 
completed  by  washing  five  or  six  times  with  saturated 
cadmium-sulphate  solution,  exhausting  each  time  by 
a  filter  pump.  This  removes  the  last  trace  of  acid, 
and  leaves  the  salt  moist  with  saturated  cadmi- 
um solution  and  ready  to  be  made  into  a  paste 
for  setting  up  a  cadmium  cell.  If  the  mercurous 
sulphate  is  to  be  used  in  a  Clark  cell,  the  final  wash- 
ings will  be  with  concentrated  zinc-sulphate  solution. 
Since  a  small  quantity  of  the  salt  will  make  a  num- 
ber of  cells,  we  wash  in  a  Gooch  crucible  of  some 
25  cubic  centimeters  capacity  with  a  liny  filter  paper 
covering  the  perforated  bottom.  It  is  attached  to 
a  Bunsen  filter  flask  and  a  filter  pump.  By  this 
method  the  washing  can  be  done  in  a  few  minutes 
Only  about  three  cubic  centimeters  of  the  cadmium 
sulphate  or  zinc-sulphate  solution  are  needed  for  each 
of  the  five  or  six  washings. 

Sunlight  affects  mercurous  sulphate,  turning  it 
black  if  the  exposure  is  long  enough,  and 
this  black  product  gives  in  the  cadmium  cell  a  de- 
cidedly higher  electromotive  force  than  the  white  salt. 
So  the  mercurous  sulphate  which  we  have  prepared 
by  the  different  methods  has  been  washed  with 
N 

—  HiSOi  and  has- then  been  kept  under  the  same  acid 
10 

solution  in  contact  with  mercury  and  in  a  dark  room. 
With  these  precautions  it  appears  to  keep  indefinitely. 
In  order  to  study  the  various  preparations  of  mer- 
curous sulphate  from  the  point  of  view  of  their  use  a.s 
a  depolarizer,  we  have  compared  them  with  one,  taken 
arbitrarily,  as  a  standard.  For  this  comparison  we 
have   used   a   large   cell   of   H-form   containing  pure 

N 
mercury    in    both    legs    and    filled    with  —  HaSOi 

10 
The  mercury  in  one  leg  was  covered  with  the  ref  ■ 
ference  mercurous  sulphate,  and  in  the  other  with 
the  particular  preparation  to  be  tested.  Preliminary 
experiments  showed  that  when  both  legs  contained 
the  same  preparation,  the  cell  had  no  measurable 
electromotive  force.  The  experimental  concentration 
cell  and  a  Weston  cell  were  kept  in  a  bath  at  25  de- 
grees, and  the  temperature  did  not  vary  more  than 
1/50  degree.  The  concentration  cell  was  connected 
in  series  with  the  Weston,  and  a  difference  of  elec- 
tromotive force  introduced  by  the  concentration  cell 
could  easily  be  measured  to  0.000005  ^'olt- 

It  was  easily  shown  that  preparations  of  mercurous 
sulphate,  made  by  well-known  firms,  when  tested  as 
above,  differed  by  as  much  as  i.o  millivolt,  and  that 
our  own  preparations,  made  by  different  methods,  did 
not  agree.  For  example,  the  sample  prepared  by 
bringing  together  HgNO:  —  H^-SOh  gave  0.143  milli- 
volt higher  electromotive  force  than  the  standard 
preparation,  and  that  made  from  HgNOa  —  CdSOi 
gave  0.206  millivolt.  In  fact,  it  was  found  that  there 
was  a  noticeable  difference  between  two  samples  of 
mercurous  sulphate  made  from  the  same  reagents, 
the  only  difference  in  the  preparation  being  that  in 
one  A  was  dropped  in.to  B,  while  in  the  other  B  was 
dropped  into  A. 

These  results  sugge.sted  that  perhaps  Hg^SOi  might 
carry  isomorphously  a  small  quantity  of  HgNO.-. 
since  both  of  these  salts  crystallize  in  sirnilar  fonn^ 
in  the  monoclinic  system,  and  there  is  evidence  that 
mercurous  nitrate  is  Hg-(NO:.)"  in  solution.  We 
have  been  able  to  detect  the  nitrate  in  commercial 
preparations  and  in  some  of  those  made  b}'  our- 
selves from  HgNO-i.  Tests  made  by  means  of  the 
concentration  cell  show  that  a  trace  of  HgNO,-.  added 
to  the  standard  preparation  increases  in  a  marked 
degree  the  electromotive  force. 

The  following  method  has.  therefore,  been  advised 
to  secure  Hg.SO.  free  from  the  nitrate,^  We  wished 
to  use  only  mercury  and  sulphuric  acid;  to  secure 
at  the  same  time  a  sufficiently  rapid  reaction  withoiit 
the  use  of  strong  acid,  we  have  employed  an  electric 
current.  In  a  flat-bottomed  beaker  or  deep  cn,-stalhz!ng 
dish  is  placed  mercury-  a  centimeter  or  so  deep.  This 
is  covered  with  dilute  sulphuric  acid  Tone  to  six) 
to  the  depth  of  some  10  centimeters.  A  platinum 
wire,  protected,   except  at  its  end.  by  a  glass  tube. 
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makes  contact  with  the  mercury,  whicli  serves  as  the 
anode;  the  cathode  is  a  piece  of  sheet  platinum  in 
the  H;SOj  sohition.  A  current  of  about  0.3  ainpere 
is  passed  from  the  mercury  into  the  solution;  crys- 
talline, mercurous  sulphate  at  once  begins  to  separate 
on  the  surface  of  the  mercury.  A  stirrer,  consisting 
of  a  glass  rod,  bent  at  right  angles  nt  the  bottom, 
must  be  used  to  keep  the  mercury  surface  exposed. 
The  foot  of  the  stirrer  passes  close  to  the  mercury, 
and  must  be  driven  rapidly  by  a  motor. 

.\bont  2.8  grammes  an  hour  can  be  prepared  in  this 
way.  Tile  sulphate  should  be  protected  from  the 
light.  By  means  of  a  separatory  funnel  the  excess 
of  mercury  may  be  readily  removed  from  below, 
leaving  the  sulphate  with  more  or  less  linely  divided 
mercury  mixed  with  it.  The  preparation  is  often 
somewhat  gray  on  account  of  the  presence  of  mer- 
airy  in  a  state  of  fine  division.  This  mercury  is  a 
distinct  advantage,  because  it  insures  the  absence  of 
the  mercuric  salt.  This  method,  which  is  original 
with  one  of  us,  and  new,  so  far  as  we  know,  gives 
wliat  we  are  strongly  disposed  to  recommend  as  ;■. 
standard  preparation  of  mercurous  sulphate.  It  gives 
a  lower  electromotive  force  with  mercury  than  an\' 
preparation  obtained  from  HgNoj  and  HjS04  or  :: 
sulphate.  Samples  made  at  different  times  and  witii 
different  materials  show  an  exceedingly  close  agree- 
ment. 

It  may  not  be  inadvisable  to  add  the  precaution  that 
the  sulphate  formed  during  the  first  few  hours  should 
be  rejected  unless  one  is  sure  of  the  purity  of  the 
mercury.  After  the  electrolysis  has  proceeded  for 
some  time,  the  solubility  of  the  mercurous  sulphate 
to  put  in  evidence  by  the  appearance  of  mercury  on 
the  platinum  cathode. 

Construction  of  the  Cadmium  Cell. 

The  H-form  of  cell  is  the  most  convenient  to  fill ; 
and  the  method,  introduced  by  one  of  us,  of  sealing 
the  cell  with  small  blast  flames  we  have  made  so 
simple  that  the  two  legs  may  be  hermetically  sealed 
at  the  top  without  the  least  danger  of  affecting  the 
contents  of  the  element. 

The  glass  parts  can  be  readily  made  by  anyone 
possessing  a  little  skill  in  glass-blowing.  Fig.  i 
shows  the  cell  (half  the  actual  size)  ready  to  be 
filled.  The  tubing  is  drawn  ovit  and  contracted  at 
(a)  so  as  to  leave  the  diameter  about  six  millimeters 
and  with  thin  walls  at  this  point.  Fragments  of  the 
cadmium  amalgam  may  be  introduced  into  the  clean 
dry  cell,  and  may  then  be  melted  by  dipping  the  leg 
of  the  cell  into  hot  water;  or  the  amalgam  may  re 
melted  under  cadminm-sidphate  solution. and  may  tlien 
be  introduced  in  the  liquid  form  by  means  of  a 
small  tube,  slightly  contracted  at  the  end,  and  of 
a  diameter  that  will  allow  it  to  pass  freely  throush 
the  neck  (a).  This  tube  is  used  as  a  pipette;  it 
permits  the  melted  amalgam  to  be  introduced  rap- 
idly and  without  splashing.  The  mercury,  the  thin 
paste,  and  the  concentrated  cadmium-sulphate  solu- 
tion may  be  introduced  in  the  same  manner.  .An 
alternative  method  is  to  introduce  the  materials 
throu.gh  little  funnels  made  out  of  small  test  tubes. 
The  funnels  must  pass  through  the  neck  (a)  of  the 
cell  and  must  reach  well  down  toward  the  bottom. 

The  electrolytic  mercurous  sulphate,  which  hns 
stood  with  mercury  under  dilute  sulphuric  acid,  is 
brought  into  a  Gooch  crucible,  avoiding  free  mcr- 
cur>'.  which  interferes  with  (he  filtering;   it  is  then 
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is  no  noticeable  healing  of  the  contents  of  the  cell ; 
but  it  may  be  advisable,  before  one  has  acquired 
the  proper  skill,--  to  protect  the  cell  by  an  asbestos 
disk  fitted  to  the  tube  below  the  point  (a).  The 
disk  is  not  necessary  if  the  cell  is  made  like  the  one 
shown  in  Fig.  i.  .-A  cell  sealed  in  this  way  contains 
nothing  except  the  materials  of  the  voltaic  combina- 
tion :  It  cannot  leak  and  can  be  immersed  in  kero- 
sene without  danger  of  the  oil  getting  inside.  .\ 
perfect  seal  has  always  been  a  most  difficult  thing 
to  secure. 

All  the  cells  above  tabulated  were  filled  and  sealed 
as  described.  The  dates  on  which  they  were  set  up 
are  contained  in  the  second  column ;  they  are  num- 
bered in  groups  of  lo,  because  they  are  mounted  in 
racks  holding  lo  cells  each  for  convenience  in  plac- 
ing them  in  a  large  6o-Iiter  kerosene-oil  bath.  The 
temperature  of  the  bath  was  automatically  regulated 
and  the  oil  was  thoroughly  stirred  by  a  motor-driven 
stirrer;  the  variation  of  temperature  was  not  more 
than  one-tenth  of  a  degree  at  any  time.  It  remained 
practically  constant  for  days  at  a  time. 

The  cells  w'ere  compared  by  means  of  a  Feussncr 
direct-reading  potentiometer,  made  by  Otto  Wolff 
of  Berlin.  The  comparisons  can  be  made  rapidly 
and  with  certainty  to  the  fifth  decimal  place. 

It  will  be  noticed  that  Bi  to  Bio  are  relatively 
old  cells  tliat  had  settled  down  to  a  constant  value: 
they  were  assumed  not  to  varj-  more  than  o.cocoi 
volt  wdien  kept  at  a  fixed  temperature.  B7  was  taken 
each  time  for  setting  the  potentiometer  at  1.01936, 
which  is  the  electromotive  force  obtained  for  the 
cadmium  cell  at  21. i  degrees  by  assuming  the  Clark 
at  15  degrees  as  1.434  international  volts,  and  the 
ratio  of  Clark  at  15  degrees  to  cadmium  at  20  de- 
grees as   r. 405/0.'     These  cells,   Bi   to  Bio.  w-ere  set 
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\\d^lled  first  with  sulphuric  acid  (made  by  adding 
1.5  cubic  centimeter  concentrated  H2SO4,  density  1.S4. 
10  a  liter  of  water),  and  then  with  concentrated  cad- 
mium-sulphate solution,  as  described  above.  It  is 
better  to  reject  the  top  layer,  which  may  be  slightly 
darkened.  The  paste  is  next  made  in  a  clean  agate 
mortar  by  grinding  together  crystals  of  CdS0^8/.3 
H2O,  and  a  little  mercury,  and  then  mixing  in  about 
three  volumes  of  the  mercurous  sulphate  and  enough 
saturated  cadmium-sulphate  solution  to  make  a  thin 
paste.  After  the  mercury  and  the  paste  have 
been  introduced  into  the  positive  side  of  the 
cell,  both  legs  arc  filled  up  to  the  cross-tube 
with  the  dr>^  clean  crystals  of  CdS048/3H=0. 
Enough  of  the  saturated  cadmium-sulphate  solu- 
tion is  finally  added  to  fill  the  cell  to  the  ton 
of  the  cross-tube.  The  sealing-off  is  readily  done 
by  means  of  two  small  hori/:onlal  blast  flames,  three 
centimeters  long,  directed  in  a  line  toward  each  other 
and  just  meeting.  The  narrow  part  (a)  of  the  cell 
is  brought  between  the  impinging  flames,  the  glass 
quickly  softens,  and  the  top  part  is  drawn  off.  There 


up  in  accordance  with  the  most  approved  information 
available  at  the  time,  and  they  must  agree  closely 
with  the  cells  used  for  determining  the  Clark  15  de- 
grees cadmium  20  degrees  ratio  of  1.40670. 

Di  to  D4  were  the  first  cells  made  in  which  the 
electrolytic  mercurous  sulphate  was  used.  They 
were  put  up  December  22.  1903,  and  while  they  were 
not  put  into  the  constant-temperature  bath  till  Jan- 
uary 5.  1904,  they  showed  from  the  first  a  large  and 
constant  difference  from  B".  Previous  to  January 
6lh  their  value  relative  to  By  had  not  changed  per- 
ceptibly; the  table  shows  their  behavior  since  Janu- 
^ry  6th.  These  cells  do  not  appear  to  have  changed 
since  they  were  set  up  by  more  than  one  part  in  n 
100,000,  and  the  agreement  among  themselves  is  ex- 
ceptionally good.  Their  electromotive  force  is  about 
28  parts   in    100.000  lower  than  B6  to  Bio. 

The  next  series  made  with  the  electrolytic  mer- 
curous sulphate  were  set  up  February  15.  1904. 
The  materials  used  were  different  from'  those  used 
in  the  construction  of  Di  to  D4.  but  they  were  prc- 
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pared  as  already  described.  The  cells  composing  the 
F  series  were  put  into  the  bath  and  compared  within 
six  hours  after  they  were  set  up.  The  table  sho'.vs 
iheir  history  for  the  first  12  days.  The  very  small 
variations  which  they  exhibit  may  be  more  apparent 
than  real,  because  they  may  be  due  in  part,  at  least. 
lo  small  variations  in  the  reference  cell  B7. 

It  will  be  noticed  that  the  cells  of  this  F  series  are 
identical  with  Di  to  D4,  and  that  their  apparent 
electromotive  force  is  1.01908  international  volts  ai 
21. 1  ^ 

Cells  D5  to  Did  were  made  with  a  mercurous  sul- 
phate prepared  by  adding  a  solution  of  mercurous 
nitrate  to  a  cadmium-sulphate  solution ;  it  was  the 
same  sample  which  gave  in  our  test  cell  an  electro- 
motive force  0.206  millivolt  greater  than  the. stand- 
ard electrolytic  preparation. 

When  these  cells  were  first  compared,  immediate!. 
after  setting  up.  they  were  markedly  higher  than  Vy;, 
but  their  electromotive  force  fell  rather  rapidly  at 
first,  and  ver}'  uniformly  after  they  were  placed  in 
the  constant-temperature  bath.  The  table  show-^ 
their  history  from  January  6th;  the  upper  curve  in 
Fig.  2  was  plotted  from  the  data  pertaining  to  D6 
from  Januarj-  5th  for  the  first  nine  days  after  Its 
temperature  w-as  maintained  constant.  The  contrast 
between  the  behavior  of  this  cell  and  that  of  Di, 
which  is  shown  graphically  in  the  lower  curve  of 
Fig.  2.  is  very  marked  and  very  characteristic.  Pr07 
fessors  Jaeger  and  Lindeck  called  attention  some 
time  ago  to  the  rapid  fall  in  electromotive  force 
shown  by  some  cadmium  cells  set  up  with  mercurous 
sulphate  obtained  from  one,  at  least,  of  the  best  man- 
ufacturers.* We  consider  it  an  accomplishment  of 
considerable  value  and  interest  to  be  able  to  make 
cells  that  do  not  require  the  aging  process  to  reacli 
their  equilibrium  in  electromotive  force.  The  elec- 
trolytic method  of  preparation  furnishes  us  with  a 
mercurous  sulphate  absolutely  free  from  any  nitrate, 
and  with  cells  that  reach  their  equilibrium  immedi- 
ately. This  fact,  together  with  the  lower  value  of 
the  electromotive  force,  compared  with  that  of  cells 
made  by  the  use  of  mercurous  sulphate  prepared  in 
any  other  way.  points  to  the  purity  of  the  electrolytic 
salt,  compared  especially  with  that  made  from  the 
nitrate  of  mercury. 

The  cell  marked  Gi  was  set  up  with  electrolytic 
sulphate  of  mercury,  .to  which  a  trace  of  mercurous 
nitrate  was  added  and  mechanically  mixed  in  the 
paste.  Gi  shows  both  the  time  element  and  the 
higher  electromotive  force. 

Cell  G2  was  made  with  mercurous  sulphate  which 
had  been  exposed  to  sunlight  for  six  weeks  (under 
N/ioHi;S04)  and  which  was  quite  black.  The  cell 
has  a  very  high  electromotive  force,  showing  that 
the  salt  discolored  by  sunlight  has  undergone  a 
marked  change  and  needs  further  investigation.  After 
a  cell  has  been  set  up  the  discoloration  produced  by 
the  light  is  probably  only  superficial  and  may  not 
affect  the  electromotive  force  seriously:  but  it  is  bel- 
ter to  avoid  the  discoloration  by  excluding  the  light 
from  the  cell. 

The  mercurous  salt  used  in  G3  was  made  from  re- 
crj'stallized  mercuric  sulphate  (HgSO^),  which  was 
shnkcn  with  mercury  in  dilute  sulphuric  acid.  The 
reduction  is  brought  about  by  vigorous  shaking,  so 
ns  to  insure  the  fine  division  of  the  mercury  and  its 
distribution  throughout  the  salt.  The  electromotive 
force  of  this  cell  is  very  close  to  those  made  with 
the  electrolytic  sulphate;  the  slight  time  element  indi- 
cates a  slight  impurity.  This  experience  indicates 
also  that  the  high  electromotive  force  of  other  cells 
is  not  due  to  the  presence  of  the  mercuric  salt. 

Cells  G4.  G5  and  G6  were  made  with  mercurous 
sulphate  which  had  been  hj-^drolyzed  by  shaking  with 
water  and  mercury,  renewing  the  water  six  times. 
or  until  the  conductivity  of  the  solution  was  constant, 
"^bowing  thnt  no  further  change  was  taking  place. 
'I'he.se  cells  have  nlso  a  high  electromotive  force,  and 
the  mercurous  sulphate  modified  in  this  way  presents 
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another  problem  to  be  worked  out.  Indeed,  this  pre- 
liminary work  has  opened  up  a  large  field  for  chem- 
ical investigation,  which  we  hope  to  report  on  later. 
This  paper  deals  with  Weston  cadmium  cells  only. 
We  have  also  made  15  Clark  cells  with  electrolytic 
mercurous  sulphate;  they  show  remarkable  agree- 
ment, but  they  have  not  been  under  observation  for 
so  long  a  period  as  the  cadmium  cells. 


Electric  Service  on  the  Lancashire  and 
Yorkshire  Railway  in  England. 

One  of  the  English  steam  roads  which  have  re- 
cently changed  to  electrical  operation  is  the  Liver- 
pool and  Southport  division  of  the  Lancashire  and 
Yorkshire  Railway  Company.  The  work  of  recon- 
struction has  been  going  on  for  about  18  months, 
the  scheme  originating  with  J.  A.  F.  Aspinwall,  the 
general  manager  of  the  company.  With  steam  op- 
eration the  total  train  mileage  a  day  was  about  i.goo, 
while  with  electrical  operation  this  has  been  in- 
creased to  3,200.  With  the  new  system  the  time 
has  been  decreased  to  37  minutes  between  Liverpool 
and  Southport,  as  against  54  minutes  with  steam. 

Three-phase  alternating  current  is  employed  at 
7,500  volts,  reduced  at  sub-stations  to  650  volts. 
The  power  house  is  situated  at  the  center  of  dis- 
tribution and  contains  four  1,500-kilowatt  units  and 
one  750-kilowatt  unit.  All  of  the  high-tension  switch 
gear  is  located  in  a  fireproof  room.  Three  of  the 
transforming  points  have  four  rotaries  installed,  while 
the  fourth  contains  three. 

The  track  is  provided  with  two  contact  rails,  one 
for  the  outgoing  and  one  for  the  return  current,  the 
former  beins:  carried  outside  the  track  rails  as  usual 
and  the  latter  between  the  rails.  The  current,  after 
passing  through  the  motors,  passes  out  by  way  of  the 
car  wheels  to  the  track,  and  from  there  through 
bonds  to  the  middle  conducting  rail. 

Trains  are  made  up  of  two  first  and  two  third-class 
cars,  the  latter  acting  as  motor  cars  and  being  placed 
on  the  ends  of  the  train.  Each  motor  car  carries 
four  150-hCirsepower  motors. 


Chicago  Engineers  Inspect  Switchboard. 

Operating  steam  and  electrical  engineers  of  "Chi- 
cago plants  to  the  number  of  about  20  on  April  30th 
enjoyed  the  hospitality  of  Henry  Newgard  &  Co., 
electrical  contractors  of  Chicago.  The  occasion  was 
an  enjoyable  one  and  will  be  remembered  with  pleas- 
ure by  those  present.  The  firm  has  nearly  com- 
pleted a  large  switchboard  for  Pettibone,  MuUiken 
^<:  Co.  of  Chicago,  which  is  a  model  of  good  work- 
manship and  embodies  a  number  of  unique  features. 
It  was  to  inspect  the  new  board  that  the  guests  were 
invited.  The  board  is  eight  feet  high  by  20  feet  long, 
of  Tennessee  marble,  and  is  of  8,000  amperes  normal 
capacity,  though  it  will  carry  as  high  as  15.000  am- 
peres for  several  hours  without  undue  heating.  It 
stands  in  the  company's  shop  and  was  thoroughly 
inspected  by  the  party.  After  an  hour  spent  in  the 
shop  the  party  proceeded  to  the  Sherman  House, 
wliere  a  generous  dinner  was  provided,  and  the  guests 
were  entertained  until  a  late  hour  in  the  afternoon. 
Henry  and  Martin  Newgard  were  the  hosts  of  the 
occasion  and  the  guests  were :  W.  Leinard,  A.  Ort- 
seifen,  L.  S.  McMa^ler,  William  Christmann.  Jr., 
Alfred  E.  Holmes.  Otto  Luhr.  Fred  Birker,  F.  Dres- 
bach,  J.  Weiffenbaugh.  T.  Olson.  W.  P.  Crockett. 
Will  Cheney,  Jr.,  Charles  E.  Brown,  Mr.  Harkins, 
A.  D.  Oyer.  George  G.  Hayes,  John  Hamilton,  E. 
Newman,  Mr.  Wilkinson,  Mr.  Starr  and  H.  W. 
Young. 


Fuseless  Rosette  for  Concealed  Work. 

Illustrated   herewith   is  a   new   fuseless   rosette  for 
concealed   work  just   placed  on   the  market  by   Pass 
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recessed  to  permit  the  heads  of  tubes  to  extend  one- 
half  inch  from  the  ceiling,  completely  covering 
them.  A  closed  porcelain  cover  then  slips  over  the 
whole  piece,  completely  concealing  it.  thereby  mak- 
ing a  finished  and  complete  installation. 
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New  Members  of  the  Institute. 

At  a  directors'  meeting  of  the  American  Institute 
of  Electrical  Engineers  held  in  New  York  city  on 
April  22d,  62  gentlemen  were  admitted  as  associates. 
Among  the  number  were  Joseph  B.  McCall,  president 
of  the  Philadelphia  Electric  Company  of  Philadel- 
phia; William  J.  Wilgus,  fifth  vice-president  of  the 
New  York  Central  and  Hudson  River  Railroad  Com- 
pany ;  Joseph  Appleton  of  the  Electric  Storage  Bat- 
tery   Company,    and   the   following-named : 

Dcrg,    E.    v.,    Tellurioe   Power    Company Provo,    Utah 

Uott,  G.  R.,  American  Elevator  Company. ..  Columbus,  Oliio 
Boyd,    A.    A.,    Michigan    City    Electric    Company 

Michigan    City,    Incl. 

Cope,    A.    N.,    Columbus    Public    Service    Company 

Columbus,     Ohio 

Crankshaw,  J.   B.,  Cincinnati  Engineering  and  Investment 

Company    Cincinnati,    Ohio 

Crane,  C.  E.,  Mutual  Light  and  Heat  Company,  Seattle.  Wash. 
Davenport,     A.     L.,     Edison    Electric     Company     of    I-os 

Angeles 1-ong    Beach,    Cal. 

I-jctcher,    R.    F.,    McMaster  &    Fletcher Columbus,    Ohio 

Gresham,    W.   A.,  Georgia  Electric   Company Atlanta,  Ga. 

Hale,   W.    B.,    Western   Electric   Company Chicago,    711. 

ilulme,    F.    W.,    Hydro-electric    Company St.    Louis,    Mo. 

Kaistr,    L.  _T.,    Thomas    Emery's    Sons Cincinnati,    Ohio 

Lohman,  F.  H.,  Calumet  and  Arizona  Mining  Com- 
pany     ■. Douglas,    Ariz. 

r\rcMasters,  J.  C,  McMasters  &  Fletcher,  Coiumhus,  Ohio 
McNamee,    1.    VV.,    Wabash    Electric   Light   Company.... 

Wabash,    Ind. 

JNTettler,    H.    W.,    Chicago    Edison    Company.  ., Chicago 

Mitchell,  A.  J.,  Adams-Bagnall  Electric  Company,  Atlanta,  Ga. 

Richardson,    J.    W.    A New    Orleans,    La. 

Kiggs,    W.    M.,    Clemson    Agricultural    College 

Clemson    College,  S.    C. 

Salomon,  A.  F.,  Nernst  Lamp  Company ....  St.  Louis,  Mo. 
Snyder,     H.     N.,     Santa    Paula     Electric    Company 

Santa    Paula,    Cal- 

Tobey,    T.    O.,    Northern    California    Power    Coni'iany.  ..  . 

; Manton,     Cal. 

Vickers,  F.  E.,  General  Electric  Company.. Los  Angeles,    Cal. 

Wilmerding,    C.    PI Chicago,    III. 

Yimdt,    G.    J.,    Southern    ]JelI    Telephone    and    Telegraph 

Company Atlanta.    Ga. 


Electropneumatic    System     in     Depart- 
ment Store. 

The  air-compressor  plant  which  is  installed  in  one 
of  Chicago's  largest  department  stores  is  of  unusual 
interest.  Two  of  the  compressors  have  cylinder 
dimensions  of  i6Vjt  and  12^^  hy  12  inches,  and  the 
remaining  one  is  eight  by  eight  inches.  The  cylin- 
ders are  not  compounded,  each  being  separate  so  as 
lo  allow   of  a   supply   of  air  at   different  pressures. 

The  larger  compressors  are  belt  connected  to  50- 
horsepower  electric  motors,  while  the  smaller  one  is 
driven  by  a  7^/-2-horsepower  motor.  The  former  are 
both  connected  to  the  same  piping  system  and  only 
one  is  operated  at  a  time. 

Various  uses  are  found  for  the  compressed  air. 
Pressure  at  65  pounds  is  used  for  carpet  and  fur 
cleaning.  The  500  pneumatic  self-opening  elevator 
doors  are  operated  by  air  pressure  at  25  pounds  to  the 
square  inch. 

The  small  compressor  supplies  air  at  25  pounds 
to  doctors  and  dentists  in  the  office  building  adjoin- 
ing the  store  and  under  the  same  management.  The 
air  for  the  latter  purpose  is  first  carefully  cleaned 
and  purified  in  a  tank,  from  which  the  compressor 
draws  its  supply. 

Automatic  control  is  provided  for  each  motor, 
which  runs  inteiTnittently.  When  the  pressure  falls 
below  a  certain  point  a  silver  needle  makes  contact, 
energizing  a  relay,  which  in  turn  makes  the  circuit 
for  a  solenoid  switch  which  starts  the  motor.  When 
ihe  pressure  has  again  reached  the  normal  point  the 
circuit  is  broken  and  the  motor  stops,  no  attendance  " 
being  required. 

The  Copper  Market. 

During  the  latter  part  of  April  the  tone  of  the  cop- 
per market  showed  a  decided  improvement.  Elec- 
trolytic bars  were  quoted  at  13%  cents  a  pound 
against  12^/^  cents  for  the  same  period  in  March, 
resulting  from  the  heavy  March  exports,  which 
reached  22,852  tons.  The  total  exports  for  the  first 
three  months  of  this  year  reached  69,010  tons, 
or  85  per  cent,  of  the  domestic  production  for 
that  period.  It  is  quite  probable  that  the  bulk  of 
this  w'as  taken  by  consumers  and  not  stored  to 
reappear  on  the  market  later,  since  trade  conditions 
have  improved  in  Europe,  which  is  capable  of  ab- 
sorbing copper  more  quickly  than  a  year  ago.  With 
the  present  healthy  trade  conditions  and  a  large 
legitimate  demand  it  appears  that  the  copper  market 
is  resting  on  a  firm  foundation. 


FUSELESS  ROSETTE  FOR  CONCEALED  WORK. 

&  Seymour  of  Solvay,  N.  Y.    This  rosette  embodies 
several  new  departures.     The  bottom  of  the  base  is 


Chicago  Street-railway  Situation. 

It  is  probable  that  representatives  of  the  Chicago 
Union  Traction  Company,  the  Chicago  City  Railway 
Company  and  the  local  transportation  committee  of 
the  City  Council  will  soon  get  together  for  the  dis- 
cussion of  means  for  a  settlement  of  the  unsatisfac- 
tory traction  situation  as  regards  franchise  exten- 
sion. John  S.  Miller  for  the  Union  Traction  Com- 
pany and  Colonel  E.  R.  Bliss  for  the  Chicago  City 
company  have  answered  Chairman  Foreman's  in- 
vitation to  submit  their  desires,  and  it  is  understood 
are  ready  to  take  the  matter  up  with  the  committee. 
The  matter  of  purchasing  100  new  cars  for  the 
Union   Traction   Company  is  about  to  be  taken   up. 


Great  Britain, 

London.  April  20.— For  the  last  two  or  three  years 
the  attitude  of  parliamentary  committees,  especially 
towards  tube-railway  bills  on  financial  matters,  has 
been  severely  commented  upon.  This  attitude  is  that 
unless  the  promoters  can  produce  an  absolute  guaran- 
tee that  the  necessary  capital  will  be  found,  the  bill 
will  not  be  passed.  Going  back  to  the  root  of  the 
matter  it  must  be  confessed  that  the  advent  of  the 
American  millionaire  in  England  has  had  not  a 
little  to  do  with  this  condition  of  affairs,  for  it  was 
in  igoi  when  Mr.  Yerkes  and  Mr.  Morgan  were 
competing  for  the  control  of  certain  railway  lines  in 
London  that  the  principle  of  "planking  down  the 
sovereigns"  was  "first  enunciated.  Since  then  in  all 
large  electrical  schemes  almost  the  first  question 
asked  by  the  committee  is,  "Have  you  any  guaran- 
tee that  your  capital  will  be  subscribed?"  How- 
ever desirable  this  attitude  may  be  from  some 
aspects,  it  is  having  a  serious  effect  in  many  direc- 
tions, for  no  company  will  ever  be  in  a  position 
to  go  to  the  public  for  subscriptions.  Furthermore, 
promoters  will  be  very  chary  of  bringing  schemes 
to  Parliament,  however  good  they  may  be.  This 
policy  of  the  parliamentary  committees,  however,  is 
being  extended  and  only  last  week  a  scheme  which 
proposed  to  supply  electric  power  over  a  large  area 
to  the  east  of  London  was  rejected  practically  be- 
cause the  promoters  had  not  their  capital  already 
subscribed  before  the  bill  was  passed. 

In  spite  of  the  fact  that  no  electric-lighting  pro- 
visional order  under  the  Electric  Lighting  Acts 
gives  the  owner  a  monopoly  of  supply  in  any  par- 
ticular area,  the  municipalities  which  are  supplying 
electricity  in  the  areas  covered  by  some  of  the  newer 
power  schemes  have  been  very  successful  in  their 
opposition.  It  is  true  that  last  year  was  rather  dis- 
astrous from  the  municipal  point  of  view  in  this 
matter,  inasmuch  as  several  power  bills  were  passed, 
which  included  many  towns  where  a  supply  was  al- 
ready given,  but  in  previous  years  the  promoting 
companies  have  been  glad  to  make  concessions  to 
the  larger  municipalities  and  to  exclude  their  areas, 
rather  than  to  incur  the  expense  of  a  prolonged 
fight  in  Parliament.  Rather  than  give  way  in  this 
manner,  however,  the  Lincolnshire  and  Yorkshire 
electric-power  bill,  which  has  already  gone  several 
stages  this  year,  has  come  to  an  untimely  end. 
Something  like  30  local  authorities  desired  to  have 
an  absolute  veto  to  keep  the  power  company  from 
supplying  within  their  towns,  and  the  oppression  was 
so  great  that  the  promoters  decided  to  abandon  the 
bill  for  this  year.  The  capital  of  the  proposed  com- 
pany was  some  $5,000,000.  Altogether  private  enter- 
prise in  the  directions  indicated  above  is  not-having 
a  too  easy  time  in  Great  Britain  at  present. 

Wilh  regard  to  the  announcement  recently  made 
by  the  chairman  of  the  Marconi  Wireless  Telegraph 
Company,  that  arrangements  are  being  concluded 
with  the  postoffice  for  facilitating  the  receipt  and 
inland  forwarding  of  wireless  telegrams,  the  post- 
master-general states  that  the  negotiations  are  still 
in  progress.  Although  at  present  he  finds  it  im- 
possible to  publish  any  details  of  what  is  taking 
place,  it  is  expected  that  during  the  course  of  the 
session  a  statement  will  be  made  hy  the  government 
on  the  subject  of  space  telegraphy  and  the  arrange- 
ments which  the  postoffice  hopes  to  conclude  with 
the  Marconi  company  in  particular. 

Another  matter  in  which  the  government  is  at 
present  deeply  interested  is  the  question  of  tlie  ac- 
quisition of  the  undertaking  of  the  National  Tele- 
phone Company.  I  recently  made  reference  to  the 
statement  made  in  Parliament.  A  few  days  ago  a 
conference  was  held  in  London  by  a  large  number 
of  municipal  authorities  to  consider  what  action 
should  be  taken  by  them  in  regard  to  this  matter. 
The  chairman  stated  as  his  opinion  that  representa- 
tions should  at  once  be  made  to  the  postmaster- 
general  so  that  the  local  authorities  should  have  an 
opportunity  of  being  heard  before  the  negotiations 
between  the  government  and  th.e  National  company 
assumed  too  definite  a  form.  The  opinion  was  also 
expressed  that  the  municipalities  should  work  the 
1(  cal  lines  and  the  government  the  trunk  lines.  The 
City  of  London  Corporation  is  also  convening  a 
conference  on  the  matter. 

A  short  time  ago  most  of  the  American  journals 
made  some  mention  of  a  new  process  which  was 
being  exploited  here,  for  the  electrical  conversion 
of  peat  into  coal.  The  first  meeting  of  the  company 
owning  the  patents  has  now  been  held,  when  the 
statement  was  made  that  all  the  trials  had  proved 
eminently  satisfactory,  and  that  "electropeat"  coal 
could  be  produced  at  five  shillings  a  ton.  The  iden 
•]s  to  form  subsidiary  companies  for  the  manufacture 
of  peat  coal  all  over  the  British  Isles,  such  com- 
panies to  number  200. 

The  decision  of  Parliament  that  a  tramway  com- 
pany should  have  compulsory  running  power  over 
municipal  lines  has  created  a  great  stir  in  municipal 
circles,  and  considerable  opposition  is  being  made 
to  the-  bill  in  question.  A  conference  was  held  yes- 
terday with  regard  to  the  matter  _  when  great  in- 
dignation was  expressed  at  the  decision  of  the  parlia- 
mentary committee  in  question.  All  the  larger 
municipaJities  in  the  countrv-  are  combining  to  fight 
the  question  out.  ^- 
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New  York. 

New  York,  April  30. — The  Rapid  Transit  Com- 
mission has  reached  an  important  conclusion  in  de- 
ciding that  bids  shall  be  made  by  sections  for  the 
new  subway  franchises,  in  order  that  the  rivalry  of 
the  Metropolitan  and  Belmont  interests  may  be  ac- 
curately gauged.  It  was  also  decided  that  there  shall 
be  no  open  ditchwork  in  constructing  the  next  tun- 
nel, but  that  the  work  should  be  done  by  boring. 
Twelve  months  must  elapse,  liowever,  before  any 
contract  can  be  arranged  on  account  of  the  con- 
sideration of  the  necessary  details  as  to  the  route  and 
the  securing  of  the  approval  of  various  civic  au- 
thorities. It  is  also  hoped  that  an  amendment  of 
the  rapid-transit  act,  enabling  the  subway  franchises 
to  be  assessable  for  taxation  purposes,  may  be  ob- 
tained during  the  next  legislative  session.  It  is  in- 
teresting to  note  that  the  Belmont  subway,  now 
practically  completed,  is  especially  exempt  from  taxa- 
tion by  law.  As  to  the  routes,  it  is  recommended 
that  the  new  subway  shall  be  a  combination  of  an 
east  and  west-side  route,  running  south  on  the  east 
side  from  the  present  subway  station  at  One-hun- 
dred-and-forty-ninth  Street  and  Third  Avenue,  and 
eventually  proceeding  through  Canal  Street  over  the 
new  Manhattan  Bridge,  and  so  out  to  Fort  Ham- 
ilton, via  Flatbush  Avenue.  Brooklyn.  It  will  be 
seen  that  the  commissioners  have  thus  extended  the 
original  plans  of  the  Metropolitan  company,  and 
also  favored  the  Metropolitan  idea  as  offering  great 
advantages  to  the  public  in  the  matter  of  transfer 
facilities.  Mr.  Thomas  F.  Ryan,  the  head  of  the 
Metropolitan  company,  states  that  the  routes  are  en- 
tirely satisfactory.  Ihe  rapid-transit  commissioners 
have  practically  decided  that  the  unsightly  kiosks 
which  have  been  erected  at  the  new  subway  stations 
shall  not  be  allowed  in  connection  with  any  future 
subways.  It  is  even  suggested  that  legislation  .shall 
be  secured  by  which  future  subway  stations  must  be 
erected  on  private  pioperty,  similar  to  those  on  the 
London  underground  systems. 

In  spite  of  protest  upon  the  part  of  adjacent  prop- 
erty owners,  the  New  York  Central  Railroad  will 
fill  in  the  Spuyten  Duyvil  Creek,  in  order  to 
straighten  the  tracks  along  which  it  proposes  to  run 
its  electric  trains.  Incidentally,  when  this  is  com- 
pleted, it  will  change  the  topography  of  Manhattan 
Island  by  joining  it  with  the  mainland.  The  rail- 
road company  has  agreed  to  run  electric  trains  on  a 
five-minute  headway  only  on  condition  that  there 
should  be  no  drawbridges  on  the  creek. 

The  traffic  condition  of  Brooklyn  Bridge  still  con- 
tinues to  call  forth  numberless  suggestions,  prompted 
more  or  less  by  self-interest,  as  to  alleviating  the 
crush.  This  week  a  plan  has  been  published  by  Mr. 
Niels  Poulson,  president  of  the  Hecla  Iron  Works, 
who  suggests  that  a  superstructure  for  foot  passen- 
gers should  be  constructed.  He  advocates  the  build- 
ing of  five  platforms  for  the  electric  cars  at  the 
Manhattan  end.  so  that  four  trains  could  be  con- 
tinually loading  or  unloading,  and  he  further  de- 
clares that  this  improvement  could  be  completed 
within   two  months. 

Considerable  attention  has  been  attracted  by  the 
publication  of  statements  by  Capt.  F.  Norton  God- 
dard,  chairman  of  a  sub-committee  of  the  City  Club, 
implicating  the  Western  Union  Telegraph  Company 
with  poolroom-keepers.  Captain  Goddard  sent  men 
to  negotiate  with  the  company  for  the  supply  of 
racing  information,  and  they  were  offered  a  service 
at  $25  a  day  for  a  local  track,  with  $5  more  for  each 
additional  track,  the  money  to  be  paid  daily  to  the 
operator,  it  is  said.  This  arrangement  was  verified 
on  behalf  of  the  company  by  Mr.  Mitchell,  who  is 
reported  to  have  said  that  he  would  provide  an 
operator  "who  has  had  a  large  experience  in  pool-\ 
rooms  and  who  knows  Ihe  ropes  and  who  knows 
enough  to  climb  out  of  the  window  when  trouble 
comes."  Another  suggestion  was  that  the  wires 
should  be  brought  down  a  chimney  in  order  more 
elTectively  to  delude  the  police.  The  local  papers 
have  dealt  at  great  length  with  these  revelations, 
even  to  tlie  extent  of  publishing  a  list  of  29  di- 
rectors of  the  company. 

The  Jones  Electric  Manufacturing  Company  of 
New  York  has  been  incorporated  with  a  capital  of 
$50,000,  the  directors  being  O.  C.  Brassc  of  West 
New  Brighton  and  S.  F.  Jones  and  H.  H.  Sherman, 
both  of  New  York. 

Alexander  McKenzie,  said  to  be  a  professional 
beggar,  has  invented  a  device  for  the  protection  of 
the  third  rail,  and  it  is  thought  will  receive  the  prize 
offered  by  the  Interborough  company.  On  the  police 
records  McKenzie  is  classified  w-ith  the  harmless 
mendicants.  For  weeks  at  a  time  he  would  be  seen 
every  afternoon  at  the  stations  along  the  Sixth 
Avenue  line,  and  then  he  would  be  arrested  and 
sent  to  the  island.  During  his  various  periods  of 
confinement  he  perfected  the  models  for  protecting 
the  third  rail.  At  least  that's  what  the  newspapers 
say.  D.  W.  W. 


New  England. 


sanction  a  general  bill  authorizing  cities  and  towns 
to  invest  in  the  securities  of  street-railway  companies 
operating  within  their  borders,  has  before  it  now  a 
special  bill  to  grant  the  town  of  Plymouth  the  privi- 
lege of  purchasing  $15,000  more  '  stock  of  the 
Plymouth,  Carver  and  Wareham  Street  Railway 
Company.  It  already  has  $15,000  invested  therein  in 
accordance  with   permission  granted  last  year. 

The  Massachusetts  railroad  commissioners  have 
authorized  the  issues  of  stock  asked  for  by  the  Boston 
and  Worcester  and  the  Berkshire  street-railway  com- 
panies to  the  amount  of  $100,000  and  $200,000  re- 
spectively ;  also  the  former  road's  issue  of  $200,000 
additional  bonds. 

Work  was  begun  on  April  25th  on  the  new  Rock- 
land, South  Thomaston  and  Owl's  Head  railway  in 
Maine,  which  is  to  cost  $115,000. 

The  transformer  plant  which  the  Meriden  Electric 
Railroad  Company  has  been  erecting  at  Hanover 
Park,  near  Meriden,  Conn.,  is  ready  for  business  and 
will  be  set  in  operation  at  once.  Power  will  be  ob- 
tained from  the  third-rail  power  station  at  Berlin,  a 
distance  of  nine  miles.  About  $50,000  has  been  ex- 
pended on  the  new  station.  B. 


Dominion  of  Canada. 

Winnipeg.  Man..  April  30. — The  Ottawa  Electric 
Company  has  offered  to  do  the  street  lighting  of  the 
city  of  Ottawa  by  contract  at  the  rate  of  $56.94  a 
year,  the  present  rate  being  $65.  A  second  bid  was 
from  the  Consumers'  Electric  Supply  Company, 
which  offered  to  supply  power  for  the  civic  system 
at  $14.75  per  horsepower,  but  quoted  no  figure  for 
lighting  by  contract.  The  civic  committee  recom- 
mended that  this  offer  be  accepted,  it  being  asserted 
on  an  expert's  report  that  the  city  can  do  its  street 
lighting  at  a  cost  of  $40  a  light.  The  estimated  cost 
of  a  municipal  plant  is  $40,000,  exclusive  of  the  poles, 
and  it  is  proposed  to  buy  the  power  and  utilize  the 
poles  of  the  existing  companies,  which  is  permitted 
by  the  terms  of  the  existing  franchises.  The  total 
annual  charges  for  maintenance  are  placed  at  $19,900. 
or.  roughly,  $42  a  lamp,  but  the  power  having  been 
offered  at  25  cents  per  horsepower  below  the  esti- 
mate, and  the  city  not  having  to  pay  for  the  use  of 
poles,  as  is  provided  for  in  the  estimate,  makes  the 
net  cost,  according  to  the  city  engineer's  figures,  $40 
a  lamp.  There  are  475  arc  lamps  in  the  city  and 
in  the  future  there  will  be  no  moonlight  schedule. 

The  Suburban  Tramway  and  Power  Comoany  of 
Montreal,  promoted  by  Paul  Gaiibert  and  J.  L.  De- 
Carie  of  Montreal,  .\rren  Weil  and  Rufus  Mc- 
Duffie  of  New  York,  and  Charles  Allard  of  Chambly. 
has  a  bill  before  the  Quebec  Legislature  asking  the 
right  to  construct  and  operate  railways  and  tram- 
ways in  seven  counties,  to  acquire  waterpower  and 
operate  electric  works  for  the  use  and  transmission 
of  electricity,  and  to  manufacture,  use,  supply  and 
dispose  of  electricity  for  street-railway,  light  and 
other  purposes.     The  capital  stock  will  l3e  $2,000,000. 

Some  poles  and  wire  belonging  to  the  Montreal 
Light.  Heat  and  Power  Company  have  been  carried 
away  in  an  ice  break.  The  wire  that  brings  the 
electric  power  from  Shawinigan  Falls  to  Montreal 
has  been  rendered  useless  for  several  days,  with  a 
loss  of  at  least   10.000  horsepower  to  Montreal. 

The  third  annual  report  of  the  Sao  Paulo  Tram- 
way Company  shows  a  very  successful  season.  The 
company  has  received  from  manufacturers  in  Sao 
Paulo  contracts  for  600  additional  horsepower,  which 
it  will  begin  supplying  within  six  months;  this  is 
an  increase  of  25  per  cent,  in  horsepower  supplied 
and  contracted  for. 

C.  A.  Stoess,  engineer  of  the  Stave  Lake  (B.  C.) 
Power  Company,  has  a  large  number  of  men  en- 
gaged on  work  at  the  Stave  River  Falls,  where  they 
are  harnessing  20.000  horsepower.  The  cutting  of 
a  canal  is  the  first  part  of  an  extensive  scheme 
whereby  this  valuable  waterpower  may  be  utilizeji 
for  use  in  the  city  of  Vancouver,  which  is  35  miles 
distant. 

The  Legislature  of  New  Brunswick  has  passed 
the  bills  of  the  Twin  Tree  Mines  Railway  Company 
(electric)  and  the  Shediac  Electric  Light  and  Pgwer 
Company.  H. 


Boston,  April  30. — The  final  payment  on  the  new 
issue  of  stock  of  the  Edison  Electric  Illuminating 
Company  of  Boston  will  be  payable  May  3d,  when 
certificates  will  be  issued.  Under  the  terms  of  the 
circular  sent  out  when  the  stock  subscriptions  were 
called  for  stockholders  who  paid  the  entire  amount 
on  February  ist  are  entitled  to  interest  thereon  at 
the  rate  of  four  per  cent.  About  80  per  cent,  of  the 
subscribers  availed  themselves  of  the  offer, 

The   Massachusetts   Legislature,  which   declined   to 


Indiana. 

Indianapolis,  May  2.— Judge  Carter  of  the  Supe- 
rior Court  of  this  county  has  appointed  the  Lhiion 
Trust  Company  receiver  for  the  Home  Heating  and 
Lighting  Company  on  application  of  the  Knight  & 
Jillson  Company. 

The  Common  Council  of  the  city  of  Elkhart  has 
authorized  a  suit  brought  against  the  St.  Joseph 
Power  Company  for  alleged  damages  ta  streets  and 
sewers  by  reason  of  back  water  from  the  power  com- 
pany's Hen  Island  dam.  The  Indiana  Supreme 
Court  has  recently  decided  that  a  corporation  is 
liable  to  land  owners  for  damages  occasioned  by 
back  water  due  to  the  construction  of  a  dam.  The 
city  of  Elkhart  thinks  the  same  doctrine  will  apply 
to  damages  to  streets  and  sewers. 

The  Geneva  Traction  Company,  which  is  building 
a  line  froni  Celina.  Ohio,  to  Marion.  Ind.,  is  asking 
for  franchises  in  a  number  of  Indiana  towns  and 
cities  through   which  the  line  passes. 

C.  N.  Wilson,  general  manager  of  the  Columbus, 
Greensburg  and  Richmond  Traction  Company,  is 
experiencing  much  difficulty  in  getting  into  Rich- 
mond. Five  routes  into  the  city  have  been  surveyed, 
but  in  each  case  the  council  declined  to  grant  a 
franchise  over  any  street  in  which  a  majority  of  the 


property  owners  object.  The  company  has  concluded 
to  arrange  for  terminal  facilities  on  the  west  side  of 
the  river. 

The  first  of  seven  arched  spans  to  support  the 
roof  of  the  train  sheds  of  the  new  terminal  inter- 
urban  station  in  this  city  has  been  placed  in  position. 
Each  span  is  13S  feet  wide,  68  feet  high  and  con- 
tains 15  tons  of  steel. 

A  mortgage  covering  the  property  of  the  New 
Albany  waterworks  for  $750,000  has  been  filed.  A 
portion  of  this  money  is  to  pay  the  cost  of  a  modern 
filtration  system  and  private  electric-lighting  plant 
for  the  company.  F. 


Michigan. 

Detroit,  April  30. — It  is  said  that  when  cars  of 
ihe  Detroit  United  Railway  Company  get  behind 
their  schedule  time  the  motomian  puts  out  a  sign, 
and  during  the  time  the  sign  is  out  no  passengers  are 
taken  on  board.  When  the  car  catches  up  to  its 
schedule  the  sign  is  removed. 

The  Kalamazoo  Valley  Electric  Company,  which 
now  furnishes  light  for  the  village  of  Allegan,  will 
ask  for  a  commercial  franchise. 

The  car  barns  of  the  Grand  Rapids,  Grand  Haven 
and  Muskegon  railway  were  destroyed  this  week 
by  fire  which  burned  two  dummy  locomotives  and 
several   passenger  coaches. 

W.  A.  Boland  has  formed  a  new  company,  capital- 
ized at  $1,000,000.  called  the  Consolidated  Traction 
Company  of  Jackson,  to  take  over  the  property  of 
the  Jackson  and  Suburban  Traction  Company,  now 
operated  by  the  Jackson  city  lines,  and  also  a  line  to 
Grass  Lake.  This  new  company  is  at  present  inde- 
pendent of  the  Jackson  and  Battle  Creek  Traction 
Company  and  also  of  the  Jackson  and  Ann  Arbor 
Company,  but  the  owners  of  these  companies  are 
believed  to  be  on  friendly  terms,  and  this  seems  to 
be  an  important  step  toward  the  construction  of  the 
Boland  system  to  the  eastern  part  of  the  state. 

The  Bay  City  Traction  and  Lighting  Company 
offers  to  furnish  the  city  with  street  lights  at  $60  a 
year  for  each  arc  light.  This  offer  is  made,  it  is  said, 
to  demonstrate  that  a  private  corporation  can  furnish 
light  cheaper  than  the  city  can.  The  report  of  the 
city  light  station  shows  that  it  costs  the  city  $69.40 
a  year  for  each  arc  light,  with  an  average  run  of 
about  eight  hours  a  day. 

The  management  of  the  Detroit  L^nited  Railway 
Company  has  been  working  upon  the  new  street-rail- 
way schedule,  as  provided  by  the  ordinance  recently 
passed  by  the  council.  An  employe  of  the  company 
has  figured  that  there  will  have  to  be  about  25  cars 
added  to  the  service  to  live  up  to  the  requirements 
of  the  ordinance.  C.  G.  W. 


Ohio. 

Cleveland,  April  30. — H.  R.  Probasco,  representing 
the  Miami  and  Erie  Canal  Association,  has  made 
a  request  of  the  State  Board  of  Public  Works  that 
the  Miami  and  Erie  Canal  Transportation  Company 
be  ousted  from  the  use  of  the  canal  from  Cincinnati 
to  Dayton.  It  is  pointed  out  that  the  company  has 
not  completed  its  line  within  the  specified  time  and 
that  the  towpath  is  impassable  for  mules  in  many 
places. 

The  Cleveland  Electric  Railway  Company  has  ar- 
ranged to  use  an  electric  welder  on  the  Payne  Av- 
enue and  Superior  Street  lines  this  summer,  in  an 
effort  to  bring  the  tracks  up  to  a  better  condition. 

Permission  has  been  given  by  the  City  Council  of 
Zanesville  to  the  Cleveland,  Painesville  and  Eastern 
and  the  Cleveland,  Painesville  and  Ashtabula,  to 
connect  their  lines  in  that  place,  thus  giving  a  con- 
tinuous road  from  Cleveland  to  Ashtabula. 

Among  the  improvements  planned  by  the  Cincin- 
nati Traction  Company  is  the  installation  of  a  new 
1,500-kilowatt  generator  in  the  Eighth  Street  station. 

Attorney  W.  B.  Sanders,  for  the  Cleveland  Elec- 
tric Railway  Company,  has  filed  a  brief  with  the 
Supreme  Court  in  the  Hopkins-Cope  four-cent-fare 
cases.  He  says  that  the  company  was  granted  a 
franchise  on  Kinsman  Street  at  one  time  with  the 
understanding  that  council  reserve  the  right  to 
fix  the  fare,  but  that  in  the  extension  of  the  fran- 
chise later  that  body  withdrew  its  right  and  agreed 
to  a  five-cent  cash  fare  of  ir  tickets  for  50  cents. 
No  decision  will  likely  be  reached  for  several  months. 

The  Southeastern  Ohio  Railway,  Light  and  Power 
Company  of  Zanesville  has  begun  work  on  the  road 
from  that  city  to  Sayre.  E.  R.  Myer  and  M.  W. 
Hissey  are  interested  in  the  new  road. 

The  Electric  Controller  and  Supply  Company  of 
Cleveland  will  have  an  exhibit  of  its  electric  planers 
and  lifting  magnets  at  the  St.  Louis  Fair.  The 
National  Carbon  Company  will  also  have  on  ex- 
hibition goods  which  are  manufactured  for  all  elec- 
trical purposes.  The  Brown  Hoisting  and  Convey- 
ing Machinery  Company  will  have  an  interesting 
exhibit  of  all  the  heavy  conveying  appliances  that 
are   turned   out  at  the   Cleveland   shops. 

In  the  suit  of  Albert  L.  Lancaster  against  Harry 
Hamburger,  the  Supreme  Court  of  this  state  has 
decided  that  a  passenger  on  a  street  car  "incurs  no 
liability  to  a  conductor  by  reporting  to  the  super- 
intendent of  the  company  such  conductor's  mis- 
conduct, while  on  duly,  toward  a  passenger,  though 
in  making  the  report  he  is  prompted  by  ill  will  and 
a  desire  to  secure  the  conductor's  discharge  from 
the   service  of  the  company." 

It  is  said  that  the  Northern  Ohio  Traction  and 
Light    Company    will    probably    lease    its    coal    land 
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in  Noble  County,  with  the  provision  that  coal  for  its 
own  consumption  be  furnished  at  cost.  The  ex- 
penses of  operating  will  thus  be  reduced  quite  a 
little. 

It  is  reported  that  the  bondholders  of  the  Sprhig- 
field  and  Xenia  Traction  Company  have  made  ar- 
rangements'to  purchase  the  property,  and  will  either 
operate  or  sell  it.  Arrangements  have  been  made, 
it  is  said,  to  rent  power.  It  is  altogether  probable 
that  a  company  will  be  formed  to  operate  the  road. 

The  Chillicothe,  Bainbridge  and  Aberdeen  Railway 
Company,  incorporated  a  week  ago,  will  pass  through 
a  portion  of  the  territory  that  the  proposed  line  of 
the  Chillicothe  and   Hillsboro  will  traverse. 

The  Western  Union  Telegraph  Company  has 
moved  to  its  new  quarters  comer  of  Fourth  and 
Vine  Streets,  Cincinnati.  The  business  office  and 
be  on  the  first  floor,  while  the  operating  rooms  and 
other  departments  occupy  the  fourteenth,  fifteenth 
and  sixteenth  floors.  Exactly  1.600  wires  enter  the 
building  from  conduits,  and  there  is  room  for  220 
operators,  in  comparison  with  the  180  that  were 
crowded  into  the  old  quarters.  Eighteen  motors  are 
used   for   furnishing  current   to  operate   the   plant. 

The  Columbus,  Newark  and  Zanesville  railway 
will  probably  have  a  regular  schedule  over  a  portion 
of  its  line  within  a  short  time.  O.  IVT.  C. 


Texas  and  Mexico. 


Austin,  Texas,  April  28. — An  electric-light  and 
power  plant  is  to  be  established  at  Caldwell,  Texas. 
The  Business  Men's  League  of  the  city  is  interested 
in  the  project. 

It  is  reported  that  the  street-railway  system  of  the 
Beaumont  Traction  Company  of  Beaumont  has  been 
purchased  by  an  eastern  syndicate,  which  is  nego- 
tiating for  systems  of  street  railway  in  other  cities 
of  Texas. 

The  canal  and  tunnel  for  the  Atlixco  Light  and 
Power  Company  has  been  completed  by  the  con- 
tractors, Hill  Bros,  of  Puebla,  Mexico,  and  the  work 
of  constructing  the  pipe  line  for  the  company  has 
been  conmienced.  The  canal  is  300  meters  long  and 
the  tunnel  is  950  meters  long. 

W.  W.  Wheatley,  the  new  general  manager  of  the 
Federal  District  Street  Railway  Company  of  the 
City  of  Mexico,  is  making  a  careful  personal  inves- 
tigation and  study  of  the  various  lines  comprising 
that  system  with  the  view  of  making  extensive  im- 
l>rovements.  The  company  now  lias  six  lines, 
-  which  are  operated  with  mules.  It  is  proposed  to 
convert  these  into  electric  transit  lines  as  rapidly 
as  possible  and  to  operate  them  in  connection  with 
the  other  electric  lines  of  the  system. 

The  demancj  for  electrical  machinery  in  Mexico 
is  constantly  increasing.  During  the  nine  months 
ended  March  31st,  Mexico  purchased  electral  ma- 
chinery from  the  United  States  to  the  value  of 
$361,458. 

1  he  work  of  enlarging  the  electric-light  and  power 
plant  of  the  Compania  Hidro-Electrica  of  Quere- 
taro,  Mexico,  is  in  progress.  This  company  recently 
increased  its  capital  stock  to  $500,000. 

Application  has  been  made  to  the  Mexican  gov- 
ernment by  S.  P.  Bracon  of  the  City  of  Mexico  for 
a  concession  to  establish  an  electrical  power  plant 
on  the  Baluspe  River. 

Good  progress  is  being  made  in  the  construction 
of  the  electric  street-railway  system  in  Aguascali- 
entes,  Mexico,  by  the  company  headed  by  Juan 
Douglas. 

It  is  reported  that  an  English  syndicate  headed 
by  Thomas  B.  Herfell,  who  has  been  at  Campeche, 
Mexico,  will  install  an  electric-light  plant  there 
and  in  other  cities  of  Mexico. 

It  is  staled  that  the  American  company  operating 
the  Watson  mining  property  near  Colima,  Mexico, 
contemplates  constructing  an  electric  railroad  from 
the  mine  to  the  port  of  Navidad  on  the  Pacific 
Coast.  The  power  is  to  be  generated  from  a  large 
waterfall  at  the  mine. 

Francisco  Olvcra  has  obtained  a  concession  to 
establish  an  electric  power  plant  on  the  Tula  or 
Montezuma  River,  near  Tasquillo,  Mexico.  He  is 
also  granted  authority  to  use  the  waters  of  those 
streams  for  irrigation  purposes  and  to  construct  tele- 
phone and  telegraph  lines  in  that  district.  H. 


Northwestern  States. 

Minneapolis,  April  30. — The  Montivedeo  (Minn.) 
Electric  Light  and  Power  Company  has  been  incor- 
porated. 

It  has  been  decided  not  to  begin  work  on  the 
proposed  La  Crosse  (Wis.)  and  Black  River  Falls 
interurban   line    this   year. 

An  effort  is  being  made  at  Oshkosh,  Wis.,  to  have 
a  conduit  system  installed  in  the  business  section  of 
the  city, 

.     L.    Crosby   of   Packard,   Iowa,   has  purchased   the 
electric-light  plant  at  Clarksville,  Iowa. 

The  Sheboygan  (Wis.)  and  Elkhart  Lake  Street 
Railway  and  Power  Company  has  filed  a  trust  deed 
for  $800,000  and  will  begin  work  at  once  on  the 
trolley  line  from  Sheboygan  through  Plymouth  to 
Elkhart  Lake. 

The  city  of  Beaver  Dam,  Wis.,  has  voted  $25,000 
worth  of  bonds  to  aid  in  the  building  of  an  inter- 
urban electric  railway  from  Green  Bay  to  Madison 
by  way  of  Oshkosh. 

Bids  will  be  received  until  July  5th  for  installing 
electric-light  fixtures  in  the  new  Capitol  Building  at 
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St.  Paul,  Minn.  A  check  for  $2,000  must  accompany 
each  bid. 

The  Eau  Claire  (Wis.)  Light  and  Power  Company 
has  sold  out  to  the  Chippewa  Valley  Electric  Rail- 
way Company, 

The  Electric  Machinery  Company  of  Minneapolis 
has  secured  the  contract  for  a  generator  and  motor 
for  the  electric-light  plant  at  Rochester.  Minn. 

The  new  municipal  electric-light  plant  at  Seward. 
Neb.,  has  been  put  in  operation.    It  cost  about  $12,000. 

Work  will  begin  at  once  on  the  proposed  interurban 
line  between  Lincoln  and  Omaha,  Neb. 

Both  the  Eastern  Iowa  Railway  Company  and  the 
Davenport,  Iowa  City  and  Muscatine  Electric  Rail- 
way Company  are  engaged  in  securing  land  for  the 
right-of-way  for  the  lines  they  propose  to  build  from 
Muscatine  to  West  Liberty.  R. 


Southeastern  States. 

Charlotte,  N,  C,  April  30, — Engineers  have  gone 
over  the  proposed  route  of  an  electric  railroad  to 
be  built  from  Roanoke,  Va.,  to  Mount  Airy,  N.  C, 
The  line  will  run  through  Roanoke,  Floyd  and  Car- 
roll Counties.  Va.,  into  Surry  County,  N.  C. 

The  stockholders  of  the  Rapid  Transit  Company 
of  Chattanooga.  Tenn.,  have  decided  to  issue  $250,- 
000  bonds  for  improvements  and  extensions  and  to 
consolidate   all    the  lines   under   one  system. 

The  Chattanooga  Electric  Railway  Company  will 
finish  its  line  to  Rossville  by  June  ist.  It  will  then 
probably  be  completed  to  Chickamauga  Park.  A 
schedule  of  15  minutes  will  be  maintained  on  the 
new  line. 

W.  D.  Ryan  of  the  General  Electric  Company, 
Boston.  Mass.,  will  make  a  talk  before  the  Ameri- 
can Cotton  Manufacturers'  Association,  soon  to 
meet  in  Washington,  D.  C.  His  subject  will  be 
''Light  and  Illuminating  Engineering."  with  special 
reference  to  the  lighting  of  mills.  L. 


Rocky  Mountain  States. 

Salt  Lake  City,  April  29. — The  Tucson  Electric 
Light  and  Power  Company  of  Tucson,  Ariz,,  has 
signed  a  contract  to  extend  its  lines  to  the  University 
Building,  for  the  purpose  of  lighting  the  university 
grounds  and  buildings. 

The  Nevada  Power,  Light  and  Water  Company  of 
Reno,  Nev,,  will  extend  its  line  at  East  Reno  and 
will  improve  the  city  system.  A  new  street-light 
transformer  is  being  installed. 

Fair  progress  is  being  made  toward  the  establish- 
ment of  an  electric-light  plant  for  lighting  the  towns 
of  Orangeville  and  Castledale,  Utah.  W.  E.  Raines 
of  the  Salt  Lake  Electric  Supply  Company  has  sub- 
mitted figures  to  the  town  boards.  The  estimated 
cost  is  $ro,ooo. 

An  ordinance  has  been  passed  which  grants  to 
Maynard  Gunsul  the  right  to  furnish  electricity  for 
power,  heat  and  illuminating  purposes  in  Rosweil, 
New  Mexico. 

Preliminary  surveys  are  being  made  by  the  Stand- 
ard Power  Company,  18  miles  south  of  Richfield, 
Utah,  for  a  large  tlume  and  power  plant.  It  will 
have  a  capacity  of  500  horsepower.  Robert  Forrester 
is  vice-president  and  manager  of  the  company. 

The  Westinghouse  Machine  Company  and  the 
Westinghouse  Electric  Company  of  Sail  Lake  City 
have  been  awarded  contracts  for  the  equipment 
of  a  power  plant  for  the  copper  mines  at  Newhouse. 
The  contract  provides  for  two  Soo-horsepower  West- 
inghouse-Parsons    steam    turbines   and    generators. 

The  promoters  of  the  proposed  electric  railroad 
connecting  Boise,  Pearl  and  Caldwell.  Idaho,  have 
submitted  a  report  to  the  City  Council  in  which  they 
assure  the  members  that  the  plan  is  feasible  an:l 
that  work  will  be  commenced  on  the  line  some  time 
in  May.  T!ie  funds  for  the  big  enterprise  have  been 
arranged  for,  and  it  is  estimated  that  the  total  outlay 
will  be  about  $400,000.  A  committee  of  the  Chamber 
of  Commerce  has  been  investigating  the  project,  but 
it  is  understood  that  the  line  is  to  be  constructed  by 
the   Boise  Traction   Company. 

The  dam  and  flume  of  the  Lolo  Creek  Power 
Company  at  Greer,  Idaho,  have  been  washed  away 
by  high  water,  with  a  loss  to  the  owners  of  $10,000. 
The  damage  is  being  repaired  as  rapidly  as  possible. 
The  city  of  Nezperce  was  dependent  upon  the  power 
company  for  energy  for  electric-lighting  and  numer- 
ous manufacturing  enterprises.  The  original  cost  of 
the  dam  and  flume  was  $25,000. 

Amended  articles  of  incorporation  of  the  Salt  Lake 
(Utah)  Southern  electric  road,  increasing  the  cap- 
ital stock  of  the  company  from  $500,000  to  $2,000,- 
000,  have  been  filed  with  the  county  clerk.  Impor- 
tant improvements  and  extensions  through  the 
southern  suburbs  are  contemplated  by  the  company, 
and  the  construction  work  during  the  next  year  will 
cost  approximately  $1,500,000.  A.  V.  Taylor,  the 
local  manager,  states  that  the  company  will  have 
30  miles  of  road  in  operation  before  the  end  Qf  the 
year.  The  company  has  acquired  5.000  acres  of  land 
near  Cottonwood  Canyon,  about  five  miles  from  the 
city,  where  a  large  summer  resort  will  be  established. 
This  land  will  also  be  used  as  a  site  for  the  com- 
pany's power  plant,  which  will  have  a  capacity  of 
3.500  horsepower. 

The  new  electric  railroad  at  Trinidad,  Colo.,  has 
been  completed,  and  the  initial  run  in  the  new  cars 
was  made  a  few  days  ago.  The  cars  for  the  day 
were  turned  over  to  citizens  who  had  subscribed  for 
the  building  of  the  road.  G. 


383 

Pacific  Slope. 

San  Francisco,  April  28.— A.  J.  JVIeyers,  wlio  1ms 
been  witli  tlie  California  Electrical  Works  for  some 
tniie,  has  given  up  his  position  there  to  accept  a 
place  with  the  Wagner-Bullock  Company.  Mr 
Sqnires  of  Chicago  will  take  the  position  just  va- 
cated. 

W.  L.  Bechtel,  who  is  interested  in  the  Nevada 
Power,  Light  and  Water  Company  of  Reno,  Nev., 
was  in  San  Francisco  last  week  on  business. 

H.  W.  Porter  of  the  export  department  of  the 
Westinghouse  Electric  and  Manufacturing  Company 
has  sailed  for  Panama  to  be  absent  about  a  month. 

The  Electric  Boat  Company,  with  offices  in  San 
Francisco,  has  just  received  a  contract  from  the 
Russian  government  for  si.x  submarine  boats  of  the 
Holland  type. 

The  National  Electric  Company  has  secured  the 
contract  for  the  electric  lighting  of  the  new  Hill 
theater  to  be  erected  at  Petaluma. 

The  Northern  San  Joaquin  Electric  Company  has 
absorbed  the  plant  and  business  of  the  Lodi  Electric 
Light  Works  at  Lodi,  Cal.  It  is  the  intention  of  the 
purchaser  to  run  branch  lines  to  Woodbridge, 
Acampo,    Gait    and    Lockeford. 

President  H.  H.  Noble  of  the  Northern  California 
Power  Company,  is  at  present  inspecting  the  various 
plants  operated  by  his  company. 

An  ordinance  has  been  passed  by  the  City  Council 
of  Oakland,  Cal.,  granting  to  the  San  Francisco, 
Oakland  and  San  Jose  railway  a  franchise  to  construct 
and  maintain  an  electric  railway  in  that  city. 

The  Vallejo,  Napa  and  Benecia  Electric  Railway 
Company  has  closed  a  contract  with  the  Westing- 
house Electric  and  Manufacturing  Company  for  the 
electrical  equipment  for  a  single-phase  alternating- 
current  electric  railway.  The  grading  is  progressing 
between  Vallejo  and  Napa  and  the  road  is  expected 
to  be  finished  in  about  six  months. 

The  Department  of  Columbia  has  decided  to  install 
electric  lights  at  the  post  at  Vancouver,  Wash.  The 
Vancouver  Electric  Light  Company  will  probably 
receive  the  contract,  and  arrangements  are  being  made 
lo  purchase  additional  engines  and  other  equipment. 

The  county  commissioners  have  granted  a  fran- 
chise to  William  Snyder  of  Snohomish  to  build  and 
operate  a  trolley  line  from  Snohomish  to  the  King 
County  line,  Waslrington.  The  cost  of  the  proposed 
trolley  construction  will  be  between  $800,000  and 
$i,cco,ooo. 

The  lone  and  Eastern  Railway  Company,  which 
was  incorporated  at  San  Francisco  recently,  is  prepar- 
ing to  open  headquarters  in  the  Rialto  Buildin.g. 

The  Siskiyou  Electric  Power  Company  has  com- 
pleted the  survey  from  Fort  Jones  to  Greenview  and 
let  the  pole  contract  between  these  two  points  and 
from  the  main  line  at  Greenhorn  Gulch  lo  Humbug. 

A. 


PERSONAL. 


A  floating  newspaper  paragraph  is  to  this  efifect: 
''Marconi,  the  inventor  of  the  wireless  telegraph,  is 
said  to  have  a  fine  tenor  voice  and  has  been  chosen 
by  Perosi  to  sing  the  principal  part  in  the  latter's 
'The  Last  Judgment'  when  it  is  produced  in  Rome." 

.■\t  a  meeting  of  the  directors  of  the  Marconi  Wire- 
less Telegraph  Company  of  America,  John  D.  Oppc 
was  elected  second  vice-president  and  general  man- 
ager, vice  William  H.  Bentley,  resigned.  Mr.  Beni- 
ley  remains  a  member  of  the  board  and  will  continue 
his  interest  in  the  affairs  of  the  company.  Mr.  Oppe 
is  also  general  manager  of  the  Canadian  Marconi 
Company. 

T.  C.  Penington,  secretary  of  the  American  Street 
Railway  Association,  was  married  on  April  25th  at 
Chatham.  Ontario,  to  Miss  Ida  E.  Tomkins.  After 
June  1st  ilr.  and  Mrs.  Penington  will  be  at  home 
at  4012  Dre.xel  Boule\'ard,  Chicago.  Mr.  Penington 
is  treasurer  of  the  Chicago  City  Railway  Company 
and  one  of  the  best-known  and  best-liked  of  Ameri- 
can street-railway  men. 

P.  E.  Fansler,  chief  clerk  in  the  Department  of 
Electricity^  of  the  Louisiana  Purchase  Exposition, 
delivered  the  sixth  lecture  in  the  course  of  the  Car- 
negie Technical  School  at  Pittsburg  recently.  He 
spoke  on  electricitj-  as  a  factor  in  expositions,  and 
about  8co  people  were  present.  Mr.  Fansler  spoke 
in  the  stead  of  Professor  W.  E.  Goldsborough,  chief 
of  the  Department  of  Electricity  at  the  exposition, 
who  was  scheduled  to  speak,  but  who  was  unable 
to  be  present.  Mr.  Fansler  talked  instructively 
about  the  great  development  which  has  taken  place 
in  the  electric  displays  at  expositions  since  the  Cen- 
tennial  Exposition  at   Philadelphia   in   1876. 

Herman  A.  Strauss  was  appointed  general  manager 
of  the  Sheboygan  Light,  Power  and  Railway  Com- 
pany of  Sheboygan.  Wis.,  early  this  j'ear.  This 
company  operates  about  30  miles  of  city  and  interur- 
ban trackage  and  all  the  lighting  systems  of  the 
city  of  Sheboygan.  This  appointment  comes  after 
about  one  year's  service  as  engineer  of  the  Con- 
struction Company  of  .America  in  the  design  and 
construction  of  10  miles  of  interurban  railway  and 
a  large  modern  fireproof  pow-er  station  for  the 
Sheboygan  Light,  Power  and  Railway  Company. 
Mr.  Strauss  was  attached  to  the  engineering  staff 
of  the  Westinghouse  Electric  and  Manufacturing 
Company  for  several  years:  he  has  acted  for  two 
years  as  the  assistant  electrical  eng!neer_  for  the 
Manhattan  Elevated  Railway  Company  of  New  York 


3H 


WESTERN     ELECTRICIAN 


May  7,  1964 


city  throughout  the  period  of  electrification  of  this 
system  and  he  has  done  considerable  independent 
consulting  engineering  work. 

E.  B.  Ellicott,  the  city  electrician  of  Chicago  and 
the  constructing  engineer  of  the  St.  Louis  Exposi- 
tion, has  attracted  the  attention  of  the  daily  news- 
papers of  Chicago  by  refusing  to  accept  any  salary 
from  the  city  during  the  time  of  his  leave-of-absence 
to  serve  at  the  exposition.  Mr.  Ellicott  is  officially 
in  charge  of  the  Electrical  Department  of  Chicago 
while  in  St.  Louis,  and  his  salary  was  tendered  him 
as  usual,  but  he  is  said  to  have  refused  to  accept 
it,  with  the  declaration  that  he  was  not  entitled  to  it. 
The  amount  involved  is  about  $2,500,  it  is  said. 


ELECTRIC  LIGHTING. 

A  stock  company  of  local  capitalists  has  been 
formed  at  Broxton,  Ga..  and  will  proceed  at  once  to 
construct  an  electric-light  plant  in  that  city. 

A  bond  issue  of  $123,000  will  be  made  by  the  city 
of  Greenwood,  Miss.,  for  the  purchase  of  the  elec- 
tric-light plant,  waterworks  and  sewerage  systems. 

The  Greensboro  Light  and  Power  Company  has 
received  a  franchise  from  the  City  Council  of  Greens- 
boro, Ga.,  and  will  install  a  $15,000  electric-light  and 
ice  plant. 

The  Chickasha  Electric  and  Gas  Company,  Enid, 
Okla.,  organized  by  J.  M.  Dodson,  H.  H.  Watkins 
and  J.  B.  Thieme,  has  been  incorporated  with  a  cap- 
ital of  $45,000. 

Manager  Mowbray  of  the  Economy  Steam  Heating 
Company  will  make  application  to  the  City  Council 
of  Sedalia,  Mo.,  for  a  franchise  to  construct  an  elec- 
tric-light plant. 

The  name  of  the  Carthage  Electric  Light  and 
Power  Company  of  Carthage,  111.,  has  been  changed 
to  the  Carthage  Electric  Light  and  Heating  Com- 
pany. The  capital  stock  has  also  been  increased  from 
$20,000  to  $50,000. 

At  a  special  election  in  Moberly,  Mo.,  recently  it 
was  voted  to  grant  a  franchise  to  the  Moberly  Liglu, 
Power  and  Fuel  Company  permitting  it  to  construct 
and  operate  an  electric  and  gas  plant  in  the  city  for 
the  purpose  of  furnishing  light,  power  and  heat. 

That  portion  of  the  buildings  of  the  Jancsville 
(Wis.)  Art  Study  and  Manufacturing  Company  oc- 
cupied by  the  Janesville  Electric  Company  was  saved 
from  the  recent  destructive  fire  suffered  by  the 
former  company.  The  loss  to  the  electric  company 
was  slight. 

The  bill  for  the  ratification  of  the  act  passed  by 
Ihe  territory  of  Hawaii  granting  a  charter  to  the 
Hawaiian  Electric  Company  for  the  purpose  of  main- 
taining and  operating  an  electric-light  and  power 
system  on  the  island  and  in  the  territory,  has  passed 
Congress  and  has  been  approved. 

Sealed  proposals  will  be  received  by  the  president 
and  board  of  trustees  of  the  town  of  New  Har- 
mony, Ind.,  until  May  i6th,  for  all  machinery,  ap- 
paratus, materials  and  supplies  of  every  kind  for  an 
electric-light  plant  for  that  town.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the  town 
clerk  in  New  Harmony  or  at  the  office  of  the  engi- 
neer, G.  C.  Morgan,  Royal  Insurance  Building,  Chi- 
cago. 


ELECTRIC  RAILWAYS 

VV.  H.  St.  John  of  Yazoo  City,  Miss.,  is  prepar- 
ing an  estimate  of  cost  for  four  miles  of  street  rail- 
way, plant  and  equipment  in  that  city. 

The  government  of  Bolivia  has  submitted  to  Con- 
gress a  proposal  having  for  its  object  the  building  of 
a  railway  from  La  Paz  to  Yungas,  in  that  country. 
The  introduction  of  electric  traction  is  suggested. 

The  Rochester  (N.  Y.)  Railway  Company  has 
come  curiously  into  possession  of  the  valuable  fran- 
chise for  an  extension  down  University  Avenue  for 
50  years  for  the  sum  of  $13  and  the  deposit  of  a 
l)ond  for  $2,000.  Under  the  White  charter,  all  new 
franchises  must  be  put  up  to  public  auction,  and  in 
this  case  there  was  only  one  bidder. 

The  Hutchinson,  Newton,  Sedgwick  Interurban 
Electric  Railway  Company  has  decided  to  build 
parallel  to  the  Atchison,  Topeka  and  Santa  Fe  tracks 
east  from  Hutchinson  to  Newton,  via  Burrton  and 
Halstead.  A  branch  will  leave  the  main  line  at 
Halstead  to  Wichita,  via  Sedgwick  and  Valley  Cen- 
ter.   J.  J.   Burns  is  the  promoter  and  builder. 

It  is  likely  that  within  the  next  four  weeks  the 
Public  Service  Corporation  of  New  Jersey  will  insti- 
tute a  trolley  service  between  Jersey  City  and  Phila- 
delphia, via  Newark,  Elizabeth,  Westfield,  Plainfield, 
New  Brunswick  and  Trenton,  and  thence  to  Phila- 
delphia by  boat.  The  corporation  does  not  control 
all  the  lines,  but  has  succeeded  in  making  suitable 
arrangements.  The  trip  from  Jersey  City  to  Tren- 
ton will  take  about  four  hour  and  20  minutes. 

The  Kansas-Oklahoma  Interurban  Railway  Com- 
pany has  filed  an  application  for  a  charter.  It  will 
run  an  electric  railway  between  Arkansas  City  and 
Winfield.  Kan.,  and  also  run  the  street-car  lines  in 
both  towns  with  electricit>^  The  company  will  have 
a  caoital  of  $r,oco,ooo  and  hopes  to  build  a  line  north 
lo  Wichita  and  south  Into  Oklahoma  in  the  near 
future.     The    directors    of   the   company   arc   L.    PL 


Northup,  C.  L.  Brown.  A.  J.  Hunt,  N.  D.  Sanders 
and  Thomas  Baird  of  Arkansas  City,  and  W.  H. 
Somermier  and  W.  C.  Robinson  of  Winfield. 

A  proposition  has  been  made  to  equip  the  St. 
Petersburg  (Russia)  street  railways  with  electric 
power,  thus  doing  away  with  the  horse  cars.  For 
this  purpose  the  City  Council  has  appointed  a  com- 
mission to  ascertain  and  report  if  the  River  Wuoksa 
is  capable  of  furnishing  enough  motive  power. 

The  promoters  of  the  Fox  River  Traction  Com- 
pany's road  have,  it  is  stated,  succeeded  in  securing 
the  necessary  capital  to  build  their  electric  line  from 
Yorkville  to  Piano,  thence  to  Sandwich,  III.  The 
cars  will  run  over  the  Yorkville  line  into  the  center 
of  the  city  of  Aurora  under  a  contract  with  the 
Elgin,  Aurora  and  Southern  Traction  Company.  The 
power  house  will  be  at  Piano,  111.,  and  later  on  the 
road  will  be  extended  to  Somonauk,  Earlville,  Leland 
and   Mendota. 

Capitalists  of  Chester.  Pa.,  and  Wilmington,  Del., 
have  united  in  the  piirchase  of  a  double  track  that 
lies  along  the  line  of  the  Wilmington  division  of 
the  Chester  traction  company,  and  on  which  they  will 
install  funeral  trolley  cars  which  will  be  at  the  service 
of  people  burying  their  dead.  The  tracks  will 
extend  into  the  cemetery,  and  it  is  the  intention  of 
the  company  lo  so  reduce  the  expenses  of  burial  thai 
this  cemetery  will  be  used  by  two  cities,  being  about 
midway  between  them. 


POWER  TRANSMISSION. 

Francis  Jenkins  of  Moscow,  Idaho,  has  purchased 
from  John  O.  Bender  of  Lewiston  the  water  righ'i 
at  Elk  Creek  Falls,  about  50  miles  from  Lewiston.  in 
tlie  North  Fork  country.  Mr.  Jenkins  will  at  onco 
organize  a  company  lo  develop  electric  power  ther." 
to  be  transmitted  through  the  Patlach  and  Palousf 
countries  for  running  the  electric  railways  and  light 
plants. 

After  five  years  of  preparation,  the  Great  North- 
ern Power  Company  is  said  to  have  begun  the  pur- 
chase of  machinery,  and  within  a  few  months  the 
actual  work  of  utilizing  the  waters  of  the  St.  Louis 
River  and  the  watershed  back  to  Duluth,  Minn., 
will  be  started.  A  plant  of  30,000  horsepower,  it  is 
said,  will  be  installed  at  first.  When  the  entire  plans 
proposed  are  carried  out,  the  promoters  assert,  the 
result  will  be  the  greatest  waterpower  in  the  world, 
materially  exceeding  the  famous  plant  at  Niagara 
Falls. 


REMOVALS. 


Announcement  is  made  by  the  Fahncstock  Trans- 
mitter Company  of  its  removal  to  132  Havcmeyer 
Street,  Brooklyn,  N.  Y.,  near  tlie  entrance  lo  the  new 
Williamsburg  Bridge. 

The  offices  of  the  Green  Engineering  Company  of 
Chicago  have  been  moved  from  the  fourth  fioor  of 
the  Western  Union  Building  lo  larger  quarters  on  the 
fifth  floor  of  Ihc  same  building. 

Charles  W.  Carman  &  Co..  consulting  electrical 
and  mechanical  engineers  of  Chicago,  have  removed 
from  88  La  Salle  Street  lo  the  Railway  Exchange 
Building,  on  the  corner  of  Michigan  Avenue  and 
Jackson  Street. 


TELEGRAPH. 

An  increase  in  the  capital  from  $10,000  lo  $Soo,ooo 
has  been  arranged  by  the  Commercial  Union  Tele- 
graph Company  of  Troy,  N.  Y.  The  Amsterdam 
Automatic  Telegraph  Company  has  also  increased 
its  capital  from  $15,000  to  $roo,ooo. 

The  steamer  Lumbador  of  the  Venezuelan  navy 
arrived  at  Maracaibo,  Venezuela,  some  time  ago 
and  began  the  laying  of  the  cable  between  Belli 
Visia  and  the  city  of  Allagracia.  The  distance  is 
about  10  English  miles.  The  cable  was  made  in 
the  LTnited  States  and  was  laid  by  American  engi- 
i;ecrs  and  is  said  to  be  giving  satisfaction. 

It  is  reported  that  a  settlement  of  the  Gould- 
Cassatt  controversy  over  the  destruction  of  telegraph 
poles  belonging  to  the  Western  Union  Telegraph 
Company  on  the  right-of-way  of  the  Pennsylvania 
Railroad  Company  has  been  effected  by  payment  for 
damage  done  by  the  Pennsylvania  company.  The 
estimate  is  that  through  the  intervention  of  financial 
interests  the  Pennsylvania  company  paid  lo  Mr. 
Gould  approximately  $1,250,000  and  further  contrib- 
uted to  the  legal  expenses.  Tlie  Western  Union,  it  is 
asserted,  has  lost  about  $6co,ooo  a  year  in  business  as 
a  result  of  interference  with  its  lines"  on  the  Pennsyl 
vania  right-of-wav. 


SPACE    TELEGRAPHY. 

It  is  reported  that  J.  P.  Copeland  of  Elizabeth 
City,  N.  C,  is  organizing  a  company,  to  be  capital- 
ized at  $20,000,  for  the  purpose  of  operating  a  spacc- 
lelegraph  system  between  New  Berne,  Hattcras,  Ro- 
anoke  Island,  Elizabeth   City  and   Norfolk.   N.   C. 

At  a  meeting  of  the  Marconi  Wireless  Telegraph 
Companj'  recently  held  in  Jersey  City.  James  W. 
Pike,  J.  P.  Cotton  and  G.  iVlarcohi  were  elected  di- 
rectors to  serve  terms  of  five  years,  and  H.  H.  Mc- 
Clure  to  serve  until  rgo".  An  address  .was  made 
bv  the  president  of  the  company  and  one  of  the 
directors  outlined  the  work  accomplished  and  th'- 
r-'pid  strides  with  which  the  work  of  space  telegraphy 
is  being  carried  to  a  successful  issue. 


SOCIETIES  AND  SCHOOLS. 

A  preliminary  list  of  the  papers,  committee  reports, 
etc.,  for  the  Boston  meeting  of  the  National  Elec- 
tric Light  Association  has  been  sent  out  by  Secretary 
Davis.  Judging  from  the  brief  Outline  of  the  gen- 
eral plan  to  be  incorporated  in  the  programme,  the 
visitors  will  be  amply  repaid  for  attending  the  con- 
vention. Competent  men  have  been  selected  to  look 
after  every  detail,  and  the  programme  for  the  en- 
tertainment of  the  visitors  is  unusually  attractive. 
The  Question  Box  contains  nearly  450  questions; 
more  than  100  "wrinkles"  have  been  submitted  and 
the  papers  already  in  print  offer  valuable  information 
en  live  subjects. 


PUBLICATIONS. 


A  circular  from  Leroy  W.  Stanton,  consulting  and 
constructing  telephone  engineer  of  Cleveland,  sets 
forth  the  merits  of  the  multiple  tap-cable  system  and 
also  contains  many  testimonial  letters  regarding  Mr. 
Stanton's  ability  as  an  engineer. 

The  Central  Electric  Company,  Chicago,  is  send- 
ing out  a  small  catalogue  on  "Telephones,  Apparatus 
and  Material."  This  is  an  attractive  little  book,  and, 
according  to  the  company's  statement,  is  intended  to 
supplement  its  general  catalogue  and  give  in  concise 
form  such  specialties  and  construction  material  as 
are  of  a  special  interest  to  telephone  companies. 

The  biographical  calendar  for  the  month  of  May 
issued  by  the  Bullock  Electric  Manufacturing  Com- 
pany of  Cincinnati  gives  a  picture  and  sketch  of 
Charles  P.  Steinmetz,  past-president  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  These  little 
souvenirs,  which  appear  each  month,  are  attractive 
and  show  much  care  and  skill  in  their  preparation. 

The  Fort  Wayne  Electric  Works  of  Fort  Wayne. 
Ind.,  has  issued  two  new  bulletins  and  also  an  in- 
struction book  on  "Single-phase  Wood  Alternating- 
current  Generators."  One  of  the  bulletins  describes 
single-phase  integrating  induction  wattmeters,  known 
as  type  K.  The  other  bulletin  gives  information  on 
small  rotary  transformers,  self-exciting  alternators 
and  motor-generator  sets.  In  the  instruction  book 
are  given  a  brief  description  of  Wood  alternating- 
current  generators  and  some  helpful  instructions  for 
the  installation  and  management  of  these  machines, 
including  numerous   diagrams   of  connections. 


MISCELLANEOUS. 

Dr.  E.  Stillman  Bailey  of  the  Hahnemann  Medicnl 
College  recently  made  the  statement  before  the 
Homeopathic  Medical  Society  of  Chicago  that  radium 
is  an  antidote  for  the  venom  of  poisonous  snakes. 
It  has  been  found,  too,  it  is  said,  that  the  rays  will 
kill  the  deadly  anthrax  bacillus.  As  yet,  however,  the 
pnlidote  is  impracticable  on  account  of  the  scarcity 
of  radium. 

It  is  proposetl  to  extend  the  electric-light  system 
at  Zanzibar,  East  Africa  (at  present  confined  to  the 
sultan's  palace),  to  the  general  lighting  of  the  entire 
city.  A.  S.  Rogers,  regent  and  prime  minister  to 
the  sultan,  says  that  no  contracts  have  been  let  or 
closed  with  any  European  companies.  There  is  also 
under  consideration  the  building  of  an  electric  trolley 
line  through  the  city  and  Into  the  suburbs. 

The  engineering  commission  of  the  Panama  Canal 
Company  is  completing  the  examination  of  the  canal 
route  and  the  commencement  of  active  work  on  the 
canal  seems  near  at  hand.  The  stockholders  of  the 
company  at  a  meeting  in  Paris  on  April  23d  ratified 
the  transfer  of  the  canal  to  the  United  Slates  for  the 
sum  of  $40,000,000.  The  money  will  now  be  paid 
over  as  also  $10,000,000  to  which  the  slate  of  Pan- 
ama is  entitled  under  its  treat)^ 

Dr.  Charles  Baskerville,  professor  of  chemistry  in 
the  Lhiiversity  of  North  Carolina,  announced  recently 
before  the  Chemists*  Club  in  New  York  that  he  has 
resolved  thorium  into  two  new  elements,  one  of 
which  he  has  named  caroliniun  and  the  otlier  ber- 
zelium,  the  latter  in  honor  of  the  great  Swedish 
chemist  who  discovered  thorium  nearly  100  years 
ago.  Before  this  it  has  never  been  the  good  fortune 
of  an  American  chemist  to  discover  an  element,  if, 
indeed,  the  new  discoveries  are  really  elements. 

The  electric  plant  at  Seoul,  Korea,  recently 
destroyed  by  fire,  together  with  thousands  of  dollars 
worth  of  instruments  and  machinery,  is  to  be  rein- 
stalled. The  plant  was  destroyed  at  the  lime  of 
the  burning  of  the  Korean  imperial  palace,  which 
entailed  a  loss  estimated  at  $3,000,000.  All  the  gov- 
ernment records  and  accounts  were  lost  together  with 
much  treasure.  United  States  Minister  Allen  formed 
the  American  marines  into  a  bucket  brigade  and  by 
extreme  precautions  prevented  the  flames  reaching 
the  legation. 

A  lOO-ton  alternating-current  crane,  with  two  trol- 
leys, is  in  use  in  the  Los  Angeles  repair  shops  of  the 
Southern  Pacific  Company.  The  crane  is  of  the 
double-girder  class.  Elach  girder  weighs  17,400 
pounds;  the  crane  span  is  37  feet  five  inches  and  the 
lift  of  the  main  hook  is  16^  feet.  Each  trolley  has 
a  hoisting  capacity  of  50  tons  and  one  of  them  is 
equipped  with  an  auxiliary  five-ton  hoist.  Each  main 
hoist  is  driven  by  a  50-horsepower  motor,  lifting  the 
full  load  at  the  rate  of  lO  feet  per  minute  or  the 
light  load  20  feet  per  minute;  the  trolleys  are  moved 
along  the  bridge  by  lo-horsepower  motors,  with  a 
full-load  speed  of  80  feet  and  a  light-load  speed  of 
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100  feet ;  and  the  bridge  is  driven  by  a  50-horsepower 
motor  at  a  full-load  speed  of  175  feet  and  a  light- 
load  speed  of  225  feet  per  minute.  The  motors  are 
three-phase  44-volt,  50-cycle  Westinghouse  variable- 
speed  induction  type. 

Sheriff  Barrett  and  Jailer  Whitman  of  Cook  County, 
it  is  understood,  will  ask  the  co-operation  of  all 
sheriffs  in  Illinois  in  a  plan  to  have  the  Legislature 
institute  electrical  execution  instead  of  the  gallows 
for  criminals  condemned  to  death.  The  plan  also 
provides  for  relieving  the  county  jails  of  the  custody 
of  condemned  men  and  placing  them  in  the  state 
penitentiary  to  await  execution.  This  conclusion  is 
the  outcome  of  the  extreme  vigilance  required  in 
the  case  of  the  three  car-barn  murderers,  Gustav 
Marx,  Peter  Niedemeyer  and  Harvey  Van  Dine, 
executed  in  Chicago  last  week,  to  prevent  the  carry- 
ing out  of  threats  of  suicide. 


TRADE  NEWS. 


The  Helios-Upton  Company  of  Philadelphia  has 
been  reorganized  under  the  name  of  the  Helios 
Manufacturing  Company. 

The  Hacker-Gardner  Company  of  Irvine,  Ky.,  has 
been  incorporated  with  $50,000  capital,  to  manufac- 
ture a  device  known  as  the  telegraph-relay  magnifier. 

G.  G.  Barry,  J.  C.  Farwell  and  E.  W.  Himsett 
of  Chicago  have  incorporated  the  Peliance  Electric 
and  Manufacturing  Company,  to  be  located  in  Chi- 
cago.   The  capital  is  $2,500. 

With  a  capital  of  $25,000  the  "Anynun"  Fuse  and 
Electrical  Company  has  been  formed,  with  its  head- 
quarters at  Buffalo.  N.  Y.  The  directors  are  Daniel 
Haist,  G.  B.  Bailey  and  J.  H.  nolder,  all  of  Buffalo. 

Among  recent  Illinois  incorporations  is  the  West- 
ern Meter  and  Manufacturing  Company  (electrical) 
of  Chicago,  capitalized  at  $50,000.  The  incorporators 
are  J.  C.  Kenney,  C.  H.  Thorardsen  and  J.  A.  Ken- 
ney. 

The  Black  Hawk  Electric  and  Automobile  Com- 
pany has  recently  been  incorporated  at  Davenport, 
Iowa,  to  do  a  general  electrical  and  mechanical  engi- 
neering business,  including  the  erecting  and  com- 
plete installation  of  steam  and  waterpower,  electric- 
light  and  power  plants.  W.  A.  Fuller,  who  has 
charge  of  this  department,  was  formerly  electrical 
engineer  at  the  Rock  Island  Arsenal  for,  the  United 
States  government,  and  previous  to  that  time  was 
connected    with    the    General    Electric    Company    in 


Chicago  for  many  years.  The  new  company  is 
composed  of  W.  A.  Fuller,  James  E.  Bayliss  and 
John   H.   Eagal.     The  capital  stock  is  $10,000. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department, 
Washington,  D.  C,  until  May  31st  for  new  magnetic 
controlling  devices  and  new  safety  devices,  etc.,  for 
the  electric  passenger  elevator  in  the  United  States 
courthouse  and  postoffice  at  Scranton,  Pa.,  in  ac- 
cordance with  the  specifications,  copies  of  which  may 
be   obtained   of  the   supervising  architect. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Treasury  Department, 
Washington,  D.  C,  until  May  26th,  for  the  installa- 
tion of  a  conduit  and  electric-wiring  system  for  the 
postoffice  at  Waterbury,  Conn.,  in  accordance  with 
the  drawings  and  specifications,  copies  of  which  may 
be  obtained  at  the  office  of  the  superintendent  of 
construction  at  Waterbury. 

The  Nernst  Lamp  Company  has  established  a 
branch  office  auxiliary  to  the  Pittsburg  district  office 
at  537  Scofield  Building,  Cleveland,  Ohio,  in  charge 
of  J.  C.  Wright.  This  office  will  carry  a  stock  of 
Nernst  lamps  and  renewal  parts,  insuring  prompt 
attention  to  all  orders  in  this  district.  The  company 
has  recently  received  two  large  orders,  one  from  the 
Saco  &  Pettee  Machine  Shops,  Biddleford,  Maine, 
for  575  three-glower  lamps,  and  one  from  the  .Arling- 
ton Mills,  Lawrence,  Mass.,  for  600  lamps  of  the  44- 
watt  type. 

The  Wagner  Electric  Manufacturing  Company  of 
St.  Lonis  wishes  to  state,  in  answer  to  the  many  in- 
quiries which  it  has  received  regarding  its  relations 
with  the  Allis-Chalmers-Bullock  coalition,  that  it  is 
not  a  party  to  the  combination,  although  it  enter- 
tains the  most  cordial  good  will  toward  the  new 
company.  The  offices  of  the  Wagner  company  are 
unchanged  and  it  invites  the  continued  inquiries  of 
its  patrons  at  the  nearest  district  office.  '  The 
company  is  issuing  in\-itations  by  wdiich  electrical 
visitors  are  asked  to  make  its  general  offices  their 
headquarters  during  visits  to  the  Louisiana  Purchase 
Exposition.  Adequate  facilities,  stenographic  and 
otherwise,  will  be  provided  for  the  prompt  disposition 
of  personal  business  matters,  and  it  will  be  the  pleas- 
ure of  the  company's  general  staff  to  further  the 
comfort  of  visitors  in  every  way  possible.  Personal 
mail  may  be  addressed  in  the  care  of  the  company. 
The  general  offices  and  factory  of  the  company  are  at 
2017  Locust  Street.  The  World's  Fair  headquarters 
is  in  Block  9,  Electricity  Building. 


BUSINESS. 

The  H.  W.  Johns-Manville  Company  is  supplying 
the  Dreamland  Company,  Coney  Island,  N.  Y.,  with 
several  thousand  squares  of  Asbestoside,  to  be  used 
for  siding  the  buildings  in  "Dreamland,"  a  large 
pleasure  resort  on  Coney  Island. 

The  Miller  Electric  Company  of  Davenport,  Iowa, 
announces  that  it  is  specially  equipped  to  do  repair 
work  on  all  classes  of  electrical  apparatus  and  that 
all  work  is  guaranteed.  The  company  says  that  work 
done  by  it  has  been  always  satisfactory. 

The  Electric  Appliance  Company,  Chicago,  says 
that  its  customers  are  taking  time  by  the  forelock 
and  contracting  now  for  their  next  winter's  supply 
of  lamps.  These  contracts,  the  company  declares,  will 
be  taken  care  of  in  A-i  shape  and  filled  with  high- 
grade  Packard  lamps. 

The  Charles  E.  Dustin  Company,  11  Broadway, 
New  York,  N.  Y.,  is  now  furnishing  the  Valley 
Traction  Company,  Cliambersburg,  Pa.,  with  three 
large  direct-connected  units  for  the  new  power  house 
at  Bridgeport,  Pa.  Two  of  the  units  are  2SO-kilowatt 
Westinghouse  2,200-volt  two-phase  60-cycle  four- 
pole  alternators  direct  connected  to  16  and  30  by 
24-inch  Pennsylvania  Iron  Works  cross-compound 
engines.  One  is  a  300-kilowatt  Westinghouse  eight- 
pole  550-600-volt  direct-current  generator  direct 
connected  to  a  20  and  32  by  24-inch  engine. 

As  in  the  drying  of  all  material  air  movement  is 
essential,  so  it  is  in  the  drying  of  soap.  In  recent 
processes  the  soap  is  placed  in  kilns,  into  which 
heated  air  is  forced  by  means  of  a  fan.  An  even 
distribution  of  the  air  results,  the  moisture  from  the 
soap  is  absorbed  and  the  moisture-laden  air  is  then 
discharged  to  the  outside.  With  this  system  the 
quality  and  quantity  of  the  air  and  its  temperature 
can  be  varied  at  will  and  .the  drying  is  entirely  inde- 
pendent of  the  weather.  The  B.  F.  Sturtevant  Com- 
pany of  Boston  furnishes  fan  equipments  for  tliis 
service. 

The  Westinghouse  Electric  and  Manufacturing 
Company  is  pushing  a  new  line  of  high-grade  switch- 
board instruments.  There  are  three  general  styles, 
types  D,  E  and  H.  The  first  is  a'  round-pattern  in- 
strument with  a  longer  scale  than  usual.  In  type 
E  two  tabular  lamps  are  arranged  to  give  uniform 
light  to  the  opal  glass  scale,  20  inches  in  length. 
Type  H  is  of  the  edgewise  pattern.  It  is  only  5% 
inches  wide,  allowing  of  a  large  number  of  instruments 
being  mounted  side  by  side  in  a  small  space.  The 
instruments  are  of  strong  construction  and  are  of 
sufficient  sensitiveness  to  insure  reliable  indications. 
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758,057.  Ground  Connection  for  Electric  Conduct- 
ors. Frederick  P.  Fuller,  New  York,  and  John 
J.  Walsh,  Yonkers,  N.  Y.  Application  filed  Oc- 
tober  16,    1902. 

Encircling  the  conductor  is  a  flexible  band  with  a 
clamping  device  engaging  the  ends  of  the  band,  and  a 
screw  intermediate  the  clampinjr  device  and  the  con- 
ductor to  push  the  clamping  device  away  from  the  con- 
ducting object  to  take  up  the  slack  in  the  band  and 
engage  both   ends  of  tiie    band  more   firmly. 

758,084.  Electric  Time  Switch.  Henry  C.  Little, 
Boston,  Mass.     Application  filed  August  2(5,  1903. 

In  a  switch-controlling  apparatus  is  a  switch  member, 
an  operating  train,  a  timing  train,  a  stop  for  the  operat- 
ing train  operated  by  the  timing  train,  and  means  for 
controlling  the  stop  according  to  the  position  6i  the  switch 
member. 

7:58,094.  Electric  Steam  and  Vapor  Generator. 
Thomas  W:  Neely,  Marshall,  111.  Application 
filed  April  23,  1901. 

A  tightly  closed  shell  has  two  alined  electrodes  within 
for  the  production  of  an  arc  within  a  body  of  water,  and 
to  effect  the  decomposition  of  the  water  by  electrolysis. 
Means  are  provided  for  supplying  a  combustible  vapor 
or  gas  to  the  arc  for  admixture  with  the  gases  of  the 
decomposed  water  and  the  burning  of  these  added  gases 
with  production  of  heat  and  pressure. 

758,095.  Process  of  Generating  Steam.  Thomas  W. 
Neely,  Marshall,  111.  Application  filed  May  2, 
1901. 

For  generating  steam  and  supplementing  its  expansive 
power,  an  electrical  current  is  passed  through  electrodes 
immersed  in  water  to  form  an  electric  arc  with  electrol- 
ysis of  -the  water.  A  combustible  gas  is  admitted  to  the 
electrodes  to  be  combined  with  the  water  gases  by  com- 
bustion. The  resultant  gaseous  product  is  confined  to 
form  pressure    for   motive  power. 

758,106.  Transmission  of  Electrical  Impulses.  John 
S.  Richmond,  New  York,  N.  Y.  Application  filed 
April  27,   1901. 

Two  equal  conductors,  forming  the  sides  of  a  metallic 
circuit  are  combined  with  means  for  maintaining  zero 
potential  at  the  meeting  points  of  the  two  conductors,  and 
means  for  creating  impulses  in  the  conductors  sirnul- 
taneously.  The  impulses  are  equal  at  contiguous  points 
but  differ  in  this,  that  the  impulses  in  one  conductor  are 
equally  above  as  those  in  the  other  are  below  the  main- 
tained  zero   potential. 

758,116.  Supervisory  Signal  Apparatus  for  Tele- 
phone Switchboards.  Edwin  H.  Smythe.  Free- 
port,  III.  assignor  to  the  Western  Electric  Com- 
pany, Chicago,  111.  Application  filed  September 
14^   1903- 

Combined     with     a     telephone    line    and    a    sub-station 

switch  controlling  its  circuit  is  a  central-office  relay  having 

■    an  armature  responsive  to  the  switch.     A  supervisory  sig- 
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nal,  a  number  of  governing  devices  for  the  signal,  each 
adapted  to  produce  a  distmctive  indication,  and  means 
controlled  by  the  movements  of  the  relay  armature  for 
consecutively  bringing  the  different  governing  devices  into 
operative  relation  to  the  signal  are  also  features  of  the 
invention. 

758,120.  Switch.  Henry  Trumbull.  Plainville,  Conn., 
assignor  to  the  Trumbull  Electric  Company, 
Plainville,  Conn.     Application  filed  July  iS.  1903. 

An  insulating  base  carries  a  switch  contact  including  a 
binding-post  section  and  a  switch-blade  section  adapted  to 
be  engaged  by  the  switch  blade,  the  two  sections  formed 
of  a  single  piece  of  material  bent  to  shape.  The  switch- 
blade section  includes  inwardly  and  downwardly  turned 
portions  and  a  screw  for  securing  the  contact  to  the  base. 
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758.140.  Magnetic  Brake.  John  D.  Ihlder,  Yonkers, 
N.  Y.,  assignor  to  the  Otis  Elevator  Company, 
East  Orange,  N.  J.  Application  filed  September 
2,   1903- 

An  exciting  coil  moves  the  brake  in  one  direction  and 
electromagnetic  means,  upon  the  deenergizing  of  the  ceil, 
permits  of  a  gradual  action  of  the  brake  in  the  opposite 
direction. 

758,153.  Ice  Cutter  for  Third-rail  Electric  Railways. 
Samuel  B.  Stewart,  Jr..  Schenectady,  N.  Y..  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.  Application  filed  September  20, 
T901. 

Upon  the  motor  truck  are  ice-breaking  wheels,  the 
wheels  having  toothed  peripheries  adapted  to  engage  the 
upper  surface  of  the  third  rail.  Scrapers  remove  the  ice 
broken  by  the  wheels  independently  of  the  direction  of 
movement  of  the  truck.     (See  cut  on  next  page.) 


75**^' '57-  Means  for  Preventing  Arcing  Between 
Commutator  Brushes.  Elihu  Thomson.  Swamps- 
cott.  Mass.,  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
May  29,   1903. 

Between  the  brushes  is  a  barrier  or  barriers  of  non- 
conducting material  to  prevent  arcing  between  the  brushes. 

758.164.  Rheostat.  William  C.  Yates,  Schenectady, 
N.  Y..  assignor  to  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.  Application  filed  Au- 
gust   16,    1901. 

A  rheostat  contains  two  ranges  of  contact  studs  con- 
tinuously connected  in  series  relation  and  means  for  op- 
erating the  one  having  the  larger  resistance  units  inter- 
mittently, during  the  operation  of  the  other. 

758.165.  Insulation.  Edmund  E.  Bechtold,  Chicago, 
111.     Application  filed  June  22,  1903. 

Insulation  is  bent  to  form  an  inner,  an  nutcr  and  an  in- 
termediate portion  substantialJy  parallel  with  one  another, 
the  inner  portion  having  a  series  of  slots  and  a  number 
of  openings  located  between  the  slots.  Insulating  material 
is    located    between    the    outer    and    intermediate    portions. 

758.172.  Blow-out  Fuse.  Fred  B.  Corey,  Schenec- 
tady, N.  Y..  assignor  to  the  General  Electric 
Company,  Schenectady,  N.  Y.  Application  filed 
September  2,   1902. 

A  thermal  cutout  is  provided  with  terminals  for  con- 
nection with  an  electric  circuit,  and  plates  of  magnetic 
material  at  the  sides  of  the  fusible  element  adapted  to  be 
polarized  by  the  current  passing  through  the  fusible  ele- 
ment. 

758,175-  Insulator.  Scott  C.  Cutter,  Oswego,  ill. 
Application   filed   December   11    1902. 

An  insulator  composed  entirely  of  insulating  material, 
has  a  corrugated  back,  a  horizontal  bore,  and  a  vertical 
slot  leading  to  the  bore.  The  head  01  the  insulator  is 
rounded  into  the  slot,  the  lower  edges  of  the  slot  extend- 
ing into  the  bore  to  form  retention  pockets. 

758,200.  Telephone-climbers  Seat.  James  E.  Ben- 
nett, Momence,  III.  Application  filed  December 
20,   igo2. 

The  seat  is  attachable  to  a  pole  at  any  height  and  com- 
prises fingers  or  tongs  which  hold  the  seat  in  place  and 
which  are  capable  of  adjustment  to  any  sized  pole.  The 
legs  arc  secured  to  the  seat  and  enter  the  pole  at  an 
angle  below  the  seat,  the  arms  holding  up  the  legs,  and 
the  legs  the  seat. 

758,202.  Telegraph  Receiver.  L.  Cerebotani,  Mu- 
nich. Germany,  assignor  of  one-half  to  Albert 
Silberman,  Berlin,  Germany.  Application  filed 
May  21,  1903. 

A  chamber  containing  a  source  of  light  and  a  condens- 
ing lens  is  provided  with  an  exposing  aperture.  A  dark 
chamber  is  provided  with  a  corresponding  aperture  located 
below  the  first  aperture  and  containing  a  sensitized  band 
traveling  below  the  latter  aperture  through  the  focus 
of    the    lens.      Electromagnet    pairs    have    a    common    piv- 
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oted  armature  responding  to  the  line  current  impulses, 
which  armature  when  at  rest  separates  and  covers  the 
apertures,  and  when  operated  uncovers  them.  The  rays 
then  act  upon  the  sensitized  paper  forming  Morse  char- 
acters. 

758,217.  Sparking-igniter  Mechanism.  Carl  C.  Riotte 
and  Eugene  A.  Riotte,  New  York,  N.  Y.  Ap- 
plication filed  April   15,   1901. 

A  cam  for  operating  the  igniter  contains  transmitting 
mechanism  between  it  and  the  igniter.  An  operating  arm 
moves  the  transmitting  mechanism  and  is  adapted  to  bear 
normally  automatically  and  in  all  positions  against  a  fric- 
tion plate  for  holding  the  transmitting  mechanism  passive 
in  any  position  to  which  it  is  moved. 

758,225.  Electric  Motor.  Alexis  "Vanderbeck,  Rose- 
land,    Kan.     Application   filed    October    10,    1903- 

A  form  of  reciprocating  motor  for  transmitting  motion 
to    a    shaft    through    a    pitman    is    described. 

758,230.  Train-control  System.  Harold  E.  White, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  November  20,  1902. 

A  pair  of  motors  have  permanent  connections  between 
the  field  of  each  motor  and  the  armature  of  the  other 
motor,  and  means  for  connecting  the  motor  armature  and 
field  combinations    in  series  and  in   parallel. 

758,232.  Telegraph  Transmitter.  Charles  Adams- 
Randall,  New  York,  N.  Y.  Application  filed 
August  25,   1902. 

An  electric  circuit  includes  contacts  and  a  vibrating 
lever,  also  a  key  lever  having  a  segmental  portion  pro- 
vided with  grooves  or  corrugations  adapted  to  engage  the 
vibrating  lever  for  automatically  actuating  it  between  the 
contacts  to  alternately  make  and  break  the  circuit  and  to 
impress  or  transmit  impulses  representing  the  character 
indicated  by  the  key  lever. 


of   the  path   of   the    teeth  and   having  two   \'-shaped  jaws 
which  operate  successively  on  each  tooth. 

75^,352-  Apparatus  for  Electroplating  Sound 
Records.  George  K.  Cheney,  New  York,  N.  Y. 
Application  filed  June  6,  1903. 

Across  the  tank  above  the  surface  of  the  liquid  extend 
circuit  rods-  An  annulus  of  non-conducting  material 
having  a  tapered  bore  to  receive  the  record  tablet  and 
frictionally  securing  it  at  points  throughout  its  circum- 
ference is  provided  with,  means  for  suspending  the  an- 
nulus in  the  solution. 

758,355-  Trolley  Wheel.  James  S.  Fletcher  and 
Donald  H.  Waters,  Chicago,  111.  Application 
filed    September   3,    1903. 

A  liquid  metal,  such  as  .mercury,  surrounds  the  trolley 
axle  inside  of  a  hollow  shaft  on  the  harp  carrying  the 
axle.      (See  cut.) 

75^,3^3-  Telephone  Receiver.  Miller  R.  Hutchison, 
Norwood,  N.  J.,  assignor  to  the  Hutchison  Ac- 
coustic  Company.  Application  filed  November 
25,  1902. 

A  casing  in  two  parts  connected  together  by  a  screw 
thread  contains  a  magnet  in  one  part  and  a  diaphragm  in 
the  other.  A  scale  on  the  outside  of  one  part  and  an 
index  on  the  other  shows  the  distance  between  the  pole 
or  poles  of  the  magnet  and  the  diaphragn. 


NO.  75^,153. — ICE    CUTTER    FOR  THIRD  RAIL, 

.758,236.  Electromagnet.  Harold  W.  Chamberlain, 
Brunswick,  Me.  Application  filed  August  27, 
1903. 

An  electromagnet  contains  an  armature  fulcrumcd 
thereon  in  direct  polar  and  magnetic  contact.  A  trans- 
verse extension  piece  on  the  armature  is  adjusted  to  play 
in  proximity  to,  but  out  of  contact  with  one  of  the  poles. 

758,250.  Printing  Telegraph.  ■  Clarence  L.  Healy, 
Newark,  N.  J.     Application  filed  June  16,   1903. 

A  unison  device  cinsisling  of  an  electromagnet,  an 
armature  lever  therefor,  two  stops  for  the  armature  lever, 
one  of  which  moves  in  proportion  to  the  type  carrier,  a 
detent  for  the  type  carrier  and  means  whereby  the  stop 
with  which  the  armature  lever  collides  will  determine 
the  action  of  the  detent  go  to  make  up  the  apparatus. 
(See  cut  on  preceding  page.) 

758,293.  Electromagnetic  Gearing.  Edward  M.  Bent- 
ley,  Lawrence,  N.  Y.  Application  filed  Decem- 
ber 2,  1903. 

Combined  'vith  a  dynamo-electric  machine  is  a  regulator 
acting  to  vary  the  effective  rate  of  relative  movement  of 
field-magnet  poles  and  armatures  comprising  a  pole  shifter 
for  the  field  magnet,  giving  the  poles  a  rotation  adjustable 
for  regulation  and  supplementary  to  the  relative  mechan- 
ical   movement  of  fielij    magnet   and   armature. 

758.303.      Electric   Heater.      Ernst   Eckmann,    Berlin. 
Germany,    assignor    to    Marlin    Petersen,    Fried- 
richsgabekoog,       Schleswig-Hol  stein,       Germany. 
Application  filed  August   15,    1902. 
In  a  cylindrical  casing  is  an  opening  in  one  side  and  an 
integnl    projecting    motor    casing   on    the    other.       A    shaft 
carrying    a    motor-driven    fan    extends    through    the    pro- 
jecting motor   casing,   the   casing   having  openings  leading 
to  the  outside  air  and  to  the  interior  of  the  cylinder.     Th*- 
cylinder  has  a  tangential  delivery  opening  for  the  heated 
air. 

758)304.     Office-desk  Telephone  Allan  R.  Fergusson. 
New  York.   N.   Y.,  assignor  to  the  Electro-Me- 
chanical  Specialty   Company.   New  York,  N.   Y. 
Application    filed    November   16,    1901. 
Carried    by    a    staff    mounted    upon    a    support    is    the 
transmitter.     A  universal   point  permits  of  the  staff  being 
swung   upon    the    support    in    a   substantial    arc    in    diverse 
directions  to  and  from  an  upright  position.     A  switch  on 
the    staff   is  operated  by   a    receiver   when    the    staff  is   in 
an  upright  position. 

758.305.  Electric  Fan.  Allan  R.  Fergusson,  New 
York  N.  Y.    Application  filed  December  16.  1902. 

The  fan  driven  by  a  motor  is  mounted  upon  a  flexible 
extension   of   the    motor   shaft. 

758.306.  Electric  Switch.  Allan  R.  Fergusson,  New 
York,  N.  Y.,  assignor  to  the  Electro-Mechanical 
Specialty  Company.  New  York.  N.  Y.  Applica- 
tion filed  December   16,   1902. 

A  telephone  transmitter  is  mounted  on  a  swing  staff. 
The  receiver  hook  makes  or  breaks  th<?  circuit  of  the 
switching   device. 

758,342.  Switch  Mechanism  for  Electric  Signs. 
Frank  S.  Wabl.  Buffalo.  N.  Y..  assignor  of  one- 
half  to  Alfred  W.  Horn,  Buffalo,  N.  Y.  Appli- 
tion   filed   July    14,    1902. 

A  rotary  drum  provided  with  a  perinheral  co'ttact  sur- 
face formmg  one  terminal  of  an  electric  circuit  bears  per- 
forated pattern  cards  mounted  on  the  surface.  Contact 
pins  are  adapted  to  engage  with  the  drum  and  cards  and 
form  the  other  terminal  of  the  electric  circuits.  An 
escapement  wheel  turning  with  the  drum  is  provided  with 
an  annular  row  of  teeth,  and  a  pallet  movable  transversely 


NO     758,355. TROLLEY    WHEEL. 

75^,378-     Alternating-current  Motor.    Ralph  McNeill, 
New     York,    N.    Y.,    assignor     to     Arthur     O. 
Granger.     Philadelphia,    Pa.      Application    filed 
December  4,   1902. 
Independent     energizing     circuits     arc     associated     with 
independent     armature     circuits,     the     latter     being     each 
adapted    successively    to    make    contact    with    each    of    the 
energizing    circuits    without    being    at    any    time    short-cir- 
cuited   upon    itself   and    to   always    be    in    contact   with    at 
least    one    of    the    energizing   circuits. 

758,415.  Telephone  Instrumeut.  Albert  C.  Christo- 
pher. Chicago.  111.,  assignor  to  the  Kellogg 
Switchboard  and  Supply  Company,-  Chicago,  111. 
Appliccltion  filed  February  3,  1904. 
A  box-like  cover  is  adapted  to  inclose  the  switch-hook 
contacts  of  a  subscribers'  set. 

758,445.  Trolley  Head.  Peter  D.  Hean  and  John  J. 
Egan,  Media,  Pa.  Application  filed  Deceml>er 
26.  1903. 

The  trolley  mechanism  comprises  a  trolley  Iicad,  guard 
members  journaled  in  suitable  hearings  upon  the  bead, 
tripping  mechanism  and  means  intermediate  the  mechan- 
ism and  the  guard  members  to  automatically  open  the 
guard    members. 

758,468.  Alternating-current  Signal-receiving  Ap- 
paratus. Greenleaf  W.  Pickard.  Amesbury, 
Mass.,  assignor  to  the  American  Telephone  and 
Telegraph  Company.  Application  filed  February 
29.  1904. 

.-\  receiving  apparatus  for  high-frequency  currents  or 
impulses,  comprises  two  pole  piecGs  or  magnetic  cores  wit'i 
means  for  establishing  in  them  simultaneously  opposed 
and  cyclically  changing  maKnetizations.  Means  actuated 
by  and  responsive  to  the  high-frequency  currents  or  im- 
pulses for  accelerating  the  magnetic  change  in  one  of 
the  pole  pieces,  and  an  armature  mounted  with  its  free 
end  held  normally  in  a  position  intermediate  between  the 
pole  pieces,  and  adapted  to  oscillate  toward  one  or  the 
other  as  either   may  become  the  stronger,  are  jirovided. 

758,478.  Electric  Switch.  Joseph  H.  Rusby,  Nut- 
ley.  N.  J.    Application  filed  June  25,  1903. 

A  switch  support  comprising  a  swinging  projecting  lug 
and  a  second  lug  seated  or  fitted  in  the  first  lug  is  de- 
scribed. 

758,485.  Railroad  Signal  or  Alarm.  Robert  F. 
Stuart,  Logansport,  Ind.  Application  filed  Oc- 
tober 14,   1903. 

Plungers  adapted  to  be  operated  by  a  moving  train 
make  circuits   actuating  the   signals. 

758,503-  Process  of  Forming  Vessels  from  Sheet 
Metal.  Hermann  G.  Blevins  and  James  E. 
Whittaker,  Newcastle,  Pa.  Application  filed 
July  I,   1903. 

The  ends  of  the  material  to  be  welded  arc  secured  in 
overlapped  position  upon  an  insulating  suoport.  A  per- 
fect contact  is  secured  between  the  end  portions,  tlie 
portions  adjacent  the  joint  being  connected  with  the 
terminals  of  an  electrical  supply  circuit  having  a  variable 
resistance.      (See   cut.) 

758,517.  Art  of  Wireless  Telegraphy.  Lee  de  For- 
est, New  York,  N.  Y.  Application  filed  Septem- 
ber 21,  1903. 

Determining  the  distance  to  a  sending  wireless  signaling 
station  may  be  accomplished  by  employing  a  damping  or 
choking  nifluence  of  regulable  amount  in  the  receiving 
apparatus  to  reduce  the  intensity  of  the  signals  received 
to  a  standard  of  comparison  and  conioaring  the  amount 
of  the  datnping  influence  reouired  with  results  obtained 
under  knpwn  conditions  and  distances. 


758,527-  Signaling  and  Operating  System.  Hedley 
C.  W.  Graham,  Rochester,  N.  Y.  Application 
filed  July  p,  1903. 

In  a  system  for  operating  controlling  means  from  a 
distant  point  by  etheric  waves  there  are  embodied  a  suit- 
able transmitting  circuit,  a  receiving  circuit  containing  a 
receiver,  a  coherer  connected  thereto,  and  an  alarm  device 
controlled  by  the  coherer,  the  alarm  device  being  provided 
with  a  switch  element,  and  a  controller  governed  by  the 
switch  element. 

758,528.  Current  Collector.  John  E.  Greenwood, 
Utica,  N.  Y.     Application  filed  May  16,   1903. 

A   form  of  trolley  pole  is  described. 

758,541.  Block-signalling  Apparatus.  John  A.  Lehr, 
North  York,  Pa.  Application  filed  February 
18,  1903. 

Operating  in  conjunction  with  a  contact  roller  is  a 
rotary  switch  plate  electrically  connected  with  the  wheels 
of  a  car,  parallel  concentric  non-overlapping  flanges  upon 
the  plate,  contacts,  one  of  which  is  at  all  times  in  position 
upon  one  of  the  flanges,  an  alarm  electrically  connected 
to  each  contact,  and  an  electrical  connection  between  the 
alarms  and   the  contact  roller. 

758,589.  Light-controlling  System.  Harry  Falter- 
mayer,  Philadelphia.  Pa.,  assignor  of  one-half  to 
William  J.'  Caskey,  Philadelphia,  Pa.  Applica- 
tion filed  October  2,  1903. 

The  switch  includes  a  number  of  contacts,  a  nnniber  of 
current-receiving  devices  connected  to  the  switch,  a  num- 
ber of  pieces  for  the  switch  constructed  to  coact  with 
the  contacts  to  p_ermit  only  predetermined  ones  of  the 
receiving  devices  to  be  supplied  with  current,  and  racanp 
for  selecting  certain  of  the  pieces  and  presenting  tliem 
to  the  switch. 

758,592.  Safety  Trolley.  William  M.  Gruner  and 
William  C.  Fink.  Springdale.  Pa.,  assignor  of 
one-fourth  to  Henry  G.  G.  Fink,  Springdale,  Pa. 
Application  filed  Novemb'er  5,   1903. 

Carried  by  the  main  trolley  is  a  length wise-extcndible 
sub-trolley,  and  means  operating  upon  extending  action  of 
the   sub-trolley,    to    recomplete    the   motor   circuit. 


^O.    757,503. — ELECTRIC  WELDER    FOR    SHEET    METAL. 

758,594.  Electric-railway  Signal.  William  S.  Jack- 
son. Hoboken.  N.  J.,  assignor  of  one-half  to 
David  Young,  Newark.  N.  J.  Application  filed 
June  30,  1902. 

A  pivoted  semaphore,  an  actuating  lever  having  a  curved 
arm  arranged  to  ride  against  the  semaphore,  and  a  cam 
track  are  associated  with  a  rolling  shiftable  member  fitted 
to  the  cam  track  and  linked  to  the  lever.  Magnets  are 
included  in  different  circuits,  and  links  connect  the  cores 
of  the  levers   with    the  shiftable   member. 

758,598.  Transmission  of  Electrical  Impulses.  John 
S.  Richmond.  New  York.  N.  Y.  Original  ap- 
plication filed  April  27,  1901.  Divided  and  this 
application   filed   September    16,   1903. 

An  improvement  in  electrical  transmission  consists  in 
producing  in  adjacent  conductors  electrical  impulses  simul- 
taneously equal  at  contiguous  points  but  differing  in  this 
that  the  potential  of  the  one  is  above  and  that  of  the 
other  equally  below  the  maintained  zero  potential. 

Reissue. 

12,214.     Process    of    Obtaining   Tin    by    Electrolysis. 
Ernest  Quintaine.  Argenteuil,  France.     Applica- 
tion filed  .'\pril  20,   1903. 
Separating    tin    electrolytically    from    scrap    tin    is    done 
by    suspending    the    scrap,    as    the    anode,    in    a    bath    com- 
posed   of    an    aqueous   solution    of    acid    nitrate    of   tin    to 
which  have  been  added  a  salt  of  ammonia  and  chloride  of 
tin,  susjiending  a  suitable  cathode  in  the  hath,  and  finally 
passinc    the    electric    current    through   the   anode,    hath   and 
catlindo. 


EXPIRING   PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expirej  on 
May  3,   1904: 

je-.o-^S-  Electric  Rock  Prill.  Charles  E.  Call,  Thiladel- 
pliia.    Pa. 

^6^,076.  Composition  for  Insulating  and  Other  Purposes. 
.Samuel    H.    Gilson.    Salt    Lake    City,    Utah. 

362,108.  Connector  for  Electrical  Appliances.  Charles  G- 
Perkins,     Hartford,     Conn. 

362,115.  Telephone  Support.  Samuel  Rosenblatt,  New 
York,    N.    Y. 

362.128.  Incandescent  Electric  Lamp.  Silvanus  F.  Van 
Choate,    New    York,    N,    Y. 

362,133.  Etectrothcrapeutic  Strength-testing  Machine.  Ed- 
win   If.    Whitney.    Alanchester,    N'.    H. 

162,135.  Polarized  Electromagnet.  John  C.  Wilson.  Bos- 
ton,   Mass. 

362,192.  Electrical  Circuit  Closer.  George  E.  Thaxtcr,  Bos- 
ton,   Mass. 

361.2 1 2.  Electric  Rerulalor  of  Heating  Apparatus.  Richard 
L.    Guion,    lilmira.    N.    Y. 

362.213.  Electric  Thermostat.  Richard  L.  Guion,  Elmira. 
W    Y. 

3£2,2i6.     Electric     Sicnaling     Apparatus.        Salomon      Iliyne- 

Berline,    Paris,    Prance. 
362.217.      Multiple     Switchboard.       Milo     G.     Kellopg,     flyde 

Park     III. 
^62,312.     Electric     Arc     Lamp.       Henri     Pieper,     Fils,     Liege. 

Belgium. 

162.322.  Electric  Motor.  Robert  T.  Slieehv,  New  York. 
N.    Y. 

362.323.  Electrical  Railway.  Sidney  II.  Short  and  John 
W.    Nesmitb.    Denver.    Colo, 

362,376.     Electric   Cable    Clip.      Claude   C.   Gould   and  Walton 

Smith.    Batavia.  N.  Y. 
362,391).     Supporv    for    Electric   Lights.      Augustus   G.    Schlct- 

terbeckj    Portland,    Me. 
362,409.      Railway    Signal.      Pierson    J.    Wicks,    Green    Point. 

N.    Y.  ~~ 

362,451.     Eleclrieal    Current    Indicator.      Philipp    Lange,    New 

York.   N.    Y. 
362,469.     Electric    Switch.        Alfred    Swan.    New  Castle-upon- 

Tyne.    County    of    Northumberland.   England. 
362,477-      Electric   Police-call    Alarm   Box.     John  J.    Couchlin, 

Boston,    Mass. 
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Foreign   Electric    Heaters   and    Cooking 
Apparatus. 

By  Fr.\nk  C.   Perkins. 

In  almost  every  known  electrical  device  there  is  a 
considerable  waste  of  energy  except  in  the  electrical 
heater.  A  large  proportion  of  otherwise  wasted  en- 
ergy'' in  these  devices  is  turned  into  heat,  and  the  high 
efficiency  of  the  electric  cooking  apparatus  and  heat- 


The  electric  heater  is  most  extensively  used  in 
the  United  States  on  electric-railway  lines  for  warm- 
ing the  cars,  but  is  also  employed  very  largely  in 
manufacturing  establishments  for  special  operations 
and  is  used  also  to  considerable  extent  for  the  op- 
eration of  electric  cooking  devices  and  for  laundry 
work. 

In  England  electric  radiators  of  novel  construction 
have  been  designed  and  manufactured  by  a  London 


radiators,  and  it  is  generally  supposed  that  the  glow 
or  luminous  radiator  gives  off  more  heat  for  the 
same  consumption  of  current  than  the  other  radiator, 
but  this  is  not  true.  All  the  current  consumed  in 
an  electric  radiator  of  whatever  form  is  given  off 
in  heat,  and  none  is  lost. 

The  advantages  claimed  for  the  electric  heater 
are  many.  The  heat,  being  given  off  immediately 
the  current  is  switched  on,  is  peculiarly  suitable  for 


I.     French  Electric  Grill-room  Equipment. 

4.     French  Electric  Radiator 
I35  Amperes  at  no  Volts). 
7.    English  Electric  Glow  Radiator  (12  Inches  Wide 
and  28  Inches  High). 


ers  is  due  to  the  fact  that  practically  all  of  the  elec- 
trical energy  may  be  transformed  into  heat,  which 
is  the  form  of  energy'  desired,  and  it  can  be  localized 
in  electric  cooking  utensils  to  advantage.  There  is 
no  danger  from  explosions  or  fires  and  no  labor 
in  maintaining  or  making  the  fire,  while  in  the  vari- 
ous operations  in  the  kitchen  there  is  less  consump- 
tion of  time  and  no  large  cooking  range  is  required. 
The  cleanliness  of  the  electric  heating  device  is  very 
desirable,  as  there  is  no  vitiation  of  the  atmosphere, 
\11  smoke,  flame  and  soot  being  avoided. 


2.     French  Bronze  Electric  Stove, 
(Three  Amperes  at  550  Volts). 
5.     English  Pillar  Pattern  Electric  6. 

Heater  (i.Soo  Watts). 
8.     English  Electric  Glow  Radiator 
(1,200  Watts — 250  Volts). 
FOREIGN    ELECTRIC    HEATERS    AND    COOKING    APPARATUS. 

company.  The  accompanying  illustrations  show  sev- 
eral designs  of  the  English  electric  glow  radiators, 
the  heating  units  resembling  large  incandescent  lamps. 
The  electric  heaters  give  off  a  pure  radiant  heat,  far 
purer  than  can  be  produced  by  any  other  method  of 
heating.  The  radiant  heat  is  diffused  by  rays  which 
pass  through  the  air  in  their  immediate  vicinit3% 
heating  any  objects  which  come  within  their  limit 
without  aff'ecting  the  air  temperature  to  any  great 
extent.  Radiant  heat,  therefore,  differs  from  con- 
vected   heat,   which   is  produced  by  other   forms   of 


3.     French  Electric  Grill-room  Equipment. 

English  Portable  Double-surface  Electric  Stove 
(1.200  Watisi. 
9.     French  Electric  Brasier 
(12  Amperes  at  no  Volts). 


bedroom  and  studies,  where  temporary  heat  is  re- 
quired. It  is  said  that  the  glow  radiators  give  a 
particularly  pleasing  effect,  their  appearance  resem- 
bling the  glow  of  an  open  fire.  Where  large  rooms 
are  to  be  heated,  electric  radiators  should  be  in- 
stalled, on  the  same  principle  as  steam  heaters,  the 
designers  of  the  glow  radiators  holding  thai,  for  av- 
erage conditions.  750  watts  per  1,000  cubic  feet  of 
space  should  be  distributed  by  as  many  radiators  as 
possible,  not  less  than  one  for  every  12  running 
feet  by  nine  feet  from  face  of  radiator  for  a  room' 
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10  to  12  feet  high,  while,  if  placed  centrally  in  the 
room,  the  same  space  should  be  taken  in  a  circle 
around  each  radiator. 

As  to  the  cost  of  electric  heating,  it  may  be  defi- 
nitely stated  that  it  cannot  be  asserted  that  electric 
radiators  are  cheaper  to  heat  a  good-sized  room 
than  by  a  coal  fire  or  by  gas ;  still,  the  many  advan- 
tages of  this  method  of  heating  must  be  taken  into 
consideration.  Not  only  is  a  perfectly  pure  heat  ob- 
tained without  fumes  of  any  sort,  .but  the  heat  can 
be  obtained  at  any  moment  by  merely  turning  on  a 
switch.  In  localities  where  electric  power  is  cheap, 
being  derived  from  hydro-electric  stations,  and  where 
the  cost  of  fuel  is  high,  the  electric  heater  may  be 
used  to  greater  advantage. 

An  electric  heater  0.5  meter  high  constructed  in 
Berlin  is  shown  in  the  illustration  below.  This 
heater  is  arranged  with  an  automatic  temperature 
regulator  arranged  to  sw'itch  on  the  current  if  the 
temperature  of  the  room  becomes  lower  than  a  pre- 


\ 


GERMAN   ELECTRIC.  HEATER   AND   THERMOSTAT. 

determined  amount,  the  circuit  being  opened  as  soon 
as  this  temperature  has  been  reached,  thus  main- 
taining an  even  heat  continuously.  Tliese  heaters 
require  from  3.000  to  .=;,ooo  watts  an  hour  and  for 
each  100  cubic  meters  to  be  heated.  With  this  device 
the  thermostat  and  switch  are  mounted  in  a  case 
placed  upon  the  wall  in  a  similar  manner  to  an  elec- 
tric clock,  a  dial  and  indicator  pointer  being  provided 
to  show  the  temperature  at  which  the  room  is  main- 
tained. 

The  French  electric  heaters  utilized  for  heating 
the  cars  of  the  Compagnie  des  Chemins  De  Fer 
De  rOuest  were  built  by  the  same  firm  in  Paris  which 
constructed  the  unique  electric  heaters  of  French 
design  shown  in  the  accompanying  illustration  as  well 
as  the  electric  cooking  apparatus  shown  in  the  grill- 
rooms. The  electric  car  heaters  arc  80  centimeters 
long  and  are  designed  for  lie  volts,  five  of  the 
heaters  being  arranged  in  series  for  operation  in 
the  cars  at  a  pressure  of  from  550  to  600  volts. 
Ten  of  these  car  healers  are  used  in  each  carriage, 
with  a  consumption  of  1,100  watts. 

The  French  electric  plates  or  stoves  take  from  0.3 
ampere  to  0.7  ampere  at  no  volts  and  the  electric 
toasters,  broilers,  coffeepots  and  chafing  dishes  take 
from  0.2  ampere  to  eight  amperes  at  a  pressure  of  no 
volts,  according  to  the  size,  while  the  electric  ovens 
and  baking  devices  require  from  nine  ameperes  to  60 
amperes,  the  latter  current  being  used  by  a  larg'e 
electric  oven  0.8  meter  long,  0.55  meter  high  and 
0.45  meter  wide.  The  French  electric  radiator  and 
stoves  are  of  very  artistic  design,  from  0.75  to  0.85 
meter  in  height,  and  elaborately  nickel-plated.  These 
heaters  consume  from  1,300  watts  to  2,500  watts  at 
from  530  to  600  volts  pressure,  the  current  being 
from  three  to  five  amperes. 

The  English  electric  glow  radiators  are  fitted 
with  highly  polished  aluminum  reflectors,  the  heating 
lamps  having  very  large  bases  and  designed  for 
pressure  up  to  250  volts.  The  heating  lamps  are 
held  in  position  by  aluminum  clips  which  are  not 
affected   in   any   way   by   the   heat.     These   radiators 


are  provided  with  four  or.  more  lam.ps  in  tv.o  cir- 
cuits, the  current  consumed  being  from.  900  to  1,500 
watts.  The  four  lamps  are  controlled  by  two 
switches,  and  when  more  lamps  are  provided  with 
three  switches,  so  that  three  variations  of  heat  may 
be  obtained.  The  pillar-pattern  English  radiators, 
using  the  glow  lamps,  are  w-ired  for  a  maximum  of 
3,oco  watts  and  for  pressures  up  to  230  volts,  and 
they  give  a  most  beautiful  effect  when  lighted,  as 
a  soft  glow  comes  through  the  decorated  framing 
from  a  lamp  w-ithin,  giving  a  cheerful  effect.  The 
English  ship  radiators  and  electric  car  heaters  con- 
sume from  400  to  1,200  watts  at  pressures  from  50 
volts  to  600  volts.  The  electric  heaters  for  the  state- 
rooms of  steamships  are  14  inches  long,  five  inches 
wide  and  2V2  inches  deep,  and  are  used  frequently 
as  an  auxiliary  to  steam-heating  systems.  The  elec- 
tric car  heaters  are  22  inches  long,  seven  inches  wide 
and  five  inches  deep,  with  a  radiating  surface  of  450 
square  inches,  this  being  the  floor  type,  w-hile  the 
heaters  designed  for  fixing  under  the  seats  are  only 
1%  inches  deep,  Vt  inch  wide  and  22%  inches 
long,  being  wired  on  two  circuits  giving  three  varia- 
tions of  heat. 


Ingenious    Panel    Board   for   Office 
Buildings. 

Modern  office  buildings,  on  account  of  their  size 
and  the  great  number  of  individual  circuits  made 
necessary  by  the  subdivision  for  the  numerous  ten- 
ants, present  difliculties  in  the  way  of  electrical  wir- 
ing, and  it  is  only  by  the  most  systematic  arrange- 
ment of  the  circuits  that  confusion  is  prevented. 
In  many  of  these  buildings,  even  those  built  within 
the  last  few  years,  will  be  found  a  veritable  tangle  of 
wires  at  distributing  points  and  at  the  meters,  due 
to  the  many  changes  that  are  made  in  the  rental  of 
offices   and   the   subsequent    rearrangement   of  suites 


FIG.   I.      PANEL    BOARD    FOR   OFFICE   BUILDINGS. — GENERAL 
ARRANGEMENT. 

and  of  meter  wiring.  Therefore,  a  flexible  system, 
by  means  of  which  any  of  the  office  circuits  may  be 
attached  to  any  meter,  or  several  offices  to  the  same 
meter,  without  in  any  way  disturbing  the  meter  wir- 
ing, is  of  decided  advantage. 

In  the  large  new  Railway  Exchange  Building 
in  Chicago  a  type  of  panel  board  has  been  adopted 
which  is  compact  and  at  the  same  time  gives  great 
flexibility  in  connecting  the  various  circuits  in  the 
building  to  the  metering  system.  The  board  is  the 
invention  of  George  H.  Jones  of  Chicago,  and  43  of 
these  boards  have  been  installed  in  the  Exchange 
Building  alone,  two  boards  being  installed  on  each 


of  the  floors  of  the  building  and  several  in  the  base- 
ment. 

Fig.  I  is  a  diagram  show^ing  the  general  arrange- 
ment of  the  board.  It  is  mounted  in  a  shallow  steel 
box  and  is  divided  inft>  two  sections,  vertically. 
The  feeders  from  the  ..fhree-wire  service  enter  at 
the  top  of  the  board  anQ.-are  led  through  the  fuses 
to  the  main  switch.  The  neutral  passes  from  the 
switch  down  to  two  bus  bars  in  the  lower  portion  of 
the  board.  These  bus  bars  are  common  to  one  side 
of  each  of  the  oflice  circuits.  The  other  side  of  each 
individual  office  circuit  ends  in  a  terimnal  on  the 
board,  and  from  this  terminal  a  w-ire  is  carried  up 
to  the  customer's  meter,  the  current  passing  from  the 
meter  back  to  the  other  side  of  the  main  circuit,  as 
shown  in  Fig.  2. 

In  Fig.  2  one  of  the  meters  is  shown  as  registering 
on  the  two  right-hand  circuits  at  the  top  and  bottom 
of  the  panel.  Suppose  the  lower  one  of  these  offices  is 
to  be  vacated  and  the  other  retained.     All   that  is 


FIG.    2.      PANEL    BOARD   FOR   OFFICE   BUILDINGS. — CON- 
NECTIONS  TO    METER. 

necessary  to  change  the  meter  to  the  one  circuit  is 
to  remove  the  jumper  wire  connecting  the  two, 
which  is  a  simple  process  and  disturbs  no  other 
wiring. 

The  wiring  of  all  the  meters  served  by  each  panel 
board  is  brought  in  at  the  sides  near  the  top  (Fig.  i), 
and  the  lamp  circuits  lead  out  opposite  their 
respective  switches  at  the  lower  portion  of  the  board. 
The  wiring  on  both  sides  is  identical,  although  Fig. 
I  only  shows  it  as  entering  one  side. 

Steel  doors  cover  the  front  of  the  case,  and  back 
of  them  is  a  marble  slab  covering  the  fuses  and  wiring 
for  both  the  upper  and  lower  portions.  All  that  is 
necessary  to  get  at  the  panel  itself  is  to  remove  two 
screws  in  each  of  these  slabs.  Two  small  doors  at 
the  top  and  bottom  of  the  case  near  the  edge  (see 
Fig.  i)  may  be  opened  to  show  at  a  glance  which 
leads   are  connected   to  the  respective  fuses. 

A  patent  has  been  issued  to  Mr.  Jones  on  the  in- 
vention   here    described. 

Formulas  for  Dry  Cells. 

.\  subscriber  of  the  Western  Electrician  in  Buenos 
.Aire;,  Argentine  Republic,  writes  for  a  formula 
for  dry  batteries,  such  as  are  used  for  small  pocket 
lamps.'  Foster's  Electrical  Engineer's  Pocket  Book 
gives  two  formulas  for  dry  batteries.  One  form 
of  dry  cell,  the  Burnley,  is  made  as  follows:  One 
element  is  a  zinc  tube  acting  as  a  containing  vessel. 
A  carbon  cylinder  is  the  negative  element.  The  ex- 
citing solution  consists  of  one  part  sal-ammoniac, 
one  part  chloride  of  zinc,  three  parts  plaster  of 
paris.  0.87  part  flour  and  two  parts  water.  In  con- 
structing the  cell  a  plunger  a  little  larger  than  the 
carbon  element  is  placed  in  the  vessel,  and  the  above 
solution  or  paste  poured  around  it,,  which  quickly 
becomes  stiff.  The  plunger  is  withdrawn  and  the 
carbon  inserted.  The  remaining  space  is  surrounded 
by  a  depolarizing  agent  consisting  of  one  part 
chloride  of  zinc,  one  part  peroxide  of  manganese,  one 
part  granulated  carbon,  three  parts  plaster  of  paris, 
one  part  flour,  and  two  parts  water.  The  receptacle 
is   then   sealed. 

In  the  Gasner  dry  cell  the  exciting  solution  con- 
sists of  one  part  by  weight  of  oxide  of  zinc,  one  part 
sal-ammoniac,  three  parts  plaster  of  paris,  one  part 
chloride  of  zinc  and  two  parts  of  water. 

A  small  vent  must  be  left  for  the  escape  of  ammo- 
nia gas. 

An  electric-light  and  power  plant  is  to  be  erected 
a  short  distance  from  Venice,  Italy,  in  the  province 
of  Treviso.  The  power  will  be  obtained  from  the 
Cellina  River.  The  chief  purpose  of  the  plant  will 
be  to  furnish  Venice  with  electricity. 
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Scott's  Alternating-current  Distribution 
System. 

Cliarles  F.  Scott  of  Pittsburg,  past  president  of 
the  American  Institute  of  Electrical  Engineers,  is 
the  inventor  of  a  system  of  alternating-current  dis- 
tribution which  is  designed  to  supply  electric  cars 
on  two  parallel  tracks  from  a  single  transmission 
line.  The  illustrations  clearly  display  the  connec- 
tions in  the   system. 

In  Fig.  I  a  three-phase  generator  is  shown  as 
indicative  of  the  power-house  source  of  supply  for 
the  three-phase  transmission  hne  (2),  it  being  un- 
derstood that  the  source  may  be  either  a  single  gen- 
erator or  a  number  of  generators  connected  in  paral- 
lel to  the  transmission  line  and  that  it  may  also 
include  step-up  transformers  in  case  a  higher  trans- 
mission electromotive  force  is  desired  than  may  be 
conveniently     supplied     directly    by    the    generators. 

■The  two  trolley  conductors  (3)  and  (4)  are 
shown  as  overhead  conductors.  The  respective 
track  rails  (7)  and  (8)  of  the  two  parallel  lines  of 
road  are  shown  as  constituting  the  return  conductors 
of  the  work  circuit. 

In  order  to  supply  each  of  the  working  circuits 
with  a  single-phase  current  for  operating  its  motors, 
two  transformers  (g)  and  (10)  are  employed,  the 
primary  windings  (11)  and  (,12)  of  which  are  con- 
nected to  each  other  and  to  the  three-phase  circuit. 
The  secondary  windings  (13)  and  (14)  of  these  two 
transformers  have  their  respective  outer  terminals 
connected  to  the  trolley  conductors  by  means  of 
conductors  (15)  and  (16),  and  their  inner  terminals 
are  connected  together  and  to  both  of  the  return 
conductors  by  means  of  a  conductor  (17).  It  fol- 
lows from  this  arrangement  of  apparatus  that  a  sav- 
ing of  conductors  for  the  transmission  circuit  is 
effected  by  employing  a  three-phase  system  and  that 
a  further  saving  is  effected  by  using  the  rails  of  the 
two  roads  as  a  common  return  for  both  circuits, 
thus  reducing  the  current  in  each  rail-return  below 
that  in  each  of  the  trolley  conductors. 

In  Fig.  2  the  source  of  energy  is  represented  by 
a  single-phase  generator  (l''),  and  the  transmission 
circuit   (2")   is  therefore  a  single-phase  circuit.     En- 
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Fig.  3. 
scott's  alternating-current  distribution  system. 

ergy  at  a  lower  potential  may  obviously  be  derived 
from  the  transmission  circuit  for  the  translating  de- 
vices by  means  of  separate  step-down  transformers ; 
but  in  the  illustration  energy  is  supplied  to  the  two 
work  circuits  by  means  of  a  single  transformer 
(18),  the  outer  terminals  of  the  secondary  (19) 
of  which  are  respectively  connected  to  the  power 
conductors  (3)  and  (4)  by  conductors  (20)  and 
(21).  An  intermediate  point  in  the  secondary  wind- 
ing is  connected  to  both  of  the  return  conductors 
by  means  of  a  conductor  (22).  This  arrangement 
may  be  made  such  as  to  provide  for  separate  volt- 
ages for  the  two  work  circuits,  if  desired,  by  con- 
necting the  conductor  (22)  to  some  other  than  the 
middle  point  of  the  winding. 

In  Fig.  3  the  power-house  source  of  energy  is 
represented  by  a  two-phase  generator  (i"^).  As 
shown,  the  two  return  conductors  (here  indicated 
as  the  track  rails)  constitute  the  return  conductors 
for  the  generator  (i^)  as  well  as  of  the  transform- 
ers which  directly  supply  the  work  circuit.  The 
other  portion  (2'*)  of  the  transmission  circuit  is 
connected   to  the   conductors  by   transformer   wind- 
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ings  (23)  and  (24).  Intermediate  points  in  the 
windings  are  connected  to  the  respective  conduct- 
ors by  conductors    (26)    and    (27). 

With  this  system  are  to  be  had  the  advantages  of  a 
polyphase  transmission  circuit  and  a  saving  in  con- 
ductors by  the  use  of  the  rails  as  return  circuits  for 
both  phases  of  the  high-voltage  circuits  and  also 
for  the  two  trolley  circuits. 

As  many  transformers  or  sets  of  interconnected 
transformers  may  be  employed  as  may  be  necessary, 
the  number  depending  upon  the  distance  over  which 
the  energy  is  transmitted  and  utilized.  The  trans- 
formers may  be  of  either  the  auto  or  two-coil  type, 
and  in  each  case  the  return  conductors  may  be 
independent  of  the  track  rails,  though,  as  already 
stated,  it  will  be  found  in  general  more  economical 
to  utilize  the  track  rails  as  return  conductors. 


Annual  Meetinpr  of  the  Institute. 

An  interesting  programme  has  been  prepared  for 
the  next  annual  meeting  of  the  American  Institute 
of  Electrical  Engineers,  which  is  to  be  held  on  May 
17th  andiSth  in  New  York.  A  number  of  good 
papers  will  be  given,  and  the  result  of  the  annual 
election  of  officers  will  be  announced. 

Three  papers  will  be  given  on  the  morning  of  the 
first  day.  W.  L.  Walters,  chief 
engineer  of  the  National  Elec- 
tric Company  of  Milwaukee, 
will  present  a  paper  on  the 
"Predetermination  of  Sparking 
in  Direct-current  Macliines." 
The  other  papers  are :  "Efi'ect 
of  Self-induction  on  Railway- 
motor  Commutation,"  by  E.  H. 
Anderson,  General  Electric 
Company,  and  "On  the  Calcu- 
lation of  Line  Batteries."  by 
W.  E.  Winship  of  the  Gould 
Storage  Battery  Company, 
Philadelphia.  After  the  papers 
will  come  the  annual  meeting 
of  the  board  of  directors.  In 
the  afternoon  the  announcement 
of  the  result  of  the  election 
will  be  made  and  the  reports 
read,  followed  by  the  reading 
and  discussion  of  a  paper  on 
"Data  and  Tests  on  a  10,000- 
c  y  c  1  e-per-second  Alternator," 
by  B.  G.  Lamme,  assistant  chief 
engineer  of  the  Westinghouse 
Electric  and  Manufacturing 
Company. 

On  the  second  day  the  fol- 
lowing papers  will  be  read  and 
discussed  :  "N  o  t  e  s  0  n  F  1  y- 
wheels,"  by  H.  H.  Barnes,  Jr., 
Stanley  Electric  Manufacturing 
Company.  Pittsfield,  Mass.; 
"T  h  e  Single-phase  Induction 
Motor,"  by  W.  S.  Franklin, 
professor  of  physics  and  elec- 
trical engineering,  Lehigh  Uni- 
versity, Bethlehem,  Pa.; 
*'Wave-form  Variations  of  a 
Long-distance  Line,"  by  George 
H.  Rowe,  professor  of  elec- 
trical engineering,  Lei  and 
Stanford  University,  Palo 
Alto,  Cal.  A  visit  to  library 
and  technical  laboratories  of 
Columbia  L'uiversity  will  be  made  in  the  afternoon. 

Members  of  the  Institute  are  reminded  that  the 
annual  convention  will  be  held  at  the  St.  Louis  Ex- 
position during  the  week  ending  September  17,  1904. 
Members  and  associates  are  notified  that  no  unso- 
licited Institute  papers  will  be  presented  or  discussed 
at  that  time. 
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"lamps,    equivalent   to    i6   candlepower.     The   stations 
are  described  as  follows : 

Incandescent 
Commercial     companies,     central     sta.    '  ""    "' "^     ^^    *^-      lehts. 

is^iaSi-p.an.s:::;::::.v.-;::::;::;,,,li  V^Si  '■^]^ 

City  plants,    street   5        5,004      ..'"'' 

City  plants,    isolated    12  -^^  4  iSo 

1,244     36,674     1,975,409 

The  Department  of  Electricity  made  28,000  in- 
spections during  the  year  and  issued  9,988  permits 
for  electric  installations.  The  electric  motors  in- 
spected represented  a  total  capacity  of  116,387% 
horsepower. 

Stately    Telephone     Building    in 
Memphis. 

The  accompanying  illustration  shows  the  ornate 
facade  of  the  new  exchange  and  office  building  of 
the  Cumberland  Telephone  and  Telegraph  Company 
in  Memphis.  The  Greek  architecture,  with  the  im- 
posing portico  and  statuary  ornamentation,  gives  an 
air  of  distinction  which  few  telephone-exchange 
buildings  attain  in  this  utilitarian  age.  Conspicuous 
are  the  four  bells,  surrounded  by  laurel  wreaths, 
carved  on  the  stone  entablature  above  the  colurnns. 


Chicago  Lighting  Statistics. 


Statistics  of  the  city  of  Chicago  for  the  year  ended 
December  31,  1903,  have  just  been  published  by 
the  Chicago  Municipal  Library  and  Bureau  of  Sta- 
tistics. The  monthly  average  of  public  street  hghts 
of  all  kinds  operated  is  shown  to  have  been  36,480. 
This  number  was  divided  as  follows,  the  figures  be- 
ing the  monthly  averages :  Gas  lights,  24,855 :  gaso- 
line lights,  6,172;  electric  arc  lights,  operated  by  the 
city,  4,827 ;  rented  electric  arc  lights,  61S.  The  av- 
erage daily  candlepower  used  for  lighting  the  streets 
was  12,267,351,  as  compared  with  11,601,277  in  1902. 

According  to  figures  obtained  from  the  Depart- 
ment of  Electricity,  each  arc  light  of  the  municipal 
lighting  plants  cost  the  city  for  the  year  $54.50, 
while  the  cost  of  the  rented  arc  lights  was  $103 
each.  Rented  electric  lights  had  an  estimated  can- 
dlepower of  1,236,000  and  the  cost  is  given  at  ^'S.- 
S71.85.  The  estimated  candlepower  of  the  municipal 
lights  was  9,654,000  and  the  asserted  cost  was  $263,- 
071.50. 

There  were  at  the  end  of  the  year  1,244  electric- 
lighting  stations  in  the  city  under  the  jurisdiction  of 
the  Department  of  Electricity,  and  they  supplied 
current  to  36,674  arc  lights  and  1,975,409  incandescent 


STATELV    TELEPHONE    BUILDING    IN    MEMPHIS. 

which  show  at  a  glance  to  the  experienced  eye  not 
only  that  the  building  is  used  for  telephone  pur- 
poses but  that  it  is  devoted  to  the  Bell  interests. 

Although  its  external  appearance  would  not  so  in- 
dicate, the  building  has  a  commodious, basement  for 
distributing  rack,  charging  apparatus,  etc.  The  first 
cr  street  floor  is  devoted  to  the  oifices  of  the  man- 
ager, cashier,  traffic  department  and  the  accommoda- 
tion of  the  public  for  long-distance  messages.  The 
whole  interior  is  fitted  up  verj^  handsomely  in  quarter- 
sawed  oak,  with  glass  and  wooden  office  partitions, 
desks,  booths,  etc.  The  rear  of  the  first  .Icor  is  used 
b\"  the  trouble  department  The  second  floor  is 
given  up  to  the  operating  room,  both  local  and  long- 
distance, the  whole  being  finely  lighted.  The  entire 
switchboard  equipment  is  of  the  latest  central-energj- 
design. 

While  the  company  owns  handsome  exchange 
buildings  in  all  the  large  towns  throughout  its  ter- 
ritory, some  of  them  larger  and  more  expensive,  pos- 
sibly, than  the  Memphis  building,  still  it  takes  par- 
ticular pride  in  the  edifice  illustrated,  from  its  unique 
— telephonically  unique — architecture.  The  four-story 
building  just  finished  at  Hopkinsville,  Ky..  ranks 
next  to  the  Memphis  building,  perhaps,  in  beauty  of 
design.  Tlie  Memphis  building  was  planned  and 
built  especially  for  telephone  purposes.  The  archi- 
tects are  Thompson,  Gibbell  &  Asmus. 


The  electric-light  plant  owned  by  the  city;  of  Leon. 
Iowa,  will  be  offered  for  sale.  The  population  of  the 
cit}-  is  2,oco.  Mr.  L  Jv".  Beard  is  chairman  of  the 
committee. 
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Exhibits  in  the  Palace  of  Electricity  on 
the  Opening  Day. 

By  W.  E.  Goldsborough. 

France. — The  French  section  in  the  Palace  of  Elec- 
tricity has  an  area  o£  21,269  square  feet  of  exhibit 
space.  The  installation  in  this  section  is  proceeding 
handsomely.  Many  of  the  exhibits  are  completely 
installed;  many  of  the  hangings  are  in  place,  and 
booths  constructed.  I  estimate  the  installation  to  be 
60  per  cent,  complete,  all  told. 

Great  Britain. — The  British  section,  occupying  6,000 
square  feet  of  exhibit  space,  has  its  exhibit  installed 
90  per  cent,  complete.  The  section  of  Great  Britain 
is  at  present  very  handsome  and  attractive. 

Germany. — The  German  section  in  the  Palace  of 
Electricity  covers  an  area  of  14,069  square  feet  of 
exhibit  space.  The  installation  is  entirely  completed 
in  12,000  square  feet  of  this  section,  and  presents  a 
very  handsome  and  attractive  appearance.  The  re- 
mainder of  this  section  is  at  the  present  time  unoc- 
cupied. 

Italy.— The  Italian  section  in  the  Palace  of  Elec- 
tricity covers  an  area  of  2,500  square  feet  of  exhibit 
space.  A  few  boxes  have  been  opened,  and  a  small 
amount  of  apparatus  set  up.  I  estimate  the  installa- 
tion to  be  approximately  20  per  cent,  complete. 

Brazil. — The  Brazilian  section  in  the  Palace  of 
Electricity  occupies  an  area  of  410  square  feet  of 
exhibit  space.  This  section  is  attractively  installed, 
the  booth  and  exhibit  installation  being  entirely  com- 
plete. 

Japan. — The  installation  in  the  Japanese  section 
covers  1,182  square  feet  of  exhibit  space.  It  con- 
sists of  a  very  attractive  booth,  arranged  in  accord- 
ance with  Japanese  architecture,  and  an  exhibit  of 
electrical  machinery  and  electrical  instruments,  w-ith 
photographs  of  prominent  installations.  I  estimate 
same  to  be  95  per  cent,  complete. 

Denmark. — The  Danish  section  in  the  Palace  of 
Electricity  covers  141  square  feet  of  exhibit  space. 
It  is  to  be  occupied  by  one  exhibitor,  Messrs.  Hel- 
lesens,  Enke  &  V.  Ludvigsen,  the  exhibit  of  whom  is 
now  in  transit. 

Spain. — The  Spanish  section  in  the  Palace  of  Elec- 
tricity occupies  an  area  of  132  square  feet  of  exhibit 
space.     The  exhibit  is  now  in  transit. 

Portugal. — The  Portuguese  section  in  the  Palace 
of  Electricity  covers  an  area  of  39  square  feet,  having 
a  combined  fioor  and  wall  area  of  200  square  feet. 
The  exhibit  has  arrived  and  is  on  space,  but  not 
installed. 

Mexico. — The  Mexican  section  in  the  Palace  51 
Electricity  occupies  500  square  feet  of  exhibit  space. 
At  the  present  time  the  booth  is  80  per  cent,  com- 
plete.    The   installation  has   not   yet   been   started. 

Argentine. — The  .Argentine  section  in  the  Palace 
of  Electricity  covers  39  square  feet  of  exhibit  space, 
having  a  combined  floor  and  wall. area  of  200  square 
feet.     Exhibit  has  arrived,  but  has  not  been  installed. 

On  the  opening  day  there  were  in  all  18  domestic 
exhibits  which  were  connected  up  to  the  power  mains 
and  in  working  operation.     These  were  as  follows  : 

Shetld  Electric  and  Manufacturing  Company,  oc- 
cupying 140  square  feet  of  exhibit  space,  had  its  ex- 
hibit complete,  a  large  number  of  electric  oscillating 
fans  being  connected  up  and  in  operation. 

The  Bristol  Company,  occupying  273  square  feet 
of  exhibit  space,  had  both  its  booth  and  exhibit  in- 
stallation complete,  with  a  large  number  of  electric 
recording  instruments,  as  well  as  its  lighting  system, 
connected  up  and  in  operation. 

The  General  Electric  Company,  occupying  10,000 
square  feet  of  exhibit  space,  had  its  booth  85  per 
cent,  complete;  its  exhibit  installation  is  65  per  cent, 
complete.  It  had,  however,  one  electric  locomotive, 
two  automatic  portable  boring  machines,  one  electric 
searchlight,  several  arc  lamps,  and  several  mercurj'- 
vapor  tubes,  as  well  as  several  electric  signs,  con- 
nected up  and  in  operation. 

The  Bullock  Electric  Manufacturing  Company,  oc- 
cupying 5,439  square  feet  of  exhibit  space,  had  its 
booth  entirely  complete.  It  further  had  four  electric 
equipments  connected .  up  and  in  operation  and,  in 
addition  to  these,  had  14  large  electrical  items  ready 
to  operate. 

The  Heinze  Electric  Company,  occupying  310 
square  feet  of  exhibit  space,  had  its  booth  construc- 
tion entirely  complete,  with  electrotherapeutic  appa- 
ratus connected,  showing  disruptive-discharge  phe- 
nomena, etc. 

W.  Scheidel  &  Co.,  occupying  375  square  feet  of 
exhibit  space,  had  its  booth  entirely  completed  and 
its  exhibit  apparatus  completely  installed  and  con- 
nected, showing  the  operation  of  disruptive-discharge 
phenom.ena. 

Electric  Controller  and  Supply  Company,  occupy- 
ing 1,13s  square  feet  of  exhibit  space,  had  its  booth 
and  exhibit  installation  85  per  cent,  complete.  It 
also  had  one  system  of  electric  control  adapted  for 
the  operation  of  a  large  planer,  and  one  electric- 
control  system,  adapted  for  the  control  of  plate  rolls 
in  a  boring  mill,  connected  up  and  in  operation. 

Holophane  Glass  Company,  occupying  2,362  square 
feet  of  exhibit  space,  had  its  booth  installation  6c 
per  cent,  complete.  Total  cost  of  the  booth  is  $20,000. 
The  company  also  had  a  very  handsome  three-col- 
ored electric  sign  connected  in  with  an  electric 
ilasher,  and  in  operation. 

Weston  Electrical  Instrument  Company,  occu- 
pying 992  feet  of  exhibit  space,  had  its  booth  and 
installation  entirely  complete.  The  booth  was  beau- 
tifully illuminated,  and  the  company's  electrical  in- 
struments were  connected  up  to  show  their  working. 


James  Qark,  Jr.,  &  Co.,  occupying  568  square  feet 
of  exhibit  space,  had  their  installation  completely 
installed,  machines  connected  up  and  operating,  show- 
ing the  working  of  a  model  electrical  machine  shop 
manufacturing  parts   of    electrical   machinery. 

.\merican  De  Forest  Wireless  Telegraph  Com- 
pany, occupying  654  square  feet  of  exhibit  space,  had 
its  installation  entirely  complete,  and  was  sending 
wireless-telegraph  messages  between  its  space  in  the 
Palace  of  Electricity  and  the  .'Administration  Build- 
ing. 

American  Bell  Telephone  Company,  occupying 
2,336  square  feet  of  exhibit  space,  had  its  very  hand- 
some booth  entirely  completed  on  the  opening  day 
and  its  installation  70  per  cent,  complete.  The  ex- 
hibit w'as  connected  up  w'ith  the  power  mains,  and  in 
part  in  operation. 

Miller  Reese  Hutchison,  occupying  320  square  feet 
of  exhibit  space  under  the  colonnade  in  the  Palace 
of  Electricity,  had  the  court  of  the  Palace  of  Elec- 
triciti'  encircled,  so  that  wireless  communication  by 
telephone  could  be  received  at  any  point  within  the 
court,  and  at  points  within  50  feet  from  the  court 
on  the  inside  of  the  building.  The  installation  was 
complete,  and  tested  at  midnight  of  the  day  before 
the  opening. 

Hutchison  .\coustic  Company,  occupying  730 
square  feet  of  exhibit  space,  had  its  bootii  entirely 
complete,  and  its  installation  installed  and  operating. 
It  had  in  attendance  on  the  opening  day  two  deaf 
mutes,  demonstrating  the  use  of  the  "acousticon" 
and  the  "massacon,"  in  enabling  these  deaf  mutes 
to  hear,  and  thereby  learn  to  speak. 

The  Central  Telephone  Company,  occupying  372 
square  feet  of  exhibit  space,  had  its  exhibit  90  per 


tinct  pieces  of  generator  and  motor  machinery  in 
place  for  exhibit  on  its  space. 

Triumph  Electric  Company,  occupying  1,107  square 
feet  of  exhibit  space,  had  its  installation  80  per  cent, 
complete,  with  13  separate  applications  of  electrical 
motor  equipment,  ready  for  operation. 

Western  Electric  Company,  occupying  5,764  square 
feet  of  exhibit  space,  had  its  exhibit  installation  85 
per  cent,  complete,  and  had  a  variety  of  electrical 
apparatus,  including  rotary  converters,  fan  motors, 
electrical  control  equipments  for  machine  tools,  sew- 
ing machines,  mill  equipments,  etc.,  all  connected  up 
and  ready  to  operate. 

American  Electric  Heater  Company,  occupying  790 
square  feet  of  exhibit  space,  had  a  complete  electrical 
kitchen  equipment,  showing  a  wdde  variety  of  elec- 
trical apparatus  for  household  and  factory  purposes, 
ready  to  operate. 

Baldwin  Locomotive  Works,  occupying  1,624 
square  feet  of  exhibit  space,  had  its  installation 
60  per  cent,  complete,  its  three  electric  locomotives, 
fully  equipped,  being  placed  on  the  space. 

The  joint  exhibit  between  the  Standard  Under- 
ground Cable  Company  and  the  McRoy  Clay  Works, 
occupying  1,042  square  feet  of  exhibit  space,  was  90 
per  cent,  complete,  and  represents  a  very  handsome 
installation,  showing  the  placing  of  electrical  cables 
underground  in  conduits,  and  has  attracted  a  great 
deal  of  attention. 

National  Electric  Company,  occupying  2,579  square 
feet  of  exhibit  space,  had  its  booth  construction  and 
its  apparatus  90  per  cent,  installed,  showing  15  sep- 
arate and  distinct  generators  and  applications  in- 
stalled in  its  space. 

The   Dayton     Electrical    Manufacturing   Company 
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cent,  complete,  and  its  apparatus  w-ired  up  and  in 
operation,  showing  the  operation  of  the  manufacture 
of  electric  fuses. 

United  States  Electric  Signal  Company,  occupying 
97  square  feet  of  exhibit  space,  showing  electrical 
signal  apparatus,  had  its  exhibit  completely  installed 
and  operating. 

Kellogg  Switchboard  and  Supply  Company,  occu- 
pying 3.46s  square  feet  of  exhibit  space,  had  its 
telephone  exchange  60  per  cent,  installed,  connected 
up  and  operating.  It  also  had  four  insulating  ma- 
chines wired  up  and  ready  to  operate,  but  it  was 
impossible  to  get  power  to  them.  The  booth,  which 
is  very  handsome,  is  90  per  cent,  complete. 

S.  R.  Dresser,  occupying  150  square  feet  of  exhibit 
space,  had  his  installation  and  exhibit  complete,  wired 
up  and   operating. 

Electric  Storage  Battery  Company,  occupying  1,444 
square  feet  of  exhibit  space,  had  a  very  handsome 
installation,  consisting  of  a  working  exhibit,  which 
is  90  per  cent,  complete,  connected  and  in  operation. 

A  number  of  other  exhibits  were  ready  for  power, 
but  it  was  impossible  to  get  current  to  them  prior 
to  noon  of  the  opening  da5^     They  are  as  follows : 

Northern  Electrical  Manufacturing  Company,  oc- 
cupying 2,08s  square  feet  of  exhibit  space,  had  its 
installation  70  per  cent,  complete,  with  20  items, 
showing  the  application  of  electricity  to  industrial 
appliances  connected  up  and  ready  to  operate. 

Wagner  Electric  Manufacturing  Company,  oc- 
cupying 1,943  square  feet  of  exhibit  space,  had  its 
booth  and  exhibit  completely  installed,  consisting  of 
a  large  number  of  items,  connected  up  and  ready  to 
operate. 

Fort  Wayne  Electric  Works,  occupying  2,100 
square  feet  of  exhibit  space,  would  have  been  able 
to  operate  interesting  pieces  of  electrical  machinery 
had   it   been   possible   to   get   power   to   them. 

Westinghouse  Electric  and  Manufacturing  Com- 
pany, occupying  7,843  square  feet  of  exhibit  space, 
having  its  booth  40  per  cent,  complete  and  its  in- 
stallation 6s  per  cent,  complete,  w'ould  have  been  in 
a  position  to  operate  several  pieces  of  machinery,  had 
it  been  possible  to  get  current  to  them.  In  all,  it 
had   a  large   switchboard   and   75   separate  and   dis- 


had  its  booth  complete  and  its  exhibit  installation 
SO  per  cent,  installed,  occupying  929  square  feet  of 
exhibit  space. 

Association  of  Edison  Illuminating  Companies,  oc- 
cupying 4,100  square  feet  of  exhibit  space,  had  its 
booth  complete  and  its  exhibit  70  per  cent,  installed. 
This  is  a  very  attractive  installation,  being  an  his- 
torical exhibit  in  honor  of  Mr.  Thomas  A.  Edison. 

Gould  Storage  Battery  Company,  occupying  1,056 
square  feet  of  exhibit  space,  had  its  booth  90  per 
cent,  complete  and  its  w'orking  exhibit  60  per  cent, 
installed. 

.American  Electric  Fuse  Company,  occupying  481 
square  feet  of  exhibit  space,  had  its  booth  entirely 
complete,  and  its  exhibit  6s  per  cent,  installed. 

D.  A.  Kusel  Telephone  and  Electric  Manufactur- 
ing Company,  occupying  341  square  feet  of  exhibit 
space,  had  its  booth  and  exhibit  installation  both 
entirely  complete 

Faller  .Automatic  Telephone  Exchange  Company, 
occupying  531  square  feet  of  exhibit  space,  had  its 
booth  60  per  cent,  complete.  Its  installation  has 
!:el  yet  srarted. 

Carl  Bajohr,  occupying  431  square  feet  of  exhibit 
space,  having  an  exhibit  showing  the  proper  insula- 
tion of  lightning  conductors  for  tall  buildings  and 
chimneys,  had  his  exhibit  90  per  cent,  complete.  It 
is  an  attractive  installation. 

Federal  Electric  Company,  occupying  273  square 
feet  of  exhibit  space,  had  its  booth  90  per  cent,  com- 
pleted. 

Burdette-Rountree  Manufacturing  Company,  oc- 
cupying 294  square  feet  of  exhibit  space,  had  its 
installation  of  electrical  push-button  elevators  com- 
pletely installed  and  ready  for  connection  to  the 
power  mains. 

United  States  Incandescent  Lamp  Company,  oc- 
cupying 3,17s  square  feet  of  exhibit  space,  had  its 
booth  construction  30  per  cent,  complete.  This  com- 
pany will  install  a  complete  incandescent  electric 
lamp  factory,  showing  every  step  in  the  manufacture 
of  incandescent  lamps.  The  installation  will  be  com- 
pleted w'ithin  one  week. 

Electric  Novelty  and  Manufacturing  Company, 
occupying  1,031  square  feet  of  exhibit  space,  had  its 
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booth  70  per  cent,  completed.  This  company  will 
show  the  manufacture  of  electrical  novelties,  and 
will  be  most  attractively  interesting. 

C  H.  Thordarson,  occupying  500  square  feet  of 
exhibit  space,  represents  an  installation  of  high-ten- 
sion electric-discharge  apparatus,  at  a  potential  of 
500,000  volts,  and  rec.uires  special  installation  con- 
struction, as  well  as  time  for  completion  of  same. 
Exhibit  has  not  yet  been  shipped. 

The  National  Bureau  of  Standards,  occupying  4,654 
square  feet  of  exhibit  space,  had  its  booth  90  per 
cent,  completed  and  its  exhibit  installation  about 
25  per  cent,  completed;  the  remaining  instruments 
for  this  operating  standardization  laboratory  are  in 
transit  and  will  be  delivered  and  set  up  very  shortly. 

American  Carbon  and  Battery  Company,  occupy- 
ing 210  square  feet  of  exhibit  space,  had  its  booth 
and  its  exhibit  installation  entirely  completed,  con- 
nected up  and  ready  for  inspection. 

National  Carbon  Company  had  its  handsome  ex- 
hibit of  carbons  entirely  complete,  the  booth  being 
built  of  large  carbons  which  it  manufactures,  occu- 
pying 528  square  fe-;;t  of  exhibit  space. 

The  Electric  Contract  Company,  occupying  150 
square  feet  of  exhibit  space,  had  its  exhibit  com- 
pletely installed,  ready  for  inspection. 

I  estimate  that  the  exhibits  in  the  Palace  of  Elec- 
tricity will  be,  to  all  intents  and  purposes,  complete 
and  ready  for  final  inspection  on  Wednesday,  May 
nth,  as  practically  all  of  the  material  not  now  in  place 
on  the  exhibit  space  in  the  Palace  of  Electricity  is 
outside  of  the  exposition  gates,  awaiting  entry  into 
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Working  Electrical  Exhibits  at  St.  Louis. 

[From  the  Exposition  correspondent  of   the   Western  Electrician.] 

In  Machinery  Hall  and  the  Palace  of  Electricity 
working  exhibits  will  be  the  rule  and  not  the  ex- 
ception. In  the  latter  building  particularly,  the  ex- 
hibitors have  responded  to  the  importunings  of  Chief 
Goldsborough,  and  as  a  result  there  will  be  shown 
under  this  roof  more  working  exhibits  of  every 
character  than  have  ever  been  gathered  together 
under  a  single  roof.  In  comparing  this  with  other 
expositions  the  exhibitors  and  the  department  are 
to  be  congratulated  upon  the  remarkable  ::iiowin;^ 
made  on  the  opening  day,  when  over  a  score  of 
working  exhibits  were  shown  complete  and  in  full 
operation.  The  building,  taken  as  a  whole,  was  over 
80  per  cent,  complete,  and  at  noon  on  opening  day, 
when  the  president  of  the  United  States  closed  the 
circuit  that  set  in  operation  the  exposition  machin- 
ery and  cascades,  this  building  presented  a  more 
finished  and  tidy  appearance  than  any  exhibit  build- 
ing on  the  grounds.  Over  400  men  labored  during 
the  entire  preceding  night,  and  when  morning  came 
and  the  janitor  force  had  gone  over  the  building 
for  the  last  time,  every  aisle  was  clear  and  on  nearly 
every  exhibit  space  material  was  in  evidence.  Hung 
with  bunting  and  banners,  the  building  presented  a 
very  attractive  appearance,  and  soon  after  the  conclu- 
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sion  of  the  ceremonies  on  the  Plaza  of  St.  Louis,  the 


the  exposition  grounds.  With  one  exception,  every 
exhibitor  in  the  Palace  of  Electricity  had  shipped  his 
goods  to  St.  Louis  on  or  before  April  15th,  except 
where  shipments  have  been  made  b}'^  express  on  or 
before  April   25th. 

It  is  worthy  of  note  that  the  installation  on  the 
opening  day  in  the  Palace  of  Electricity  was  far 
more  complete  in  all  of  its  details  and  appointments, 
and  especially  in  the  matter  of  operating  exhibits, 
than  has  been  the  exhibit  on  the  opening  day  in  any 
of  the  palaces  of  electricity  of  any  of  the  expositions 
which  have  previously  been  held,  if  the  records  avail- 
able and  relating  lo  installations  of  this  character 
can  be  relied  upon. 


East   St.    Louis    Electric    Railways' 
World's   Fair  Service. 

The  street-railway  interests  of  East  St.  Louis,  111., 
have  made  provisions  for  the  accommodation  of 
World's  Fair  visitors  coming  from  a  radius  of  150 
miles  of  East  St.  Louis  over  the  nine  steam  railroads 
which  enter  the  city.  By  a  convenient  arrangement 
what  is  called  the  Great  East  Side  Electric  System 
will  operate  cars  across  the  Eads  Bridge  over  the 
Mississippi  River  from  the  Relay  Depot  in  East  St. 
Louis,  direct  to  Third  Street  and  Washington  Av- 
enue, St.  Louis,  Mo.  It  is  the  intention  of  this  line 
to  afford  those  coming  to  East  St.  Louis  on  ex- 
cursions at  reduced  rates  during  the  exposition  an 
opportunity  to  benefit  by  cheap  fare  across  the  bridge 
and  of  still  better  facilities  for  reaching  the  fair 
grounds.  For  they  will  be  landed  in  St.  Louis  at 
the  turning  point  of  the  St.  Louis  electric-car  system, 
where  cars  are  empty  and  there  is  a  first  chance  at 
seats.  The  various  roads  of  the  E^st  Side  system 
are  equipped  with  cars  of  the  most  modern  pattern 
and  offer  an  opportunity  of  seeing  the  interesting 
and  picturesque  spots  forming  the  eastern  environ- 
ments of  St.  Louis. 


The  royal  Italian  minister  of  finance  has  granted 
an  Italian  firm  permission  to  import,  free  of  duty, 
electric  power  by  wire  from  a  power  station  to  be 
erected  in  Swiss  territory.  No  provision,  it  seems, 
has  been  made  in  the  Italian  tariff  for  taxing  im- 
ported electric  power. 


building  was  filled  with  visitors.  The  value  of  a 
working  exhibit  was  soon  made  apparent  by  the 
crowds  that  gathered  around  the  spaces  where  ma- 
chinery was  in  operation,  equally  well  arranged  still 
exhibits  attracting  comparatively  little  attention. 

The  30-ton  crane  installed  by  Pawling  &  Harn- 
ischfeger  of  Milwaukee,  which  has  been  used  in 
the  installation  of  exhibits,  was  moved  up  and  down 
the  west  bay.  This  was  the  first  working  exhibit 
in  operation  in  the  building.  The  first  complete  op- 
erating installation,  that  of  the  American  DeForest 
Wireless  Telegraph  Company,  was  surrounded  with 
visitors  during  the  entire  day.  The  three  slender 
towers  rising  above  the  roof  trusses  from  which 
are  hung  the  antennae,  constitute  a  model  of  the 
Seattle  (Wash.)  station,  which  the  De  Forest  com- 
pany is  now  erecting  for  its  Alaskan  work.  Dr. 
Lee  De  Forest,  the  inventor  and  scientific  director, 
and  Mr.  Abraham  White,  president  of  the  company, 
were  in  attendance,  and  the  transmission  of  mes- 
sages to  other  parts  of  the  grounds  was  watched  with 
great  interest  by  the  people  that  surrounded  the 
<ipace.  Earlier  in  the  week  congratulatory  message:; 
were  sent  to  President  Francis  and  other  expo-:ition 
officials  in  the  Administration  Building,  a  mile  away, 
these  being  the  first  wireless  messages  sent  from 
the   Electr:city  Building. 

Just  across  the  aisle  is  the  exhibit  of  James 
Clark,  Jr.,  &  Co.  of  Cincinnai,  machine-tool  makers, 
and  this  company's  exhibit  divided  interest  with 
that  of  the  De  Forest  company.  This  was  the  first 
complete  machine-tool  exhibit  in  the  building.  -  Even>* 
machine  was  in  operation,  and  during  the  day  a 
large  number  of  armature  disks  were  puncried  and 
distributed  as  souvenirs,  the  first  one  being  presented 
to  Professor  Goldsborough.  The  Japanese  exhibit, 
in  rhe  same  section  of  the  building,  although  nnt  yet 
operarive,  drew  many  visitors.  A  100,000-volt  trans- 
former of  T5  kilowatts  capacity  was  probably  the 
most  in;orc->ting  of  the  many  pieces  of  apparatus 
exhibited.     A   direct-connected  generating  set,  dyn.i- 


mos,  motors  and  a  collection  of  telephone  apparatus 
;ire  al.^o  .shown. 

A  nui^ber  of  machines  in  the  Bullock  exhibit  were 
ah.o  in  operation,  although  this  installation  h  not 
quite  complcie.  The  General  Electric  Company,  in 
the  east  corridor  of  the  building,  attracted  a  large 
crowc;  by  reason  of  its  neariy  complete  1  exhibit  of 
electrical  machinery  of  a  most  varied  and  interesting 
nature.  Mr.  Patton  spent  the  afternoon  on  a  beau^ 
tifully  equipped  and  finished  mining  locomotive,  which 
ran  back  and  forth  on  a  short  stretch  of  track  on 
the  west  side  of  the  exhibit.  The  ease  of  manipu- 
lation of  this  12-ton  locomotive,  which  ran  down 
the  track  and  then  back  again,  automatically  picking 
up  the  cable  that  supplied  the  current  for  motors, 
was  a  source  of  wonder  to  the  many  visitors  who 
had  never  seen  a  locomotive  of  this  type.  The  Gen- 
eral Electric  Company  also  had  several  portable  bor- 
ing mills  in  operation,  while  crowning  the  dome  of 
its  beautiful  booth  was  a  marine  searchlight  con- 
trolled from  the  floor,  that  swept  the  eastern  cor- 
ridor. 

The  Hutchison  Acoustic  Company  had  its  exhibit 
complete,  and  Mr.  M.  R.  Hutchison  gave  demon- 
strations of  his  acousticon  and  massacon — tlectro- 
magnetic  instruments  for  the  alleviation  of  deafness. 
Two  congenital  deaf  mutes  were  provided  by  the 
Education  Department,  and  these  bpys,  who  had 
heard  no  sound  since  birth,  were  made  to  hear  music 
and  the  voice  by  using  the  acousticon.  This  instru- 
ment consists  of  a  specially  designed  telephone  re- 
ceiver and  transinitter,  and  a  battery.  The  receiver 
amplifies  the  sound  waves  and  imparts  them  to  the 
auditory  nerves.  The  massacon  is  a  magnetic  in- 
strument which  emits  sounds  in  sharp  saw-tooth 
form,  and  sets  the  car  drum  in  vibration,  stimulat- 
ing it  in  the  same  manner  as  weakened  muscles  are 
stimulated  by  massage,  and  restoring  it  to  normal 
conditions. 

Of  the  electrotherapeutic  exhibits,  that  of  the 
Hcinze  Electric  Company  was  the  first  complete,  and 
jittracted  the  largest  crowd.  The  feature  of  the  dis- 
play was  the  30-inch  Induction  coil,  which  is  of  novel 
design.  Each  coil  of  the  secondary  is  taped  to  a 
micanite  insulating  sheet,  and  impregnated  with  a 
special  preparation.  The  secondary  sections  are  thus 
placed  upon  the  insulating  tube  which  covers  the 
primary,  but  no  paraffin  is  used  in  the  construction. 
This  design  permits  of  the  removal  of  any  section 
of  the  secondary,  in  case  of  a  breakdown,  and  the 
insertion  of  a  new  section,  with  but  very  little  trouble. 
The  discharge  from  this  large  coil,  when  operated 
with  six  one-gallon  Leyden  jars  produces  a  spark 
over  30  inches  long,  with  over  6,000  interruptions 
per  second,  and  is  accompanied  by  a  report  like  a 
gatling  gun  that  can  be  heard  over  the  entire  build- 
ing. The  smaller  sizes  of  coils  shown  are  similar 
to  those  recently  supplied  to  the  Japanese  govern- 
ment for  use  in  wireless  telegraphy. 

The  booth  of  the  Western  Electrician  was  the  only 
one  of  the  electrical  journals  open  for  the  reception 
of  visitors,  and  many  copies  of  the  World's  Fair 
number  were  distributed.  The  bookcases  contained 
copies  of  the  publications  of  the  Electrician  Publish- 
ing Company,  and  a  complete  set  of  bound  volumes 
of  the  Western  Electrician,  dating  from  July  2, 
1887,  when  the  first  copy  was  issued.  Immediately 
west  are  located  the  exhibits  of  the  Western  Union 
and  Postal  Telegraph  companies,  and  both  of  these 
were  in  full  operation.  These  represent  modern 
telegraph  oflfices.  and  are  the  headquarters  of  the 
companies   on  the   exposition  grounds. 

Two  telephone  central  exchanges  were  also  work- 
ing, that  of  the  Kellogg  Switchboard  and  Supply 
Company  being  operated  in  connection  with  the  In- 
dependent system  (Kinloch),  and  that  of  the  Western 
Electric  in  connection  with  the  Bell  Telephone  Com- 
pany of  Missouri.  The  Kellogg  booth  is  one  of  the 
largest  and  finest  in  the  building,  and  contains,  be- 
sides the  main  switchboard  and  accessories,  a  large 
number  of  sections  for  small  exchanges,  toll  lines, 
etc.,  and  a  complete  exhibit  of  the  telephones  and 
telephone  appliances  made  bj--  this  company.  The 
model  exchange  includes  a  main  distributing  frame 
equipped  with  the  latest  type  of  lightning  arrester 
and  sneak-current  heat  coil,  an  intermediate  dis- 
tributing frame  and  a  complete  power  plant,  includ- 
ing duplicate  charging  and  ringing  machines,  power 
board  and  storage  batteries.  The  switchboard  proper 
consists  of  four  sections  of  3.600-line  capacity, 
equipped  for  1,200  lines,  a  chief  operator's  desk,  a 
monitor's  desk,  wire  chief's  desk,  and  a  multiple 
toll  board.  A  feature  of  this  exchange  is  the  Kel- 
logg harmonic  four-part>^  selective  system.  The 
power  plan  includes  a  multi-cycle  ringing  set  fur- 
nishing current  at  the  four  different  frequencies  re- 
quired for  the  operation  of  tlie  system. 
The  American  Telephone  and  Telegraph  Company 
[Coniznued  on  fage  jg6.  ] 
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ing),  New  York  city,  May  17th  and  iSth. 

JNational  Electric  Light  Association  (annual  meeting), 
Hotel    Vendome,    Boston.   May  Z4th  to  26th. 

American  Society  of  Mechanical  Engineers  and  the  (Brit- 
ish) Institution  of  Mechanical  Engineers  (joint  meeting), 
.'Vuditorium  Hotel,    Chicago.  May  31st  to  Tune   ,id. 

Association  of  Railway  Telegraph  Superintendents  (annual 
meeting) ,  Hotel  English,  Indianapolis,  Ind. ,  Tune  i  t;th  and 
r6th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton. Ont.,  June    i=th  to  T7th. 

High-pressure  Transmission  convention  of  the  American 
Institute  of  Electrical  Engineers,  Chicago,  June  21st  and  22d. 
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International  Electrical  Congress,  Hall  of  Congresses,  St. 
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Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  electrical 
literature  are  cordiall}^  invited  to  call  at  the  booth 
of  the  Western  Electrician,  which  is  in  Block  i  of 
the  Palace  of  Electricity,  just  west  of  the  main  north- 
ern entrance  to  the  building.  Here  will  be  found 
copies  of  the  current  issue  of  the  paper,  bound  vol- 
umes of  the  Western  Electrician  from  the  first  num- 
ber, a  careful  selection  of  electrical  books  exhibited 
by  the  Electrician  Publishing  Company,  and  other 
objects  of  electrical  interest.  Chairs  are  provided 
for  wear}--  sight-seers,  and  an  attendant  will  extend 
a  heartj^  welcome  to  all  readers  or  friends  of  the 
paper. 


been  taken  and  also  true  that  the  plant  in  that  city 
supplies  the  Port  Arthur  fortifications  with  current, 
the  blow  will  be  a  serious  one  to  the  garrison  of  the 
besieged  citv. 


Figures  recently  compiled  hardly  corroborate  the 
impression  that  the  German  electrical  industry  is 
recovering,  although  slowly,  from  its  recent  depres- 
sion. Thus  the  list  of  promotions  in  Germany  during 
1903  shows  that  three  electrical  companies  were 
formed  with  a  total  capital  of  $1,500,000,  as  com- 
pared with  10  companies  and  $3,400,000  capital  in 
1902.  These  figures  are  instructive  when  contrasted 
with  the  companies  established  in  former  years,  which 
represented  in  1897  a  share  capital  of  $24,000,000. 
$11,500,000  in  1S98,  $8,500,cco  in  1S99  and  $7,000,000 
in  1900,  while  in  1901  the  total  capital  of  new  elec- 
trical enterprises  further  declined  to  $1,600,000.  It 
will  be  seen  that  last  year  was  the  lowest  in  electrical 
capitalization  of  all  those  named. 


Radio-activity  and  its  diverse  and  complex  phe- 
nomena continue  to  engage  the  attention  of  scien- 
tific investigators  at  home  and  abroad.  An  interest- 
ing summary  of  the  recent  work  of  Professors  Elster 
and  Geitel  on  the  radio-activity  of  the  air  and  the 
soil  is  contained  in  a  recent  number  of  the  Geneva 
(Switzerland)  Archives  des  Sciences.  'In  order  to 
test  whether  the  radio-activity  of  the  air  was  in- 
herent or  induced  from  outside,  a  steel  boiler  of  23 
cubic  meters'  capacity  was  kept  closed  during  six 
weeks,  and  an  aluminum  wire  was  then  introduced 
and  negatively  charged  to  a  potential  of  2,000  volts. 
No  radio-activity  was  induced  on  the  wire,  and  the 
air,  isolated  in  this  way  from  the  rest  of  the  atmos- 
phere, was  completely  inactive.  The  radio-activity 
is  attributed  to  an  emanation  produced  by  some 
radio-active  substance  in  the  soil  which  finds  its  way 
into  the  included  air,  and  thence  into  the  free  atmos- 
phere as  well  as  into  the  water  of  mineral  springs. 
An  attempt  was  made  to  isolate  the  radio-active  con- 
stituents of  a  specially  active  earth  from  the  Italian 
Alps,  and  the  results  obtained  were  in  accordance 
with  tiie  view  that  the  soil  contained  a  trace  of 
radium;  the  hydrochloric-acid  extract  yielded  a  ba- 
rium-sulphate precipitate  about  as  active  as  potassium 
uranyl  sulphate,  and  a  platinum  cathode  immersed 
in  the  solution  became,  it  is  said — although  this  as- 
sertion seems  open  to  doubt — permanently  radio- 
active. Further  support  of  this  view  is  found  in  the 
fact  that  the  induced  activity  separated  from  the  air 
declines  at  the  same  rate  as  that  induced  by  radium 
salts. 


Dalnv,  the  made-to-order  city  of  Manchuria,  is 
reported  to  have  been  occupied  by  the  Japanese,  and 
it  is  interesting  to  note  that  this  capture  may  possi- 
bly enable  tlie  invaders  to  cut  off  the  electric  supply 
of  Port  Arthur.  Just  why  Port  Arthur  should  not 
have  its  own  generating  plant  is  not  clear,  for  the 
two  places  are  something  like  25  miles  apart,  but  of 
course  tjie  local  conditions  may  be  such  that  the 
transmission  was  thought  advisable.  However,  To- 
kyo advices  are  to  the  effect  that  "In  consequence  of 
the  capture  of  Dalny,  Port  Arthur's  electrical  supply 
will  be  cut  off  and  searchlights  and  other  lights 
required  by  the  garrison  will  be  seriously  interfered 
with."  Dalny  is  on  the  eastern  shore  of  the  Liao- 
tung  Peninsula.  It  is  located  on  the  site  of  several 
small  Chinese  fishing  villages,  but  has  shown  a  re- 
markable development  in  the  last  five  years,  being  an 
important  Russian  seaport  and  railroad  terminus 
before  the  outbreak  of  the  war.  On  January  i.  1903, 
the  population  was  41,260.  The  city  has  substantial 
brick  and  stone  buildings,  schools,  churches,  clubs, 
a  bank,  a  hospital  and  all  the  comforts  of  modern 
city  life — or  did  have  before  the  war  was  begun. 
It  has  telephones,  waterworks,  and  electric  lights. 
The  electric-light  and  power  station  is  one  of  the 
finest  in  Asia,  with  three  Ganz  generators  having  a 
total  of  1,000  horsepower  capacity  and  reserve  space 
for   as   much    more.     If   it   is   true   that    Dalny   has 


Dr.  Richard  Str.\uss,  the  musical  composer,  calls 
attention  to  an  improvement  which  should  be  made 
in  the  electric-light  wiring  of  sleeping  rooms  in 
American  houses  and  hotels.  In  many  German 
hotels  there  are  two  places  in  each  sleeping  room 
where  the  electric  light  can  be  turned  off — one  by 
the  door  where  the  guest  enters,  and  one  close  be- 
side the  head  of  the  bed.  This  comfortable  arrange- 
ment Dr.  Strauss  greatly  missed.  "I  retire  for  the 
night  and  wish  to  read  until  I  grow  sleepy,"  he  said. 
"A  half  hour  passes  and  I  feel  drowsy.  I  close  my 
book,  reach  out  to  turn  olT  my  light,  and  go  to  sleep. 
Not  an  electric  button  in  sight.  I. have  to  climb  out 
of  bed,  walk  clear  across  the  room,  turn  out  the 
light,  grope  my  way  back  through  the  darkness,  and 
land  in  bed  so  wide  awake  again  that  I  lie  there 
another  half  hour  in  the  dark  before  I  grow  drowsy 
enough  to  fall  asleep."  The  convenient  bed-side 
switch  is  uncommon  in  American  hotels,  if  it  exists 
at  all,  although,  curiously  enough,  not  a  few  sleeping- 
car  berths  are  provided  with  it. 


The  recent  explosion  in  the  battery  room  on  board 
William  K.  Vanderbilt's  turbine  yacht  Tarantula, 
while  doing  no  great  harm,  emphasizes  the  fact  that 
care  must  be  taken  to  follow  the  rules  laid  down 
by  the  storage-battery  companies  in  the  operation  of 
batteries.  According  to  the  meager  reports  of  the 
accident  printed  in  the  daily  papers  the  explosion 
took  place  while  the  yacht  was  lying  awaiting  repairs, 
and  it  was  said  that  one  of  the  storage  batteries 
"blew  up."  Of  course  this  was  not  literally  the 
case,  the  explosion  being  undoubtedly  due  to  the 
accumulation  of  gases  in  the  battery  room.  It  is  a 
well-known  fact  that  oxygen  and  hydrogen  gases 
when  combined  in  exactly  the  right  proportions  form 
an  explosive  mixture,  and  a  storage  battery  while 
being  charged  gives  off  these  two  gases.  This  fact, 
together  with  a  probable  lack  of  ventilation  in  the 
battery  room  of  the  boat,  evidently  led  to  the  ex- 
plosion, it  only  being  necessary  for  some  one  care- 
lessly entering  the  room  with  a  light  to  ignite  the 
gases.  The  occurrence  was  a  very  uncommon  one, 
but  the  possibility  of  such  an  accident  taking  place 
is  well  recognized  by  makers  of  storage  batteries, 
who  provide  in  the  rules  for  operation  that  no  light 
shall  be  brought  in  the  vicinity  of  the  battery  dur- 
ing charging  where  the  installation  is  in  a  confined 
place.  One  reason  why  there  are  not  more  explo- 
sions of  this  nature  is  the  difficulty  of  confining 
hydrogen  gas,  which  will  even  pass  through  sheet 
rubber.  But  very  likely  the  battery  room  on  board 
the  yacht  was  caulked  up  air  and  water  tight,  giving 
no  opportunity  for  the  escape  of  the  gases. 


Che.\p  power  is  of  course  an  important  factor  in 
the  development  of  manufacturing  industries.  Other 
considerations  are  the  conditions  of  the  labor  mar- 
ket, proximity  or  favorable  transportation  of  raw 
materials  and  accessibility  to  the  market  for  the 
product.  In  the  first  of  these  conditions,  thanks 
to  Nature  and  modern  possibilities  in  the  way  of 
transmitting  power  by  electricity,  the  Niagara  dis- 
trict is  conspicuously  favored.  In  the  others  it  is  at 
no  great  disadvantage.  General  F.  V.  Greene,  man- 
ager of  the  Ontario  Power  Company,  considered  the 
problems  involved  in  an  address  on  "The  Future  of 
Western  New  York,"  recently  delivered  before  the 
Economic  League  of  Lockport.  He  seemed  to  think 
that  with  intelligent  effort  much  of  the  flour  milling 
now  done  at  Minneapolis,  the  shoe  manufacturing 
of  Lynn,  and  the  woolen  manufactures  of  New  Eng- 
land cities  could  be  centered  in  the  region  about 
Niagara  Falls.  "The  development  of  cheap  power  at 
Niagara,"  he  said,  "will  furnish  cheap  motive  power 
for  factories  and  for  metallurgical  industries  which 
depend  entirely  upon  cheap  electricity  and  will  also 
reduce  the  cost  of  transportation  by  rail.  On  these 
two  factors — cheap  transportation  and  cheap  power — 
our  hopes  are  built."  Other  localities  have  also  cheap 
power  and  cheap  transportation,  and  the  question  of 
raw  materials,  the  prestige  of  years  of  successful 
operation,  labor  conditions  and  other  factors  are  also 
to  be  considered.  But  it  does  seem  that  the  Niagara 
frontier,  with  its  peculiar  advantages,  is  bound  to 
attract  manufacturing  Industries  in  increasing  num- 
ber, although  not  at  such  a  rapid  rate,  perhaps,  as  its 
exploiters  fondly  imagine. 
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New  Steam-turbine  Developments.' 
By  W.  L.  R.   Emmet. 

The  first  vertical-shaft  turbines  built  by  the  Gen- 
eral Electric  Company  were  of  500-kilowatt,  _  1,500- 
kilowatt  and  5,000-kilowatt  capacities,  and  in  the 
matter  of  arrangement  of  stages,  nozzles  and  buckets 
were  very  similar  to  the  horizontal-shaft  machines 
originally  built.  In  these  respects  they  were  based 
upon  the  ideas  embodied  in  Mr.  Curtis'  first  con- 
ceptions. The  first  of  these  vertical-shaft  machines 
was  put  into  commercial  operation  less  than  a  year 
ago,  and  since  then  about  50  have  been  shipped  and 
at  least  20  have  been  put  into  service.  In  operating 
all  these  machines  there  has  been  ample  opportunity 
to  test  the  practicability  and  value  of  the  novel  fea- 
tures which  they  embody. 

The  first  machine  of  this  type  to  be  put  into  service 
was  of  500-kilowatt  capacity,  and  was  installed  at 
Newport,  R.  I.  Since  its  installation  two  other  simi- 
lar machines  have  been  put  into  the  same  station. 
The  first  of  these  machines  has  been  in  service  since 
July,  1903,  and  the  other  two  have  been  in  service 
for  several  months.  The  service  of  this  station  has 
been  carried  by  these  turbines  without  interruption, 
and  the  results  accomplished  by  them  have  been 
very  satisfactory.  Several  troubles  were  discovered 
soon  after  starting,  and  much  experimenting  has 
been  done  with  the  owner's  consent,  this  plant  being, 
by  agreement,  selected  for  this  particular  purpose. 
These  experiments  have  led  to  the  circulation  of 
reports  of  trouble,  but  in  reality  have  not  arisen 
from  any  trouble  of  a  very  serious  character.  A 
short  time  ago  tests  were  conducted  on  these  ma- 
chines by  George  H.  Barrus  on  behalf  of  the  pur- 
chasers,   with   a   view   to   ascertaining  whether   they 
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Fig.  I.     Curve  Showinc  Effect  of  Superheat  on  Steam  Con- 
sumption. 

had  met  the  guarantees  of  the  contract.  The  tests 
showed  that  the  contract  guarantees  had  been  met 
and  also  showed  many  of  the  practical  advantages  of 
machines  of  this  type.  The  following  report  gives 
the  results  of  tests  made  upon  a  500-kilowatt  turbine 
set  manufactured  by  the  General  Electric  Company 
and  installed  at  Newport.  R.  I.  This  set  is  equipped 
with  a  60-cycle,  2,300-volt  generator  and  is  used  for 
a  supply  of  current  for  lighting  and  railway  purposes, 
the  railway  work  being  the  most  important  part  of 
the  load.  The  tests  were  conducted  by  George  H. 
Barrus  of  Boston,  who  represented  the  owners,  the 
Massachusetts  .Electric  Company,  Richard  H.  Rice, 
recently  of  Rice  &  Sargent,  and  A.  R.  Dodge,  who 
represented  the  General  Electric  Company.  Tests 
were  made  and  water  rates  measured  with  various 
conditions  of  fixed  load  with  and  without  superheat, 
as  shown  by  the  curves  (Figs,  i,  2  and  3).  Tests 
were  also  made  with  such  commercial  loads  as  are 
daily  experienced  in  this  plant,  and  the  steam  con- 
sumption per  kilowatt-hour  under  working  conditions 
was  ascertained  by  the  most  careful  determinations  of 
the  total  water  condensed,  and  the  load  as  measured 
by  many  instruments  and  as  recorded  by  carefully 
checked  recording  wattmeters. 

Attention  is  specially  called  to  the  records  of  op- 
eration under  commercial  load,  since  they  illustrate 
the  great  practical  advantage  afforded  by  apparatus 
of  this  kind.  Diagrams  of  the  load  taken  during 
these  tests  indicate  incessant  fluctuations,  with  an 
average  sudden  variation  of  about  100  kilowatts,  and 
with  an  average  load  of  only  253  kilowatts  in  one 
-case  and  421  in  another.  In  the  former  case  the 
average  steam  consumption  per  kilowatt-hour  was 
only  22.38  pounds.  It  can  be  positively  asserted  that 
the  best  steam  engines  now  used  for  such  purposes, 
in  this  country',  would  consume  at  least  28  pounds  of 
steam  per  kilowatt-hour  under  such  load  conditions. 
and  in  most  cases  the  consumption  would  be  consid- 
erably larger.  The  consumption  of  20.73  pounds  per 
kilowatt-hour  with  an  average  of  421  kilowatts  of 
such  variable  load,  is  also  a  very  fine  performance. 

In  considering  these  results,  it  should  also  be  borne 
in  mind  that  the  plant  which  gives  these  results  pos- 
sesses many  other  practical  advantages  which  con- 
duce to  economy.     All  the  condensed  water  in  this 
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plant,  since  it  originally  started,  has  been  returned 
directly  to  the  boilers,  and  the  boilers  are,  conse- 
quently, at  the  present  time  in  a  perfectly  clean  con- 
dition, although  the  natural  water  supply  of  New- 
port is  bad.  During  all  this  time  no  oil  has  passed 
into  the  boilers  nor  been  wasted;  it  is  simply  cir- 
culated and  used  over  and  over  again.  The  absence 
of  air  leakage  in  the  turbine,  and  the  absence  of  air 
in  the  feed  water,  greatly  simplify  the  maintenance 
of  a  good  vacuum,  which,  of  course,  contributes  to 
these  excellent  practical  results.  The  whole  arrange- 
ment of  this  plant  is  compact,  simple  and  easy  of 
maintenance,  and  the  results  are  representative  of 
those  which  can  be  obtained  anywhere  from  such 
apparatus  where  the  water  for  condensation  is  avail- 
able. 

These  results  were  obtained  from  the  first  of  our 
commercial  turbines,  and  we  expect  in  future  work 
to  greatly  exceed  the  degree  of  economy  here  shown. 
Since  the  design  of  this  machine  our  turbines  have 
been  greatly  changed  and  improved,  and  these  re- 
sults should  not  be  considered  as  representative  of 
the  type.  It  is  questionable,  however,  whether  prac- 
tical results  under  service  conditions  as  good  as  these 
c-tn  be  shown  by  other  existing  engines  or  turbines, 
although  less  water  consumption  may  be  shown  under 
certain  conditions  of  load. 

Following  is  a  summary  of  commercial  runs  of 
January  15  and  26,   1904: 
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Water  Rate  tek  Kw  Poukds, 

FiK-  2       Curve  Showing  Effect  of  Speed  on  Sleani  Con- 
sumption, 
NEW    STEAM-TURBINE   DEVELOPMENTS. 

January  15,  1904.  January  26.  njo-i 

Duration 12  hours  15  hours 

Total  coal  (wet) 13,517  pounds  10,205  pojnds 

Moisture  in  coal 3.1  per  ct.  5.5  per  cl. 

Water  evaporated 127,267  pounds  104,026  pounds 

Drip  withdrawn  from  steatn  pipe 

per  hour 46  pounds 

Moisture  by  calorimeter 3.05  per  ct.  2.1  per  ct. 

Total  steam  to  turbine 106,100  pounds  86,833  pounds 

Steam  per  hour  to  turbine 9,008.5  pounds  5.769  pounds 

Dry  steam  per  hour  to  turbine 8,733-8  pounds  5.667  pounds 

Load  by  polypliase  meter 406.4  kw.  234.7  kw. 

Load  on  auxiliaries  (average) 14.9  kw.  18,5  kw. 

Total  load  [average) 421.3  kw.  253.2  kw. 

Dry  steam  per  kw.-hour 20.73  pounds  22.38  pounds 

Dry  coal  per  kw.-hour 2.67  pounds  2.54  pounds 

In  October,  1903,  the  first  5,000-kilowatt  turbine 
was  installed  in  the  new  plant  of  the  Chicago  Edison 
Company.  This  machine  was  put  into  commercial 
service  soon  after  its  installation,  and  since  that  time 
two  others  have  been  installed.  The  first  machine 
has  been  in  commercial  service  daily  since  its  origi- 
nal starting,  and  the  second  machine  has  been  in 
service  for  several  months  past.  Neither  of  them 
lias  been  subject  to  any  interruptions  of  service 
through  its  own  defects,  and  for  some  time  past  they 
have  both  operated  almost  continuously.  They  have, 
on  some  occasions,  been  kept  under  load  for  five 
days  without  stopping.  In  many  cases  they  have 
operated  with  extreme  overloads  and  have  regularly 
been  depended  upon  throughout  the  winter.  Several 
unforeseen  troubles  have  been  experienced  with  these 
machines.  The  valves,  as  originally  designed, 
have  been  subject  to  difficulties,  and  have  been  re- 
placed b}^  valves  of  such  improved  construction  as 
could  be  applied  without  loss  of  time  or  interruption 
of  service.  This  trouble  w-ith  valves  has,  however, 
caused  no  stoppages,  since  the  principle  of  governing 
is  such  that  each  valve  operates  independently,  so 
that  the  failure  of  one  simply  serves  to  throw  the 
work  on  to  the  next  in  order. 

There  have  also  been  in  Chicago  certain  unex- 
pected movements  of  wheels,  through  variations  of 
teinperature,  which  have  made  necessary  certain  ad- 
justments which  were  not  originally  intended.  The 
fact  that  machines  have  been  required  for  daily  serv- 
ice has  made  it  impossible  to  correct  the  cause  of 
these  difficulties  and  has  occasioned  a  little  incon- 
venience in  handling  them.  No  trouble  has  arisen 
in  connection  with  these,  or  other  machines,  which 
is  not  readily  curable  and  which  cannot  be  avoided 
in  all  future  machines,  and  none  of  the  troubles  has 
been    of   sufficient   magnitude   to   interrupt   the   con- 


tinuity of  service  or  appreciably  impair  the  efficiency 
of  action. 

The  machines  in  Chicago  operate  with  wonderful 
steadiness  and  freedom  from  vibration  under  all  con- 
ditions of  load.  The  generators  are  cool  and  have 
given  no  trouble  whatever.  The  electrical  regulation 
is  good  and  the  speed  control  has  always  been  per- 
fect, in  spite  of  the  difficulties  with  valves  above 
mentioned.  The  machines  have  repeatedly  been  sub- 
jected to  sudden  accessions  of  heavy  load,  in  cases 
of  accidents  with  otiier  apparatus,  and  have  repeat- 
edly been  called  upon  to  operate  non-condensing 
without  interruption  of  service,  through  some  failure 
cf  the  condensing  facilities.  In  all  such  cases  they 
have  successfully  performed  the  duty  for  which  they 
were  designed.  The  step  bearings  have  never  given 
pny  trouble  from  the  time  the  plant  was  started. 
Some  changes  are  still  contemplated  in  connection 
with  these  machines,  and  they  will  be  applied  when 
any  of  the  machines  can  be  spared  from  legular 
service.  These  changes  are  not  of  an  important 
character,  and  it  is  expected  that  thcv  will  overcome 
the  small  inconveniences  which  reinain.  No  official 
tests  of  the  Chicago  units  have  ever  Iseen  made, 
and  no  accurate  knowledge  concerning  their  steam 
consumption  is  possessed.  Tests  were  begun  at  one 
lime,  but  a  large  and  variable  leakage  in  the  con- 
denser made  it  impossible  to  weigh  water,  and  test- 
ing was  postponed  on  account  of  the  late  season, 
which  made  it  necessary  to  keep  the  machine  in 
commercial  service.  The  facilities  for  shipment  limit 
the  diameter  of  a  5,000-kilowatt  machine  of  the  Chi- 
cago type,  and  it  is  therefore  designed  for  a  lower 
peripheral  velocity  than  other  machines  of  the  kind. 
It    was    guaranteed    to    give    about    the    same   steam 
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economy  as  the  machine  at  Newport,  and  it  is  prob- 
able that  it  gives  a  very  similar  result. 

As  has  been  said,  the  development  of  our  ideas  led 
us  to  adopt  new  principles  of  turbine  designs  before 
the  machines  above  mentioned  were  put  into  service, 
and  it  is  only  very  recently  that  the  first  machine 
of  this  new  type  has  l:)een  run  and  tested.  These 
new  condensing  turbines,  which  have  been  designed 
within  the  last  year,  are  still  of  the  vertical-shaft 
type,  but  have  four  stages,  Avhile  the  machines  above 
mentioned  have  only  two.  In  each  of  these  four 
stages  there  is  a  cast-steel  wdieel  carrying  at  its  outer 
edge  two  rows  of  buckets,  the  stages  being  sep- 
arated by  diaphragms  which  form  separate  com- 
partments, and  which  are  so  shaped  as  to  bear  the 
pressure  of  steam  to  wdiich  they  are  subjected.  In 
these  diaphragms,  or  attached  to  them,  are  sets  of 
nozzles  which  deliver  the  steam  to  the  w'heel  of  the 
succeeding  stage,  the  number  and  size  of  these  noz- 
zles, and  the  portion  of  the  circle  which  they  cover, 
increasing  from  stage  to  stage  as  the  steam  expands. 
The  wheels  of  these  machines  are  of  extremely  simple 
construction  and  the  attachment  of  buckets  is  simple 
and  strong.  They  are  operated  with  ample  clearances 
and  no  adjustment  whatever  is  required  in  their 
operation  under  any  conditions.  The  machines  can 
be  started  immediately,  without  preliminary  heating, 
and  require  no  adjustments  with  changes  of  tem- 
perature, load  or  vacuum.  These  new  machines  are 
governed  solely  by  the  original  admission  of  steam, 
the  number  of  first  stage  nozzles  in  flow  being  con- 
trolled by  the  governor  and  ahvays  kept  proportional 
to  the  load.  The  stationary  buckets  in  these  ma- 
chines project  from  heavy  strips  of  metal  fitted  m 
slots  and  firmlv  held  to  the  stationarj-  part  by  heavj' 
bolts  from  the  outside.  The  construction  is  such 
that  the  injury  through  accidental  interference  be- 
tween the  moving  and  stationary  parts  is  verv  small, 
no  distortion  or  warping  being  possible.  The  con- 
struction of  the  machine,  however,  and  the  ample 
clearance,  make  it  easy  to  avoid  such  touchmg  alto- 
gether, even  where  machines  are  started  for  the  first 
time.  ,  .,  ,  . 

We  have  recentlv  tested  a  2.occ-kilowart  machme 
of  our  new  four-stage  t^-pe.  under  the  conditions  of 
vacuum  and  superheat  afforded  by  our  Schiinectaa.i. 
power  station.  These  tests  have  not  yet  been  earned 
far  enough  to  fully  analyse  the  possibilities  of  this 
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machine  with  the  best  adjustment  of  shell  pressures 
and  all  other  conditions.  The  tests  have,  however, 
shown  remarkably  fine  steam  economy,  and  it  is 
probable  that  still  better  results  will  be  produced 
within  a  short  time.  The  results  and  conditions  of 
some  of  these  tests  are  as  follows : 


Lamme  Single-phase  Railway  Motor. 

Now  that  the  single-phase  system  for  electric 
traction  is  attracting  so  much  attention,  those  inter- 
ested in  the  subject  will  be  glad  to  follow  the  various 
patents  taken  out  on  apparatus  for  this  purpose  as 
indicative   of  the   advancement   in  the  art.     One  of 
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After  the  first  two  tests  here  reported,  a  change 
in  the  arrangement  of  the  machine  was  made,  and 
this  change  produced  an  unforeseen  condition,  which 
we  think  was  very  disadvantageous  to  the  machine. 
All  the  tests  given  were  made  with  the  best  facilities 
for  long  periods  with  perfectly  fixed  conditions,  and 
we  have  every  reason  to  believe  that  all  are  nearly 
correct.  The  tests  made  under  the  second  condition 
were  witnessed  by  m.any  prominent  engineers,  and 
all  the  conditions  were  accurately  verified.  It  seems 
to  be  quite  certain  that  the  best  arrangement 
of  the  machine  will  give  a  result  better  than  any 
that  has  been  obtained.  While  these  tests  do  not 
give  a  complete  and  conclusive  record  of  the  pos- 
sibilities of  this  machine  under  all  conditions,  they 
certainly  demonstrate  that  its  steam  economy  is  su- 
perior to  that  of  most  engines  or  turbines  which  are 
available  for  similar  purposes. 

Satisfactory  tests,  without  superheat,  have  not  yet 
been  made  upon  this  machine.  The  indications  of 
such  tests  as  have  been  made  are  that  the  improve- 
ment with  superheat  is  very  large,  and  that  in  this 
respect  the  functioning  of  the  machine  is  very  similar 
to  that  of  the  Parsons  turbines,  which  show  more 
benefit  from  superheat  than  the  earlier  turbines  of 
the  Curtis  t>'pe.  The  use  of  high  degrees  of  super- 
heat has  been  considered  commercially  desirable  in 
connection  with  the  Parsons  turbines,  and  the  indi- 
cations are  that  the  same  reasoning  applies  to  ma- 
chines of  this  type. 

These  machines  are  designed  to  operate  with  su- 
perheat, without  any  mechanical  difficulty,  and  it  is 
probable  that  future  steam  plants  designed  for  the 
use  of  such  apparatus  will  use  high  steam  tempera- 
tures. In  the  course  of  tests  with  experimental  tur- 
bines, Mr.  A.  R.  Dodge  of  Schenectady  has  observed 
certain  conditions  which  indicate  serious  .errors  in 
the  ideas  previously  accepted  concerning  the  specific 
heat  of  superheated  steam,  and  these  observations 
have  led  us  to  make  investigations  of  thi^  matter. 
By  delivering  superheated  steam  to  a  turbine  fitted 
with  a  water  brake  we  can,  at  will,  vary  the  amount 
of  work  extracted  from  the  steam,  until  the  exhaust 
is  brought  to  a  saturated  condition.  If  we  know 
accurately  the  temperature  and  weight  of  exhaust 
steam,  and  the  temperature  and  pressure  of  the  steam 
admitted,  and  have  an  exact  measure  of  the  work 
extracted  from  the  steam,  and  of  the  heat  radiated, 
we  have  in  our  possession  all  data  necessary  to  cal- 
culate the  total  heat  of  steam  admitted.  This  method 
of  test  is  subject  to  certain  difficulties  and  inaccu- 
racies, but  has  the  advantage  that  it  can  be  carried 
on  on  a  considerable  scale  with  large  flows  and 
steadily  maintained  conditions.  We  have  made  such 
tests  with  different  degrees  of  superheat,  and  have 
checked  approximately  some  of  our  results  by  other 
methods  of  investigation.  The  result  of  these  tests 
indicates  that  the  specific  heat  of  superheated  sfenm 
under  the  conditions  ordinarily  used  is  much  greater 
than  has  generally  been  supposed.  The  idea,  gen- 
erally accepted,  until  quite  recently,  has  been  that 
the  specific  heat  of  superheated  steam  under  all  con- 
ditions was  0.48.  Our  investigations  indicate  the  fol- 
lowing figures,  for  values  of  Cp  at  155  pounds  ab- 
solute (Cp  being  the  average  of  specific  heat  up  to 
these  temperatures,  not  the  heat  required  for  a  rise 
of  1°  at  these  temperatures)  : 


Superheat. 

o^'F. 

100°  F. 

iso*^  F. 

^F. 


0.52 
0.65 
0-7 


250"  F. 

It  is  probable  that  our  investigations  on  this  sub- 
ject will  be  carried  further,  and  that  Mr.  Dodge 
will  publish  fuller  and  more  accurate  figures.  Since 
this  work  was  done,  very  similar  figures  have  been 
arrived  at  independently  and  by  different  methods 
in  England  and  in  Germany. 

The  design  of  steam  turbines  is  susceptible  of  many 
variations  in  mechanical  arrangement  and  steam  ac- 
tion. It  is  probable,  however,  that  the  four-stage 
machine  here  described  will  hold  its  own  against 
all  competing  engines  for  some  time  to  come,  and 
that  it  will  be  extensively  used. 


John  R.  Piercy,  president  of  the  Southern  Illinois 
Electric  Railway  Company,  has  been  to  St.  Louis, 
where  the  contract  was  closed  with  the  Traction 
Engineering  and  Construction  Company  of  St.  Louis 
for  the  complete  construction  and  installation  of  all 
the  lines  and  l)ranches  of  the  electric  railway.  It  is 
hoped  to  have  the  line  from  Belleville  to  Okawville. 
111.,  completed  by  July  15th. 


these  patents,  and  an  important  one,  is  that  is- 
sued to  Benjamin  G.  Lamme,  assistant  chief  engi- 
neer of  the  Westinghouse  Electric  and  Manufactur- 
ing Company  and  assigned  by  him  to  that  company. 
It  is  dated  May  3,  1904,  and  the  application  was  filed 
December  26,  1901. 

In  describing  the  system  it  will  be  found  con- 
venient first  to  consider  the  principles  to  be  applied 
in  order  to  produce  an  efficient  motor  for  alternating- 
current  traction  work.  The  prime  characteristic  is 
that  the  torque  shall  increase  with  the  current 
Such  a  motor  is  th«  seat  of  three  principal  elec- 
tromotive forces :  (a)  the  electromotive  force  of 
self-induction  in  the  field  due  to  alternating  mag- 
netic flux  acting  through  the  field-turns;  (b)  the 
electromotive  force  of  self-induction  in  the  armature 
due  to  cross-induction  from  the  armature  through 
the  poles,  and  (c)  the  arm.aturc  counter-electromotive 
force  due  to  rotation. 

The  electromotive  force  of  self-induction  of  the 
field  is  due  to  the  alternating  magnetic  flux  acting 
through  -the  field-turns  and  depends  upon  the  induc- 
tion per  pole,  the  number  of  field-turns  in  series,  and 
the  rate  of  alternation.  The  electromotive  force  of 
self-induction  of  the  armature  is  due  to  cross-induc- 
tion from  the  armature  through  the  poles  and  is 
dependent  upon  the  construction  of  any  given  motor 
and  may  be  modified  in  various  ways,  as  will  be 
presently  pointed  out.  The  armature  counter  electro- 
motive force  depends  upon  the  number  of  armature 
wires  in  series,  the  induction  per  pole,  and  the  rate  of 
revolution,  and  is  independent  of  the  rate  of  alter- 
nation. As  the  electromotive  force  of  field  self- 
induction  and  -the  armature  counter-electromotive 
force  both  depend  upon  the  induction  per  pole,  there 
is  an  intimate  relation  between  them.  This  relation 
is  a  function  of  the  speed,  the  windings,  and  the  rate 
of  alternation.  The  higher  the  speed  and  the  lower 
the  rate  of  alternation  and  the  fewer  the  field  wind- 
ings compared  with  the  armature  windings  the  lower 
will  be  the  ratio  of  the  electromotive  force  of  field 
self-induction  to  the  armature  counter-electromotive 
force.  As  the  current  in  the  motor  increases  the  field 
magnetic  strength  and  the  armature  magnetic 
strength  increase,  and  the  torque  is  proportional  to 
the  product  of  these  two  strengths.  If  there  is  no 
magnetic  saturation,  the  field  strength  will  increase 
directly  with  the  current,  and  the  armature  strength 
will  also  increase  directly  with  the  current,  and 
consequently  the  torque  will  increase  as  the  square 
of  the  current  in  the  motor. 

Two  cases  may  be  described — the  first  that  in 
which  the  field  magnetic  strength  increases  in  ap- 
proximate proportion  with  the  current,  and  the  sec- 
ond that  in  which  the  field  magnetic  strength  is 
constant,  and  therefore  independent  of  the  strength 
of  the  current.  The  first  case  represents  an  ideal 
condition  for  certain  operations — such,  for  instance, 
as  those  required  in  railway  service :  but  it  has  its 
limitations  in  that  the  greatest  torque  which  can 
be  developed  may  be  insufficient  for  the  maximum 
requirements.  In  the  second  case  the  torque  which 
can  be  developed  is  practically  unlimited;  but,  on  the 
other  hand,  the  general  characteristics  of  the  motor 
may  not  be  well  adapted  for  the  given  conditions  of 
operation.  It  is  desirable,  therefore,  in  certain  cases 
to  so  design  and  proportion  the  motor  as  to  com- 
bine some  of  the  elements  of  both  arrangements,  and 
thus  secure  a  motor  which  will  through  a  certain 
range  of  working  have  a  field  magnetic  strength 
approximately  proportional  to  the  current  and  yet 
be  capable  of  developing  the  required  maximum 
torque. 

As  the  electromotive  force  due  to  cross-induction 
of  the  armature  through  the  poles  acts  with  the  elec- 
tromotive force  of  self-induction  of  the  field  in  lim- 
iting the  flow  of  current,  it  is  desirable  that  this 
should  be  kept  within  proper  limits.  It  follows, 
therefore,  that  the  electromotive  force  of  self-induc- 
tion of  the  motor  as  a  whole  in  normal  working 
should  be  relatively  small  with  relation  to  the  ap- 
plied electromotive  force  and  should  also  have  a 
limiting  value  which  is  less  than  the  applied  elec- 
tromotive force,  even  when  the  motor  is  operating 
under  maximum  conditions  of  torque.  The  desired 
relatively  low  electromotive  force  of  self-induction 
of  the  motor  may  be  obtained  by  suitable  general 
arrangements  and  proportions  between  the  various 
elements  of  the  motor,  while  the  limitiiig  value  of 
this  electromotive  force  of  self-induction  may  be 
secured  by  means  of  special  constructions  of  certain 
parts.  In  order  to  determine  the  general  proportions 
to  be  used  for  securing  the  relatively  low  electromo- 
tive force  of  self-induction  it  is  necessary  to  consider 
the  general   relations  existing  between  the  diflferent 


elements  within  the  motor  itself  and  also  between 
the  motor  and  the  conditions  under  which  it  is  oper- 
ated, such  as  the  speed  of  the  motor  and  the  fre- 
quency or  rate  of  alternation  of  the  current  supplied 
to  the  motor.  The  electromotive  force  of  self-induc- 
tion of  the  field  is  generally  much  greater  than  the 
electromotive  force  of  self-induction  of  the  armature 
due  to  cross-magnetic  flux,  so  that  special  provision 
should  be  made  for  reducing  the  electromotive  force 
of  self-induction  of  the  field. 

The  electromotive  force  of  field  self-induction  is 
dependent  upon  the  induction  per  pole,  the  number 
of  field-turns  in  series,  and  the  rate  of  alternation. 
The  armature  counter-electromotive  force  is  de- 
pendent upon  the  induction  per  pole,  the  armature 
winding  and  the  rate  of  revolution.  These  relations 
may  be  expressed  as  follows:  Electromotive  force 
of  self-induction  of  field  equals  alternations  multi- 
plied by  field-turns  in  series  multiplied  by  induction 
per  pole  multiplied  by  constant.  The  counter-elec- 
tromotive force  of  the  armature  equals  revolutions 
multiplied  by  the  number  of  armature  wires  multi- 
plied by  induction  per  pole  multiplied  by  constant. 
The  constants  used  are  dependent  upon  the  charac- 
teristics of  the  supply  circuit  and  upon  the  units  in 
which  the  different  terms  are  expressed,  their  values 
are  determined"  in  any  given  case  according  to  well- 
established  laws,  and  the  armature  winding  is  as- 
sumed to  be  of  the  usual  parallel  type.  We  have, 
therefore,  the  following  relation  between  the  electro- 
motive force  of  self-induction  of  the  field  and  the 
counter-electromotive    force   of  the   armature: 

Electromotive  force  of  field  self-induction 
Armature  counter-electromotive  force      ~ 
Line  alternations  X  field-turns  in  series  X  induction  per  pole  v 

Revolutions  X  armature-wires  X  induction  per  pole 
Constant 
„_  Electromotive  force  of  field  self-induction 


Armature  counter-electromotive  force 


Constant 


Poles  X  revolutions  ^  Armature  ampere-turns 

In  order  that  the  ratio  between  the  electromotive 
force  of  field  self-induction  and  the  counter-electro- 
motive force  of  the  armature  may  be  low,  it  is  neces- 
sary that  the  values  of  the  terms  in  the  numerator 
of  the  second  member  of  the  equation  be  made  small 
with  relation  to  the  \-alues  of  the  terms  of  the  de- 
nominator. Such  a  ratio  is  secured,  on  the  one 
hand,  by  having  a  small  number  of  line  alternations, 
a  large  number  of  poles,  and  a  high  speed,  and  by 
having  a  small  number  of  field  ampere-turns  and  a 
relatively   large  number    of   armature    ampere-turns. 

The  absolute  values  and  the  ratios  between  these 
several  elements  which  are  admissible  and  suitable 
for  practical  design  and  operation  will  now  be  con- 
sidered. The  ratio  of  field  ampere-turns  to  the 
armature  ampere-turns  has  generally  a  minimum 
value,  which  is  fixed  by  the  proper  operation  of  the 
motor  itself.  If  the  field  ampere-turns  are  too  small 
as  compared  with  the  armature  ampere-turns,  the 
magnetic  field  will  be  distorted  and  good  commuta- 
tion will  be  difficult.  The  minimum  ratio  of  field 
ampere-turns  to  armature  ampere-turns  is  dependent 
upon  many  factors  in  the  design  :  but  in  general  it 
may  be  said  that  this  ratio  should  be  greater  than 
0.5,  and  may  sometimes  be  as  high  as  0.75.  There- 
fore when  definite  limits  have  been  assigned  to 
two  of  the  ratios  in  the  last  equation — namely,  the 
ratio  of  electromotive  force  of  field  self-induction 
to  armature  counter-electromotive  force  and  the 
ratio  of  field  ampere-turns  to  armature  ampere-turns 
— then  there  is  also  a  definite  limit  fixed  for  the  re- 
maining term  in  the  equation — i.  e.,  a  definite  rela- 
tion between  the  alternations  in  the  supply  circuit, 
the  number  of  poles  of  the  motor  and  its  rate  of 
revolution,  or,  in  other  words,  between  the  line  alter- 
nations and  the  armature  alternations.  It  may  be 
noted  that  an  average  working  value  for  the  last- 
mentioned  ratio  is  approximately  0.625,  and  it  has 
constant 

been  found  that  the  expression in  the  fore- 

2 
going  formula  closely  approximates  the  reciprocal 
of  0.625 — i-  ^-^  1-6.  It  follows,  therefore,  that  the 
last  two  ratios  of  the  formula  cancel  out.  leaving 
only  the  ratios  of  electromotive  force  of  field  self- 
induction  to  armature  counter-electromotive  force 
and  line  alternations  to  armature  alternations  for 
which  definite  limits  are  fixed,  as  hereinbefore 
pointed  out.  With  a  given  number  of  revolutions  the 
number  of  poles  must  be  directly  proportional  to  the 
alternations  in  the  supply  circuit.  Thus,  for  instance, 
if  an  eight-pole  700-revolution  motor  of  a  certain 
capacity  is  required  for  2.000  alternations  per  minute, 
3, coo  alternations  per  minute  will  require  a  12-pole 
motor  at  700  revolutions  per  minute. 
The  electromotive  forces  of  field  self-induction 
and  armature  self-induction  may  both  be  limited 
by  special  construction  of  the  pole-pieces.  For  in- 
stance, slots  or  holes  may  be  cut  in  the  body  of 
each  of  the  field  poles-pieces.  The  cross-section  of 
iron  in  the  poles  is  preferably  such  that  but  little 
magnetizing  power  is  absorbed  in  addition  to  that 
required  for  the  air-gap  until  the  current  exceeds 
the  normal  rated  amperes  of  the  motor.  Beyond 
this  normal  current  the  teeth  between  the  pole-slots 
rapidly  approach  saturation.  In  order  to  secure  this 
result  the  parts  in  which  the  cross-section  of  the 
magnetic  circuit  is  reduced  should  be  of  compara- 
tively short  length,  but  should  of  course  be  worked 
at  a  high  induction.  The  electromotive  force  of 
self-induction  of  the  armature  which  results  from  a 
cross-induction  through  the  poles  in  which  the  mag- 


May  14,   1904 

netic  lines  enter  at  one  edge  or  side  of  the  pole  and 
pass  through  the  core  to  the  opposite  edge  or  side 
may  be  reduced  and  limited  by  the  arrangement  of 
slots  or  holes,  which  has  been  described  and  which 
would  not  be  obtained  in  the  same  degree  if  the 
whole  yoke  were  saturated,  provided  the  field-cores 
in  the  two  cases  required  the  same  number  of  am- 
pere-turns in  the  field  for  magnetizing  them. 

The  cross-induction  of  the  armature  is  due  to  the 
magnetic  flux  which  passes  through  the  field-poles, 
the  path  for  any  given  pole  being  through  the  teeth 
at  one  side,  then  across  the  slots,  and  also  across 
the  pole  back  of  the  slots,  and  then  along  the  teeth 
at  the  other  side  of  the  pole  and  back  to  the  arma- 
ture. The  smaller  the  section  of  the  teeth  and  the 
more  highly  they  are  saturated  the  less  will  be  the 
cross-induction  with  a  given  current  in  the  armature. 
The  total  useful  flux  through  the  armature  and  field 
sets  up  no  effective  electromotive  force  of  self-induc- 
tion in  the  armature  windings,  as  it  will  add  to  the 
counter-electromotive  force  at  one  part  and  sub- 
tract at  another  part  of  such  winding ;  but  the  elec- 
tromotive force  set  up  by  the  cross-induction  does 
not  neutralize  itself  in  the  same  way,  and  thus  be- 
comes an  electromotive  force  of  the  same  character 
as  that  set  up  in  the  field  windings.  The  cross-flux 
from  the  a'Tmature  may  be  further  limited  by  the 
suitable  interposition  of  a  secondary  circuit  if  de- 
sired. 

The  armature  winding  of  the  motor  is  of  the 
closed-coil  tj^e  and  is  closed  upon  itself  before 
being  connected  to  the  commutator,  relatively  high 
resistance  leads  being  inserted  between  the  winding 
and  the  respective  commutator  bars. 

As  the  magnetic  field  of  the  motor  is  alternating 
any  short-circuited  turn  through  which  the  magnetic 
flux  from  a  field  pole  passes  will  have  a  secondary 
current  set  up  in  it.  By  the  well-known  laws  of 
the  transformer  the  ampere-turns  in  such  short-cir- 
cuited secondary  will  approximate  the  ampere-turns 
in  the  primary  winding,  which  is  in  this  case  the 
field-magnet  winding.  Certain  coils  of  the  armature 
winding  are  short-circuited  through  the  brushes 
when  the  adjacent  commutator  bars  to  which  the 
ends  of  the  coils  are  connected  are  bridged  by  the 
brushes,  and  when  the  latter  are  located  in  neutral 
positions  or  without  lead  the  short-circuited  turns 
surround  the  paths  of  the  magnetic  flux,  and  are 
therefore  good  secondary  circuits  in  which  relatively 
large  secondary  currents  are  set  up  by  induction. 
This  is  the  principal  cause  of  the  excessive  sparking 
in  series  motors  of  ordinary  construction  when  it  is 
attempted  to  operate  them  upon  an  alternating-cur- 
rent circuit.  In  order  to  obviate  destructive  spark- 
ing the  current  in  the  short-circuited  turns  of  the 
armature  coils  should  be  limited  to  an  amount  mate- 
rially less  than  what  would  normally  flow.  By  in- 
serting a  definite  amount  of  resistance  in  each  of  the 
leads  between  the  closed  winding  and  the  com- 
mutator bars  it  is  possible  to  so  limit  the  secondary 
current  due  to  the  alternating  field  flux  as  to  prevent 
injurious  sparking.  The  working  currents  in  the 
armature  winding  will  not  pass  through  these  resist- 
ances except  at  the  bars  in  contact  with  the  brushes, 
because  the  armature  winding  is  closed  on  itself 
inside  or  beyond  the  resistance  leads.  Consequently 
the  loss  in  the  winding  due  to  the  introduction  of  the 
resistance  can  be  relatively  small,  and  when  the 
armature  is  rotating  this  loss  is  distributed  suc- 
cessively through  all  the  resistances,  thus  making 
the  average  loss  per  resistance-lead  very  small. 

In  the  accompanying  drawings,  Fig.   i   is  a  view, 


FIG.     I.        LAMME    SINGLE-PHASE    RAILWAY    MOTOR. 

partially  in  side  elevation  and  partially  in  longitud- 
inal section,  of  a  motor  constructed  in  accordance 
with  Mr.  Lamme's  invention.  The  armature  com- 
prises a  skeleton  open-work  frame  or  spider  (2). 
the  hub  of  which  is  in  the  form  of  a  sleeve  mounted 
upon  and  suitably  keyed  to  a  shaft,  this  sleeve  being 
extended  at  one  end  to  receive  a  commutator  cylin- 
der (5),  which  is  also  suitably  keyed  to  it.  The 
core  of  the  armature  is  built  up  in  the  usual  manner 
of  thin  plates  or  laminae  properly  spaced  apart  at 
intervals  by  ventilating  spacers  and  provided  with 
slots,  which  in  the  present  case  are  72  in  number, 
in  which  are  mounted  the  insulated  conductors  (8), 
constituting  the  coils  of  the  armature  winding.  These 
coils  or  conductors,  as  shown,  are  of  strap  copper, 
the  turns  of  which  are  located  side  by  side  in  the 
slots,  forming  three  separate  coils,  which  span  the 
core  from  the  fi'rst  to  the  ninth  slot,  and  so  on 
around  the  core.  The  armature  winding  is  closed 
and  connected  to  balancing  rings  inside  of  the  con- 
nections made  to  the  commutator  segments. 

The   commutator   brushes    (14'"^)    are   arranged    in 
sets  in  the  holders  or  arms,  and  the  arms  or  holders 
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are  eight  in  number.  The  brushes  and  arms  may  be 
of  usual  materials  and  construction  and  connected 
in  the  usual  manner  to  properly  co-operate  with  the 
commutator  cylinder  and  the  supply  circuit. 

The  field-magnet  core  is  in  the  form  of  a  hollow 
cylinder  and  is  built  up  of  thin  plates  or  laminaa,  the 
laminated  construction  being  necessary  by  reason 
of  the  fact  that  the  magnetic  flux  due  tO'  the  field- 
magnet  winding  is  alternating.  The  polar  projec- 
tions or  pole-pieces  are  provided  with  holes  or 
perforations,  extending  through  them  transversely 
to  the  direction  of  armature  rotation  and  located  in 
close  proximity  to  the  ends  of  the  polar  projections 
or  pole-pieces,  and  the  depth  of  the  body  portion 
of  the  core  is  reduced  at  the  rear  of  each  polar  pro- 
jection  in  order  to  aid  in  reducing  the  cross-mag- 
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COMMUNICATION. 


FIG.    2.       CONNECTIONS    OF    LAMME    MOTOR    ON    CAR. 

netization,  and  consequently  the  armature  self-induc- 
tion. The  slots  are  made  comparatively  shallow  in 
order  to  keep  the  iron  loss  low  and  at  the  same  time 
to  insure  the  desired  saturation  of  the  adjacent  iron 
when  the  current  materially  exceeds  the  rated  am- 
peres of  the  motor. 

The  field-magnet  winding  comprises  eight  coils  of 
strap  copper  bent  edgewise  and  connected  in  series 
and  so  insulated  and  supported  as  to  perform  the 
functions  desired  and  at  the  same  time  be  effectively 
insulated  and  occupy  a  minimum  amount  of  space. 

Referring  to  Fig.  2,  a  railway  car  is  shown  as 
equipped  .with  twO'  of  the  motors  described,  which 
receive  energy  indirectly  from  an  alternating-current- 
supply  circuit,  one  side  of  which  is  indicated  as  an 
overhead  conductor  and  the  other  side  as  the  rails. 
Obviously  the  well-known  third-rail  construction 
mig'ht  be  employed,  if  desired,  and  also  completely 
insulated  supply  and  return  conductors,  either  both 
overhead  or  both  beneath  the  car,  might  be  employed. 
The  energy  from  the  supply  circuit  traverses  the 
primary  winding  of  the  transformer  (36).  This 
transformer  is  provided  with  a  secondary  (37), 
which  is  of  such  dimensions  as  to  provide  the  re- 
duced voltage  necessary  for  the  motors,  and,  as 
'  shown,  the  two  motors  are  permanently  connected 
to  this  secondary  in  parallel.  As  has  been  hereto- 
fore stated,  the  motors  may,  if  desired,  be  permanently 
connected  together  and  to  the  supply  circuit  in  series. 
The  transformer  is  also  provided  with  a  secondary 
winding  (38),  the  active  length  of  which  is  variable 
by  means  of  a  suitable  switching  device  (39).  In- 
cluded in  circuit  with  the  secondary  is  the  pri- 
mary of  a  series  transformer  (40),  the  secondary 
of  which  is  included  in  the  circuit  of  the  motors  and 
in  the  secondary  of  the  main  transformer.  It  will  be 
readily  seen  that  a  high  voltage  suitable  for  long- 
distance transmission  may  be  supplied  from  the  main 
circuit  to  the  primary  of  the  transformer  (36),  and 
that  a  low  voltage  suitable  for  motors  may  be  sup- 
plied thereto  from  the  secondary  {yj) ■  In  order  to 
vary  the  voltage  supplied  to  the  motor,  the  variable 
voltage  of  the  secondary  (38)  may  be  impressed 
upon  the  circuit  {zj)  through  the  series  trans- 
former (40),  and  by  reversing  the  connections  of 
the  secondary  this  variable-impressed  voltage  may 
be  employed  to  both  subtract  from  and  add  to  the 
voltage  of  the  circuit  through  all  of  its  varying  val- 
ues and  thus  provide  the  necessary  variation  of  mo- 
tor speed  from  zero  to  the  desired  maximum.  It 
will  be  seen  that  with  this  combination  and  arrange- 
ment of  apparatus  the  motors  may  be  designed  for 
such  voltage  and  such  current  as  are  best  adapted 
for  their  operation  and  that  the  controller  may  be 
designed  for  some  other  voltage  and  current  which 
are  best  adapted  for  its  operation  and  that  they  may 
then  be  joined  together  and  to  the  high-voltage 
supply  circuit  so  as  to  operate  together  harmoniously 
and  effectively.  Various  arrangements  of  circuits 
and  apparatus  for  securing  a  variable  electromotive 
force  for  application  to  the  motors  may  be  em- 
ployed. For  example,  instead  of  varying  the  active 
length  of  a  portion  of  the  main  transformer  wind- 
ing the  magnetic  relations  of  the  primaries  and  sec- 
ondaries may  be  varied  by  adjusting  one  of  the  parts 
with  reference  to  the  other  in  a  well-known  manner, 
or  such  adjustment  may  be  combined  with  means 
for  varying  the  active  length  of  a  portion  of  the 
transformer  winding. 


At  the  annual  meeting  of  the  Albion  (N.  Y..) 
Electric  Railway  Company  new  directors  were  chosen 
and  C.  B.  Hill  of  Buffalo  was  elected  president  and 
F.  B.  Griffith,  Jr.,  of  Buffalo,  secretar\^  and  treasurer. 
It  was  decided  that  work  on  the  extensions  of  the 
road,  which  is  practically  completed  in  Albion,  to 
Rochester  and  Lockport,  should  be  begun  at  once. 


Aiternating-current  Working. 

To  the  Editor  of  the  Western  Electrician : 

In  your  paper  of  April  30,   1904,  in   Part  III.   of 
Mr.   W.    B.    Gump's   article   on   "Alternating-current 
Working,"   the    following   formula   is   given   for  the 
voltage  generated  in  an  alternator  armature: 
2.22  0  f  c  N 

E  = 

io'x6o 
where    0=  flux  per  pole, 
f  :=  frequency, 

c  ^=  number  of  conductors  in  series, 
N  =  revolutions  per  minute. 
The  usual  form  of  this  equation  is 
E  =  4.44  0  f  c' 

,   where   c'   is   the   number  of  turns   or 

10^ 

using   conductors 


4.44 


l>fc 


I  believe  there  is  a  mistake   in  your  equation  in 
using    both    frequency    and    revolutions    per    second 
and    would    point   out    that,    since    the   frequency    in 
r.  p.  m. 

cycles  per  second  = X  half  number  poles,  if 

60 
you  would  make  f  in  your  equation  equal  the  number 
fN 

of  pairs  of  poles,  then  will  equal  the  frequency, 

60 
and  the  equation  will  at  once  clear  itself  up. 

I  have  followed  this  series  of  papers  with  much 
interest  and  offer  this  criticism  in  the  best  spirit  of 
good-will.  Terry  T.  King. 

Fort  Wayne,  Ind.,  May  6,  1904. 


Answering  Mr.  King,  the  writer  of  the  article  says: 
I  am  glad  indeed  to  have  the  evidence  that  my 
formulas  have  been  scrutinized  and  I  am  grateful  to 
Mr.  King  for  having  called  my  attention  to  an  error 
which  is  indeed  misleading  to  a  student  unfamiliar 
with  the  derivation  of  the  equation.  In  regard  to 
it  I  wish  to  say  that  in  going  over  a  number  of 
formulas  on  the  same  sheet  I  thoughtlessly  wrote  f 
for  p.  My  equation  was  intended  to  read : 
2.22  ^  p  c  N 

E  = where    p  =  number    pairs    of    poles, 

io'X6o 
which,  as  Mr.  King  states,  is  equivalent  to 
10' 
4-44  0  f  C 


10" 


'fc 


10^ 


(a) 


(b) 


Equation  (a)  is  identical  with  the  formula  for  the 
electromotive  force  of  a  transformer,  and  will  be 
found  in  Part  IV.  of  "Alternating-current  Working," 

It  should  be  noted  that  none  of  these  equations  for 
electromotive  force  takes  into  account  the  factor 
known  as  the  "distribution  constant."  wich  varies  ac- 
cording to  the  nature  of  the  winding  on  the  arma- 
ture. The  "distribution  constant"  ranges  in  different 
machines  from  0.9  to  unity.  If  K  =  this  constant,  as 
determined  by  the  winding,  then  the  exact  equa- 
tion  is 

2.22  K  0  c  f 
E  = 

ID* 

where  f  is  cycles  per  second. 

I  invite  inspection  of  the  remaining  articles  and 
will  be  grateful  to  any  of  the  readers  of  these  arti- 
cles who  call  my  attention  to  "slips"  similar  to  this 
one.  W.  B.  Gump. 

Niagara  Falls,  N.  Y.,  May  9,  1904. 


The  Edison  Medal  Competition. 

The  American  Institute  of  Electrical  Engineers, 
through  its  president,  Mr.  Bion  J.  Arnold,  is  send- 
ing out  letters  to  attract  the  attention  of  colleges 
and  educational  institutions  in  the  United  States 
and  Canada  qualified  to  compete  for  the  Edison 
medal.  The  medal  will  be  awarded  to  such  quah- 
fied  student  as  shall  have  submitted  to  the  Institute, 
in  accordance  with  the  provisions  of  the  deed  of  gift 
and  of  the  regulations  which  may  be  prescribed  by 
the  Edison  medal  committee,  the  best  thesis  or 
record  of  research  on  theoretical  or  applied  electric- 
ity or  magnetism.  The  request  is  made  that  all 
institutions  send  their  names  to  the  Edison  medal 
committee,  95  Liberty  Street,  New  York  city,  on 
or  before  June  I,  1904,  in  order  that  the  com- 
mittee may  have  before  it  the  names  of  all  insti- 
tutions which  those  in  direct  authority  of  them 
believe  qualified  to  comply  with  the  conditions 
as  set  forth  in  the  various  sections  of  the  deed  of 
gift.  Not  more  than  two  students  may  compete  in 
an}'  one  year  from  any  one  institution  of  learning; 
nor  may  any  student  compete  unless  duly  presented 
for  competition  through  the  faculty  of  the  particular 
institution  at  which  he  is  a  student 


396 


WESTERN     ELECTRICIAN 


May  14,  1904 


Working  Electrical  Exhibits  at  St.  Louis. 

\^Conlinued  from  pa^c  jgi.\ 

lias  installed  a  beautiful  booth  in  the  soutliwest  sec- 
tion of  the  building,  resembling  a  small  theater,  and 
on  the  stage  is  located  a  complete  telephone  exchange 
of  the  latest  Bell  type.  The  long-distance  lines  of 
the  Bell  company  are  connected  to  this  exchange,  and 
exhibitors  can  ha-ve  direct  telephonic  communication 
from  their  booths  to  their  homes  or  headquarters. 

The  exhibit  of  the  Weston  Electrical  Instrument 
Company,  while  not  operative,  was  among  the  first 
complete.  Occupying  a  position  immediately  in  front 
of  the  southwest  door,  its  pure  Greek  lines  and 
proportions  are  strikingly'  attractive.  On  the  walls 
and  in  cases  arc  shown  all  standard  types  of  elec- 
trical measuring  instruments. 

Just  north  is  the  booth  of  the  Bristol  Company,  in 
which  is  shown  a  large  number  of  recording  instru-  • 
ments.     A    large    recording    voltmeter    is    connected 
to  the  supply  mains,  and  keeps   faithful   account  of 
the  variations  in  pressure. 

A  number  of  other  exhibits  were  in  operation,  and 
more  or  less  complete,  and  since  opening  day  the 
activities  in  the  Electricity  Building  have  in  no  wise 
abated.  An  inspection  of  the  exhibit  buildings  indi- 
cates that,  with  the  exception  of  Machinery  Hall, 
practically  all  exhibits  will  be  in  place  and  com- 
plete by  the  middle  of  the  month. 
World's   F.mr  Notes. 

None  of  the  ordinary  telephone  cabinet  work  used 
for  commercial  purposes  will  be  installed  in  the 
Chinese  government  pavilion  at  the  World's  Fair. 
Kee  Owyang  of  the  commission  has  decided  that  a 
different  sort  must  be  provided.  The  woodw'ork  of 
the  telephone  will  be  painted  red  and  gold  to  har- 
monize with  the  colors  of  the  pavilion. 

The  first  colored  illumination  of  the  cascades  w;as 
not  given  on  schedule  time  on  account  of  a  notice 
received  by  Mr.  Ellicott  that  the  colored  incandescent 
lamps  had  been  delayed  in  shipment.  The  colors 
are  canary,  emerald,  crimson  and  opal.  Twenty 
thousand  of  each  color  of  lamp,  except  opal,  have 
been  ordered.     Of  the  opal  there  will  be  30,000. 

The  United  States  officers  having  the  matter  in 
charge  refused  to  accept  the  Government  Building 
because  it  developed  that  the  electrical  workers  in 
walking  across  the  roof  while  wiring  the  structure 
left  small  perforations  in  the  roof  as  a  result  of 
wearing  hob-nailed  shoes.  The  architects  had  turned 
the  building  over  to  the  officials  as  complete,  but 
were  ordered  to  remedy  the  damage. 

The  American  Electrical  Heater  Company  of  De- 
troit, manufacturer  of  electric  heating  appliances,  is 
located  at  the  St.  Louis  Fair  in  southwest  corner  of 
the  Electricity  Building.  President  and  General  Man- 
ager B.  H.  Scranton  have  been  on  hand  for  several 
weeks  and  the  company's  exhibit  is  now  in  good 
shape.  The  company  extends  a  cordial  invitation  to 
visitors  to  inspect  the  latest  developments  in  elec- 
trical heating  devices. 

A  new  departure  in  the  lighting  of  art  galleries 
has  been  introduced  in  illuminating  the  Palace  of 
Fine  Arts  at  the  World's  Fair.  Instead  of  using  the 
incandescent  lamp  the  Nernst  lamp  is  employed.  In 
the  application  of  electric  lights  for  the  illumination 
of  art  exhibits  many  things  have  to  be  considered. 
The  correct  determination  of  color  values,  daylight 
quality,  steadiness,  downward  distribution  of  light 
and  uniformity  arc  all  important.  A  reflector  is 
used  with  the  lamp,  which  throws  the  rays  downward. 

On  account  of  the  large  number  of  exhibits  arriving 
last  week  and  held  on  side  tracks  on  the  Exposition 
grounds,  it  was  impossible  to  run  the  intramural 
cars  on  time,  and  the  service  was  therefore  aban- 
doned for  a  week  or  10  days.  The  conductors  and 
motormen  were  transferred  to  duty  on  the  staff  of 
the  Jefferson  Guards  and  were  stationed  on  Th.e 
Pike.  Thirty  of  the  55  cars  ordered  have  arrived 
and  are  in  shape  to  be  put  into  service  as  soon  as 
ihe  track  is  clear  of  exhibit  cars.  While  the  e.xact 
schedule  has  not  been  made  up.  Superintendent 
Murphy  says  it  will  not  be  less  than  a  five-minute 
?ervice. 

The  Ewing-Merkle  Electric  Company  has  recently 
sent  the  trade  a  practical  pocket  guide  to  the  St. 
Louis  Universal  Exposition.  It  consists  of  a  map, 
12  by  eight  inches,  of  the  ground  plan  of  the  fair, 
giving  the  location  of  each  building,  includiu.g  the 
Pike;  also  giving  hotels  and  their  location  with  the 
capacity  of  each :  first-class  boarding  houses  with 
their  locations,  etc. :  restaurants  with  location,  and 
all  the  attractive  features  within  the  .great  buildings, 
in  the  grounds  and  "down  the  Pike."  One  of  these 
valuable  little  booklets  will  be  mailed  free  of  charge 
for  the  asking,  or  will  be  presented  to  anyone  call- 
ing at  the  company's  store,  1106  Pine  Street,  St. 
Louis. 

The  exhibit  of  the  Mica  Insulator  Company  of 
New  York  is  an  interesting  object  lesson,  showing 
to  W'hat  utility  and  extent  mica  can  be  put  in  the 
field  of  electrical  insulation.  It  is  to  be  seen  in  con- 
nection with  the  exhibit  of  the  state  of  North  Caro- 
lina in  the  Mines  and  Metallurgy  Building.  Mican- 
ite  in  all  kinds  of  shapes  and  forms  is  shown.  There 


are  flat  sheets  of  various  thicknesses,  generator  and 
motor-commutator  segments  and  rings  of  many  of 
the  standard  ty^pes.  Micanite  tubes  from  one-eighth 
of  an  inch  in  diameter  to  the  large  tubes  entering 
into  the  construction  of  induction  coils  for  X-ray 
purposes  are  in  the  exhibit,  each  article  exemplifying 
that  electrical  insulations  to  meet  up-to-date  require- 
ments must  be  of  a  permanent  and  indestructible 
nature. 

The  hours  for  the  illumination  of  the  World's 
Fair  have  been  set  by  the  executive  committee  for 
from  7:30  to  9:30  p.  m.  On  account  of  the  small 
number  of  visitors  to  the  fair  during  the  month  of 
May  it  has  also  been  decided  to  curtail  the  hours 
previously  prescribed  when  the  water  will  pour  over 
the  cascades.  These  are  to  be  limited  to  the  follow- 
ing schedule:  11  a.  m.  to  12  m.,  2  to  3  p.  m.,  5  to  6 
p.  m.,  and  S  to  9  p.  m.  This  will  give  an  oppor- 
tunity to  make  any  small  alterations  and  repairs 
which  may  be  found  necessary  to  perfect  the  small 
Working  details.  A  solution  of  sulphate  of  iron  will 
be  used  in  the  pumps,  precipitating  all  earthy  parti- 
cles. The  water  filling  the  basin  will  then  be  pumped 
out  into  the  grand  basin  through  filters  composed  of 
a  combination  of  charcoal  and  sand.  It  is  expected 
that  with  these  arrangements  the  water  will  be  ren- 
dered absolutely^  clear. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia has  at  the  St.  Louis  Exposition  a  particu- 
larly interesting  and  comprehensive  exhibit,  located 
in  Block  20,  Electricity  Building.  A  conspicuous 
feature  is  a  map  about  30  feet  in  height  by  45  feet  in 
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A  New  Testing  Set. 

Machado  &  Roller,  the  selling  agents  of  the  Whit- 
ney Electrical  Instrument  Company,  are  marketing 
a  new  form  of  testing  set,  whicli  is  illustrated  here- 
with. It  is  of  the  decade  pattern,  in  which  the  draw- 
backs incident  to  the  great  number  of  plugs  neces- 
sitated by  the  old  postoffice  form  of  construction 
are  eliminated,  there  being  but  four  plugs  in  the 
rheostat  itself.  Fig.  i  shows  the  complete  set.  It  will 
be  noticed  that  the  use  of  reversing  blocks  in  the 
bridge  arms  has  been  done  away  with  by  adding  an 
extra  coil  to  each  arm.  This  expedient  eliminates 
two  plugs  and  makes  the  operation  of  the  set  much 
more  easy  to  understand.  The  keys  are  of  a  novel 
form  which  can  be  operated  independently  or  like 
the  conventional  combination  key,  whichever  is  de- 
sired. Five  large  dry  cells  are  built  into  the  con- 
taining case  and  a  flexible  cord  with  plug  is  ar- 
ranged, so  that  any  number  of  them  can  be  used  at 
will. 

An  ingenious  modification  of  the  ordinary  con- 
struction of  decade  and  postoffice  sets  is  used  to 
.shift  the  internal  connections  from  those  employed 
in  making  ordinary  resistance  measurements,  and 
the  Murray  test  to  the  connections  for  the  Varley 
test,  so  that  the  two  "X"  posts  common  to  every 
bridge  are  the  ones  to  ndiich  the  outside  line  is 
always  attached,  no  matter  wdiat  test  is  being  made 
thereon.  A  pair  of  binding  posts  to  which  an  ex- 
ternal galvanometer  of  the  reflecting  form  may  be 
attached  for  high-sensibility  work  is  also  provided 
and  by  shifting  one  plug,  either  this  external  gal- 
vanometer or  the  one  that  is  buih  into  the  set  is 
brought  into  play.  -Another  pair  of  posts  allows  of 
the  use  of  an  external  source  of  electromotive  force 
where  this  is  desired. 

Instead  of  following  the  conventional  procedure 
of  marking  the  ratio  arm  blocks  "A"  and  "B,"  they 
are  stamped  "divide  by"  and  "multiply  bv."  re- 
spectively, the  connections  being  such  that,  when  a 
plug  is  inserted  in  the  gap  between  the  "divide-bv" 


A    NEW   TESTING   SET, 

length  which,  by  an  ingenious  arrangement,  shows, 
the  distribution  of  Chloride  accumulator  installations 
throughout  the  United  States.  Illuminated  glass 
jewels  designate  the  locations  and  characters  of  the 
installations  whether  for  railway,  central-station,  iso- 
lated-lighting and  power  ser\'ice,  yacht  plants,  tele- 
phone installations,  etc.  There  is  set  up  in  a  model 
battery  house  a  complete  operating  installation  of 
Chloride  accumulators  for  railway  service.  Speci- 
mens ranging  in  size  from  a  61-H  type  of  cell  to  the 
smallest  laboratory  cells  are  also  shown,  together 
with  a  complete  exhibit  of  the  Exide  battery  used 
for  electric  automobile  work.  In  another  section  of 
the  exhibit  there  are  five  types  of  switchboards,  to- 
gether with  end-cell  switches,  storage-battery  re- 
cording instruments,  etc. 


Fie.  2.    Diacram  of  Connections, 


The  Standard  Underground  Cable  Company  of 
Pittsburg  and  the  McRoy  Clay  Works  have  a  joint 
exhibit  in  Section  3,  immediately  adjoining  the  north- 
west entrance  of  the  Electricity  Building.  The  exhibit 
shows  a  cross-section  of  an  actual  conduit,  consisting 
of  72  ducts,  with  a  manhole  at  either  end,  one  man- 
hole being  complete  with  a  cover,  the  other  being 
open.  A  trench  seven  feet  deep  and  five  feet  wide 
extends  the  entire  length  of  this  conduit,  enabling 
close  inspection  of  the  method  of  laying  conduits, 
including  the  wrapping,  concrete  base  and  top,  and 
the  general  construction  of  the  manholes,  showing 
hangers,  pipes  to  poles,  etc.  At  one  end  in  the 
manhole  is  shown  a  capstan  rigged  up  for  drawing 
in  cables  and  connected  to  a  cable,  which  is  mounted 
on  a  reel  at  the  other  manhole,  the  cable  being 
drawn  through  the  ducts  and  part  of  the  ducts  being 
split  so  as  to  show  the  method  of  fastening  cables  to 
ropes,  etc.  From  the  manholes  cables  go  to  distrib- 
uting poles,  showing  the  method  of  distribution  to 
aerial  cables  for  telephone,  electric-light  and  street- 
railway  work  with  various  terminals  used  to  protect 
the  ends  of  the  cable  in  such  work.  Samples  are 
shown  in  handsome  cases  of  all  the  various  cables 
and  appliances.  An  examination  of  this  system 
will  show,  in  very  complete  detail,  the  method  of 
installing  conduits  and  drawing  cables  into  com- 
pleted conduits.  The  McRoy  Clay  Works  shows 
piles  of  clay  as  it  is  dug  from  the  ground  and  the 
various  processes  througli  which  the  material'  goes 
to  produce  the  finished  duct. 


block  and  any  one  of  the  four  circular  blocks  op- 
posite thereto,  the  readings  as  indicated  by  the  po- 
sition of  the  plugs  in  the  rheostat  are  to  be  divided 
by  the  number  stamped  on  the  circular  block  to 
get  the  correct  reading.  Similarly,  the  resistance 
plugged  in  in  the  rheostat  is  to  be  'multiplied  by  the 
number  indicated  by  the  position  of  the  plug  in  the 
"nniltiply-by"  ratio  arm  block.  The  plug  blocks  for 
changing  over  the  loop  and  .galvanometer  connec- 
tions are  marked  with  similar  clearness,  so  that  prac- 
tically anyone  can  use  the  bridge  without  chance 
of  confusion.  The  actual  diagram  of  connections  is 
shown  in  Fig.  2. 

.\n  accuracy  of  adjustment  of  a  tenth  of  one  per 
cent,  throughout  is  claimed,  and  it  is  also  stated 
that  the  galvanometer  is  sufficiently  sensitive  to  give 
a  rnarked  deflection  with  a  tenth  of  one  per  cent, 
resistance  variation  when  working  with  full  battery 
power  on  a  resistance  of  moderate  value.  The  gal- 
vanometer is  not  affected  by  external  fields,  and  can 
be  used  with  the  set  in  any  position.  It  is  thought 
that  a  moderate-priced  set  having  the  above  char- 
acteristics will  meet  with  considerable  favor  from 
a   large   class   of   users. 


The  City  Council  of  Raymond,  111.,  contemplates 
leasing  the  local  electric-light  plant  and  operating 
it  as  a  municipal  plant. 


Public  Works  in  Persia. 

Writing  from  Teheran,  Persia.  'Vice-consul  Gen- 
eral John  Tyler  states  that  for  some  years  past  in 
Persia  works  of  considerable  extent  and  importance, 
whether  of  a  public  or  semi-public  nature,  have  gen- 
erally been  undertaken  and  carried  out  by  foreigners 
on  concessions  granted  for  a  number  of  years  by  the 
government.  The  telegraph  administration  has  been 
in  the  hands  of  and  farmed  by  one  Persian  family 
almost  ever  since  it  was  established,  and  hitherto 
the  supplies  have  been  procured  from  Germany  and 
England.  The  telephones  have  been  erected  and  the 
railways  and  tramways  constructed  by  a  Belgian 
company,  and  the  materials  obtained  from  Belgium 
and  Russia.  Roads  where  engineering  skill  and 
large  expenditure  of  money  have  been  required  have 
been  built  by  English  and  Russian  companies,  and 
such  materials  as  could  not  be  found  locally  have 
been  imported  from  England  and  Russia.  Mr.  Tyler 
states,  however,  that  the  minister  for  foreign  affairs 
has  given  assurances  of  his  full  sympathies  and 
active  interest  in  any  species  of  public  works  which 
American  merchants  or  capitalists  might  bid  for  or 
undertake  in  Persia. 


May  14,   1904 

Annual  Reports  of  the   Chicago  Edison 

Company  and  the  Commonwealth 

Electric  Company. 

The  annual  reports  of  the  directors  of  the  Chicago 
Edison  Company  and  the  Commonwealth  Electric 
Company  for  the  j'-ear  ended  March  31.  1904,  to  the 
stockholders  have  been  published,  and  from  the  fig- 
ures it  will  be  seen  that  the  business  of  both  compa- 
nies continues  to  show  satisfactory  gains. 

The  report  of  the  Edison  company  shows  that  at 
the  end  of  the  year  the  total  connected  business 
(equivalent  to  i6-candlepower  lamps)  was  1,307,631, 
against  1,138,866  the  previous  year.  The  gross  earn- 
ings of  the  company,  including  merchandise  sales, 
were  $3,837,659.79,  and  the  expenses,  including  cost 
of  merchandise  sales,  were  $2,515,040.69,  leaving  a 
net  income  for  the  year  of  $1,322,619.10.  Charged 
against  income  were  interest  on  bonds  and  debentures 
amounting  to  $307,088.32  and  dividends  of  $720,526, 
leaving  a  balance  at  the  end  of  the  year  of  $295,- 
004.78.  The  balance  sheet  as  of  March  31,  1904,  is 
as  follows : 

Resources. 

Plants,  real  estate,  and  franchises $16,940,220.22 

Work  in  progress   and  material    (less  collections  on 

account} 336,498.13 

Accounts  and  notes  receivable 656,998.67 

Cash 262,933.26 

518,186,650.28 

Liabilities. 

Full-paid  capital  stock  issued S  9,865,700.00 

Fractional  scrip ■■ . .  180.00 

Six  per  cent-  debentures 1,483,000.00 

Five  per  cent,  first-mortgage  gold  bonds 5,000,000.00 

Accounts  payable 250.130.03 

Depreciation  reserve 690,000.00 

Insurance  account 76,000.00 

Undivided  profits 797,088.82 

Sundry  open  accounts 24,551-43 

518,186,650.28 

The  Commonwealth  company  at  the  end  of  the 
year  had  a  connected  business  (equivalent  to  16- 
candlepower  lamps)  of  604,194,  against  447.507  the 
year  before.  Against  gross  earnings  of  $i,350-999-59 
(including  merchandise  sales)  were  expenses 
amounting  to  $834,734.97,  leaving  a  profit  of  $516,- 
264.62.  Deductino-  $275,737.39.  representing  charges 
against  income,  there  was  a  balance  at  the  end  of 
the  year  of  $240,527.23.  The  condensed  balance  sheet 
as  of  March  31,  1904,  follows: 
Resources. 

Plants,  real  estate  and  franchises 813, 026,435-32 

Work  in  progress  and   material    (less  collections  on 

account) 138,115.21 

Accounts  receivable ; i35.537-o8 

Cash 135.739.61 

Open  accounts 14,131.20 

S13.449.958.42 

Liabilities. 

Capital  stock '. S  6.250,000.00 

Five  per  cent,  first-mortgage  gold  bonds 5,500,000.00 

Five  per  cent  debentures 500,000.00 

Real  estate  mortgages 180,000.00 

Accounts  payable 325.553- 16 

Depreciation  reserve 93,500.00 

Municipal  compensation  reserve 32,033.25 

Undivided  profits 568,872.01 . 

513,449,958.42 

The  new  central-station  plant  erected  on  the  Chi- 
cago River  at  Fisk  and  Twenty-second  Streets  by  the 
Commonwealth  company  is  now  in  operation  and  is 
supplying  the  greater  portion  of  the  company's  serv- 
ice. The  erection  of  this  plant  largely  augments  the 
company's  facilities  and  will,  it  is  believed,  result  in 
increasing  its  business.  The  directors  believed  it 
advisable  to  purchase  additional  real  estate  adjoin- 
ing that  already  acquired  at  Fisk  and  Twenty-second 
Streets,  and  also  some  on  the  opposite  side  of  the 
Chicago  River,  and  have  accordingly  made  such  ac- 
quisitions, the  .total  real-estate  holdings  of  the  com- 
pany at  this  point  being  now  about  23  acres.  The 
company  has  three  generating  stations  and  four  sub- 
stations, while  the  Edison  company  has  four  gener- 
ating stations  and  15  sub-stations. 


Appropriations  for  Electrical  Work. 

The  various  appropriation  bills  enacted  during  the 
closing  days  of  the  Inst  session  of  Congress  contain 
the  following  items  for  electrical  work:  Army  ap- 
propriation bill,  for  purchase  of  material  and  special 
apparatus  for  experimental  purposes,  etc.,  at  Fort 
Totten,  $6,oco;  sundry  civil  appropriation  bill,  for 
expense  of  lighting,  and  for  electrical,  telegraphic  and 
telephonic  service,  etc.,  in  Washington,  D.  C,  $196,- 
500;  naval  appropriation  bill,  extensions  to  electric 
power  and  light  plants,  telephone  and  conduit  sys- 
tems, and  purchase  of  cranes,  elevators,  etc.,  for 
navy  yards,  $546,500. 

The  secretary  of  the  navy  is  authorized,  in  his 
discretion,  to  consolidate  the  several  power  plants 
in  any  or  all  of  the  several  na\'y  yards  and  stations 
at  each  navy  yard  and  station  under  the  Bureau  of 
Yards  and  Docks  for  the  generation  and  distribution 
of  light,  heat  and  power  for  all  purposes  of  the  navy. 
To  the  above  end  all  such  plants  may  be  transferred 
from  other  bureaus  to  the  Bureau  of  Yards  and 
Docks,  and  all  appropriations  heretofore  made  for 
power  houses  and  power  plants  for  bureaus  other 
than  Yards  and  Docks,  are  reappropriated  and  made 
available  under  the  Bureau  of  Yards  and  Docks  for 
the  consolidation  provided  for ;  and  to  further  carry 
out  the  purposes  of  this  provision  there  is  appropri- 
ated the  sum  of  $300,000. 
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Chicago  Street-railway  Situation. 

It  is  understood  that  arrangements  are  now  com- 
pleted for  meetings  of  representatives  of  the  Chicago 
traction  companies  with  the  new  local  transporta- 
tion committee  of  the  City  Council  to  take  up  the 
preliminary  discussion  of  franchise  negotiations. 
These  meetings,  it  is  assured,  will  be  held  with  a  view 
to  settling  the  entire  transportation  controversy. 

Decision  as  to  the  validity  of  the  99-year  act  has 
finally  been  left  in  the  hands  of  Judge  Grosscup 
by  the  filing  of  the  Union  Traction  Company's  last 
brief  on  the  subject.  The  document  replies  to  the 
supplemental  brief  presented  by  Corporation  Counsel 
Tolman.  Attorney  Gurley  also  filed  an  answer  in 
the  state  court  to  the  minority  stockholders'  suit 
against  the  Union  Traction  and  its  underlying  com- 
panies in  behalf  of  Jacob  Miller  of  Germany.     , 

At  the  last  meeting  of  the  City  Council  an  order 
was  introduced  requiring  the  traction  companies 
to  secure  a  license  for  every  car  operated,  the  fee  to 
be  $50  a  year.  The  order  also  asks  that  the  trans- 
portation committee  cease  all  negotiations  with  the 
street-car  companies.  Another  order  was  introduced 
requiring  the  corporation  counsel  to  draw  up 
an  ordinance  condemning  the  street-car  lines  oper- 
ating on  Clark  Street  and  Wentworth  Avenue  on 
the  South  Side  and  directing  the  city  engineer  to 
report  an  estimate  for  the  construction  of  a  double 
track  along  Adams  Street  from  Clark  to  Desplaines 
Street  and  along  the  West  Side.  The  fate  of  these 
orders  will  be  decided  at  the  next  meeting. 

The  tunnel-lowering  problem  is  receiving  the  at- 
tention of  the  traction  companies  and  the  local  trans- 
portation committee  of  the  council.  The  employment 
of  an  expert  engineer  to  aid  the  city  engineering 
corps  in  the  solution  of  the  problem  has  been  de- 
cided upon  by  the  committee.  Samuel  G.  Artingstall, 
former  city  engineer  and  now  employed  by  the 
Union  Traction  Company,  has  been  at  work  for  some 
months  preparing  plans  for  tunnel  lowering.  He 
was  promised  an  opportunity  to  present  his  plans  to 
the  committee. 


A  New  Primary  Battery. 

At  a  meeting  of  the  Faraday  Society  held  in  Lon- 
don on  April  13th  E.  G.  P.  Bousfield  contributed  a 
paper  on  "Experiments  with  a  New  Primary  Cell." 
The  cell  consists  of  an  inner-porous  pot  containing 
nitric  acid  and  a  carbon  pole  and  an  outer  vessel 
containing  sodium  hydrate  solution  and  a  metal 
pole,  preferably  zinc.  With  a  solution  of  from  12 
per  cent,  to  15  per  cent,  using  solutions  of  maxi- 
mum conductivity  with  zinc  and  carbon  poles  on 
open  circuit,  an  electromotive  force  of  2.6  volts  may 
be  obtained.  Not  only  does  the  cell  possess  this 
comparatively  high  electromotive  force,  but  it  may 
be  short-circuited  far  longer  than  most  cells  before 
it  runs  down.  A  cell  short-circuited  through  a  total 
resistance  of  0.61  ohm.  gave  a  current  of  4.18  am- 
peres, which  fell  to  2.61  in  an  hour,  2.38  in  2^/4 
hours,  and  1.75  in  six  hours.  A  smaller  cell  gave  a 
fairly  constant  current  of  about  0.8  ampere  for  20  or 
25  hours.    Discharge  curves  are  given  in  the  paper. 

Acids  other  than  nitrate  were  experimented  with. 
Some  of  them  gave  higher  electromotive  forces  than 
nitric  acid,  but  no  other  acid  possessed  the  same 
"lasting  powers."  The  effect  of  using  various 
metals  instead  of  zinc  was  also  tried;  some  of  these 
gave  higher  electromotive  forces  than  the  zinc,  but 
the  high  readings  were  quite  transitory.  Using  two 
carbon  poles,  the  electromotive  force  was  about  1.35 
volts.  The  cell  is  then  similar  to  BecquereVs  plati- 
num cell,  in  which  the  plates  are  immersed  in  acid 
and  caustic  potash  respectively. 

W.  R.  Cooper  referred  to  the  disadvantages  of 
both  nitric  acid  and  caustic  soda  as  electrolytes.  The 
high  electromotive  force  of  the  cell  was  only  appar- 
ent because  it  rapidly  fell  to  a  working  value  of  i.S 
or  1.9.  He  would  like  to  have  seen  comparative 
tests  made,  say  with  a  bichromate  cell. 

J.  Swinburne  mentioned  a  suggestion  made  by 
Dr.  Swan,  that  the  cell  would  be  improved  if  it 
were  converted  into  a  three-fluid  cell  with  a  neutral 
electrolyte    (e.  g.,  NaNOa)    in  the  mid   compartment. 


Chicago  Transmission  Convention, 

The  exact  date  of  the  Institute  convention  on 
electrical  transmission,  mention  of  which  was  made 
in  the  Western  Electrician  last  week,  can  now  be 
given.  The  meeting  will  be  held  in  Chicago  at  the 
rooms  of  the  Western  Society  of  Engineers  on  June 
2ist  and  22d. 

'Tntroductions  to  discussion"  similar  to  the  "in- 
troductions" presented  at  the  three  meetings  on 
high-pressure  transmission  held  at  New  York, 
March  27,  1903;  Niagara  Falls,  July  i,  1903,  and 
New  York,,  March  25,  1904,  will  be  presented  on 
the  following  subjects: 

"Synchronous  Motors  for  the  Regulation  of 
Power-factor  and  Line  Voltage ;"  "Line  Construc- 
tion with  Steel-supporting  Structures  and  Long 
Spans;"  "The  Use  of  Ground  Shields  in  Trans- 
formers;" "Protection  of  High-pressure  Lines 
Against  Static  Disturbances;"  "Protection  of  Cables 
from  Arcs  Due  to  Failure  of  Adjacent  Cables;" 
"Conditions  for  Continuous  Service  Over  Lines 
Operated  in  Parallel." 

The  names  of  the  authors  of  the  "introductions" 
have  not  as  yet  been  announced.  There  will  be  a 
morning  and  an  afternoon  session  each  day,  the  work 
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to  be  divided  as  nearly  as  possible  equally  among 
the  four  sessions.  Out-of-town  members  expecting 
to  attend  this  meeting  should  send  word  to  that 
effect  at  an  early  date  to  James  Lyman,  Monadnock 
Building,  Chicago.  This  request  is  made  for  the 
reason  that  the  Republican  national  convention  will 
be  held  at  Chicago  from  June  i6th  to  20th,  and  it  is 
therefore^  advisable  tbat  hotel  accommodations  be 
engaged_  in  advance.  When  communicating  with  Mr. 
Lyman  it  should  be  stated  what  kind  of  accommoda- 
tion is  wanted — location,  rates,  proposed  length  of 
stay,    etc. 


Heating  from  Central  Stations. 

[From  the  Question  Bo.>:  of  the  Iowa  Electrical  Association.] 

Question. 

Can  any  member  of  the  association,  operating  a 
heating  plant,  give  any  detailed  information  as  to 
the  number  of  pounds  of  steam  used  per  season  to 
heat  i,oco  cubic  feet  of  3pace  in  buildings  where 
consumers  are  charged  by  the  meter  system  of 
charging  in  comparison  to  consumers  heated  on  the 
contract  system? 

Answers. 

Brice  Gas  and  Electrical  Company,  Mason  City, 
Iowa:  We  are  using  the  hot-water  heating  system 
and  have  adopted  the  following  method  of  charging 
which  we  have  found  to  be  the  most  equitable  in 
every  case :'  We  figure  up  the  amount  of  radiation 
required  according  to  the  glass  surface,  wall  sur- 
face and  cubical  contents  and  make  a  rate  per  sea- 
son based  upon  the  amount  of  radiation  required. 
We  insist  upon  this  amount  being  paid,  making  no 
reductions  for  a  portion  of  the  season.  If  a  con- 
sumer installs  less  radiation  than  the  amount  re- 
quired, he  is  compelled  to  pay  for  the  full  amount, 
which  nearly  always  insures  his  installing  the 
amount  specified.  If  this  amount  should  be  found 
to  be  insufficient,  we  make  no  extra  charge  for  ad- 
ditional radiation  installed,  provided  the  normal  tem- 
perature of  the  room  does  not  exceed  70  degrees. 
We  have  never  found  it  necessary  to  add  radiation 
when  the  full  amount   specified  was  installed. 

H.  C.  Eddy,  American  District  Steam  Company, 
Chicago,  111.:  This  is  a  very  modest  little  question 
and  to  answer  it  in  detail  would  require  an  ex- 
tended amount  of  data  which  I  doubt  if  anyone  has, 
I  know  that  we  have  not,  but  perhaps  I  can  give  some 
information  which  will  be  of  value  to  the  association. 

First — In  a  city  in  Central  Illinois  the  heating 
business  is  for  public  buildings  exclusively,  all  on 
a  meter  basis  of  charge.  The  highest  rate  of  con- 
densation per  1,000  cubic  feet  of  space  per  season 
last  year  was  10,779  pounds.  The  lowest  was  1,650 
pounds,  and  the  average  of  all  the  customers  served 
5,328  pounds. 

Second — A  city  in  Nebraska  heating  public  and 
business  buildings  gives  the  following  figures: 
Highest  rate,  7,475  pounds;  lowest,  1,302;  average 
of  all  customers  served,  4,522  pounds. 

Third — A  city  in  Kansas  finds  the  highest  rate 
13.709  pounds;  lowest  rate,  1,278  pounds;  average 
of  all  customers  served,  4,693  pounds. 

Fourth — A  city  in  Colorado:  Highest  rate,  24,666 
pounds;  lowest  rate,  i,6ll  pounds;  average  of  all 
customers  served,  8,653. 

Fifth — In  a  city  in  Missouri  the  heating  is  for 
residences,  churches,  public  library,  factories,  stores 
and  business  buildings,  etc.  The  following  results 
are  for  the  meter  basis  of  charging: 

Pounds. 
Residence,     average    cond.     per     1,000     cubic    feet     per 

season    9.40o 

Public   library,    average  cond.  per    1,000   cubic    feet  per 

season    5.800 

Theaters,  average  cond.  per  1,000  cubic  feet  per  season  2,900 
Hotels,  average  cond.  per  1,000  cubic  feet  per  season..  5,410 
Churches,  average  cond.  per  1,000  cubic  feet  per  season  2,840 
Stores  and  office  buildings,  average  cond.  per  1,000  cubic 

feet  per  season    7.030 

Average  of    all    meter    customers 5.503 

Average  of  flat  rate  customers  of  the  same  general  class 

of  occupancy    i9."2o 

Sixth. — In  a  city  in  Pennsylvania  for  the  first 
four  months  of  this  year  one  customer  on  a  flat  rate 
used  7,Soo  pounds  of  water  per  1,000  cubic  feet  space. 
Another  customer  under  the  same  conditions  used 
7,250  pounds,  and  a  third  customer  under  the  same 
conditions,  but  for  three  months  instead  of  four, 
used  4,250  pounds.  In  the  first  instance,  if  the  con- 
densation used  by  this  customer  had  been  paid 
for  on  a  basis  of  meter  registration  at  the  regular 
prevailing  rates  the  cost  for  the  four  months  would 
have  been  $1,065.42.  The  flat  rate  for  the  entire 
season  was  $r,2CO.  In  the  second  instance,  if  the 
condensation  had  been  paid  for  at  the  regular  pre- 
vailing rate,  the  cost  would  have  been  $848.16.  The 
flat  rate  for  the  entire  season  was  $720.00.  In  the 
third  instance,  the  three  months  on  a  meter  basis 
would  have  cost  $305.22,  while  the  flat  rate  for  the 
entire  season  was  $300.  In  another  case  which  came 
under  the  writer's  observation  where  the  meter  cus- 
tomers and  flat-rate  customers  represent  practicaily 
an  equal  amount  of  space  in  each  case,  it  was  deter- 
mined that  for  the  meter  customers  it  required  at 
the  plant  712  pounds  of  coal  per  1,000  cubic  feet 
space  heated  per  season,  and  for  the  contract  cus- 
tomers it  required  at  the  plant  3.2S0  pounds  of  coal 
per  1,000  cubic  feet  space  heated  per  season. 

J  G  Bovd.  Sioux  City.  Iowa:  Plants  making  only 
night  runs' would  better  "keep  off  the  grass."  The>^ 
have,  ordinarily,  sufficient  grief  without  a  heatmg 
adjunct. 
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Independents  Gain  Another  Point  in 
Cincinnati. 

Judge  Nippert  has  refused  to  dismiss  the  applica- 
tion of  the  Queen  City  Telephone  Company  of  Cin- 
cinnati for  a  franchise  on  a  motion  made  by  the  city 
solicitor  and  attorneys  for  the  Bell  telephone  in- 
terests. This  motion  was  made  on  the  ground  that 
the  Queen  City  was  not  acting  in  good  faith ;  that 
the  corporation  is  not  bona  fide,  because  the  money 
for  the  stock  is  not  actually  in  the  treasury,  and 
that  there  is  no  testimony  as  to  what  would  be  a 
proper  use  of  the  streets.  George  W.  Beers,  treasurer 
of  the  Queen  City  company,  said  the  subscriptions  to 
the  stock  were  subject  to  his  draft  whenever  he 
needed  the  money.  He  stated  that  $100,000  could 
be  secured  on  notice,  $100,000  more  within  a  week 
and  $150,000  within  30  days.  The  money,  he  said. 
is  ready  as  soon  as  needed. 

The  charges  to  be  made  for  service  are  $72  a 
year  for  business  telephones  and  $36  for  residences. 
About  2,000  subscribers  have  been  promised,  of  which 
half  are  business  men.  Judge  Nippert  has  had 
Maxime  Reber  and  other  expert  telephone  men  before 
him,  with  a  view  to  satisfying  himself  of  the  possi- 
bility of  using  the  streets  for  telephone  purposes. 
Mr.  Reber  said  that  it  was  hardly  possible  that  the 
streets  were  so  full  of  pipes  and  wires  that  telephone 
conduits  could  not  be  built.  Such  conditions  are 
not    found    in   other    cities. 

Reports  are  in  circulation  that  the  other  three 
Independent  companies  seeking  franchises  in  Cin- 
cinnati are  negotiating  with  a  view  to  consolidating 
their  interests.  It  is  hardly  probable  that  all  four 
Independent  companies  will  be  able  to  operate  in  the 
city,  in  addition  to  the  Bell,  and  they  wish  to  take 
a  step  that  will  make  their  position  more  secure. 
The  Fitzsimmons  company  is  largely  owned  by  Philip 
Fitzsimmons,  who  has  a  large  amount  of  wire  strung 
in  various  places.  The  Interstate  is  composed  of 
well-known  business  men  of  the  city,  such  as  Eu- 
gene Zimmerman,  Theodore  Horstman,  Sol.  P.  Kin- 
eon  and  others. 


Cumberland  Ouster   Proceedings  Said 
to  be  Unimportant. 

In  a  statement  concerning  Chancellor  Allison's  de- 
cision in  the  ouster  proceedings  against  the  Cumber- 
land Telephone  and  Telegraph  Company  in  the  state 
of  Tennessee,  President  James  E.  Caldwell  says : 
"The  reports  sent  out  concerning  the  decision  in  the 
Cumberland  Telephone  and  Telegraph  Company  case 
are  unwarranted.  Our  attorneys  have  appealed  the 
case  to  the  Supreme  Court,  where  it  will  be  tried  de- 
novo.  The  appeal  vacates  the  decree,  and  there  is  now 
no  decree  of  any  kind  against  the  company.  It  will 
be  borne  in  mind  that  this  is  a  fight  between  rivals 
and  is  not  a  suit  involving  money  claims.  The  com- 
pany never  was  more  prosperous  or  better  estab- 
lished than  at  present.  It  regards  the  occurrence  as 
unimportant." 


Use  of  the  Telephone  in  Germany. 

The  total  cost  of  the  German  federal  telephone . 
system,  operated  in  connection  with  the  German 
federal  telegraph  system,  is  $60,000,000  up  to  date. 
The  kingdoms  of  Bavaria  and  Wurtemberg  are  not 
included,  these  having  their  own  independent  tele- 
phone systems.  The  longest  telephone  connection 
that  can  be  made  in  Germany  is  the  one  between  Ber- 
lin and  Paris,  742  miles.  Next  is  Berlin  and  Buda- 
pest, 612  miles;  Berlin  and  Memel,  593  miles;  Berlin 
and  Basel,  577  miles.  There  are  11  other  connec- 
tions  of   over  300  miles   each. 

The  line  between  Berlin  and  Frankfort  is  the  most 
used.  485  communications  being  the  daily  average. 
In  spite  of  the  high  fee  not  less  than  65  communica- 
tions daily  take  place  between  Berlin  and  Paris. 


EXTENSIONS   AND   IMPROVEMENTS. 

Aerial  cable  to  the  amount  of  $25,000  has  been 
ordered  by  the  Rocky  Mountain  Bell  Telephone  Com- 
pany for  the  repair  and  improvement  of  its  system 
in  Salt  Lake,  which  sustained  severe  damage  during 
a  recent  snowstorm. 

The  Utah  Independent  Telephone  Company  is  now 
installed  in  its  handsome  new  building  in  Salt  Lake, 
and  its  system  will  be  ready  for  operation  within  the 
next  few  weeks.  The  work  of  connecting  the  6,000- 
Independent  cabled  wires  with  the  switchboards  in 
the  operating  room  is  now  in  progress.  This  does 
not  represent  the  capacity  of  the  plant,  but  equip- 
ment for  its  enlargement  will  not  be  ordered  until 
some  time  after  it  has  been  in  operation.  The  plant 
is   a  thoroughly  modern   one  in  every  respect. 

The  City  Council  of  El  Paso,  Texas,  has  granted 
a  telephone  franchise  to  R.  V.  Bowden  for  the  South- 
ern Independent  Telephone  Company.  The  scale  of 
rates  contained  in  the  ordinance  provides  that  the 
minimum  charge  shall  be  $3  a  month  for  business 
telephones  and  $2.17  a  month  for  residences.  This 
rate  is  to  be  charged  \vhen  the  company  has  from 
1,000  to  1,500  telephones  in  use.  The  maximum  rate 
shall  be  $4.70  for  business  telephones  and  $3  for 
residences,  to  be  charged  when  the  number  of  tele- 
phones in  use  is  between  4,000  and  4,500.  The  con- 
tract for  the  construction  of  the  new  telephone-ex- 
change building  for  the  Southwestern  Telegraph  and 
Telephone  Company  in  El  Paso,  Texas,  has  been 
let  for  $11,000. 


Indiana  Telephone  Items. 

The  Stendal  Home  Telephone  Company  has  been 
incorporated  to  establish  a  telephone  system  in  the 
town  of  Stendal  and  throughout  Pike  and  Warrick 
counties.  The  company's  capital  stock  is  $10,000. 
John  W.  Stillwell  is  among  the  incorporators. 

The  New  Home  Telephone  Company  of  Bloom- 
field  has  authorized  the  issuance  of  preferred  stock 
to  the  amount  of  $100,000,  for  the  purpose  of  secur- 
ing funds  to  extend  the  lines  and  improve  the  plant. 

The  Evansville  Board  of  Public  Works  has  granted 
a  30-year  franchise  to  the  Citizens'  Telephone  Com- 
pany recently  incorporated.  The  rental  for  the  tele- 
phones shall  not  be  more  than  $4  a  month  on  full 
copper  metallic  circuit  for  business  houses,  and  $2 
a  month  for  residences  on  full  copper  metallic  cir- 
cuit. All  telephones  used  by  the  company  are  to  be 
long-distance  instruments.  The  city  reserves  the 
right  to  purchase  the  entire  system  at  an  appraised 
value  upon  written  notice  of  six  months  previous 
to  the  tenth,  twentieth  or  thirtieth  year  of  the  com- 
pany's operation.  It  is  provided  that  the  work  of 
constructing  a  plant  shall  be  commenced  within  60 
days  after  the  approval  of  the  franchise  by  the 
council.     A  bond  of  $10,000  is  required. 

The  Evansville  Home  Telephone  Company,  or- 
ganized during  the  last  week  is  seeking  a  fran- 
chise from  the  Board  of  Public  Works.  J.  O.  Baker, 
a  wealthy  banker,  and  other  influential  business  men 
are  backing  the  Home  Telephone  Company.  The 
rates  asked  are  $3.50  for  business,  $2  for  residence 
and  $1  for  party-line  service. 

A  new  copyright  toll  system  was  Installed  by  the 
Central  Union  Telephone  Company  in  Logansport 
during  th^  last  week.  The  entire  general  district,  in- 
cluding Indiana,  Ohio  and  Illinois,  has  been  fitted  up 
with  the  new  system  under  which  the  company  is 
operating  now.  Service  Manager  Houghton,  who 
has  charge  of  the  service  in  these  three  states,  con- 
ducted a  school  at  the  Barnett  Hotel  during  the  last 
week.  A  number  of  local  managers  from  cities  in 
the  first  district  were  present. 

.A  new  telephone  plant  has  been  installed  at  Fort- 
ville.  The  company  starts  with  180  telephones  In 
town  and  with  direct  communication  with  nearly 
300  farmers'  telephones.  Owing  to  inability  to  make 
satisfactory  arrangement  with  the  Greenfield  Inde- 
pendent company,  it  will  give  its  long-distance  busi- 
ness to  the  Central  Union. 

The  Home  Telephone  Company  of  Ft.  Wayne  has 
connected  Its  new  exchange  at  Wallen  with  the  toll 
lines,  and  for  the  first  time  the  prosperous  little 
village  has  telephone  communication  with  Ft,  Wayne 
and  the  rest  of  the  country. 

The  Central  Union  Telephone  Company  is  in- 
stalling a  fine  multiple  switchboard  In  its  new  ex- 
change In  the  Gillette  Block  in  Elkhart,  which  is 
to  be  equipped  with  1,200  pairs  of  wires  leading  to 
the  underground  conduits. 

The  Home  Telephone  Company  of  Crawfordsville 
is  now  permanently  Installed  In  its  new  quarters.  It 
has  been  thoroughly  overhauled  and  many  needed 
improvements  made,  and  the  service  is  quite  sat- 
isfactory now.  F. 


Ohio  Telephone  Notes. 

The  capital  stock  of  the  Bucyrus  Telephone  Com- 
pany has  been  increased  from  $30,000  to  $65,000,  in 
order  to  make  improvements  and  extensions  that 
have  been  under  contemplation  for  some  time. 

At  the  annual  meeting  of  the  stockholders  of  the 
Mt.  "Vernon  Telephone  Company,  held  a  few  days 
ago.  It  was  decided  to  reincorporate  under  the  laws 
of  Ohio,  the  business  having  been  carried  on  so 
far  under  a  West  Virginia  charter.  The  capital 
stock  w-IU  be  increased  from  $100,000  to  $150,000. 

Several  amendments  to  the  Independent  telephone 
ordinance  at  Norwood,  near  Cincinnati,  were  defeated 
at  a  meeting  of  the  Village  Council  a  few  nights  ago. 
The  Norwood  Citizens'  Telephone  Company  is  seek- 
ing the  right  to  operate  in  the  village. 

Representatives  of  the  Independent  companies  at 
Jefferson,  Madison,  Painesville,  Warren,  Conneaut 
and  Ashtabula  met  at  the  latter  place  a  few  days  ago 
to  discuss  matters  relating  to  the  toll  service.  It 
is  probable  that  an  organization  will  be  formed  to 
promote  mutual  interests,  but  this  was  delayed  be- 
cause plans  had  not  yet  been  completed. 

The  Cincinnati  and  Suburban  Telephone  and  Tele- 
graph Company  has  offered  to  install  and  maintain  a 
modern  police-call  system  in  the  village  of  Norwood, 
and  to  maintain  a  switchboard  in  the  police  and  fire 
building  free  of  cost,  on  condition  that  if  another 
telephone  company  is  granted  a  franchise  or  the  vil- 
lage is  annexed  to  Cincinnati,  the  company  will  be 
under  no   further  obligations   to  the  village. 

An  eastern  syndicate  Is  ;iegotiatIng  for  a  large  black 
of  the  United  States  Telephone  Company  and  has 
asked  that  a  90-day  pool  be  formed  to  hold  the  bonds 
at  85  cents.  It  Is  said  that  75  per  cent,  of  the  bonds 
have  been  signed  upon  this  arrangement,  but  the 
owners  of  the  remainder  will  hold  their  securities 
for  investment.  The  object  of  the  eastern  people 
Is  to  keep  the  bonds  off  the  market  until  it  is  in 
better  condition. 

Through  a  miscalculation,  it  was  announced  last 
week  that  the  operators  of  the  Cuyahoga  Telephone 
Company  would  receive  an  Increase  of  eight  per 
cent.  In  wages.  Instead,  the  Increase  is  25  per  cent. 
This  addition  to  expenses  was  made  in  the  face  of 
trouble  threatened  by  the  city,  which  does  not  seem 


to  be  worrying  the  management  to  any  appreciable 
extent. 

The  Preble  County  Telephone  Company,  formed 
recently  by  the  combination  of  the  West  Alexandria 
Telephone  Company  and  the  Southwestern  Ohio 
Telephone  Company  of  Gratis,  has  completed  Its 
organization  by  the  election  of  the  following  officers : 
President,  J.  S.  Stewart;  vice-president,  J.  J.  Burt- 
ner ;  secretary  and  treasurer,  A.  M.  Fudge.  West 
Alexandria,  DadsvIUe,  Ingomar,  Gratis,  West  Ellcton 
and    Greenwich   will   be   connected. 

A  temporary  Injunction  has  been  secured  by  the 
Central  Union  Telephone  Company  against  the  Peo- 
ple's Telephone  Company  of  Akron,  to  prevent  the 
latter  from  stringing  wires  on  the  east  side  of  Front 
Street  at  Cuyahoga  Falls.  The  Central  Union  as- 
serts that  the  plan  will  injure  Its  lines  and  cause 
danger  and  Inconvenience  to  the  public  by  bringing 
two  currents  of  electricity  so  closely  together.       C. 


Telephone    News  from   the    Northwest. 

The  telephone  operators  at  Yankton,  S.  D..  have 
struck  as  a  result  of  a  cut  in  wages. 

A  new  200-capacity  switchboard  has  been  ordered 
at  Wessington  Springs,  S.  D. 

A  rural  line  will  be  built  from  Redwood  Falls, 
Minn.,  to  New  Avon  Township. 

A  company  has  been  formed  at  Beaver  Creek, 
Minn.,  to  establish  a  local  exchange.  O.  M.  Page 
is   president. 

George  H.  Woodgate  has  bought  the  local  ex- 
change at  Slayton,  Minn.,  of  the  Southwestern  Min- 
nesota  Telephone   Company. 

The  Elgin  (Minn.)  Telephone  Company,  the  Pots- 
dam Telephone  Company  and  the  Greenwood  Prairie 
Telephone  Company  have  consolidated  and  will  in- 
corporate. 

The  Plattsmouth  (Neb.)  Telephone  Company  has 
bought  the  system  and  franchise  of  the  South  Omaha 
Independent  Telephone  Company.  A  new  system 
will   be  put  in  at  South   Omaha, 

The  Northern  Telephone  Company  of  Minot,  N.  D., 
has  purchased  the  property  of  the  telephone,  electric- 
light  and  water-supply  company  of  Bottineau,  N.  D. 
The  former  company  proposes  to  install  a  number 
of  local  exchanges  during  the  season. 

The  council  of  Bismarck,  N.  D.,  recently  voted 
to  discharge  the  city  attorney,  because  he  is  inter- 
ested in  the  Bismarck  Telephone  Company,  a  cor- 
poration holding  a  franchise  from  the  city.  The 
mayor  ruled  that  the  law  did  not  apply  to  a  simple 
stockholder,  but  the  council  proceeded  to  vote  as 
stated. 

The  following-named  telephone  companies  have 
recently  been  Incorporated:  Cedar  Falls  Mutual 
Telephone  Company,  Cedar  Falls,  Iowa,  capital  $25,- 
000;  N.  H.  Harris  is  president  and  F.  O.  Jackson 
secretary.  Conesvllle  Telephone  Company,  Cones- 
ville,  Iowa ;  capital,  $10,000.  Rogers  Telephone  Com- 
pany, West  Union,  Iowa;  capital,  $25,000;  C.  H. 
Talmadge  and  others.  Rothsay  Telephone  Company, 
Rothsaj',  Minn.;  capital,  $10,000;  W.  J.  Breen  and 
others. 

Extensions  or  improvements  are  announced  for 
the  near  future  by  the  following-named  telephone 
companies :  Home  Telephone  Company,  Ashland, 
Wis.;  Harrisburg  (S.  D.)  Telephone  Company;  Star 
Telephone  Company,  exchange  at  Farmington,  Minn.; 
Cokato  (Minn.)  Telephone  Company;  Milton 
{N.  D.)  Telephone  Company;  Rural  Telephone  Com- 
pany, Morgan,  Minn. ;  People's  Telephone  Com- 
pany, Chatfield,  Minn. ;  Mutual  Telephone  Company, 
Des  Moines,  Iowa;  Emmetsburg  (Iowa)  Telephone 
Company ;  Independent  Telephone  Company,  Le 
Mars,  Iowa:  Northwestern  Toll  Line  Company,  to 
extend   to  Hayward,   Drummond  and   Bibon,    Wis. 

R, 


Michigan  Telephone  Matters. 

The  Michigan  State  Telephone  Company  has  given 
a  first  mortgage  in  favor  of  the  Old  Colony  Trust 
Company  to  secure  $10,000,000  of  20-year  five  per 
cent,  gold  bonds,  expiring  in  1924.  This  Is  merely 
carrying  out  the  plan  of  the  reorganization.  The 
new  company  is  capitalized  at  $ro,ooo,ooo  in  stock 
and  $10,000,000  in  bonds,  but  only  about  half  of  the 
stock  and  bonds  are  to  be.  issued  this  year,  the 
amount  of  bonds  to  be  issued  during  1904  being 
$4,466,000. 

There  is  a  telephone  war  on  at  Battle  Creek  be- 
tween the  Bell  Telephone  Company  and  the  Citizens' 
Telephone  Company  (Independent).  The  former 
company  lowered  Its  rates  some  time  ago  and  has 
made  very  extensive  improvements.  It  now  informs 
the  public  of  a  prospective  raise.  The  Citizens'  Tele- 
phone Company  has  leased  two  floors  in  a  new  build- 
itig  and  proposes  to  install  an  entire  new  exchange 
throughout.  W. 


Southeastern  Telephone  Developments 

N.  G.  Williams  has  closed  a  contract  with  the 
Bell  Telephone  Company  to  extend  its  lines  from 
Winston-Salem,  N.  C,  to  different  points  In  For- 
sythe,  Surry  and  Yadkin  Counties.  A  line  has  been 
completed   to  Lewisvllle  and  Williams,   N.    C. 

The  capital  stock  of  the  Sumter  Telephone  Manu- 
facturing Company  will  be  doubled,  all  to  be  issued 
to  stockholders.  New  buildings  have  been  com- 
pleted and  new  machinery  installed  to  the  amount 
of  $50,000,  paid  for  out  of  the  surplus  profits. 
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GENERAL  TELEPHONE  NEWS. 

The  city  of  Laurel,  Miss.,  has  granted  the  Cum- 
berland Telephone  Company  a  25-year  franchise  for 
the  construction  of  a  double  metallic  long-distance 
telephone  system  in  the  city. 

The  City  Council  of  Spokane,  Wash.,  has  granted 
to  the  Interstate  Telephone  Company  a  franchise 
to  operate  in  that  citj'.  This  will  complete  a  circuit 
giving  Spokane  telephonic  connection  with  numerous 
cities   in   the   Panhandle  country. 

The  Ivey  Telephone  and  Telegraph  Company  of 
Marshall,  N.  C,  has  been  chartered  with  an  author- 
ized capital  of  $25,000.  J.  H.  Baird  and  R.  S.  Gibb 
are  interested  in  the  company,  and  it  is  proposed  to 
build  telephone  lines  between  Marshall  and  neigh- 
boring towns. 

President  Sherwin  in  the  annual  report  of  the 
New  England  Telephone  and  Telegraph  Company 
for  the  year  1903  shows  that  the  number  of  stations 
added  to  the  exchange  lists  was  13,238,  making  the 
total  at  the  end  of  the  year  114,102.  Including  the 
subscribers  connected  with  exchanges  of  the  South- 
ern Massachusetts,  Northern,  White  Mountain  and 
Vermont  companies  the  exchange  stations  operated 
under  the  management  of  the  company  in  Maine, 
New  Hampshire  and  Vermont  number  126,138 
against   11,774  a  ye^r  previous. 

President  Loubet  of  France  knows  perfectly  well, 
of  course,  that  he  is  not  a  fat  hippopotamus,  and 
yet  when  he  was  called  one  over  the  telephone  the 
epithet  was  something  of  a  shock  to  the  presidential 
dignity.  According  to  the  story,  Mr.  Loubet  was 
trying  to  telephone  to  some  one,  and  had  vainly 
waited  for  several  minutes  with  the  receiver  at  his 
ear.  When  at  last  an  answer  came  it  was  startling. 
"You  fat  hippopotamus  !"  came  over  the  wire  in  a 
feminine  voice.  The  president  put  down  the  re- 
ceiver, naturally  a  little  shocked.  The  girl  had  ob- 
viously not  been  aware  whom  she  was  answering, 
but  her  language  denoted  small  respect  for  the  public. 
Subsequently  she  was  compelled  to  call  at  the  Elysee 
by  the  minister  of  posts.  The  president  gave  her 
a  paternal  and  kindly  talking  to  and  obtained  from 
her  a  faithful  promise  never  to  do  it  again. 


BOOK  TABLE. 

Twentieth  Century  Hand-book  foe  Engineers  and 
Electricians.  With  Questions  and  Answers.  By 
C.  F.  Swingle,  M.  E.  Chicago:  Frederick  J. 
Drake  &  Co.  1904  Pp.  (4%  by  5%  inches),  207, 
with  no  illustrations.  Price,  $2.50. 
For  the  operating  engineer  in  an  electric  plant,  or 
his  subordinates,  this  is  a  book  which  will  be  four.d 
of  great  value.  Especially  is  this  true  in  the  smaller 
plants,  where  the  man  must  be  at  once  the  electrician 
and  engineman.  The  successful  operating  engineer 
is  the  one  who  combines  sufficient  theoretical  knowl- 
edge with  his  practical  knowledge  to  enable  him 
intelligently  to  make  the  necessary  tests  and  calcu- 
lations upon  his  boilers,  engines  and  electrical  ap- 
paratus to  insure  their  efficient  operation.  Just  this 
kind  of  instruction  is  to  be  found  in  the  hand-book 
under  review,  given  in  a  clear  and  simple  manner 
The  subject  matter  is  treated  in  a  logical  manner, 
beginning  with  the  boiler  and  auxiliary  apparatus, 
then  taking  the  engines,  and  finally  the  electrical  side 
of  the  plant.  All  the  necessary  tests  on  the  various 
apparatus  are  described,  with  carefully^  arranged 
tables  of  valuable  data.  The  volume  is  divided  into 
two  parts — "Steam  Engineering"  and  "Electricity  for 
Engineers."  After  each  chapter  on  steam  engineer- 
ing are  questions  completely  covering  the  ground, 
-  so  that  anyone  studying  the  different  subjects  may 
make  himself  master  of  all  the  matter  contained. 
The  book  is  of  convenient  pocket  size,  bound  in 
leather,  and  as  a  reference  book  is  one  which  the 
practical  man  who  wishes  to  learn  as  much  of  the 
theoretical  as  possible  witliout  mathematical  prepara- 
tion, cannot  well  afford  to  be  without. 

Electricity  and  Matter.  By  J.  J.  Thomson.  New 
York:  Charles  Scribner's  Sons.  1904.  Pp.  (5% 
by  8  inches),  162,  with  18  illustrations. 
"Electricity  and  Matter"  is  compiled  from  the 
first  annual  course  of  lectures  established  at  Yale 
College  as  a  memorial  to  Mrs.  Hepsa  Ely  Silliraan 
and  supported  by  a  fund  left  by  her  to  the  college. 
In  these  lectures  are  discussed  the  bearing  of  the 
recent  advances  made  in  electrical  science  on  the 
present  theories  of  the  constitution  of  matter  and 
the  nature  of  electricity.  After  taking  up  the  repre- 
sentation of  an  electric  field  by  lines  of  force  the 
author  passes  on  to  a  discussion  of  "Electrical  and 
Bound  Mass"  and  the  "Effects  Due  to  the  Accelera- 
tion of  Faraday  Tubes,"  in  which  he  considers  the 
relation  between  momentum  in  an  electric  field  and 
the  Faraday  tubes  of  force,  and  the  behavior  oE 
tubes  of  force  when  their  state  of  mot-ion  is  chang- 
ing. The  last  three  chapters  are  given  up  to  the 
"Atomic  Structure  of  Electricity,"  "The  Constitution 
of  the  Atom"  and  ''Radio-activity  and  Radio-active 
Substances."  and  in  this  part  there  is  much  that  is 
of  interest  to  those  who  are  interested  in  the  recent 
new  discoveries  which  cast  a  shadow  on  the  old  and 
tried  theories  regarding  the  nature  of  matter.  These 
chapters  are  intended  to  furnish  food  for  thoughtful 
study  and  suggestions  for  future  experiment  in  this 
field  of  research,  in  which,  as  yet,  so  little  is  really 
known. 


Electric  Meters.' 

By  George  S.  Carson. 

I  shall  only  attempt  to  take  up  the  question  of 
electric  meters  from  the  viewpoint  of  their  useful- 
ness to  the  central  stations  without  going  into  the  de- 
tails of  their  construction,  as  it  is  conceded  that  there 
are  several  makers  of  reliable  electric  meters. 

In  the  early  days  of  electric  lighting,  when  meters 
were  unknown,  light  was  sold  on  a  llat-rate  basis. 
This  method  proved  unsatisfactory  from  the  fact 
that  it  could  not  be  controlled  to  receive  pay  for 
all  current  used.  To  make  an  average  rate  that 
would  bring  returns  for  all  current  used  would  under 
the  flat-rate  system  make  charges  unreasonable  for 
many  cusomers,  and  from  this  demand  for  equitable 
charges  the  electric  meter  was  evolved. 

How  much  this  meter  has  to  do  with  the  financial 
success  or  failure  of  the  electric-lighting  business 
we  do  not  all  realize.  It  is  the  measure  of  the 
finished  product,  and  so  much  ss  the  meter  is  inac- 
curate just  that  much  less  will  be  deducted  from  the 
gross  receipts,  and  consequently  be  a  loss.  It  is  a 
loss,  because  experience  has  proved  that  electric 
meters  will  in  time  register  slow.  This  error  is  far 
greater  in  the  older  type  meters,  many  of  which  are 
still  in  use,  but  are  more  fit  for  the  junk  heap. 

This  loss  is  greater  than  it  really  appears,  as  cur- 
rent delivered  at  the  meter  has  charged  against  it  all 
boiler,  engine,  transformer  and  line  losses  that  will 
amount  to  from  20  to  90  per  cent.,  so  that  it  is  all 
the  more  important  that  the  current  delivered  to  con- 
sumer be  accurately  measured. 

The  first  efforts  in  making  electric  meters  were  not 
very  successful.  The  moving  parts  were  heavy,  caus- 
ing undue  friction,  with  the  result  that  the  meters 
proved  unreliable.  Experience  and  brains,  backed  by 
unlimited  capital,  have  solved  the  problem,  so  that 
today  we  have  electric  meters  that  are  accurate  to  even 
a  50  per  cent,  overload  of  their  rated  capacity.  They 
are  as  far  superior  to  the  first  meters  made  as  the 
fine  Waltham  movement  is  superior  to  the  Waterbury. 
From  this  we  must  not  judge  that  all  meters  are  per- 
fect when  received.  The  rough  handling  by  trans- 
portation companies  often  causes  inaccuracies,  and  it 
is  therefore  best  to  test  all  meters  carefully  on  re- 
ceipt. In  installing  meters  care  and  good  judgment 
must  be  used  and  directions  of  the  makers  carefully 
followed.  Accurate  registering  cannot  be  expected 
if  these  directions  are  not  complied  with. 

Notwithstanding  the  proved  accuracy  of  the  electric 
meters  of  the  present  day,  I  regret  to  say  there  are 
still  many  of  the  lighting  companies  operating  on 
the  flat-rate  system.  The  question  of  extra  invest- 
ment for  meters  and  trouble  anticipated  in  changing 
to  meter  basis  is  holding  back  many  from  adopting 
their  use. 

On  the  first  question  of  extra  investment  I  would 
suggest  a  preliminary  test  to  ascertain  whether 
the  installing  of  meters  will  pay  interest  on  the 
investment.  Let  the  companies  who  are  in  doubt 
install  meters  on  the  switchboard  that  will  register 
the  total  kilowatt  output  of  the  station.  This  can  be 
done  at  a  reasonable  cost.  Then  from  the  gross  re- 
ceipts of  any  given  month  the  price  received  per  kilo- 
watt for  all  current  generated  can  be  figured.  A 
test  of  this  kind  will  convince  the  most  skeptical 
that  on  the  flat- rate  basis  of  selling  light  the  receipts 
per  kilowatt  are  not  much  more  than  half  what  they 
should  be. 

From  this  it  cannot  be  assumed  that  the  consumer 
will  pay  double  on  the  meter  basis  over  the  flat  rate, 
but  that  he  will  use  light  only  when  needed,  and  that 
his  economy  in  using  light  wall  reduce  the  peak  load 
as  well  as  the  average  load  on  the  station.  This  will 
permit  taking  on  additional  consumers  and  will  in- 
crease gross  income  one-third  without  increasin.g 
the  peak  load  nor  the  kilowatt  output  above  what  it 
was  on  the  flat-rate  basis. 

There  is  another  most  important  reason  why  me- 
ters   should   be    used,    and   that   is   to    ascertain    the 
'   transformer  and  line  losses,  and  being  able  to  locate 
them,   so  that  the  plant  may  be  operated  at  a  high 
efficiency. 

We  would  not  think  of  making  a  donation  of  10 
or  20  per  cent,  of  the  lighting  receipts.  Then  why 
should  we  in  an  indirect  way  be  donating  these 
amounts  and  more  to  losses  in  operation  which  could 
be  corrected  by  the  use  of  electric  meters,  and  a  sys- 
tem of  checking  up  leakages  and  knowing  just 
"w'liere  we  are  at." 

In  a  central  station  which  I  recently  tested  the 
switchboard  meters  on  2,000-volt  two-phase  alter- 
nating current  for  commercial  lighting  and  power 
purposes  registered  for  March  18,450  kilowatt-hours. 
The  consumers'  meters  total  registered  13,806.  mak- 
ing the  loss  4,644  kilowatt-hours,  or  25  per  cent.,  so 
that  the  current  sold  was  75  per  cent,  of  all  current 
generated.  This  was  in  a  station  operating  a  24-hour 
service,  with  a  stoppage  of  six  hours  on  Sundays. 
In  igoi  the  system  of  selling  light  in  this  station  was 
changed  from  flat-rate  to  meter,  so  that  all  meters  are 
comparatively  new.  All  meters  are  tested  systemat- 
ically, the  meter  testing  being  done  at  the  companies' 
office. 

Meter  maintenance  is  now  recognized  as  a  most 
important  question  in  the  successful  ooeration  of  the 
electric-lighting  and  power  business.  The  usual  cus- 
tom is  to  have  a  regular  testing  department,  so  that 
all  meters  are  taken  dowm  and  tested  at  regular 
intervals,    not    waiting    until    they    show    inaccuracy. 

I.  A  paper  read  before  the  Iowa  Electrical  Association  at  Des 
Moines  on  April  20.  iq04.  Mr.  Carson  is  general  manager  of  the 
Iowa  City  Electric  Light  Companj-. 


In  this  way  the  highest  results  are  obtained,  not  only 
in  meter  accuracy  but  in  testing  transformer  and 
line  losses  of  the  distributing  system.  These  tests 
will  not  be  an  expense  that  will  be  felt,  as  the  results 
obtained  will  be  a  certain  gain  in  the  net  earning,s 
account. 

The  time  customary  for  changing  to  meter  basis 
is  in  the  spring  or  summer.  By  changing  at  this 
season  the  days  are  longer  and  your  patrons  will 
become  familiar  with  using  liglit  on  the  meter  sys- 
tem. Some  tact  must  be  used  in  making  such  a 
radical  change,  as  it  cannot  be  done  in  a  month. 
Some  will  no  doubt  be  reluctant  to  make  the  change, 
but  after  they  learn  that  it  permits  those  to  economize 
who  wish  to  do  so,  which  is  not  so  on  the  flat-rate 
system,  the  balance  will  soon  fall  in  line  and  be  sat- 
isfied to  use  the  meter  system. 

A  minimum  rate  of  $1  or  more  a  month  is  uni- 
versally customary  for  10  lights  or  less,  and  an  in- 
creased minimum  charge  for  all  lights  above  10  as 
a  guaranty  that  the  income  for  each  meter  will  be 
$12  or  more  a  year,  depending  on  the  ninnber  of  lights 
wired  up  and  the  maximum  demand  from  each 
consumer.  Some  companies  require  a  guaranteed 
income  of  30  cents  a  month  during  the  entire  year  for 
each  i6-candlepower  light  installed,  while  others 
encourage  the  installing  of  all  lights  needed,  without 
limit,  and  regulate  the  bills  by  the  maximum  demand 
of  each  month  or  year  as  agreed.  This  is  ascertained 
by  installing  a  Wright  demand  meter  in  connection 
with  the  current  meter.  This  latter  system  has  many 
good  features  from  the  fact  that  if  electric  lights  are 
available  at  convenient  points,  either  in  residence  or 
store  lighting,  they  will  be  burned  more  or  less  at 
points  which  would  not  necessarily  increase  the 
maximum  demand  of  that  consumer. 

I  believe  from  the  experience  of  having  operated 
stations  on  both  the  flat-rate  and  the  meter  system 
that  the  adoption  of  meters  will  increase  the  number 
of  consumers  and  widen  the  field  of  electric  lighting, 
making  it  possible  to  obtain  customers  that  it  would 
otherwise  be  impossible  to  reach :  that  it  will  increase 
the  earnings  without  additional  station  capacity,  and 
that  your  customers  will  be  better  satisfied  in  every 
way. 

The  rates  to  be  charged  for  current  will  depend 
somewhat  on  local  conditions,  remembering  that  it  is 
easier  to  lower  rates  than  to  raise  them,  but  whatever 
rates  are  adopted  they  must  be  equitable  to  all.  Un- 
less this  rule  is  observed  and  followed,  harmony  and 
good  feeling  caijnot  exist  toward  the  corporation. 
Treating  all  alike  with  courtesy  and  consideration  will 
lessen  the  cares  and  remove  some  of  the  thorns  from 
the  pathway  of  the  "ever-blessed"  central-station 
manager. 


American   Technical   Training. 

The  report  of  the  Mosely  Educational  Commission 
contains  much  to  interest  both  Englishmen  and 
Americans.  It  was  prepared,  as  readers  of  the  West- 
ern Electrician  are  well  aware,  by  British  educators 
sent  by  Mr.  Mosely  to  study  methods  in  the  United 
States.  Several  references  to  this  Important  under- 
taking have  been  made  in  this  journal.  In  addition 
the  following,  which  is  an  abstract  from  Professor 
Ayrton's  report,  wdll  be  interesting: 

At  the  Westinghouse  Electric  and  Manufacturing 
works,  where  some  io,(X)0  men  are  usually  employed, 
there  are  about  150  engineering  apprentices,  w^ho  must 
be  first-class  graduates  of  leading  technical  schools. 
They  are  paid  8d.  per  hour  at  the  start.  Offi- 
cials of  the  company  visit  all  the  principal  colleges, 
etc.,  ever^^  year,  choosing  the  most  suitable  pupils : 
and,  as  appears  from  other  reports,  there  is  actually 
a  fierce  competition  between  the  various  engineer- 
ing concerns  to  secure  these  lads.  At  Columbia. 
Professor  Hutton  has  had  70  of  the  engineering 
students  engaged  before  graduation.  Professor  Aj'r- 
ton  tells  us  of  a  young  English  graduate  of 
A^'ictoria  University  who  had  entered  an  English 
electrical  works  as  a  :£i50  premium  pupil.  At  the  end 
of  the  first  year  he  had  learnt  so  little  that  the  con- 
tract was  determined  and  he  went  to  Pittsburg.  The 
Westinghouse  company  also  takes  about  80  non-tech- 
nical apprentices  to  be  trained  as  machinists,  "who 
correspond  more  with  w^hat  the  English  aoprentice 
has  become."  They  are  taken  on  trial  for  6Ss  hours 
at  2^d.,  and  if  worth  keeping  may  be  earning  7^d. 
in  their  fourth  year,  at  the  end  of  w^hich  they  receive 
a  bonus  of  £20  and  a  diploma.  At  Union  College, 
Schenectady,  lectures  are  given  alternateh'  b}'  a 
member  of  the  faculty  and  by  one  of  the  General 
Electric  Company's  staff.  The  students  have  the 
free  run  of  the  factor^':  the  professor  brings  his 
whole  class  to  the  works  for  a  forenoon  or  day. 
"using  the  factor}'  as  his  lecture  apparatus."  During 
vacation  time  an}'  engineerin.g  student  can  come  into 
the  shops  and  earn  a  moderate  salarv  at  armature 
u'inding.  or  in  the  testing  room.  Thirt^•  per  cent, 
^f  the  General  Electric  Company's  students  are 
British,  and  within  five  months  "thev  drop  into  step 
and  hustle."  according  to  Mr.  Steinmetz.  The  engi- 
neering staff  of  the  Rapid  Transit  railroad.  New 
York,  comprises  118  men:  too  of  them,  or  Si7  per 
cent.,  are  college-trained.  They  are  chosen  b^-  ex- 
amination and  receive  feo  per  month  to  start  with. 
Wavine  seen  the  paDcrs.  Professor  Ayrton  states  that 
the  examination  does  not  unduly  favor  the  college 
man  at  the  exoense  of  him  who  entered  on  practical 
work  when  quite  young. 
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Electrolytic  Iron.' 

By  C.  F.  Burgess  and  Carl  Hambuechen. 

A  great  deal  of  attention  has  been  devoted  of  late 
to  the  application  of  electrical  energy  to  the  metal- 
lurgy of  iron,  and  some  of  the  results  attained  seem 
to  point  to  developments  of  industrial  importance. 
Most  of  the  attempts  to  apply  electrical  energy  have 
been  through  its  transformation  into  heat  for  use 
in  various  smelting  and  reduction  processes.  That 
the  electrolytic  as  well  as  the  electrothermal  effect 
might  be  utilized  industrially  does  not  seem  to  have 
been  considered  seriously,  as  it  has  been  commonly 
held  that  the  difficulties  inherent  in  the  deposition 
of  iron  are  such  as  to  preclude  its  playing  an  im- 
portant part  in  the  industrial  electrometallurgy  of 
this  element. 

It  has,  however,  been  shown  as  a  result  of  recent 
experimental  work  carried  on  in  the  Laboratory  of 
Applied  Electrochemistry  at  the  University  of  Wis- 
consin that  electrolytic  iron  can  be  produced  in  such 
quantities  and  at  such  cost  as  to  make  it  a  ma- 
terial of  commercial  as  well  as  of  scientific  impor- 
tance should  sufficient  demand  for  it  arise. 

A  survey  of  available  literature  on  the  subject  of 
electrolytic  iron  leads  naturally  to  the  assumption 
that  its  deposition  is  difficult  to  accomplish  and  that 
there  are  few  solutions  from  which  it  can  he  depos- 
ited. Moreover,  it  has  been  held  that  a  satisfactory 
quality  of  deposit  can  be  attained  only  by  the  use  of 
very  low  current  densities  and  an  exceedingly  slow 
rate  of  deposition.  Practically  the  only  uses  to  which 
electrolytic  iron  has  been  put  are  in  the  so-called 
steel  facing  of  dies  and  electrotypes  and  as  a  material 
for  investigating  the  properties  of  the  pure  metal. 
The  hardness  of  electrolytic  iron,  which  makes  it 
especially  suited  to  the  facing  of  electrotypes,  is  due 
to  the  occluded  hydrogen,  which  is  practically  the 
only  impurity  present.  In  fact,  the  term,  electrolytic 
iron,  is  commonly  assumed  to  be  synonymous  with 
pure  iron.  In  just  what  manner  the  hydrogen^  is 
held  by  the  metal  is  a  matter  of  doubt,  it  being 
claimed  by  some  that  it  is  dimply  condensed,  and  by 
others  that  it  forms  a  definite  liydride.  Such  iron 
may  contain  this  gas  in  quantities  equal  to  several 
hundred  times  the  volume  of  the  metal,  and  it  can 
be  alm.ost  entirely  freed  from  it  by  heating.  Certain 
investigators  have  found  that  electrolytic  iron  con- 
tains carbon  in  appreciable  quantities,  while  others 
have  found  that  carbon  is  absent. 

Dr.  John  A.  Mathews  (Alloy  Steels.  Mineral  In- 
dustry for  1902)  states  that  "Pure  iron  may  properly 
be  classed  among  the  rare  metals :  thousands  of  tons 
of  iron  alloyed  with  impurities  from  a  fraction  of  one 
per  cent,  upward,  are  produced  annually,  but  not  a 
pound  of  iron  in  its  pure  elemental  condition  has 
ever  been  made  under  ordinary  smelting  conditions. 
By  pure  wc  mean  in  a  condition  comparable  with 
that  in  which  the  precious  metals  are  produced  or  as 
pure  as  the  best  electrolytic  copper  and  nickel.  .  .  _ . 
Just  as  pure  Iron  is  a  chemical  curiosity,  so  aIso_  is 
an  alloy  containing  onlv  iron  and  carhon.  In  practice 
at  least  four  other  solid  elements  occur  fortuitously 
in  all  steels,  viz.,  manganese,  silicon,  sulphur  and 
phosphorous." 

Something  over  two  years  ago  the  authors  of  this 
paper  undertook  an  exoerimental  investigation  of  the 
conditions  for  electrolytically  depositing  iron,  and 
this  work  has  proceeded  almost  without  interruption 
since  that  time.  The  primary  object  of  the  investiga- 
tion was  to  produce,  if  possible,  pure  Iron  in  such 
nuantities  and  at  such  cost  as  to  make  it  an  avail- 
able material  for  further  inquiry  into  its  properties. 
Since  our  attention  has  been  confined  almost  ex- 
cluslvclv  to  this  phase  of  the  oroblem  the  observa- 
tions which  have  been  made  as  to  the  ohysical  and 
chemical  properties  of  the  product  arc  by  no  means 
exhaustive,  and  indeed  are  considered  only  as  pre- 
liminary to  a  more  extensive  research,  which  it  is 
hooed  to  take  up  in  the  future. 

The  preliminary  work  consisted  in  testing  the 
various  electrolyte  materials  which  had  been  sug- 
gested previously,  and  from  these  the  most  oromis- 
ing  were  selected  as  the  basis  for  further  trial.  It  is 
needless  to  record  here  the  many  hundreds  of  tests 
which  were  made,  for  most  of  them  were  unsuccess- 
ful. Nor  it  Is  necessary  to  recite  the  difficulties  en- 
countered. The  investigation  was  necessarily  a 
^low  one.  since  many  of  the  trials  required  days  and 
even  weeks  of  operation  before  conclusions  could  be 
drawn  as  to  their  success.  A  large  number  of  iron 
salts  were  used  and  the  effects  of  variations  of  densi- 
ties of  solutions,  current  densities,  temperature,  agita- 
tion of  electrolyte  and  various  other  factors  were 
noted.  As  a  result  of  such  observation,  ferrous  sul- 
phate with  a  certain  percentage  of  ammonium  sul- 
phate was  chosen  as  affording  the  most_  satisfactory 
results,  and  the  process,  as  it  is  now  being  operated 
on  a  small  experimental  scale,  may  be  briefly  de- 
scribed as  follows ;  Electrolyte  consists  of  ferrous 
and  ammonium  sulphates;  the  current  density  at  the 
cathode  is  six  to  10  amperes  per  square  foot  of 
cathode  surface,  and  at  the  anode  slightly  less;  the 
electromotive  force  for  each  cell  is  slightly  under 
one  volt;  the  temperature  of  the  electrolyte  is  about 
30°  C. :  the  anodes  consist  of  ordinary  grades  of 
wrought  iron  and  steel ;  the  starting  sheets  for  the 
cathodes  are  thin  sheet  Iron  previously  cleansed  of 
rust  and  scale. 

One   of  the   most   serious    difficulties    encountered 


I.  Paper  read  be[ore  the  WasbinKton  meetinc  of  the  American 
Electrochemical  Society  on  April  0,  1904.  A  brief  summary  of  the 
paper  was  civen  in  the  Western  Electrician  of  April  i6th  as  a  part 
of  the  proceedincs  of  the  meetinc.  but  as  the  subject  is  important 
it  is  thought  advisable  to  print  the  paper  in  full. 


was  in  obtaining  a  thick  deposit  of  iron.  While 
it  was  proved  that  there  is_  a  considerable  range 
of  conditions  under  which  iron  can  be  deposited 
uniformly  and  densely  for  a  few  hours,  or  perhaps 
for  a  few  days,  it  was  almost  always  found  that  the 
surface  would  become  so  rough  or  pitted,  or  that  such 
a  rapid  treeing  would  take  place,  or  that  the  deposit 
would  curl  up  to  such  a  degree  that  it  was  necessary 
to  discontinue  the  experiment  and  start  a  new  one 
under  different  conditions.  But  improvements  have 
been  gradually  effected  until  at  the  present  time 
it  is  possible  to  continue  the  run  four  weeks  without 
replacing  the  cathodes.  At  the  end  of  such  time  the 
cathode  reaches  an  average  thickness  of  about  three- 
quarters  of  an  inch  and  the  surface  is  so  rough  and 
nodular  that  it  is  not  considered  desirable  to  con- 
tinue the  deposition  further. 

The  current  efficiency  of  deposition  is  very  closely 
100  per  cent. — that  is,  there  is  a  deposition  of  about 
one  gram  per  ampere-hour.  The  electromotive  force 
being  one  volt,  gives  about  2.2  pounds  of  iron  per 
kilowatt-hour. 

Since  all  the  factors  which  go  to  make  up  the 
cost  of  large  scale  production  cannot  be  accurately 
determined  from  a  small  scale  experiment,  it  is  im- 
possible to  state  from  our  investigations  what  would 
be  the  cost  of  working  on  an  industrial  scale.  For 
the  last  six  months  three  tanks  have  been  kept  in 
almost  continuous  operation,  these  tanks  having  the 
dimensions  eight  by  13  by  15  inches  and  containing 
two  anodes  and  one  cathode.  The  finished  cathodes 
from  these  tanks  weigh  about  20  pounds  and  consti- 
tute perhaps  the  largest  pieces  of  electrolytic  iron 
which  up  to  the  present  time  have  been  produced. 
The  total  amount  of  the  material  which  has  been 
nroduced  from  all  of  our  experiments  is  about  one- 
half  ton. 

A  run  of  two  months'  duration  was  made  to  deter- 
mine the  extent  of  the  deterioration  of  the  electrolyte, 
resulting  in  the  conclusion  that  the  solution  cnn 
he  kept  in  good  working  condition  with  little  trouble 
or  exnense.  It  would  apnear  therefore  that  the  cost 
of  refining,  aside  from  fixed  charges  on  the  nlant. 
and  with  power  at  $.to  per  kilowatt-year,  would  be 
'Mider  one-half  cent  ner  nonnd  of  iron,  thus  placing 
it  not  greatly  in  excess  of  the  cost  of  refining  copper. 
Even  with  these  figures  reall7cd.  whether  or  not 
electrolytic  iron  can  be  orofitably  nroduced  depend*; 
imon  the  uses  which  can  be  made  of  the  refined  metal. 
These  in  turn  depend  upon  it?  pronerties,  the  most 
striking  of  which  is  its  purity.  Although  our  work- 
was  directed  toward  the  produclion  of  electrolytic 
iron  in  a  dense  and  massive  condition  rather  than  in 
a  high  degree  of  nurit\'.  analyses  which  have  been 
made  show  the  purlt>'-  to  be  in  excess  of  QO.q  per  cent. 
Not  a  trace  of  carbon  was  detected,  and  silicon,  man- 
ganese and  other  Impurities  commonly  found  In 
Iron,  appear  to  be  absent.  The  onlv  imourity  which 
has  been  delected  is  hydrogen,  which  is  present  in 
anpreciable  quantities  in  the  metal  as  taken  from  the 
electrolytic  tanks.  This  gaseous  element  In  its  phy- 
sical or  chemical  combination  with  iron  influences. 
In  a  most  striking  manner,  the  physical  properties 
of  the  metal.  Tlie  hydrogen  can  be  driven  off  almost 
completely.  If  not  entirely,  by  heating  to  a  white  heat, 
the  evolution  commencing  at  a  temperature  below 
lOO**  C.  and  becoming  rapid  at  a  temperature  below 
a  red  heat.  Electrolytic  Iron  heated  in  a  Thomson 
welder,  or  even  in  a  Bunsen  burner,  has  been  ob- 
served to  give  off  hydrogen  so  rapidly  that  it  ignites 
and  continues  to  burn  after  removing  the  source  of 
heat,  presenting  an  appearance  similar  to  that  which 
would  be  produced  by  dipping  the  Iron  in  alcohol  and 
igniting  it.  The  metal  containing  the  hydrogen  is 
so  hard  that  it  can  be  filed  or  sawed  only  with  diffi- 
culty, and  it  is  so  brittle  that  it  is  readily  shattered  by 
a  sharp  blow  from  a  hammer,  .-\ftpr  the  expulsion 
of  the  gas  it  becomes  softer,  and  after  having  been 
r?ised  to  a  welding  temperature  it  assumes  properties 
of  malleability  and  toughness  similar  to  those  of 
Swedish  iron. 

The  iron  when  heated  in  a  forge  fire  can  be  readily 
welded  and  forged  into  any  desired  shape,  and  vari- 
ous test  samples  were  made  In  this  way.  During  such 
working,  however,  impurities  are  introduced,  analj'sis 
invariably  showing  the  presence  of  a  very  small  per- 
centage of  carbon.  The  cathodes,  three-fourths  of 
an  inch  in  thickness,  have  a  surface  so  rough  that  thev 
cannot  be  rolled  satisfactorily  into  sheets,  though 
it  Is  possible  that  improvements  can  yet  be  made  In 
this  respect  which  will  enable  smooth  surfaces  to  be 
obtained.  The  deposit  adheres  so  loosely  to  the 
sheets  that  it  can  be  removed  readily. 

A  considerable  amount  of  work  has  been  expended 
in  the  attempt  to  me!t  electrolytic  iron  without  at  the 
same  time  introducing  impurities.  The  difficulties 
which  lie  in  the  wav  of  doing  this,  however,  are 
great  on  account  of  the  high  temperatures  necessary 
nnd  the  affinity  which  the  iron  at  such  temperature 
has  for  many  of  the  elements.  The  melting  tempera- 
ture of  the  pure  iron  seems  to  He  closely  to  that  of 
pure  platinum,  though  actual  values  have  not  as  yet 
been  determined  from  lack  of  suitable  measuring 
instruments.  Various  forms  of  electric  furnaces  have 
been  constructed  for  melting  the  metal,  a  furnace  of 
the  inductor  type  appearing  to  be  the  most  suitable 
for  preventing  the  introduction  of  carbon.  Results 
which  have  been  somewhat  satisfactory  have  been 
obtained  by  heating  a  molten  electrolyte  between 
graphite  electrodes  to  a  suitable  temperature  and 
introducing  the  metal  into  such  molten  bath.  Ihc 
metal  thus  produced  is  tough  and  malleable,  while  it 
also  has  a  fracture  of  coarse,  crystalline  nature.  The 
affinity  which  the  iron  has  for  carbon  is  shown  by 


tlie  fact  that  it  can  be  readily  melted  in  a  graphite 
crucible,  while  a  silica  crucible  heated  to  a  consid- 
erably higher  degree  melts  before  the  iron  in  it  begins 
lo  flow.  The  absorption  of  the  carbon  in  the  former 
case  produces  a  fusible  alloy  of  iron. 

Experiments  have  shown  that  the  hysteresis,  per- 
meability and  electric  resistance  of  electrolytic  iron 
are  greatly  influenced  by  the  amount  of  hydrogen 
in  it.  An  iron  ring  was  deposited  in  such  form 
that  a  hysteresis  and  permeability  loop  could  be  de- 
termined by  the  Ewing  method.  It  was  found  that 
by  heating  in  boiling  water  the  hystersis  was  lowered 
several  hundred  per  cent.  By  further  heating  in  an 
oil  bath  to  200°  C,  the  value  was  decreased  still 
further,  but  to  a  smaller  degree  than  in  the  first 
heating,  and  upon  attempting  to  heat  it  to  500'  the 
ring  cracked  and  the  experiment  was  therefore 
interrupted.  Certain  samples  of  forged  iron  have 
shown  permeability  values  equaling  or  even  exceed- 
ing those  of  the  highest  permeability  standard 
samples  of  Swedish  Iron.  Other  samples  prepared 
under  apparently  identical  conditions  showed  much 
poorer  results,  so  that  it  is  impossible  as  yet  to  draw 
definite  conclusions  as  to  the  magnetic  properties  of 
electrolytic  iron. 

It  having  been  shown  that  it  is  possible  to  produce 
electrolytic  iron  at  a  small  cost,  the  question  naturally 
arises  as  to  what  uses  there  may  be  for  it.  The  first 
suggestion  which  naturally  presents  itself  is  that  on 
account  of  its  purity  It  should  serve  as  a  basis  for 
investigating  the  properties  of  iron  and  its  alloys. 
Investigations  having  for  their  object  the  determina- 
tion of  the  influence  of  various  elements  alloyed  with 
iron,  as  regards  Its  electrical  properties,  have  been 
unsatisfactory  on  account  of  the  presence  of  other 
impurities  which  modify  or  mask  the  effect  of  the  ele- 
ment which  it  is  desired  to  study.  Starting  with  the 
pure  iron,  therefore,  alloys  of  a  predetermined  and 
definite  composition  can  be  produced,  thus  making 
the  investigations  of  greater  simplicity.  Unless  the 
difficulties  encountered  in  the  working  of  electrolytic 
iron  on  account  of  its  roughness  offer  too  serious  an 
objection  it  should  compete  favorably  with  the  purer 
grades  of  commercial  iron  which  are  used  for  various 
purposes  and  which  sell  for  three  cents  and  upward 
a    Dound. 

Electrolytic  iron  naturally  offers  the  means  of 
manufacturing  chemically  pure  iron  compounds  and 
for  standardizing  solutions  iii  the  analytical  chenn'cal 
laboratory.  The  electrolytic  iron  in  addition  to  its 
purity  has  an  advantage  for  the  purpose  iust  men- 
tioned of  rapidly  dissolving  in  an  acid  solution.  A 
test  which  was  made  to  determine  the  rate  at  which 
electroljdlc  iron  and  iron  wire  sold  as  chemically 
pure  for  standardizing  purposes  dissolve  showed  a 
ratio  of  r  to  12,  the  former  being  the  more  soluble, 
By  reason  of  the  brittleness  imparted  by  the  occluded 
hvdrogen  it  can  be  readily  broken  up  into  grains 
of  a  desired  size  and  even  into  a  fine  powder. 

Although  the  investigations  referred  to  in  this 
paper  have  covered  a  considerable  length  of  time,  the 
work  which  has  been  done  should  perhaps  be  con- 
sidered only  as  preliminary  to  a  more  extended  Inves- 
tigation, which,  it  is  hoped,  may  be  taken  up  in 
the  future. 

Summing  up  the  work  thus  far  done  shows  that  it 
is  possible  to  obtain  electrolytic  Iron  in  large  quan- 
tities and  at  a  reasonable  cost  and  that,  therefore, 
iron  should  be  added  to  the  list  of  metals  to  which 
the  process  of  electrolytic  refining  can  be  applied  sat- 
isfactorily. It  has  been  demonstrated  also  that  such 
iron  possesses  a  high  degree  of  purity,  though  just 
how  closely  it  approaches  absolute  purity  can  be 
shown  only  by  spectroscopic  analysis  or  by  other 
methods  which  are  more  accurate  than  those  which 
have  been  available. 


Cost   of    Lighting    in    Westminster, 
England. 

Cily  Engineer  J.  W.  Bradley  of  Westminster.  Lon- 
don. England,  recently  had  published  some  figures 
giving  the  results  of  tests  on  the  different  lamps  em- 
ployed in  street  lighting  in  Westminster.  What  are 
known  as  Sugg's  high-pressure  gas  lamps,  used  in 
Parliament  Street,  came  out  cheapest,  15.30  cents 
per  candlepower  a  year:  the  arcs  on  the  Westminster 
Supply  Corporation  being  second  best,  17.46  cents 
per  candlepower  a  year.  As  the  average  of  six  series 
of  tests,  however,  this  order  is  reversed,  the  arcs 
being  cheapest,  17.4  cents,  and  the  incandescent  gas 
second.  19.70  cents.  The  cost  of  the  arc  lighting 
seems  to  vary  considerably  with  the  type  of  lamp 
and  conditions  of  contract.  There  are  three  different 
sources  of  electricity  supply  in  the  city  of  West- 
minster, and  the  cost  of  the  arcs  on  these  three  sup- 
plies is,  respectively,  23  cents,  30.2  cents  and  17.4 
cents. 


The  programme  of  the  next  meeting  of  the  Na- 
tional Fire  Protection  Association,  to  be  held  in 
New  York,  May  24th  to  26th,  has  been  issued.  A 
large  number  of  special  committees  will  report  at 
this*  meeting  upon  important  questions  relating  to 
fire  protection,  such  as  "Signaling  Systems,"  "Theater 
Construction  and  Equipment,"  "Electric  Fire 
Pumps,"  "Installation  of  Automatic  Sprinkler  Equip- 
ments," etc.  At  present  the  association  has  :i7  active 
members,  one  honorary  life  member  and  390  associ- 
ates. The  secretary  is  W.  H.  Merrill.  Jr.,  the  office 
of  the  association  being  at  No.  32  Nassau  Street,  New 
York. 


May  14,   1904 


WESTERN    ELECTRICIAN 


401 


CORRESPONDENCE, 


Great  Britain. 

London,  April  30. — Witli  the  introduction  of  elec- 
tric traction  on  the  heavy  railway  lines  of  the  coun- 
try the  question  of  the  rate  of  wages  paid  to  the 
motormen  is  not  without  interest.  The  North- 
eastern Railway  Cotnpany  has  formulated  the  fol- 
lowing regulations :  Engine  drivers  who  feel  dis- 
posed to  apply  for  tran_sfer  from  the  steam  engines 
to  the  motors  shall  be'  accepted  and  be  paid  the 
maximum  rate  for  motormen.  The  terms  of  pay 
and  service  are  as  follows:  First  year,  32  shil- 
lings per  week :  second  year,  34  shillings ;  third  year, 
36  shillings;  fourth  year,  39  shillings.  Time  forms 
will  be  supplied  by  the  company  and  10  hours  shall 
constitute  a  day,  time  and  a  quarter  being  paid  for 
overtime.  Upon  the  Lancashire  and  Yorkshire  rail- 
way a  special  schedule  of  wages  and  hours  has  also 
been  drawn  up  a  little  less  remunerative  than  the 
above,  I  believe,  and  many  of  the  men  were  at  first 
dissatisfied. 

Just  at  present  the  question  of  tramway  running 
powers  is  creating  considerable  interest  in  Great 
Britain.  The  cause  of  the  trouble  was  the  granting 
by  a  committee  of  the  House  of  Lords  of  running 
powers  over  the  municipal  tramways  at  Newcastle- 
on-Tyne  to  a  local  company.  Consequently  a  con- 
ference of  local  authorities  interested  in  tramway 
matters  was  held  and  several  resolutions  were  passed. 
The  chief  resolution  was  to  the  effect  that  the  grant- 
ing by  Parliament  of  compulsory  running  powers 
and  compulsory  trafific  facilities  over  municipal 
tramways  would  be  fought  with  grave  and  undesir- 
able consequences  and  prove  detrimental  to  the 
working  of  large  tramway  systems.^  A  committee 
consisting  of  representatives  from  Birmingham,  Liv- 
erpool, Leeds,  Alanchester,  Sheffield,  Cardiflf,  New- 
castle-on-Tyne  and  the  London  County  Council  was 
then  formed  to  deal  with  the  matter  as  it  thinks 
best.  A  meeting  of  the  Tramway  and  Light  Rail- 
ways Association  is  to  be  held  next  week  specially 
to  discuss  this  question. 

A  noticeable  feature  of  municipal  electrical  enter- 
prise this  year  is  the  large  number  of  municipalities 
that  are  seeking  to  enlarge  their  areas  for  general 
municipal  purposes  and  at  the  same  time  to  secure 
the  extended  area  for  the  supply  of  electricity  and 
for  the  construction  of  tramways.  For  the  most 
part,  up  to  the  present,  the  extensions  are  compara- 
tively insignificant  and  have  consequently  been  un- 
opposed, but  if  this  principle  is  to  be  acted  upon 
year  by  year  the  local  authorities  will  soon  be  in 
conflict  with  the  large  electric  power-supply  com- 
panies that  have  been  authorized  in  the  neighbor- 
hood. 

A  dispute  is  going  on  in  Swansea  between  the  local 
authority  and  the  National  Telephone  Company 
upon  the  question  of  intercommunication  between 
the  subscribers  to  the  municipal  telephone  system 
and  the  National  company.  After  the  corporation 
has  a  certain  number  of  subscribers  it  can  force 
the  company  to  give  the  necessary  facilities  and  the 
postmaster-general  has  certified  that  the  requisite 
number  has  now  been  obtained.  The  National  com- 
pany, however,  while  not  disputing  its  liability  to 
give  intercommunication  facilities,  claims  the  right 
to  see  the  books  of  the  corporation  to  verify  the 
number  of  subscribers  connected.  But  the  corpora- 
tion has  refused,  with  the  result  that  a  deadlock  has 
taken  place.  The  corporation  talks  of  taking  the 
matter    into   the   courts. 

At  the  time  of  the  death  of  IVlr.  McMillan,  the 
late  secretary  to  the  Institution  of  Electrical  Engi- 
neers, it  was  decided  to  invite  subscriptions  from  the 
members  in  order  to  make  some  provision  for  those 
he  left  behind  him.  For  the  object  in  view  it  was 
deemed  that  a  sum  of  $10,000  would  be  required. 
Up  to  date  over  $6,500  has  been  received. 

Mr.  Yerkes  has  got  into  bad  odor  with  the  radical 
press  here  in  connection  with  one  of  his  tube  rail- 
ways. At  the  time  of  the  passing  of  the  Baker 
Street  and  Waterloo  Railway  act  of  1900  an  agree- 
ment was  come  to  with  the  Southwark  Borough 
Council  to  build  pedestrian  subways  on  the  site  o' 
one  of  the  stations  at  a  very  busy  thoroughfare. 
Since  then,  however,  the  company  has  found  the 
cost  of  building  a  station  upon  the  site  almost  pro- 
hibitive and  obtained  parliamentary  sanction  to  aban- 
don the  site.  The  Southwark  people  now  argue  that 
the  railway  company  should  build  the  subways 
whether  it  builds  the  station  or  not,  but  having  re- 
ceived the  sanction'  of  Parliament  not  to  do  so,  it 
may  be  taken  for  granted  that  legally  the  subways 
were  only  to  be  constructed  with  the  station. 

Two  Irish  and  one  Scotch  electric-power  bills  have 
been  passed  this  week.     ."MI  were  unopposed.         G. 


should  be  placed  trained  assistants  and  proper  facili- 
ties. The  purposes  for  which  a  bureau  is  required 
are  for  obtaining  absolute  standards  for  the  meas- 
urement of  electrical  quantities  and  to  enable  the 
electrical  expert  to  make  tests  of  instruments  and 
materials.  The  delegation  also  asked  that  the  law 
be  amended  for  the  punishment  of  persons  having 
in  their  possession  any  device  to  prevent  the  proper 
registration    of    electric    current. 

The  Metropolitan  electric  railway  of  Toronto  (con- 
trolled by  the  Toronto  Street  Railway  Company)  has 
commenced  laying  tracks  to  its  new  yard.  The  com- 
pany has  started  to  lay  temporary  tracks  through 
the  burnt-out  district  on  Front  Street,  and  this  sec- 
tion of  the  line  will  be  opened  to  traffic  in  a  few 
days.  The  city  engineer  reports  that  at  present  cars 
are  crossing  Yonge  Street  on  King  on  an  average  of 
one  every  12  seconds.  The  old  rails  on  Front  Street 
have  been  rendered  useless  by  the  action  of  the  fire. 

During  the  present  season  the  Montreal  Street 
Railway  Company  will  expend  many  thousands  of 
dollars  on  renewals  of  its  lines  in  various  parts  of 
the  city.  New  96-pou.nd  rails  will  be  laid  on  many 
streets.  The  new  rails  will  be  laid  on  steel  ties  and 
the  stringers  will  be  of  concrete.  Other  improve- 
ments already  in  hand  or  planned  for  the  immediate 
future  include  the  double-tracking  of  a  number  of 
streets,  the  reducing  of  grades  and  the  opening  up 
of  the  Verdun  line,  wdiich  was  damaged  by  the  flood. 

Notice  is  being  given  that  an  application  will  be 
made  at  the  next  session  of  the  Northwest  Assembly 
to  build  an  electric  railway  from  Strathcona  to  Fort 
Saskatchewan. 

John  MacNamara  of  New^  York  is  on  his  way  to 
the  Yukon  and  is  representing  a  number  of  American 
capitalists  who  are  interested  in  a  project  to  build  an 
electric  railway  to  connect  with  Canadian  and  Amer- 
ican Pacific  ports.  Mr.  MacNamara  proposes  to  sup- 
plement the  service  with  boats  that  can  navigate  the 
rivers  in  summer.  This  line  wall  be  a  rival  of  the 
Canadian   Pacific  White  Pass  Line. 

J.  Murphy,  C.  W.  Jarvis  and  others  are  seeking 
power  to  build  an  electric  railway  from  the  West 
Fort  to  the  Empire  elevator  at  the  mouth  of  the 
river  in  Fort  William.  The  application  is  before  the 
council,  and  they  will  submit  a  by-law  to  the  rate- 
payers. 

Attorney  General  Gibson,  in  the  Ontario  Legis- 
lature, has  had  incorporated  in  the  statute  law  amend- 
ment act  a  clause  providing  that  no  company  operat- 
ing a  street  railway  subject  to  the  jurisdiction  of 
the  province  shall  run  cars  on  Sunday.  The  amend- 
ment docs  not  apply  to  companies  in  operation  pre- 
vious to  1897  which  have  been  regularly  running 
Sunday  cars,  nor  to  any  special  charters.  W. 


Dominion  of  Canada. 

Ottawa,  Ont.,  A'lay  6. — A  contract  has  been  signed 
at  Bathurst,  N.  B.,  for  putting  in  an  electric-light 
plant  for  lighting  the  town  and  village.  The  plant 
will  be  run  by  waterpower,  which  will  be  obtained 
from  the  Tatamagouche  River,  2V2  miles  from  Bath- 
urst. The  work  is  to  be  completed  and  in  readiness 
for  July. 

A  deputation  of  Canadian  electrical  interests  has 
waited  upon  the  minister  of  inland  revenue  asking 
that  the  government  establish  an  electrical  standardiz- 
ing bureau  to  be  maintained  independent  of  any  other 
branch  of  the  public  service  and  placed  in  charge 
of   a    qualified    electrical    expert,    at   whose    disposal 


New  York. 


New  York,  May  7. — On  Wednesday  for  the  first 
time  an  electric  train  was  worked  from  the  elevated 
to  the  subway  system,  at  the  junction  at  Third  Av- 
enue and  One-hundred-and-forty-ninth  Street.  It 
will  be,  however,  some  little  time  before  passengers 
can  be  conveyed  in  this  manner.  With  the  comple- 
tion of  the  subway  and  the  publication  of  the  routes 
of  the  projected  second  tunnel,  it  is  interesting  to 
note  that  the  real  estate  likely  to  be  affected  by  im- 
proved transit  conditions  has  a  tendency  to  rise  in 
value.  This  even  applies  to  property  that  it  might 
be  thought  would  be  adversely  affected  by  the  vibra- 
tion of  the  adjacent  subway. 

Application  is  being  made  by  the  Schmidt  and 
Gallatin  syndicate  of  Wall  Street  for  the  construc- 
tion of  a  system  of  moving  platforms  on  Thirty- 
third-Street  and  Thirty-fourth  Street,  between  Sec- 
ond and  Ninth  Avenues.  This  plan,  if  carried  out, 
will  connect  the  new  Pennsylvania  depot  with  "the 
East    Side. 

Governor  Odell  has  signed  the  two  transit  bills 
recently  passed  by  the  state  Legislature.  One  of 
them  removes  the  $50,000,000  limit  hitherto  placed 
upon  the  issue  of  subway  bonds,  and  leaves  the 
amount  loanable  to  be  fixed  by  the  Board  of  Esti- 
mate ;  and  the  other  regulates  the  connection  between 
the  surface  and  subway  lines.  As  a  result  of  this 
removal  of  the  financial  restrictions,  the  civic  officials 
are  busily  engaged  on  the  plans  of  the  projected 
second  subway,  and  actual  surveying  will  soon  com- 
mence. 

The  struggle  between  the  Westchester  and  the 
Port  Chester  people  for  the  control  of  the  new  trol- 
leys in  the  Bronx  continues.  It  is  now^  alleged  that 
the  Port  Chester  scheme  is  being  deliberately  held 
up  in  committee  by  unscrupulous  aldermen  for  the 
sum  of  $300,000.  Borough  President  F.  V.  Fornes 
announces  his  intention  of  probing  these  allegations. 

The  railroad  commissioners  report  that  for  the  year 
ended  February  29th  the  enormous  total  of  1,036,834,- 
773  passengers  were  carried  upon  the  surface  and 
elevated  lines  in  the  five  boroughs  which  make  up 
Greater  New  York.  This  is  an  increase  of  more 
than  65  millions  over  the  previous  twelvemonth.  The 
total  car  mileage  w'as  197,826,719.  an  increase  of  18.- 
220,829  miles.  It  is  particularly  interesting  to  note 
that  as  a  result  of  the  first  complete  year  of  the 
working  of  elevated  lines  in  Manhattan  under  elec- 
trical conditions,  these  lines  carried  no  less  than 
273,133.242  passengers,  or  an  increase  of  $37,318,852 
over  the  old  steam-locomotion  daj^s.  The  official 
report  also  shows  that  the  Union  Railway  Company 
operating  in  the  Bronx  carried  21,273,870  passengers, 
an  increase  of  1,998.543,  or,  with  transfers,  21,698.- 
501.     In  the  Bronx  all  railroads  carried  22,147,077,  an 


increase  of  1,988,636.  In  the  recapitulation  for  Man- 
hattan the  total  of  670,778,071  passengers  is  shown, 
an  increase  of  37,463,163,  while  on  trahsfers  all  lines 
carried  166,310,453  passengers,  an  increase  of  11,435,- 
049.  In  Brooklyn  the  Brooklyn  Rapid  Transit  sys- 
tem carried  285,725,986  passengers,  an  increase  of 
23,280,423.  On  transfers  the  road  carried  55,146,001, 
a  total  net  increase  of  3,772,959.  The  Coney  Island 
and  Brooklyn  Railroad  Company  carried  33,129,812 
passengers,  a  net  increase  of  967,765.  Passengers 
carried  in  Brooklyn  on  all  lines  numbered  320,107,- 
163,  an  increase  of  24,363,201.  In  Queens  the  total 
was  16,058,207,  an  increase  of  762,354.  In  Richmond 
all  roads  carried  7,744,255  passengers,  an  increase  of 
498,610. 

As  an  outcome  of  the  revelations  of  Captain  F. 
Norton  Goddard  as  to  the  co-operation  of  the  West- 
ern Union  Telegraph  Company  with  the  local  pool- 
room keepers,  Colonel  Robert  C.  Clowry,  president 
of  the  company,  has  stated  that  since  the  law  directs 
that  a  telegraph  company  must  convey  all  messages 
not  of  an  indecent  character,  they  cannot  refuse  to 
supply  sporting  information  to  persons  paying  for 
the  transmission  of  the  same.  Nevertheless,  in  all 
cases  where  the  police  supply  evidence  of  gambling 
and  announce  their  intention  of  taking  legal  action 
the  company  promises  to  stop  the  service  of  racing 
information. 

The  projected  Manhattan  Bridge — making  the 
fourth  big  bridge  for  the  city — is  to  be  commenced 
on  July  1st.  This  bridge  will  have  a  larger  traffic 
capacity  than  any  other  in  the  world,  for  it  is  to 
have  no  less  than  eight  tracks  for  electric  cars,  as 
compared  with  si.^  tracks  on  the  Williamsburg 
Bridge  when  the  latter  is  completed.  The  estimated 
total  cost  of  the  Manhattan  Bridge  will  be  $12,000,000, 
of  which  half  a  million  dollars  is  reserved  for  the 
car  tracks. 

The  Edison  company,  among  some  of  its  recent 
work  in  this  city,  has  installed  electric-lighting  sys- 
tem in  the  new  skyscraper  at  Broadway  and  Forty- 
second  Street,  a  triangular  building  not  dissimilar 
to  the  "Flatiron."  The  same  company  has  also  com- 
pleted a  very  elaborate  installation  in  a  new  build- 
ing at  the  corner  of  Fourth  Avenue  and  Twenty- 
third  Street,  the  very  newest  devices  being  used 
in  both  cases.  As  a  means  of  announcing  these  facts 
to  the  general  public  a  large  electric  sign  has  been 
displayed  for  several  evenings  on  the  respective 
buildings,  and  the  several  hundreds  of  incandescent 
lamps  so  utilized  made  an  exceedingly  brilliant  dis- 
play. 

Copies  of  "El  Rai  Radio,"  a  brochure  by  Adolfo 
Hess,  E.  E.,  of  Turin,  have  reached  New  York.  This 
book  gives  the  latest  word  on  radioactivity  generally. 
Its  author  was  for  some  time  engaged  in  this  line  of 
research  in  Edison's  laboratory  at  Orange.  N.  J. 
The  book  has  for  frontispiece  a  fine  portrait  of  Mr. 
William  J.  Hammer,  consulting  engineer,  of  New 
York,  and  a  considerable  part  of  Mr. .  Hammer's 
own  recent  work  on  "Radium"  has  been  translated 
into  Italian  with  due  acknowledgments  in  the  course 
of  the  work.  Mr.  Hess  also  includes  in  his  pamphlet 
the  very  latest  results  of  Professor  Becqueral  and 
of  Professor  and  Mrs.  Curie,  whom  he  saw  recently 
in  Paris,  In  a  rather  flattering  manner,  also,  Mr. 
Hess  quotes  some  researches  upon  the  atomic  weights 
of  radioactive  elements  made  by  the  present  writer. 

D.  W.  W. 


Southeastern  States. 

Charlotte,  N.  C,  May  7. — The  Southern  Brass 
Works  Company  will  furnish  the  electric  current  for 
lighting  purposes  at  Lexington,  N.  C,  until  the 
plants  recently  destroyed  by  fire  can  be  rebuilt. 

The  W.  T.  Weaver  power  plant  near  Asheville, 
N.  C,  will  install  a  second  turbine  W'heel  at  once, 
this  to  be  followed  with  a  third,  which  will  give 
the  plant  3,000  horsepower.  The  Asheville  Electric 
Company  has  contracted  for  a  large  portion  of  the 
power,  and  the  remainder  will  probably  be  taken 
by  the  Biltmore  estate. 

The  HendersonviUe  (N.  C.)  Light  and  Power 
Company  has  decided  to  move  its  plant.  Having 
purchased  a  waterpower  near  the  town,  it  will  there 
build  on  a  larger  scale. 

The  Darlington  (S.  C.)  Light  and  Water  Com- 
pany has  contracted  with  the  City  Council  to  fur- 
nish an  all-night  incandescent  electric-light  schedule 
in  place  of  the  moonlight  schedule  now  in  force. 
The  contract  allows  the  town  an  option  of  purchase 
at  the  end  of  10  years.  L. 


Kentucky. 

Louisville,  May  7. — The  Lebanon  and  Columbia 
Electric  Railway  Company,  which  was  incorporated 
a  short  time  ago,  will  have  an  authorized  capital 
stock  of  $i.ooo,oco.  The  proposed  line  will  be  42 
miles  in  length,  extending  from  Lebanon  to  Colum- 
bia, with  a  spur  to  Bradfordsville.  The  United 
States  Trust  Company  has  plans  for  financing  the 
road  under  consideration,  and  the  Tennis  Construc- 
tion Company  will  do  the  work.  It  is  thought  it 
w^ill  cost  about  $16,000  a  mile.  W.  K.  Azbill  is  the 
president  of  the  company. 

It  now  appears  that  there  will  be  some  trouble 
over  the  right-of-way  between  Lexington  and  Ver- 
sailles. George  B.  Davis  of  the  Bluegrass  Con- 
solidated Traction  Company  some  time  ago  stated 
that  work  would  be  begun  on  the  line  on  May  ist 
The  Fayette  Interurban  Traction  Company  received 
a  franchise  for  a  line  over  the  same  route,  but  de- 
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layed  doing  any  work  until  it  was  seen  what  the 
other  company  would  do. 

The  Henderson  Street  Railway  Company  of  Hen- 
derson is  preparing  to  extend  the  city  lines  and  relay 
much  of  the  track  on  the  old  lines.  A  contract  has 
been  signed  with  the  Tennis  Construction  Company 
to  do  the  work.  It  is  probable  that  some  suburban 
work  will  be  done  also,  but  this  is  not  included  in 
the  present  contract. 

It  is  announced  that  the  Lebanon  and  Franklin 
Traction  Company  will  have  its  line  in  operation 
by  the  middle  of  May.  C. 


Mexico. 

City  of  Mexico,  May  4. — An  electric  plant  at  the 
mines  of  the  Carrizal  Gold  Mining  Company  in  the 
state  of  Michoacan,  Mexico,  will  be  installed  by 
Rudolph  J.  Decker,  a  mechanical  and  electrical  engi- 
neer of  Salt  Lake  City. 

An  electric  plant  is  to  be  installed  at  the  Alferen- 
cia  mine  in  the  district  of  Santa  Barbara,  Mexico. 
Weisel  &  Kock  of  Parral,  Mexico,  are  interested. 
Several  other  mines  in  the  district  are  being  elec- 
trically equipped. 

General  Pablo  Rocha  y  Portee,  governor  of  the 
territory  of  Tepic,  Mexico,  is  at  the  head  of  a  project 
to  establish  an  electric-light  and  power  plant  for  the 
city  of  Tepic.  Bids  for  the  installation  of  the  plant 
will  soon  be  called  for. 

The  project  of  building  a  tramway  from  Huicha- 
pan,  Mexico,  to  the  railroad  station  of  El  Cuarto,  a 
distance  of  several  miles,  has  taken  definite  shape. 
Don  Pedro  L.  Rodriguez  of  Pachuca,  governor  of 
the  state,  has  subscribed  $12,500  in  cash  and  agreed 
to  donate  the  rails,  rolling  stock  and  have  the  grade 
constructed  for  the  road,  provided  others  interested 
in  the  enterprise  will  provide  the  ties  and  mules. 

The  electric-power  plant  of  the  Federal  District 
Street  Railway  Company  at  Indianilla,  City  of  Mex- 
ico, is  being  increased  from  4,000  to  5,200  horse- 
power.    The  building  is  also  being  enlarged. 

Jose  de  las  Munecas  Zimavilla  and  W.  E.  Her- 
mann of  the  City  of  Mexico  have  organized  a  com- 
pany with  a  capital  stock  of  $150,000  for  the  pur- 
pose of  establishing  an  electric-light  plant  in  the 
city  of  Campeche,  Mexico.  The  concession  for  this 
enterprise  was  obtained  from  the  state  government 
by   these   men   recently. 

The  new  electric-light  and  power  plant  at  At- 
lixco,  Mexico,  has  just  been  inaugurated,  the  occa- 
sion being  made  one  of  general  celebration  on  the 
part  of  the  people. 

The  Mexican  government  is  extending  its  tele- 
phone system  in  the  state  of  Sonora  to  all  of  the 
towns  and  villages  in  the  Yaqui  Indian  country, 
i  he  object  of  this  improvement  is  to  facilitate  the 
military  campaign  which  is  being  waged  against  the 
Indians. 

A  new  telephone  line  is  being  constructed  between 
Monterey,  Mexico,  and  the  suburb  of  Topo  Chico. 

H. 


Ohio. 

Cleveland,  May  7. — Active  work  is  now  being  done 
toward  the  combination  of  the  Appleyard  interests 
in  this  state.  Arthur  E  Appleyard,  head  of  the  syn- 
dicate has,  within  the  last  week,  been  in  Cincinnati, 
Cleveland  and  other  cities  in  consultation  with  bank- 
ers and  railroad  men  in  regard  to  the  matter.  The 
plans,  it  is  said,  have  all  been  formulated,  and  Mr. 
Appleyard  is  arranging  to  put  them  into  execution 
at  as  early  a  date  as  possible.  A  rumor  to  the  effect 
that  the  Scioto  Valley  road  might  be  consolidated 
with  this  system  was  heard  on  the  streets  this  week, 
but  it  has  not  been  confirmed  at  all. 

Some  rivalry  has  developed  between  manufacturers 
at  Zanesville  and  the  Zanesville  Railway,  Light  and 
Power  Company,  over  the  use  of  water  from  the 
canal  at  that  point.  The  water  has  been  very  low 
for  some  time  and  the  manufacturers  claim  prior 
right  over  the  railroad  company  in  case  of  scarcity. 

The  Cleveland  Electric  Railway  Company  will  in- 
augurate its  city  touring-car  service  again  about  July 
1st  and  continue  it  until  the  cool  weather  of  fall. 

Contracts  for  the  construction  of  the  Lake  Erie 
and  Southern  Traction  Company's  road  will  be  let 
on  June  15th,  according  to  reports  from  Fostoria. 

Arrangements  will  be  made,  if  possible,  to  begin 
construction  work  on  the  Mansfield  and  Eastern 
traction  line,  between  Mansfield  and  Ashton,  by  the 
first  of  June.  It  is  said  the  road  will  be  bonded  for 
$450,000,  one-third  of  which  has  already  been  placed. 

J.  R.  Holcomb  states  that  the  Buffalo,  Dunkirk 
and  Western  will  be  completed  this  summer  and 
connections  will  be  formed  that  will  give  a  through 
route  from  Cleveland  to  Buffalo.  The  company  has 
23  miles  of  road  in  operation  and  35  graded  and 
ready  for  rails  and  overhead  work. 

The  first  merchants'  excursion  over  electric  roads 
at  Columbus  will  take  place  on  May  12th.  The 
excursion  association  in  that  city  now  has  more  than 
100  members,  and  the  experiment  bids  fair  to  be 
very  successful. 

The  Cleveland  Electric  Railway  Company  will 
build  a  storage-battery  station  in  Newburg  or  at 
some  point  in  the  southern  part  of  the  city  this 
summer,  in  order  to  better  take  care  of  the  current 
operating  lines  in  that  direction.  It  already  has  a 
large  battery  at  the  Windemere  barns  that  has  proved 
of  much  benefit  to  the  long  lines  that  run  to  Euclid 
and  Euclid  Beach. 

The  Columbus,  Newark  and  Zanesville  Interurban 
Electric  Railway  Company  has  put  its  road  in  opera- 


tion on  a  regular  schedule.  Five  cars  a  day  will  be 
run  each  way. 

In  a  case  recently  decided  by  the  Supreme  Court 
of  Ohio,  electric  roads  are  held  liable  for  accidents 
happening  from  wires  which  are  not  strung  high 
enough  over  steam-railway  crossings  to  allow  the 
brakeman  to  pass  under  them  while  standing  erect 
on  a  freight  car. 

The  gross  earnings  of  the  Toledo  and  Western 
for  April  were  more  than  $5,000  greater  than  for 
the  same  month  last  year.  This  is  a  pioneer  freight- 
carrj-ing  electric  road  and  has  more  freight  business 
than  it  can  take  care  of. 

It  is  prophesied  by  some  electric- rail  way  men  that 
building  will  be  on  a  much  more  extensive  scale  in 
1905  than  for  several  years  past.  Cleveland  people 
are  considering  a  number  of  propositions,  some  of 
them  in  the  West,  and  the  matter  will  likely  be 
taken   up  actively   next   spring. 

The  annual  meeting  of  stockholders  of  the  Cin- 
cinnati Gas  and  Electric  Company  was  held  last 
Monday,  and  directors  were  elected.  The  old  offi- 
cers were  all  re-elected  at  a  meeting  of  the  directors 
held  later.  The  report  of  President  Kenan  showed 
that  the  business  the  last  vear  had  been  very  sat- 
isfactory. O.  M.  C. 


Indiana. 

Indianapolis,  May  9. — The  Qiicago  and  Northern 
Indiana  Railroad  Company,  which  proposes  to  build 
an  electric  line  from  Indianapolis  to  Chicago,  has 
filed  articles  of  incorporation.  The  line  will  pass 
through  II  counties  and  parallel  the  Monon  and 
Pennsylvania  lines  by  occupying  the  middle  of  the 
territory  between  them.  The  preliminary  capital 
stock  of  the  company  is  $25,000,  although  it  is  said 
$3,000,000  is  back  of  the  scheme.  The  new  road 
will  transport  freight  in  heavy  freight  cars  drawn 
by  electric  motors.  Sleeping  cars  will  also  be  run 
between  the  two  cities.  The  officers  of  the  company 
are:  President  and  general  manager,  Lester  Soule; 
vice-president,  H.  E.  Davenport ;  secretary  and  treas- 
urer,  A.   L.    Wheeler — all   of   Indianapolis. 

There  was  a  split  among  the  stockholders  of  the 
Indianapolis  and  Eastern  Electric  Railway  Company 
at  their  meeting  on  the  3d  instant,  and  as  a  result 
the  minority  stockholders  elected  new  officers  and 
three  directors,  with  R.  C.  Light  as  president.  The 
majority  stockholders  adjourned  to  meet  May  i8th. 
The  minority  stockholders  are  threatening  to  bring 
suit  to  oust  the  present  officers  and  to  obtain  posses- 
sion. 

The  Indiana  Union  Traction  Company  has  put 
into  effect  a  new  schedule  affecting  all  the  inter- 
urban passenger  cars  on  the  eastern  division.  The 
limited  trains  have  been  increased  and  fast  time 
inaugurated.  The  change  of  time  also  means  in- 
creased fares. 

The  Indianapolis  and  Cincinnati  Traction  Com- 
pany has  brought  condemnation  proceedings  against 
Captain  J.  H.  Mauzy  for  the  necessary  ground  in 
Rushville  upon  which  to  build  the  road's  general 
and  division  offices.  An  offer  of  $10,000  was  refused 
by   Captain   Mauzy. 

An  election  was  held  in  Silver  Creek  Township 
on  the  7th  instant  to  vote  on  the  question  of  a  sub- 
sidy of  $16,800  in  aid  of  the  Louisville  and  Indiana 
Traction  Company.  The  rumor  is  that  the  sub- 
sidy was  carried  by  a  safe  majority! 

The  Indianapolis  Traction  and  Terminal  Com- 
pany paid  into  the  city  treasury  last  week  $30,000, 
being  the  amount  which  the  company  must  pay  the 
city  each  year  under  its  franchise. 

The  Greensburg  Gas  and  Light  Company  has 
changed  its  name  to  the  Greensburg  Light  and 
Power  Company  and  increased  its  capital  stock 
$30,000.  The  company  proposes  to  install  a  new 
electric-light  and  power  plant. 

The  city  of  Mount  Vernon  has  taken  steps  toward 
the  installation  of  a  municipal  electric-lighting  plant 

The  Evansville  and  Henderson  Traction  Company 
has  filed  a  bill  in  equity  in  the  United  States  Circuit 
Court  at  Louisville,  Ky.,  against  the  Henderson 
Bridge  Company,  in  which  the  court  is  asked  to  de- 
clare the  bridge  to  be  a  public  higliway  and  deter- 
mine reasonable  rules  and  regulations  for  the  trac- 
tion company  to  obseive  in  operating  over  it  and  de- 
termine what  would  be  reasonable  toll  for  its  use. 

F. 


Michigan. 

Detroit,  May  7. — The  Detroit,  Ypsilanti  and  Ann 
Arbor  railway  will  equip  two  of  its  cars  with  a  new 
ball-bearing  truck  to  test  the  efficacy,  and,  if  found 
satisfactory  at  the  end  of  six  months,  the  entire 
rolling  stock  of  the  road  will  be  similarly  equipped. 
The  new  system  is  supposed  to  save  the  current  on 
curves  and  stops,  as  well  as  diminish  the  wear  on 
bearings  and  rails. 

J.  O.  Zabel  and  S.  A.  Foster  have  been  granted 
a  franchise  for  a  new  electric  line  from  Petersburg 
to  Jackson. 

The  Toledo  and  IVfichigan  electric  railway  has  filed 
a  mortgage  for  $1,500,000  to  the  Security  Trust 
Company  of  Toledo  to  secure  bonds,  the  proceeds 
of  which  are  to  be  used  for  the  building  of  the  road. 
The  line  will  run  from  Toledo  to  Jackson,  Mich., 
via  Adrian. 

Construction  work  has  been  commenced  on  the 
Coldwater-Quincy  electric  road  at  Coldwater.  It  is 
asserted  that  cars  will  be  running  in  about  two 
months. 

The  Detroit  United  Railway  Company  has  issued 


on  attractive  folder,  "Trolley  Rides  in  City  and 
Country,"  which  shows  not  only  the  city  lines  but 
the  topography  of  the  section  of  Michigan,  Ohio  and 
Ontario  which  the   interurban   lines   traverse. 

The  Goodrich  Transportation  Company,  it  is  un- 
derstood, has  entered  into  a  traffic  arrangement  with 
the  Grand  Rapids,  Grand  Haven  and  Muskegon  elec- 
tric railway  to  protect  itself  against  tlie  combination 
between  the  Grand  Trunk  and  the  Berry  Trans- 
portation   Company. 

Owing  to  the  shifting  of  the  Kalamazoo  River  at 
Otsego,  the  Kalamazoo  Electric  Company  has  been 
forced  to  shut  down  its  plant.  The  river  has  formed 
a  new  channel  around  the  south  end  of  the  big  dam, 
leaving  the  whole  power  plant  high  and  dry.  Most 
of  the  cities  between  Kalamazoo  and  Jackson,  as  well 
as  the  Jackson- Battle  Creek  interurban  road,  receive 
their  power  from  the  system  of  waterpower  dams 
of  this  company,  and  business  had  to  be  suspended 
for  a  couple  of  hours  while  the  Otsego  dam  was 
disconnected  from  the  others.  It  will  take  about  10 
days  to  bring  the  Kalamazoo  River  to  its  old  channel. 

The  city  of  Sault  Ste.  Marie  has  invited  proposals 
from  firms  or  individuals  who  would  like  to  secure 
the  franchise  for  establishing  a  gas  and  electric-light- 
ing plant  in  that  city. 

The  Sommer  Motor  Company  has  been  incorpo- 
rated in  Detroit,  capitalized  at  $40,000. 

The  Detroit,  Monroe  and  Toledo  Short  Line  (elec- 
tric) will  begin  on  May  loth  with  hourly  service 
between  Sibley  and  Toledo,  and  about  the  15th  of 
August,  it  is  expected,  will  run  its  cars  through 
to  Detroit,  connecting  with  the  Detroit  United  Rail- 
way Company's  tracks  at  Woodmere  Cemetery.  A 
waiting  room  is  being  fitted  up  now  in  this  city. 
The  running  time  from  the  City  Hall  in  Detroit 
to  the  business  district  of  Toledo  will  be  about  two 
hours  and  10  minutes.  There  are  no  grade  crossings 
on  the  route.  C.  G.  W. 


Northwestern  States. 

Minneapolis,  May  7. — Bids  will  be  received  by  the 
council  of  South  Stillwater,  Minn.,  until  May  28th 
for  the  construction  of  an  electric-light  plant  from 
plans  by  Professor  F.  J.  Flather  of  Minneapolis.  The 
plant  will  cost  about  $15,000. 

The  Green  Bay  (Wis.)  Light  and  Power  Company 
is  planning  to  remodel  its  plant  so  as  to  double  its 
capacity. 

The  contract  for  wiring  and  lighting  the  public 
library  building  at  Iowa  City.  Iowa,  has  been  let 
to  the  Tri-city  Electric  Light  Company  of  Daven- 
port. 

An  interurban  line  is  proposed  from  Forest  City, 
Iowa,  to  Cresco. 

The  Electrical  Construction  Company  of  Rock 
Island,  111.,  has  secured  the  contract  for  the  new 
machinery  in  the  electric-light  plant  at  Clarion,  Iowa, 
for  $4,900. 

Work  has  been  commenced  on  the  construction  of 
the  new  street-car  line  at  Fargo,  N.  D.,  and  Moor- 
head,  Minn. 

M.  J.  O'Neil  of  St.  Paul,  Minn.,  has  been  awarded 
the  contract  for  electric  wiring  and  fixtures  at  Fort 
Russell,  Wyoming. 

A  three-per  cent,  tax  has  been  voted  at  Marshall- 
town,  Iowa,  to  aid  the  Marshalltown  Electric  Street 
and  Interurban  Railway  Company  in  constructing 
its  proposed  line  to   Grundy  Center. 

The  Garland  Electric  and  Plumbing  Company  of 
Ashland,  Wis.,  has  been  incorporated  with  a  capi- 
tal stock  of  $10,000.  A.  A.  Braatz  heads  the  list  of 
stockholders.  R- 


Rocky  Mountain  States. 

Salt  Lake  City,  May  5. — The  annual  statement  of 
the  Montana  Water,  Electric  Power  and  Mining 
Company,  showing  assets  aggregating  $500,000  and 
liabilities  of  $308,032.15,  has  been  filed  with  the  sec- 
retary  of   state. 

The  Johnson  Electrical  Manufacturing  Company 
has  been  incorporated  at  Tcmpe,  Ariz.,  with  an  au- 
thorized capital  stock  of  $200,000.  The  incorporators 
are  W.  F.   Nutt,  Charles  Johnson  and  others. 

The  large  dam  about  completed  by  the  Dewey  mine 
at  Harpster,  Idaho,  to  be  used  for  electrical  and 
mining  purposes,  is  almost  a  total  wreck  as  a  result 
of  high  water.     The  loss  is  placed  at  $60,000. 

The  Gamble-Shepard  Company  has  been  incorpo- 
rated at  Salt  Lake  City  by  J.  B.  Hoyt,  J.  W.  Guild 
and  others,  for  the  purpose  of  establishing  an  elec- 
trical plating  corporation.  The  company  has  a  capi- 
tal stock  of  $5,000. 

California  capitalists  are  pushing  a  project  to  con- 
nect Reno  and  Sparks,  Nev.,  with  an  electric  rail- 
road, and  work  will  be  commenced  in  the  next  few 
weeks.  G. 


Pacific  Slope. 


San  Francisco,  May  5. — W.  F.  Hynes,  who  has 
been  connected  with  the  sales  department  of  the 
Wagner-Bullock  Electric  Company's  office,  has  left 
for  Los  Angeles  to  open  a  general  engineering  office. 

The  Visalia  Electric  Railway  Company  has  been 
incorporated  with  a  capital  stock  of  $1,000,000.  The 
incorporators  are  Harold  Wheeler,  B.  M.  Maddox, 
W.   H.   Hammond.   C.  J.   Giddings  and   S.   Mitchell. 

Articles  of  incorporation  have  been  filed  in  Wash- 
ington by  the  Snohomish  and  Cherry  Valley  Electric 
Railway  Company,  with  Fred  S.  Anderson,  E.  Col- 
burn  and  others  as  directors.  The  company  has  an 
authorized   capital   stock  of  $120,000.     It   is   the   in- 
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tention  of  the  company  to  construct  an  electric  line 
from  Snohomisli  through  Cherry  Valley.  Franchises 
have  already  been  secured. 

The  Seattle,  Renton  and  Tolt  Electric  Railway 
Company  has  filed  its  incorporation  papers  in  Seat- 
tle, Wash.,  for  the  purpose  of  constructing  an  electric 
road  from  Renton  to  Tolt.  via  Issaquah  and  Falls 
City.  W.  H.  Goldson,  P.  J.  Farley  and  E.  S.  Gill 
are  the  trustees.  The  company  is  capitalized  at 
$75,000. 

Frank  Ross,  assistant  general  manager  of  the  Sac- 
ramento Electric  Gas  and  Railway  Company  of  Sac- 
ramento, states  that  new  machinery  will  be  installed 
in  the  power  house. 

The  Mendocino  Electric  Light  and  Power  Com- 
pany of  Mendocino.  Cal.,  has  been  placed  in  full 
possession  of  the  Mendocino  Lighting  Company's 
plant.  J.  Grindle  is  president  of  the  company  and 
Albert  Brown  secretary. 

D.  M.  Drumheiler  of  the  Palmer  Mountain  Com- 
pany, with  headquarters  at  Spokane,  Wash.,  states 
that  money  is  being  raised  to  put  in  a  large  electric 
power  plant  on  the  Palmer  Mountain  tunnel  prop- 
erty this  summer.  The  proposed  plant  will  be  put  in 
on  Coulee  Creek  and  will  cost  about  $150,000.        A. 


PERSONAL. 

William  Marconi  sailed  from  Liverpool  for  New 
York  on  May  7th  on  the  steamship  Campagnia. 

H.  A.  Douglas,  manager  of  the  Citizens'  Telephone 
Company  (Independent)  of  Jackson,  Mich.,  has  been 
obliged  to  resign  on  account  of  ill  health  and  will 
go  to  California. 

George  Dawson,  for  many  years  a  railroad  con- 
tractor and  electric  street-railway  proprietor  in  Can- 
ada, died  suddenly  a  few  days  ago  and  was  buried 
in  St.  Catharines. 

Edward  Jones,  manager  of  the  Western  Union 
Telegraph  Company  at  Mankato,  Minn.,  has  been 
promoted  to  the  position  as  manager  of  the  com- 
pany's  office  at   Sioux  Falls,   S.  D. 

Arthur  E.  Appleyard  has  been  chosen  president 
of  the  Dayton,  Springfield  and  Urbana  and  the  Co- 
lumbus, London  and  Springfield  electric  roads  in 
Ohio  to  succeed  John  S.  Harshman,  resigned. 

The  friends  of  H.  S.  Gilkey  of  the  firm  of  Pendle- 
ton &  Gilkey  of  Minneapolis  will  be  pleased  to  learn 
that  he  is  again  attending  to  business,  after  a  severe 
attack  of  illness,  which  covered  a  period  of  three 
months. 

Dr.  F.  A.  C.  Perrine,  first  vice-president  of  the 
Stanley  Electric  Manufacturing  Company,  whose 
main  office  is  in  Pittsfield,  Mass.,  stopped  in  Chi- 
cago last  week.  Dr.  Perrine  is  making  a  trip  west 
in  the  interests  of  the  company. 

C.  P.  Weaver,  special  agent  of  the  Pliiladelphia 
Rapid  Transit  Company  and  one  of  the  best-known 
men  in  Philadelphia  traction  circles,  died  in  Phila- 
delphia on  May  3d  of  acute  Bright's  disease.  He 
was  born  in  1859  and  had  been  connected  with  street- 
railway  matters  since  1S80. 

It  is  reported  that  Blaine  Claypool,  a  former  well- 
known  telephone  man  of  Youngstown,  Ohio,  com- 
mitted suicide  in  Seattle  recently.  Besides  being 
manager  of  construction  for  several  plants  in  Ohio, 
]\ir.  Claypool  built  the  Independent  plant  at  Bir- 
mingham, Ala.,  and  did  other  work  in  the  South. 
Putnam  A.  Bates  and  John  Neilson  of  New  York 
'  city  announce  that  they  have  formed  a  partnership 
under  the  firm  name  of  Bates  &  Neilson  to  practice 
consulting  engineering.  Their  offices  are  at  No.  42 
Broadway.  Sir.  Bates  was  formerly  with  the 
Crocker-Wheeler  Company  and  is  one  of  the  well- 
known  electrical  engineers  of  the  country. 

H.  V.  Croll,  who  has  been  in  charge  of  the  Salt 
Lake  City  (Utah)  oflice  of  the  Alh's-Chalmers  Com- 
pany for  several  years  and  w^ho  was  before  that  the 
representative  of  the  E.  P.  Allis  Company  at  Spo- 
kane, Wash.,  has  been  appointed  to  the  charge  of  the 
Allis-Chalmers  office  in  San  Francisco,  as  the  suc- 
cessor of  George  Ames,  who  has  resigned.  Mr. 
CroU's  San  Francisco  office  is  623  Hayward  Building. 

John  Findley  Wallace  of  Chicago,  general  man- 
ager of  the  Illinois  Central  Railroad  Company,  has 
accepted  the  appointment  of  chief  engineer  in  charge 
of  the  construction  of  the  Isthmian  Canal.  Mr. 
Wallace  was  born  in  Massachusetts  and  graduated 
as  a  civil  engineer  at  Monmouth  University,  Mon- 
mouth, 111.  Since  leaving  school  he  has  had  to  do 
with  many  important  construction  problems.  He  is 
prominent  among  railroad  officials.  After  the  pre- 
liminary work,  which  will  require  probably  two 
years,  he  will  go  to  the  isthmus,  to  remain  until  the 
canal    is    completed. 


WESTERN     ELECTRICIAN 

lamps  is  to  be  60;  to  be  enclosed  arc  lights  of  2,000 
cancllepower.  The  minimum  total  number  of  hours 
of  light  furnished  to  be  not  less  than  129,600  hours 
a  year. 

The  city  of  Elkton,  Ky.,  has  granted  a  franchise 
to  E.  L.  Peck  of  Guthrie,  Ky.,  for  lighting  the  town 
with  electricity  for  five  years.  Mr.  Peck  has  a  plant 
at    Guthrie. 

The  Livermore  (Cal.)  Water  and  Power  Company' 
is  preparing  to  extend  its  power  line  to  Ruby  Hill, 

where  electricity  will  be  used  as  motive  power  for 
the   grape  crushers. 

A  90-kilowatt  electric-light  plant  will  be  erected 
at  once  by  the  recently  incorporated  Pineville  (Ky.) 
Electric  Light,  Power  and  Ice  Company,  of  which 
R.  L.   Bowman  is  president. 

At  the  recent  meeting  of  the  council  of  Sylacauga, 
Ala.,  a  $20,000  bond  issue  was  authorized,  the  pro- 
ceeds of  which  will  be  spent  in  the  erection  of  a 
water  and  electric-light  plant. 

Garff  &  Son  of  Logan,  Utah,  have  submitted  a 
proposition  to  the  council  of  that  city  to  build  a 
light  and  power  plant  to  furnish  light  and  power 
to  the  city.  The  proposition  has  been  referred  to  a 
committee. 

John  Frith  &  Son  of  Watseka,  111.,  have  been  in- 
corporated as  the  Watseka  Electric  and  Heat  Com- 
pany and  have  secured  a  franchise  from  the  City 
Council  of  Watseka  for  lighting  the  city  for  a  period 
of  20  years. 

The  city  of  Thomson,.  Ga.,  has  decided  to  construct 
the  proposed  electric-light  plant  at  a  cost  of  $12,000. 
J.  B.  McCrary  of  Atlanta,  Ga..  will  have  charge  of 
the  construction.  The  city  will  also  install  a  sys- 
tem of  waterworks. 

The  Southern  Illinois  Electric  Railway  Company 
has  forfeited  its  franchise,  which  was  granted  to 
it  by  the  Belleville  City  Council  several  meetings 
ago.  The  company  proposed  to  build  an  electric 
railway  between  Belleville  and  Mount  Vernon,  111. 

The  Winona  (Minn.)  Railway  and  Light  Company 
is  asking  the  city  for  an  extension  of  its  franchise, 
which  expires  in  seven  years,  to  40  years.  The  com- 
pany has  made  extensive  improvements  and  wishes 
to  float  long-term  bonds  to  meet  the  expenditures 
incurred.  The  city  holds  one  of  the  lowest  con- 
tracts for  light  of  any  city  of  similar  conditions,  but 
thinks  an  extension  of  20  years  sufficient. 

The  Municipal  Board  of  Estimates  of  the  city 
of  Baltimore,  Md.,  has  determined  that  as  a  franchise 
tax  for  its  rights  to  use  streets  and  subwa3's  for 
supplying  power  the  Maryland  Telephone  and  Tele- 
graph Company  shah  pay  1%  per  cent,  on  gross 
receipts  of  its  electric-lighting  and  power  business 
to  the  city.  The  board  also  prohibited  the  Maryland 
company's  consolidation  with  any  other  electric-light 
company. 
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It  is  proposed  to  run  the  cars  in  connection  with  the 
West  Seattle  ferry,  making  a  five-cent  fare  from  the 
wharf  at  Seattle  to  the  terminus  of  the  West  Seattle 
car  line  and  vice  versa.  The  five  cents  it  is  proposed 
to  divide,  giving  three  cents  to  the  ferry  and  two 
cents  to  the  car  line. 


ELECTRIC  LIGHTING. 

The  city  of  New  Haven,  Ind.,  will  receive  bids 
until  May  24th  for  the  construction  of  an  electric- 
light  plant. 

The  plant  of  the  Antigo  Electric  Light  and  Power 
Company  at  Antigo,  Wis.,  has  been  destroyed  by 
fire,  causing  a  loss  of  $20,000. 

Bids  are  asked  by  the  city  of  Effingham,  111.,  until 
May  17th  for  the  contract  for  lighting  the  city 
streets  for  a  period  of  five,  10  and  15  years  from 
November  5,  1904.     The  minimum  number  of  street 


POWER  TRANSMISSION. 

Congress  has  passed  a  bill  granting  permission 
for  the  construction  of  a  dam  in  the  Tennessee 
River  at  Chattanooga,  Tenn.,  and  the  operation 
'of  .a  plant  to'  develop  electrical  power.  From 
25,000  to  40,000  horsepower  will  be  developed.  The 
construction  of  the  dam  will  also  comolete  the  im- 
provements of  the  Tennessee  River,  which  will  ren- 
der that  stream  navigable  during  the  entire  year  from 
Chattanooga  to  Paducah.  A  company  will  probably 
be  formed,  with  C.  E.  James  of  Chattanooga  as 
president  and  J.  C.  Guild  as  engineer,  for  the  con- 
struction and  operation  of  the  plant. 


ELECTRIC  RAILWAYS, 

An  ordinance  has  passed  first  reading  in  councils 
of  Pottstown,  Pa.,  granting  permission  to  the  Potts- 
town  and  Reading  street  railway  to  lay  tracks  on 
King  Street.  The  company  agrees  to  pave  several 
blocks  of  the  street  each  year  until  the  entire  length 
of  the  street  is  paved  and  also  to  keep  the  street  in 
repair. 

The  ordinance  recently  passed  by  the  City  Council 
of  Springfield,  111.,  granting  a  perpetual  franchise  to 
the  Illinois  Central  Traction  Company  for  street- 
railway  privileges  was  vetoed  by  Mayor  Devereux 
and  a  sub-committee  was  instructed  to  draw  a  new 
ordinance.  The  street-car  company  has  its  track  fin- 
ished, poles  up  and  wire  strung  to  the  city  limits,  and 
awaits  the  action  of  the  council. 

The  Kansas  City,  Burlingame  and  Western  Elec- 
tric Railway  Company,  which  forms  a  link  in  the 
proposed  large  Kansas  system,  has  been  incorporated 
with  a  capital  of  $2,000,000.  The  road  will  connect 
with  the  Kansas  City  and  Olathe  line  at  Olathe.  It 
will  run  through  Baldwin,  Overbrook  and  Bur- 
lingame to  Council  Grove,  a  distance  of  100  miles. 
Spurs  to  connect  with  the  main  line  will  increase  this 
mileage  materially.  Hugh  A.  Holmes  is  president 
of  the  new  company. 

The  Northern  Railway  Company  of  France  is  at 
present  installin,g  a  transformer  sub-station  at  the 
Amiens  railway  station,  where  the  direct  current 
supplied  by  the  power  house  is  to  be  transformed  into 
single-phase  alternating  current  and  transmitted  over 
a  distance  of  five  kilometers  to  Longueau,  where  it 
will  be  utilized  for  the  lighting  of  the  railway  station. 
The  Amiens  sub-station  will  contain  two  35-kilowatt 
Westinghouse  rotary  converters  and  a  30-kilowatt 
Westinghouse  transformer.  At  the  Longueau  rail- 
way station  the  pressure  will  be  lowered  to  115  volts 
by  means  of  a  28-kilowatt  Westinghouse  transformer. 

The  city  of  West  Seattle,  Wash.,  has  voted  to 
bond  itself  for  $18,000,  the  money  to  be  used  in  the 
construction  of  an  electric  railway  from  the  ferry 
landing  to  connect  with  the  terminus  of  the  local 
car  line.  The  city  has  recently  received  a  forfeit 
of  $2,000  from  the  Seattle  Electric  Company  on  an 
unexpired  charter  and  $4,000  from  the  Northern 
Pacific  railroad  on  an  uncompleted  road  in  the  same 
territory    in    which    the    city    contemplates    building. 


AUTOMOBILES. 


A  company  has  liecn  formed  to  carry  on  an  auto- 
mobile service  between  Hochheim,  Germany,  a  vil- 
lage of  1,475  inhabitants,  and  the  city  of  Erfurt, 
which  is  a  short  distance  away.  At  first  efforts  were 
made  to  induce  the  Erfurt  Electric  Street  Railway 
Company  to  extend  its  tracks  to  Hochheim,  but,  the 
company  refusing,  it  has  been  decided  to  establish 
this  automobile  service. 


TELEGRAPH. 


A  unique  accident  prostrated  the  Western  Union 
telegraph  service  along  the  Rock  Island  road  re- 
cently. A  few  miles  from  Joliet  a  telegraph  pole 
was  blown  across  the  tracks  and  the  wires  were 
struck  by  a  freight  train  going  at  full  speed.  The 
tender  caught  up  the  pole  and  carried  it  half  a 
mile.  Thirty  poles  were  dragged  down  before  the 
accident    was   discovered. 

The  city  solicitor  of  Philadelphia  has  recovered 
from  the  Western  Union  Telegraph  Company 
$8,119.81,  the  amount  of  license  fees  for  poles  and 
wires  under  the  ordinances  of  1881  and  1883,  for 
1885,  1886,  1887,  1888,  i88g,  1890  a.nd  1891.  This 
case  has  been  tried  in  the  United  States  Circuit  Court 
three  times.  In  the  third  trial  the  jury  rendered 
a  verdict  in  favor  of  the  city  for  the  full  amount  of 
its  claim,  with  interest. 

With  2,300  miles  of  cable  on  board  for  the  com- 
pletion of  the  New  York-Fayal  section  of  the  Ger- 
man-American duplicate  cable,  the  steamship  Stephan 
arrived  in  New  York  from  Bremen,  and  after  coal- 
ing proceeded  in  search  of  the  buoy  marking  the  end 
of  the  lOO-mile  stretch  of  cable  laid  last  fall.  The 
end  will  be  spliced  on  board  and  the  steamer  will 
then  complete  the  connection  with  the  Azores.  The 
cable  on  board  the  Stephan  was  made  in  Germany 
and  is  valued  at  $230,000. 


SOCIETIES  AND  SCHOOLS. 

The  Ohio  Electric  Light  .Association  announces 
Sandusky  and  August  l6th,  17th  and  iSth  as  the 
place  and  date  of  its  next  convention.  Papers  of  a 
valuable   character   are  promised. 

The  first  dinner  of  the  recently  organized  Mag- 
netic Club  of  Philadelphia  w'as  attended  by  about 
2co  persons  representing  various  branches  of  elec- 
trical work.  The  special  guests  were  W.  T.  West- 
brook,  W.  F.  Jones,  Thomas  E.  Fleming  and  M.  J. 
O'Leary  of  New  York.  Speeches  were  made  by 
some  of  the  guests  and  the  officers  of  the  club. 

The  Massachusetts  Institute  of  Technology  of 
Boston  offers  summer  instruction  during  the  months 
of  June  and  July,  supplementing  the  regular  work 
of  the  year,  and  a  bulletin  is  issued  outlining  the 
courses  of  study.  Entrance  examinations  for  the 
regular  college  year  w-ill  be  held  in  Boston  on  June 
30th  and  July  1st  and  2d  and  a  second  series  on 
September  20th,  2i5t  and  22d.  Entrance  examina- 
tions will  also  be  held  in  other  cities  June  22d^  to 
25th,  some  of  the  principal  points  in  the  West  being 
Chicago,  Milwaukee,  St.  Louis,  Detroit,  Fort  Wayne 
and  Denver.  Further  information  in  regard  to  them 
may  be  had  by  addressing  Dr.  Thomas  S.  Fiske, 
secretary,  college  entrance  examination  board,  Post- 
office   sub-station   84,    New   York,   N.    Y. 

President  Edgar  of  the  National  Electric  Light  As- 
sociation was  in  New  York  last  week,  making  final 
arrangements  for  the  Boston  convention.  Twenty- 
five  papers  and  reports  are  now  in  tj-pe,  and  it  is 
expected  that  copies  will  be  distributed  to  those 
members  who  have  announced  their  intention  of  at- 
tending the  meeting,  reaching  them  before  they  leave 
home,  and  thus  enabling  them  to  prepare  themselves 
to  discuss  the  papers  intelligently.  Mr.  Hodskinson, 
chairman  of  the  committee  on  hotel  accommodations, 
has  succeeded  in  getting  replies  from  every  member 
company  stating  whether  or  not  a  representative 
would  be  in  attendance,  and  from  these  replies  it 
is  estimated  that  the  representation  will  be  far  m 
excess  of  that  at  any  previous  meeting.  Most  sys- 
tematic arrangements  have  been  made  for  the  re- 
ception and  registering  of  delegates,  and  a  plan  of 
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distributing  and  looking  after  the  papers  has  been 
formulated,  which  promises  to  make  that  part  of 
the  convention  routine  run  very  smoothly. 


PUBLICATIONS. 


The  latest  catalogue  and  price  list  of  engines,  boil- 
ers, etc,  for  sale  by  the  Whitehead  Machinery 
Company  of  Davenport,  la.,  is  being  sent  out.  It 
may  be  had  upon  request. 

The  Emerson  Electric  Manufacturing  Company 
of  St.  Louis  is  furnishing  its  friends  with  a  neat 
pocket  map  of  St.  Louis  and  of  the  fair  grounds, 
printed  on  opposite  sides  of  the  sheet.  The  map  of 
the  grounds  contains  also  an  index  of  locations. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  has 
prepared  a  handbook  of  its  switchboards  "with  quo- 
tations on  the  spot."  All  the  various  types  of  switch- 
boards as  manufactured  by  this  company  are  de- 
scribed and  also  a  list  of  standard  switchboard  parts. 

Reconstructed  granite  for  electrical  insulation  is 
manufactured  by  the  Reconstructed  Granite  Com- 
pany of  New  York  city.  A  small  catalogue  from 
this  company  illustrates  and  describes  the  various 
forms  of  third-rail  insulators,  which  are  one  of  the 
most  important  of  the  company's  products. 

A  carefully  prepared  catalogue  on  "Wire  Rope_and 
Fittings"  comes  from  the  American  Steel  and  Wire 
Company  of  Chicago.  Wire  ropes  for  almost  every 
purpose  are  listed ;  also  wire-rope  fittings,  such  as 
hooks  and  sockets,  hooks  and  thimbles,  etc.  A  clear 
description  of  how  to  splice  a  wire  cable  is  one  of 
the  useful  things  given  in  the  book. 

Another  of  the  handsome  catalogues  of  the  Murray 
Iron  Works  Company,  Burlington,  Iowa,  has  ap- 
peared and  tells  all  about  Murray  Corliss  engines  and 
high-pressure  boilers.  The  catalogue  is  an  example 
of  high-class  typographical  work  and  is  profusely 
illustrated.  It  describes  not  only  boilers  and  engines 
but  also  a  line  of  air  compressors. 

"A  Wallet-ful  of  Information"  is  an  apt  title  for 
the  little  booklet  issued  by  the  Columbia  Incandes- 
cent Lamp  Company  of  St.  Louis.  It  contains  enough 
and  not  too  much  information  about  the  company's 
lamps  to  make  it  a  handy  little  reference  book  to  be 
kept  as  a  guide  in  ordering  lamps.  The  booklet 
contains  not  a  few  neat  illustrations  and  some  "facts 
without    fringe"    about    Columbia    lamps. 

Duncan  integrating  wattmeters  for  direct  current 
arc  described  in  a  bulletin  from  the  Duncan  Electric 
Manufacturing  Company  of  Lafayette,  Ind.,  which 
notes  in  detail  the  construction  and  working  of 
these  instruments.  Something  new  in  the  construc- 
tion is  the  visual  bearing,  which  permits  of  the 
lower  end  of  the  shaft  or  spindle  point  and  the  jewel 
iDearing  being  inspected  while  the  meter  is  in  opera- 
tion. 

The  new  catalogue  of  engines  and  boilers  made  by 
James  Leffel  &  Co.  of  Springfield,  Ohio,  will  interest 
anyone  who  has  to  do  with  steam  power.  It  goes  into 
the  matter  of  the  making  of  Leffel  engines  and 
boilers  and  indicates  the  advantages  of  this  class 
of  apparatus.  The  book  is  well  gotten  up,  printed 
on  heavy  enameled  paper,  has  numerous  full-page 
and  many  smaller  illustrations,  and  is  filled  with 
detailed  information  about  engines  and  boilers.  The 
catalogue  will  be  mailed  free  to  prospective  buyers  of 
engines  or  boilers. 

A  finely  illustrated  pamphlet  devoted  to  theater 
dimmers  comes  from  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee.  These  dimmer  de- 
vices, in  the  modern  theater,  have  now  become  an 
important  part  of  the  stage-lighting  equipment.  The 
dimmer  sets  as  manufactured  by  this  company  are 
thoroughly  described  and  illustrated  in  the  pamphlet, 
which  w-ill  be  of  interest  to  those  who  have  to  do 
with  theatrical  apparatus.  The  catalogue  is  put  to- 
gether in  a  way  that  reflects  credit  on  the  company's 
literary  bureau. 

A  synopsis  which  is  intended  to  outline  the  prod- 
ucts of  the  Stanley  Electric  Manufacturing  Com- 
pany is  embodied  in  an  interesting  pamphlet  just 
issued  by  that  company.  It  begins  with  the  great 
2,000-kilowatt  inductor  alternators,  followed  by  de- 
scriptions of  the  larger-type  motors,  revolving-field 
generators,  transformers,  and  on  down  through  the 
various  smaller  electrical  apparatus.  The  pamphlet 
is  comprehensive  and  gives  a  good  idea  of  the  scope 
of  the  company's  undertakings  in  the  line  of  elec- 
trical manufacture  and  is  well  illustrated  and  ar- 
ranged. 


MISCELLANEOUS. 


The  proposed  electrical  exhibition  at  Warsaw,  Rus- 
sia, recently  announced  in  the  Western  Electrician, 
has  been  canceled  owing  to  belief  of  the  promoters 
that  pending  the  duration  of  the  Russo-Japanese 
conflict  such  an  exposition  would  not  pay. 

Professor  Alexander  Graham  Bell  recently  gave 
an  exhibition  of  the  tetrahedral  kite,  which  he  be- 
lieves has  solved  the  secret  of  aerial  navigation.  The 
demonstration  was  made  in  a  suburb  of  Washington, 
D.  C,  to  the  members  of  the  National  Geographic 
Society,  of  which  Professor  Bell  was  formerly  the 
president.  Professor  Bell  said  the  motor  would 
eventually  take  the  place  of  the  kite  string,  and  that 


when  this   had  been  accomplished   aerial  navigation 
is   established. 

The  latest  departure  in  the  slot-machine  line  is  the 
automatic  electric  fan.  Anyone  wishing  to  raise  the 
wind  has  merely  to  insert  a  penny  in  the  slot,  where- 
upon he  is  greeted  by  a  cent's  worth  of  breeze — 
after  which  the  fan  stops  and  is  ready  for  the  next 
customer. 

Subscriptions  of  small  amounts  are  being  solicited 
in  many  countries  for  the  purpose  of  erecting  a  me- 
morial statue  to  James  Watt  in  Greenock,  Scotland, 
on  the  site  of  the  humble  cottage  in  which  Mr.  Watt 
was  born.  Andrew  Carnegie  is  president  and  Theo- 
dore Dwight  secretary  of  the  American  committee 
having  the  matter  in  hand.  Contributions  may  be 
directed  to  the  latter  at  gg  John  Street,  New  York 
city. 

When  it  was  decided  to  build  the  new  royal  palace 
for  the  crown  prince  in  Japan  engineers  were  sent 
to  all  the  capitals  in  the  old  world  to  select  from 
each  the  best  and  most  beautiful  effects.  It  was 
found,  however,  that  the  palaces  of  the  old  world 
were  painfully  far  behind  in  the  matter  of  lighting, 
heating  and  ventilation.  Engineers  were  then  sent 
to  the  United  States,  with  the  effect  that  American 
boilers,  engines,  piping  and  heating,  lighting  ar.d 
ventilating  systems  were  installed. 

In  the  report  of  the  directors  of  the  Philadelphia 
Bourse  for  the  year  ended  December  31,  1903,  in 
relation  to  the  substitution,  which  has  been  made,  of 
electrically  driven  power  pumps  for  three  of  the 
steam  pumps  used  for  boiler-feed  and  house  service, 
the  committee  states :  "The  pumps  were  installed 
and  put  into  sen-ice  during  the  month  of  March  at  a 
cost  of  $1,826.66,  and  we  have  every  reason  to  be- 
lieve that  the  large  saving  of  coal  effected  during  the 
latter  part  of  the  year  was  due  in  a  great  measure 
to  the  use  of  these  pumps." 

William  Jones,  assistant  foreman  of  one  of  the 
shops  of  the  General  Electric  Company  at  Schenec- 
tady, recently  received  a  charge  of  2,300  volts  when 
the  coils  of  an  armature  grounded.  He  was  re- 
moved to  the  hospital,  where  he  recovered.  Jesse 
Resseguir,  also  employed  at  the  General  Electric 
works  on  the  same  day,  received  only  600  volts 
while  working  on  one  of  the  electric  "mules"  to  be 
tested  for  use  on  the  canals  of  the  state  shortly, 
and  died  after  being  removed  to  the  hospital.  The 
circumstances  connected  with  the  shocks,  as  tlie 
location  and  duration  of  contact,  strength  of  cur- 
rent, etc.,  and  the  physical  condition  of  the  men,  are 
not  given  in  the  newspaper  dispatches.  These  facts 
would  doubtless  explain  why  the  man  receiving  the 
shock  at  the  lower  voltage  died  while  the  other  one 
lived. 


TRADE  NEWS. 


Mr.  F.  W.  Broiles,  wdio  has  conducted  an  elec- 
trical-supply establishment  in  Fort  Worth,  Texas, 
has  sold  his  stock  to  C.  C.  Dickson,  who  will  con- 
tinue the  business. 

J.  W.  Johnston  and  C.  G.  Du  Bois  are  at  the  head 
of  the  Carolina  Pole  Company,  recently  incorpo- 
rated at  Wilmington,  N.  C,  for  the  purpose  of  man- 
ufacturing telephone  and  telegraph  poles.  The  com- 
pany is  capitalized  at  $25,000. 

The  supervising  architect  of  the  Treasury  De- 
partment, Washington,  D.  C,  will  receive  sealed 
proposals  until  June  15th  for  the  construction  (in- 
cluding electric  wiring  and  conduits)  of  the  postoffice 
and  custom  house  at  Traverse  City,  Mich. 

Lorenzo  J.  Haddock,  formerly  foreman  of  the 
Salt  Lake  Electric  Supply  Company,  has  gone  to 
Boise,  Idaho,  where  he  will  open  up  a  large  electric- 
supply  house.  A  number  of  Salt  Lake  men  are  in- 
terested and  it  is  stated  that  a  $20,000  stock  has 
been  ordered. 

The  Canadian  business  of  the  AUis-Chalmers  Corn- 
pany,  which  recently  acquired  the  Bullock  Electric 
Manufacturing  Company  of  Cincinnati,  will  here- 
after be  conducted  by  a  new  organization  bearing  the 
name  Allis-Chalmers-Bullock,  Ltd.  The  works  and 
principal  offices  of  this  important  new  Canadian  com- 
pany are  in  Montreal. 

The  Toledo  Electric  Storage  Battery  Company, 
capitalized  at  $100,000,  has  been  reorganized,  with 
J.  Crasser  as  president.  The  inventor,  George  J. 
Miller,  and  Messrs.  Tyler  Greene,  Louis  Alexander 
and  Mr.  Dick  remain  with  the  company.  The  busi- 
ness contemplated  is  the  manufacture  of  a  storage 
battery  for  general  purposes  as  well  as  for  use  in 
automobiles. 

Wellman  Bros,  will  open  an  electric-supply  wiring 
and  repair  business  in  Ashland,  Ky.  They  will  also 
manufacture  arc  headlights  for  electric-railway  cars, 
locomotives,  and  for  marine  service.  These  head- 
lights are  the  patent  of  Harlan  W'ellman,  one  of  the 
firm.  The  company  is  to  be  incorporated  under  the 
laws  of  Kentucky,  with  I-I.  F.  Wellman  as  manager. 

It  is  reported  that  the  Crocker- Wheeler  Company 
of  Ampere,  N,  J.,  is  about  to  open  a  branch  office  in 
the  Hibernian  Bank  Building,  New  Orleans,  to  ac- 
commodate the  growing  demand  in  this  territory 
for  light  and  power  generators  and  for  motors  to 
drive  machine  tools  in  all  sorts  of  industrial  plants, 


milling  machinery,  printing  presses,  etc.  The 
Crocker-Wheeler  Company  has  15  branch  offices  in 
the  United  States  and  the  present  announcement  ex- 
emplifies the  constantly  increasing  importance  of  the 
southern   market  to  manufacturers. 

The  Rolfe  Electric  Company  of  Chicago  gives  no- 
tice that  the  license  to  manufacture  under  its  patents 
heretofore  held  b^-  the  American  Electric  Fuse  Com- 
pany of  Chicago  has  been  revoked.  Frank  B.  Cook. 
240  West  Lake  Street,  Chicago,  now  has,  the  Rolfe 
company  says,  an  exclusive  license  to  manufacture 
and  sell  all  self-soldering  heat  coils  and  other  circuit- 
protecting  devices  and  apparatus  covered  by  the  Rolfe 
patents  and  applications  for  patents,  as  well  as  any 
devices  of  that  kind  which  may  hereafter  be  invented 
by  Charles  A.  Rolfe  or  owned  and  controlled  by  the 
Rolfe  Electric  Company. 

The  Fibre  Conduit  Company  of  Orangeburg, 
N.  Y.,  reports  that  last  month  proved  to  be  the 
■busiest  April  in  its  history.  Some  of  the  larger 
orders  received  are  those  from  the  Edison  Elec- 
tric Illuminating  Company  of  Brooklyn,  Edison  Il- 
luminating Company  of  Detroit,  Edison  Electric  Il- 
luminating Company  of  Boston,  Citizens'  Telephone 
Company  of  Grand  Rapids,  Mich.,  Merchants'  Heat 
and  Light  Company  of  Indianapolis,  and  the  Elec- 
trical Commission  of  Baltimore.  The  western  office 
of  the  company  is  at  1760  Monadnock  Building,  Chi- 
cago, and  is  in  charge  of  W.  W.  Smythe,  Jr.,  western 
manager. 

President  F.  J.  Alvin  of  the  American  Electrical 
and  Novelty  Company,  New  York,  states  that  for- 
eign business  in  American  electrical  supplies  and 
novelties  is  growing  rapidly.  The  company  has 
factories  and  selling  agencies  in  Paris,  Berlin  and 
London.  Mr.  S.  Stern,  European  manager  of  the 
company,  has  arrived  in  the  United  States  and  is  ar- 
ranging the  company's  exhibit  at  the  St.  Louis  fair. 
He  has  brought  with  him  several  new  ideas  for  elec- 
trical devices.  A  feature  of  ,  the  exhibit  will  be  a 
new  clock,  standing  eight  feet  high,  recently  brought 
out  by  the  compan>'.  Another  feature  of  the  exhibit 
will  be  a  peacock,  the  body  of  which  will  be  composed 
of  colored  glass,  illuminated  from  the  inside  by  21 
16-candlepower  lamps.  Mr.  Stern  says  that  since 
establishing  the  factory  in  Berlin  in  1900  for  the  man- 
ufacture of  portable  electric  lights,  many  competing 
factories  have  been  started  there  for  the  manufacture 
of  electrical  novelties.  Other  countries  offer  less 
competition. 


BUSINESS. 


W.  T.  Reynolds,  the  popular  cedar-pole  dealer 
of  Minneapolis,  has  just  returned  from  an  extensive 
business  trip. 

Roy  E.  Sails,  electrical  broker  of  Burlington,  Vt, 
makes  the  announcement  that  he  is  prepared  to  buy 
or  sell  anything  in  the  shape  of  electrical  machinery 
or  plants  on  commission. 

A.  E.  Whitmore,  the  Minneapolis  cedar-pole 
dealer,  states  that  he  is  doing  an  excellent  business 
and  anticipates  even  a  greater  volume  of  business 
during  the  next  few  months. 

The  Minnesota  Electric  Company,  maker  of  the 
Chapman  lightning  arrester  for  telephone  circuits,  so 
extensively  used  throughout  the  country,  announces 
a    constantly    increasing    demand    for    its    product. 

Edward  P.  Burch,  the  consulting  engineer  of 
Minneapolis,  so  well  known  throughout  the  North- 
west, has  just  returned  from  a  business  trip.  Mr. 
Burch  anticipates  a  greatly  increased  business  in 
his  line  during  the  next  few  months. 

Winn,  Milmoe  &  Porter,  electrical  and  mechanical 
engineers  of  1105  Stock  Exchange  Building,  Chicago, 
have  prepared  a  table  of  gauges  which  will  be  mailed 
to  anyone  upon  receipt  of  postage.  They  also  nave 
for  sale  a  "fractometer,"  a  convenient  device  for  the 
solving  of  problems  involving  the  addition  and  sub- 
traction of  fractions  and  decimals. 

The  Squire  Electric  Company  of  Kansas  City,  Mo., 
reports  that  business  in  spring  construction  work  is 
extremely  satisfactory.  The  company's  work  has 
been  extensive  in  this  line,  it  having  recently  com- 
pleted large  contracts  on  several  of  the  largest  office 
buildings  in  Kansas  City  and  in  Leavenworth,  Kan. ; 
it  has  done  work  on  over  50  different  buildings. 

The  Automatic  Electric  Company  of  Chicago'  is 
now  installing  4,000  automatic  telephones  and  com- 
plete switching  equipment  for  the  Home  Telephone 
Company  of  Los  Angeles.  Cal..  and  1,200  for  the 
Auburn  Telephone  Company,  Auburn,  N.  Y.  It  has 
also  received  orders  for  the  equipment  of  San  Diego, 
Cal.,  with  1,200  automatic  telephones,  and  Lewiston, 
Me.,  with   1,500. 

The  Page  and  Hill  Company,  lumber  exchange, 
Minneapolis,  announces  that  it  has  added  to  its 
already  large  assortment  of  poles,  Idaho  cedar  poles 
from  55  to  65  feet.  This  particular  assortment  will 
be  kept  at  the  company's  Minnesota  transfer  yards, 
thus  enabling  the  company  to  fill  orders  promptly 
for  this  class  of  poles.  The  Page  and  Hill  Company 
is  doing  an  excellent  white-cedar-pole  business,  and 
states  that  the  outlook  for  a  good  summer  trade  is 
encouraging. 

The  Jandus  Electric  Company  of  Cleveland  has 
this   season   impro\'ed   upon   its   already  popular  fan 
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and  is  now  ready  to  supply  a  combination  mounting 
wliich  makes  the  fan  adaptable  for  desk,  bracket, 
trunnion  or  bracket-trunnion  use.  The  journals  are 
carried  on  a  one-piece  ring,  which  maintains  the 
bearings  in  rigid  relation.  The  company  is  also  ex- 
ploiting the  merits  of  the  Jandus  enclosed  arc  lamp. 
The  Chicago  office  is  at  1537  Monadnock  Building. 

Superintendent  W.  H.  Hornberger  and  Manager 
O.  C.  Irwin  of  the  Crawfordsville  Electric  Company 
of  Crawfordsville,  Ind.,  were  visitors  in  Chicago 
last  week.  Messrs.  Hornberger  and  Irwin  were  en 
route  to  Milwaukee  on  special  business.  Mr.  Horn- 
berger reports  an  excellent  business  for  his  company 
and  states  that  the  Crawfordsville  company  recently 
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closed    several    deals    for    large    transformers.      The 
company  is  making  a  specialty  of  large  transformers. 

Marshall  H.  Coolidge,  president  of  the  Marshall 
H.  Coolidge  Company  of  Minneapolis,  producer  of 
cedar  poles,  reports  a  very  satisfactory  business  in 
his  line.  Mr.  Coolidge  is  one  of  the  best-known 
cedar  men  in  the  Northwest,  and  the  company's  ex- 
cellent facilities  for  doing  a  large  business,  coupled 
with  the  ability  and  energy  shown  by  Mr.  Coolidge 
and  his  associates,  have  enabled  it  to  build  up  an 
excellent  trade. 

The  Dielectric  Manufacturing  Company,  St.  Loui_s, 
is  now  energetically  pushing  its  latest  production,  the 
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"W.  D."  paint.  This  paint  should  prove  valuable  to 
almost  every  electrical  construction  man.  It  can  be 
furnished  in  one  color  only — jet  black.  It  is  asserted 
to  be  electrolysis,  rust  and  damp  proof,  and  a  perma- 
nent insulating  protection  for  wood  or  metal.  It  is, 
too,  a  quick-drying,  moisture-proof  coating  for  either 
metal  or  wood  and  will  not  soften  by  heat.  Inci- 
dentally, it  may  be  explained  that  this  paint  is  a 
product  directly  from  under  the  hand  of  J.  ].  Kessler, 
an  ex-perienced  chemist  of  St.  Louis  and  one  whose 
skill  is  well  appreciated  and  patronized  particularly 
by  St.  Louis  electrical  and  other  manufacturing  com- 
panies, which  value  the  services  of  a  chemist  with 
long  practical  experience. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


758,610.  Controller  for  Electric  Motors.  Thomas 
K  Barnum,  Milwaukee,  Wis.,  assignor  to  ihe 
Cutler- Hammer  Manufacturing  Company,  Mil- 
waukee, Wis.     Application  filed  February  7,  1902. 

Several  switches  are  connected  in  series  and  situated 
at  a  distance  from  the  motor  rheostat  for  stopping  and 
starting  the  motor  independent  of  the  rheostat.      (See  cut.) 

758,621,  High-tension  Circuit-breaker.  Harry  P. 
Davis,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  September  13, 
1902. 

Associated  with  the  circuit-breaker  is  an  electromag- 
netically  operated  mechanism  for  opening  and  closing 
it,  and  toggle-levers  for  locking  the  breaker  in  its 
closed  position.  An  automatically  operated  switch  and 
a  manually  operated  switch  control  the  mechanism  to 
open    and    close    the    breaker. 


NO.    758,610.— MOTOR    CONTROLLER. 

758,623.  Telephone  System.  William  W.  Dean,  Chi- 
cago, 111.,  assignor  to  the  Kellogg  Switchboard 
and  Supply  Company,  Chicago,  111.  Application 
filed  May  11,  1901.     Renewed  September  24,  1903. 

The  cut-off  relay  has  two  windings  with  means  for 
shunting  one  of  the  windings.  A  line-signal-controlling 
electromagnet  is  operated  by  a  battery,  the  electromag- 
net and  battery  being  in  series  in  the  line  circuit.  Means 
are  supplied  to  operate  the  cut-off  relay  to  render  the 
electromagnet  inoperative. 

758,631.  Collector  Rings  and  Brush  Holders.  Karl 
F.  Elers,  Pittsburg,  Pa.,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.  Application  filed  September  26, 
1903. 

Brushes  co-operate  with  a  number  of  concentric  col- 
lector rings  each  adapted  to  support  several  brushes.  A 
circumferentially  adjustable,  annular  plate  carries  the 
collector  rings.  Means  for  clamping  the  plate  in  any 
position  to  which  it  may  be  adjusted  and  means  for 
locking  the  plate  in  an  invariable  position  for  service 
are    further    provided. 

758)635.  Direct-current  Generator.  William  H.  Foot, 
Wilkinsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application   filed   September   16,  .1903. 

Mechanically  connected  to  the  commutator  is  a  set 
of  conducting  rings.  Pins  are  tapped  into  the  outer 
ends  of  the  commutator  bars  and  wires  connect  the  pins 
to  corresponding  rings  of  the  set- 

758,638.  Lightning  Arrester.  Louis  R.  Gaw,  Asbury 
Park,  N.  J.,  assignor  to  Daniel  Killion,  Hoboken, 
N.  J.     Application   filed   June   3,    1903. 

An  insulator  adjacent  to  each  end  of  a  casing  car- 
ries a  conducting  block,  each  having  a  socket  electrically 
connected  with  the  corresponding  side  of  the  circuit. 
A  holder  is  provided  with  a  number  of  passageways 
extending  from  end  to  end  and  through  the  metallic 
plates,  tnrough  which  insulated  wire  extends  into  the 
holder  and  has  its  ends  secured  to  binding-posts  on  the 
end  plates  of  the   holder. 

758,644.  Electric  Arc  Lamp.  Thomas  Hamilton- 
Adams,  London,  England.  Application  filed  Au- 
gust  29,    1903. 

A  pair  of  coils  are  wound  in  the  same  direction  and  con- 
nected in  series.  Coils  form  the  only  coils  of  the  lamp 
for  controlling  the  movable  carbon.  An  armature  core 
controls  the  movable  carbon  adapted  to  move  longi- 
tudinally through  the  coils.  When  current  is  passed 
through  the  coils  they  operate  in  conjunction  to  bring 
the   core  into  a  state  of  equilibrium. 

758,646.  Fuse  Block.  John  A.  Heany,  York,  Pa.,  as- 
signor to  the  Teter-Heany  Developing  Company, 
Charleston,  W.  Va.  Application  filed  October 
,12,  1903. 

A  fuse-block  of  dielectric  material  consists  of  a  base 
and  two  end  extensions,  carrying  two  tubular  metal  pieces, 
each  traversing  an  end  extension  of  the  block  and  ar- 
ranged to  receive  the  terminals  of  the  block. 


issued  (United  States  Patent  O^ceJ  May  3,  jgo4. 

758.647.  Electric  Safety  Fuse  or  Cut-out.  John  A. 
Heany,  York,  Pa.,  assignor  to  the  Teter-Heany 
Developing  Company,  Charleston,  W.  Va.  Ap- 
plication filed   October   12,   1903. 

A  safety  fuse  or  cut-out  contains  a  spool  of  dielectric 
material  having  an  eccentric,  longitudinal  bore  and 
channels    extending    from    the    bore    at    the    ends    of    the 

spool. 

758.648.  Electric  Safety  Fuse  or  Cut-out.  John  A. 
Heany,  York,  Pa.,  assignor  to  the  Teter-Heany 
Developing  Company.  Charleston,  W.  Va.  Ap- 
plication filed  October  13,  1903. 

A  spool  of  dielectric  material  has  a  longitudinal  bore 
for  the  reception  of  a  fuse  wire,  and  metallic  caps  ar- 
ranged to  form  a  closure  for  the  bore  of  the  spool,  the 
caps  adapted  when  advanced  upon  the  spool  to  first 
shear  off  the  fuse  wire  and  then  clamp  the  ends  of  the 
fuse    wire. 

758.649.  Electric  Safety  Fuse  or  Cut-out.  John  A. 
Heany,  York,  Pa.,  assignor  to  the  Teter-Heany 
Developing  Company,  Charleston,  W.  Va.  Ap- 
plication filed  October  14,  1903. 

A  tube  or  casing  of  dielectric  material  is  lined  with 
a  protective  layer  of  non-conductive  material.  Two 
tubular  metallic  plugs  are  arranged  wholly  within  the 
tube  or  casing,  and  a  fuse  wire  traverses  the  tube  and 
plugs. 

758.650.  Electrode  for  Vapor  Electric  Apparatus. 
Peter  C.  Hewitt,  New  York,  N.  Y.,  assignor  to 
the  Cooper  Hewitt  Electric  Company,  New  York, 
N.  Y.     Application  filed  January  13,  1904. 

In  a  gas  or  vapor  electric  device  having  a  liquid  nega- 
tive electrode  are  steadying  means  at  the  negative  elec- 
trode comprising  a  solid  wetted  material  in  contact 
therewith,  the  general  surface  of  the  solid  being  in  a 
different   plane    from  the   general  surface   of   the   liquid. 

7S8>655.  Magnetic  Ore  Separator.  William  L  Im- 
lay,  Philadelphia,  Pa.,  assignor  to  Adolph  Segal, 
Philadelphia,  Pa.  Application  filed  October  2, 
1899. 

A  rotating  drum  contains  a  magnet,  the  magnet  having 
a  hub  carrying  two  sets  of  segments,  forming  a  drum. 
Wire  is  wound  on  the  drum.  Certain  of  the  seg- 
ments are  of  magnetic  material  and  form  the  pole  pieces 
of  the  magnet,  and  the  others  are  of  non-magnetic  material 
and   serve   to  retain   the  wire   in   position. 

758.667.  Single-phase  Alternating  -  current  Power 
System.  Benjamin  G.  Lamme.  Pittsburg,  Pa., 
assignor  to  the  Westinghouse  Electric  and  Man- 
ufacturing Company.  Pittsburg,  Pa.  Application 
filed    December  26,    1901. 

In  a  single-phase  alternating-current  motor  of  the  series 
type  having  a  laminated  field  magnet  core  provided 
with  polar  projections  of  reduced  cross-section  adjacent 
to  their  ends  is  an  armature  having  a  closed-coil  parallel 
winding.  A  commutator  and  leads  situated  between 
the  armature  coils  and  the  respective  commutator  bars, 
the  resistance  of  which  is  sufficiently  high  to  reduce  to 
a  non-sparking  limit  the  secondary  currents  which  are 
set  up  in  the  short-circuited  coils  by  the  alternating 
magnetic  field,  make  up  the  principal  features  of  the 
invention. 

758.668.  Single-phase  Alternating-current  Motor. 
Benjamin  G.  Lamme.  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  Oc- 
tober 31,  1902.     Renewed  September  24,  1903. 

A  commutator,  an  armature  core  provided  with  slots, 
a  parallel  closed  circuit-winding  and  high-resistance  leads 
connecting  the  winding  with  the  commutator  bars,  the 
coils  constituting  the  winding  and  the  high-resistance 
leads  being  located  in  the  core  slots,  are  the  essential 
parts. 

758.669.  Brush  Holder  for  Electrical  Machines. 
Benjamin  G.  Lamme,  Pittsburg,  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  Sep- 
tember 16,  1903. 

The  invention  embodies  a  carbon  brush  and  a  casing 
in  which  the  brush  is  mounted  to  move  edgewise,  a 
metal  plate  attached  to  the  outer  edge  of  the  brush  and 
projecting  laterally  at  both  sides,  a  pair  of  spiral  springs, 
the  planes  of  which  are  parallel  to  that  of  the  brush. 
and  blocks  fastened  to  the  free  ends  of  the  springs  and 
resting  upon   the  ends  of  the  metal  plate. 

758,683.  System  of  Electrical  Distribution.  John  S. 
Peck,  Pittsburg,  Pa.,  assignor  to  the  Westing- 
house Electric  and  Manufacturing  Company, 
Pittsburg,  Pa.     Application  filed  August  S,  1903. 

Conductors  for  transmitting  energy  of  an  even  num- 
ber of  phases  contain  reactance  coils  in  series.  A  rotary 
converter  has  the  middle  points  of  the  various  portions 
of  its  armature  winding  connected  together  and  is  sup- 
plied   with    shunt  and   series    field-magnet    windings. 

758,692.  Storage  Battery.  William  J.  Redmond, 
Cleveland,  Ohio.  Application  filed  September 
29,  1902. 

An  electrode  for  a  storage  battery  consists  of  a  metal- 
lic plate  having  its  surface  provided  with  a  multiplicity 
of  hairlike  projections  formed  integral  with  the  plate 
and  arranged  to  project  beyond  the   body  of  the  plate. 


758.701.  Electric  Burglar  and  Fire  Alarm.  Solomon 
Schwarzschild,  Rochester,  N.  Y.  Application 
filed  February  24,  1902.  Renewed  October  8, 
1903. 

A  telephone  circuit,  leading  from  a  premises  to  be  pro- 
tected to  a  telephone  exchange,  co-operates  with  a  local 
alarm  circuit  located  on  the  premises.  A  common  actu- 
atmg  device,  controlled  by  the  local  circuit,  both  op- 
erates the  line-call  at  the  exchange  and  produces  a 
characteristic  signal  in  the  exchange  indicating  the  nature 
of  the  call. 

758.702.  System  of  Alternating-current  Distribution. 
Charles  F.  Scott,  Pittsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany, Pittsburg,  Pa.  Application  filed  September 
13,    1902. 

Together  with  a  source  of  alternating  currents  and 
a  transmission  circuit  are  two  parallel  lines  of  track  and 
two  connected  transformers  for  transferring  energy  from 
the  transmission  circuit  to  t!ie  two  work  circuits,  the 
transformers  having  a  single  connection  to  two  of  the 
corresponding   sides   of   the    work   circuits. 

758,703-  Apparatus  for  Telephone  Lines.  Charles 
E.  Scribner  and  James  L.  McQuarrie,  Chicago, 
111.,  assignors  to  the  Western  Electric  Company, 
Chicago,   111.     Application  filed  April   2,    1900. 

A  visible  signal  is  connected  between  the  ground 
return  and  one  line  conductor.  A  telephone  at  the 
sub-station  is  in  a  bridge  of  the  line  circuit,  and  a  switch 
is  adapted  to  break  the  line  conductor  containing  the 
signal  and  to  connect  the  corresponding  terminal  of  the 
telephone  with  the  ground  return,  whereby  battery  may 
be  supplied  for  exciting  the  transmitting  telephone  inde- 
pendently of  the   signal   when  required.      (See  cut.) 

758,710.  Titanous  Compound  and  Process  of  Mak- 
ing Same.  Howard  Spence,  Manchester,  Eng- 
land, assignor  to  Peter  Spence  &  Sons,  Man- 
chester, England.  Application  filed  September 
II,   1902. 

Titanous  sodium  sulphate  compound  is  produced  by 
the  electrolytic  reduction  of  titanium  sulphate  in  the 
presence  of  sulphuric  acid,  with  the  addition  of  sodium 
sulphate. 
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NO.  758,819. — TEMPERATURE    INDICATOR 

758,724.  Signaling  System.  Joseph  Weatherby,  Jr., 
New  Cumberland,  Pa.,  assignor  to  the  Weatherby 
Electric  and  ifanufacturing  Company,  New 
Cumberland,  Pa.     Application  filc:d  June  i,  1903. 

A  single-wire  closed  circuit  contains  a  series  of  signal- 
ing devices,  each  having  a  make-and-brcak  device  and  a 
ground  connection.  The  circuit  also  has  a  pair  of  bat- 
teries, an  open  circuit  containing  an  indicator  and  hav- 
ing a  batterj-  and  a  signaling  device  therein,  and  an 
automatic  switch  included  in  the  closed  circuit  and 
adapted  when  the  circuit  is  opened  to  close  the  open 
circuit.  A  manually  operated  switch  at  the  central  office 
disconnects  the    switch   from  the   open  circuit. 

7h^,7Z^-  Electric  Lamp.  Alexander  J.  Wurts  and 
Edward  Bennett,  Pittsburg,  Pa.,  assignors  to 
George  Westinghouse,  Pittsburg,  Pa.  Applica- 
tion filed  January  10,  1901. 

Exposed  metal  conductors  of  a  Nercst  Jamri  lead  to 
a  non-conducting  holder  for  the  heaters  and  glowers. 
The  holder  is  pro\-ided  with  a  readily  removable  coat- 
ing of  non-conducting  material  to  receive  the  conduct- 
ing particles  given  off  by  the  metal  conduciors- 

758.732.  Printing  Telegraph.  John  C.  Barclay,  New 
York,   N.  Y.    Application  filed  July  24,   1003. 

Details  are  described. 


400 


WESTERN     ELECTRICIAN 


May  14,  1904 


758,736-     Automatic    Fire    and    Burglar-alarm    Tele- 
graph.    Robert    G.    Galium,    Washington,    D.    C. 
Application  filed  March  i,   1902. 
Closed    electric    floor-section    circuits,    a    house     circuit 
including    a    double-balanced    relay,    a    normally    open    cir- 
cuit   looped   in    the    floor-section    circuits,    an    annunciator, 
a   device    for  successively  closing  the  loops  and    maintain- 
ing   them    in    closed    condition,    and    means    for  _  actuating 
the    annunciator    and    device  adapted  to    be    set  in   motion 
by   the    breaking  of   one    of  the    floor-section    circuits,    are 
specified    in    the    invention. 

758*756.  Electrical  Recording  Device.  James  H. 
Johnson,  Louisville,  Ky.  Application  filed  July  15, 
1903. 

A  laterally  movable  frame  carries  a  carriage  movable 
on  the  frame,  and  an  electromagnetic  marking  device  is 
placed  on  the  carriage.  Mechanism  moves  the  carriage  each 
time  the  marker  is  actuated.  A  record  holder  is  placed 
beside  the  frame,  and  selective  devices  shift  the  record 
holder. 

758,785.  Electric-railway  Trolley.  David  jVI.  Shaler, 
Stryker,  Ohio.     Application  filed  August  6,  1903. 

The  trolley  wheel  has  a  two-part  hub,  the  hub  having 
closed  ends  formed  with  oil-retaining  flanges  projecting 
into  the  bearing  sleeve  and  with  spring-pressed  packing 
adapted   to   prevent   the    escape  of  oil    from    the    chamber. 


NO.    759,041.  —  MAGNETIC    SPEED    INDICATOR. 

758,795.  Telephone  Receiver.  Ernest  H.  Strauss, 
Chicago,   111.     Application  filed  July  25,    1902. 

Arranged  within  the  ordinary  shield  or  casing  is  a 
cuo  and  a  series  of  magnetic  poles,  including  a  central 
pole.  The  cup  has  elongated  slots  and  means  connecting 
the  magnetic  poles  and  the  cup  extend  through  the  slots 
to  effect  the  adjustment  of  the  poles  with  relation  to  the 
sound-transmitting  diaphragm. 

758,819.  Electric  System  for  Indicating  the  Tem- 
perature of  a  Distant  Point.  Robert  G.  Galium 
Washington,  D.  C.  Application  filed  October  28, 
1902. 

A  system  for  automatically  indicating  the  temperature 
of  a  distant  point  contains  a  normally  closed  electric  cir- 
cuit, a  current-measuring  device  included  therein,  and 
two  or  more  thermostats  connected  in  scries  in  the  circuit 
and  adapted  to  establish  shunt  circuits  at  different  tem- 
peratures for  decreasing  or  increasing  resistance  in  the 
main   circuit.      (See   cut    on    preceding   page.) 

758,842.  Wireless  Telegraphy.  James  F.  King,  Wash- 
ington, D.  G.  Application  filed  December  17, 
1902. 

Improvement  in  wireless  telegraphy  consists  in  cre- 
ating an  arc  in  a  normally  closed  generator  circuit  and 
simultaneously  connecting  around  the  arc  a  capacity  in  a 
vibratory    circuit, 

75S.855.  Railway  Signal.  Edward  F.  Ryman  and 
Edward  W.  Stevenson,  Wilkesbarrc,  Pa-:  said 
Stevenson  assignor  to  said  Ryman.  Application 
filed  October  19,  1903. 

Upwardly  projecting,  vertically  acting  apparatus  is 
located  in  the  line  of  motion  of  the  locomotive.  An 
automatically  actuated  contact  shoe  is  supported  by  the 
locomotive,  an  electric-circuit  closer  is  operated  by  the 
shoe  and  a  manually  operated  registering  device  controls 
the  action  of  the  shoe  and  signaling  device. 

758,861.  Note  Sheet  for  Self-playing  Musical  In- 
struments. Charles  A.  Shaffer,  Philadelphia, 
Pa.  Original  ripplication  filed  July  21,  1903. 
Divided  and  this  application  filed  December  9, 
1903. 

An  imperforate  music  slieet  consists  of  a  body  of  con- 
ducting material  having  insulated  surfaces  on  both  sides, 
the   insulation    being    cut  away    to    form  notes. 

758.883.  Method  of  Generating  Gaseous  Mediums 
from  Air.  James  N.  Alsop,  Owensboro,  Ky. 
Application   filed  May  29,  1903. 

Generating  a  gaseous  medium  from  air  is  accomplished 
by  continuously  bringing  in  contact  and  separating  in  the 
presence  of  air,  to  form  arcs,  two  electrodes  connected 
witli  a  source  of  electricity,  and  then  short-circuiting  the 
arcs. 

758.884.  Apparatus  for  Generating  Gaseous  Medi- 
ums from  Air.  James  N.  Alsop,  Owensboro, 
Ky.     Application  filed  May  29,   1903. 

A  pair  of  electrodes  connected  with  a  suitable  source 
of  electricity  and  means  whereby  one  of  the  electrodes 
is  reciprocated  into  and  out  of  contact  with  the  other  to 
form    arcs    capable   of  modifying    air,    arc    supplied. 

758,922.  Signaling  on  Electric  Traction  Systems. 
Thomas  H.  Jones,  Portsmouth,  England.  Ap- 
plication filed  July  7,   1902. 

Two  series  of  lengths  of  trolley  conductors  arc  in- 
sulated from  each  other  and  correspond  to  the  portion 
of  track  to  be  protected  and  to  adjacent  portions  at 
each  end.  Connections  bridge  certain  insulation  gaps  at 
each  end  of  the  protected  portion  of  the  track  and  other 
connections  from  certain  of  the  bridging  connections  to 
a  supply  cable,  together  with  signal-operating  mechanisms 
and  locking  and  unlocking  devices  for  each  scries  in  the 
bridging  connections  at  respectively  opposite  ends  of  the 
protected  portion  of  track,    make  up   the  apparatus. 

758,938.  Automatic  Magnetic  Circuit-breaker.  Will- 
iam M.  Scott.  Philadelphia,  Pa.,  assignor  to  the 
Cutter  Electrical  and  Manufacturing  Company. 
Application  filed  July  31.  1903. 

Separable  co-operative  contacts  with  means  for  re- 
straining the  contacts  in  normal  position  are  associated 
with  fixed  magnetic  cores  and  a  movable  magnetic  mem- 
ber. An  exciting  coil  for  the  latter  has  its  axis  approxi- 
mately coinciding  with  the  axis  of  movement  of  the 
magnetic  member. 

758,946.  Electroheater.  Edwin  R.  Waterman,  San 
Francisco,  Gal.     Application  filed  July  13,   1903. 

An  clcctroheating  apparatus  is  provided  with  a  body 
formed    into    a    number    of    interspaced    inner    cylinders 


combined  with  a  continuous  liquid  passage   formed  within 
the  cylinders,  and  having  an  up-and-down   course. 

758,954-  Automatic  Cut-off  in  Time  of  Storm.  Frank 
P.  Bell,  Fairfield,  Wash.  Application  filed  April 
24,   1903. 

A  fuse  upon  melting  releases  an  arm,  which  grounds 
the  line. 

758,977-  Guard  Covering  for  Third  Rails  of  Electric 
Railways.  John  Kress,  New  Rochelle,  N.  Y. 
Application  filed  December  30,   1903. 

Upright  plates  at  both  sides  of  the  rails  and  insulated 
from  them,  form  side  walls.  Flanges  at  the  upper 
ends  of  the  side  walls  carry  guard  plates.  Curved  out- 
wardly extending  flanges  are  attached  to  the  guard  plates. 

758,986.  Tubular  Insulator.  Fred  M.  Locke,  Victor, 
■N.  Y.     Application  filed  November  11,   1901. 

An  insulator  comprises  shells  arranged  within  each 
other,  each  of  the  shells  being  inclined  inwardly  from 
it  ends. 

7SS,995-  Annunciator.  David  H.  Marshall,  Kansas 
City,  Mo.     Application  filed  May  16,  1903. 

A  motor  operates  the  shaft  and  gearing  of  the  an- 
nunciator. 

759,004.  Alternating-current  Motor.  Burton  McCoI- 
lum,  Lawrence.  Kan.  Application  filed  April  4, 
1903. 

The  field  is  in  series  with  the  armature,  and  an  aux- 
iliary field  winding  is  in  parallel  with  the  main  field 
winding,  adapted  to  produce  a  magnetic  component  in 
phase  with  the  main  component  in  space  and  out  of  phase 
therewith    in    time. 

759,007-  Storage  Battery.  Job  T.  Niblett,  Green- 
wich, England.  Application  filed  February  5, 
1903- 

An  inner  electrode  for  a  battery  comprises  a  receptacle, 
a  conductor  centrally  arranged  therein,  active  material 
surrounding  the  conductor,  and  upper  and  lower  clamp- 
ing plates  mounted  on  the  conductor  and  holding  the  ac- 
tive material   between   them. 

759,026.  Electric  Clock.  Herbert  Scott,  Bi-adford, 
and  Alfred  Loebi,  London,  England.  Applica- 
tion filed  June  10,  1903. 


Electrically 
for  the  pendul 


controlled    propelling    means    arc    provided 
lum. 


759,041.  Magnetic  Speed  Indicator.  Simon  B.  Storer, 
Syracuse,  N.  Y.     Application  filed  April  16,  1903. 

An  inductor  is  rotatcble  in  the  field  of  a  magnet  and 
provided  with  sectional  teeth  or  poles,  one  of  the  sec- 
tions of  each  tooth  being  adjustable  circumferentially 
relatively  to  the  other  to  vary  the  form  of  the  tooth. 
An  aperturcd  conductor  is  actuated  by  the  drag  of  the 
field.      (See   cut.) 

759,047.  Electric-signal  System.  George  L.  Van- 
nais,  Hartford,  Conn.  Application  filed  June  20, 
1903. 

Combined  with  a  signal  mounted  .  for  oscillation  is  a 
pair  of  oppositely  effective  magnets  for  moving  tHe  signal 
in  opposite  directions. 

759>05S.  Storage  Battery.  Vincent  G.  Apple,  Day- 
ton,  Ohio.     Application  filed  June  5,   190T. 

A  battery-containing  conducting  case  is  divided  into 
two  compartments,  the  inside  surfaces  of  each  compart- 
ment elcctrochemically  active.  A  series  of  liquid-tiglil  con- 
ducting cases,  one  within  the  other  and  insulated  one 
from  the  <ither,  tlicir  itsptctivc  interior  and  exterior  sur- 
faces elcctrochemically  active,  contain  a  central  clement. 

759,060.  Electric-railway  Switch  Point  and  Operat- 
ing Means  Therefor.  Arthur  J.  Backer,  Syra- 
cuse, N.  Y.    Application  filed  July  8,  1903. 

An  interior  chamber  in  the  switch-point  contains  an 
electric  operating  device. 

759,065.  Method  of  Accumulating  and  Using  Elec- 
trical Energy.  Anson  G.  Betts,  Troy,  N.  Y. 
Application  filed  August  17,  1903. 

Improxcincnt  in  the  art  of  accumulating  and  using 
electrical  energy  consists  in  depositing  from  an  electrolyte 
by  electrolysis  peroxide  of  lead  upon  one  electrode  and 
lead,  or  equivalent  metal,  upon  the  other  electrode,  and 
afterward  generating  electrical  energy  by  redissolving  the 
peroxide  and  metal  in  the  electrolyte. 


NO    759,01 


SAFETY    DEVICE    FOR    ELECTRIC    RAILWAYS. 


759,066.  Electric  Storage  Battery,  Anson  G.  Betfe, 
Troy,  N.  Y.     Application  filed  August  17,  1903. 

In  contact  with  suitable  electrodes  is  a  Solution  of  a 
lead  salt  and  a  non-oxidizing  and  non-oxidizable  acid, 
which  forms  a  readily  soluble  salt  with  lead. 

759,^94-  Telephone  Transmitter.  James  I.  Gemmill, 
Cleveland,  Ohio.  Application  filed  Atigust  28, 
1 901. 

The   mechanical  details  are  set  forth. 

759>09d-  Telephone  Receiver.  James  I.  Gemmill, 
Cleveland,  Ohio.  Application  filed  December  22, 
1902. 

In  a  telephone  receiver  is  a  metal  cup,  a  metal  block, 
electromagnet  spools  attached  and  a  permanent  horseshoe 
magnet  secured   to   the  block. 

759,098.  Safety  Device  for  Eleclric  Railways.  George 
Gibbs,  New  York,  N.  Y,  Application  filed  De- 
cember  24,    1903. 

Combined  with  an  electric-railway  system,  including  a 
working  conductor  and  feed  wires  normally  connected 
therewith,  is  a  closed  auxiliary  circuit  including  means 
for  controlling  the  feed  circuit,  and  means  whereby  on 
the  rupture  of  the  auxiliary  circuit  the  feed  circuit,  is 
interrupted.      (See    cut.) 


759.119.  Electrical  Conductor.  Percy  A.  McGeorge, 
West  Hoboken,  N.  J.,  assignor  of  one-half  to 
William  McGeorge,  Jr.,  Philadelphia,  Pa.  Ap- 
plication filed  September  10,  1902. 

Current-conducting,  electrically  equivalent  members  are 
provided  with  means  for  maintaining  the  members  in 
geometrical  parallelism,  means  between  the  members  con- 
necting the  latter  magnetically,  and  material  between  the 
means  and  members  insulating  the  latter  electrically. 

759.120.  Electric  Inductive  Conductor.  Percy  A. 
McGeorge,  West  Hoboken,  N.  J.,  assignor  of 
one-half  to  William  McGeorge,  Jr.,  Philadelphia, 
Pa.     Application  filed  March   17,   1904. 

A  central  core  or  wire  of  magnetic  material  is  com- 
bined with  a  pair  of  wires  providing  a  metallic  circuit, 
the  wires  being  insulated  from  each  other  and  from  tlie 
central  core  or   wire  and  coiled  in   the   same   direction   and 

in   juxtaposition    around  the    latter. 

759.121.  Pole  Changer.  Roger  M.  Newbold,  Bir- 
mingham, Ala.  Application  filed  August  ig, 
1903. 

A  rotating  element,  a  pivoted  pawl  carried  thereby,  a 
recessed  contact  piece  which  is  directly  engaged  and 
shifted  by  the  pawl  upon  each  reversal  of  the~rotation. 
of  the  element,  and  means  to  hold  the  pawl  out  of  op- 
erative engagement  with  the  contact  piece  at  other  times 
are   the   principal  parts. 

759.122.  Electric  Dynamo.  Roger  M.  Newbold,  Bir- 
mingham, Ala.  Application  filed  November  3^ 
1903. 

A  dynamo  machine  comprises  a  casing,  an  armature, 
commutator  and  brush  holder,  all  suitably  mounted 
therein,  together  with  an  oil  reservoir  and  a  pole  changer 
adapted  to  change  the  circuits  upon  the  reversal  of  di- 
rection   of  rotation    of  the   armature. 

759,148.  Electric  Attachment  for  Rocking  Chairs. 
Gaines  M.  Allen  and  Samuel  M.  Cawker,  Denver, 
Colo.     Application    filed    November   3,    1903. 

Combined  with  a  rocking  chair  is  an  electrical  gen- 
erator, a  spring  connected  with  the  generator  for  operat- 
ing it  and  having  a  predetermined  tension,  and  means 
connected  with  the  rocking  chair  and  operated  by  tlie 
rocking  movement  of  the  chair  for  winding  the  spring 
simultaneously  with  the  operation  of  the  generator,  and 
whereby  the  tension  of  the  spring  is  continually  main- 
tained. 

759^150-  Motor  Starter.  William  Baxter,  Jr.,  Jer- 
sey City,  N.  J.  Application  filed  February  9, 
1904. 

The  essential  features  are  a  main  switch,  a  rheostat 
switch,  means  to  throw  these  switches  to  the  stop  posi- 
tion, means  to  hold  the  main  switch  in  tlie  running 
position  and  a  magnet  adapted  to  hold  the  rheostat  switch 
in  the  running  position  and  to  release  the  main  switch 
when  the  motor  current  becomes  too  strong,  and  to 
release  the  rheostat  switch  whenever  the  motor  current 
dies  out. 

759)'^^3-  Method  of  Utilizing  Single-phase  Alternat- 
ing-current Energy.  Benjamin  G.  Lamme,  Pitts- 
burg, Pa.,  assignor  to  the  Westingliouse  Electric 
and  Manufacturing  Company.  Pittsburg,  Pa. 
Original  application  filed  December  26,  1901. 
Divided  and  this  application  filed  July  16,  1902. 

The  method  of  adapting  a  scries  alternating-current 
motor  to  a  circuit  of  a  given  rate  of  current  alteration 
consists  in  so  proportioning  the  motor  that  with  a  given 
ratio  of  electromotive  force  of  self-induction  to  counter 
electromotive  force  the  ratio  of  the  field  ampere  turns 
to  the  armature  ampere  turns  will  have  a  definite  value 
and  the  product  of  the  poles  by  the  revolutions  will 
sustain   a   definite   relation. 

759,210.  Support  for  Field  Windings.  Bernard  A. 
Eehrend,  Norwood,  Ohio,  assignor  to  the  Bul- 
lock Electric  Manufacturing  Company,  Cincin- 
nati, Ohio.     Application  filed  December  7,   1903. 

A  field  frame,  a  divided  field  winding  on  each  pole  and 
a  support  for  the  winding,  comprising  an  inner  portion 
located  between  parts  of  the  winding  and  an  outer  portion 
engaging  the  exterior  of   the   winding,   are    dcscribed- 

759,216.  Wireless  Signaling  Apparatus.  Lee  De 
Forest,  New  York,  N.  Y.,  assignor  to  the  Greater 
New  York  Security  Company,  New  York,  N.  Y. 
Original  application  filed  May  14,  1902.  Divided 
and   this   application   filed   March    14,    1903. 

In  a  receiving  apparatus  for  space  signaling  are  a  syn- 
tonic and  a  non-syntonic  receiving  system,  each  containmg 
a  wave-responsive  device.  An  mdicating  device  is  con- 
nected with  both  wave-responsive  devices,  to  be  op- 
positely   affected    thereby. 

Reissue. 
T2,2i6.     Switching    Mechanism.     George    L.     Mans- 
field,   Chicago,    111.     Application   filed    November 
24,  1903.     Original  number  695,467,  dated  March 
iS,  190:;. 

Coniliined  with  an  operating  shaft  is  an  actuating  bar, 
an  actuating  arm  pivotallv  connected  with  the  operating 
shaft  and  means  for  guiding  the  actuating  arm  in  an 
upward,     lateral     and     downward     direction      during      the 

movement   of   the   operating  shaft. 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
May  10,  1904: 

362,510.      Regulator   for    Dynamo-electric .  Machines.      Enos  T. 

Highaiu   and    IJsniel    fjigham.   riiiladelphia.    Pa. 
362,531.      Voltaic  Battery.     August  F.  W.  Tartz,  Philadelphia,. 

Pa. 
36^,584.     Klectric   Iiattcr>.      David    Misell,    New  York,    N.   Y. 

362.639.  iMethod    of    Wort,  ing   and    Forming    Secondary    Bat- 
teries.    Washington   I.  Ludlow,   Cleveland,  Ohio. 

362.640.  Secondary  or  Storage  Battery.     Washington  I.  Lud- 
low, Cleveland.  Ohio. 

362,652.     Testing  Apparatus  for  Telephone-exchange  Switches.. 

Toscjjh  U.   O'Connell,   Chicago,  III. 
362,682.     Loop    Insulator.     Horace    Van    Sands,    New    York,. 

N.  Y. 
362,739.     Automatic  Electric  Danger  Alarm.     John  J.  Ghegan, 

Newark,    N.   J. 
362,798.     Hlectrodynamic  Motor.     Charles  J.  Vandepoele.  Chi- 
cago,   III. 
562,847.     Electric  Battery.      Oranzio  Lugo,  New  York,  N.  Y. 
362',S5;9-     Variable    Electric    Resistance.     J.    M.    Stearns,    Jr., 

Brooklyn,  N.    Y. 
362,872.      Insulating    the    Terminals    of     Sheathed     Electrical 

Conductors.     David    Brooks,    Philadelphia,    Pa. 
362,902.     Circuit  Controller  for  Self-winding  Clocks.     Chester 

H.    Pond,  Brooklyn,  N.   Y. 
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The  Central-station  System  of  the  Edi- 
son Electric  Illuminating  Com- 
pany of  Boston. 

By  John  S.  Browning. 
Extensions  and  consolidations  in  the  last  decade, 
and  more  particularly  in  the  recent  years  of  that 
period,  have  made  of  the  Edison  Electric  Illuminating 
Company  of  Boston  and  its  various  stations  in  the 
city  and  suburbs  a  vastly  different  entity  from  the 
organization  that  started  in  1885,  on  the  26th  of 
December,  with  a  capital  of  $ioo,oco  and  a  field  of 
operations  limited  to  an  area  of  about  70  acres  in 
the  business  section  of  Boston.  The  main  station 
of  the  company's  earlier  years  has  been  relegated 
to    the    position    of    an    auxiliary    sub-station :    many 


000  had  been  issued,  and  the  year  1890  was  signalized 
by  an  increase  of  $660,000.     Annual  increases   were 

1  he  rule  thereafter,  except  in  1898,  when  no  new 
issue  was  authorized,  and  the  outputs  were  as  fol- 
lows :  1891,  $103,500:  1892,  $762,300;  1893,  $50,000; 
1894,  $444,700;  1895,  $590,300:  1896,  $130,000;  1897, 
$503,200;  1899,  $176,000;  1900,  $390,500;  1901,  $2,- 
522,000;  1902,  $1,017,900:  1903,  $1,648,700;  1904,  $950,- 
coo.  The  company,  therefore,  at  the  present  time 
has  a  capitalization  of  $10,449,100,  and  is  correspond- 
ingly established  upon  a  sound  and  substantial  finan- 
cial basis  in  the  community  that  is  served  by  its  out- 
put of  light  and  power. 

The  natural  growth  of  the  company  was  supple- 
mented during  the  last  three  years  by  successive 
absorptions    of    other   light    and    power   concerns    in 


olutionary  days  accomplished  its  notable  exploit, 
and  to  which  extensive  additions  were  made  in  the 
year  1900,  is  a  main  station  for  the  business  section 
of  the  city.  The  L  Street  station  in  South  Boston, 
on  the  harbor  front,  formerly  the  plant  of  the  Bos- 
ton Electric  Light  Company,  where  extensive  addi- 
tions in  buildings  and  equipment  are  now  in  progress, 
and  future  concentration  of  productive  energy  is 
contemplated,  is  designated  as  Station  No.  4.  There 
are  no  less  than  20  other  stations — some  of  which, 
however,  are  to  be  dismantled,  while  others  will  be 
utilized  as  auxiliaries — in  the  entire  system  now  un- 
der the  company's  control.  It  is  in  the  two  main 
stations,  however,  the  L  Street  alternating-current 
station  primarily  and  the  Atlantic  Avenue  direct- 
current    station,    secondarily,    in    which    interest    is 


Coal-handling    Apparatus.  Old  Station. 

L   STREET    STATION    OF   THE    EDISON    ELECTRIC   ILLUMINATING    COMPANY    OF    BOSTON. 


\ew  Turbine  House  and  Boiler  House. 
(PICTURE   TAKEN    FROiM    SEA   WALL   OF   BOSTON    HARBOR.) 


Other  auxiliary  and  battery  stations  have  been  added ; 
a  fine  plant  is  in  operation  on  Atlantic  Avenue,  sup- 
plying direct-current  service;  and  at  L  Street,  in 
South  Boston,  where  the  plant  of  the  absorbed 
former  Boston  Electric  Light  Company  is  located, 
there  is  now  under  construction  an  alternating-cur- 
rent station  of  the  most  advanced  and  approved  type, 
planned  with  a  view  to  future  expansions  and  addi- 
tions which  shall  meet  the  prospective  growth  of 
the  company's  business  in  a  thorough  manner. 

A  resume  of  the  remarkable  development  of  the 
system  during  the  era  of  unbroken  prosperity  which 
the  company  has  enjoyed,  with  a  description  of  its 
essential  features,  including  the  equipment  and  scope 
of  the  new  main  station  now  approaching  comple- 
tion in  South  Boston,  are  of  timely  interest  in  con- 
nection with  the  convention  of  the  National  Electric 
Light  Association,  to  be  held  in  Boston  next  week. 

Growth  of  the  Business. 
Nothing  else  shows  so  effectively  the  growth  of 
a  commercial  enterprise  as  the  accretion  of  capital 
during  the  period  under  review.  On  the  1st  of  Jan- 
uary, 1886.  the  Edison  company  was  capitalized  at 
the  original  $100,000  with  which  it  embarked  in 
business.     By  the  close  of  1887  an  additional  $400,- 


Boston  and  the  outlying  cities  and  towns.  When 
propositions  were  made  a  few  years  ago  by  New 
York  capitalists  to  consolidate  the  existing  Boston 
Electric  Light  Company,  the  Edison  company  and 
other  important  plants  in  the  vicinity,  the  officials 
of  the  Edison  company  came  to  the  conclusion  that 
such  consolidations  under  their  own  control  would 
be  advantageous,  and  the  Suburban  Light  and  Power 
Company  was  acquired  in  1901.  the  Boston  Electric 
Light  Company  in  1902.  and  si.x  more  companies  in 
1903,  the  latter  group  comprising  the  Milton  Light 
and  Power  Company,  the  Blue  Hill  Electric  Com- 
pany of  Canton,  the  Dedham  Electric  Company, 
Natick  Gas  and  Electric  Company,  Framingham 
Electric  Company  and  the  Somerville  Electric  Light 
Company.  This  year  the  Greendale  Chemical  Com- 
pany of  Needham  has  been   added  to  the  list. 

The  original  Edison  station  in  Head  Place  is  still 
designated  as  Station  No.  i,  but  is  rated  now  as  an 
auxiliary  sub-station.  The  auxiliarj'  station  next 
built,  on  Hawkins  Street,  retains  its  enumeration  as 
No.  2,  and  remains  an  auxiliary  steam  station.  The 
Atlantic  Avenue  station,  now  known  as  No.  3,  for 
which  ground  was  broken  in  October.  1S91.  on  a 
site  partly  covering  the  location  of  the  famous  his- 
torical wharf  where  the  Boston  Tea  Party  of  Rev- 


centered  in  connection  with  a  survey  of  the  facilities 
of  the  company  for  the  production  of  light  and  pow'er 
to  meet  present  and  prospective  demands  upon  its 
resources. 

.\tlantic  Avenue  Station. 
The  Edison  Electric  Illuminating  Company's  prop- 
erty on  Atlantic  Avenue  comprises  about  100,000 
square  feet,  exclusive  of  some  30,000  feet  of  wharf 
area.  There  is  a  water  frontage  of  somewhat  over 
550  feet.  The  older  portion  of  this  station,  built  in 
1891,  has  a  frontage  on  Atlantic  Avenue  of  60  feet 
and  a  depth  of  230  feet.  The  engine  room  is  :6o 
feet  long,  and  beyond  it.  separated  therefrom  by  a 
thick  brick  wall,  is  the  boiler  room.  Beyond  these, 
toward  the  harbor  line,  are  the  coaling  facilities  and 
wharves.  .At  right  angles  to  the  older  engine  room 
is  the  one  built  in  1900,  so  located  that  an  extension 
of  the  boiler  room  was  feasible,  and  the  latter  was 
continued  parallel  with  the  side  wall  of  the  newer 
engine  room,  which  is  150  feet  in  length,  thereby 
making  the  entire  boiler  room  upward  of  200  feet 
long.  It  contains  19  boilers,  of  which  seven  are 
hand-fired,  while  12  are  equipped  with  Babcock  &: 
Wilcox  chain-grate  stokers,  motor-driven.^  Four  of 
the  furnaces  are  equipped  with  forced  draft,  and  the 
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application  of  this  improvement  will  be  extended. 
There  are  the  usual  pumps,  one  set  supply;ing  the 
surface  condensers  with  water  from  the  harbor  and 
the  other  the  feed  water  from  the  city  mains  in  the 
street. 

In  the  corner  of  the  new  building,  farthest  from 
the  old  structure,  and  at  the  rear  of  the  System  of 
Distribution  Building,  which  runs  toward  Atlantic 
Avenue  at  right  angles  with  the  new  engine  room,  is 
the  condenser   room   of  the  central   condensing   sys- 


General  Electric  enclosed  multipolar  electric  motors, 
controlled  from  a  cage  suspended  from  the  crane. 

The  motor- generator  recently  installed  on  the  lower 
level  in  the  new  room  and  connected  with  the  L 
Street  station  is  a  direct-current  generator,  giving 
1,850  amperes  at  a  speed  of  400  revolutions  per  min- 
ute at  a  full-load  voltage  of  270-315.  It  is  coupled 
to  a  synchronous  motor  of  710  horsepower,  actuated 
by  a  current  of  131  amperes  at  2,200  volts,  60  cycles. 

In  the  System  of  Distribution  Building,  to  which 
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tern,  with  its  pumps,  which  take  the  water  and  con- 
densed steam  from  the  jet  condensers,  and  discharge 
it  into  the  harbor  through  a  4S-inch  discharge  pipe, 
located  on  top  of  the  Intake  sluiceway.  The  salt 
water  from  the  harbor  flows  in  through  this  sluice- 
way, which  is  245  feet  long  and  extends  out  into 
the  water  with  its  lower  part  eight  feet  below  mean 
low-water  level,  the  inflow  being  met  in  the  jet 
condensers  by  the  exhaust  steam  from  the  engines, 
which  has  passed  through  the  50-inch  condenser  pipe, 
running  around  the  engine  room  under  the  gallery, 
and  also  through  Goubert  feed-water  heaters. 

A  space  is  set  apart  in  the  earlier  structure,  adjacent 
to  the  two  engine  rooms,  as  the  switchboard  room, 
26  feet  wide  by  70  feet  long,  and  carried  up  14  feet 
higher  than  the  rest  of  the  old  engine-room  roof. 
This  contains  a  feeder-switchboard  gallery,  a  reg- 
ulating room  and  a  motor-operated  switchboard. 
These  various  adjuncts  of  the  plant  are  the  contrib- 
uting factors  to  the  efficient  work  of  the  generating 
rooms,  the  older  of  which  contains  seven  engines 
and  two  boosters,  while  the  newer  one  contains  four 
engines,  with  a  recently  installed  motor-generator, 
which  is  run  by  a  current  supplied  from  the  L  Street 
station. 

The  engine  equipment  demonstrates  by  the  dif- 
ferent kinds  installed  the  growth  of  the  company's 
requirements.  Four  of  the  machines  are  660-horse- 
power,  vertical,  triple-expansion  engines,  each  driv- 
ing two  200-kilowatt  generators ;  one  is  a  1,200-horse- 
power  engine,  driving  two  400-kilowatt  generators ; 
two  are  1,200-horsepower  engines,  each  driving  one 
800-kilowatt  generator,  and  the  remaining  four, 
which  are  in  the  new  engine  room,  are  2,400-horse- 
power  engines,  each  driving  one  1,600-kilowatt  gen- 
erator. Nos.  I,  2,  3  and  4  were  built  by  the  J. 
Morton  Poole  Company,  after  plans  by  the  Edison 
General  Electric  Company,  and  are  of  the  triple- 
expansion  vertical  type,  running  at  120  revolutions. 
No.  5  is  of  the  vertical  cross-compound  type,  designed 
and  built  by  Mcintosh,  Seymour  &  Co.,  and  runs 
at  100  revolutions.  Nos.  6  and  7  are  also  of  the 
vertical  cross-compound  type,  built  by  the  same  con- 
cern, and  run  at  100  revolutions.  Nos.  8,  9,  10  and 
II  are  the  quartette  of  2,400-horsepower  engines  in- 
stalled in  the  new  engine  room.  Each  drives  one 
1,600-kilowatt  generator.  These  four  units  are 
placed  at  the  end  of  the  room  nearest  the  old  engine 
room,  two  on  a  side.  They  are  Mcintosh  &  Sey- 
mour engines,  of  the  vertical  cross-compound  type, 
run  at  a  speed  of  too  revolutions,  weighing  500,000 
pounds.  Overhead  in  the  new  engine  room  is  a 
50-ton  traveling  crane,  built  by  the  Morgan  Engi- 
neering  Company.     It    is   operated   by   four   2ao-volt 


reference  has  been  made,  are  the  offices  of  the  dis- 
tribution and  generating  departments;  also  the  draft- 
ing room,  lamp  department,  laboratory  and  other 
essential  offices.  Two  of  the  seven  floors  are  occu- 
pied by  storage  batteries. 

L  Street  Station. 
That  portion  of  the  L  Street  station  of  the  Edison 
Electric  Illuminating  Company  which  is  now  in  op- 
eration, and  which  will  be  known  henceforth  as  the 


the  boiler  room  on  one  side  and  the  engine  room 
on  the  other.  There  are  six  batteries  of  boilers,  two 
boilers  to  each  battery,  and  six  generating  units  on 
the  other  side  of  the  wall  in  the  adjacent  engine 
room.  The  boilers  are  of  the  triple-drum,  Babcock 
&  Wilcox  type;  and  Hawley  down-draft  furnaces, 
hand-stoked,  do  the  heating.  A  brick  smoke  flue, 
back  of  the  boilers,  six  by  10  feet  in  section,  con- 
nects them  with  a  giant  stack,  located  midway  in 
the  boiler  tier,  and  this  stack  rises  to  the  height 
of  225  feet  from  a  base  22  feet  in  diameter.  Ade- 
quate piping  arrangements,  including  feed-water  con- 
nections for  the  boilers,  a  sluiceway  from  the  harbor 
front  through  which  water  is  taken  for  the  con- 
densers, the  pumping  outfit  and  other  customary 
auxiliaries,   are  installed   contiguously. 

The  six  engines  are  of  the  vertical  cross-com- 
pound side-crank  type,  built  by  Mcintosh,  Seymour 
&  Co.,  of  2,400  horsepower  each,  and  run  at  T20 
revolutions  per  minute.  They  are  direct-coupled  to 
General  Electric  three-phase,  2,250-volt,  6o-cycle  gen- 
erators of  the  revolving-field  type.  These  generators 
are  operated  in  parallel,  feeding  into  one  main  set 
of  bus  bars,  from  which  all  feeders,  both  for  lighting 
and  motor  service,  are  supplied.  A  duplicate  set  of 
bus  bars  is  in  reserve.  The  governors  of  the  engines 
are  motor-controlled,  and  the  speed  is  brought  under 
control  of  the  switchboard  attendant  in  such  a  man- 
ner that  the  load  may  be  shifted  from  one  machine 
to  another  or  distributed  in  any  desired  proportion 
among  them. 

In  the  same  large  room  with  the  large  generators 
are  the  arc-light  sets,  21  in  number,  each  of  which 
consists  of  one  synchronous  motor  of  150-kilowatt 
capacit>%  mnning  at  514  revolutions  per  minute,  tak- 
ing its  current  direct  from  the  main  bus,  coupled 
direct  to  two  Brush  arc  dynamos  of  8,500  volts  ca- 
pacity, 6.6  amperes  current.  These  are  used  prin- 
cipally for  operating  street  lights  of  the  city  of 
Boston,  with  which  the  company  has  a  lighting  agree- 
ment. The  fields  of  both  generators  and  motors  are 
furnished  with  exciting  current  by  375-kilowatt,  125- 
volt  machines,  direct-connected  to  three  synchronous 
motors,  running  at  600  revolutions  per  minute.  There 
is  one  steam-driven  unit  (50-kilowatt,  125-volt)  in 
reserve.     These  sets  are  all  operated  in  parallel  also. 

The  switchboard  is  on  the.  opposite  side  of  the 
room  from  the  engines  and  generators.  It  is  a  most 
excellent  arrangement  in  its  adaptation  to  the  needs 
of  the  station,  although  destined  to  be  superseded 
in  the  near  future  by  the  fine  new  switchboard  house 
which  is  going  up  between  the  walls  of  the  old  build- 
ing and  the  new  turbine-engine  house,  wherein  will 
be  installed  eventually  the  switches  of  both  the  eld 
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old  section — although  it  is  still  comparatively  new 
and  exceedingly  effective  for  the  present  needs  of  the 
company,  the  first  eng^ine  in  the  plant  having  been 
started  no  longer  ago  than  the  year  1898.  when  four 
other  stations  were  superseded  by  its  construction, 
under  the  Boston  Electric  Light  Company's  regime — ■ 
is  one  of  the  most  compact  and  at  the  same  time 
commodious   stations   in  the   country. 

The   building   which    houses    the   productive   plant 
has  two  parallel  portions,  separated  by  a  brick  wall, 


and  new  sections.  The  board  is  two-storied,  the 
lower  part  having  panels  for  the  controlling  of  the 
arc  machines  and  circuits  and  the  upper  part  being 
utilized  for  the  main  machine  panels.  The  switches 
in  all  the  motor  leads  are  of  the  oil-break  type,  and 
are  protected  by  oil  circuit-breakers.  All  feeders 
from  the  system  are  protected  similarly.  The  main 
generator  switches  are  also  of  the  oil  type,  operated 
pneumatically.  There  are  also  the  usual  recording 
outfits.     The  switchboard   is   upward   of   100  feet   in 
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length.     Midway  on  each  story  are  convenient  tele- 
phone booths. 

Overhead  in  the  engine  room  is  an  electrically  op- 
erated traveling  crane,  running  the  entire  length  of 
the  building,  having  a  capacity  of  25,000  pounds  for 
each  trolley.  It  is  of  the  Morgan  Engineering  Com- 
pany's make. 

The  company  delivers  from  this  plant  nearly  60 
per  cent,  of  the  current  output  to  sub-stations,  to 
be  transformed.  All  feeders  enter  by  underground 
ducts.  In  all  there  go  out  from  the  station  at  pres- 
ent 14  three-phase  feeders  to  sub-stations  and  nine 
single-phase,   the   latter   for   house-to-house  lighting. 

The  dimensions  of  this  old  section  of  the  plant  are 
as  follows :  Length  of  building,  244  feet ;  full  width, 
173  feet;  width  of  boiler  room,  52  feet;  width  of 
engine  room,  80  feet  eight  inches. 

New  Turbine  Plant  at  L  Street. 

Serviceable  as  the  two  main  stations  of  the  com- 
pany have  been,  all  achievements  in  electric-light  and 
power  production  hitherto  credited  to  the  Boston 
Edison  Company  will  be  eclipsed  in  the  modern  and 
perfected  system  now  in  process  of  installation  in 
the  new  section  of  the  L  Street  station.  And  a 
beginning,  merely,  will  have  been  ir.tde  when  these 
installations  are  completed,  for  the  plans  that  have 
been  drawn  are  projected  for  future  development  on 
a   broad   and   comprehensive   scale. 

The  land  area  of  the  L  Street  property  permits  of 
such  extensions  as  the  company  may  see  fit  to  make 
for  many  years  to  come.  It  embraces  24%  acres, 
counting  in  the  possibilities  in  reclaimable  flats  out 
to  the  harbor  commissioners'  line,  and  three-fifths 
of  this  acreage  is  solid  ground  or  filled  in  at  the 
present  time.  Bounded  by  the  harbor  line,  L  Street 
and  East  First  Street,  on  three  sides,  and  by  mer- 
cantile property  on  the  fourth  side,  the  site  is  most 
advantageously  located. 

Accordingly  the  new  turbine-engine  room,  63  feet 
wide  and  220  feet  long,  and  calculated  to  provide  the 
necessary  floor  space  for  four  turbine  units,  with 
adjoining  furnace  and  boiler  room,  is  only  one-third 
the  length  of  the  great  structure  for  which  designs 
have  been  made  and  space  allotted.  It  adjacently 
parallels  the  old  engine-room  building,  and  although 
built  for  four  units  will  have  an  initial  installation 
of  but  two  units,  with  the  corresponding  boiler  and 
furnace  adjuncts.  These  two  units  and  their  aux- 
iliaries are  comprised  in  the  following  details  of 
equipment : 

There  will  be  two  s,ooo-kilowatt  Curtis  turbines, 
each  four-stage,  with  surface  condensers  and  60- 
cycle,  three-phase,  6,900-volt  generators,  running  at 
514  revolutions  per  minute. 

Three  tunnels,  direct  from  beyond  the  sea-wall  at 
the  water  front,  provide  the  circulating-water  con- 
duits for  the  entire  system  of  turbines.  Two  of  these 
tunnels  are  the  suction  intake  conduits,  and  the 
third   is    the   discharge   conduit.     They   run    beneath 


and  sub-surface  connections  as  can  be  conveniently 
so  disposed  of. 

Located  between  the  turbines  and  the  manholes  are 
the  auxiliaries.  For  each  turbine  there  is  a  24-inch 
volute  centrifugal  pump,  direct-connected  to  a  hori- 
zontal side-crank  steam  engine.  The  vapor  of  conden- 
sation is  handled  by  an  18-inch  dry-air  pump,  steam- 
driven.  The  water  condensation  is  removed  by  a  four- 
inch  volute  centrifugal  pump,  motor-driven.  The 
boiler- feed  pump  is  regarded  locationally  as  one  of  the 
auxiliaries,    in   the   general    scheme   of   arrangement. 


the  second  floor  of  the  building,  and  underneath  the 
furnaces,  in  the  lower  portion  of  the  structure,  big 
brick  ash  chambers  have  been  constructed,  so  ar- 
ranged that  teams  or  tram  cars  can  be  run  under 
them  and  take  away  the  ashes.  Such  are  the  fuel- 
handling  facilities  that  not  a  shovel  needs  to  be 
used  from  the  time  it  is  brought  alongside  the  wharf 
until  the  refuse  goes  to  the  dump.  Conveying  belts 
take  the  coal  on  the  wharf  as  it  is  raised  from  the 
vessel's  hold,  and  carry  it  to  the  storage  yard  along- 
side  of  the  old  building,   or   direct  to  the  furnaces 
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and  is  placed  in  the  turbine  room  also.  In  addition 
to  the  pressure  pump  for  handling  the  oil  that  is 
used  for  lubrication  of  the  turbines,  the  pump  being 
steam-driven,  there  is  an  accumulator  (not  an  elec- 
tric accumulator,  of  course)  maintaining  an  even 
pressure  for  the  delivery  of  the  oil,  and  having 
sufficient  storage  capacity  to  run  the  turbine  for  10 
minutes  in  case  the  pump  is  stopped.  There  is  a 
relay  oil  pump  also  for  emergency  use,  in  case  the 
motor  pump  breaks  down.  This  is  a  triplex  pump, 
motor-driven. 

The  boiler  room  adjoins  the  engine  room  and  runs 


by  an  arrangement  for  conveying  it  over  the  tops 
of  the  old  and  new  buildings.  The  storage  yard 
and  its  reclaiming  bridge  and  conveying  apparatus 
are  important  factors  in  the  economizing  of  time, 
labor  and  cost.  The  stack  for  the  new  section  is 
250  feet  in  height,  with  16  feet  interior  diameter  at 
the  top,  and  24  feet  at  the  bottom. 

Each  boiler  is  of  i8-tube  width  and  14-tube  height, 
or  252  tubes,  and  has  two  42-inch  drums.  The  boil- 
ers are  designed  for  225  pounds  pressure,  and  run 
provisionally  at  175  pounds  pressure.  There  are  two 
complete  systems  of  feed,  one  that  takes  the  hot 
water  delivered  by  the  feed  pumps  through  a  main 
going  back   of  each    line   of   boilers,    with   branches 


Boiler  Room. 

the  turbine  room  for  its  entire  length,  and  there  is 
a  set  of  manhole  conneections  up  from  the  tunnels 
between  each  pair  of  turbine  machines.  The  top  of 
the  intake  tunnels  is  six  feet  below  mean  low  water, 
so  that  they  are  always  filled,  regardless  of  tidal 
conditions,  and  the  salt  water  rises  and  falls  in  the 
manholes  just  as  it  does  in  the  harbor. 

Capacious  subways,  with  cemented  flooring  and 
side  walls,  have  been  constructed  below  the  flooring 
level,  and  provide  accommodations   for   such   piping 


views   in    ATLANTIC   AVENUE    STATION,    BOSTON. 

toward  East  First  Street,  153  feet,  the  plans  calling 
for  an  ultimate  extension  to  an  aggregate  length  of 
650  feet.  The  width  of  this  building  is  150  feet. 
Running  at  right  angles  with  the  engine  room  are 
the  boiler  batteries,  eight  boilers  to  each  unit.  Each 
boiler  is  rated  at  512  boiler  horsepower,  and  runs  at 
175  pounds  pressure.  They  have  Babcock  &  Wilcox 
attached  superheaters,  which  superheat  150  degrees 
Fahrenheit.  The  furnaces  are  equipped  with  Roney 
stokers,  operated  by  motors.     The  boilers  are  set  on 


Feeder  Vault. 

leading  to  the  front  ends  of  the  drums,  and  con- 
trolled by  valves  from  the  floor;  the  other  is  con- 
nected to  the  city  mains,  from  which  a  main  extends 
along  the  lines  of  boilers  at  their  rear,  and  a  branch 
at  each  battery  connecting  with  a  three-inch  Lee 
injector  delivers  into  the  rear  ends  of  the  drums. 

.A  pipe  room  has  been  constructed  around  the  stack 
in  the  basement,  and  the  steam-conveying  pipes  are 
kept  free  from  drafts  by  the  enclosing  walls.  The 
main   steam  line,  the  m^in  and  auxiliary  feed  lines 
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and  the  blow-off  lines  for  two  groups  of  boilers  are 
all  in  one  room. 

The  large  valves  are  all  electricalh'  controlled. 
The  dampers  for  each  group  of  boilers  are  all  con- 
trolled from  one  point.  A  shaft  runs  back  of  each 
row  of  boilers  and  connects  with  regulating  apparatus 
in  the  middle  of  the  room.  Air  for  combustion  is 
obtained  not  onh'  in  the  regular  way  through  the 
ash  doors  in  the  furnace  front,  but  that  part  of  the 
basement  which  is  not  included  in  the  pipe  room  is 
at  all  times  in  communication  w'ith  the  outside  air. 


certain   of   the   large   w-indows   being   provided   with 
iron   grills   instead   of  glazed   in   the   usual   manner. 
Air  from   the  basement  can  be  admitted  below   the 
furnace  grates  by  a  system  of  dampers  in  the  fronts 
of  the  air  chutes. 

Regulation  of  the  coal  supply  on  a  weighed  basis 
is  obtained  by  the  construction  under  each  bunker 
spout  of  a  hopper  of  somewhat  over  two  tons  ca- 
pacity, attached  to  a  Howe  scale.  Here  the  coal  is 
weighed  and  fed  down  through  swinging  chutes  into 
each  stoker  hopper. 


Each  turbine  will  be  set  27  feet  from  the  boiler- 
room  wall,  and  grouped  around  it,  with  ample  floor 
space,  will  be  the  accessories,  conveniently  arranged 
for  economical  operation.  The  turbine  unit  is  really 
generator,  turbine  and  condenser  combined,  having 
the  condenser  in  the  base,  the  bottom  of  the  turbine 
opening  directly  into  the  top  of  the  condenser,  and 
in  connection  with  the  condenser  there  is  also  pro- 
vision for  a  free  atmospheric  exhaust  through  a 
36-inch  Crane  exhaust  valve. 

The   cooling  water   from  the   harbor   front,   taken 
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in  through  the  tunnels  to  which  reference  has  been 
made,  when  forwarded  by  the  24-inch  Worthington 
centrifugal  pump  located  just  beyond  the  turbine, 
makes  a  four-pass  circuit  through  the  condenser's 
cold-water  tubing.  The  Fleming  engine  which  drives 
this  pump  is  direct-connected,  side-crank,  running 
enclosed,  with  throttling  governor.  The  piping  is 
made  28-inch  for  the  purpose  of  reducing  friction. 
There  are  no  foot  valves  on  the  pump.  It  is  primed 
at  starting  by  a  four-inch   Schutte  ejector. 

On  the  vacuum  side  the  air  is  taken  off  by  a  Blake 
pump,  having  a  10  by  iS-inch  steam  cylinder  and  a 
24  by  18-inch  vertical  air  cylinder.  The  wet  vacuum 
pump,  located  in  the  pit  below  the  condenser^^^^ich 
is  a  volute,  .four-inch,  driven  by  a  500-volt  induction 
motor,  delivers  into  a  National  heater,  where  the 
exhaust  from  the  combined  auxiliaries  is  met.  This 
heater  is  supported  at  about  mid-length  from  the 
observation  gallery  on  the  boiler-room  level.  From 
it  there  is  a  system  of  piping  that  leads  to  both  the 
main  feed  pumps  and  a  spare  feed  pump ;  a  hot 
well,  or  storage  tank,  being  connected  in  between 
the  heater  and  feed  pump,  to  correct  irregularities 
in  the  supply. 

The  feed  pumps  are  17-inch  cylinder,  12-inch 
plunger,  15-inch  stroke,  duplex,  center-packed.  In 
addition  to  the  feed  pump  for  each  turbine  unit 
and  its  sets  of  boilers,  there  is  also  to  be  a  spare  feed 
pump  to  each  four  units,  and  the  spare  pump  is 
included  in  this  first  installation  for  two  units  at 
the  present  time.  These  pumps  are  set  close  to  the 
wall  on  the  boiler-room  side,  under  the  observation 
and  heater-support  gallery. 

Make-up  water  for  the  condensers  can  be  taken 
from  the  city  mains,  and  admitted  to  the  bottom 
of  the  condenser  through  a  valve  controlled  by  the 
water  level  in  the  hot  well.  This  arrangement  pro- 
vides for  the  supplying  of  any  water  deficiency  which 
may   occur. 

The  feed  lines,  the  steam  lines  and  the  oil  system 
for  the  different  units  are  complete  in  themselves, 
and  not  interdependent,  but  they  are  tied  together 
to  a  limited  extent,  to  provide  for  emergencies. 

The  new  switch  house  occupies  the  space,  about 
30  feet  in  width,  between  the  old  engine  house  and 
the  new  turbine  section.  It  will  form  a  connecting 
link,  structurally  and  electrically  between  the  two 
buildings.  For  a  depth  of  30  feet  it  will  be  used 
for  office  purposes ;  the  balance,  to  a  depth  corre- 
sponding with  the  length  of  the  turbine  house,  will 
be  a  switch  house.  In  the  basement  are  the  cable 
rooms.  The  floor  above  contains  the  bus  bars  and 
instrument  transformers.  On  the  second  floor  are 
the  high-tension  oil  switches.  The  third,  story,  start- 
ing about  half-way  back,   is  the  operating  room. 

All  these  buildings,  like  the  old  section  building 
and  the  Atlantic  Avenue  station  buildings,  are  of 
fireproof  construction.  The  interiors  are  finished  in 
white  and  green  tiling,  and  the  effect  is  ,an  agreeable 
one.     The    walls    of   the   turbine    room   are.  relieved 
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transformers  for  instrument  and  relay  circuits  and 
certain  knife-blade  disconnecting  switches.  The  sec- 
ond floor  is  occupied  by  the  H-type  General  Electric 
oil  switches.  The  knife-blade  switches  are  so  placed 
as  to  isolate  the  oil  switches  from  the  bus  bars  on 
one  hand  and  the  lines  coming  into  the  station  on 
the  other.  All  this  apparatus  is  built  in  light  cream- 
colored  pressed-brick  compartments.  The  horizontal 
shelves   in   the  compartments   are  of  artificial   stone. 
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Above  the  floors  devoted  to  the  switchboard  gear- 
ing is  the  operating  room,  where  all  apparatus  is 
controlled.  Here  are  panels  with  instruments  and 
controlling  apparatus  around  the  walls  of  the  room. 

The  company  has  installed  transformers  in  a  room 
buih  at  the  rear  end  of  the  old  engine  room,  to 
connect  the  old  section  of  the  station  with  the  new. 
It  is  also  the  intention  to  step  up  some  of  the  long- 
distance lines  to   15,000  volts. 


Recently  Instaileil  7io-horsepou-iir  Motor-generator  Operated  by  Current  from  L  Street  Shown  in  Lower  Left-hand  Corner  of  Picture, 
VIEW    IN    NEWER    ENGINE    ROOM    IN    ATLANTIC    AVENUE    STATION,     BOSTON. 


concrete,  with  granolithic  finish.  Provision  is  left 
for  static  dischargers  to  be  installed  in  the  basement. 

Starting  at  the  bell-end,  the  cable  belonging  to 
the  switching  gear  proper  makes  a  T-connection  into 
three  horizontal  cables  placed  about  18  inches  apart. 
These  cables  lead  up  through  the  floor  to  the  set 
of  line  knife4:)Iade  switches,  thence  through  the 
current  transformers  to  a  link  between  the  two 
selector  switches,  which  are  connected,  respectively, 
to  a  set  of  bus  bars  through  two  knife-blade  switches. 

The  generator  connection  is  similar,  except  that 
there  is  no  knife-blade  switch  between  the  oil  switches 
and   the  generator.     There   is,   however,   another   oil 


The  large  traveling  crane  overhead  in  the  turbine- 
engine  room  of  the  new  section  has  been  in  place  and 
in  operation  for  some  time.  It  is  a  Niles  crane,  elec- 
trically controlled,  of  50-ton  capacity. 

The  pumping  outfit  is  of  the  Worthington  make, 
and  the  electrical  appliances  are  chiefly  from  the 
General  Electric  Company.  The  coal-transmission 
apparatus  is  furnished  by  the  Robins  Conveying  Belt 
Company,  and  the  bridge  in  the  coal-storage  yard 
was  built  by  the  Brown  Hoisting  Machinery  Com- 
pany. 

Architecturally,  the  buildings  are  all  admirably 
adapted  for  the  purposes  to  which  they  will  be  de- 
voted. They  have  not  only  the  beauty  of  utility 
but  the  appearance  of  elegance  and  stability.  Wins- 
low   &  Bigelow   of   Boston   made  the   designs   after 


This  Arched  Window  is  the  Chief  Architectural  Feature  of  the  Building. 
FRONT    OF    NEW   TURBINE    HOUSE    AT    L    STREET    STATION. 


VIEW    IN    NEW    BOILER    HOUSE,    L    STREET    STATION,    DURING    CONSTRUCTIO>-. 


by  panels  of  pleasing  proportions,  and  the  lofty 
arched  windows  at  either  end  light  up  the  interior 
very  effectively. 

In  the  basement  of  the  switch  house  the  cables 
enter  in  two  directions,  in  ducts  running  lengthwise 
of  the  structure,  a  special  type  of  end-bell  being 
adopted  for  their  termination.  On  the  floor  above 
are  two  sets  of  main  buses,  the  current  and  potential 


switch  inserted  between  the  selector  oil  switch  and 
the  generator. 

All  the  main  high-tension  cables  used  in  the  sta- 
tion are  either  of  rubber-covered  or  cambric-covered 
wire,  with  a  serving  of  flame-proof  braid  on  the 
outside.  Insulation  for  the  cable  is  further  insured 
by  resting  it  upon  porcelain  supports,  sufficient  for 
the  purpose,  independently  of  the  covering. 


plans  by  the  company.  The  construction  work  35 
also  in  the  hands  of  a  Boston  concern,  Wbidden  S: 
Co.  being  the  contractors. 

Principal  Sub-st.*.ticns. 
Several  of  the  newly  acquired  stations  in  the  sub- 
urbs, which  came  into  the  company's  possession  when 
it  absorbed  the  plants  of  its  consolidated  companies, 
are  still  in  operation,  just  as  they  v.-ere  prior  to  that 
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event.  The  Milton  plant  is  now  under  process  of 
dismantling,  and  the  territory  served  by  it  is  re- 
ceiving current  from  Boston.  The  Dedham  station 
becomes  a  distributing  station;  so  does  the  station 
at  Canton,  and  the  Natick  and  Framingham  stations 
have  been  connected  with  Boston,  although  retaining 
their   equipment    and    remaining   in  commission. 

The  Head  Place  station,  No.  i  of  the  company's 
list,  where  the  original  headquarters  were  established, 
is  an  auxiliary  steam  and  storage  station,  and  No.  2, 
at  Hawkins  Street,  similarly  equipped,  retains  its 
essential  features  as  an  auxiliary  steam  and  storage 
station.  No.  5,  at  Canton  Street;  No.  6,  on  Pitts- 
burg Street,  South  Boston;  No.  7,  on  Scotia  Street, 
Back  Bay  district,  together  with  the  battery  outfit 
at  the  System  of  Distribution  building  on  Atlantic 
Avenue,  are  storage-battery  stations.  Over  in  Cen- 
tral Square,  East  Boston,  is  No.  8,  a  distributing 
station,  with  motor-generator  equipment.  No.  9  is 
on  Zeigler  Street,  in  the  Roxbury  district  of  the  citj', 
and  is  also  a  distributing  station.  No.  10,  on  Buzzey 
Place,  near  Summer  Street  in  Boston  proper,  is  not 
yet  in  commissioiL  Nos.  11  and  12,  like  the  Milton 
station,  which  is  No.  19,  together  with  No.  14,  are 
not  at  present  listed  among  the  active  ones.  No.  13 
is  a  distributing  station  on  North  Street  in  the 
Market  district.  Nos.  15,  16,  17,  18  and  22,  which 
are,  respectively,  the  Charlestown,  Somerville,  New- 
ton, Woburn  and  Needham  plants,  retain  their  old- 
time  character  for  a  time.  Later  on  innovations  will 
be  introduced  in  these  to  adapt  them  to  the  new 
conditions  which  will  be  met  by  the  enlargement  of 
the  L  Street  main  station's  capacity. 

Statistics. 
The  total  number  of  the  Edison  Illuminating  Com- 
pany's   customers    is    19,551.     On    the    system,    as    a 
whole,    there    are    697,044    incandescent    lamps    and 
10,103  arc  lamps.     Power  is  supplied  with  6,806  mo- 


PLAN    OF   5,000-KILOWATT   VERTICAL   TL'RBO-GENERATORS   AND    AUXILIARIES   AT   L   STREET    STATION,    BOSTON. 


tube  system  there  are  145,000  feet  of  feeder  tubes  and 
339,000  feet  of  main  tubes,  including  495  junction 
boxes.  The  conduit  system  has  418,400  feet  of  con- 
duit  lines,   including  manholes,    sizes   ranging   from 


Bacon,  E.  Henry  Barnes.  Everett  W.  Burdett,  Isaac 
T.  Burr,  T.  Jefferson  Coolidge,  Jr.,  George  Dexter, 
Frederick  P.  Fish  and  C.  Minot  Weld.  The  clerk 
of  the  company  is  J.  Otis  Wardwell.     Messrs.  Bay- 


Interior  of  Sub-Station  No. 


iZic^icr  btrcoi,  Ko.\ljiiri ,.  siiovv  Room  at  Sub-Station  No.  S.  East  Boston. 

VIEWS   IN   SOB-STATIONS    OF   EDISON    ELECTRIC   ILLUMINATING   CO.MPANY   OF    BOSTON. 


tors,  having  a  motor  horsepower  of  24,715.  The  total 
capacity  of  the  combined  load  is  1,178,900  in  i6-can- 
dlepower  equivalents.  There  is  upward  of  20,000,1x10 
feet  of  wire  in  use. 

In  Boston  the  feeders  and  mains  contain  4,926,703 
feet  in  underground  cables,  all  sizes  from  No.  6  to 
1,000,000  circular  mils,  including  three  conductor 
lines  as  large  as  300,000  circular  mils.     On  the  Edison 


one-duct  to  54-duct.  The  appro.\imate  number  of 
transformers  installed  on  the  system  in  Boston  proper 
is  1,100. 

Personnel  of  the  Company. 
The  directors  of  the  Edison  Electric  Illuminating 
Company  of   Boston   are:    Charles   L.   Edgar,  presi- 
dent ;    Walter   C.    Baylies,   vice-president ;   Henry   B. 
Cabot,    treasurer,    with    Charles    W.    Amory,    Robert 


lies  (chairman),  Cabot,  Dexler  and  Weld  are  the 
executive  committee. 

Mr.  Edgar,  the  president  of  the  company,  is  also 
president  of  the  National  Electric  Light  Association 
and  a  former  president  of  the  Association  of  Edison 
Illuminating  Companies.  He  is  one  of  the  most 
prominent  and  successful  of  the  electric-light  men 
of  the  United  States.  He  has  been  with  the  Boston 
company  since  1887,  beginning  as  general  superin- 
tendent and  becoming  successively  general  manager, 
vice-president  and  president.  After  leaving  college 
and  before  going  to  Boston  Mr.  Edgar  was  with 
Thomas  A.  Edison  and  the  parent  Edison  company. 
His  training  and  experience  have  been  exceptionally 
thorough,  practical  and  complete,  and  he  is  well 
fitted  to  administer  the  many  and  important  trusts 
committed  to  his  hands.  With  it  all,  he  is  still  a 
young  man,  having  passed  but  43  of  the  milestones 
of  life. 

The  general  superintendent  of  the  company  is  W. 
H.  Atkins,  and  Sidney  Hosmer  is  superintendent  of 
construction,  having  supervision  over  the  new  work 
that  has  been  in  progress.  I.  A.  Moultrop  is  the 
mechanical  engineer,  and  has  been  in  touch  con- 
tinually with  the  details  of  the  new  station  from 
its  inception.  William  P.  Hancock  is  the  superin- 
tendent of  stations,  to  whom  the  new  building  will 
be  turned  over  for  its  operation  upon  completion. 


BATTERY   ROOM    IN    SUB-STATION    NO.    6   (PITTSBURG   STREET),    BOSTON. 


The  citizens  of  Kilbourn,  Wis.,  are  considering  the 
proposition  of  installing  an  electric-light  plant  to  be 
operated  in  connection  with  the  water  plant  owned 
by  the  city. 
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Boston    Convention   of   the   National 
Electric  Light  Association. 

The  twenty-seventh  annual  convention  of  the  Na- 
tional Electric  Light  Association  will  be  held  in 
the  Hotel  Vendome,  Boston,  next  week.  May  24th, 
2Sth,  26th  and  27th.  No  efforts  have  been  spared 
to  uphold  the  high  standard  of  excellence  attained 
for  the  meetings  of  this  association,  and  with  the 
experience  of  previous  meetings  as  a  guide,  coupled 
with  the  earnest  endeavors  of  President  C.  L  Edgar 
and  the  other  officers,  assisted  by  a  competent  corps 
of    department    chiefs    and    committeemen,    the    con- 


CHARLES  L.    EDGAR.    PRESIDENT    OF    THE    EDISON    ELECTRIC 
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vention  this  year  promises  much.     An  outline  of  the 
elaborate  programme  to  be  presented,  together  with 
other  features  of  the  meeting,  is  given  below; 
Papers. 

"The  Sale  of  Electrical  Energy,"  by  W.  F.  White. 

"Economy  Test  of  a  5,500-horsepower,  Three-cyl- 
inder Compound  Engine  and  Generator,"  by  J.  D. 
Andrewand  W.  F.  Wells. 

"A  Hundred-mile  Transmission  Line,"  by  Robert 
Howes. 

"The  Mechanical  Stoker  and  the  Human  Oper- 
ator," by  Edwin  Yawger. 

"The  Organization  and  Equipment  of  an  Arc- 
lamp  Department,"  by  Samuel  G.  Rhodes. 

"Practical  Notes  on  Steam  Turbines,"  by  Francis 
Hodgkinson. 

"Electric-light  and  Power  Plants  in  Connection 
with  Ice  Plants,"  by  C  L.  Wakefield. 

"Single-phase  Power  Motors  for  Electric-lighting 
Stations,"  by  W.  A.  Layman, 

"A  Three-wire,  Soo-volt  Lighting  System,"  by 
Walter  I.  Barnes. 

"Notes  on  the  Internal-combustion  Engine  as  Ap- 
plied to   Central-station   Service,"   by  E.  E.  Arnold. 

"A  Proposed  System  of  Standard  Instruments  for 
Operating  Companies,"  by  H.  P.  Davis. 

"Remote  Control  of  Electrical  Apparatus,"  by 
William  H.  Cole. 

"Economy  in  Minor  Station  Supplies,"  by  Edgar 
B.  Greene. 

"Luminous  or  Flaming  Arc,"  by  Welles  E.  Holmes. 

"Grounding  the  Neutral  of  High-voltage  Gener- 
ators,"  by   George   N.   Eastman. 

"Types  of  Large  Waterpower  Installations"  (with 
stereopticon),  by  Dr.  F.  A.  C.  Perrine. 

Reports. 

"Progress,"  by  T.  Commerford  Martin. 

"District  Heating,"  by  E.  F.  McCabe,  chairman. 

"Lost  and  Unaccounted-for  Current,"  by  C.  W. 
Humphrey. 

"Purchased  Electric  Power  in  Factories,"  by  W.  H. 
Atkins,  chairman. 

"Office  Methods  and  Accounting."  by  Frank  W. 
Frueauff. 

"Advertising,"  by  La  Rue  Vredenburgh. 

"Sign  and  Decorative  Lighting,"  by  Arthur  Wil- 
liams. 

"Analysis  of  Flue  Gases."  by  Henry  L.  Doherty, 
chairman. 

"Standard  Candlepower  of  Incandescent  Lamps," 
by  Louis  Bell,  chairman. 

"Legislative  Policy,"  by  Samuel  Insull,  chairman. 
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"Photometric  Values  of  Arc  Lamps,"  by  Henry  L. 
Doherty,  chairman. 

"Uniform   Accounting,"    by    Guy   L.    Tripp,   cnair- 
man. 

"Award  of  Doherty  Gold  Medal,"  by  Schuyler  S. 
Wheeler,  chairman. 

"Investigation   of   Steam  Turbines,"   by   W.    C.   L. 
Eglin,  chairman. 

Departments. 

The  "Question  Box"  and  "Wrinkles"  Department, 


413 

the  concert  consists  of  R.  L.  Warner,  Thomas  C. 
Wales,  R.  N.  C.  Barnes,  George  C.  Ewing  and  F.  W. 
Lord. 

On  Thursday  there  will  be  provided  for  the  ladies 
a  trip  in  automobiles  to  Wayside  Inn,  Lexington  and 
Concord,  in  charge  of  C.  B.  Davis,  George  H.  Berg 
and  F.  S.  Wilson. 

Friday  will  be  given  up  entirely  to  personally  con- 
ducted trips  in  and  about  Boston.  The  business  ses- 
sions of  the  association  will  close  on  Thursday  even- 


TRAVELING    BRIDGE    AND    OTHER    COAL-UANDLING    APPARATUS    AT    L    STREET    STATION,     BOSTON. 


edited  by  H.  T.  Hartman  and  Charles  H.  Williams, 
respectively,  are  very  complete  and  offer  a  wealth  of 
useful  and  timely  information.  There  are  lOO  or 
more  "wrinkles"  submitted,  and  the  Question  Box 
contains  nearly  450  questions,  nearly  every  one  of 
which  has  been  answered. 

Entertainment. 
The   local    entertainment    committee,   composed    of 
64  gentlemen  and  headed  by  James  L  Ayer,  has  pro- 
vided an  entertainment  programme  for  the  guests  at- 
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ing,   leaving  Friday  to  be  devoted  purely  to  enter- 
tainment. 

A  general  information  bureau  will  be  established 
at  Hotel  Vendome,  in  charge  of  Messrs.  Vose  and 
Peasley.  It  is  intended  to  have  during  the  week 
lists  made  of  those  desiring  to  take  any  particular 
trips  or  see  any  particular  points  on  Friday,  so 
that  adequate  arrangement  may  be  made  for  prop- 
erly personally  conducting  the  visitors  to  such  places 
as  they  desire  to  go.  Mr.  W.  H.  Atkins  will  have 
general  charge  of  the  entertainment  on  Friday,  and 
the  following  committeemen  have  been  selected  to 
arrange  details  for  the  excursions  listed:  Institute 
of  Technology,  Professor  H.  E.  Clifford;  Harvard 
University,  Professor  C.  A.  Adams,  Jr. ;  Bunker  Hill 
Monument  and  Navy  Yard,  P.  J.  Kennedy;  Fore 
River  Ship  and  Engine  Company,  Charles  H.  Parker; 
Simplex  Electric  Company,  Everett  Morss ;  Holtzer- 
Cabot  Electric  Company,  C.  W.  Holtzer;  power  sta- 
tions in  Boston,  I.  E.  Moultrop;  trolley  trips,  Paul 
Winsor ;  New  England  Gas  and  Coke  Company, 
George  H.  Finn. 

Hotel  Accommodations. 

The  Hotel  Vendome,  corner  of  Darmouth  Street 
and  Commonwealth  Avenue,  one  block  north  from 
Copley   Square,   has  been   chosen   as  the  convention 


A   CORNER  IN   THE  TRANSFORMER  ROOM  AT  L  STREET 
STATION. 

tending  the  convention.  The  programme  will  be 
about  as  follows : 

On  Tuesday  afternoon  the  ladies  in  attendance 
will  take  carnages  and  drive  through  the  Fenway 
and  possibly  to  some  points  of  interest  about  Bos- 
ton. They  will  be  in  charge  of  a  committee  com- 
posed of  Charles  J.  Hatch,  W.  E.  Holmes  and  D.  P. 
Robinson.  In  the  evening  there  will  be  given  at 
Hotel  Vendome  a  lecture  on  "Historical  and  Elec- 
trical Boston,"  under  the  charge  of  La  Rue  Vreden- 
burgh, 

On  Wednesday  morning  H.  S.  Potter.  F.  S.  Wilson 
and  F.  S.  V.  Sias  will  conduct  the  ladies  through 
the  shopping  district  of  Boston,  and  in  the  afternoon 
Sydney  Hosmer,  Percy  Hodges,  W.  C.  Woodward 
and  Professor  H.  E.  Clifford  will  have  charge  of  a 
trip  down  the  harbor,  and  on  return  a  visit  to  the 
L  Street  station  of  the  Boston  Edison  Company. 
Wednesday  evening  will  be  spent  at  Symphony  Hall 
attending  a  popular  concert.  All  the  space  within  the 
rail  has  been  reserved  for  the  use  of  the  guests 
and  their  friends.     The  committee  having  in  charge 
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headquarters,  but  arrangements  have  also  been 
made  with  the  Hotel  Brunswick,  Hotel  Victoria, 
Hotel  Lennox  and  Hotel  Westminster,  all  within  two 
blocks  of  the  Vendome,  so  that  accommodations  for 
at  least  i,ooo  guests  are  assured.  The  Hotel  \  en- 
dome  and  Hotel  Brunswick  are  under  the  same 
management  and  conducted  upon  the  American  plan. 
Rates  vary  from  $5  to  $7.50  a  day,  according  to 
location  of  rooms  and  whether  bathroom  is  required 
or  not.  The  hotels  Victoria,  Lennox  and  Westmin- 
ster are  conducted  upon  the  European  plan  and  rates 
var>-  from  $2  to  $6  a  day,  according  to  location 
of  rooms  and  whether  bathroom  is  required  or  not. 
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0-\ving  to  the  growth  of  the  association  during  the 
last  four  3^ears  the  question  of  hotel  accommoda- 
tions at  the  conventions  iias  become  a  serious  one, 
and  President  Edgar,  realizing  how  important  it  is, 
for  the  comfort  and  convenience  of  the  members,  to 
have  their  accommodations  ready  and  awaiting  them 
upon  arrival  in  Boston,  has  this  year,  as  an  innova- 
tion, appointed  a  committee  to  assume  control  of  the 
assignment  of  rooms  and  parlors,  with  a  hope  of 
relieving  the  members  of  much  of  the  attendant  care 
and  inconvenience.  Applications  for  rooms  should 
be  sent  to  Charles  H.  Hodgkinson,  chairman  com- 
mittee on  hotel  accommodations,  70  State  Street, 
Bostoa 

Careful  attention  will  be  given  to  each  application, 
with  a  desire  of  pleasing  every  one.  In  this  manner 
it  is  hoped  that  every  member,  upon  arrival  at  the 
railway  station,  can  proceed  directly  to  his  hotel,  the 
name  of  which  he  will  be  previously  notified,  and 
find  everything  there  ready  for  his  occupancy  and 
comfort. 

Tr^vnsportation. 

The  New  England  Passenger  Association,  the 
Trunk  Line  Association,  the  Southeastern  Passen- 
ger Association,  the  Central  Passenger  Association 
and  the  Western  Passenger  Association  have  granted 
a  special  rate  of  a  fare  and  one-third  on  the  cer- 
tificate plan,  for  the  round  trip,  from  all  points  in 
their  territory  for  delegates  and  their  friends  at- 
tending the  convention.  This  rate  is  good  for  three 
days  (not  counting  Sunday)  preceding  the  opening 
of  the  convention,  and  the  three  days  following  ad- 
journment. 

The  Southwestern  Excursion  Bureau  has  granted 
a  rate  of  a  fare  and  one-third  on  the  certificate  plan 
from  all  points  in  its  territory  to  Boston  and  return 
to  delegates  and  friends  attending  the  convention. 
This  is  the  first  time  the  concession  has  been  made 
in  this  territory  and  is  additional  evidence  of  the 
geographical  as  well  as  the  numerical  growth  in 
membership. 

For  the  exclusive  use  of  delegates  and  their  friends 
who  will  attend  the  meeting  going  from  Chicago  and 
its  vicinity  the  Lake  Shore  and  Michigan  Southern 
railway,  in  connection  with  the  New  York  Central 
and  Boston  and  Albany  railways,  will  provide  special 
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The    "Noisy,    Noiseless    Court"    in     the 
Palace  of  Electricity,  St    Louis. 

Several  weeks  ago  Professor  W.  E.  Goldsborough, 
chief  of  the  Department  of  Electricity  of  the  World's 
Fair,  in  an  address  before  the  alumni  of  the  Massa- 
chusetts Institute  of  Technology  in  Chicago,  outlined 
briefly  the  results  that  have  attended  the  research 
of  Mr.  M.  R.  Hutchison  in  the  field  of  wireless 
telephony,  and  of  his  promise  to  equip  the  court  of 
the  Palace  of  Electricity  with  such  of  his  apparatus 
as  would  enable  it  to  be  used  and  tested  by  the 
public  at  large.  The  "Noisy,  Noiseless  Court,"  as 
Professor  Goldsborough  termed  the  quadrangle 
within  the  walls  of  the  Palace  of  Electricity,  would 
be  so  arranged  that,  although  to  the  visitor,  as  he 
walked  therein,  no  sounds  would  be  audible,  the 
placing  of  a  small  telephone  receiver  to  the  ear  would 
enable  him  to  enjoy  the  music  of  a  phonograph 
played  in  a  nearby  booth,  a  vocal  or  instmmental 
solo,  or  one  of  Sousa's  stirring  marches,  played  by 
the  famous  band  by  that  name  in  one  of  the  expo- 
sition bandstands. 

Although  at  the  lime  of  this  announcement  little 
could  be  learned  aside  from  the  bare  facts,  the  West- 
ern Electrician  is  now  able  to  give  some  of  the  de- 
tails of  the  installation;  in  connection  with  the  ac- 
companying photographs  of  Professor  Goldsborough 
and  Mr.  Hutchison,  showing  the  former  testing  the 
installation  a  few  days  after  .the  opening  of  the  ex- 
position. 

Several  years  ago  Mr.  Hutchison  gave  an  electric- 
chafing-dish  party  to  a  number  of  scientific  friends 
at  his  laboratory  in  New;  York.  When  called  upon 
for  a  speecb,  Mr.  Hutchison  handed  each  guest  a 
curious  arrangement,  consisting  of  a  pair  of  telephone 
receivers  attached  to  a  small  coil  of  wire,  asking 
each  visitor  to  place  the,- telephones  to  his  ears.  He 
then  withdrew  from  the  room  and  delivered  his 
speech  into  a  transmitter  of  special  construction, 
those  sitting  at  the  table  receiving  every  word,  al- 
though connected  in  no  way  to  the  transmitter.  Mr. 
Hutchison  then  stirled  a  phonograph  before  the 
transmitter,  and  with  his  friends  walked  about  the 
laboratory,  hearing  perfectly  the  sounds  emitted  by 
the  instrument. 

During  January  last  the  system,  greatly  imprcH'ed. 
was    installed    in    Mr.    Hutchison's    home    at    New 
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sleeping  cars,  which,  with  dining  and  buffet  library 
cars,  it  is  proposed  to  run  as  the  first  section  of  the 
New  England  express,  leaving  Chicago  at  2  p.  m. 
Sunday,  May  22d,  and  arriving  in  Boston  at  5  p.  m. 
on  the  following  day.  Tickets  will  be  good  going 
on  any  train,  including  the  Lake  Shore  limited. 

In  order  to  obtain  reduced  rates  of  fare,  it  is 
necessary  when  purchasing  tickets  to  state  to  the 
ticket  agent  that  it  is  for  the  purpose  of  attending 
the  meeting  of  the  association,  and  to  ask  for  a 
certificate  showing  that  full  fare  has  been  paid. 
This  certificate,  when  vised  at  the  office  of  the 
association  in  Boston,  will  enable  the  purchaser 
to  return  at  one-third  the  fare  paid  going. 


Rochelle,  N.  Y.,  where  it  has  afforded  no  little 
pleasure.  In  February  Professor  Goldsborough  vis- 
ited Mr.  Hutchison,  and  was  greatly  astonished  by 
the  remarkable  distinctness  of  the  transmission.  No 
matter  in  which  part  of  the  house  he  stood,  the 
sounds  were  reproduced  with  exquisite  clearness  and 
volume.  The  instrument  worked  as  well  in  the  cellar 
as  in  the  library,  and  a  trip  to  the  stable  was  made, 
during  which  the  phonograph  could  always  be  heard. 
Soon  after  this  test  Professor  Goldsborough  made 
the  announcement  that  in  the  Palace  of  Electricity 
at  St.  Louis  the  public  would  be  afforded  an  op- 
portunity of  receiving  telephonic  communications 
without  wires,  and.   as  noted   in  the  Western  Elec- 
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trician,  the  installation  was  tested  and  found  perfect 
on   opening  day,   April   30th. 

The  transmitting  station  is  located  in  the  booth 
of  the  Hutchison  Acoustic  Company  in  Block  23  of 
the  Palace  of  Electricity.  It  consists  of  a  large 
graphophone  and  one  of  Mr.  Hutchison's  heavy- 
current  transmitters.  This  transmitter  is  in  itself 
a  marvel,  as  it  operates  with  a  current  of  15  amperes, 
which  would,  of  course,  destroy  an  ordinary  carbon 
transmitter.  As  it  is,  the  heat  generated  is  so  in- 
tense that  the  transmitter  is  kept  cool  only  by  the 
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HUTCHISON,     LISTENING    TO    MUSIC    IN    THE 

"NOISY,     NOISELESS    COURT." 

use  of  water,  wdiich  is  circulated  through  it.  With- 
out the  water,  it  would  become  redhot  almost  in- 
stantly, and  even  when  working  under  the  best  con- 
ditions, all  of  the  heat  cannot  be  dissipated.  Strange 
to  say,  the  transmission  is  equally  good  when  the 
transmitter  is  red-hot,  although  it  cannot  be  used 
in  this  condition,  as  it  would  melt  the  wax  of  the 
graphophone  record.  Current  is  supplied  from  a 
storage  battery  of  15  cells  in  series,  and  approxi- 
mately one-half  horsepower  is  required  to  produce 
the  best  results.  Connected  to  the  transmitter  is  a 
large  coil  buried  in  the  ground  of  the  court. 

The  receiver,  as  shown  in  the  picture,  consists  of 
two  ordinary  watch-case  telephone  receivers,  at- 
tached to  conducting  spring  supports,  which  pass 
through  a  handle,  and  terminate  in  an  attuned  re- 
ceiving coil.  When  this  coil  is  held  in  a  horizontal 
position,  magnetic  waves,  emanating  from  the  trans- 
mitting apparatus,  induce  similar  currents  in  the 
receiving  coil,  producing  in  the  receivers  an  exact 
reproduction  of  the  music  in  the  graphophone. 

It  is,  to  say  the  least,  weird  to  receive,  through 
space,  the  words  spoken  into  the  transmitter,  while 
walking  about  the  court,  with  no  connection  what- 
ever to  any  exterior  system,  the  sounds  vanishing 
instantly  when  the  ear-pieces  are  removed.  It  is,  of 
course,  obvious  that  any  number  can  listen  to  the 
music  at  one  time. 

Another  interesting  point  is  that  the  music  repro- 
duced by  the  receivers  is  even  sweeter  than  that 
produced  by  the  graphophone,  the  harshness  being 
clarified,  as  it  were,  by  the  transformation  into  mag- 
netic waves,  thence  through  the  ether  to  the  receiving 
coil,  where  it  is  retransformed  into  an  electric  cur- 
rent, which  in  turn  produces  sound  by  the  vibration 
of  the  diaphragms.  Mr.  Hutchison  believes  that  prac- 
tical application  of  his  system  is  well  within  the 
range  of  its  possibilities,  as  he  has,  in  a  short  time, 
developed  it  from  a  laboratory  experiment  to  a  scale 
where  it  now  operates  successfully  over  an  area  of 
several  acres. 


American  Railway  Mechanical  and  Elec- 
trical Association. 

Secretary  Mower  of  the  American  Railway  Me- 
chanical and  Electrical  Association,  which  will  hold 
its  annual  convention  in  the  Festival  Hall  Build- 
ing, World's  Fair  Grounds,  St.  Louis,  Mo.,  on  Oc- 
tober loth  and  nth,  states  that  a  limited  num- 
ber of  rooms  will  be  reserved  at  the  down-town 
hotels  if  applied  for  before  June  ist.  The  rates 
range  from  $5  to  $15  a  day.  No  exhibits  will  be  dis- 
played in  connection  with  the  convention.  The  ban- 
quet will  be  held  Thursday  evening,  October  13th. 
The  practice  of  issuing  two  banquet  tickets  gratis 
to  each  company  represented  has  been  abandoned, 
and  hereafter  tickets  will  be  purchased  by  the  dele- 
gates at  actual  cost. 
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By  W.   B.   Gump,  Asso.   Mem 
Part  V. 
Alternating-current  Motors  and  the 
Rotary  Converter. 

The  great  advantages  of  the  aUernating  current 
,  for  power  transmisiioii  have  naturally  brought  about 
the  development  of  a  motor  which  can  be  operated 
from  the  same  source,  thus  dispensing  entirely  with 
the  transforming  apparatus  which  must  of  necessity 
be  interposed  when  a  direct-current  motor  is  op- 
erated on  such  a  system.  The  type  of  motor  which 
has  met  with  the  most  general  use  is  the  polyphase 
induction  motor,  the  advantages  of  which  will  be 
discussed    further    on. 

The  single-phase  motor,  although  not  new,  has 
had  such  serious  drawbacks  that  but  little  has  been 
done  with  it  in  connection  with  very  large  installa- 
tions. The  necessity  for  an  efficient  single-phase 
motor,  however,  has  been  a  realization  to  the  engi- 
neer for  many  years,  and  this  necessity  is  especially 
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(T").  Starting  at  the  terminal  (T),  let  the  current 
of  the  first  phase  magnetize  poles  (a)  and  (a'),  these 
poles  being  connected  opposite  to  each  other.  In 
the  same  way  the  current  of  the  second  phase  will 
magnetize  (b)  and  (b'),  and  finally  current  from 
the  third  phase  will  magnetize  (c)  and  (c').  Since 
the  poles  (a)  (b)  and  (c)  are  wound  for  the  same 
polarity,  and  (a')  (b')  and  (c')  for  the  opposite 
polarity,  it  will  be  observed  that  the  poles  of  each 
group  will  change  places  with  each  other  during 
each  half  cycle,  and  as  there  are  three  poles  in  each 
group  there  phase  difference  will  be  one-sixth  of 
one  cycle.  Now  it  is  evident  that  if  the  adjacent 
poles    change    regularly    from    phase    to    phase,    the 
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the  following  way:  A  synchronous  motor  is  direct- 
connected  to  the  rotor  of  an  induction  motor  which 
is  made  to  rotate  in  a  direction  opposite  to  its  ro- 
tating field.  The  stator  windings  of  the  induction 
motor  and  the  terminals  of  the  synchronous  motor 
are  connected  to  the  low-frequency  mains.  Slip 
rings  on  the  rotor  of  the  induction  motor  lead  off 
current  at  the  higher  frequency.  The  power  re- 
quired to  drive  a  frequency  changer  is  the  same 
percentage  of  the  output  as  the  ratio  of  the  low  fre- 
quency to  the  higher  frequency. 

Suppose  that  an  induction  motor  is  being  operated 
without  any  load.  The  armature  will  revolve  but 
a  trifle  slower  than  the  field.  This  difference  in 
speed  will  just  be  sufficient  to  induce  the  necessary 
electromotive  force  which  will  cause  the  required 
current  in  the  rotor  to  make  up  for  the  losses  due 
to  friction,  windage  and  the  copper  and  iron  losses 
of  the  rotor.     If  now  a  load  be  put  on  the  motor 


Fig.  46.     Diagram  to  Show  Theory  of  Polyphase  Motor. 
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CompensQtot 
Fig.  48.     Starling  Compensator  for  Indnctlon  Moto? 


emphasized  in  railway  work.  Within  the  last  year 
great  strides  have  been  taken  to  develop  a  single- 
phase  railway  motor,  and  an  epoch-making  period 
in  the  history  of  the  single-phase  motor  will,  without 
doubt,  take  place  in  the  near  future.  In  a  recent 
issue  of  the  Western  Electrician  the  single-phase 
motor  was  discussed  in  a  very  comprehensive  man- 
ner. It  will  therefore  be  siiperP.uous  to  dwell  upon 
it  here,  further  than  to  compare  it  to  the  polyphase 
and  the  synchronous  motor,  taking  up  (as  this  de- 
scription shall)  the  advantages  and  disadvantages  of 
each   type. 

The  Single-phase  Motor. 

It  is  well  known  that  a  series  direct-current  motor 
may  be  operated  by  an  alternating  current,  the 
nature  of  the  motor  being  such  that  the  direction 
of  rotation  is  fixed,  regardless  of  the  alternating 
flux,  since  both  the  field  current  and  armature  cur- 
rent reverse  simultaneously.  Suppose  that  instead 
of  passing  the  current  directly  through  the  armature, 
we  short-circuit  its  coils,  and  excite  the  field  with 
an  alternating  current.  An  electromotive  force  will 
then  be  induced  in  the  armature  coils,  which  may  be 
compared  to  the  secondary  of  a  transformer.  The 
self-induction  of  the  armature  (secondary)  will,  on 
account  of  the  iron  core,  be  highly  inductive,  and 
consequently  the  current  will  lag  behind  the  im- 
pressed electromotive  force  of  the  armature  by  a 
phase  difference  of  more  than  90°.  Now,  if  a  curve 
be  plotted  bv  taking  the  product  of  the  current  and 
magnetism  in  the  armature,  it  will  represent  the 
torque,  and  it  will  be  seen  that  the  positive  lobe 
of  the  curve  will  be  less  than  the  negative  through- 
out each  cycle,  a  repulsion  being  set  up  between  the 
field  and  the  armature,  greater  than  the  attractive 
force.  This  arrangement  constitutes  what  is  com- 
monly known  as  a  "repulsion  motor." 

A  repulsion  motor  is  not  self-starting  unless  an 
arrangement  is  made  whereby  the  flux  induced  in 
the  armature  (or  a  part  of  it)  has  a  fixed  relative 
position  which  will  produce  a  starting  torque.  Nor- 
mally, the  repulsion  of  the  armature  coils  are  all 
balanced  against  that  of  the  field.  If.  however,  the 
armature  is  once  started,  a  differential  effect  occurs 
which  changes  the  relation  between  the  field  and 
armature,   maintaining  a  continuous  torque. 

Single-phase  motors  are  not  highly  efficient,  and 
are  large  for  their  output.  They  are  much  cheaper, 
however,  than  polyphase  motors,  and  are  quite  sat- 
isfactory in  small  sizes;  hence  they  have  an  im- 
portant place  in  small  installations. 

The   Polyphase   Induction   Motor. 

The  polyphase  motor,  unlike  the  single-phase  re- 
pulsion motor,  is  self-starting;  it  is  more  efficient 
and  more  compact  for  the  same  output.  It  may  be 
well  before  proceeding  with  the  theory  to  review 
the  elementary  principle  upon  which  this  theory  is 
based.  Observing  Fig.  46,  suppose  that  the  inner 
pole  pieces  (a)  (b)  (c)  and  (a')  (b')  (c'>,  re- 
spectively, be  connected  as  shown,  and  three-phase 
currents  be  supplied  to  the  terminals   (T)    (T')   and 


result  will  be  a  rotating  magnetic  field  in  the  direc- 
tion of  the  arrow.  If  in  such  a  field  an  armature 
be  placed  whose  coils  are  short-circuited,  currents 
will  be  induced  "in  these  coils,  and  the  current  will 
react  on  the  field,  causing  a  "drag"  upon  the  arma- 
ture w^hich  will  thereby  cause  it  to  rotate.  The 
stationary  part  of  the  motor  is  called  the'  "stator" 
and  the  part  which  rotates  is  known  as  the  "rotor." 
If  f  be  the  frequency  of  the  electromotive  force  sup- 
plied at  the  terminals,  P  be  the  number  of  pairs  of 
poles  per  phase,  and  V  be  the  velocity  in  revolutions 
per  minute,  of  the  field,  then  ;  One  revolution  is  made 
P  f  V 

in  —  seconds,  and  —  revolutions  per  second  =  — 
f  P  60 

Therefore, 

6of 

~   P 

If   V  =  the    speed    of   the    rotor,    and,    as    before, 

V  =  speed    of   the    rotating   field,    then    the    relative 

speed   between   any  given   armature   inductor   and   a 

fixed  point  on  the  stator  will  be  V  —  V  revolutions 
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FIG.    47-      INDUCTION    MOTOR   CHARACTERISTICS. 

per    minute.     The    ratio    of    this    difference   to    that 
of  the  field  velocity  is  called  the  "slip,"  and  its  equa- 
V  — V 

tion    becomes    S^ .     The    slip    is    generally 

V 
expressed  in  per  cent,  of  the  synchronous  speed.     If 
the  flux  from  a  single  pole  of  the  stator  is  4»  max- 
wells,   the    effective    electromotive   force   in   a    rotor 
inductor  will  be  expressed  by  the  equation, 
2.22*  PS  V 

E  = 

60X10" 
when  P  ^  number  of  pairs  of  poles  on  rotor, 
when  S  =^  slip. 

The  electromotive  force  thus  induced  will  not  have 
the  same  frequency  as  the  impressed  electromotive 
force  of  the  stator,  but  will  have  a  frequency  S 
times  the  frequency  of  the  stator.  This  condition 
is  made  use  of  in  cases  where  change  of  frequency 
becomes  desirable,  especially  that  of  changing  from 
a  low  to  a  higher  frequency.  Such  an  apparatus  is 
known   as   a    "frequency   changer,"   and   operates    in 


its  speed  will  be  lowered,  and  consequently  the  slip 
will  increase.  This  will  cause  an  increase  of  elec- 
.tromotive  force  and  current  in  the  rotor,  and  an  in- 
crease in  pow-er  thereby,  which  will  meet  the  re- 
quirements of  the  load.  In  this  respect  the  induction 
motor  operates  in  a  similar  manner  to  the  direct- 
current  shunt  motor. 

If  the  rotating  magnetic  field  of  an  induction  mo- 
tor w^ere  constant  at  all  loads,  the  slip,  rotor,  electro- 
motive force,  and  rotor  current  would  vary  directly 
as  the  torque  applied.  This,  however,  is  not  the 
case,  for  the  following  reasons :  Upon  increase  of 
slip,  a  greater  proportion  of  flux  passes  between  the 
stator  and  rotor  windings  without  interlinking  them. 
The  cause  of  such  leakage  is  due  to  cross-magnetiza- 
tion, which  increases  with  the  increase  of  current  in 
the  rotor.  The  decrease  in  useful  flux  therefore 
lessens  the  torque  for  a  given  value  of  current,  and 
requires  a  greater  amount  of  slip  to  produce  the 
same  current.  The  relations  between  speed,  torque, 
power-factor  current  and  efliciency  for  an  induction 
motor  running  normally,  are  shown  in  Fig.  47. 
Torque  depends  upon  the  product  of  the  field  flu.x 
and  the  rotor  ampere-turns.  Therefore,  the  torque 
varies  as  the  square  of  the  impressed  voltage.  It 
follows  from  this  that  the  power  of  an  induction 
motor  will  change  if  it  is  operated  on  a  circuit  of 
a    different    voltage. 

The  power  factor  of  induction  motors  is  quite  low, 
due  to  the  magnetic  leakage  between  the  windings. 
This  leakage  is,  of  course,  increased  by  an  increase 
in  the  air  gap.  It  is  of  the  highest  importance,  there- 
fore, to  have  the  gap  as  small  as  possible,  and  also 
to  have  rigid  bearings  which  will  maintain  perfect 
alignment.  On  account  of  a  low  power  factor,  in- 
duction motors  should  have  a  lower  rated  capacity 
than  transformers  from  which  they  are  operated. 
In  practice  the  capacity  of  the  motor  in  horsepow-er 
is  made-  equal  to  the  transformer  in  kilowatts.  It 
is  evident  that  this  rating  will  provide  for  an  extra 
supply  of  current  from  the  transformer  to  make  up 
for  all  losses. 

Methods  of  Starting  Induction   Motors. 

In  order  to  prevent  excessive  rush  of  current  on 
starting  a  motor  of  the  "squirrel-cage"  tj-pe,  it  has 
been  found  necessary  to  employ  some  form  of  start- 
ing compensator.  The  construction  of  such  a  com- 
pensator consists  essentially  of  a  combination  of 
auto-transformers  (one  for  each  phase)  which  are 
interposed  between  the  supply  mains  and  the  motor 
terminals.  In  this  way  the  voltage  is  reduced  on 
starting:  hence  the  starting  current  is  also  reduced. 

The  form  of  compensator  iust  described  is  shown 
in  Fig.  48,  and  is  t}-pical_of  the  starting  arrange- 
ment for  motors  of  the  polyphase  zype.  When  the 
motor  is  not  running,  the  switch  stands  at  the  "off ' 
position  on  the  hinge  clips  at  (A).  To  start  the 
motor  the  switch  is  brought  upon  the  contacts  at 
(C)  and  held  until  the  motor  reaches  n-ormal  speed. 
The  switch  is  then  quickly  raised  and  placed  upon 
the  running  side  at  (B),  where  it  i;  connected  to 
the  main   circuit.     Several   taps   are   shovm  on  the 
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compensator,  which  makes  it  adjustable  to  the  pecu- 
liar demands  of  the  motor  and  the  voltage  employed. 
When  once  it  is  adj  usted  correctly  it  should  be 
made  permanent  and  the  connections  not  disturbed 
afterward  unless  special  conditions  demand  a  new 
adjustment. 

Another  method  of  starting  is  to  use  a  centrifugal 
friction  clutch  on  the  motor,  starting  it  without 
load.  When  the  motor  reaches  normal  speed  the 
clutch   acts    automatically,    throwing   the   load    upon 


FIG.    49.       RELATIONS     OF    SYNCHRONOUS    MOTOR    AND 
GENERATOR. 

the    pulley.      In    this    way    the    starting    current    is 
practically  the  same  as  the  working  current. 

The  direction  of  a  three-phase  motor  may  be  re- 
versed by  reversing  the  connection  of  any  two  of 
the  terminals.  A  two-phase  motor  may  be  reversed 
by  reversing  the  connections  of  either  phase. 

Means  of  Varying  the  Speed. 
The  problem  of  varying  the  speed  of  induction 
motors  has  been  given  considerable  attention,  since 
there  are  certain  classes  of  machines  which  demand 
changes  of  speed  to  accomplish  the  work  to  which 
they  are  put.  It  is  evident,  therefore,  that  unless 
some  simple  means  is  devised  which  will  alter  the 
speed  of  an  induction  motor,  its  range  of  useful- 
ness will  be  limited.  It  becomes  necessary  also  to 
maintain  a  moderately  high  efficiency  with  variation 
in  speed.  The  means  of  speed  variation  of  induction 
motors  under  present  conditions  resolve  themselves 
into  four  ways,  namely : 

(a)  Altering  the  voltage  impressed  upon  the  stator. 

(b)  Altering  the  rotor-circuit  resistance. 

(c)  Altering  the  number  of  poles  on  the  stator. 

(d)  Altering  the  frequency  of  the  impressed  elec- 

motive  force. 
Of  these  methods  the  second  has  been  found  to  be 
perhaps  the  least  complex.     The  variation  in  speed 
by   this   method,    however,    is   accomplished   only   at 


FIG.    50.       VARIATION     IN     ELECTROMOTIVE    FORCE    OF    SYN- 
CHRONOUS   MOTOR. 

tlie  expense  of  the  accompanying  losses  through 
the  resistance  inserted.  As  to  efficiency,  the  last 
two  are  the  more  desirable,  but  they  have  other 
drawbacks  in  the  way  of  control  which  incur  con- 
siderable expense  and  a  rather  complicated  system. 
In  the  fourth  method  it  is  evident  that  some  form 
of  frequency  changer  must  be  used,  and  hence  a 
great  additional  expense  is  necessary  to  make  the 
installation. 

The  Synchronous  Motor. 

An  alternating-current  motor  whose  phase  differ- 
ence from  the  alternator  driving  it  is  zero  is  said  to 
be  running  in  synchronism.  Any  alternator,  either 
single-phase  or  pt>Iyphase,  may  be  connected  with 
a  source  of  alternating  current  and  be  operated  as  a 
synchronous  motor  if  its  speed  is  first  brought  up 
to  a  value  corresponding  to  the  frequency  of  the 
source.  The  speed  necessary  to  attain  synchronism 
will  be  the  frequency  divided  by  the  number  of  pairs 
6of 

of  poles,  or  Vs  = 

P 

In  order  to  analyze  the  condition  which  takes  place 
in  a  synchronous  motor,  suppose  that  we  consider  the 


FIG.    51.       VARIATION    IN    ELECTROMOTIVE     FORCE     OF    SYN- 
CHRONOUS   MOTOR. 

relation   between    the    motor    and    the    generator    to 
which  it  is  connected. 
Let  E'   =  electromotive  force  of  generator. 

E"  :=  electromotive   force  of  motor  at  the  time 
it  is  connected  with  the  generator. 
6  =  angle  between  E'  and  E". 
R   =  resistance  of  generator   armature,  motor 
amiature     and     connecting     line     be- 
tween. 
R'  =  reactance  =:  2  tt  f  L. 
The  electromotive  force  which  is  effective  in  send- 
ing current  through   the   motor  is   evidently  the   re- 


sultant of  E'  and  E",  their  angular  difference  being 
0  °.  If  these  are  drawn  at  their  proper  phase  dis- 
tance, they  will  oppose  each  other  at  an  angle  some- 
where between  90°  and  180°,  as  shown  in  Fig.  49. 
The  effective  electromotive  force  in  sending  cur- 
rent through  the  circuit  is  E,  analytically:  E  ^  E' 
COS.  a  -f-  E"  cos.  b.  This  electromotive  force  will 
send  a  current  through  the  circuit  which  will  be 


1/ R-  -\-  [2  IT  f  L)= 


Now 


Reactance 

Resistance 
27rf  L 


R 

This  expression  therefore  determines  the  angle 
of  lag  between  the  impressed  voltage  E  and  the 
current  C. 

A  careful  observation  of  the  vector  diagram  will 
show  that  when  the  value  of  the  power  factor  is  at 


FIG.    52.       VARIATION    IN     ELECTROMOTIVE     FORCE    OF    SYN- 
CHRONOUS   MOTOR. 

any  value  but  unity  pulsations  will  be  given  to  and 
received  from  the  generator. 

If       P'  =  power  given  by  the  generator 

and    P"  =  power  given  by  the  motor, 

then    P' =  E'  cos.    (a  —  c') 

and    P"  =  E"  cos.  (b  +  c') 

It  should  be  noted  that  during  each  cycle  there  will 
be  four  power  pulsations.  This  fact  will  at  once  be- 
come evident  if  sine  waves  are  plotted  having  the 
same  phase  relations  as  those  in  Fig.  49. 

If  an  alternation  in  phase  between  the  motor  and 
generator  results  in  the  motor  receiving  increased 
power  the  motor  is  ''stable,"  but  if  a  change  in  phase 
has  the  opposite  effect  it  is  "unstable."  There  are 
certain  limits  of  the  phase  angle  6  beyond  which  if  a 
load  be  increased  the  motor  will  fall  out  of  synchron- 
ism and  finally  stop.  There  are  several  causes  for 
this.  Among  them  are  variations  in  the  frequency 
of  the  generator  and  suddenly  applied  loads  on  the 
motor.  Variations  in  the  speed  of  the  alternator 
are  productive  of  an  oscillating  movement  known 
as  "hunting."  It  is  often  caused  by  the  failure  of 
the  engine  governor  to  respond  promptly  to  changes 
of  load.  If  a  means  is  not  used  to  overcome  hunt- 
ing it  may  become  quite  serious,  especially  when 
generators  are  operated  in  parallel.  It  is  obvious 
that  the  inherent  cause  of  hunting  is  due  to  the 
inertia  of  the  armature,  consequently  it  may  occur 
in  a  synchronous  motor  as  well  as  an  alternator. 

It   was   shown   in  the   foregoing   that   the   current 


FIG.    53.       WAVE    FORM    OF    ROTARY. 

sent  to  the  synchronous  motor  lags  behind  the  elec- 
tromotive force  E  by  a  certain  angle,  C.  This  angle 
of  lag  is  necessarily  dependent  upon  reactance 
(27rfL)  and  R.  If,  therefore,  E"  be  altered,  it  will 
change  the  angle  C,  which  may  be  cither  lagging  or 
leading.  A  variation  in  E"  is  made  through  the  field 
excitation  of  the  motor.  Its  various  effects  are 
shown  in  Figs.  50,  51  and  52.  From  the  diagrams 
it  may  readily  be  seen  that  if  the  motor  field  E" 
be  overexcited  it  will  cause  a  leading  current,  which 
produces  the  same  effect  as  a  condenser  in  the  circuit. 
In  this  way  the  synchronous  motor  may  be  used  to 
neutralize  inductance  and  thus  keep  up  the  power 
factor.  Synchronous  motors  are  often  employed  in 
this  way  on  transmission  systems,  since  inductive 
disturbances  may  be  overcome  and  good  regulation 
thereby  maintained.  When  synchronous  motors  are 
used  for  this  purpose  they  are  generally  run  without 
any  load,  or  with  but  a  light  load,  and  their  fields 
are  excited  to  meet  the  particular  conditions  under 
which  they  operate. 
The  description  and  diagrams  given  have  referred 


to  the  single-phase  motor.  The  facts  stated,  how- 
ever, are  equally  applicable  to  polyphase  synchronous 
motors. 

Synchronous  motors  are  generally  started  by  some 
outside  source  of  power.  On  polyphase  systems  an 
induction  motor  is  generally  employed.  The  capac- 
ity of  such  a  motor  need  be  but  one-tenth  the  size 
of  the  synchronous  motor.  It  is  possible  and  some- 
times feasible  to  start  synchronous  motors  without 
any  outside  source.  This  may  be  done  by  opening 
the  field  circuit  and  supplying  polyphase  current 
directly  to  the  armature.  Current  from  the  armature 
is  induced  in  the  field  poles  to  the  extent  of  pro- 
ducing a  starting  torque  and  causing  the  armature 
rapidly  to  approach  synchronism.  When  synchron- 
ism is  attained  the  field  is  excited  and  the  motor 
continues  to  run.  The  load  may  then  be  applied 
through  a  friction  clutch  or  similar  device. 

When  starting  a  synchronous  motor  by  the  method 
first  described  great  care  is  necessary  because  of 
danger  of  rupturing  the  insulation  of  the  field  coils. 
The  cause  of  this  danger  is  due  to  the  high  voltage 
brought  about  by  the  rapidly  varying  flux  In  the  pole- 
pieces.  The  danger  may  be  lessened  by  separating 
all  of  the  field  spool  connections,  confining  the  differ- 
ence of  potential  to  that  of  one  spool  instead  of 
several. 

The  Rotary  Converter. 

A  rotary  converter  is  a  machine  having  one  field 
and  having  one  armature  from  which  connections 
are  led  in  two  directions.  On  one  end  are  the  usual 
connections,  which  lead  to  a  commutator;  on  the 
other  are  slip-rings,  to  which  taps  are  led  from 
equidistant  points  on  the  armature  winding. 

When  brushes  are  placed  upon  the  slip-rings 
and  an  alternating  current  conducted  to  the  arma- 
ture it  will  revolve  at  the  same  speed  as  a  synchron- 
ous motor,  and  while  revolving  a  direct  current  may 
be  taken  from  the  commutator  on  the  opposite  end. 
The  windings  on  the  armature  of  a  converter  are 
closed ;  thus  the  alternating-current  side  is  neces- 
sarily delta-connected.  The  winding  is  such  that 
each  slip-ring  must  be  connected  to  as  many  taps 
leading  to  the  armature  as  there  are  pairs  of  poles. 


FIG.    54.       WAVE    form    OF    ROTARY. 

A  converter  may  be  supplied  with  direct  current 
through  the  commutator  and  an  alternating  current 
be  led  from  the  slip-rings.  When  thus  used  It  is 
termed  an  "inverted  converter."  The  name  "rotary" 
is  usually  applied  to  a  converter  when  it  receives 
alternating  current  and  supplies  direct  current.  Con- 
verters have  a  variety  of  uses.  They  may  be  used 
in  distributing  installations  In  connection  with  the 
charging  of  storage  batteries ;  to  charge  them  dur- 
ing light  loads,  and  discharge  them  during  periods 
when  heavy  loads  are  demanded.  They  are  also  used 
in  connection  with  electrolytic  processes.  Chief 
among  the  uses  of  the  rotary  converter  is  its  appli- 
cation to  electric-railway  systems.  The  success 
which  is  promised  by  the  single-phase  railway  motor, 
however,  will  no  doubt  place  a  limitation  on  the  num- 
ber of  rotary  installations. 

Wave  Form  of  Rotaries. 

The  wave  form  of  a  rotary  converter  is  peculiar,  in 
that  the  effective  current  flowing  through  the  arma- 
ture is  composed  of  two  currents — one  superimposed 
upon  the  other — as  shown  in  Fig.  53.  One  is  the 
alternating  current  which  is  supplied  to  the  arma- 
ture, and  the  other  is  that  due  to  the  current  taken 
from  the  commutator  or  direct-current  side.  The 
result  of  this  condition  will  be  a  flat  top  or  a  rec- 
tangular lobe  on  the  direct-current  side,  and  a  sine 
wave  on  the  alternating-current  side.  Since  both 
of  these  flow  through  the  armature,  curves  may  be 
plotted  separately  for  each. 

These  currents  will  not  be  in  phase,  the  zero  value 
of  that  on  the  direct-current  side  taking  place  be- 
fore the  alternating  current  supplied  to  the  slip- 
rings  passes  through  zero.  This  condition  causes  an 
irregular  wave  form  which  has  a  peak  top.  When 
plotted  it  gives  a  wave,  shown  in  Fig.  54.  It  will 
be  noticed  that  when  the  alternating  current  has 
reached  the  value  (a),  there  is  a  sudden  drop, 
which  nearly  reaches  zero.     At  this  point  the  alter- 
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rating  current  which  is  entering  through  the  slip- 
rings  (except  a  small  portion  of  it),  passes  directly 
to  the  commutator  brushes. 

The  effective  value  of  the  current  which  is  taken 
from  the  direct-current  side  is  evidently  made  up 
of  maximum  values  of  the  alternating-current  wave. 
The  effective  value  of  the  alternating  electromotive 
force  supplied  is  therefore  .707  times  that  of  the 
direct  current.  This  relation  does  not  hold  true  for 
a  three-phase  machine,  but  will  have  a  value  .613 
times  the  direct-current  side.  These  values  are  not 
always  found  to  be  exact  in  practice,  the  cause  being 
due  to  a  number  of  inherent  conditions,  such  as 

(a)  Irregular    wave    form    of    alternating-current 

supply. 

(b)  Position    of    direct-current   brushes    on    com- 

mutator. 

(c)  Field  excitation. 

(d)  Distortion  of  field  flux. 

(e)  Drop  in  armature. 

(f)  Conditions  of  regulation. 

Influence  of  Frequency. 

Rotary  converters  cannot  be  built  for  high  fre- 
quencies except  very  serious  mechanical  difficulties 
be  removed.  The  limit  of  frequency  is  due  solely 
to  these  mechanical  difficulties,  which  apply  par- 
ticularly to  the  commutator.  When  a  machine  is 
designed  for  a  certain  frequency  there  must  be  a 
limiting  value  for  the  peripheral  speed  of  the  com- 
mutator. The  nature  of  the  commutator  is  such 
that  the  speed  limit  must  be  kept  well  within  the 
range  of  safety. 

The  general  dimensions  of  a  commutator  are  deter- 
mined by  the  voltage  and  the  output.  The  voltage 
between  segments  in  well-designed  machines  is  lim- 
ited to  about  15  volts.  The  greater  the  frequency 
the  greater  will  be  the  number  of  poles,  and  (other 
things  being  equal)  the  greater  also  will  the  voltage 
of  the  machine  become.  Therefore,  more  segments 
will  be  needed  in  order  to  maintain  a  safe  difference 
of  potential  between  segments.  This  of  course  will 
increase  the  peripheral  speed  of  the  commutator 
beyond  its  safe  limit. 

Rotary  converters  are  built  for  frequencies  as 
high  as  60  cycles,  but  they  are  large  for  their  output, 
and  hence  costly.  High-frequency  rotaries  would 
therefore  be  so  costly  as  to  prohibit  their  use,  not 
considering  the  mechanical  objections  involved.  Ro- 
tary converters  may  be  started  in  exactly  the  same 
manner  as  synchronous  motors.  They  may  also  be 
started  from  the  direct-current  end,  and  after  syn- 
chronism is  attained  may  be  put  into  normal  condi- 
tion  with   the   supply  circuit  by  means    of   suitable 

switches. 

[To  be  conhiiiicd.] 


New  General  Manager  of   Chicago  City 
Railway. 

The  directors  of  the  Chicago  City  Railway  Com- 
pany have  unanimously  chosen  Mason  B.  Starring 
as  general  manager  of  the  company  to  fill  the  place 
made  vacant  by  the  resignation  of  Captain  Robert 
jMcCulloch  some  two  months  ago.  Mr.  Starring  is 
not  a  technical  man;  he  is  a  lawyer;  but  his  16 
years'  experience 
^  with  the  company  of 
which  he  has  been 
chosen  general  mana- 
ger has  made  him  fa- 
miliar with  its  needs 
and  its  possibihties. 
He  will  make  no 
sudden  changes,  but 
will  attempt  gradually 
to  place  the  com- 
pany's system  on  the 
most  efficient  basis 
possible  under  exist- 
ing  conditions. 
Should  a  satisfactory 
franchise  ordinance 
for  the  company  be 
passed  and  accepted, 
he  says  it  would  be  but  a  short  time  before  he 
would  have  a  modern  power  plant  in  operation, 
equipped  with  the  best  and  most  improved  machinery. 
Mr.  Starring  was  born  in  Chicago  in  1859.  After 
graduating  from  high  school  he  entered  steam  rail- 
roading and  was  general  baggage  agent  at  different 
times  for  both  the  Pennsylvania  and  Burlington 
roads.  In  1895  he  opened  a  banking  and  mercantile 
business  for  himself  in  Calmar,  Iowa,  but  was  only 
moderately  successful.  After  two  years  he  returned 
to  Chicago  and  on  January  15,  i888,  entered  the 
employment  of  the  Chicago  City  Railway  Company 
as  clerk  in  the  office  of  Charles  B.  Holmes,  who 
was  at  that  time  president,  superintendent,  general 
purchasing  agent  and  several  other  things. 

When    tlie    late    George    H.    Wheeler    was    made 


MASON    B     STARRING. 


president  of  the  company  in  January,  1891,  Mr.  Star- 
ring was  transferred  to  the  office  of  Julius  S.  Grin- 
nell,  general  counsel  of  the  company.  Here  he 
studied  law  under  Mr.  Grinnell  and  William  J. 
Hynes  and  was  admitted  to  the  bar.  Upon  the  death 
of  Mr.  Grinnell  in  June,  1898,  Mr.  Starring  remained 
as  counsel  for  the  company.  On  May  12,  1904,  he 
was  elected  general  manager  and  assumed  the  duties 
of  his  office  at  once.  Mr.  Starring  has  been  with 
the  company  through  a  number  of  administrations. 
He  has  a  keen,  active  mind,  and  his  knowledge  of 
the  company's  affairs,  long  experience,  personal  pop- 
ularity and  executive  ability  justify  the  confidence 
which  the  directors  have  placed  in  him'. 

Mr.    Starring  is  a  member  of  the   Chicago   Club, 
Chicago     Athletic     Association,     Washington     Park 
Club,    Calumet    Club,    Lake    Geneva    Country    Club 
and  a  local  yacht  club.     With  his  wife  and  two  sons  ■ 
he  resides  at  568  East  Division  Street,  Chicago. 


New  Officers  of  the  Institute. 

At  the  annual  meeting  of  the  American  Institute 
of  Electrical  Engineers,  which  was  held  in  New 
York  on  May  17th  and  18th,  John  W.  Lieb,  Jr.,  of 
that  city  was  elected  president  of  the  association. 
The  new  vice-presidents  are  W.  E.  Goldsborough  of 


.lOHN  w.     LIEB.    JR.,     president-elect    OF    THE    AMERICAN 
INSTITUTE    OF    ELECTRICAL    ENGINEERS. 

St.  Louis,  John  J.  Carty  of  New  York  and  Samuel 
Reber  of  Washington,  D.  C.  G.  A.  Hamilton  of 
New  York  was  re-elected  treasurer  and  Ralph  W. 
Pope  of  New  York  secretary.  Henry  G.  Stott  of 
New  York,  Louis  A.  Ferguson  of  Chicago,  J.  G. 
White  of  New  York  and  S.  S.  Wheeler  of  Ampere, 
N.  J.,  are  the  newly  elected  managers. 

John  William  Lieb,  Jr.,  the  new  president  of  the 
Institute,  was  born  in  Newark,  N.  J.,  on  February 
12,  i860.  He  attended  the  Newark  Academy  and 
the  Stevens  High  School,  Hoboken,  N.  J.,  and  later 
graduated  from  the  Stevens  Listitute  of  Technology 
in  1880  with  the  degree  of  mechanical  engineer.  In 
1880  he  engaged  as  draftsman  with  the  Brush  Elec- 
tric Company  in  Cleveland,  Ohio,  and  upon  leaving 
there  entered  the  employment  of  the  Edison  Electric 
Light  Company,  New  York,  in  1881,  as  draftsman. 
A  year  later  he  was  transferred  to  the  e.xperimental 
department  at  the  Edison  Machine  Works.  Here 
he  assisted  in  the  tests  of  the  first  "Jmnbo"  di- 
rect-connected Edison  dynamos,  and  Mr.  Edison 
put  him  in  charge  of  the  installation  of  the  electrical 
equipment  of  the  old  Pearl  Street  Edison  station, 
under  the  direction  of  Mr.  C.  L.  Clarke,  chief  engi- 
neer. While  employed  in  this  station  Mr.  Lieb  as- 
sisted in  the  tests  and  experiments  incident  to  the 
starting  up  of  this  pioneer  station,  the  first  com- 
mercial station  in  the  L^nited  States  supplying  cur- 
rent for  incandescent  lighting  and  power  from  an 
underground  system.  Upon  the  beginning  of  reg- 
ular service,  September  4,  1882,  under  the  auspices 
of  the  Edison  Electric  Illuminating  Company  of 
New  York,  he  was  appointed  first  electrician  of  the 
company. 

A  syndicate  of  Italian  capitalists,  with  Professor 
Colombo  as  technical  adviser,  having  purchased  a 
complete  equipment  of  boilers,  engines,  dynamos  and 
Edison  underground  system  for  Milan,  Italy,  Mr. 
Lieb  was  selected  by  Mr.  Edison  to  direct  the  in- 
stallation.    The    Milan    station,    equipped    with    Bab- 


cock  &  Wilcox  boilers,  six  iSo-horsepower  Arming- 
ton  &  Sims  engines  and  Edison  "Jumbo"  dynamos, 
began  regular  service  in  18S3,  and  Mr.  Lieb  remained 
in  charge  as  manager  on  the  organization  of  the 
Italian  Edison  Company.  He  was  appointed  in  turn 
its  chief  electrician,  director  of  stations  and  chief 
engineer  in  general  charge  of  the  technical  depart- 
ment of  the  company,  engaged  in  manufacturing 
electrical  apparatus,  installing  isolated  plants  and 
constructing  and  operating  lighting  and  power  sta- 
tions throughout  Italy. 

The  company  to  which  Mr.  Lieb  belonged  was 
among  the  very  first  to  exploit  the  alternating-cur- 
rent system,  beginning  with  a  plant  in  Milan,  Italy, 
in  1886,  and  using  also  the  Tliomson-Houston  arc 
system  extensively.  Mr.  Lieb's  last  work  in  Italy 
was  in  the  electric-railway  field  in  connection  with 
the  installation  of  the  trolley  system  in  the  city  of 
Milan. 

When  offered  an  appointment  with  his  old  com- 
pany— the  Edison  Electric  Illuminating  Company  of 
New  York — he  returned  home  in  1894,  acting  at  first 
in  the  capacity  of  assistant  to  the  first  vice-presi- 
dent, and  advancing  by  steps  to  third  vice-president 
and  general  manager.  On  the  consolidation  of  vari- 
ous lighting  interests  in  New  York  city,  under  the 
corporate  name  of  the  New  York  Edison  Company, 
Mr.  Lieb  was  appointed  third  vice-president  and  as- 
sociate general  manager,  which  position  he  now 
holds.  He  is  also  president  of  the  lamp-testing 
bureau  and  director  in  several  electrical  corporations. 

Mr.  Lieb  is  a  member  of  council  of  the  American 
Society  of  Mechanical  Engineers,  member  of  the 
American  Society  of  Civil  Engineers,  past-president 
of  the  Association  of  Edison  Illuminating  Companies 
and  the  New  York  Electrical  Society,  second  vice- 
president  of  the  National  Electric  Light  Association 
and  a  member  of  a  number  of  national  and  foreign 
technical   societies. 


ANDREW    HICKENLOOPER. 


Death  of  General  HIckenlooper. 

The  death  of  General  Andrew  Hickenlooper  last 
week  took  away  one  of  the  stalwart  business  men 
of  Cincinnati  and  a  conspicuous  figure  in  the  light- 
ing industry.  General  Hickenlooper  started  in  life 
as  a  poor  boy,  his 
birthplace  being  Hud- 
son, Ohio.  Going  to 
Cincinnati  when  quite 
young,  he  entered  the 
city  engineer's  office. 
Three  years  later  he 
was  city  engineer. 
When  the  Civil  War 
broke  out  he  enlisted 
and  it  was  not  long 
until  he  was  pro- 
moted. His  record  at 
Shiloh  placed  him  in 
high  regard,  and  on 
the  march  to  the  sea 
with  Sherman  he  won 
still  further  laurels. 
At  the  end  of  the 
war  he  was  honored 
with  the  title  brevet 
brigadier-general.      In 

1872  General  Hicken-  

looper  was  made  vice- 

president  of  the  Cincinnati  Gas  Light  and  Coke 
Company,  and  five  years  later  succeeded  to  the 
presidenc}'.  In  1901  he  combined  the  lighting  inter- 
ests of  the  city  under  the  name  of  the  Cincinnati  Gas 
and  Electric  Company,  remaining  its  president  until 
May,  1903,  when  he  resigned  on  account  of  ill  health 
and  was  succeeded  by  Norman  G.  Kenan.  General 
Hickenlooper  was  elected  lieutenant-governor  of 
Ohio  in  1879  and  served  one  term,  but  declined  re- 
election. The  remainder  of  his  life  had  been  de- 
voted to  business. 

At  the  meeting  of  the  National  Electric  Light 
Association  which  was  held  in  Cincinnati  in  May, 
1902,  General  Hickenlooper  was  very  hospitable 
and  welcomed  the  members  of  the  association  to  the 
city  in  a  happy  speech.  In  speaking  of  the  wonders 
accomplished  by  Aladdin  of  the  oriental  tale,  he 
called  attention  to  the  fact  that  these  wonders  were 
accomplished  by  the  genius  of  the  lamp  and  of  the 
ring^both  of  which  might  be  considered  to  have 
an  electrical  significance — the  lamp  in  a  self-evident 
sense  and  the  "ring"  in  humorous  allusion  to  some 
of  the  operations  of  central-station  companies. 

While  president  of  his  company  General  Hicken- 
looper always  made  it  a  point  to  keep  in  close  touch 
with  the  electric-lighting  end  of  the  busmess  and 
was  an  indefatigable  worker.  He  was  an  all-round 
fighter  and  never  could  be  induced  to  compromise 
upon  any  measure.  In  this  way  he  fought  the  battles 
of  his  company  and  almost  always  won.  He  was 
a  member  of  the  Loyal  Legion. 
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DATES  AHEAD. 

National  Electric  Light  Association  (annual  meeting), 
Hotel   Vendome,  Boston,  May  24th  to  26th. 

American  Society-  of  Mechanical  Engineers  and  the  (Brit- 
ish) Institution  of  Mechanical  Engineers  (joint  meeting). 
Auditorium  Hotel.    Chicago.  May  31st  to  Tune    ^d. 

Association  of  Railway  Telegraph  Superintendents  (annual 
meeting),  Hotel  English,  Indianapolis,  Ind.,  Tune  15th  and 
16th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton, Out.,  June    15th  to  17th. 

High-pressure  transmission  convention  of  the  American 
Institute  of  Electrical  Engineers,  Chicago,  June  alst  and  22d. 

Indiana  Mutual  Telephone  Association  (annual  meeting) 
Lafayette.  Ind..  June  28th  and   29th. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky, August   i6th  to  iSth. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis  Exposition,  September  12th  to  17th. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  electrical 
literature  are  cordially  invited  to  call  at  the  booth 
of  the  Western  Electrician,  ivhich  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building.  Here 
will  be  found  copies  of  the  current  issue  of  the  paper, 
bound  volumes  of  the  Western  Electrician  from  the 
first  number,  a  careful  selection  of  electrical  books 
exhibited  by  the  Electrician  Publishing  Company, 
and  other  objects  of  electrical  interest.  Chairs  are 
provided  for  weary  sight-seers,  and  an  attendant  will 
extend  a  hearty  welcome  to  all  readers  or  friends  of 
tlie  paper. 


New  Ze.\l.\nd,  as  a  field  for  electrical  enterprises, 
is  commanding  increased  recognition,  and  although 
in  electric  light  and  traction  it  is  only  of  recent 
jears  that  the  country  has  become  a  factor  of  im- 
portance, the  movement  along  these  lines  is  now  be- 
coming so  general  that  it  appears  as  if  the  people  there 
are  striving  to  make  up  for  lost  time.  In  order  to 
understand  the  progress  that  is  being  made  in  New 
Zealand  in  electrical  undertakings,  it  is  instructive 
to  note  the  amount  of  capital  that  has  been  authorized 
by  the  colonial  parliament  in  the  last  few  years  for 
electric  power.  This  authorization  of  capital  for 
electric  undertakings  began  in  1891,  and  from  that 
time  until  1900  the  growth  was  slow  but  of  a 
substantial  nature.  After  1900,  however,  a  fresh  im- 
petus seemed  to  have  been  given,  and  from  that 
date  until  the  present  time  it  is  to  be  noted  that  no 
less  than  14  different  corporations  and  municipalities 
have  been  granted  power  to  borrow  sums  of  money 
ranging  from  $20,000  to  $972,000.  The  total  amount 
cf  capital  which  has  been  authorized  since  1900 
reaches  the  sum  of  $4,393,440.  This  is  certainly  a 
creditable  showing,  and  oire  that  may  have  a  par- 
ticular interest  to  exporters  of  American  electrical 
apparatus. 

^=  V 

Governor  Odell  of  New  York  has  vetoed  the  Ni- 
agara, Lockport  and  Ontario  power  bill.  No  bill 
that  has  been  before  the  Legislature  of  New  York 
state  in  several  years  has  commanded  such  general 
attention,  not  only  in  the  state,  but  from  people  out- 
side of  the  state.  In  1894  the  Niagara,  Lockport 
and  Ontario  Power  Coinpany  secured  a  charter  from 
the  state  which  allowed  it  to  furnish  pure  and  whole- 
some water  to  the  city  of  Lockport,  as  well  as  to 
generate  and  sell  electricity  in  the  counties  of  Ni- 
agara, Erie  and  Orleans,  the  plan  being  at  that  time 
to  build  a  surface  canal  from  a  point  about  12  miles 
above  the  Falls  to  a  gully  west  of  Lockport.  A 
decade  of  years  went  by  and  no  move  was  made 
toward  the  development,  and  at  the  last  Legislature 
the  company  sought  to  have  its  rights  continued 
and  also  greatly  enlarged,  giving  it  privileges 
tliroughout  the  state.  There  was  a  fierce  opposition 
to  the  bill,  in  which  the  New  York  State  Reservation 
commissioners  at  Niagara,  many  private  citizens 
defending  the  scenic  attractions  at  the  Falls,  and  the 
existing  Niagara  power  companies,  took  part.  Never- 
theless the  Legislature  passed  the  bill,  which  now, 
however,  fails  to  become  a  law  owing  to  the  gover- 
nor's veto. 

In  vetoing  the  bill,  the  governor  gives  several 
reasons  for  so  doing.  The  first  is  the  lack  of  com- 
pensation to  the  state.  But  his  second  reason  is  that 
the  great  cataract  has  an  esthetic  value  which  cannot 
be  disregarded.  This  is  a  vexed  question  at  Niag- 
ara— the  moral  uplift  of  the  grandeur  of  Nature 
versus  industrial  utility;  and  what  Mr.  Odell  has  to 
say  on  the  subject  is  of  general  interest  and  worth 
quoting. 

Niagara  has  been  and  is  still  the  niecca  of  all 
those  who  delight  in  scenic  beauty  and  wonders. 
Thousands  of  people,  from  all  over  the  world, 
annually  visit  it,  and  among  those  who  are  actu- 
ated perhaps  largely  by  sentimental  reasons  there 
has  arisen  the  fear  that  the  constant  inroads  that 
are  being  made  upon  it  under  charters  heretofore 
granted  may  result  eventually  in  its  destruction. 
True  it  is  that  engineering  skill  has  established 
to  its  satisfaction  the  conclusion  that  this  pro- 
posed company  would  not  materially  injure  the 
beaut>^  of  the  Falls.  On  that  question  there  is 
a  serious  difference  of  opinion.  If  the  result,  how- 
ever, would  be  less  harmful  than  those  who  seek 
for  the  preservation  of  the  Falls  believe,  it  certainly 
would  lead,  or  rather  be  an  excuse  for  other  com- 
panies that  would  in  time  produce  the  results  which 
are  feared.  I  am  of  the  opinion  that,  however  much 
we  may  discount  and  depreciate  the  interference  of 
tbe  sentimental  with  the  practical  in  life,  that  we 
cannot  get  away  from  the  fact  that  this  sentiment 


is  not  oiie  of  retrogression,  but  of  constant  pro- 
gression in  civilized  life.  There  is  due  to  it,  there- 
fore, the  same  consideration  which  should  be  given 
to  all  practical  affairs  of  life.  This  seems  to  me 
to  be  a  second  and  fully  as  important  a  reason  for 
objection   to   approval   of  this   measure. 

Thus  the  Nature  lovers  in  the  continually  re- 
curring Niagara  controversy  have  gained  a  powerful 
ally.  It  would,  indeed,  be  a  serious  question  whether 
the  loss  would  not  be  greater  than  the  gain  if  all 
the  water  of  Niagara  Falls  were  diverted  to  turn 
the  wheels  of  industry.  Fortunately,  no  such  drastic 
alternative  is  now  presented.  With  the  quantity  of 
water 'now  taken  from  above  the  Falls  by  power 
canals  multiplied  several  times,  Niagara  Falls  would 
still  be  a  stupendous  spectacle. 

Boston  central-station  practice  has  many  features 
to  interest  the  electrical  visitor.  Perhaps  the  chief 
of  these  are  to  be  found  in  the  L  Street  station, 
where  a  steam-turbine  plant  with  S,ooo-kilowatt 
units  is  under  construction.  The  turbines  are  four- 
stage,  rather  than  two-stage  as  at  Fisk  Street  in 
Chicago,  and  they  will  be  the  first  of  that  type  and 
size  to  be  installed.  At  this  writing  we  believe  the 
first  turbine  is  still  to  be  shipped  from  the  factory, 
but  even  if  visitors  are  not  afforded  an  opportunity 
to  see  the  machine,  there  are  many  other  things  about 
the  station  of  quite  exceptional  interest,  such  as  the 
coal-handling  arrangements,  the  provision  for  con- 
densing water  and  the  elaborate  and  carefully  worked 
out  methods  of  switching.  The  older  station  at  L 
Street  is  in  itself  a  modern  installation,  if  anything 
in  power-house  design  can  be  modern  that  is  a  year 
old.  At  Atlantic  Avenue,  too,  the  Edison  company 
has  a  fine,  large  generating  station  and  a  System  of 
Distribution  Building,  from  which  many  lessons  can 
be  gained.  There  are  a  number  of  sub-stations,  and 
the  methods  by  which  many  scattered  and  diverse 
electric-light  plants  are  being  absorbed  into  one 
compact,  efficient  system  are  of  great  interest.  In 
the  present  issue  Mr.  John  S.  Browning  describes  this 
great  central-station  property,  and  we  are  sure  that 
the  readers  of  the  Western  Electrician— both  those 
who  go  to  Boston  and  those  who  stay  at  home — will 
find  this  article  of  value  and  of  interest. 


El..\eor/\te  preparations  have  been  made  for  the 
twenty-seventh  convention  of  the  National  Electric 
Light  Association,  to  be  held  in  Boston  next  week. 
A  prograinme  has  been  prepared  that  is  pressed  down 
and  running  over  v.-ith  timely  papers,  practical  re- 
ports and  helpful  departmental  features.  A  great 
wealth  of  material  has  been  provided,  and  it  is  diffi- 
cult to  see  how  all  of  it  can  be  presented  to  the 
association  and  discussed  in  a  three-day  convention. 
However,  there  is  sure  to  be  much  valuable  disr 
cussion,  and  all  of  the  literature  will  be  available 
for  future  study.  While  it  will  be  an  impossibility 
for  every  delegate  to  assimilate  all  the  information 
and  data  gathered  for  the  convention,  each  one  can 
specialize  on  the  features  in  which  he  is  more  di- 
rectly interested  and  gain  much  benefit  from  the 
meeting.  Especial  interest  will  attach  to  the  report 
of  the  committee  appointed  to  investigate  the  steam 
turbine  and  to  the  prize  paper  on  underground  con- 
struction, for  which  Mr.  Henry  L.  Doherty  will 
award   a   gold  medal. 

At  Chicago  last  year  the  estimated  attendance  was 
850,  and  in  Boston,  situated  in  a  comparatively 
densely  populated  region,  it  will  not  be  surprising  if 
the  number  of  delegates  and  visitors  reaches  a  thou- 
sand or  more.  The  association  has  enjoyed  .a  pros- 
perous and  successful  year  and  has  materially  in- 
creased its  membership.  It  now  embraces  a  greater 
proportion  of  all  the  central-station  companies  in 
the  country  than  at  any  time  in  recent  years,  per- 
haps a  larger  percentage  than  at  any  time  in  its 
history.  Under  the  energetic  leadership  of  President 
Doherty  a  great  uplift  was  given  to  the  organization 
at  the  Cincinnati  convention  of  two  years  ago,  and 
tills  progressive  forward  movement  has  been  con- 
tinued with  zeal  and  intelligence  under  the  admin- 
istrations of  President  Ferguson  and  President  Ed- 
gar. The  society  is  now  wideawake,  active  and 
useful — exercising  its  influence  not  only  at  conven- 
tion time  but  throughout  the  whole  year.  Mr.  Edgar 
has  given  much  of  his  valuable  time  to  advance  the 
usefulness  of  the  association  during  the  year,  and 
unless  all  signs  fail  he  will  be  greeted  by  such  a 
large  and  enthusiastic  assemblage  of  electrical  men 
in  his  home  town  next  week  that  he  will  feci  repaid 
for  his  untiring  exertions. 
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Electricity  in  a  Cotton  Mill. 

Some  interesting  facts  concerning  the  use  of  elec- 
tricity in  cotton  mills  are  contained  in  a  paper  by 
E.  W.  Thomas,  read  before  the  New  England  Cot- 
ton Manufacturers'  Association  in  Boston  on  April 
28th.  The  paper  contains  descriptions  of  cotton  mills 
which  use  electrical  power  throughout.  One  of 
these,  located  at  Columbia,  S.  C,  contains  57,000 
spindles.  The  following  paragraphs  are  taken  from 
the  description  of  this  plant  and  from  the  general 
conclusions   of  the  writer: 

The  mill  is  driven  electrically  from  power  ob- 
tained from  a  waterpower  company  not  owned  by 
the  mill,  the  power  being  purchased  at  certain  price 
per  horsepower  per  year,  the  cost  being  based  upon 
the  meter  readings  at  the  mill.  The  power  plant 
is  located  about  one  mile  from  the  mill  and  the  same 
power  company  also  furnishes  power  to  three  other 
mill  plants  as  well  as  several  other  local  industries. 

The  division  of  the  machinery  in  this  mill,  in  sec- 
tions for  each -motor  drive,  is  as  follows: 

The  opener  and  breaker  pickers  are  driven  from 
an  extended  cardroom  shaft,  and  the  motor,  which 
is  of  150-horsepower  capacity,  drives  also  103  cards 
and  all  the  drawing  frames.  Six  intermediate  and 
six  finisher  pickers  are  driven  by  a  75-horsepower 
motor. 

All  of  the  roving  machinery  and  12  spinning  frames 
are  driven  by  a  T50-horsepower  belted  motor.  The 
balance  of  the  spinning  frames  are  driven  by  six 
T50-horsepower  motors.  The  spoolers,  warpers  and 
slashers  are  driven  by  a  50-horsepower  motor. 

The  weaving  room  by  three  motors : 

I  of  150  horsepower  driving  664  looms, 
I  of  150  horsepower  driving  574  loojna, 
I   of  150  horsepower  driving  ,^04  looms. 

The  cloth  room,  containing  three  sets  of  cloth-room 
machinery,  is  driven  by  a  20-horsepower  motor,  and 
one  motor  of  20  horsepower  is  located  in  the  machine 
shop. 

Tests  made  at  this  mill  show  that  of  the  total  power 
required  the 

Picking    and    carding    requires 19-45  per  cent. 

Spinning    requires     .Sy-So  per  cent. 

Spooling,  warping  and  slashing  requires 2.22  per  cent. 

Weaving  in    cloth    room   requires 20.53  per  cent. 

100.00  per  cent. 

Having  had  ample  opportunity  to  carefully  observe 
this  form  of  drive  for  some  time  my  conclusions  are 
decidedly  in  its  favor.  It  occurs  frequently  in  most 
mills  that  certain  parts  of  the  mill  are  "out  of  bal- 
ance" with  other  parts,  and  it  may  be  readily  seen 
that  any  section  or  department  may  be  run  independ- 
ently from  the  others.  When  certain  departments  of 
the  mill,  say  the  opener  room,  picker  room,  or  cloth 
room,  have  "caught  up"  with  the  work,  the  throwing 
out  of  a  switch  at  the  motor  by  the  oversger  stops 
the  machinery  in  that  particular  department  without 
in  the  slightest  affecting  any  other  department. 

In  the  construction  of  the  building  no  belt  towers 
are  required.  No  large  heavy  belts,  no  large  head- 
shafts,  and  the  counter  belting  is  materially  reduced. 
The  widest  belt  is  but  six  inches.  Owing  to  short 
lengths  of  shafting  driven  by  each  motor,  one  diam- 
eter may  be  used  throughout  the  mill,  which,  as 
all  mill  men  know,  is  of  great  advantage  if  changes 
are  required  in  shaft  pulleys. 

Each  motor  has  its  cut-out  switch  near  at  hand  as 
well  as  a  duplicate  one  on  the  switchboard  in  the  en- 
gine room  or  wheel  room.  This  is  an  advantage,  inas- 
much as  in  case  of  fire  or  accident  the  shafting  con- 
nected with  any  motor  may  be  immediately  brought 
to  a  standstill  without  the  necessity  of  notifying  the 
engineer   or  the   electrician   in   charge. 

There  is  one  other  very  important  advantage  one 
has  in  having  the  electric  drive,  and  that  is  the  fact 
that  the  actual  power  required  by  the  machinery  on 
any  motor  may  be  known  at  any  time,  as  an  auto- 
matic-recording instrument  may  be  applied  to  the 
wiring  at  the  motor  itself  or  at  the  switchboard  in 
which  a  continuous  record  in  ink  or  pencil  is  tran- 
scribed either  upon  a  circular  dial  or  upon  continuous 
strips  of  paper. 

By  these  records  the  variation  in  the  power  may 
be  seen  at  a  glance  and  the  study  of  these  variations 
and  their  connection  with  the  different  degrees  of  tem- 
perature, and  the  amount  of  humidity,  is  most  inter- 
esting. Oils  may  be  tested  on  shafting  and  ma- 
chinery and  the  results  of  the  different  makes  com- 
pared. The  tell-tale  dial,  or  strip,  shows  to  the 
manager  another  very  important  feature,  and  that  is 
whether  or  not  from  start  to  finish  of  the  working 
forenoon  or  afternoon  the  machinei-y  on  the  motor 
was  all  in  operation  the  whole  of  the  time. 

Records  have  been  obtained  where  it  was  shown 
that  when  the  starting  time  of  the  mill  was  6:30  in 
the  morning  the  full  amount  of  machinery  was  not 
running  until  7  o'clock,  and  the  same  record  shows 
a  dropping  off  in  power  from  11:30  to  12,  showing 
that  the  employes  were  neglecting  the  work,  prepar- 
ing to  leave  for  the  noon  hour.  The  engineer  or 
electrician  may  have  on  his  switchboard  in  the 
power  house  wattmeters  for  each  motor,  and  can  at 
any  moment  see  at  a  glance  whether  any  motor  is 
running  in   excess  of  the  normal  power  required. 

It  must  be  allowed  that  this  is  much  more  satis- 
factory than  the  present  "guesswork"  of  trying  to 
obtain. the  power  required  for  any  one  room  or  de- 
partment or  class  of  machines  from  indicator  cards 
from  the  engine,  where,  when  it  is  desired  to  obtain 
the  power  required  for  any  one  room  or  class  of 
machines,  in  most  mills  it  is  necessary  to  run  all 
the    shafting    in    the    mill    unless    there    are    cut-off 
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couplings  provided.  It  is  also  evident  that  in  case 
of  any  accident  but  a  minimum  portion  of  the  ma- 
chineiy  is  stopped.  The  slashers  in  the  mill  are 
operated  through  the  noon  hour  so  as  to  avoid  stop- 
ping any  slasher  during  the  running  of  a  set  of  warp 
beams. 

An  interesting  point,  I  think,  that  is  of  important 
advantage  is  the  uniformity  of  speed  obtained  by 
the  machinery  in  the  mill. 

Many  mills  have  been  equipped  with  this  form  of 
driving,  and  not  only  have  installments  been  made 
in  newly  built  mills  but  a  large  number  of  mills, 
whose  motive  power  was  generated  by  steam  or 
water,  have  changed  their  system  and  now  use  elec- 
tric drive  to  their  great  advantage.  To  the  person 
building  a  new  mill  and  contemplating  adding  to  its 
capacity  later  by  extending  the  mill  out  at  either 
end,  the  problem  has  no  terrors;  he  simply  extends 
his  mill,  places  in  his  motors  and  extends  his  wires 
from  the  original  generating  plant,  and  .his  work  is 
done.  If  he  incorporates  direct-belt  driving  in  his 
new  mill  at  the  start  he  must  necessarily  be  forced 
to  install  shafting  of  a  larger  size  than  is  necessary 
for  the  first  section  of  the  mill  in  order  to  have  it  of 
sufficient  strength  to  carry  his  contemplated  exten- 
sion. 

To  the  manager  and  the  manufacturer  who  is  so 
unfortunate  as  to  have  a  group  of  mills  bunched 
together  in  an  unmethodical  system  and  so  built 
that  from  no  one  unit  of  power  can  the  requisite 
distribution  be  obtained,  except  by  a  large  amount  of 
shafting  and  belting,  then  the  ability  to  wire  from 
the  central  electrical  power  plant  to  his  various 
buildings  relieves  him  from  a  burden  at  once. 

To  the  manufacturer  having  a  waterpower,  the 
advantage  of  locating  his  mill  elsewhere  than  imme- 
diately adjacent  to  such  power  may  be  of  material 
advantage.  It  is  not  a  question  today  of  locating  the 
mill  buildings  at  the  water  side,  but  contrariwise, 
distance  from  power  plant  to  mill  is  becoming  less  a 
factor  as  the  years  go  by. 

Thus  in  many  ways  does  electric  driving  open 
up  advantages  for  a  closer  study  of  the  power  ques- 
tion, and  indirectly  to  provide  some  means  of  deter- 
mining some  of  the  reasons  why  the  percentage  of 
possible  productions  of  the  machinery  is  so  low  in 
some  of  our  mills. 
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m  readiness  when  the  inspecting  party  entered  the 
building,  but  as  no  current  was  available,  their  dis- 
plays attracted  little  more  attention  than  those  less 
complete,  or  inoperative. 


Electric-railway  Tests  at  St.  Louis. 

A  full  meeting  of  the  executive  committee  ap- 
pointed to  determine  the  nature  and  scope  of  the 
electric-railway  tests  to  be  made  at  St.  Louis  and 
elsewhere  during  the  coming  summer  was  held  in 
St.  Louis  recently.  The  committee  consists  of  Pro- 
fessor W.  E.  Goldsborough,  chief  of  the  Department 
of  Electricity,  Universal  Exposition,  chairman ;  Pro- 
fessor H.  H.  Norris,  Cornell  University,  superin- 
tendent of  electric-railway  tests;  Professors  B.  V. 
Swenson,  University  of  Wisconsin,  and  H.  T.  Plumb, 
Purdue   University,    assistant   superintendents. 

After  careful  study  of  the  reports  of  the  engi- 
neering committees,  of  the  suggestions  of  the  ad- 
visory committee,  and  of  the  excellent  facilities 
afforded  by  the  exposition  officials,  the  executive 
committee  decided  to  undertake  the  following  series 
of  tests : 

1.  Tests  on  the  Service  Capacities  of  Electric-rail- 
way Motors. — Equipments  will  be  operated  upon 
the  special  tracks,  in  order  to  determine  the  heating 
of, the  motors  .under  conditions  approaching  as  nearly 
as  possible  those  of  commercial  practice. 

2.  Acceleration  tests  upon  single  cars  and  upon 
multiple-equipped  trains  will  be  made  to  determine 
the  ability  of  the  equipment  to  bring  the  cars  to 
speed  quickly  and  economically. 

3.  Braking  tests  upon  single  cars  and  multiple- 
equipped  trains  will  be  conducted  in  order  to  de- 
termine the  quickness  of  action,  the  shapes  of  the 
braking  curves,  the  relation  between  the  braking 
forces  and  the  applied  pressures  and  the  best  meth- 
ods  of   application   of   the   braking   forces. 

4.  Determinations  of  the  resistances  due  to  the 
rails,  to  the  journals  and  gearing  and  to  the  air 
will  be  made  by  systematic  and  complete  series  of 
runs.  The  effect  of  the  shape  of  the  car  body  will 
be    carefully   investigated. 

The  actual  work  of  observation  and  calculation 
will  be  carried  on  under  the  personal  supervision 
of  the  superintendents  by  a  corps  of  young  men 
carefully  selected  from  among  the  graduates  of  lead- 
ing technical  schools,  the  total  number  of  observers 
being  between  30  and  40. 


Official    Inspection    of    World's    Fair 
Exhibits. 

On  Thursday,  May  12th,  President  Francis,  the 
executive  committee,  Director  of  Exhibits  Skiff  and 
other  exposition  officials  made  an  inspection  of  the 
exhibit  buildings  of  the  exposition,  ending  at  the 
Palace  of  Horticulture,  where  luncheon  was  served. 
It  is  said  that  in  all  of  the  buildings,  with  the  excep- 
tion of  Machinery  PTall.  they  found  the  installation 
over  90  per  cent,  complete.  At  the  entrance  to  each 
building  the  party  was  met  by  the  chief,  who  es- 
corted the  president  through  the  building.  An  un- 
fortunate accident  to  the  high-tension  mains  supply- 
ing the  Palace  of  Electricity  prevented  the  operation 
of  the  many  working  exhibits  which  had  been  pre- 
pared  for  the   inspection.     Over  30  exhibitors   were 


Testing  Meters  in  Small  Plants. 

[From  the  Question  Box  of  the  Iowa  Electrical  Association.] 

Question. 

What  is  the  simplest  and  most  practical  method 
of  testing  njcters  in  a  small  to  medium-sized  plant? 

Answers. 

Enterprise  Electric  Light,  Heat  and  Power  Com- 
pany, Garner,  Iowa :  By  using  a  stop  watch  and 
formula,  or  have  one  standard  meter  connecting 
meters  to  be  tested  up  with  it. 

Marengo  Electric  Light  and  Power  Company, 
Marengo,  Iowa :  By  bringing  them  to  the  plant  and 
testing  them  on  a  rack  with  a  meter  known  to  be 
correct. 

Humboldt  Electric  Light  and  Power  Company, 
Humboldt,  Iowa:  Put  up  a  second  meter  in  series 
and  leave  it  for  a  night — second  meter  known  to  be 
correct. 

Jefferson  Light,  Heat,  Power  and  Water  Com- 
pany: A  satisfactory  method  of  testing  meters  that 
we  have  used  has  been  with  a  good  portable  volt- 
meter (which  every  plant  should  have)  and  a  bank 
of  incandescent  lamps.  The  exact  watts  consumed 
at  normal  voltage  by  each  of  these  lamps  had  been 
previously  determined  by  the  use  of  an  indicating 
wattmeter.  I  had  no  wattmeter  of  my  own  but  took 
advantage  of  the  opportunity  whenever  a  lamp  sales- 
man was  in  town  to  check  up  the  readings  of  the 
lamps.  By  using  a  table  showing  watts  consumed 
at  various  voltages  the  watts  consumed  by  the  lamps 
can  be  readily  determined  with  the  aid  of  the  volt- 
meter. I  have  found  it  preferable  in  most  cases 
to  test  meters  in  service  without  bringing  them  to 
the  plant.  This  can  be  done  without  disturbing 
the  customer's  lights  or  apparatus  in  the  least. 
Temporary  connections  can  be  made  around  the 
meter  and  the  house  wires  removed  from  the  meter 
after  which  the  bank  of  lamps  can  be  connected  up, 
making  the  only  loa'd  on  the  meter.  The  revolutions 
per  minute  can  then  be  counted  and  by  applying 
the  proper  formula  in  the  usual  way  fairly  accurate 
results  can  be  quickly  obtained. 

J.  G.  Boyd.  Sioux  City:  With  indicating  watt 
and  voltmeters. 

Union  Electric  Company,  Dubuque,  Iowa:  By 
comparing  speed  of  meter  to  be  tested  with  that  of  a 
standard  meter,  both  meters  being  connected  on 
the  same  load  and  in  such  a  manner  as  not  to  regis- 
ter each  other's  losses;  this  is  preferably  done  in 
the  company's  test  room  so  that  the  standard  meter 
need  not  be  moved  around. 


What  Is  Alpha  Secondary  Current? 

A  subscriber  of  the  Western  Electrician  in  Win- 
nipeg, Manitoba,  asks  the  following  questions  :  What 
is  meant  by  alpha  secondary  current?  How  can 
direct  or  alternating  current  of  no  volts  be  connected 
to  run  electric  bells? 

It  is  doubtful  if  there  is  any  such  term  as  ''alpha" 
secondary  current  in  good  use,  at  least  it  is  not 
used  in  engineering  literature  as  far  as  can  be  ascer- 
tained. Perhaps  some  of  the  readers  of  the  Western 
Electrician  have  heard  the  term  and  know  what  it 
means.     If  so,  a  definition  will  be  gladly  received. 

In  relation  to  the  bell  connections,  the  obvious 
method  is  to  connect  the  bell  to  the  iio-volt  circuit 
through  a  resistance.  The  ordinary  signal  bell  will, 
however,  operate  only  on  direct  current.  The  writer 
does  not  mention  what  the  bells  are  for,  but  if  they 
are  for  door  bells  or  the  like,  by  far  the  simplest 
method  is  to  u.se  a  few  cells  of  primary  battery  for 
current  in  the  usual  manner.  Some  types  of  inter- 
communicating signal  bells,  however,  are  used  for 
certain  purposes,  and  these  are  often  connected  to 
the  lighting  circuit,  which  is  done  through  a  suitable 
resistance. 


Large  Turbine  Engines  for  the  New 
Cunarders. 

Actual  trial  has  proved  the  steam  turbine  to  be  a 
success  on  the  smaller  classes  of  vessels,  but  its 
adaptability  to  large  vessels  has  yet  to  be  demon- 
strated. The  Cilnard  Steamship  Company  is  about 
to  build  two  mammoth  steamships  for  passenger 
service,  and,  it  is  said,  will  install  steam  turbines 
for  motive  power.  The  new  ships  are  to  be  800  feet 
long  and  85  feet  beam,  with  a  minimum  draft  of 
between  2$  and  34  feet,  on  which  dimensions  they 
will  have  a  displacement  of  about  40,000  tons.  The 
contract  will  probably  require  tliat  the  nev.-  Cunarders 
develop  a  speed  of  25  knots  on  trial  and  a  sustained 
sea  speed  of  24^,2  knots  an  hour.  No  less  rhan  75,000 
horsepower  will  be  developed  on  four  shafts.  On 
the  outer  pair  will  be  the  high-pressure  turbines.  On 
the  inner  pair  the  low-pressure,  and  also  the  go- 
astern  turbines.  The  coal  consumption  will  be  over 
1,000  tons  a  day. 
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Method  of  Detecting  Electrical  Oscilla- 
tions. 

Electrical  oscillations  may  be  detected  through  the 
change  which  the}'  produce  in  the  hysteresis  of  iron 
as  was  discovered  several  years  ago  by  Rutherford 
and  later  adapted  by  Marconi  to  his  telephonic  de- 
tector. 

Alteration  in  hysteresis  by  a  method  differing  from 
that  of  Rutherford  has  been  produced  by  Dr.  J.  A. 
Ewing  of  the  Royal  Naval  College,  Greenwich,  and 
L.  H.  Walter  of  London  through  the  application  of  a 
principle  embodied  in  an  instrument  invented  b}- 
them  some  time  ago  for  the  mechanical  measurement 
of  hysteresis.  The  method  is  described  by  these  two 
gentlemen  in  a  paper  read  before  the  Royal  Society 
last   February. 

In  the  original  instrument  the  hysteresis  is  meas- 
ured by  the  mechanical  couple  between  a  magnetic 
field  and  the  iron,  when  either  the  iron  or  the  mag- 
net providing  the  field  is  caused  to  revolve.  Thus,  if 
the  field  revolves,  the  iron  tends  to  be  dragged  after 
it,  as  a  consequence  of  hj-steresis  in  the  reversals  of 
its  magnetism,  and  if  the  motion  is  prevented  by  a 
spring  or  other  control,  it  assumes  a  deflected  posi- 
tion. Suppose,  now,  the  electric  oscillations  to  act 
on  it,  any  change  of  the  hysteresis  caused  by  them 
will  be  exhibited  by  a  corresponding  change  in  the 
deflection.  It  was  anticipated,  in  accordance  with  the 
generally  accepted  view  that  hysteresis  is  reduced  by 
the  oscillations,  that  their  presence  would  be  detected 
by  a  fall  in  the  deflection. 

With  this  expectation,  an  experimental  apparatus 
was  arranged,  consisting  of  an  electromagnet,  capa- 
ble of  being  rotated  on  a  vertical  axis  by  an  electric 
motor.  The  magnet  poles  were  bored  out  circular, 
and  between  them  was  suspended,  by  a  phosphor- 
bronze  strip,  a  ring  made  up  of  three  thin,  flat  annuli 
of  soft  iron,  clamped  together,  and  provided  at  the 
foot  with  an  axial  pivot.  The  ring  was  free  to  turn 
inside  of  two  bobbins  wound  with  fine  copper  wire, 
the  windings  being  at  right  angles  to  the  plane  of 
the  ring.  Through  these  copper  windings,  electrical 
oscillations,  produced  in  the  usual  manner  by  means 
of  a  distinct  spark  gap,  were  passed. 

The  first  experiments  resulted  in  a  very  small 
deflection  from  the  position  due  to  normal  hysteresis, 
indicating,  as  was  expected,  a  decrease  of  hysteresis 
when  the  oscillations  arrived.  The  apparatus  was 
also  tested  with  an  alternating  current  of  about  lOO 
periods  a  second  in  place  of  the  oscillations,  with 
the  effect  that  the  normal  hysteresis  deflection  was 
almost   entirely   wiped   out. 

Various  other  forms  were  also  tried,  with  indif- 
ferent results,  when  it  occurred  to  the  experimenters 
that  there  would  be  advantages  in  passing  the  os- 
cillations through  the  magnetic  material  itself,  mak- 
ing it  of  magnetic  wire.  A  small  bobbin  was  there- 
fore wound  with  insulated  soft-Iron  wire,  and  th^ 
ends  soldered  to  the  upper  and  lower  halves  of  the 
spindle,  which  was  Itself  divided  at  the  center,  the 
upper  half  bearing  the  controlling  spring,  and  the 
lower  dipping  into  mercury,  from  which  a  connection 
led  to  the  other  terminal.  On  passing  oscillations 
through  this  winding,  a  remarkable  and  unexpected 
result  was  obtained.  The  change  of  deflection  was 
much  more  marked  than  In  the  former  experiments, 
and  was  in  the  opposite  sense,  indicating  an  Increase 
of  hysteresis,  while  oscillations  were  present.  After- 
ward hard  steel  wire  was  substituted  for  the  soft 
iron,  and  a  very  great  increase  in  the  effect  was 
observed,  still  in  the  same  direction — that  of  increase 
of  hysteresis. 

Owing  to  these  encouraging  results,  it  was  decided 
to  continue  the  experiments  in  this  direction,  aban- 
doning the  older  form,  in  which  a  decrease  of  hystere- 
sis was  dealt  with.  The  first  bobbin  constructed  was 
about  five-sixteenths  inch  In  external  diameter,  and 
had  a  vertical  wire  snace  of  one-fourth  inch.  The 
winding  was  a  single  No.  32-gauge  iron  wire,  double 
cotton-covered,  wound  straight  round  from  begin- 
ning to  end.  Later,  No.  40  and  No.  46  steel  wires 
were  employed,  of  which  the  latter  gave  the  best 
results. 

It  was  soon  noticed  that  any  method  of  increasing 
the  oscillatory  current  in  the  wires,  as  by  winding 
the  bobbin  with  two  wires  having  a  slightly  unequal 
number  of  turns,  was  of  advantage  in  giving  a  larger 
deflection.  Later  a  fine  copper  wire  secondary', 
wound  on  the  bobbin  parallel  to  the  magnetic  wire, 
was  tried,  first  with  the  ends  insulated,  and  then 
with  the  ends  soldered  together.  A  marked  increase 
in  deflection  was  observed  when  the  secondary  was 
closed,  showing  that  the  magnetic  nature  of  the  wire 
itself  was  influential.  Accordingly,  a  bobbin  was 
then  wound  with  insulated  steel  wire,  doubled  back 
on  itself.  This  non-inductive  winding  gave  by  far 
the  best  results  hitherto  attained,  and  is  now  used, 
except  when  special  results  are  required. 

The  instrument,  though  described  as  a  detector 
of  electrical  oscillations,  may  be  said  to  measure 
rather  than  detect,  giving  quantitative  as  well  as 
fiualitative  results,  and  being  capable  of  regulation 
from  a  sensibility  of  the  same  order  as  that  of  an 
average  coherer  down  to  practical  insensibility  to 
powerful  sparks  in  the  same  room. 

For  the  purpose  of  wireless  telegraphy  the  instru- 
ment has  the  advantage  of  giving  metrical  effects. 
From  the  ohvsical  point  of  view  the  augmentation 
of  hysteresis  is  interesting  and  unlooked  for.  It  is 
probably  to  be  ascribed  to  this,  that  the  oscillatory 
circular  magnetization  facilitates  the  longitudinal 
magnetizing  process,  enabling  the  steel  to  take  up  a 
much  larger  magnetization  at  each  reversal  than  it 
would  otherwise  take,  and  thus  indirectly  augment- 
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ing  the  hyteresis  to  such  an  extent  that  the  direct 
influence  of  the  oscillations  in  reducing  it  is  over- 
powered. The  net  result  appears  to  be  dependent  on 
two  antagonistic  influences,  and,  in  fine  steel  wire, 
under  the  conditions  of  the  experiments,  the  influence 
bringing  about  increased  hysteresis,  as  a  result  of  the 
increased  range  of  magnetic  induction,  is  much  the 
more  powerful. 


Gleason  Tube  Protector. 

The  Gleason  tube  protector,  manufactured  by 
John  L.  Gleason  of  290  South  Street,  Boston,  as  its 
name  implies  and  as  shown  in  the  accompanying  cut, 
is  designed  to  protect  insulating  tubes  from  mechan- 
ical injury  where  passing  through  floors  in  connection 
with  so-called  "molding  work,"  and  also  to  furnish 
sufficient  area  and  concealment  for  splicing  at  junc- 
tion of  ceilings  and  partitions  where  an  ordinary 
miter  joint  would  not  cover  the  splices  or  conceal 
the  breakage  of  woodwork  or  plaster  caused  by  boring 
for  tubes.     These  protectors  are  made  of  cast  iron, 
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japanned  for  use  at  floors,  and  can  be  furnished 
of  sheet  metal  to  match  the  fixtures  used  on  the  ceil- 
ings. Provisions  are  made  for  recesses  opposite  each 
other  to  admit  two  strips  meeting  at  right  angles 
on  the  angle  protector,  if  desired. 

Protectors  in  stock  are  for  three  sizes  of  mold- 
ings taking  wire  from  No.  14  to  No.  6  B.  &  S.  gauge. 
More  than  one  strip  of  molding  may  enter  one  pro- 
tector from  the  same  direction  if  desired,  by  specify- 
ing the  required  opening.  The  letter  "A"  indicates 
that  the  protector  is  for  a  two-wire  molding  and 
"B"  that  it  is  for  a  three-wire  molding. 


A    Breakdown    Test   of   the    Nernst 
Lamp. 

For  the  purpose  of  demonstrating  the  stability  of 
the  Nernst  lamp  before  officials  of  the  Pennsylvania 
Railroad  Company  a  test  was  made  not  long  ago  in 
the  laboratory  of  the  Philadelphia  Electric  Company, 
and  the  following  is  taken  from  the  report  of  the 
test: 

A  six-glower,  210-volt  Nernst  lamp  was  supplied 
with  new  ballasts,  heaters  and  glowers,  and  con- 
nected in  circuit.  The  energy  consumed  by  the  heat- 
ers only,  when  the  lamp  was  connected  to  a  circuit 
of  its  normal  rated  voltage  (210  volts)  was  280  watts. 
The  voltage  was  increased  in  steps  of  10  volts,  and 
the  amount  of  energy  consumed  by  the  lamp  at  start 
and  after  burning  five  minutes  was  as  follows : 

Start  Watts  at  the  End  ot        Per  Cent 

Vplls.  Watts  at  Five  Minutes-  Increase- 


ZIO 

582.4 

588.0 

0.0 

220 

649.6 

630.0 

4-7 

230 

683.2 

652.4 

9.5 

240 

728.0 

694.4 

14.3 

250 

7S4.O 

767.2 

I9.0 

260 

806 -0 

896-0 

23.8 

266 

994.0 

26.6 

After  the  voltage  was  increased  to  240  volts,  the 
ballasts  showed  signs  of  deterioration  and  started 
to  blacken   slightly. 

After  the  voltage  was  increased  to  250  volts,  the 
center  ballasts  were  a  deep  black  color,  with  a  blue 
tinge. 

After  the  voltage  was  increased  to  260  volts,  the 
ballasts  were  so  hot  that  the  glass  bulged,  and  the 
ballast  wires  were  badly  distorted.  All  of  the  bal- 
lasts were  very  black,  but  the  glowers  were  in  good 
condition.  The  wire  in  one  ballast  broke  after  being 
in  circuit  four  minutes;  another  broke  at  the  end 
of  the  fifth  minute,  two  more  at  the  end  of  the  sixth 
minute.  The  two  outside  ballasts  broke  at  the  end 
of  SVi  minutes.  When  the  fifth  ballast  broke  the 
heaters  all  cut  in  on  one  glower. 

Further  tests  were  made  by  burning  the  lamp  at 
its  normal  rated  voltage,  and  then  subjecting  it  to 
an  instantaneous  increase  in  voltage,  with  the  fol- 
lowing results : 

Condition  No.  i. — The  lamp  was  supplied  with  new 
ballasts  and  started  at  210  volts,  and  after  the  heat- 
ers were  automatically  cut  out  and  the  lamp  burning 
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under  normal  conditions,  the  voltage  at  the  lamp 
terminals  was  increased  instantaneously  to  250  volts, 
or  a  19  per  cent,  increase.  The  ballasts  showed  no 
signs  of  deterioration. 

Condition  No.  2. — Tlie  lamp  was  started  at  its 
norrnal  rated  voltage,  and  then  the  voltage  at  the 
terminals  of  the  lamp  was  increased  instantaneously 
to  360  volts,  or  a  71.4  per  cent,  increase.  The  bal- 
lasts were  open-circuited.  The  same  ballasts,  heat- 
ers and  glowers  were  used  as  in  "Condition  No.  i." 

Condition  No.  3.— The  lamp  was  then  supplied 
with  new  ballasts  only.  It  was  started  at  its  normal 
rated  voltage,  and  then  the  voltage  at  the  terminals 
of  the  lamp  was  increased  instantaneously  to  300 
volts,  or  a  42.8  per  cent,  increase.  The  ballasts 
showed  no  sign  of  deterioration. 

Condition  No.  4. — The  lamp  was  then  started  at  its 
normal  rated  voltage,  and  the  voltage  at  the  ter- 
minals of  the  lamp  was  increased  instantaneously  to 
315  volts,  or  a  50  per  cent,  increase.  The  ballasts 
showed  no  signs  of  deterioration.  The  same  bal- 
lasts, heaters  and  glowers  were  used  as  in  "Condi- 
tion No.  3." 

Condition  No.  5. — The  lamp  was  started  at  its 
normal  rated  voltage.  The  voltage  at  the  terminals 
of  the  lamp  was  then  increased  instantaneously  to 
325  volts,  or  a  54.7  per  cent,  increase.  The  same 
ballasts,  heaters  and  glowers  were  used  as  in  "Con- 
ditiotis  No.  3  and  No.  4."  The  ballasts  were  all  open- 
circuited   and  had  a  slight   dark  tinge. 

Condition  No.  6. — The  lamp  was  tlien  supplied  with 
new  glowers,  heaters  and  ballasts  complete.  The 
lamp  was  started  at  its  nornial  rated  voltage.  The 
voltage  at  the  terminals  of  the  lamp  was  then  in- 
creased instantaneously  to  325  volts,  or  a  54.7  per 
cent,  increase.  The  ballasts  were  all  open-circuited 
and  slightly  blackened. 

Mr.  Baker  ot  the  Nernst  Lamp  Company  and  Mr. 
Proud  of  the  Pennsylvania  Railroad  Company  were 
present  at  the  test. 


Electrically  Illuminated  Signs. 

The  exposed  location  of  an  electric  sign  calls  for 
a  substantial  waterproof  and  weatherproof  construc- 
tion in  which,  preferably,  only  metal  is  used.  Metal 
roof  signs  in  all  sizes  and  styles  have  been  designed 
in  noA-el  ways  and  are  constructed  by  the  Haller 
Machine  Company  of  Chicago,  and  estimates  are 
furnished  by  this  company,  including  statements  in 
regard  to  the  operating  expenses. 

The  metal  letters  (Fig.  i)  are  furnished  to  fit  a 
well-designed  angle-iron  supporting  structure,  which 
can  be  readily  mounted  on  the  roof.  Any  local  elec- 
trician can  splice  the  wires  from  the  letters  to  the 
service  wire,  and  the  local  eieotr-c-light  companies 
are,  as  a  rule,  willing  to  furnish  specially  low  rates 
for  this  purpose. 

There  is  always  ntore  or  less  demand  for  trans- 
parent (glass)  signs  needing  comparatively  iew 
lamps.  The  Haller  Machine  Company  has  con- 
si  rucicd  a  variety  of  t.nsteful   transparent  signs,   set 
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in  all-metal  frames  and  metal  boxes  of  beautiful 
proportions  and  more  or  less  elaborately  decorated 
by  embossed  and  raised-metal  ornamentations  of 
attractive  designs  and  finished  in  gold,  silver  or  col- 
ors, like  their  other  electric  signs,  the  transparent 
signs  are  fire,  water  and  weather  proof,  strong  and 
durable,  and  yet  light  in  weight. 

The  sign  represented  here  (Fig.  2)  is  only  one 
sample  of  the  many  artistic  and  novel  designs  from 
which  the  above  company  furnishes  transparent 
signs. 


Mayor  Harrison  has  presented  a  new  car-license 
-ordinance  to  the  City  Council  of  Chicago  which  is 
to  replace  the  one  which  expired  last  July  and  which 
has  been  renewed  from  time  to  time  pending  final 
settlement  of  the  franchise  question.  The  ordinance 
provides  a  license  of  $50  a  year  for  every  car  and 
a  fine  of  $75  to  $200  a  day  for  every  violation.  The 
council  is  to  take  action  at  its  next  meeting. 
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The  Young  Automatic  Block-signal  Sys- 
tem for  Electric  Railways. 

No  one  familiar  with  electric  railroading  can 
doubt  that  a  thoroughly  efficient  signahng  system  is 
greatly  to  be  desired.  Interest  attaches,  therefore, 
to  an  examination  of  the  "Young  system,"  exploited 
by  the  Pneumatic  Signal  Company  of  Rochester, 
N.  Y.,  and  named  after  S.  Marsh  Young,  the  man- 
ager or  the   electric-railway  department. 

The  theory  of  many  signal  engineers  has  been  that 
on  electric  lines,  inasmuch  as  the  two  traffic  rails  are 
used  as  the  return  for  the  500-volt  direct  cur- 
rent, and  are  of  the  same  potential,  it  is  impos- 
sible to  provide  a  track  circuit  of  low  voltage.  The 
working  out  of  a  method  by  which  a  continuous 
track  circuit  could  be  furnished  to  govern  the  sig- 
nals on  an  electric  line  forms  the  basis  of  the  system 
to  be  described. 

It  will  be  readily  understood  that  it  is  impossible 
to  keep  two  direct  currents  of  different  potentials- 
separate  on  the  same  conductors.  If,  however,  one 
introduces  a  current  of  a  different  characteristic, 
such  as  an  alternating  current,  to  perform  one  of 
two  given  functions,  and  if  proper  apparatus  is 
supplied  to  keep  each  current  from  interfering  with 
the  apparatus  designed  to  be  operated  by  the  other 
current,  the  track  circuit  becomes,  it  is  said,  feasible 
and  practicable. 

The  apparatus  must  be  so  designed  that  it  only 
becomes  operative  under  the  influence  of  one  cur- 
rent, and  will  remain  inoperative  in  the  presence  of 
the  other  current,  and  while  it  may  be  called  upon 
to  afford  a  path  of  no  resistance  to  the  direct  cur- 
rent, it  must  prevent  the  passage  of  the  alternating 
current.  One  current  may  be  used  to  operate  the 
car,  and  the  other  to  operate  a  track  circuit  to  con- 
trol the  signals. 

On  a  direct-current  road  an  alternating  current  is 
impressed    on   the  direct-current   line   for   signaling. 
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Local  signal  circuits  pass  through  the  points  of 
these  relays.  Where  there  is  no  car  in  the  block 
the  track  circuit  is  completed  from  the  secondary 
of  the  transformers  through  one  rail,  through  the 
relay  and  over  the  other  rail  back  to  the  transformer. 
This  circuit  when  completed  holds  the  relay  points 
closed,  and  closes  the  local  signal  circuit,  which 
holds  the  signal  to  clear.  The  entrance  of  a  car 
into  a  block  short-circuits  the  transformer,  thereby 
de-energizing  the  relay,  and  opens  the  signal  circuit 
and  causes  the  signal  to  go  to  danger.  Any  inter- 
ruption to  the  track  circuit  from  any  cause  will  rob 
the  relay  of  its  current  and  will  result  in  a  danger 
signal. 

(I  J)  and  (I  J)  are  insulated  joints  dividing  the 
rail  (X)  into  blocks  corresponding  to  the  signal 
locations.  The  rail  (Y)  is  continuous.  The  rail 
(X)  is  made  electrically  continuous  for  the  direct- 
current  return  by  means  of  devices  shown  as  (Bi)  and 
(B;)  placed  across  the  ends  of  the  blocks.  Their 
carrying  capacity  is  the  same  as  the  capacity  of  the 
rail.  Their  arrangement  and  construction  are  such  that 
they  perform  the  reverse  functions  in  the  presence  of 
alternating  current  and  maintain  the  requisite  differ- 
ence of  alternating-current  potential  between  the 
two  traffic  rails  o£  the  blocks  to  operate  the  signal 
relays. 

With  a  battery-track  circuit  as  used  on  steam 
roads,  if  the  leakage  between  the  rails  is  excessive, 
owing  to  the  limited  output  of  the  battery,  the  relay 
will  fail  to  work  and  the  signal  will  go  to  -danger. 
This  may  occur  during  bad  weather,  when  the  leak- 
age across  the  rails  increases  rapidly.  This  necessi- 
tates limiting  the  length  of  the  blocks  by  the  condi- 
tion of  the  roadbed.  Where  alternating  current  is 
furnished  from  transformers,  and  there  is  an  uri- 
limited  supply  of  current  available,  roadbed  condi- 
tions which   would  prevent  the  use  of  battery-track 
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New  Cooper  Hewitt  Lamps. 

The  Cooper  Hewitt  Electric  Company  of  New 
York  has  just  placed  on  the  market  an  improved 
form  of  its  mercury-vapor  lamp  for  the  use  of  pho- 
tographers. The  essential  improvement  consists  of 
mounting  the  lamps  in  a  frame  that  is  tilted  in  the 
vertical  plane,  instead  of  in  a  horizontal  direction,  as 
in  previous  types.  This  enables  the  lamp  frame  to 
be  placed  against  the  wall,  and  economizes  space. 
The  outfit  as  illustrated  (Fig.  i)  comprises  four 
tubes.  The  two  middle  tubes  are  connected  in  series 
and  can  be  used  for  printing  from  small  negatives, 
the  whole  four  tubes  being  switched  on  for  larger 
plates.  As  seen  in  the  company's  show  rooms  the 
lamp  frame  rested  upon  a  narrow  shelf,  and  the  lamps 
were   started   by   tiltmg   the   frame   against  a   small 
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YOUNG    AUTOMATIC    BLOCK-SIGNAL    SYSTEM 
FOR    ELECTRIC  RAILWAYS. 

On  an  alternating-current  road  a  current  of  a  different 
characteristic  is  impressed  for  signaling  on  the 
alternating  motor  line  which  operates  the  cars.  The 
immediate  demand  is  for  signals  on  direct-currenl 
lines.  Except  in  the  relay  there  are  no  moving  parts. 
The  track  is  divided  into  blocks  as  it  is  on  steam 
roads,  although  but  one  of  the  traffic  rails  is  broken 
for  block-signaling  purposes. 

The  insulated  joints  employed  to  divide  this  rail 
are,  however,  bridged  by  electrical  devices,  which, 
while  they  offer  a  path  of  no  resistance  to  the  direct 
current  (to  return  to  the  station),  they  eft'ectively 
prevent  the  passage  of  the  alternating  current  and 
make  the  operation  of  the  signals  In  one  block  in- 
dependent of  those  of  adjacent  blocks.  The  signal 
system  in  no  way  interferes  with  the  usual  arrange- 
ment or  operation   of  the  motor  circuits. 

Many  efforts  have  been  made  to  devise  a  system 
which  would  give  a  proper  measure  of  protection, 
but  they  have  necessitated  the  abandonment  of  one 
of  the  traffic  rails  as  direct-current  return. 

In  the  diagram  is  shown  the  arrangement  of  ap- 
paratus employed  to  provide  a  continuous  track  cir- 
cuit to  govern  the  signals  on  an  electric  road.  In 
the  drawing  (X)  is  the  block  rail,  (Y)  the  common 
rail,  (L)  alternating-current  transmission  line, 
(AC)  alternating-current  generator  In  station, 
(i,  2,  3)  three  blocks.  (T)  transformer  furnishing 
track-circuit  current  to  Block  No.  i,  (T')  trans- 
former furnishing  track-circuit  current  to  Block  No. 
2,  (R)  relay  governing  signals  (S),  (R')  relay  gov- 
erning signals  (S'),  (I  J)  Insulated  joints,  and  (Bi) 
and  (B2)  electrical  devices  to  make  rail  (X)  elec- 
trically continuous. 

The  operation  of  the  system  Is  as  follows : 

In  the  station,  or  sub-stations,  there  is  placed  a 
small  alternating-current  generator  of  a  special  char- 
acteristic. As  each  block  requires  about  50  w^atts, 
a  double-track  road  15  miles  in  length  with  one 
mile  blocks  would  require  a  two-kllowatt  machine. 
A  No.  10  copper  wire  is  carried  along  the  entire 
length  of  the  road  (at  say  300  volts)  for  the  alter- 
nating current.  The  return  for  this  alternating  cur- 
rent Is  through  the  rails.  The  alternating-current 
line  furnishes  current  to  the  primaries  of  too  to  one 
transformers  in  each  block,  shown  as  (T)  and  (T')- 
The  secondaries  of  these  transformers  are  connected 
directly  across  the  rails  at  the  ends  of  each  block. 
This  furnishes  the  track-circuit  curent  to  operate 
the  relays  (R)  and  (R').  At  the  entrance  to  each 
block  there  is  connected  directly  across  the  rails 
relays  (R)  and  (R').  These  relays  can  only  be 
affected  bv  alternating  current  of  the  proper  fre- 
quency. The  relay-contact  points  are  closed  by  a 
partial  revolution  of  the  armature.  Direct  current 
does  not  in  any  way  effect  the  relay. 


Fig.  I.     Frame  for  Photocraphers.  Fig.  2.     Two-lamp  Frame. 

NEW  COOPER  HEWITT  LAMPS. 

circuit    may    be    operated    with    satisfactory    results  block  of  wood  on  the  left.    The  parabolic  refiectors 

with  the  alternating-current  system.  in    this   apparatus    are   also    improved,    and    when   a 

Aside   from  one  alternating-current  generator   for  sheet  of  ground  glass  is  placed  before  the  illuminated 

the   entire    road    and    the    signal    mechanism,    which  ^^^^^  j^  jg  impossible  to  detect  the  direction  of  the 

may  be  of  any  desired  form,  the  complete  apparatus  ^^^  ;    ^    Illumination.     A  negative,  there- 

for     each     block     consists    of    one     50-w-att     trans-  '  j       v      i        ^     ^u  j     i 

former,  the  devices  employed  to  make  the  block  rail  fo^e,  can  be  exposed  quite  close  to  the  ground-glass 

continuous,  and  a  relay,  which  is  the  only  piece  of  -s'creen  and  the  time  of  exposure  is  decreased.     The 

apparatus  containing  any  moving  parts  or  contacts.  tubes  are  operated  on  direct  current  at  100-120  volts. 

The  system   is  so  arranged  that  there  is   no  pos-  It  is  interesting  to  note  that  one  of  these  frames 

sible  combination  or  failure  of  parts  that  can  produce  |s   now   being   used    for  demonstration   purposes   by 

a  clear  signal  when  a  danger  signal  should  be  shown.  j^.j^   w.  C.  Duryea  of  the  Eastman  Kodak  Company, 
Even  the  breaking  down  of  the  insulated  joints  be-         ,  1,     1,     »  xt       ^7    1      »  »       -.u  ■,.        j 

1  \u    111         -11  u  •     1-1,.  „;„•„„  „f  ,  ^or,.r,o,.  wbo  travels  about  New  York  state  with  it,  and  uses 

tween  the  blocks  will  result  m  the  g.vmg  of  a  danger  .^    ^^^^^.^    audiences    of    professional    photographers. 

"  No   amount    of   direct    current    from    any    foreign  I"  these  demonstrations  negatives  will  print  on  velox 

source   can  afTect  the  operation   of  the   system,  and  P^P^""  '."  ^'"fj"^,  '°  ^""="  ^*^™?ds    and  on  bromide 

the  presence  of  stray  alternating  currents  will  also  ^^f'  ■"  '>■  ''"l^,  less  than  a  mmute 
lup  p,^jv                  ,.„).,,,  Another  new  form  just  brought  out  is  a  two-lamp 

wtr^electrc  motor-semaphore  signals  are   used  ^1?™^   ,'"°™t<=d    T\7-''°.i    ''^f^'^    Pf-u-"^' 

six    small    cells    of    storage    battery    are    connected  ^^on   ^f"^  th     f  'h    'l    ''a  °l^  ""T,  ''''•  "'"1^ 

through   a    resistance    to   operate   the    signal    motor.  "^<=   '°P   °* /^e   frame  backw^ard    thus  allowing  the 

The  battery  also  provides  a  reserve  which  will  op-  ["i^'/XTtrodes™  ^  ^"'"P"^^^^  '"^'^""=  <^'^^""  '''='^^^" 
crate    the    signals    during    such    time    as   the    motor  t^,      r-  '  tt      -i-^  11 

current   may   be   off.     The  battery  is   charged   with  ^J^^JL^^f^M^T  K"^"^"^'^^"',.  '"""P'  ^^"V 

about  one-quarter   amnere   continuously.  fn   thf  r!n^h    „f  T    'T      p'^     T''  ^^^""^'"^ 

Incandescent    lamps    are    used    as    a   resistance    to  'u  'v    W?^ .r    tW   M     1     P™'°"Sed   experiments 

cut   down  the    wo-volt  trolley  circuit  to  charge  the  ^^ow    however    that   the  lamps   often   exceed  these 

battery,   and  these   lamps   may  also  be   used   in   the  '■™'?,-    The  company  has  iept  a  record  of  lo  lamps 

signal'  lantern    and   to    outline   the   semaphore    arm.  P""^^  ^^^'^  been  burmng  continuously  in  its  offices 

tor  various  periods,  and  which,  with  one  exception, 

are  still  burning.     This  record,  in  tabular  form,  is: 

Electrical    Operation    of    Steam    or    Air  nc  of  HoursSince  .^oprosimaie 

Whistles  Lamp.  Startine-  Loss  in  C.  P. 

^ 7.0OO  laPerCent, 

Whistles  for  sigrial  or  other  purposes  may  be  op-  l..]\\\.\\\\\[[]]\[[ .'-'Ix  '°      '' 

erated    by   electricitj-   through    the    use   of   a    device  4 ................'..i,2x  '°K    " 

manufactured  by  the  Electrical  Appliance   Company  5 .^4,000  7J3    *' 

of  Cincinnati.     The  valve  of  the  whistle  is  operated  t.///////.....'..'...'/.'.'.'.'.'.'.'...1',Im  - 

by  a  plunger,  which  is  in  turn  moved  by  a  curved  s 3I200  5 

arm   hinged  to   the  top  of  a  solenoid  casing.     This  ,^;;'; '.l'^  -      •■ 

arm    is    moved    downward    by   the    solenoid    plunger         *Thisiamp  gave  out  at  3.500  hours'.  ^ 

when  the  coil  is  energized,  opening  the  whistle  valve.  These   lamps   are  all   one-inch   diameter  tubes    48 

The  device  operates  any  whistle  up  to  three  inches  inches  Ions',  and  of  750  candlepower  work-ing  at  100- 

diameter  at    150  pounds   steam   pressure,   and   when  120  volts  and  3%  amperes.     No.  6  is  the  only  lamp 

provided   with   larger   valve   will   operate  a  six-inch  so  far  (May  loth)  that  has  burnt  out.  and  that  was 

whistle  at  the  same  pressure.     The  parts  are  of  sub-  at  more  than  twice  the  averaee  life, 
stantial  construction  and  reliable  under  exacting  con-  Proprietors  of  pleasure  resorts  are  taking  up  the 

ditions.     Electrically  operated  whistles  are  almost  a  mercury-vapor  lamps- with  enthusiasm,  for  moonlight 

necessity  in  many  large  plants,  such   as  steel  mills,  effects,  etc.,  and  also  for  providing  2  means  of  ob- 

ship  yards,  lumber  yards,  etc.     They  are  also  a  most  taining  new  color  effects.     Owing  to  the  absence  of 

satisfactory  adjunct  to  private-branch  telephone  ex-  red  rays  in  the  lamps,  some  verj-  curious  changes  in 

changes,  as  they  enable  the  operator  to  signal  a  call  the  appearance  of  the  costumes' of  lady  visitors  ar;- 

to   anyone  whose   exact   location  may  be   unknown,  brought  about.     Brown  tints  have  a  tendency  to  be- 

Various    local    uses   will   readily   suggest   themselves  come  green;  dull  yellows  become  brilliant,  and  reds 

to  steam  engineers.  appear  as  purple. 
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Ohio  Telephone  Notes. 

The  United  States  Telephone  Company  has  taken 
another  important  step  in  providing  extra  ser\'ice 
for  its  subscribers.  Hereafter,  through  an  arrange- 
ment made  with  the  United  States  Weather  Bureau, 
the  reports  received  at  Cleveland  will  at  once  be 
transmitted  over  the  lines  to  all  exchanges  with 
which  the  company  has  connections.  Subscribers 
may  then  call  up  and  get  the  predictions  at  noon  each 
day.  The  Weather  Bureau  service  will  thus  be  ex- 
tended at  the  same  time  and  will  be  that  much 
more  benefit  to  the  farmers,  fruit  growers,  stock 
raisers  and  others. 

A  contract  has  been  made  between  the  United 
States  Telephone  Company  and.  the  National  Tele- 
phone Company  of  Wheeling,  W.  Va.,  by  which  an 
interchange  of  business  will  be  made.  The  National 
serves  about  12  good  towns  in  West  Virg-inia.  The 
contract  will  become  effective  on  July  ist.  In  order 
to  connect  the  systems,  the  United  States  will  build 
25  miles  of  line.  The  wires  of  the  Flushing  and 
Belmont  Telephone  companies  have  been  leased  by 
the  United  States  company  and  the  system  will  be 
connected  by  building  lines  to  St.  Clairsville  and 
Cadiz. 

The  testimony  in  the  application  of  the  Queen 
City  Telephone  Company  for  a  franchise  in  Cincin- 
nati has  been  concluded  before  Probate  Judge  Nip- 
pert.  Some  of  the  city  officials  testified  as  to  the 
difficulty  of  placing  another  conduit  in  the  street. 
Bayard  Kilgour,  manager  of  the  Bell  interests  in 
that  city,  was  called  for  the  city  and  his  own  com- 
pany. He  stated  that  the  average  cost  of  a  Bell 
telephone  is  $43.20  a  year.  The  American  Telephone 
Company  holds  30  per  cent,  of  the  stock  of  the 
Cincinnati  company  and  furnishes  and  keeps  in  re- 
pair all  the  telephones,  for  which  it  receives  4'A  per 
cent,  of  the  rental.  iVfr.  Kilgour  said  he  had  never 
heard  anything  of  the  need  of  a  second  telephone 
system  in  Cincinnati.  Experts  said  that,  wdiile  the 
streets  had  many  pipes  and  conduit  systems  of  one 
kind  and  another  in  them,  they  did  not  see  any 
great  difficulty  in  placin.Et  another  system.  Argu- 
ments of  attorneys  will  be  heard,  although  Judge 
Nippert  said  he  did  not  think  he  needed  them.  He 
believes  the  case  will  be  appealed.  It  is  said  that 
the  Interstate.  Fitzsimmons  and  Cincinnati  Tele- 
phone Companies  have  about  completed  their  plans 
for  a  consolidation.  If  this  is  done  and  the  Queen 
City  does  not  see  fit  to  come  in,  a  three-cornered 
fight  will  res;dt.  Independent  telephone  men  arc.  of 
course,  greatly  interested  in  the  fight  that  is  taking 
place,  but  at  the  same  time  they  do  not  see  the 
necessity  for  more  than  one  company  of  that  kind 
in  the  field,  and  feel  that  the  Independents  there  are 
making  a  mistake  in  not  getting  together  on  some 
plan. 

An  experiment  was  made  at  Genoa  a  few  days 
ago  with  barbed-wire  fence  as  a  means  of  transmit- 
ting telephone  messages.  Instruments  were  attached 
a  quarter  of  a  mile  apart,  and  conversation  could 
be  carried  on  very  satisfactorily.  Captain  M.  D. 
James,  Lieutenant  Fred  Wachter  and  Sergeant  Ford 
Wilkinson  of  the  Toledo  Signal  Corps  made  the 
experiment. 

The  Summerfield  Telephone  Company  of  Sunnner- 
field  has  been  incorporated  with  a  capital  stock  of 
$5,000.    J.   H.   Sparling  and  others  arc  interested. 

The  Perry  Telephone  Company.  Perry,  has  been 
incorporated  with  a  capital  stock  of  $ro.ooo  bv  J.  H. 
Brown.  W.  W.  Cook.  F.  G.  Sokeid,  E.  W.  Orcutt 
and  others. 

June  2d  has  been  chosen  for  a  meeting  of  the 
Independent  telephone  men  of  the  state  at  Columbus. 
The  committee  met  at  the  Chittenden  Hotel  in  that 
city  a  few  days  ago  and  decided  upon  the  dafe.      C. 


"The  construction  and  maintenance  of  telephone 
"lines  on  a  rural  highway  is  not  an  additional  servi- 
tude for  wdiich  compensation  must  be  made  to  the 
owner  of  the  land  over  which  the  highway  is  laid." 

K. 


be  visited  and  also  the  Sterling  Electric  Company's 
plant.  The  officials  of  the  Sterling  Electric  Com- 
pany are  especially  active  in  the  interest  of  the  con- 
vention and  are  sending  out  a  facetious  invitation 
to  all  telephone  men  to  attend  the  meeting  and  accept 
rif  the   hospitality  being  provided. 


Telephone  Progress  in  Kansas. 

The  Western  Independent  Telephone  Company, 
which  comprises  nearly  all  the  Independent  com- 
panies in  Kansas,  Oklahoma  and  JVIissouri,  has  given 
a  mortgage  to  the  amount  of  $1,500,000  to  the  Com- 
monwealth Trust  Company  of  St.  Louis.  The  mort- 
gage covers  all  the  toll  lines  in  this  teiTitory  and 
the  money  will  all  be  used  to  repair  the  lines  and 
build  new  ones. 

All  operators  of  the  Missouri  and  Kansas  Tele- 
phone Company  employed  at  Atchison.  Kan.,  struck 
recently  for  an  increase  of  $5  a  month,  which  they 
received.  The  linemen  have  also  gone  out  but  have 
not  received  an  increase. 

Members  of  the  Kansas  City  Commercial  Club 
who  were  touring  over  western  Kansas  and  Okla- 
homa last  week  had  their  train  equipped  with 
Ti  long-distance  telephones,  furnished  by  the  Mis- 
souri and  Kansas  Telephone  Company  and  connected 
to  a  private  switchboard  on  the  train  in  charge  of 
D.  Cook,  W.  M.  Johnson  and  F.  C.  Simpson  of  the 
company.  A  clear  circuit  was  opened  for  their  use 
by  district  managers  at  Hutchinson,  Harper,  An- 
thony. Chickasha,  Enid,  Blackwell,  Arkansas  City 
and  Cofifeyville. 

It  is  announced  that  the  Wichita  Telephone  Com- 
pany, which  has  2.300  subscribers  in  Wichita,  will 
extend  its  lines  to  Hutchinson  and  Wellington,  put- 
ting in.  besides  a  copper  toll  circuit,  rural  lines  from 
town  to  town. 

The  Supreme  Court  of  Kansas  has  reversed  the 
decision  of  Judge  Pollock  in  which  he  held  that  a 
telephone  company  must  secure  the  consent  of  farm- 
ers along  whose  farms  it  constructs  pole  lines.  Chief 
Justice  Johnson  wrote  the  opinion  in  which  be  says ; 


Telephone   News  from   the   Northwest. 

The  Iowa  Telephone  Company  will  put  in  a  conduit 
system  at  Keokuk,  Iowa. 

The  Union  Telephone  Company  wdll  build  three 
rural   lines   out  of  Page,   N.   D. 

The  council  of  Winona,  Minn.,  has  granted  a  fran- 
chise to  the  Bell  Telephone  Company. 

The  Hutchinson  (Minn.)  Telephone  Company  is 
rebuilding  its  line  to  Bear  Lake. 

J.  F.  Mager  and  W.  J.  Camden  will  install  a  local 
exchange  at  Walhalla,  N.  D. 

The  Farmers'  Telephone  Company  will  install  a 
switchboard  with  500  capacity  at  Dallas  Center,  Iowa. 

The  Dakota  Central  Telephone  Company  has  been 
granted  a  franchise  at  Ethan,  S.  D.,  for  a  local  ex- 
cliange. 

G.  G.  Candee  has  sold  his  telephone  exchange  at 
Drayton,  N.  D.,  to  John  Scott,  the  change  taking 
effect  on  June  ist. 

A  modern  telephone  system  will  be  installed  at 
Portage.  Wis.,  with  conduits  for  the  business  section 
of  the  city. 

The  Enterprise  Telephone  Company  is  stringing 
wires  for  a  new  automatic  exchange  for  Motley, 
Minn. 

George  M.  King  has  received  the  contract  for  lay- 
ing about  60,000  feet  of  conduit  in  AVest  Des  Moines 
for  the  Mutual  Telephone  Company  of  Des  Moines, 
Iowa. 

A  consolidation  is  about  effected  of  the  Hillsboro, 
Duance,  Caledonia  and  Shelly  and  the  Traill  County 
telephone  companies,  with  headquarters  at  Hillsboro, 
N.  D. 

Dr.  W.  B.  Scott  has  secured  a  franchise  to  build  a 
telephone  line  connecting  Grinnell,  N.  D.,  with  Hof- 
flund,  Nesson,  Ray,  Polege  and  Stordahl. 

The  county  board  of  Mankato,  Minn.,  has  ordered 
all  the  Northw-estern  telephones  withdrawn  from 
county  buildings  except  one  at  the  jail.  The  Citi- 
zens' Telephone  Company's  instruments  arc  to  be 
installed. 

The  Strombcrg-Carlson  Telephone  Manufacturing 
Company  has  furnished  supplies  for  the  construc- 
tion of  the  Belgrade  and  New  London  (Minn.),  the 
Lake  Andrew  and  the  Irving  and  Eastern  telephone 
lines  as  well  as  the  New  London  local  exchange. 

The  Northwestern  Telephone  Exchange  Company 
has  secured  quarters  in  Lake  City,  Minn.,  for  an 
individual  station.  The  Tri-state  (Tompany  connects 
with  the  local  exchange  and  the  former  declares  that 
if  it  cannot  get  business  from  Lake  City  in  any  other 
way  it  will  build  a  city  system. 

The  following  new  telephone  companies  have  re- 
cently been  incorporated :  Rogers  'felephone  Com- 
pany, West  Union,  Iowa ;  College  Springs  Telephone 
Company,  College  Springs.  Iowa,  by  O.  Slough  and 
others ;  Clark  and  Foster  Telephone  Company,  Rice 
Lake  and  Wells.  Minn.;  August  Miller  is  president. 

R. 


Indiana  Telephone  Items. 

The  Bloomington  Home  Telephone  Company  of 
Bloomington  has  filed  articles  of  incorporation.  The 
capital  stock  is  $150,000.  The  company  will  build  a 
new  exchange  in  Bloomington  and  construct  tele- 
phone lines  throughout  Monroe  and  adjacent  coun- 
ties. J.  D.  Showers,  W.  D.  Bradfute,  E.  L.  Barber 
and  Q.  C.  Montieth  are  the  incorporators.  Another 
new  incorporation  is  the  Farmers'  Mutual  Telephone 
Company  of  Owen  County.  The  capital  stock  is 
$10,000  and  the  directors  are  E.  F.  White,  Philip 
Hauser  and  S.  H.  Alverson  of  Spencer,  Ind. 

The  telephone  war  at  Flora  has  been  brought  to  a 
close  by  the  organization  of  a  new  company.  A 
new  plant  will  be  established  as  soon  as  material 
can  be  secured.  Dr.  W.  E.  Callane  is  president  and 
A.  G.  Crosswhitc  secretary. 

Telephones  have  been  installed  by  the  Louisville 
and  Southern  Indiana  Traction  Company  at  all  its 
stations  and  sidings  between  New  Albany  and  Jef- 
fersonville.  The  system  has  greatly  facilitated  the 
movement  of  the  cars  and  enables  the  train  men 
to  keep  in  touch  at  all  times  with  general  offices  in 
New  Albany. 

The  franchise  granted  by  the  Board  of  Public 
Works  at  Evansville  to  the  Citizens'  Telephone  Com- 
pany has  not  yet  been  ratified  by  the  council.  The 
franchise  provides  that  the  company  shall  pay  the 
city  $105,000  and  furnish  ser\'ice'  to  the  city  offices 
and  fire  department.  There  is  considerable  opposi- 
tion to  ratification  on  the  ground  that  there  is  danger 
of  a  dual  system  or  service  and  that  more  money 
could  be  gotten  for  the  franchise  if  offered  to  the 
highest  bidder. 

Considerable  preparation  is  being  made  for  the 
annual  meeting  of  the  Indiana  Mutual  Telephone 
Association,  which  is  to  be  held  in  Lafayette  on 
June  28th  and  29th.  The  indications  point  to  a 
large  and  profitable  meeting-  The  Lohr  Hotel  will 
be  headquarters,  and  leading  manufacturers  and 
supply  men  have  already  applied  for  display  ac- 
commodations. An  excellent  programme,  consisting 
of  papers  and  discussions,  has  been  prepared  and  a 
series  of  entertainments  arranged.  The  electric  and 
mechanical   departments   of   Purdue  University   will 


The  Telephone    in    Texas   and    Mexico. 

Tlie  Phcenix  Telegraph  and  Telephone  Company 
has  been  organized,  with  principal  office  in  Houston, 
Texas,  for  the  purpose  of  building  and  operating 
telephone  lines  in  a  large  number  of  counties  of  the 
northern  and  eastern  parts  of  the  state.  The  incor- 
porators are  J.  M.  Smith,  Lorenzo  Hills  and  A.  L. 
Hills. 

The  Gertie-Webb  Telephone  Company  has  been 
organized  at  Webb,  Texas,  with  a  capital  stock  of 
$2, coo  for  the  purpose  of  constructing  a  telephone 
line.     J.  PI.  Miller  is  one  of  the  incorporators. 

D.  A.  Walker  of  Columbus,  Ohio,  and  associates 
have  purchased  the  exchanges  of  the  Tyler  Telephone 
Company  and  the  Globe  Telephone  Company  of 
Tyler,  Texas.     The  exchanges  will  be  enlarged. 

A  report  has  been  made  by  the  state  government 
of  Sinaloa,  Mexico,  showing  that  there  are  1,058 
miles  of  telephone  lines  in  operation  in  that  state. 
.\  new  telephone  line  has  been  constructed  between 
tlie  port  of  Topolobampo  and  the  town  of  El  Fuerte, 
along  the  Kansas  City,  Mexico  and  Orient  railroad. 

A  telephone  line  is  being  built  between  Zamora 
and  Chavinda.  Mexico. 

A  new  telephone  line  is  being  constructed  between 
Opichen.  state  of  Yucatan,  Mexico,  and  'the  town  of 
Celentur  in  that  state. 

A  company  is  being  organized  at  Culiacan,  Mex- 
ico, for  the  purpose  of  installing  a  new  telephone 
exchange  and  to  build  and  operate  long-distance  lines 
throughout  the  state.  H. 


Double-winding  Cut-off  Relay. 

It  has  been  proposed  to  supply  a  telephone  line 
witli  a  low-wound  cut-off  relay  and  a  high-wound 
line  relay  in  the  line  circuit,  so  that  when  the  sub- 
scriber calls  the  central  station  sufficient  current 
will  not  flow  to  operate  the  low^-wound  cut-off  relay, 
but  is  ample  to  operate  the  high-resistance  line  relay, 
and  when  the  operator  plugs  in  in  response  to  the  call 
additional  current  is  sent  through  the  low-wound 
relay  to  operate  it  to  cut  out  the  line  relay.  In  such 
an  arrangement,  however,  a  low-wound  relay  is 
connected  between  one  side  of  the  talking  circuit 
and  ground  or  -the  office  return,  which  might  be  said 
to  be  an  objection,  or  the  marginal  difference  of 
resistance  between  the  line  relay  and  the  cut-off 
relay  is  so  small  as  to  tend  to  cause  trouble. 

In  a  new  system  recently  patented  by  W.  W.  Dean 
of  Elyria.  Ohio,  the  low-resistance  relay  is  dis- 
pensed with,  and  instead,  a  cut-off  relay  is  inserted 
having  two  windings,  one  of  the  windings  having, 
preferably,  a  low-resistance  winding  and  the  other, 
preferably,  a  high-resistance  winding,  the  former  be- 
ing normally  in  the  line  circuit,  while  the  other  is 
normally  cut  out  or  short-circuited  and  only  thrown 
into  the  circuit  when  a  connection  is  established 
with  the  line,  as  by  the  operator  in  connecting  for 
conversational  purposes.  In  this  way  instead  of  the 
low  resistance  in  the  grounded  branch,  the  full  re- 
sistance of  both  coils  of  the  relay  or  the  high-wound 
coil  is  inserted. 

Lender  these  conditions  the  ground  or  common- 
return  branch  from  one  side  of  each  subscriber's 
line  exists;  but  each  includes  both  windings  or  the 
high-resistance  winding  of  the  cut-off  relay,  and  is 
therefore  impervious  to  speech  waves  and  does  not 
hinder  or  affect  the  conversation  over  the  metallic 
line.  When  the  subscribers  return  their  receivers 
to  the  telephone  hooks,  the  relays  in  the  cord  circuit 
are  de-energized  and  close  the  circuit  of  the  lamps 
to  indicate  to  the  operator  that  the  conversation 
is  terminated  and  the  connection  may  be  pulled 
down  and  all   parts  restored  to  normal   condition. 


GENERAL  TELEPHONE  NEWS. 

The  Mark  West  and  Santa  Rosa  Telephone  Com- 
pany has  been  organized  at  Santa  Rosa,  Cal.  Serv- 
ice will  be  given  between  San  Francisco,  Mount  Oli- 
vet and  Mark  West.  A  franchise  has  been  peti- 
tioned for  and  will  be  granted  at  the  May  meeting 
of  the  supervisors.  At  Santa  Rosa  connection  will 
be  made  with  the  long-distance  lines  of  the  Sunset 
Telephone  Company.  The  officers  are:  President, 
Rapheal  Peterson ;  secretary,  John  M.  Laughlin ; 
treasurer,  Harry  Hall. 

The  suit  of  the  Western  Electric  Company  against 
the  North  Electric  Company  of  Cleveland,  relating 
to  alleged  infringement  of  the  Warner  drop  (tele- 
phone) patents  has  been  decided  in  favor  of  the 
North  Electric  Company  by  Judges  Lurton,  Sev- 
erance and  Richards  in  the  Sixth  United  States" 
Circuit  Court  of  Appeals  at  Cincinnati.  The  case 
was  an  appeal  by  the  Western  Electric  Company 
from  the  decision  of  the  lower  court  on  April  5fh 
in  favor  of  the  North  Electric  Company.  The  pres- 
ent decision  is  final. 
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Independent  Telephone    Men  on  an  In- 
spection Trip. 

In  planning  a  trip  to  Chicago  for  the  purpose  of 
purchasing  some  new  equipment  for  the  Pittsburg 
and  Allegheny  Telephone  Company,  President  J.  G. 
Splane  and  Vice-president  and  General  Manager  S.  H. 
Brown  of  the  Pittsburg  company  arranged  to  engage 
a  special  car  and  invite  a  number  of  prominent  tele- 
phone men  of  Pennsylvania  and  West  Virginia  to  ac- 
company them  and  make  the  trip  the  occasion  for 
a  general  inspection  of  Independent  telephone  systems 
in  the  iliddle  West.  The  party  was  completed  and 
last  week  a  delegation  of  14  gentlemen  left  Pitts- 
burg. They  visited  Cleveland,  Toledo  and  Grand 
Rapids  and  arrived  in  Chicago  on  May  nth.  From 
Chicago  they  went  to  Kansas  City  and  St.  Louis, 
and  returning  went  to  Indianapolis,  Louisville,  Day- 
ton and  Columbus. 

While  the  trip  was  primarily  for  the  purpose  of 
purchasing  new  material,  still  it  is  not  denied  that 
the  possibilities  and  plans  for  the  Independent  tele- 
phone systems  of  the  future  were  studied  and  freely 
discussed.  With  Chicago  as  a  center  it  is  possible 
that  before  long  all  the  Independent  systems  between 
Kansas  City  and  Philadelphia  will  be  connected. 
This  may  be  followed  later  by  connections  with  the 
New  England  states  and  the  Far  West. 

The  party  was  composed  of  J.  G.  Splane,  S.  H. 
Brown  J  B.  Hoge,  H.  B.  Beatty,  Senator  William 
Flinn.  Senator  John  A.  Weller,  Robert  C.  Hall,  D.  P. 
Reighard,  Roger  Williams,  H.  M.  Hall,  T.  G.  Davis, 
G.  T.  Braden,  H.  M.  Nichols,  ■  John  V.  Ritts  and 
T.  P.  MifBin. 

In  Cle\eland  they  were  the  guests  of  President 
F.  S.  Dickson  of  the  United  States  Telephone  Com- 
pany and  J.  B.  Hoge  of  the  Federal.  President 
Dickson  said  the  object  of  the  trip  is  to  arrive  at 
some  plan  for  bettering  the  service  and  uniting  the 
interests  of  the  long-distance  companies  under  a 
traffic  arrangement  that  will  be  of  advantage  to  the 
companies  as  well  as  give  a  better  service  all  over 
the  territory  covered  by  the  lines  of  the  several  com- 
panies. 

At  Toledo  the  exchange  of  the  Home  Telephone 
Company  was  inspected.  The  visitors  were  taken  in 
charge  by  Clarence  Brown.  Ed  L.  Barber,  J.  E. 
Brailey,  William  Hardee,  J.  S.  Brailey,  M.  I.  Wil- 
cox, R.  K  Hamblin  and  General  Manager  C.  E. 
Stinson,  who  took  the  party  through  the  local  plant 
and  entertained  them  at  the  Toledo  Club.  Inciden- 
tally it  should  be  stated  that  Mr.  Stinson  has  re- 
cently been  placed  at  the  helm  of  the  Toledo  plant 
as  general  manager.  His  excellent  record  at 
Rochester,  N.  Y.,  as  engineer  and  executive  and  his 
good  work  in  the  matter  of  the  promotion  of  the 
reorganization  of  the  Strombere-Carlson  interests  are 
now  matters  of  history  to  Independent  telephone 
people. 

During  the  inspection  at  Toledo  Ed  L.  Barber  was 
interviewed  and  said ;  "There  is  an  idea  prevalent 
in  the  East  that  the  Independent  telephone  move- 
ment In  the  Middle  West  does  not  amount  to 
much,  and  that  the  Bell  people  have  everything 
their  own  way  out  here,  the  same  as  in  the  East. 
In  the  East,  you  know,  the  Bell  people  had  ruled 
so  long  and  had  become  so  thoroughly  entrenched 
in  their  position  that  capitalists  were  afraid  to  oppose 
them,  and  hence  it  was  no  easy  matter  to  work 
up  the  Independent  sentiment.  The  idea  of  this 
trip  is  to  give  them  an  object  lesson  in  the  progress 
of  the  Independents  and  to  form  a  closer  alliance 
with  the  Pittsburg  and  Allegheny  lines.  Of  course 
we  do  not  expect  any  immediate  results  from  the 
trip  other  than  a  more  fraternal  feeling  and  a  greater 
spirit  of  co-operation  among  the  Independents.  We 
can  now  compete  with  the  Bell  in  every  respect 
except  in  the  long-distance  service,  and  when  our 
plans  are  completed  we  will  have  a  service  equal 
to  theirs.  The  project  is  a  big  one,  and  it  may 
some  day  eventuate  into  an  absorption,  but  at  the 
present  time  the  idea  is  only  to  help  one  another  in 
our  long-distance  service.  We  have  an  association 
now  of  six  large  cities,  and  when  this  new  project 
is  completed  our  lines  will  extend  from  Philadelphia 
to  Kansas  City." 

The  visitors  were  much  pleased  at  the  excellence 
of  the  Toledo  plant  with  its  8,000  subscribers.  The 
party  then  left  for  Grand  Rapids,  Mich.,  where  the 
fine  new  automatic  exchange  of  the  Citizens  Tele- 
phone Company  was  inspected. 

Arriving  in  Chicago  the  visitors  were  taken  in 
charge  by  H.  D.  Critchfield  of  the  Automatic  Elec- 
tric Company  and  President  Wheeler  of  the  Illinois 
Tunnel  Company.  The  tunnels  and  automatic  tele- 
phone exchange  of  the  Illinois  Tunnel  Company  were 
inspected  with  great  interest  and  were  the  subject  of 
much  favorable  comment.  The  factory  of  the  Au- 
tomatic Electric  Company  was  also  inspected.  Asked 
about  the  object  of  the  visit.  President  Splane  of 
the  Pittsburg  and  Allegheny  Company  is  quoted  as 
follows :  "We  shall  do  for  the  Independent  tele- 
phone companies  what  other  corporations  have  done 
in  consolidating  and  unifying  different  railroad  com- 
panies. We  have  not  decided  what  we  shall  call 
the  corporation  or  the  amount  of  Its  capital  stock, 
but  it  is  an  assured  fact."  Another  gentleman  in  the 
party  is  quoted  as  saying  that  the  Standard  Oil  Com- 
pany is  back  of  the  Pennsylvania  and  Allegheny, 
and   it   will  back  the  new  company. 

From  Chicago  the  trip  was  continued  to  Kansas 
City  and  St.  Louis.  Indianapolis  was  reached  on  the 
return  trip  and  the  visitors  were  entertained  by  H.  B. 
Sale,  who  accompanied  the  party  to  Louisville,  Day- 
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ton  and  Columbus.  President  J.  A.  Armstrong  and 
Mr.  J.  D.  Powers  of  the  Home  Telephone  Company 
of  Louisville  entertained  the  party  while  In  Louis- 
ville. 
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The  Pioneer  Edison  Lamp. 


Boat   Telephone    Used    in    Laying   Sub- 
marine Mines. 

Communication  between  the  mining  casemate  and 
the  detail  at  work  on  the  water,  planting  submarine 
mines  or  testing  a  system  of  mines  already  down, 
may  be  established  by  the  use  of  an  ingenious  boat- 
telephone  set  which  Is  described  In  the  Journal  of 
the  United  States  Artillery. 

The  set  was  designed  by  Captain  C.  F.  Parker, 
artillery  corps,  chief  of  the  electrician  sergeant's 
division  at  the  School  of  Submarine  Defense.  Upon 
recommendation  of  the  torpedo  board  the  set  has 
been  adopted  by  the  chief  of  artillery  and  will  soon 
be  ready  for  Issue  to  posts  supplied  with  a  submarine- 
mine  equipment,  replacing  the  present  type  of  boat 
telephone  which  has  been  in  service  some  time  and 
whMi  Is  heavy,  complicated  and  unsatisfactory. 

This  set  has  been  designed  with  a  view  to  sim- 
plicity, lightness  and  to  withstand  hard  usage,  and 
is  practically  waterproof.  Two  telephones  (inter- 
changeable), one  interrupter  (buzzer),  and  an  earth 
plate  constitute  a  set.  When  set  up  the  system  will 
consist  of  one  telephone,  Interrupter  and  battery  on 
the  shore  and  one  telephone  in  the  boat  connected 
in  series  through  the  core  of  a  submarine  cable,  the 
circuit  being  completed  through  earth.  Either  stor- 
age battery  or  primary  cells,  wet  or  dry,  can  be  used. 

When  not  in  use  the  current  is  through  both  re- 
ceivers,   the    transmitters    being    shunted    out.      To 
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call,  the  operator  presses  the  call  (black)  button; 
this  shunts  out  the  caller's  receiver  and  the  lessened 
resistance  causes  the  interrupter  to  vibrate,  giving 
a  loud  buzzing  in  the  other  receiver.  To  cut  in  the 
transmitter,  the  transmitter  (white)  button  is  pressed 
and  the  current  Is  through  It,  both  receivers  and  the 
interrupter. 

The  transmitter  will  be  of  the  granular  type,  of 
solid-back  construction. 

The  receiver  is  of  the  watch-case  pattern,  the  re- 
ceiver and  transmitter  being  connected  by  a  rigid  han- 
dle of  such  shape  that  when  the  receiver  is  held  to  the 
ear  the  transmitter  is  convenient  to  the  mouth.  The 
call  and  transmitter  buttons  are  located  In  this  handle, 
the  transmitter  button  being  so  located  that  it  is 
pressed  Inward  and  the  transmitter  circuit  cut  in  by 
the  ordinary  grasp  of  the  hand  In  holding  the  instru- 
ment to  the  ear.  A  flexible  silk  cord  about  six  feet 
long  is  permanently  attached  to  the  back  of  the 
transmitter  for  connecting  the  Instrument  to  the  line. 

Each  telephone  Is  provided  with  a  case .  of  heavy 
oak-tanned  leather,  hand-sewed  throughout,  with 
leather  hinged  cover,  the  inside  being  stuffed  to  fit 
the  shape  of  the  telephone,  with  strap  for  slinging 
attached. 

It  win  be  noted  that  this  telephone  Is  on  a  closed 
circuit,  but  it  should  be  emphasized  that  the  Instru- 
ment is  not  designed  nor  would  it  ever  be  required 
for  long-continued  use,  being  set 'up  only  when  the 
boats  are  on  the  water,  laying  and  connecting  cables 
or  testing  cables  already  down,  for  a  few  hours  at 
the  very  most,  at  any  one  time.  With  a  charged 
storage  battery  or  fresh  dry  cells  the  circuit  would 
not  be  weakened  during  the  short  time  a  set  would 
be  In  use.  The  advantage  of  the  closed  circuit  is 
that  it  obviates  the  use  In  a  small  and  unsteady  boat 
of  a  magneto  box  and  bell  whose  action  may  be 
seriously  impaired  by  a  dash  of  water,  or  by  being 
dropped  In  the  boat. 


Ozone  for  Infant  Incubator. 

Infant  Incubators  have  become  recognized  as  a 
valuable  agent  in  the  rearing  of  feeble  infants.  One 
of  the  prime  factors  requisite  Is,  of  course,  air 
of  absolute  purity.  Ozone,  as  is  well  known,  is  a 
powerful  germicide  and  this  fact  has  been  made  use 
of  by  George  H^  How  of  Chicago  in  an  infant  in- 
cubator which  he  has  recently  patented.  He  uses 
a  static  electric  machine,  the  spark  gap  of  which 
Is  located  inside  the  incubator.  The  discharges  be- 
tween the  terminals  produce  ozone  in  the  Interior 
which  Is  said  to  be  productive  of  many  beneficial 
effects.  "This  allotropic  form  of  oxygen,  while 
stimulating  physical  growth  and  development  in  the 
infants,  exercises  a  soothing  effect  and  tends  to 
induce  healthful  sleep.  In  addition,  it  is  an  active 
oxidizing  and  germicidal  agent  and  serves  to  ster- 
ilize the  atmosphere,  rendering  innocuous  such  par- 
ticles of  organic  matter  or  other  deleterious  sub- 
stances as  may  find  their  way  into  the  Incubation 
chamber  with  the  atmospheric  air."  At  least  that's 
what  the  inventor  says. 


In  view  of  the  recently  celebrated  twenty-fifth  an- 
niversary of  the  .bIrth  of  the  commercial  electric 
incandescent  lamp,  it  may  be  interesting  to  recall 
that  It  was  m  the  early  spring  of  1877  that  the  de- 
fects of  electric  lighting  first  enlisted  Edison's  abili- 
ties. In  the  succeeding  10  months  much  was  accom- 
plished, and  the  Incandescent  light  assumed  a  prac- 
tical aspect  which  commended  itself  to  the  attention 
of  business  men.  The  outcome  of  this  movement 
was  the  Incorporation  in  October,  1878,  of  the  Edison 
Electric  Light  Company,  with  a  capital  of  $300,000. 

On  October  16,  1879,  Edison  decided  that  he  had 
reached  conditions  where  he  thought  a  carbon  fila- 
ment might  be  made  into  a  lamp.  A  cotton  thread 
was  the  first  substance  utilized,  and  a  groove  In  the 
shape  of  a  hairpin  was  cut  In  a  nickel  plate,'  the 
groove  being  just  wide  enough  to  hold  the  thread. 
This  was  placed  in  a  sinall  nickel  mold  and  filled 
with  charcoal. 

Five  hours  were  spent  in  carbonizing  and  cooking 
the  mold,  after  which,  upon  taking  the  filament 
out  of  the  groove.  It  was  found  to  be  of  such  ex- 
treme fragility  that  it  promptly  fell  to  pieces,  even 
in  such  practiced  hands  as  those  of  Edison's  able 
co-operator,  Mr.  Charles  Bachelor.  Repeated  ex-. 
periments  were  attended  by  the  same  disastrous  re- 
sults until  a  late  hour  in  the  night  of  the  i8th,  when 
a  filament  was  rescued  intact  from  Its  miniature 
crematory,  only  to  be  again  fractured  In  the  act  of 
securing  It  to  the  conducting  wire. 

There  had  been  no  sleep  for  the  workers  since  the 
commencement  of  the  experiment,  on  October  i6th, 
yet  so  potent  was  the  spell  of  inspirational  genius 
that  Mr.  Bachelor  at  once  yielded  to  Mr.  Edison's 
frantic  suggestion  that  they  should  make  a  lamp 
before  they  slept  or  die  in  the  attempt.  On  the 
19th  several  filaments  were  obtained,  all  of  which 
broke  In  clamping;  but  finally,  on  the  morning  of 
the  20th,  after  many  alterations  In  the  clamping  de- 
vices, a  perfect  specimen  was  secured. 

In  carrying  this  fragile  substance,  the  focus  of 
so  many  hopes,  from  the  laboratory  to  the  glass- 
blower  building,  a  malicious  zephyr  whirled  it  from 
Its  fastening  and  reduced  It  to  impalpable  powder. 
Utterly  unmanned  by  this  misfortune  and  unhinged 
by  insomnia  and  fasting,  Mr.  Bachelor  rushed  Into 
the  presence  of  his  partner  and  delivered  himself 
of  the  following  despairing  sentiment : 
.  "Edison,  It's  g'one,  broken  by  the  wind.  I'm  sick;. 
I'm  disgusted." 

But  on  the  morning  of  the  21st  events  assumed 
a  more  fortunate  guise.  A  lamp  was  finally  com- 
pleted, lighted  and  eagerly  watched  by  the  30  or 
more  experimenters  attracted  by  the  unusual  inter- 
est of  the  proceedings.  Partially  relieved  by  the 
success  of  the  trial,  Edison,  Bachelor  and  some 
others  took  a  few  hours  sleep,  at  the  end  of  which 
time  they  were  greatly  elated  to  find  that  the  lamp 
was  still  burning  without  any  apparent  waste  of  car- 
bon. This  delicate  thread  of  light  was  an.xiously 
watched  for  several  days,  after  which  Mr.  Edison 
decided  to  raise  the  candlepower  very  high  in  order 
to  see  how  long  the  carbon  would  resist  the  strain. 
A  greater  power  was  attained  than  the  Inventor's 
most  audacious  dreams  had  ventured  to  picture,  and 
sustained  through  an  anxious  period  of  two  days ; 
then  the  soft  glow  faded  and  the  tiny  filament  melted 
"Like  the  baseless  fabric  of  a  vision."  This  was  the 
pioneer  flame  of  the  Edison  incandescent  light. — 
Cassler's  Magazine. 


Canadians   Investigating   Electric 
Smelting. 

The  smelting  of  ore  by  electricity  is  a  promising 
application  of  the  cheap  electric  power  which  is  so 
abundant  In  Canada ;  and  it  was  the  possibilities  in 
this  field  which  prompted  the  Dominion  government 
to  send  a  commission  to  Europe  to  investigate  elec- 
trothermlc  processes  In  development  there.  Headed 
by  Dr.  Haanel  of  the  Geological  Survey  and  C.  E. 
Brown,  E.  E.,  the  commission  visited  Sweden,  where 
the  electric  smelting  of  Iron  is  carried  out  upon  a 
commercial  basis,  and  also  Germany  and  France.  At 
Livet  In  the  Pyrenees  a  sample  lot  of  90  tons  of 
Spanish  ore  was  put  through  for  the  benefit  of  the 
Canadian  commissioners,  who  brought  away  samples 
of  the  pig  Iron,  which  was  smelted,  it  is  said,  at  a 
cost  of  $8  a  ton.  It  was  demonstrated  here  that 
both  pig  Iron  and  steel  could  be  made  by  the  elec- 
trical process  alone.  Dr.  Stansfield  of  Montreal,  in 
a  recent  lecture  before  the  Canadian  Society  of  Civil 
Engineers,  expressed  his  doubts  as  to  the  commercial 
ad\-antages  of  the  processes  he  had  examined,  except 
In  cases  where  waterpower  was  verj'  cheap,  and 
where  both  the  raw  material  and  the  market  for  the 
finished  product  were  close  at  hand.  Dr.  Haanel, 
liowever,  appears  to  be  much  more  hopeful  of  the 
processes  he  investigated,  and  a  favorable  report  from 
Mr.  Brown  will  likely  result  in  a  demonstration  of 
electrothermic  processes  in  Canada  in  a  practical  way. 


The  Rio  de  Janeiro  Light  and  Power  Ccnipany 
was  recently  organized  under  the  laws  of  New'  Jer- 
sey, and  has  as  its  purpose  the  reorganization  of 
the  gas  company  and  the  consolidation  and  improve- 
ment of  the  various  street-car  corr-panies  or  Sio 
de  Janeiro,  Brazil.  James  Mitchell,  an  American 
electrical  engineer  located  at  Sao  Paulo,  Brazil,  is 
at  the  head  of  the  company. 
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Increased  Central-station  Output.^ 

By  a.   W.  Zahm. 

The  topic  that  has  been  assigned  to  me  is  one 
that  is  ol  the  utmost  importance  to  every  central- 
station  manager.  Ihis  is  especially  true  when  the 
increased  output  also  broadens  the  peak.  In  other 
words,  it  is  ot  importance  that  you  get  a  diversified 
class  of  business  which  is  in  use  for  a  considerable 
period  each  day.  Central-station  load  curves  usually 
show  a  very  pronounced  peak  during  a  very  few 
hours  each  night.  This,  ot  course,  necessitates  ca- 
pacity sufficient  to  take  care  of  this  peak  for  a  very 
short  period,  and  a  large  portion  ot  the  machinery 
is  idle  for  nine-tenths  of  the  time.  If  a  class  of 
business  can  be  secured  that  will  be  used  during 
this  period  of  idleness,  it  is,  of  course,  the  most 
profitable  class  of  business;  hence  a  very  low  rate 
can  be  made  for  this  current,  regardless  of  the  pur- 
pose for  which  it  is  to  be  used.  It  is  customary  for 
all  central-station  companies  to  make  an  especially 
low  rate  for  power,  but  the  fact  is  often  overlooked 
that  there  are  certain  classes  of  lighting  and  certain 
other  uses  for  electric  current  which  are  likewise 
entitled  to  an  especially  low  rate;  hence  it  is  often 
quite  a  problem  to  ascertain  the  correct  rate  for 
certain  classes  of  lighting  without  unfair  discrimina- 
tion against  other  consumers. 

The  field  for  increasing  the  output  is  practically 
divided  into  four  different  classes — general  illumina- 
tion, power,  decorative  or  advertising  lighting  and 
heating.  An  equitable  rate  affecting  all  classes  of 
consumers  using  current  for  lighting  is  the  maxi- 
mum-demand rate,  and  this,  when  properly  applied, 
will  take  care  of  one  of  the  greatest  difficulties  in 
handling  large  consumers.  A  merchant  using  a  very 
large  amount  of  light  for  but  a  short  period  eadi 
night  is,  of  course,  not  as  profitable  to  the  central 
station  as  a  consumer  using  a  small  amount  of  light 
for  a  considerable  period  each  night.  I  would  there- 
fore suggest  as  a  base  rate  for  commercial  lighting 
a  rate  of  20  cents  a  kilowatt  for  the  first  hour's 
maximum  demand,  based  upon  30  daj'S  each  month. 
For  the  second  hour's  use,  or  the  first  turning  point, 
I  would  suggest  a  rate  of  10  cents,  and  for  the  third 
hour  and  over,  I  would  suggest  a  rate  of  five  cents. 
The  sum  total  of  the  above  rates  to  be  subject  to 
a  discount  of  10  per  cent,  for  payment  on  or  before 
the  loth  of  the  month.  For  churches,  opera  houses, 
etc.,  1  would  suggest  a  rate  of  10  cents.  This  is  in 
view  of  the  fact  that  they  use  a  large  quantity  of 
light  for  but  a  short  period,  and  this  at  a  time  when 
you  can  best  afford  to  supply  it,  as  the  demand  is 
not  made  until  after  8  p.  m.,  when  the  peak  has 
already  dropped  off.  For  residence  lighting  the 
above  rate  could  not  prevail,  because  the  lights  in  a 
residence  are  seldom  if  ever  all  turned  on  at  the 
same  time;  hence  the  householder  would  derive  no 
benefit  from  the  above  rate.  For  this  class  of  light- 
ing I  would  suggest  an  arbitrary  turning  point,  charg- 
ing $2  for  the  first  five  lights  installed  and  10  cents 
for  each  additional  outlet.  Thus  a  residence  having 
15  lights  installed  would  have  a  turning  point  of 
$3,  and  it  has  been  fouiid  in  practice  that  this  is  a 
fair  and  satisfactory  rate  for  this  purpose.  By  a 
little  figuring  you  can  readily  see  that  the  commerci:il 
rate  would  likewise  be  very  just  to  all  classes  of 
consumers,  for  a  ijierchant  burning  his  lights  an 
average  of  two  hours  a  day  would  have  an  average 
rate  of  13^  cents  net.  By  burning  them  an  average 
of  three  hours  a  day,  his  net  rate  would  be  approxi- 
mately 10  cents ;  four  hours,  nine  cents ;  five  hours, 
eight  cents;   six  hours,  jVz   cents,  etc. 

Electric  power  consumers  have  been  most  eagerly 
sought  after  by  central-station  companies,  and  the 
field  for  this  work  has  been  constantly  increasing. 
We  find  that  a  great  many  central-station  companies 
are  furnishing  electric  power  for  city  pumping,  and 
are  doing  so  at  a  lower  rate  than  the  former  cost 
to  the  city  where  the  same  power  was  used.  Electric 
motors  are  also  being  extensively  used  for  operating 
refrigerating  plants.  This  is  a  splendid  field,  in  viev.' 
of  the  fact  that  a  like  amount  of  power  is  used  for 
a  period  of  from  iS  to  24  hours  each  day  throughout 
the  summer  months,  whereas  the  load  drops  off  dur- 
ing the  winter  months  at  times  when  the  central- 
station  company's  output  is  working  to  its  utmost 
capacity  on  the  lighting  load. 

There  are  a  great  many  new  devices  that  are  daily 
being  placed  upon  the  market  requiring  a  small 
amount  of  power  to  operate  them.  None  of  these 
should  be  overlooked,  as  they  are  apt  to  run  up  into 
the  consumption  of  large  volumes  of  current  in  the 
aggregate  if  they  are  properly  pushed.  I  would  sug- 
gest that  the  merits  of  all  power-consuming  devices 
be  carefully  looked  into  and  that  circulars  descriptive 
of  these  devices  be  mailed  to  each  person  interested. 
It  is  often  possible  in  this  way  to  create  a  consid- 
erable demand  for  them. 

One  central-station  company  recently  instructed  its 
solicitors  to  push  the  sale  of  blacksmith's  blowers, 
requiring  one-eighth  horsepower  each.  These  were 
installed  on  a  flat  rate  of  $2  a  month.  In  30  days 
time  the  company  installed  over  75  of  these  blowers 
in  one  town,  making  the  increased  gross  revenue 
over  $150  a  month. 

_  Some  electric  motor  companies  are  making  a  spe- 
cialty of  applying  their  motors  to  certain  classes  ot 
machinery,  one  motor  house  having  specialized  orint- 
ing  machinery,  another  laundry  machinery,  still  an- 
other metal-working  machinery,  and  so  on.     By  get- 
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ting  correct  data  from  these  manufacturers  as  to 
the  cost  of  operation,  you  can  oftentimes  interest 
persons  that  had  never  before  given  the  matter  ot 
electric  power  a  thought.  Flour  mills,  planing  mills, 
machine  shops  and  foundries  are  now  being  ex- 
tensively operated  by  electric  power,  and  although 
it  is'  oftentimes  necessary  to  give  these  large  con- 
sumers especially  low  rates  you  can  do  so  at  a  profit 
in  view  of  the  fact  that  the  power  required  by  them 
is  practically  uniform  throughout  the  day  and  is  be- 
ing used  at  a  time  when  there  is  a  minimum  demand 
for  olher*  purposes. 

There  are  a  great  many  objectionable  classes  of 
power  consumers,  chief  among  which  is  the  electric 
elevator,  which,  on  account  of  its  constant  fluctuating 
load,  is  apt  to  cause  flickering  and  dissatisfaction 
from  your  light  customers.  The  revenue  derived 
from  this  class  of  power  is  likewise  very  small  as 
compared  to  the  amount  of  power  required  to  op- 
crate  them. 

I  would  suggest  a  rate  for  power  purposes  as  fol- 
lows: Ten  cents  a  kilowatt-hour  for  the  first  hour's 
maximum  demand;  five  cents  for  the  second  hour's 
maximum  demand,  or  the  first  turning  point,  and 
three  cents  a  kilowatt  for  all  current  used  in  excess 
of  this  amount,  the  sum  total  of  tlie  above  rates  to 
be  subject  to  a  discount  of  lo  per  cent,  for  payment 
on  or  before  the  loth  of  the  month. 

The  field  for  decorative  and  sign  lighting  is  com- 
paratively new,  but  one  that  is  especially  profitable, 
and  every  effort  should  be  made  to  increase  your 
current  consumption  for  this  purpose.  A  special 
eflfort  should  be  made  to  induce  merchants  that  close 
their  stores  at  six  o'clock  to  keep  their  windows 
properly  lighted  until  ii  or  12  p.  m.  This  should 
properly  be  classed  as  advertising,  and  merchants 
that  have  tried  it  will  agree  with  you  that  it  is  one 
of  the  best  means  of  advertising.  As  an  incentive 
for  merchants  to  keep  their  window  lights  burning,  I 
would  suggest  two  methods :  That  no  account  be 
taken  of  window  lights  in  figuring  the  maximum 
demand  (thus  insuring  the  minimum  rate  at  all 
times)  or  that  the  lights  be  installed  on  a  flat  rate 
controlled  by  a  time  switch.  As  the  cost  of  a  time 
switch  is  considerable,  I  would  suggest  that  they 
be  rented  to  the  merchant  at  from  25  to  50  cents 
a  month.  Where  borders  of  four-candlepower  lamps 
are  installed  in  show  windows,  I  would  suggest  a 
rate  of  25  cents  per  light  per  month  and  for  16- 
candlepower,  a  rate  of  75  cents  per  light  per  month, 
the  lights  to  burn  from  dark  until  midnight. 

Of  course,  I  would  not  advocate  these  rates  for 
any  other  purpose  than  for  window  lighting,  deco- 
rative lighting  or  for  electric  signs.  The  great  dis- 
advantage of  electric  signs  has  been  that  they  have 
used  a  very  large  amount  of  current,  which  made 
them  prohibitive  in  the  small  cities.  Recently,  how- 
ever, a  number  of  new  electric  signs  have  been  placed 
upon  the  market  which  are  very  effective  for  ad- 
vertising purposes  and  can  at  the  same  time  be  op- 
erated at  a  very  small  cost  per  month.  An  electric 
sign  recently  placed  upon  the  market  by  a  St.  Paul 
concern  requires  but  14  lo-candlepowcr  lamps  for 
an  eight-foot  sign,  10  lo-candlcpower  lamps  for  a 
six-foot  sign  and  eight  lo-candlejwwer  lamps  for  <i 
five-foot  sign.  All  of  the  signs  are  double-faced 
and  can  be  read  for  a  considerable  distance.  It  has 
now  become  quite  a  general  practice  for  central-sta- 
tion companies  to  buy  electric  signs  and  install  them 
for  merchants  on  a  yearly  contract,  the  merchants 
to  pay  for  the  same  in  monthly  instalhnents,  which 
brings  electric  advertising  practicallly  within  the 
means  of  everj'  merchant.  The  St.  Paul  Gas  Light 
Company  is  installing  five-foot  electric  signs  equipped 
with  eight  lO-candlepower  lamps  at  the  rate  of  %\Q 
a  month  for  the  first  year,  $4  of  which  is  applied  to 
the  lighting  account  and  $6  to  titc  sign  account.  This 
company  has  installed  over  100  of  these  signs  within 
the  last  six  months.  The  majority  of  these  signs 
are  controlled  by  time  switches  furnished  by  the 
central-station  company  at  a  rental  of  25  cents  a 
month.  In  the  larger  cities,  foreign  corporations 
oftentimes  contract  for  electric  advertising  to  per- 
manently burn  the  brand  of  their  goods  in  the  public 
mind.  Heinz's  food  products  are  a  notable  example 
of  this,  the  proprietors  having  over  100  electric  signs 
installed  in  various  cities  throughout  the  United 
States. 

Electric  heating  has  now  become  an  important  fac- 
tor in  the  central-station  output,  and  although  this 
is  largely  confined  to  small  individunl  lieating  de- 
vices, it  will,  if  properly  pushed  and  advertised,  be 
a  source  of  largely  increased  revenue  to  the  central 
station.  Manufacturers  of  clothing  or  hats  find  elec- 
tric-heated pressing  irons  indispensable.  A  great 
many  hotels  have  installed  electric  curling-iron  heat- 
ers in  every  room  in  the  house.  Hospitals  are  using 
electric  heating  pads  in  place  of  hot-water  bottles. 
A  great  number  of  hospitals  in  this  state  have  also 
equipped  their  laundries  with  electric  flatirons.  The 
use  of  electricity  as  the  sole  cooking  agent  in  a  pri- 
vate house  is  as  yet  so  infrequent  as  to  be  novel. 
This  is  largely  due  to  the  fact  that  the  first  cost  of 
installation  is  prohibitive  and  the  cost  of  operatioii 
is  likewise  considerably  more  than  gas,  now  generally 
used  for  cooking  purposes ;  however,  disk  heaters  are 
almost  indispensable  in  the  nursery,  as  well  as  in  all 
doctors'  and  dentists'  offices.  Griddle-cake  bakers 
and  toasters  are  used  in  a  number  of  restaurants, 
;ind  chafing  dishes  healed  by  electricity  are  far  supe- 
rior to  the  ones  using  an  alcohol  lamp.  Ironing  in 
the  home  by  means  of  an  electrically  heated  flat- 
iron  is  becoming  quite  general.  Only  one  iron  is 
required,  and  the  ironing  can  be  done  in  less  than 


one-half  of  the  time  than  by  any  other  method,  as 
the  iron  remains  hot  at  all  times.  Electric  heating 
companies  are  constantly  placing  new  devices  upon 
the  market.  A  number  of  gas  companies  have  in- 
stalled electric  heaters  around  tlie  suction  pipe  in 
their  oil  tanks  to  enable  them  to  pump  oil  in  ex- 
tremely cold  weather.  Steam  is  impracticable  for 
this  purpose,  as  the  condensation  remaining  in  these 
pipes  after  the  steam  is  shut  off  would  oftentimes 
freeze.  This  requires  a  heater  of  about  15  kilowatts 
capacity,  and,  although  used  but  for  a  very  short 
period  each  daj',  is  used  at  a  time  when  there  is  little 
demand  for  lighting  purposes. 

During  the  last  winter  nearly  every  city  in  the 
country  was  troubled  with  frozen  water  mains  and 
services  These  are  leadily  thawed  with  an  electric 
current,  and,  at  the  usual  charge  of  from  $7  to  $10 
an  hour,  make  a  largely  increased  revenue,  even 
though  it  be  for  only  a  short  period  each  year.  Sev- 
eral central-station  companies  report  that  their  gross 
revenue  was  in  excess  of  $500  for  thawing  frozen 
water-service  pipes  during  the  last  season. 

In  conclusion,  I  would  say  that  it  is  necessary  for 
every  central-station  manager  to  keep  everlastingly 
at  it.  Judicious  advertising  will  surely  bring  results. 
If  your  bills  are  mailed  to  your  customers,  enclose 
a  folder  descriptive  of  some  new  device  each  month. 
If  you  resort'  to  newspaper  advertising,  it  is  policy 
to  use  cuts  especially  designed  for  this  purpose  and 
make  frequent  changes.  Advertise  the  merits  of 
every  new  device,  and  see  what  can  be  done  with  it. 
If  found  impracticable,  do  not  get  discouraged,  for 
there  are  a  great  many  thoroughly  practical  devices 
constantly  being  placed  upon  the  market,  which,  if 
adopted  by  your  customer,  will  be  a  source  of  in- 
creased  output   and   increased   revenue. 


Electricity  as  a  Substitute  for  Steam  in 
Heavy  Railroad  Service.' 

Bv   Arthur   M.   Waitt. 

The  wonderful  developments  in  electrical  science 
and  the  rapid  extension  of  the  trolley  lines  through- 
out the  country  have  caused  many  of  the  railroads 
to  consider  with  more  than  a  passing  interest  the 
possibilities  and  the  practicabilities  of  electricity  when 
applied  to  the  heavy  service  now  performed  with 
steam  in  the  transportation  of  passengers  and  freight 
to  and  from  our  great  cities.  It  is  with  something 
akin  to  alarm  that  the  managements  of  many  steam 
roads  have  seen  large  inroads  made  upon  their  short- 
distance  passenger  traffic  in  the  vicinity  of  their 
largest  terminals  by  the  successful  competition  of 
electric  lines  running  lightweight  cars  at  frequent  in- 
tervals and  at  a  reduced  rate  of  fare.  Like  many 
innovations  of  importance  on  past  prevailing  practice, 
the  use  of  electricity  for  transportation  purposes  has 
become  a  fad  that  has  led  to  the  construction  of 
many  lines  which  are  entirely  unwarranted  by  either 
the  present  demands  of  service  or  the  probable  future 
requirements  for  years  to  come.  The  annual  reports 
of  far  too  many  of  such  lines  show  that  in  a  very 
short  time  there  is  likely  to  be  as  large  a  percentage 
of  such  lines  run  by  receivers  as  has  been  the  case 
with  the  steam  railroads  of  the  United  States  within 
the  last  10  years.  Unfortunately  for  the  stockhold- 
ers, electric  transportation  lines,  as  well  as  steam 
lines,  cannot  be  run  successfully  on  sentiment,  but 
need  the  hard-headed  careful  analysis  and  consid- 
eration that  past  experience  has  shown  necessary  to 
the  successful  establishment  and  extension  of  steam 
railroads. 

With  the  advent  of  electrically  operated  lines  has 
arisen  an  idea  that  it  is  not  necessary  to  have  ex- 
pensive construction  either  in  roadbed  or  in  equip- 
ment ;  also  that  the  many  safeguards,  such  as  sub- 
stantial '  roadbed,  strong  bridges,  careful  alignment 
of  track,  modern  safety  signals  and  carefully  pre- 
pared rules  of  operating  are  not  so  necessary  with 
electric  lines.  Most  absurd  and  unheard-of  assump- 
tions have  been  made  regarding  the  speeds  that  can 
be  obtained  by  the  use  of  electricity  as  a  motive 
power;  as  if  the  simple  change  in  the  propelling 
agent  could  entirely  overthrow  all  the  principles  and 
experiences  deduced  from  years  of  experience  with 
steam  as  a  motive  power.  Unfortunately  many  of 
those  most  prominent  in  advancing  the  claims  of 
electricity  for  transportation  purposes  are  men  whose 
knowledge  of  electricity  and  the  laws  governing  its 
use  is  large,  but  who  are  in  most  cases  entirely  de- 
void of  practical  railroad  experience  in  handling 
heavy  traffic  in  a  congested  territory.  If  there  had 
been  a  larger  percentage  of  thoroughly  experienced 
railroad  operators  in  the  directorates  and  manage- 
ment of  the  proposed  and  constructed  electric  lines  of 
the  country  during  the  last  to  years,  many  of  them 
would  never  have  been  built  and  made  candidates 
for  a  receivership,  and  those  that  were  constructed 
would  have  been  built  and  operated  in  a  manner 
more  likely  to  have  produced  permanency  of  owner- 
ship, creditable  management,  and  good,  reliable  serv- 
ice, with  possible  future  dividends  to  the  investors. 

In  America,  practically  all  the  installations  _  have 
been  those  using  the  direct  current  at  a  potential  or 
pressure  of  from  500  to  600  volts.  Most  of  the  lines 
have  made  use  of  the  third  rail  as  having  more  ad- 
vantages suited  to  their  conditions  than  the  overhead- 
wire   and   trolley   systems. 

In  Europe,  there  is  a  greater  diversity  of  practice 
than  in  America,  and  among  the  systems  advocated 
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and  used  are  the  direct-current  506  to  606-volt  trol- 
ley system;  the  direct-current  500-600-volt  third-rail 
system;  also  a  four-rail  system,  similar  to  the  last 
named,  but  using  a  fourth  rail  midway  between  the 
running  rails  to  take  the  return  current,  (.This  sys- 
tem is  made  almost  compulsory  in  some  districts 
of  Great  Britain  by  the  Board  of  Trade  restrictions, 
to  prevent  leakage  of  current,  which  causes  elec- 
trolytic action  on  underground  pipes,  etc.)  There 
is  also  the  three-phase  alternating-current  system,  re- 
quiring in  the  Valtellina  (Italy)  line  two  overhead 
wires  and  a  roller  contact,  the  potentials  in  the  over- 
head wires  feeding  to  the  motors  being  3,000  volts. 
There  is  also  another  three-phase  alternating-current 
type  installed  on  the  high-speed  test  line  between 
Berlin  and  Zossen,  where  there  are  three  overhead 
wires  at  the  side  of  track,  one  wire  above  the  other, 
contact  being  made  sideways  by  three  separate  poles. 
There  is  also  being  developed  and  experimented  with, 
near  Berlin,  a  short  line,  using  a  single-phase  al- 
ternating current  of  25  cycles  and  5,ooo  volts,  which 
is  delivered  to  the  car  from  a  single  overhead  trolley 
wire. 

Inquiry  at  home  and  abroad  fails  to  bring  out  any 
figures  showing  any  advantages  in  cost  of  producing 
power,  by  the  substitution  of  electricity  for  steam, 
where  the  electric  power  has  to  be  generated  by 
means  of  steam  engines,  gas  engines  or  steam  tur- 
bines. There  exist  possibilities  of  some  economy 
where  feasible  to  obtain  the  generation  of  electric 
power  by  means  of  an  ample  hydraulic  plant.  It 
can,  for  the  present,  at  least,  be  safely  concluded 
that  in  cost  of  furnishing  power  there  is  no  gain  by 
substituting  electricity.  What  advantages,  then,  are 
there?  Primarily  in  the  greater  elasticity  of  the 
service ;  second,  in  the  cleanliness  of  this  mode  of 
transportation,  making  it  of  especial  adaptability  for 
roads  entering  large  cities,  and  also  for  underground 
and  tunnel  purposes.  The  elasticity  of  the  service 
makes  it  especially  adapted  to  the  variations  of  sub- 
urban service  from  large  cities,  due  to  difference 
in  amount  of  travel  at  different  hours  of  the  day. 
With  steam  it  would  be  generally  impracticable  to 
run  one  and  two-car  trains  at  frequent  intervals, 
say  every  10  or  15  minutes.  The  number  of  locorno- 
tives  required  and  the  waste  in  the  cost  of  operation 
would  make  it  prohibitive.  With  electricity,  with 
one-third  or  one-half  the  cars  equipped  with  motors, 
the  trains  can  be  made  long  or  short  by  the  simple 
addition  of  an  adequate  number  of  motor  cars  to 
handle  the  idlers  used.  When  a  motor  car  is  spare 
and  stands  idle,  it  is  not  eating  up  coal  or  water  or 
requiring  a  hostler  or  watchman.  The  amount  of 
power  needed  at  any  time  is  controlled  with  the 
greatest  economy  and  with  ease  from  a  central  sta- 
tion. With  an  elastic  train  service,  with  frequent 
short  trains,  the  traveling  suburban  public  may  be 
much  better  served,  long  waits  for  trains  avoided 
and  travel  made  more  a  thing  of  pleasure  instead  of 
delay,  dirt,  smoke,  cinders,  crowding  and  discomfort 
that  it  too  often  is  now. 

Electric  motive-power  transportation  is  not  all  "a 
thing  of  beauty  and  a  joy  forever,"  for,  in  common 
with  steam,  it  has  its  failures  and  disadvantages. 
Instead  of  "leaky  boilers,"  "poor  coal"  and  "low 
steam"  will  come  "safety  fuses  burned  out,"  "poor 
contacts,"  "short-circuits"  and  numerous  other 
sources  of  failure,  each  productive  of  delay  and  pos- 
sible derangement  of  the  service.  In  winter,  leakage 
of  power  from  moisture  and  ice  and  from  snow  in 
contact  with  the  live  rail  would  seem  from  past  ex- 
perience to  be  frequently  possible;  for,  so  far,  no 
entirely  satisfactory  cure  for  this  winter  disease  has 
been  found,  although  many  means  for  mitigating  the 
trouble  have  been  tried  with  evident  advantage.  In 
a  recent  trip  over  the  Milano-Varese-Porto-Ceresio 
third-rail  line  in  Italy,  it  was  the  good  fortune  of 
the  writer  to  be  on  the  trains  when  a  wet  snow  was 
falling,  which  stuck  to  the  rails  and  partly  froze  on 
them.  Though  the  live  rail  was  cleaned  by  brushes, 
ahead  of  the  contact  shoes,  and  also  by  men  sent 
along  the  line  at  frequent  intervals  to  sweep  the  rails 
clean,  yet  the  contacts  were  so  poor  that  it  was  diffi- 
cult to  get  sufficient  current  to  keep  the  trains  at 
half  their  schedule  speed. 

Inquiry  among  electrical  engineers,  both  American 
and  foreign,  elicited  the  response  that  so  far  there 
had  been  no  device  brought  out  that  would  success- 
fully overcome  this  loss  of  current  and  firework 
display,  which  is  often  so  annoying  and  delaying 
under  certain  weather  conditions  in  winter,  especially 
on  surface  roads.  Various  expedients  have  been 
brought  out  to  avoid  this  trouble,  by  means  of  wire 
brushes  and  steel  scrapers  ahead  of  the  contact  shoes, 
also  by  protective  coverings  over  the  live  rails,  but 
at  times  they  all  fail.  They  all  require  the  running 
of  cars  so  equipped  at  frequent  intervals  at  night 
as  well  as  day,  whether  business  demands  it  or  not, 
in  order  to  keep  the  "live"  rail  clean.^  Inventors 
have  proposed  the  use  of  an  inverted  third  rail,  the 
contact  service  being  on  the  under  side.  This  seems 
to  have  some  advantages  by  being  likely  to  be  free 
from  snow  and  sleet  on  the  active  surface,  but,  on 
the  other  hand,  it  calls  for  smaller  clearance  dimen- 
sions for  equipment  and  makes  a  more  expensive 
installation  for  the  third  rail.  Advocates  of  the 
overhead  wire  and  trolley  systems  claim  for  their 
method  freedom  from  all  such  troubles,  and  they 
are  largely  justified  in  such  claim.  They  also  claim 
that  the  danger  from  contact  with  the  "deadly  live 
rail"  is  eliminated. 

However,  it  seems  like  a  choice  between  two  evils, 
with  the  balance  of  advantage,  for  a  heavy  and  fre- 
quent service,  in  favor  of  the  substantial  third  rail, 
properly  protected  to  prevent  men  or  animals  from 


inadvertently  coming  in  electrical  contact  with  the 
live  rail.  A  trolley  wire  must  be  of  copper,  and  for 
ordinary  railroad  suburban  service,  must  be  heavy, 
which  means  expensive.  Copper  wire  wears  more 
rapidly  and  would  seem  to  require  renewal  and  re- 
pairs with  greater  frequency  than  the  steel  rail.  The 
wire  would  be  in  dangerous  proximity  to  the  train- 
men when  on  top  of  the  cars.  The  stretch  of  the 
wire  would  call  for  frequent  adjustment,  and  unless 
a  method  of  suspension  was  adopted,  which  would 
keep  the  feed  wire  absolutely  level  (which  is  quite 
e-xpensive),  there  would  be'constant  danger  of  broken 
wires  and  consequent  harm  to  life  and  property. 
These  reasons  would  seem  to  be  sufficient  to  justify 
the  adoption  of  the  third-rail  system  in  preference 
to  the  overhead-wire  and  trolley  system,  for  general 
railroad  purposes,  except  in  places  where  the  com- 
plications of  terminal  switching  yards  and  the  lack 
of  an  adequate  third-rail  application  make  it  desirable 
from  the  standpoint  of  greater  safety  to  switchmen 
to  use  a  properly  located  and  substantially  supported 
overhead  wire  for  such  yards.  The  use  of  an  in- 
verted third  rail,  while  possibly  doing  much  to  over- 
come the  difficulties  at  times  met  with  in  winter, 
would  have  the  disadvantage  of  greater  expense  of 
installation,  lack  of  interchangeability  of  contact  de- 
vices, together  with  restricting  the  clearance  dimen- 
sions of  equipment,  in  order  to  overcome  a  condition 
which,  though  causing  great  possible  annoyance  when 
it  occurs,  is  confined  to  roads  running  in  northern 
latitudes  and  is  unlikely  to  be  met  with  but  a  few 
times  each  year.  In  view  of  these  objections,  it 
would  seem  that  a  reasonably  protected  live  rail, 
guarded  against  direct  contact  by  stepping  on  it 
inadvertently,  is  the  wisest  design  to  adopt,  emer- 
gency action  being  taken  (even  at  a  considerable 
temporary  added  expense),  when  necessary  to  re- 
move the  snow  and  ice  which  may  interfere  with  the 
good  service,  a  few  times  each  winter,  on  some  of 
the  roads. 

There  exists  in  Europe,  more  especially,  a  great 
difference  of  opinion  as  to  the  most  desirable  voltage 
for  use  on  heavy  electric  railroads.  Happily,  the 
strength  of  opinion  is  in  favor  of  operating  with  a 
direct  current  at  a  tension  of  from  500  to  600  volts. 
In  Great  Britain  the  Board  of  Trade  has  limited 
the  electric  lines  to  within  these  figures.  In  Italy, 
on  the  Valtellina  line,  the  three-phase  current  is  gen- 
erated at  20,000  volts,  and  is  by  means  of  stationary 
transformers  stepped  down  to  3,000  volts,  the  working 
pressure.  Near  Berlin,  a  single-phase  system  is  on 
trial  which  brings  in  to  the  car  a  current  of  6,00a 
volts.  Of  course,  with  the  use  of  such  high  tension, 
the  use  of  the  third-rail  system  for  furnishing  the 
current  is,  with  our  present  knowledge,  entirely  im- 
practicable on  account  of  the  danger  to  life  from  a 
live  rail  with  such  high  voltage. 

Special  precautions  have  been  taken,  wherever  ex- 
tremely high  voltages  have  been  used,  to  reduce  the 
danger  to  the  life  of  operators  and  passengers  to  a 
minimum.  Where  the  wires  are  brought  into  the 
cars  they  are  thoroughly  insulated  and  carried 
through  metallic  tubing,  which  is  directly  in  continu- 
ous metallic  contact  with  the  ground,  so  that  if  there 
should  be  any  leakage  of  current  it  would  pass  into 
the  ground,  and  not  be  a  source  of  danger.  Pre- 
cautions are  also  taken  so  that  the  roof  and  outside 
of  the  car  is  thoroughly  grounded.  Notwithstanding 
this  and  other  precautions  which  have  been  taken, 
there  still  lingers  in  the  popular  mind,  as  well  as  the 
expert  mind,  a  fear  of  possible  catastrophe,  for  with 
these  high-potential  currents  fed  to  the  car  from 
overhead  wires  there  is  danger  of  eventual  breakage 
of  the  wire,  meaning  instant  death  to  any  person 
who  might  come  in  contact  with  it. 

On  some  of  the  European  lines  using  the  extremely 
high-voltage  currents,  there  have  been  several  cases 
of  broken  feed  wires.  As  a  precaution  against  such 
breakage,  on  one  of  the  leading  lines  using  the  high- 
voltage  current,  it  is  the  practice  to  at  once  remove 
the  trolley  from  the  w^ire  as  soon  as  the  current  is 
shut  ofi"',  so  that  there  will  be  no  strain  or  contact 
with  the  wire  when  the  train  is  going  into  a  station. 
After  the  train  is  brought  to  a  standstill  and  before 
starting,  the  trolley  is,  by  means  of  compressed  air, 
put  in  contact  wdth  the  wire  again.  This  practice 
shows  that  even  the  most  ardent  advocates  of  the 
high-voltage  system  feel  that  there  is  a  possible  dan- 
ger from  broken  feed  w^ires.  As  referred  to  pre- 
viously, there  are  many  reasons  in  favor  of  a  third 
rail  for  bringing  the  current  to  the  cars,  as  against 
the  overhead  feed  wires.  If  the  conclusions  are 
valid,  this  would,  in  the  present  state  of  the  art,  debar 
the  use  of  the  high-voltage  currents. 

The  possibilities  of  unusually  high  speed  have  made 
the  field  of  electric  power  for  transportation  purposes 
quite  alluring.  To  demonstrate  the  practicability  of 
high  speeds  the  experimental  line  between  Berlin 
and  Zossen  was  equipped,  re.gardless  of  expense,  to 
deduce  data  in  connection  with  high-speed  running. 
It  seems  quite  clear  that  in  the  beginning  the  advo- 
cates of  electrical  power  had  expected  to  show  that 
speeds  of  100  miles  an  hour,  or  over,  were  perfectly 
practicable.  On  this  line  the  experimenters  suc- 
ceeded in  reaching  a  maximum  speed  of  131  miles 
an  hour.  It  was  found  that  when  the  high  speeds 
were  reached  the  car  ran  ver\'  smoothly  and  was 
quite  free  from  excessive  vibration,  the  sensation  be- 
ing more  like  gliding  on  smooth  ice,  this  condition 
existing  after  the  maximum  speed  desired  had  been 
arrived  at.  In  accelerating  the  speed  of  the  car,  of 
course,  there  was  a  ver\'  perceptible  motion  and 
vibration  noticed.  The  result  of  these  tests  made 
between  Berlin  and  Zossen  has  quite  clearlv  demon- 
strated that  for  the  present,  at  least,  high  speeds  are 


not  practicable.  The  necessity  for  an  exceptionally 
heavy  roadbed  and  an  unusually  high  cost  of  mainte- 
nance, with  the  necessity  for  unusual  care  and  ex- 
pense in  the  maintenance  of  the  equipment,  together 
with  the  high  first  cost,  show  that,  trom  a  commercial 
standpoint,  very  high  speeds  are  not  likely  to  be 
successful  for  a  long  time  to  come. 

On  the  basis  of  possible  high  speeds  some  very 
daring  schemes  have  been  proposed.  Within  a  few 
years  past  a  charter  was  asked  for  and  granted  by 
the  British  Parliament  for  the  construction  of  an 
electric  line  between  Liverpool  and  Manchester,  which 
contemplated  a  speed  approaching  100  miles  an  hour, 
it  being  the  intention  to  make  the  run  between  the 
two  cities  in  one  hour's  time.  Schemes  have  been 
proposed  for  an  air  hne  between  Chicago  and  St. 
Louis,  to  be  run  with  electricity,  in  which  the  100- 
mile-per-hour  speed  was  considered  feasible.-  The 
results  of  the  German  tests  would  seem  to  have 
clearly  demonstrated  that,  for  the  present,  at  least, 
ideas  of  extremely  high  speeds  must,  from  a  commer- 
cial standpoint,  be  abandoned. 

To  one  who  has  not  had  constant  experience  in 
running  at  high  speeds  on  a  locomotive  it  may  be 
a  matter  of  surprise  to  know  that  it  is  not  infre- 
quently the  case  that  engineers  hauling  such  high- 
speed trains  as  the  famous  Empire  State  express,  in 
coming  to  a  terminal  station  after  a  140-mile  run, 
are  so  completely  exhausted  and  devoid  of  physical, 
as  well  as  nervous  strength,  as  to  be  hardly  able  to 
get  down  from  their  engines,  this  being  especially 
the  case  where  trains  have  been  late  and  it  was  nec- 
essary to  make  extremely  high  speed.  When  it  is 
realized  that  the  average  speed  of  the  Empire  State 
Express  is  considerably  less  than  60  miles  an  hour, 
it  will  be  seen  that  the  nervous  strain  upon  an  op- 
erator by  increasing  the  average  speed  to,  say,  75 
miles  per  hour,  would  be  almost  beyond  human  en- 
durance, at  least  for  any  great  length  of  time,  so 
that  when  high  speeds  are  considered  in  the  future 
the  nerve  endurance  of  the  operators  of  trains  will 
have  to  be  given  careful  consideration. 

At  the  present  time  it  can  safely  be  said  that  elec- 
tricity for  transportation  purposes,  as  a  substitute  for 
steam,  has  a  somewhat  limited  field.  Its  especial 
adaptability  is  for  suburban  traffic  in  the  vicinity  of 
large  cities,  where  the  travel  is  sufficient  to  warrant 
trains  of  from  one  to  four  cars  being  operated  at 
intervals  of  one-half  hour  and  less ;  for  lines  running 
underground  or  through  tunnels,  where  the  discom- 
forts of  steam,  smoke  and  gas  from  locomotives 
make  it  desirable  for  a  change  of  power;  for  tracks 
running  through  large  cities,  where  smoke  and  noise 
are  such  a  nuisance  that  they  call  for  a  remedy,  and 
for  short  branch  lines  running  from  a  main-line  track 
that  is  operated  electrically. 

At  present  there  seems  to  be  nothing  gained  from 
the  railroad  operators'  standpoint  in  attempting  to 
handle  long  trains  with  electric  power.  Especial 
benefits  come  with  short  trains  and  frequent  stops, 
owing  to  the  possibility  of  much  more  rapid  accelera- 
tion of  trains  where  electric  power  is  used  than  with 
steam.  One  important  lesson  should  be  drawn  from 
the  experience  of  some  of  the  foreign  electric  lines 
during  the  last  few  years,  w^hich  is  this ;  That  elec- 
tricity should  not  be  substituted  for  steam  on  any 
part  of  our  railroad  lines  unless  it  is  with  the  clear 
understanding  of  expending  money  for  the  best  meth- 
ods, the  best  materials  and  the  best  work  possible. 
Economizing  in  first  cost  means  danger  to  life,  dan- 
ger to  property  and  reputation  with  greater  certainty 
than  where  similar  economies  are  practiced  where 
steam  is  used.  Where  tunnel  lines  are  operated  it 
is  necessary  to  use  every  known  practicable  precau- 
tion and  safeguard  that  will  prevent  the  possibility 
of  such  a  terrible  catastrophe  as  that  which  occurred 
on  the  Paris  iVI'etropolitan  underground  line  less 
than  a  year  ago.  It  is  safe  to  say  that  if  the  principles 
of  operation  mentioned  above  had  been  carried  out 
on  this  line,  no  such  terrible  disaster  would  have 
been  possible.  Good  insulation  of  track  and  wires, 
automatic  cut-out  devices  in  the  cars,  automatic  cut- 
outs for  the  track  which  would  immediately  cut  out 
the  current  when  there  was  a  short-circuit  on  the 
line,  together  with  a  separate  feed  line  for  lighting 
the  tunnel  and  a  reasonable  amount  of  good  discipline 
and  system  will  make  a  repetition  of  the  Paris  under- 
ground horror  impossible.  It  is  not  unlikely  that  the 
development  of  the  next  10  years  in  the  establishing 
of  hydraulically  operated  generating  plants,  making 
use  of  the  power  going  to  waste  in  many  of  the 
rivers  of  our  country,  will  change  the  situation  as 
regards  the  economj'  of  generating  of  electric  power, 
so  that  the  field  as  a  substitute  for  steam  in  railway 
service  will  be  greatly  broadened.  In  America  as 
well  as  in  Europe  great  work  is  being  done  in  this 
direction,  and  there  is  reason  to  believe  that  in  this 
direction  there  is  opportunity  for  investment  and 
development  which  will  be  productive  of  most  sat- 
isfactory returns. 


The  proposed  electric  railway  from  Lewiston  to 
Grangeville.  Idaho,  says  Louis  Dahl  of  Lewiston, 
one  of  the  principal  stockholders,  is  to  be  constructed 
at  once,  and  $4,000,000  will  be  spent  on  the  project. 
The  road  will  serve  the  rich  Camas  Prairie  countrj^ 
and  also  afford  an  outlet  for  the  Buffalo  Hump 
mining  district.  The  present  steam-railroad  semce 
in  the  district  is  said  to  be  poor  and  many  of  the 
farmers  have  built  tramways  to  the  Clearwater  ^'"r 
to  send  their  products  by  boat.  The  road_  will  be 
about  80  miles  long  and  power  will  be  developed 
from  a  natural  waterpow-er  on  the  Clearwater,  neat 
Mount  Adams. 
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CORRESPONDENCE. 


Great  Britain. 

London,  May  7. — Considerable  discussion  is  slill 
taking  place  with  regard  to  the  j\iar>debone  electric- 
lighting  undertaking.  It  \Yill  be  remembered  that  the 
Borough  Council  of  St.  IVIarylebone  after  being 
ordered  to  pa}'  a  large  sum  for  the  purchase  of  the 
electric-light  undertaking  of  the  Metropolitan  Elec- 
tric Supply  Company  in  its  district  found  itself 
legally  unable  to  borrow  the  necessary  money.  After 
about  three  years  of  delay  and  negotiation  parlia- 
mentary sanction  has  this  year  been  obtained  to  bor- 
.  row  the  money.  The  bill  by  which  the  local  authority' 
was  empowered  to  do  this  also  precluded  it  from 
entering  into  any  working  agreements  for  the  lease 
of  the  undertaking  except  with  the  existing  company. 
Negotiations  have,  therefore,  been  taking  place  with 
regard  to  a  lease  to  the  Metropolitan  company,  but 
nothing  definite  could  be  arrived  at  and  the  council 
has  decided  to  proceed  with  its  own  scheme.  It  was 
estimated  that  if  the  company's  terms  were  accepted 
a  loss  of  nearly  $200,000  a  year  would  have  been 
incurred  compared  with  the  estimates  of  the  consult- 
ing engineer  as  to  what  can  be  done  by  carrying  out 
a  new  scheme,  taking  into  account  the  existing 
mains.  It  may  be  interesting  to  point  out  that 
the  purchase  price  fixed  by  the  arbitrator  did 
not  include  a  generating  station,  as  this  is  situated 
some  distance  from  the  area.  In  any  case,  therefore, 
the  council  is  obhged  to  erect  a  new  generating  sta- 
tion. An  application  is  to  be  made  to  the  courts  for 
a  further  extension  of  time  in  which  to  carry  out 
the  purchase.  It  is  also  recommended  that  $2,000,000 
be  expended  during  the  next  two  years  upon  the 
erection  of  a  new  power  house,  etc.  It  is  expected 
that  a  supply  will  be  then  available  by  October,  1905. 
Several  decisions  have  been  given  by  parliamentary 
committees  during  the  last  week  which  tend  to  have 
a  considerable  restrictive  effect  upon  the  electrical 
industry'.  The  first  is  with  regard  to  the  gas  com- 
pany opposition  to  municipal  electric-light  under- 
takings— not  a  new  opposition,  it  is  true.  The  clause 
which  is  very  often  inserted  in  municipal  bills  is 
to  the  effect  that  the  prices  charged  for  electric  light 
or  the  fares  char.ged  on  tramways  should  be  so 
arranged  at  the  commencement  of  each  year  that  the 
receipts  should  approximately  be  not  less  than  the 
expenditure.  Such  a  clause  has  been  inserted  in 
two  bills  this  week.  This  is  done  of  course  to  pre- 
vent the  local  authorities  from  running  the  under- 
takings at  a  slight  loss  during  the  first  year  or  so 
in  order  to  encourage  patronage.  Such  clauses  have 
been  inserted  in  several  bills  in  previous  years,  and 
usually  a  period  of  a  year  or  two  has  been  allowed 
before  the  clause  became  operative.  In  the  two  cases 
in  question,  however,  this  is  not  so.  The  clause 
comes  into  operation  at  once. 

Another  matter  which  brings  the  electric-lighting 
and  gas  industries  into  conflict  is  an  application  made 
by  one  of  the  gas  companies  near  London  to  obtain 
a  general  power  to  claim  compensation  against  any- 
body whom  it  may  allege  has  caused  damage  to  the 
gas  company's  mains  by  reason  of  the  leakage  of 
electrical  energy.  While  it  may  sound  quite  fair 
that  if  one  man  causes  damage  to  another  man's 
property  he  should  pay  compensation,  it  must  be 
borne  in  mind  that  the  government  itself  has  issued  , 
a  set  of  regulations  under  which  all  electric  tram- 
ways, for  instance,  have  to  work,  and  therefore  the 
real  attempt  of  such  applications  as  I  have  men- 
tioned is  to  alter  the  general  law  in  their  favor 
under  the  guise  of  a  private  bill.  Luckily,  as  in  this 
instance,  they  do  not  often  succeed. 

The  District  Railway  Company,  under  the  advice 
of  Mr.  Yerkes,  is  about  to  introduce  a  system  of 
zone  fares  instead  of  the  present  system  of  so  much 
a  mile.  The  change,  however,  has  met  with  some 
opposition,  as  many  of  the  existing  low  short-dis- 
tance fares  will  have  to  be  increased  in  order  to 
allow  of  the  decrease  in  the  long-distance  fares. 
Under  the  new  electrification  scheme  also  only  small 
handbags  will  be  allowed  as  luggage,  and  in  some 
quarters  the  advantages  of  a  quick  electric  service 
are  not  deemed  sufficient  to  compensate  for  the  loss 
of  facilities  now  given  in  the  matter  of  luggage,  etc. 
But  the  improved  system  will  be  adopted  all  the 
same. 

One  of  the  London  omnibus  companies  has  set 
aside  $5,000  for  experimenting  with  motor  'buses. 
Many  attempts  have  been  made  to  place  a  motor 
'bus  on  the  streets  of  London,  but  after  a  few  trial 
trips  nothing  more  has  been  heard  of  them. 

The  Croydon  corporation  (near  London)  is  adopt- 
ing the  Nernst  lamps  for  street  lighting. 

A  bill  has  been  introduced  in  the  House  of  Lords 
by  the  government  to  amend  the  law  relating  to 
electric  lighting.  The  present  legislation  in  regard 
to  electric  lighting  and  traction  has  been  severely 
commented  upon  for  several  years,  and  a  bill  was 
introduced  last  session  dealing  with  the  matter.  It 
is  to  be  hoped  that  the  present  measure  will  meet 
a  better  fate  than  the  last  one  and  not  be  crowded 
out  at  the  end  of  the  session.  G. 
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the  promoters  is  not  so  sincere  as  at  first  supposed 
and  that  the  Port  Chester  scheme  has  a  better  chance 
for  ultimate  success. 

Brooklyn  critics  are  calling  for  something  to  be 
done  speedilj'  as  to  utilizing  the  new  Williamsburg 
Bridge  to  full  advantage  for  electric  traction.  The 
problem  is  to  devise  a  plan  so  that  the  subway  plans 
of  the  rapid  transit  commissioners  can  be  harmonized 
with  a  scheme  to  make  elevated  loops  to  connect  the 
new  bridge  with  tlie  old.  The  Brooklyn  Rapid 
Transit  Company,  while  anxious  to  come  over  the 
Williamsburg  Bridge,  does  not  see  its  way  to  order 
fireproof  cars  for  use  on  a  suggested  Brooklyn  sub- 
\yay,  seeing  that  the  subway  portion  of  the  new 
lines  would  onlj'  be  one-fifth  of  the  total  route. 

On  Monday'  afternoon  on  the  Third  Avenue  ele- 
vated road  at  Fift>'-sixth  Street  there  was  a  rear- 
end  collision  between  two  trains,  resulting  in  the 
death  of  a  motorman  and  severe  injury'  to  three 
passengers.  A  second  rear-end  collision  occurred 
on  Friday  at  Ninety-ninth  Street  on  the  Third  .Ave- 
nue line.  Eight  passengers  were  injured  and  two 
cars  badly  damaged.  In  this  case  the  train  over- 
ran its  distance  and  was  backed  up  to  the  platform 
without   warning  the  following  train, 

H.  H.  Franklyn  of  Syracuse,  N.  Y.,  has  just 
installed  four  Cooper  Hewitt  mercury-vapor  lamps 
for  his  blue-printing  department.  A  novel  feature 
of  this  outfit  is  the  provision  of  a  means  whereby  a 
large  printing  frame  formerl}'  used  for  solar  print- 
ing is  utilized,  and  this  is  attached  to  the  lamp  frame 
in  such  a  way  that  the  frame  need  never  be  detached 
from  its  normal  working  position,  and  the  lamps  are 
started  after  the  sensitive  paper  is  in  place. 

William  iNIarconi  reached  New  York  again  today 
on  the  Campania  from  Liverpool  and  gave  out  a 
statement  that  during  his  trip  he  had  tested  five 
sets  of  space-telegraph  apparatus  with  the  result 
that  he  found  that  it  was  possible  to  maintain  com- 
munication with  England  up  to  1,700  miles,  or  more 
than  half  way  across  the  Atlantic  Ocean.  He  has 
made  a  new  contract  with  the  British  government 
to  connect  his  shore  station  with  the  entire  telegraph 
system  of  the  United  Kingdom.  Acompanying  the 
inventor  were  Mr.  W.  W.  Bradfield,  manager  of  the 
Marconi  Company  in  the  United  States ;  Chief  Elec- 
trician Woodward  of  the  Nova  Scotia  station;  Mr. 
F.  S.  Stacey,  assistant  at  Cape  Breton,  and  his  sec- 
retary, Mr.  H.  Kershaw.  Twenty  more  sliips  are 
to  be  equipped  with  the  Marconi  system.  Arrange- 
ments liave  been  made  with  the  Cunard  line  to  fur- 
nish a  certain  amount  of  matter  daily  for  a  newspaper 
to  be  published  on  each  ship  of  the  line. 

The  Interborough  Rapid  Transit  Company  has 
announced  that  all  motor  cars  on  the  subway  di- 
vision will  be  equipped  with  mechanical  devices  so 
that  when  there  is  current  flowing  to  the  motor  the 
motorman  must  keep  his  hand  on  the  controller. 
If  he  removes  his  hand  from  the  controller  handle 
the  power  automatically  is  shut  off  and  the  air  brakes 
applied,  the  two  actions  being  simultaneous.  The 
object  of  the  device  is  to  prevent  collision  in  case 
of  the  sudden  death  or  disability  of  the  motorman. 

D.  W.  W. 
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and  light,  and  in  the  near  future  will  establish  a  tele- 
phone system  as  well.  Work  is  to  be  commenced  at 
once.  jj 


New  York. 


New  York.  May  14.— With  regard  to  the  proiect 
of  the  Westchester  Railway  Company  to  lay  troUev 
Imes  m  the  Borough  of  the  Bronx  it  is  suggested 
that  the  company  should  be  bound  to  expend  within 
two  years  the  sum  of  $1,000,000  upon  construction 
work.  The  company,  however,  has  protested  against 
this  condition,  and  it  is  assumed  that  the  project  of 


Dominion  of  Canada. 

Winnipeg,  Man.,  May  13. — The  North  American 
■  Telegraph  Company,  which  has  been  doing  business 
in  Ontario  for  some  years,  has  succeeded  in  getting 
a  bill  through  the  Dominion  Parliament  amending 
its  charter  so  as  to  enable  it  to  extend  the  business 
to  Manitoba  and  the  Northwest,  with  headquarters 
at  Winnipeg.  By  the  bill  an  increase  of  capital  of 
from  $i,oco,ooo  to  $10,000,000  is  authorized. 

The  Winnipeg  Street  Railway  Company  and  the 
Norwood  Bridge  Company  have  reached  an  agree- 
ment by  which  the  street-railway  company  will  run 
its  cars  over  the  bridge  across  the  Red  River.  By 
this  arrangement  Winnipeg  and  Norwood  will  have 
connection  within  two  or  Uiree  weeks. 

The  Dominion  government  has  issued  an  order  in 
council  granting  free  right-of-way  to  the  White 
Pass  railway  for  building  a  telephone  line  from 
White  Horse  to  Dawson.  The  Dominion  govern- 
ment reserves  the  right  to  use  this  line  free  of  chargt 
for  ofiicial  business. 

Application  for  the  incorporation  of  the  British 
Pacific  Telegraph  Company  has  been  made  to  the 
Dominion  government.  Its  capital  stock  is  $25,000 
and  the  head  office  is  in  Victoria,  B.  C.  The  prin- 
cipal members  of  the  company  are  C.  H.  Gibbons  of 
Vancouver  and  D.  V.  Mott  of  Fernie,  B.  C.,  who 
have  been  granted  a  lease  of  the  government  tele- 
graph lines  on  Vancouver  Island  in  trust  for  the 
above  companj'.  The  lease  is  for  21  years,  terminable 
at  any  tiine  upon  compensating  the  company.  The 
company  is  to  keep  the  lines  in  good  shape,  to  give 
the  government  free  transmission  of  its  messages  and 
to  make  a  small  annual  payment  by  way  of  rental. 
According  to  the  last  issue  of  the  Blue  Book  the 
government  lines  showed  a  total  length  on  Vancouver 
Island  of  3S5  miles,  with  20  offices.  The  report  of 
the  general  superintendent  of  telegraphs  shows  that 
the  total  expenditure  on  all  these  lines  for  salaries, 
maintenance  and  improvements  was  $20,244,  and  the 
total  income  during  the  same  period  (one  year)  was 
only  $2,969. 

The  Western  Electric  Light  and  Power  Company 
of  Brandon,  Man.,  has  been  granted  a  charter.  The 
idea  of  the  company  is  to  install  an  electric  plant 
on  the  Assiniboine  River,  about  nine  miles  below 
Brandon.  The  capital  of  the  company  is  fixed  at 
$300,000.      The   company  proposes   to   supply   power 


Toronto,  Ont.,  May  13.— The  long-drawn-out  suit 
between  the  city  of  Toronto  and  the  Toronto  Street 
Railway  Company  has  been  brought  to  a  close,  an 
agreement  having  been  signed  bv  the  solicitors  for 
both  parties  and  approved  by  the  city's  board  of 
control.  The  company  gives  way  on  'the  point  as 
to  the  city  engineer's  right  to  regulate  the  speed  of 
the  cars  and  to  determine  the  service  which  shall  be 
considered  a  proper  carrying  out  of  the  contract. 
The  company  is  by  September  1st  next  to  double- 
track  and  extend  the  lines  on  six  streets  and  avenues 
in  the  city  and  from  the  present  terminus  of  the 
double  tracks  on  Winchester  Street  to  and  along 
hve  other  streets.  The  company  must  also  discon- 
tinue the  use  of  open  cars  on  or  before  October  isth 
m  each  year  and  not  to  use  them  again  before  May 
ist.  All  cars  must  be  equipped  with  heating  appli- 
ances by  November  15th,  and  are  when  necessary 
to  be  heated  until  April  15th. 

The  Canadian  Bullock  Electric  Manufacturing 
Company  has  received  permission  from  the  secretary 
of  state  of  Canada  to  increase  its  capital  stock  from 
$i,ooo.oco  to  $1,200,000  and  to  change  the  corporate 
name  of  the  company  to  that  of  the  Allis-Chalmers- 
Bullock  Company,  Ltd.  The  company  is  also  given 
additional  powers. 

A  contract  has  been  awarded  by  the  Halifax  and 
Southwestern  Railway  Company  for  building  100 
miles  of  telegraph  lines  between  Halifax  and  Mahone 
and  between  Bridgewater  and  Liverpool,   N.   S. 

The  Anglo-American  Telegraph  Company's  char- 
ter in  Newfoundland  has  expired.  It  had  a  monop- 
oly of  the  cable  communication  for  commercial  pur- 
poses between  Newfoundland  and  Great  Britain. 
Prince  Edward  Island  and  the  mainland  of  New 
Brunswick. 

The  Dominion  Wire  Manufacturing  Company  of 
ifontreal  has  just  received  an  order  from  the  Cana- 
dian Pacific  Railway  Company's  telegraph  depart- 
ment for  1,400  miles  of  copper  wire,  weighing  270 
pounds  to  the  mile.  This  wire  is  to  be  used  to  com- 
plete the  fourth  duplex  circuit  between  Montreal  and 
Winnipeg  and  from  Winnipeg  to  Regina,  and  to 
complete  and  increase  the  telegraph  facilities  west  of 
Winnipeg.  The  Dominion  Wire  Manufacturing 
Company  furnished  the  first  copper  wire  that  the 
Canadian  Pacific  railway  strung  from  Montreal  to 
Vancouver.  The  Canadian  Pacific  will  also  string 
wire  this  year  from  Montreal  to  Quebec,  from  To- 
ronto to  Detroit,  Hamilton  to  Winona.  lUontreal  to 
North  Bay,  Fort  William  to  Winnipeg,  and  from 
Toronto  to  Peterboro,  all  over  existing  pole  lines. 
Many  other  entirely  new  extensions  will  be  made 

H. 

New  England. 

Boston,  May  14. — In  accordance  with  the  permis- 
sive bill  passed  by  the  state  Legislature  the  stock- 
holders of  the  Boston  and  Northern  and  the  Old 
Colony  street-railway  companies  have  authorized 
the  issuance  of  $15,000,000  so-year  4-per  cent,  bonds 
by  the  Boston  and  Northern  and  $10,000,000  by  the 
Old  Colony.  These  two  properties  are  owned  by 
the  Massachusetts  Electric  Companies.  Accordingly 
the  directors  of  the  Boston  and  Northern  met  on 
May  I2th  and  voted  to  ask  the  railroad  commission- 
ers for  authority  to  issue  $8,432,000  in  4-per  cent, 
bonds  for  the  purpose  of  refunding  the  present 
bonded  debt  and  $1,227,500  for  the  purpose  of  taking 
up  floating  indebtedness,  the  capital  stock  outstanding 
being  $9,660,000,  against  which  the  bonds  will  be 
issued.  On  the  same  date  the  directors  of  the  Old 
Colony  voted  to  issue  $4,667,000  bonds  for  refunding 
purposes  and  $2,145,600  to  take  up  floating  debt 
against  a  capital  of  $6,812,600. 

This  week  the  Boston  Elevated  Street  Railway 
Company  began  the  laying  of  tracks  in  the  East 
Boston  tunnel  under  the  harbor  preparatory  to  put- 
ting its  line  into  service  between  the  city  proper  and 
East  Boston.  It  is  the  intention  of  the  company 
10  connect  later  with  the  city  of  Chelsea,  via  East 
Boston.  The  Boston  Elevated  Street  Railway  Com- 
pany at  present  has  no  direct  connection  with  the 
heart  of  Chelsea  from  Boston,  the  field  being  cov- 
ered via  Charlestown  district  by  the  Lynn  and  Boston 
section  of  the  Boston  and  Northern  road. 

The  charter  of  the  East  Lyme  Street  Railway 
Company,  transferred  a  few  days  ago  to  a  New  York 
syndicate,  headed  by  Morgan  &  Phelps,  has  been 
resold  to  Connecticut  capitalists.  The  new  owners 
are  Thomas  Hamilton,  A.  F.  Phelps,  Walter  B.  Den- 
ison,  S.  B.  Mainwaring  and  J.  R.  Linsley,  who  are 
the  directors  of  the  corporation.  Mr.  Hamilton,  who 
becomes  president  of  the  road,  is  the  president  of  the 
Groton  and  Stonington  Street  Railway  Company. 
Mr.  Denison  is  the  secretary  and  treasurer.  The 
franchise  is  considered  a  valuable  one  and  the  author- 
ized capital  is  $150,000.  The  charter  authorizes  the 
building  of  a  line  in  Connecticut  between  London  and 
East  Lyme  through  Waterford,  a  distance  of  11 
miles. 

The  'Worcester  and  Connecticut  Eastern  railway 
has  applied  to  the  Superior  Court  in  Connecticut  for 
authority  to  change  its  name  to  the  Consolidated- 
Railway  Company.  It  operates  a  63-mile  road  from 
Worcester,  Mass.,  to  East  Killingly,  Conn.,  and  is 
capitalized  at  $500,000.  It  is  virtually  owned  by 
the  New  York,  New  Haven  and  Hartford  steam 
road. 
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Judge  Lowell  in  the  United  States  Circuit  Court 
recently  appointed  John  L.  Hall  and  John  T.  Bur- 
nett as  receivers  for  the  Bristol  County  Street 
Railway  Company  upon  application  of  the  Pacific 
Surety'Company  of  California.  Bills  have  been  filed 
in  the  United  States  Circuit  Court  also  asking  for 
receiverships  for  the  Lowell  and  Boston  Street  Rail- 
way company  and  the  Concord  and  Boston  Street 
Railway  Company.  These  two  roads  and  the  Bristol 
County  road  are  connected  indirectly  with  the  Ware- 
ham  road,  all  having  been  financed  by  the  same  com- 
pany. 

The  Cambridge  Electric  Light  Company  has  issued 
a  circular  to  stockholders  offering  1,000  shares  of 
new  stock  at  $140  a  share  at  the  ratio  of  six  new 
shares  for  each  share  held.  Subscriptions  close  on 
May  31st  and  payment  must  be  made  by  June  loth. 

The  governor  of  Massachusetts  has  signed  the  bill 
permitting  the  Boston  and  Northern  and  the  Old 
Colony  electric-railway  companies  to  issue  blanket 
mortgages  and  long-time  bonds  upon  their  properties. 
The  railroad  commissioners  will  pass  upon  the 
amounts.  It  is  understood  that  the  Boston  and 
Northern  desires  to  issue  to  the  amount  of  $15,000,- 
000  and  the  Old  Colony  $10,000,000  for  the  purpose 
of  retiring  present  outstanding  issues  and  providing 
for  certain  expenditures.  B. 


Southeastern  States. 

Charlotte,  N.  C,  May  14.— The  Thomas  Deader- 
ick  Electric  Company  of  Nashville,  Tenn.,  has  been 
incorporated  as  the  Standard  Electric  Company,  with 
a  capital  of  $15,000.  Thomas  Deaderick,  W.  H.  Page 
and  others  are  the  incorporators. 

It  is  semi-ofliciaily  announced  that  W.  J.  Oliver 
has  signed  the  contract  to  build  an  electric  car  line 
from  Neals  Shoals  on  the  Seaboard  railroad  to 
Union.    S.   C.     Work   will   be  begun   on   June   isl. 

The  Cape  Fear  Power  Company  has  installed  its 
sub-station  at  Fayetteville,  N.  C.,  connected  its  wires 
with  a  number  of  manufacturing  plants  and  will 
turn  on  the  current  July  ist. 

The  Tazewell  (Va.)  Electric  Light  and  Power 
Company  has  been  incorporated  with  a  capital  of 
$10,000.     Joseph  S.  Moss  is  president. 

The  construction  of  an  electric  car  line  between 
High  Point  and  Greensboro  or  High  Point  and 
Winston,  N.  C,  is  about  to  assume  a  tangible  form. 
A.  L.  Garrell,  who  owns  and  operates  several  elec- 
tric railways,  is  the  chief  promoter  of  the  enterprise. 
The  estimated  cost  is  $200,000. 

\  200-horsepower  electric  plant  has  been  completed 
at  Chattanooga.  Tenn.,  to  drive  the  $50,000  additional 
machinery  recently  installed  in  the  Sheland  Machine 
Works. 

The  new  Clifton  cotton  mill,  No.  31,  at  Clifton, 
S.  C,  is  completed  and  will  be  run  by  electricity 
instead  of  waterpower.  This  mill  was  destroyed  by 
a  flood  last  June.  L. 


Texas  and  Mexico. 


.A.ustin,  Texas,  May  12. — The  City  Council  of 
Brownsville,  Texas,  has  revoked  the  franchise  which 
it  granted  several  months  ago  to  J.  W.  Maxcy  of 
Houston  for  the  establishment  of  an  electric-light 
plant  and  waterworks  system  there,  and  has  granted 
a  s-imilar  franchise  to  Judge  James  B.  Wells  of 
Brownsville.  Judge  Wells  will  also  install  a  similar 
plant  in  Matamoros,  Mexico,  situated  opposite 
Brownsville. 

The  Temple-Belton  Traction  Company,  which  is 
building  an  interurban  electric  railway  between  Tem- 
ple and  Belton.  has  been  formally  organized  with  a 
capital  stock  of  $250,000.  Its  principal  office  is  at 
Temple,  Texas.  A.  F.  Bentley  of  Temple  and  N.  K. 
Smith  of  Belton,  Texas,  together  with  Pennsylvania 
capitalists,  constitute  the  incorporators. 

D.  A.  Cypher  of  Austin,  Texas,  has  aoplied  to  the 
City  Council  of  Caldwell,  Texas,  for  a  franchise  for 
an  electric-light  plant.  He  will  also  install  an  ice 
factory. 

The  city  of  Atotonilco,  Mexico,  is  asking  bids  for 
the  construction  of  an  electric-light  plant. 

The  Mexican  government  will  establish  space-tele- 
graph stations  at  Topolobampo  and  Rosarito,  both 
situated  on  the  west  coast.  Engineer  Francisco 
Romero  will  have  charge  of  the  work  of  constructing 
these  stations. 

The  City  Council  of  Leon,  Mexico,  will  receive 
bids  until  May  31st  for  lighting  the  city  with  electric 
lights.     The  city  has  a  population  of  65. coo. 

A  new  electric-light  plant  has  just  been  installed  at 
Tecoaltiche,  Mexico. 

The  City  Council  of  Vera  Cruz,  Mexico,  has  ex- 
tended for  three  years  the  contract  with  the  local 
electric-light  and  power  company  for  furnishing 
the  city  with  lights.  The  company  will  substitute 
arc  lights  for  the  present  incandescent  lights  and 
will  make  other  improvements.  H. 
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receiver  and  clear  the  towpath  of  the  canal  of  all 
obstructions  within  90  days. 

The  Devere  Electrical  Company  of  Cincinnati  has 
secured  a  temporary  injunction  aprainst  the  Inter- 
national Brotherhood  of  Electric  Workers  to  pre- 
vent that  body  from  ordering  its  employes  to  strike. 

The  semi-aunual  meeting  of  the  Ohio  Society  of 
Mechanical,  Electrical  and  Steam  Engineers  was 
held  in  Columbus  this  week,  when  a  number  of  in- 
teresting papers  on  pra-ctical  subjects  were  read. 
Quite  a  number  of  new  members  were  added  to  the 
li.st   also. 

It  is  said  that  the  plans  for  improving  the  Cin- 
cinnati. Dayton  and  Toledo  traction  property  are 
now  taking  definite  shape,  and  an  attempt  will  be 
made  to  get  at  it  at  an  early  date.  To  make  the 
improvements  desired  something  over  $1,000,000  will 
be  required.  The  company  has  $1,500,000  bonds  in 
the  treasury  yet,  and  $3,500,000  are  outstanding. 
Manager  F.  J.  J.  Sloat  is  planning  to  make  a  better 
service   and    faster   time. 

City  Solicitor  Baker  of  Cleveland  has  rendered 
an  opinion  that  the  land  in  the  Public  Square  cannot 
be  used  for  electric  depot  purposes,  as  planned  some 
time  ago.  The  conditions  of  the  deed  conveying  it 
to  the  city  would  cause  a  reversion  to  the  original 
owners  if  it  were  used  for  other  than  park  purposes. 

The  municipal-ownership  feature  will  be  injected 
into  three  of  the  proposed  two-cent-fare  ordinances 
in  Cleveland  before  they  will  be  approved  by  Mayor 
Johnson.  The  fourth  was  killed  in  council.  The 
mayor  and  his  followers  expect,  it  is  said,  that  the 
promoters  will  refuse  to  accept  the  ordinances  in 
that  way.  The  city  of  Cleveland  could  then  claim 
that  the  applications  were  not  made  in  good  faith 
and  attempt  to  retain  the  deposit  of  $20,000  that  was 
made  with  it  as  a  guaranty. 

Superintendent  Ralph  Peters  of  the  Pennsylvania 
road  has  confirmed  the  report  that  the  Cincinnati 
and  Muckingum  Valley  road  from  Lancaster  to 
Trinvvay  will  be  equipped  for  electric  cars.  Pro- 
nosed  electric  lines  through  that  section  of  the  state, 
he  says,  makes  it  necessary  to  have  cars  run  cftener 
than  a  steam  railway  can  operate  trains,  and  the 
electrical  equipment  will  be  put  on  to  meet  com- 
petition. 

Representatives  of  companies  manufacturing  in- 
candescent lamps  met  at  the  Hollenden  Hotel,  Cleve- 
land, this  week  and.  it  is  said,  completed  an  asso- 
ciation. Reports  have  been  made  that  an  agree- 
ment was  entered  into  to  increase  the  price  of  lamps, 
but  this  has  not  been  confirmed. 

The  Panhandle  Traction  Company  is  arranging 
to  connect  Wheeling  and  Steubenville.  The  cost  of 
making  the  connection  and  building  the  track  needed 
will  be  about  $160,000. 

L.  W.  Parks  has  resigned  as  general  ticlcet  agent 
of  the  Columbus,  London  and  Springfield  electric 
railway,  to  accept  a  position  with  the  Columbus, 
Delaware  and  Marion  at  Marion.  Alfred  Kock,  his 
assistant,  will  succeed  him. 

George  Stanley  of  Cleveland,  president  of  the 
New  York  and  Long  Island  Traction  Company,  took 
a  party  of  Cleveland  capitalists  on  a  trip  of  inspec- 
tion over  the  line  this  week.  N.  O.  Stone,  I.  N. 
Topliff,  Will  Christy,  L.  W.  Prior.  George  W.  York. 
O.  G.  Kent,  Samuel  Strong,  D.  Leuty  and  several 
ethers  were  in  the  party.  O.  M.  C. 
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municipal  Hght  and  water  system.  Of  this  amount 
the  electric-light  and  fire-alarm  system  will  receive 
$3,9oa 

The  Detroit,  Toledo  and  Monroe  Short  Line  is 
g:omg  to  put  up  a  fight  against  the  steam  roads  run- 
nmg  between  Detroit  and  Cleveland.  Orders  have 
been  placed  for  four  elegant  sleeping  cars,  to  be 
run  between  these  cities,  connections  to  be  made  at 
Toledo  with  the  Norwalk  line  for  Cleveland.  These 
cars  will  leave  Detroit  and  Cleveland  each  night  at 
11:30,  as  soon  as  the  Detroit-Toledo  company  can 
arrange  to  run  its  cars  to  the  Detroit  City  Hall  over 
the  Detroit  United  line.  C.  G    W 


Michigan. 


Ohio. 

Cleveland.  May  14. — The  Miami  and  Erie  Trans- 
portation Company  has  been  granted  an  extension 
of  three  years  in  which  to  complete  the  electric-haul- 
age line  from  Cincinnati  to  Dayton  by  the  State 
Board  of  Public  ^^'orks.  The  action  was  taken  at 
the  request  of  the  bondholders,  who  promise  to  re- 
organize the  company,  take  it  out  of  the  hands  of  a 


Detroit,  May  14. — Extensive  improvements  are  be- 
ing made  in  the  Michigan  Agricultural  College,  lo- 
cated near  Lansing.  A  new  $50,000  power  house 
will  be  constructed  of  stone  and  brick,  to  be  122  by 
84  feet.  This  will  contain  the  engines  for  supplying 
electric  power  and  water  to  the  college  grounds. 
Expensive  tunnels  are  being  constructed,  which,  to- 
gether with  the  power  house,  will  make  a  very 
elaborate  system.  The  tunnels  will  cost  about  $45,- 
000.  They  are  six  feet  high  and  four  feet  wide;  they 
will  contain  the  steam  and  gas  pipes  and  the  electric 
and  telephone  wires.  Steam  will  be  taken  from  the 
main  boiler  house  to  17  large  buildings  for  heating 
purposes.  Formerly  the  electricity  for  the  college 
was  taken  from  the  city  of  Lansing,  and  during  wet 
weather  the  college  wa.s  sometimes  without  light, 
owing  to  the  weakening  of  the  current  in  the  long 
transmission. 

The  LTniversity  of  Michigan  has  recently  been 
granted  two  funds  for  the  advancement  of  electrical 
study.  The  first  was  by  the  trustees  of  the  Eliza- 
beth Thompson  science  fund  for  the  study  of  Clark 
and  Weston  standard  cells.  The  second  grant  was 
by  the  Carnegie  Institution  of  Washington,  for  the 
determination  of  the  electromotive  force  of  Clark 
and  cadmium  standard  cells  and  of  the  electrochem- 
ical equivalent  of  silver.  These  funds  have  been 
placed  in  the  hands  of  Professor  H.  S.  Carhart. 

Mayor  Maybury  of  Detroit  will  not  give  up  his 
fight  against  the  street  railways  for  a  three-cent  fare 
and  a  universal  transfer.  A  meeting  was  held  in  his 
office  this  week  which  was  attended  by  several  mem- 
bers of  the  state  Legislature  and  influential  citizens 
and  a  resolve  was  made  to  make  a  determined  effort 
to  place  the  regulation  of  rates  of  charge  by  public- 
service  corporations  in  the  hands  of  the  municipali- 
ties. A  bill  has  been  prepared  by  the  citj'  attorney 
and  a  committee  appointed  by  the  maj'-or  to  consider 
and  act  on  changes  suggested.  The  appeal  recently 
made  to  other  cities  for  a  special  session  of  the 
Legislature  was  without  result 

The    city   of   Wyandotte   will    spend    $7,450   on   its 


Indiana. 

Indianapolis,  May  16.— F.  T.  Bowles,  superintend- 
ent of  the  Lake  Erie  and  Western  railroad,  with 
headquarters  in  Lafayette,  announces  that  before  the 
end  of  the  summer  motor  cars  will  be  in  operation 
on  all  the  divisions  of  his  road  where  interurban 
lines  parallel  it.  Mr.  Bowles  declares  that  motor 
cars  are  feasible  and  says  gasoline  will  be  used  to 
furnish  the  motive  power  for  the  cars  that  are  now 
being  remodeled  for  this  purpose. 

The  Citizens'  Street  Railway  Company  of  Vin- 
cennes  is  completing  a  number  of  improvements.  A 
number  of  new  and  modern  cars  have  been  put  in 
service  and  the  new  power  house  is  ready  for  the 
machinery,  which  will  be  installed  this  week.  Ex- 
tensions of  several  lines  are  also  being  made. 

The  commissioners  of  Delaware  County  have 
granted  a  franchise  to  J.  P.  McGrantz  of  Hartford 
City  for  an  electric  road  through  Delaware  County. 

S.  R.  Nelson,  general  manager  of  the  Fort  Wayne 
and  Southwestern  Traction  Company,  has  returned 
from  New  York  and  announces  that  fast  through 
cars  will  be  put  on  and  operated  between  Fort 
Wayne  and  Logansport  in  a  short  time.  The  road- 
bed will  be  put  in  shape  and  a  few  sharp  curves 
taken  out.  It  is  proposed  to  run  the  75  miles  in  a 
little  over  two  and  a  half  hours. 

The  Public  Service  Company  of  Mooresville  is 
advertising  for  bids  for  the  construction  of  the 
power  house  and  machinery  for  an '  electric-light 
plant.  The  plans  and  specifications  are  ready  and 
will  be  sent  out  to  applicants. 

The  town  board  of  New  Haven  has  rejected  all 
bids  for  the  construction  of  an  electric-light  plant 
and  will  readvertise  for  bids  at  once. 

The  City  Light  and  Power  Company  has  been 
awarded  the  contract  to  light  the  city  of  Booneville. 
The  company  will  construct  a  new  plant  and  equip 
it  with  modern  machinery.  The  city  reserves  the 
right  to  lease  or  purchase  the  plant  at  its  option. 

The  Indianapolis  Automobile  Racing  Association 
has  been  incorporated.  The  purpose  of  the  com- 
pany is  to  promote  and  encourage  the  manufacture 
of  vehicles  propelled  by  electricity,  gasoline,  steam, 
etc.  James  Allison,  C  G.  Fisher.  C.  B.  Sommers 
and  F.  B.  Willis  are  the  Incorporators.  F. 


Pacific  Slope. 

San  Francisco,  May  12. — The  commissioners  of 
Golden  Gate  Park  are  considering  the  advisability 
of  installing  an  electric-light  plant  there  at  an  esti- 
mated cost  of  about  $7,200. 

James  F.  Lawless,  formerly  manager  of  the  San 
Francisco  Gas  and  Electric  Company,  has  left  for 
New  York. 

At  a  recent  meeting  of  the  new  directors  of  the 
San  Francisco  Gas  and  Electric  Company  the  fol- 
lowing officers  were  elected:  President,  W.  E. 
Bourn;  vice-president.  A.  H.  Payson;  second  vice- 
president,  C.  O.  Hooker;  secretary  and  treasurer. 
Charles    L.    Barrett. 

The  directors  of  the  California  Gas  and  Electric 
Corporation  have  chosen  E.  J.  De  Sabla.  Jr.,  presi- 
dent; John  Martin,  first  vice-president;  F.  G.  Drum, 
second  vice-president:  R.  AI.  Hotaling.  treasurer; 
John  A.  Britton,  general  manager,  and  C.  W.  Con- 
lisk,   secretary. 

The  Alturas  Electric  Light  and  Power  Company 
has  been  incorporated  at  Bieber.  Cal.,  by  D.  E.  Mul- 
key,  S.  N.  Mulkey,  J.  M.  Gibbons  and  others.  It 
is  the  intention  of  the  company  to  install  a  power 
plant  on  Pine  Creek. 

Albert  Dickison,  George  Sohns.  Harry  Kennedy 
and  W.  E.  Gitzdanner  of  Seattle  have  been  awarded 
a  franchise  for  the  construction  of  an  electric-light 
plant  in  Seward,  Alaska.  The  plant  will  have  1.700 
lights  to  start  with. 

The  cit>^  of  Alameda,  Cal.,  will  install  a  day  serv- 
ice for  power  from  the  municipal  electric-light  works. 
The  plan  to  secure  a  part  of  the  current  from  Oak- 
land has  been  abandoned. 

The  Santa  Maria  Light  and  Power  Company  has 
been  incorporated  at  Los  Angeles  with  a  capital 
stock  of  $25,000.  The  incorporators  are  H.  T.  Duff, 
Benjamin  M.   Page  and  W.   F.  Gibbs. 

W.  R.  Hewitt,  chief  of  the  Department  of  Elec- 
tricity of  San  Francisco,  has  submitted  to  the  super- 
visor's an  estimate  of  the  needs  of  the  department 
for  the  fiscal  year,  which  includes  $16,488  for  over- 
head construction,  S4.049  for  electric  lighting  in 
municipal  offices,  and  S200,ooo  for  a  fire-alarm  system. 

A  meeting  of  the  stockholders  of  the  Mutual  tlec- 
tric  Light  Company  of  San  Francisco  has  been  called 
for  June  21st  to  vote  an  issue  of  $400,000  of  gold 
bonds.  The  company  is  erecting  a  new  5.oot>-horse- 
power  plant  at  the  corner  of  Spear  and  Folsom 
Streets  in  San  Francisco. 

The    San   Francisco  and   Napa   Railway   Company 
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has  been  incorporated  in  San  Francisco  by  A.  D. 
Harrison,  S.  M.  Van  Wyck,  Jr.,  and  others.  The 
company  will  construct  a  railroad  to  run  from  San 
Francisco  to  Napa,  and  also  a  telephone  system  and 
telegraph  line.  A. 


PERSONAL. 


W,  M.  Daly,  general  superintendent  of  the  Detroit 
(Mich.)  public  lighting  commission,  who  has  been 
confined  to  his  home  for  some  time  by  sickness,  is 
now  reported  better. 

Thomas  R.  Mercein  of  Milwaukee;  secretary  of 
the  Northwestern  Electrical  Association,  was  in  Chi- 
cago last  week,  making  arrangements  to  attend  the 
Boston  convention  of  the  National  Electric  Light 
Association,  to  which  he  is  a  delegate. 

The  John  Scott  legacy  premium  and  medal  issued 
by  the  Franklin  Institute  of  Philadelphia  for 
meritorious  inventions,  has  just  been  awarded  to 
John  A.  Brill  of  Philadelphia  for  his  invention  of 
the  Brill  convertible  and  semi-convertible  car. 

Louis  F.  Philo,  who  for  the  last  six  years  has 
been  connected  with  the  Wesco  Supply  Company,  in 
the  capacit}'  of  manager  of  the  supply  department, 
has  resigned  to  accept  the  position  of  assistant  man- 
ager of  sales  with  the  Ewing-Merkle  Electric  Com- 
pany of  St.  Louis. 

J.  C.  McQuiston.  formerly  secretary  of  the  West- 
inghouse  Companies'  Publishing  Department,  has 
lately  been  made  superintendent  and  responsible  head 
of  the  department.  Mr.  McQuiston  is  a  pleasing 
writer  and  a  man  of  energy  and  ability.  His  pro- 
motion is  well  deserved. 

Max  Loewenthal  of  New  York  city  was  in  Chi- 
cago last  week,  returning  from  an  extended  trip  to 
the  Pacific  Coast  in  the  interest  of  the  Prometheus 
Electric  Company.  Mr.  Loewenthal  is  an  experi- 
enced electrical  engineer  and  is  now  devoting  much 
attention  to  electric  heating  and  cooking. 

John  H.  Young,  formerly  with  the  Wisconsin 
Telephone  Company  in  Milwaukee,  has  recently  as- 
sumed the  office  of  general  manager  of  the  Modern 
Electric  Company  of  Burlington,  Iowa.  Mr.  Young 
is  a  graduate  of  the  University  of  Illinois  in  the  elec- 
trical engineering  course,  and  has  had  extensive 
experience  in  telephone  work. 

Prof.  Albert  W.  Smith  has  been  made  director 
of  Sibley  College  of  Mechanical  Engineering.  Cor- 
nell University,  to  succeed  the  late  Robert  H.  Thurs- 
ton. Professor  Smith  holds  a  similar  position  in 
Leland  Stanford  University,  which  he  will  give  up 
at  once.  He  is  a  graduate  of  Cornell  in  the  class 
of  '78,  served  on  the  Sibley  College  faculty  from 
1S87  to  1S91,  and  was  professor  of  machine  design 
in  the  University  of  Wisconsin  when  called  to  Cal- 
ifornia. 

In  the  list  of  alternate  delegates-at-large  from 
Illinois  elected  to  the  Republican  national  conven- 
tion by  the  Republican  state  convention  at  Spring- 
field last  week  appears  the  name  of  Mr.  Samuel 
Insull,  president  of  the  Chicago  Edison  Company. 
Mr.  Insull  is  now  in  Europe,  and  is  expected  to 
return  about  June  loth.  It  is  believed  that  this 
honor  has  been  bestowed  upon  Mr.  Insull,  in  his 
absence,  without  his  knowledge.  Mr.  Insull  is,  of 
course,  prominent  in  industrial  affairs,  not  in  politics, 
and  this  fact  makes  the  compliment  more  conspicu- 
ous. 

Richard  McCulloch,  acting  general  manager  of  the 
Chicago  City  Railway  Company  since  the  resignation 
of  his  father,  Captain  Robert  McCulloch,  has  ac- 
cepted a  position  as  assistant  to  the  general  manager 
of  the  St.  Louis  Transit  Company,  which  position 
is  held  by  his  father.  He  will  give  his  attention 
to  the  mechanical  and  engineering  departments.  Mr. 
McCulloch  has  been  with  the  Chicago  company  four 
years,  during  which  time  the  company  has  profited 
by  his  engineering  skill.  He  is  32  years  of  age  and 
was  educated  in  St.  Louis.  Completing  his  studies, 
he  went  to  Geneva,  Switzerland,  where  he  spent  two 
years  at  practical  work  with  a  street-railway  com- 
pany. Fie  will  assume  his  new  duties  in  about  a 
month. 


ELECTRIC  LIGHTING. 

A  franchise  has  been  granted  for  an  electric-light 
plant  in  Lenox,  Iowa.  J.  R.  Thompson  is  interested 
in  the  enterprise  and  he  is  in  the  market  for  a  dy- 
namo, switchboard  and  other  equipment  for  the 
plant. 

The  Quincy  (Cal.)  Water  and  Power  Company 
has  been  incorporated  by  J.  D.  Goodwin  and  others. 
The  capital  is  $50,000.  The  waterworks  will  be  im- 
proved and  an  electric-light  and  power  plant  will 
be  installed. 

In  some  of  the  sleeping  cars  of  the  Chicago,  Mil- 
waukee and  St.  Paul  railroad,  passengers  may  now 
have  electric  lights  in  the  upper  berths.  The  sockets 
are  fixed  in  the  berths,  but  for  the  lamp  the  passen- 
gers  must   apply  to  the   porter. 

An  unusually  large  electric  sign  adorns  the  new 
Butterick  Building  in  New  York  city.  The  sign 
occupies  the  entire  side  of  the  building  facing  the 
North  River  and  is  easily  readable  a  distance  down 
the  harbor,  across  in  New  Jersey  and  a  long  dis- 
tance up  the  Hudson.  The  letter  B  ;s  68  feet  high 
and  the  other  letters  measure  54  feet  in  height. 


ELECTRIC  RAILWAYS. 

While  the  Illinois  Central  Traction  Company  is 
going  ahead  with  the  work  of  setting  up  its  cars  and 
finishing  its  track  in  order  to  begin  its  service, 
nothing  has  been  done  by  the  City  Council  of  Spring- 
field, 111.,  in  the  way  of  passing  a  franchise  ordi- 
nance to  take  the  place  of  the  one  vetoed  by  Mayor 
Devereux.  The  special  sub-committee  to  which  the 
Hay  ordinances  were  referred  with  instructions  to 
draw  up  a  new  ordinance,  has  not  even  met.  The 
delay  is  being  commented  upon  in  various  ways  and 
the  idea  was  advanced  that  the  council  is  going  to 
give  up  the  fight  and  let  the  old  ordinance  (perpetual 
franchise)    stand. 


POWER  TRANSMISSION. 

A  proposition  to  transmit  electricity  generated  at 
the  large  dam  recently  built  by  the  Consolidated 
Water  Power  and  Paper  Company  of  Marshfield, 
Wis.,  to  the  city  of  Marshfield,  to  light  the  streets 
and  business  houses  is  being  considered  by  the  City 
Council. 

I  The  Oregon  Power  and  Development  Company  of 
Baker  City  has  been  incorporated  with  a  capital  of 
$200,000.  An  electric  plant  will  be  constructed  in 
the  Greenhorn  mining  district  on  Granite  Creek. 
Waterpower  will  be  obtained  from  Granite,  Boulder 
and   Sunrise  Creeks. 

Governor  Odell  of  New  York  has  vetoed  the 
Thompson  bill,  enlarging  the  scope  and  powers  of 
the  Niagara,  Lockport  and  Ontario  Power  Company. 
In  a  memorandum  explaining  his  veto  he  says  the 
bill  gives  the  company  valuable  rights  without  com- 
pensation, and  he  takes  strongly  the  sentimental  view 
that  the  state  should  preserve  the  natural  beauty  of 
Niagara  Falls,  which  is  menaced  by  the  companies 
alreadv  installed  there. 


SOCIETIES  AND  SCHOOLS. 

The  annual  convention  of  the  Canadian  Electrical 
Association  will  be  held  this  year  in  Hamilton,  Ont., 
on  June  15th  to  17th.  Cnairman  R.  G.  Black  of  the 
committee  on  papers  states  that  the  promise  of  an 
excellent  series  of  papers  has  been  secured.  There 
is  much  to  interest  electrical  men  in  Hamilton,  in- 
cluding the  systems  of  the  Hamilton  Electric  Light 
Company,  Cataract  Power  Company  and  the  new 
works  of  the  Westinghouse  Electric  and  Manufac- 
turing Company.  A  day  will  probably  be  spent  view- 
ing the  power-development  work  at   Niagara  Falls. 


SPACE    TELEGRAPHY. 

The  Oeveland  Plain  Dealer  of  recent  date  says: 
"A  wireless-telegraph  service  has  been  opened  to 
public  use  between  this  city  and  Buffalo.  The  dis- 
tance of  nearly  200  miles  is  the  longest,  assert  the 
managers  of  the  service,  over  which  practical  service 
has   been   installed." 

Rev.  Joseph  Murges,  pastor  of  the  Roman  Catholic 
church  at  Wilkesbarre,  Pa.,  has  invented  and  put 
in  operation  a  system  of  space  telegraphy  which  he 
asserts  is  more  simple  and  at  the  same  time  has 
more  speed  in  sending  and  receiving  than  the  Mar- 
coni system.  Several  patents  have  just  been  issued 
on  the  invention. 

Space  telegraphy  is  said  to  be  proving  of  value 
to  the  German  authorities  in  Southwest  Africa.  In 
the  beginning  of  the  insurrection  of  the  Herreros,  the 
military  telegraph  lines,  which  were  the  only  means 
of  connection  between  the  field  and  headquarters, 
were  continually  being  cut  down  and  destroyed  by 
the  natives.  During  the  last  few  months,  however, 
every  detachment  of  troops  in  the  field  has  been 
provided  with  wireless  instruments,  it  is  said,  and 
has  been  in  constant  communication  with  the  com- 
mander-in-chief. Because  of  this  success  the  Ger- 
man War  Department  is  reported  to  have  decided 
to  establish  a  new  army  branch  of  expert  space- 
telegraph  operators  under  the  command  of  a  high 
officer  of  the  general  staff. 


PUBLICATIONS. 


"Tipless  Facts"  are  contained  in  a  folder  sent  out 
by  the  Fostoria  Incandescent  Lamp  Company  of  Fos- 
toria,  Ohio.  In  the  folder  it  is  asserted  that  the 
Fostoria  tipless  lamp  has  now  so  far  been  perfected 
as  to  be  of  the  very  highest  grade,  besides  possessing 
the  advantage  of  being  without  a  tip. 

Some  'Tacts  without  fringe"  concerning  Columbia 
lamps,  manufactured  by  the  Columbia  Incandescent 
Lamp  Company  of  St.  Louis,  are  contained  in  a 
little  pocket-book  sent  out  by  that  company  which 
is  entitled  "A  Wallet-full  of  Wisdom."  The  book 
will  be  found  useful  to  prospective  lamp  buyers  and 
will  be  appreciated  by  anyone  who  can  recognize  a 
clever  piece  of  work. 

The  catalogue  issued  by  the  Sprague  Electric  Com- 
pany of  New  York  on  1904  electric  fans  will  attract 
attention  at  once,  even  if  for  no  other  reason  than 
the  artistic  design  of  its  cover.  But,  in  addition,  the 
contents  of  the  pamphlet  are  well  arranged  and  pre- 
sent clearly  just  what  the  company  wishes  to  express 
— the  excellence  of  the  Lundell  fans.  The  fans  de- 
scribed  are  of  the   desk  and   ceiling  variety,  and   a 


line  of  small  exhaust  fans  is  also  offered.  The  com- 
pany also  wishes  to  bring  to  the  notice  of  the  trade 
its  type  M.  C.  direct-current  motors,  which  are  de- 
scribed in  bulletin  No.  216. 

The  Adams-Bagnall  Electric  Company  of  Cleve- 
land has  issued  a  series  of  bulletins  descriptive  of 
its  series  alternating-current  arc-light  system.  Sev- 
eral of  the  bulletins  take  up  some  one  part  or  detail 
of  the  system  and  illustrate  and  explain  that.  For 
instance,  one  of  the  bulletins  describes  the  regulator, 
another  the  switching  devices,  and  others  the  various 
styles  of  lamps.  There  are  also  several  bulletins 
giving  directions  for  the  operation  of  the  system. 

The  Keystone  Electric  Company  of  Erie,  Pa.,  is 
presenting  to  the  public  a  booklet  illustrating  its 
generators,  motors  and  switchboards.  The  booklet 
consists  principally  of  illustrations  of  the  different 
apparatus,  it  being  the  object  to  impress  upon  the 
possible  purchaser  the  fact  that  the  company  is 
familiar  with  every  application  of  the  motor  and 
generator  to  power  and  lighting  purposes  rather  than 
to  go  into  the  details  of  construction.  Switches, 
switchboards,  panel  boards  and  cabinets  are  treated 
more  in  detail  in  bulletin  No.  4001,  which  gives  de- 
scriptions of  parts  and  dimensions. 


MISCELLANEOUS. 


The  Washington  Monument  has  again  been  struck 
by  lightning,  this  time  with  no  serious  damage. 
The  bolt  entered  at  the  top  of  the  shaft,  burned  out 
the  telephone  there,  passed  down  the  iron  framework 
in  the  elevator  shaft  to  the  lower  floor,  through  the 
shaft  to  the  motor  room,  and  then  along  the  elec- 
tric cable  to  the  engine  room  in  the  boiler  house, 
where  it  entered  the  ground. 

A  Cincinnati  concern  is  manufacturing  a  motor- 
driven  ice-cream  freezer.  The  motor  and  starting 
rheostat  are  mounted  on  a  solid  base,  upon  which  is 
also  secured  the  freezer  geared  to  the  motor.  Great 
speed  is  thus  attainable  and  the  mixture  is  thor- 
oughly beaten  during  the  freezing  process.  The 
motor  is  placed  on  cans  having  a  capacity  as  low 
as  25  quarts.  On  the  25-quart  freezer  the  motor  is 
two-thirds  of  a  horsepower  and  makes  900  revolu- 
tions per  minute,  using  current  at  no  volts. 

The  Hudson  and  Manhattan  Railroad  Company 
will  soon  begin  work  on  the  third  Hudson  tunnel, 
which  will  extend  from  the  foot  of  Exchange  Place, 
Jersey  City,  to  a  point  under  Pier  13,  New  York, 
and  up  Cortlandt  Street  to  a  tenninal  on  the  west 
side  of  Church  Street  between  Cortlandt  and  Fulton 
Streets,  whence  it  will  continue  down  Fulton  Street 
to  Pier  14.  and  back  to  the  Jersey  City  terminal, 
near  the  Pennsylvania  Railroad  station.  It  is  de- 
signed to  carry  passengers,  baggage  and  express,  and 
it  is  proposed  to  connect  with  the  Jersey  City  surface 
cars,  with  the  steam-railroad  depots  and  in  New 
York  with  the  rapid-transit  subway,  now  being  built 
on  lower  Broadway. 


TRADE  NEWS. 


J.  H.  Hallberg,  who  recently  opened  an  office  at 
45  Broadway,  New  York,  as  consulting  engineer, 
has  decided  to  make  a  specialty  of  electrical  distribu- 
tion and  illumination,  particularly  in  the  line  of  arc 
':ghtirg. 

The  Northern  Electrical  Manufacturing  Company 
has  removed  its  Chicago  office  from  the  main  floor 
of  the  Monadnock  Building  to  Rooms  425-428.  This 
change  was  made  necessary  owing  to  the  company's 
constantly  increasing  business,  obtained  through  the 
Chicago  office,  which  is  being  so  ably  managed  bv 
F.  L.  Stagg. 

The  Chicago  office  of  the  Stanley  Electric  Manu- 
facturing Company,  heretofore  located  on  the  main 
floor  of  the  Monadnock  Building,  has  been  removed  to 
larger  and  more  commodious  quarters  in  Rooms  425 
to  428,  inclusive,  of  the  same  building.  The  Stanley 
company's  western  business,  under  the  energetic  man- 
agement of  E.  L.  Barr,  has  increased  largely  during 
the  last  year. 

George  H.  Barker,  vice-president  of  the  Am.erican 
"  Conduit  Company,  passed  through  Chicago  last  week 
on  his  way  to  the  California  office  of  the  company. 
Mr.  Barker  states  that  the  demand  for  the  American 
Conduit  Company's  product  was  never  better.  A.  W. 
Buchanan,  general  manager  of  the  same  company, 
was  transferred  on  May  ist  from  the  Los  Angeles 
office  to  Chicago.  Mr.  Buchanan  will  give  close  per- 
sonal supervision  to  the  manufacture  and  other  de- 
tails of  the  American  Conduit  Company's  business 
and  will  make  every  effort  to  see  that  the  increasing 
popularity  of  its  bituminized  fiber  conduit  will  con- 
tinue to  be  merited.  The  company's  Chicago  office 
is  located  on  the  tenth  floor  of  the  Manhattan  Build- 
ing. 


BUSINESS. 


Rossiter,  MacGovem  &  Co.  of  New  York  city 
have  on  hand  a  large  stock  of  second-hand  electrical 
machinery,  steam  engines,  boilers  and  cars,  as  shown 
by  the  long  list  issued  Mav  ist.  Generators,  motors 
and  transformers  are  listed  of  almost  every  size  and 
made  by  well-known  manufacturers.  The  firm  guar- 
antees all  machinery  sold  to  be  in  a  first-class  operat- 
ing condition.  Nearly  all  the  machinery,  before  be- 
ing  placed   on   the   market,    is    first   overhauled   and 
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inspected  at  the  Jersey  City  or  St.  Louis  factories 
of  the  company.  Branch  offices  are  located  at  Bos- 
ton and  St.  Louis. 

The  Knutson  gravity  clutch,  manufactured  by  John 
L.  Peterson  &  Co.  of  Galesburg,  111.,  continues  to 
find  favor  with  its  many  users.  It  is  declared  that 
each  clutch  is  carefully  inspected  before  being  sent 
0':t,  thus  insuring  the  best  possible  operation.  The 
company  guarantees  satisfaction.  A  neat  booklet 
setting  forth  its  numerous  advantages  may  be  had 
on   1  co.uest. 

Judge  Lacombe  of  the  United  States  Circuit  Court 
for  the  Southern  District  of  New  York,  on  May  gth, 
filed  an  opinion  in  tlte  case  of  the  Weston  Electrical 
Instrument  Company  against  the  Whitney  Electrical 
Instrument  Company  and  Machado  &  Roller,  de- 
clining to  grant  an  injunction  against  the  Whitney 
company  and  Machado  &  Roller  upon  the  Weston 
patent    No.    392,387,   which    was     recently    sustained 


against  other  instrument  companies.  It  is  stated  that 
there  is  no  appeal  from  Judge  Lacombe's  decision. 
Machado  &  Roller,  the  genei'al  selling  agents  of 
the  Whitney  Electrical  Instrument  Company,  an- 
nounce that,  in  addition  to  this  recent  decision,  an- 
other suit  brought  by  the  Weston  company  against 
the  Whitney  Electrical  Instrument  Company  and 
themselves  on  Weston  patent  No.  446,489,  likewise 
covering  Weston  instruments,  was  dismissed  upon 
final  hearing  by  the  court  last  October,  and  the  costs 
assessed  on  the  Weston  company. 

Mr.  A,  S.  Hubbard  of  the  Cooper  Hewitt  Elec- 
tric Company  of  220  West  Twenty-ninth  Street,  New 
York,  has  sold  94  lamps  for  installation  in  "Dream- 
land" at  Coney  Island.  New  York,  30  of  which  will 
be  used  in  the  submarine  boat.  Ten  of  the  Cooper 
Hewitt  lamps  have  been  furnished  to  Thomson  & 
Dundy  of  Luna  Park,  Coney  Island.  Sixty-five  of 
these  lamps  will  be  used  in  "Venice  by  Moonlight." 


The  weird  brilliancy  of  these  lamps  is  a  great  attrac- 
tion and  the  light  is  especially  suited  to  moonlight, 
ice  and  water  effects.  The  lamps  are  also  being  used 
on  the  Pike  at  the  St.  Louis  World's  Fair  with 
excellent  effect. 

Judging  from  the  increased  demand  for  the  Crys- 
tal chemical  coloring  used  so  extensively  for  coloring 
incandescent  lamps  and  manufactured  by  the  Web- 
ster Chemical  Company  of  St.  Paul,  Minn.,  the 
company  believes  that  the  superiority  of  this  mode 
of  obtaining  a  brilliant  and  durable  transparency 
has  at  last  been  appreciated  by  lamp  users.  The 
Webster  product  is  used  extensively  and  is  said  to 
give  the  best  of  satisfaction.  The  coloring  can  be 
furnished  to  give  almost  any  effect.  '  The  process  of 
obtaining  the  coloring  effect  is  simple  and  practically 
instantaneous,  consisting  merely  of  immersing  the 
lamp  in  a  bath  of  the  solution,  withdrawing  imme- 
diately and  drying  on  exposure  to  the  air. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


759,229.  Apparatus  for  Testing  the  Eyesight. 
Adolph  Bechtold  and  August  C.  Bechtold,  New- 
York,  N.  Y.,  assignors  to  the  Meyrowitz  Manu- 
facturing Company.  Application  filed  August 
20.    1902.     Renewed    August    12,    1903. 

A  motor-driven  apparatus  shifts  successive  rows  of 
characters  in  front  of  an  aperture  for  testing  the  eye- 
sight. 

759*237.  Circuit  Changer.  Charles  C.  Cadden, 
Cleveland,  Ohio,  assignor  to  the  Williams  Ab- 
bott Electric  Company,  Cleveland,  Ohio.  Appli- 
cation filed  June  15,  1903. 

Contact  strips  are  thrown  into  and  out  of  connection 
^y  the  movement  of  a  lever. 

759.241.  Electric-railway  System.  George  L.  Cragg, 
Chicago,  111.,  assignor  to  Bion  J.  Arnold,  Chi- 
cago. 111.     Application  filed  May  22,  1902. 

An  alternating-current  single-phase  motor  is  carried  by 
the  car  and  is  started  by  another  electric  motor  carried 
upon  the  car.  A  variable-gear  connection  is  supplied 
between  the  sincrle-phase  motor  and  the  running  gear  _  of 
the  vehicle,  with  means  whereby  the  gear  connection 
between  the  single-phase  motor  and  the  running  gear  of 
the   vehicle   may  be   broken. 

759.242.  Electric-railway  System.  George  L.  Cragg, 
Chicago,  111.,  assignor  to  Bion  J.  Arnold,  Chi- 
cago,   111.     Application    filed    May   22    1902. 

The  car  motor  is  driven  by  a  single-phase  motor  and  is 
so  arranged  that  it  may  be  temporarily  operated  as  a 
split-phase    motor    for    starting. 

759.243.  Electric-railway  System.  George  L.  Cragg, 
Chicago,  III.,  assignor  to  Bion  J.  Arnold,  Chi- 
cago, III.     Application  filed  May  22,  1Q02. 

The  single-phase  motor  is  attached  to  the  car  axle  by  a 
variable  gear  with  means  located  partly  noon  and  partly 
of  the  vehicle  for  bringing  the  motor  up  to  speed. 

759.244.  Electric-railway  System.  George  L.  Cragg, 
Chicago,  111.,  assignor  to  Bion  J.  Arnold,  Chi- 
cago, 111.     Application  filed  May  22,   1902. 

The  single-phase  motor  is  brought  to  speed  by  a  separate 
motor  on  the   car. 

759,276.  Insulator  for  Telegraph  Wires.  Clayton 
Hobert,  Philadelphia,  Pa.  Application  filed 
April  10,  1903. 

A  lower  portion  of  the  insulator  screws  on  to  the  in- 
sulator pin  and  has  upon  the  top  a  groove  for  the  re- 
ception of  the  wire.  A  cap  screws  on  to  the  lower  portion 
and  holds  the  wire  in  place.      (See  cut.) 

759.280.  Telephone  Attachment.  Stephen  C.  Hough- 
ton, San  Francisco,  Cal.,  and  Frank  M.  Potter, 
Jr.,  Syracuse,  N.  Y.  Application  filed  December 
30,  1903. 

A  support  for  the  telephone  receiver  is  described  which 
holds  it  in  the  proper  relation  to  the  transmitter  to  bring 
it  beside  the  speaker's  ear. 

759.281.  Signaling.  Gustav  A.  Huber,  Mounthope, 
N.  Y.     Application  filed  January  g,   1904. 

Spring-driven  gearing  is  adapted  when  released  to  drive 
a  small  armature  which  develops  current  to  ring  signal 
bells. 

759,286.  Electricity  Meter.  Martin  Kallmann,  Ber- 
lin. Germany,  assignor  to  the  Internationale 
Electricitats  Zahler  Gesellschaft,  M.  B.  H.,  Ber- 
lin, Germany.  Application  filed  September  28, 
1901. 

Extending  axially  through  a  shunt  coil  from  the  main 
circuit  is  a  spindle  carrying  a  brake  disk.  Armature 
arms  extend  from  a  sleeve  on  the  spindle  within  the 
coil.  A  relay  mechanism  includes  a  resetting  contact  arm. 

759,288.  Electric  Brake.  Walter  Lasar.  St.  Louis, 
Mo.,  assignor  of  one-half  to  the  Lasar  Elevator 
Company.     Application   filed   February   10,    1902. 

An  electric  brake  comprises  a  breaking  mechanism,  a 
lever  for  operating  the  mechanism  and  a  solenoid  having 
a  core  operative! y  connected  to  the  lever.  A  circuit- 
breaking  arm  is  operatively  connected  to  the  lever  to  be 
moved  thereby,  and  means  for  automatically  retracting  the 
lever  to  its  normal  position  are  supplied.  The  circuit- 
breaking  arm  is  arranged  to  control  the  motor  circuits  and 
carries  contacts  in  the  solenoid  circuit. 

759.316.  Telephone  Receiver,  Walter  C.  Runge. 
London,  England.  Application  filed  December 
6,  1902. 

A  diaphragm  between  the  casing  and  the  cover  of  the 
receiver  contains  transmitting  magnets.  A  threaded  plug 
supports  the  magnets  and  en^geswith  the  inside  of  the 
casing  while  a  removable  locking  ring  is  screwed  into  the 
casing  and  engrages  the  plug. 

759.327-  Railway  Switching  and  Signaling  Appara- 
tus. John  D.  Taylor,  Buffalo.  N.  Y.,  assignor 
to  the  Taylor  Signal  Company.  Buffalo.  N.  Y. 
Application  filed  October  25,  1901. 

Supplied  from  a  source  of  electric  energy  is  electrical 
mechanism    and    an    electromagnetically    controlled    switch. 


Issued  (United  States  Patent  OfficeJ  Ilfay  10,  igo4. 

A  wire  is  connected  to  one  pole  of  the  source  of  energy 
and  a  wire  including  the  releasing  coil  of  the  electromag- 
net controls  the   switch,  having  one  end  connected  to  the 

other  pole  of  the  source  of  energy. 

759.346.  Railway  Block-signal  System.  Winthrop 
M.  Chapman,  Newton,  Mass.,  assignor  to  the 
Electric  Railwa}^  Signal  Company.  Kitterj-,  Me. 
Application  filed   May   12,    1902. 

A  signal  movable  from  normal  to  either  of  two  posi 
tions  is  operated  by  signal-setting  and  restoring  means, 
a  controller  preventing  the  restoration  of  the  signal  until 
the  last  car  leaves  the  block.  The  controller-actuating 
means  comprises  a  magnet,  an  armature,  and  connections 
between  the  armature  and  controller  with  means  for  de- 
termining the  position  to  which  tlie  signal  is  moved,  com- 
prising a  magnet  and  an  armature. 

759.352.  Meter  for  Measuring  Electrical  Energ>^ 
Louis  P.  Decombe,  Paris,  France.  Application 
filed  November  26,  1901. 

Two  fixed  coils  are  carried  by  an  oscillatory  support. 
Two    tilting  coils  are    placed  on  the   support   and    electric 

circuits  pass  through  all  of  the  coils  so  as  to  produce 
oscillatory  tendencies  on  the  support  through  the  two 
tilting  coils.  Means  connecting  the  tilting  coils  to  make 
them  tilt  together  and  means  for  counting  the  number  of 
oscillations  of  the  support  are  further  specified.  (See 
cut.) 

759.358-  Magfnetic  Separating  Apparatus.  Thomas 
A.  Edison,  Llewellyn  Park,  N.  J.  Application 
filed  June  21,  1900. 

An  improved  magnetic  separator  comprises  two  taper- 
ing magnetic  poles  sustained  adjacent  to  each  other  with  a 
narrow  gap  between  them  and  with  the  upper  pole 
slightly  overlajiping  the  lower.  Means  are  supplied  for 
feeding  pulverized  magnetic  and  non-magnetic  particles 
directly  to  the  upper  surface  of  the  upper  pole  near  its 
edge,  whereby  the  magnetic  particles  will  by  the  lines  of 
force  be  deflected  toward  and  fall  below  the  under  surface 
of  the  lower  pole  without  passing  through  the  gap.  A 
dividing  board  below  the  lower  pole  separates  the  magnetic 
and    non-magnetic   particles. 

759)383-  Combined  Switcli  Socket  and  Restoring 
Annunciator.  Anton  M.  Knudsen.  Chicago,  111., 
assignor  to  L.  Sands,  Cleveland,  Ohio.  Applica- 
tion filed  October  13,  1900. 

In  a  telephone  annunciator  are  combined  a  spring  jack, 
a  plug  therefor,  a  shutter  adapted  to  operate  the  night-bell 
circuit,  and  a  pivoted  arm  operated  by  the  pluc  and  en- 
gacing  the  shutter  to  restore  it  to  its  normal  position  after 
it  has  fallen,  the  arm  being  insulated  at  the  point  where  it 
encages  the  shutter  to  prevent  short-circuiting  the  night- 
bell  circuit. 

759,409.     Variable-Speed     Driving  Mechanism     for 

Sewing    Machines.      Johannes  W.    H.    Uyten- 

bogaart,  Utrecht,  Netherlands.  Application  filed 
October  12,   1903. 

A  small  electric  motor  is  arranged  to  drive  a  sewing 
machine. 


NO.   759,276  — INSULATOR. 

759.414.  Ground-wire  Attachment.  Wilbert  J. 
Bishop,  Buffalo,  N.  Y.  Application  filed  Sep- 
tember 4,    1902. 

An  attachment  for  connecting  electric  wires  to  water 
pipes    or   the    like,    for    grounding  purposes,    is   described. 

759,426.  Electric  Soldering  Iron.  Sydney  Ever- 
shed,  London,  England,  assignor  to  himself  and 
Evershed  and  Vignoles,  London,  England.  Ap- 
plication filed  December  8,  1903. 

A  metallic  conductor  of  heat,  of  small  mass,  is  placed 
in  close  thermal  contact  with  the  heater  resistance  and  is 
adapted  to  carry  heat  to  a  bit.  A  tinned  piece  of  metal 
connected   with   the    carrier   melts  and  applies   the  solder. 

759,428.  Telephone-transmitter  Hood.  Robert  D. 
Fannon,  Chicago,  111.,  assignor  to  Delos  Dunton, 
Carpentersville,  HI.  Application  filed  October 
29,  1901. 

An  adjustable  hood  to  cover  the  face  and  transmitter 
to  prevent  the  escape  of  sounds  is  described. 


759.43I-  Electric  Accumulator.  Ricardo  Fortun  and 
Eduardo  Semprun,  Madrid,  Spain.  Application 
filed  September  30,  1901. 

Active  material  for  battery  plates  is  made  by  subjecting 
to  the  action  of  electrolysis  a  solution  comprising  a 
saturated  solution  of  oxid  of  lead  in  a  lixiviation  of 
potassium  hydroxid,  rock  candy  and  neutral  potassium  tar- 
trate. .  The  material  deposited  upon  the  anode  is  then 
separated    from    the  electrolyte. 


NO.   759.352.— ELECTRIC    METER. 

759,436.  Electrical  Warp  Stop  Motion  for  Looms. 
Henry  I.  Harriman,  New  York,  N.  Y.,  assignor 
to  the  American  Loom  Company,  Readville, 
Mass.    Application  filed  December  3,  1901. 

Electrically  separated  conductors  of  opposite  polarity 
are  associated  with  movable  detectors  and  means  to  move 
a  conductor  toward  and  from  the  detectors,  producing 
wiping  contact  of  the  conductor  with  a  detector  in  its 
stopping  position,  to  close  the  circuit. 

759,441.  Telephone  Transmitter.  Alfred  W.  Hill. 
West  Hoboken,  N.  J.,  assignor  to  himself  and 
D.  P.  Chesebro  and  Alfred  E.  Davidson,  New 
York.  N.  Y.,  doing  business  as  the  Phonic  Car- 
bon Company.     Application  filed  October  9,  1902. 

An  electrode  and  back  for  a  telephone  transmitter  has 
an  annular  ledge  or  rest  adapted  to  support  the  diaphragm 
of  the  instrument  at  its  edge.  A  central  depression  or 
cavity  inclosed  at  the  rear  face  of  the  disk  holds  granular 
material. 

759,453-  Electric  Railway.  Timothy  Mahoney,  San 
Francisco,  Cal.     Application  filed  July  i,  1903. 

Alined  separated  sections  of  a  sectional  conductor  con- 
tain removable  switch  boxes  interposed  between  and  in  the 
line  of  the  sections.  Contact  members  are  placed  in  each 
of  the  boxes,  one  of  the  members  connected  electrically 
with  one  adjacent  section  and  the  other  member  with  the 
other  adjacent  section.  An  armature  plate  normally  rests 
by  gravity  on  the  contacts,  and  a  number  of  connected 
alined  magnets  on  the  car  are  in  the  plane  of  the  arma- 
tures, alternate  magnets  being  of  opposite  solarity  to  the 
intermediate  magnets. 

759,464.  Alarm  System.  Felix  McGloin,  New  York, 
N.  Y.     Application  filed  December  31,  1902. 

In  a  signal  instrument  are  a  main  energized  circuit  and 
a  number  of  signal  instruments  having  independent  in- 
strument circuits  normally  unenergized.  ^  One  terminal  of 
each  instrument  is  connected  to  the  main  circuit.  There 
is  an  independent  local  circuit  for  each  signal  instrument 
and  an  electrically  operated  switch  in  each  instrument 
and  actuated  by  the  local  circuit  for  connecting  the  second 
terminal  of  the  instrument  to  the  main  circuit  and  at_  the 
same  time  breaking  the  main  circuit  for  all  outside  points. 

759,492.  Telephone  Exchange.  Clarence  A.  Ander- 
son, Salina,  Kan.  Application  filed  December 
5-  1901- 

A  ratchet  wheel  and  a  magiiet  for  moving  It  from  its 
normal  position  is  returned  to  its  normal  position  when  a 
spring  is  released.  A  contact  maker  secured  to  and  mov- 
able with  the  ratchet  wheel,  and  three  contact  strips,  the 
strips  being  arranged  so  that  when  contact  rnakeris 
moved  in  one  direction  it  is  in  electrical  connection  with 
one  of  the  strips  and  when  moved  in  the  opposite  direc- 
tion it  is  in  electrical  connection  with  the  other  t^'o  strips, 
make   up   the  apparatus. 

759.506.  Means  for  and  Method  of  Securing  Lead- 
'in  Wires  in  Electric  Lamps.  John  C  Entriken 
and  William  S.  Everett.  Malvern.  P;i,.  r.f.=!gnors 
of  seven-sixteenths  to  Charles  F.  Kindred. 
Philadelphia,  Pa.  Application  filed  January  21. 
1904- 

Lead-in  wires  are  composed  of  sections  of  dinerent 
metals,   one   of  which  has  a  coefficient  of  expansion   sub- 
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staotially    the    same    as   the    material   of    the    stem    of    the 
lamp    and  embedded    therein. 

759>S^^-  Lighting  System  for  I-ocomotives.  Ethel- 
bert  T.  Ford,  ^St.  Louis,  Mo.,  assignor  to  Peter 
H.  Murphy,  St.  Louis,  Mo.  Application  filed 
December  21,   1903. 

A_  lighting  system  for  locomotives  comprises  a  dynamo 
having  two  sets  of  field  coils,  a  circuit  containing  an  arc 
light  in  the  locomotive  headlight  and  a  switch  located  in 
the  locomotive  cab  within  convenient  reach  of  the  loco- 
motive engineer.  A  second  circuit  containing  incandescent 
lights  is  located  in  the  locomotive  cab.  One  of  the  sets 
of  field  coils  is  shunted  across  the  cab-light  circuit  and  the 
other    set    arranged    in    series    with    the    headlight    circuit. 

759,543.  Electric- railway  Signal.  Elwood  W.  Mc- 
Guire,  Richmond,  Ind.  Application  filed  August 
I5>   1902. 

Rails  are  subdivided  into  insulated  blocks  with  a 
contact  rail  for  each  block.  An  insulated  electrode  is 
carried    on    the    locomotive    to    operate    the    signal    circuit. 

759-550-  Secondary-battery  Electrode.  Charles  J. 
Reed,  Philadelphia,  Pa.  Application  filed  Janu- 
ary 16,  1901. 

A  rolled  and  laterally  compressed  secondary  battery 
plate  comprises  a  number  of  corrugated  panels  and  inter- 
vening strengthening  ribs  and  side  ribs  projecting  beyond 
the  panels  and  intervening  ribs,  the  parts  constituting  an 
integral    structure. 

759,586.  Electric  Switch.  Henry  C.  Baer,  New 
York.  N.  Y.  Application  filed  November  9, 
1903. 

The  switch  embraces  two  distinct  or  independent  in- 
sulating blocks  to  which  two  pairs  of  stationary  contacts 
are  secured  in  a  ring  frame. 

759,600.  Electrical  Switch.  Fay  L  Faurote,  Ann 
Arbor,  Mich.     Application  filed  March  14,  1903. 

Several  disks  have  their  centers  in  line,  with  means 
within  the  peripheries  of  the  disks  for  forming  a  con- 
tinuous electrical  connection  through  the  disks  at  a 
relative  angular  position.  An  index  indicates  the  relative 
angular   position   of  the    disks. 

759,612.  Infant  Incubator.  George  H.  How,  Chi- 
cago, 111.     Application  filed  April  30,  1903. 

A  static  machine  is  used  to  purify  the  air  for  the  in- 
fants within  the  incubator. 

759.615.  Burglar  Alarm.  Arthur  J.  Kercher,  Min- 
neapolis, Minn.,  assignor  of  one-half  to  A.  S. 
Thomas  and  G.  N.  Kercher,  Minneapolis,  Minn. 
Application  filed  October  9,  1903. 

Statically  charged  conductors  of  opposite  polarity, 
lead  from  the  electrical  source,  A  local  alarm  circuit, 
and  a  device  having  fixed  and  movable  terminals  op- 
positely charged  through  the  conductors  are  arranged  to 
close  the  alarm  circuit  when  a  variation  occurs  in  the 
normal  potential  difference  of  the  conductors,  the  movable 
terminal  being  arranged  between  the  fixed  terminals  and 
normally  tending  to  contact  by  gravity  with  one  of  them. 

759^632.     Switch    for    Incandescent    Lamp    Sockets. 
John  D.  Raymond.  Chicago,  111.    Application  filed 
February   i,   1904. 
Details  are  described. 

759,641.  Signaling  Apparatus  for  Telephone  Switch- 
boards. Edwin  H.  Smythe,  Freeport.  TIL,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago,  111.     Application  filed  January  26,   1903. 

A  signal-controlling  magnet  connected  with  one  limb 
of  the  line  at  the  central  office  co-opcratts  with  a  kej-  at 
the  sub-station  controlling  a  connection  from  the  limb  to 
a  return  conductor-  A  switch  at  the  sub-station  controls 
a  bridge  of  the  two  limbs,  and  a  connection  of  the  other 
limb  to  the  return  conductor  at  the  central  office  is  con- 
trolled by  the  magnet,  whereby  the  continut^d  excitation 
of  the  magnet  after  the  actuation  of  the  key  is  dependent 
upon  the  switch  at  the  sub-station. 

■^59'65i.  Process  of  Treating  Flour.  James  N.  AI- 
sop,  Owensboro,  Ky.  Application  filed  June  2, 
1903. 


livery  passage,  one  end  of  which  communicates  with  the 
interior  of  the  casing  through  a  hole  in  the  rear  wall.  A 
receiver  is  arranged  vertically  within  and  at  the  rear 
portion  of  the  casing  and  has  its  diaphragm  secured  over 
the  hole.  A  transmitter  is  rotatably  secured  to  the  front 
of  the  casing,  a  hearing  tube  has  one  end  in  connection 
with  the  second  end  of  the  sound-delivery  tube,  and 
means  located  within  the  casing  are  capable  of  being 
operated  from  the  exterior  for  controlling  the  circuits  o- 
the  receiver  and  transmitter. 

759,701.  Facsimile  Telegraph  Apparatus.  Ernst 
K.  Gruhn,  Dresden.  Germany,  assignor  to  the 
Telautograph  Gesellschaft  mit  Beschraenkter 
Haftung,  Dresden,  Germany.  Application  filed 
November  21,   1902. 

Motion  of  the  stylus  is  decomposed  into  orthogonal  co- 
ordinates to  effect  a  variation  in  the  resistance  of  the 
line    conductors- 

759,722.  Electric  Heater  or  Rheostat.  Max  C. 
Kruger,  Chicago,  111.,'  assignor  to  the  Magneto 
Electric  Compan}',  Amsterdam,  N.  Y.  Applica- 
tion filed  October  6,  1902. 

Channeled  or  grooved  resistance  strips  or  plates  are 
superposed  upon  each  other  and  alternately  insulated  and 
electrically  connected  together  at  the  respective  ends  with 
means  for  clamping  the  parts  together. 
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NO.    759.740.- 


-PRIMARY    BATTERY. 


759.740.  Batter^'.  Jay  Noble  and  Edward  L.  Ander- 
son, St.  Louis,  Mo.  Application  filed  June  i, 
1903. 

A  carbon  cathode,  a  non-decomposable  anode,  an  elec- 
trolyte containing  nitrogen-peroxid  gas,  means  for  con- 
densing the  nitrogen-oxid  gases  evolved  in  the  battery, 
and  means  for  heating  the  battery  are  cssenlal  parts  of 
the  device.      (See   cut.) 

759.762.  Signaling  Apparatus  for  Telephone  Switch- 
boards. Edwin  H.  Smythe.  Freeport,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago, 111.     Application  filed  September   14.  1903. 

Two  line  relays  normally  connected  between  the  free 
pole  of  the  battery  and  the  two  limbs  of  the  line,  re- 
spectively, cacli  through  a  back  contact  of  the  other  relay, 
are  supplied  with  front  contacts  adapted  alternately  to 
ground  the  respective  limbs  of  the  line.  Two  signals, 
one  at  each  switchboard  division,  are  connected  between 
tlie  free  pole  of  the  battery  and  the  respective  limbs  of 
the   line. 

759,77 i-  Signal  Apparatus  for  Telephone  Switch- 
boards. De  Witt  C.  Tanner,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago, 111.     Application  filed   March  27.  1902. 


>: 


NO.    759.771- — TELEPHONE    SWITCHBOARD    CIRCUIT. 

_  The  process  of  treating  flour  consists  in  subjecting 
It  to  the  action  of  air  which  in  turn  has  been  so  modi- 
fied by  the  action  of  an  electric  arc  that  it  is  capable 
of  mcreasmg  the  nitrogen  contents  of  the  flour. 


NO.    759,797. — RHEOSTAT. 


759.652.  Railway  Signal.  John  W.  Anderson,  Jr., 
Woodland,  111.  Application  filed  February'  20, 
1903. 

The   track  is    divided  into   insulated   sections  which  are 
electrically   connected   to    relays  operating   the    signals. 

759,697-  Telephone  Apparatus.  Alfred  Graham, 
London,  England.  Application  filed  February  4, 
1903. 

Telephonic    apparatus    comprises    a     water-tight    casing 
having  at  its  rear  end  an   upwardly   extending  sound-de- 


A  signal  permanently  associated  with  one  line  and 
normally  controlled  by  a  magnet  thereof  is  supplied  with 
means  made  operative  in  uniting  the  two  lines  of  the 
circuit  for  bringing  the  signal  under  the  co-operative 
control  of  magnets  in  both   lines.      (See  cut.) 

759>796.  Lightning  Arrester.  John  C.  Barclay,  New 
York,  N.  Y.  Application  filed  September  9, 
1903. 

In  a  combined  fuse  holder  and  lightning  arrester  fuse- 
holding  spring  clips  are  secured  to  a  base  and  arranged 
to  receive  a  fuse  cartridge.  A  lightning  arrester  is 
located  between  the  base  and  the  position  to  be  occupied 
by  a  fuse,  and  comprises  conducting  plates,  an  insulatir.g 
member  separating  them,  and  two  spring  arms  for  holding 
the  plates,  the  arms  secured  to  the  base  and  arranged 
substantially  parallel  thereto.  One  arm  is  ofEset  slightly 
from  the  base,  to  permit  spring  action,  the  other  is  offset 


lo    a    greater   extent    to    afford    space    between    it   and   the 
first  arm  for  reception  of  the  plates. 

759.797-  Rheostat.  John  C.  Barclay,  New  York. 
N.  Y.  Original  application  filed  September  9, 
1903.  Divided  and  this  application  filed  No- 
vember 18,  1903. 

In  a  telegraph  rheostat  is  variable  resistance  adapted 
for  inclusion  in  an  artificial  line.  A  separate  terminal 
is  connected  to  an  intermediate  point  in  the  resistance, 
and  adapted  for  connection  to  a  main  line  to  compensate 
for  battery  resistance.      (See  cut.) 

759.79S.  Electrolytic  Apparatus.  Henry  S.  Black- 
more,  Mount  Vernon,  N.  Y.  Application  filed 
July  22,   1903. 

Electrolyse  apparatus  comprises  a  receptacle  divided  by 
a  partition  into  compartments  communicating  at  the  lower 
part,  a  liquid  cathode  in  the  lower  part  of  the  receptacle 
separating  it  into  independent  chambers  by  contact  with 
the  lower  edge  of  the  partition  and  an  anode.  An  elec- 
trolyte in  the  anode  chamber  above  the  cathode  is  oxidiz- 
able  in  the  separate  or  oxidizing  chamber.  Means  sup- 
plemental to  the  weight  of  the  electrolyte  maintain  the 
level  of  the  cathode  underneath  the  electrolyte  below  its 
level    in   the    oxidizing   chamber. 

759.799-  Electrolytic  Apparatus.  Henry  S.  Black- 
more,  Mount  Vernon,  N.  Y.  Original  applica- 
tion filed  July  22,  1903.  Divided  and  this  appli- 
cation filed  February  23,  1904. 

As  a  means  for  removing  an  easily  oxidizable  metal 
from  a  molten  alloy  which  is  solid  at  ordinarv  tem- 
peratures, particles  of  granular  material  electronegative 
with  relation  to  the  oxidizable  metal  are  brought  in  con- 
tact with  the  alloy.  An  oxidizing  electrolyte  is  broughti 
in  contact  with  the  granular  material  and  alloy  and 
means  are  provided  for  effecting  an  automatic  circulation 
of  tlie  cathode  Getween  the  points  where  it  receives  and 
gives  up  the  light  metal. 

759.814.  Door-lock-actnated  Circuit  Breaker.  Gray- 
son G.  Knapp,  Auburn,  N.  Y.,  assignor  of  one- 
half  to  Charles  S.  Averill.  Syracuse,  N.  Y. 
Application  filed  February  13,  1903. 

Associated  with  the  sliding  bolt  of  a  door  lock  is  a 
casing  having  a  U-shaped  spring- pressed  sliding  contact 
mounted  therein.  Terminals  are  in  the  casing  for  engage- 
ment with  the  arms  of  the  sliding  contact,  the  terminals' 
being  in  circuit.  An  insulating  block  is  mounted  on  the 
contact,  and  adapted  for  engagement  with  the  bolt. 

759.825.  Wireless-telegraph  Apparatus.  Joseph  Mur- 
gas,  Wilkesbarre,  Pa.  Application  field  October 
2,  1903. 

In  a  sending  apparatus  for  a  wire  less- telegraph  system 
is  a  circuit  operatively  related  to  a  spark  gap,  operated  by 
interrupters,  each  having  a  terminal  connected  to  the 
otiier  mtcrruptcrs  and  the  circuit,  A  common  means 
connects  the  other  terminals  of  the  interrupters  to  the 
circuit  at  will. 

759.826.  Method  of  Communicating  Intelligence  by 
Wireless  Telegraphy.     Joseph   Murgas,   Wilkcs- 

■  barre,  Pa.  Original  application  filed  October  2, 
1903.  Divided  and  this  application  filed  Feb- 
ruary 24,  1904. 

The  method  of  communicating  intelligence  by  space 
telegraphy  consists  in  transmitting  and  receiving  discon- 
nected signal  elements,  each  differing  in  spark  frequency 
from  the  others,  the  spark  frequencies  lymg  within  the 
range  to  produce   tones. 

759.S35.  Coherer.  Austin  H.  Stewart.  Nashville, 
Tenn.  Original  application  filed  June  18,  1903. 
Divided  and  this  application  filed  October  20, 
1903. 

A  tube,  terminals,  metallic  substance,  an  agitator  within 
the  tube  and  a  shaft  for  operating  the  agitator  comprise 
the  coherer. 

759jS36.  Generator  for  Telephone  Calls.  Ernest  H. 
Strauss,  Chicago,  111.  Application  filed  No- 
vember 17,  1902. 

A  telephone  generator  embraces  a  magnet,  an  armature 
arranged  within  the  field  of  the  magnet,  normally  sep- 
arated overhanging  contact  springs,  a  sliding  and  rotating 
'armature-actuating  means,  and  means  connecting  up  the 
parts  in  electrical  circuit.  The  armature-actuating  means 
are  adapted  to  engage  one  of  the  contact  springs  and  to 
move  the  contact  spring  into  contact  or  engagement  with 
the  companion  contact  spring. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
May  17,  1904: 

362,957.  Electromagnetic  Thcrmoscope.  Henry  J.  Haight, 
New  York,  N.  Y. 

363,079.  Electrical  Device  for  Operating  Steam  Whistles. 
William    M.    Pease,    Pittsburg,    Pa. 

363,106.  Method  of  and  Apparatus  for  Forming  Armature 
Cores,  Frank  Wynne,  Westminster,  County  of  Middle- 
sex, England. 

363.126.  Self-exciting  Alternate-current  Electric  Generators. 
James  Easton,   New  York,  N.   Y. 

363.127.  Safety  Contact  Brush  for  Dynamo-electric  Ma- 
chines.    James  W.  Easton,  New  York,  N.  Y. 

363.128.  Dvnarao-electric  Machines.  James  W.  Easton,  New 
York,  N.    Y. 

363.129.  Method  of  and  Apparatus  for  Detecting  Short-cir- 
cuits in  Dynamo-electric  Machines.  Tames  W.  Easton, 
New  York,   N.  Y. 

363,158.  Transmitter  for  Electric  Typewriters.  James  F. 
McLaughlin,    Philadelphia,    Pa. 

363.183.  Electric  Switch.     Elihu  Thomson,  Lynn,  Mass. 

363.184.  Automatic  Commutator  Adjuster.  Elihu  Thomson, 
Lynn,  Mass. 

363.185.  Alternating-current  Electric  Motor.  Elihu  Thom- 
son, Lynn,  Mass. 

363,186-  Alternating-current  Motor  Device.  Elihu  Thomson, 
Lynn,    Mass. 

363,188.  Telegraphy.  Francois  \'an  Rysselberghc,  Brussels, 
Belgium. 

363,215.  Electric  Striking  Device  for  Clocks.  Silas  C.  Dick- 
inson,   Wilton,   Iowa. 

363,250.  System  of  Electrical  Distribution  for  Railways. 
William  J.  McEIroy,  Pittsburg,  and  John  D.  Nicholson, 
Allegheny,   Pa. 

363,290.  Electrical  Matting.  Alexander  H.  Freeman,  New- 
York.   N.  Y. 

363.304-     Pocket  Battery.     Lucius  T.  Stanley,  Brooklyn,  N.  Y. 

363.332.  Device  for  Attaching  and  Detaching  Electric  Lamps. 
William  J.    Hammer,  Boston,   Mass. 

363.333-  Indicator  for  Electric  Lighting  Systems.  William 
J.  Hammer,  Boston,  Mass. 

363.334.  Electrical  Switch.  William  J.  Hammer,  Boston, 
Mass. 
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Combined  Heating  and  Lighting  Central- 
station  System  in  Indianapolis. 

The  combination  electric-lighting  and  steam-heat- 
ing plant  owned  and  operated  by  the  Merchants' 
Heat  and  Light  Company  of  Indianapolis,  Ind.,  has 
many  unique  features  about  its  organization,  installa- 
tion and  ownership.  During  the  winter  of  1901-02 
the  natural-gas  situation  at  Indianapolis  was  such 
that  the  prominent  business  men  began  to  look 
around  to  see  what  was  best  to  replace  the  gas, 
which  was  rapidly  diminishing  and  which  since  that 
time  has  been  entirely  eliminated  from  the  city  on 
account  of  its  failure.  A  committee  was  appointed 
by    the    iVTerchants"    Association    to    investigate    and 


would  only  provide  service  for  the  members  of  the 
association,  but  would  grant  a  franchise  provided 
that  it  be  based  upon  furnishing  service  not  only 
to  members  of  the  association  but  to  the  public  in 
general.  Accordingly  a  franchise  was  granted  for 
a  period  of  25  years,  covering  the  entire  city,  grant- 
ing the  use  of  the  streets  and  alleys  for  the  purpose 
of  laying  down  mains  for  heating  purposes,  the  in- 
stalling of  electrical  conduits,  the  erection  of  poles 
and  placing  of  wires  thereon  and  the  maintaining  of 
the  plant.  This  franchise  was  granted  in  July,  1902, 
and  the  company  proceeded  to  the  erection  of  its 
plant.  On  January  i.  1903,  it  commenced  the  fur- 
nishing of  healing  service,  and   in   February  it  com- 


of  steam-main  systems  averages  from  8^^  to  12  feet 
below  the  grade  of  the  street. 

The  steam-heating  system  in  use  is  what  is  known 
as  Schott's  regulated  steam  system,  consisting  of  a 
single-pipe  system,  graded.  At  all  low  points  any 
condensation  collected  is  trapped  to  sewers.  The 
service  is  carried  into  the  buildings  and  connected 
to  a  single-pipe  system,  the  building  equipment  being 
installed  as  usual — a  single-pipe  gravity  system — 
with  the  exception  that  all  condensation,  before  be- 
ing passed  to  the  sewer,  is  passed  through  cooling  coils 
so  as  to  reduce  its  temperature  and  at  the  same  time 
get  some  benefit  out  of  the  sensible  beat  retained 
hy   the    condensation.      This    cooling    coil    is    usually 


COMBINED    HEATING    AND    LIGHTING  CENTRAL-STATION    SYSTEM    IN    INDIANAPOLIS.— INTERIOR  OF    GENERATOR    ROOM. 


report  what  was  best  to  replace  the  gas,  as  the  smoke 
caused  by  the  use  of  coal  was  fast  becoming  a 
nuisance.  This  committee,  after  making  a  careful 
investigation,  reported  back  to  the  association  that 
its  investigation  had  caused  it  to  believe  that  a 
central-station  heating  plant,  using  steam,  was  en- 
-  tirely  feasible  and  commercial,  and  also  that,  in  the 
installation  of  the  same,  it  was  feasible  and  com- 
mercial to  make  the  plant  a  combination  lighting 
and  heating  plant.  Estimates  of  cost  and  operation 
were  submitted,  and  after  giving  them  careful  consid- 
eration the  association  decided  to  organize  a  company 
for  the  purpose  of  building  a  plant  in  accordance 
with  the  committee's  investigation  and  report.  The 
company  was  duly  organized  under  the  laws  of  the 
state  of  Indiana,  and  its  entire  capital  was  subscribed 
by  members   of  the  association. 

Application  was  made  to  the  Board  of  Public 
Works  for  a  franchise,  this  franchise  to  permit  the 
company  to  furnish  heat  and  light  to  the  members  of 
the  Merchants'  Association.  The  Board  of  Public 
Works,   however,   refused  to  grant  a  franchise  that 


menced  the  furnishing  of  current  for  lighting  and 
power  purposes. 

The  district  served  by  mains  is,  as  indicated  on 
the  map  (.Fig.  2),  the  heavy  lines  indicating  the 
steam  mains  and  the  broken  lines  the  conduit  system, 
all  in  the  downtown  district,  or  what  is  known  as 
the  ''underground  district." 

In  the  installation  of  the  plant  it  was  the  desire 
of  the  compan}^  to  install  a  system  liberal  in  its 
capacity  so  as  to  allow  for  the  future  and  at  the  same 
time  operate  at  a  low-operating  cost. 

In  the  installation  of  the  street  work  numerous 
obstructions  were  encountered.  On  account  of  the 
steam  mains  being  of  such  large  sizes,  it  was  neces- 
sary to  have  the  cutting  and  fitting  of  all  sizes  over 
12  inches  done  at  the  factory.  This  required  the 
work  to  be  installed  in  strict  accordance  with  the 
details,  and  in  order  to  not  encounter  the  obstruc- 
tions of  other  companies  it  was  necessary  to  install 
the  work  below  the  obstruction  line  of  the  other  com- 
panies. The  underground  construction  work  is 
illustrated   clearly   in   Fig.   3.     The  main  trunk  line 


placed  so  as  to  assist  in  heating  basements,  or  fresh 
air  is  taken  from  the  outside  and  tempered  by  this 
surface  to  take  care  of  the  ventilation  in  the  build- 
ings. The  amount  of  radiation  required  to  be  set  is 
based  upon  100°  difference  in  temperature,  with 
steam  in  the  surface  at  atmosphere.  The  size  of 
piping  in  buildings  is  based  upon  40  feet  velocity  in 
mains  and  20  feet  velocity  in  risers. 

Numerous  tests  have  shown  that  the  various  in- 
stallations will  circulate  perfectly  on  two-ounce 
pressure.  Each  installation  is  governed  by  a  regu- 
lator, this  regulator  being  placed  on  the  semce  at 
its  entrance  to  the  building,  the  thermostat  being 
placed  at  some  central  point  which  controls  the  air 
supply  to  the  regulating  valve.  This  air  supply  is 
furnished  by  an  air  line,  which  is  laid  throughout 
the  system,  a  pressure  of  15  pounds  being  maintained 
on  it  at  all  times. 

To  illustrate  the  value  of  a  regulated  system, 
reference  may  be  had  to  the  curve  sheet  (Fig.  4). 
This  chart  is  one  of  many  that  have  been  taken 
during  the  last  heating  season  and  is  typical  of  the 
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conditions  under  which  various  buildings  are  oper- 
ating. It  covers  a  period  from  midnight  of  January 
30,  1904,  to  8  a.  m.,  February  5,  1904.  The  upper 
line  represents  the  temperature  maintained  inside  of 
building,  the  maximum  reaching  73°  and  the  mini- 
mum 70°.  The  lower  line  represents  the  actual  out- 
side temperature,  the  maximum  reaching  33°  and 
the  minimum  zero.  During  this  period  the  ther- 
mometer practically  touched  zero  three  times.     The 


careful  consideration  of  the  building  requirements 
and  the  heating  surface,  the  latter  to  be  installed  in 
a  proper  manner  and  in  the  proper  place  in  order 
evenly  to  distribute  and  at  the  same  time  get  the 
equalized  temperature  as  indicated  by  the  chart. 

During  the  last  season  the  company  had  connected 
to  its  mains  127  buildings,  having  a  total  connected 
surface  (not  including  cooling  coils)  of  approxi- 
mately  200,000  feet. 
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kilowatt  load  on  the  power  house  the  maximum  in 
balancing  of  system  does  not  exceed  i6o  amperes. 

A  general  view  of  the  engine  room  is  given  in 
Fig.  I.  The  present  boiler  equipment  consists  of 
seven  2SO-horsepower  Wickes  boilers,  each  being 
equipped  with  Roney  stokers.  There  is  now  under 
contract  for  installation  four  612-horsepower  Stir- 
ling boilers.  These  will  be  equipped  wath  Greene 
chain  grates,  and  coal-handling  apparatus  is  being 
installed.    All  coal  bins  have  a  capacity  of  500  tons. 

The  plant  is  run  non-condensing  during  the  heating 
season.  The  maximum  back  pressure  on  engines 
is  five  pounds.  During  the  summer  season  the  plant 
is  run  condensing.  As  water  is  not  available  for 
condensing  purposes  a  cooling-tower  system  was 
installed  and  water  taken  from  wells  for  the  purpose 
of  supplying  water.  The  water  consumption  per  in- 
dicated horsepower  during  the  heating  season  when 
running  against  a  back  pressure  of  five  pounds  is 
29  pounds  per  indicated  horsepower  per  hour.  The 
water  consumption  per  indicated  horsepower  during 


Fig.  2.    Map  of  Territorj'  Covered  by  HeatioE  and  Lichtinc  System 


Fie  3.     Underground  Construction  Showinc  Steam  Main  and 
Wiring  Conduits. 
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Straight  line  indicated  at  60°  indicates  the  position 
of  the  regulating  valve  when  wide  open.  The  hea\'y 
line  indicated  at  50"  represents  the  regulating  valve 
when  closed.  The  shaded  line  represents  the  actual 
position  of  the  valve  during  the  entire  period. 

The  building  in  question,  from  which  these  data 
were  taken,  is  a  four-story  store  building,  exposed 
north  and  south,  with  full  glass  exposures,  and  has 
a  depth  of  192  feet,  and  at  all  times  the  temperature 


Fig.  5  illustrates  the  side  view'  of  the  power  house, 
with  stack  immediately  in  the  rear.  The  power  house 
at  the  present  time  contains  three  300-kilowatt  gener- 
ators and  one  200-kilowatt  generator  of  the  Western 
Electric  Company's  manufacture,  these  machines  be- 
ing 250-volt,  direct  current.  Each  generator  is  di- 
rect connected  to  an  Ideal  compound  engine.  At 
the  present  time  the  company  is  installing  two  750- 
kilowatt      Westinghouse-Parsons      turbo-generators, 


the  summer  season,  when  running  condensing,  is 
17  pounds  per  indicated  horsepower  per  hour.  On 
account  of  the  conditions  under  which  the  engines 
are  called  upon  to  work,  the  ratio  of  cylinders 
became  special  instead  of  standard,  and  average 
economies  were  arrived  at  instead  of  sacrificing  dur- 
ing the  heating  season  in  order  to  get  a  higher 
economy   during  the   summer   season. 

With   the   installation   of  the  new   turbo-generator 
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in  the  building  is  controlled  by  the  regulator,  all 
hand  control  being  eliminated. 

It  will  be  noted  from  the  chart  that  the  maximum 
condensation  per  square  foot  per  hour  during  this 
period  was  0.187  pound  per  square  foot  per  hour. 
The  minimum  condensation  per  square  foot  per  hour 
was  0.072  pound  per  square  foot  per  hour. 

The  plant  as  designed  and  the  method  of  figuring 
radiation  are  such  that  the  average  maximum  con- 
densation per  square  foot  per  hour  (and  this  includ- 
ing all  street  losses)  shall  not  exceed  0.14  pound 
per  square  foot  per  hour,  or  700  pounds  of  condensa- 
tion per  square  foot  per  season. 

In  order  to  confine  the  maximum  condensation 
per  square  foot  per  season  to  these  figures  it  requires 


which  will  give  the  plant  a  total  kilowatt  capacity  of 
2,600.  This  has  become  necessary  on  account  of  the 
large  volume  of  business  obtained  by  the  company 
in  order  to  give  it  ample  capacity  to  furnish  the 
necessary  current. 

The  present  electrical-distribution  system  consists 
of  a  three-wire  compensator  system,  there  being  a 
complete  system  of  mains  throughout  the  district. 
Feeders  run  from  the  po\ver  house  to  various  cen- 
ters, thereby  maintaining  an  equalized  pressure  on 
the  distributing-main  system.  A  perfect  balance  is 
maintained  on  the  system  by  the  use  of  compensators. 
The  compensators  (shown  with  the  switchboard  in 
Fig.  6)  each  have  a  capacity  of  135  kilowatts,  but  the 
balance  of  the  system  is  so  good  that  with  a  1,100- 


sets  a  sub-station  is  being  placed  in  the  center  of 
the  district,  this  sub-station  supplying  direct  cur- 
rent into  the  direct-current  system  through  rotaries. 
Throughout  the  entire  district  are  being  run  four- 
wire,  three-phase  circuits,  so  that  in  the  future  no 
more  copper  will  be  necessary  in  the  low-tension 
system.  All  non-inductive  loads  will  be  placed  on 
the  alternating-current  system  in  this  district,  and 
all  motor  loads  will  be  placed  on  the  direct-current 
system,  the  outlying  districts,  however,  being  cov- 
ered with  three-phase  alternating-current  circuits 
only,  being  operated  at  2,300  volts,  with  a  frequency 
of  60  cycles. 

All    engineering     and     construction    features,    to- 
gether   with    the    organization    and    management    of 
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the  business,  were  in  cliarge  of  Mr.  W.  H.  Schott, 
consulting  engineer,  of  Chicago.  The  complete  suc- 
cess of  the  enterprise  has  been  due  to  his  earnest 
efforts  in  installing  the  plant  and  establishing  its 
business  on  a  commercial  basis. 


Annual  Meeting  of  the  American   Insti- 
tute of  Electrical  Engineers. 

The  annual  meeting  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  May  17th  and  iSlh 
at  the  Chemists'  Club  in  New  York  city.  Discus- 
sions followed  the  reading  of  seven  well-prepared 
papers.  President  Bion  J.  Arnold  was  in  attendance 
to  perform  the  duties  of  his  office. 

On  the  first  day  four  of  the  papers  were  read 
and  discussed  at  the  morning  and  evening  sessions, 
the  afternoon  being  given  up  to  an  inspection  of 
the  Rapid  Transit  subway.  The  papers  read  were 
■'Predetermination  of  Sparking  in  Direct-current 
Machines,"  by  W.  L.  Waters ;  "Effect  of  Self-induc- 
tion on  Railway-motor  Commutation,"  by  E._  H. 
Anderson;  "On  the  Calculation  of  Line  Batteries," 
by  W.  E.  Winship,  and  "Data  and  Tests  on  a  10,000- 
cycle-per-second  Alternator,"  by  B.  G.  Lamme.  At 
the  evening  session  the  result  of  the  election  of  offi- 
cers was  also  announced  as  given  in  the  Western 
Electrician  last  week. 

Three  papers  were  read  on  the  second  day  and 
were  "Notes  on  Flywheels,"  by  H.  H.  Barnes,  Jr. ; 
"The  Single-phase  Induction  Motor,"  by  W.  S. 
Franklin,  and  "Wave-form  Variations  of  a  Long- 
distance Line,"  by  George  H.  Rowe.  Before  the 
meeting  adjourned  it  was  announced  that  subscrip- 
tions of  $5,000  each,  for  the  Union  Engineering 
Building  land  and  building  fund,  had  been  received 
from  Thomas  A.  Edison  and  Dr.  M.  I.  Pupin,  and 
$i,cco  from  E.  W.  Rice,  Jr.  The  subscriptions  to 
this  fund  now  amount  to  $60,000. 

Report  of  the  Board  of  Directors. 

One  of  the  important  features  of  the  meeting  was 
the  report  of  the  board  of  dir,ectors  for  the  fiscal 
year  ended  April  30,  1904.  This  report  shows  the 
Institute  to  be  in  a  prosperous  condition  and  indi- 
cates a  healthy  growth.  An  abstract  of  this  report 
is  here  given : 

Committee  on  Papers. — Seven' meefihgs  have  been 
held  for  which  arrangements  have  been  made  by 
this  committee,  although  with  two  exceptions  the 
number  of  papers  has  by  request  been  limited  to 
two  in  order  to  allow  more  time  for  discussion.  Of 
the  17  papers  four  were  voluntarily  submitted  bv  the 
authors,  while  13  were  prepared  at  the  request  of 
the  committee.  Papers  are  more  readily  obtained 
when  a  specific  subject  is  suggested,  and  the  diverse 
interests  of  the  personnel  of  the  committee  have 
facilitated  more  intelligent  work  in  this  direction. 
This  has  also  led  to  the  organization  of  the  discus- 
sions which  have  been  more  spirited  and  valuable. 
The  holding  of  branch  meetings  has  also  led  to  the 
accumulation  of  additional  material,  which  in  many 
cases  is  of  great  importance,  due  to  the  practical 
experience  of  members  working  under  varied  con- 
ditions in  different  parts  of  the  country. 

The  Editing  Committee. — The  duties  of  this  com- 
mittee have  been  largely  increased  by  the  great 
increase  of  matter  from  branch  meetings.  It  has  also 
brought  about  the  printing  of  papers  in  the  monthly 
editions  sufficiently  in  advance  of  meetings  to  enable 
members  to  prepare  themselves  to  discuss  them  in- 
telligently^ and  also  permit  those  who  are  at  a  dis- 
tance to  send  in  contributions  to  discussions  so  that 
they  may  be  read,  or  incorporated  in  the  printed 
record. 

Finances. — An  important  change  in  the  care  of 
funds  has  been  made  by  this  committee.  Separate 
bank  accounts  have  been  established  representing 
certain  funds  which  are  drawn  upon  only  for  the 
specified  purpose  of  said  funds.  In  order  to  carry 
out  this  plan  it  was  necessary  to  convert  into  cash 
seven  $i,ooo  United  States  bonds  held  by  the  Insti- 
tute, from  which  $7,409.37  was  realized. 

The  ordinary  receipts  of  the  Institute  during  the 
year  ended  April  30,  1904.  were  $40,986.78.  This 
amount  was  made  up  of  $32,724.12  from  members, 
including  entrance  fees  from  associates  and  transfer 
fees  from  members;  $1,203  'ri  students'  dues,  and 
$7>059.66  from  advertising  and  miscellaneous  sources. 
The  ordinary  operating  expenses  of  the  Institute 
were  $36,394.20,  leaving  a  balance  of  ordinary  re- 
ceipts over  expenses  of  $4,592.58. 

The  bank  balance  available  for  current  expendi- 
tures on  April  30,  1904,  was  $7,861.44.  Adding  this 
sum  to  $8,875.63,  the  market  value  of  the  United 
States  bonds  owned  by  the  Institute  makes  a  total 
of  $16,737.07  in  cash  or  its  equivalent.  Subtract- 
ing from  this  amount  $4,400  as  due  to  the  life-mem- 
bership fund  gives  a  net  balance  of  $12,337.07  in  cash 
or  its  equivalent,  immediately  available  for  any 
ordinary  or  extraordinary  expenditure  of  the  Insti- 
tute. 

The  accounts  payable  on  April  30,  1904,  were 
$246.44,  against  which  were  accounts  receivable 
amounting  to  $9,893.42,  consisting  almost  entirely  of 
arrears  in  dues,  but  not  including  any  debts  owed  by 
members  suspended  or  dropped  for  non-payment  of 
annual  dues.  During  the  year  the  plant  of  the  In- 
stitute was  Increased  by  the  purchase  of  transac- 
tions, library  books  and  fixtures  and  office  furniture 
to  the  extent  of  $3,523.19,  all  of  which  was  charged 
to  current  revenue. 

The   inventory   valuation   of  the   library   has   been 
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increased  over  the  amount  reported  last  year  by 
$12,300.38,  for  the  reason  that  statistics  were  not  avail- 
able at  that  time  to  show  its  actual  value.  It  has 
since  been  appraised  by  a  special  committee  and  the 
amount  of  $21,737.13  accepted  as  satisfactory. 

The  Board  of  Examiners. — All  applications  for 
transfer  from  the  grade  of  associate  to  member,  for 
election  as  associates,  or  for  enrollment  as  students 
are  considered  by  the  board  of  examiners.  Ten 
meetings  have  been  held  and  a  grand  total  of  1,042 
applications  have  been  reported  to  the  board  of 
directors. 

Committee  on  Increase  of  Membership. — The  rec- 
ord of  an  increase  of  membership  by  the  election  of 
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guest  of  the  Institute,  while  all  foreign  delegates  and 
members  of  various  foreign  electrical  organizations 
will  participate  In  the  circular  tour  arranged  by  the 
International  Electrical  Congress  general  reception 
committee  and  the  committee  on  transportation  and 
arrangements. 

Cadmium  Cell—In  accordance  with  a  resolution 
adopted  at  the  Niagara  Falls  convention,  a  committee 
appointed  to  report  upon  the  adoption  of  a  standard 
cell  has  prepared  specifications  and  suggests  that  it 
be  given  the  name  "Weston  Normal  Cell."  It  is 
understood  that  this  matter  will  be  submitted  to  the 
International  Electrical  Congress  and  that  the  cell 
will    become    a    universally    recognized    standard. 
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798  associates  is  a  sufficient  indication  of  the  work 
of  this  committee  in  the  past,  but  it  is  still  engaged 
in  its  efforts  to  reach  the  very  large  number  of 
eligible  electrical  engineers,  who  will  no  doubt  ap- 
preciate the  benefits  of  membership  when  the  matter 
is  properly  presented  to  them.  It  believes  a  sys- 
tematic canvass  may  yef  be  made  through  the  branch 
organizations,  which  will  be  of  great  service  to  the 
Institute. 

Local  Organizations. — The  Institute  branches  have 
been  increasing  in  number  and  in  interest.  There 
are  at  present  29.  of  which   15  are  in  cities  and  14 


FIG.    5.        EXTERIOR    OF    INDIANAPOLIS    HEATING    AND 
LIGHTING    STATION. 

are  student  meetings  in  technical  schools.  The  aver- 
age aggregate  attendance  at  these  meetings  is  1.250 
(about  400  being  students).  The  branch  meetings 
are  reaching  our  members  and  the  young  men  who 
are  to  be  the  future  electrical  engineers  of  the  coun- 
try in  a  way  which  enormously  increases  our  activity' 
and  our  influence. 

International  Electrical  Congress. — While  the  actual 
organization  of  the  congress  has  been  carried  on 
independently  of  the  Institute,  there  has  been  con- 
tinued and  harmonious  co-operation,  which,  it  is 
believed,  will  lead  to  the  best  possible  results.  The 
Institution  of  Electrical  Engineers  will  be  the  official 


Union  Engineering  Building. — This  project  which 
was  brought  before  the  board  of  directors  and  the 
annual  meeting  a  year  ago  has  assumed  a  different 
form,  owing  to  the  declination  on  the  part  of  one 
of  the  national  engineering  societies  to  enter  into  it. 
This  made  it  necessary  to  obtain  from  Mr.  Car- 
negie his  assent  to  a  renewal  of  his  offer  to  the 
other  societies,  which  he  did,  increasing  his  gift  by 
50  per  cent. 

Tlie  land  has  been  purchased  in  behalf  of  the 
societies  by  Mr.  Carnegie,  who  has  advanced  $502,000 
for  the  purpose,  for  which  he  is  to  be  eventually 
reimbursed.  The  United  Engineering  Society,  which 
is  to  hold  the  property,  has  been  provided  for  under 
the  laws  of  New  York  state,  each  of  the  three  engi- 
neering societies  named  in  Mr.  Carnegie's  letter 
being  represented  upon  its  board  of  trustees. 

An  architectural  competition  has  been  arranged 
in  which  six  architectural  firms  have  entered,  and 
designs  are  to  be  submitted  to  the  joint  committee 
on  June  20,  1904.  It  is  expected  that  the  demolition 
of  the  buildings  on  the  property  will  begin  July  i, 
1904,  and  that  this  and  the  construction  of  the  new 
building   will   proceed  continuously  thereafter. 

Building  Fund  Committee. — Four  announcements 
have  been  issued  by  this  committee,  which  reports 
that  $41,000  has  been  pledged  toward  the  amount  of 
$200,000.  the  estimated  requirement  for  the  purchase 
of  land,  upon  which  Mr.  Andrew  Carnegie  will  erect 
the  Union  Engineering  Building.  The  committee  has 
received  cordial  and  enthusiastic  letters  from  branches 
indicating  that  a  strong  regard  for  the  Institute 
has  been  developed,  which  should  encourage  a  lib- 
eral policy  toward  them  on  the  part  of  the  Institute 
as  a  whole. 

Transmission  Committee. — During  the  last  year 
this  committee  arranged  for  papers  and  discussions 
at  one  day's  session  of  the  convention  at  Niagara 
Falls  and  a  meeting  in  New  York,  March  25th.  It 
is  now  making  preparations  for  a  special  meeting  at 
Chicago,  June  21st  and  22d.  1904,  to  be  devoted  ex- 
clusively to  transmission  subjects.  A  report  of  the 
committee  at  this  meeting  will  embody  the  returns 
received  from  the  list  of  questions  distributed  last 
year.  The  success  attained  in  gathering  informa- 
tion in  this  field  has  led  to  a  suggested  plan  by  the 
chairman  that  similar  committees  composed  of  engi- 
neers of  experience  in  the  more  important  branches 
of  electrical  work  could,  by  a  systematic  campaign, 
take  up  the  discussion  of  important  problems  at  cer- 
tain meetings  of  the  Institute. 

Engineering  Data. — The  chairman  of  this_  cominit- 
tee  has  made  an  earnest  effort  to  gather  information 
which  could  be  utilized  for  the  benefit  of  the  mem- 
bership. Nothing  could  be  accomplished  without  co- 
operation, and  having  received  pratically  no  support, 
no  orogress  has  been  made. 

By-Lazis. — During  the  last  two  years  a  committee 
has  been  engaged  in  framing  bj'-laws  in  order  that 
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the  business  and  professional  affairs  of  the  Institute 
might  be  systematized.  At  the  meeting  of  the  board 
of  directors,  April  22d,  the  by-laws  reported  by  this 
committee  were  adopted  and  are  now  in  force.  They 
have  been  printed  in  the  April  issue  of  the  Transac- 
tions, and  will  subsequently  be  issued  separately  or 
in  conjunction  with  the  constitution.  If  the  mem- 
bership will  consult  these  by-laws  the  secretary's 
office  would  be  relieved  of  much  correspondence. 
as  many  inquiries  regarding  the  administration  of 
Institute  affairs  wnl  then  be  unnecessary. 

Membership. — The  total  membership  at  the  close 
of  last  year's  report  was  2,229.  During  the  year  there 
have  been  13  deaths,  12  resignarions  and  84  dropped 
as  delinquents.  These,  together  with  some  elected 
before  May  i.  1903,  and  since  qualified,  make  the 
grand  total  April  30.  1904,  3,027.  The  gain  in  mem- 
bership during  the  year  was  79S,  an  increase  of  35 
per  cent.  As  tnere  are  now  applications  pending  and 
associates  elected  but  not  yet  qualified  to  the  number 
of  165,  there  is  an  immediate  prospective  total  of 
about  3,300  members. 

Deaths. — There  have  been  the  following  deaths 
during  the  year:  Members,  Frankland  Jannus, 
T.  K  Tlieberath:  associates,  E.  T.  Gilliland.  Benja- 
min Brown,  J.  J.  Crawshaw,  C.  D.  Crandall,  W.^  O. 
Garrison,  Francis  Forbes,  G.  S.  Johnson,  J.  L.  Keb- 
ler,  J.  B.  O'Hara,  W.  H.  Simpson,  F.  E.  Perry. 

In  the  report  of  the  library  committee  it  was 
stated  that  "during  the  last  year  no  accessions  by 
gift  to  the  funds  of  the  library  have  been  received, 
and  a  much  smaller  number  of  books  have  been 
added  to  the  library  through  donations  than  in  the 
previous  two  years.  This  does  not,  however,  signify 
any  decrease  of  interest  in  the  library  on  the  part 
of  members,  but  follows  from  the  fact  that  m  view 
of  the  great  sum  of  money  to  be  raised  by  the  Insti- 
tute to  fulfill  the  obligations  assumed  in  connection 
with  the  Union  Engineering  Building,  your  commit- 
tee has  refrained  durmg  the  year  from  pressing  upon 
the  membership  the  claims  of  the  library-  to  their 
support."  During  the  year  $r,ooo  was  expended 
for  the  purchase  of  books  in  the  English,  German 
and  French  languages. 


Electrical    Process    of    Treating    Flour. 

Certain  gaseous  mediums  are  sometimes  resorted 
to  for  purifying  and  bleaching  flour.  These  gases  act 
to  reduce  the  carbohydrate  constituents  of  the  flour 
and  increase  the  protein.  The  production  of  this 
gaseous  medium  is  brought  about  by  means  of  the 
electric  arc,  and  the  following  is  a  description  of 
an  apparatus  for  this  purpose,  recently  patented  by 
James  N.  Alsop  of  Owensboro,  Ky. ; 

The  gaseous  medium  employed  is  atmospheric  air 
which  has  been  subjected  to  the  action  of  an  arc 
or  flaming  discharge  of  electricity.  The  resultant 
gas  was  discovered,  first  by  laboratory  experimenta- 
tion and  then  by  actual  practice  on  a  commercial 
scale,  to  possess  the  property  of  causing  a  material 
decrease  in  the  percentage  of  the  carbohydrate  con- 
tents of  the  flour  subjected  to  its  action  and  a  prac- 
tically corresponding  increase  in  the  proteids,  thus 
greatly  increasing  the  nutritive  in  contradistinction 
to  the  heat-giving  qualities  of  the  flour.  It  has  not 
been  possible  accurately  to  identify  by  chemical  for- 
mula this  gaseous  medium.  It  has  been  determined 
by  chemical  analysis,  however,  that  air  treated  in  the 
manner  to  be  described  contains  nitrogen  peroxide 
(_N02  or  N^Oi)  and  traces  of  ozone  (O3)  and  is  in 
a  state  of  ionization — that  is  to  say,  the  air  is  sep- 
arated into  atoms  or  combinations  of  atoms,  which 
are  electrically  charged,  some  negatively  and  some 
positively,  and  are  thus  in  a  condition  to  enter  into 
new  combinations. 

In  the  art  of  milling  it  is  desirable  to  manufacture 
flour  which  shall  be  white. in  color  without  destroying 
its  nutritive  qualities.  Flour  subjected  to  the  action 
of  air  which  has  been  subjected  to  the  flaming  dis- 
charge of  electricity  will  be  bleached  or  purified 
so  as  to  render  it  white  in  color,  and  this  bleaching 
or  purification  of  flour  is  effected  without  destroying 
any  of  the  nutritive  qualities  thereof,  as  shown  by 
chemical  analysis.  Portions  of  the  treated  and  un- 
treated flours,  equal  by  weight,  if  blended  with  equal 
quantities  of  distilled  water  form  two  doughs  very 
different  in  consistency,  that  from  the  treated  flour 
being  apparently  drier  and  much  more  elastic  than 
that  from  the  untreated  flour,  the  dough  from  the 
latter  being  "short"  and  relatively  non-elastic. 
When  equal  portions,  by  weight,  of  the  two  flours 
are  blended  with  water  sufficient  to  make  a  dough 
suitable  for  baking,  it  is  found  that  the  treated  flour 
requires  more  water — from  five  to  seven  per  cent, 
more.  It  has  also  been  found  that  the  treated  and 
untreated  flours  from  the  same  barrel  when  made 
into  dough  and  baked  will  produce  loaves  of  bread 
which  upon  being  cut  or  broken  show  the  same  dif- 
ference in  color  as  was  shown  by  the  treated  and  un- 
treated flours,  the  bread  from  the  treated  flour  being 
much  whiter. 

Chemical  analyses  of  Ihe  treated  flour  have  de- 
monstrated that  the  change  is  largely  due  to  the  fact 
that  there  is  a  chemical  combination  of  a  relatively 


large  amount  of  nitrogen  or  nitrogenous  compounds 
with  the  treated  flour.  It  is  also  believed  that  such 
chemical  combination  of  the  nitrogen  with  the  flour 
is  facilitated  b}^  producing  a  state  of  ionization  of  the 
air,  and  it  is  possible  that  the  ionized  air  itself  in 
some  other  wa}'  acts  upon  the  flour  to  assist  in  pro- 
ducing the  changes  herein  indicated.  Two  chemical 
analyses  of  the  flour  were  made,  the  first  made  to 
determine  the  extent  and  character  of  the  change 
wrought  in  the  constituents  of  the  flour  and  the 
second  made  to  determine  the  amounts  of  nitrogen 
which  the  untreated  and  treated' flour,  respectively, 
contains.  Two  samples  of  flour  were  submitted 
for  analysis  to  a  professor  of  chemistry  in  Colum- 
bian College,  Washington,  D.  C  One  of  these 
samples  was  taken  from  a  batch  of  flour  before  its 


will   of  course  be  correspondingly  lowered  and   the 
same  process  gone  through  with  on  that  side. 

In  treating  air  by  this  apparatus  it  is  possible 
to  employ  a  current  of  low  potential.  With  the  low- 
potential  current  some  means  must  be  provided  for 
feeding  the  arc,  or,  in  other  words,  to  meet  the  in- 
creased resistance  offered  as  the  electrodes  are 
moved  farther  apart.  This  requirement  is  met  by 
the  introduction  into  the  circuit  of  a  self-induction 
coil,  the  action  of  which  is  as  follows  :  When  either 
pair  of  the  electrodes  is  brought  together,  thereby 
causing  short-circuiting  of  the  electrifying  apparatus, 
the  coil  is  excited  to  a  high  degree  of  magnetism, 
and  as  the  electrodes  are  pulled  apart  and  are  fol- 
lowed by  the  arc  or  flash,  which  increases  the  resist- 
ance of  the  circuit,  the   strength  of  the  magnetism 
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treatment  by  the  process  and  the  other  was  taken 
from  the  same  batch  of  flour  after  its  treatment. 

The  untreated  flour  showed  the  following  con- 
stituents in  the  proportions  named:  Water,  9.84; 
starch,  etc.,  74.11 ;  proteids,  etc.,  14.99 ;  ash,  0.44 ; 
fat,  0.62.  The  flour  which  Jiad  been  treated  showed 
the  constituents  in  the  following  proportions:  Water, 
10.13;  starch,  etc.,  62.24;  proteids,  etc.,  26.71;  ash, 
0.30;  fat,  0.62.  It  will  thus  be  seen  that  the  flour 
which  had  been  treated  showed  an  increase  of  11.72 
parts  proteids  and  a  decrease  of  0.14  parts  ash  and 
of  11.87  parts  starch.  The  increase  in  the  proportion 
of  proteids  relative  to  that  of  the  other  constituents 
of  the  flour,  especially  of  starch  and  ash,  is  a  highly 
advantageous  result,  as  flour  having  such  proportion 
of  proteids  is  of  course  far  more  nutritive  than  the 
ordinary  flour. 

The  second  analysis  of  the  flour  was  conducted  by 
Prof.  Henry,  professor  of  physics  at  Princeton  Uni- 
versity, and  his  assistant  professor,  and  it  was  found 
that  while  the  untreated  flour  contained  .054  of  a 
grain  of  nitrogen  per  one  gram  of  flour  the  treated 
flour  contained  .075  of  a  gram  of  nitrogen  per  one 
gram  of  flour. 

The  accompanying  drawing  indicates  the  apparatus 
by  means  of  which  the  air  is  subjected  to  the  action 
of  the  electric  arc  or  flame.  The  apparatus  com- 
prises a  frame  having  base-blocks,  uprights  and 
transverse-supporting  beams,  which  latter  support  in 
any  suitable  manner,  by  means  of  rods,  a  conduit 
closed  at  its  end  and  connected  centrally  to  a  pipe, 
which  in  turn  is  operatively  connected  to  an  air 
pump  having  an  eduction  pipe.  Communicating  with 
and  extending  upward  from  the  conduit  are  shown 
two  tubes  opened  at  their  upper  end.  Extending 
upward  through  the  lower  end  of  each  tube  is  an 
electrode  adjustably  supported  in  holders  by  means 
of  set  screws.  Extending  downward  through  the 
upper  end  of  each  tube  is  a  movable  electrode.  The 
upper  electrodes  are  supported  in  an  automatically 
adjustable  manner. 

The  operation  of  this  apparatus  is  as  follows : 
Assuming  the  parts  to  be  in  the  positions  shown, 
the  current  is  passing  through  the  two  electrodes  at 
the  left.  As  the  walking  beam  is  operated  to  raise 
the  upper  electrode  an  arc  is  formed  and  the  air 
contained  within  the  tube  surrounding  these  elec- 
trodes will  be  converted  into  a  gaseous  medium 
having  the  properties  indicated.  This  gaseous  me- 
dium is  withdrawn  from  the  tube  by  means  of  the 
action  of  the  air  pump  and  is  delivered  by  the 
pump  through  the  eduction  pipe  to  the  reel  at  the 
right,  where  it  is  mixed  with  the  flour.  As  the  left- 
hand  electrode  continues  to  rise  the  one  on  the  right 


of  the  coil  will  be  diminished.  This  change  in  the 
strength  of  the  magnetism  generates  an  extra  cur- 
rent in  the  circuit  or  coil  in  the  same  direction  as 
the  original  current  and  proportional  in  strength  to 
the  magnetic  change,  all  as  is  well  known.  As  the 
electrodes  are  drawn  apart  to  form  arcs  the  resistance 
of  the  circuit  is  additionally  increased,  causing  the 
strength  of  magnetism  in  the  coil  to  be  additionally 
diminished,  thereby  causing  the  potential  at  the  elec- 
trodes to  rise  to  tlie  necessary  strength  to  meet  the 
resistance  of  the  air  or  gas  between  them,  as  the 
distance  between  the  electrodes  is  increased  until  the 
opposite  pair  of  electrodes  are  brought  together  and 
short-circuit  the  arcs.  The  contact  of  the  elec- 
trodes lasts  for  an  appreciable  length  of  time,  and 
the  time  during  which  the  electrodes  are  in  actual 
contact  is  sufficient  to  enable  the  coil  to  become 
thoroughly  saturated.  As  a  result  when  the  elec- 
trodes are  separated  to  draw  off  the  arc  the  potential 
of  the  current  is  increased  in  the  manner  explained, 
and  not  only  so,  but  the  arc  is  fed  with  current  and 
prevented  from  appreciable  attenuation  and  main- 
tained at  a  practically  uniform  density,  which  is  the 
maximum  density  obtainable  at  the  time.  This  may 
be  further  explained  by  stating  that  in  practice  the 
arc  drawn  off  rarely  exceeds  4V2  inches  in  length, 
whereas  with  a  machine  operating  under  the  condi- 
tions described  an  arc  18  inches  can  be  drawn  off" 
before  the  arcing  distjince  is  passed. 

The  reel  for  subjecting  the  flour  to  the  gas,  which 
is  preferably  hexagonal  in  cross  section,  is  formed 
of  wood  or  other  suitable  material  and  closed  on  all 
sides  and  at  the  ends  except  where  the  flour  enters 
and  leaves.  Within  the  reel  is  a  series  of  longitudinal 
ribs  for  the  purpose  of  elevating  the  flour  as  the 
reel  revolves  so  that  flour  may  be  thoroughly 
brought  into  contact  with  the  gaseous  medium  sup- 
plied from  the  apparatus. 

In  the  use  of  apparatus  of  this  sort  a  fire  hazard 
has  been  pointed  out  by  S.  H.  Lockett,  manager  of 
the  insurance  survey  bureau.  He  urges  that  the 
entire  surroundings  of  the  arc  apparatus  should  be 
fireproof  and  in  a  separate  building,  the  ionized  air 
being  passed  to  the  purifying  room  through  tubes. 


The  Thorold  and  Lake  Erie  Railway  Company  of 
Canada  proposes  the  construction  of  an  electric  rail- 
way from  Thorold  to  Port  Colborne  and  Fort  Erie, 
with  a  branch  from  Port  Colborne  through  Dunvillc 
and  Cayuga  to  Brantford.  The  road  is  projected 
in  connection  with  the  Wolvin  Lake  Transportation 
schemes,  and  will  be  used  to  carry  passengers  frnni" 
Lake  Erie  to  Lake  Ontario,  across  the  Wclland 
Peninsula,  in  order  to  avoid  delays  in  passing 
through  the  Wclland  Canal.  Among  those  inter- 
ested in  the  project  are  J.  W.  Norcross  of  Port 
Colborne  and   G   T.    Smith   of  Quebec. 
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Installation    Plan   of   the   Palace   of 
Electricity. 

To  show  the  location  of  the  various  exhibits  in 
the  Palace  of  Electricity  at  the  Louisiana  Purchase 
Exposition  the  accompanying  diagram  has  been  pre- 
pared. It  indicates  the  plan  of  installation  and 
designates  the  space  occupied  by  each  exhibitor. 
Following  is  a  list  of  the  exhibitors  whose  names 
do  not  appear  on  the  diagram,  together  with  the 
number  and  block  indicating  the  location: 

BLOCK  I. 

1.  Cassier's  Magazine   Company. 

2.  C.  E.  Yetman. 

3.  i*.    E.    Delaney. 

4.  McGraw   Publishing   Company. 

5-  Gray   National    Telautograph    Company. 

6.  Charles  Kaestner  &  Co. 

7.  A.  F.    Collins. 

8.  Walter   B.  Phillips. 

9.  Western   Union    relegrapU    Company. 

10.  Postal  Telegraph-cable  Company." 

11.  Automatic  Fire   Alarm  Company. 

12.  Windsor    &    Kenfield    Publishing    Company. 

13.  Western  Electrician. 

BLOCK  2. 
Lincoln    Electric    Company. 

BLOCK  3. 

1.  Burdett-Rountree    Manufacturing    Company. 

2.  Burnham-Williams   &    Co. 

J  Standard  Underground  Cable   Company. 
-■    (  McRoy    Clay    Works. 

block:  4- 

1.  Sub-station. 

2.  Waite-Bartlett    Manufacturing    Company. 
■I.     Kny-Scheerer    Company. 

4.  W.   Scbeidel   &   Co. 

5.  National    Cash   Register    Company. 

6.  Howard  Electric    Novelty    Company. 

7.  Heinze  Electric  Company. 

8.  R.  V.  Wagner  &  Co. 

9.  American     Electrotherapeutic    Association. 
10.  Hinton  &  Tarkington. 

BLOCK  5. 

1.  Dayton    Electric   Manufacturing    Company. 

2.  Electric    Controller    and    Supply   Company. 

3.  Dicke   Tool  Company. 

4.  C.   H.  Thordarson. 

BLOCK  6. 

1.  Thresher  Electric  Company. 

2.  National   Electric   Company. 

BLOCK  S. 

Wesco   Supply   Company. 

Triumph   Electric  Company. 

Warren    Electric    Company. 

Peerless    Electric    Company. 

Browning  Company. 

Adams-Bagnall    Company. 

Gardner  iLlectric  Drill    Company.  , 

Warren  Electric  and  Specialty   Company. 

Wheel  Trueing  Brake   Shoe  Company. 
-  Moloney  Electric    Company. 

W.    N.    Mathews   &   Bro. 

Locke  Insulator  Manufacturing   Company. 

BLOCK  10. 
Hall    Gold    and    Silver    Plating    Works. 

BLOCK  II. 
Carman    Projector   and    Specialty    Company. 

BLOCK    14. 

1.  Northern    Electric    Manufacturing    Company. 

2.  Pawling  &    Harnishfeger. 

3.  Ewing-Merkle    Electric    Company. 

Commercial    Electric    Company. 
Sumpter   Telephone    Company. 
Sterling    Electric    Motor     Company. 
Lionel    Manufacturing    Company. 
Jandus   Electric   Company. 
Empire    Instrument    Company. 
American    Circular  Loom  Company. 
Prometheus  Electric   Company. 

BLOCK  16. 
Portugal. 

American  Watchman's  Time  Detector  Company. 
Gould    Storage  Battery    Company. 
Gould    Coupler    Company. 
Sterling    Electric    Company. 

6.  Dialt  Motor  Company. 

7.  Phelps  Company. 
Japan. 

.    COURT. 
Electra    Water    Puritier    Company. 
S.    R.    Dresser. 
H.   B.  Camp    Company. 
G.  M.   Gest. 

Wyckoff  Pipe  and   Creosoting  Company. 
National  Clock  Works. 
Hntcliison    Wireless   Telephone. 

BLOCK    19. 
American  Electric  and  Novelty  Manufacturini;  Cnmp;iny. 
Robbins  &  Myers  Company. 

Eureka   Tempered    Copper  Works. 
Telephone    Hygienic    Company. 
T.    E.    Clark. 

Deforest    AV'ireless  Telegraph    Company. 
American    School    of    Correspondence. 
Roth  Brother  &  Co. 

Gray   Telephone    Pay    Station    Company. 
Controller  Company  of  America. 

BLOCK  20. 
American    Electrical    Heater    Company.    1 
James  Clark,  Jr.,  &  Co. 

Safety  Insulated   Wire    and   Cable   Company. 
Electric    Storage  Battery   Company. 

BLOCK  21. 
Warren    Ball-bearing   Fixture    Company. 
National    Clock   Works. 
Martin  Armstrong. 
St.    Louis   Brass  Manufacturing    Company. 

C.  T.   Toerring    Company. 
T.  "E.    Clark.  ^ 

BLOCK  23. 
Uutcliison  Acoustic   Company. 
A.    F.    Collins. 

American  Electric   Fuse    Company. 
Central  Telephone    and    Electric    Company. 
Baird    Manufacturing    Company. 

D.  A.     Kuscl    Telephone     and     Electric     Manufacturing 
Company. 

Mexico. 
Brazil. 

BLOCK  24. 
I'aller   Automatic  Telephone   Exchange    Company. 
Automatic  Electric  Company. 
\.     Kellogg   Switchboard  and   Supply  Company. 
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BLOCK  =5. 
B.   F.  Wasson. 

Benjamin    Electric    Manufacturing   Companv. 
Gervais    Manufacturing    Company. 
W.  F.  Slilz  &  Co. 
Purdue    University. 
Weston    Electrical    Instrument   Company. 

BLOCK  2-. 
Edison    Storage    Battery    Company. 

BLOCK    36. 
A.  S.  Aloe. 

American    Carbon    and    Battery    Company. 
Ontario    Power    Company. 
National    Carbon   Company. 

American    Watchman's   Time    Detector    Com.nany. 
Electric   Gun   Company. 

Shedd    Electric    and   jVfanufacturing    Com]>anv. 
Spam. 

Norton  Emery  Wheel  Company. 
Denmark. 

Federal  Electric  Company. 
Carl   Bajohr. 
Bristol    Company. 

BLOCK   3-. 
De    Forest   Wireless  Telegraph    Company. 

BLOCK  38. 
Electric    Candy    Company. 
Marconi   Wireless  Telegraph  Company. 


A.    Baumgart. 
M.   V.   Barlow. 


BLOCK  39. 
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Aine",  Paris;  Leclanche  &  Co.,  Paris-  C  r  T,  A 
Seme;  Andre  Elondel,  Paris;  Charles  Boulkng„,  Paris  Louis 
Clere,  Pans;  Compagnie  Gencrale  d'Electricite.  Par's-'  Den  s 
Fontaine-Souyeram,  Dijon;  Achille  Gaillard,  Eciiers-  Edouard 
Gmnjer,  Pans;  Ch.  Fils  Milde  Company ;' Folemb  ay  Poilly 
de  Brigode,  Aisne;  Hippolyte  Portevin,  Reins-  Sociele 
,  Anoiiyme  des  Anciens  Etablisscments,  Parville;  Sociele  des 
Etabhssements  Henry  Lepqu.te  Paris;  Societe  Ojamme,  Paril! 
Vigreux  &  Brillie,  Levallois-Perret,  Seine;  Gustave  Weiss' 
^h^"-  p"-'  Ad"""""'H!°"  "{  Postage.  Telegraph  and  Tele- 
phone Pans;  Gregoire  Bagrachow,  Paris;  Alphonse  Darras 
Pans;  Eugene  Ducretet,  Pans;  Maximillien  Kotyta,  Paris-  So- 
ctete  Anonyme  d'Electricite  and  d'Automobiles  Mors,  p'aris- 
Louis  Ancel  Pans;  Association  des  Ouvriers  en  Instruments  do 
Precision,  Pans;  Prof.  Bergonis,  Bordeaux;  Maison  Bre- 
guet.  Pans;  Gustave  Buttet,  Marseilles;  Chauvin  &  Armoux 
Pans;  Conipagnic  Continentale  pour  la  Fabrication  des  Comn- 
teurs,  Pans;  Compagnie  de  Constructions  Electroques  Issy- 
les-Mouhneaux,  Seine;  Compagnie  Francaise  des  Cables  Elec- 
tnques,  Pans;  Compagnie  Francaise  des  Compteurs.  Paris- 
Conipagnie  pour  la  Fabrication  des  Compteurs  and  Material 
dUsines  a.  Gaz,  Paris;  Victor  Destombes.  Paris;  Pierre 
Epmat,  Lyon;  Guenee,  Albert  &  Co.,  Paris;  Holzschuch  & 
Bonnemaison,  Pans;  Lathoud  Fils.  Paris;  L.  K.  Leon 
Pans;  Gabriel  Lordereau,  Lyon;  Radiguet  &  Massiot-  Paris' 
iVIadame  Ravali,  Paris;  Jules  Richard,  Paris;  Gaston  Roux' 
Pans;  Societe  Francaise  des  Electrodes,  Lyon;  Paul  Vaudrey' 
Pans;  Michel  Weyl,  Paris;  Charles  Woittequand.  Charle' 
ville. 

French  Colonies — Postes  et  Telcgraphes,  Tananarive 
Germany — Hugo  Bremer,  Neheim  a.  R. ;  Hartmann  & 
Braun,  Frankfort  a.  M. ;  Land  &  Seekabclwcrke.  Cologne - 
Siemens  &  Halske.  Berlin;  J.  O.  Zwarg,  Freiburg;  Prof 
Abegg,  Ereslau;  W.  Apel.  Goettingen:  Gcorg  Bartels,  Goet- 
Inisen;     Prof.     Brcdig,     Heidelberg:     Prof.     Classen      Aixe-la- 
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H.  E.  King. 

United  States  Electric   Signal  Company. 

M.  Shearer. 

Miller   Anchor    Company. 

Le  Vally  Vitae  Carbo.n  Brush  Company. 

Dodd  &  Struthers. 

Electric    Contract    Company. 

Economical    Electric    Lamp    Company. 

Kester    Electrical    Manufacturing    Company. 


Foreign  Exhibitors. 

Electrical  exhibitors  from  11  foreign  countries  now 
have  their  exhibits  installed  at,  the  World's  Fair. 
The  countries  represented,  their  location  and  the 
nature  of  their  exhibits  are  as  follows:  France — 
Blocks  37,  38,  39,  40,  41,  Si,  84;  machines  for  generat- 
ing and  using  electricity.  Germany — Block  3^  '  ^^^~ 
chines  for  generating  and  using  electricit.v.  Great 
Britain — Block  7;  machines  for  generating  and  using 
electricity.  Italy — Block  18;  machines  for  using 
various  applications.  Japan — Block  16;  generators, 
dynamos  and  telephones.  Mexico — Block  18;  various 
applications  of  electricity.  Argentine — Exhibit  in- 
stalled in  Palace  of  Manufactures  and  consists  of 
machines  for  generating  and  using  electricit>\  Brazil 
— Block  23;  electric  lighting.  Denmark — Block  36; 
electrochemistry.  Portugal — Block  $6;  various  appli- 
cations of  electricity.  Spain — Block  36 ;  machines  for 
generating  and  usinpr  electricity. 

Following  is  a  list  of  the  foreign  electrical  ex- 
hibitors: 

France — Eugene  and  Reis  T.  Beliot,  Paris;  J.  A.  Berne, 
Paris;  L.  F.  J.  Boudreanx,  Paris;  Compagnie  Francaise  de 
Charbons  pour  I'EIectricite.  Paris;  Compagnie  des  Trefileries  du 
Havre,  Paris:  L.  and  Grellou  A.  Francois  &  Co.,  Paris;  Geof- 
frey &  De  Lore,  CHchy;  Alexandre  Grammont,  Pont-de-Cheruy; 
Albert  Guenee  &  Co.,  Paris;  Huguet  Hillairet,  Paris;  Legros 
i:  Viel,  Escamp,  Seine-Inferieure;  Abel  Pifre,  Paris;  Societe 
.\lsacienne  de  Constructions.  Bel  fort;  Societe  d' Applications 
Industrielles.  Paris;  Societe  Francaise  des  Cables  Electriques, 
Lyon;  Societe  Gramme,  Paris;  Societe  "Le  Carbone." 
Levallois-Perret,  Seine;  Societe  pour  I'ExpIoitation  des 
Brevete  Dolter,  Paris;  Societe  "I'Eclairage  Electrique," 
Paris;  Societe  Industrielle  des  Telephones,  Paris;  Pliil- 
lippe  Delafon.  Paris;  M!.  Eisenmenger,  Paris;  Henri- 
Brignond     Fredet,     Isere;     Hond     &     Co.,      Paris;      Lathoud 


Chapel  le;  Prof.  Cohen,  Goettingen;  Carl  Diedrlchs,  Goet- 
tingen; Prof.  Drude,  Giescn;  X^rof.  Elbs,  Giesen;  Prof.  Har- 
ries. Berlin;  F.  Ilugerstoff,  Leijjsic;  Erwin  Kerker,  Breslau; 
Fritz  Koehler,  Leipsic;  Robert  Mittelbach,  Goettingen;  Prof. 
.\ernst,  Goettingen;  Prof.  Ostwald,  Leipsic;  Prof.  Ruff, 
JJcrlin;  Gebruder  RuUstrat,  Goettingen;  \V.  Schm.idt,  Gies- 
sen;  Vereinigte  Fabriken  fuer  Laboratoriumsbedarf,  Berlin; 
C.  Conradty,  Nuremberg;  A.  Kruess,  Hamburg;  Regina 
liogenlampenfabrik,  Cologne ;  Schmidt  &  Haensch,  Berlin ; 
G.  A.  Schultze,  Berlin;  Siemens-Schuckertwerke,  Berlin; 
C.  Lorenz.  Berlin;  Prof.  Borcher,  Aixe-Ia-Chapelle;  Reinhold 
IJurger,  Berlin;  F.  O.  R.  Goetze,  leipsic;  Guenther  & 
Tegetmeyer,  Brunswick;  E.  Gundelach,  Gehlberg;  Keiser  & 
Schmidt,  Berlin;  Max  Kohl,  Chemnitz;  W.  C.  lieraeus, 
Hanau;  Leppin  &  Masche,  Berlin;  ""Magneta"  Factory  of 
Electrical  Clocks;  Richard  Mueller-Uri,  Brunswick;  Physika- 
lisch-Technische  Reichsenstalt,  Charlottenburg;  C.  E.  Schnee; 
Siemens  &  Halske.  Berlin;  Vesler  &  Schoch,  Leipsic;  Otto 
Wolf.  Berlin;  Continental  Company,  Nuremberg;  I.  Gast,  Ber- 
Im;  ilax  Judel  &  Co.,  Brunswick;  Studiengesellschaft  fuer 
Elektnsche  Schnellbahnen.  Berlin;  2immermann  &  Buchloh. 
Berlin;  Aeronautisches  Observatorium  des  Kgl.  Meteorol.  In- 
stitute, Berlin;  J.  &  A.  Bosch,  Strasburg  i.  E.;  Continental 
Caoutchouc  and  uGita  Percha  Company.  Hanover;  R.  Fuess. 
Steglitz,  Berlin;  A.  Riedinger,  Augsburg. 

Great  Britain — E.  F.  Behr.  London;  Greenwood  &  Eatley, 
Leeds;  Cowper-Coles,  Sherard  &  Co.,  London;  Consolidated 
Electrical  Company.  London;  General  Postofficc.  London; 
India  Rubber  and  Gutta  Percha  and  Telegraph  Works  Com- 
pany, London;  Muirhead  &  Co..  London:  Cambridge  Scien- 
tific Instrument  Company,  Cambridge;  Consolidated  Elec- 
trical Company.  London:  A.  C.  Cosser.  London;  Crompton 
&  Co.,  Chelmsford;  F.  Darton  &  Co..  London;  Elliott  Bros., 
London ;  Everett,  Edgecumbe  &  Co..  London :  Kelvin  5: 
White,  Glasgow;  Nalder  Bros.  &-  Co.,  London;  Nalder  Bro?. 
&   Thompson.    London;   Robert   W.    Paul,    London. 

Italy — G.  Fala  c.  C.,  Turin;  Albertina  Cerruri  Eugenic, 
Rome;  Societie  Italiana  Del'  Elettrocarboniuh,  Rome;  Ale=- 
sandro  Artom;  Cerruti  Eugenic,  Turin:  Ministero  delle  Posie 
I  dei  Telegrafi,  Rome;  Ditto  C.  Olivelti,  e.  C.  Milan;  Simon 
Luigi,  Leghorn;  Societa  Italiana  deJl  Electn-carboninm. 
Rome. 

Japan — Shibaura  Works.  Tokio;  Harayasu  &  C-.>.,  Tokio: 
Oki  &  Co.,  Tokio:  Jaoan  Electric  Association.  Tokio:  Kioto 
City  Council,  Kioto;  Saiga  Tokichi,  Tokio;  Tanaka  &  Co., 
Tokio. 

Mexico — Comoania  Electrica  e  Inipadon  en  cl  Estado  de 
Hidalgo.  City  of  Mexico;  Compania  Me.\icana  de  Electricidal. 
City  of  Mexico. 

Argentine — Felix  L  Martinez.  Buenos  .-\yrci;  Azatelto 
Bros.,  Buenos  Avres;  La  Teutonia.  Buenos  Ayres:  Argentine 
lleoartment  of  Posts  and  Telegraphs.   Buenn-:  Ayres. 

Brazil — Lima.  Pedro   &    Co..    San  Paulo. 

Denmark — Hellesens  Enke  &  V.  Ludvigsen.   Copenliagen. 

Portugal — ^'^irgilio    Mackado.    Lisbon. 

Spain — Herederos  de   FmnciscA  Herrero  ii   Ruiz.  Abecettc. 
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New  Zinc-carbon  Storage  Battery. 

Storage-battery  troubles,  aside  from  short-circuit- 
ing plates,  are  largely  due  to  the  composition  of 
electrodes,  whose  compactness  does  not  allow  the 
electrolyte  to  penetrate  freely  as  the  electromotive 
force  is  set  up.  A  new  Russian  patent,  granted  to 
C.  Auer  von  Welsbach  of  Vienna,  Austria,  is  said 
to  provide  means  to  avoid  these  inconveniences. 

The  anode  is  composed  of  tiny  filaments  of  car- 
bon, with  some  addition  of  powdered  graphite, 
slightly  compressed  and  forming  a  body  which  can 
be  easily  traversed  by  the  electrolj'te.  Its  weight  is 
insignificant  and  the  surface  area  very  large,  while 
the  electric  conductivity  is  high.  Fig.  i  shows  the 
vertical  section  of  the  new  accumulator ;  Fig.  2  is 
a  horizontal  section;  Fig.  3  shows  the  same  accumu- 
lator, of  a  special  design. 

The  anode  (A),  of  a  prismatic  form,  with  a 
quadrilateral  base,  is  turned  toward  the  cathode. 
The  anode  is  placed  in  a  containing  box  (B)  of 
celluloid,  the  bottom  of  which  has  been  replaced  by 
wooden  strips  to  give  solidity.  Carbon-graphite  is 
maintained  against  the  strips  by  means  of  a  cover 
provided  with  a  term.inal,  insulated  with  paraffin  oil. 
The  terminal  constitutes  the  positive  pole  of  the  pile. 

1"he    containing   box    CB)    in    which    the    anode    is 
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FIGS.     I    AND    2.       VERTICAL    AND    HORIZONTAL    SECTIONS 
OF    NEW    ZINC-CARBON    STORAGE    BATTERY. 

placed  has  in  its  upper  part  a  diaphragm  slightly 
bent  toward  the  bottom;  the  diaphragm  is  made  of 
parchment,  covered  with  a  layer  of  celluloid,  in  such 
a  manner  as  to  leave  a  free  passage  to  the  current. 
The  object  of  the  diaphragm  is  to  protect  the  cathode 
against  particles  of  carbon,  which  might  fall  down 
from  the  anode,  to  lead  away  the  ga.s  emanating 
from  the  surface  of  the  cathode  and  to  retain  heavy 
substances  which  are  formed  while  the  battery  is 
charged.  The  cathode  is  placed  several  centimeters 
below  the  anode,  and  it  is  composed  of  a  plate  of 
perforated  zinc  one  millimeter  thick,  amalgamated 
with  mercury.  The  zinc  is  placed  in  the  bottom  of 
another  containing  box  (C),  covered  also  with  cel- 
luloid. The  bottom  of  the  containing  box  is  pro- 
vided with  a  groove  one  millimeter  deep  and  one 
centimeter  wide.  A  strip  of  iron,  lined  on  one  side 
only  with  an  amalgam  "of  mercury,  is  laid  against 
the  inner  side  of  the  containing  box. 

The  box,  containing  the  anode,  is  placed  in  a 
vessel  filled  with  a  solution  of  cerium  sulphate. 
wdiich  is  more  efficient  for  setting  up  electromotive 
force  than  concentrated  nitric  acid.  The  cerium 
sulphate  is  easily  decomposed  by  acidulated  water, 
while  the  resulting  fundamental  salts  are  insoluble. 
The  decomposition  of  cerium  sulphate  can  be  ob- 
viated by  the  addition  of  zinc  sulphate  in  solution. 

Electrolyte  is  to  be  obtained  as  follows :  A  suffi- 
cient quantity  of  cerium  sulphate,  kept  in  water 
for  several  weeks,  will  dissolve  slowly  but  in  a 
large  amount.  After  the  addition  of  a  small  quan- 
tity of  sulphuric  acid,  the  solution  has  to  be  treated 
with  zinc.  The  substances  present  in  the  solution 
of  cerium  are  then  deposited  and  the  resulting  liquid, 
more  or  less  colorless,  has  to  be  treated  again  with 
sulphate  of  zinc.  A  part  of  the  liquid  is  then  to 
be  electrolyzed,  and  the  other  part  can  then  be  added, 
while  slowly  agitated. 

During  the  charging  of  the  cell,  the  zinc,  com- 
l>ined  with  cerium,  is  deposited  on  the  cathode, 
where  it  is  partly  decomposed  by  contact  with  the 
mercury,  while  the  other  part  is  deposited,  forming 
crystals,  and  the  amalgamated  surface  is  constantly 
kept  clean.  If  the  charging  current  is  strong,  the 
oxygen  emanating  from  the  zinc  will  follow  the 
path  determined  by  the  diaphragm  and  the  walls 
of  the  jar  and  go  out  through  an  outlet  in  the 
covering.  _  There  is  no  production  of  gas  whatever. 
The  liquid  surrounding  the  anode  is  of  a  brown 
color  and   smells   of  ozone. 

These  accumulators  are  said  to  be  of  special  value 
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for  electric  traction  and  in  all  cases  where  the 
charging  and  discharging  of  batteries  are  in  rapid 
succession.  ' 

In  central  stations  and  other  similar  cases  it  is 
better  to  employ  the  arrangement  shown  in  Fig.  3, 
which  differs  from  the  other  in  the  fact  that  the 
electrolyte  is  in  movement  from  the  cathode  toward 
the  anode.  The  electromotive  force  is  also  set  up 
in  the  cell,  as  in  the  former  case,  but  the  anode  is 
more  compact.  The  diaphragm  is  of  no  use  and 
the  quantity  of  mercury  must  be  larger,  due  to  the 
more  rapid  formation  of  metallic  zinc.  The  jar 
containing  the  anode  is  placed  in  a  larger  contain- 
ing box.  in  which  it  can  be  lifted  up  and  lowered. 
Movement    of    the    inner    jar    has    to   be    regulated 


FIG.  3.      SPECIAL  FORM  OF  ZI.NC-CAKbON    STORAGE  BATTERY. 

in  proportion  to  the  charging  current,  and  it  can 
be  produced  by  some  independent  mechanical  device. 
Space  betw-een  the  walls  of  the  two  jars  can  be 
packed  with  felt  or  some  other  material.  If  the 
movement  is  to  be  obtained  automatically,  as  a  re- 
sult of  weight  \'ariations  of  the  cathode,  the  cover- 
ing plate  of  the  jar  which  contains  the  anode  should 
be  provided  with  a  reservoir  made  of  celluloid. 
The  covering,  as  well  as  the  carbon  plate,  beneath 
it,   is  provided   with   openings. 

At  the  beginning  of  charging,  the  jar,  which  con- 
tains the  cell,  must  be  placed  at  the  highest  point 
and  gc   down  as  the  charging  proceeds. 


Joint  Meeting  of  American   and    British 
Mechanical  Engineers  in  Chicago. 

In  Iinticipation  of  the  forthcoming  joint  convention 
of  the  American  Society'  of  Mechanical  Engineers 
and  the  Institution  of  Mechanical  Engineers  of  Great 
Britain,  to  be  held  in  Chicago,  May  31st  to  June 
3d,  every  preparation  is  being  made  by  those  in 
charge  of  the  convention  to  make  the  occasion  both 
an  enjoyable  and  profitable  one.  A  brief  announce- 
ment of  the  meeting  was  given  in  the  Western  Elec- 
trician of  May  /ih. 

Tuesday,  the  31st,  has  been  left  free  for  the  as- 
sembly of  the  guests  and  for  visitors  to  points  of 
interest  throughout  the  city.  The  headquarters  of 
the  convention  at  the  Auditorium  Hotel  will  be  open 
for  registration  and  will  continue  so  throughout  the 
days  of  the  meeting. 

The  opening  session  will  be  held  Tuesday  evening 
in  the  Fine  Arts  Building,  after  which  a  reception 
will  be  held  in  the  parlors  of  the  Auditorium. 

W'ednesday  morning  a  business  meeting  will  be 
held,  after  which  three  papers  will  be  read:  "The 
Wages  Problem/*  by  Harrington  Emerson;  "Some 
Recent  Examples  of  Destructors  for  Town  Refuse," 
by  George  Watson,  and  "Refuse  Destruction  by 
Burning,"  by  Newton  C.  Russell.  In  the  afternoon 
the  party  will  visit  the  Illinois  Steel  Works  at 
South  Chicago.  The  evening  session  on  Wednesday 
will  be  held  in  the  music  hall  of  the  Fine  Arts 
Building  and  will  be  devoted  to  the  following 
papers :  "Some  Theoretical  and  Practical  Consider- 
ations in  Steam  Turbine  Work,"  by  F.  Hodgkinson ; 
"The  De  Laval  Steam  Turbine,"  by  E.  S.  Lea  and 
E.  Meden ;  "The  Curtis  Steam  Turbine,"  by  W.  L.  R. 
Emmet;  "Different  Applications  of  Steam  Turbines," 
by  A.  Rateau ;  "The  Potential  Efficiency  of  Prime 
Movers,"  by  C.  V.  Kerr. 

Four  papers  will  be  read  at  the  morning  session 
on  Thursday,  whicli  will  be  held  in  the  Auditorium 
Hotel.  They  are:  "Power  Plant  of  the  Tall  OflSce 
Building,"  by  J.  H.  Wells;  "Power  Plant  of  Tall 
Ofiice  Buildings,"  by  R.  P.  Bolton;  "Middlesbrough 
Dock  Electric  and  Hydraulic  Power  Plant,"  by  Vin- 
cent L.  Raven ;  "Use  of  Superheated  Steam  and  of 
Reheaters  in  Compound  Engines  of  Large  Size,"  by 
Lionel  S.  Marks ;  "Commercial  Gas  Engine  Testing 
and  Proposed  Standard  of  Comparison,"  by  William 
P.  Flint.  The  visiting  ladies  will  be  taken  to  the 
retail  stores  of  Chicago  during  this  session.  In  the 
afternoon  excursions  will  be  made  to  the  Fisk  Street 
station  and  to  the  Union  Stock  Yards  and  the  pack- 
ing plants.     In  the  evening  a  reception  will  be  ten- 
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dered  to  the  officers  and  members  of  the  two  socie- 
ties by  the  local  members  of  the  American  Society 
of  Mechanical  Engineers  at  the  Art  Institute. 

On  Friday  morning  the  closing  session  will  be 
held  at  Lewis  Institute,  where  the  following  papers 
will  be  presented:  "Cast  Iron  Composition,  Strength 
and  Specifications,"  by  William  J.  Keep:  "The  Ef- 
fects of  Strain  and  of  Annealing,"  by  William  Camp- 
bell ;  "Experiments  with  a  Lathe-tool  Dynamometer," 
by  J.  T.  Nicolson;  "Road  Tests  of  Consolidation 
Freight  Locomotives,"  by  E.  A.  Hitchcock;  "Locomo- 
tive-testmg  plants."  by  W.  F.  Al  Goss,  and  "Notes 
on  Testing  Locomotives."  On  that  morning  the 
ladies  will  be  taken  for  a  drive  through  the  city 
parks  and  join  the  gentlemen  for  luncheon  as  guests 
of  Lewis  Institute.  In  the  afternoon  excursions  will 
be  made  to  points  of  interest  about  the  city.  In  the 
evening  the  local  members  of  the  society  have  ar- 
ranged for  a  special  concert  by  the  Thomas  Orchestra 
in  the  Auditorium  Theater. 

George  M.  Brill  of  Chicago  is  'chairman  of  the 
entertainment  committee. 


Magnetic  Ore  Separator. 

Thomas  A.  Edison  of  Llewelij'n  Park.  N.  J.,  has 
recently  taken  out  a  patent  on  a  magnetic  ore  sep- 
arator which  is  intended  particularly  for  the  separa- 
tion from  gangue  and  concentration  of  material 
which  is  only  slightly  magnetic,  such  as  specular 
hematite,  iron  garnet,  and  franklinite.  the  object 
being  to  provide  an  apparatus  for  the  purpose 
wherein  the  feed  of  the  material  to  the  magnetic 
devices  and  the  separation  of  the  magnetic  and  non- 
magnetic particles  are  effected  by  gravity  and  without 
the  necessity  of  moving  parts. 

One  or  more  sets  of  magnetic  separators  are  em- 


MAGNETIC    ORE    SEPARATOR. 

ployed,  as  shown  in  the  illustration,  each  being  in 
the  form  of  an  ordinary  double-coil  electromagnet 
with  extended  tapering  poles,  one  of  which  slightly 
overlaps  the  other  to  form  a  relatively  narrow  gap 
between  them.  To  the  upper  face  of  the  overlapping 
pole  a  continuous  but  thin  stream  of  the  particles 
is  delivered,  moving  at  as  slow  a  rate  as  practicable, 
whereby  the  non-magnetic  particles  are  permitted 
to  flow  down  the  polar  face  and  fall  off  at  one 
side  of  a  separating  board,  while  the  magnetic 
particles  will,  by  the  lines  of  magnetic  force,  be  at- 
tracted toward  the  other  pole  and  will  fall  on  the 
other  side  of  the  separating  board.  Preferably  a 
number  of  such  separators  are  used,  divided  into 
two  series,  in  the  first  of  which  the  particles  rejected 
by  the  first  separating  device  will  be  subjected  to  the 
succeeding  separators,  whereby  a  very  rough  con- 
centration will  be  secured,  while  in  the  second  set 
the  material  concentrated  by  the  first  separator  will 
be  subjected  to  the  succeeding  separators  to  secure 
a   concentrated  product  of  high   percentage. 

In  each  section  of  the  separator  the  material  falls 
on  a  chute  or  apron,  and  before  reaching  the  magnetic 
face  of  the  pole  is  checked  by  a  checking  board,  so 
that  the  material  will  fall  upon  the  upper  face  of  the 
pole,  near  the  lower  edge,  immediately  after  it  has 
been  brought  to  rest.  The  material  will  thus  not 
acquire  any  appreciable  velocity  by  the  time  it  reaches 
the  extreme  lower  edge  of  the  pole.  The  non-mag- 
netic particles  falling  over  the  edge  of  the  pole  drop 
by  gravity  on  one  side  of  a  separating  board  while 
the  slightly  magnetic  particles  passing  over  the 
edge  will  be  attracted  bv  the  lines  of  force  between 
the  two  poles,  and  the  magnetic  or  slightly  magnetic 
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particles  will  fall  on  the  other  side  of  the  separating 
board,  their  trajectory  being  changed  to  an  extent 
depending  upon  their  magnetic  affinity  and  upon  the 
attraction  of  the  poles.  The  process  is  gone  over  and 
over  in  each  succeeding  section  till  the  last  of  the 
magnetic    particles    are    separated. 


An  English   Portable  Sub-station. 

An  electrical  equipment  for  supplying  current  to 
customers  on  very  short  notice  for  temporary  light- 
ing, as  well  as  for  supplying  the  necessary  low- 
tension  current  for  buildings  under  construction,  and 
for  exhibitions,  has  recently  been  provided  by  the 
Sheffield  Corporation  Electric  Supply  Department  of 
the  city  of  Sheffield,  England.  A  small  sub-station 
has  been  mounted  on  wheels,  so  that  it  may  be  easily 
moved  from  place  to  place,  and  has  been  found 
very  useful  in  that  city,  enabling  electric  supply  to  be 
given  while  permanent  sub-stations  are  being  con- 
structed   and    equipped    with    transformers,    etc.     As 


FIG.     I.       AN    ENGLISH    PORTABLE    SUE-STATION .  ^GENERAL 
APPEARANCE    OF    VAN. 

soon  as  the  permanent  sub-stations  are  completed  the 
cables  are  disconnected  from  the  portable  plant  and 
the  van  is  moved  on  to  some  other  point  where  its 
services  are  required.  This  equipment  was  provided 
by  Mr.  S.  E.  Fedden,  manager  of  the  Electric  Sup- 
ply Department,  as  difficulty  had  been  experienced 
in  complying  wnth  the  demands  of  intending  con- 
sumers, a  considerable  delay  taking  place  before  the 
current  could  be  switched  on  if  the  premises  to  be 
supplied  were  not  immediately  on  the  existing  cir- 
cuit. 

The  accompanying  illustration  (Fig.  i)  shows  the 
general  appearance  of  the  van,  which  can  be  drawn 
by  one  or  more  horses,  according  to  the  grades  en- 
countered. It  can  be  left  standing  over  the  hole  in 
the  ground  where  the  mains  temporarily  terminate, 
powerful  brakes  being  supplied  to  the  wheels  to  pre- 
vent any  possibility  of  the  van  shifting.  The  van 
is  equipped  with  .two  50-kilowatt  Burnand  trans- 
formers, together  with  the  necessary  cable  connec- 
tions and  switches,  to  enable  a  supply  to  be  given 
immediately  from  the  high-tension  mains. 

A  space  is  provided  in  the  bottom  of  the  van 
through  which  the  cables  are  led  up  to  the  switch- 
board at  the  back  of  the  construction,  as  shown  in 
Fig.  2.  When  the  back  door  of  the  van  is  lowered 
it  forms  a  platform  on  which  the  operator  can  stand 
for  operating  the  necessary  switches  on  the  board. 
At  the  top  of  the  board  two  high-tension  fuse  boxes 
are  provided,  controlling  the  high-tension  feeders  by 
means  of  oil  or  dust  fuses.  Connection  from  these 
is  made  from  the  transformers  inside  the  van,  from 
the  low-tension  sides  of  which  cables  are  laid  to  the 
low-tension   switches   in  the  middle  of  the  board. 

This  English  portable  transformer  plant  provides 
for  rapidly  connecting  up  two  high-tension  feeders 
and  four  low-tension  feeders,  the  high-tension  feed- 
ers beins  lead-covered  concentric  cables,  one  being 
used  for  each  phase.  The  low-tension  cables  are  of 
the  lead-covered  four-core  type,  two  phases  being 
conveyed  by  the  one  cable.  Portable  sub-stations 
have  been  extensively  used  in  this  country  in  street- 
railway  work  on  extensive  electric-railway  systems 
where  rotary  converters  and  step-down  transformers 
have  been  found  necessary  temporarily  at  various 
points  on  the  line.  Portable  transformer  plants  have 
also  been  utilized  to  a  considerable  extent  in  the 
various  American  cities  for  thawing  out  frozen  water 
pipes.  Equipment. on  the  line  of  this  English  trans- 
portable sub-station  would  undoubtedly  be  of  much 
service  in  many  American  plants,  and  very  likely 
similar  arrangements  have  been  utilized.  P. 


After  an  experiment  of  six  years,  the  officers  of 
the  street-railway  company  at  Chillicothe,  Ohio,  have 
decided  that  the  women  conductors  must  go.  Men 
conductors  will  be  installed.  The  girls,  they  say, 
can  collect  fares  and  help  people  off  and  on  cars, 
but  they  cannot  do  regular  railroad  work. 


Death  of    William    Wallace. 

William  Wallace,  one  of  the  pioneers  of  electric 
lighting,  formerly  of  Ansonia,  Conn.,  died  at  Wash- 
ington, D.  C,  last  week.  The  funeral  took  place  at 
Ansonia  on  May  23d. 

A  born  mechanic  and  of  an  ingenious  bent,  Mr. 
Wallace  early  in  his  career  was  heard  from  in  the 
field  of  invention  and  he  spent  much  time  and 
capital  in  scientific  research.  He  is  said  to  have 
been  the  first  in  this  country  to  build  dynamos  on 
a  commercial  scale,  his  first  machine  having  been 
built  in  1874.  He  was  also  the  first  to  demonstrate 
the  possibility  of  operating  arc  lights  in  series. 

He  numbered  among  his  friends  the  foremost  sci- 
entists, who  were  frequent  visitors  at  his  home. 
Among  them  was  Thomas  A.  Edison,  who  paid  trib- 
ute to  his  Inventive  genius  In  these  words :  "Wallace 
is  one  of  the  earliest  pioneers  in  electrical  matters 
in  this  country.  He  has  done  a  great  deal  of  good 
work  for  which  others  have  received  the  credit,  and 
the  work  which  he  did  in  the  early  days  of  electric 
lighting  others  have  benefited  largely  by  and  he  has 
been  crowded  to  one  side  and  forgotten." 

Much  of  Mr.  Wallace's  time  was  spent  in  visiting 
Europe,  where  he  was  ever  observant  of  the  new 
developments  In  his  field  of  work,  and  his  home  con- 
tains many  mementos  of  these  visits. 

William  Wallace  was  born  In  Manchester,  Eng- 
land, on  March  16,  1825,  and  came  to  the  United 
States  in  1832.  In  1848  his  father  formed  the  firm 
of  Wallace  &  Sons  at  Birmingham,  Conn.,  for  the 
manufacture  of  brass  wire,  the  factory  being  later 
moved  to  Ansonia,  Conn.,  where  it  was  enlarged  and 
was  devoted  largely  to  the  manufacture  of  wire 
for  electrical  purposes.  In  September,  1849,  he  was 
married  to  Miss  Sarah  Mills  of  Birmingham,  Conn., 
and  two  children  were  born  to  them — one  son  and 
one  daughter.  In  his  death  the  electrical  industry 
loses  one  of  Its  oldest  and  most  tried  friends  and 
promoters. 


At  a  sub-station  are  located  step-down  transformers 
and  rotary  converters  to  change  the  high-tension 
alternating  into  650-volt  direct  current  for  use  on  the 
railway.  The  total  distance  from  Bozen  to  Mendel 
Pass  is  12  miles,  with  a  total  rise  of  3,250  feet. 


A  Combined   Steam,  Trolley  and   Cable 
Road  in  Tyrol. 

A  very  unusual  railway  has  recently  been  built 
in  Southern  Tyrol  (Austria),  which  is  an  extension 
of  the  Bozen-Kaltern  Steam  Railway  Company's  line 
to  Mendel  Pass.  From  Bozen  to  Kaltern  the  steam 
locomotive  is  used,  then  for  a  distance  of  1.2  miles  to 
St.  Anton  the  electric  trolley  furnishes  power.  From 
St.  Anton  to  Mendel  Pass  the  roadbed  is  too  stetp. 
being  a  50-per  cent,  grade,  for  this  method,  and  a 
cable  hauls  the  train  the  rest  of  the  way.  The  motor 
cars  are  each  equipped  with  two  60-horsepower  di- 
rect-current motors,  which  are  supplied  from  two 
contact  bows  at  a  pressure  of  600  volts.    They  weigh 


FIG.        2.       AN    ENGLISH    PORTABLE   SUE-STATION  — SWITCH- 
BOARD   IN    BACK    OF    VAN. 

37,000  pounds  empty  and  have  standing  room  on 
the  platform  for  11  passengers  and  seating  capacity 
for  15  second-class  and  five  first-class  passengers. 
They  are  equipped  with  hand  as  well  as  automatic 
brakes.  The  trailers  weigh  25,000  pounds  and  carry 
15  passengers  standing  and  45  seated. 

The  electrical  equipment  of  the  cable  section  from 
St.  Anton  to  Mendel  Pass  was  installed  by  the  Aus- 
trian Union  Electrical  Company,  the  main  cable 
wheel  is  driven  by  belt  transmission  from  a  90-horse- 
power  direct-current  shunt  motor  running  at  a  speed 
of  600  revolutions  per  minute.  This  motor  is  sup- 
plied with  current  from  a  650-volt  circuit  and  oper- 
ates the  cable  through  a  system  of  intermediate  gear- 
ing. The  cable  used  has  a  factor  of  safety  of  10 
and  a  breaking  strength  of  ys  tons.  The  usual  load 
is  7.5  tons  on  grade  of  50  per  cent. 

The  current  for  this  road  comes  from  a  power 
station  at  Novella,  which  is  equipped  with  hydraulic 
lurbine-driven  polyphase  alternating-current  gener- 
ators,   which   supply   a    4,000-volt   transmission    line. 


Chicago  Tunnels  for  Carrying  Mails. 

Repre.-cnlatlves  of  the  Postoffice  Department  ai 
Washington,  D.  C,  have  just  been  in  Chicago  in- 
specting the  underground  passageways  of  the  Illinois 
Tunnel  Company.  They  were  escorted  through  the 
network  of  tunnels  by  President  Wheeler  and  Engi- 
neer Jackson  of  the  company  and  the  men  were 
impressed  with  the  magnitude  of  the  work  and  e>:- 
pressed  the  belief  that  a  system  could  be  worked 
OLit  for  transferring  both  through  and  local  mails 
through  the  tunnels  at  a  great  advantage  over  the 
present  wagon  system.  As  a  result  of  the  inspection 
it  is  announced  that  within  60  days  through  mails 
received  at  the  La  Salle  Street  and  Union  statjons 
will  be  transferred  between  these  two  points  through 
the  tunnels. 

As  quickly  as  possible  the  portion  of  the  tunnel 
lying  between  the  La  Salle  Street  and  Union  sta- 
tions will  be  equipped  with  electric  cars  capable  of 
carrying  tons  of  mail  matter,  and  it  is  expected  that 
by  the  middle  of  July  the  bulk  of  the  through  mail 
from  the  eastern  roads  arriving  ah  the  La  Salle 
Street  station  will  be  carried  nnderground  to  the 
western  road  terminals  across  the  river.  It  is  pos 
sibie  chat  by  November  1st  the  entire  tunnel  system 
will  be  equipped  to  handle  the  mails  between  the 
railway  stations,  the  temporary  postoffice  building 
at  the  foot  of  Washington  Street,  and  all  sub-sta- 
tions. 

The  government  has  appropriated  $100,000  for  ex- 
perimenting with  the  new  method  of  transporting 
the  mails,  but  the  officials  say  it  will  be  impossible 
to  compute  the  entire  expense  of  the  new  method 
for  the  purpose  of  arriving  at  a  contract  price  for 
the  service  until  the  postoffice  buildings,  the  sub- 
stations and  all  railway  stations  are  connected  and 
in  t'unning  order.  The  cost  of  the  present  wagon 
service   is   about   $107,000  annually. 


Three-phase  Arc  Lamp. 

Polyphase  arc  lamps  have  been  the  subject  of  much 
experimentation  both  by  the  Italian  General  Electric 
Edison  Company  at  Milan  and  by  Richard  Fleming 
of  the  Lynn  works  of  the  General  Electric  Company 
in  the  United  States.  Two  forms  of  the  polyphase 
arc  lamp  patented  by  Mr.  Fleming  were  described 
in  the  Western  Electrician  of  July  4,  1903.  Inde- 
pendently of  these  Dr.  P.  L,  Mercanton  of  Lausanne. 
Switzerland,  has  been  carrying  on  Investigations  in 
this  line  and  has  constructed  an  arc  lamp  which  i.<: 
described  In  the  Scientific  American. 

The  lamp  contains  three  carbons  connected  each  to 
a  phase  of  the  three-phase  circuit,  and  constituting  a 
regular  triangular  pyramid,  on  the  top  of  which  the 
arc  is  produced  by  virtue  of  electrodjmamlc  forces. 
Regulation  is  effected  by  hand,  and  consists  in  inclin- 
ing the  carbons  with  respect  to  the  axis  of  the 
pyramids.  For  this  purpose  they  are  supported  by 
three  carbon  holders,  which  are  pivoted  at  three 
points  placed  at  angular  distances  of  120  degrees  on 
the  circumference  of  a  circular  metallic  disk  that 
serves  as  a  base  plate.  To  the  middle  of  this  disk, 
on  the  side  opposite  the  arc,  there  is  fixed  a  strong 
screw,  the  box  of  which  is  connected  to  a  lever 
system  controlling  the  mutual  distance  of  the  car- 
bons. By  a  special  arrangement  the  levers  may  be 
lengthened  or  shortened. 

The  aspect  of  the  luminous  focus  of  this  lamp  de- 
pends to  some  degree  on  the  kind  of  carbon  used  : 
the  latter  should  be  rich  in  volatile  substances.  As 
regards  the  length  of  the  arc.  on  which  its  behavior 
will  depend  to  a  high  degree,  this  is  ahva3'S  some 
millimeters,  and  in  most  cases  over  10  millimeters. 
Under  these  conditions  the  ends  of  the  carbon  ap- 
pear to  the  eye  placed  on  the  axis  of  the  lamp,  like 
three  luminous  points  of  a  high  brilliancy.  The 
common  angle  between  the  carbons  varies  between  30 
degrees  and  50  degrees.  The  lowering  in  the  fre- 
quency necessary-  to  maintain  the  three-phase  arc  may 
be  readily  shown  by  adjusting  the  arc  for  the 
maximum  of  frequency  and  eventually  withdrawing 
violently  one  of  the  carbons,  when  the  arc  ceases  to 
pass  between  the  two  remaining  points.  The  jump- 
ing of  the  single-phase  arc  from  one  pair  of  carbons 
to  the  other  is  visible  by  the  flicker  in  the  light 
given  off  from  the  edges  of  the  crater  in  front  of 
each  other. 


According  to  history  a  successful  space-telegraph 
apparatus  was  in  use  in  1S04-  It  consisted  "of  a 
beam  which  turned  on  a  post  having  a  movable  arm 
at  each  of  its  extremities."  When  these  movable 
arms  were  turned  each  movement  "afforded  a  sep- 
arate signal  which  might  represent  a  letter  of  the 
alphabet  or  anv  other  signification  which  should  be 
agreed  upon."'  '  By  the  aid  of  only  44  of  these  tele- 
graphs, properly  equipped  with  telescopes,  news  was 
received  in  Paris  from  Strasburg  in  six  minutes  and 
a  half  several  years  before  the  signing  of  the  Louis- 
iana Purchase  treat}-. 
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American  Society  of  Mechanical  Engineers  and  tlic  (Brit- 
ish) Institution  of  Mechanical  Engineers  (joint  meeting), 
Auditorium  Hotel.    Chicago.  May  31st  to  June   3d. 

Association  of  Railway  Telegraph  Superintendents  (annual 
meeting).  Hotel  English,  Indianapolis,  Ind.,  Tunc  isth  and 
i6th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton. Ont..  June    15th  to  17th. 

High-pressure  transmission  convention  of  the  .\merican 
Institute  of  Electrical  Engineers,  Chicago,  June  stst.and  szd. 

Indiana  Mutual  Telephone  Association  (annual  meeting), 
Lafayette.  Ind.,  June  sSth  and  29th. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky, August    i6th  to   i8th. 

International  Electrical  Congress.  Hall  of  Congresses,  St. 
Louis  Exnosition.   September    12th   to    17th. 

International    Association     of    Municipal     Electricians     (an- 
nual meeting).   St.  Louis.  September   13th  and  14th. 
_  American     Electrotherapeutic    Association     (annual    conven- 
tion),   St.    Louis,    September   13th  to    16th. 

American  Street  Railwa>;  Association  (annual  meeting). 
Festival  Hall.  World's  Fair  grounds,  St.  Louis,  October 
I2th  and   13th. 

Kansas  Gas,  Water  and  Electric  Light  .Association  (annual 
nieetiiig).  Leavenworth,  Kan.,  October   i8th  and    19th. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  electrical 
literature  are  cordiallj'  invited  to  call  at  the  booth 
of  the  Western  Electrician,  wliich  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of  the 
paper,  bound  volumes  of  the  Western  Electrician 
from  tile  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing; 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


and  they  are  of  course  entitled  to  absolutely  impar- 
tial treatment.  There  should  be,  and  doubtless  will 
be,  a  rigorous  investigation  of  Mr.  Edison's  indict- 
ment. 


Richmond,  Va.,  is  generally  given  the  credit  of 
being  the  first  city  in  the.  United  States  to  possess 
electric-railway  service,  the  year  of  first  operation 
being  1887,  and  the  man  who  did  the  trick  being 
Frank  J.  iSprague.  There  is,  however,  another 
claimant  to  the  honor — not  a  vociferous  claimant, 
but  a  pleasant  city  that  says  in  effect,  "We  are  not 
worked  up  over  this  matter,  but  lest  anybody  should 
ask  you,  please  to  take  notice  that  we  were  there 
'with  the  goods'  a  year  before  Richmond."  This 
city  is  Binghamton,  N.  Y.  In  response  to  a  recent 
inquiry  from  the  Western  Electrician,  Mr.  J.  P.  E. 
Clark,  general  manager  of  the  Binghamton  Railway 
Company,  writes :  'T  think  the  Vandepoele  system 
was  installed  and  operated  in  Binghamton  in  the  year 
1886.  We  have  upon  the  walls  of  our  president's 
ofiice  a  picture  of  the  first  car  operated  in  the  state 
of  New  York,  wb.ich,  as  yon  may  imagine,  was  a 
verj'  crude  and  primitive  affair.  There  is  no  ques- 
tion that  Binghamton  preceded  Richmond,  Va.,  in 
tlie  matter  of  early  operation  of  electric  cars."  If 
the  service  begun  in  Binghamton  in  1886  was  con- 
tinuous, Mr.  Clark's  testimony  seems  to  go  a  long 
way  toward  deciding  the  point  of  priority  in  favor  of 
Binghamton. 


Many  complaints  of  the  manner  of  conducting  llic 
business  of  the  Patent  Office  have  been  made,  and 
in  the  famous  Berliner  telephone  case  the  United 
States  government  itself  brought  suit  to  annul  a 
patent,  the  application  for  which  was  pending  in  the 
Patent  Office  for  no  less  a  period  than  14  years. 
In  this  suit  it  was  held  that  there  could  be  con- 
sidered only  one  ground  for  attack  upon  the  patent — 
fraud  in  the  Patent  Office  in  delaying  the  application. 
Judge  Carpenter  sustained  the  government's  con- 
tention and  found  that  there  was  constructive  fraud 
on  the  part  of  the  company  owning  the  patent  in 
permitting  the  application  to  drag  along  in  the  Patent 
Office  for  14  years.  Upon  appeal,  however,  the  Circuit 
Court  of  Appeals  and  afterward  the  Supreme  Court 
reversed  Judge  Carpenter,  and  found  that  no  fraud 
was  proved  against  the  owner  of  the  patent. 

This  famous  case  is  recalled  by  charges  against  the 
Patent  Office  made  by  Thomas  A.  Edison  and  laid 
before  the  president.  Mr.  Edison  is  the  greatest 
inventor  in  the  country,  and  he  has  taken  out  more 
United  States  patents  than  any  other  man.  He  is 
therefore  qualified  to  talk  with  authority  on  the  sub- 
ject. According  to  the  newspapers,  Mr.  Edison  has 
been  the  victim  of  gross  irregularities  on  the  part 
of  a  patent  examiner.  One  Washington  correspond- 
ent writes : 

The  scandal  involves  the  commissioner*  of  patents 
himself,  who  is  charged  by  Mr.  Edison  and  his  at- 
torneys with  refusing  to  take  steps  to  correct  the 
irregularities.  Had  the  victim  of  the  wrong  been 
an  ordinary  inventor.  Mr.  Allen's  refusal  would  prob- 
ably have  been  the  last  of  the  matter,  as  such  a  man 
would  not  have  cared  to  jeopard  his  interests  at 
tlie  Patent  Office  by  making  an  open  fight  on  the 
commissioner.  Btit  Mr.  Edison  felt  strong  enough 
to  appeal  to  the  president,  and  the  latter  issued  a 
peremptory  order  to  the  commissioner  of  patents 
that  the  famous  inventor  should  be  given  the  hearing 
he  had  applied  for.  The  scandal  grew  out  of  matters 
relating  to  Edison's  new  electric  storage  battery. 
While  certain  patents  on  this  were  pending  an  exam- 
iner in  the  office  is  alleged  to  have  allowed  another 
inventor  to  withdraw  and  amend  specifications  on  a 
patent  along  the  same  lines  as  Edison's.  The  latter's 
attorney  heard  of  the  circumstances  and  investigation 
showed  that  the  amendments  to  the  specifications  for 
the  rival  patent  embodied  certain  features  of  the 
Edison  patent. 

This  is  a  serious  charge.  LTnfortunately,  it  is  not 
the  first  time  that  allegations  of  irregularity  have 
been  made  against  the  Patent  Office,  as  we  have 
shown.  The  inventors  of  the  country  more  than  sup- 
port  the    Patent   Office  by   the  liljeral    fees    exacted. 


In  abolishing  its  racing  department  the  Western 
Union  Telegraph  Company  has  done  a  worthy  act, 
although  in  popular  estimation  it  will  be  considered 
to  have  been  forced  to  this  rather  tardy  decision 
by  the  pressure  of  public  opinion  rather  than  by 
the  motive  of  abstract  morality.  President  Clowry 
makes  this  announcement:  "We  have  stopped  our 
racing-news  service  absolutely  all  over  the  United 
States,  and  we  are  doing  no  business  in  that  line. 
We  cannot  refuse  messages  that  are  filed  with  us 
in  the  regular  course  of  business  because  they  con- 
tain racing  news.  We  have  to  accept  them  and  trans- 
mit them  as  common  carriers,  but  our  racing  depart- 
ment has  ceased  to  exist."  This  is  as  it  should  be. 
-As  in  the  case  of  telephone  companies,  telegraph 
companies  have  no  right  to  set  themselves  up  as 
moral  censors.  Just  as  a  railroad  company  has  no 
right  to  refuse  to  carry  a  gambler  or  a  gambler's 
goods,  a  public  carrier  of  communications  has  no 
right  to  refuse  to  transmit  a  gambler's  message. 
But  to  collect  and  disseminate,  on  its  own  account, 
racing  news  used  notoriously  and  practically  ex- 
clusively for  gambling  purposes  is  quite  a  different 
tiling.  Neither  a  telegraph  company  nor  a  telephone 
company  should  engage  in  such  business,  which  is 
simply  an  encouragement  and  an  incitement  to  public 
gambling— a  vice  which  is  always  to  be  combated 
as  a  menace  to  the  security  and  well-being  of  the 
community.  But  how  about  the  daily  newspapers 
and  racing  sheets  that  publish  tips  and  "form  cards" 
and  gambling  news  of  the  races?  Are  they  not 
equally  as  guilty  as  a  telegraph  company  that  con- 
sidered it  advisable  to  discontinue  a  racing-news 
service? 


By  I'.w.  the  largest  and  most  successful  convention 
ever  held  by  the  National  Electric  Light  Association 
was  the  one  in  Boston  this  week.  Over  1,000  persons 
were  registered,  among  whom  were  many  of  the 
most  conspicuous  men  in  the  electrical  industry  to- 
day. Seventeen  years  have  passed  since  Boston  was 
the  scene  of  a  meeting  of  the  association,  and  to  the 
older  members  who  were  present  at  both  conven- 
tions the  marked  contrast  between  the  conditions 
existing  then  and  now  was  made  strongly  manifest. 
At  that  time  direct-current  apparatus  was  in  use 
almost  exclusively,  alternating-current  machinery  be- 
ing only  in  its  infancy.  What  strides  have  since 
been  made  in  the  development  of  electrical  apparatus 
and  central-station  management  will  be  made  evident 
by  a  perusal  of  the  valuable  papers  and  reports  which 
were  presented  at  the  meeting  which  has  just  been 
held.  As  President  Edgar  said,  "We  are  astounded 
when  we  turn  our  gaze  upon  our  own  business,  as 
represented  by  the  members  of  this  association,  dis- 
tributed throughout  the  United  Stales  and  Canada." 

Too  much  credit  cannot  be  given  to  the  officers  of 
the  association  and  members  of  committees  whose 
co-operation  and  energy  contributed  so  greatly  to 
the  success  of  the  convention.  Especial  interest  at- 
taches to  the  report  of  the  committee  on  steam  tur- 
bines, which  contains  a  thorough  analysis  of  the 
three  foremost  types  of  turbines,  making  a  valuable 
addition  to  the  literature  on  this  subject  which  will 
be  eagerly  sought  by  those  interested  in  the  new 
prime  mover. 

As  suggestive  of  the  great  possibilities  which  are 
presented  in  the  line  of  electrical  power  development, 
a  statement  from  the  report  of  progress  gives  food 
for  reflection.  "The  field  for  the  sale  of  electrical 
energy  is  comparatively  unexploited.  Its  sale  for 
general  power  purposes  has  only  begun.  In  not  a 
single  city  of  the  United  Stales  have  the  possibilities 
of  the  industrial-power  business  been  fully  devel- 
oped, much  less  exhausted.  In  many  of  our  best 
cities  today  the  gross  receipts  from  the  sale  of  elec- 
trical energy  for  all  purposes  do  not  exceed  $1  or 
$1.50  or  $2  per  capita  per  annum." 

Altogether,  the  convention  was  all  that  could  be 
desired;  conditions  were  favorable,  the  attendance 
was  more  than  could  even  be  hoped  for,  enjoyable 
entertainment  features,  stich  as  a  city  like  Boston 
can  provide,  were  carefully  mapped  out  by  the  enter- 
tainment committee;  everything,  in  fact,  contributed 
to  make  the  occasion  one  to  be  long  remembered  by 
those  whose  good  fortune  it  was  to  attend. 
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NATIONAL   ELECTRIC   LIGHT  ASSOCIATION. 


A  great  convention  was  that  of  the  National 
Electric  Light  Association  which  was  held  in  the 
Hotel  Vendome,  Boston,  this  week,  the  dates  being 
iNfay  24th  to  27th,  inclusive.  The  number  registered 
up  to  noon  on  Tuesday,  the  opening  daj^  was  550 
and  the  total  attendance  later  reached  over  1,000. 
Thirty-three  papers,  addresses,  committee  reports  and 
departmental  features  were  presented  to  the  conven- 
tion in  open  session,  in  addition  to  the  proceedings 
and  reports  in  executive  session.  All  were  of  a  high 
order  and,  collectively,  they  make  an  important  addi- 
tion to  the  literature  of  the  art. 

When  the  convention  was  called  to  order  on  Tues- 
day morning  a  long  line  of  delegates  and  visitors 
was  still  waiting  to  register  in  the  secretary's  office 
and  obtain  badges.  The  weather  was  pleasantly 
warm,  and  electric  fans  were  in  operation  in  the 
convention  hall,  which  was  a  room  on  the  ground 
floor  of  the  hotel.  This  room  was  well  filled  when 
President  Charles  L.  Edgar  called  the  association, 
to  order.  Many  conspicuous  figures  in  the  electric- 
lighting  industry  were  among  those  in  attendance, 
including  E.  R.  Weeks  of  Kansas  City,  James  I. 
Aycr  of  Boston,  Henry  L.  Doherty  of  New  York 
and  Louis  A.  Ferguson  of  Chicago,  past-presidents- 
of  the  association.  Secretary  Ernest  H.  Davis  read 
letters  of  acceptance  or  of  regret  from  John  W. 
Lieb,  Jr.,  New  York  city ;  S.  B.  Libermore,  Winona, 
Minn. ;  Samuel  Insull,  Chicago ;  Thomas  A.  Edi- 
son, Orange,  N.  J.;  C.  L.  Wakefield,  Dallas,  Texas; 
Louis  Duncan,  Boston :  F.  D.  Fish,  New  York  city ; 
President  Pritchett  of  the  Massachusetts  Listitute 
of  Technology;  Professor  A.  E.  Kennelly,  Harvard 
University;  C.  H.  Wilmerding,  Chicago;  E.  A.  Arm- 
strong, Camden,  N.  J. ;  L  H.  Francisco.  Rutland, 
Vt. ;  A.  M.  Young,  New  York- city ;  Frederic  Nich- 
olls,  Toronto;  Charles  R.  Huntley,  Buffalo;  Charles 
F.  Brush.  Cleveland ;  Professor  E.  L.  NichoUs,  Cor- 
nell University ;  George  S.  Bowen.  Elgin,  111. ; 
Thomas  D.  Lockwood,  Boston,  and  others. 

A  letter  from  A.  C.  Garrison,  president  of  the 
Columbia  Incandescent  Lamp  Company  of  St.  Louis, 
asking  visitors  to  the  St.  Louis  Exposition  to  inspect 
its   factory,   was   read. 

Another  invitation  was  from  the  Cooper  Hewitt 
Electric  Company,  which  kindly  offered  to  take  the 
photographs  of  groups  of  delegates,  in  its  exhibit 
room,  by  the  light  of  mercury-vapor  lamps. 

President  Edgar  then  delivered  the  annual  report 
of  the  president.  In  full  this  interesting  address  is 
as   follows : 

President   Edgar's   Address. 

It  is  with  peculiar  pleasure  that  I  welcome  you  to 
this  city.  It  is  now  I7  years  since  this  association 
met  in  Boston,  and  although  I  agree  with  my  prede- 
cessors that  the  duty  of  the  president  of  this  asso- 
ciation should  be  as  an  executive  officer  rather  than 
as  a  historian,  I  cannot  resist  the  opportunity  to 
make  a  few  comparisons  between  the  year  1887, 
when  this  association  met  at  the  Parker  House  in 
this   city,   and   the   present  year. 

It  was  my  pleasure  to  attend  that  convention  as 
a  guest  of  our  old  friend,  Captain  Brophj',  and  I 
have  a  somewhat  distinct  recollection  of  the  meet- 
ings and  of  the  entertainments.  I  know  it  was  with 
considerable  anticipation  that  I  looked  forward  to 
the  visit  to  the  works  of  the  Thomson-Houston  com- 
pany in  Lynn,  then  rated  as  one  of  the  largest  works 
of  its  kind  in  this  country;  and  yet  the  number  of 
men  employed  in  the  entire  works  at  that  time  was 
not  as  many  as  is  now  employed  in  almost  each  one 
of  its  dozen  departments. 

At  that  time,  too,  the  Boston  Edison  Company, 
which,  with  its  friends  and  associates  in  Boston,  is 
one  of  those  to  welcome  you  here  today,  was  the 
proud  possessor  of  one  small  station,  with  a  total 
load  connected  to  its  overhead  system  equal  to  the 
fortnightly  growth  of  the  present  yea.Y.  In  those 
days,  too,  the  horse  cars  made  their  weary  way  along 
the  Tremont  Street  Mall  of  the  Boston  Common. 
Today  not  only  the  horses  but  the  cars  and  the  tracks 
have  disappeared,  and  under  this  same  mall,  now 
made  handsome  by  the  disappearance  of  the  tracks, 
is  located  and  operated  the  first  and  one  of  the  finest 
electrically  operated  subways  in  this  country,  or,  in 
fact,  in  the  world. 

And  so  I  might  go  on  for  an  hour,  showing  that 
during  these  17  years  there  are  other  things  besides 
(he  electric-lighting  business  that  have  shown  tre- 
mendous progress:  and  yet,  after  looking  at  all  these 
other  things  and  forming  a  conclusion  as  to  what 
the  rate  of  progress  has  been,  we  are  astounded  when 
we  turn  our  gaze  upon  our  own  business,  as  repre- 
sented by  the  members  of  this  association,  distributed 
throughout  the  LTnited  States  and  Canada.  The  num- 
lier  of  electric-light  stations  has  increased  during 
these  17  years  more  than  ninefold.  Naturally,  the 
membership  of  this  association  has  not  grown  in 
proportion,  but  the  fact  that  there  are  now  upon  our 
rolls  58S  members,  as  compared  with  only  158  at 
that  time,  is  a  matter  for  sincere  congratulation. 
The  wonderful  work  done  by  my  two  immediate 
predecessors  in  getting  new  members  into  this  asso- 


ciation stands  by  itself.  The  growth  this  vcar,  as 
the  result  of  their  work,  has  been  rather  slow.  At 
the  same  time,  the  association  has  had  a  healthy 
and  steady  increase  in  membership,  and  I  feel  sat- 
isfied that  it  will  continue  in  at  least  as  great  a  ratio 
as  during  the  last  year. 

Speaking  now,  for  a  moment,  as  one  of  the  repre- 
sentatives of  the  electrical  interests  in  this  city,  I 
beg  to  call  your  attention  to  the  entertainment  pro- 
gramme, submitted  by  that  committee.  This  pro- 
gramme has  been  prepared  with  great  care,  and,  al- 
though extensive  and  varied,  does  not,  in  any  way, 
conflict  with  the  business  for  which  we  came  together. 
Six  business  sessions  of  the  association  have  been 
arranged  for,  as  shown  by  the  official  programme, 
and  we  are  planning,  with  your  assistance,  on  having 
three  days  of  hard  and  conscientious  work.  Before 
proceeding  to  the  consideration  of  this  programme 
there  are  a  number  of  matters  to  which,  as  chief 
executive  officer  of  this  association,  I  should  like 
to  call  your  attention. 

Some  months  ago  the  question  of  an  Union  Engi- 
neering Building  in  New  York  was  brought  officially 
to  the  attention  of  this  association.  As  is  well 
known,  Mr.  Andrew  Carnegie  offered  to  give  $1,000.- 
000,  to  the  four  associations  composing  the  electrical, 
the  mechanical,  the  mining  and  the  civil  engineers 
of  this  country,  together  with  the  Engineers'  Club 
of  New  York,  for  the  purpose  of  putting  up  an 
Union  Engineering  Building,  which  would  be  the 
most  comprehensive  affair  of  its  kind  in  the  world. 
After  due  consideration,  all  of  the  organizations 
named,  with  the  exception  of  the  American  Institute 
of  Civil  Engineers,  decided  to  take  part.  It  being 
generally  understood  that  Mr.  Carnegie  had  in  mind 
an  enterprise  covering  all  branches  of  engineering 
life,  great  doubt  existed  in  the  minds  of  those  in- 
terested as  to  whether  or  not  he  would  be  willing  to 
go  on,  in  view  of  the  declination  of  -Jie  civil  engineers 
to  take  their  share.  As  the  most  of  you  may  know,  he 
has  not  only  decided  to  erect  this  building  for  the 
remaining  associations,  but  has  increased  the  sum 
from  $1,000,000  to  $1,500,000.  The  space  which  it 
was  intended  to  allot  to  the  civil  engineers  is  to 
be  fitted  up  with  modern  office  accommodations,  and 
this  association,  as  well  as  a  number  of  others  of 
the  same  general  character,  was  asked  if  it  would 
be  willing  to  consider  taking  its  permanent  offices 
in  this  building.  I  conferred  with  a  number  of 
gentlemen  connected  with  this  association  atid  fa- 
miliar with  its  history  and  informed  the  committee 
that  I  thought  that  the  National  Electric  Light  As- 
sociation would  undoubtedly  consider  with  great 
favor  the  question  of  locating  its  permanent  offices 
in  their  building.  To  those  of  you  who  are  familiar 
with  the  present  unsatisfactory  location  of  our  sec- 
retary's office,  the  proposed  arrangement  will,  I 
think,  appeal  with  great  force.  Personally,  I  am 
strongly  of  the  opinion  that  the  location  of  our  offices 
under  these  circumstances,  in  the  quiet  of  the  up- 
town district  and  in  an  engineering  atmosphere  will 
be  a  great  benefit  to  all  concerned. 

The  time  has  come  when  it  seems  desirable  to 
make  a  somewhat  radical  change  in  the  by-laws  of 
your  association.  When  it  was  organized  some  19 
years  ago,  the  industry  consisted  of  a  large  number 
of  small  companies,  located  throughout  the  country. 
Almost  without  exception,  these  companies  were  con- 
fined each  to  its  own  city :  in  fact,  there  were  a 
number  of  cities,  especially  those  of  the  larger  size, 
that  had  a  number  of  competing  companies.  As 
time  went  on,  consolidations  took  place,  either  by 
the  purchase  of  a  local  company  by  a  syndicate  or 
holding  company  or  by  the  actual  amalgamation 
either  of  competing  or  of  adjoining  companies.  This 
has,  at  the  present  time,  been  carried  on  to  such 
an  extent  that  in  some  sections  of  the  country  all 
of  the  small  companies  have  now  been  obliterated 
and  one  large  corporation  now  covers  the  territory 
and  does  the  entire  work.  A  most  striking  example 
of  this  kind  comes  under  my  own  personal  observa- 
tion. The  Boston  Edison  Company  has  taken  the 
place  of  15  local  lighting  companies,  all  of  whom 
were  eligible  for  membership  in  our  association. 
Under  the  regulations  of  this  state,  it  is  necessary 
to  actually  wind  up  these  local  companies,  not  only 
in  a  business  but  in  a  corporate  sense,  and  a  number 
of  them  have  therefore  had  to  resign  from  the  asso- 
ciation. Within  the  next  year  or  two  there  will  be 
only  one  company  left,  and  the  actual  membership 
in  the  association  will  be  cut  down  from  seven  to 
one.  This  is  going  on  all  over  the  country  and  is 
a  matter  of  serious  concern  for  the  future  of  the 
association.  The  matter  has  been  discussed  at  con- 
siderable length  by  the  executive  committee,  and 
numerous  suggestions  have  been  made  for  overcom- 
ing the  difficulty.  These  have  been  put  in  concrete 
form  by  your  secretary  and  will  be  submitted  to  the 
association  in  executive  session.  Speaking  generally. 
the  remedy  suggested  is  to  have  another  class  of 
membership,  consisting  of  individuals  called  junior 
active  members,  to  be  elected  under  some  sort  of 
supervision  from  the  active  member  with  whom  they 
are  connected  in  business  and  paying  as  dues  an 
amount  in  keeping  with  their  privileges.  I  trust 
that  this  matter  will  be  given  serious  consideration 
by  the  members  of  the  association  within  the  next 
two  or  three  days,  so  that  a  conclusion  can  be  ar- 
rived at  at  the  executive   session   on   Thursday. 

The  electric-lighting  industry  of  this  country  has. 
in  the  past,  in  certain  definite  directions,  been  under 
somewhat  serious  disadvantages  because  of  the  lack 


of  a  comprehensive  and  correct  directory  of  our  in- 
dustry. In  most  other  lines  of  work  'it  has  been 
possible  for  manufacturers,  investors  or  inquirers 
generally  to  find  out  something  about  the  industry 
in  which  they  were  interested.  This  want  was 
brought  especially  to  my  attention  some  time  during 
the  early  part  of  the  year.  One  of  the  various  cir- 
cular letters  issued  periodically  by  our  assistant  sec- 
retary was  sent  out  over  my  name  and  mailed  from 
Boston.  The  number  of  letters  returned  to  me  unde- 
livered was  astonishing,  and  I  came  to  the  conclusion 
that  all  the  existing  lists  were  worse  than  useless. 
About  this  time  our  attention  was  called  to  the  pros- 
pect of  this  work  being  taken  up  by  one  of  our  own 
members  and  put  on  a  par  with  the  publications  of 
other  industries  of  like  character.  I  think  that  we 
should  give  our  earnest  support  to  this  enterprise, 
incidentally,  because  it  is  carried  on  by  one  of  our 
own  members,  but  primarily  and  selfishly,  because 
we  are  interested  in  having  it  a  success. 

During  the  year  a  somewhat  disturbing  occurrence 
took  place  in  connection  with  the  proposed  participa- 
tion that  this  association  was  to  take  in  the  affairs 
of  the  International  Electrical  Congress.  Both  at 
the  Cincinnati  convention  and  a  year  later  at  Chi- 
cago invitations  were  extended  to  this  association 
to  meet  at  St.  Louis  to  take  part  in  the  congress. 
Through  an  unfortunate  combination  of  circum- 
stances this  invitatio'n  was  overlooked  in  making  out 
the  final  programme.  The  committee  of  your  asso- 
ciation which  has  in  charge  the  relations  which 
exist  between  this  association  and  kindred  organiza- 
tions took  the  matter  up,  and.  after  long  and  some- 
what complicated  conferences,  advised  me  that  it  was 
its  wish  that  the  association  should  accept  a  new 
invitation  from  the  congress,  inviting  us  to  prepare 
three  papers  and  to  send  the  authors  as  delegates 
to  the  congress.  The  invitation  in  this  form  was 
accepted,  and  the  executive  committee  is  about  to 
choose  these  delegates,  and  I  have  every  reason  to 
hope  that  an  announcement  of  their  names  and  their 
subjects  can  be  made  before  the  adjournment  of  this 
convention. 

The  work  of  the  congress  is  truly  international  in 
its  character,  papers  having  been  promised  by  some 
of  the  most  noted  scientists  In  the  world,  both  in  this 
country  and  abroad,  and  wc  arc.  for  this  reason, 
extremely  anxious  that  our  reoresentation  at  the 
congress  shall  be  in  keeping  with  the  standing  of 
this  association. 

Until  I  became  president  of  your  association,  I 
had  no  suspicion  of  the  vast  amount  of  work  carried 
on  at  your  permanent  offices  in  New  York.  Under 
the  efficient  direction  of  your  assistant  secretary  a 
large  and  varied  correspondence  is  kept  up  with 
the  member  companies,  an  average  of  over  10  letters 
per  day  being  written  on  all  sorts  of  subjects.  In 
addition  to  this,  various  compilations  have  been 
made  during  the  year,  and  most  of  these  have  been 
forwarded  to  the  members  from  time  to  time.  The 
office  is  now  engaged  upon  various  other  reports, 
notices  of  which  will  be  given  to  you  at  the  prooer 
time.  In  short,  we  have  a  thorough  and  businesslike 
organization,  capable  of  taking  up  and  intelligently 
discussing  almost  any  subject  of  interest  to  the  mem- 
bers of  the  association. 

Some  time  during  the  winter  it  was  suggested 
to  me  bv  one  of  the  members  of  the  executive  com- 
mittee that  there  must  be  a  vast  fund  of  available 
information  in  the  records  of  the  association  which 
were  practically  useless,  because  of  the  lack  of  an 
index.  The  matter  was  taken  up  at  once,  and  there 
has  been  prepared  a  comnlete  Index  of  the  papers  and 
reports  presented  to  this  association  since  its  or- 
ganization, indexed  and  cross-indexed  in  various 
ways.  It  is  intended  to  oublish  this  as  a  separate 
volume  for  distribution  with  the  proceedings  of  this 
convention.  I  think  that  none  of  you  who  have  not 
specially  looked  into  this  subject  realize  the  great 
amount  of  information  which  is  locked  up  in  the 
proceedings  of  our  conventions,  but  which  will  be 
available  at  a  moment's  notice  when  this  index  is 
published. 

A  month  or  two  ago  Mr.  C.  O.  Baker  decided 
that  he  would  be  unable  to  attend  this  convention 
and  therefore  tendered  his  resignation  as  master  of 
transportation.  Mr.  Baker  has  been  identified  with 
this  office  for  so  many  5'ears  and  has  managed  its 
affairs  so  satisfactorilj%  that  many  of  you  have  not 
realized  either  the  time  or  the  ability  which  he  has 
given  to  the  affairs  of  this  association.  I  would 
therefore  suggest  that  an  appropriate  resolution  be 
passed,  recognizing  the  work  of  this  efficient  officer. 

I  was  fortunate  in  finding  Mr.  George  F.  Porter, 
50  long  and  so  closely  identified  with  all  of  you, 
able  and  willing  to  take  up  this  work  and  it  was 
therefore  with  great  satisfaction  that  I  appointed  him 
to  the  vacant  office. 

The  programme,  to  which  T  Invite  your  attention. 
has,  I  think,  a  number  of  papers  and  reports  of  great 
interest  to  this  association.  This  year  we  have  made 
a  special  effort  to  have  the  papers  printed  in  ad- 
vance. Of  the  28  papers  upon  the  programme,  all 
have  been  printed,  and  23  were  mailed  to  the  home 
addresses  of  those  intending  to  attend  the  conven- 
tion about  a  week  ago,  and  I  think  it  is  an  appropri- 
ate time  for  me  personally  to  express  my  sincere 
thanks  to  the  authors  of  these  various  papers  and 
reports  for  their  promptness  and  willingness  to^  as- 
sist me  in  carrying  out  thi^  scheme.  The  result  is 
that  we  hope  to  be  enabled  to  give  much  more  at- 
tention  to   the   discussion   of  these  papers,   as  they 
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have,  I  hope,  been  read  and  considered  by  the  dele- 
gates before  leaving  home.  I  therefore  have  to  sug- 
.  gest  that  various  of  these  papers  be  read  only  by 
title  and  others  abstracted  in  a  somewhat  brief  man- 
ner. This  is  the  practice  among  organizations  of 
this  character,  and  although  it  is  an  innovation  in 
this  association,  I  think  the  experiment  'is  one  worthy 
of  consideration. 

Another  matter  to  which  I  wish  to  call  your  at- 
tention is  the  great  delay  which  has  taken  place  in 
the  past  years  in  the  publication  of  our  records.  I 
have  followed  up  this  matter  during  the  last  year 
with  great  interest  and  considerable  impatience.  Re- 
marks made  at  the  Chicago  convention  in  May  have 
been  uncorrected  for  three  months.  In  an  effort  to 
prevent  this,  I  asked  that  this  year  the  arrangement 
for  stenographic  work  be  made  on  the  basis  of  a 
corrected  proof  before  the  adjournment  of  the  con- 
vention. I  therefore  most  earnestly  ask  each  gentle- 
man taking  part  in  the  discussions  to  make  a  deter- 
mined effort  to  correct  his  remarks  before  leaving 
Boston.  This  can  be  done  in  each  case  in  a  few 
moments  and  will  enable  us  to  send  out  our  book 
while  the  matter  is  fresh  in  the  minds  of  our  mem- 
bers. I  do  not  want  to  try  to  accomplish  tlie  im- 
possible, but  I  am  satisfied  that  months  can  be  saved 
by  a  systematic  effort  on  the  part  of  each  delegate 
to  assist  the  secretary's  office  in  this  matter. 

All  of  the  committees  recommended  by  your  two 
preceding  presidents  have  been  appointed  and  have 
made  reports  which  are  in  print  and  before  you. 
The  report  of  the  committee  on  steam  turbines  is  of 
the  greatest  importance,  and  it  so  appealed  to  one 
of  the  members  of  the  committee  that  he  has  under- 
taken a  further  investigation  of  this  subject  abroad. 
Upon  his  return,  only  one  month  ago,  he  turned 
over  to  the  committee  such  a  wealth  of  material  and 
data  that  it  was  impossible  to  get  it  in  type  many 
days  in  advance  of  the  opening  of  the  convention. 
It  has  been  my  pleasure  to  be  present  at  one  or  two 
of  the  recent  meetings  of  this  committee,  and  I  can 
assure  you  that  the  material  contained  is  of  the  great- 
est value  to  you  all. 

The  "Question  Box"  and  the  "Wrinkles"  are  both 
features  worthy  of  your  careful  attention.  The  di- 
viding line  betwen  these  two  departments  is  very 
hazy,  and  I  am  not  at  all  sure  that  they  should  not 
be  operated  in  connection  with  each  other.  Tliis  is 
a  matter  for  the  incoming  administration  to  decide. 

During  the  year  the  question  of  advertising  has 
been  taken  up  on  a  scale  of  considerable  magnitude 
by  a  number  of  our  larger  member  companies.  The 
experience  gained  by  these  companies  ought  to  be 
of  great  value,  even  to  the  small  members,  and  the 
paper  of  your  advertising  reporter,  together  with  its 
accompanying  samples  of  advertising  matter,  will,  I 
think,  be  a  subject  of  much  interest  to  you  all. 

Tlie  gold  medal  offered  two  years  ago  by  past- 
President  Doherty  for  the  best  paper  on  underground 
construction  was  not  awarded  last  year.  In  Febru- 
ary of  this  year  notices  were  sent  out  to  members 
of  the  association  and  to  the  public  generally  that 
this  competition  was  now  open.  A  number  of  papers 
have  been  presented  and  considered  by  the  committee 
of  three  distinguished  engineers,  who  were  appointed 
for  that  purpose.  They  have  come  to  their  conclu- 
sion and  will  announce  their  decision  at  the  morning 
session  tomorrow. 

When  I  took  the  presidency  last  year  I  discovered 
upon  the  records  a  number  of  committees  which  had 
not  reported  for  some  years.  There  seemed  to  be 
no  clear  distinction  in  the  minds  of  anyone  as  to  the 
difference  between  yearly  and  standing  committees. 
I  therefore  called  upon  all  of  these  old  committees 
either  to  report  or  to  suggest  their  discharge.  I 
hope  to  leave  to  my  successor  the  privilege  of  either 
appointing  or  reappointing  committees  only  upon 
subjects  which  are  active  at  the  nresent  time. 

The  work  of  the  association  is  so  well  distributed 
among  its  various  committees  and  reporters  that  it 
seems  to  me  there  are  very  few  things  which  have  not 
been  covered.  I  do  think,  however,  tliat  we  should 
have  a  strong,  permanent  committee  upon  the  sub- 
ject of  municipal  ownership.  This  subject  is  a  per- 
ennial one,  and  although  perhaps  no  more  serious 
today  than  during  the  last  half  dozen  years,  it  is 
certainly  a  subject  of  great  importance  and  one 
which,  handled  by  a  strong  committee  and  headed 
by  some  member  who  will  take  the  initiative,  would 
be  of  great  assistance  to  the  member  companies  of 
the  association. 

The  extremely  cold  weather  of  the  last  year  has 
also  brought  out  prominently  a  novel  use  of  the 
service  of  the  electric  companies.  I  refer  to  the 
thawing  of  water  pipes.  Unfortunately  I  have  been 
disappointed  in  getting  a  paper  on  this  subject  for 
this  convention.  Although  we  may  not  have  a  win- 
ter such  as  the  last  for  a  number  of  years,  I  think 
the  experience  which  has  been  gained  by  some  of 
our  companies  during  the  last  year  should  be  made 
use  of,  and  I  therefore  would  suggest  the  appoint- 
ment of  a  reporter  to  take  up  this  subject,  compile 
such  information  as  he  can  obtain  as  to  the  recent 
experiences  of  our  member  companies  and  distribute 
it  to  the  members  some  time  during  the  coming  sum- 
mer or  early  fall. 

The  position  of  the  president  of  this  association  is 
a  hard  one,  and  yet  I  do  not  know  but  that  from 
the  very  nature  of  our  organization  it  must  be  so. 
The  association  and  its  business  are  continuous. 
The  president,  sometimes  taken  from  the  executive 
committee  and  sometimes  from  the  ranks,  finds  him- 
self upon  the  adjournment  of  the  annual  conven- 
tion  at    the  .head    of    an    extensive    organization    of 


which  he  i<nows  very  little.  It  takes  months  to 
absorb  and  understand  the  really  great  and  com- 
prehensive work  which  this  association  is  carrying 
on.  As  soon  as  he  gets  this  into  his  head  he  is  called 
upon  to  prepare  for  the  next  convention,  and  then, 
when  it  is  all  over,  he  lays  down  the  duties  of 
his  office  with  a  sigh  of  relief  and  a  feeling  of 
commiseration  for  his  successor.  I  do  not  know 
that  this  can  be  helped.  I  think  that  "our  theory  of 
having  three  members  of  the  executive  committee 
elected  each  3'ear,  thus  making  that  body  continuous 
and  having  it  the  governing  one  of  the  association 
is  good ;  but,  as  a  matter  of  fact,  the  executive  com- 
mittee has  never  had  any  reason  to  believe  that  it 
had  much  to  do  with  the  executive  work  of  the 
association.  I  think  that  we  should  have  a  general 
understanding  that  the  executive  committee  is  in- 
tended for  work:  that  it  should  get  together  at  least 
once  in  three  months  and  be  a  connecting  link  be- 
tween the  president  and  the  sentiment  of  the  associa- 
tion as  represented  by  its  members.  For  this  purpose 
I  think  that  the  executive  committee  should  be 
chosen  with  some  reference  to  geographical  location 
and  with  considerable  reference  to  the  size  of  the 
companies  represented.  Then,  in  order  to  make  it 
easy  and  possible  for  the  members  of  the  committee 
to  attend  the  periodic  meetings  of  the  committee 
an  arrangement  should  be  authorized  for  meeting 
the  necessary  expenses  of  these  meetings.  This  mat- 
ter has  been  discussed  by  the  executive  committee 
during  the  last  year  and  I  hope  that  it  will  have  some 
definite  suggestions  to  offer  in  its  report  which  it 
will  make  on  Thursday  at  the  executive  session. 

Even  if  this  can  be  accomplished,  I  realize  that  the 
difficulty  is  fundamental.  We  must  look  to  our  per- 
manent officers  to  keep  the  work  of  the  association 
going  in  the  right  direction.  It  devolves  upon  them 
to  instruct  the  incoming  administration  as  to  the 
precedents  and  policies  of  the  past  and  in  general  to 
keep  the  permanent  policy  of  the  organization  be- 
fore the  mind  of  each  new  executive,  leaving  to  the 
latter  the  privilege  of  bringing  to  the  office  and  to 
the  work  the  strength  of  his  own  personality,  and 
thus,  by  a  mixture  of  the  old  and  the  new,  build  up 
an  organization  that  will  stand  distinct  and  unique 
among  its  confreres. 

Committee  on   President's   Report. 

A  burst  of  applause  followed  the  reading  of  Mr. 
Edgar's  address.  On  motion  of  H.  L.  Doherty,  the 
president's  address  was  referred  to  a  committee  of 
three,  to  consider  it  and  report.  This  committee, 
appointed  by  Secretary  Davis,  consisted  of  H.  L. 
Doherty  of  New  York,  G.  W.  Brine  of  Atlanta,  Ga., 
and  H.  T.  Hartman  of  Philadelphia. 

T.  Commerford  Martin  then  presented  his  report 
on  progress. 

Report  of  Progress. 

Mr.  T.  Commerford  Martin,  in  his  report  as  tlic 
committee  on  progress,  at  the  outset  gave  some 
census  statistics  of  the  central-station  industry  for 
the  year  1902.  At  the  time  of  the  enumeration  there 
were  3,620  central  electric  stations  in  operation.  The 
cost  of  their  construction  and  equipment  amounted 
to  $504,740,352.  The  gross  income  for  the  year  was 
reported  at  $85,700,605,  and  the  total  expenses  at 
$68,081,375.  Tliese  stations  furnished  employment 
to  23.330  wage-earners,  who  received  $14,983,112  as 
wages  during  the  year.  The  power-plant  equipment 
consisted  of  5,930  steam  engines  with  i, 379,941  indi- 
cated horsepower,  and  1,390  waterwhcels  with  a 
stated  horsepower  of  438,472.  The  generating  plants 
consisted  of  12,484  dynamos  of  every  description, 
with  a  stated  horsepower  of  1,624.980.  A  noteworthy 
feature  in  the  development  of  this  industry  has  been 
the  installation  of  plants  operated  under  the  control 
of  municipalities.  There  were  815  of  these  plants 
in  operation.  The  cost  of  their  construction  and 
equipment  was  reported  at  $22,020,473.  They  gave 
employment  to  2,467  wage-earners  and  paid  $1,422,- 
341  in  wages. 

The  above  figures,  however,  do  not  tell  the  full 
central-station  story,  as  during  the  same  year  there 
were  252  electric  railways  doing  a  central-station 
business;  nor,  of  course,  are  any  data  presented  from 
the  50,000  isolated  plants — more  or  less — that  exist 
all  over  the  country.  The  current  output  for  the 
year  was  estimated  and  returned  at  2,507,051,115 
kilowatt-hours,  or  about  25  per  cent,  of  the  possible 
work  that  the  stations  could  do  in  24  hours  of  daily 
operation.  There  were  385,698  arc  lamps  operated 
and  18,194,044  incandescents.  There  were  reported 
99,102  stationary  power  motors  on  the  circuits,  with 
a  capacity  of  619,283  horsepower,  and  2,379  trolley 
cars  were  supplied  with  current.  Of  the  street-rail- 
way companies  in  the  lighting  field,  as  shown  by 
the  census  report  on  the  street  railways.  118  made 
reports  that  were  kept  separate,  although  252  such 
companies  generated  current  for  light  and  power, 
with  a  total  income  from  it  of  $7,703,574.  They  had 
33,863  arcs,  1,442,685  incandescents  and  10,049  "mo- 
tors of  35,688  horsepower. 

Conditions  abroad  received  considerable  attention 
in  the  report.  Brief  reports  from  England,  Ger- 
many and  Spain  were  given.  On  the  question  of 
central-station  business  the  following  comment  from 
Mr.  W.  F.  White  was  quoted :  "The  field  for  the 
sale  of  electrical  energy  is  comparatively  unex- 
ploited.  Its  sale  for  general  power  purposes  has 
only  begun.  In  not  a  single  large  city  of  the  United 
States  have  the  possibilities  of  the  industrial-power 
business  been  fully  developed,  much  less  exhausted. 


In  many  of  our  best  cities  today  the  gross  receipts 
from  the  sale  of  electrical  energy  for  all  purposes 
do  not  exceed  $1  or  $1.50  or  $2  per  capita  per  an- 
num. Such  volumes  of  business  can  be  multiplied 
three,    four    or    fivefold." 

Turning  to  technical  development.  Mr.  Martin 
considered  successively  the  Nernst  lamp,  osmium 
lamp,  magnetite  arc  lamp  and  other  lamps.  In  the 
case  of  the  magnetite  arc  lamp  only  the  negative  or 
lower  electrode  consists  of  magnetite,  and  is  con- 
sumed. The  positive  terminal  is  not  replaced,  but 
is  a  copper  segment,  which  constitutes  a  permanent 
part  of  the  lamp.  The  metals  of  the  iron  group 
yield  a  brilliant  arc  flame  of  very  high  efficiency 
and  white  color.  To  give  a  long  life  the  metals 
which  are  combustible  are  not  well  suited,  but  a 
stable  oxide  of  these  metals  must  be  used.  Among 
the  conducting  oxides,  magnetite  fulfills  best  the  re- 
quirements of  a  carrier  of  the  arc  flame. 

Mercur)'- vapor  lamps  were  considered  and  also. 
among  other  topics,  such  subjects  as  lamp  reflectors, 
electric  heating  and  three-phase  central  stations. 

E.  R.  Weeks,  an  honored  past-president  of  the 
association,  discussed  Mr.  Martin's  report  as  "one 
of  the  old  guard."  The  seniors  of  the  great  elec- 
trical industries  are  still  young  men.  he  said.  Con- 
tributing to  the  proceedings  of  the  association  have 
been  men  like  the  late  Professor  Rowland,  a  man 
of  pure  science,  and  Marsden  S.  Perry,  a  man  of 
affairs.  The  electrical  industries  still  lead  the  van 
of  human  progress.  The  great  attendance  at  the 
convention  was  a  fine  comoliment  to  Mr.  Edgar. 
Mr.  Weeks  said  in  conclusion.  Others  who  took 
part  in  the  discussion  were  E.  F.  McCabe  of  Lewis- 
town.  Pa..  Samuel  Scovil  of  Cleveland,  and  Arthur 
Williams  of  New  York.  The  last-named  said  that 
there  was  a  gap  in  the  lighting  field  between  the 
smallest  arc  and  the  largest  incandescent.  The 
Nernst  lamp  of  from  three  to  six  glowers  seems  to 
fill  this  gap.  The  English  experience  is  that  the 
larger  Nernst  lamo  has  the  larger  field.  In  closing 
the  discussion.  Mr.  Martin  said  the  Nernst  lamp 
was  particularly  adapted  for  art  galleries.  The 
Coooer  Hewitt  lamp,  too,  has  many  spheres  of 
usefulness,  in  cases  where  the  color  of  the  light  is 
not  objectionable. 

500-voLT  Lighting  and  .\  New  Arc  Lamp. 

'■'A  Three-wire  500-volt  Lighting  System"  (in 
Providence.  R.  I.)  was  described  by  Walter  I. 
Barnes.  An  abstract  of  this  paper  is  presented  else- 
where in  this  issue. 

In  the  discussion.  P.  Junkersfeld  of  Chicago 
uttered  a  word  of  caution  in  relation  to  the  adoption 
of  this  system.  He  doubted  whether  it  was  adapted 
to  average  conditions  in  American  cities.  L.  A. 
Ferguson  of  Chicago  and  Alex  Dow  of  Detroit  took 
nnrt  in  the  brief  discussion.  Mr.  Woodward  of 
Providence  admitted  that  the  250-volt  incandescent 
lamp  was  not  as  efficient  as  the  iio-volt  lamp. 
Nevertheless  it  is  satisfactory.  The  insurance  com- 
panies were  rather  hard  to  convince  in  relation  to 
the  safety  of  the  system,  but  once  convinced,  there 
had  been  no  adverse  comments.  The  system  was 
criticized  considerably  by  some  of  the  delegates,  par- 
ticularlv  in  relation  to  the  arc  lighting.  Caotain 
Brnphv  of  Boston.  Arthur  Williams  of  New  York 
and  P.  n.  Gossler  of  New  York  and  others  took 
part  in  the  discussion. 

"The  Luminous  or  Flaming  Arc"  was  described 
bv  Welles  E.  Holmes  of  Newton.  Mass.  This  is  a 
new  open-arc  lamn  made  by  the  General  Electric 
Company.  One  of  the  lamps  was  on  exhibition  in 
the  convention  hall.  Tlie  lower  carbon  is  made  of 
magnetite — a  kind  of  iron.  The  lamp  is  said  to  burn 
150  hours.  The  lamp  gives  off  smoke,  which  is 
cared  for  by  a  chimney.  It  is  therefore  not  adapted 
for  inside  work.  The  advantage  of  the  lamp  is 
some  increase  of  illumination  for  a  stated  current 
consumntion.  The  light  is  a  near  approach  to  sun- 
light. There  is  no  consiunption  of  the  upoer  elec- 
trode. The  public  is  pleased  with  the  lamp  for 
street  lighting  in  Watertown,  Mass.,  where  30  are 
installed. 

At  the  conclusion  of  Mr.  Holmes'  paper  the  lunch- 
eon adjournment  was  taken. 

Tuesday  Afternoon's  Papers. 

Robert  Howes  of  Spokane.  Wash.,  read  his  paper 
on  "A  100-mile  Transmission  Line"  at  the  begin- 
ning of  Tuesday  afternoon's  session.  This  paper 
is  presented  in  abstract  on  another  page  of  this  issue. 
The  plant  Is  that  of  the  Washington  Water  Power 
Comnanv  of  Spokane,  Wash.  Tn  the  discussion, 
R.  S.  Kelsch  of  Montreal.  P.  G.  Gossler  of  New 
York.  Dr.  Louis  Bell  of  Boston.  W.  L.  Abbott  of 
Chicago  and  the  writer  of  the  paper  participated. 

The  committee  on  standard  candlepower  of  in- 
candescent lamps  made  a  brief  verbal  report,  through 
Dr.  Louis  Bell.  The  committee  recommended  close 
co-operation  on  the  part  of  the  members  of  the 
association  In  making  technical  investigations.  Tlie 
committee  was  discharged  with  thanks. 

George  N.  Eastman  of  Chicago  read  an  abstract 
of  his  paper  on  "Grounding  the  Neutral  of  High- 
voltage  Generators."  Mr.  Eastman  is  one  of  the 
technical  experts  of  the  Chicago  Edison  Company, 
and  his  paper  is  based  on  the  results  of  practical 
experience.  The  paper  was  one  of  the  more  tech- 
nical ones  of  those  presented  at  the  convention. 
Mr.  Eastman  believes  that  the  proper  manner  of 
grounding  the  neutral   of  the  generators  is  through 


May  28,  1904 


WESTERN     ELKCTRICIAN 


■Wi 


as  low  a  ground  resistance  as  can  possibly  be  ob- 
tained. Ill  the  discussion  J.  H.  Hallberg  of  New 
York    was    the    principal    speaker. 

"Remote  Control  of  Electrical  Apparatus"  was  the 
title  of  the  paper  of  William  H.  Cole  of  Newton, 
Mass.  The  speaker  described  a  system  of  control- 
ling constant-current  transformers  connected  to  cir- 
cuits of  arc  or  incandescent  lamps  arranged  in  single 
or  multiple  circuits. 

Samuel  G.  Rhodes  of  the  New  York  Edison  Com- 
pany gave  an  account  of  "The  Organization  and 
Equipment  of  an  Arc-lamp  Department,"  referring 
particularly  to  the  practice  of  his  company.  For  the 
year  ended  March  31st  last  the  arc-lamp  business 
of  this  company  was  increased  32  per  cent.  The 
contract  department  has  an  arc-lighting  engineer  to 
help  in  getting  arc-light  business.  The  arc-lamp 
department  has  a  system  of  forms  which  Mr.  Rhodes 
described.  Several  labor-saving  devices  were  men- 
tioned. The  company  furnishes  the  lamps  free, 
which  perhaps  accounts,  in  part  at  least,  for  the  in- 
crease in  New  York.  Detroit  (so  Mr.  Dow  says) 
also  furnishes  arc  lamps  free.  Of  recent  years, 
however,  the  demand  for  arc  lighting  has  fallen  off 
materially.  This  has  also  been  the  case  to  a 
large  extent  in  Chicago,  Mr.  Gilchrist  reported. 
Douglass  Burnett  of  Baltimore  said  that  by  furnish- 
ing the  lamps  free  and  studying  the  customer's  in- 
dividual needs  arc-lighting  business  can  be  obtained. 
But  the  Humphrey  gas-lamp  competition  is  formid- 
able. In  New  York  one  trimmer  at  $12  a  week,  in 
six  days,  will  trim  650  lamps. 

James  I.  Ayer  of  Boston  gave  an  abstract  of  his 
paper  on  "Electric  Heating."  Future  attention  to 
this  interesting  paper  will  be  given  in  the  Western 
Electrician.  In  the  discussion  Alex  Dow  told  of 
his  experience — a  personal  one — 'with  the  electric 
kitchen.  The  cooking  load  is  about  two  hours  a 
day.  One  can  waste  about  half  the  current  by  hav- 
ing the  wrong  vessel  to  put  on  the  disks.  The  cords 
are  a  nuisance.  Devices  for  varying  the  heat  are 
bad  to  put  in  the  hands  of  kitchen  mechanics.  Two 
heats — a  simmering  heat  and  a  quick  heat — are  all 
that  are  really  necessary.  The  worst  fault  of  the 
apparatus  is  the  repair  bill.  The  load  is  a  desirable 
one ;  rates  might  be  made  practicable,  but  the  repair- 
bill  question  is  serious.  Arthur  Williams  said  the 
kilowatt  price  was  not  all  important.  The  advan- 
tages of  such  useful  and  inexpensive  appliances  as 
heating  pads   should  be  considered. 

The  report  on  "Lost  and  Unaccounted-for  Current" 
was  made  by  C.  W.  Humphrey  of  Denver,  who  ex- 
plained the  methods  of  the  Denver  Gas  and  Electric 
Company.  The  manner  of  determining  transformer 
iron,  primary  resistance,  secondary  resistance  and 
meter-shunt  losses  was  indicated.  Mr.  Humphrey 
showed  the  great  importance  of  analyzing  the  output 
of  the  central  station.  Mr.  Burnett.  E.  V.  Matlack 
of  St.  Louis  and  F.  G.  Prout  of  Memphis  partici- 
pated in  the  discussion.  Adjournment  for  the  day 
was  then  taken. 

Lecture  on   Historic  and  Technical  Boston. 

In  the  hotel  dining  room  on  Tuesday  evening  an 
illustrated  lecture  on  "Historic  and  Technical  Bos- 
ton" was  given.  This  lecture  was  delivered  by  Mr. 
Samuel  C.  Clough,  who  has  acquired  by  study  and 
research  a  fund  of  information  regarding  old  Bos- 
ton. He  embodied  in  his  lecture  much  interesting 
and  valuable  information.  The  technical  part  of  the 
lecture  was  contributed  by  Mr.  L.  L.  Elden  and 
Mr.  I.  E.  Moultrop.  The  part  written  by  Mr.  Elden 
referred  especially  to  the  electrical  development  of 
Boston,  and  that  by  Mr.  Moultrop  referred  to  the 
new  turbine  station  of  the  Edison  company  in  South 
Boston.  The  lecture  proved  very .  interesting  and 
instructive  and  was  illustrated  by  lantern  slides.  It 
was  in  charge  of  Larue  Vredenburgh  of  the  Boston 
Edison   Company. 


Wednesday's  Proceedings. 

l^Special  dispatch  to  the  Western  Electrician.] 

Boston,  May  25. — Promptly  at  10  o'clock  President 
Edgar  called  Wednesday's  session  to  order.  The 
first  feature  was  the  reading  of  a  paper  on  "Econ- 
omy in  Minor  Station  Supplies."  by  Edgar  B.  Greene 
of  Altoona,  Pa.  The  discussion  was  opened  by  W. 
L.  Abbott  of  Chicago,  and  Arthur  Williams  of  New 
York,    and   others   took   part. 

E.  E.  Arnold  of  Pittsburg  read  an  abstract  of  his 
paper  entitled  "Notes  on  the  Internal-combustion 
Engine,  as  Applied  to  Central-station  Service."  The 
paper  was  illustrated  by  lantern  slides  of  diagrams 
and  of  photographs  of  apparatus.  This  paper  was 
the  first  of  several  referring  to  engine  and  boiler- 
room  practice.  The  second  one  described  a  test  of 
^  5,500-horsepower,  three-cylinder,  compound  engine 
and  generator  in  the  Waterside  Station  of  the  New 
York  Edison  Company.  It  was  read  by  J.  D.  An- 
drew of  New  York. 

Following  this  came  the  report  of  the  committee 
on  the  investigation  of  steam  turbines,  presented  by 
W.  C.  L.  Eglin  of  Philadelphia,  chairman.  The 
other  members  of  the  committee  are  F,  Sargent  of 
Chicago  and  A.  C.  Dunham  of  Hartford,  Conn. 
This  exceptionally  important  report  was  presented 
as  a  pamphlet  of  65  pages,  having  a  number  of  illus- 
trations and  drawings.  An  abstract  of  this  report 
will  be  given  in  the  Western  Electrician  next  week ; 
in  general,  it  may  be  said  that  the  report  is  highl}- 


favorable  to  the  turbine.  On  motion  of  L.  A.  Fer- 
guson a  vote  of  thanks  was  extended  to  Mr.  Eglin 
and  his  associates  for  their  very  excellent  work. 
Francis  Hodgkinson  of  Pittsburg  gave  an  abstract 
of  his  paper  on  steam  turbines,  which  was  devoted 
principally  to  the  Parsons-Westinghouse  type.  His 
remarks  were  illustrated  by  pictures  thrown  on  the 
screen. 

Report  on   Doherty   Medal   Award. 

Much  interest  attached  to  the  report  on  the  award 
of  the  H,  L  Doherty  gold  medal  for  the  best  paper 
on  underground  construction.  Dr.  S.  S.  Wheeler 
of  Ampere,  N.  J.,  made  the  award  verbally.  The 
other  members  of  the  committee  were  L.  A.  Fergu- 
son of  Chicago  and  H.  G.  Stott  of  New  York,  All 
arrived  independently  at  the  conclusion  that  the 
medal  be  awarded  to  Mr.  William  P.  Hancock,  gen- 
eral operating  superintendent  of  the  Boston  Edison 
Company.  Mr.  Hancock  was  present,  and,  amid 
great  applause,  stepped  forward  and  was  handed  a 
large  handsome  gold  medal,  suitably  inscribed,  by 
Dr.  Wheeler.  It  was  stated  that  Mr.  Blood  pre- 
sented the  paper  second  in  merit.  Mr.  Hancock 
made  a  suitable  response  and  Mr.  Doherty,  the 
donor,    also   made   a    few    remarks. 

Tliose  taking  part  in  the  gas-engine  and  steam- 
turbine  discussion  were  R.  D.  Mershon  of  New 
York.  George  B.  Tripp  of  Colorado  Springs.  H.  L. 
Doherty  of  New  York,  Captain  Tarr  of  Philadelphia, 
William  R.  Gardener  of  Pittsfield,  J.  D.  Andrew  of 
New  York,  E.  W.  Rice,  Jr.,  of  Schenectady,  W.  L. 
Abbott  of  Chicago,  E.  E.  Arnold  and  Louis  R.  Al- 
berger  of  New  York.  Mr.  Rice's  discussion  was 
written  and  referred  especially  to  the  Curtis  turbine. 
He  was  listened  to  with  attention.  Mr.  Doherty  also 
spoke  at  some  length. 

Edwin  Yawger  of  Pittsburg  read  his  paper  on 
"The  Mechanical  Stoker  and  Human  Operator."  and 
after  some  discussion  the  association  adjourned  for 
the  day  to  enjoy  the  courtesy  of  the  entertainment 
committee  in  a  trip  down  the  harbor  and  on  an  in- 
spection of  the  L  Street  station  of  the  Boston  Edison 
Company. 


Thursday's  Proceedings. 

[Special  dispatch  to  the  Western  Electrician.) 

Boston,  May  26. — On  Thursday  morning  C.  R. 
Maunsell  of  Topeka,  Kan.,  read  the  paper  of  C.  L. 
Wakefield  of  Dallas,  Texas,  on  "Electric-light  and 
Power  Plants  in  Connection  with  Ice  Plants." 
There  was  a  brief  discussion,  and  then  President 
Edgar  announced  that  the  Boston  entertainment  was 
due  to  a  committee  of  local  electrical  men,  and  not 
to  the  association  or  to  the  Boston  Edison  company 
alone.  It  may  be  said  here  that  this  entertainment 
was  most  profuse  and  hospitable  and  was  greatly 
enjoyed  by  all  the  visitors. 

Arthur  Williams  of  New  York  then  presented  his 
finely  illustrated  paper  on  "Sign  and  Decorative 
Lighting."  This  paper  and  that  on  "Advertising 
Methods,"  by  LaRue  Vredenburgh  of  Boston,  also 
effectively  illustrated,  were  printed  in  advance  by 
the  New  York  and  Boston  Edison  Companies,  re- 
spectively, and  copies  donated  to  the  association. 
Mr.  Williams  said  that  the  fact  that  the  electric- 
sign  business  is  increasing  so  rapidly  is  the  most 
eloquent  advocacy  of  the  business  that  could  be 
had.  Mr.  Vredenburgh  followed  with  his  excel- 
lent paper.  The  two  papers  were  discussed  to- 
gether and  Converse  D.  Marsh  of  New  York,  Doug- 
las Burnett  of  Baltimore.  EL  F.  McCabe  of  Lewis- 
town,  Pa.,  and  others  participated.  Mr.  Edgar  said 
that  the  Boston  company  spent  2V2  per  cent,  of  its 
gross  income  in  canvassing  and  2V2  per  cent,  in 
advertising.  Mr.  Williams  said  tliat  in  one  month's 
record  in  New  York  the  company  received  66  cents 
in  revenue  for  every  two-cent  stamp  used  in  a  fol- 
low-up system.  As  a  committee  on  nominations 
Messrs.  Gossler  of  New  York,  Robinson  of  Seattle. 
Butterworth  of  Denver,  Eglin  of  Philadelphia  and 
Smith  of  Somerville,  Mass.,  were  appointed. 

Mr.  Douherty  read  the  report  of  the  committee 
on  the  president's  address.  Nearly  all  of  the  presi- 
dent's recommendations  were  indorsed.  This  com- 
mittee was  also  made  a  committee  on  revision  of 
by-laws.  G.  W.  Brite  of  Atlanta  presented  the  re- 
port of  the  committee  on  purchased  electric  power 
in  factories.  The  other  members  of  the  committee 
were  W.  H.  Atkins  of  Boston  and  S.  Morgan  Bush- 
nell  of  Chicago.  L,  A.  Ferguson,  who,  as  president, 
appointed  the  committee  last  year,  was  disappointed 
that  more  of  the  companies  had  not  responded  to 
the  committee's  circular.  Power  business  is  very 
important  to  central  stations,  which  should  go  after 
the  big  factories  as  well  as  the  small  ones.  Mr. 
Ferguson  made  a  very  interesting  addendum  to  the 
committee's  report.  He  said  every  club  building  in 
Chicago  and  nine-tenths  of  the  office,  buildings  were 
on  the  central-station  mains.     In  factories  a  similar 


condition  is  rapidly  approaching.  Mr.  Williams  of 
New  York,  Mr.  Gossler  of  New  York.  Mr.  Bur- 
leigh of  Boston  and  Mr.  Dusman  of  Baltimore  also 
made  good  contributions  to  the  discussion. 

The  report  of  the  committee  on  "District  Heat- 
ing" was  presented  by  E.  F.  McCabe  of  Lewistown, 
Pa.,  on  Thursday  afternoon.  The  subject  was  dis- 
cussed at  some  length,  and  then  the  report  on  "Office 
Methods  and  Accounting,"  prepared  by  Frank  W. 
Frueauff  of  Denver,  was  read  by  title  in  the  absence 
of  the  writer.  Mr.  Butterworth,  president  of  the 
Denver  Gas  and  Electric  Company,  was  present  and 
made  a  few  remarks  on  the  Denver  system. 

.  An  abstract  of  the  paper  on  "A  Proposed  System 
of  Standard  Instruments  for  Operating  Companies" 
was  given  by  H.  P.  Davis  of  Pittsburg. 

W.  A.  Layman  of  St.  Louis  presented  his  paper 
on  "Single-phase  Power  Motors  for  Electric  Light- 
ing Stations,"  and  J.  H.  Hall  of  New  York  dis- 
cussed it. 

Mr.  Doherty  as  chairman  of  the  committee  on 
"Photometric  Values  of  Arc  Lamps,"  reported  ver- 
bally that  owing  to  the  illness  of  Prof,  C.  P.  Math- 
ews the  committee  had  done  little  work  during  the 
year.  He  suggested  that  if  the  committee  be  con- 
tinued it  might  take  up  the  newer  lamps,  such  as 
the  mercury  vapor  lamp. 

H.  L.  Doherty  as  chairman  of  the  committee  on 
analysis  of  flue  gases  said  that  a  report  had  been 
prepared  but  was  not  quite  finished  and  he  sug- 
gested that  the  report  be  distributed  after  the  con- 
vention. The  committee  was  continued  and  its  scope 
broadened  to  embrace  fuel  economy.  Mr.  Doherty 
also  presented  the  "Wrinkles"  pamphlet,  prepared 
by  Charles  H.  Williams  of  Madison,  Wis.  A  vote 
of  thanks  was  tendered  Mr.  Williams  for  his  thor- 
ough work. 

H.  T.  Hartman  of  Philadelphia  presented  the 
"Question  Box,"  a  volume  of  473  pages,  carefully 
prepared.  It  contains  a  great  deal  of  valuable  in- 
formation and  a  vote  of  thanks  was  tendered  Mr. 
Hartman. 

Mr.  Hancock's  prize  paper  on  underground  con- 
struction was  read  by  title.  This  paper  will  be 
published  in  a  future  issue  of  the  Western  Elec- 
trician. 

C.  E,  Skinner  of  Pittsburg  read  an  abstract  of  his 
paper   on    "Oil    for   Insulating   Purposes." 

The  executive  session  will  be  held  this  evening, 
and  at  that  time  it  is  likely  that  Ernest  H.  Davis 
of  Williamsport,  Pa.,  now  secretary  of  the  associa- 
tion, will  be  elected  president.  It  is  also  probable 
that  the  convention  will  go  to  Detroit  next  year. 


On  the  Chicago  Train. 

A  pleasant  journey  was  that  made  over  the  Lake 
Shore,  New  York  Central  and  Boston  and  Albany 
railroads  by  the  convention  party  originating  in  Chi- 
cago. The  train  left  the  La  Salle  Street  station  in 
Chicago  at  2  p.  m.  on  Sunday.  May  226,  and  arrived 
in  Boston  at  6:30  p.  m.  on  Monday.  The  weather 
was  pleasant,  and  the  scenery  from  the  car  win- 
dows, with  the  prospect  of  fresh  verdure,  flowers 
and  blooming  trees  was  greatly  enjoyed.  Included 
in  the  party  for  a  whole  or  part  of  the  trip  were 
W.  L.  Abbott,  Chicago  Edison  Company;  J.  A.  Ben- 
dure,  Lima  Electric  Railway  and  Light  Company, 
Lima,  Ohio:  Bernard  A.  Conolly.  Lima  Electric 
Railway'  and  Light  Company,  Lima,  Ohio:  George 
Cutter.  Chicago :  E.  L.  Draffen,  Gould  Storage  Bat- 
tery Company,  Chicago;  George  N.  Eastman,  Chi- 
cago Edison  Company:  Robert  L.  Elliott,  Chicago 
Edison  Company :  L.  A.  Ferguson.  Chicago  Edison 
Company;  John  F.  Gilchrist,  Chicago  Edison  Com- 
pany'; W.  J.  Hanley,  General  Electric  Company, 
Cincinnati ;  Charles  F.  Hewitt,  St.  Joseph  Railway, 
Light.  Heat  and  Pov.-er  Company,  St  Joseph,  ilo. : 
William  E.  Keily,  Western  Electrician.  Chicago: 
J.  R.  Lovejoy,  General  Electric  Company.  Chicago; 
R.  H.  McMullan,  Des  Moines  Edison  Light  Com- 
pany, Des  Moines.  Iowa ;  Charles  R.  Maunsell.  F^- 
ison  Electric  Illuminating  Company',  Topeka,  Kan. ; 
Thomas  R.  ^Mercein,  Northwestern  Electrical  Asso- 
ciation, Milwaukee:  Hary  L.  Monroe,  General  Elec- 
tric Company,  Dallas,  Texas;  Frank  I.  Perry, 
Western  Electrician.  Chicago:  Otto  M.  Rau,  Mil- 
waukee Electric  Railway  and  Light  Company.  Mil- 
waukee :  Francis  RajTnond,  Genera!  Incandescent 
Arc  Light  Company,  Chicago:  C.  W.  Regester.  West- 
inghouse  Electric  and  ^lanufacturing  Company.  Chi- 
cago :  Jesse  Scribner.  General  Electric  Company, 
Chicago:  R.  S.  Wallace,  Peoria  Gas  and  Electric 
Company,  Peoria,  111.;  W.  E.  Weinsheimer.  Miner- 
allac  Company.  Chicago:  James  Wolff,  New  York 
Insulated   Wire    Company,    Chicago. 

The  ladies  of  the  party  were  Mrs.  George  Cutter, 
Mrs.  E.  L.  Draffen,  Mrs.  L.  A.  Ferguson.  Mrs.  J.  R- 
Lovejoy,  Mrs.  C.  R.  :Maunsell,  :Mrs.  O.  M.  Rau  and 
Mrs.  J.  Scribner. 
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A     Three-wire     500-voIt     Lighting 
System. ^ 

Bv  Walter  I.  Barnes.  , 

In  1S97  the  commercial  220-volt  incandescent  lamp 
was  yet  in  the  future:  in  1899  the  250-volt  lamp  was 
in  increasing  demand,  and  the  first  American  in- 
stallation of  any  magnitude  using  the  so-called  high- 
voltage  lamp  was  made  under  the  engineering  advice 
of  Mr.  Bion  J.  Arnold  in  St.  Louis,  Mo.,  and  is  fully 
described  in  a  preliminary  paper  read  at  the  Omaha 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers in  June,  1898,  although  the  system  was  not  in 
commercial  operation  until  some  months  later.  Owing 
to  certain  legal  obstructions  it  was  inadvisable  for 
the  St.  Louis  system  to  be  installed  as  a  pure  three- 
wire  arrangement,  and  it  was  left  for  the  Narra- 
gansctt  Electric  Lighting  Company  to  be  first  in  the 


and  seven  feet  deep.  The  general  construction  of 
the  manhole  is  shown  in  Fig.,  i.  The  ducts  that 
were  used  in  the  underground  system  w-ere  laid  on 
a  three-inch  bed  of  concrete,  which  was  spread  on 
a  spruce-board  bottom;  the  side  walls  beyond  the 
ducts  were  of  concrete  three  inches  thick  and  well 
rammed  between  the  side  boarding  and  the  ducts. 
Over  the  ducts  was  a  three-inch  la3'-er  of  concrete, 
above  which  was  placed  a  protective  layer  of  creo- 
sotcd  plank  an  inch  and  a  half  thick.  After  laj'ing, 
the  ducts  were  all  rodded  and  cleaned,  ready  for 
drawing  in  of  cable. 

Owing  to  the  peculiar  location  of  the  streets  along 
the  river  front,  the  conduit  system  was  often  con- 
structed below  tide  level,  and  it  became  necessary 
to  waterproof  the  system  of  conduits  and  manholes 
where  the  same  were  close  to  the  water  front.  This 
was  accomplished  by  building  12-inch  side  walls  on 


FIG.     I.       A    THREE-WIRE    5OO-VOLT    LIGHTIiSG    SYSTEM. — ^DIAGRAM    SHOWING    MANHOLE    CONSTRUCTION. 


field  using  a  direct-current,  three-wire  feeder-and- 
main  system  with  grounded  neutral. 

The  original  request  of  the  general  manager  called 
for  a  report  on  a  five-wire  system  using  125-volt 
lamps  and  a  three-wire  system  using  250-volt  lamps, 
and  a  joint  report  was  presented  by  Mr.  William  C. 
Woodward,  the  electrical  engineer  of  the  Narra- 
gansett  Electric  Lighting  Company,  and  Mr.  B.  J. 
Arnold,  in  May,  1899. 

The  immediate  decision  of  the  manager  w^as  in 
favor  of  the  three-wire  s\'Stem.  With  the  250-yolt 
lamp  as  a  factor  in  the  situation,  the  alternating- 
current  transformer  was  no  longer  a  necessary  part 
of  the  system,  for,  wherever  a  500-volt,  two-wnre 
system  could  be  operated  to  advantage,  it  was  at 
Once  possible  to  modify  the  arrangement  so  as  to 
allow  of  the  use  of  a  three-wire,  250-500-volt  system. 

In  1899  the  Narragansett  Electric  Lighting  Com- 
pany had  a  connected  load  of  9,000  kilowatts,  of 
which  4.900  kilowatts  w^as  in  alternating-current  mul- 
tiple distribution,  2,700  kilowatts  in  direct-current. 
500-volt  motors,  400  kilowatts  in  series  commercial 
arc  lamps  and  1,000  kilowatts  in  series  arc  lamps 
on  city  contracts.  The  electrical  generating  equip- 
ment consisted  of  three  500-kilow^att.  alternatini;- 
current,  6o-cycle  generators,  three  500-kilowatt,  di- 
rect-current, 500-volt  generators,  16  Thomson-Hous- 
ton series  generators,  50-light  capacity  each  and 
iS  Fort  Wayne  series  generators,  125-ligbt  capacity 
each. 

A  city  ordinance  relating  to  overhead  wires  re- 
quired that  all  overhead  construction  of  the  Narra- 
gansett Electric  Lighting  Company  within  the  close 
fire  district  of  the  city  should  be  removed  within 
three  years  from  the  passage  of  the  act.  This  neces- 
sitated the  removal  of  600  poles  and  about  160  miles 
•  4  wire  in  any  event,  and  as  the  company,  for  the 
Ijcnefit  of  the  service,  proposed  to  extend  the  dis- 
trict prescribed  by  the  ordinance,  ihe  amount  of 
territory  was  voluntarily  increased  about  100  per 
cent. 

In  general,  the  proposed  reconstruction  provided 
for.  first,  the  constrnction  of  a  complete  underground 
system:  second,  an  installation  of  a  storage  battery; 
third,  the  discontinuance  of  the  alternating-current 
.system  in  the  close  fire  district  and  some  adjacent 
territory:  fourth,  the  discontinuance  of  the  commer- 
cial scries  generators;  fifth,  the  removal  of  the  poles 
and  wires  as  required  by  the  ordinance. 

The  construction  of  the  conduit  svstem  was  begun 
in  October,  1898.  and  continued  until  December.  1901, 
during  which  time  about  40  miles  of  streets  were 
opened  and  1.700.0C0  feet  of  ducts  were  laid.  Of 
this  amount  about  i.ooo.coo  feet  are  single-duct  and 
700.000  feet,  multiple-duct.  There  were  built  about 
R50  manholes  of  an  average  size  of  six  feet  square 

I.  Abstractor  paper  read  before  ilie  National  Electric  Liiiht 
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the  concrete  bbttom  of  the  trench,  and  covering  the 
side  walls  and  concrete  with  several  layers  of  tar 
paper  laid  in  hot  asphalt.  The  waterproofing  of 
the  manholes  w'as  accomplished  in  a  similar  manner, 
and  the  results  indicate  that  such  a  method  is  per- 
fectly satisfactory'.  The  illustration  in  Fig.  2  shows 
a   method  of  conduit  construction. 

Into  this  system  of  ducts  there  was  drawn  about 
2,000.000  feet  of  cable,  varying  in  size  from  No.  14 
B.  &  S.  gauge,  used  as  potential  wires,  to  cables 
having  an  area  of  i,oco.ooo  circular  mils,  used  as 
tie  lines  between  generating  and  batter}'  stations. 
Rubber-covered  cable  only  was  used,  the  insulation 
being  okonite.  varying  in  thickness  from  five  thirty- 
seconds  to  nine  thirty-seconds  of  .-tn  incli.  according 


FIG.    2.       .■V    THREE-WIRE     50O-VOLT     LIGHTING     SVSTEM. 

VIEW    SHOWING    CONDUIT    CONSTRUCTION. 

lo  the  purpose  for  which  it  was  intended.  The  five- 
thirty-seconds-inch  insulation  was  used  in  the  three- 
wire  system.  For  the  alternating-current,  2,200-volt 
system,  and  in  the  constant-current,  6,050-volt  sys- 
tem, the  insulation  was  seven  thirty-seconds,  and  in 
the  n.ooo-volt  transmission  circuits  the  thickness  of 
insulation  was  nine  thirty-seconds  of  an  inch.  It 
is  worthy. of  note  that  in  five  years  of  continuous 
operation  not  a  single  fault  has  developed  in  the 
cable  or  conduit   system. 

In  the  direct-current  system  there  was  used  about 
1,100,000  feet  of  cable.  The  main  conductors  have 
an  area  of  200,000  and  300.000  circular  mils,  accord- 
ing to  the  district  in  which  they  are  situated.  The 
feeders  vary  in  area  from  200,000  circular  mils  to 
500.000  circular  mils,  according  to  length  and  load. 

There  are  33  feeder  points  in  the  direct-current 
system,  and  the  connected  load  at  present  is  about 
9.000  kilowatts,  of  which  4,000  kilowatts  consist  of 
stationary  motors  varying  in  capacity  from  0.25 
kilowatt  to  75  kilow^atts.    The  remainder  of  the  load 


consists  of  80,300  incandescent  lamps  and  1,280  arc 
lamps.  The  incandescent  lamps  average  3.3  watts 
per  candlepower,  and  have  a  useful  candle-hour  area 
of  not  less  than  4.000  hours,  assuming  the  smashing 
point  to  be  So  per  cent,  of  the  initial  candlepower. 

It  is  quite  interesting  to  recall  that  in  1899  the 
average  watts  per  candle  varied  from  3.8  to  four 
watts,  and  at  that  time  the  candle-hour  area  did 
not  exceed  2,900  hours. 

The  arc  lamps  in  use  at  present  are  of  the  twin- 
carbon,  enclosed  type,  and  operate  in  multiple  on 
250-volt  circuits — that  is,  two  arcs  in  a  single  inner 
globe — the  current  averaging  2.3  amperes,  the  energy 
per  lamp  averaging  about  575  watts.  This  lamp  has 
proved  quite  satisfactory,  and  is  much  to  be  pre- 
ferred to  the  single-carbon  lamp,  in  which  the  volts 
at  the  arc  are  about   160. 

For  the  purpose  of  producing  the  best  possible 
regulation  of  the  system  and  also  to  tide  over  the 
peak  load,  a  storage  battery  was -installed  at  a  sub- 
station about  2,400  feet  from  the  generating  station, 
in  a  location  which  in  time  w'ill  be  fairly  in  the 
center  of  the  distributing  system. 

The  batter>^  consists  of  296  cells  of  43  plates  each, 
the  eight-hour  discharge  rate  being  840  amperes. 
The  cells  are  mounted  on  an  insulating  system,  which 
has  served  to  annihilate  the  various  troubles  often 
found  in  battery  insulation. 

While  the  conduit  system  and  the  storage  battery 
were  being  installed,  active  preparations  were  being 
made  whereby  existing  installations  on  the  alternat- 
ing-current, two-wire  system  might  be  readily  trans- 
ferred  to   the   direct-current,   three-wfire   system. 

As  the  250-500-volt.  three-wire  system  that  it  was 
proposed  to  install  was  a  radical  departure  from  all 
standards  then  existing,  every  precaution  was  taken 
to  obtain  the  best  and  safest  results.  It  was  decided 
to  re-wire  most  of  the  older  installations,  and  al- 
though in  many  instances  the  wiring  in  customers' 
premises  called  for  but  slight  modification,  yet  there 
were  other  cases  where  the  entire  wiring  equipment 
was  replaced. 

There  was  naturally  found  a  great  saving  in  the 
amount  of  copper  used  in  the  new  system,  which 
was  of  great  benefit  to  the  consumer.  In  re-wiring 
some  old  installations  it  was  not  unusual  to  find 
two  or  perhaps  three  No.  0000  wires  in  each  side  of 
the  mains,  run  in  a  heavy  molding  from  transformer 
to  center  of  distribution,  the  installation  having  been 
made  in  the  old  days  of  4.5-w-att,  50-volt  lamps. 
These  conditions  were  in  marked  contrast  to  the 
small  iron  pioe  run  from  manhole  to  center  of  dis- 
tribution, and  the  three  No.  id  wires  that  were 
drawn  into  them  and  supplied  an  equal  amount  of 
energy  as  in  the  case  just  mentioned. 

The  several  sections  of  the  city  that  were  included 
in  the  changes  were  served  with  about  50.000  in- 
candescent lamps.  1,000  arc  lamps  and  2.000  kilowatts 
in  stationary  motors,  and  these  installations  were 
reconstructed  to  comply  with  the  requirements  of  the 
new  system  :  the  change  from  aerial  to  underground 
supply,  and  from  alternating-current  to  direct-cur- 
rent service,  was  made  without  any  interference  with 
the  customer.. 

In  a  central  station  already  operating  a  two-wire, 
500-volt  motor  system,  the  addition  of  a  third  wire 
is  all  that  is  necessary  to  obtain  an  efficient  and  a 
flexible  wiring  system  for  lighting  purposes.  The 
fact.  too.  that  the  same  generating  apparatus  may 
be  used  for  both  motor  and  lighting  service  is  no 
small  factor  in  the  situation,  the  natural  motor  load 
being  a  day  load,  while  the  lighting  load,  generally 
extending  well  into  the  night,  serves  to  produce  a 
very  satisfactory  load  curve,  particularly  if  a  prop- 
erly proportioned  storage  battery  forms  part  of  the 
equioment. 

The  author  personally  favors  the  general  use  of 
neutral  connection,  which  is  continuous  from  source 
of  supply  to  point  of  use.  and  is  thoroughly  grounded 
at  every  possible  point  inside  the  customers'  premises, 
and  certainly  in  the  network  of  mains  and  feeders 
in  the  streets.  The  use  of  single-pole  switches  on 
the  positive  and  negative  sides  of  the  system  is  a 
-sufficient  means  of  opening  any  branch  circuit. 


A   lOO-mile  Transmission  Line.' 

By  Robert  Howes. 

The  plant  considered  is  that  of  the  Washington 
Water  Power  Company  of  Spokane.  Wash.  The 
power  house  is  located  at  the  foot  of  the  lower  falls 
of  the  Spokane  River,  in  the  very  center  of  the  city 
of  Spokane.  The  theoretical  head  on  the  water- 
wheels  is  about  yj   feet. 

-That  portion  of  the  plant  which  furnishes  the 
power  for  the  transmission  line  is  composed  of  two 
Y-connectcd,  4,ooo-voltj  2,250-kilowatt.  6o-cycle.  300- 
revolution-per-minute,  revolving-field  alternators,  each 
direct-driven  from  a  pair  of  40^/^-inch  special  tur- 
bines, made  by  the  Stilwell-Bierce  and  Smith-Vaile 
Company,  and  designed  to  develop  4,000  horsepower 
under  68  feet  of  effective  head.  The  water  is  sup- 
plied to  each  unit  through  a  steel  flume  10  feet  in 
diameter  and  over  500  feet  long. 

The  wheels  are  governed  by  Lombard  governors, 
with  compensating  action  modified  to  meet  the  de- 
mands Qccasioned  by  kinetic  energy  of  the  water 
moving  in  the  long  flumes.  These  governors  can 
be  relied  upon  to  keep  the  speed  from  rising  or  fall- 
ing over  three  per  cent,  from  the  normal  with  in- 
stantaneous changes  of  600  kilowatts  at  any  position 
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of  the  gates,  and  will  care  for  small  changes  of  load 
to  within  one-third  of  one  per  cent,  of  normal  speed. 

The  accompanying  diagram  gives  the  important 
electrical  connections.  All  instruments  have  been 
omitted,  to  avoid  confusion  of  lines,  but  a  fairly 
complete  set  is  installed.  The  principal  exciter  is 
driven  from  a  separate  wheel,  which  is  supplied 
with    water   from   either   of  the   two    flumes. 

The  plant  is  designed  to  furnish  three-phase  cur- 
rent at  4,000  volts  for  local  power  and  2,300-volt, 
sin.gle-phr-.se  current  for  local  lighting  service  in 
Spokane.  Any  lighting  feeder  can  be  thrown  on 
either  of  the  three  legs  of  the  Y-connected  generator, 
by  means  of  the  type  G  oil  switches,  and  the  load 
on  the  generators  kept  balanced.  Type  C  R  hand 
voltage  regulators  are  installed  on  the  neutral  or 
grour.ded  side  of  each  lighting  feeder,  the  voltage 
Teing  regulated  with  the  aid  of  a  voltmeter  com- 
penrated  for  the  line  loss. 

The  generator,  transmission  line  and  main  city 
switches  are  motor-controlled  and  of  the  type-H  va- 
riety. Those  on  the  transmission  line  and  city  have 
automatic  overload  tripping  devices.  The  city  feed- 
ers have  automatic  oil  circuit-breaker  switches,  hand- 
operated. 

The   step-up  transformers   are   750  kilowatts   each 


tracks,  etc.,  where  the  j'outh  with  a  22-caliber  rifle 
likes  to  walk  and  practice  shooting,  for  the  insulators 
offer  a  tempting  target  to  those  of  a  mischievous 
nature. 

The  poles  of  the  present  line  are  set  35  feet  from 
the  north  or  westerly  side  of  the  100-foot  right-of- 
way,  leaving  room  for  a  duplicate  line  on  the  other 
side.  The  standard  pole  is  35  feet  long,  of  winter- 
cut  cedar,  12  inches  at  the  ground  line  and  eight 
inches  at  the  top.  They  are  set  six  feet  in  the 
ground.  Special  lengths  are  used  in  hollows  at  bot- 
toms of  ravines,  etc.,  to  avoid  making  too  great  a 
change  in  the  slope  of  the  wires  on  any  one  insu- 
lator ;  also  at  railroad  crossings  and  in  villages. 

The  wires  are  of  No.  2  B.  &  S.  medium  hard-drawn 
copper,  and  are  placed  to  form  an  equilateral  tri- 
angle 42  inches  on  a  side.  The  upper  insulator  is 
set  on  the  top  of  the  pole,  the  others  at  either  end 
of  the  cross-arm.  A  complete  set  of  three  partial 
transpositions  is  made  in  each  section  where  the 
condition  varies  in  paralleling  telegraph,  telephone 
lines,  etc. ;  otherwise  in  every  mile.  A  private  tele- 
phone line  is  run  on  the  side  of  the  poles  below 
the  power  line  and  is  transposed  every  few  spans. 
The  insulators  used  are  of  the  double-petticoat  type, 
13-inch  size,  and  are  mounted  on  a  metal  pin.     This 
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STATION  CONNECTIONS  IN   loO-MILE  TRANSMISSION    LINE. 


.-■.nd  of  the  water-cooled  type.  They  are  connected 
ii:  delta  on  the  4,000-volt  side,  and  in  Y  on  the 
high-tension  side,  the  neutral  connection  being 
grounded  at  the  power  house.  The  high-tension 
winding  is  for  34,700  volts,  taps  being  brought  out 
'for  26,000  volts  also,  thus  giving  a  choice  of  6o,ooc 
or  4.S,ooo  volts  line  pressure.  Two  spare  transform- 
ers are  installed,  and  the  switching  arrangement  is 
such  thut  one  of  the  spare  ones  can  be  cut  in  to 
replace  either  of  the  three  in  use  without  shutting 
down.  The  second  spare  one  can  be  connected  on 
any  phase  by  shutting  down  about  one  minute. 

Three  banks  of  lightning  arresters  are  installed  on 
the  line — one  at  Spokane,  one  at  the  end  of  the  line 
and  one  about  20  miles  from  the  end  of  the  line. 
The  main  line  is  98  miles  long  at  the  farthest  sub- 
station and  has  three  short  branches  at  present. 
Low-tension  current  is  transmitted  about  two  miles 
farther  up  the  canyon,  making  the  total  transmis- 
sion just  100  miles.  On  leaving  the  power  house  the 
line  goes  through  the  city  streets  for  3%  miles,  the 
poles  used  being  from  40  to  85  feet  long,  in  order 
to  get  above  everything  that  might  be  interfered 
with.  Wherever  it  crosses  other  lines,  grounded 
wires  are  strung  over  them  several  feet  below  the 
transmission  line. 

Leaving  the  city,  the  line  follows  a  county  road 
for  about  24.5  miles,  till  it  reaches  the  Coeur  d'Alene 
Indian  reservation.  Across  this,  a  distance  of  24.8 
miles,  almost  all  in  heaxfy  timber,  a  private  right-of- 
way  was  obtained  and  cleared  of  all  trees  and  brush. 
AH  trees  outside  the  right-of-way,  liaWe  in  falling 
to  reach  the  line,  were  also  felled.  At  one  point  in 
this  portion,  the  line  crosses  the  St.  Joseph  River 
where  it  empties  into  the  Coeur  d'Alene  Lake.  The 
river  runs  close  to  a  bluff  on  the  west,  while  on 
the  east  side  there  is  a  marsh  and  the  neck  of  an 
inlet.  At  high  water  several  feet  of  water  stands 
from  bluff  to  bluff.  To  span  this  would  require  a 
span  of  3,300  feet,  so  resort  was  had  to  setting  the 
poles  on  a  cluster  of  five  piles.  The  center  one  be- 
ing driven  about  six  feet  lower  than  the  others,  a 
socket  was  formed  in  wliicli  the  pole  was  firmly 
clamped  with  heavy  iron  band.-,..  By  this  means  the 
longest  span  was  reduced  to  474  feet  across  the  river 
channel,  the  wires  being  far  above  the  smokestacks 
of  the  steamers  that  navigate  the  river.  Number  o 
B.  &  S.  hard-drawn  copper  wire  was  used  here  for 
further  security  against  a  wire  breaking.  A  row  of 
single  piles  with  a  plank  walk  \vas  placed  across  the 
marsh  under  the  line,  for  patrolling  purposes.  Thus 
far,  this  construction  has  proved  most  satisfactory. 

.lleaving  the  reservation,  the  line  follows  up  the 
valley  of  the  Coeur  d'Alene  River  and  the  south 
fork  of  the  same  to  the  mining  region.  It  is  largely 
on  private  right-of-w-ay.  but  follows  county  roads 
in  part,  and  goes  through  a  mixture  of  swamps  and 
meadows — sometimes  several  feet  under  water — tim- 
ber-covered mountains,  steep  rocky  mountain  sides 
and  around  rocky  cliffs.  .As  far  as  possible  it  was 
considered  best  to  avoid  proximity  to  towns,  railroad 


fin  is  described  by  Mr.  D.  L.  Huntington  in  the 
Transactions  of  the  American  Institute  of  Electrical 
Engineers  for  April,  1903,  page  453,  and  has  given 
entire  satisfaction  to  date. 

The  sub-station  buildings  are  of  brick.  The  high- 
tension  wires,  entering  near  the  top,  go  directly  to 
knife-disconnecting  sw'itches,  set  on  a  gallery,  thence 
to  the  transformers  on  the  ground  floor.  One  trans- 
former of  the  three-ph'ase  type  is  used.  The  sec- 
ondaries pass  from  a  transformer  to  a  switchboard, 
carrying  oil  circuit-breakers,  recording  wattmeters 
and  indicating  instruments,  thence  to  the  customers' 
circuits.  The  half-voltage  taps,  shown  on  the  dia- 
gram, are  for  starting  purposes  only,  for  synchronous 
riotrrs.  There  are  eight  of  these  sub-stations,  six 
of  whicl,  have  been  in  continuous  use  since  starting. 

Several  miles  of  long-distance  telephone  line  paral- 
lel the  transmission  line  at  a  distance  of  about  40 
feet,  and  one  of  the  telephone  company's  engineers 
was  much  worried,  fearing  trouble  with  the  operation 
of  these  lines.  Three  days  after  the  transmission 
was  in  operation,  he  asked  when  the  current  would 
be  turned  on,  as  he  wished  to  notice  how  much  the 
change  was.  Upon  learning  that  the  current  \yas 
on,  he  admitted  he  could  not  detect  it  in  the  opera- 
tion of  the  telephones.  There  .  is  very  little  sound 
on  the  private  telephone  line  from  induction  unless 
one  wire  becomes  grounded,  when  it  oeconi'c!-  almost 
impossible  to  understand  a  person  at  the  other  end. 

A  rather  peculiar  loss  of  from  one  to  six  feet 
of  head  in  the  draft  tubes  is  encountered  at  ordinary 
height  of  the  river.  The  center  of  shaft  is  then 
about  iS  feet  above  tail-water.  Not  far  above  the 
intake  to  the  power  house  the  river  divides  into 
several  channels,  and  falls  over  numerous  small  dams 
and  cascades  (composing  the  "upper  falls")  about 
60  feet,  reaching  this  level  a  few^  hundred  feet  above 
the  intake.  There  being  no  quiet  water  whatever, 
considerable  quantities  of  air  seem  to  be  taken  into 
the  flumes  with  the  water,  and  no  doubt  are  held 
there  under  pressure  as  the  water  flows  down  the 
flumes,  to  be  instantly  released  upon  passing  through 
the  wheels  into  the  partial  vacuum.  This,  no  doubt, 
explains  a  part  of  the  loss  of  head. 

Another  peculiar  phenomenon  is  ■  noticed  even,' 
time  one  of  the  4,ooo-horsepo\ver  wheels  is  started, 
of  which  the  writer  has  found  no  satisfactory  ex- 
planation, and  would  be  glad  to  hear  one.  The  fol- 
lowing characteristic  obser\'ations  were  recorded  by 
him :  The  pressure  at  center  of  shaft,  according  to 
gau.ge.  being  noted  as  24  pounds  and  the  vacuum 
in  draft  tubes  being  zero,  the  gate  of  the  wheel 
was  opened  slowlv.  Full  speed  was  reached  in  about 
one  minute,  the  gate  being  nine  per  cent,  opened. 
The  vacuum  was  noted  as  rising  rapidly.  The  speed 
remained  steady  for  tw'o  or  three  minutes  and  the 
vacuum  increased  to  10  inches  of  mercurj' :  sud- 
denly the  w'heel  slowed  down  20  per  cent.,  the 
vacuum  continuing  to  rise  to  about  13  inches  of 
mercury,  where  it  remained  practically  stationary'. 
The    wheel    continued    to    run    at   steady    speed    and 


20  per  ceiu.  low  until  the  gate  was  further  opened, 
It  requirmg  16  per  cent,  gate  opening  to  bring  the 
wheel  back  to  speed.  The  pressure  gauge  showed  a 
loss  not  to  exceed  one-tenth  of  a  pound,  while  the 
^■acuuITl  remained  about  the  same. 

The  power  housi:  hcii-L-  ready  hef  rre  the  line  was 
completed,  77  miles  of  line  was  first  tested.  All 
switches  were  closed  and  the  generators  started 
slowly  from  rest.  The  speed  was  gradually  increased, 
the  connections  having  been  made  for  60,000  volts 
pressure.  The  pressure  was  brought  up  to  42,000 
volts  and  then  cut  down  slowly  to  zero  without  any 
indications  of  trouble. 

Next  morning  the  machine  was  started  again  in 
the  same  manner,  the  voltage  being  raised  to  about 
68,oco  volts  for  a  short  time,  and  then  lowered  to 
about  58,000  or  60,000  volls,  and  held  there  all  day 
while  the  entire  line  was  patrolled  and  found  to 
be  in  good  condition.  Along  the  line  a  discharge 
could  be  heard  at  a  large  percentage  of  the  insu- 
lators. With  58,000  volts  on  the  line,  the  amperes 
shown  on  the  generator  were  230  in  each  leg,  while 
the  wattmeter  indicated  25  kilowatts  per  leg.  This 
^.ould  show  the  charging  current  to  be  approxi- 
luatoly  15  amperes,  while,  after  the  step-up  trans- 
former loss  was  deducted,  the  remaining  energy  lost 
in  the  line  would  not  be  over  10  kilowatts  per  wire, 
or  a  total  of  less  than  30  kilowatts.  In  this  lest 
only  one  set  of  lightning  arresters  was  connected, 
Ihey  being  at  Spokane ;  each  division  of  the  set  was 
composed  of  24  General  Electric  2,000-volt,  double- 
pole  arresters  connected  in  series,  thus  forming  96 
spark  gaps  from  each  wire  to  ground.  A  steady 
stream  of  sparks  could  be  noticed  through  the  first 
few  air  gaps.  These  became  less  frequent  as  the 
number  of  gaps  crossed  became  greater,  and  before 
reaching  half-way  down  the  arresters  the  sparks 
were  no  longer  visible.  The  leading  current  exerted 
such  an  exciting  effect  on  the  generator  that  the 
exciter  voltage  had  to  be  reduced  to  85  volts  and  - 
all  the  generator  field  resistance  cut  in,  giving  an 
exciting  current  of  about  50  amperes,  whereas,  with 
the  generator  half-loaded  with  non-inductive  load, 
the  exciter  was  run  at  115  volts  with  the  generator 
rheostat    handle    in    about    central    position. 

After  this  test  the  line  was  shut  down  for  four 
days,  the  transformers  were  connected  for  45,000 
volts  line  pressure,  and  the  first  sub-station  79  miles 
from  Spokane,  cut  in.  The  voltage  was  brought 
up  to  43,000  volts,  and  simultaneous  volt  readings 
were  taken  by  means  of  telephone,  the  voltage  being 
very  steady.  The  voltage  indicated  at  the  sub-sta- 
tion was  a  little  over  44,000.  The  voltmeters  were 
new,  but  were  not  compared;  however,  the  error 
should  not  have  been  two  per  cent.  The  ampere- 
meters in  Spokane  on  the  4,000-volt  side  of  the 
transformers  indicated  120  amperes,  giving  about 
10.5  amperes  for  charging  current  at  this  voltage, 
there  having  been  two  more  miles  of  line  cut  in  and 
also  an  unloaded  transformer  and  bank  of  lightning 
arresters  at  the  sub-station  since  the  test  at  58,000 
Aolts. 

During  the  first  test  the  neutral  wire  was  not 
grounded  at  the  power  house,  and  the  floating  around 
of  the  neutral  point  was  plainly  noticed  on  the  light- 
ning arresters,  the  sets  connected  to  the  three  wires 
showing  considerable  difference,  sometimes  one  be- 
ing most  active  and  then  another.  Grounding  the 
neutral  wire  stopped  the  greater  part  of  this  effect, 
although  a  slight  varying  difference  still  seemed  to 
exist. 

.As  induction  motors  were  started,  the  amu-rcs 
supplied  to  the  step-up  transformers  decreased  until 
a  minimum  reading  of  about  95  amperes  was  reached 
The  kilowatts  were  not  observed,  owing  to  the  gen- 
erator furnishing  current  to  the  city  as  well  at  this 
time,  and  the  proportion  of  the  t'^ral  suonlied  to 
each  could  not  be  accurately  obtained.  After  this 
time,_  adding  more  load  increased  the  current,  ac- 
cordingly the  minimum  current  is  about  8%  amperes 
for  79  miles  of  the  line  at  43.000  volts. 

The  work  was  rapidly  pushed  to  completion  and 
the  sub-stations  were  put  in  operation,  each  sub- 
station being  put  into  service  as  soon  as  the  line 
reached  it.  The  power  was  cut  off  orily  long  enough 
to  make  connections  to  each  piece  of  new  line.  Ac- 
cordingly, no  opportunity  to  test  the  charging  cur- 
rent and  the  kilowatts  of  the  complete  line  was  had : 
for  one  could  never  be  sure  that  all  the  load  was 
off  at  the  various  sub-stations.  From  two  of  these 
current  is  supplied  for  lighting  purposes,  the  towns 
of  Wardner  and  Kellogg  being  lighted  from  one. 


The  Luminous  or  Flaming  Arc' 

By  Welles  E.  Holiies. 

The  subject  which  I  present  for  your  consideration 
is  a  system  of  lighting  by  the  use  of  a  new  and  im- 
rroved  arc  lamp  lately  brought  out  by  the  General 
Electric  Company  of  Schenectady.  In  this  paper  I 
shall  try  to  interest  you  with  a  description  of  the 
lamp,  the  generator  and  the  results,  not  of  a  factorj' 
test  under  best  and  most  favorable  conditions,  but 
of  actual  commercial  conditions,  as  I  have  been 
operating  some  ^0  of  these  lamps  in  connection  with 
the  plant  of  the  N.  &  W.  Gas  Light  Company  now 
for  about  six  months,  the  lamps  having  displaced 
.10  of  the  old  open  arcs  on  one  01  our  circuits.  Let 
me  state  that  I  think  this  is  the  first  installation  of 
the  "luminous  arc"  lamp  for  strictly  commercial 
purposes. 

It  is  well  known  to  you  all  that  the  design  and 
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production  of  electric  generators  has  reached  so  high 
a  state  of  efficiency  as  to  leave  little  to  be  hoped  for 
in  way  of  any  marked  increase  along  this  line.  We 
have  arrived  at  a  point  where  we  must  look  else- 
where in  order  more  economically  to  turn  our  energy 
generated  into  useful  light.  We  have  but  one  other 
place  to  look,  and  that  is  to  the  lamp  itself.  The 
recognition  of  this  is  the  cause  of  the  advent  of  the 
luminous  arc. 

In  order  that  you  may  with  more  satisfaction  fol- 
low the  details,  I  have  had  hung  up  here  one  of 
the  luminous  arc  lamps.  You  will  see  that  it  is  an 
open  arc,  that  is,  there  is  no  enclosing  inner  globe, 
the  exclusion  of  the  air  not  being  depended  upon  as 
a  factor  in  the  life  of  the  electrodes  and,  except  for 
its  chimney  top,  the  general  appearance  is  not  unlike 
that  of  other  arc  lamps,  the  outer  globe  performing 
the  same  office  as  has  been  customary  heretofore. 

The  lamp,  r.ctwithstanding  the  fact  of  its  Dciug 
an  open  arc,  is  a  long-burning  lamp,  the  electrodes 
having  a  life  of  about  150  hours.  In  designing  the 
lamp  it  early  became  evident  that  some  substance  or 
combination  of  substances  must  be  used  to  produce 
an  electrode  of  long  life,  low  cost  and  good  conductiv- 
ity, and  to  the  chemical  research  of  Dr.  Steinmetz 
of  the  General  Electric  Company  we  are  indebted  for 
the  magnetite  stick  which  forms  the  lower  and  nega- 
tive electrode  of  this  lamp.  This  stick,  as  its  name 
implies,  is  made  of  magnetite,  but  may  be  com- 
pounded wi*h  other  substances  to  obtain  a  desired 
result.  We  have  been  from  the  start  experimenting 
with  differenily  compounded  sticks,  some  of  them 
being  solid  like  a  section  of  steel  rod  and  others 
being  m.ade  by  enclosing  powdered  magnetite  in  a 
thin  iron  sheath.  Of  the  relative  merits  of  the  two,  I 
would  say  that  the  filled  stick  or  the  stick  made  by 
filling  n  sheath  with  the  magnetite  compound  has 
given   the  best  results. 

The  life  of  these  sticks  has  varied;  purposely  so 
from  the  faci  that  this  six-month  run  has  been 
wholly  experimental.  We  have  tried  one-half-inch 
sticks  and  five-eighths-inch  sticks.  Taking  the  one- 
haH-inch  sticks,  we  find  them  var>-ing  from  63  hours 
to  95  hours  life.  On  the  five-eighths-inch  stick  we 
have  already  obtained  an  average  life  of  182  hours, 
with  a  maximum  on  an  individual  stick  of  211  hours, 
so  that  it  now  seems  possible  to  produce  a  stick 
with  an  average  life  of  200  hours.  Just  at  present 
we  are  using  a  one-half-inch  stick,  having  gotten  an 
average  life  of  100  hours  from  it  Before  leaving 
the  subject  of  magnetite  sticks,  I  woul^  say  that  we 
can  be  assured  of  the  supply  of  this  article,  as  it  is 
a  very  common  iron  ore,  Pennsylvania  being  the 
largest  producer,  followed  by  New  York  and  New 
Jersey,  the  total  yearly  amount  mined  in  the  United 
States  being  nearly  2,000.000  tons,  the  average  value 
per  ton  at  the  mines  being  $2.24  and  the  magnetite 
slick  from  the  General  Electric  Company  is  to  cost 
us  $50  per  thousand,  or  five  cents  for  each  trim. 

For  the  upper  or  positive  electrode,  we  have  two 
segments  of  copper,  one  segment  which  I  will  call 
the  striking  segment,  from  the  fact  that  the  arc  is 
struck  by  contact  with  it,  is  made  of  cast  copper. 
The  other  segment,  made  of  rolled  copper.  I  will 
call  the  burning  segment,  for  the  reason  that  the 
arc  does  not  burn  where  it  is  struck,  but  the  two 
segments  charge  places,  as  it  were,  after  the  lamp 
is  started ;  the  reason  for  this  change  I  will  explain 
under  "operation." 

This  positive  burning  electrode  of  rolled  copper 
does  not  consume  away,  but  rather  is  inclined  to 
increase  in  \\eight,  due  to  the  deposit  of  oxide  from 
the  negative  magnetite  stick. 

Coming  now  to  the  operation  of  the  system,  we 
have  a  direct-current  lamp  requiring  four  amperes 
and  So  volts,  and  having  no  four-ampere  direct-cur- 
rent generator,  we  cut  down  the  current  strength 
of  a  multi-circuit  Brush  generator  from  6.8  to  four 
by  passing  ^ome  of  the  current  through  a  rheostat 
and  letting  the  regulator  do  the  rest.  This  is  suc- 
cessfully done,  but  we  at  first  tried  to  run  the  lamps 
on  3.4  amperes,  and  when  cutting  the  generator  down 
to  this  figure  it  made  the  field  so  weak  as  to  be 
unstable  for  good  practice,  sometimes  causing  the 
generator  to  "die"  during  its  run :  also  the  arc  in 
the  lamps  was  unsteady  at  3.4  amperes. 

It  r-eemed  best  theii  to  use  four  amperes  as  the 
current  slrenglh.  and  the  General  Electric  Companv 
is  now  building  direct-current  generators  of  the 
Brush  multi-circuit  type  and  wound  for  four  am- 
peres in  100-125  and  150-light  sizes.  These  machines 
have  an  efficiency  of  about  89  per  cent,  and  regulate 
one  ampere  either  way  from  four.  It  is  obvious  that 
a  generator  wouiid  for  this  current  strength  will 
be  much  more  efficient  than  our  present  practice  of 
using  up  the  undesirable  portion  of  the  6.S-ampere 
current  by  means  of  a  rheostat. 

The  action  of  the  lamps  is  as  follows:  When 
started,  the  pickup  magnet  draws  the  magnetite  stick 
up  until  it  strikes  the  cast-copper  or  striking  seg- 
ment before  referred  to,  and  immediately  falls  away 
to  its  burning  position  about  one  inch  below  the 
copper,  at  the  same  time  drawing  its  arc.  The  strik- 
ing segment  then  draws  away,  the  burning  segment 
taking  its  place,  the  arc  following  from  one  segment 
to  the  other.  In  the  action  of  changing  segments 
the  arc  is  not  interrupted,  as  the  distance  between 
the  magnetite  electrode  and  these  segnie^its  is  main- 
tained the  same,  by  reason  of  the  segments  swinging 
in  the  arc  of  a  circle.  The  lamp  now  burns  with  an 
arc  about  one  inch  long,  and  a  fine  smoke  is  given 
of(  by- the  magnetite  electrode,  which  smoke  is  taken 
care  of  by  the  chimney  occupying  the  central  por- 
tion of  the  lamp.  The  lower  opening  of  this  chim- 
ney is  immediately  over  the  arc,  the  top  of  the  chim- 


ney being  open  to  the  air  and  provided  with  proper 
rain  shield.  On  account  of  this  smoking  charac- 
teristic, the  lamp  may  not  be  used  for  inside  work 
unless  we  are  some  time  to  be  provided  with  a  smoke- 
consuming  device  that  will  take  care  of  this  "bad 
habit." 

Some  of  this  smoke  or  oxide  dust  is  deposited  on 
th>^  burning  electrode  of  rolled  copper  in  the  form 
of  a  fine  powder.  If  this  dust  were  deposited  on 
the  striking  electrode,  it  would  be  liable  to  prevent 
the  lamp  strilcing  its  own  arc  again  after  it  had 
started  the  first  time.  Therefore  it  is  seen  that  the 
striking  electrode,  by  reason  of  its  drawing  away 
after  having  struck  its  arc,  is  always  maintained  in 
0  clean  condition  for  striking  the  arc  again,  while 
the  rolled-copper  or  burning  electrode  may  become 
covered  with  dust  without  in  any  way  affecting  the 
ability  of  the  lamp  to  strike  its  arc  as  many  times 
during  the  night  as  it  may  go  out. 

Just  over  the  arc  and  fitting  around  the  base  of 
the  chimney  is  a  nickel  reflector  inside  the  globe.  In 
our  observations  of  the  lamp,  this  reflector  is  found 
to  add  about  10  per  cent,  to  the  light  distributed 
and  on  account  of  the  arc  being  fixed,  this  small 
reflector  gives  better  results  than  would  the  larger 
re-lectors  commonly  used. 

In  treating  of  comparisons,  I   use  only  the  watts 
at  lamp  terminals.     Our  question  now  is  this:     Does 
this    320-watt    luminous-arc    lamp    give    more    light 
than  anj'  one  of  the  following  lamps? 
340-watt  6.8-ampere,  open  arc. 
460-watt  6.6-ampere.  series  direct  enclosed. 
460-watt  7.5-ampere.   alternating   enclosed. 

My  answer  is  that  it  does  but  only  by  a  small  mar- 
gin. We  have  determined  this  by  the  luminometer, 
a  simple  instrument  for  comparing  the  strength  of 
illumination  at  points  distant  from  the  lamp  by 
reason  of  the  light  being  thrown  upon  a  printed 
card  within  the  instrument,  and  find  that  this  card 
with  a  certain  size  type  is  readable  10  to  15  feet 
farther  in  the  case  of  the  320-watt  luminous  arc 
than  it  is  with  any  one  of  the  other  lamps  men- 
tioned. 

With  so  small  a  margin  of  light  to  its  credit, 
wherein  lies,  then,  the  advantage  of  this  lamp?  It 
is  in  the  average  distance  we  are  able  to  read  this 
card  in  the  luminometer.  Taking  either  of  the  460- 
watt  lamps,  their  maximum  readable  distance  was 
335  feet,  while  their  minimum  readable  distance,  be- 
cause of  their  varying  arc.  was  about  180  feet,  giv- 
ing their  average  readable  distance  as  267  feet,  while 
with  the  320-watt  luminous  arc  the  maximum  read- 
able distance  was  350  feet,  the  minimum  300  feet 
and  the  average  325  feet. 

We  therefore  see  that  the  percentage  of  variation 
between  maximum  and  mean  and  minimum  and 
mean  is  in  the  luminous  arc  about  eight  per  cent., 
but  in  the  carbon  arc  about  30  per  cent.,  and  the 
average  candlepower  of  the  320-watt  luminous  arc 
lamp  is  better  than  that  of  the  other  lamps  consid- 
ered. 

I  have  given  you  the  amount  of  energ>'  ex- 
pended at  lamp  for  a  result  in  candlepower  as  above 
shown,  the  difi^erence  between  320  watts  over  460 
being  a  very  appreciable  saving. 

You  have  in  the  case  of  the  luminous  arc  an 
illumination  of  one  foot  per  watt  expended  and  in 
the  carbon  arc  an  illumination  of  about  .53  foot  ner 
watt  expended,  and.  further,  the  reduction  in  C"R 
loss  is  certainly  an  item  to  be  considered  for  our  line 
loss  per  mile,  saj'  No.  6  wire  and  7.5  amperes  would 
be  about  120  watts,  while  in  the  four-ampere  circuit 
about  40  watts  per  mile,  a  sa\ing  of  80  watts  for  the 
luminous  arc. 

As  to  the  maintenance :  I  think  I  have  already 
stated  that  the  magnetite  sticks  are  to  cost  $5:0  per 
thousand.  There  is  no  expense  for  inner  globes  or 
washing.  The  outer  globe  is  the  same  standard 
article  you  now  buy.  The  expense  of  lamp  repairs 
should  be  no  more  than  at  present,  as  the  lamp  is 
not  delicate  or  complicated  in  its  mechanism.  The 
globe  pan  with  its  consequent  shadow  is  something 
we  still  have  to  keep,  but  this  shadow  can  be  in  a 
great  measure  eliminated  by  the  use  of  a  half-ground 
globe.  We  must  have  a  perforated  globe  pan.  as 
the  lamp  is  dependent  on  some  slight  draught  to 
carry  the  products  of  combustion  up  the  chimney. 
Stopping  this  draught  will  result  in  coating  the  globe 
with  the  red  oxide  given  off  by  the  magnetite  stick, 


Electric  Light  and  Power  Plants  in  Con- 
nection with  Ice  Plants.' 

By   C.   L.  Wakefield. 

I  offer  an  apology,  to  begin  with,  for  approaching 
a  subject  of  this  kind  with  so  little  data,  and  prac- 
tically all  that  I  am  about  to  say  is  based  upon  my 
■own  experience.  Correspondence  with  about  50 
plants  supposed  to  be  operating  ice  and  power  plants 
together  resulted  in  showing  that  very  few  were 
actually  doing  so,  and  these,  with  three  exceptions, 
without  purpose — by  accident,  as  it  were.  It  is 
strange  how  many  operate  by  accident,  which  proves 
how  long-suffering  is  the  Great  Architect.  I  recom- 
mend that  the  association  try  to  have  careful  data 
kept  for  the  coming  ^-ear  on  this  subject  and  have  the 
results  tabulated. 

It  can  be  accepted  as  a  general  proposition  that 
anywhere  south  of  that  much-heard-of  Mason  and 
Dixon's  line  electric-lighting  and  power  plants  can 
be  operated  in  combination  w^ith  ice-making  plants, 

I.  A  paper  read  before  the  National  Electric  Licht  Association 
at  Boston,  Mayz6.  1904.  The  author  is  manager  of  acorapany  in 
Dallas,  Texas. 


where  steam  is  the  motive  power,  advantageously 
to  both   ind-ustries. 

To  man}'  members  of  this  association  the  art  of 
making  ice  is  probably  entirely  unknown:  therefore, 
I  beg  your  indulgence  to  state  briefly:  Ice  is  made 
by  the  rarefaction  of  gases  or  the  evaporation  of 
liquids  in  enclosed  pipes,  the  heat  effort  necessary 
to  do  this  work  being  taken  from  a  surrounding 
medium,  a  non-congealing  heat  conductor,  which 
in  turn  gets  its  heat  from  water,  in  cans  or  on  plates, 
which  it  is  desired  to  have  frozen. 

Distilled  water  is  generally  used  for  making  ice, 
for  the  sake  of  purity  and  clearness  of  appearance : 
more  especially  the  latter.  This  water  is  distilled 
from  the  steam  exhausted  from  the  ammonia  pumps 
where  the  compressor  system  is  used,  and  from  sep- 
arate distilling  apparatus  where  the  absorption  proc- 
ess is  used.  Nearly  all  modern  ammonia  pumps 
will  freeze  20  per  cent,  more  water  than  their  ex- 
haust will  furnish,  and  as  the  absorption  process 
requires  a  separate  distilling  apparatus  all  the  water 
that  can  be  obtained  from  other  sources  is  an  advan- 
tage easily  seen. 

Distilled  water  must  be  kept  by  itself,  as  any  mix- 
ture, however  slight,  with  undistilled  water  will 
cloud  the  ice.  It  is  also  true  that  the  water  must 
be  kept  as  free  of  air  as  possible.  Nevertheless,  it  is 
practicable  to  take  distilled  water  from  a  pipe  con- 
denser maintaining  a  vacuum  at  the  same  time. 

As  to  the  question  of  labor.  We  operated  a  300- 
kilowatt  alternating-current  plant  with  the  addition 
of  one  oiler  and  one  fireman  more  than  our  regular 
force.  Wc  were  operating  this  in  connection  with 
a  100-ton  ice-making  plant  of  a  compressor  and  can 
system. 

It  is,  of  course,  not  good  business  to  start  such 
industries  except  where  a  market  is  already  prepared 
or  on  ground  that  will  yield  to  the  plow,  but  with 
these  conditions  in  the  right  shape  the  advantages 
of  the  combination  suggested  are  seen  to  be:  First, 
the  employment  of  labor  for  the  year  around  that 
would  otherwise  have  little  to  do.  but  still  must  be 
kept  on  hand;  second,  a  saving  in  the  use  of  water 
that  would  otherwise  go  to  waste;  third,  a  saving 
in  the  condensation  in  steam  pipes  and  headers, 
which  can  be  almost  constantly  employed ;  fourth, 
the  steady  load  on  boilers,  with  the  advantages  of 
which  you  are  all  familiar.  Upon  this  last  point  the 
following  is  true: 

In  the  warmer  climates  all  business  houses  close 
early  and  people  sit  much  out  of  doors  in  the  sum- 
mer time.  The  load  on  the  electric  machines,  there- 
fore, is  ver\'  light:  in  our  experience  not  much  OA'er 
half  in  summer  what  it  is  in  winter,  and  not  more 
than  one- fourth  in  quantity  and  length  of  time. 
While  the  load  on  the  ice  plant  increases  as  the 
summer  advances  and  decreases  as  the  winter  comes 
on,  it  is  also  practicable  to  slow  down  or  close  down 
the  ice  machines  for  a  short  period  during  the  peak 
of  the  load  on  the  electric  plant. 

I  believe  it  entirely  practicable  to  operate  the 
ammonia  and  water  pumps  electrically  so  as  to  give 
a  more  even  load  on  the  generators. 

I  have  found  it  much  easier  to  get  an  engineer 
posted  in  electricity  than  one  who  could  operate  an 
ice  plant.  Electricity  seems  to  present  so  many  pos- 
sibilities to  the  imagination  that  men  seek  to  follow 
that  trade  both  as  to  theory  and  practice  who  should 
be  writing  "fairy  stories"  on  other  subjects.  I  pre- 
sent this  as  one  of  the  minor  difficulties  in  the  way 
of  these  combinations. 

The  fuel  cost  per  ton  of  ice  has  a  wide  range, 
from  350  pounds  to  700  pounds  of  coal  being  neces- 
sar>^  depending,  of  course.  UDon  the  calorific  value 
of  the  fuel  and  the  manner  of  its  use. 

The  value  of  cold-storage  plants  and  the  necessity 
for  their  existence  in  the  South  are  being  slowly 
grasped,  and  these  offer  a  still  larger  field  for  growth 
and  additions  to  both  ice  and  electric  plants. 

The  only  hope  I  have  in  presenting  this  short 
paper  is  that  it  may  stimulate  more  patient  investi- 
gators than  myself  to  examine  this  question,  bring- 
ing to  the  work  a  scientific  knowledge  of  both  indus- 
tries, which  I  do  not  possess. 


Chicago  Street-railway  Situation. 

Acting  on  the  advice  of  the  corporation  counsel, 
the  Chicago  City  Council  at  its  last  meeting  took 
no  important  action  on  street-car-franchise  matters. 
All  resolutions  looking  to  an  ordinance  to  give  street- 
car companies  a  license  revocable  at  the  option  of 
the  city  instead  of  passing  franchise  ordinances  were 
sent  to  the  committee  on  local  transportation.  The 
co:-poration  counsel  explained  that  the  passage  of 
an  ordinance  at  this  time  and  an  attempt  to  enforce 
it  might  be  construed  as  a  violation  of  Judge  Gross- 
cup's  injunction  order,  and  he  suggested  that  the 
proceedings  pending  in  the  federal  court  should  not 
be  complicated  by  any  possible  question  as  to  the 
correctness  of  the  attitude  of  the  city  toward  the 
court  and  its  orders.  The  committee  probably  will 
do  nothing   until   the   existing  litigation   is   ended. 


Large  deposits  of  radium-bearing  ore  are  said  To 
have  been  discovered  in  the  northern  part  of  Emery 
County,  Utah.  The  deposit  of  this  rock  is  located 
on  a  ranch  and  can  be  traced  to  the  surface  for 
3.0C0  feet.  It  is  about  150  feet  wide  and  has  been 
several  times  located  for  copper,  but  always  aban- 
doned. 
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Independent    Long-distance     Progress. 

An  expert  engineer,  it  is  said,  has  been  secured 
to  go  over  all  the  properties  of  the  Independent  long- 
distance companies  for  the  purpose  of  making  a 
thorough  investigation  and  pointing  out  such  changes 
in  the  physical  conditions  and  management  as  would 
be  advantageous.  He  will  make  a  report  to  the 
executive  committee  of  the  companies  so  that  all 
may  have  the  advantage  of  his  work.  The  object  is 
to  secure  a  uniform  system  of  doing  business,  so  that 
should  the  lines  be  united  there  will  be  no  difficulty 
in  the  operation. 

At  the  St.  Louis  meeting  of  the  inspection  party 
which  went  over  the  ground  from  Pittsburg  two 
weeks  ago,  the  red-white-and-blue  shield  used  by  the 
United  States  Telephone  Company  of  Cleveland  was 
adopted  as  the  trademark  and  emblem  of  all  the  long- 
distance Independent  companies.  Secretary  Hoge 
has  sent  copies  of  the  shield  to  all  the  companies 
that  may  unite  under  trafific  arrangements,  they  be- 
ing the  United  States  Telephone  Company  of  Cleve- 
land, the  New  Long-distance  Telephone  Company 
of  Indianapolis,  the  Home  Telephone  Company  of 
Louisville,  the  Kinloch  Telephone  Company  of  St. 
Louis,  the  Pittsburg  and  Allegheny  Telephone  Com- 
pany of  Pittsburg,  and  the  Western  Independent 
Telephone  Company  of  Kansas  City. 


The  Situation  at  Evansville. 

The  telephone  situation  at  Evansville,  Ind.,  is 
making  history  rapidly.  It  recently  developed  that 
the  plan  by  which  the  Citizens'  Telephone  Company 
is  to  pay  the  debts  of  the  old  municipal  company  is 
through  the  sale  of  the  plans  of  the  latter  company, 
which  are  claimed  to  be  worth  $8,000  to  any  com- 
pany coming  into  the  field.  But  this  plan  is  being 
interfered  with  by  a  stockholder,  who  has  brought 
suit  for  a  receiver  for  the  mimicipal  telephone  com- 
pany, alleging  that  the  official  representatives  of 
Evansville  have  made  a  secret  agreement  with 
persons  who  have  organized  a  telephone  company, 
whereby  the  latter  are  to  make  good  the  losses  of 
the  municipal  company  in  express  consideration  of  a 
franchise  for  the  new  company.  In  consequence  of 
public  agitation  over  the  three  companies  recently 
organized,  each  clamoring  for  a  franchise,  a  resolu- 
tion was  introduced  in  the  City  Council  at  its  last 
meeting  providing  that  no  action  be  taken  on  the 
telephone  question  until  the  court's  decision  relating 
to  the  Cumberland  company's  rights  (now  on  ap- 
nea!) is  handed  down.  The  passage  of  this  reso- 
lution means  that  the  Cumberland  company's  claim 
must  be  removed  before  the  franchise  can  be  let  to 
advantage.  This  is  taken  to  mean  that  the  franchise 
v.ill    go   to    the   highest   bidder. 


Telephonic  Development   in   Proportion 
to  Population. 

The  annual  report  of  the  New  England  Telephone 
and  Telegraph  Company  of  Boston  contains  some 
interesting  figures  comparing  the  growth  of  the  tele- 
phone business  in  the  territory  served  by  this  com- 
pany with  that  of  the  general  development  in  other 
countries.  The  system  of  exchanges  and  toll  lines 
of  the  New  England  Company  has  grown  to  large 
proportions,  and  it  is  pointed  out  by  the  directors  that 
few  sections  of  this  or  any  other  country  have 
reached  so  large  a  telephonic  development,  measured 
by  the  number  of  stations,  the  mileage  of  circuit  or 
the  number  of  conversations  transmitted  in  propor- 
tion to  the  extent  of  population. 

The  latest  reports  of  the  systems  of  foreign  coun- 
tries which  can  be  obtained  show  the  German  empire, 
with  a  population  of  56,367,178,  as  having  on  January 
I,  1903.  392,924  telephone  stations;  Great  Britain, 
population  41,605,801,  on  January  i,  1904,  had  294,881 
stations;  France,  population  38,961,945,  had  June  i, 
1903,  100,692  stations;  Sweden,  population  5,175,228, 
on  January  i,  1903,  had,  including  the  government 
system  and  those  of  the  private  companies,  about 
95,000  stations ;  Switzerland,  population  3^27,336, 
had  on  the  same  date  46,687  stations ;  Austria,  popu- 
lation 26,150,708,  had  38,225  stations ;  Denmark,  popu- 
lation 2,449,540,  about  38,000  stations,  and  Norway, 
poplation  2,221,477,  had  37,519  stations. 

The  aggregate  population  of  the  four  New  Eng- 
land states,  Maine,  New  Hampshire,  Vermont  and 
Massachusetts,  is  shown  by  the  latest  United  States 
census  as  4,255,041.  The  total  number  of  stations 
within  these  states  operated  with  the  Bell  tdephones 
and  connected  with  the  system  of  the  New  England 
Telephone  and  Telegraph  Company  was,  on  January 
1st  of  tliis  year  136,089,  a  number  larger  than  that  of 
any  foreign  country,  save  only  Germany  and  Great 
Britain. 


Bell  Output  for  April. 

The  monthly  instrument  statement  of  the  Ameri- 
can Telephone  and  Telegraph  Company,  just  issued, 
shows  a  slightly  decreased  output,  gross  and  net,  for 
April,  compared  with  the  exhibit  for  the  correspond- 
ing period  in  iqo;?.  The  figures,  with  comparisons, 
are   as    follows : 

April —  1904.  1903.  1902.  1901. 

Gross    output    ....     102,90?         104,429         108,242  72,396 

Returned 42.335  43.491  37.5S7  33.177 


Prizes  for  Improvement  ideas. 

President  F.  S.  Dickson  of  the  Cuyahoga  Tele- 
phone Company  of  Cleveland  has  offered  three  cash 
prizes  of  $15,  $10  and  $5  for  the  three  best  answers 
to  the  question,  "What  Can  We  Do  to  Improve  the 
Business  of  the  Cuyahoga  Telephone  Company?'' 
The  competition  is  open  to  all  except  the  principal 
oiiicers  of  the  company  and  may  apply  to  any  dc-- 
par:ment  from  the  business  to  the  operating  and 
I0  construction  and  mechanical  work.  The  object 
IS  to  secure  ideas  on  the  detail  work.  It  is  stated 
that  the  managers  and  heads  of  departments  can  s-^e 
th;:  larger  points  of  importance,  but  it  is  the  little 
things  in  the  detail  work  that  often  count  for  much, 
and  it  is  believed  the  employes  will  be  able  to  dis- 
cover niany  methods  of  improvement. 


Indiana  Telephone  Items. 

The  Lost  Creek  Mutual  Telephone  Company  of 
Seeleyville  has  filed  articles  of  incorporation.  The 
capital  stock  is  $3,500.  F.  H.  Felling,  F.  C.  Con- 
way and  M.  A.  Modesitt  are  the  directors. 

The  Flora  and  Bringhurst  Telephone  Company 
has  been  incorporated  with  a  capital  of  $12,000. 
H.   J.    Thomas   and   W.    T.    Wagner   are    interested. 

The  bitter  rivalry  between  the  two  telephone  com- 
panies in  Hope  and  Hartsville  is  now  at  an  end. 
Frrmk  Bowman  of  Hope  has  purchased  the  Harts- 
ville line,  and  the  two  have  been  consolidated. 

The  Anti-monopoly  Telephone  Company  is  the 
latest  company  to  organize  in  Evansville.  The  com- 
pany is  organized  by  manufacturers  and  will  have 
a  capital  stock  of  $500,000.  The  company  will,  its 
promoters  say,  incorporate  at  once  and  ask  for  a 
franchise  to  construct  and  operate  a  modern  plant 
in  Evansville.  It  will  agree  to  pay  the  city  a  bonus 
of  $125,000   for   a  30-year   franchise.  F. 


Telephone    News   from   the    Northwest. 

Farmers  of  Lake  Prairie  and  Lavasse,  near  St. 
Peter,  Minn.,  have  formed  a  rural  telephone  com- 
pany and   vvil!   build    18  miles   of  line. 

The  Renville  Rural  Telephone  Company  has  been 
formed   ;.t    Fairfax,    Mmn.,   to  build   a   rural   line. 

'Jlie  Consolidated  Telephone  and  Telegraph  Com- 
pany has  been  granted  admission  to  Red  Wing, 
Minn.,    for   a   long-distance   line. 

The  Belgrade  (Minn.)  Telephone  Company  has 
been  organized  with  $12,000  capital  and  will  install 
a   local   exchange   as   soon   as   possible. 

'J'he  E.  H.  Martin  Telephone  Company  of  Web- 
ster City,  Iowa,  will  increase  its  capital  stock  to 
$,300,000.  About  $io,oco  worth  of  cable  has  been 
received,  to  be  used  on  the  extensive  improvements 
to  be  mado  on  the   system  this  year. 

The  telephone  system  of  the  Sumner  (Iowa)  Tele- 
phone Company  is  to  be  sold  at  auction. 

A  movement  is  on  foot  to  form  a  stock  company 
to  purchase  the  Fowler  Telephone  Company's  sys- 
tein    at    Pella,    Iowa. 

The  Marshalltown  (Iowa)  Telephone  Company 
has  secured  the  lease  of  the  franchise  granted  at 
Marengo  to  the  Marengo  Telephone  Company,  and 
will  install  a  new  exchange  at  that  place.  R. 


Net  output  ...      60,572  60,938  70,655  39,219 

Outstanding 

April    30    J. 4,032,667      .^,^00-573      2,761,720     2,118,717 


Ohio  Telephone  Notes. 

Within  a  short  time  the  long-distance  telephone 
lines  of  the  Lake  Shore  and  Michigan  Southern 
railroad  from  Toledo  to  Youngstown  will  be  com- 
pleted. The  plan  embraces  a  continuation  of  the 
service  to  Buffalo,  so  that  all  points  along  the  Erie 
shore  and  as  far  south  as  Youngstown  may  have  the 
benefit.  Lines  will  reach  all  yard  offices  and  the 
private  exchange  will  be  connected  with  the  Central 
Union  local  and  Bell  long-distance  lines,  so  that 
employes  may  have  the  advantage  of  reaching 
points  other  than  those  along  the  main  line  of  the 
road.  The  idea  is  to  give  telephone  service  for  rail- 
roads a  thorough  test. 

It  is  thought  the  new  automatic  switchboard,  re- 
cently purchased  by  the  Citizens'  Telephone  (Com- 
pany ot  Columbus,  will  be  installed  by  the  first  of 
ihe  year.     Work  on  the  building  is  being  rushed. 

The  Alvordton  Telephone  Company  of  Alvordton 
has  been  incorporated  with  a  capital  stock  of  $10,000. 
The  company  will  build  a  line  from  Alvordton 
through  Pioneer  and  West  Unity  to  Montpelier  and 
another  from  Alvordton  to  Wauseon.  The  incorpo- 
rators are  P.  C.  Biglow,  V.  E.  Cunningham,  A.  L. 
Biglow,  D.  C.  Lord  and  C.  F.  Poulson. 

The  Mt.  Vernon  Telephone  Company  of  Mt.  Ver- 
non has  reincorporated  in  Ohio  with  a  capital  stock 
of  $150,000.  It  formerly  operated  under  a  West  Vir- 
ginia charter.  The  incorporators  are  headed  by 
Walter  C.  Curtis. 

Henry  A.  Everett,  president  of  the  board  of  di- 
rectors of  the  Cuyahoga  Telephone  Company,  has 
made  a  proposition  to  the  Board  of  Public  Safety 
of  Cleveland  to  install  and  maintain  a  police-signal 
system.  Mr.  Everett  said  that  the  expense  of  instal- 
lation and  tiie  cost  of  maintenance  w^ould  be  light. 

The  defeat  of  the  ordinance  granting  the  Independ- 
ent interests  a  franchise  to  build  a  plant  at  Norwood, 
near  Cincinnati,  is  rather  a  disappointment  to  the 
Independents,  as  it  will  cause  the  trouble  of  going 
to  the  Probate  Court  in  case  the  company  considers 
it  worth  while  to  fight  the  matter  out.  The  Bell 
interests  seem  to  have  complete  control  in  the  village 
ar.d  the  council  will  not  take  action  that  will  in  any 
way  oppose  it. 

Attorneys    in    the   case   of   the    Queen    City    Tele- 


phone Company  which  applied  to  the  Probate  Court 
for  a  franchise  in  Cincinnati  have  made  their  argu- 
ments before  Judge  Nippert,  who  has  the  question 
under  consideration. 

The  Gilbert  Telephone  Company  of  Gilbert,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $2,000! 
E.  L.  Roe,  Charles  Menefee  and  others  are  interested 

C. 


TELEPHONE  MEN. 


William  T.  Drake,  manager  of  the  Michigan  tele- 
phone exchange  in  Marshall,  Mich.,  died  suddenly 
last  week.  Mr.  Drake  was  a  prominent  resident  of 
Marshall. 

J.  L.  Jensen,  chief  engineer,  and  F.  Johannsen, 
general  manager  of  the  Copenhagen  and  Seeland 
Telephone  Company  in  Denmark,  are  making  a  tour 
of  the  United  States  for  the  purpose  of  gathering 
ideas  for  the  improvement  of  their  property.  In 
Cleveland  the  gentlemen  were  much  interested  in  the 
plant  of  the  Cuyahoga  Telephone  Company,  which 
is  constructed  on  similar  lines  as  the  Denmark  sys- 
ten-,. 


GENERAL  TELEPHONE  NEWS. 

The  Wellington  Independent  Telephone  Company 
is  building  a  new  toll  line  from  Peck  to  Mulvane, 
Kan.,  besides  a  through  copper  circuit  to  Wichita. 

The  Sumter  Telephone  Manufacturing  Company 
of  Sumter,  S.  C,  will  increase  its  capital  stock  to 
$100,000  for  further  enlarging  and  improving  its 
plant. 

A  company  has  been  formed  at  Junction  City,  Ky., 
for  the  purpose  of  installing  a  local  telephone  ex- 
change. J.  B.  Steele,  R.  H.  West  and  J.  D.  Shelby 
are  the  officers  of  the  company. 

The  Assumption  (111.)  Telephone  Company,  organ- 
ized by  S.  S.  Shafer,  I.  L.  Long  and  S.  J.  Long,  will 
construct  a  telephone  system  in  Assumption.  The 
company  is  incorporated  with  a  capital  of  $2,400. 

Bids  will  be  received  by  City  Clerk  F.  L.  Wright 
of  Santa  Rosa,  Cal.,  up  to  June  lOth  for  a  franchise 
to  construct  and  operate  a  telephone  system,  to- 
gether with  poles  and  other  appurtenances  upon  the 
crossroads  in  Sonoma  County. 

The  Bell  Telephone  Company  of  Missouri  has  been 
granted  authority  by  the  secretary  of  state  to  in- 
crease its  capital  stock  from  $4,000,000  to  $10,000,000. 
The  company  will  improve  and  extend  its  lines 
throughout  the  state  of  Missouri. 

The  Town  Council  of  Walkerville,  Ont.,  has  re- 
fused to  renew  tne  franchise  of  the  Bell  Telephone 
Company  xmless  the  company  pays  more  for  its  priv- 
ilege. The  town  of  Sandwich,  Ont,  some  time 
ago  also  refused  to  renew  its  franchise  to  the  com- 
pany on  the  same  grounds. 

According  to  a  decision  of  the  Kentucky  Court  of 
Appeals  in  the  case  of  the  Campbellsville  Telephone 
Company  against  the  Cumberland  Telephone  Com- 
pany a  few  days  ago  the  latter  must  transmit  mes- 
sages received  from  the  Independent  company.  This 
decision  is  important,  in  that  the  laws  of  that  state, 
if  the  decision  is  correct,  would  force  the  companies 
to  interchange  business. 

Victoria  and  other  places  on  Vancouver  Island  are 
soon  to  be  connected  with  points  on  the  mainland 
as  far  south  as  Portland,  Ore.,  by  the  International 
Telephone  Company.  The  company  will  lay  a  four- 
ply  cable  by  way  of  San  Juan,  Orca  and  Lummi 
Island  to  Whatcom.  It  is  understood  that  a  rate 
of  50  cents  will  be  charged  for  a  one-minute  con- 
versation with  Vancouver  and  60  cents  with  Seattle. 

The  Kinloch  Long  Distance  Telephone  Company 
of  Missouri  has  filed  a  first-mortgage  deed  of  trust 
to  the  Mississippi  Valley  Trust  Company  of  St. 
Louis,  trustee,  for  an  issue  of  $5,000,000  gold  bonds, 
of  which  $1,000,000  is  to  be  placed  immediately.  The 
mortgage  covers  all  the  lines  of  the  company,  being 
properties  in  Missouri,  Kansas,  Illinois  and  Indiana. 
It  is  one  of  the  largest  links  in  the  talked-of  general 
Independent  telephone  combination  throughout  the 
country. 

The  council  for  the  city  of  Peterboro,  Ont.,  has 
granted  to  the  Canadian  Machine  Telephone  Com- 
pany a  10  years'  franchise  of  the  streets  of  that  city 
upon  which  it  may  erect  poles.  Tlie  company  must 
have  its  system  in  operation  inside  of  12  months, 
and  the  price  for  the  telephones  shall  not  exceed 
$15  a  year  for  residences,  and  $20  a  year  for  busi- 
ness use.  The  wires  and  cables  must  be  placed 
underground  on  the  principal  streets.  This  is  the 
first  place  in  Canada  to  which  the  company  has 
applied  and  received  a   franchise. 

The  Joplin  (Mo.)  News-Herald,  in  a  recent  special 
edition,  in  which  is  reviewed  the  growth  and  progress 
of  Joplin,  says  of  the  Home  Telephone  Company: 
"In  no  city  on  this  continent  is  there  a  better  system 
maintained  than  here  in  Joplin,  where  the  Home  Tele- 
phone Company  has  made  itself  so  useful  to  the  people 
that  it  would  be  almost  impossible  to  get  along  with- 
out it.  *  *  *  There  is  no  company  operating 
in  any  line  in  the  city  today  that  has  been  so  com- 
pletely and  thoroughly  successful  in  all  its  undertak- 
ings. Recently  it  has  connected  with  the  Kinloch  sys- 
tem and  is  now  giving  its  customers  an  excellent 
long-distance  service. 


446 


WESTERN     ELECTRICIAN 


May  28,  1904 


A  Modern  Printing  Establishment. 

A  printing  plant  of  systematic  arrangement  and 
of  high  excellence  in  its  mechanical  and  electrical 
equipment  and  methods  of  driving  is  that  of  the 
Sparrell  Print,  located  on  Congress  Street  and  At- 
lantic Avenue,  Boston,  Mass.  The  business  office 
is  on  the  first  floor  of  the  building ;  the  press  and 
composing  rooms  are  on  the  third  floor.  For  the 
amount  of  machinery  and  the  quantity  of  work  that 
may  be  executed  at  one  time,  this  plant  has  been 
arranged  iii  a  remarkably  compact  manner,  at  the 
same  time  leaving  aisles  and  the  center  of  the  floor 


per  hour  (one  of  these  presses  is  shown  in  Fig.  i)  ; 
a  No.  4,  stop-cylinder  press  (Fig.  2),  with  a  29  by 
43-inch  bed,  giving  from  1,000  to  1,400  impressions; 
a  No.  5F,  four-roller,  two  revolution  press,  with 
33  by  46-inch  bed.  giving  1,200  to  1,750  impressions. 
and  a  No.  5K,  four-roller,  two-revolution  press,  with 
the  same  size  bed,  giving  from  1,200  to  2.000  im- 
pressions an  hour.  Two  five-horsepower,  form  F, 
Crocker-Wheeler  motors,  each  drive  a  No.  loK, 
four-roller,  two-revolution,  43  by  62-inch  press. 
capable  of  1,200  to  i,Soo  impressions  per  hour,  and 
a  size  7V2,  form  F,  slow-speed  motor  drives  a  No. 
loF,  four-roller,  two-revolution  press,  with  the  same 


his  many  business  friends  throughout  the  country, 
for  he  is  very  well  known,  and  it  is  an  evidence  that 
the  management  is  determined  to  preserve  the  best 
traditions  of  the  Allis-Chalmers  Company. 


Knife-blade  Sign  Flasher. 

Electrically  illuminated  signs,  particularly  where 
ihese  illuminations  are  shifted  to  different  combina- 
tions before  the  spectators,  are  one  of  the  good 
methods  of  advertising.  With  a  durable  switch 
properly  operated  these  results  become  possible. 

The  sign  flasher  illustrated  herewith,  designed  and 


FIG.    I.       A    MODERN    PRINTING    ESTABLISHMENT. — NO.    j    K    COTTRELI.    PRESS. 


FIG.   2.       A    MODERN    PRINTING     ESTABLISHMENT. — NO.   4    COTTRELL    PRESS 


as  clear  as  possible  to  facilitate  the  handling  of  ma- 
terial. The  stock  is  received  and,  finished  work  de- 
livered very  conveniently  by  means  of  two  elevators, 
one  at  the  middle  of  the  north  side  of  the  room 
and  the  other  at  the  middle  of  the  east  end  of  room. 

The  Atlantic  Avenue  end  of  the  plant  accommo- 
dates the  composing  department,  being  provided  with 
various  cases,  cabinets,  imposing  stones,  plate  tables, 
etc.  Among  these  some  20  to  30  compositors  are 
kept  at  work.  The  remainder  of  the  room  contains 
the  machinery  for  which  power  is  required,  including 
presses,  cutters,  folders,  stitchers,  roughing  machine, 
ink  mill  and  saw.  The  large  presses  and  folders 
are  driven  each  by  its  own  individual  electric  motor, 
while  the  job  presses  and  other  machines  are  furnished 
power  by  belts  and  shafting,  driven  in  two  groups 
by  motors  suspended  from  the  ceiling.  The  equip- 
ment, more  in  detail,  will  be  given  in  the  description 
following. 

On  the  Congress  Street  side  is  located  the  job 
department,  in  which  are  used  nine  job  presses;  four 
presses  built  by  Golding  &  Co.  of  Boston,  three  by 
Chandler  &  Price  of  Cleveland,  one  by  Tarbett  & 
Phemister  of  Boston  and  one  by  the  John  Thomson 
Press  Company  of  New  York.  These  nine  presses 
are  driven  by  a  five-horsepower,  semi-enclosed-type 
Crocker-Wheeler  motor,  running  at  2,300  revolutions 
per  minute,  and  belted  to  a  short  line  shaft,  extend- 
ing overhead  between  the  two  lines  of  presses  and 
driving  to  either  side  by  belt  to  a  countershaft  for 
each  press.  Just  outside  of  this  section  there  is 
an  electrotyper's  saw.  driven  by  its  own  motor,  and 
used  for  trimming  blocks  and  electrotype  plates. 
It  was  made  by  the  F.  Wesel  Company  of  New 
York,  which  also  manufactured  the  Wesel  bed,  used 
on  all  the  large  cylinder  presses  here,  for  mounting 
engravings  and  electrotypes  without  the  usual  wooden 
bases. 

In  an  adjoining  section  is  the  pamphlet  bindery 
and  the  machines  which  put  on  the  final  touches, 
such  as  the  cutters,  stitchers  and  pebblers,  served 
by  a  Crocker-Wheeler  motor  of  the  same  size  as 
that  which  drives  the  job  presses.  Among  these 
machines  are  two  Acme  self-clamping  cutters,  man- 
ufactured by  the  Child  Acme  Cutter  and  Press 
Company  of  Boston,  a  No.  i  Universal  double-head 
stitcher,  a  No.  5,  built  by  the  R.  H.  Brown  Com- 
pany of  New  Haven.  Conn.,  and  a  third,  built  by 
the  New  Jersey  Wire  Machine  Stitching  Company, 
Camden,  N.  J.  The  same  shaft  to  which  these 
machines  are  belted  is  extended  and  drives  a  rougher 
or  pebbling  machine,  built  by  Emmerich  &  Von- 
derlehr  of  New  York,  and  an  ink  mill  for  grinding 
the  pigment  used  in  the  three-color  process  work. 
Two  Dexter  folders,  located  about  the  center  of  the 
large  room,  each  driven  by  a  one-horsepower  motor, 
fold  the  printed  sheets  for  magazines  and  pamphlets. 

In  the  cylinder-press  department  are  12  presses, 
all  of  C.  B.  Cottrell  &  Sons'  Company's  make,  eight 
of  Avhich  are  used  for  three-color  printing.  The 
following  six  presses  are  each  driven  by  a  size  3,  form 
F,  Crocker-Wheeler  motor:  A  No.  2D,  drum- 
cylinder  press  with  25  by  30-inch  bed,  printing  a 
22  by  28-inch  sheet  at  the  rate  of  from  i.ooo  to 
1,800  per  hour;  a  No.  2K.  two-roller,  two-revolution 
press,  with  a  26  by  34-inch  bed,  giving  from  1,300 
to  2,500  impressions  per  hour ;  two  No.  3K,  four- 
roller,  two-revolution  presses,  with  26  by  39-inch 
beds,    each    giving   from    1,300   to   2,200   impressions 


size  bed,  at  from  1,000  to  1,600  revolutions  per  hour. 
The  largest  presses  are  two  No.  9  perfectors.  each 
with  two  43  by  62-inch  beds,  giving  from  1,200  to 
1,400  impressions  per  hour,  on  both  sides  of  the 
sheet,  and  driven  by  size  10,  form  D,  slow-speed 
Crocker-Wheeler  motors.  The  last  two  No.  9  per- 
fecting presses  and  the  Nos.  loF,  3K,  sF  and  4SC 
presses  are  all  fitted  with  Dexter  automatic  sheet 
feeders,  having  their  own  special  motors  of  small 
size,  mounted  over  the  top,  well  out  of  the  way. 

The  presses  which  have  been  selected  for  illustra- 
tion are  typical  of  the  entire  outfit  and  have  been 
photographed  from  the  side  on  which  the  motor  is 
placed  to  show  the  method  of  applying  the  drive. 
These  motors  are  mounted  in  a  protected  position, 
yet  within  easy  reach  for  attention  of  all  sorts,  and 
transmit  their  power  by  belt.  There  are  several  in- 
stances where  unusually  short  distances  between  cen- 
ters exist,  but  by  providing  idlers  to  keep  an  even 
tension  in  the  belts  the  machines  are  operated  with- 
out slip  under  regular  running  conditions,  while,  if 
something  unexpected  should  happen  to  stop  the 
press  suddenly,  the  belt  would  slip  and  probably 
avoid  injuring  either  motor  or  press,  whereas  a 
chain  or  gear  would  not. 

For  the  layout  of  the  equipment  and  the  drive 
of  the  presses,  much  credit  is  due  to  Mr.  Edward 
Day  Baker,  now  in  charge  of  the  manufacturing 
department  of  the  Sparrell  Print,  and  formerly  rep- 
resentative of  the   C.   B.   Cottrell  &  Sons  Company, 


Manager  for  Allis-Chalmers' New  Power 
Department. 

James  W.  Lyons,  who  has  been  for  many  years 
associated  with  the  Allis-Chalmers  Company  in  the 
capacity  of  engine  salesman,  has  been  appointed 
manager  of  the  newly  created  power  department  of 
the   Allis-Chalmers    Company,   with   headquarters   in 


JAMES    W.    LYONS. 

Cliicago.  The  appointment  took  effect  Monday,  May 
i6th.  This  newly  created  power  department  will 
control  the  sales  of  reciprocating  steam  engines, 
steam  turbines  (entire  unit,  including  turbo-genera- 
tors), condensers,  gas  engines,  pumping  engines, 
blowing  engines,  hoisting  engines  and  air  com- 
pressors. 

Mr.    Lyons*    well-deserved    promotion    will    gratify 


manufactured  by  the  F.  Bissell  Company.  Toledo, 
Ohio,  is  a  tried  one,  noiseless,  compact  and  durable. 
It  can  be  placed  on  the  wall  and  is  self-contamed. 
This  regular  design  has  24  circuits,  all  or  part  of 
\yhich  may  be  used.  These  permit-  many  combina- 
tions. More  circuits  can  also  be  furnished.  The 
revolving  drum  forces  the  knife  blades  into  contact 
clips  one  after  another,  then  releases  them  all  simul- 
taneously, then  repeats. 

Another  design  throws  them  in  successively,  then 
all  out;  then  all  in,  all  out;  then  repeat.  Customers 
should  specify  the  result  they  wish.  When  the  switch 
blades  throw  out  they  cradle  between  two  opposing 
springs,  which  prevent  concussion  and  noise. 

In    both    of    the    above    designs    the    journals    arc 


KNIFE-BLADE    SIGN    FLASHER. 

lubricated  by  grease  cups,  and  the  worm  gear  is  fed 
by  a  specially  designed  roller,  which  runs  in  an  oil 
bath.  For  installations  on  roofs  and  other  exposed 
places  a  design  is  made  not  only  protected  by  a 
galvanized  iron  house  but  also  containing  a  panel  of 
enclosed  fuses.  It  is  said  to  be  absolutely  fireproof. 
The  supporting  frame  is  angle  iron,  rigid  and  strong 
against  wind.  Where  any  advantage  h  found  in 
keeping  the  flasher  out  of  the  building  it  can  be 
easily  done  with  this  house. 


The  Massachusetts  Trackless  Trolley  Company  has 
been  organized  at  Portland,  Me.,  by  J.  C.  Coombs 
and  William  Payson  of  Boston,  B.  F.  Colby  of 
Winthrop,  Mass.,  and  C.  O.  Barrows  and  W.  R 
Dunham  of  Portland.  The  company  has  a  capitaliza- 
tion of  $25,000  and  proposes  to  operate  electric  ve- 
hicles. 
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House  Wiring  in  Cape  Town. 

At  a  recent  meeting-  of  the  Cape  Town  (South 
Africa)  section  of  the  Institution  of  Electrical  Engi- 
neers a  paper  was  read  by  E.  G.  Clifford- Jones  on 
"House  Wiring,"  which  throws  considerable  light 
on  the  methods  in  vogue  in  that  country  regarding 
house  wiring  and  points  out  the  dangers  which  arise 
in  leaving  this  part  of  the  building  contract  to  in- 
competent men.  The  following  paragraphs  are  taken 
from  his  paper : 

After  many  years  of  experience  in  electric  lighting 
in  every  sort  of  position  from  municipal  electrical 
engineer  down  to  manufacturer's  agent,  I  repeat  that 
it  is  want  of  proper  control  of  house  installations 
that  is  preventing  electric  lighting  in  South  Africa 
from  making  the  enormous  strides  it  should.  Of 
course  I  do  not  say  that  there  are  not  failures  in 
supply  through  choice  of  wrong  system  or  inadequate 
work,  but  I  am'  thankful  to  say  that  these  are  few 
and  far  between,  although  municipalities  are  very 
fond  of  placing  .themselves  unresen-edly  in  the  hands 
of  contractors  and  employing  drainage,  hydraulic 
and  other  kinds  of  engineers  to  do  the  work.  In  fact 
the  only  profession  that  some  of  the  municipalities 
seem  to  think  is  not  yet  quite  competent  to  under- 
take electrical  work  is  that  of  the  sanitary  contractor. 
Now,  the  remedy  for  all  this  is  very  difficult  to 
foresee,  as  there  are  many  conflicting  interests  at 
work.  For  instance,  I  regret  to  find  that  some  archi- 
tects consider  themselves  quite  qualified  to  supervise 
house  wiring. 

It  may  be  said,  however,  that  an  architect  has  to 
control  many  trades  in  the  exercising  of  his  profes- 
sion. This  is  perfectly  true.  But  let  me  make  a 
comparison  between  one  of  the  trades  controlled 
by  an  architect  and  electric  lighting.  The  trade 
which  I  choose  is  that  of  the  plumber.  Now,  sup- 
pose the  plumbing  of  a  building  is  badly  done,  what 
is  the  result?  A  leaky  roof,  a  broken  water  pipe,  or 
something  of  that  kind,  the  spoiling  of  a  few  yards 
of  plaster,  etc.,  by  the  escape  of  water.  There  the 
damage  ends,  there  is  no  danger  and  the  faults  are 
soon  overcome.  Now.  let  us  take  the  matter  of  elec- 
tric-lighting work.  If  this  work  be  badly  done  there  is 
probably,  to  say  the  least,  a  failure  of  light,  but  there 
is  further  the  much  more  serious  question  of  the 
danger  of  the  destruction  of  life  and  property  through 
fire.  I  am  glad  to  be  able  to  say,  as  far  as  my  knowl- 
edge serves  me,  that  the  architects  who  consider 
themselves  competent  to  supervise  electric  lighting 
are  fortunately  comparatively  few,  but  they  exist. 
Now,  let  us  consider  for  one  moment  the  way  in 
which  an  architect  who  considers  himself  competent 
to  supervise  electric  lighting  goes  to  work.  Gener- 
ally the  specification,  agreement  and  schedule  are  of 
a  most  meager  quality,  and  the  very  necessary  tech- 
nical supervision  is  conspicuous  by  its  absence.  The 
contractor  is  left  to  pursue  the  even  tenure  of  his 
way  untrammeled  with  the  consequences  that  if  he 
be  unscrupulous  the  work  is  "scamped."       __.— 

I  came  across  a  case  where  the  architect  consid- 
ered himself  quite  competent  to  supervise  the  elec- 
tric lighting  of  a  very  large  building.  The  represen- 
tative of  the  owner  of  the  building  informed  me  that 
the  electric  lighting  was  in  the  hands  of  the  architect, 
and  that  he  would  not  interfere  with  the  matter  in 
any  way.  Some  days  afterward  it  came  to  my  knowl- 
edge that  a  wiring  contractor  was  drawing  the  neces- 
sary specifications,  which  the  architect  was  going  to 
publish  and  call  for  tenders  upon,  and  which  the 
contractor,  who  drew  the  specifications,  was  also 
going  to  tender  upon.  I  think  you  will  agree  with 
me  that  there  is  something  radically  wrong  here. 
The  contractor  who  draws  the  specifications  (I 
should  think)  has  an  excellent  chance  pf  having  his 
tender  accepted.  Then  the  question  comes  in,  who 
is  going  to  supervise  the  contractor?  The  architect? 
Impossible !  For  he  had  not  enough  experience 
even  to  draw  the  specification ;  then  how  can  he 
supervise  the  work?  Therefore,  the  whole  matter 
reduces  itself  to  the  point  as  to  whether  It  Is  safe 
to  leave  a  contractor  unsupen'ised  on  work  which 
if  badly  carried  out  will  endanger  not  only  the  whole 
of  the  structure  but  human  life  as  well. 

If  a  properly  qualified  man  were  engaged  In  each 
case  to  look  after  the  wiring  contractors,  there  Is 
no  doubt  that  the  class  of  wiring  work  would  greatly 
Improve.  Of  course,  the  real  solution  is  in  the  hands 
of  the  consumer,  but  unfortunately  human  nature 
is  such  that  it  has  very  little  foresight,  is  adverse 
to  worry,  and,  therefore,  quite  prepared  to  leave 
itself  In  the  hands  of  an  untechnical  man  or  wiring 
contractor,  and  to  take  no  cognizance  of  the  matter 
until  trouble  occurs  through  faulty  work;  then,  put 
the  whole  of  the  blame  on  to  electric  lighting  Itself. 
Therefore,  it  appears  to  be  necessary  to  force  the 
consumer  to  safeguard  his  own  interests.  This 
might  either  be  done  by  the  supply  companies  or 
the  fire-insurance  companies,  but  my  experience  in 
this  country  teaches  me  that  as  the  majority  of  the 
electric-supply  undertakings  are  in  the  hands  of  the 
municipalities,  the  matter  reduces  itself  to  the  only 
course,  being  that  the  fire-insurance  companies  must 
undertake  the  work,  because  municipalities  have, 
through  the  nature  of  their  constitution,  very  man}"" 
conflicting  Interests.  During  my  travels  I  came 
across  one  municipality  which  had  among  Its  mem- 
bers two  wiring  contractors.  Therefore,  what  chance 
had  any  municipal  technical  officer  of  condemning 
any  electrical  w'lring  work  carried  out  by  either  of 
those  contractors,  or  even  others? 

Now,  to  approach,  what  In  my  opinion  is  the  true 
and  only  solution  of  this  problem,  I.  e.,  the  fire-in- 


surance companies.  It  is  an  unassailable  fact  that 
every  building  must  be  insured  against  fire,  and  it 
would  be  impossible  for  the  owner  of  the  smallest 
building  not  to  cover  this  risk.  Now,  if  the  insur- 
ance companies  would  appoint  inspectors  there  is  not 
the  least  doubt,  so  long  as  the  "Inspectors  were  ade- 
quate and  competent,  it  would  have  the  much-to- 
be-desired  effect  of  saving  the  electric  lighting 
throughout  South  Africa  from  falling  Into  a  de- 
plorable state,  which  it  Is  now  rapidly  sinking  into. 
The  fire-insurance  C(?mpanies  have  declnc-lighting 
inspectors  In  England,  India  and  other  portions  of 
the  world,  and  I  see  no  reason  why  the  same  course 
should  not  be  adopted  In  this  country,  especially 
seeing  that  It  can  be  brought  about  without  cost  to 
the  insurance  companies,  and,  in  some  cases,  with- 
out extra  cost  to  the  consumer,  besides  meaning  a 
hrge  saving  to  both  through  greater  Immunity  from 
fires,  '^riie  first  beneficial  effect  that  the  suggested 
Inspection  would  have  would  be  the  weeding  out 
of  unsatisfactory  wiring  contractors,  and  to  raise 
the  price  of  the  work.  This  is  very  necessary,  as 
the  present  cost  of  the  work  has  fallen  so  low, 
through  the  advent  of  the  small  contractor,  that  it 
Is  impossible  for  adequate  work  to  be  done.  After 
air,  the  fees  chargeable  for  this  inspection  would  be 
no  hardship  to  the  consumer,  as  they  would  not  much 
exceed  those  charged  by  the  architect,  and  with  a 
very  material  difference.  The  work  would  be  well 
looked  after,  and  the  consumer  would  get  satisfac- 
tion,  immunity  from  fire,  and  value  for  lils  money. 


CORRESPONDENCE. 


The  Mica  Supply. 


With  the  passing  of  the  stove  and  the  coming 
of  the  register  and  radiator,  one  of  the  chief  uses 
of  mica  has  declined.  On  the  other  hand,  there 
Is  an  increased  demand  for  smaller  pieces  of  mica 
that  were  formerly  thrown  on  the  scrap  pile.  The 
variations  in  use,  production  and  importation  of 
this  familiar  mineral  are  set  forth  in  a  report  on 
the  "Production  of  Mica"  In  1902,  by  Dr.  Joseph 
A.  Holmes,  an  extract  from  the  annual  volume 
of  "Mineral  Resources,"  published  by  the  United 
States   Geological   Survey. 

The  total  quantity  of  mica  produced  In  the  United 
States  during  the  year  1902,  as  reported  to  the 
Survey,  was  as  follows:  Plate  mica,  373,266  pounds, 
valued  at  $83,843 ;  scrap  mica,  1,028  short  tons,  val- 
ued at  $13,081 ;  and  rough  mica  as  mined,  or  un- 
manufactured, 372  short  tons,  valued  at  $21,925, 
making  a  total  value  of  $118,849. 

The  Increase  in  the  production  of  plate  mica  dur- 
ing the  last  three  years  Is  due  to  the  increasing 
quantity  of  small-sized  mica  disks  and  rectangular 
sheets,  that  have  been  cut  for  electrical  purposes. 
Some  of  the  small,  clear  pieces  obtained  in  cutting 
up  the  large  sheets  are  now  split  very  thin,  rear- 
ranged, and  cemented  closely  together,  forming  large 
sheets  called  micanite,  which  are  then  cut  Into  the 
shapes  and  sizes  desired.  For  some  purposes  these 
sheets  of  micanite  answer  as  well  as  the  natural 
sheets  and  have  the  advantage  of  being  much 
cheaper.  In  recent  years,  scrap  mica  has  been  man- 
ufactured Into  a  covering  for  boiler  tubes  and  steam 
pipes,  to  take  the  place  of  the  more  expensive  as- 
bestos coverings.  Waste  mica,  not  available  for 
other  purposes,  is  used  in  the  manufacture  of  wall 
papers  and  lubricants.  During  1902  there  was,  how- 
ever, a  large  falling  off  in  the  production  of  scrap 
mica,  which  in  1902  amounted  to  1,150  short  tons, 
valued  at  $14,606,  as  against  2,171  short  tons,  valued 
at  $19,719  in   1901. 

The  tables  which  show  the  great  increase  In  the 
Importation  of  mica  during  1902  are  significant.  This 
increase,  valued  at  $131,278,  Is  larger  than  the  total 
value  of  the  product  of  mica  in  the  United  States 
during  1902.  It  illustrates  the  increasing  demand 
for  mica  in  this  country,  but  also  suggests  the  fact 
that  mica  can  be  mined  in  India  and  landed  in  this 
country  at  a  lower  price  than  it  can  be  mined  in 
some  places  In  the  United  States.  Canada  is  also 
a  large  contributor  to  our  mica  supply.  It  Is  un- 
fortunate for  the  industry  that  many  of  our  mines 
are  owned  by  small  producers,  who  are  entirely 
dependent  upon  one  little  mine.  When  the  mica 
in  this  begins  to  give  out  or  is  poor,  they  have  no 
means  to  carry  on  much  dead  work  and  have  no 
other  deposit  to  help  fill  out  this  deficiency. 

Although  mica  is  widely  distributed  in  the  United 
States,  actual  mining  has  been  limited,  during  the 
last  few  years,  to  North  Carohna,  New  Hampshire, 
South  Dakota,  New  Mexico,  Idaho.  Virginia  and 
Colorado.  Some  development  work  has  also  been 
carried  on  In  California,  Nevada,  Maine,  Alabama 
and  Georgia.  In  several  of  these  states  good  de- 
posits of  mica  are  known  to  exist  that  are  not  now 
available  on.  account  of  their  distance  from  rail- 
roads or  other  means  of  transportation. 


The  Outlook  in  Copper. 

Notwithstanding  the  cessation  of  hea\'y^  buying,  the 
copper  market  has  maintained  a  remarkably  steady 
tone,  rnd  producers  are  not  disposed  to  sell  under 
13-^  to  13%  cents  a  pound  for  electroWtic  wire  bars 
and  13^,4  to  13%  cents  for  Lake  brands.  Domestic 
consumption  is  on  a  fairly  large  scale,  though  not 
booming.  The  state  of  the  trade  in  Europe  Is  very 
encouraging  and  large  orders  are  looked  for  in  that 
direction. 


Great  Britain. 

London,  May  14. — The  first  large  waterpower 
scheme  In  England  for  the  generation  of  electricity 
and  its  distribution  over  a  large  area  has  just  been 
sanctioned  by  the  House  of  Lords.  There  Is  compara- 
tively little  opposition  to  the  scheme  now,  and  there 
is  every  likelihood  of  its  becoming  law  in  a  few 
months.  The  following  details  of  the  proposal  will 
no  doubt  be  intersting :  It  is  intended  to  utilize 
some  water  on  Mount  Snowdon  In  North  Wales. 
where  there  is  a  fall  of  some  1,200  feet,  and  electrical 
energy  will  be  distributed  from  a  power  station  on 
this  site  over  an  area  of  2,000  square  miles.  It  is 
estimated  that  8,000  horsepower  will  be  available 
without  expensive  works,  but  the  first  Installation 
which  It  Is  proposed  to  put  down  will  be  6,000  horse- 
power. Pelton  waterwheels  and  three-phase  gener- 
ators will  be  employed.  The  total  capital  which  it 
is  anticipated  will  have  to  be  spent  at  the  commence- 
ment Is  $1,500,000,  upon  which  a  dividend  of  8  per 
cent,  is  expected,  with  an  average  price  per  unit  of 
three  cents.  A  system  of  tramways  and  light  rail- 
ways Is  also'  in  the  hands  of  the  power  company,  so 
that  at  once  there  is  an  outlet  for  a  supply  of  electrical 
energy.  There  are  a  large  number  of  quarries  in 
the  area  which  it  is  proposed  to  cover.  In  another 
part  of  the  area  there  is  sufficient  waterpower  avail- 
able for  a  further  8,000  horsepower,  and  the  water 
rights  on  this  spot  have  been  secured.  The  chief 
point  about  the  undertaking,  apart  from  the  use  of 
waterpower,  is  the  use  of  overhead  wires  exclusively 
for  transmission  and  distribution,  and  it  will  be  the 
first  time  In  this  country  that  anything  upon  so  large 
a  scale  has  been  attempted. 

A  bill  has  been  introduced  by  the  government 
amending  the  electric-lighting  acts  of  1882  and  1888. 
These  two  acts,  in  the  main,  govern  the  electric  sup- 
ply of  the  country,  but  inasmuch  as  since  1888  vast 
strides  have  been  made  In  the  electrical  industry,  it  is 
only  natural  that  the  provisions  of  the  old  acts  arc 
in  many  respects  behind  the  times.  Many  have  been 
the  requests  that  amendments  should  be  made  to  bring 
them  more  Into  line  with  the  existing  condition 
of  things,  and  among  other  attempts  a  deputation 
from  the  Institution  of  Electrical  Engineers  waited 
upon  the  government  a  few  years  ago  and  urged  that 
reforms  should  be  made.  Last  session  a  bill  was 
introduced  having  this  object  In  view,  but  unfor- 
tunately it  was  too  late  in  the  year  for  it  to  have  any 
chance  of  being  passed.  The  bill  brought  forward 
now  is  more  or  less  upon  the  same  lines  as  that  of 
last  year,  and  it  makes  certain  important  modifica- 
tions which  have  been  needed  for  several  years.  Tliey 
are  of  local  interest,  however,  and  need  not  be  gone 
into  here,  but  if  the  bill  passes  much  good  will  result 
to  the  Industry  generally. 

The  London  County  Council  is  reported  to  have 
a  huge  scheme  of  electric  tramways  m  hand  for  Lon- 
don. At  present  the  great  bone  of  contention  is  the 
fact  that  although  we  have  a  large  number  of  bridges 
over  the  River  Thames,  permission  has  always  been 
refused  to  the  council  to  run  its  tramways  over  them. 
The  result  has  been  the  entire  absence  of  communica- 
tion between  the  north  and  south  of  the  river  by 
means  of  tramways.  It  is  now  stated  to  be  the  intention 
of  the  council  to  reconstruct  the  narrow  foot-bridge 
at  Charing  Cross  in  order  that  tramways  may  be 
run  over  It.  If  this  is  done  and  the  steamboat  service 
upon  the  river  which  Is  contemplated  (it  has  been 
sanctioned  by  one  House  of  Parliament)  is  worked 
in  conjunction  with  it.  we  shall  one  of  these  days 
have  a  system  of  communication  in  London  which 
will  be  worthy  of  the  city.  At  present  the  average 
Londoner  feels  a  little  disgusted  when  means  of  com- 
munication are  mentioned.  It  is  very  doubtful 
whether  the  policy  of  the  council  in  insisting  upon 
carrying  out  all  the  tramways  itself  has  not  con- 
tributed to  the  present  chaotic  condition  of  affairs, 
but  the  council  having  made  up  its  mind  in  this 
matter,  there  is  nothing  more  for  the  taxpayer  to  do 
than  to  wait  on  hopefully. 

Both  Musselburgh  and  Folkstone,  which  had  de- 
cided to  go  in  for  the  surface-contact  system  of  elec- 
tric traction,  have  withdrawn  their  decisions  and 
now  favor  the  trolley.  In  Musselburgh  work  is 
being  commenced.  At  Lincoln,  however,  the  elec- 
tricity committee  of  the  corporation  has  recommended 
the  adoption  of  the  "G.  B."  surface-contact  system, 
and  plans  have  been  prepared  for  submission  to  the 
Board  of  Trade.  The  contractors  have  expressed 
themselves  as  prepared  to  indemnify  the  corporation 
against  loss,  and  the  terms  of  the  proposed  contract 
are  for  payment  after  15  months'  working. 

The  underground  telegraph  line  from  London  now 
runs  continuously  to  Carlisle,  and  that  from  Man- 
chester to  Leeds  will  soon  be  completed.  Prevision 
has  been  made  In  the  government  estimates  this  year 
for  further  extensions  of  the  underground  telegraph 
system. 

The  South  Shields  corporation,  which  recently  put 
its  electric  tramway  act  up  for  public  bidding,  only 
received  two  offers,  and  these  will  .=;hortly  be  con- 
sidered. 

An  offer  was  recentlv  made  by  a  company  to  buy 
out  the  Tunhridge  Wells  municipal  electricity  works, 
but  it  is  to  be  refused.  It  will  be  remembered  that 
the  National  Telephone  Company  bought  out  the 
municipal  telephone,  system  after  it  had  been  at  work 
for  about  12  months. 

The  Fife  Electric  Power  Company,  which  was 
authorized  last  year,  has  decided  to  oroceed  w-itli  the 
erection  of  its  first  power  station  at  Dumferline.     G. 
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New  York. 

New  York,  May  21.— As  an  additional  means  of 
obviating  the  unprofitable  and  irritating  delays  to 
the  Brooklyn  Bridge  traffic  a  duplicate  overhead 
trolley  wire  is  being  placed  in  position  a  few  inches 
from  the  existing  wire,  so  that  in  the  event  of  the 
blowing  out  of  a  fuse  or  other  accident  the  trolley 
rod  can  be  almost  instantly  utilized  on  the  second 
wire.  This  new  wire,  so  far,  has  been  stretched  half- 
way across  the  bridge  on  the  northern  track,  but 
naturally  the  work  of  erecting  it  is  slow  and  dan- 
gerous on  account  of  constant  traffic  both  day  and 
night. 

With  the  opening  of  the  pleasure  season  at  Coney 
Island  the  Brooklyn  Rapid  Transit  Company  has 
commenced  running  an  express  through  train  direct 
from  New  York  to  the  Island,  the  journey  of  about 
II  miles  being  accomplished  in  36  minutes.  Last 
Saturday  was  the  opening  day,  and  it  is  estimated 
that  the"  various  lines  serving  Coney  Island  conveyed 
at  least  120,000  persons  to  the  famous  pleasure  resort. 

Alderman  Dowling  is  urging  upon  the  Board  of 
Aldermen  the  passing  of  an  ordinance  to  provide 
that  there  shall  be  two  motormen  on  every  elevated 
train.  The  chief  reason  for  this  is  a  recent  case  of 
a  motorman  who  died  while  on  duty.  Few  accidents 
have  so  far  arisen  from  the  absence  of  a  second 
mntorman   on    the  elevated   line?. 

President  William  E.  Bradley  and  Secretary-treas- 
urer John  Grosse  of  the  Eastern  Traction  Company 
of  Waterbury,  Conn.,  are  in  town  with  a  view  to 
negotiating  for  the  franchise  for  an  electric  loop  to 
connect  the  Williamsburg  and  Blackweirs  Island 
biidges  via  Roebling  Street.  They  are  very  early  in 
the  field  with  their  proposition,  for  the  BlackwelTs 
Island   Bridge  has   only  just  been  completed. 

Much  public  excitement  and  not  a  little  uncer- 
tainty exist  over  the  action  of  President  Robert 
C.  Clowry  of  the  Western  Union  Telegraph  Com- 
pany in  announcing  the  withdrawal  of  his  corpora- 
tion from  the  business  of  collecting  and  distributing 
race-track  information.  On  Tuesday  Colonel  Clowry 
gave  it  out  on  his  own  authority  that  the  service  to 
fhe  New  York  poolrooms  would  be  immediately 
stopped.  The  poolrooms,  however,  found  but  little 
difficulty  in  getting  their  information  by  telephone 
from  Jersey  City,  and  since  Thursday  this  informa- 
tion has  apparently  been  coming  over  the  wires  as 
private  messages  from  the  agents  of  a  hastily  organ- 
ized association  of  poolroom  interests. 

Between  2,000  and  3,000  surface  and  elevated  cars 
on  the  Brooklyn  Rapid  Transit  system  were  stopped 
at  noon  on  Tuesday  under  unusual  circumstances. 
At  that  hour  some'wiremen  were  working  on  the 
cable  tower  at  the  rear  of  the  Third  Street  power 
house,  when  some  of  the  insulation  ignited.  The 
tower  accommodates  42  feed  wires,  and  as  the  fire 
spread  to  the  woodwork,  40  of  the  circuits  were 
affected.  The  fire  brigade  would  not  approach  the 
burning  structure  until  assured  that  the  power  was 
cut  off,  and  this  necessitated  not  only  the  stopping 
of  the  dynamos  at  the  Third  Street  power  house  but 
also  those  at  the  central  station.  The  fire  was  ulti- 
mately extinguished  in  about  30  minutes. 


at  private  sale,  and  the  long-pending  deal  whereby 
the  syndicate  headed  by  William  E.  Rice  of  Worces- 
ter is  to  obtain  possession  of  the  property  is  now  in 
a  fair  way  to  be  carried  out. 

So  rarely  does  a  transportation  company  raise  the 
rates  of  fare  on  its  lines  that  the  proposition  now 
under  consideration  by  the  Massachusetts  Electric 
Companies  attracts  much  attention.  A  new  schedule 
is  in  preparation  providing  for  a  change  from  five 
to  10  cents  on  certain  portions  of  the  lines  operated 
by  the  company.  The  New  Hampshire  Traction 
Company  also  announces  a  revision  and  increase  of 
fares  between  certain  points  this  week. 

The  lower  branch  of  the  Massachusetts  Legislature 
has  given  E.  Moody  Boynton's  bicycle-railway  project 
a  new  lease  of  life  by  a  large  majority,  extending  his 
charter  time  limit.  The  bill  will  have  more  opposi- 
tion in  the  state  Senate,  but  is  expected  to  get  through 
that  body  safely  also. 

Announcement  was  made  this  week  of  the  inten- 
tion of  the  New  York,  New  Haven  and  Hartford 
electric  railway  to  consolidate  all  its  trolley  com- 
panies under  the  charter  of  the  Worcester  and  Con- 
necticut Eastern  railroad,  an  electric-trolley  company. 
A  special  meeting  will  be  held  in  the  near  future 
to  take  action  on  the  first  of  the  series  of  com- 
binations. The  new  fourth  vice-president  of  the 
railroad  company,  E.  H.  McHenrj-,  who  has  been 
connected  heretofore  with  the  Canadian  Pacific  rail- 
road, is  to  have  supervision  over  the  electric  proper- 
ties of  the  company.  He  was  chief  engineer  of  the 
Northern  Pacific  railroad  for  a  number  of  years 
and  held  a  similar  oosition  with  the  Canadian  Pacific 
prior  to  becoming  an  official  of  the  New  York,  New 
Haven  and  Hartford.  B. 


Dominion  of  Canada. 

Ottawa.  Ont..  May  20. — There  is  a  persistent  rumor 
to  the  effect  that  the  Toronto  and  Niagara  Power 
Company  is  negotiating  with  the  Cataract  Power 
Company  of  Hamilton,  Ont,  for  the  purchase  of  its 
plant  and  rights.  _ 

At  a  recent  meeting  of  the  provincial  cabinet  of 
New  Brunswick  the  question  of  utilizing  the  water- 
power  of  Grand  Falls  came  up  for  consideration  by 
reason  of  several  applications  for  the  right.  An 
order  was  passed  granting  the  Electro  Manganese 
Company  of  New  York  until  July  itth  to  make  a 
deposit  of  $50,000  and  enter  into  a  contract  for  the 
development  of  the  waterpower. 

The  city  of  Ottawa  about  two  years  ago  voted 
for  a  civic-lighting  system,  but  at  a  recent  meeting 
of  the  City  Council,  in  spite  of  the  voice  of  the  citi- 
zens, the '  Ottawa  Electric  Company  was  given  a 
contract  for  street  lighting  for  a  period  of  10  years 
at  $52  per  light.  Although  this  is  a  verj'  favorable 
contract  and  a  reduction  of  about  $13  per  lamp,  yet 
there  is  much  indignation  manifested  by  the  taxpay- 
ers, who  assert  that  the  report  of  experts  showed  that 
the  city  could  do  its  own  lighting  for  $38  per  lamp 
per  year. 

The  Montreal  Street  Railway  Company  is  begin- 
ning to  put  into  commission  the  new  and  unique 
cars  it  is  now  building.  There  are  to  be  50  of  these 
cars  and  they  will  cost  $6,000  each.  They  are  of 
an  entirely  new  design  in  Montreal,  being  of  a  semi- 
convertible  t3'pe.  The  seats,  which  are  individual, 
may  be  arranged  either  in  pairs,  facing  front,  or 
can  be  placed  in  line  against  the  sides  of  the  car. 
The  cars  are  38  feet  over  all.  with  two  platforms  of 
five  feet  each.  With  the  completion  of  these  new 
cars  the  Montreal  street  railway  will  have  460  cars 
in  operation  during  the  present  season,  an  increase  of 
about  ICO  cars  over  the  number  in  use  last  season. 

W. 


tary  of   state  of  an   increase  of  capital   stock   from 
$750,000  to  $1,000,000. 

The  Shaker  Heights  and  Boulevard  Traction  Com- 
pany is  receiving  bids  for  building  its  line.  Although 
only  four  miles  in  length,  the  road  will  be  a  costly 
one.  since  it  must  be  cut  through  solid  rock  to  the 
depth  of  iS  feet  for  some  distance.  This  cut  must 
be  So  feet  wide,  as  a  boulevard  is  to  be  built  along 
the  tracks  for  the  entire  distance.  It  will  connect 
the  city  lines  with  the  Cleveland  and  Chagrin  Falls 
line   of   the   Eastern    Ohio    Traction    Company. 

O.  M.  C. 


New  Ene:land. 


Boston,  May  21. — Ju_dgc  Gaskill  of  the  Superior 
Court  on  Wednesday  last  granted  a  decree  permit- 
ting the  sale  of  the  Worcester  and  Southbridge  elec- 
tric road  by  the  receivers  for  not  less  than  $300,000 


Ohio. 

Cleveland,  May  21. — The  Lake  Shore  and  Michi- 
gan Southern  steam  railroad  has  taken  off  the  Cleve- 
land and  Conneaut  accommodation  train  which  has 
made  the  daily  run  almost  since  the  line  was  built. 
After  June  ist,  it  is  said,  the  train  will  go  only  to 
Ashtabula.  Beyond  that  point  the  business  has 
grown  so  light  that  it  does  not  pay  the  salaries  of 
the  crew.  Ihe  country  has  a  good'  system  of  trol- 
leys by  which  people  can  make  trips  almost  any 
time  in  the  day  they  desire,  and  such  accommoda- 
tion caused  the  old  train  to  lose  prestige,  and  its  run 
lias,  therefore,  been  cut  down  to  a  very  short  one. 

It  is  said  that  President  M.  E.  Ingalls  of  the  Big 
Four  railroad  will  set  on  foot  a  plan  to  use  electric 
locomotives  for  drawing  trains  in  and  out  of  the 
union  station  at  Cleveland  in  order  to  do  away  with 
the  smoke  nuisance.  He  spent  some  time  at  the 
station  a  few  days  ago  and  went  over  several  plans, 
but  the  electric  idea  seemed  the  best. 

The  Western  Ohio  Railway  Company  has  inaugu- 
rated its  limited  service  over  its  own  lines  and 
those  of  the  Dayton  and  Troy.  The  trip  from  Lima 
to  Dayton  is  made  in  two  hours  and  30  minutes, 
which  is  more  than  an  hour  less  than  the  trip  could 
be  made  in  going  on  the  regular  cars  of  the  two 
roads. 

The  Springfield  and  Washington  Traction  Com- 
pany has  been  granted  a  franchise  by  the  village  of 
Cedarville.  It  is  said  that  the  company  will  begin 
construction  work  shortly.  John  L.  Plummer  of 
Springfield  is  the  leading  spirit  in  the  enterprise. 

It  is  said  that  the  committee  on  lighting  of  the 
Cleveland  City  Council  will  make  a  favorable  report 
on  the  ordinance  introduced  some  time  ago  for  the 
purpose  of  reducing  the  price  of  electric  current 
from  12  cents  to  y^^  cents  per  kilowatt  to  private 
consumers.  The  citj'  authorities  claim  they  have 
the  right  to  regulate  the  price  of  lights.  The  com- 
pany has  protested  against  such  action  on  the  part 
.'^)f  the  council  and  claims  that  there  is  no  profit 
in  the  business  at  the  reduced  price. 

The  Village  Council  of  Milford  has  granted  the 
Cincinnati,  Milford  and  Loveland  Traction  Com- 
pany a  franchise  to  build  and  operate  a  line  in  East 
Milford.  A  franchise  was  refused  the  Cincinnati  and 
Columbus  Traction  Company  unless  it  would  agree 
to  pay  for  the  part  of  Wooster  pike  it  occupies  in  the 
event  the  courts  decide  that  the  village  must  pay 
for  it. 

The  annual  report  of  the  Dayton,  Springfield  and 
Urbana  Electric  Railway  Company  for  1903  has  been 
given  out.  It  shows  a  surplus  of  $75,269.83.  The 
gross  earnings  were  $224,778.57,  and  operating  ex- 
penses and  taxes  amounted  to  $121,508.74.  leaving 
net  earnings  of  $103,269.83.  Track  rentals  were 
$9,500,  making  the  total  net  income  $112,769.83.  De- 
ducting the  bond  interest.  $37,500.  leaves  the  surplus 
given  above.  This  does  not  include  the  Urbana, 
Bellefontaine  and  Northern  road,  which  was  opened 
in  December. 

It  is  said  that  arrangements  have  been  completed 
by  which  the  Cincinnati.  Dayton  and  Toledo  Trac- 
tion Company  will  secure  $i.ioo,ooo  to  make  con- 
templated improvements  which  have  already  been 
mentioned  in  the  Western  Electrician. 

The  Lebanon  and  Franklin  traction  line  has  been 
completed  and  is  about  ready  for  operation.  It  is 
I  r  miles  in  length  and  connects  Lebanon  with  Ham- 
ilton and  Daylon. 

The  contract  for  building  the  electric  line  of  the 
\oungstown  and  Southern  railway  from  Youngs- 
town  to  East  Liverpool  has  been  let  to  the  White 
Construction  Company  of  New  York,  the  amount 
involved   being  about  $1,500,000. 

The  Cincinnati.  Lawrenceburg  and  Aurora  Elec- 
tric Street  Railway  Company  has  notified  the  secre- 


Indiana. 

Indianapolis,  May  23. — The  Indiana  Union  Trac- 
tion Company  is  reported  to  have  acquired  the  Ko- 
komo,  Marion  and  Western  Traction  Company's  lines, 
now  in  the  course  of  construction. 

The  Highland  electric  railway  has  been  purchased 
by  the  Louisville  and  Southern  Indiana  Traction 
Company.  The  Highland  line  extends  from  New 
Albany  and  is  a  most  picturesque  route.  New  cars 
will  be  put  in  service  at  once. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany carried  a  large  number  of  passengers  to  La- 
fayette yesterday  and,  by  prearrangement,  the  Monon 
steam  road  carried  them  to  Chicago,  the  round-trip 
fare  being  $2.50.  The  experiment  proved  so  suc- 
cessful that  similar  excursions  will  be  run  during 
the  summer. 

The  Rushville  power  house  of  the  Indianapolis  and 
Cincinnati  Traction  Company  is  being  equipped  with 
the  Westinghouse  alternating-current  system.  The 
company  has  five  contracts  of  this  kind,  but  this  is 
to  be  the  first  completed.  Two  steam  turbines  of 
1.500  horsepower  will  be  installed  this  fall. 

The  officials  of  tbe  Indianapolis  and  Northern  elec- 
tric railway  and  the  Holland  Palace  Car  Company 
assert  that  all  records  for  overhead  interurban  rapid 
transit  were  broken  last  Friday'  on  the  , trial  run  of 
the  sleeping  car  Francis  on  the  trip  to  Lafayette. 
Between  Zionsville  and  Frankfort  a  speed  of  75  miles 
per  hour  was  attained.  The  party  was  made  up  of 
C.  C.  Reynolds  and  F.  D.  Norval  of  the  Indianapolis 
and  Northwestern,  J.  W.  Chipman  of  the  Indianapolis 
and  Eastern,  Messrs.  Holland  and  Selvage  of  the 
Holland  Palace  Car  Company  and  others. 

The  Lafayette  Street  Car  Company  is  equipping 
its  cars  with  a  new  emergency  brake.  With  the  use 
of  the  hand  brake,  in  addition  to  the  emergency  de- 
vice, stops  can  be  made  while  in  good  speed  in 
a  cars  length. 

The  Evansville  and  Princeton  Traction  Company 
has  completed  a  survey  of  its  extension  from  Prince- 
ton to  Vincennes.  With  this  line  and  the  completion 
of  the  line  from  Brazil  to  Danville,  trolley  connection 
between  Evansville  and  Indianapolis  will  be  complete. 

F. 


Northwestern  States. 

Minneapolis,  May  21. — The  county  auditor  of 
Traverse  County,  Minn.,  will  receive  bids  for  the 
erection  of  a  power  house  for  the  courthouse  at 
Wheaton. 

The  Electric  Power  Company's  dam  at  Brandon, 
Man.,  was  washed  away  and  fears  are  entertained 
for  the  power  house. 

An  electric-light  franchise  will  be  granted  to  Dr. 
F.  F.  Kraemer  of  Minneapolis,  Minn.;  to  install  a 
plant  at  Excelsior. 

The  electric-light  system  at  Long  Prairie,  Minn., 
will  be  rebuilt  this  summer. 

Hotel  Dacotah  at  Grand  Forks,  N.  D.,  will  be 
lighted  by  a  private  electric-light  plant,  which  will 
be  installed  shortly. 

The  Battle  Lake  (Minn.)  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $4,000.  J.  A. 
Colehour  is  president  and  W.  L.  Winslow  secretary. 

J.  F.  Lemke  has  resigned  as  superintendent  of  the 
electric-light  plant  at  Wadena,  Minn.,  and  George 
S.  Chrysler  of  St.  Paul  was  elected  to  succeed  him. 

The  Stevens  Point  Power  Company  of  Stevens 
Point,  Wis.,  has  been  incorporated  with  a  capital 
of  $100,000.  William  Mainland  heads  the  list  of 
stockholders. 

The  McClintock  Manufacturing  Company  may 
move  its  plant  from  St.  Paul  to  Faribault,  Minn. 
The  company  manufactures  an  electric  signal  to 
Mani    locomotive    engineers    of   danger. 

The  North  American  Telegraph  Company  has 
opened   an  office  at  Mankato.  Minn. 

The  federal  contract  for  lighting  the  piers  of  the 
Duluth  (Minn.)  ship  canal  was  awarded  to  the 
Crowley   Electric   Company  of  Duluth   for  $1,600. 

The  Minneapolis,  St.  Paul  and  Suburban  Railway 
Company  will  erect  a  new  building  at  Wildwood,  in 
v.hich  10  install  considerable  new  electrical  machin- 
ery for  the  transmission  of  power.  This  will  do 
away  with  the  steam-power  plant  there,  power  being 
transmitted  from  Minneapolis,  a  new  pole  line  being 
now   in   process   of   construction. 

The  mammoth  storage  battery  of  the  Twin  City 
Rapid  Transit  Company  of  St.  Paul  is  being  moved 
from  the  old  plant  to  the  new  power  house  on 
Hennepin  Avenue.  The  battery  consisted  of  288 
cells,  each  two  by  five  feet  and  containing  43  lead 
plates.  The  battery  completely  fills  a  room  40  by 
140  feet  in  size  and  can  supply  current  at  about 
600  volts  for  over  an  hour.  Twelve  thousand  gallons 
of  sulphuric  acid  arc  necessary  to  fill  the  battery. 
It  will  take  over  a  week  to  move  it,  as  the  battery 
had  to  be  taken  completely  apart  for  removal. 
The  franchise  granted  for  10  years  to  the  Fargo 
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and  Moorhead  Street  Railway  Company  will  be 
extended  to  20  years  by  the  city  of  Moorhead,  Minn. 
The  Arnold  Electric  Power  Station  Company  of 
Chicago  will  commence  at  once  the  building  of  a 
trolley  line  from  Iowa  City,  Iowa,  to  Kalona  and 
Washington.  R. 
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a  cross-piece  on  each  telephone  pole  between  Salt 
Lake  City  and  Cheyenne,  Wyo.,  and  Salt  Lake  and 
Butte.  This  would  place  the  cities  named  on  a  trans- 
continental line.  G. 


Michigan. 

Detroit,  May  21. — The  municipal  lighting  plant  at 
Schoolcraft,  Mich.,  was  destroyed  by  fire  on  May 
T5th.  This  plant  was  considered  one  of  the  most 
complete  in  the  state  and  was  put  in  operation  in 
December  last.  .Steps  will  be  taken  at  once  toward 
rebuilding,  but  at  the  best  the  village  will  be  in  dark- 
ness for  60  days.  The  loss  was  about  $7,000,  with 
$5,000  insurance. 

Tlie  Detroit  corporation  counsel  has  been  instructed 
to  draw  up  an  ordinance  compelling  the  street-rail- 
way companies  to  do  the  sweeping  and  sprinkling 
of  tlie  street-car  tracks. 

The  street-car  service  at  Lansing  is  greatly  im- 
proved. Local  papers  now  refer  to  the  rolling  stock 
as  cars,  instead  of  "Relic  No.  22,"  etc.,  as  they  were 
in   the   habit   of   doing   a  short  time   ago. 

The  Board  of  Commerce  of  Detroit  is  advocating 
the  use  of  the  electric  cars  for  hauling  freight  from 
factories  to  the  depots  and  docks.  The  secretary  of 
the  board  st2i'..~  tnat  the  objections  to  the  freight 
trafific  on  the  streets  would  undoubtedly  be  overcome, 
as  the  cars  can  be  made  attractive. 

The  trustees  of  the  village  of  Grosse  Pointe  Farms, 
nccr  Detroit,  have  granted  a  30-year  electric-light 
franchise  to  the  Peninsular  Electric  Company  of 
Detroit.  The  system  will  be  extended  from  the  city 
innnediately,   and  patrons  will   be  given  city   rates. 

The  new  engineering  building  being  erected  at  the 
University  of  Michigan,  Ann  Arbor,  at  a  cost  ■  of 
Si  10,000,  will,  it  is  expected,  be  completed  upon  the 
beginning  of  the  fall  term.  Part  of  the  building  is 
now  being  u<ed. 

The  Detroit  United  Railway  Company  is  asking 
for  an  extension  of  franchise  in  Delray.  The  com- 
pany has  been  asked  to  pave  between  its  tracks,  in- 
volving a  large  expense,  and  for  this  the  company 
asks    a    30-year    extension    of    the    franchise. 

Messrs.  Moore,  Everett,  Hutchins,  Brooks  and 
others  have  made  an  inspection  tour  of  the  Detroit, 
Monroe  and  Toledo  electric  road.  It  is  understood 
that  preparation  is  being  made  to  arrange  through 
passenger  traffic  between  Port  Huron,  Detroit,  To- 
ledo, Cleveland  and  to  all  other  points  on  electric 
liiTcs  ]-each'ng  these  points. 

The  Detroit  United  Railway  has  surveyors  at  work 
running  a  line  for  a  private  right-of-way  from  Romeo 
to  Almont.  It  is  understood  that  if  the  land  can 
be  secured  the  road  will  be  constructed  this  summer. 

C.  G.  W. 


Rocky  Mountain  States. 

Salt  Lake  City,  May  20. — The  Washington  Water 
Power  Company  proposes  the  installation  at  Post 
Falls,  Idaho,  of  an  electric  power  plant  with  a  ca- 
pacity of  10,000  horsepower.  It  will  be  used  for 
the  operation  of  the  Coeur  d'Alene  mines  and  the 
electric  railway.  The  power  from  the  Spokane  and 
Post  Falls  is  to  be  utilized.  Plans  for  the  develop- 
ment of  the  power  will  be  submitted  by  Clemens 
Hershel  of  St.  Paul,  whose  services  have  been  en- 
gaged for  that  purpose. 

The  Pan  Power  and  Electric  Company,  with  a 
capitalization  of  $io,oco,  has  tiled  articles  of  incor- 
poration at  Salt  Lake  City,  Utah.  Thomas  C.  Cal- 
lister  is  designated  as  president  and  manager  of  the 
company. 

Transformers  and  other  machiner}^  of  the  Utah 
Light  and  Railway  Company  were  destroyed  during 
a  recent  storm  at  Ogden,  Utah,  the  damage  amount- 
ing to  $15,000. 

A  decision  of  the  Supreme  Court  of  Montana 
holds  that  the  city  of  Red  Lodge,  Mont.,  must  permit 
the  erection  of  poles  and  stringing  of  wires  through 
the  city  by  the  Rocky  Mountain  Bell  Telephone  Com- 
pany, notwithstanding  the  fact  that  the  city  ordi- 
nances call  for  underground  conduits. 

C.  J.  Ambross,  who  will  have  charge  of  the  con- 
struction of  the  electric  railway  between  Reno,  Nev., 
and  Sparks,  is  now  in  San  Francisco  arranging  for 
the  purchase  of  supplies  and  building  material  for 
the  new  line. 

The  Utah  Light  and  Railway  Company  of  Salt 
Lake  City  has  arranged  for  a  third  i, coo-horsepower 
supply  with  the  Bear  River  plant  in  anticipation  of 
the  demands  of  the  next  fall  and  winter.  A  fourth 
1,000-horsepower  is  expected  to  be  added  in  the 
course  of  another  year. 

Garff  &  Son  of  Logan,  Utah,  have  submitted  to 
the  City  Council  of  Salt  Lake  City  a  proposition 
to  establish  an  electric-lighting  plant  adequate  for 
all  the  needs  of  the  city,  the  plant  to  be  deeded  back 
to  the  city  at  the  expiration  of  10  years.  While  no 
definite  action  has  yet  been  taken,  it  is  considered 
almost  certain  that  the  council  will  accept  the  pro- 
posal, as  the  service  of  the  Utah  Light  and  Railway 
Company  is  said  to  be  inadequate.  It  is  estimated 
that  the  plant  will  cost  about  $200,000. 

The  Gold  Development  Company  of  Salt  Lake  has 
filed  on  the  flow  of  the  waters  of  Bullion  Canyon, 
where  the  company  proposes  to  establish  a  power 
plant. 

W.  H.  Baker  of  the  Postal  Telegraph-cable  Com- 
pany has  made  a  proposition  to  the  Rocky  Mountain 
Bell  Telephone  Company  for  the  privilege  of  putting 


Pacific  Slope. 

San  Francisco,  May  19.— A.  A.  Davis,  construction 
engineer  of  the  California  Gas  and  Electric  Corpora- 
tion, has  returned  from  a  trip  of  inspection  to  Se- 
bastopol,  vvhere  it  is  proposed  to  establish  a  sub- 
station to  transform  the  current  from  the  high-po- 
tential  lines    of  the   company. 

The  United  States  Land  Office  at  Washington, 
D.  C,  has  approved  of  the  application  for  rights-of- 
way  for  the  proposed  electric  road  to  the  Yosemite 
Valley,  as  filed  by  the  Yosemite  Valley  Railroad 
Company. 

The  Siskiyou  Electric  Power  Company  has  pur- 
chased the  plant  and  business  of  the  iEtna  Electric 
Light  Company  at  ^tna,  Colo.,  and  is  now  engaged 
in  extending  the  main  line  from  Fort  Jones  to  ^tna. 
A  party  of  surveyors  of  the  Bay  Counties  Power 
Company  of  San  Francisco  has  left  San  Francisco 
for  Carson,  Nev.,  for  the  purpose  of  completing 
surveys  for  the  construction  of  a  power  line  into 
Tonopah  and  the  gold  fields  of  Nevada. 

About  250  of  the  property  owners  on  Broadwav, 
Los  Angeles,  have  signified  their  assent  to  the  plan 
of  permanently  illuminating  that  thoroughfare.  There 
will  be  150  arc  lights  and  2.000  incandescent  lights 
of  16  candlepower.  The  cost  of  the  installation  with 
maintenance  for  one  year  will  approximate  $25,000, 
which  will  be  borne  by  the  property  owners. 

The  Fred  E.  Sander  Company  of  Seattle,  Wash- 
has  commenced  work  on  the  construction  of  the 
Seattle-Everett    electric   railway. 

D.  M.  Drumheller.  owner  of  the  Palmer  Moun- 
tain tunnel  property,  located  at  Loomis,  Wash.,  states 
that  an  electric  plant  will  be  installed  on  the  property 
this  summer.  The  electric  plant  will  cost  about 
$150,000. 

The  Condon  Water  and  Pov/er  Company  of  Med- 
ford.  Ore.,  of  which  Dr.  C.  R.  Ray  is  manager,  is 
letting  contracts  for  a  transmission  line  to  extend 
from  Ashland  to  Grants  Pass.  The  company  will 
devote  special  attention  to  the  irrigation  of  'farms 
by  a  system  of  electric  pumps. 

The  Imperial  Light  and  Power  Company  of  Im- 
perial, Cal.,  is  about  to  install  an  electric  power  plant 
to  be  operated  in  conjunction  with  the  water  plant 

A. 


Texas  and  Mexico. 

Austin.  Texas,  May  19.— A  movement  is  on  foot 
to  build  an  interurban  electric  railway  from  Dallas 
to  Grand  Saline,  Texas,  a  distance  of  about  65  miles 
The  proposed  road  will  pass  through  the  towns  of 
Mesquite,  Forney,  Terrell.  Wills  Point  and  a  number 
of  smaller  places.  Schuyler  Marshall  and  R.  S.  Kim- 
brough  of  Mesquite  are  interested  in  the  project. 

C.  L.  Rocker  will  install  an  electric-light  and 
power  plant  at  De  Leon. 

It  is  announced  by  F.  M.  Haines,  general  manager 
of  the  North  Texas  Traction  Company,  which  has 
its  principal  office  at  Fort  Worth,  that  the  companv 
will  double-track  its  road  between  Fort  Worth  and 
Handley. 

It  is  announced  that  the  company  recently  organ- 
ized for  the  purpose  of  installing  an  electric-power 
plant  on  the  Naranja  River  on  the  San  Antonio 
hacienda,  state  of  Colima,  Mexico,  has  acquired  the 
street-railway  system  in  the  city  of  Colima  and  will 
convert  it  into  electric  traction.  It  is  estimated  that 
at  least  1,500  horsepower  can  be  developed  The 
electric  current  will  be  carried  to  Colima  over  a 
transmission  line  24  kilometers  long.  This  power 
plant  will  also  furnish  lights  for  the  city  of  Colima. 

I  he  street-railway  system  in  the  city  of  Hermo- 
sillo  has  been  purchased  by  the  Sonora  Bank  of 
Hermosillo  for  $30,000.  It  is  stated  that  a  company 
will  be  organized  to  operate  the  property  and  that  i't 
will  make  extensive  improvements. 

W.  T.  Tliornton,  former  governor  of  the  territory 
of  New  Mexico,  has  made  application  to  the  gov- 
ernment of  the  state  of  Jalisco  for  the  establishment 
of  an  extensive  system  of  electric  street  railwav  in 
the  city  of  Guadalajara.  The  application  is  made 
on  behalf  of  a  syndicate  of  American  capitalists, 
who  offer  as  a  remuneration  for  the  proposed  conces- 
sion to  contribute  $300,000  toward  the  paving  of  the 
streets  of  the  city.  The  application  for  the  concession 
will,  it  is  understood,  be  granted,  and  the  work  of 
constructing  a  complete  system  of  electric  traction 
here  will  soon  be  commenced.  It  is  the  intention  of 
Governor  Thornton  and  his  associates  to  obtain 
the  power  for  operating  the  proposed  system  from 
the  Rio  Grande  de  Santiago.  The  granting  of  this 
concession  is  being  strongly  opposed  by  Jose  Maria 
Bermejillo,  the  wealthy  Spaniard  of  the  City  of 
Mexico,  who  owns  the  existing  street-railway  system 
in  Guadalajara. 

The  new  electric-railway  system  in  Aguascalientes, 
owned  by  Juan  Douglas,  has  been  formally  inaugu- 
rated. Governor  Rivas  Mercado  of  the  state  of 
Aguascalientes  participated  in  the  ceremony.        H. 
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PERSONAL. 

Samuel  Hunt  of  Cincinnati,  Ohio,  has  been  elected 
a  vice-president  of  the  New  York,  Westchester  and 
Boston  Railroad  Company,  and  will  have  the  super- 
vision of  the  construction  of  the  Westchester  and 
Boston    (Mass.)    electric  road. 

The  Detroit,  Monroe  and  Toledo  Electric  Railwav 
Company  has  recently  appointed  George  M.  Henry 
as  general  passenger  and  freight  agent  and  E  H 
Faupp  of  Rochester,  N.  Y.,  as  chief  train  dispatcher' 
Iheir  headquarters   will  be   in   Detroit,   Mich. 

h.  C.  Ewer  has  resigned  as  manager  of  the  lan- 
sing  (Mich.)  exchange  of  the  Michigan  Telephone 
Company,  to  become  assistant  manager  of  the  Lan- 
sing and  Suburban  Traction  Company.  G.  L.  Will- 
iams of  Lapeer,  Mich.,  succeeds  Mr.  Ewer  as  man- 
ager of  the  telephone  company. 

c-i.''^'^"'^'^^"''^^'"^'  '^  expressed  at'  the  death  of  John 
bhaw  Marshall,  electrical  engineer  of  the  Chamber 
of  Commerce.  New  York.  His  death  was  indirectly 
due  to  a  fall  sustained  while  in  his  office,  which 
broke  one  of  his  ribs  and  afterward  developed  symp- 
toms of  blood  poisoning.  Mr.  Marshall  was  born  in 
New  York  56  years  ago. 

E.  H.  McHenry,  who  recently  resigned  the  posi- 
tion of  chief  engineer  of  the  Canadian  Pacific  Rail- 
way, has  accepted  the  fourth  vice-presidency  of  the 
New  York,  New  Haven  and  Hartford  Railway  Com- 
pany, and  will  in  the  future  be  connected  with  the 
electrical  development  of  this  system,  which  has 
recently  adopted  electrical  power  upon  many  of  its 
branches. 

,  Y'  -^^  '-''^yt'  delivered  an  interesting  lecture  on 
Meters  at  the  recent  meeting  of  the  Pittsfield 
(JMass.)  branch  of  the  American  Institute  of  Elec- 
trical Engineers.  He  thoroughly  described  the  de- 
sign and  construction  of  the  various  instruments 
used  for  measuring  current  and  used  about  75  slides 
JWr.  Lloyd  is  a  recognized  authority  on  measurino- 
instruments,  havino'  been  for  the  last  six  years  in 
charge  of  the  instrument  work  of  the  Stanley  Elec- 
tric Manufacturing  Company  He  is  leaving  the 
Stanley  company  to  accept  a  position  with  the  Brit- 
ish fhomson-Houston  Company  in  England  to  take 
charge  of  its  instrument  development 


ELECTRIC  LIGHTING. 

The  $10,000  electric-light  plant  at  Senatobia,  Miss 
has  been  completed  and  put  into  operation. 

The  Mitchell  (S.  D.)  Electric  Company  will  double 
Its  capacity  to  meet  the  demand  for  incandescent 
lights. 

Fire  recently  destroyed  the  plants  of  the  electric- 
light  and  waterworks  companies  at  Addison,  N.  Y. 
The  loss  amounts  to  nearly  $70,000. 

The  City  Council  of  Woodville,  Miss.,  will  receive 
bids  until  June  7th  for  the  erection  of  an  electric- 
light  plant  and  a  system  of  waterworks. 

Bids  will  be  received  by  the  quartermaster  at 
Vancouver  Barracks,  Vancouver,  Wash.,  for  the  con- 
struction of  an  electric-lighting  system  at  the  bar- 
racks. 

J.  J.  Ferrell,  who  has  a  50-year  franchise  and  a  30- 
year  contract  for  furnishing  the  city  of  Brinkley. 
Ark.,  with  light  and  water,  is  erecting  a  $40,000 
plant  in  that  city. 

A  special  election  will  be  held  in  Buriington.  Wis., 
to  vote  on  the  proposition  to  install  an  electric-light 
plant.  The  light  commission  favors  the  erection  of  a 
municipal  plant  to  cost  $27,000. 

The  Maryland  Telephone  and  Telegraph  Company 
is  negotiating  for  the  purchase  of  a  S50.000  site  for 
its  electric-light  and  power  plant  in  Baltimore.  The 
company  will  expend  $1,000,000  in  this  plant. 

On  June  14th  the  citj-  of  Aberdeen,  Miss.,  will  have 
a  special  election  to  decide  the  question  of  issuing 
$70,000  bonds  for  the  construction  of  an  electric- 
light  plant,  waterworks  and  sewerage  system. 

The  Geneseo  (111.)  Electric  Light  Company  has 
secured  a  contract  with  the  city  calling  for  156  50- 
candlepower  lamps  for  street  lighting  at  the  rate 
of  $2  a  month  per  lamp.  The  company  will  enlarge 
its    plant. 

The  Chafee  County  Electric  Light.  Power  and 
Railway  Company  of  Salida.  Colo.,  has  been  incor- 
porated with  a  capital  of  $500,000.  Among  those 
interested  are  V.  C.  Davenport.  F.  L.  Bateman  and 
D.  H.  Craig. 


A  charter  has  been  granted  to  the  United  Water, 
Gas  and  Electric  Company  of  Sedalia,  Mo.  The 
company  has  a  capital  of  $1,000,000  and  has  consoli- 
dated the  water,  gas  and  electric  companies  of  Se- 
dalia. 


ELECTRIC  RAILVl/AYS. 

The  Kansas  City-Leavenworth  Electric  Railway 
Company  will  run  cars  every  half  hour  instead  of 
everj'  hour,  owing  to  the  increased  traffic. 

It  is  stated  that  the  McKinley  s.vndicate  will  invest 
$500,000  this  year  at  Galesburg,  111.,  and  vicinity,  in 
extending  and  improving  electric-railway  lines,  build- 
ing power  houses,  etc 

R.  S.  Kimbrough.  Schuyler  Marshall  and  associate 
capitalists  are  pushing  a  new  interurban  electric-rail- 
way projection  from  Dallas.  Texas.  The  ne_w  line 
is  to  parallel  the  Texas  and  Pacific  railway  for  ap- 
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proximately  lOO  miles,  touching  the  important  towns 
of  Mesquite,  Forney,  Terrell,  Will's  Point  and  Grand 
Saline.  Nearly  all  of  the  right-of-way  has  been 
procured. 

The  Omaha,  Lincoln  and  Beatrice  Electric  Railway 
Company  of  Lincaln,  Neb.,  projecting  the  new 
electric  line  between  the  cities  named,  has  filed  an 
amendment  to  its  articles  of  incorporation,  increas- 
ing its  capital  stock  from  $200,000  to  $2,250,000. 

There  is  said  to  be  at  present  about  1,000  miles 
of  electric  railway  in  the  state  of  Iowa.  No  move- 
ment in  Iowa  is  considered  of  more  significance  to 
the  farmers  than  the  electric- railway  movement,  and 
it  is  hardly  more  than  10  years  old. 

The  Arkansas  Valley  Transit. Company  is  construct- 
ing an  electric  interurban  railway  connecting  Hutch- 
inson, Newton  and  Wichita,  Kan.  When  the  line 
is  completed  a  modern  system  will  be  constructed  in 
Hutchinson,  to  supersede  the  present  horse-car  line. 

The  Illinois  Central  Traction  Company  opened  its 
new  electric  railway  between  Springfield  and  River- 
ton,  111.,  last  week.  Superintendent  Ambuhl  of  De- 
catur was  in  charge  of  the  first  car  and  was  pleased 
with  the  indications  for  a  good  business  from  the 
start. 

The  St.  Louis,  Kirkwood  and  Manchester  Raihvay 
Company  has  been  granted  a  franchise  to  construct  a 
double-track  electric  railway,  beginning  at  the  south- 
western part  of  Forest  Park  and  running  through 
Kirkwood  and  Des  Peres  to  Valley  Park  and  Man- 
chester. 

The  Southern  Illinois  Electric  Traction  Company 
has  voted  an  increase  in  capital  stock  from  $50,000 
to  $2,000,000.  An  extensive  system  of  electric  rail- 
ways is  planned  for  the  southern  part  of  the  state, 
the  present  operations  being  in  the  vicinity  of  Mt. 
Vernon. 

At  the  annual  meeting  of  the  stockholders  of  the 
Galesburg  and  Kewanee  (111.)  Electric  Railway 
Company  it  was  decided  to  move  the  headquarters 
from  Galesburg  to  Kewanee.  Plans  were  discussed 
for  extending  the  system.  The  officers  elected  were: 
President,  W.  PI.  Lyman;  vice-president,  H,  W. 
Crane;  secretary  and  treasurer,  F.  M.  Lay. 

A  deal  is  about  closed  for  the  merging  of  the  elec- 
tric street-railway  system  of  the  Alton  (111.)  Light 
and  Traction  Company  with  the  interurban  line  being 
built  from  East  St.  Louis  to  Alton.  The  new  com- 
pany will  be  known  as  the  Alton,  Granite  and  St. 
Louis  Traction  Company.  The  principal  office  will 
be  in  Alton  and  the  entire  system  will  be  under  the 
direction  of  J.  F.  Porter. 

A  new  system  of  electric  traction  in  place  of  the 
overhead  trolley  or  third  rail  will  be  used  in  op- 
crating  the  Nashville  and  Gallatin  and  Nashville 
and  Columbia  (Tenn.)  electric  railways.  A  feed 
wire  carrying  the  current  is  run  through  an  under- 
ground conduit  parallel  with  the  track.  It  is  claimed 
chat  the  system  affords  perfect  protection  and  is  more 
sightly  than   the   overhead   trolley. 

In  a  special  election  at  Marshalltown,  Iowa,  on 
the  proposition  of  voting  a  three  per  cent,  tax  to 
aid  the  Marshalltown  Electric  Street  and  Interurban 
Railway  Company  in  the  construction  of  its  line 
from  Marshalltown  to  Grundy  Center,  the  propo- 
sition carried  by  a  vote  of  over  two  to  one.  This 
tax  is  payable  one-half  when  the  line  is  completed, 
and  the  balance  the  following  year. 

The  Public  Service  Corporation  of  New  Jersey 
has  opened  its  trolley  route  from  Jersey  City  to 
Trenton.  The  route  is  63  miles  long,  while  that 
traversed  by  the  Pennsylvania  railroad  is  57  miles. 
The  line  passes  through  Newark,  Elizabeth  and  New 
Brunswick.  From  Tienton  passengers  are  forwarded 
by  steamboat  to  Philadelphia.     The  fare  is  $2. 

Superintendent  Ralph  Peters  of  the  Pennsylvania 
lines  states  that  the  Cincinnati  and  Muskingum 
(Ohio)  railroad  is  planning  to  equip  the  line  from 
Trinway  to  Lancaster  with  electric  power,  so  as  to 
compete  with  interurban  lines  that  are  contemplated. 
Mr.  Peters  says  that  to  meet  such  competition  it 
is  necessary  to  introduce  electricity,  as  an  electric 
line  can  be  operated  cheaper  than  a  steam  road. 

The  Southwest  Missouri  Electric  Railway  Com- 
pany, according  to  the  Joplin  News  Herald,  is  one  of 
the  prominent  enterprises  that  have  helped  to  build 
Joplin.  The  company  has  46  miles  of  track  running 
from  Joplin  to  Galena,  Webb  City,  Carterville,  Car- 
thage, Duenweg  and  Chitwood.  The  rolling  stock 
and  equipment  are  of  the  best  and  the  track  is  mostly 
T  rails.  The  present  management  of  the  company 
dates  back  from  1889,  when  the  old  mule  road  was 
in  operation,  and  has  been  continued  since  that  time. 
Mr.  A.  H.  Rogers  of  Joplin  is  president  and  general 
manager. 

As  a  preliminary  to  the  establishment  of  fast 
through-car  service  on  the  Fort  Wavne  and  South- 
western Railway  and  Wabash  River  Traction  line  be- 
tween Fort  Wayne  and  Logansport,  Ind.,  a  trial  trip 
was  made  recently  in  a  special  car  by  officers  of  both 
lines.  Brief  stops  were  made  at  Wabash,  Hunting- 
ton and  Peru,  and  slowdowns  were  made  through 
these  places  as  well  as  in  the  towns  of  Fort  Wayne 
and  Logansport,  the  purpose  being  to  consume  as 
nearly  the  actual  time  and  no  more  than  would  be 
required    in    regular   limited    service.      The    running 


time  from  Fort  Wayne  to  Logansport  was  two  hours 
and  40  minutes,   the   distance  being  79  miles. 

The  Louisville  (Ky.)  and  Interurban  Railroad 
Company  expects  to  have  three  additional  suburban 
lines  in  operation  before  the  close  of  the  summer 
season. 


POWER  TRANSMISSION. 

Steel  towers  200  feet  high  are  being  erected  on 
the  banks  of  the  Calumet  River  by  the  Illinois  Steel 
Company  to  carry  an  electric  power  cable  to  its  new 
cement  plant  at  Buffington.  Ind.  The  elevation  of 
the  cable  will  permit  vessels  with  the  tallest  masts 
to  pass  underneath.  It  is  held  that,  by  carrying  the 
cable  through  the  air  instead  of  along  the  bed  of 
the  river,  a  great  loss  of  electricity  is  done  awaj'- 
with.  The  cable  for  the  new  transmission  line  is 
six  miles  long. 

At  a  meeting  of  the  board  of  directors  01  the 
Niagara,  Lockport  and  Ontario  Power  (Company, 
held  on  May  21st,  in  Lockport,  the  following  action 
v.as  taken  :  Paul  T.  Brady  of  Syracuse  was  elected 
to  fill  the  vacancy  existing  through  the  death  of  the 
Hon.  John  E.  Pound.  The  resignation  of  the  Hon. 
Chaunce}"  E  Dunkelberger  was  accepted  and  Cas- 
sisus  M.  Wicker  of  New  York  was  chosen  in  his 
place.  The  resignation  of  J.  K.  Perrj^  also  of  Lock- 
port,  was  accepted  and  Robert  E.  Drake  of  Syracuse 
was  elected  in  his  place.  The  directors  authorized 
the  officers  to  issue  a  call  for  a  stockholders"  meet- 
ing to  increase  the  capital  stock  to  $10,000,000.  The 
directors  authorized  the  officers  to  issue  a  call  for 
?.  stockholders'  meeting  to  authorize  the  execution 
of  a  mortgage  on  the  properties  of  the  company  for 
the  purpose  of  a  boiid   issue. 


SOCIETIES  AND  SCHOOLS. 

An  electrical  association  for  North  Dakota  has 
been  formed  at  Grand  Forks.  J.  S.  Leary  of  Valley 
City  was  elected  president  and  J.  S.  Fuller  of  Lari- 
more  secretary.  The  next  meeting  will  be  held  in 
Fargo  in  October. 

The  Ohio  Interurban  Railway  Association  is 
scheduled  to  be  in  session  at  Columbus  as  the  West- 
ern Electrician  goes  to  press.  The  matter  of  one 
company  running  cars  over  the  tracks  of  another  will 
be  one  of  the  principal  topics  discussed.  Not  much 
attention  has  been  paid  to  the  question  in  the  past, 
but  with  the  multiplicity  of  roads  and  the  frequency 
with  which  special  cars  are  run  over  other  lines, 
some  means  must  be  had  for  estimating  the  cost. 
The  matter  is  in  the  hands  of  the  transportation 
committee  of  the  association.  It  is  also  probable 
that  the  coupon-book  matter  will  be  settled  at  this 
meeting,  although  there  is  such  a  variety  of  opinion 
that  it  may  take  some  time  to  come  to  a  decision. 

The  work  of  construction  on  the  new  Engineering 
School  of  the  University  of  Pennsylvania  in  Phila- 
delphia is  now  well  under  way,  and  it  is  hoped  to  have 
the  major  part  done  by  fall.  The  building  will  be 
the  largest  on  the  university  campus  and  will  have 
a  floor  space  of  128,000  square  feet.  It  will  have  a 
frontage  of  300  feet  on  Locust  Street,  a  depth  of  160 
feet  and  a  wing  in  the  rear  50  feet  square.  The  base- 
ment will  be  taken  up  with  rooms  for  lockers,  toilet 
rooms,  the  heating  and  ventilating  plant  and  the  heavy 
machinery  for  geodetic  and  hj^draulic  experiments. 
The  upper  floors  will  have  more  experimental  ma- 
chinery, class  rooms  and.  drawing  rooms.  When  the 
building  is  completed  an4_  the  entire  plant  installed 
the  university  will  possess  one-  of  the  finest  plants  for 
the  teaching  of  engineering  in  the  world.  The  cost 
will  be  close  to  half  a  million  dollars,  and  the  entire 
sum  has  been  raised  by  subscription  among  the 
alumni  of  the  department  and  the  friends  of  the  uni- 
versity. 

In  response  to  a  letter  received  from  Mr.  Calvin 
W.  Rice,  chairman  of  the  American  Institute  of 
Electrical  Engineers  building  fund  committee,  the 
executive  committee  of  the  Iowa  State  College 
branch  of  the  American  Institute  of  Electrical  En- 
gineers appointed  a  local  committee  to  solicit  sub- 
scriptions from  local  members  and  ''students"  of  the 
Institute.  The  committee  consists  of  Mr.  B.  S. 
Lamphear  (chairman),  Mr.  G.  W.  Bissell  and  Mr. 
F.  A.  Pielsticker.  This  committee  decided  to  solicit 
subscriptions  from  the  members  of  the  Iowa  State 
College  branch  of  the  Institute,  each  of  these  sub- 
scriptions to  be  a  part  of  the  subscription  to  the 
Institute  building  fund.  The  committee  has  been 
successful,  having  raised  about  $700,  with  several  of 
the  local  members  yet  to  be  interviewed.  It  is 
thought  that  the  interest  which  has  thus  been  aroused 
in  Institute  matters  will  materially  strengthen  the 
local  organization  and  thus  eventually  prove  of  even 
greater  benefit  to  the  local  branch  than  to  the  fund. 


PUBLICATIONS. 


plug  may  be  detached  by  a  slight  backward  twist 
or  a  straight  pull.  The  line  terminals  are  mounted 
on  a  porcelain  base  and  covered  with  a  fiber-lined 
cup  of  brass. 

Dixon's  Ticonderoga  graphite  grease  is  a  product 
of  the  Joseph  Dixon  Crucible  Company  of  Jersey 
City,  N.  J.,  which  is  made  the  subject  of  a  little 
pamphlet  issued  by  the  company  explaining  the 
merits  of  grease  which  is  used  for  heavy  machine 
work. 

Owing  to  the  demand  for  Pass  &  Seymour's  last 
catalogue,  they  found  it  necessary  to  issue  a  second 
edition,  which  has  just  been  received  from  the  print- 
ers and  which  will  be  mailed  on  application  to  their 
main  office  and  works  at  Solvay,  N.  Y.  The  com- 
pany is  also  sending  out  a  pamphlet  entitled  "Just 
a  Few  P.  &  S.  Specialties"  which  is  devoted  to  sign 
receptacles,  rosettes  and  transformer  cut-outs. 

Maps  of  the  city  of  St.  Louis  and  of  the  Fair 
grounds  are  contained  in  a  folder  issued  by  the 
Westinghouse  companies  with  bits  of  information 
about  the  car  service,  the  numbering  of  streets,  etc.. 
which  will  be  of  help  to  the  visitor  at  the  Fair. 
There  is  also  a  list  of  the  typical  Westinghouse  in- 
stallations located  in  the  city.  The  principal  build- 
ings on  the  grounds  are  carefully  indexed. 

One  of  the  well-prepared  publications  issued  by 
the  Faries  Manufacturing  Company  of  Decatur,  111., 
is  its  catalogue  No.  12  of  brass  castings  and  fittings 
for  gas,  electric  and  combination  fixtures.  Full-page 
half-tone  cuts  of  brass  castings  fill  over  half  the 
catalogue,  and  illustrate  the  high-grade  work  of  the 
company  in  this  line.  This  is  the  first  catalogue 
issut'd  by  this  company  exclusively  devoted  to  these 
lines  and  is  distributed  as  a  supplement  to  general 
catalogue  No.   11. 

Two  little  booklets  of  unique  design  are  to  be  cred- 
ited to  the  Columbia  Incandescent  Lamp  Company  of 
St.  Louis.  They  are  not  over  two  inches  wide  by 
five  inches  long,  but  they  attract  the  attention  at  once 
as  being  unusual.  One  is  printed  on  dark  red  paper 
with  a  brown  cover,  through  perforations  in  which 
may  be  seen  the  words  "Read  while  you  run"  and 
a  messenger  boy  following  instructions  at  a  lively 
"sprint."  The  other  booklet  is  of  much  the  same 
design  in  yellow  and  drab.  Both  contain  reading 
matter  on  Columbia  lamps. 


MISCELLANEOUS. 


A  substantial  gift  in  the  shape  of  a  set  of  neat 
leather  covers  containing  a  copy  of  the  "National 
Electrical  Code"  was  given  out  at  the  National  Elec- 
tric Light  convention  by  the  Petingill-Andrews  Com- 
pany of  Boston. 

A  tasteful  folder  with  a  postal  card  enclosed  comes 
from  the  H.  T.  Paiste  Company  of  Philadelphia,  and 
is  for  the  purpose  of  advertising  the  Pushin  at- 
tachment plug,  manufactured  by  the  company.     This 


The  officials  of  the  Oakland  Transit  Company  have 
resumed  their  plans  for  establishing  a  big  car-re- 
pairing and  car-manufacturing  plant  at  Emeryville, 
Cal.  It  is  expected  that  the  buildings  and  equipment 
will  cost  in  the  neighborhood  of  $100,000. 

A  process  of  preserving  meat  has  been  recently 
patented  which  consists  of  hanging  the  meat  on  an 
electrode  in  a  preservative  solution,  in  which  is 
also  hung  the  electrode  of  opposite  polarity.  A 
current  of  electricity  is  then  passed  from  one  elec- 
trode to  the  other  through  the  solution  and  also 
through  the  meat. 

The  German  government  is  planning  the  exploiting 
of  waterpower  in  Germany  on  a  large  scale,  the  inten- 
tion being  to  find  out  what  there  is  in  the  country 
as  to  waterpower  and  to  what  extent  it  is  be- 
ing utilized.  Besides  compiling  the  water-level  ob- 
servations since  the  year  1S96,  water  volumes  will 
also  be  ascertained,  and,  furthermore,  it  is  intended 
to  obtain  information  as  to  the  power  used  by  manu- 
facturing plants  gaining  their  energy  from  water- 
power. 

The  first  test  of  the  world's  greatest  organ,  situ- 
ated in  Festival  Hall  at  the  Exposition,  was  made 
a  few  days  ago,  and  it  is  said  that  the  sounds  resem- 
bled those  of  a  "horde  of  shrieking,  moaning  de- 
mons" suddenly  turned  loose.  The  organ  is  oper- 
ated by  two  motors  of  10  horsepower  each.  The 
test  was  for  simply  "blowing  out"  the  organ,  as  the 
builders  say,  for  the  purpose  of  getting  all  the 
machinery  in  smooth  running  order  before  the  tun- 
ing of  the  pipes  commences. 

It  is  stated  that  a  fleet  of  turbine-driven  steamships 
is  to  be  placed  on  the  Great  Lakes  by  British  capital. 
Plans  for  vessels  250  feet  long  and  of  Welland  Canal 
dimensions  as  to  beam  and  depth  have  been  drawn. 
The  Georgian  Bay  Navigation  Company  and  addi- 
tional capital  will  build  the  ships,  which  are  esti- 
mated to  cost  about  $200,000  each.  They  will  make 
the  round  trip  from  Toronto  to  Port  Arthur  or 
Duluth  in  eight  days.  The  ships  will  carry  250 
passengers  and  will  run  at  a  sustained  speed  of  16 
miles  an  hour. 

Among  the  interesting  exhibit's  at  the  Mines  and 
Metallurgy  Building  at  the  Fair  will  be  a  coal-testing 
plant  operated  by  the  United  States  Geological  Sur- 
vey. The  test  will  be  primarily  for  demonstrating 
the  most  economical  methods  for  the  utilization  of 
the  different  coals.  The  testing  plant  will  comprise 
two  standard  boilers,  a  gas  producer,  coke  ovens, 
washery  plant,  and  two  or  more  briquetting  plants. 
The  material  to  be  tested  will  be  collected  under  the 
direction  of  M'.  R.  Campbell  of  the  Geological  Sur- 
vey, who  will  procure  the  co-operation  of  the  vari- 
ous state  geologists.  Great  care  will  be  exercised 
to  see  that  the  samples  sent  for  testing  represent  the 
commercial  product  of  the  mines  or  districts  from 
which  the  coal  is  shipped  and  are  not  selected  sam- 
ples. 
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TRADE  NEWS. 

B.  B.  Cole,  George  Kaelberer  and  Harry  Schrock 
have  formed  a  partnership  for  the  purpose  of  con- 
ducting an  electrical  supply  business  in  JVIattoon.  Ill, 
Mr.  Schrock  is  superintendent  of  the  electric-light 
system  of  Mattoon. 

The  Martin-Reynolds  Electric  Company  of  Little 
Rock,  Ark.,  has  been  incorporated  to  deal  in  elec- 
trical implements  and  install  electrical  machinery. 
Among  the  incorporators  are  E.  T.  Reynolds  and 
T.  B.  Martin.  The  capital  of  the  new  company  is 
$ii.ooc. 

The  offices  and  salesrooms  of  the  National  Stamp- 
ing and  Electric  Works  of  Chicago  have  recently 
been  moved  from  Michigan  Street  and  La  Salle 
Avenue  to  more  commodious  quarters  at  133  to  139 
South  Clinton  Street.     The  company  wishes  to  call 


the  attention  of  the  trade  to  its  type-M   multipolar 
motor,   especially   adapted   for   elevator   service. 

llio  Hazard  Manufacturing  Company  of  Wilkes- 
barre.  Pa.,  announces  that  the  sale  of  its  wire-rope 
product  in  Chicago  and  western  territory  has  been 
brought  under  its  own  management.  Offices  and 
warehouse  have  been  established  at  71-73  West  Ad- 
ams Street,  Chicago,  with  Robert  A.  Peet  as  sales 
agent.  Homer  A.  Wessel,  Jr.,  will  be  Mr.  Feet's 
assistant.  A  large  and  complete  stock  of  wire  ropes, 
fastenings  and  fi.xtures  are  carried  in  the  warehouse. 


BUSINESS. 

The  Trumbull  Electric  Manufacturing  Company 
of  Plainville,  Conn.,  is  manufacturing  a  three-oanel 
cutout  mounted  in  a  neat  box  with  connections  for 
two  or  three-wire  circuits,  which  fact  is  one  of  the 
advantages  of  the  device.     The  individual  panels  are 


three  by  6  1-16  inches.    Each  additional  circuit  would 
add  three  inches  to  the  length  of  the  box. 

The  H.  W.  Johns-Manville  Company  wishes  to 
interest  engine  operators  in  its  Mobilene  sheet  pack- 
ing for  cylinder  heads  of  gas  and  gasoline  engines. 
It  is  durable  and  efficient  and,  it  is  said,  will  not 
blow  out.  It  comes  in  sheets  40  inches  square  or 
rolls  40  inches  wide.  It  is  one-thirty-second  inch 
thick  and  weighs  abottt  4V2  pounds  a  square  yard. 

A.  Bushnell  of  Kansas  City,  Mo.,  who  has  been 
in  the  lumber  business  since  18S6,  makes  a  specialty 
of  cypress  poles  creosoted  and  treated  with  chloride 
of  zinc.  Mr.  Bushnell  claims  that  a  pole  treated  in 
this  manner  will  outlast  any  two  poles  not  so  treated. 
Mr.  Bushnell  has  supplied  many  of  the  leading  con- 
sumers in  the  West  and  Southwest  and  will  be 
pleased  to  give  full  particulars  to  those  in  the  mar- 
ket  for  poles. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


759jSs8-  Air-brake  Mechanism.  Guss  A.  Brooks, 
Covington,  Ky.     Application  filed  June  15,  1903- 

The  electric  car  motor  is  run  as  a  generator  in  stop- 
ping or  coasting  and  pumps  the  air  for  the  air  brakes. 

759,876.  Trolley  Wheel  and  Harp.  Frank  W.  Gar- 
rett and  Joseph  D.  Forrer,  Johnstown,  Pa.,  as- 
signors to  the  Westinghouse  Electric  and  Manu- 
facturing Company,  Pittsburg,  Pa.  Application 
filed  December  26,  1901. 

Oil  is  retained  in  reservoirs  back  of  and  below  the 
trolley-wheel  journals.  When  the  trolley  is  raised  to 
the  operating  position  the  reservoirs  are  raised  and  the 
oil  permitted  to  flow  to  the  bearings. 

759,880.  Electric  Arc  Lamp.  Otto  Gross,  near  Man- 
chester, England.  Application  filed  December 
II,   1903. 

An  arc  lamp  having  converging  carbon  tubes  contains 
carbons  within  the  tubes,  and  fixed  rotatable  wheels  en- 
gaging the  carbons  driven  by  positive  gear.  Angu- 
larly movable  clutch  wheels  clutch  the  carbons.  So- 
lenoids located  above  the  arc  have  cores  actuating  a  rock- 
ing bar.  A  ratchet  mechanism,  vibrating  bars  _  and  a 
rock  shaft,  an  arm  upon  the  rock  shaft  and  a  vertical  rod 
working  the  angularly  movable  clutch  wheels  are  further 
specified. 

759,887.  Process  of  Manufacturing  Peroxides.  Fried- 
rich  Hinz,  Berlin,  Germany.  Application  filed 
November  23,  1903. 

Electrolytic  production  of  the  peroxides  of  magnesium 
and  of  zinc  in  an  electrolyzer  is  accomplished  by  charging 
the  anode-compartment  with  an  aqueous  solution  of  the 
corresponding  metallic  chloride  and  the  cathode  compart- 
ment with  a  neutral  aqueous  solution  of  the  same  chloride 
and  of  the  hydrogen  peroxide,  and  passing  an  electrolyzing 
current    through    the     solutions. 

759,900.  Armature  Winding.  Frank  A.  Merrick, 
Johnstown,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pitts- 
burg, Pa.     Application  filed  October  25,  1900. 

The  armature  coil  has  its  two  sides  equidistant  from 
the  axis  of  the  armature,  and  its  ends  each_  provided  with 
two  reverse   oblique    portions  disposed  in   different  planes. 

759,904.  Regulating  Apparatus  for  Theatrical  Elec- 
tric Lighting.  Ernest  F.  Moy  and  Percy  H. 
Bastie,  St.  Pancras,  London.  England.  Appli- 
cation filed  December  11,  1903. 

A  shaft  carries  two  ratchet  wheels  secured  thereon  and 
a  revoluble  wheel  loosely  mounted  between  the  ratchet 
wheels.  The  shaft  operates  the  resistances  of  the  various 
circuits. 

759,909.  Electrical  Furnace.  Richard  M.  Pelton, 
Detroit,  Mich.  Application  filed  December  3, 
1902. 

A  dentist's  furnace  is  described,  the  shell  of  which  is 
provided  with  heating  wires. 

759,910-  Electric  Separator.  Alonzo  H.  Perry,  St. 
Louis  County,  Mo.  Application  filed  February 
28,  1903. 

In  an  electrical  separator  is  a  receiving  plate  adapted 
to  receive  a  charge  of  electricity.  An  inclined  feed  plate 
has  its  working  face  composed  partly  of  conducting  and 
partly  of  non-conducting  material,  the  conducting  part  of 
the  feed  plate  beings  within  the  inductive  influence  of  the 
receiving  plate.  Means  are  provided  for  preventing  the 
contact  of  the  metallic  particles  with   the  receiving  plate. 

759.915-  Electric  Switch.  Max  von  Recklinghausen. 
New  York,  N.  Y.,  assignor  to  the  Cooper  Hewitt 
Electric  Company,  New  York,  N.  Y.  Applica- 
tion filed  April  22,  1902. 

Sets  of  electric  terminals,  the  members  of  each  set 
being  relatively  movable,  are  supplied  with  means  for 
operating  all  the  sets  to  close  the  circuit.  One  or  more 
of  the  sets  may  also  be  operated  to  break  the  circuit 
by  a  quick  movement.  Positive  means  are  added  for 
separating  the  terminals  of  one  of  the  sets  on  the  re- 
lease of  the  described  operating  means  for  all  the  sets. 

759.916-  Quick-break  Oil  Switch.  Max  von  Reck- 
linghausen, New  York,  N.  Y..  assignor  to  the 
Cooper  Hewitt  Electric  Company,  New  York, 
N.   Y.     Application  filed  April  22,   1902. 

In  an  electric  switch  are  an  operating  handle  and  shaft 
and  a  pair  of  contact  terminals  with  means  connected  with 
the  shaft  for  removing  one  member  of  the  pair  from  the 
path  of  the  other  during  the  rotation  of  the  shaft  in  one 
direction,  and  for  releasing  the  aforesaid  member  into 
contact  with  the  other  when  a  certain  limit  of  motion  has 
been  reached. 

759.924.  Bracket  for  Desk  Lights.  Theodore  Smith, 
Chicago,   111.      Application  filed  July  27,   1903. 

A  tubular  member  is  adapted  to  receive  an  electric  cord 
and  a  lamp  soclcet  is  secured  to  one  end  of  the  tubular 
member. 

759.925.  Bracket  for  Electric  Lights.  Theodore 
Smith,  Chicago,  111.  Application  filed  July  27, 
1903. 


Issued  (United  States  Patent  O^ceJ  May  77,  tgo4. 

The  lamp  is  mounted  on  a  swinging  arm  with  a  re- 
flector so  arranged  that   the    rays  are   directed    downward. 

759.926.  Bracket  for  Electric  Lights.  Theodore 
Smith,  Chicago,  111.  Original  application  filed 
July  27,  1903.  Divided  and  this  application 
filed  December  22,   1903. 

Secured  to  a  bracket  is  a  movable  arm,  which  carries 
the  lamp. 

759.927.  Coil  Casing,  Charles  F.  Splitdorf,  New 
York,  N.  Y.     Application  filed  July  24,  1903. 

An   insulatin"-  casing  for  induction  coils  is  described. 

759,941.  Plug  Receptacle  for  Electric  Circuits. 
John  H.  Trumbull.  Plainville,  Conn.,  assignor 
to  the  Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.  Application  filed  Octo- 
ber 9,   1903. 

In  a  plug  receptacle  is  a  block  of  insulating  material 
having  a  cylindrical  depression,  with  grooves  formed 
in  the  walls  of  the  depression.  A  cylindrical  contact 
member  has  means  for  holding  it  within  the  recess  and  is 
provided  with  ears  arranged  upon  the  exterior  walls  of 
the  cylindrical  contact  and  adapted  to  rest  in  the  recesses 
of  the  depression. 
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759,962.  Plural  Lamp  Socket.  Reuben  B.  Benja- 
min, Chicago,  111.,  assignor  lo  the  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 
Application  filed  December  9.  1901. 

A  plug  cluster  comprises  a  base  carrying  a  plug  and 
associated  contacts  adapted  to  be  inserted  in  a  lamp  socket. 
and  a  number  of  lamp-holding  devices  and  associated  con- 
tacts electrically  connected  between  the  plug  contacts. 

759.963-  Plural  Lamp  Socket.  Reuben  B.  Benja- 
min. Chicago.  111.,  assignor  to  the  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 
Application   filed  July   18,    1902. 

Lamp-holding  devices  are  secured  on  an   insulated  base. 

759,967.  Alternating-current  Motor.  Alexander  J. 
Churchward.  Brooklyn,  N.  Y.  Application  filed 
March  29,  1897. 

A  single-phase  alternating-current  motor  has  an  arma- 
ture provided  with  a  continuous-current  winding  and 
commutator  and  operated  by  alternating  current  passed 
to  its  armature  coils  through  the  commutator.  An  auto- 
matic regulator  is  responsive  to  changes  in  the  speed  of 
the  armature  while  so  operated,  and  is  adjusted  to  keep  the 
armature   at   a    synchronous  speed- 

759,981.  Electric  Cable.  Johannes  Frisch.  Miil- 
heim-on-the-Rhine.  Gemiany,  assignor  to  Felten 
&  Guilleaume.  Carlswerk  Actien-Gesellschaft, 
Miilheim-on-the-Rhine,  Germany.  Application 
filed  May  5.  1902. 

An  air-space  electric  cable  has  a  core  of  insulating  ma- 
terial angular  in  cross  section,  and  conducting  wires  are 
wound  spirally  about  the  core,  so  as  to  touch  the  apices 
of   the    core  only. 

759.987.  Facsimile-telegraph  Apparatus.  Ernst  K. 
Gruhn.  Dresden.  Germany,  assignor  to  Telauto- 
graph, Gesellschaft  mit  Beschraenkter  Haftung, 
Dresden.  Germany.  Application  filed  November 
20,   1902. 

A  transmitting  mechanism  for  facsimile  telegraphs  em- 
bodies the  devices  whereby  the  movement  of  the  stylus 
is  decomposed  into  orthogenal  co-ordinates  to  effect  a 
variation  in  the  resistance  of  the   line  conductors. 


760,012.  Electric  Self-registering  Target.  Theodore 
F.  Oct j  en,  Augusta,  Ga.  Application  filed  April 
14,  1903. 

Circuit-closing  devices  are  operated  by  the  weight  of  the 

projectile,    which    operate    signals. 

760,023.  Apparatus  for  the  Electrolytic  Refining  of 
Metals.  Alfred  Schwarz,  New  York,  N.  Y.,  as- 
signor to  the  General  Metals  Refining  Company. 
New  York,  N.  Y.  Application  filed  November 
22,  1902.     Renewed  November  20,  1903. 

Electrolytic  apparatus  for  the  refining  of  metals  consists 
of  a  cathode,  consisting  of  a  number  of  substantially 
parallel  plates,  and  a  soluble  anode,  the  cathode  plates 
being  spaced  apart  and  arranged  at  an  angle  to  the  face 
of  the  anode  so  that  there  will  be  a  free  circulation  of 
the  solution  whereby  the  metal  will  be  deposited  on  both 
sides  of  the  cathode  plates. 

760,029.  Telegraph  Sounder.  John  F.  Skirrow,  East 
Orange,  N.  J.     Application  filed  January  8,  1904. 

A  tension  spring  for  the  sounder  armatures  is  provided 
and  also  a  rotatable  tension  bar.  A  hollow  post  supports 
the  bar  and  a  spring  within  the  post  is  adapted  to  exert 
a    pressure   on    the   tension   bar. 

760,057.  Process  of  Electrically  Smelting  Materials. 
Alfred  H.  Cowles,  Cleveland,  Ohio.  Application 
filed  October  20,  1903. 

Materials  which  are  normally  poor  conductors  of  elec- 
tricity, but  whose  conductivity  increases  with  their  tem- 
perature, may  be  smelted  by  supporting  a  solid  charge 
of  the  material  and  a  reducing  agent  in  an  electric  fur- 
nace having  a  casing  of  electrically  conductive  material 
and  then  electrically  healing  the  solid  charge  to  the  re- 
quired temperature,  and  cooling  those  portions  of  the 
charge  adjacent  to  the  inner  face  of  the  furnace  casing 
to  an  extent  sufficient  to  prevent  any  substantial  shunting 
of  the   electric   current  through  the   casing.      (See   cut.) 

760,065.  Base  for  Incandescent  Lamps.  Howard 
Gilmore,  Boston,  Mass.  Application  filed  No- 
vember 22,  1901. 

A  central  frictional  contact  is  electricqlly  connected 
with  one  of  the  leading-in  wires  and  an  inner  holder 
concentric  with  and  inclosed  within  a  screw  shell  carries 
the  insulating  body  and  central  contact. 

760.075.  Electrical  Resistance.  George  I.  Leonard, 
Pasadena,  Cal.  Application  filed  October  27, 
1902. 

An  electrical  resistance  comprises  a  non-conducting 
sheet  of  material,  which  is  coated  with  a  film  of  rubber 
and  a  film   of  graphite  over   the  rubber. 

760.076.  Electric  Heater.  George  I.  Leonard.  Pasa- 
dena, Cal.     Application  filed  January  22,  1903. 

An  electric  heater  comprises  a  base,  and  a  vertical,  re- 
movable, thin  resistance  plate,  supported  with  its  lower 
edge  above  the  base. 

760.077.  Electrical  Switchboard. .  Arnest  W.  Mul- 
ler,  Brooklyn.  N.  Y.,  assignor  to  Hubert  Krantz. 
Brooklyn,  N.  Y.  Application  filed  November  20, 
1902. 

On  the  outer  face  of  an  upright  switchboard  are  the 
usual  electrical  appliances.  Posts  in  the  rear  of  the  board 
support  the  bus  bars  and  board,  and  a  rearwardly  pro- 
jecting platform   to    the    board   is   supported  by    the  posts 

760,079.  Trolley.  Frank  A.  Overdier,  Columbus, 
Ohio.     Application  filed  June  30,  1903. 

A  trolley  having  two  wheels,  engaging  the  wire  at  the 
same   time  is    described. 

760,081.  Automatic  Switch  Indicator.  Dewey  S. 
Rice,  Weatherly,  Pa.  Application  filed  Decem- 
ber 24,  1903. 

In  an  indicator  circuit  is  an  electromagnet,  a  switch, 
means  for  normally  holding  the  switch  open  and  an 
armature  adapted  to  be  attracted  to  the  magnet  when 
the  switch  is  closed  temporarily  and  to  complete  the  cir- 
cuit through  the  magnet  until  it  is  broken  from  a  point 
other  than  the  switch   mentioned. 

760,086.  Dynamo-electric  Machine  or  Motor.  Imle 
E.  Storey,  Amsterdam.  N.  Y.  Application  filed 
September  15,   1903. 

A  field  magnet  has  a  core  and  a  continuous  pole  face, 
the  core  has  a  rectangular  chamber  whose  walls_  opposite 
each  other  in  the  direction  of  armature  rotation,  .con- 
verge at  their  inner  ends  until  they  meet  on  a  line  very 
near  the  pole  face. 

760,091.  Automatic  Regulator  for  Electric  Circuits. 
Montgomery  Waddell.  New  York,  N.  Y.  Ap- 
plication filed  June  iS,  1903- 

Combined  with  a  shunt-wound  generator  35  a  variable- 
resistance  device  in  series  with  the  field-magne:  winding, 
electromagnetic  means  for  controlling  the-  re;5!St3nce  and 
a  coil  on  the  electromagnetic  means  in  series  ■«^t^  the 
worldiig  circuit  of  the  generator.  A  second  coil  is  con- 
nected on  one  side  to  the  working  circuit  and  on  tbc 
other  side  to  the  field-magnet  windings  between  the  wind- 
ings and   the    variable  resistance. 

760.096.  Protecting  Device  for  Vapor  Electric  Ap- 
paratus.    James  R.  Baker.  Arlington.  X.  J.,  as- 
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signor  to  the  Cooper  Hewitt  Electric  Company, 
New  York,  N.  Y.  Application  filed  November 
6,    1903- 

An  exhausted  container  of  inelastic  material  contains 
one  or  raore  electrodes  of  mercury  or  other  conducting 
liquid.  Pieces  or  masses  of  glass  wool  are  attached  to 
the  interior  of  the  apparatus  at  such  point  or  points  as 
are  specially  subject  to  the  effects  of  shock  from  the 
movement  of    the    liquid.      (See    cut.) 

760.119.  Means  for  Protecting  Vapor  Electric  Ap- 
paratus. Peter  C.  Hewitt,  New  York,  N.  Y., 
assignor  to  the  Cooper  Hewitt  Electric  Com- 
pany, New  York,  N.  Y.  Application  filed  De- 
cember 22,  1903. 

Cushions  are  disposed  at  such  points  in  the  interior  of 
the  tube  as  are  especially  liable  to  shock  from  the  moving 
mercury- 

760,132.  Circuit  Closer.  James  W.  Leech,  Staun- 
ton, Va.     Application  filed  October   10,    1903- 

The  device  comprises  a  telegraph  key  and  stand,  a.  base- 
plate on  the  stand,  a  switch  pivoted  to  the  base  plate  and 
a  strip  of  insulating-  material  on  the  base  plate  inter- 
mediate the  pivotal  point  of  the  switch  and  the  key.  A 
contact  plate  is  arranged  on  the  insulating  strip  adjacent 
the  end  opposite  the  key,  and  means  for  closing  the  cir- 
cuit when  the  switch  is  thrown  off  the  insulating  strip 
toward  the  key  or  on  the  strip  in  contact  with  the  contact 
plate  are  supplied. 

760,143.  Apparatus  for  Amplifying  or  Reinforcing 
Telephone  Currents.  Joseph  J.  O'Connell,  Chi- 
cago, 111.,  assignor  to  the  American  Telephone 
and  Telegraph  Company,  New  York,  N.  Y. 
Application  filed  August  22,  1903. 

A  transmitter  is  connected  with  a  grounded  circuit  at 
one  terminal  station.  A  receiver  is  placed  in  a  metallic 
circuit  connecting  the  stations  at  the  other  terminal  sta- 
tion. There  is  also  a  transmitter  in  a  local  circuit  and 
a  repeating  actuating  electromagnet  for  it  in  the  grounded 
circuit.  An  induction  coil  for  the  transmitter  has  its 
primary  winding  in  the  local  circuit  and  its  secondary 
winding  in  a  bridge  of  the  metallic  circuit,  all  at  the 
intermediate  station. 

760,145.  Guard  for  Trolley  Wheels.  Charles  O. 
Phillips,    Kalamazoo.    Mich.,    assignor    of    one- 


NO.    760,096. — PROTECTIVE    DEVICE     POR     MERCURY    VAPOR 
LAMP, 

half   to    Hiram    C.    Streeter,    Kalamazoo,    Mich. 
Application  filed  March  2,   1904. 

Upwardly  extending  arms  on  the_  trolley  liarp  embrace 
the  wheel  and  hold  it  against  the  wire. 

760,159.  Electric  Block-signal  System.  Tony  Sil- 
vene,  Victoria,  Canada.  Application  filed  May 
29,  1902. 

Magnets  release  the  counter  weights  which  normally 
hold  the  signal  in  the  safe  position. 

760,163.  Trolley  Catcher.  Irwin  W.  Smith.  Dayton, 
Ohio.     Application  filed  January  25,  1904. 

A  pawl  and  ratchet  wheel  mechanism  operates  the  reel 
which   winds   up    tlie    slack  in    the   trolley    rope. 

760,173.  Process  of  Curing  and  Preser^nng  Meats. 
Augustus  W.  Ball,  Richmond,  Va..  assignor  of 
three-fourths  to  George  Arms  Tower,  Hugh 
Archibald  McCurdy  and  Frank  Lee  Jobson, 
Richmond,  Va.     Application  filed  June  24,  1903, 

The  process  of  curing  perishable  food  consists  in  sub- 
jecting the  food  to  the  action  of  an  electrical  current 
while  immersed  in  a  preservative  solution,  the  food  being 
attached  to  the  negative  pole  and  interposed  between  it 
and  the  bath  and  being  separated  from  the  positive  pole 
by  the  bath,  whereby  the  food"  will  constitute  the  cathode 
arid   have   the  entire  current  directed  through   it. 

760,184.  Trolley  Pole  Head.  Robert  L  E.  Dunn, 
Dallas,  Texas.  Application  filed  August  29, 
1903. 

Rigidly  mounted  on  the  pole  is  a  bearing  pin.  A  wheel 
harp  is  rotatably  mounted  on  the  pin  and  a  spring  is 
secured  to  an  arm  on  the  harp  and  engages  the  bearing 
pin. 

760,209.  Circuit  Controller.  Paul  H.  Jaehnig,  New- 
ark, N.  J.,  assignor  to  the  Electric  Motor  and 
Equipment  Company.  Application  filed  March 
I,   1904. 

A  circuit  controller  comprises  an  arrangement  of  brack- 
ets or  supports,  an  insulated  connecting  bar  between,  sin- 
gle-pole contacts  on  the  bar,  an  oscillating  arm  and  a 
switch  blade  connected  with  the  oscillating  arm.  The 
switch  blade  consists  of  members  doubled  upon  them- 
selves, insulating  pieces  arranged  on  opposite  sides  of  the 
oscillating  arm.  and  means  for  securing  the  end  portions 
of  the  switch-blade  members  against  the  insulating  pieces. 


760,223.  Electric  Railway.  Thomas  D.  Lovell,  Bev- 
erly, Mass.,  assignor  of  one-half  to  Robert  M. 
Bailey,  Dedham,  Mass.  Application  filed  Janu- 
ary 22,  1904. 

In  connection  with  a  trolley  wire  divided  into  sections 
by  means  of  insulating  joints  is  a  track  block,  the  sec- 
tions being  subject  to  two  distinct  electrical  circuits,  one 
of  the  circuits  containing  the  power  current  and  the 
other  a  weaker  or  reduced  current,  each  section  being 
controlled  by  a  preceding  section.  An  electromagnetic 
influencer  is  provided  with  means  whereby  the  passing 
of  a  car  or  train  from  one  section  or  block  will  de-ener- 
gize the  influencer  and  simultaneously  restore  the  power 
current  to  the  immediate  succeeding  section  or  block,  and 
take   from  it  the  weaker   current.      (See  cut.) 

760,231.  Trolley  Base.  Peter  D.  Milloy,  Buffalo, 
N.  Y.    Application  filed  November  16,  1903. 

The  trolley  pole  is  held  in  position  by  two  sets  of 
springs  on  the  base. 

760,234.  Electric  Cab  Signal.  Edward  McClintock, 
Merriam  Park,  Minn.,  assignor  of  two-thirds 
to  F.  E.  Butler  and  Edward  Mierke,  St.  Paul, 
Minn.     Application  filed  September  5,   1903. 

Connected  with  the  track  rails  is  a  normally  open  alarm 
circuit    which  is  closed  by  an  arm  on  a  passing  train. 

760.280.  Electric  Water  Heater.  Richard  Toennes, 
Boonville,  Mo.  Application  filed  January  27, 
1904. 

Non-conducting  members  and  conducting  members  are 
arranged  alternately,  with  means  connecting  the  conduct- 
ing members  to  an  electrical  supply  source  to  produce  the 
heat. 

760.281.  Electric  Alarm.  Herbert  Trull,  Fernie, 
Canada.     Application  filed  September  17,  1903. 

To  a  stationary  guide  rod  is  connected  a  hollow  mem- 
ber and  means  for  adjusting  the  position  of  the  hollow 
member  relatively  to  the  guide  rod  are  supplied.  Trip 
mechanism  connected  with  the  hollow  member,  contact 
mechanism  connected  with  the  trip  mechanism  and  a  heat- 
controlled  device  stationary  relativelv  to  the  euide  rod 
and  provided  with  a  movable  member  for  engaging  the 
trip   mechanism  are  the  other  parts. 


760,361.  Steadying  Resistance  for  Arc  Lamps. 
Louis  Wolff,  Berlin,  Germanj'.  Application  filed 
December  16,  1903. 

A  solenoid  regulates  the  feed  of  one  of  the  carbons. 
A  jacket  of  fireproof  insulating  material  incloses  the 
solenoid  and  a  steadying  resistance,  consisting  of  a 
helically  wound  wire,  is  arranged  in  helical  coils  around 
the    casing. 

760.375.  Electric  Lamp  Cluster.  Reuben  B.  Benja- 
min, Chicago,  111.,  assignor  to  the  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 
Original  application  filed  December  9,  1901.  Di- 
vided and  this  application  filed  March  3,  1902. 

A  base  for  several   lamps  is  described. 

760.376.  Electric  Lamp  Cluster.  Reuben  B.  Benja- 
min, Chicago,  111.,  asignor  to  the  Benjamin 
Electric  Manufacturing  Company,  Chicago,  111. 
Original  application  filed  December  9,  1901.  Di- 
vided and  this  application  filed  November  12, 
1902. 

Details  are   described. 

760.399.  Selective  Signal  System.  Fred  C.  Penfield 
and  Olin  Templin,  Lawrence,  Kan.  Application 
filed  March  17,   1902. 

Two  line  conductors  and  a  return  conductor  are  em- 
bodied in  the  system,  and  associated  with  them  is  a  cir- 
cuit adapted  to  join  one  of  the  line  conductors  and  the 
return  conductor,  including  a  signaling  device.  A  circuit, 
including  a  responsive  device,  and  a  condenser  adapted 
to  join  the  other  line  conductor  and  the  return  con- 
ductor are  also  added,  together  with  a  shunt  circuit 
around  the  condenser  and  a  circuit  closer  operated  by  the 
responsive  device  to  close  all  of  the  circuits. 

760.400.  Automatic  Oil  Switch.  Max  von  Reck- 
linghausen, New  York,  N.  Y.,  assignor  to  the 
Cooper  Hewitt  Electric  Company.  New  York, 
N.  Y.  Original  application  filed  April  22,  1902. 
Divided  and  this  application  filed  January  6, 
1904. 

A  snap  or  quick-break  electric  switch  inclosed  within 
a  liquid-tight  receptacle   is  provided  with  a  solenoid    out- 


NO.    760,400. — AUTOMATIC    OIL    SWITCH. 

760,289.  Electrical  Apparatus  for  Working  Recipro- 
cating Tools.     Alfred  D.  Williamson  and  Cecil 

L.  Sumpter,  Sheffield,  England,  assignors  to 
Vickers  Sons  &  Maxim,  Limited,  Sheffield,  Eng- 
land.    Application  filed  January  31,  1903. 

Apparatus  for  electrically  working  reciprocating  tools 
consists  of  a  starting  switch,  switch  arms  attached  to 
the  collar  of  the  switch,  an  electromagnet  attached  to  one 
of  the  switch  arms,  a  disk  of  magnetic  material  keyed  on 
the  shaft  and  in  close  proximity  to  the  electromagnet,  and 
contact  pieces  and  circuits  leading  therefrom. 

760,302.  Purifving  Apparatus.  Pierre  J.  Boucher, 
Cleveland,  Ohio.  Application  filed  March  28, 
1903. 

Apparatus  for  purifying  liquid  by  electrolysis  con- 
tains a  reversing  switch  for  changing  the  direction  of  the 
electric  current  through  the  lirjuid,  the  switch  being  auto- 
matically operated  by  means  independent  of  the  flow  of 
the    liquid. 

760,315.  Combined  Electric  Heater  and  Battery. 
Jesse  R.  Davis,  Parkersburg.  W.  Va.,  assignor 
of  one-third  to  Charles  A.  Wade,  Parkersburg, 
W.  Va.     Application  filed  December  8,  1903. 

A  non-conducting  base,  a  resistance  coil  channel  in  the 
base,  openings  in  the  base  extending  from  the  outside  into 
the  channel,  suitable  electrodes  in  the  openings,  a  suit- 
able current-resisting  material  in  the  channel,  and  hoods 
or  covers  over  the  points  of  contact  of  the  electrodes 
with  the   current-resisting  material  are  the  essential  parts. 

760.325.  Electric  Railway.  William  R.  Fearn,  Cam- 
den, N.  J.     Application  filed  December  16,  1903- 

The  conductor  is  buried  in  the  ground  and  is  con- 
nected at  intervals  along  the  track  to  contacts  contained 
in  boxes,  the  contacts  being  engaged  by  contact  arras  on 
the  cars. 

760.326.  Universal  Floor  Box  for  the  Distribution 
of  Electric  Wires.  John  Fountain,  Jr.,  Eliza- 
beth, N.  J.     Application  filed  December  16,  1902. 

A  floor  box  is  provided  with  a  polygonal  box  body 
having  an  annular  outwardly  projecting  flange  at  its 
upper  edge  and  a  series  of  recesses  in  the  flange, 
the  recesses  opening  into  the  box  body. 

760.330.  Trolley  Pole.  James  Furgason,  Montour 
Falls.  N.   Y.     Application  filed   May  28.   1903. 

Details  are  described. 


NO.    760.223. ELECTRIC    RAILWAY. 


side  the  receptacle  and  a  core  for  the  solenoid,  the  core 
being  itself  wholly  inclosed  in  a  portion  of  the  liquid- 
tight  receptacle,  and  bbing  mechanically  connected  with 
one  of  the  switch  terminals.  The  receptacle  is  partially 
filled  with  a  suitable  oil.      (See  cut.) 

760,408.  Dynamo-electric  Machine.  Leonard  Wil- 
son, Pittsfield,  Mass.,  assignor  to  the  Stanley 
Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application  filed  June  i,  1903. 

In  a  dynamo-electric  machine  are  main  armature  coils, 
a  commutator,  leads  from  the  coils  to  the  commutator, 
brushes  bearing  on  the  commutator  and  short-circuiting 
a  number  of  the  coils,  resistances  inserted  in  the  leads 
and  means  for  compensating  for  the  voltage  drop  in  the 
resistances. 


EXPIRING  PATENTS. 

Following  is  a  list  of  expiring  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
May  24,   1904: 

363,440.  Secondary  Electric  Clock  Movement.  Charles  D. 
Warner,  Ansonia,    Conn. 

363,449.  Telephony.  John  J.  Carty,  Cambridge,  assignor  to 
America    Bell    Telephone    Company,    Boston,    Mass. 

363,464-  Electropneumatic  Brake  for  Railroad  Trains.  Her- 
man Hollerith,    New    York,    N.   Y. 

363,466.  Electric  Motor  and  Dynamo-electric  Machine.  Ru- 
dolph   M.   Hunter,    Philadelphia,    Pa. 

363,498.  Primary  Electric-pendulum  Clock.  Joseph  Zeiner, 
Munich,    Germany. 

363.500.  Incandescent  Electric  Lamp.  C.  Gustav  Anderson, 
Hartford,    Conn. 

363.559-  Incandescent  Electric  Lamp.  William  Stanley,  Jr., 
Great   Barrington,    Mass. 

363.562.  Electrolyte.  Anson  C.  Tichenor,  San  Francisco, 
Cal. 

363.567.  Lightning  Arrester.  Merle  J.  Wightman  and  Her- 
man Lemp,   Hartford,    Conn. 

363.568.  Incandescent-lamp  Fixture.  Merle  J.  Wightman 
and    Herman    Lemp,    Hartford,    Conn. 

363.574-       Mail-box     Indicator.       Clinton     M.      Ball.     Boston, 

Mass..  and  Thomas  J.   McTighe,  New  York,    N.    Y. 
363,611.     Electric     Arc      Lamp.     Julian      F.      Denison,      New 

Haven,    Conn. 
363,623.     Electric  Lock.     Malon    I.    Flowers,   Springfield.    Mo. 
363,644.       Electric     Temperature-controlling     Device.       Henry 

E.  Jacobs,   Fond  du  Lac.   Wis. 
363.643.       Electric    Temperature-controlling     Device.       Henrv 

E.  Jacobs,  Fond  du  Lac,  Wis. 
363,669.      System    of     Conversion     of    Electrical     Energy    Into 

Mechanical    Force.      Henry  M.   Paine,  Newark,   N. '  J. 


SPECIAL  MENTION. 

The  "Yellowstone  Park  Flower  Book,"  published 
by  the  Northern  Pacific,  is  a  beautiful  creation.  It 
contains  11  specimens  of  real  flowers,  in  natural 
colors,  from  Yellowstone  Park,  with  names  and 
places  where  found.  Also  six  full-page,  fine,  half- 
tone illustrations  of  bears,  the  Grand  Cation,  geysers, 
hotels,  etc.,  found  in  the  Park,  the  most  wonderful 


spot  on  earth,  54  by  62  miles  in  size,  and  where 
President  Roosevelt  recently  spent  his  vacation.  The 
"Flower  Book'*  makes  a  beautiful  souvenir.  Send 
A.  M,  Cleland,  general  passenger  agent.  Northern 
Pacific  railway,  St.  Paul,  Minn.,  50  cents  for  a  copy. 

A  $20,000  organ  will  be  constructed  in  the  new 
Thomas  Hall.  Chicago,  by  Lyon  &  Healy.  The 
instniment  will   have   electricity  as  a  motive  power 


and  will  have  many  new  features,  among  them  being 
a  movable  key  bank,  which  can  be  played  from  any 
part  of  the  orchestra  or  stage. 

Fine  decorative  effects  are  possible  with  the  Pack- 
ard Zenith  lamps.  The  rush  of  business  at  the  pres- 
ent time  is  partly  the  result  of  orders  for  dining- 
room,  pavilion  and  porch  lighting  at  summer  resorts. 
The  Electric  Appliance  Company,  Giicago,  general 
western  agent,  has  special  circulars  on  these  lamps. 
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Electrical  Installation  for  the  New  Min- 
nesota State  Capitol. 

An  important  electrical  installation  is  that  of  the 
Minnesota  state  Capitol  at  St.  Paul,  which  is  just 
approaching  completion.  The  building  itself  is  a 
handsome  structure,  with  an  exterior  of  Georgia 
marble,  and  is  located  upon  a  commanding  position 
on  a  hill  somewhat  back  from  the  business  section 
of  the  city.  It  is  surrounded  by  an  ample  space  of 
ground  to  set  off  its  architectural  beauties  and  will 
be  a  lasting  credit  to  the  state  as  well  as  to  the  Board 
of  Capitol  Commissioners,  which  has  had  the  work 
in  charge.     The  plans  were  drawn  by  a  well-known 


engine  room  is  shown  in  Fig.  i,  illustrating  two  of 
the  150-kilowatt  units. 

The  plant  is  something  of  a  departure  in  that  it 
is  of  a  construction  which  had  been  heretofore  oc- 
cupied almost  exclusively  by  high-speed  engines. 
A  striking  fact  in  this  connection  is  that  the  origi- 
nal specifications  under  which  the  bids  were  invited 
called  for  high-speed  engines,  direct-connected  to 
high-speed  dynamos.  After  a  careful  consideration 
of  the  matter,  however,  the  board  of  commissioners 
was  induced  to  depart  from  the  specifications  in 
the  call  for  bids. 

The  steam  plant  which  operates  the  electric-light- 
ing, heating  and  ventilating  systems  consists  of  five 
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the  ammeters  and  voltmeters  are  Weston,  and  the 
switches  were  built  in  the  factory  of  the  Electric 
Engineering  Company  in  Minneapolis. 

There  are  two  sets  of  bus  bars,  as  seen  by  Fig.  4, 
a  view  of  the  back  of  the  board — one  for  power  and 
one  for  light — and  any  one  or  all  of  the  five  gener- 
ators can  be.  connected  to  either  set  of  bus  bars. 
The  plant  is  a  2SO-volt,  direct-current,  two-wire 
system  and  furnishes  either  arc  or  incandescent 
lighting. 

Motors  for  various  purposes  are  used  about  the 
building.  There  are  five  motors  of  25  horsepower, 
five  of  seven  horsepower,  two  of  16  horsepower,  and 
three  of   n   horsepower.     The  first  10  are  used  for 


ELECTRICAL    INSTALLATION    FOR   THE    MINNESOTA    STATE   CAPITOL. — VIEW    IN    CORNER    OF   GENERATOR    ROOM. 


architect  of  St.  Paul  and  New  York,  and  are  very 
complete. 

The  buildino-  is  laid  out  on  an  elaborate  scale  and 
its  fittings  and  furnishings  are  all  of  the  best.  The 
selections  have  been  carefully  made  after  careful 
investigation  and  inspection  on  the  part  of  the 
board.  In  this  way  the  completed  building  will  be  a 
monument  to  the  best  workmanship  in  the  various 
lines  of  its  construction. 

The  working  out  of  the  details  of  the  electrical 
system  was  handled  with  consummate  care  by 
Charles  L.  Pillsbury,  who  gave  the  installation  his 
scrupulous  attention.  All  the  many  miles  of  wiring 
are  cased  in  iron  piping  for  distribution  and  are 
buried  beneath  the  flooring,  which  is  of  tile.  The 
minuteness  with  which  these  details  were  worked  out 
may  be  understood  when  it  is  known  that  all  the 
parts  of  the  entire  system  fitted  just  as  they  were 
planned,  which  cannot  be  said  of  every  undertaking 
of  this  magnitude. 

Five  dynamos,  built  by  the  Electric  Machinery 
Company  of  Minneapolis,  furnish  the  current.  Of 
these  four  are  150-kilowatt  capacity  and  are  direct- 
connected  to  Corliss  engines  speeded  to  17s  revolu- 
tions per  minute,  and  one  is  50-kilowatt,  also  direct- 
connected  and  of  the  same  speed.     A  corner  of  the 


engines  of  the  Twin  City  Corliss  type,  built  by  the 
Minneapolis  Steel  and  Machinery  Company.  The 
engines  were  all  designed  by  the  company's  mechan- 
ical engineer,  Joseph  Garbett,  These  engines  are 
designed  for  heavy  duty.  Four  are  18  by  36-inch 
size  and  one  is  12  by  20  inches. 

Instead  of  being  placed  in  the  building  itself,  the 
entire  mechanical  equipment  is  located  in  a  detached 
power  plant  360  feet  distant  from  the  capitol. 
The  connection  between  the  power  plant  and 
the  main  building  is  by  means  of  a  tunnel  eight 
feet  in  diameter,  running  underground.  It  passes 
underneath  residences  and  streets  and  into  the  build- 
ing, having  a  total  length  of  360  feet.  The  steam 
pipes  and  the  electric-wdre  cables  are  all  hung  on 
side  brackets  in  this  tunnel.  Fig.  2  is  a  view  in 
the  tunnel  showing  the  steam  pipes  and  cables. 

The  boilers  in  the  power  station  are  two  in  number 
and  are  of  the  water-tube  type,  with  stokers  at- 
tached, Stirling  make.  The  fire  brick  enclosing  them 
is  white  enamel  faced. 

An  unusually  attractive  design  has  been  adopted 
for  the  sw'itchboard,  as  w-ill  be  seen  by  Fig.  3.  The 
architectural  features  of  the  design  of  this  board  were 
worked  out  by  the  architect  of  the  building,  Mr.  Gil- 
bert.   Circuit  breakers  of  the  I.  T.  E.  make  are  used ; 


operating  the  fans  in  connection  with  the  healing 
system.  The  ventilating  fan  motors  are  arranged 
to  operate  in  pairs,  at  which  time  the  armatures  are 
thrown  in  series  to  obtain  a  slow  speed.  The  two 
i6-horsepower  motors  operate  the  spray  and  circu- 
lation pumps.  The  three  ii-horsepower  motors 
operate  the  boiler  feed  pumps  and  are  so  arranged 
as  to  start  and  stop  automatically,  depending  upon 
the  amount  of  water  in  the  boilers.  The  cost  of 
the  generator,  motor  and  switchboard  equipment 
was   $35,000. 

In  point  of  elaborate  design  and  size  this  plant 
ranks  Avith  the  more  important  direct-connected 
isolated  lighting  and  power  plants  of  the  countrj-. 
While  there  are  larger  plants,  one  of  finer  construc- 
tion or  more  elaborate  workmanship  than  this  of 
the  state  capitol  of  Minnesota  will  be  hard  to  find. 

The  capitol,  which  is  shown  in  Fig.  5.  ha*  a 
length  of  435  feet  and  a  width  of  230  feet,  with 
wings  of  135  feet.  The  height  of  the  building  itself 
is  75  feet,  and  to  the  top  of  the  dome  is  224  feet. 
The  dome  has  an  imposing  effect,  with  an  inside 
diameter  of  60  feet  Construction  was  started  on 
the  building  in  1896  and  it  is  nov^  approaching  com- 
pletion.    The  interior  finishing  work  is  now  actively 
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in  progress.  Bids  are  to  be  opened  in  July  for  the 
clectric4ight  fixtures  and  for  the  heat-register  faces. 
It  is  expected  to  have  the  building  completed  by 
next  winter,  probably  in  time  for  the  next  session 
of  the  Legislature. 

The  general  contract  for  mechanical  equipment, 
including  the  electric-lighting,  heating  and  ventilat- 
ing, plumbing,  water  and  sewer  work  and  power 
station  complete,  with  tunnel  connections,  boilers 
and  fittings  went  to  W.  I  Gray  &  Co.  of  Minneapo- 
lis at  an  aggregate  figure  of  $390,000. 


Lost  and  Unaccounted-for  Current.^ 
By  C  \V.  Hu-mphrey. 

The  different  losses  in  an  alternating-current  sys- 
tem may  be  classified  as  follows: 

Transformer-iron  losses. 

Primarj'-resistance  losses. 

Secondary-resistance   losses. 

Meter-shunt  losses. 

I  will  begin  with  the  transformer-iron  losses,  and 
show  methods  of  calculating  and  keeping  records. 
[Methods  used  by  Denver  Gas  and  Electric  Com- 
pany.] We  have  a  card-index  system,  consisting  of 
two  sets  of  cards.  One  set  has  a  card  for  each 
transformer  on  our  lines  and  also  those  in  stock, 
and  shows  the  date  of  purchase,  where  set,  manufac- 
turer's number  and  type,  iron  and  copper  losses  as 
shown  by  test,  and  also  whether  or  not  the  trans- 
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former  has  been  removed  and  for  what  cause,  as 
well  as  a  retest  on  its  iron  loss  before  it  is  again 
placed  in  service.  In  fact,  these  cards  show  the 
entire  history  of  each  transformer  from  the  date  of 
purchase  up  to  the  present  lime.  The  other  set  of" 
cards  which  we  will  call  the  feeder  index,  shows 
the  exact  location,  make  and  number  of  transformer, 
also  the  number  of  feeder  on  which  it  is  located. 
These  cards  are  arranged  according  to  location  and 
feeder,  while  the  other  index  is  arranged  numer- 
ically, according  to  the  make  and  number  of  the 
transformer. 

In  a  great  many  instances  we  have  tested  trans- 
former-iron losses  while  in  service.  We  do  this  in 
a  very  unique  way  and  without  interruption  to  serv- 
ice. We  have  a  small  testing  board,  which  includes 
a  wattmeter,  voltmeter  and  a  small  variable  resist- 
ance. To  these  instruments  are  attached  two  flexible 
duplex  cables  of  sufficient  length  to  reach  from  the 
ground  to  any  transformer  on  any  pole.  The  pri- 
mary fuses  of  the  transformer  are  pulled,  the  neu- 
tral of  the  secondary  is  disconnected  (that  is,  if 
the  transformer  is  on  a  three-wire  network),  one  side 
of  the  secondary  is  left  intact  and  the  other  side  is 
cut.  and  the  wattmeter  and  resistance  are  inserted 
in  the  circuit  by  means  of  one  of  the  flexible  cables, 
the  other  cable  being  used  for  pressure  wires. 
The  secondaries  are  kept  alive  by  the  other  trans- 
formers on  the  system.  The  resistance  is  then  so 
adjusted  that  normal  voltage  is  impressed  across 
the  secondaries  of  the  transformer.  Readings  are 
then  taken  on  the  wattmeter,  which  indicates  approx- 
imately the  iron  loss,  and  may  be  corrected  for 
instrument  losses   in  the  usual   way. 

We  also  keep  up  a  transformer-record  sheet  for 
the  purpose  of  more  readily  finding  our  transformer- 
iron  losses  as  soon  as  possible  after  the  first  of  the 
month. 

The  next  known  loss  to  consider  is  the  primary- 
resistance  loss.  This  loss  has  been  more  difficult 
to  ascertain  correctly  and  keep  up  from  month  to 
month  than  any  of  the  other  known  losses.  We 
have  used  four  different  methods  of  calculating  this 
loss.  The  method  we  finally  adopted  and  now  use 
exclusively  is  a  measured-resistance  method.     With 

I.  Abstract  of  paper  read  before  the  National  Electric  Licht 
Association  at  Boston.  Mass..  May  24.  1904. 


the  use  of  this  method  the  feeder  must  be  shut  down 
at  some  convenient  time,  preferably  during  light 
load,  and  the  primary  fuses  of  all  transformers 
pulled;  that  is.  all  those  on  the  station  side  of  the 
center  of  distribution.  The  primaries  are  then  short- 
circuited  at  this  point  and  the  resistance  of  the  cir- 
cuit is  measured  by  the  "drop  of  potential"  method 
with  direct  current,  the  direct  current  being  supplied 
from  a  separate  direct-current  machine  and  the  volt- 


the  method  we  have  used  exclusively  for  our  three- 
wire  secondary  network: 

In  this  calculation  we  have  had  to  assume  some 
things  in  order  to  arrive  at  results.  The  total  sec- 
ondary load  is  assumed  to  be  divided  up  in  propor- 
tion to  the  sizes  of  the  different  transformers,  one- 
half  the  load  on  each  transformer  to  feed  each  way, 
and  this  amount  of  current  to  feed  one-fourth  the 
di^t.ince     heiween     transformers.     The     assumptions 
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age  varied  so  as  to  permit  of  a  series  of  readings 
being  taken.  The  loss  is  then  calculated  by  means 
of  ampere  readings  taken  at  the  station  at  stated 
intervals,  the  same  as  in  the  first  two  methods. 
Or  a  better  way  than  calculating  each  particular 
point  is  to  calculate  the  losses  for  different  amounts 
of  current  and  plot  a  curve  of  watt  loss  and  primary 
amperes.  This  curve  also  includes  the  primary  cop- 
per loss  of  the  transformer  on  the  feeder,  full  load 
on  the  feeder  being  considered  as  the  sum  of  the 
full-load  capacities  of  the  different  transformers. 
The  readings  taken  at  the  station  may  then  be 
readily  run  off  on  this  curve  and  summed  up  for  a 
period  of  24  hours,  fuU-Ioad  copper  loss  of  the  trans- 
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have,  however,  been  verified  in  each  case  by  the 
testing  of  all  transformers  on  the  line.  This  as- 
sumption would  not  hold  true,  however,  before  we 
began  to  test  our  transformers  systematically  and 
place  them  on  our  lines  in  accordance  with  the  actual 
load  carried,  instead  of  depending,  as  is  the  usual 
custom,  upon  the  connected  load.  We  found  that 
the  actual  load  carried  varied  very  widely  from  that 
calculated  on  a  basis  of  connected  load.  With  these 
assumptions  and  the  size  and  length  of  secondary 
feeds  being  known,  the  losses  may  be  figured  for 
several  different  amounts  of  current  flowing,  and 
plotted  in  a  curve. 

It  has  been  claimed  that  transformers  banked  to- 
gether on  a  three-wire  network  would  adjust  them- 
selves to  the  total  unbalancing  of  the  feeder.  This  is 
not  true,  as  we  have  found  transformers  of  the  same 
make  and  size  on  adjoining  poles  considerably  un- 
balanced on  opposite  sides ;  and  even  in  cases  where 
transformers  are  banked  together  on  the  same  pole 
they  will  not  divide  their  loads  evenly.  This  was 
very  strikingly  illustrated  by  an  occurrence  that 
took  place  here  some  time  ago.  During  a  breakdown 
in  an  isolated  plant  furnishing  pow-er  for  a  theater 
we  were  called  upon  to  furnish  them  with  light.  In 
order  to  do  this  we  placed  six  lo-kilowatt  trans  ■ 
formers  and  one  20-kilowatt  transformer,  all  of  the 
same   make  and   type,   just   outside   of  the  building 
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formers  for  the  entire  feeder  being  the  sum  of  the 
individual  losses  for  all  transformers  on  the  feeder. 

After  losses  are  obtained  for  a  period  of  one  day 
the  total  loss  for  the  month  must  be  calculated. 
This  is  done  by  multiplying  the  output  on  the  feeder 
for  one  day  by  the  number  of  days  in  the  month 
and  dividing  into  the  total  output  for  the  month  as 
obtained  on  the  feeder  wattmeter.  This  result  is 
squared  and  multiplied  by  the  loss  for  one  day  and 
multiplied  by  the  number  of  days  in  the  month. 
These  results  will  be  as  close  as  it  is  possible  to 
calculate  them  and  would  be  very  accurate  if  it 
were  not  for  the  fact  that  the  characteristics  of  the 
daily  load  curve  change  during  the  different  seasons 
of  the  year.  The  peak  is  very  sharp  in  the  summer, 
with  a  very  small  morning  peak,  while  in  the  winter 
the  peak  is  quite  broad  and  the  morning  peak  is 
much  more  noticeable.  For  this  reason  these  losses 
must  be  recalculated  from  time  to  time  during 
the  year,  as  these  characteristics  change. 

The  secondary-resistance  losses  are  somewhat 
more  difficult  of  accurate  calculations.     Following  is 
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and  connected  them  up  for  no  volts,  tying  th.em  to- 
gether with  a  500,oco-circular-mil  cable  wdiich  fed 
the  theater.  Following  is  the  average  load  in  am- 
peres on  each  transformer  during  operation : 


10-kw 106  ; 


Load  in  .\mperes 
at  108  Vohs. 


20  "  is8 

I  have  also  taken  into  consideration  the  resistance 
losses  in  the  service  loops.  This  is  taken  care  of 
by   assuming  the   secondary   bad  to   be   equally   di- 
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vided  between  the  different  service  bops,  and  taking 
ths  average  length  and  >lz2  of   1  seivice. 

The  secoiidary- transformer  copper  loss  is.  taken 
into  -eonsideration  in  the  same  way  as  in  the  primary 
losses.  A  curve  is  then  plotted  of  the  sccondaiy- 
resistance  loss,  secondary-transformer  loss,  and  serv- 
ice-resistance loss,  and.  then  a  curve  of  the  total 
losses  is  plotted. 

Tlic  all-day  losses  are  obtained  in  the  sam<:  way 
as  with  the  primao'i  usin^  the  station  ampere  reid- 
ings  in  the  same  way,  the  station  ammeter  not  being 
relied  upon  entirely,  a  standard  portable  instru- 
ment being  cut  in  and  used,  ard  the  ^nitchboard 
meters  being  calibrated  at  the   same  time. 

The  only  known  loss  now  left  to  determine  is 
the  meter  shunt  loss,  a  loss  thi.t  one  might  Ihink 
at  first  hardly  worth  considering,  but  which  is  never- 
theless of  considerable  importance  and  assumes  very 
large  proportions  in  some  instanje=;.  The  loss  can 
be  obtained  with  a  greater  accuracv  .'ind  less  trouble 
than  any  other  of  the  losses.  "Each  di'Terent  type 
and  size  of  meter  must  be  tes^ei  and  the  average 
of  a  number  of  different  tests  taken.  Wc  use  a 
meter-record  sheet  for  our  meter  losses  on  each 
feeder  very  similar  to  our  transformer  record  sheets. 
These  sheets  are  kept  up  from  day  to  day,  and  at 
the  end  of  the  month  the  daily  losses  are  summed 
up,  giving  the  monthly  losses. 

Our  total  sales  are  figured  up  at  the  end  of  each 
month,  and  as  meters  are  read  in  three  different 
divisions  at  different  times,  the  results  do  not  ex- 
actly correspond  t^  the  monthly  outpu''".  The  bills 
for  one-third  of  our  consumers  cover  a  period  from 
the  first  of  one  month  to  the  first  of  the  next  month, 
one-third  from  the  lOth  to  the  roth,  and  one-third 
from  the  20th  to  the  20th.  This  variation  might 
amount  to  considerable  in  one  month,  but,  as  we 
figure  everything  accumulative  from  month  to  month, 
our  records  are  very  accurate  when  figured  over  a 
space  of  several   months. 

I  have  now  fully  explained  our  methods  for  ar- 
rivmi;  at  our  known  losses,  and  it  wdl  he  interesting 
to  note  the  results  obtained  in  some  of  our  feeders 
for  the  last  year.  We  have  24  different  feeders,  on 
all  of  which  the  above  records  are  kept  up  from  month 
to  month.  I  have  plotted  graphically  the  losses  on 
some  of  our  feeders,  showing  variation  of  losses 
from  month  to  month  and  the  gradual  but  steady 
decrease  in  the  unknown  losses.  The  '  first  curve 
(Fig.  i)  is  that  of  a  residence  feeder,  which 
we  designate  as  i  West.  It  will  be  noticed  that 
the  output  and  sales  have  increased  very  rapidly.  A 
slight  hump  will  be  noticed  in  the  output  during 
October ;  this  is  due  to  some  unknown  loss,  as  the 
curve  of  sales  does  not  show  this  characteristic, 
neither  does  the  curve  of  known  losses.  It  will  be 
noticed  that  both  the  primary  and  secondary  losses 
show  a  steady  increase,  due  to  the  increase  in  the 
output.  The  transformer-iron  loss  remains  about 
the  j-ame,  and  so  do  the  meter-shunt  losses.  The 
relation  that  the  sales  show  to  the  output  varies 
from  59.3  per  cent,  to  S0.5  per  cent,  being  almost 
a  steady  increase  from  beginning  to  end,  the  un- 
known loss  increasing  at  about  the  same  rate  as 
the  output  for  the  first  two  months,  dropping  off  the 
next  month,  and  then  remaining  about  the  same 
for  the  remainder  of  the  period,  although-  both  the 
sales  and  output   increased  considerably. 


WESTERN     ELECTRICIAN 

current  was  found  to  be  due  to  thefts.  These  were 
found  by  systematic  inspection  of  service  loops  and 
interior  wiring.  Theft  of  current  was  found  to  be 
done  usually  by  tampering  with  the  wiring,  removing 
pressure  wires  and  jumping  out  meters,  installing 
lamps  ahead  of  the  meter,  and  in  some  instances 
tampering  with  the  meter  so  as  to  retard  its  rotation. 
Some  of  these  things  are  very  difficult  to  find,  espe- 
cially in  cases  of  concealed  wiring.  Some  cases  of 
slow  meters  were  found  by  placing  a  check  meter 
on  the  secondary  of  a  transformer  feeding  a  three- 
wire  _  district,  making  an  isolated  district  of  it  by 
opening  up  the  junction  fuses  on  each  side  of  the 
transformer.  We  have  quite  a  number  of  ampere- 
hour  meters  on  our  circuits,  which  accounts  for 
some  of  the  lost  and  unaccounted-for  current,  as 
an  ampere-hour  meter  will  not  start  on  less  than 
two  to  four  i6-candlepower  lamps.  A  check  meter 
was  placed  on  one  district  having  nine  ampere-hour 
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Mr.    Prout:     At   what   rate  per   kilowatt-hour' 

Mr.  Humphrey:     That  is  about  1V2  cents. 

Mr.  Prout:  As  I  understand  it,  you  figure  the 
losses  in  the  primary  service  from  the  volt  and 
ampere   reading? 

MV.  Humphrey:  We  figure  the  losses  in  the  pri- 
mary circuit  by  the  ampere  readings,  using  the  power 
factor,  of  course,  corrected  for  the  power  factor 
at  the  resistance  for  that  circuit,  measured  by  the 
drop  of  potential  method,  and  take  the  ampere  read- 
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FIG.     I.       LOST    AND    UNACCOUNTED-FOR    CURRENT. 

meters  and    ii    integrating  wattmeters.     The   results 
were  as  follows : 

Registered  on  house  meters 331-5    kw. -hours 

Shunt  loss  on  II  meters 6.14 

Total 337-64 

Consumption  as  shown  by  check 
meter 367-3 


or  8.1  per  cent. 


About  the  only  absolute  method  of  preventing  theft 
of  current,  and  as  yet  only  adopted  in  isolated  in- 
stances, is  to  place  all  meters  on  the  pole.  This 
could   be   accomplished   in   the   business    districts   of 


TABLE    SHOWING 

ECONOMY    OF    THREE-WIRE    OVER 

INDIVIDUAL    TRANSFORMER    SYSTEMS. 

Per  Ct. 

Lost  and 
Unac- 
counted 
For. 

Per  Ct. 

Trans- 

Per  Ct. 

Prim- 

Per  Ct. 

Second- 

Per Ct. 

Meter 

Per  Ct. 

Con- 
sumers. 

Month. 

Output. 

Sales. 

of  Out- 
put. 

of  Out- 
put. 

Iron 
Loss. 

of  Out- 
put. 

C=R 
Loss. 

of  Out- 
put. 

ary  C=R 
Loss. 

of  Out- 
put. 

Shunt 
Loss. 

of  Out- 
put. 

I 

7778 

40.4 

4877 

25.4 

5940 

30.9 

222 

I.I 

138 

.7 

295 

1.5 

273 

2 

15970 

6630 

41.5 

2235 

14. 1 

6475 

40.5 

229 

1.4 

92 

309 

1.9 

20042 

10506 

6140 

30.6 

2560 

12.8 

373 

150 

.7 

313 

35320 

r2ii66 

60 

9+17 

26.6 

2390 

6.7 

I153 

3.3 

463 

1.3 

721 

2.1 

5 

40140 

28480 

71.2 

6421 

16.1 

2441 

6.1 

1440 

3-5 

580 

1.3 

770 

692 

6     ^ 

40940 

29113 

71.2 

6435 

15.7 

-    2425 

5.9 

1503 

3.6 

605 

1.5 

859 

2.1 

771 

The  above  is  a  tabulation  of  an  alternating-cur- 
rent feeder  for  a  period  of  six  months.  During 
that  time  the  feeder  was  changed  from  a  i,ooo-volt 
individual-transformer  system  to  a  2,000-volt,  with 
a  three-wire  secondary  network,  with  the  exception 
that  there  are  still  some  instances  where  individual 
transformers  are  used,  due  to  the  sparsely  settled 
territory  it  covers. 

This  tabulation  shows  several  very  interesting 
things.  During  the  first  two  months  the  individual 
transformers  were  done  away  with  and  replaced 
with  a  three-wire  network,  showing  a  reduction  in 
transformer-iron  losses  from  6,475  kilowatt-hours  to 
2,560  kilowatt-hours,  a  decrease  of  a  little  over  60 
per  cent.  At  the  same  time  the  lost  and  unac- 
counted-for current  has  taken  a  jump  of  nearly  170 
per  cent.  The  output  and  sales  increased  consid- 
erably the  same  month,  due  to  combining  another 
feeder  with  this  one,  adding  387  consumers,  which 
were  changed  over  at  the  same  time  to  a  three-wire 
distribution.  In  this  instance  we  increased  our  sales 
to  nearly  double  the  original  amount  and  decreased 
our  transformer-iron  loss  to  about  one-half  the 
original  amount.  The  primary  and  secondary  re- 
sistance losses  w^ere  increased  considerably,  due  to 
the  increase  in  the  output  of  the  feeder. 

Our  lost  and  unaccounted-for  current  has  been 
systematically  followed  up  and  decreased  very  mate- 
rially. This  unknown  loss  is  due  to  leakage  through 
grounds,  faulty  meter  registration,  errors  and  theft. 
These  losses  have  been  plotted  graphically,  as  shown 
in  Figs.  2  and  3.  Each  circuit  is  tested  for  grounds, 
and.  when  found,  these  are  traced  down  and  removed. 

The  greater  part  of  our  lost  and  unaccounted-for 


the  city  by  placing  a  number  of  meters  in  one  bo.x 
on  a  pole  and  running  all  services  from  this  box 
and,  where  possible,  bunching  the  wires  in  one  cable. 
This  would  be  especially  advantageous  where  feeding 
a  large  number  of  consumers  in  a  large  business 
block,  and  where  the  running  of  such  a  cable  would 
not  be  more  objectionable  than  the  present  practice 
of  'bussing  such  a  building.  The  principal  advan- 
tage of  such  a  system  would  be  the  impossibility  of 
stealing  current  from  the  light  company.  We  should 
be  getting  paid  for  all  current  distributed,  and  our 
losses  would  certainly  be  materially  and  permanently 
decreased. 

Discussion. 

Douglass  Burnett,  Baltimore:  It  would  appear  to 
me  that  the  recommendation  or  suggestion  to  the 
effect  that  a  number  of  meters  be  placed  on  a  pole 
is  a  bad  one.  I  think  it  is  only  fair  to  assume  that 
the  majority  of  customers  would  object  to  having 
the  meters  where  they  cannot  be  seen.  Another 
difficulty  would  be  that  if  they  are  placed  on  a  pole 
any  vibration  caused  by  the  wind  might  entail  con- 
siderable difficulty. 

F.  G.  Prout,  Memphis:  I  ask  Mr.  Humphrey  how 
he  arrives  at  the  amount  $5,025.30,  as  being  the  value 
of  the  lost  and  unaccounted-for  current?  Was  that 
the  value  of  the  coal  required  to  produce  the  cur- 
rent or  the  selling  price? 

Mr.  Humphrey:  The  actual  cost  of  current  dis- 
tributed— that  is,  all  the  variable  costs  that  vary 
with  the  output,  which  includes  the  cost  of  coal,  oil, 
waste,  and  a  part  of  the  station  attendance,  and 
also  the  losses  on  the  line. 


96«." 

;i 

1 

curiae  SjKi^yno 

i 

|;i 

:: 

9.-. 

.  - .  1 : : ;:        :S: 

: : : :  Msnf/i/y  o^'tpu 
: : : :           /» jj« 

■:i 

1/ 1 1 

:: 

«... 

:  a:  i : : :  5 : :     i»s4:  i  i  i  li  ii  •frrr 

-^      .  .  .  ^-  .  4-  -H-  -i-. + 

■  r t"*-  ^~~~  ■  -  ■  ■  1  ■ 

: : : 

1 

!! 

1 

..... 

i  I's-  [ 

' 

ii 

?■ 

■;;; 

g 

1 

»._ 

'■^■■'M' 

1 

1 

1 

'■.\\': 

:: 

1 

UI 

*jj 

~l  i-'l 

:   :i 

J 

:| 

1 

i 

^™ 

'     llllllllllllllllllllll 
-^          «■«        «-:        f^      M^ 

5 

'-: 

■■■\Wr 

Hx 

P 

JD^i 

% 

ffl 

FIG.     2.       LOST    AND    UNACCOUNTED-FOR    CURRENT. 

ings  at  intervals  of  15  minutes  throughout  the  24 
hours. 

Mr.  Prout:  You  have  on  the  system  primary 
wattmeters  recording  the  entire  outfit  of  the  station? 

Mr.    Humphrey :     Yes. 

Mr.  Prout:  Comparing  that  with  the  current  sold 
and  the  renort  from  the  customers'  wattmeters,  what 
would  the  loss  be? 

Mr.  Humphrey:  The  difference  between  the  sales 
and  output? 

Mr.  Prout :  The  difference  between  the  sales  and 
output  as   recorded   in  the   station   instruments? 

M'r.  Plumphrey :  That  would  be  the  total  known 
losses.     That  was  94,461  kilowatts  per  year. 

Mr.    Prout :     I  desire  the  percentage. 

Mr.  Humphrey:     That  is  10.8  of  the  output. 

E.  V.  Matlack,  St.  Louis:  I  ask  if  there  is  108 
per  cent,  losses  accounted  for.  what  is  the  per- 
centage of  sales  accounted  for  and  percentage  of 
stolen  current  or  output  on  account  unaccounted  for? 
How  much  of  the  revenue  are  they  not  getting? 

Mr.  Humphrey :  For  the  month  of  December  the 
sales  of  output  were  85.3  per  cent. ;  current  lost  or 
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unaccounted  for,  5.22,  and  total  loss  unaccounted 
for,  16.5. 

Mr.  Mattlack:  Assuming  that  the  net  earnmgs 
were  about  40  per  cent,  of  the  gross  earnings,  if 
you  had  recovered  the  lost  and  unaccounted-for  and 
stolen  current,  your  net  earnings  would  have  been 
increased  about  25  per  cent.? 

Mr.   Humphrey :     Yes,   sir. 


The  building  occupied  bv  the  United  Electric 
Companv  of  Birmingham,  Ala.,  was  recently  aam- 
aged  by  fire.  President  M.  T.  Stradford  oi  the  e  ec- 
tric  company  estimates  the  damage  to  ."^tock  of  elec- 
trical fixtures  at  $2,500. 
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B.  E.  Sunny  on  Proposed  New  Charter. 

As  president  of  the  Civic  Federation  of  Chicago 
Mr.  B.  E.  Sunny,  western  manager  for  the  General 
Electric  Company,  deliv- 
ered an  interesting  address 
before  the  Union  League 
Club  on  April  14th  upon 
the  proposed  amendment 
to  the  constitution  of  the 
state  of  Illinois,  by  which 
a  new  charter  may  be  se- 
cured by  the  city  of  Chi- 
cago. Mr.  Sunny  is  a 
strong  advocate  of  every- 
thing which  tends  toward 
the  betterment  of  civic 
conditions,  and  does  much 
active  work  in  this  direc- 
tion. He  said  in  his  ad- 
dress: "Chicago  wants  the  present  constitution 
amended  so  that  it  can  secure,  through-a  new  charter: 
''First — An  increase  in  the  debt  limit. 
"Second — Abolition  of  the  justice  of  peace  and 
constable  system,  and  the  substitution  of  a  District 
Court    of   Record. 

"Third— Consolidation  of  the  various  municipal 
bodies,  operating  wholly  within  the  present  city 
limits."' 

"Every  citizen,  every  taxpayer,  every  man  who 
loves  Chicago  and  has  her  best  interests  at  heart,  and 
would  see  her  in  the  proud  position  which  she  should 
occupy  among  the  foremost  cities  of  the  world,  must 
vote  for  the  amendment  to  the  constitution,  and  he 
must  see  to  it  that  his  friends  and  neighbors  through- 
out the  state  do  the  same." 


B.    E.    SUNNY. 


JOHN    B.    ALLAN. 


Developments  in  Westinghouse  Organi- 
zation. 
Two  well-known  engineers  are  to  be  added  to  the 
personnel  of  the  Westinghouse  Machine  Company's 
organization.  John  B.  Allan,  formerly  vice-presi- 
dent and  general  manager  of  the  Allis-Chahners 
Company,  will  shortly  commence  his  duties  as  west- 
ern manager  of  the  Westinghouse  Machine  Company, 
with  conveniently  located  headquarters  in  Chicago,  111., 
having  direct  charge 
of  the  entire  western 
district.  Mr.  Allan 
has  been  prominently 
associated  with  the 
Allis-L^iialmers  Com- 
pany for  the  last  24 
years  and  has  filled 
positions  of  progres- 
sively increasing  im- 
portance, including 
those  of  sales  mana- 
ger, general  manager 
and  vice-president. 
Mr.  Allan  was  born 
in  1S6O;  at  Davenport, 
Iowa,  and  received  a 
common  and  high 
school  education  in  his  native  city,  followed  by 
a  course  at  the  Wooster  Polytechnic  Institute, 
from  which  he  graduated  in  iSSo  as  a  mechanical 
engineer.  He  immediately  commenced  practical 
work,  entering  the  service  of  the  Edward  P.  AUis 
Company,  shortly  after  leaving  college,  wherein  he 
was  successively  employed  as  a  draftsman,  machinist 
and  erecting  superintendent. 

During  this  time  Mr.  Allan  also  had  charge  of 
making  economic  tests  of  engine  and  steam  plants. 
In  January.  1895,  the  company  opened  a  general  sales 
office  in  Chicago,  of  which  Mr.  Allan  was  made  man- 
ager, the  engineering  as  well  as  the  selling  depart- 
ments coming  under  his  supervision.  Mr.  Allan's 
subsequent  career  has  been  one  of  continuous  ad- 
vancement, and  his  wide  acquaintance  and  popularity 
in  the  field  to  which  he  has  devoted  his  main  efforts 
peculiarly  fit  him  for  assuming  his  new  duties  in 
this  same  field.  He  is  a  prominent  member  of  the 
American  Society  of  Mechanical  Engineers  and  the 
Engineers'    Club  of   New   York. 

Arthur  W-est,  formerly  engineer  with  the  Allis- 
Chalmers  Company,  will  also  augment  the  organiza- 
tion of  the  Westinghouse  Machine  Company,  as  chief 
engineer.  He  will  make  his  headquarters  at  East 
Pittsburg.  Mr.  West  is  eminently  fitted  for  his  new 
position  by  his  experience  with  the  Allis-Chalmers 
Company,  with  whom  he  has  been  associated  for 
aboiU  17  years,  in  various  positions.  For  several 
years  past  he  has  had  full  charo^e  of  their  entire 
pumping-station  work.  He  was  born  at  Milwaukee, 
Wis.,  in  March.  1S67,  and  received  a  common-school 
education  at  the  Milwaukee  public  schools,  supple- 
menting this  by  a  technical  course  at  the  University  of 
Wisconsin,  from  which  he  graduated  in  the  class  of 
-  18S7.     This  was  followed  by  post-graduate  work  at 
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the  same  institution,  and  he  then  entered  the  em- 
ployment of  the  Edward  P.  Allis  Company  as  a  ma- 
chinist, and  his  career  with  that  concern  has  like- 
wise been  one  of  continuous  advancement.  He  has 
held  important  positions  with  that  company,  being 
finally  advanced  to  that  of  assistant  chief  engineer. 
He  is  a  member  of  the  American  Society  of  Mechan- 
ical Engineers  and  the  Engineers'  Club  of  New  York. 
Mr.  West  recently  started  for  Europe  to  investigate 
the  latest  practice  of  British  and  continental  engine 
builders. 


Electric  Clock  Made  of  Pins. 

The  accompanying  illustration  shows  a  unique 
clock,  the  unusual  feature  about  it  being  that  it  is 
constructed  entirely  of  pins,  soldered  together.  Tb,e 
clock  is  to  be  seen  in  the  exhibit  of  the  Kester  Elec- 
tric Manufacturing  Company  of  Chicago  at  the  St. 
Louis  Exposition. 

The  clock  is  driven  by  electricity,  eight  or  10  dry 
cells  furnishing  the  necessary  current.  The  pendu- 
lum is  arranged  so  that  its  movement  in  one  direction 
is  obtained  through  the  agency  of  a  weight,  the 
weight  being  lifted  on  the  return  stroke  by  an  elec- 
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tromagnet  brought  automatically  into  circuit  with 
the  batteries  at  the  proper  time  by  the  movement  of 
the  pendulum.  Thus  the  energy  of  the  battery  is 
utilized  to  lift  the  weight,  the  potential  energy  of 
which  is  then  ready  to  actuate  the  pendulum. 

The  clock  -  requires  no  winding.  There  is  no 
other  material  used  in  its  construction  other  than 
pins  of  various  sizes  and  Kester  self-fluxing  solder. 
This  interesting  novelty  was  designed  by  F.  G.  Dick- 
erson  of  Chicago,  manager  of  the  company,  the  device 
being  built  to  show  the  possibilities  of  the  solder. 
Not  quite  a  year  was  required  for  its  construction, 
the  work  being  done  entirely  by  hand.  The  weight 
of  the  clock  is  40^;-»  pounds.  The  Kester  exhibit, 
where  the  clock  may  be  seen,  is  in  the  northeast 
corner   of   the    Electricity    Building. 


The  Fort  Wayne  (Ind.)  Electric  Light  and  Power 
Company  is  reported  to  have  been  sold  to  an  eastern 
syndicate,  headed  by  Thomas  Wanamaker,  for  $500,- 
000.  The  same  syndicate,  it  is  said,  will  also  pur- 
chase the  Fort  Wayne  traction  lines  and  the  bulk 
of  the  interurban  connections  which  have  recently 
been  merged  under  the  name  of  the  Fort  Wayne  and 
Wabash  Valley  Traction  Company. 
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Exhibits  in  the  Palace  of  Electricity, 
St.  Louis. 

Last  week  witnessed  great  changes  in  the  Palace 
of  Electricity  at  the  St.  Louis  Exposition  and  the 
installation  is  now  nearly  completed.  The  building 
is  proving  one  of  the  most  popular  of  the  exhibit 
palaces,  due  in  a  large  measure  to  the  man}"-  working 
exhibits  that  are  now  in  operation.  The  heavy 
machinery  is  nearly  all  in  place  and  the  few  ship- 
ments that  arrive  daily  are  quickly  placed  on  the 
proper  space,  the  result  being  that  the  aisles  are 
always  clear,  and,  with  the  possible  exception  of  a 
scanty  air  about  some  of  the  spaces,  due  to  late  ship- 
ments, the  installations  are  very  presentable.  The 
installation  plan  given  in  the  Western  Electrician  last 
week  shows  the  apportionment  of  space  to  the  ex- 
hibitors, both  domestic  and  foreign.  With  the  ac- 
companying key  it  forms  an  easj'  means  of  locating 
any  exhibit  space. 

One  of  the  most  attractive  exhibits  is  that  of  the 
Automatic  Electric  Company  of  Chicago,  which  is 
nearly  always  surrounded  by  interested  spectators. 
Occupying  nearly  2,000  square  feet  of  space,  cov- 
ered by  a  handsomely  finished  and  equipped  booth,  it 
consists  of  a  complete  working  automatic  exchange 
of  the  lo.ooo-capacity  type,  with  200  stations  installed. 
It  is  a  model  of  the  large  automatic  exchanges  which 
have  been  installed  in  Chicago,  Grand  Rapids,  Mich., 
Dayton,  Ohio,  and  other  cities  of  this  country.  It 
embraces  all  their  special  features,  including  a  lo-sta- 
tion  tollboard,  the  operator  of  which  demonstrates  the 
manner  in  which  long-distance  connections  are 
given  to  automatic-telephone  subscribers.  Desk, 
wall  and  booth  telephones  are  located  about  the 
exhibit  and  service  is  also  given  throughout  the  build- 
ing. 

A  new  and  novel  use  of  the  telephone  is  made  in 
the  department  ofiices,  where  each  person  on  the  staff 
is  supplied  with  an  automatic  telephone.  In  addi- 
tion to  the  ordinary  business  uses  to  which  these 
instruments  are  put,  practically  all  the  letters  writ- 
ten by  the  various  officers  are  dictated  through  tele- 
phones to  the  stenographers,  each  of  whom  is  sup- 
plied with  an  instrument  with  watch-case  receiver 
and  headgear.  The  peculiar  arrangement  of  the 
offices  makes  this  method  a  great  convenience,  as  it 
makes  it  unnecessary  for  the  stenographers  to  leave 
their  desks  and  prevents  the  incident  confusion. 
Automatic  telephones  are  also  placed  about  the  build- 
ing for  the  use  of  tlie  Jefferson  Guards,  who  can 
thus  place  themselves  in  communication  with  the 
chief  of  the  department  and  with  one  another. 

One  of  the  most  unique  features  of  the  automatic 
system,  and  one  which  has  but  lately  been  added. 
is  the  rotary  connector.  This  is  a  sort  of  combina- 
tion of  the  selector  and  connector  switches,  and  is 
designed  for  use  in  private  exchanges,  or  in  any 
case  where  several  telephones  are  placed  on  one 
number.  This  switch  automatically  passes  over  busy 
lines  and  selects  one  of  the  disengaged  telephones. 
In  the  event  that  all  arc  in  use.  instantaneous  notice 
is  given  by  the  usual  method.  In  this  way  if  a 
private  branch  exchange  has  five  trunk  lines  on  a  call 
the  rotary  connector  would  move  so  as  to  connect 
with  the  first  trunk.  If.  however,  this  is  in  use,  the 
contact  would  move  to  the  second,  and  so  on  until 
a  free  line  is  found,  when  the  final  connection  would 
be  made.  It  is  asserted  that  the  addition  of  this 
switch  brings  the  automatic  system  to  a  point  where 
it  has  all  the  elasticity  and  flexibility  of  the  manual 
system  with  the  added  advantages  of  secret  and 
prompt  service. 

The  station  of  the  De  Forest  Wireless  Telegraph 
Company  is  almost  constantly  thronged  with  curious 
people  wondering  how  it  is  done.  The  exhibit  in  the 
space  of  the  United  States  Signal  Corps,  in  the 
Government  Building,  has  been  equipped  with  re- 
ceiving apparatus  and  communication  is  maintained 
between  it  and  the  station  in  the  Palace  of  Elec- 
tricity, where  incredulous  ones  hand  in  a  message 
and  then  ipurney  to  the  Government  Building  to  find 
it  waiting  for  them.  In  addition  to  these  a  wireless 
automobile  is  stationed  in  the  Transportation  Build- 
ing, another  in  the  Palace  of  Electricity,  while  the 
inventions  of  Dr.  De  Forest  occupy  a  conspicuous 
position  in  the  display  made  by  the  United  States 
Patent  Office  in  the  Government  Building. 

The  De  Forest  transmitter  now  in  use  in  the 
Palace  of  Electricity  is  of  two  kilowatts  capacity,  and 
the  condenser  consists  of  18  Leyden  jars  of  0.003 
microfarad  capacity  each.  The  spark-gap  is  en- 
closed in  a  mica  drum  or  muffler  and  the  discharge 
is  hardly  audible.  The  antennae  consist  of  three 
screens  of  wire,  each  containing  it  vertical  wires  75 
feet  long  and  supported  by  the  wooden  towers.  I'wo 
of  these  screens  are  used  in  transmitting  and  one  for 
receiving.  Electrolytic  receivers  arc  used  in  the 
De  Forest  system.  Current  is  at  present  taken  from 
the   supply   mains   at    no  volts,   60  cycles,  but   will 


June  4,  igo4 

later  be  taken  from  a  small  motor-generator  set  in- 
stalled to  demonstrate  the  methods  obtained  in  naval 
work.  A  station  is  now  being  installed  on  the  104- 
foot  platform  of  the  steel  observation  tower  near  the 
Press  Building,  which  will  be  tuned  to  the  other 
stations,  and  from  which,  if  the  present  arrangements 
are  carried  out,  the  bulk  of  the  World's  Fair  press 
matter  will  be  transmitted  to  the  St.  Louis  daily 
papers.  All  told  this  company  will  have  eight  oper- 
ating stations  on  the  exposition  grounds  and  one  in 
its  city  office.  It  is  interesting  to  note  that  thus 
far  the  discharges  of  the  machines  in  the  electro- 
therapeutic  section  have  given  the  operators  no 
trouble,  although  the  induction  coils  and  static  ma- 
chines have  been  in  intermittent  service  since  opening 
day. 

It  was  expected,  in  view  of  the  visit  of  IMr.  Mar- 
coni to  St.  Louis  last  year,  that 
he  would  make  a  comprehensive 
installation,  but  for  some  reason 
or  other  his  extensive  plans,  out- 
lined while  here,  have  miscar- 
ried, and  only  a  small  display  of 
his  apparatus  will  be  made. 
This  is  a  great  disappointment 
to  many,  as  it  was  confidently 
expected  that  iVI'r.  Marconi 
would  give  the  exposition  instal- 
lation   his    personal    supervision. 

The  General  Electric  Company 
has  nearly  completed  the  instal- 
lation of  what  promises  to  be. 
from  an  engineering  point  of 
view,  perhaps  the  finest  display 
in  the  building.  One  feature  is 
the  electrical  equipment  for  a 
large  interurban  car,  mounted  on 
a  car  frame,  which  is  supported 
by  iron  pillars  in  such  a  manner 
that,  walking  under  the  car,  one 
can    follow    the    wiring    and    in- 
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delphia  has  taken  a  residence  at  4472  Forest  Park 
Boulevard,  St.  Louis,  for  the  use  of  members  of  its 
staff  attending"  the  Louisiana  Purchase  Exposition. 
The  company's  exhibit  is  practically  complete.  It 
contains  many  interesting  features,  showing  the  re- 
cent developments   in  storage-battery  practice. 


Electrical  Exports  for  April. 

Electrical  exports  from  the  United  States  for  the 
month  of  April  last  amounted  to  a  total  value  of 
$841,716.  This  is  an  increase  of  $91,114  over  April, 
1903,  when  the  amount  was  $750,602.  April,  how- 
ever, shows  a  decline  to  the  amount  of  $98,581  from 
the  figure  for  March  this  year.  But  goods  classi- 
fied as  electrical  machinery  show  a  good  increase 
over  April,  1903.  The  figures  in  this  class  for 
.■\pril  of  the  present  year  are  only  $65,707  bplow  the 
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worth  imported.  But  is  is  probable  that  most  or  all 
of  this  amount  is  engaged  for  re-shipment  The 
United  Kingdom,  it  will  be  seen,  has  nearly  reached 
Its  former  position  at  the  head  of  the  list  be- 
ing second  only  to  British  North  America  in  tht 
April  figures. 

Chicago  Street-railway  Situation. 

Several  steps  have  been  taken  toward  clearing  the 
legal  side  of  the  traction  tangle  in  Chicago.  Judges 
Grosscup  and  Jenkins  have  given  their  decision  in 
the  99-year  case,  and  while  it  is  not  a  decisive  vic- 
tory for  either  the  city  or  the  Union  Traction  Com- 
pany, its  effect,  if  upheld  by  the  Supreme  Court 
may  be  regarded  as  advantageous  to  the  city.  By 
the  decision  all  rights  acquired  by  the  traction  com- 
pany prior  to  1875  are  still  held  to  be  protected  by 


the   act    of    1S65, 


and  the  company  has  a  right  to 
operate  until  1964  all  lines  op- 
erated before  April  26,  1875.  In 
that  year  Chicago  abandoned  its 
old  charter  and  incorporated  un- 
der the  Cities  and  Villages  Act, 
drawn  as  a  result  of  the  new 
constitution  of  1872,  and  which 
provided  that  thereafter  all  fran- 
chise rights  should  come  from 
the  City  Council,  and  a  20-year 
limit  was  put  on  all  such 
franchises.  Consequently  a  1 1 
rights  acquired  by  the  street- 
railway  company  since  1875  are 
subject  to  the  requirements  of  the 
Iranchise  granted  by  the  city  and 
.ire  not  protected  by  the  99-year 
act.  Therefore,  while  the  trac- 
tion company  is  given  the  right 
10  operate  many  important  lines 
for  more  than  50  years  longer, 
without  their  feeders  and  con-' 
nections  (probably  50  per  cent. 
of  the  entire  system),  they  are 
practically  useless  under  present 
conditions.  Fifty  per  cent,  of 
Ihe     bridge     entrances     to     the 
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Portion  of  General  Electric  Display. 


spect  the  operation  of  the  motors  and  accessories. 
The  model  of  one  of  the  Niagara  generators  is  shown 
in  the  accompanying  view,  as  is  also  a  working  oil 
switch  for  a   three-phase  line  of  60,000  volts. 

The  Kellogg  Switchboard  and  Supply  Company 
has  added  an  interesting  item  to  its  exhibit  in  the 
shape  of  two  insulating  machines,  shown  in  the  ac- 
companying illustration.  These  double-insulate  a 
fine  copper  wire,  and  the  whirling  spools  and  delicacy 
of  operation  prove  attractive  to  many.  The  operat- 
ing exchange  in  the  same  exhibit  has  been  so  railed 
off  that  a  close  inspection  of  the  board  can  be  made 
without  interfering  with  the  operators.  With  the 
simple  explanations  given  by  the  attendant  this  por- 
tion of  the  exhibit  has  already  become  one  of  the 
"educational  centers"  of  the  building,  especially  to 
the  rural  visitors,  many  of  whom  have  never  seen 
a  telephone  switchboard  in  operation. 

The  National  Clock  Works  of  St.  Louis  has  in- 
stalled a  small  but  attractive  exhibit  in  the  southern 
part  of  the  building,  which  includes  some  artistic 
examples  of  stained  glass  clock  dials,  the  works  be- 
ing exceedingly  simple  and  efficient.  This  company 
is  also  installing  a  very  elaborate  electric  clock  in 
the  center  of  the  court. 

The  Electric   Storage   Battery   Company  of   Phila- 


record  month  of  March,  1904,  when  the  total  value 
of  electrical  machinery  exported  reached  $596,073. 
Electrical  appliances  (including  telegraph  and  tele- 
phone instruments)  show  a  slight  decline",  compar- 
ing April,  1904,  with  the  corresponding  month  last 
year.  1  he  figures  are  as  follows :  Electrical  appli- 
ances— April,  1903,  $383,288;  April,  1904,  $311,440. 
Electrical  machinery — .'Kpril,  1903,  $367,314;  April, 
1904,  $530,276. 

Classified  according  to  destination  the  following 
countries  were  the  principal  buyers  of  electrical  ma- 
chinery exported  from  the  United  States  during 
April,  1904 :  British  North  America,  $122,022 ; 
United  Kingdom,  $121,110;  Hongkong,  $117,561; 
Japan,  $41,071;  Mexico,  $35,245;  Brazil,  $15,138; 
British  East  Indies,  $14,099 ;  Germany,  $13,183 ;  Brit- 
ish Africa,  $11,209;  France,  $5,749;  Argentina, 
$2,287. 

Japan,  which  suddenly  sprang  into  first  place 
among  the  importers  in  February  and  March  last, 
heading  the  list  in  March  with  a  total  of  $201,617, 
has  again  dropped  to  its  more  normal  position  with 
$41,071,  representing  the  value  of  its  electrical  ma- 
chinery imported  in  April  this  year  as  compared 
with  $9,306  for  April,  1903.  Hongkong  shows  the 
greatest  gain,   with  the   unusual  amount  of  $117,561 


downtown  district  from  the  North  and  West  Sides  are 
unprotected  by  the  act  of  1865,  and  many  of  the  im- 
portant trunk  and  feeder  lines  are  subject  to  short- 
term  franchises,  many  of  which  have  already  expired. 
The  local  transportation  committee  of  the  Citj'  Coun- 
cil feels  that  the  decision  places  it  in  a  stronger 
position  for  future  dealing  with  the  traction  com- 
panies. 

A  decision  just  handed  down  by  the  Supreme 
Court  leaves  the  minority  stockholders  of  the  North 
and  West  Side  lines  free  to  attack  the  leasing  of 
these  lines  to  tne  Union  Traction  Company.  The 
court's  decision  affirms  and  makes  final  the  opinion 
of  the  United  States  Circuit  Court  of  Appeals,  which 
had  reversed  Judge  Grosscup's  decision  in  favor  of 
the  receivers.  In  reversing  Judge  Grosscup  the 
Circuit  Court  of  .\ppeals  held  that  he  had  no  juris- 
diction to  interfere  with  the  litigation  of  the  minor- 
ity stockholders. 

The  litigation,  under  the  ruling  of  the  Supreme 
Court,  is  now  remanded  to  the  state  courts,  where 
the  pending  bills  not  only  attack  the  new  leases  but 
also  charge  that  all  the  proceedings  in  the  federal 
court  before  Judge  Grosscup  were  prearranged  and 
collusive  between  the  plaintiffs  and  defendants  in  the 
receivership  cases. 


J.  C.  Bomtreger  has  been  granted  a  iranchise  for 
constructinir  and  operating  an  electric-light  plant  in 
Thomas,  Okla. 
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Association  of  Railway  Telegraph  Superintendents  (annual 
meeting).  Hotel  English,  Indianapolis.  Ind..  June  15th  and 
16th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton. On  t.,  June    isth  to  i;;th. 

High-pressure  transmission  convention  of  the  American 
Institute  of  Electrical  Engineers,  Chicago,  June  21st  and  22d, 

Indiana  Mutual  Telephone  Association  (annual  meeting), 
Lafayette,  Ind.,  June  28th  and  29th. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky^  August    i6th  to    iStb. 
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International  Association  of  Municipal  Electricians  (an- 
nual meeting),   St.  Louis,  September  13th  and  14th. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


Poetic  justice  appears  to  be  meted  out  to  the 
tenants  of  the  new  Railway  Exchange  Building  in 
Chicago,  who  are  loudly  complaining  against  the 
smoke-and-<:inder  nuisance  of  the  soft-coal-buming 
locomotives  of  the  Illinois  Central  Railroad  Com- 
pany. The  Railway  Exchange  Building  has  a  fine 
location  at  the  corner  of  Michigan  Avenue  and  Jack- 
son Street,  overlooking  Grant  Park  and  Lake  Michi- 
gan, but  the  tenants  are  finding  the  clouds  of  smoke 
and  flying  cinders  from  the  locomotives  on  the  near- 
by tracks  very  unpleasant,  to  say  nothing  of  the 
noise  of  escaping  steam.  The  joke  of  the  affair  is 
that  many  of  the  complainants  are  prominent  steam- 
railroad  men,  including  high  officials  of  the  Mil- 
waukee and  St.  Paul,  the  Chicago  and  Alton  and 
the  Santa  Fe  systems.  This  is  where  the  poetic 
justice  comes  in.  It  is  said  that  the  railroad  tenants 
of  the  building  are  urging  the  Illinois  Central  man- 
agement to  use  electric  power  for  its  suburban  serv- 
ice, but  perhaps  they  are  told  that  a  practical  demon- 
stration on  their  own  roads  would  go  farther  than 
long  arguments.  Of  course  the  Illinois  Central  will 
be  compelled  to  come  to  electric  power  in  time  for 
its  suburban  service,  but  it  must  be  confessed  that 
it  is  moving  with  exasperating  deliberation.  If  the 
suffering  railroad  men  -in  the  oflice  building  can 
expedite  the  improvement  by  their  lamentations  and 
representations,  more  power  to  them! 


Careful  review  of  the  Boston  convention  of  the 
National  Electric  Light  Association  will  deepen 
rather  than  lessen  admiration  for  the  manner  in 
which  it  was  conducted,  its  valuable  results  and  its 
all-around  success.  The  general  character  of  the 
papers  was  excellent,  and  they  were  of  such  diver- 
sified nature  that  no  one  interested  in  the  central- 
station  business,  technically  or  commercially,  could 
fail  to  find  something  of  direct  application  to  his 
needs.  Every  paper  was  printed  in  advance — not 
so  far  in  advance,  in  some  cases,  as  they  should  be 
for  the  best  results,  but  at  any  rate  in  advance  of 
presentation — every  paper  but  one  was  read  in  full 
or  in  abstract,  and  in  every  case  was  there  opportu- 
nity for  discussion.  When  it  is  considered  that,  ex- 
cluding the  "Wrinkles"  department,  the  "Question 
Box"  and  the  reports  presented  in  executive  ses- 
sion, there  were  26  papers  and  standing-com- 
mittee reports  laid  before  the  convention  in  five  ses- 
sions, this  accomplishment  reflects  the  greatest  credit 
on  President  Charles  L.  Edgar  and  his  fellow  offi- 
cers, both  for  the  arrangement  of  the  programme  and 
the  manner  in  which  it  was  carried  out. 

While  all  the  papers  dealt  with  live  topics,  and 
none  was  merely  perfunctory,  two  stand  out  as  hav- 
ing particular  value.  These  are  the  report  of  the 
committee  on  the  investigation  of  steam  turbines, 
presented  in  abstract  in  this  issue  of  the  Western 
Electrician,  and  Mr.  Hancock's  treatise  on  "Un- 
derground Construction,"  which  was  awarded  the 
gold  medal  offered  by  Mr,  H.  L,  Doherty,  past  presi- 
dent of  the  association,  for  the  best  paper  on  the 
subject.  The  first  of  these  is  particularly  valuable 
from  the  importance  of  the  subject  and  from  the 
high  standing  of  the  men  preparing  the  report.  The 
gold-medal  paper  is  especially  interesting  from  the 
circumstance  of  the  award  and  from  its  thorough- 
ness and  intrinsic  usefulness.  It  will  be  presented 
in  full  in  this  journal  in  three  installments,  the  first 
of  which  appears  in  this  issue. 

A  change  was  made  in  the  by-laws  by  which  two 
new  classes  of  membership — individual  active  and 
individual  associate — were  added  to  the  three  already 
existing — member  companies,  associate  member  com- 
panies and  honorary.  This  step  was  taken  to  widen 
the  scope  of  the  association  and  to  broaden  its  in- 
fluence, and  is  in  line  with  the  reduction  of  mem- 
]:iership    fees    to    company    members    in    the    smaller 


cities  and  towns  made  at  the  Cincinnati  convention 
two  years  ago.  In  recognition  also  of  the  smaller 
companies  as  well  as  of  his  individual  deserts,  Mr. 
Ernest  H.  Davis  of  Williamsport,  Pa,,  who  had 
made  an  efficient  secretary,  was  elected  president. 
Mr.  Davis  is  placed  at  the  head  of  the  association 
when  the  swefling  tide  of  its  usefulness  has  reached 
a  mark  never  before  reached,  and  as  he  is  a  capable 
and  energetic  man,  familiar  with  the  needs  and  op- 
portunities of  the  society,  it  is  not  to  be  doubted 
that  he  will  carry  forward  successfully  the  pro- 
gressive policy  of  the  three  past-presidents — Doherty, 
Ferguson  and  Edgar — who  have  infused  new  life  in 
the  association  and  who  liave  had  so  much  to  do 
with  its  present  proud  position. 

Another  striking  feature  of  the  Boston  convention 
was  the  record-breaking  attendance — nearly  1,200, 
The  meeting  drew  together  a  larger  number  of  men 
interested  in  electric-lighting  than  any  other  ever 
held  in  the  United  States  and  was  noteworthy  in  that 
respect.  The  entertainment,  too,  was  lavish,  yet  in- 
telligently planned  not  to  interfere  with  the  business 
sessions,  so  far  as  the  men  were  concerned.  The 
Boston  electrical  people  were  truly  hospitable,  antici- 
pating the  needs  and  comforts  of  their  guests  in 
every  way.  They  earned  the  gratitude  of  their  vis- 
itors, who  were  unanimous  in  expressions  of  appre- 
ciation. It  is  pleasant  to  reflect  that,  on  their  part, 
the  local  people  had  the  recompense  of  entertaining 
such  an  exceptionally  large  and  successful  conven- 
tion as  that  at  Boston  proved  to  be. 


Waterpower  development  in  some  parts  of  the 
West  is  encountering  opposition  on  the  part  of 
advocates  of  irrigation  for  the  reclamation  of  arid 
lands.  A  bone  of  contention  is  the  proposed  use 
of  the  Snake  River  in  Idaho.  In  an  article  in  For- 
estry and  Irrigation,  Mr.  F.  H.  Newell,  chief  engi- 
neer of  the  United  Slates  Reclamation  Service,  says, 
in  part: 

Irrigation  development  at  its  very  inception  in 
the  Snake  Valley  is  threatened  by  the  proposed  con- 
struction of  a  power  plant,  the  promoters  of  which 
claim  the  right  to  use  the  only  supply  of  water 
available  for  irrigation.  Already  more  than  four 
times  the  low-water  flow  of  Snake  River  is  claimed 
for  the  development  of  power.  A  few  promoters 
have  been  quick  to  take  advantage  of  imperfect  laws 
and  have  obtained  power  rights  on  the  stream. 
These  power  plants  are  to  be  located  at  Shoshone 
Falls,  a  point  where  the  river  makes  a  vertical  drop 
of  more  than  200  feet.  The  choice  of  a  site  for 
this  enterprise  is  most  unfortunate,  as  it  is  below 
practically  all  the  irrigable  lands  in  Snake  River 
valley.  It  would  require  the  use  of  all  the  storage 
facilities  on  the  south  fork  of  this  stream  and  more, 
or  about  i, 000,000  acre-feet,  to  furnish  the  water 
claimed  for  this  purpose  alone.  If  the  splendid  stor- 
age facilities  arc  to  be  used  for  this  purpose,  there 
would  be  a  supply  of  water  in  the  river  for  irriga- 
tion for  only  about  three  months  of  each  season,  or 
during  the  flood  discharge  of  the  stream.  On  the 
other  hand,  if  these  lands  are  to  be  reclaimed, 
there  will  not  be  any  water  in  the  river  at  this  point 
for  power  purposes  for  several  months  during  each 
season,  as  all  the  water  will  be  diverted  above  this 
point. 

Mr.  Newell  adds  that  the  impending  conflict  might 
be  easily  obviated  if  a  site  for  power  development 
were  selected  above  instead  of  below  large  bodies 
of  irrigable  land.  American  Falls,  he  thinks,  offers 
an  ideal  location  for  the  development  of  waterpower. 
It  is  located  above  nearly  400,000  acres  of  irrigable 
land,  the  late  water  supply  for  which,  to  the  extent 
of  nearly  3,000  second-feet,  will  have  to  be  furnished 
from  reservoirs. 

Of  course  in  many  cases,  as  in  California  and  else- 
where, the  water  of  streams  can  be  used  both  for 
power  and  for  irrigation  purposes,  thus  benefiting  the 
farmer  and  the  manufacturer  alike.  But  where  such  a 
joint  development  is  not  practicable,  as  appears  to 
be  the  case  at  Shoshone,  some  disinterested  tribunal — 
say  the  United  States  Supreme  Court — may  have 
to  decide,  as  a  matter  of  public  policy,  whether  power 
or  irrigation  shall  have  precedence.  Waterpower 
men  have  long  looked  with  covetous  eyes  on  Sho- 
shone Falls,  with  its  splendid  possibilities,  but  we 
have  understood  that  it  has  remained  undeveloped 
owing  to  its  remoteness  from  a  market  for  the 
power.  Indeed,  in  his  interesting  lecture  on  "Types 
of  Large  Waterpower  Installations"  in  Boston  last 
week,  Dr.  F.  A.  C.  Perrine  alluded  to  this  fact.  Of 
course,  if  the  power  men  have  acquired  riparian 
rights  these  rights  must  be  respected,  but  it  is  to  be 
hoped  that  the  matter  can  be  amicably  adjusted,  for 
who  would  not  like  to  see  the  desert  "bloom  as  a 
rose"  as  well  as  "echo  the  hum  of  industry"? 
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NATIONAL  ELECTRIC  LIGHT  ASSOCIATION. 


A  classification  made  by  the  Boston  Edison  Com- 
pany shows  that  the  attendance  at  the  twenty- 
seventh  convention  of  the  National  Electric  Light 
Association  held  in  Boston  on  May  24th  to  27th,  in- 
clusive, was  1,190,  divided  as  follows:  Representing 
Boston  Edison  Company,  92;  other  delegates  and 
visitors  from  Boston  and  other  places  in  Massachu- 
setts, 510;  from  outside  of  Massachusetts,  55S;  un- 
classified, 30;  total,  1,190.  This  shows  the  largest 
attendance  at  any  electric-light  convention  ever  held. 
The  character  of  the  papers  presented  and  business 
transacted  and  the  profuse  but  well-managed  enter- 
tainment provided  were  in  keeping  with  the  attend- 
ance. The  association  and  electrical  Boston  have 
both  reason  to  congratulate  themselves  on  this  fine, 
record-breaking  convention.  Mr.  Charles  L.  Edgar, 
the  retiring  president  and  the  president  of  the  Edi- 
son Electric  Illuminating  Company  of  Boston  may 
well  be  proud  of  it,  for  it  was  largely  his  work, 
although  he  was  very  ably  assisted  by  James  I. 
Ayer,  the  chairman  of  the  local  entertainment  com- 
mittee, Charles  L.  Hodskinson,  chairman  of  the 
hotel  committee,  and  other  Boston  gentlemen.  For- 
mer Secretary  E.  H.  Davis  and  Miss  Billings,  assist- 
ant secretary,  of  the  New  York  office,  also  deserve 
the  thanks  of  the  association  for  their  efficient  work. 

A  general  running  account  of  the  proceedings, 
largely  by  telegraph,  was  given  in  the  Western 
Electrician  last  week,  together  with  President  Ed- 
gar's address  in  full  and  four  of  the  papers.  This  is 
supplemented  in  this  second-report  issue  by  a  more 
detailed  report  of  some  of  the  features  briefly  treated 
in  the  telegraphic  account,  together  with  a  portrait 
and  brief  sketch  of  the  new  president,  a  group 
pictures  of  delegates  on  the  wharf  of  the  L  Street 
station,  an  abstract  of  the  important  report  of  the 
committee  on  steam  turbines,  the  first  instalment  of 
Mr.  Hancock's  paper  on  underground  construction 
(which  was  awarded  the  Doherty  gold  medal),  a 
mass  of  convention  notes  and  other  interesting  ma- 
terial. Abstracts  of  other  papers  and  discussions 
will  be  given  in  future  issues. 

The  New  Officers. 

Ernest  H.  Davis,  the  new  president  of  the  National 
Electric  Light  Association,  is  not  a  technical  man,  but 
he  is  nevertheless  a  central-station  administrator  of 
experience,  acumen  and  demonstrated  executive 
ability.  He  is  greatly  interested  in  the  affairs  of  the 
association,  w'hich  he  served  most  acceptably  for  a 
year  as  secretary  before  his  promotion  at  Boston. 
He  is  capable,  energetic  and  wideawake,  and  with 
the  assistance  of  his  fellow  officers,  including  such 
a  secretary  as  Dudley  Farrand  should  prove  to  be, 
he  should  prove  a  worthy  successor  even  to  such 
stars  as  Doherty,   Ferguson  and  Edgar. 

Mr.  Davis  is  treasurer  and  general  manager  of  the 
Lycoming  Electric  Company  of  Williamsport,  Pa. 
He  is  a  native  and  long  a  resident  of  Philadelphia, 
the  date  of  his  birth  being  November  13,  1859.  He 
received  his  education  in  that  city  and  studied  law, 
being  admitted  to  the  bar  in  due  course.  He  after- 
ward practiced  law  and  later  was  interested  in  the 
steam-railroad  business  for  a  time.  In  1S94  he  re- 
moved to  Williamsport,  where,  with  his  brother, 
he  secured  control  of  the  company  with  which  he 
is  now  connected.  Mr.  Davis  is  also  prominent  in 
street-railway  aff^airs  in  Williamsport,  and  he  has 
served  as  president  of  the  Pennsylvania  Street  Rail- 
way Association.  He  is  a  capable  and  popular  man 
of  aff^airs. 

In  thanking  the  association  for  the  honor  con- 
ferred upon  him  Mr.  Davis  said :  "So  far  as  my 
personal  efforts  are  concerned,  they  shall  be  wholly 
and  entirely  and  fully  devoted  to  the  success  and  best 
-  interests  of  the  association.  To  achieve  a  full  meas- 
ure of  success  in  the  coming  year  I  must  have,  and 
shall  certainly  expect,  the  heartiest  co-operation 
from  all  the  members.  I  shall  feel  I  have  the  right, 
within  reason,  to  get  from  every  person  connected 
with  the  association  such  information,  papers  and 
other  data  to  make  the  association  a  great  success, 
and  such  co-operation  is  certainly  necessary.  Small 
companies  have  not  the  same  facilities  for  obtaining 
information  that  will  be  of  value  to  the  association 
as  the  larger  companies,  and  the  smaller  companies, 
one  of  whicii  I  have  the  pleasure  of  representing,  ap- 
preciate, as  I  do,  to  the  fullest  extent,  the  tremend- 
ous benefits  that  have  been  derived  in  the  association 
from  the  untiring  and  unselfish  work  of  those  rep- 
resenting the  larger  companies  in  the  association, 
who  have  been  in  the  field  so  long.  I  thank  you 
very  much,  gentlemen,  for  this  honor,  and  shall  do 
mv  best  to  repay  your  confidence." 

W.  H.  Blood,  Jr..  credited  to  Seattle,  the  new 
first  vice-president,  is  connected  with  the  Stone  & 
Webster  interests.  He  is  electrical  engineer  of 
the  General  Electric  Company  of  Minneapolis.  The 
second  vice-president.  Arthur  Williams,  is  general 
inspector  of  the  New  York  Edison  Company — a  man 
of  much  ability,  who  has  become  conspicuous  in  the 
association  at  the  last  three  conventions.  Dudley 
Farrand,  who  has  consented  to  accept  the  secretar>'- 
ship,  is  general  manager  of  the  great  Public  Service 
Corporation  of  New  Jersey,  which  has  its  head- 
quarters in  Newark.  The  new  members  of  the  ex- 
ecutive committee,  Samuel  Scovil  of  Cleveland.  A.  J. 
DeCamp  of  Philadelphia  and  W.  F.  White  of  St. 
T  ouis.  are  all  well  known.  Messrs.  Scovil  and  De- 
Camp  have  been  connected  with  the  central-station 
interests  of  their  respective  cities  for  a  number  of 
years ;    but    M'r.    White,    while   an   experifenced   elec- 


tric-light man,  is  a  comparatively  recent  acquisition 
for  the  Union  Electric  Light  and  Power  Company 
of  St.  Louis. 

Discussion  on  ioo-mile  Transmission. 

An  abstract  of  Robert  Howes'  paper  of  Tuesday 
afternoon,  on  '"A  lOO-mile  Transmission  Line"  was 
given  in  the  Western  Electrician  last  week.  After 
reading  the  paper  Mr.  Howes  said:  "Since  I  wrote 
this  paper  we  have  received  the  regulator,  and  it 
was  installed  in  time  for  me  to  know  the  results 
before  I  left  Spokane.  We  succeeded  in  holding  our 
voltage  at  Spokane  practically  steady.  There  was 
a  variation  not  to  exceed  three-fourths  of  a  volt 
above  or  below  the  normal  on  a  ii6-volt  basis.  At 
the  other  end  of  the  line  this  cut  down  the  variation 
to  a  trifie  over  one-half  of  what  we  had  before. 
Then  the  controller  for  the  motor  arrived,  but  with- 
out a  time-relay  device.  When  that  was  installed 
we  cut  down  the  variation  at  the  other  end  to  one- 
half  of  what  it  was  then,  leaving  us  with  a  variation 
of  one-fourth  at  the  other  end  of  the  line  to  what 
it  was  when  we  wrote  this  paper.  We  now  have 
variations  of  five  to  six  per  cent,  on  either  end  of 
the  line  in  extreme  cases. 

R.    S.   Kelsch,   Montreal :     I  ask  how  many  times 
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it  has  been  necessary  to  shut  down  this  high-tension 
transmission  line  to  make  repairs  or  any  other 
changes  in  addition  to  the  seven  times  in  the  eight 
months   which   have  been   referred   to? 

Mr.  Howes :  The  power,  has  never  been  cut  off 
except  to  cut  in  the  sub-stations.  We  made  the  best 
of  our  time  while  we  cut  in  these  seven  sub-stations 
after  we  started.  Each  time  we  shut  down  we  made 
use  of  the  time  to  renew  any  of  the  insulators  found 
broken,  caused  by  boys  throwing  stones  X)r  shooting 
small-caliber  rifles  at  them.  They  were  contemplating 
one  more  shutdown  as  I  was  leaving,  and  it  has 
probably  been  made  by  this  time,  but  we  have  not 
made  any  shutdown  for  any  other  purpose  since  that 
time. 

P.  G.  Gossler,  New  York :  I  notice  that  you  refer 
to  having  three  banks  of  lightning  arresters  operated, 
one  at  the  end  of  the  line,  one  at  Spokane,  and  one 
about  20  miles  from  the  end  of  the  line.  Have  you 
had  any  lightning  storms  since  the  line  is  in  opera- 
tion, and,  if  so,  what  has  the  effect  been  on  the  line? 
Also,  what  the  amount  of  transmission  has  been  at 
the  time  of  the  storms,  if  any? 

Mr.  Howes :  A  day  or  so  before  I  left  there  was 
quite  a  severe  storm.  We  never  have  such  severe 
storms  as  in  the  East  or  in  the  M'iddle  States,  but 
we  have  had  a  number,  without  any  effect  whatever. 
The  last  storm  punctured  the  insulation  on  a  current 
transformer  for  operating  the  high-tension  circuit- 
breakers  in  the  sub-stations  and  caused  a  shutdown 
of  15  minutes.  There  had  been  just  before  that  time 
a  shutdown  of  nearly  an  hour,  caused  by  a  road 
supervisor  putting  several  pounds  of  dynamite  under 
the  stump  of  a  tree  and  blowing  it  through  the  wires. 
He  twisted  the  wires  all  up,  but  we  had  the  power 
on  again  in  a  little  over  an  hour.  These  are  the 
only  two  instances  of  trouble  w^hich  we  have  met 
with  in  tw-o  or  three  months'  operation. 

Dr.  Louis  Bell,  Boston :  Mr.  Howes'  experience 
with  that  big  induction  motor  at  the  end  of  the  line 
is  one  which  should  be  carefully  borne  in  mind  by 
everyone  running  a  big  transmission  system.  For 
some  reason — a  psychological  reason,  inexplicable  to 
me — people  expect  of  induction  motors  a  degree  of 
immunity  from  troubles  produced  on  the  line  and 
from  the  other  ills  that  motors  are  heir  to  which 
are  quite  different  from  anything  we  have  been  led 
to  expect  with  continuous-current  motors.  A  big 
motor  of  that  kind  is  bound  to  make  trouble  unless 
the  starting  rheostat  is  laid  out  with  an  understand- 
ing of  ever}'  possible  trouble  which  may  come  to  it 
If  it  is  laid  out  on  general  principles,  as  a  rheostat 
might,  could,  or  should,  be  laid  out,  if  the  motor  is 
going  to  some  imknown  place,  and  the  motor  is  put 
on  the  end  of  a  lOO-mile  line,  it  is  almost  certain 
that  there  will  be  constant  trouble  from  it,  for  the 
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simple  reason  that  the  lower  steps  of  the  starting 
rheostats  are  not,  in  three  cases  out  of  four,  made 
for  the  fine  gradations  that  are  necessarj'.  Mr. 
Howes  has  found  it  necessary  to  make  an  emergency 
supply,  or  regulator  for  just  that  purpose,  so  that 
in  every  case  of  dealing  with  the  induction  motor 
at  the  end  of  a  long  line,  particularly  big  induction 
motors— and  all  big  ones  are  slow-speed  motors,  in 
which  the  power  factor  is  liable  to  be  low  at  times- 
it  seems  to  be  a  matter  of  prime  necessity  to  get 
at  the  question  of  the  rheostat  and  look  at  it  with 
some  intelligence  and  care,  as  in  the  case  of  a  con- 
tinuous-current motor  of  the  same  rating.  Under 
these  circumstances,  relatively  little  trouble  will  be 
encountered  from  these  big  motors.  Corresponding 
to  the  conditions  of  regulation  imposed  by  that  un- 
fortunate rheostat,  comes  the  question  of  the  power 
factor  of  the  circuit,  and  it  is  worth  while  calling 
attention  to  that  unit  power  factor  as  a  point  where 
the  system  becomes  a  bit  hypersensitive.  I  believe 
one  can  do  better  by  running  a  little  under  the  unit 
power  factor  all  the  time,  never  giving  the  current 
a  chance  to  cross  and  become  leading  current. 

W.  L.  Abbott,  Chicago:  I  think  the  success  of 
the  Spokane  company  with  its  line  has  been  very 
good,  considering  the  experience  the  Commonwealth 
Electric  Company  has  had  with  the  only  overhead 
9,000-volt,  25-cycle  line  it  has,  which  is  about  nine 
miles  long.  Where  that  line  runs  in  the  city  we 
had  trouble  at  least  as  often  as  once  a  month,  due 
to  malicious  interference.  It  was  put  out  of  business 
once  by  lightning  and  twice  by  boys  with  hay-baling 
wire,  and  in  one  case  with  a  trace  chain,  and  again 
by  someone  who  needed  the  copper.  In  a  recent 
instance,  about  lo  days  ago,  a  bov  who  knew  how 
to  make  a  Fourth  of  July  celebration,  threw  a  trace 
chain  over  the  wires  of  the  three-phase  line.  Two 
of  the  wires  were  burned  off  and  one  of  them  came 
down,  struck  him  on  the  shoulder  and  burned  him 
severely.     I  believe  he  is  now  in   the  hospital. 

Award  of  the  Doherty   Gold   Medai,. 

As  stated  in  the  Western  Electrician  last  week,  the 
award  of  the  H.  L.  Doherty  gold  medal  for  the  best 
paper  on  underground  construction  was  an  interesting 
feature  of  Wednesday's  proceedings.  In  introducing 
the  subject  President  Edgar  said:  "As  you  all  know, 
past-President  Doherty,  when  he  was  president  two 
years  ago,  in  his  presidential  address,  suggested  that 
he  would  be  glad  to  offer  a  gold  medal  for  the  best 
paper  on  'Underground  Construction.'  This  offer 
was  accepted  by  the  association,  and  it  was  intended 
to  have  the  paper  last  year.  Various  delays  oc- 
curred, and  the  matter  remained  open  until  I  came 
into  the  presidency.  During  the  winter  we  issued 
circulars  announcing  that  the  matter  was  open  to 
competition,  not  only  to  our  own  members,  but  the 
public  at  large.  A  number  of-  papers  were  pre- 
sented, and  I  apnointed  on  the  committee  on  award 
Dr.  Schuyler  S.  Wheeler,  who  is  here  and  will  make 
the  report.  Louis  A.  Ferguson,  past-president  of  the 
association,  and  Henry  G.  Stott  of  the  Manhattan 
Elevated  Railway  Company,  New  York.  I  take 
pleasure  in  introducing  to  you  Dr.  Schuyler  S. 
Wheeler." 

Dr.  Wheeler:  The  committee  took  the  greatest 
pains  in  reading  the  several  papers  presented  on  the 
.subject  of  "Underground  Construction,"  and  while 
there  was  another  paper  that  commended  itself  in 
many  ways  to  us — one  by  Mr.  Blood,  which  was 
very  good,  exceedingly  well  put  together,  quite  re- 
markable in  that  respect — yet  there  was  another  paper 
which,  on  account  of  its  great  mastery  of  detail 
and  covering  the  whole  subject  so  completely,  we 
decided  should  have  the  preference.  I  might  say 
that  this  conclusion  was  reached  independently  by 
each  member  of  the  committee.  The  author  of  the 
paper  selected  is  M'r.  W.  P.  Hancock  of  Boston. 
Is  Mr.  Hancock  present?  (Mr.  Hancock  came  to 
the  platform.) 

^Ir.  Hancock.  I  can  testify  that  you  have  a  very 
complete  understanding  of  all  the  details  of  under- 
ground construction^a  subject  I  am  somewhat  fa- 
miliar with  myself,  having  earned  the  first  part  of 
my  livelihood  in  that  work,  I  was  much  impressed 
with  your  paper  and  learned  a  great  deal  from  it. 
It  gives  me  great  pleasure  to  hand  you  the  medal. 

In  his  speech  of  acceptance  Mr.  Hancock  said :  "I 
am  surprised  to  know  that  so  few  persons  have  en- 
tered this  competition,  and  especially  so,  when  I 
call  to  mind  the  names  of  a  number  of  gentlemen 
who  could  have  given  us  interesting  papers  on  the 
subject  in  hand.  I  also  wish  that  a  greater  engi- 
neering interest  might  exist  in  connection  with  this 
type  of  construction.  I  think  all  will  admit  that 
the  underground  portion  of  a  system  is  an  extremely 
important  one.  and  if  that  is  true,  it  seems  to  me 
that  we  should  lose  no  opportunity  to  improve  in 
this  direction,  as  well  as  in  the  lines  of  steam  and 
electrical  apparatus." 

President  Edgar:  Mr.  Hancock  has  not  had  any- 
thing to  do  wMth  underground  construction  for  some 
vears.  He  graduated  from  that.  and.  as  you  know, 
he  is  now  general  operating  superintendent  of  the 
Boston  Edison  Company.  Before  closing  the  subject 
we  would  like  to  hear  a  word  from  M'r.  Dohert>'. 

H.  L.  Dohertj-:  I  was  prompted  to  offer  this 
medal  to  stimulate  a  study  of  underground  methods. 
There  seemed  to  be  a  lack  of  harmony  in  the  meth- 
ods in  the  various  stations  doing  underground  w^ork. 
It  seemed  to  me  that  unnecessary  expense  was  in- 
curred and  that  the  practice  was  not  standardized, 
and  I  hoped  to  secure  the  contribution  of  a  number 
of  papers  and  that  a  standard  practice  could  he 
formulated,  based  on  these  papers.     If  the  thing  has 
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been  accomplished,  I  feel  very  well  repaid  for  m^^ 
efforts    to    secure   the   result.     I    thank  you. 

President  Edgar:  I  do  not  think  it  is  necessary 
for  us  to  say  that  we  already  have  thanked  Mr. 
Doherty  in  a  formal  manner  for  offering  this  medal. 
We  are  not  lacking  appreciation  of  what  he  has  done. 
The  medal  was  formally  accepted  in  a  vote  of  thanks 
given  him  two  years  ago. 

The  Doherty  medal  was  passed  around  among 
the  delegates,  who  were  greatly  interested.  It  is 
a  large  medal  containing  $84  worth  of  Colorado 
gold  and  enclosed  in  a  suitable  case.  On  one  side  is 
the  inscription  '"The  Dohertj'  Medal — National  Elec- 
tric Light  Association,"  and  a  design  in  relief  show- 
ing Knowledge  instructing  Youth,  with  various  forms 
of  electrical  apparatus  grouped  about.  On  the  other 
side  is  this  inscription,  "Awarded  to  W.  P.  Hancock 
for  Best  Paper  on  Underground  Construction.  27th 
Convention,  Boston,  Mass.,  May  25,  1904-"  Below 
is  the  formula  for  Ohm's  law,  which  is  the  well- 
known  emblem  of  the  association.  Mr.  Hancock  has 
had  a  wide  experience  as  an  erecting  and  operating 
engineer  in  widely  separated  parts  of  the  countr^^ 
He  has  been  with  the  Boston  Edison  Company  for 
several  years,  and  before  that  he  was  employed  by 
the  parent  Edison  company.  Publication  of  his  paper 
is  begun  elsewhere  in  this  issue. 

G.\S    EXGINES    AND    StEAM    TuRBIXES. 

Gas-engine,  steam-engine,  steam-turbine  and  me- 
chanical-stoker papers  were  presented  on  Wednesday, 
as  set  forth  in  the  Western  Electrician  last  week. 
An  abstract  of  the  report  of  the  committee  to  inves- 
tigate the  steam  turbine  is  presented  in  this  issue, 
but,  owing  to  lack  of  space,  the  other  papers  and 
the  discussion  are  reserved  for  future  consideration. 

Report  on  the  President's  Address. 

On  Thursday  morning,  among  other  things  was 
presented  the  report  of  the  committee  on  president's 
address,  signed  by  H.  L.  Doherty  of  Denver.  G.  W. 
Brine  of  Atlanta,  and  H.  T.  Hartman  of  Philadel- 
phia.    It  was  as  follows : 

We  compliment  our  president  on  his  able  presenta- 
tion of  matters  important  to  the  association  and  the 
electrical    fraternity. 

Historj'  and  Growth  of  the  Business. — The  ref- 
erence to  the  enormous  and  rapid  growth  of  the  elec- 
trical business  is  timely  and  points  a  possible  lesson 
upon  the  ease  with  which  this  business  might  be 
further  developed  by  proper  managerial  methods, 
and  modesty  perhaps  restrained  our  president  from 
referring  to  the  excellent  results  he  is  securing  from 
his  efforts  in  behalf  of  the  Boston  company.  We  call 
attention  to  this  matter  in  order  that  none  of  the 
delegates  will  overlook  the  advantages  to  be  gained 
by  studj'ing  the  methods  in  vogue  here. 

Convention  Proceedings. — Your  committee  wishes 
to  congratulate  the  association  upon  the  excellence 
of  the  programme  for  this  convention  and  the  effective 
work  done  bv  the  president  in  the  association's  be- 
half. 

Growth  of  the  .Association. — The  president  has  re- 
ferred to  the  extensive  growth  of  the  association 
and  has  predicted  a  continued  normal  growth.  Your 
committee  believes  that  the  larger  the  membership 
the  more  effective  the  influence  of  the  association 
can  be  made,  and  that  the  association  should  not 
only  be  national  in  name,  but  national  in  character. 
We  therefore  recommend  the  appointment  of  a  com- 
mittee on  membership,  to  secure  the  co-operation  in 
our  association  work  of  all  of  the  central  stations  in 
the  countrv.  if  this  is  possible.  A  similar  association 
increased  its  membership  to  the  extent  of  18S  new 
members  last  year,  and  the  American  Institute  of 
Electrical  Engineers  did  even  better.  The  funds  for 
this  work  are  to  be  provided  and  the  work  of  the 
committee  to  be  governed  by  the  executive  com- 
mittee. 

Change  of  By-laws. — We  find  that  a  change  of  by- 
laws, as  suggested  by  the  president's  address,  re- 
quires the  election  of  a  special  committee.  We  rec- 
ommend the  appointment  of  this  committee  at  once, 
with  instructions  to  report  recommendations  at  the 
evening  session. 

Taking  Quarters  in  Union  Engineering  Building. — 
Referring  to  the  suggestion  of  our  president,  we  rec- 
ommend that  quarters  be  taken  in  the  Union  Engi- 
neering Building. 

Central-station  Directory. — We  bespeak  the  support 
of  all  central-station  men  and  any  assistance  which 
will  provide  a  reliable  directory  of  central  stations. 

Electrical  Congress. — We  recommend  the  accept- 
ance of  the  invitation  to  participate  in  the  Electrical 
Congress,  and  urge  that  the  papers  to  be  furnished 
by  the  members  of  this  association  be  distinctly  and 
directly  related  to  the  central-station  division  of  the 
electrical  business. 

Printing  Papers  in  Advance  of  Meeting. — We  com- 
mend the  plan  adopted  at  this  convention  of  printing 
the  papers  and  distributing  them  in  advance  of  the 
meeting,  and  recommend  the  continuance  of  this 
practice. 

Relation  of  the  Question  Box  and  Wrinkle  De- 
partment— After  careful  consideration,  we  see  no 
way  of  consolidating  the  Question  Box  and  Wrinkle 
Department.  We  believe  that  these  two  branches 
of  work  are  distinctive,  and  any  change  might  impair 
the   efficiency  of  one  or  both. 

Advertising. — We  note  the  remarks  of  the  presi- 
dent regarding  advertising,  and  reiterate  the  opinion 
of  the  committee  on  a  former  presidential  address 
to   the   effect   that  this  \vork  should  be  handled   by 


a  suitable  editor  and  a  progress  report  made  at  each 
convention. 

Municipal  Ownership. — We  heartily  concur  in  the 
recommendation  of  our  president  regarding  the  ap- 
pointment of  a  committee  upon  municipal  ownership. 
This  committee  should  be  active  and  aggressive  and 
should  have  the  unqualified  support  of  all  officers 
and  members  of  the  association. 

Thawing  Out  Water  Pipes  by  Use  of  an  Electric 
Current. — This  practice,  while  not  new,  is  not  gen- 
erally in  vogue.  It  was  started  in  Madison,  Wis., 
some  five  or  six  years  ago.  We  suggest  tlie  appoint^ 
ment  of  a  reporter  to  collect  data  regarding  the 
methods  in  vogue  for  doing  this  work,  proper  charge 
to  be  made  and  instructions  for  doing  the  work.  The 
report  to  be  made  by  September  15th,  and  to  be 
printed  and  sent  out  to  all  members  in  pamphlet 
form   not   later   than   October   ist. 

Executive  Committee. — We  consider  the  proposed 
plan  of  our  president  to  revamp  the  executive  com- 
mittee upon  more  active  lines  as  a  step  in  the  right 
direction.  We  find,  however,  that  such  meetings 
will  cost,  approximately,  $500  each.  We  therefore 
have  considered  it  advisable  that  but  three  special 
meetings  be  held  each  year,  and  that  the  fourth 
meeting  be  held  at  the  time  of  our  annual  conven- 
tion. Assuming  that  three  special  meetings  be  held 
each  year,  the  expense  to  the  association  will  be. 
approximately,  $1,500  per  annum.  We  recommend 
that  these  three  meetings  be  held  the  nearest  Wednes- 
day to  the  middle  of  August,  November  and  Feb- 
ruary in  New  York  city,  or  at  such  place  and  approxi- 
mate time  as  the  president  may  designate. 

The  report  of  the  committee  was  adopted,  and 
the  same  committee  was  appointed  to  revise  the  by- 
laws and  report  in  executive  session. 

Dr.  Pekrine's  Lecture. 

One  of  the  thoroughly  enjoyed  features  of  the 
convention  was  the  lecture  of  Dr.  F.  A.  C.  Perrine 
of  Pittsfield,  Mass.,  on  "Types  of  Large  Waterpower 
Installations."'  This  was  delivered  on  Thursday 
evening,  before  the  executive  session,  and  was  illus- 
trated by  about  100  lantern-slide  pictures.  Dr.  Per- 
rine's  familiarity  with  the  subject  and  ease  as  a 
public  speaker  enabled  him  to  make  his  lecture  en- 
tertaining as  well  as  instructive.  The  lecture  was 
delivered  at  the  personal  request  of  President  Edgar 
and  was  warmly  applauded  by  a  large  audience.  It 
will  be  given  in  a  later  issue  of  the  Western  Elec- 
trician. 

Thursday  Evening's   Session. 

The  executive  session  held  on  Thursday  evening 
lasted  until  11 :40  p.  m.  The  reports  of  the  executive 
committee,  secretary  and  treasurer  and  the  committee 
on  finance  were  presented. 

The  treasurer's  report   showed  the  following: 

Balance,    1903    $  8.651.90 

Receipts    1 1,214.00 

S19.865.97 
Expenses    10.392.17 

Balance,    1904    $9,473.80 

William  Brophy  of  Boston  presented  the  report 
of  the  committee  on  standard  rules  for  electrical 
construction  and  operation. 

Samuel  Scovil  presented  the  report  on  "National 
Electrical   Code." 

James  I.  Aver  presented  the  report  of  the  com- 
mittee on  relations  with  kindred  organiations. 

The  committee  on  amendments  to  the  constitution 
and  bv-laws  reported  that  the  membership  was  to 
be  divided  into  five  classes:  Class  A.  Member  com- 
panies; entrarfce  fee.  $25:  annual  dues,  member  com- 
panies in  towns  of  less  than  20,000  population.  $10: 
20.000  to  300,000,  $25  ;  over  300,000  population.  $50. 
Class  B.  Members;  entrance  fee,  $5,  and  annual 
dues,  $5.  Class  C.  Associate  member  companies ; 
entrance  fee.  $25 ;  annual  dues,  $20.  Cass  D.  As- 
sociate members ;  entrance  fee,  $5.  and  annual  dues 
$5.  Class  E.  Honorary  members  ;  no  entrance  fee, 
annual  dues  $4.  The  foregoing  changes  were  adopted. 

The  executive  committee  recommended  that  three 
papers  be  presented  at  the  International  Electrical 
Congress,  at  St.  Louis,  on  behalf  of  the  National 
Electric  Light  Association,  as  follows ;  "American 
Practice  in  High-tension  Line  Construction  and  Op- 
eration," by  Dr.  F.  A.  C.  Perrine,  Pittsfield,  Mass. ; 
"American  Meter  Practice,"  by  G.  Ross  Green,  Phil- 
adelphia, Pa. :  "The  Protection  and  Control  of  Large 
High-tension  Distribution  Systems,"  by  George  N. 
Eastman,  Chicago.  The  recommendation  was  adopted. 

On  motion  a  vote  of  thanks  was  passed  to  the 
New  England  electrical  interests  for  the  very  elab- 
orate entertainment  and  many  courtesies  received 
by  the  delegates ;  also  to  the  local  and  long-distance 
telephone  companies  for  the  use  of  the  telephone 
service. 

A  vote  of  thanks  was  passed  to  President  Edgar 
for  the  efficient  manner  in  which  he  presided  over 
the  convention,  and  for  the  very  great  amount  of 
work  he  performed  in  the  interest  of  the  association 
during  the  term  of  his  presidency. 

Election  of  Officers. 

Officers  were  elected  as  follows,  on  recommenda- 
tion of  the  nominating  committee: 

President — E   H.   Davis,   Williamsport,   Pa. 

First  vice-president — W.  H.  Blood,  Jr.,  Seattle. 

Second  vice-president — Arthur  Williams.  New 
York. 

Secretary  and  treasurer — Dudley  Farrand,  Newark, 
N.  J. 


Executive  committee — Samuel  Scovil,  Cleveland; 
A.  J.  De  Camp,  Philadelphia;  W.  F.  White,  St. 
Louis. 

The  place  of  next  meeting  was  left  to  the  execu- 
tive committee,  with  the  chances  in  favor  of  Detroit, 
although  New  York,  Chicago  and  Philadelphia  are 
also  mentioned. 

Entertainment. 

Boston  was  most  hospitable  in  entertaining  the 
electric-light  people.  The  programme  was  not  only 
elaborate,  but  it  was  admirably  arranged  and  faith- 
fully' carried  out.  It  did  not  interfere  with  the  busi- 
ness sessions  but  afforded  just  the  proper  amount 
of  play  to  add  zest  to  the  work.  Naturally,  special 
arrangements  were  made  for  the  ladies,  and  the  com- 
fort of  all  was  anticipated  in  a  manner  that  put  the 
visitors  under  a  debt  of  gratitude  to  the  electrical  in- 
terests of  Boston  and  vicinity.  Space  will  not  per- 
mit a  detailed  enumeration  of  the  various  drives, 
automobile  rides,  steamboat  excursions,  historical 
pilgrimages  and  other  trips  that  were  enjoyed.  One 
especially  pleasant  feature  was  the  concert  of 
Wednesday  evening  at  Symphony  Hall.  The  high- 
class  music  was  greatly  enjoyed  and  the  large  and 
beautiful  building  was  worth  visiting  in  itself. 
Light  refreshments  were  served  with  the  compli- 
ments of  the  entertainment  committee  at  the  little 
tables  about  which  the  guests  sat,  and  between  the 
numbers  there  was  visiting  and  social  interchange. 
The  electrical  decorations  were  tasteful  and  so 
pleased  the  managers  of  the  hall  that  many  of  them 
are  to  be  retained  permanently. 

The  group  photograph  reproduced  on  page  461 
was  taken  in  front  of  the  L  Street  station  of  the 
Boston  Edison  Company  on  Wednesday  afternoon. 
Less  tlian  half  of  the  delegates  and  visitors  attend- 
ing the  convention  are  shown  in  the  picture.  The 
party  had  taken  a  harbor  trip  on  the  steamboat  Nas- 
tasket,  shown  in  the  picture,  and  the  photograph 
was  taken  from  a  window  of  the  station  building 
overlooking  the  harbor.  The  coal-conveying  appa- 
ratus shown  at  the  end- of  the  pier  lends  an  added 
interest  to  the  picture. 

A  dainty  pamphlet,  giving  the  programme  of  enter- 
tainments, was  distributed  at  the  convention.  It  is 
pleasingly  illustrated  with  small  but  excellent  pic- 
tures of  points  of  interest  in  and  around  Boston  and 
forms  a  very  acceptable  souvenir,  including  a  sketch 
map  by  Mr.  S.  C.  Clough. 

The  following  from  the  Boston  Herald  of  May 
28th,  if  not  literally  true  as  to  the  anecdote,  is  cer- 
tainly true  in  spirit:  "Even  up  to  the  departure  of 
the  trains,  the  watchful  eye  of  the  entertainment  com- 
mittee was  upon  the  delegates,  and  one  Cleveland 
man  who  received  a  bag  of  doughnuts  just  as  his 
train  pulled  out  of  the  South  station  was  overheard 
to  say.  'Ah !  this  is  indeed  hospitality.'  Four  days 
of  hustle,  four  days  of  electricity,  1,200  delegates 
from  all  over  the  United  States  and  Southern  Can- 
ada, and  not  an  accident,  not  a  word  of  complaint 
and  not  a  single  omission  on  the  programme.  That 
is  the  record  that  the  National  Electric  Light  Asso- 
ciation has  charged  up  on  the  books  to  the  credit  of 
the  Boston  members.  And  for  the  Boston  people  1^ 
Oh!  they  say,  in  return  to  the  visitors,  'Ladies  and 
gentlemen,  the  pleasure  is  mutual,  wc  assure  j'ou.'  " 


Convention  Notes. 


C.  J.  Field,  the  well-known  conduit  man.  was  on 
hand. 

President  C.  W.  Holtzer  was  on  hand  for  the  Flolt- 
zer-Cabot  Company. 

Manager  Webster  Bruce  was  on  hand  for  the 
Lynn    incandescent    lamp. 

Martin  Insull  arrived  on  the  last  day,  but  not  too 
late  to  meet  many  of  his  friends. 

George  Cutter  of  Chicago  attended  the  convention, 
and.  as  usual,  was  accompanied  by  Mrs.  Cutter. 

The  Alphaduct  Manufacturing  Company  of  New 
York  was  represented  by  President  Russel  Dart,  Jr. 

David  W.  Eyman,  representing  the  Bryan-Marsh 
Company's  Philadelphia  office,  appeared  on  Wednes- 
day. 

J.  J.  Lowthian,  as  usual,  did  good  work  for  plati- 
num, representing,  of  course,  Baker  &  Co.  of  Newark, 
N.  J. 

Manager  F.  B.  Parsons  was  daily  looking  after 
the  friends  of  the  National  Wire  Corporation  of 
Boston. 

Okonite  was,  of  course,  well  to  the  front  with  its 
princes  of  entertainers,  Captain  Candee  and  George 
T.  Manson. 

President  Charles  F.  Munder,  accompanied  by 
C.  J.  Purdy,  came  on  from  Springfield,  Mass.,  and 
talked  lamps. 

Non-arcing  fuses  were  talked  most  entertainingly 
by  Secretary  Sisson  of  the  D.  and  W.  Fuse  Company 
of  Providence. 

The  Electric  Storage  Battery  Company  of  Phila- 
delphia was,  as  usual,  represented  by  Charles  Blizard. 
Mt.  Blizard  was  accompanied  this  time  by  F.  J. 
Stone. 

Western  Manager  James  Wolff  for  the  New  York 
Insulating  Wire  Company  and  for  Mr.  Paiste  of 
Philadelphia  came  on  with  the  Chicago  delegation 
on   the   Chicago    convention   train.     Mr.    Wolff   was 
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joined  at  Boston  by  Secretary  Jenkins  of  the  Paiste 
company;  neither  of  the  two  companies  made  any 
exhibit. 

Messrs.  Jackson,  Eckert,  Sias,  McQuale  and 
Honan  were  on  hand  for  the  National  Conduit  and 
Cable  Company. 

President  B.  S.  Barnard,  the  popular  e-xploiter  of 
conduits,  carried  the  fla.s  for  the  Standard  Vitrified 
Conduit  Company. 

General  Sales  Agent  A.  P.  M'unning  came  up  from 
New  York  on  behalf  of  the  Cutler-Hammer  Manu- 
facturing Company. 

President  Gerald  VV.  Hart  of  the  Hart  Manufac- 
turing Company  of  Hartford.  Conn.,  put  in  an  ap- 
pearance on  Wednesday. 

The  poster  entitled  "Lumino,"  brought  to  the 
convention  by  Manager  Whiteside  of  the  Sawyer- 
Man  Electric  Company,  proved  its  designer  an  artist. 


"tech"  man  and  seized  the  opportunity  to  combine 
a  meeting  of  his  alumni  with  the  national  gathering 
of  electrical  men. 

General  Manager  Schofield,  as  has  been  his  custom, 
appeared  at  the  convention  on  behalf  of  tiie  Bossert 
Electric  Construction  Company  of  Utica,   N.  Y. 

The  Osborn  Flexible  Conduit  Company,  as  usual, 
same  to  the  front  in  the  persons  of  Vice-president 
C.  E.  Corrigan,  Calvin  Roulet  and  Manager  H.  G.. 
Osborn. 

Sample  cord  adjusters  and  circulars  carrying  the 
advertisement  of  the  Pardridge  Shade  and  Reflector 
Company  of  Chicago  were  distributed  throughout  the 
Vendome. 

President  W.  E.  Phelps  of  the  Phelps  Company  of 
Detroit,  Mich.,  kept  Hylo  lamps  well  to  the  front 
with  a  most  comprehensive  exhibit.  The  Phelps 
Company  has  made  wonderful   strides  in  the  intro- 


nothmg  if  not  original,  and  has  for  years  Ijeeu 
known  as  a  prince  of  entertainers  and  one  of  the 
"best  fellows  in  the  world." 

Naturally,  past-President  Henry  L.  Doherty  was 
in  attendance.  It  was  whispered  about  that  M'r. 
Doherty  is  beginning  to  look  with  disdain  upon  old- 
time  adherents  to  bachelorhood. 

Of  course  Dr.  Habirshaw  appeared  with  Manager 
of  Sales  James  B.  Olson  of  the  India  Rubber  and 
Gutta  Percha  Company.  Dr.  Habirshaw  and  Mr. 
Olson   are   always   warmly   welcomed. 

J.  H.  Hallberg,  who  has  just  opened  an  office  at 
45  Broadway,  New  York,  as  consulting  engineer,  was 
in  attendance.  Mr.  Hallberg's  specialty  is  electrical 
distribution  in  the  line  of  arc  lighting. 

Jesse  Scribner,  the  popular  manager  of  the  lighting 
department  of  the  General  Electric  Company  of  Chi- 
cago,   took    in    the    Boston    convention,    accompanied 
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This  tasteful  little  poster  evidently  came  from  the 
hand  of  someone  skilled  in  creating  good  impres- 
sions. 

M".  E.  Baird,  accompanied  by  Mr.  McGuire,  was 
daily  on  hand  on  behalf  of  the  National  Electric 
Company,  of  Milwaukee. 

The  Phcenix  Glass  Company  was  represented  by 
Vice-president  Patterson.  Secretary  and  Treasurer 
E.  P.  Ebberts  and  E.  H.  Peck. 

President  Clark  of  the  American  Circular  Loom 
Company  and  T.  H.  Bibber  appeared  on  Tuesday 
in  the  interests  of  their  products. 

The  irresistible  Francis  Raymond  came  on  from 
Chicago  and  was  indefatigable  in  his  persistent  yet 
dignified  presentation  of  the  "G.  I." 

John  A.  Stewart,  the  well-known  Cincinnati  dealer 
in  electrical  equipment  that  has  "seen  some  usage," 
was  on  hand  all  the  time  at  Boston. 

Electrical  Engineer  H.  G.  Issertel  of  the  sales  de- 
partment of  the  Sprague  Electric  Company  says  that 
Boston  was  his  twenty-fourth  convention. 

Secretary  and  Treasurer  James  Porter  Gilbert  of 
the  Standard  Electrical  Manufacturing  ICompany 
came  from  Niles,  Ohio,  to  look  after  the  interests 
of   the    Standard   company.      M'r.    Gilbert   is   an    old 


duction  of  Hylo  lamps  and  specialties  all  over  the 
civilized  world.  Mr.  Phelps  was  accompanied  by 
F.  L.  DuBroy,  the  company's  sales  manager. 

Of  course  Philadelphia  Manager  T.  E.  Hughes 
was  indefatigable  on  behalf  of  the  Standard  Under- 
ground Cable  Company,  as  were  C.  J.  Marsh  and 
W.  C.  Waldron. 

Secretary  and  Manager  C.  R.  Bishop,  w-ith  Henrv' 
C.  Eddy,  were  on  hand  daily  looking  after  the  inter- 
ests of  the  American  District  Steam  Company  of 
Lockport,    N.    Y. 

The  H.  W.  Johns-Manville  Company  exhibited 
quite  a  comprehensive  line  of  its  specialties,  the  mer- 
its of  which  were  presented  by  Joseph  Sachs  and 
James  Humphreys. 

An  oft-repeated  compliment,  but  nevertheless  a 
true  one,  is  the  remark  to  the  effect  that  there  could 
hardly  be  a  convention  without  Miss  Billings  and 
Miss  Douglas,  the  assistants  to  the  convention's  sec- 
retary. 

Stephen  A.  Douglas  made  one  of  the  hits  of  the 
convention  in  the  interest  of  the  H.  B.  Camp  Com- 
pany. When  he  reminded  a  prominent  delegate  in- 
terested in  underground  work  that  it  was  time  to 
purchase  Camp  duct,  he  was  generous  enough  to 
present    him    with    a    real    watch.      Mr.    Douglas    is 


by  Mrs.  Scribner.  Mr.  Scribner  has  been  for  years 
a  constant  attendant  on  behalf  of  his  company  at 
most  of  the  electric-light  conventions,  and  his  habit 
of  bringing  Mrs.  Scribner  with  him  in  recent  years 
has  added  much  to  his  popularity. 

Hale  &  Codman,  Boston  general  sales  agents  for 
the  Holophane  Glass  Company,  were  in  attendance 
with  a  full  equipment,  dark  room,  etc.,  to  illustrate 
the  light-distributing  qualities  of  Holophane. 

John  A.  Roebling's  Sons  Company  came  to  the 
front  in  full  force.  On  hand  were  .A.lbert  Man. 
G.  W.  Swan,  M'.  R.  Cockey,  F.  W.  Harrington,  W.  G. 
Tingley  and  Charles  B.  Gushing:  no  exhibit  made. 

The  G.  I.  Company  was  represented  by  the  follow- 
ing-named gentlemen :  P.  H.  Klein,  Jr.,  S.  H.  Blake. 
Francis  Raymond  and  .-Mmon  Foster.  The  company 
made  a  special  drive  on  behalf  of  Paragon  fans  and 
motors  and  also  presented  a  complete  line  of  the 
company's  other  specialties. 

Manager  Saw'ver  of  the  Buckeye  Electric  Company 
of  Qeveland  was  in  daily  attendance  during  the 
Boston  convention.  This  was  Jlr.  Sawyer's  first  con- 
vention as  manager  of  his  company  and  he  received 
congratulations  on  all  sides.  Mr.  Sawyer  has  only 
been  at  the  home  office  in  Cleveland  lor  a  _  lew- 
months,  but  his  good   work  is  already  sliown  by  a 
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large  increase  in  the  company's  sales.  "Better  buy 
Buckeye"  is  now  heard  from  one  end  of  the  United 
States  to  the  other. 

B.  G.  Treinaine  appeared  for  the  Fostoria  Incan- 
descent Lamp  Company.  Mr.  Tremaine's  company 
made  no  attempt  at  an  exhibit,  but  its  principal  spent 
the  day  mingling  with  delegates  at  the  Hotel  Ven- 
dome. 

The  Westinghouse  Machine  Company  came  to  the 
front  with  two  well-equipped  technical  men  in  the 
persons  ot  E.  E.  Arnold  and  Francis  Hodgkinson. 
Mr.  Arnold  read  a  paper  on  gas  engines  and  Mr. 
Hodgkinson  one  on  steam  turbines. 

President  W.  H.  Edgar  and  wife  of  the  Dearborn 
Drug  and  Chemical  Works  of  Chicago  were  among 
the  most  welcome  at  the  convention.  Mr.  and  Mrs. 
Edgar  were  joined  in  Boston  by  W.  B.  McVicker, 
the  company's  second  vice-president. 

Of  course  George  F.  Porter  was  on  hand  and 
did  himself  proud  through  his  systematic  and  suc- 
cessful handling  of  transportation  arrangements.  Mr. 
Porter  looked  after  the  interests  of  the  Atlantic 
Insulated   Wire   and    Cable   Company. 

General  Manager  J.  S.  Speer  of  the  Speer  Carbon 
Company  of  St.  M'arys.  Pa.,  was  at  the  Touraine  dur- 
ing the  convention.  Mr.  Speer  has  a  host  of  friends 
in  the  electrical  business  and  spent  a  day  mingling 
with  the  delegates  at  the  Hotel  Vendome. 

The  service  given  by  the  Lake  Shore  railway  under 
the  direction  of  Passenger  Agent  Vosburg  and  As- 
sistant City  Passenger  Agent  Keeler  won  many 
praises,  and  the  members  of  the  party  that  left  Chi- 
cago on   Sunday  voted  the  trip  a  perfect  success. 

The  National  Carbon  Company  of  Cleveland  was 
satisfied  this  time  with  a  handsome  personal  ex- 
hibit, headed  by  Sales  Manager  N.  C.  Cotabish.  Ac- 
companving  Mr.  Cotabish  were  Assistant  Sales  Man- 
ager J.'  F.  Kerlin,  F.  H.  Murray,  F.  C.  Park  and 
A.  C.  Spear. 

The  Bryan-Marsh  Company  made  no  attempt  at  an 
exhibit,  but  was  represented  by  General  Western 
Manager  George  C  Keech,  Eastern  Manager  Guy 
Williams.  E.  H.  Haughton  of  the  company's  Cin- 
cinnati branch  office  and  F.  W.  Godfrey.  Ohio  state 
representative. 

District  Sales  Manager  George  C.  Ewing  of  the 
Cooper- Hewitt  Electric  Company's  Boston  office, 
made  a  hit  with  the  gratuitous  photographs  and 
presented  many  pictures  of  groups  of  delegatejs  to 
show  them  the  remarkable  qualities  of  the  mercury 
light  in  photography. 

John  F.  Gilchrist  of  the  Chicago  Edison  Company 
and  the  Federal  Sign  Company  "threw  light"  on  the 
convention  in  more  ways  than  one.  Mr.  Gilchrist, 
although  a  young  man.  is  now  one  of  the  most 
highly  thought  of  central-station  men  and  one  of  the 
most  popular  in  the  field. 

F.  S.  Terry  arrived  on  Thursday  morning  from 
Cleveland  looking  .ifter  the  interests  of  the  National 
Electric  Lamp  Company.  Mr.  Terry  was  warmly 
welcomed.  His  large  number  of  acquaintances  that 
had  arrived  from  over  the  entire  United  States  kept 
him  busy  shaking  hands. 

President  B.  C.  Kenyon  of  the  Dichl  Manufactur- 
ing Company  made  his  initial  bow  at  an  electric-light 
convention  under  the  title  of  "president."  Mr. 
Kenyon  a  few  months  ago  received  the  high  compli- 
ment of  being  elected  to  the  presidency  of  his  com- 
pany, a  well-merited  appointment. 

James  I.  Ayer  of  the  Simplex  Companies  was  cer- 
tainly indefatigable  in  his  courtesies  and  kindly 
attention  in  helping  delegates  in  their  business  in- 
terests and  pleasures  while  the  convention  was  in 
session  in  Boston.  An  interesting  exhibit  was  made 
in  the  line  of  electric-heating  devices. 

The  Crouse-Hinds  Electric  Company  of  Syracuse, 
N.  Y.,  this  time  made  no  exhibit,  but  came  nobly 
to  the  front  with  four  representatives  as  follows: 
F.  M.  Hawkins,  A.  F.  Hills,  S.  S.  Grady  and  Cor- 
nell Blanding.  The  Crouse-Hinds  contingent  inter- 
ested many  people  in  the  guy  anchor,  of  which  the 
company  is  selling  such  great  quantities. 

E.  L.  Draffen,  accompanied  by  Mrs.  Draffen, 
joined  the  Chicago  convention  party  and  came  to 
Boston  over  the  Lake  Shore,  arriving  Monday  even- 
ing, Mr.  Draffen  has  done  most  excellent  work  in 
the  West  for  the  Gould  storage  battery.  This  was 
Mrs.  Draffen's  first  convention,  but  a  host  of  new 
friends  "^hope  that  it  won*t  be  the  last." 

The  Massachusetts  Oiemical  Company  was  repre- 
sented by  President  E.  C.  Green,  Sales  Manager 
Duclos  and  Chief  Engineer  Farrington.  These  gen- 
ilemen  made  a  great  hit  by  distributing  a  souvenir 
in  the  shape  of  a  high-grade  cuspidor  mat.  manu- 
factured hy  the  company  to  show  the  quality  of  the 
rubber    used    in    its    rubber-insulated    goods. 

The.Nernst  Lamp  Company's  exhibit  in  the  cir- 
cular parlor  of  the  Vendome  Hotel  proved  to  be 
one  of  great  interest  to  the  central-station  man. 
The  attention  of  the  visitor  was  first  attracted  by 
•he  sunlight  effect  given  by  eight  Nernst  lamps  in 
the  domed  ceiling  of  the  parlor,  and.  next,  to  a 
practical  test,  demonstrating  the  "ruggedness"  of  the 
Nernst  lamp  when  operated  on  commercial  circuits 
of  fluctuating  voltage.  The  interests  of  the  com- 
pany were  cared  for  by  M.  W.  Hanks,  George  C. 
Ewing,  E.  R.  Roberts,  Mr.  Gibbs  and  Mr.  Vreden- 


burg.  Mr.  Roberts  showed  keen  insight  into  his 
companiy's  advertising  needs,  and  the  intelligent 
manner  in  which  the  advantages  oi  Nernst  lamps 
were  impressed  should  redound  greatly  to  the  com- 
pany's credit. 

Rumor  reached  the  convention  that  a  large  and 
well-known  eastern  concern  now  engaged  in  the 
manufacture  of  a  line  of  insulators  and  insulating 
material  which  does  not  compete  with  mica  products 
but  which,  nevertheless,  is  closely  related  thereto, 
is  now  negotiating  for  the  purchase  of  the  entire 
plant  and  business  of  the  Chicago  Mica  Company  of 
Valparaiso,   Ind. 

Pass  &  Seymour,  Solvay,  N.  Y.,  manufacturers  of 
P.  &  S.  electrical  specialties  and  porcelain  of  special 
design,  were  represented  at  the  National  Electric 
Light  Association  in  Boston  by  B.  E.  Salisbury,  sec- 
retar}'  and  general  manager;  John  W.  Brooks,  sales 
manager:  W.  Brewster  Hall.  New  York  sales  agent, 
and  A.  M.  Little,  Boston  sales  agent.  No  exhibit 
of  any' sort  was  attempted. 

The  Fort  Wayne  Electric  Company  occupied  one 
of  the  most  conspicuous  parlors  at  the  Vendome, 
exhibiting  meters,  fan  motors  and  its  other  well- 
known  specialties.  The  company,  too,  presented  a 
souvenir  paper  v.-eight  in  the  form  of  a  cable  section, 
showing  the  method  of  insulating  its  transfer  coils. 
The  company  was  represented  by  General  Manager 
F.  S.  Hunting.  A.  A.  Serva,  T.  L.  Sturgeon.  J.  C. 
Lott,  J.  Allan  Smith,  James  Kent  and  J.  Helgcrman. 

The  popular  secretary  of  the  Northwestern  Elec- 
trical Association,  Thomas  R.  Mercein.  left  Chicago 
with  the  western  delegates  and  spent  the  entire  con- 
vention time  with  the  people  at  the  Vendome,  Mr. 
Mercein  was  sent  by  the  association  with  the  special 
mission  of  representing  it  at  the  national  meeting. 
Rumor  has  it  that  he  did  most  excellent  work  in 
gathering  in  a  number  of  new  members  for  the 
■  western  association. 

General  Manager  W.  A.  1-ayman  of  the  Wagner 
Electric  Manufacturing  Company  appeared  from  St. 
Louis  on  Wednesday.  Mr.  Layman  read  an  interest- 
ing paper  on  single-phase  power  motors  for  electric- 
lighting  stations.  As  is  well  known,  Mr.  Layman  is 
competent  to  speak  as  an  authority  on  this  subject. 
His  work  in  the  upbuilding  of  the  Wagner  company 
to  its  present  enviable  position  as  one  of  the  leading 
manufacturers  of  alternating-current  apparatus  gave 
additional   weight  to  his   words. 

Mr.  McCarthy,  as  usual,  was  indefatigable  in  his 
efforts  in  behalf  of  the  Diesel  engine,  as  was  Assist- 
ant Chief  Engineer  J.  D.  McPherson.  Mr.  Mc- 
Carthy is  one  of  the  most  experienced  exploiters  in 
the  electrical  field  and  his  work  for  the  American 
Diesel  Engine  Company  has  already  brought  re- 
markable results.  The  Diesel  engines  now  in  service 
in  the  Tyrolean  Alps  at  the  St.  Louis  World's  Fair 
have  excited  the  greatest  interest  among  engineers 
interested  in  economy  and  efficiency; 

The  Chicago  Edison  delegation  consisted  of  Louis 
A.  Ferguson,  second  vice-president :  W.  M.  An- 
thony, comptroller;  W.  L.  Abbott,  chief  operating 
engineer;  John  F.  Gilchrist,  contract  agent;  Robert 
L.  Elliott,  assistant  secretary ;  P.  Junkersfcld,  as- 
sistant mechanical  engineer,  and  George  N.  Eastman, 
testing  engineer.  Mr.  Ferguson,  past-president  of 
the  association  and  member  of  the  executive  commit- 
tee, was  one  of  the  busiest  men  at  the  convention ; 
Mr.  Eastman  read  a  paper,  and  nearly  all  participated 
in  the  discussions. 

Sales  Manager  Arthur  Hartwell  of  the  Westing- 
house  Electric  Manufacturing  Company  of  Pittsburg 
was  in  daily  attendance  and  indefatigable  in  his  suc- 
cessful efforts  on  behalf  of  his  company.  Mr.  Hart- 
well  is  one  of  the  most  experienced  men  on  the 
executive  force  of  the  Westinghouse  companJ^  hav- 
ing been  in  its  sen-^ice  for  many  j'ears.  and  was  for  a 
long  time  one  of  the  most  popular  electric-light 
managers  in  the  West  -when  in  charge  of  the  com- 
pany's Chicago  office.  His  highly  responsible  posi- 
tion at  Pittsburg  gives  him  much  greater  scope  for 
his  well-ivnown  abilities. 

The  Stanley  Electrical  Manufacturing  Company 
of  Pittsfield.  Mass.,  although  making  no  attempt  at 
a  special  exhibit,  appeared  at  the  convention  in  the 
persons  of  the  following-named  members  of  its  staff, 
headed  by  Dr.  F.  A.  C.  Perrinc,  the  company's  first 
vice-president  and  general  manager:  William  C. 
Canfield.  A.  W.  Henshaw,  Major  F.  B.  Barnes.  N.  C. 
Ross  and  A.  A.  M'orton.  Mr.  Morton,  who  is  man- 
ager of  the  company's  supply  and  advertising  de- 
partments, had  the  matter  of  entertainment  well  in 
hand  and  did  himself  proud  in  looking  after  the  many 
friends  of  the  Stanley  company.  Dr.  Perrine's  in- 
teresting illustrated  lecture,  too.  was  much  talked 
about  and  he  was  favored  with  many  well-deserved 
compliments. 

Tlie  Mincrallac  Company  of  Chicago  had  a  very 
interesting  operative  exhibit  of  its  electrical  speed- 
limit  and  reverse-current  protective  devices  applied 
to  a  rotary  converter.  Although  many  of  "these  de- 
vices have  been  in  satisfactory  operation  in  the 
stations  and  sub-stations  of  the  Chicago  Edison  and 
Commonwealth  companies,  this  is  the  first  time  they 
have  been  exhibited  as  ready  for  the  market.  Be- 
sides these  two  protective  devices  several  other 
novel  specialties  attracted  considerable  attention.  A 
small  pocket  indicator  and  portable  electroscope  for 
indicating  dangerous  potential  and  faults,  etc..  on 
cables,  a  patent  cable  cleat,  insulating  cornpound  for 


high-tension  cable  installation,  and  an  emergency 
medical  outfit  for  first  aid  to  the  injured.  L.  A.  Fer- 
guson, president  of  the  company,  attended  the  con- 
vention. W.  E.  Weinsheimer,  manager,  was  in 
charge  of  the  exhibit. 

The  Duncan  Electric  M"anufacturing  Company  of 
Lafayette  was  represented  by  Thomas  Duncan  and 
William  H.  Sinks,  who  were  kept  busy  showing  vis- 
itors the  latest  type  of  Duncan  direct-current  meter. 
This  meter  embodies  several  new  ideas  that  are 
worthy  of  recognition  and  are  meeting  with  the  ap- 
proval of  meter  engineers.  The  meters  exhibited 
also  included  a  variety  of  switchboard  types  finished 
in  nickel,  copper  and  dull  black.  The  business  of 
the  company  has  grown  to  such  proportions  that 
it  is  preparing  to  open  an  eastern  depot  in  Boston. 
The  company  has  a  neat  prepayment  meter,  which 
is  about  read}'  for  the  market,  as  well  as  a  new 
induction  meter,  which  possesses  an  exceptionally 
high  torque  and  very  light-moving  element. 

F.  H.  Taylor,  vice-president  of  the  Westinghouse 
Electric  and  Manufacturing  Company,  arrived  from 
New  York  on  Thursday  and  was  warmly  welcomed 
by  his  host  of  electrical  friends.  Mr.  Taylor's  ex- 
ecutive work  in  the  organization  and  management  of 
the  Westinghouse  sales  departments  is  well  known. 
But  perhaps  it  may  not  be  so  well  known  that  Mr. 
Taylor  was  one  of  Harvard's  most  famous  crick- 
eters and  captained  the  team  in  'yy.  His  sons  are 
now  distinguishing  themselves  at  the  same  sport 
and  in  general  athletics.  W.  N.  Taylor  was  captain 
in  "93  and  '94.  F.  C.  Taylor  is  captain  this  year, 
and  during  the  Decoration  Day  game,  when  Harvard 
defeated  Cornell  223  to  56,  Cornell's  downfall  was 
credited  to  Captain  Taj'lor's  bowling.  F.  H.  Taylor 
remained  over  from  the  convention  to  umpire  Mon- 
day's game. 

The  Allis-Chalmers-BuUock  interests  were  repre- 
sented by  Arthur  Warren,  manager  of  the  depart- 
ment of  publicity ;  G.  H.  Berg,  manager  of  the 
Boston  office  of  the  Bullock  Company;  H.  E.  Rund- 
lett.  manager  of  the  Boston  office  of  the  Allis-Chal- 
niers  Company ;  J.  R.  Jeffrey,  assistant  secretary  of 
the  Bullock  Electric  Manufacturing  Company ;  E.  W. 
Goldsmith,  manager  of  the  Bullock  offices  in  New 
York:  E.  T.  Pardee  and  Mr.  W.  N.  Ober,  both  of 
the  Bullock  Boston  office.  Mr.  Warren  made  no 
attempt  at  an  exhibit,  but  his  skilful  organization  of 
advertising  forces  in  his  necessarily  hurried  work 
of  covering  this  event  showed  itself  in  many  effective 
poster  cards  and  other  devices  that  attracted  much 
attention.  The  new  AlHs-Chalmers  trade-mark,  too, 
that  has  just  been  designed  and  put  in  service  by 
Mr.  Warren  was  much  admired. 

To  say  that  the  General  Electric  Company  was 
"there"  in  full  force  would  be  literally  putting  it 
mildly,  judging  from  the  following  list  of  repre- 
sentatives: J.  R.  Lovejoy.  general  manager  of  rail- 
way, lighting  and  supply  department,  Schenectady, 
N.  Y. ;  C.  B.  Davis,  manager  of  Boston  office,  Bos- 
ton. Mass. ;  E.  D.  Mullen,  manager  of  Philadelphia 
office,  Philadelphia,  Pa. ;  A.  F.  Giles,  manager  of 
Atlanta  office,  Atlanta,  Ga. ;  J.  B.  Pevear,  manager  of 
Cincinnati  office.  Cincinnati.  Ohio;  E.  H.  Mullin. 
New  York,  N.  Y. :  A.  D.  Babson.  New  York.  N.  Y. ; 
C.  D.  Haskins,  Schenectady.  N.  Y. ;  H.  W.  Hillman, 
Schenectady.  N.  Y. :  E.  E.  Gilbert.  Schenectady, 
N.  Y.;  P.  "D.  Wagoner,  Schenectady.  N.  Y. :  D.  R. 
Bullen,  Schenectady.  N.  Y. ;  F.  G.  Vaughen.  Schen- 
ectady, N  Y. ;  G.  T.  Bridgman,  Schenectady.  N.  Y. ; 
W.  C.  Fish,  Lynn.  Mass. :  R.  Fleming.  Lynn, 
Mass. :  F.  M.  Laxton,  Atlanta,  Ga. :  J.  C.  Calisch, 
Buffalo,  N.  Y. ;  W.  J.  Hanley,  Cincinnati,  Ohio ;  J. 
Scribner.  Chicago,  111. ;  W.  T.  Wooley,  Denver, 
Colo. :  H.  L.  Monroe.  Dallas,  Texas ;  A.  D.  Page, 
manager  of  lamp  sales  department.  Harrison,  N.  J. ; 
H.  J.  Buddy.  Philadelphia.  Pa.:  T.  E.  Bibbins.  San 
Francisco,  Cal. :  H.  H.  Crowell,  Syracuse.  N.  Y. ; 
F.  W.  Wilcox.  Harrison.  N.  J. ;  J.  P.  Felton.  Boston. 
Mass.;  F.  M.  Kimball,  Boston,  Mass.:  S.  B.  Paine, 
Boston,  Mass 

The  Westinghouse  Companies'  display  was  of 
especial  interest  because  of  the  number  of  new  ap- 
pliances shown  for  use  in  electric-lighting  and  cen- 
tral-station practice.  These  included  the  type  A 
integrating  wattmeter,  a  new  type  of  high-grade 
portable  testing  instrument,  five  different  types  of 
arc  lamps,  several  groups  of  fan  motors,  a  type  B 
oil  circuit-breaker  for  switchboard  use  and  a  new 
series  of  precision  instruments.  The  Sawyer- Man 
Electric  Company  of  New  York,  under  Sales  Mana- 
ger Whiteside,  made  its  first  public  display  of  the  Lu- 
mino  lamp.  The  lamp  is  of  54  candlepower  and 
shows  a  remarkably  low  wattage.  The  Westing- 
house exhibit  was  in  charge  of  R.  L.  Warner,  New 
England  manager  of  the  Westinghouse  Electric  and 
Manufacturing  Company,  who  was  ably  assisted  by 
the  Boston  men.  A  number  of  the  officials  and  rep- 
resentatives of  the  company  were  in  attendance,  in- 
cluding F.  H.  Taylor,  Arthur  Hartwell,  W.  H. 
Whiteside.  R.  L  Warner.  C.  B.  Humphrcv,  W.  F. 
Fowler,  H.  D.  Bnyne.  C.  W.  Underwood,  G.  B. 
Dusinberre,  D.  E.  Manson,  Andrew  Raeburn,  C.  C. 
Chappelle.  L.  L.  Brinsmade,  H.  P.  Davis,  F.  F. 
Rohrer.  C.  W.  Regester.  J.  B.  Comstock.  Henry 
Watts,  A.  Goodby.  George  W.  Pulver,  Frank  B.- 
Erwin.  O.  T.  Smith,  C.  E.  Skinner,  E.  E.  Arnold. 
F.  E.  Conrad,  Francis  Hodgkinson.  J.  H.  Smith, 
Edwin  Yawger.  H.  R.  Stuart.  R.  L.  Rathbone.  C.  S. 
Tennings,  C.  G.  Wilson.  S.  M'.  Bramman.  F.  F. 
Breed.  J.  W.  Lucas,  C.  L.  Abbott,  E.  D  Mills.  M.  H. 
Merill,    G.    M.    Bates,   R,    S.   Brown,   F.    S.    Perry, 
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G.  L.  Osborne.  G.  S.  Gibbs,  T.  W.  Varley,  C.  P. 
Wahm,  jVr.  N.  Davis,  W.  H.  Baldwin  and  T.  B. 
Sweeny. 

The  Stanley  Instrument  Company  of  Great  Bar- 
ington,  Mass',  exhibited  a  line  of  recording  watt 
meters  of  its  well-known  magnetic-flotation  type 
and  also  a  number  of  balance-thrust,  jewel-bearing- 
tj'pe  wattmeters.  Included  in  its  exhibit  a  hand- 
somely finished  switchboard  type  of  magnetic-sus- 
pension wattmeter  was  shown,  designed  for  use  on 
high-grade  switchboard  service  and  for  services  of 
any  voltage  and  ampere  capacity.  Something  new  in 
a  special  standard  test  meter  was  shown,  designed 
to  be  used  for  commercially  checking  recording 
wattmeters  either  in  service  or  under  station  con- 
ditions. It  embraces  the  well-known  magnetic-flota- 
tion type  of  recording  wattmeter,  but  is  so  arranged 
that  it  can  be  conveniently  put  in  circuit.  The  in- 
strument is  put  up  in  a  neat,  portable  form,  with 
carrying  case,  flexible  leads,  etc.  The  initial  cost 
is  considerably  less  than  that  of  good  indicating 
instruments  and  stop-watches,  and  in  addition  it 
maintains  its  initial  calibration  under  severe  condi- 
tions of  use.  The  representatives  of  the  company 
were  S.  0.  Ochs,  W.  C.  Andrews,  F.  J.  Alderson, 
F.  H.  Sanford  and  E.  W.  Gough. 


Steam  Turbines.^ 

By  W.  C.  L.  Eglin,  F.  Sargent  and  A.  C.  Dunham. 

In  the  DeLaval  type  of  turbine  the  steam  is  ex- 
panded by  means  of  a  nozzle  so  as  to  obtain  the 
maximum  velocity  which  the  pressure  is  capable  of 
transmitting  to  the  steam  and  utilizing  this  velocity 
by  impinging  the  steam  against  buckets  arranged 
on  the  periphery  of  a  wheel.  The  steam  may  be  sub- 
divided and  expanded  through  a  number  of  nozzles 
arranged  at  various  points  on  the  periphery  of  the 
wheel.  On  account  of  the  enormously  high  velocity 
of  the  steam,  it  is  necessary  that  this  wheel  should 
revolve    at    a    high    speed,    the    more    nearly    it    ap- 


FIG.        I.       STEAM    TURBINES.*— WORKING    PARTS    OF    THE 
DE  LAVAL    TURBINE. 

preaches  the  velocity  of  the  steam  the  greater  the 
efficiency,  the  economical  speed  of  the  buckets  being 
half  the  velocity  of  the  steam.  These  high  velocities 
present  three  difficulties:  First,  mechanical  difficulty 
of  building  a  wheel  to  withstand  stresses  set  up  by 
this  high  velocity  ;  second,  the  balancing  of  the  wheel 
so  as  to  rotate  in  bearings  without  vibration;  third, 
arranging  the  machine  so  that  the  speed  of  the  shaft 
can  be  reduced  in  order  to  adapt  itself  to  the  opera- 
tion of  the  commercial  generators. 

DeLaval  has  carefully  worked  out  the  proportion 
of  this  wheel  so  as  to  withstand  the  stresses,  and  has 
overcome  the  difficulty  due  to  vibrations  by  means  of 
a  flexible  steel  shaft.  The  case  of  the  turbine  wheel  is 
made  of  cagt  steel,  and  the  wheel  is  recessed  near  the 
rim,  so  that  in  the  event  of  the  wheel  exceeding  the 
speed  limit  by  100  per  cent,  it  will  break  in  small  sec- 
lions  and  the  broken  parts  will  be  kept  within  the  case, 
and  therefore  will  not  damage  surrounding  property. 
Safety  devices  are  also  attached  to  the  governor,  to 
prevent  the  machine  "running  away."  The  flexi- 
bility of  the  shaft  necessitates  that  it  be  small  in 
diameter,  thus  limiting  the  size  of  this  type  of 
turbine.  These  turbines  are  being  very  successfully 
built  from  designs  of  the  European  DeLaval  Com- 
pany, with  some  important  modifications  to  suit 
American  demands.  We  believe  the  machine  to  he 
efficient  and  commercially  successful. 

Referring  to  Fig.  i,  (B)  is  the  turbine  wheel 
mounted  upon  the  slender  flexible  shaft  (A),  and 
in  such  position  relative  to  the  wheel  case  as  to  re- 
volve entirely  free,  liberal  space  being  allowed  on 
each  side,  as  shown.  The  wheel  case  and  the  wheel- 
case  cover  are  so  shaped  as  to  form  "safety  bear- 
ings" around  the  hub  of  the  wheel  for  the  purpose 
of  catching  and  checking  its  speed  in  case  of  an 
accident  to  the  shaft. 

The  steam,  after  passing  through  the  governor 
valve,  enters  the  steam  chamber,  where  it  is  dis- 
tributed to  the  various  nozzles.  These,  according 
to  the  size  of  the  machine,  range  in  number  from 
one  to  15.  They  are  generally  fitted  with  shutting-off 
valves,  by  which  one  or  more  nozzles  can  be  cut 
out  when  the  turbine  is  not  loaded  to  its  full  ca- 
pacity.    This  allows  steam  of  boiler  pressure  to  be 
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almost   always    used,   and   adds   to   the   economy   on 
light   loads. 

The  flexible  shaft  is  supported  in  three  bearings 
(Fig.  2),  (Q)  and  (R)  are  the  pinion  bearings 
and  (S)  is  the  main-shaft  bearing,  which  carries 
the  greater  part  of  the  weight  of  the  wheel.  This 
latter  bearing  is  self-aligning  and  is  held  to  its  seat 
by  the  spring  and  cap  shown.  (T)  is  the  flexible 
bearing.  This  bearing  is  entirely  free  to  oscillate 
with  the  shaft,  and  its  only  purpose  is  to  prevent 
escape  of  steam  when  running  non-condensing,  or 
air  from  entering  the  wheel  case  when  the  turbine 
is  running  condensing.  All  the  bearings  of  the 
flexible  shaft,  as  well  as  the  gear  wheel,  are  lubri- 
cated from  a  central  oil  reservoir,  mounted  upon 
the  gear  case;  all  other  bearings  are  .'>elf-oiling. 
The  bearings   are   plain    and    simple   in   construction 


to  pass  inside  of  the  weights,  and  is  in  its  outer 
end  threaded  for  the  adjusting  nut,  by  means  of 
which  the  spring  and  eventually  the  speed  of  the 
turbine  is  adjusted.  When  the  speed  exceeds  the 
normal,  the  weights,  affected  by  the  centrifugal  force, 
spread  apart  and,  pressing  on  the  spring  seat,  push 
the  governor  pin  forward,  cutting  off  part  of  the 
flow  of  steam. 

The  vacuum  valve  is  only  necessary  when  running 
condensing,  as  in  this  case  it  has  been  found  that 
the  governor  valve  alone  is  unable  to  hold  the  speed 
of  the  turbine  within  the  desirable  narrow  limit 
during  sudden  and  great  changes  in  the  load. 

The   Westinghouse-Parsons    Turbine. 

All  turbines  operate  upon  the  broad  principle  of 
the  kinetic  energy  of  velocity  of  moving  steam  ab- 


FIG.     2.       STEAM    TURBINES, — SECTIONAL    PLAN    OF    THE    DELAVAL    TURBINE. 


and  made  in  two  halves,  so  as  to  easily  be  taken 
out  and  examined.  They  are  lined  with  the  best 
quality  anti-friction  metal,  are  reamed  true,  round, 
and  to  exact  size,  and  have  the  outside  surface 
ground,  to  insure  perfect  fitting  and  alignment.  The 
bearings,  even  in  the  largest  sizes,  are  removed  and 
replaced    without   raising  the   shaft   from   its   seat. 

The  gear  wheels  are  made  of  solid  cast  steel,  or 
of  cast  iron  with  steel  riins  pressed  on.  The  teeth, 
in  two  rows,  are  set  at  an  angle  of  go°  to  each  other. 
This,  while  insuring  smooth  running,  at  the  same 
time  checks  any  tendency  of  the  wheel  and  shaft 
to  move  lengthwise,  thereby  making  a  troublesome 
thrust  bearing  unnecessary. 

The  flexible  shaft  is  mainly  supported  on  each 
side  of  the  pinion  by  main  bearings  (Q)  and  (R)  : 
the  shaft  is  at  the  same  time  made  very  slender, 
which  gives  it  a  certain  amount  of  flexibility  and 
allows  the  turbine  wheel,  when  the  so-called  critical 
speed  is  reached,  to  revolve  around  its  true  center 
of  gravity.  This  critical  speed,  dependent  upon  the 
flexibility  of  the  shaft,  occurs  well  below  the  normal 
speed  of  the  turbine  and  marks  the  disappearance 
of  all  vibrations. 

The  turbine  wheel  is  by  far  the  most  important 
part  of  the  DeLaval  steam  turbine,  and  is  in  its 
present  form  the  result  of  numerous  experiments, 
both  as  to  shape  and  material.  It  is  made  of  forged 
nickel-steel,  and  will  withstand  more  than  double 
the  normal  speed  before  showing  any  signs  of  dis- 
tress. In  the  smaller  sizes  the  turbine  wheels  have 
a  hole  through  the  center  and  arc  forced  upon  a 
taper  sleeve  shrunk  on  the  shaft.     The  larger  wheels 


slracted  by  the  vanes  of  a  rotating  bucket  wheel 
placed  in  the  paths  of  the  jets.  The  Parsons  con- 
struction, however,  differs  from  the  various  other 
types  using  steam  as  a  simple  impulse  watcrwheel,  in 
that  it  combines  the  action  of  an  impulse  turbine 
with  that  of  a  reaction  turbine,  thus  bearing  a  much 
closer  resemblance  to  the  ordinary  hydraulic  reac- 
tion turbine;  furthermore,  the  Parsons  type  employs 
the  principle  of  multiple  expansion  for  the  reduction 
of  steam  velocities  in  contradistinction  to  a  single 
expansion,  as  in  the  simple  impulse  turbine.  This  may 
be  perceived  from  Fig.  3,  which  shows  the  general 
construction  of  a  Westinghouse-Parsons  steam  tur- 
bine. 

Three  essential  elements  may  be  observed:  (i) 
the  rotor,  (2)  the  stator,  and  (3)  the  balancing 
pistons. 

The  rotor  consists  of  a  cylinder  of  three  or  more 
drums  of  increasing  diameter,  upon  the  periphery 
of  each  of  which  are  mounted  numerous  rings  of 
radial  vanes. 

The  stator  comprises  a  split  casing  of  interior  pro- 
portions conforming  to  those  of  the  rotating  cylinder. 
The  interior  walls  of  the  casing  are  studded  with 
rows  of  stationary  radial  blades  corresponding  to 
those  on  the  moving  cylinder,  but  assembled  with 
a  reverse  pitch. 

High-pressure  steam  enters  the  turbine  through 
the  annular  orificp  (A),  expanding  to  the  right 
through  the  several  stages  to  the  extiaust  (B).  The 
rotating-balance  pistons,  designated  by  the  letter  (P), 
are  equal  in  number  to  the  number  of  drums,  and 
each  piston  is  of  such  diameter  that  the  axial  thrust 


FIG.    3.       STEAM    TURBINES. — SECTION    OF    WESTINGHOUSE-PARSONS   TURBINE. 


are  made  solid  with  the  shaft  m  two  pieces 
screwed'  to  the  flanges  of  the  wheels.  The  buckets 
are  drop-forged  and  made  with  bulb  shank  fitted  in 
slots  milled  in  the  rim  of  the  wheel.  By  this  method 
the  buckets  can  easily  be  taken  out  and  new  ones 
inserted,  should  occasion  require,  without  damage  to 
the  wheel. 

With  the  high  speed  employed  in  the  DeLaval 
steam  turbine,  a  governor  of  small  dimensions,  and 
yet  very  effective,  can  be  used.  The  governor  is 
compact  and  simple  in  construction.  Two  weights 
are  pivoted  on  knife  edges,  with  hardened  pins  bear- 
ing on  a  spring  seat.  The  governor  body  fitted  in 
the  end  of  a  gear-wheel  shaft,  has  seats  milled  for  the 
knife    edges.     It    is    afterward    reduced    in    diameter 


resulting  from  the  impact  of  the  sieam  upon  the 
blades  of  any  drum  is  exactly  balanced  by  corre- 
sponding pressure  against  the  pistons.  These  pres- 
sures are  at  all  times  equalized  by  means  of  the  ports 
and  the  pipes  (E),  so  that  the  balancing  of  the  ro- 
tating element  is  entirely  independent  of  the  absolute 
or  relative  pressures  in  the  various  stages.  Tnc 
adjustment  bearing  (T)  is  therefore  entirely  relieved 
of  axial  thrusts.  Its  only  function  is  to  preserve  the 
proper  mechanical  clearances  benveen  movmg  and 
stationarv  parts.  .  .  , 

The  balance  pistons  revolve  withni  the  casmg  with 
a  close  fit.  but  without  mechanical  friction.  Leakage 
of  steam  past  the  piston  is  prevented  by  deep  grooves 
in  the  peripherj',  which  interposes  so  devious  a  path 


464 


WESTERN     ELECTRICIAN 


June  4,   1904 


for   the   steam   as   to   render   loss   from   this   source 
quite  inappreciable. 

In  this  form  of  turbine  the  area  for  the  expansion 
of  steam  is  secured  by  gradually  increasing  the  an- 
nular volume  between  rotor  and  stator,  which  rnay 
be  regarded  as  single  annular  nozzles.  Starting 
from  (A),  blades  of  increasing  length  are  employed 
in  the  first  drum  until  a  mechanical  limit  is  reached, 
when  the  diameter  is  abruptly  increased  and  a  sec- 
ond progression  begun  with  shorter  blades,  these 
again  lengthening  to  the  end  of  the  second  drum. 

The  form  of  blade  used  is  the  result  of  both  theory 
and  extensive  experiment.  They  are  usually  made  of 
a  special  bronze,  cold-drawn,  of  tensile  strength  av- 
eraging 75,000  to  80,000  pounds  per  square  inch,  with 
20  to  30  per  cent,  elongation.  This  material  is  drawn 
out  into  long  strips  and  the  blades  are  then  sawed 
off  to  the  proper  lengths.  They  are  assembled  by 
a  calking  process  in  grooves  turned  in  the  steam 
surfaces  of  rotor  and  stator.  This  method  has 
proved  so  effective  that  the  force  required  to  pull 
out  the  blades  exceeds  the  elastic  limit  of  the  mate- 
rial. It  also  greatly  facilitates  repairs,  should  such 
ever  prove  necessary.  In  comparison  \vith  the  ulti- 
mate strength  of  the  blades,  the  pressure  exerted 
upon  them  from  the  impact  of  steam  is  minute,  vary- 
ing from  0.055  to  0.065  of  a-  pound  in  a  400-kilowatt 
turbine,  which  is  obviously  but  a  small  percentage 
of  their  bending  strength.  The  very  multiplicity  of 
blades  employed  in  this  type,  therefore,  results  in 
great  inherent  strength  of  construction.  Running 
clearances,  both  axial  and  radial,  are  ample  to  insure 
freedom  of  motion  in  all  directions. 

In  the  turbine  approximately  adiabatic  expansion 
is  realized,  as  no  heat  is  taken  in  or  given  out,  and 
the  temperature  of  the  casing  remains  approximately 
equal  to  that  of  the  steam  in  each  expansion  stage. 

Oil-cushioned  bearings  are  employed  on  all  tur- 
bines running  at  speeds  above  1.200  revolutions  per 
minute,  in  order  to  provide  sufficient  flexibility  to 
absorb  vibrations  occurring  while  the  turbine  is  pass- 
ing its  critical  speed;  that  is.  changing  from  its 
geometric  to  its  gravity  axis.  This  construction  con- 
sists of  a  nest  of  loosely  fitting  metallic  sleeves  sur- 
rounding the  shaft  and  resting  in  a  self-aligning  seat 
in  the  pedestal.  Oil  circulates  between  the  sleeves 
and,  by  capillary  action,  fluid  cushions  are  formed 
which  restrain  vibration  and  at  the  same  time  give 
the  desired  flexibility.  The  shaft  is  therefore  built 
as  rigidly  as  is  necessary  to  prevent  flexure  within 
the  prescribed  limits. 

Two  steam-admission  valves  are  employed — a  pri- 
mary or  main  valve,  and  a  secondary  valve.  Both 
are  of  the  balanced,  double-beat  poppet  type,  and 
removable,  together  with  their  bonnets,  through 
openings  in  the  steam  chest.  On  all  loads,  the  pri- 
mary valve  is  in  operation,  but  the  secondary  valve 
opens  only  when  a  predetermined  degree  of  overload 
is  reached.  It  then  permits  the  entrance  of  steam 
to  the  second  drum  of  the  turbine  in  proportion  to 
the  overload,  thus  increasing  the  internal  pressure 
and  consequently  the  power.  Each  valve  is  operated 
by  a  small  steam  piston,  controlled  by  a  relay  valve, 
which  in  turn  receives  reciprocating  motion  from  an 
eccentric  driven  from  the  worm  shown  at  the  end 
of  shaft,  which  also  drives  the  governor.  High- 
pressure  steam  is  thus  admitted  to  the  turbine  in 
short  puffs  with  a  constant  frequency  of  about  150 
strokes  per  minute. 

The  function  of  the  governor  is  to  vary  the  ampli- 
tude of  this  reciprocating  motion  as  transmitted  to 
the  valve,  thus  in  turn  varying  the  period  of  steam 
admission  to  the  turbine  in  proportion  to  the  load. 
At  full  loads,  the  puffs  of  steam  merge  into  nearly 
continuous  blast,  while  at  light  loads  the  steam  is 
admitted  only  during  brief  periods.  The  ultimate 
objects  of  this  method  of  governing  are:  (i)  To 
utilize  high-pressure  steam  as  far  as  possible  at  all 
loads ;  (2)  to  impress  upon  the  governor  mechanism 
a  slight  oscillatory  motion  sufficient  to  prevent  the 
sticking  of  parts,  due  to  friction,  thus  improving 
the  regulation. 

Precautionary  measures  have  been  adopted  in  or- 
der to  prevent  the  attainment  by  the  turbines  of 
excessive  or  destructive  speeds.  In  machines  of  all 
sizes,  the  pilot  valve  controlling  the  main  admission 
valve  is  so  designed  that  an  abnormal  oscillation  in 
either  direction  from  mid-position  will  result  in  per- 
manently closing  the  admission  valve,  so  that  the 
turbine  will  come  to  rest,  as  in  the  case  of  a  serious 
and  prolonged  short-circuit,  or  the  breaking  of  the 
governor  mechanism. 

Curtis  Turbine. 

In  the  Curtis  type  of  turbines  the  work  is  sub- 
divided into  a  series  of  stages,  each  stage  consisting 
of  expanding  nozzles  and  a  series  of  moving  and 
stationary  buckets,  the  object  being  to  maintain  lower 
velocities  of  steam  at  the  wheels  and  to  obtain  the 
pressures  at  various  points  in  the  turbine  consistent 
with  the  velocity  of  steam  desired,  avoiding  unnec- 
essary friction,  due  to  a  great  number  of  wheels  or 
rows  of  buckets.  This  admits  of  the  machine  op- 
erating at  a  much  lower  speed.  A  great  deal  of 
experimental  work  has  been  done  on  both  the  shape 
of  the  nozzle  and  the  shape  of  the  buckets.  The 
wheel  has  been  built  of  a  much  larger  diameter,  thus 
increasing  the  velocity  of  the  buckets  without  rela- 
tively increasing  the   speed  of  the   shaft. 

Two  difficulties  early  presented  themselves — first, 
tlie  trouble  with  the  hearings,  due  to  vibrations  and 
other  causes;  second,  change  in  position  of  the 
material  of  the  turbine,  due  to  expansion,  caused  by 
variations  of  temperature  of  the  steam.  The  change 
of  the  design  undertaken  by  Mr.  Emmet  from_hori- 


zontal  to  vertical  has  overcome  these  two  serious 
objections.  This  reduces  the  bearings  to  practically 
one  bearing,  i.  e.,  step  bearing,  the  other  bearing  act- 
ing practically  as  a  guide.  This  radical  change  in 
the  design  immediately  removes  the  difficulty  due 
to  vibration  and  also,  in  a  very  large  measure,  the 
difficulties  due  to  variation  in  temperature  at  vari- 
ous points  in  the  machine.  As  each  part  of  the  tur- 
bine is  practically  cylindrical,  with  uniform  thick- 
nesses of  material,  a  gradual  change  of  temperature 
takes  place  from  the  point  of  inlet  of  the  steam  to 
the  exhaust  outlet.  The  expansion  which  takes  place 
may  increase  the  diameter  without  detrimental  effect, 
and  the  only  variations  due  to  expansion  which  re- 
quire consideration  are  those  due  to  expansion  of 
the  shaft.  This  is  relatively  small  and  well  within 
the  limits  of  the  clearance  between  the  moving  and 
fixed  buckets.  It  might  be  interesting  to  point  out 
that  a  turbine  of  either  the  Parsons  or  Curtis  type 
is  a  very  excellent  example  of  conversion  of  heat 
into  mechanical  work,  the  high  temperature  as  indi- 
cated by  the  thermometer  at  the  point  of  inlet  being 
gradually  reduced  until  at  the  point  of  outlet  the 
hand  may  be  placed  on  the  shell  without  being  af- 
fected. 

For  turbines  of  large  capacity  the  General  Electric 
Company  has  applied  these  principles  to  the  develop- 
ment of  a  turbine  with  a  vertical  shaft.  The  step 
bearing  at  the  end  of  the  vertical  shaft  supports  the 
weight  of  the  revolving  part  and  maintains  the  re- 
volving and  stationary  elements  in  exact  relation.  It 
consists  of  two  cylindrical  cast-iron  plates  bearing 
upon  each  other  and  with  a  central  recess  to  receive 
the  lubricating  fluid,  which  is  forced  in  by  steam 
or  electrically  driven  pumps,  with  a  pressure  suffi- 
cient to  sustain  the  weight  of  the  revolving  part. 
It  is  apparent  that  the  entire  weight  of  the  machine 
is  thus  carried  on  a  film  of  lubricating  fluid,  and 
that  there  Is  no  appreciable  friction.  When  the  flow 
of  liquid  is  interrupted,  the  bearing  is  slowly  worn 
away,  but  experience  has  shown  that  Interruptions 
in  the  flow  seldom  cause  any  deterioration  which 
prevents  the  continuance  of  the  machine  in  service 
after  the  flow  is  re-established.  The  tendency  of 
the  bearing  in  such  cases  is  to  wear  itself  to  a  new 
surface,  so  that  it  operates  normally.  In  consequence 
of  the  exact  relation  maintained  between  the  revolv- 
ing and  stationary  elements  by  the  step  bearing,  it 
is  possible  to  operate  the  turbines  with  very  small 
clearances,  between  the  moving  and  stationary  buck- 
ets. 

The  Curtis  turbine  is  governed  by  changing  the 
number  of  nozzle  sections  in  flow,  and  the  efficiency 
of   the   machine   is   therefore  about  the   same   under 


FIG,     4.       GOVERNOR    FOR    CURTIS    STEAM  TURBINE 

one  condition  of  load  as  another,  except  that  friction, 
windage  and  generator  losses  tend  to  slightly  reduce 
the  light-load  efliciency. 

The  speed  of  these  turbines  with  variable  load  is 
controlled  by  the  automatic  opening  and  closing  of 
the  original  admission-nozzle  sections,  the  number 
of  nozzle  sections  corresponding  to  the  load  always 
being  kept  in  flow.  A  centrifugal  governor  attached 
to  the  top  of  the  shaft  (Fig.  4)  imparts  motion  to 
levers,  which  in  turn  work  the  valve  mechanism. 
There  are  a  number  of  valves,  each  communicating 
with  a  single  nozzle  section,  or,  in  some  cases,  two 
or  more  nozzle  sections.  These  valves  are  connected 
to  long  pistons,  by  which  the  valve  can  be  opened 
or  closed  by  steam.  The  motion  of  each  of  these 
pistons  is  controlled  by  a  small  pilot  valve  which 
is  worked  by  the  governor  mechanism.  The  move- 
ment of  the  governor  mechanism  moves  the  pilot 
valves  successively,  and  the  main  valves  are  opened 
or  closed  by  the  steam.  The  mechanism  Is  simple 
and  durable  In  Its  character,  and  imposes  a  very 
light  mechanical  strain  upon  the  centrifugal  gov- 
ernor. By  suitable  adjustment,  almost  any  degree 
of  accuracy  in  speed  control  is  obtainable. 

The  Manufacture  of  Steam  Turbines. 

The  manufacture  of  steam  turbines  presents  many 
problems  which  differ  from  the  manufacturing  of 
steam  engines,  each  particular  type  of  turbine  neces- 


sitating a  special  shop  equipment  suitable  for  its 
manufacture,  the  class  of  work  and  the  problems 
differing  so  materially.  One  of  the  matters  of  the 
first   importance   in   the  manufacture  Is  perfect  bal- 

■  ancing  of  parts  and  uniform  thickness  of  metal. 

The  various  shops  of  the  manufacturers  were  vis- 
ited. At  .  the  Westinghouse  Machine  Company's 
works  in  Pittsburg  very  marked  advances  have  been 
made  in  its  shop  equipment  and  improvements  In  the 
■detail  of  construction  of  the  turbine  within  the  last 
year.  All  of  the  material  entering  Into  the  manu- 
facture of  the  turbine  is  carefully  tested  before  be- 
ing worked.  The  turbine  has  ample  clearances,  so 
that  the  cover  and  shaft  may  be  removed  with  ease. 
A  filling  piece  of  mild  steel  is  now  used  between  the 
buckets,   which  are  also  caulked   in  position. 

Buckets  are  made  from  hard-drawn  brass,  the 
shape  being  given  to  the  rod  in  drawing,  and  the 
rod  is  cut  off  at  the  proper  length  for  each  size  of 
turbine.  After  the  casing  has  been  rough  machined 
it  is  heated  several  times  with  live  steam,  so  as  to 
eliminate  any  local  stresses,  so  that  no  further 
distortion  is  likely  to  take  place  after  the  final  ma- 
'chining.  The  joint  between  the  two  halves  of  the 
casing  is  scraped  to  fit,  so  that  no  packing  is  neces- 
sary. After  the  machine  is  assembled  it  is  tested 
at  full  load  and   from  25  to  50  per  cent,   overload. 

■  The   thrust   bearing   Is    then   adjusted   and    the   ma- 
chine is   ready  for   shipment. 

All  of  the  work  put  on  the  turbine  is  of  a  very 
high  class,  and  the  machine  as  built  should  give 
satisfactory  service  both  as  to  operation  and  low 
cost  of  repairs. 

The  shops  of  the  DeLaval  company  are  located  at 
Trenton.  This  factory  is  a  new  one,  equipped  with 
modern  machinery  and  tools  and  laid  out  so  that 
each  part  of  the  turbine  is  made  separately  from 
jigs  and  gauges,  and  returned  to  the  storeroom  and 
assembled  from  stock.  A  very  comprehensive  sys- 
tem of  inspection  has  been  adopted  by  which  each 
piece  is  examined  and  measurements  checked  by 
standard  gauges  and.  after  approval  by  the  inspector, 
Is  turned  into  stock  in  the  storeroom.  Each  ma- 
chine is  tested  at  its  rated  load. 

All  of  the  material  is  ordered  under  specifications 
of  the  company  and  tested,  special  care  being  given 
to  the  quality  of  the  material  entering  into  the  man- 
ufacture of  the  machine.  The  workmanship  on  both 
the  turbine  and  the  pumps  is  very  high  class,  all 
of  their  bearings,  shafting  and  gearing  being  ground 
to  fit.  This  shop  practice  admits  of  very  rapid  filling 
of  orders,  as  the  majority  of  the  parts  of  the  ma- 
chine are  held  In  stock,  the  bed  plates  and  casing 
castings  practically  limiting  the  time  of  completion 
of  any  machine. 

The  Curtis  turbine  is  manufactured  at  the  works 
of  the  General  Electric  Company,  Schenectady,  N.  Y.. 
and  Lynn,  Mass.  Large  shops  have  been  erected 
exclusivelv  for  the  manufacture  of  turbines.  The 
shop  equipment  consists  of  a  large  number  of  special 
machine  tools  designed  to  cut  the  buckets.  These 
buckets  are  made  in  three  styles :  First,  buckets 
are  cut  in  the  periphery  of  a  steel  disk :  second,  the 
buckets  are  cut  in  sections  and  attached  to  a  steel 
disk,  and.  third,  the  buckets  are  cast  of  bronze  and 
attached  to  the  steel  disk.  The  first  class  is  used 
in  the  small  sizes ;  the  second  and  third  in  the 
larger  sizes  of  turbines.  So  far  as  the  company  has 
been  able  to  determine,  there  is  no  difference  in  the 
life  or  efficiency  between  the  cast  bronze  and  the 
steel  buckets.  There  is  less  machine  work  on  the 
bronze  buckets,  but  the  material  is  more  expensive, 
and  is  adopted  principally  because  It  reduces,  the 
time  of  manufacture.  Each  disk  is  machined  all 
over  and  carefully  balanced  before  being  assembled. 
The  nozzles  are  cast  in  the  case  and  usually  finished 
by  chipping  and  filing.  On  account  of  the  slower 
speeds  of  the  Curtis  turbine  and  its  vertical  shaft, 
the    flexible    bearing   is    not   considered    necessary. 

Wearing  of  Buckets. — Your  committee  has  endeav- 
ored to  obtain  information  regarding  the  wearing  of 
the  buckets.  It  Is  acknowledged  by  the  manufac- 
turers that  the  buckets  do  wear.  We  have  been, 
however,  unable  to  find  any  case  in  which  the  wear 
of  the  buckets  is  a  serious  matter.  It  would  appear 
that  the  excessive  wear  is  due  to  two  causes.  First. 
defective  metal,  and,  second,  to  moisture  in  the 
steam.  We  do  not  believe,  however,  that  the  wear- 
ing of  the  buckets  will  be  a  serious  item  of  mainte- 
nance of  cost,  and  the  buckets  can  be  renewed  in 
all  of  the  types  of  turbines. 

Superheated  Steam. — All  of  the  manufacturers  of 
turbines  advocate  the  use  of  the  highest  superheat 
of  steam,  the  reason  being  the  apparent  greater  econ- 
omy of  the  turbine.  The  objections  to  using  highly 
superheated  steam  are  the  difficulties  of  operating 
superheaters  for  high  superheat,  and  the  additional 
expense  involved  in  the  cost  of  installing  and  op- 
erating the  plant.  It  would  appear  from  our  in- 
vestigations that  the  gain  in  superheat  in  turbines 
is  almost  parallel  with  that  of  a  steam  engine,  and 
that  there  is  a  very  decided  advantage  in  using  super- 
heat even  as  low  as  60°,  and  from  60°  to  150°  can 
usually  be  obtained  without  separate  superheaters. 
This  insures  dry  steam  in  the  turbine  and  obviates 
the  cutting  of  the  bucket,  due  to  moisture. 

Generators. — The  generators  for  turbines  have  been 
specially  designed  both  by  the  Westinghouse  Electric 
and  Manufacturing  Company  and  by  the  General 
Electric  Companj'.  In  certain  size  units  the  eco- 
nomical speed  of  the  turbine  imposed  conditions 
which  were  very  severe  and  apparently  at  variance 
with  an  efficient  generator,  types  of  generators  de- 
signed for  reciprocating  engines  not  being  suitable 
for  this  purpose.     The   difficulties   which  had  to  be 
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overcome  in  the  design  of  a  turbine  generator  were, 
first,  mechanical  stresses  set  up  by  the  high  speed 
of  the  revolving  part ;  second,  providing  suitable 
space  for  the  conductors  and  the.  insulation  and 
preventing  their  movement  or  rubbing  against  each 
other;  third,  the  ventilation  of  the  machine.  The 
conditions  changed  so  materially  with  the  various 
sizes  of  units  that  a  number  of  different  designs 
have  been  tried.  The  generator  difficulties  have  un- 
doubtedly interfered  materially  with  the  more  rapid 
development  of  the  turbine.  The  problem,  appar- 
ently, was  simpler  in  the  design  of  the  alternating- 
current  generator  than  in  direct-current  generators, 
as  the  field  could  be  made  the  revolving  element. 
The  principal  difficulty  in  the  design  of  direct-cur- 
rent generators  was  the  inherent  structural  weak- 
ness of  the  commutator  when  operating  at  high 
speed. 

The    Westinghouse    Electric     and     Manufacturing 
Company  has  developed  a  revolving-field  type  of  al- 


FIG.     5.       CURTIS    STEAM    TURBINE    DIRECT     CONNECTED    TO 
500-K.   W.    DIRECT-CURRENT    GENERATOR. 

ternating-current  generator  of  unique  mechanical  con- 
struction, which  very  satisfactorily  fulfills  the  re- 
quirements of  Parsons  turbine.  It  has  also  de- 
veloped a  direct-current  generator  for  the  smaller 
sizes,  the  commutator  used  being  grooved  in  order 
that  a  greater  surface  may  be  obtained  from  a  mini- 
mum length  of  bar.  One  of  these  machines  with 
the  grooved  commutator  was  in  operation  when  your 
committee  visited  Pittsburg,  there  being  no  sparking 
of  the  brushes,  and  the  commutator  was  in  excellent 
condition  and  apparently  the  machine  was  giving 
very  satisfactory  results. 

The  General  Electric  Company  has  constructed 
a  revolving-field  type  of  alternating-current  gener- 
ator of  good  mechanical  construction.  The  gener- 
ator problem  of  Curtis  turbines  is  simplified  on  ac- 
count of  the  slower  speeds  of  the  turbine.  In  the 
direct-current  generator  (see  Fig.  5)  the  same  diffi- 
culty is  present  in  the  commutator,  and  it  has  de- 
signed a  commutator  with  an  insulated-wire  binding 
around  the  center  of  the  bars.  It  would  appear  that 
there  is  difficulty  in  obtaining  direct-current  gener- 
ators except  in  the  smaller  sizes  to  operate  on  lower 
voltages  than  220  volts,  on  account  of  the  difficulty 
of  commutation  of  a  greater  output  of  current,  with 
a  reduction  in  voltage  with  the  small  practical  length 
of  bar.  For  500  volts  and  over,  the  commutator 
construction   can   be  made    satisfactory. 

Tests. — A  test  was  conducted  on  a  400-kilowatt 
Parsons  turbine  at  the  works  of  the  Westinghouse 
Machine  Company  at  Pittsburg.  The  unit  consisted 
of  a  Parsons  parallel-flow  turbine  directly  connected 
to  a  two-phase,  revolving-field,  6o-cycle,  alternating- 
current  generator  made  by  the  Westinghouse  Elec- 
tric and  Manufacturing  Company.  This  was  a  com- 
mercial set  and  the  machine  was  delayed  in  ship- 
ment in  order  to  allow  the  test  to  be  made.  Steam 
was  taken  from  a  separate  superheater,  regularly 
used  to  supply  superheated  steam  to  the  steam  piping 
in  the  testing  room.  The  set  was  tested  under  its 
usual  running  conditions  and  at  loads  varying  from 
£S  per  cent,  overload,  or  500  kilowatts,  to  100  kilo- 
watts and  no  load,  viz.,  500.  400,  300,  20G  and  100 
kilowatts-     The    period    of   each   test    was    one    hour 


and  the  load  maintained  as  nearly  uniform  as  prac- 
ticable for  that  time.  Readings  were  taken  at  five- 
minute  intervals,  so  as  to  obtain  the  corrected  load 
for  one  hour.  This  load  was  obtained  by  means  of 
water  rheostats,  and  intervals  of  20  minutes  were 
allowed  between  each  test,  so  as  to  adjust  the  rheo- 
stats and  other  apparatus  prior  to  the  starting  of 
the  next  test.  The  first  test  was  made  at  500  kilo- 
watts. A  surface  condenser  was  used  with  inde- 
pendent air  and  circulating  pumps.  Excitation  was 
obtained  from  a  small  turbine  directly  connected  to 
a  direct-current  generator.  Water  from  the  con- 
denser was  weighed  in  tanks,  mounted  on  platform 
scales,  and  a  three-way  valve  arranged  so  that  the 
water  could  be  discharged  into  either  tank,  allowing 
continuous  readings  to  be  taken  during  the  operation 
of  the  turbine;  the  hot  well  was  provided  with  a 
gauge  glass  and  calibrated  so  as  to  check  any  errors 
due  to  water  in  the  system  of  piping  and  condenser. 

The  condenser  was  tested  for  leakage  at  the  end 
of  the  test.  The  electrical  instruments,  thermom- 
eters and  gauges  were  calibrated  before  the  test 
was  started.  After  these  tests  were  completed  full 
load  was  thrown  off  and  on  instantaneously,  to  test 
the  governor.  Its  behavior  was  all  that  could  be 
desired.  The  variation  in  speed  of  the  turbine  shaft 
was  within  two  per  cent,  and  the  rise  in  voltage  of 
the  generator  was  within  five  per  cent.  The  turbine 
was  in  continuous  operation  over  10  hours,  and  dur- 
ing that  time  did  not  require  any  attention  from 
the  operator,  demonstrating  the  automatic  feature 
of  the  machine. 

It  was  the  intention  of  the  committee  to  make  tests 
on  two  or  three  different  sizes  of  turbines  of  the 
Parsons  and  Curtis  type  at  the  works  of  the  manu- 
facturers. This  was  found  to  be  impracticable,  on 
account  of  the  fact  that  the  only  machines  available 
were  machines  on  order,  and  the  shipment  could  not 
be  delayed  to  permit  of  these  tests.  A  test  was  made 
at  Schenectady  on  a  2,000-kilowatt  four-stage  Cur- 
tis vertical  turbine  directly  connected  to  an  alter- 
nating-current revolving-field  generator.  This  test 
was  conducted  by  experts  appointed  by  the  General 
Electric  Company,  one  of  whom  was  appointed  as 
a  representative  of  your  committee.  A  number  of 
engineers  was  also  invited  to  be  present  and  witness 
the  test.  The  object  of  the  test  was  to  determine 
the  efficiency  at  various  loads.  Two  of  the  tests 
were  interrupted  on  account  of  failures  of  the  aux- 
iliaries. A  surface  condenser  was  used  and  the 
water  from  the  surface  condenser  was  weighed  in 
a  tank  mounted  on  a  platform  scale,  the  air .  and 
water  pumps  being  independent  and  driven  by  mo- 
tors. Causes  for  interruptions  were  due  In  one  case 
to  failuie  of  the  air  pump  and  in  the  other  case  to 
interruptions  in  service  supply  to  electric  motors. 
The  load  was  applied  by  means  of  a  water  rheostat 
and  was  kept  as  nearly  uniform  as  practicable  during 
the  time  of  the  test.  Five-minute  readings  were 
taken,  so  as  to  check  the  load.  All  of  the  instru- 
ments, gauges  and  thermometers  were  checked,  pre- 
vious to  the  test,  in  the  company's  laboratory.  Vari- 
ous officials  of  the  company  expressed  the  opinion 
that  the  results  were  not  so  good  as  they  had  ob- 
tained In  previous  tests.  The  results  of  this  test  are 
given  in  the  table. 

St'MMARv  OF  Tests  on  4oo-kilo\vatt  Steaji   Tur- 
bine. 


u 

,Over- 

I  load 


Steam  pressure  at  throttle,, 

Gauge 147-7 

H.    P.   inlet  pressure-  lbs, 

cauge izo.g 

Vacuum  in   L.  P.  outlet  by 

mercury  column 27-35 

Vacuum     referred     to    30*" 

barometer 28.14 

Barometer 29.21 

Temperature       at      super- 
heater outlet 666.6 

Superheat  at  superheater..  I  300.9 
Temperature  at  throttle  ...  I  540.6 

Superheat  at  throttle 176. i 

Speed 350: 

Load  in  K.  W 504.6 

Load  in  Elec.  H.  P 676.4 

Total   net  lbs.   steam  con- 
densed    8624.0 

Lbs.  steam  per  Elec.  H.  P, 

hour 

Lbs.  steam  per  K.  W.  hour, 


Full 
Load, 


Load. 


28.16 
29-31 

696.6 
330. " 

127,0 
3536.4 
408.0 


147.7 

71.0 

27-4 

z8.4 
29.31 

698.6 
333-0 
527.6 
163. 1 
3549 
300.6 
402.9 

5538.0 

13.7 
18.42 


10. 

'A 

L6ad. 

11. 

Load; 

155-5 

156.6 

49-5 

30.8 

27.4 

27.35 

28.04 

28.00 

29.31 

29-31 

697.3 
328.7 
502.2 
133.9 
3567.9 
199.6 
267.6 

696.3 
327.0 
466.9 
98.1 
3586.8 
99.95 
134-0 

4036.0 

2670.0 

15. 1 

20.22 

19.93 
26.70 

No 
Load. 


28.05 
29.31 

642.6 
274.1 
425.6 

57-9 
3612 


The  very  widespread  interest  which  has  lately  been 
aroused  in  steam  turbines  appears  to  be  general 
throughout  the  country.  Engineers  In  the  East,  in 
the  West  and  In  the  South  are  showing  a  keen  in- 
terest in  this  subject.  It  would  appear  that  this 
type  of  engine  used  by  the  ancients  and  experimented 
with  by  most  of  the  prominent  engineers  will  soon 
supplant  its  rival,  the  reciprocating  engine.  A  num- 
ber of  large  engine  builders  are  now  devoting  their  at- 
tention to  the  construction  of  steam  turbines,  notably 
the  AUis-Chalmers  Company,  which  is  preparing  to 
manufacture  turbines  of  the  Parsons  type. 

In  the  operation  of  turbines  the  class  of  attendant 
materially  changes.  The  machine  being  practically 
automatic,  it  requires  the  minimum  of  attendants, 
and  necessitates  a  man  who  is  constantly  watchful, 
but  does  not  become  fretful  with  the  easy  position. 
The  engineer  usually  employed  on  reciprocating  en- 
gines frequently  becomes  disgusted  with  the  opera- 
tion of  the  steam  turbine  unless  he  has  an  oppor- 
tunity to  give  some  attention  to  the  auxiliaries.  It 
seems  to  be  constitutional  with  him  that  he  wants  to 
use  a  wrench  and  have  a  number  of  bearings  to 
watch  and  handle. 


The  advantages  of  the  turbines  can  be  summed 
up  as  follows : 

Higher  efficiency. 

Lower  first  cost. 

Minimum  amount  of  labor. 

Lower  depreciation  and  maintenance. 

Small  amount  of  oil  required. 

Freedom    from    vibration. 

Lower  cost  of  buildings  and  foundations. 

Uniform  rotation,  which  is  especially  desirable  for 
operating   alternating-current   generators    in   parallel. 

The  machine  can  be  started  as  quickly  as  the  re- 
ciprocating engine. 

Can  be  governed  as  closely  as  the  steam  engine. 

Full  load  can  be  thrown  on  or  off  instantaneously 
without  in  any  way  endangering  the  turbine. 

Condensed  steam  is  free  from  oil,  so  that  the  water 
can  be  returned  to  the  boilers,  this  being  especially 
valuable  where  bad  feed  water  is  used. 

Simplicity  of  packing. 

Small  number  of  bearings. 

All  parts  can  be  made  to  gauges. 

Minimum  amount  of  fittings  and  easy  to  renew 
the  parts. 

Operates  equally  well  condensing  or  non-condens- 
ing. 

Freedom  from  breakdowns,  owing  to  water  In  the 
steam. 

Relatively  small  size  of  al!  parts,  insuring  more 
perfect  material. 

High  economies  at  light  loads. 

Good  regulation  of  generator. 

The  depreciation  of  the  turbine  has  not  so  far 
been  fully  determined.  We  feel  confident,  however. 
it  will  be  less  than  that  of  the  reciprocating  engine. 

Those  who  have  had  the  turbine  in  use  for  some 
time  strongly  indorse  its  operation  and  efficiency, 
and  the  interruptions  which  they  state  they  have  had 
were  due  to  mechanical  defects,  which  were  easily 
reined  led. 

The  time  given  for  erecting  turbines  in  sizes  var)'- 
Ing  from  400  to  1,500  kilowatts  is  from  two  to  four 
weeks,  depending  upon  the  facilities  for  handling 
the  heavy  parts  in  each  case  during  erection. 

In  regard  to  the  operation  of  the  step  bearing  of 
the  Curtis  turbine,  there  has  been  no  objection  from 
the  users,  and  we  have  been  unable  to  locate  a  case 
in  which  it  has  given  trouble.  We  did  not  receive 
any  unfavorable  replies  from  the  users  regarding 
the  operation  of  the  turbine  or  any  of  its  parts. 

Mr.  Fred.  Sargent  has  made  a  very  exhaustive 
investigation  of  the  steam  turbine  and  of  the  man- 
ufacture of  the   various   types   in  Europe. 


Navy    May   Control   Space  Telegraphy. 

According  to  recent  Washington  advices,  the 
Navy  Department,  as  an  initial  step  to  the  acquisi- 
tion and  control  by  the  government  of  a  space-tele- 
graph systems  in  operation  on  the  seacoast  of  the 
United  States,  may  shortly  place  its  coast  wireless- 
telegraph  stations  at  the  disposal  of  the  general  pub- 
lic, newspapers,  maritime  exchanges  and  telegraph 
companies  for  the  transmission  of  commercial  and 
news  messages.  No  charge  will  probably  be  made 
for  the  transmission  of  these  messages,  but  the  gov- 
ernment will  not  assume  any  responsibility  in  han- 
dhng  them.  When  Congress  convenes  it  is  said  the 
president's  message  will  recommend  government  con- 
trol of  all  stations  now  owned  by  individuals. 

Twenty-three  space-telegraph  stations  have  been  or 
are  being  established  under  the  control  of  the  Navy 
Department,  and  negotiations  are  in  progress  for  ob- 
taining sites  for  about  as  many  more.  Of  the  sta- 
tions completed  or  practically  so,  16  are  on  the 
Atlantic  and  Gulf  Coasts,  two  on  the  Pacific  Coast, 
two  in  the  West  Indian  possessions  of  the  United 
States,  and  three  in  the  Pacific  Ocean  possessions  of 
the  United  States. 

The  control  of  coast  wireless-telegraph  apparatus 
by  the  government,  to  the  exclusion  of  private 
concerns,  is  deemed  necessary  to  the  proper  defense 
of  the  coast,  and  unless  exclusive  control  is  given  to 
the  go\'ernment  there  would  be  constant  interfer- 
ence with  the  naval  wireless  stations  by  instruments 
of  private  companies.  Already  complaints  have  been 
received  that  there  has  been  much  interference,  thus 
making  the  transmission  of  space-telegraph  mes- 
sages difficult  and  embarrassing  to  all  concerned. 
Owing  to  a  lack  of  trained  operators,  some  time  may 
elapse  before  the  Navy  Department's  scheme  can  be 
carried  out  in  its  entlretj',  but  there  will  probably  be 
little  delay  in  starting  operations  at  most  of  the  sta- 
tions. Enlisted  men  of  the  navy  will  operate  the 
instruments.  Some  of  them,  rated  as  electricians, 
are  now  competent  to  do  the  work,  and  others  are 
being  instructed. 

The  Marconi  station  on  the  Nantucket  lightship 
is  to  be  replaced  by  the  German  system  now  in  use 
by  the  Navy  Department.  Naval  officials  saj'  they 
will  publish  to  the  world  the  length  of  their  sound 
wave,  so  that  messages  may  be  received  from  all 
passing  vessels.  The  Marconi  people,  it  is  said, 
stated  that  their  Instruments  could  not  record  the 
messages  sent  by  the  German  operators,  and  rather 
than  put  in  new  instruments  the  company  woidd 
take  out  the  service. 
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Underground  Construction.' 

By  W.   p.   Hancock. 
Pakt  I. 

The  call  of  the  secretary  of  the  association  for  a 
paper  on  "Underground  Construction,"  as  per  Mr. 
Doherty's  previous  request,  that  is  to  say,  a  paper 
"so  complete  and  detailed,  that  any  central-station 
man  who  is  forced  to  put  his  wires  underground  can 
do  so  by  the  guidance  of  such  a  paper,"  will  no 
doubt  be  heeded  to  a  large  degree,  and  a  gieat  many 
men  associated  with  underground  construction  will 
place  the  methods  they  choose  to  employ  on  record 
at  this  meeting;  but  the  writer  wishes  to  suggest 
that  a  "complete  and  detailed  paper"  as  called  for 
cannot  be  regarded  as  a  short  story,  and  therefore 
if  there  seems  to  be  too  much  detail  in  this  paper.  I 
ask  you  to  be  lenient,  for  I  have  only  intended  to 
meet  the  requirements  of  the  call. 

Preliminary  Sui-Z'cy. — Assuming  that  the  central- 
station  man  has  been  forced  to  put  his  lines  under- 
ground, or  that  he  is  to  install  a  new  system  for 
either  alternating  or  direct  currents,  the  first  thing 
he  needs  is  a  map  of  the  district  he  wishes  to  cover. 
By  a  map  I  mean  a  sun-ey,  such  as  one  can  gen- 
erally find  by  applying  to  the  city  or  town  authorities. 
He  will  next  consider  what  streets  he  can  best  use, 
after  considering  the  load  his  system  has  or  will 
have,  the  shortest  distance  available  over  which  to 
transmit  the  load,  his  probable  hea-vj'  points  or  cen- 
ters'of  distribution,  not  for  a  moment  losing  sight 
of  needs  for  future  business,  when  considering  the 
number  of  ducts  which  will  form  his  conduit  and 
the  number  and  size  of  manholes  he  will  need.  If 
the  district  is  located  in  a  large  city,  he  must,  pre- 
vious to  deciding  on  any  location,  consult  the  street- 
service  plans  of  the  cit>',  and  also  those  of  other 
corporations,  and  find  whether  it  is  possible,  at  a 
reasonable  cost,  to  sink  his  trenches  and  locate  his 
manholes,  without  interfering  with  the  service  of 
others,  and  he  must  especially  keep  in  mind  that 
increasing  distance,  with  a  stated  number  of  volts, 
means  increasing  loss  in  kilowatts,  which  reflects 
itself  on  the  coal  pile,  and,  therefore,  adds  expense. 

Actual  Surz'cy. — Having  settled  in  his  own  mind 
what  he  wants  in  the  nature  of  lines,  the  central- 
station  man,  needs  next  an  experienced  and  com- 
petent engineer — one  to  whom  he  can  tell  his  needs 
and  rely  on  for  sound  advice,  and  as  soon  as  such 
assistance  is  secured  an  actual  sur\-ey  should  be 
promptly  made  on  the  proposed  locations  by  the 
usual  method  of  measuring  and  field-book  notes,  and 
if,  when  the  notes  arc  complete,  the  conditions  seem 
to  indicate  a  reasonably  good  line  without  an  ex- 
cessive cost,  the  engineer  should  get  his  men  at 
work  on  his  notes,  and  produce  therefrom  the  neces- 
sary plans,  from  which  a  prospective  bidder  on  the 
work  can  see  at  a  glance  the  location  of  the  line, 
the  distance  between  manholes,  the  cross-section  of 
the  conduit,  showing  the  number  and  size  of  ducts, 
the  location,  size  inside,  and  probable  depth  of  man- 
holes, indicating  also  the  thickness  of  walls  and 
depth  of  concrete  base,  and  whether  walls  arc  plain 
or  shelved  for  cable  supports,  and  also  show  the 
type  of  manhole  cover. 

Having  completed  his  plans,  traced  them,  and  then 
secured  the  requisite  number  of  blue-prints  to  submit 
to  the  city  authorities,  and  also  to  prospective  bidders, 
he  needs  a  set  of  specifications  to  give  out  with  plans 
to  the  bidders,  and  if  his  engineer  has  had  sufficient 
experience  in  this  line  of  work,  thev  can  be  furnished 
forthwith,  and  a  set  could  be  easily  included  with 
this  paper,  but  are  not,  for  the  reason  that  I  do  not 
think  the  association  would  aopreciatc  them  at  this 
time,  as  it  is  well  known  that  the  specifications  for 
this  class  of  work  are  accessible  if  applied  for  at 
the  office  of  almost  any  large  company. 

Righi-of-way. — The  central-station  man.  having 
provided  himself  with  the  necessary  data,  may  now 
make  his  formal  application  for  right-of-way  on  the 
one  hand,  while,  on  the  other,  he  can  send  out  his 
invitations  to  contractors  for  bids  on  his  work.  In 
the  first  instance  I  hone  he  is  in  good  standing  with 
"the  powers  that  be."  and  in  the  second  instance  I 
hope  he  will  send  his  invitations  to  bid  to  several 
contractors  who  have  had  experience  in  and  are 
competent  to  construct  conduit  lines  for  electrical 
service,  and  not  assume  that  a  few  laborers  and  a 
brick  mason  arc  all  that  is  needed. 

Placing  Contract. — Assuming  that  right-of-way 
has  been  secured,  and  that  bids  have  arrived  in  the 
meantime,  you  are  now  ready  to  place  a  contract 
for  your  work,  and  your  engineer  should  then  be 
called  on  for  advice  in  this  important  matter.  He 
should,  with  you,  look  over  the  bids,  for  while  the 
specifications  and  olans  submitted  are  alike,  it  does 
not  necessarily  follow  that  the  lowest  bidder  should 
do  the  work.  His  resoonsibility.  financial  and  moral, 
should  be  considered.  The  question  of  his  expe- 
rience and  ability  to  carry  on  work  of  this  type  in 
crowded  streets  without  excessive  complaint  from 
abutters,  and  especially  vour  own  customers'  inter- 
ests, should  be  looked  after  thoroughly.  Additional  . 
to  this,  he  should  give  you  a  bond  to  indemnify  your 
comoany  for  accidents  which  may  occur  on  his  work, 
another  bond  to  guarantee  his  workmanship  and 
material  for  a  period  not  to  exceed  five  years,  and 
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another  one,  if  required,  to  keep  the  surface  of  the 
streets  through  which  he  has  operated  in  such  a 
condition  as  is  required  by  your  city  officials,  for  a 
period  not  to  exceed  one  year. 

One  more  point  as  to  the  contractor  and  the  speci- 
fications. Make  the  latter  ironclad,  if  you  choose; 
make  them,  if  you  will,  so  that  they  stand  practically 
for  the  interest  of  your  company  alone;  but  after 
you  do  that,  use  discretion,  for  if  you  do  a  great 
deal  of  this  type  of  work,  .yo"  'will  find  that  to  be 
reasonable  and  fair  with  a  contractor  who  is  doing 
3'our  work,  and  who  encounters  difficulties  in  its 
progress  that  either  he  or  you  did  not  even  imagine 
existed,  will  in  the  end  be  an  advantage  to  you 
rather  than  otherwise ;  and  bear  in  mind,  that  he  is 
open  to  criticism  from  all  the  people  who  are  on 
the  streets  and  all  of  the  companies  or  individuals 
who  have  property  under  them,  and,  of  course,  being 
a  central-station  man,  you  will  at  least  sympathize 
more  or  less  by  reason  of  having  had  troubles  of 
your  own. 

Material  and  Labor. — Whether  you  intend  to  build 
your  lines  yourself  or  have  them  built  by  contract, 
there  will  be  material  and  labor  used,  and  it  should 
be  of  the  best  of  its  kind  in  either  case,  and  for  the 
reason  that  a  first-class  conduit  installed  is  good 
for  all  time,  so  far  as  wear  is  concerned,  and  if 
the  material  has  been  of  the  best  and  the  workman- 
ship all  that  it  should  be.  the  repair  and  renewal 
charges  will  be  low  enough  to  please  you  at  the  end 
of  eveo'  month   in  the  year. 

In  taking  up  the  matter*  of  material  and  labor,  I 
shall  use  some  figures  which  will  closely  approximate 
the  correct,  but  I  am  using  them  for  illustrative 
purposes  only,  and  I  will  ask  you  to  kindly  consider 
that  the}'  are  given  for  that  end. 

Then  the  material  you  will  need  follows : 

First,  a  clay  duct  that  is  suited  to  your  conditions. 
If  your  streets  are  congested  under  the  surface,  use 
a  short-length  single  duct:  if  the  work  is  in  a  sub- 
urban district,  use  a  clay  duct  constructed  in  multiple, 
and  in  cither  case  make  a  careful  selection  and  pro- 
vide yourself  with  goods  made  from  the  right  kind 
of  clay,  and  by  that  I  mean  a  clay  that  when  it  is 
in  its  finished  state  and  ready  for  use  is  as  nearly 
non-absorbent  as  possible.  For  the  concrete  you 
will  need  a  grade  which  is  not  of  excessive  cost,  but 
it  should  be  made  sufficiently  strong,  so  that  four 
inches  of  it  will  form  a  suitable  foundation  for  your 
conduit,  and  yon  will  with  the  same  grade  surround 
the  two  sides  and  the  top  of  the  conduit  with  a 
thickness  of  three  inches.  The  concrete  should  be 
composed  of  a  five-part  mixture  as  follows:  One 
part  good  quality  Rosendale  cement,  two  parts 
crushed  stone,  two  parts  sand :  and  with  the  conduit 
protected  on  all  sides  with  this  mixture,  well  set, 
there  will  be  little  danger  of  its  ever  being  dis- 
turbed or  injured  in  any  way  by  other  underground 
work  which  may  be  installed  in  the  future  in  close 
proximity   to  your   lines. 

You  need  mortar  tc  lay  your  ducts  and  to  build 
the  manholes,  and  Rosendale  cement  one  part,  and 
two  parts  sand,  will  make  a  strong  mortar  for  these 
purposes ;  in  fact,  there  are  many  who  would  make 
this  mortar  of  one  part  cement  and  three  parts  sand, 
but.  from  actual  experience,  I  prefer  the  former 
mixture. 

You  will  need  a  good  quality  of  spruce  boards,  one 
inch  thick  for  the  side  boards  on  either  side  of  the 
trench,  in  order  to  form  the  concrete  to  the  con- 
duit, and  not  waste  the  concrete  material,  and  you 
will  also  need  the  lumber  to  cover  the  top  of  your 
conduit,  after  the  three  inches  of  concrete  has  been 
placed  over  the  ducts,  but  this  top  layer  of  spruce 
should  be  two  inches  thick.  Many  prefer  to  use 
creosoted  plank,  or  so-called  kyanized  lumber,  but 
in  my  opinion  the  extra  cost  of  this  material  over 
that  of  plain  two-inch  spruce  plank  is  money  wasted, 
for,  as  a  matter  of  fact,  this  protection  is  for  two 
purposes  only:  first,  to  protect  the  top  concrete  until 
it  is  set  solid,  and  after  that  its  only  function  is 
to  sen'c  as  a  signal  to  future  excavators  that  they 
are  sinking  over  some  sort  of  construction,  the  loca- 
tion of  which  they  have  failed  to  note  in  their  plans. 

Your  bricks  for  the  manholes,  or  perhaps  hand- 
holes,  or  both,  should  be  a  good  quality  of  hard 
burned  sewer  brick,  so  called.  The  framework  for 
the  top  of  the  manhole,  which  will  suoport  the  roof 
and  manhole  frame  and  cover,  should,  in  all  ordinary 
manholes,  consist  of  steel  rails :  second-hand  Cxj- 
pound  rails  will  answer  the  purpose,  unless  the 
traffic  is  of  an  unusuallv  heavy  nature  in  the  district. 
In  a  manhole  five  by  five  feet  inside  you  will  need 
eight  pieces  of  the  above  material."  Manhole  castings 
may  be  of  the  heavy  sewer  type,  or  of  the  double- 
cover  type,  depending  on  the  type  of  lines  which 
will  operate  through  tlie  manholes,  and  also  whether 
transformers  are  to  be  placed  therein.  Additional 
material,  in  the  form  of  tools,  lanterns,  barriers,  flags 
and  lumber  for  crossings  and  sheeting  the  trench 
when  necessary,  will  be  needed  if  you  do  the  work 
with  stock  and  labor  from  your  own  company;  but 
I  will  suggest  that  you  will  have  less  difficulty,  less 
bookkeeping,  and  have  just  as  good  lines,  if  you 
employ  the  right  kind  of  a  contractor. 

Assuming  you  wish  to  furnish  your  own  labor, 
you  already  have  secured  the  services  of  a  good  engi- 
neer, who,  having  assisted  you  to  lay  out  3"0ur  lines, 
will  in  general  oversee  the  work,  providing  himself 
with  such  assistants  as  he  may  consider  necessary, 
which  will  be  dependent  on  how  much  ground  you 
want  to  open  at  one  time,  whether  or  not  the  total 
work  is  in  one  locality'  or  scattered,  whether  the 
season  is  early  and  you  have  reasonable  time  ahead, 
previous   to   cold   weather^   to   complete  the   work, 


and  whether  or  not  the  locations  of  the  lines  are  in 
streets  difficult  to  open  'on  account  of  traffic.  Your 
engineer  will  give  his  instructions  to  such  assistants, 
and  these  instructions  will  be  based  on  the  terms 
and  conditions  of  the  plans,  specifications  and  con- 
tract :  and  he  will  deputize  them  and  vest  them  with 
proper  authority  to  represent  him  on  their  several 
locations  and  see  that  the  work  is  carried  on  in  strict 
accordance  with  the  lines,  grades  and  locations, 
as  shown  by  the  plans.  The  contractor  should  be 
officially  notified  by  the  engineer  that  such  assistants 
will  take  charge  of  certain  sections  and  that  their 
orders  are  to  be  followed  as  fully  as  if  they  were 
given  by  the  engineer  himself.  The  assistants  in  each 
case  should  not  only  perform  the  duties  as  heretofore 
laid  down  but  should  carefully  watch  the  progress 
of  excavation,  and  in  case  of  obstructions  being  en- 
countered should  use  their  best  efforts  to  overcome 
them,  and  if  possible  keep  the  route  as  originally 
laid  down  intact :  as,  for  instance,  it  may  happen 
that  service  pipes  of  some  corporation  may  interfere 
with  the  sinking  of  the  trench,  or  the  location  of  a 
manhole,  and  if.  for  instance,  it  be  a  water  or  gas 
main,  and  it  becomes  necessary  to  offset  the  original 
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FIG.    I.        UNDERGROUND    CONSTRUCTION. — SECTION  OF 
SQUARE    MANHOLE. 

line,  the  assistant  must  look  into  the  feasibility  of 
such  a  matter,  take  his  measurements  carefully  and 
find  out  whether  there  is  the  requisite  space  without 
fouling  another  service,  and  if  it  is  a  case  where 
the  trench  must  sink  deeper,  then  care  should  be 
exercised  on  the  matter  of  grades,  so  that  the  section 
will  pitch  both  ways  to  the  manholes  on  its  terminals, 
and  thereby  drain  itself  to  the  sewer  connection 
which  is  in  the  manholes.  If  obstructions  appear 
in  the  manhole  location  and  are  not  far  below  the 
surface,  then  in  most  cases  these  can  be  avoided  by 
setting  the  manhole  frame  on  one  side,  or  perhaps 
on  one  corner  of  the  manhole,  and  if  the  pipes  occur 
on  both  sides  of  the  location,  roof  the  manhole  par- 
tially, on  each  side,  and  under  the  obstructions,  and 
build  what  we  term  a  chimney  up  to  a  point  of  proper 
height,  and  between  the  pipes,  and  then  set  the 
frames  on  the  chimney. 

If  pipes  of  any  kind  appear  in  the  manhole  loca- 
tion deep  enough  to  interfere  with  working  on  ca- 
bles, or  within  the  enclosure  occupied  by  ducts  and 
cables,  they  should  be  removed,  for  a  gas  or  water 
main  in  an  electric-service  manhole  in  these  days  is 
a  menace  to  life  and  property.  I  am  aware,  by  actual 
observation,  that  they  do  occur  in  a  great  many 
manholes  in  the  largest  cities,  but  that  fact  does 
not  warrant  such  practice  nor  lessen  the  danger. 
It  should  be  the  duty  of  the  assistant  engineer  at 
once  to  take  steps  to  rid  the  location  of  the  pipe 
or  pipes,  and  if.  after  diligence  and  patience  have 
been  exercised  in  that  direction,  it  has  been  found 
to  be  impossible  to  have  them  removed,  then  the  loca- 
tion of  the  manhole  should  be  changed,  even  if  the 
duct  line  is  to  be  deviated  from  its  original  route 
thereb}'.  and  in  case  this  is  done  and  the  line  offset, 
make  sure  that  the  curve  is  easy  and  that  no  reverse 
curves  appear.  It  will  be  well  to  remember  at  this 
point  that  the  contractor  will  claim  extras  for  re- 
locating manholes  or  offset  lines,  but  it  is  the  busi- 
ness of  the  assistant  engineer  at  that  time  to  follow 
the  specifications,  for  it  must  be  remembered  that 
the  plans  of  the  line  have  been  laid  down  after 
having  exhausted  all  obtainable  means  of  informa- 
tion and  that  they  were  submitted  in  good  faith  to 
the  contractor:  also,  that  specifications  have  been 
written  which  contain  an  obstruction  clause,  and  it 
is  assumed  that  the  bidder  had  read  them  before 
he  sent  his  figures  to  the  company ;  but,  as  I  have 
said  previously  in  this  paper  with  reference  to  writ- 
ing specifications,  this  is  one  of  the  occasions  when 
the  engineer  for  the  company  should  be  discreet  and 
consult  higher  authority  than  he  is  vested  with  on 
the  question  of  an  extra  if  in  his  own  mind  such 
a  thing  is  fairly  due  the  contractor. 

One  more  point  with  reference  to  the  duties  of 
the  assistant  engineer:  It  should  be  his  most  im- 
perative duty  to  take  notes  as  his  section  of  work 
progresses  in  such  volume  and  with  such  accuracy 
by  actual  measurement  to  enable  him  absolutely  to 
correct  the  original  plans  as  laid  down,  provided  re-  . 
locations  have  been  made  to  avoid  obstructions,  lines 
offset,  or  if  anything  of  that  nature  has  occurred. 
It  is  all  to  the  advantage  of  the  company  that  this 
matter  is  carried  out  in  that  manner  and  the  writer 
understands  that  fact  from  actual  experience.  A 
record   also   pf  the   manholes   should   be   accurately 
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kept  and  the  record  should  give  the  nimiber  of  the 
manhole,  the  street  and  the  street  number  nearest 
to  its  location,  and  this,  with  a  correction  once  in  six 
months  in  case  the  names  of  streets  or  street  numbers 
change,  will  suflice  for  a  record  that  will  become 
invaluable  in  case  of  fire  troubles  or  troubles  on 
lines,  and  for  various  other  purposes. 

Additional  to  your  assistants  to  your  engineer  you 
need  a  general  foreman,  and  you  cannot  afford  to 
have  a  man  in  that  position  that  is  not  acquainted 
with  this  line  of  work.  Under  this  man,  for  every 
35  men  you  have  on  the  trench  at  work,  you  will 
need  a  sub-  foreman,  provided  the  streets  to  be  opened 
are  in  a  city  of  much  traffic. 

Upon  this  general  foreman  you  will  need  to  place 
a  great  deal  of  dependence,  for  he  is  the  man  who 
can  make  your  payroll  appear  heavy  for  the  amount 
of  work  performed  if  he  has  not  had  experience  in 
this  line  of  work,  and  if  he  has  had  experience  and 
has  not  the  "steam"  in  his  make-up,  the  payroll  will 
then  reflect  the  fault.  He  must  instruct  his  sub- 
foreman   as   to   what   he   expects   to   do   in   a  day  in 
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certain  kinds  of  ground,  and  furthermore  he  must 
see  that  he  gets  it.  He  must  iiot  run  behind  for 
material,  but  order  it  in  lime  to  keep  the  work  mov- 
ing, and  when  his  excavated  material  appears  on  the 
street  in  too  great  quantity  he  must  have  his  teams 
there  in  time  to  get  it  away  and  not  wait  until  the 
city  officials  drop  in  on  him  or  your  company  with 
an  ultimatum  with  reference  to  obstructing  the  street. 
He  must  be  able  to  watch  his  work  and  the  men 
who  do  it  from  the  beginning  of  the  day  until  its 
end,  and  be  able  to  observe  the  laggards  and  cut 
them  out.  He  must  watch  the  weather  and  not  let  a 
rainstorm  overtake  him  to  the  detriment  of  the  abut- 
ters' interests,  and  especially  so  if  they  are  cus- 
tomers or  prospective  customers.  He  must  observe 
the  rule  of  cities  that  bridges  over  all  openings 
necessarily  crossed  by  foot  passengers  must  be  main- 
tained at  all  times  during  the  progress  of  the  work, 
and  that  such  bridges  must  have  hand  rails.  The 
same  applies  for  openings  nearer  the  center  of  the 
street,  where  the  crossing  of  heavy  teams  and  fire 
apparatus  is  concerned.  He  must  see  that  necessary 
barriers  are  in  place  in  case  he  has  been  given  per- 
mission to  close  an  opening  to  a  street,  and  see  that 
the  total  openings  made  by  his  men  are  flagged  at 
all  times  by  day  and  lighted  with  lanterns  from 
sunset  to  sunrise. 

Base  of  Estimalcs. — Having  seen  what  you  need 
in  the  nature  of  material  and  labor,  we  will  now 
look  into  the  matter  of  how  much  you  need  of  each 
and  its  approximate  cost,  and  in  order  better  to 
illustrate  we  will  assume  that  we  wish  to  install  a 
conduit  of  IS  ducts  cross-section,  with  four  manholes 
five  feet  square  inside,  plain,  seven  feet  deep  'under 
the  cover.     Then — 

Total  length  of  line,  1.500  feet. 

Number  of  manholes,  four. 

Size  of  manholes,  five  feet  by  five  feet  by  seven 
feet   by   eight-inch    walls,   plain. 

Width  of  trench,  32%  inches. 

Depth  of  trench.  64%  inches. 

Depth  of  cover  plank  to  surface,  42  inches. 

Paving,  figured  at  an  average  cost  of  all  granite 
block  paving,  including  four  types,  average,  per 
yard,  $1.44. 

Cubic  feet  of  excavation,  per  linear  foot,  $14.39. 

Cubic  feet  concrete,  per  linear  foot,  $i.Q3. 

Length  of  line  less  manhole  space,   1,480  feet. 

Figs.  I  and  2  will  show  a  manhole  diagram  in 
plan  and  section,  and  Fig.  3  will  show  a  cross-sec- 
tion of  the  lines. 

E.rcavation  and  BacMlling. — Cost  is  based  on  the 
actual  measurements  of  the  cross-section  drawing 
of  the  conduit  for  dimensions,  and  $0.0278  per  cubic 
foot,  and  this  figure  is  based  on  labor  at  $1.50  per 
day  of  10  hours  and  excavating  and  backfilling  two 
cuijic  yards  per  day  per  man,  and  therefore,  as  the 
trench  in  question  contains  1439  cubic  feet  per 
linear  foot  the  cost  per  foot  in  length  for  this  item 
will  be  $0.0266  per  duct  foot,  or  $0.3990  per  conduit 
foot. 

Lumber. — Cost  of  lumber,  which  is  needed  next, 
is  based  on  a  price  of  $15  per  i.ooo  feet  one  inch 
in  thickness  for  a  fair  grade  of  spruce.  The  dirnen- 
sions  are  taken  from  the  cross-section  drawing. 
Then  the  cost  of  the  lumber  per  square  foot  would 
be  $<3.oi5,  and  20  per  cent,  has  been  added  for  cleats 
and  waste.  We  also  know  by  experience  that  one 
man   in  OP?  ^ay  of   10  hours  at   a  cost   of  $2  will 
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cut  and  place  the  lumber  for  500  feet  of  three-duct 
conduit,  or  at  a  cost  of  $0.00061  per-  square  foot,  or 
$0.0004  per  duct  foot ;  and  therefore,  on  that  basis, 
the  lumber  for  one  linear  foot  of  the  trench  in  ques- 
tion would  cost  $0.1575,  and  labor  for  cutting  and 
placing  the  same  would  cost  $0.0060. 

Mix  and  Place  the  Concrete. — Cost  of  concrete  is 
based  on  actual  dimensions  shown  on  cross-section 
drawing,  and  then  five  per  cent,  is  added  to  our 
estimate  for  wasted  material,  and  this  percentage  is 
ample  for  the  purpose.  Now,  to  illustrate,  we  will 
find  the  material  needed,  the  proportions  of  each  we 
need,  and  what  it  costs,  basing  the  cost  of  materi,al 
on  Rosendale  cement  at  $1.15  per  barrel,  crushed 
stone  at  $0,086  per  cubic  foot,  sand  at  $0.05  per  cubic 
foot.  VVe  need,  however,  something  to  measure 
the  material  that  is  convenient.  I  have  used  a 
cement  barrel  on  most  work  for  that  purpose,  but 
of  course  if  you  wish  j'ou  can  have  a  standard 
receptacle  made  for  that  purpose.  If  you  try  the 
experiment  on  a  dozen  barrels  you  will  find  that 
each  will  contain  very  near  3.5  cubic  feet  of  dry 
material,  and  in  this  section  of  the  country  the  tip 
carts,  so  called,  which  we  use  for  hauling  sand, 
earth  and  stone,  will  contain  35.1  cubic  feet,  or  about 
1.3  cubic  yards.  Now,  with  these  two  items,  we 
have  a  means  of  measurement  which  laborers  can 
understand  and  use,  and  the  means  is  always  at 
hand.  Then  if  we  decided  to  use  the  barrel,  we 
would  say  0.13  of  a  yard  or  3.51  cubic  feet  of  dry 
material  is  what  it  will  contain,  and  our  concrete 
is  to  be  a  five-part  mixture,  and  if  the  lal^orers  were 
mixing  they  would  simply  turn  down  on  the  nii.xing 
ground  or  concrete  board  two  barrels  of  sand,  and 
over  this  material  they  would  spread  two  barrels 
of  crushed  stone,  and  last  spread  one  barrel  of 
cement  over  the  sand  and  stone,  and  then  settle  the 
material  together  dry,  and  then,  when  wet  and  thor- 
oughly mixed,  they  would  have  what  is  called  on  the 
work  a  batch  of  concrete ;  but  what  we  want  to  get 
at  is  the  cost  of  a  yard  of  concrete.  As  a  matter  of 
fact,  we  know  by  actual  measurement  with  the  mate- 
rial on  the  ground  that  the  shrinkage  of  the  material 
when  wet  is  30  per  cent.  In  other  words,  if  there 
were  no  shrinkage,  we  should  need  for  a  yard  of  con- 
crete 5.4  cubic  feet  of  cement,  10.8  cubic  feet  of 
stone    108  cubic  feet  of  sand      Now    we  know  that 
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the  above  is  only  70  per  cent,  of  the  stock  needed 
to  give  us  one  cubic  yard  of  finished  concrete  on 
account  of  the  shrinkage.  Therefore,  we  must  add 
enough  of  the  dry  material  to  make  up  the  remaining 
30  per  cent. 

54 
Then  for  the  cement  we  shall  need  —  =  7.7  cubic 

0.7 
10.8 

feet :  for  the    sand,  =  154   cubic   feet ;    for   the 

0.7 
lO.S 

stone, =  15.4,  or  a  total   38.5   cubic   feet   of  dry 

0.7 
material,  which  divided  by  3-5  cubic  feet,  which  is 
the  contents  of  our  measure,  gives  us  11  barrels, 
and  the  same  result  will  obtain  if  we  use  yards 
instead  of  cubic  feet,  or  use  the  barrel  absolutely,  as 
follows : 

We  know  the  measure  has  a  cubic  contents  of 
0.13  of  a  yard  when  filled  with  dry  material,  and  as 
it  shrinks  30  per  cent,  when  wet  the  contents  would 

1,000 

be  0.13  X  0.70  =  o.oor  of  a  cubic  yard  ;  then =11 

0.091 
is  the  number  of  barrels  of  dry  stock  we  shall  require 
to  obtain  a  yard  of  concrete  ready  for  use;  then 
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—  =  2.2  barrels  Rosendale  =  one  part  cement  at 

$I-IS    $2.52 

II 

—  =  2.2  X  2  =  4.4   barrels  —  two   parts   stone  at 
5 

0.086  cubic   feet 1.32 

II 

—  =  2.2X2  =  4.4   barrels  =  two   parts    sand   at 
5 

$0.05  cubic  feet 77 

Total   five  parts $4.62 

Add  five  per  cent,  for  wasted  material 23 

Total  cost  stock  for  one  yard  concrete.  ..  .$4.85 
or   18  cents  per  cubic   foot. 

As  we  know  that  our  15-duct  conduit  will  require 
1.93  cubic  feet  per  conduit  foot,  then  1.93  X  18  — cost 
of  concrete  per  conduit  foot  ^  $0.3465  and  per  duct 
foot  $0.0231.  By  actual  test,  and  several  of  them,  we 
know  that  six  laborers  will  mix  the  stock  for  one 
yard  of  concrete  in  20  minutes,  and  the  same  men  will 
in  20  minutes  more  place  the  concrete  in  the  trench, 
and  with  labor  at  $1.50  per  day  of  10  hours  the 
cost  would  amount  to  60  cents  for  placing  one  yard 
of  concrete  in  the  trench,  or  a  total  cost  of  $0.0029 
per  duct  foot,  and  the  labor  to  mix  and  place  the 
concrete  per  conduit  foot  would  cost  $0.0435. 

Mix  and  Place  the  Mortar. — Cost  of  mortar  is 
based  on  same  prices  for  cement  and  sand  as  in  the 
concrete,  and  since  .13  of  a  yard  is  the  contents  of 
a  barrel,  we  shall  need  eight  barrels  of  material  for 
a  yard  of  mortar. 
S 

—  =  2.66X2  =  5.34   sand  =  two   parts   at  $0.05 
3 

cubic  foot   $0-93 

8 

—  —  2.66  barrels  cement  ^  one  part  at  $1.15....  3.05 
3 

Total  cost  material,  three  parts $3.98 

{To    he   continued.] 


Joint  Meeting  of  the  British  and  Ameri- 
can Mechanical  Engineers. 

As  the  Western  Electrician  goes  to  press  the  joint 
convention  of  the  American  Society  of  Mechanical 
Engineers  and  the  Institution  of  Mechanical  Engi- 
neers of  Great  Britain  is  in  session  in  Chicago,  fol- 
lowing the  programme  published  last  week.  At  the 
opening  meeting,  held  on  Tuesday  evening.  May  31st, 
in  the  Fine  Arts  Building,  there  were  nearly  600 
delegates  present,  the  members  of  the  British  so- 
';icty  numbering  about  100.  Many  of  the  wives  and 
daughters  of  the  visiting  delegates  were  also  present. 
The  president  of  the  British  society  is  J.  Hartley 
Wicksteed  of  Leeds  and  the  secretary  is  Edgar 
Worthington  of  London.  Other  prominent  English 
members  at  the  opening  meeting  were  Prof.  D.  A. 
Low  of  the  Batterson  Polytechnic  Institute,  London  : 
George  A.  Ryder,  Bolton;  William  G.  Kirklady. 
James  Dronsfield,  Oldham;  George  Chaffey.  who 
first  reclaimed  lands  in  Australia  by  the  irrigating 
process ;  James  Barningham  of  Manchester  and  Wal- 
ter Jones.  Holly  Mount,  Stourbridge.  Sidney  Smith 
and  William  Blane  of  Joharinesburg,  S.  A.,  were  also 
present. 

City  Controller  McGann  delivered  an  address  01 
welcome  on  behalf  of  the  city. 

President  Ambrose  Swasey  of  Cleveland  re- 
sponded on  behalf  of  the  American  society,  and 
President  J.  Hartley  Wicksteed  of  Leeds,  on  be- 
half of  the  British  societj-.  Mr.  Wicksteed  said  it 
was  his  first  visit  to  America,  and  he  had  found 
mucli  to  interest  him.  "Chicago  seems  to  me  to  be 
the  place  of  all  others  where  an  engineer  should 
go,"  said  Mr.  Wicksteed.  "Chicago  is  only  the  age 
of  most  of  us  who  have  gray  hairs.  It  comes  within 
the  limits  of  the  average  span  of  life.  Nature  did 
not  make  Chicago  14  feet  higher  than  the  lake.  The 
city  was  raised  by  the  energ\'  of  the  citizens." 

Following  the  meeting  the  delegates  were  given  a 
reception  in  the  parlors  of  the  Auditorium  Hotel, 

The  foreign  engineers  are  making  a  tour  of  the 
United  States  and  Canada  and  after  the  Chicago 
convention  will  proceed  to  St.  Louis  and  from  there 
to  Cincinnati  and  Montreal.  A  condensed  report  of 
the  convention  will  be  given  in  the  Western  Elec- 
trician next  week. 


Preparations  are  being  made  by  the  Oconee  Elec- 
tric Light  and  Power  Company  of  Miiledgevillc.  Ga.. 
for  beginning  work  on  the  proposed  development  of 
the  waterpower  on  Oconee  River.  The  company 
will  erect  a  dam  32  feet  high  and  000  feet  c~e3t. 
construct  a  canal  three-quarters  of  a  mile  long,  erect 
a  power  house  and  install  machinery  to  accommodate 
eight  units  of  i.ooo  k-ilowatts  each  and  Transmit  power 
to  Milledgeville  and  to  Macon.  Z3  miles  distant  A 
double  pole  line  will  be  constructed  between  the  two 
cities,  and  it  is  estimated  that  about  ro.ooo  horse- 
power wuU  be  obtained.  The  cost  is  estimated  at 
from  $500,000  to  $750,000.  Charles  F.  Howe  is  the 
company's  consulting  engineer. 
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Ohio  Telephone  Notes. 

An  ordinance  has  been  passed  at  Cleveland  making 
an  appropriation  of  $2,000  for  expenses  in  placing  a 
portion  of  the  fire-alarm  telegraph  system  under- 
ground. It  is  planned  to  do  some  of  this  work  each 
year,  until  all  the  wires  in  the  business  district  are 
underground.  . 

The  steamers  of  the  Detroit  and  Cleveland  Navi- 
gation Company  have  been  equipped  with  telephone 
instruments,  and  wires  have  been  arranged  at  the 
Cleveland  docks,  so  that  they  can  be  connected  up 
with  the  city  exchanses  when  they  come  in.  Both 
local  and  long-distance  service  may  thus  be  had. 

The  new  long-distance  switchboard  that  has  been 
arranged  bv  the  Cleveland  Telephone  Company  oc- 
cupies about  two-thirds  of  the  fifth  floor  of  the 
building,  and  in  all  60  operators  will  be  employed. 
The  board,  when  completed,  will  cost  about  $40,000, 
but  the  management  feels  fully  justified  in  making 
the  expendiUire,  in  view  of  the  amount  of  business 
that  is  transacted  over  the  wires  daily. 

A  meeting  of  the  Independent  telephone  men  of 
Ohio  was  held  in  Columbus,  Thursday  of  this  week, 
to  discuss  various  matters  of  common  interest. 
For  some  time  there  has  been  a  plan  to  consolidate 
the  Independent  Telephone  Traffic  Association  and 
the  Ohio  Telephone  Exchange  Association.  The  plan 
to  secure  long-distance  service  over  the  country  by 
means  of  a  traffic  arrangement  among  the  large  com- 
panies was  also  to  be  one  of  the  matters  under  con- 
sideration. 

April  statements  of  the  United  States  Telephone 
and  other  subsidiary  companies  of  the  Federal  Tele- 
phone Company  show  a  satisfactory  increase.  The 
surplus  of  the  United  States  company  will  be  about 
$7,oco.  and  the  total  surplus  for  all  will  be  a  little 
more  than  twice  that  amount. 

The  Pleasant  City  Telephone  Company  of  Pleasant 
City  has  been  incorporated  with  a  capital  stock  of 
$ro.ooo  by  C  L.  Stranahan,  J.  H.  B.  Danford  and 
others.  A  line  from  Pleasant  City  to  Ada  will  be 
built. 

The  Gilbert  Telephone  Company,  incorporated  last 
week,  will  build  a  system  of  lines  through  Mus- 
kingum County,  with  a  central  exchange  at  Gilbert. 

C. 
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has  been  chartered,  with  $500  capital  stock.     W.  N. 
Bailey  and  others  are  the  stockholders. 

Both  the  Mutual  and  Cumberland  telephone  ex- 
changes were  destroyed  by  the  recent  fire  at  Yazoo 
City,  Miss.  The  loss  is  about  $2,500  to  each  com- 
pany. L. 


Telephone  News  From  The  Northwest, 

The  Twin  City  Telephone  Company  is  seeking  a 
franchise  for  a  long-distance  line  through  Willmar, 
Minn.,  en  route  to  Grand  Forks  and  Fargo,  N.  D. 

The  Great  Northern  Railroad  Company  is  extend- 
ing telephone  lines  at  various  points  between  stations 
on  its  lines. 

'Hie  North  Star  Telephone  Company  of  Mountain 
Lake.  Minn.,  has  been  granted  a  franchise  at  Butter- 
field,  Minn.,  for  a  local  exchange. 

The  Farmers'  Co-operative  Telephone  Company  of 
Traverse,  Minn.,  has  been  incorporated  with  $12,000 
capital. 

W.  L.  Van  Camp,  manager  of  the  Northwestern 
Telephone  Company  at  Austin.  Minn.,  was  married 
last  week  to  Miss  Kathryn  D.  Mayer. 

The  Young  America- Norwood  Telephone  Company 
has  been  granted  a  franchise  for  a  toll  line  to  Glen- 
coe.  Minn.,  and  will  build  at  once, 

The  construction  work  on  the  new  Independent 
telephone  line  at  Sioux  City.  Iowa,  has  been  com- 
menced. 

The  Farmers'  Connective  Telephone  Company  has 
been  incorporated  At  Bonaparte.  Iowa,  with  a  capital 
of  $10,000.  J.  W.  Batchelor  is  president  and  D.  R. 
Hornbaker  secretary.  R. 


Indiana  Telephone  Items. 

The  Greenfield  Telephone  Company  suffered  se- 
vere loss  by  fire  on  May  26th.  Two  cables,  contain- 
ing 100  wires  each,  were  melted  by  the  intense  heat. 
A  valuable  fuse  board  was  also  destroyed.  The 
company  will  now  install  modern  apparatus. 

A  new  telephone  exchange  is  being  installed  at 
Harmony,  which  will  be  cormected  with  the  Citizens' 
exchange  at  Brazil. 

J.  F.  Slinkard  has  resigned  as  manager  of  the 
Green  County  Telephone  Company  and  Earl  Talbott 
of  Linton  has  been  selected  to  succeed  him. 

The  bitter  war  between  the  city  of  Portland  and 
the  Central  Union  Telephone  Company,  which  has 
been  waged  for  some  time,  culminated  in  a  clash 
during  the  last  week.  The  council  passed  a  resolu- 
tion ordering  the  arrest  of  any  employe  of  the  com- 
pany found  at  w^ork  on  the  streets.  The  contention 
is  that  the  company  has  no  franchise.  The  company 
claims  that  a  franchise  was  granted  it  in  18S2.  Two 
workmen  were  put  to  work  and  were  promptly  ar- 
rested. F. 


Southeasterti  Telephone  Developments. 

The  Central  Mississippi  is  the  name  of  a  new  tele- 
phone company-,  backed  by  Kentucky  capital,  that  is 
to  build  a  line  from  Grenada  to  Meridian,   Miss. 

The  commissioners  of  the  District  of  Columbia 
have  declined  a  petition  to  furnish  telephone  service 
for  the  offices  of  justices  of  the  peace,  on  the  grounds 
that  the  offices  are  not  under  the  control  of  the 
commissioners. 

The  Southern  Bell  Telephone  Company  is  con- 
necting the  system  at  Mocksville.  N.  C,  with  the 
loncr-distance    copper    wires. 

The  Rural  Telephone  Company  of  Hopkins,  Miss., 


Michigan  Telephone  Matters. 

The  Benzie  County  Telephone  Company  has  de- 
cided to  put  in  an  automatic  switchboard,  which 
will  do  away  with  the  girl  operators. 

Warren  W.  Hill  of  Schoolcraft  has  invented  a 
new  metallic  pole  and  post  anchor  for  use  on  tele- 
phone and  telegraph  poles  which  prevents  them  from 
falling,  even  if  decaj-ed  at  the  butt. 

The  Valley  Telephone  Company,  with  headquarters 
at  Saginaw,  proposes  to  start  a  telephone  exchange 
at  Caro,  Mich.,  and,  not  being  able  to  secure  many 
subscribers,  it  proposes  to  install  an  exchange,  plac- 
ing free  telephones  in  offices  and  residences,  thus 
compelling  the  business  men  to  put  in  their  tele- 
phones. The  W.  J.  Moore  telephone  system  is 
pretty  well  established  in  Caro.  and  is  entirely  re- 
building its  system  and  has  solicitors  out  trying  to 
increase  the  list  of  rural  subscribers.  W. 


Independents  May  Enter  Cincinnati. 

Judge  Nippert  of  the  Hamilton  County  (Ohio) 
Probate  Court  has  rendered  a  decision  giving  the 
Queen  City  Telephone  Company  the  right  to  operate 
in  Cincinnati  and  defining  the  manner  in  which  the 
lines  shall  be  constructed  and  the  streets  and  alleys 
used. 

In  the  business  and  thickly  populated  districts  the 
court  has  decided  that  all  lines  must  be  placed  in 
conduits,  with  poles  only  for  house  connection  and 
distribution  of  wires  and  cables.  In  the  remainder 
of  the  territory  pole  lines  may  be  used,  but  the  right 
of  abutting  property  owners  must  be  observed. 
Plans  must  be  filed  with  the  Board  of  Public  Service 
and  such  changes  may  be  required  in  them  as  will 
better  preserve  the  streets  and  property  already  in 
the  streets,  without  unreasonably  inconveniencing  the 
company.  The  company  is  required  to  file  a  surety 
company  bond  of  $100,000  as  a  guaranty  that  the 
streets  and  alleys  will  be  left  in  as  good  condition  as 
found.  One  duct  in  the  conduits  and  one  cross-arm 
on  the  poles  shall  be  reserved  for  police  and  fire- 
alarm  service  wires.  The  franchise  thus  granted 
must  be  accepted  within  20  days. 

City  Solicitor  Hunt  says  that  the  case  will  at  once 
be  taken  to  the  Supreme  Court.  The  Bell  Telephone 
Company  contends  that  the  power  to  fix  the  use  of 
the  streets  has  been  used  once,  and  is,  therefore, 
exhausted ;  that  the  Probate  Court  has,  in  fact,  no 
authority  to  again  grant  the  use  to  any  other  com- 
pany. This  is  one  of  the  questions  that  the  Supreme 
Court  will  be  asked  to  consider. 

Judge  Nippert  stated  that  he  would  not  decide 
the  cases  of  the  other  three  Independent  companies 
until  the  Supreme  Court  had  decided  upon  this  one. 


J.  G.  Splane  on    Independent   Long- 
distance Movement. 

According  to  an  interview  credited  to  President 
J.  G.  Splane  of  the  Pittsburg  and  Allegheny  Tele- 
phone Company,  considerable  progress  is  being  made 
by  the  several  Independent  telephone  companies  men- 
tioned last  week  which  plan  to  e.^tablish  a  compre- 
hensive long-distance  service.  Mr.  Splane  is  quoted 
as  saying  that  the  companies  that  are  working  to- 
gether to  perfect  the  system  are  to  be  supplemented 
by  another  Illinois  concern.  "A  representative  from 
each  of  these  corporations  comprises  a  committee 
which  will  formulate  plans  of  operation.  These  have 
not  been  completed.  The  local  business  will  be  han- 
dled by  each  local  company  as  it  is  at  present.  The 
long-distance  system  will  be  controlled  by  one  com- 
prehensive company.  The  tendency  will  be  toward 
cheapening  the  long-distance  rates,  and  toward  im- 
provitig  the  service.  The  companies  referred  to  are 
figuring  on  a  great  deal  of  building,  and  much  of 
the    extension    is    under    way." 


United  States  Telephone  Statistics. 

More  than  5,000.000,000  telephone  messages  were 
exchanged  in  the  United  States  in  1902,  according  to 
a  preliminary  report  on  telephones  issued  by  the 
Census  Bureau  last  week.  The  report  covers  all 
commercial  and  mutual  companies.  There  is  a  total 
of  4.151  systems,  with  4.S50.486  miles  of  wire  and 
2,315,297  telephones.  The  subscribers  number  2,137,- 
256.  The  total  revenues  of  all  the  companies  is 
$86,825,536:  total  expenses.  $61,152,853:  dividends 
paid,  $14,982,719.  There  are  14.124  officials  and  clerks, 
who  receive  salaries  amounting  to  $9,885,886,  while 
$26,369,735  is  paid  as  wages  to  64.628  workmen.  The 
total  assets  of  the  companies  are  placed  at  $452,172,- 
546.  and  the  net  surplus  at  $52,364,858. 


The  United  States  Circuit  Court  of  Appeals,  on 
May  2Sth,  denied  the  petition  for  a  rehearing  in 
the  case  of  the  Western  Telephone  Manufacturing 
Company  versus  the  American  Electric  Telephone 
Company,  for  infringement  of  the  self-restoring  drop 
patent,  owned  by  the  former.  An  order  for  an  in- 
junction and  an  accounting  was  entered,  and  this  is 
said  to  close  the  case. 
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GENERAL  TELEPHONE   NEWS. 

The  Farmers'  Mutual  Telephone  Company  of  Con- 
cordia, Kan.,  has  been  chartered  for  $10,000  to  build 
rural  lines  out  of  Concordia. 

The  Pacific  States  Telephone  and  Telegraph  Com- 
pany has  completed  surveys  for  the  construction  of 
a  rural  telephone  line  in  West  Salem,  Ore. 

The  Assumption  (111.)  Mutual  Telephone  Company 
has  been  incorporated.  Allen  Peabody.  Seth  Benepe 
and  J.  A.  Lambdin  are  interested.  The  capital  is 
$5,000. 

The  residents  of  Reed  Creek  and  Paskenta,  near 
Red  Bluff,  Cal,  are  considering  the  matter  of  con- 
structing a  telephone  line  from  Reed  Creek  to  the 
foothill  towns. 

The  Sunset  Telephone  Company  of  Santa  Rosa, 
Cal.,  has  leased  a  portion  of  the  Trembley  Building 
and  will  install  a  sub-station  which  will  cost  be- 
tween $r8,ooo  and  $20,000. 

A  charter  has  been  granted  the  Independence  Tele- 
phone Company  of  Wilson  County.  Tenn.  The  cap- 
ital stock  is  $1,000.  W.  C.  Arrington,  J.  P.  Belsher 
and  others  are  the  incorporators. 

Articles  of  incorporation  of  the  Grangeville  and 
Salmon  River  Telephone  Company  have  been  filed 
with  the  secretary  of  state  at  Boise,  Idaho.  The 
amount  of  capital  stock  is  $12,000. 

The  Dexter  (Tex.)  and  Gainesville  Telephone 
Company  has  been  chartered  and  proposes  to  con- 
struct exchanges  in  the  towns  named.  J.  F.  Morris 
of  Gainesville  and  B.  H.  Humphreys  of  Sandusky, 
Texas,  are  interested  in  the  company. 

Two  companies  which  will  operate  telephone  sys- 
tems in  Eastern  Montana  and  Billings,  Mont.,  were 
organized  recently  in  the  latter  city.  They  are  the 
Billings  Mutual  Telephone  Company,  with  a  capital 
stock  of  $40,000,  and  the  Montana  Telephone  Com- 
pany, with  a  capitalization  of  $10,000. 

A  combination  on  Independent  telephone  companies 
is  reported  as  being  formed  for  the  purpose  of  fight- 
ing competition  throughout  the  West.  The  report 
comes  from  Seattle,  Wash.,  where  the  .Independent 
Telephone  Company  is  preparing  an  extensive  war 
without  waiting  for  the  combination  to  be  perfected. 

The  New  England  Telephone  and  Telegraph 
Company  will  open  an  exchange  in  Rockport,  Mass., 
shortly,  contracts  for  service  sufficient  to  warrant  the 
establishment  of  one  in  that  town  which  has  been 
under  the  Gloucester  exchange  neretofore,  having 
been  obtained. 

The  Rocky  Mountain  Bell  Telephone  Company  will 
shortly  commence  the  construction  of  its  line  be- 
tween Emmett  and  Roosevelt,  Thunder  Mountain. 
Idaho,  a  distance  of  160  miles.  On  account  of  the 
rugged  and  mountainous  nature  of  the  country,  the 
cost  of  the  line  is  estimated  at  $100,000. 

The  l>orth  Adams  telephone  exchange  of  the  New 
England  Telephone  and  Telegraph  Company  is  one 
of  the  old-fashioned  type,  destined  very  soon  to  be 
superseded  by  an  entirely  new  outfit.  The  lamp 
system  of  the  common-battery  type  is  to  be  installed 
and  the  changes  planned  involve  an  expense  of  about 
$30,000. 

Stockholders  of  the  Stromberg-Carlson  Telephone 
Manufacturing  Company  have  adopted  a  proposition 
to  increase  the  common  stock  from  $1,500,000  to 
$3,000,000.  There  is  also  outstanding  $1,500,000  of 
preferred  stock.  A  special  dividend  of  10  per  cent, 
has  been  declared  on  the  common  stock,  to  be  paid 
in  cash  or  in^new  stock. 

F.  Lubberger  of  Chicago  has  recently  opened  an 
evening  class  for  instruction  in  automatic  telephony. 
The  course  will  last  approximately  three  months,  and 
lectures  will  be  given  Tuesday  and  Thursday  even- 
'ngs  and  Saturday  afternoon  at  Silver's  Business 
College  on  Wabash  Avenue.  Mr.  Lubberger  may  be 
addressed  in  care  of  the  Automatic  Electric  Company. 
Chicago. 

The  Kinloch  Telephone  Company  of  St.  Louis  is 
about  to  erect  a  modern  fireproof  building  at  the 
corner  of  Tenth  and  Locust  Streets.  Several  floors 
will  be  occupied  by  the  company  and  the  remainder 
of  the  building,  which  will  probably  be  12  stories 
high,  will  be  rented.  It  is  understood  that  a  part 
of  the  space  will  be  occupied  by  the  proposed  Inde- 
pendent long-distance  telephone  service,  which  com- 
prises various  Independent   systems. 

The  Bell  Telephone  Company  has  begun  estimates 
for  a  long-distance  telephone  line  between  Kansas 
City  and  Joplin,  Mo.,  to  connect  with  a  new  line 
that  is  being  built  from  St.  Louis  to  Joplin  and 
thence  through  the  Indian  Territory  into  Central 
Texas.  Over  $1,000,000  has  been  appropriated  for 
these  extensions,  it  is  said,  ^vhich,  with  the  Bell  con- 
nections east  of  St.  Louis,  will  make  one  of  the 
longest  telephone  lines  in  the  world. 

The  Supreme  Court  of  Montana  has  reversed  the 
District  Court  in  the  suit  of  the  Rocky  Mountain 
Bell  Telephone  Company  against  the  city  of  Red 
Lodge.  The  latter  refused  to  permit  the  telephone 
company  to  string  wires  or  set  poles  when  petitioned 
by  the  company  to  designate  a  route  for  a  pole  line, 
but  offered  to  designate  a  conduit  route.  The  Dis- 
trict Court  held  for  the  citv,  but  the  Supreme  Court 
holds  that  the  demand  that  the  wires  be  placed 
underground  is  unconstitutional. 
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Electric  Locomotives  for  the  New  York 
Central. 

The  new  electric  locomotives  which  are  being 
built  for  the  New  York  Central  and  Hudson  River 
Railroad  Company  at  Schenectady  by  the  General 
Electric  Company  and  the  American  Locomotive 
Company  differ  radically  in  their  electrical  features 
from  any  electric  locomotive  hitherto  constructed. 

The  motors  are  bipolar  gearless,  the  magnetic  cir- 
cuit, the  field  windings  and  the  motor  poles  being 
integral  with  the  locomotive  frame  and  spring  sup- 
ported. The  pole  faces,  which  are  laminated,  are 
vertically  tangential  to  the  armature,  thus  providing 
for  vertical  movement  of  the  locomotive  frame  with 
attached  poles  without  affecting  the  armature  air 
gap.  The  armature  is  assembled  on  a  quill  which  is 
pressed  solidly  on  the  axle.  The  dual  weight  of  the 
assembled  rotating  part,  including  the  armature, 
axle  and  wheels,  is  less  than  on  m'any  steam  locomo- 
tives, and  there  being  no  uncompensated  recipro- 
cating parts  there  is  a  perfect  rotative  balance. 

This  design  was  submitted  in  accordance  with 
specifications  prepared  by  the  electric-traction  com- 
mission appointed  by  the  railroad  company,  the  mem- 
bers of  which  are  Messrs.  William  J.  Wilgus,  fifth 
vice-president  of  the  New  York  Central  and  Hudson 
River  railroad ;  John  F.  Deems,  general  superin- 
tendent of  motive  power  of  the  railroad  company  ; 
Bion  J.  Arnold,  of  Chicago ;  Frank  J.  Sprague.  of 
New  York,  and  George  Gibbs,  of  New  York.  The 
secretary  to  this  pommission  is  Edwin  B.  Katte,  elec- 
trical engineer  of  the  railroad  compan}'. 

This  commission  after  careful  deliberation,  had 
prescribed  the  conditions  which  must  be  fulfilled  by 
electric  locomotives  taking  the  place  of  steam  loco- 
motives as  far  as  Croton  on, the  Hudson  River  line 
and  as  far  as  North  White  Plains  on  the  Harlem 
River  division,  a  distance  of  34  miles  and  24  miles 
respectively. 

The  conditions  prescribed  by  the  commission, 
briefly  stated,  were  that  the  successful  bidder  should 
furnish  an  electric  locomotive  capable  of  making  two 
regular  successive  trips  of  one  hour  each  between  the 
Grand  Central  Station  and  Croton  with  a  total  train 
weight  of  550  tons;  a  single  stop  in  each  direction 
and  a  lay-over  not  to  exceed  20  minutes.  In 
addition    to    this    it    was     provided     that    a    similar 
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length  over  all.  The  wheel  base  will  consist  of  four 
pairs  of  motor  wheels  and  two  pairs  of  pony  truck 
wheels,  the  length  of  the  total  wheel  base  being  zy 
feet,  and  of  the  rigid  wheel  base,  consisting  of  the 
four  pairs  of  motor  wheels,  13  feet.  The  diameter  of 
the  driving  wheels  will  be  44  inches  and  of  the  truck 
wheels  z^  inches.  The  driving  axles  will  be  Si/i 
inches  in  diameter.  What  is  known  as  a  double- 
ender  type  will  be  employed  and  the  locomotive  will 
weigh  approximately  190,000  pounds.  The  frame 
will  be  of  cast  steel,  the  side  and  end  frames  being 
bolted  together  at  machined  surfaces  and  stiffened 
by  cast-steel  cross  transoms.  The  jour- 
nal boxes  and  axles  will  be  designed  to 
permit  sufficient  lateral  play  to  enable 
the  locomotive  easily  to  pass  around 
curves  of  230-foot  radius. 

The  superstructure  of  the  locomotive 
is  to  be  of  steeple  form,  so  designed  as 
to  offer  the  least  practicable  wind  resist- 
ance consistent  with  the  adequate  hous- 
ing of  the  apparatus  and  its  convenient 
operation.  The  cab  is  designed  so  as  to 
afford  a  clear  view  of  the  track.  The 
whole  of  the  superstructure  is  to  be  of 
sheet  steel  with  angle-iron  framing,  and 
the  doors  and  windows  of  the  cab  are 
to  be  fireproof. 

Motive  power  will  be  furnished  by 
four  6oo-volt  direct-current  gearless  mo- 
tors, each  of  550  horsepower.  This  will 
make  the  normal  rating  of  the  locomo- 
tive 2,200  horsepower,  with  a  maximum 
rating  of  about  2,800  horsepower,  or 
about  50  per  cent,  greater  than  that  of 
the  largest  steam  passenger  locomtives  now  in  service. 

The  armatures  will  be  mounted  directly  on  the 
axles  and  will  be  centered  between  the  poles  by  the 
journal  boxes,  sliding  within  finished  ways  in  the 
side  frames.  The  armature  core  will  be  of  the  iron- 
clad type,  the  laminations  being  assembled  on  a  quill 
which  will  be  pressed  on  the  axle.  The  winding  will 
be  of  the  series  drum-barrel  type.  The  conductors 
will  be  designed  so  as  to  avoid  eddy  currents  and 
will  be  soldered  directly  into  the  conunutator  seg- 
ments. 

Commutator  segments  will  be  made  of  the  best 
hard-drawn   copper.     They   will   be   supported   on   a 
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There  will  be  two  rnaster  controllers  in  the  cab,  so 
placed  that  the  operating  engineer  looking  ahead 
will  always  have  one  of  these  under  his  hand.  The 
control  system  will  permit  two  or  three  locomotives 
to  be  coupled  together  in  any  order  in  which  they 
happen  to  come  and  to  be  operated  as  one  unit  by 
the  engineer  in  the  leading  cab.  The  control  system 
will  also  be  semi-automatic  in  its  action,  as  it  will 
provide  a  check  on  the  rate  of  acceleration  of  the 
train,  which  the  engineer  cannot  exceed,  while  he 
may  accelerate  at  any  slower  rate  if  he  so  desires, 
Should  two  locomotives  break  apart  the  control  cur- 
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schedule  should  be  maintained  with  somewhat 
lighter  trains  making  more  frequent  stops.  Finally, 
Jt  was  provided  that  with  a  total  train  weight  of  435 
tons,  the  electric  locomotive  should  be  able  to  run 
from  the  Grand  Central  Station  to  Croton  without 
stop  in  44  minutes,  and,  with  one  hour  lay- 
over, be  able  to  keep  up  this  service  continuously. 
This  last  schedule  is  the  equivalent  of  the  present 
timing  of  the  Empire  State  Express,  though  the 
latter  has  a  somewhat  lighter  train. 

Specifications  embodying  these  conditions  were 
prepared  by  the  commission  and  sent  to  all  the 
principal  electrical  manufacturing  companies  both  in 
the  United  States  and  abroad.  It  will  be  obsen'-ed 
that  no  restriction  was  placed  on  bidders  as  to 
whether  direct  or  alternating  current  was  to  be 
used.  The  successful  bidders  were  the  General  Elec- 
tric Company  in  conjunction  with  the  American  Lo- 
comotive Company.  The  choice  of  a  direct-current 
type  of  locomotive  was  dictated  largely  by  its  known 
reliability  of  service,  owing  to  the  amount  of  experi- 
ence which  had  been  accumulated  with  the  direct- 
current  motor. 

The    new    electric    locomotive   will    be    yi    feet    in 


quill  and  will  have  the  ears  integral  with  themselves. 
The  brush-holders  will  be  made  of  cast  bronze  and 
mounted  on  insulated  supports  attached  to  the  spring 
saddle  over  the  journal,  maintaining  a  fixed  position 
of  the  brush-holder  in  relation  to  the  commutator. 

Unlike  the  ordinary  four-pole  motor,  where  the 
magnetic  circuit  is  made  through  a  separate  box 
casting,  tlie  magnetic  circuits  in  this  type  of  electric 
locomotive  are  completed  through  the  side  and  end 
frames.  The  pole  pieces  are  cast  in  the  end  frames 
and  there  are  also  double  pole  pieces  between  the 
armatures  carried  by  bars  which  act  as  part  of  the 
magTietic  circuit. 

The  pole  pieces  will  be  shaped  so  that  the  arma- 
ture is  free  to  move  between  them  with  ample  clear- 
ance on  the  sides.  As  the  poles  move  up  and  down 
with  the  riding  of  the  frame  on  the  springs,  they  will 
always  clear  the  armature,  and  provision  is  made  so 
that  the  armature  will  not  strike  the  pole  pieces  even 
if  the  springs  are  broken.  The  field  coils  will  be 
wound  on  metal  spools  bolted  to  the  pole  pieces  and 
will  consist  of  flat  copper  ribbon. 

The  Sprague-General  Electric  multiple  unit  con- 
trol will  be  used  on  this  type  of  electric  locomotive. 
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rent  will  be  automatically  and  instantly  cut  off  from 
the  second  locomotive  without  affecting  the  ability  of 
the  engineer  in  charge  to  control  the  front  locomo- 
tive under  his  charge.  The  control  system  is  de- 
signed for  a  minimum  of  300  volts  and  a  maximum 
of  750  volts. 

That  part  of  the  weight  which  will  rest  upon  each 
of  the  driving  wheels  will  be  about  17,000  pounds. 
Proper  distribution  and  division  of  the  weight  among 
axles  will  be  accomplished  by  swinging  the  main 
frames  from  a  system  of  elliptical  springs  and  equal- 
izing levers  of  forged  steel,  the  whole  being  so 
arranged  as  to  cross-equalize  the  load  and  furnish 
three  points  of  support. 

All  the  usual  accessories  of  a  steam 
locomotive  will  be  provided,  including 
an  electric  air  compressor  to  furnish 
air  for  the  brakes.  It  will  have 
whistles,  a  bell  and  an  electropneumatic 
sanding  device  and  electric  headlights 
at  each  end.  The  interior  of  the  cab 
will  also  be  heated  by  electric  coils. 

In  actual  performance  this  locomo- 
tive is  expected  to  give  better  results 
than  any  engine  hitherto  placed  upon 
rsils.  With  a  light  train  the  locomotive 
is  expected  to  give  speeds  up  to  75 
miles  an  hour  and  with  heavier  trains 
similar  speeds  can  be  attained  by  coup- 
ling two  locomotives  together  and 
working  them  as  a  single  unit.  Its 
tractive  force  will  be  greater  than  that 
of  any  passenger  locomotive  now  in 
existence,  and  it  is  believed  that  in  the 
simplicity  and  accessibility  of  its  parts 
ard  in  the  provision  made  in  its  design 
to  insure  continuous  operation  with  the 
minimum  chances  of  failure  it  marks 
an  entirely  new  and  successful  type 
of  electric  locomotive.  The  accom- 
plishment is  of  great  interest  not  only  to  electrical 
men  but  to  railroad  managers  in  all  parts  of  the 
country. 


The  PaxtanR  Company    Exalteth   Itself. 

A  Harrisburg  (Pa. J  paper  recently  printed  the 
following  interesting  advertisement:  "Paxtang 
Electric  Company  paid  the  city  Sio,ooo  for  its 
franchise ;  put  by  $5,000  as  a  guarantee  that  it  would 
build  and  operate  its  plant;  spent  Sioo.ooo  installing 
a  conduit  system ;  gave  the  city  200  lights  free,  sav- 
ing the  city  $75,coo  on  its  lighting  for  five  years; 
saved  the  county  $2,000  on  one  year's  lighting;  cut 
the  price  of  lighting  to  our  business  men  from  15 
cents  per  r,ooo  watts  to  less  than  half  that  price, 
saving  them  at  least  $50,000  per  annum.  These  are 
facts,  not  "rumor  foundry"  vaporings.  If  you  can 
think  of  any  public  utility  otlier  than  the  Paxtang 
Electric  Company  with  a  record  like  this,  trot  the 
critter  out;  we  would  like  to  gaze  on  it. ' 


An  ordinance  has  been  passed  by  the  super\-isor5 
of  Santa  Rosa,  Cal.,  granting  Louis  Breitenbach  a 
■franchise  to  construct  and  operate  a  telephone  svs- 
tem  in  Sonoma  Counti,-.  Work  on  the  mstallation 
of  the  svstem   will   commence  shortly. 
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Oliio    Interurban    Railway    Association. 

At  the  last  meeting  of  the  Ohio  Interurban  Rail- 
way Association,  held  in  Chicago  on  May  26th,  ne- 
gotiations were  perfected  through  which,  it  is  be- 
lieved, most  of  the  electric  roads  of  the  state  will 
adopt  the  coupon  books  which  have  been  under  dis- 
cussion for  some  time.  In  reality  no  contracts  were 
signed  up  at  that  meeting;  however,  an  agreement 
was  presented  which  provides  that  each  road  shall 
take  as  many  of  the  books  as  it  will  probably  sell 
and  give  a  bond  to  the  others,  guaranteeing  settle- 
ment in  full  for  coupons  from  its  books  for  re- 
demption. The  arrangement  will  probably  include 
some  40  roads  when  they  are  all  in. 

A  number  of  important  subjects  were  discussed  at 
the  meeting,  among  them  the  question  of  advertising 
in  the  daily  newspapers.  Some  of  the  managers 
contended  that  the  papers  had  taken  advantage  of 
their  courteous  treatment  and  were  using  free  trans- 
portation to  advance  their  own  interests  in  any  way 
they  desired.  However,  there  was  a  strong  senti- 
ment toward  giving  the  newspapers  whatever  they 
desire  on  the  grounds  that  they  are  doing  much 
toward  molding  public  opinion  in  favor  of  electric 
roads. 

The  question  of  how  to  take  care  of  extra  em- 
ployes from  a  transportation  standpoint  was  dis- 
cussed from  almost  every  point  of  view.  The  opin- 
ion of  an  able  attorney  was  cited,  showing  that  a 
road  employing  men  must  furnish  some  means  for 
taking  them  back  and  forth  to  their  work,  in  which 
case  there  is  still  the  same  liability  as  would  exist 
in  having  them  travel  on  paid  transportation. 

Benefit  associations  among 'employes  and  social  re- 
lations between  employes  and  employers  was  a  sub- 
ject that  elicited  considerable  attention,  as  it  di- 
rectly -concerns  the  managers  and  superintendents. 
Mr.  Bicknell  of  the  Lake  Shore  stated  that  the 
maintenance  of  kindly  relations  between  the  men 
and  the  management  is  a  great  advantage  to  both 
the  company  and  the  men,  and  Mr.  Clegg  described 
the  "Get  Together  Club"  that  is  being  formed  among 
the  office  force  and  heads  of  departments  of  the 
Dayton  and  Troy.  They  will  have  a  place  to  take 
lunch  together  and  there  will  discuss  all  manner  of 
subjects. 

The  discussion  of  "The  Most  Economical  Ar- 
rangement for  Keeping  Cars  Clean"  brought  out  the 
fact  that  several  of  the  roads  were  employing  wpmen 
for  cleaning  the  interior  of  the  cars.  Mr.  Rounds 
of  the  Canton-Akron  and  Mr.  Harrigan  of  the  Co- 
lumbus. Buckeye  Lake  and  Newark  both  had  found 
women  the  best  car  cleaners  they  can  secure.  The 
Western  Ohio  road  uses  compressed  air  for  clean- 
ing and  dusting  cars  to  good  effect.  The  motors 
and  equipment  may  also  be  blown  out  and  all  the 
copper  and  carbon  dust  removed.  This  eliminates 
much  trouble  in  the  operation.  Some  other  roads 
use  air  on  a  less  extensive  scale  and  have  found  it  a 
success. 

The  plan  advocated  by  F,  J.  J.  Sloat  for  estimat- 
ing charges  for  allowing  cars  of  one  company  to 
pass  over  another's  lines  was  discussed.  It  was 
finally  decided  that  the  system  was  so  complex  that 
it  would  be  better  to  make  a  flat  charge  of  20  cents 
per  mile,  but  the  transportation  committee  will  in- 
vestigate further  and  if  this  figure  is  found  wrong, 
will  suggest  another.  It  is  said  that  the  actual  cost 
is  from  12  to  14  centi  per  mile. 

The  next  meeting  will  be  held  in  Springfield  some 
time  in  October,  when  officers  will  be  elected.  The 
executive  committee   will  contimie   to   meet   montlily. 


Jewell  Direct-current  Instrumenls. 

The  Jewell  Electrical  Instrument  Company  of 
Chicago  announces  that  it  has  perfected  an  entirely 
new  type  of  direct-current  instrument.  The  new  in- 
strument differs  from  the  old  one,  inasmuch  as  it  has 
no  core  and  there  is  only  one  air  gap  in  the  magnetic 
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circuit  instead  of  two  as  in  the  old  type.  This  pro- 
duces a  much  more  dense  magnetic  field  so  that  the 
movement  is  very  dead-beat.  The  ammeters  work 
on  the  same  shunt  as  the  old  instrument.  The  volt- 
meters have  a  resistance  of  about  too  ohms  per  volt 
of  scale  but  can  be  furnished  up  to  2,000  ohms  per 
volt  of  scale  if  necessary.  The  scale  is  somewhat 
Jouger  and  more  open,  making  it  more  easily  read. 
The  accompanying  cut  shows  the  type  of  portable 
voltmeters  that  the  company  is  now  prepared  to  fur- 
nish. In  addition  the  Jewell  people  have  a  com- 
plete line  of  ammeters,  ohmmeters  and  millivolt- 
meters  of  the  portable  and  station  type. 
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Street-railway    Properties  Absorbed   by 
Steam  Road  in  New  England. 

Boston,  Ma3'  28. — Disposition  of  the  Worcester 
and  Southbridge,  the  Worcester,  Rochdale  and  Charl- 
ton depot  and  the  Southbridge  and  Sturbridge  street- 
railway  properties  in  Massachusetts  has  been  made, 
the  New  York,  New  Haven  and  Hartford  Steam 
Railroad  corporation  being  the  purchaser.  Coming 
upon  the  heels  of  the  information  regarding  various 
consolidations  and  other  absorptions  by  the  big 
steam  railroad  companv.  it  adds  much  of  interest  to 
the  conjectures  regarding  its  plans.  Further  specu- 
lation has  been  aroused  by  the  statement  that  the 
Park  Square  railroad  station  in  Boston,  which  has 
remained  idle  since  the  terminal  station  of  the  New 
York,  New  Haven  and  Hartford  and  New  York 
Central  railroads  was  built  and  occupied,  had  been 
purchased  from  the  Boston  and  Providence  Railroad 
Company,  whose  railroad  property  heretofore  has  been 
leased  to  the  New  York,  New  Haven  and  Hartford. 
The  various  properties  in  Park  Square  and  vicinity 
taken  over  by  the  steam  railroad  company  have  an 
assessed  value  of  upward  of  $5,000,000. 

This  raises  anew  the  interesting  question  as  to  the 
future  of  the  Boston  and  Worcester  Street  Railway 
Company,  owned  by  the  Shaw  syndicate  of  Massa- 
chusetts. This  line  is  one  of  the  most  modern  in  the 
countrj-.  equipped  with  fine  passenger  coaches  and 
running  over  private  land  in  many  sections  of  its 
route,  where  an  average  speed  of  30  to  40  miles 
an  hour  is  attained.  It  has  valuable  charter  privi- 
leges both  for  passenger  and  freight  transportation 
and  would  be  an  exceedingly  desirable  acquisition 
for  the  steam  road,  enabling  it  to  control  the  through 
passenger  service  in  territory  through  which  its  steam 
lines  run,  and  wherein  the  stress  of  competition  is 
felt.  The  Boston  and  Worcester  line  runs  into 
Park  Square  in  Boston.  The  connection  betweenthe 
steam  railroad  company's  latest  moves  and  the  possi- 
bility of  its  desire  to  obtain  control  of  the  Boston 
and  Worcester  railway   eventually  is  obvious. 

Announcement  has  also  been  made  of  the  project- 
ing of  a  new  line  to  Providence  from  Boston  by 
the  Boston  and  Worcester  Street  Railway  Company. 
It  is  proposed  to  utilize  the  present  Park  Square 
and  suburban  route  out  as  far  as  Needham,  and 
thence  branch  off  to  the  soutliward.  via  Dover,  Wal- 
pole.  Norfolk,  Wrentham.  the  Attleboros  and  Paw- 
tucket  to  Providence.  The  cost  is  estimated  at 
$2,500,000  for  this  line,  which  would  be  double- 
tracked  throughout  and  enable  the  trip  to  be  made 
in  about  two  hours.  The  distance  is  a  little  over 
J5  miles,  and  the  express  trains  of  the  steam  road 
now  do  the  trip  in  about  an  hour.  B. 


Technical  Society  of  the  Pacific  Coast. 

The  Technical  Society  of  the  Pacific  Coast  held  its 
annual  session  in  San  Francisco  on  May  26th,  27th 
and  28th.  The  society  numbers  250  members,  includ- 
ing electrical  engineers,  civil  engineers  and  mechan- 
ical engineers.  George  W.  Dickie,  manager  of  the 
Union  Iron  Works.  San  Francisco,  is  president.  Dur- 
ing the  first  day's  session  the  principal  event  was  the 
reading  and  discussion  of  a  paper  entitled,  "The 
Laying  of  the  Pacific  Commercial  Cable,"  written 
by  Frank  P.  Medina,  an  electrical  engineer  with  the 
San  Francisco  office  of  the  Commercial  Cable  and 
Telegraph  Company.  His  paper  was  a  progressive 
history  of  the  laying  of  the  cable  between  San  Fran- 
cisco and  Manila,  the  materials  used,  the  methods 
pursued,  tests  applied  and  difficulties  overcome. 

On  Friday  morning  the  society  took  an  excursion 
on  the  bay  to  the  Union  Iron  Works,  and  in  the  af- 
ternoon the  following-named  papers  were  read  and 
discussed:  "Steam  Turbines,"  by  John  Richards; 
"Jet  Pumps."  by  Prof.  J^.  G.  Hesse  of  the  University 
of  California.  "The  Reclamation  of  a  Mountain 
Swamp,"  by  Marsden  Manson.  "Pipes  and  Joints 
for  High  Pressures."  by  Franklin  Little.  In  the 
evening  additional  papers  were  read  as  follows : 
"Vertical  Railway  Curves,"  by  H.  I.  Randall;  "Ar- 
mored Concrete  Construction,"  by  M.  C.  Couchor ; 
"Skeleton  Steel  and  Hollow  Concrete  Block  Con- 
struction," by  S.  Gilleti ;  "Experiments  in  Driving 
Pipes  for  a  Foundation  with  a  Steam  Hammer,"  by 
J.  J.  Welch. 

On  Saturday  afternoon  the  members  of  the  so- 
ciety took  a  trolley  car  tour  through  the  city  and 
later  held  an  additional  session  at  which  the  follow- 
ing papers  were  read:  "Construction  of  an  Uplift 
as  Effecting  the  Design  of  Masonry  Dams,"  by 
Professor  Chard  D.  ^Marz  of  Leland  Stanford  Uni- 
versity ;  "Portland  Cement  Manufacture,"  by  C.  J. 
Wheeler,  and  "Collection  and  Discussion  of  Mate- 
rials in  County  Highway  Bridges,"  by  Prof.  C. 
Wing  of  Leland  Stanford  University.  On  Satur- 
day evening  the  session  ended  with  a  banquet  at  the 
Palace  Hotel.  A. 
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Improved  Hand  Blowers. 

In  these  modern  times  men  are  always  seeking 
devices  by  which  they  may  accomplish  the  greatest 
results  with  the  least  exertion.  To  this  fact,  doubt- 
less, more  than  any  other,  was  due  the  rapid  intro- 
duction of  the  hand  blower  as  a  substitute  for  the 
old-time  bellows.  During  the  years  which  have 
elapsed  since  this  change  the  B.  F.  Sturtevant  Com- 
pany of  Boston,  Mass.,  pioneer  in  the  manufacture 
of  blowers,  has  been  perfecting  its  design  and 
construction  until  its  hand  blower,  known  as  style 
A,  has  shaped  itself  into  a  new  design  known  as 
style  B,  illustrated  herewith. 

These  hand  blowers  have  been  extensively  intro- 
duced in  connection  with  new  forges  of  all  kinds 
and  have  likewise  been  applied  to  old-style  brick 
and  iron  forges  as  simple,  efficient  and  economical 
substitutes    for    the    bellows.      Not    only    are    they 
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adapted  to  forge  blowing  but  can  readily  be  applied 
as  portable  ventilating  apparatus.  They  are  simple 
in  design,  strong,  rigid  and  compact,  easy  and  econ- 
omical in  operation  and  readily  portable.  The  run- 
ning gear  is  simple. 

The  blower  is  adjustable  on  the  shaft  and  its  out- 
let may  thus  be  set  to  discharge  in  any  direction 
and  be  readily  connected  to  the  forge  tuyere  by  means 
of  galvanized  iron  piping.  "The  blower  is  of  cast 
iron,  strongly  constructed  in  every  particular,  has  a 
steel  shaft  running  in  babbitted  boxes  and  a  fan- 
wheel  of  galvanized  steel  soHdlif  riveted  to  a  com- 
position hub  with  extending  arms.  Careful  de- 
sign has  been  followed  in  the  frame,  which  is 
well  braced,  and  is  so  arranged  that  the  slackness 
of  the  belt  driving  the  blower  may  be  taken  up  by 
lowering  the  blower  shaft,  which  is  suoported  by 
collars  sliding  on  the  frame.  The  feet  are  provided 
with  holes  so  that  the  hand  blower  may  be  readily 
screwed  to  the  floor. 

These  hand  blowers  are  made  in  two  sizes.  The 
total  length  on  the  floor  of  style  B-i  is  18  inches, 
while  the  total  height  of  the  frame,  not  including 
the  handle,  is  48  inches.  The  driving  wheel  is  24 
inches  in  diameter,  the  lower  outlet  is  3V2  inches  in 
diameter,  and  the  complete  outfit  weighs  but  135 
pounds. 

Style  B-2  is  of  slightly  larger  dimensions  and  has 
proportionately  greater  capacity  for  deH-verlng  air. 
The  driving  wheel  is  24  inches  in  diameter,  the 
blower  outlet  is  4%  inches  in  diameter  and  the 
complete  outfit  weighs  155  pounds. 


The  Aurora,  DeKalb  and  Rockford  Traction  Com- 
pany, the  new  company  which  proposes  to  build  an 
electric  railway  from  Aurora  to  Rockford.  111.,  via 
DeKalb  and  Kaneville.  will  begin  construction  at 
once.  V.  A.  Watkins  and  William  George  of  Rock- 
ford and  G.  B.  Shaw  and  R.  S.  Vivian  of  Chicago 
rtre  interested  in  the  new  road. 


New  Members  of  the  Institute. 

Among  those  elected  to  associate  membership  in 
the  American  Institute  of  Electrical  Engineers  at  the 
directors'  meeting  in  New  York  city  last  month 
were  the  following  named: 

Adam,  Fred  B..  Frank  Adam  Electric  Comoany,  St.  Louis.Mo. 

Bates.  F.   R.,   Bogart-Bates  Company Seattle,  Wash. 

Bramhall,    C.    A.,    Diehl    Manufacturing    Company 

New    York    city 

Byllesby,  H.   M.,  H.  M.  Byllcsby  &  Co Chicago,  111. 

Curtis.  L,  E.,  Guanajauto  Power  and  Electric  Com- 
pany  Colorado    Springs,    Colo. 

Dunwoody.  H.    H.    C.    Signal   Corps  Post Fort   Myer.   Va. 

Gale,  F.    H..  General   Electric  Company. .  .Sheneclady,   N.    Y. 

Goehst,  J.   H,,   Chicago   Edison    Company Chicago,    III. 

Goldsmith.  Leon,  Westinghousc  Electric  and  Manufactur- 
ing  Company    Columbus,    Ohio 

Howell,  C.  A..  Wagner  Electric  Manufacturing  Com- 
pany     St.    Louis,    Mo. 
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Lamme,  W,  F-,  Westinghouse  Electric  and  Manufactur- 
ing  Company    San  Francisco,    Cal. 

Lea,  E.  S.,  De  Laval  Steam  Turbine  Company. New  York  city 

Lee.  W.  S.,  Jr.,   Catawba  Power  Company. .  Rock  Hill,  S.    C. 

Lombard,    P.    H.,    General    Electric    Company 

San    Francisco,    Cal. 

Mountain,   J.    T.,    Chicago    Edison    Company.  ..  .Chicago,    111. 

MuUer,   H.   N.,  Allegheny  County   Light    Company 

Pittsburg,    Pa. 

Nicholson,    L.    C,    University  of  Missouri Columbia,    Mo. 

Nurian.    Kerson,    World's    Fair St.    Louis,    Mo. 

Osthoff,  O.    E.,   H.  M.    Byllesby  &  Co Chicago,    111. 

Pettit,  J.    E.,    Postal  Telegraph-cable    Company.  .Chicago,    111. 

Schuler,  L.,   Wagner   Electric  Manufacturing   Company.. 

St.   Louis,    Mo. 

Skog,    G.    E.,   Westinghouse    Electric   and    Manufacturing 

Company    Wilkinsburg,  Pa. 

Slemin,  H.  "C,  Stromberg- Carlson  Telephone  Manufac- 
turing   Company    Rochester,    N.    Y. 

Smith,  R.  J.,  Canadian  Electric  and  Water  Power  Com- 
pany     Perth,    Ont.,    Can. 

Stratton,    Samuel  W.,   National  Bureau  of  Standards.... 

Washington,    D.    C. 

Weber,  F.  C,  General  Electric  Company.  .Schenectady,  N.  Y. 

Wiswell,     O.     N.,     Snoqualmie    Falls     and    White     River 

Power   Company    Snoqualmie  Falls,  Wash. 

Woodmansee,    F.,    Sargent   &    Lundy Chicago,    111. 


Programmes  for  International  Elec- 
trical Congress. 

The  preliminary  programmes  of  section  B  (gen- 
eral applications)  and  section  C  (electrochemistry)  of 
the  International  Electrical  Congress  have  been  sub- 
mitted and  contain  a  good  array  of  interesting  papers. 
The  programmes  are  as  follows : 

Section  B. — "Direct-ourrent  Commutation,"  by 
Professor  E.  Arnold ;  "Compensated  Alternators," 
by  Dr.  O.  S.  Bragstad  ;  "'Standardization  of  Dynamo- 
elfectric  Machinery  and  Apparatus,"  by  Colonel  R.  E. 
Crompton;  "Calcul  des  Alternateurs,"  by  M.  Andre 
Blondel ;  "Uher  die  Naturliche  Radioactivitat  der 
Atmosphere  und  des  Erdbodens,"  by  Professors 
Elster  and  Geitel ;  'The  Distribution  of  Voltage 
and  Current  in  Closed  Conducting  Networks,"  by 
C.  Feldmann;  "Self-regiilating  and  Compounded 
Synchronous  Machines,"  by  M.  A.  Heyland :  to  be 
announced,  W.  M.  Mordey;  "Rectifiers,"  by  A. 
Nodon ;  "Electricity  in  Ancient  Egypt,"  by  Sir  W. 
Preece;  "Magnetic  Leakage  in  Alternating-current 
Machinery,"  by  Professor  C.  A.  Adams ;  "Electric 
Motors  in  Shop  Service,"  by  C.  Day ;  "Carrying 
Capacity  of  Cables  and  Conductors,"  by  J.  W.  Ester- 
line ;  "Sparking  Distances  Corresponding  to  Different 
Voltages."  by  H.  W.  Fisher :  "The  Design  of  Insu- 
lators," by  Professor  H.  J.  Ryan;  "The  Regulation 
of  Alternators,"  by  D.  B.  Rushmore ;  "The  Influence 
of  Wave  Shape  Upon  Alternating-current  Meter  In- 
dications," by  Professor  E.  B.  Rosa;  "The  Equip- 
ment of  a  Commercial  Testing  Laboratory,"  by  Dr. 
Clayton  H.  Sharp ;  "Very  High-voltage  Transform- 
ers," by   Professor  H.   B.   Smith. 

Section  C. — "Methods  of  Determining  the  Degree 
of  Dissociation,"  by  Professor  S.  Arrhenius : 
"Electrometallurgy  of  Nickel,"  by  Professor  W. 
Borchers ;  "Electrolytic  Methods  for  the  Rapid 
Production  of  Copper  Sheets  and  Tubes,"  by 
Sherard  O.  Cowper-Coles ;  subject  to  be  an- 
nounced. Dr.  F.  Dolezalek;  "Electrical  Extraction 
of  Nitrogen  from  the  Air."  by  J.  Sigfried  Edstron  ; 
"Alumino-thermics,"  by  Dr.  H.  Goldschmidt ;  "Elec- 
trolytische  Zerstorungen  in  der  Erde,"  by  Professor 
F.  Haber;  "Electrometallurgy  of  Iron  and  Steel," 
by  Dr.  P.  C.  L.  Heroult ;  "Chlorine  Smelting,"  by  J. 
Swinburne ;  "The  Chemistry  of  Electroplating,"  by 
Professor  W.  D.  Bancroft;  "The  Lead  Voltameter," 
by  A.  G.  Betts  and  Dr.  Edward  Kern ;  "The  Prepara- 
tion of  Materials  for  Standard  Cells,"  by  Professor 
H.  S.  Carhart  and  Dr.  C.  A.  Hulett;  "Alkaline  Bat- 
teries," by  Thomas  A.  Edison;  "The  Silver  Volta- 
meter," by  Dr.  K.  E.  Guthe;  "The  Units  Employed 
in  Electrochemistry/'  by  Carl  Hering ;  "Notes  on 
Electrolytic  Copper  Refining,"  by  J.  T.  Morrow; 
"The  Energy  Absorbed  in  Electrolysis,"  by  Professor 
J,  W.  Richards;  "The  Relation  of  the  Theory  of 
Compressible  Atoms  to  Electrochemistry,"  by  Pro- 
fessor T.  W.  Richards. 


BOOK  TABLE. 


A    Textbook    on    Static    Electricity.     By    Hobart 
.     Mason.     New    York:     McGraw    Publishing    Com- 
pany.    1904.     Pp.   (5-%  by  SV-k  inches),  155,  with  63 
illustrations.     Price,  $2. 

The  apparent  lack  of  a  textbook  devoted  to  the 
subject  of  static  electricity  led  the  author  to  under- 
take this  work.  What  has  been  written  on  the  sub- 
ject has  mostly  been  confined  to  a  few  chapters  in 
textbooks  of  physics  or  general  electricity,  or  else 
to  books  on  static  or  influence  machines.  The  author 
does  not  assert  that  the  subject  matter  of  the  work 
is  original  with  him,  but  hopes  that,  as  a  result  of 
his  studv,  he  has  been  enabled  to  place  before  the 
student  interested  in  this  particular  phase  of  the  sci- 
ence, in  a  lucid  and  orderly  fashion,  the  wisdom  of 
others,  so  that  the  book  will  be  of  real  value.  The 
work  has  been  made  simple  in  phraseology  and 
there  are  no  abstruse  mathematics  embodied.  The 
author  starts  out  by  giving  a  few  chapters  on  the 
theory  and  phenomena  of  static  electricity  and  then 
lakes  up  the  matter  of  its  measurement  and  the 
instruments  used  for  the  pur-pose,  ending  up.  finally, 
with  static  generators.  In  an  appendix  are  given 
two  tables  and  a  few  oaragraphs  not  pertaining 
strictly  to  the  subject.  They  are  the  physical  dimen- 
sions of  units  and  the  relation  of  the  units  of  the 
electrostatic  series  to  those  of  electromagnetism. 
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Data  and  Tests  on  a  10,000-cycle 
Alternator.' 

By  B.  G.  Lamme. 

In  the  early  part  of  1902  Mr.  Leblanc,  the  eminent 
French  engineer,  was  in  this  country  and  spent  con- 
siderable time  at  the  Westinghouse  Electric  and 
Manufacturing  Company's  works  at  East  Pittsburg. 
Mr.  Leblanc  was  very  much  interested  in  certain 
special  telephone  work,  and  in  connection  with  such 
work  he  desired  for  experimentation  a  current  of 
very  high  frequency.  He  took  up  with  the  writer 
the  question  of  building  a  successful  alternator  for 
generating  current  at  frequencies  between  5,000  and 
10,000  cycles  per  second.  He  was  informed  that  the 
machine  would  necessarily  be  of  very  special  con- 
struction, but  that  it  was  not  an  impossible  machine. 
Later  he  took  up  the  matter  with  Mr.  Westinghouse, 
who.  upon  receiving  satisfactory  assurance  that  such 
a  machine  was  possible,  advised  that  the  generator 
be  built.  A  preliminary  description  of  the  general 
design  was  given  Mr.  Leblanc  before  he  returned 
to  Paris.  He  was  somewhat  surprised  at  certain 
of  the  features  proposed,  especially  at  the  fact  that 
an  iron-cored  armature  was  considered  feasible  for 
a  frequency  of  10,000  cycles  per  second. 

The  machine  was  designed  and  built  on  practically 
the  lines  of  the  preliminary  description  furnished 
Mr.  Leblanc.  The  frequency  being  so  abnormal,  the 
writer  believes  that  many  features  in  the  machine, 
with  the  results  obtained,  will  be  of  scientific  inter- 
est, and  therefore  the  data  of  the  machine  and  the 
tests  obtained  are  presented  herewith. 

The  starting  point  in  this  machine  was  the  sheet- 
steel  to  be  used  in  the  armature.  No  direct  data 
were  at  hand  showing  loses  in  sheet-steel  at  such 
high  frequencies,  nor  was  there  at  hand  any  suitable 
apparatus  for  determining  such  losses.  As  prelimi- 
nary data,  tests  at  frequencies  up  to  about  140  cycles 
per  second  were  used,  and  results  plotted  in  the 
form  of  curves  ;  these  results  were  plotted  for  differ- 
ent thicknesses  of  sheet-steel.  Also,  tests  were  ob- 
tained showing  the  relative  losses  due  to  eddy  cur- 
rents and  hysteresis,  and  these  were  plotted,  taking 
into  -account  the  thickness  of  the  sheets.  These  data 
were  not  consistent  throughout ;  but  the  general 
shape  of  the  curves  was  indicated,  and  in  this  way 
the  probable  loss  at  the  frequency  of  10,000  cycles 
per  second  was  estimated  for  the  thinnest  sheet-steel 
which  could  be  obtained.  The  steel  finally  obtained 
for  this  machine  was  in  the  form  of  a  ribbon  about 
two  inches  wide  and  about  0.003  inch  thick,  which 
was  very  much  thinner  than  any  steel  used  in  com- 
mercial dynamos  or  transformers  which  varies  from 
0.125  to  0.0280  inch.  Therefore  the  machine  had  to 
be  designed  with  the  intention  of  using  this  narrow 
ribbon  of  steel  for  the  armature  segments. 

A  second  consideration  of  great  importance  in 
the  construction  of  such  a  machine  is  the  number  of 
poles  permissible  for  good  mechanical  construction. 
For  instance,  at  3,000  revolutions — which  was  adopted 
as  normal  speed — the  number  of  poles  required  is 
400  for  10,000  cycles  per  second.  The  frequency,  ex- 
pressed in  terms  of  alternations  per  minute,  multi- 
plied by  the  pole-pitch  in  inches,  gives  the  peripheral 
speed  in  inches.  At  1,200,000  alternations  per  minute 
(or  10,000  cycles  per  second)  and  a  pole-pitch  of 
0.25  inch,  for  example,  the  peripheral  speed  of  the 
field  will  be  25,000  feet  per  minute.  It  was  therefore 
evident  that  either  a  pole  construction  should  be 
adopted  which  would  stand  this  high  peripheral 
speed,  or  the  pole-pitch  should  be  less  than  0.25 
inch.  It  was  finally  decided  that  an  inductor  type  of 
alternator  would  be  the  most  convenient  construction 
for  this  high  frequency;  with  the  inductor  type 
alternate  poles  could  be  omitted,  thus  allowing  200 
pole  projections  instead  of  400.  The  field  winding 
could  also  be  made  stationary  instead  of  rotating, 
which  is  important  for  such  a  high  speed.  This 
construction  required  a  somewhat  larger  machine 
for  a  given  output  than  if  the  usual  rotating  type  of 
machine  were  adopted ;  but  in  a  machine  of  this  tvoe 
where  everything  was  special  the  weight  of  material 
was  of  comparatively  little  importance,  and  no  at- 
tempts were  made  to  cut  the  weight  or  cost  of  the 
machine  down  to  the  lowest  possible  limits. 

The  following  covers  a  general  description  of  the 
electrical  and  magnetic  features  of  the  machine: 

Armature. — The  armature  was  built  up  in  two  lam- 
inated rings  dovetailed  into  a  cast-iron  yoke.  The 
laminations  were  made  in  the  form  of  segments  dove- 
tailed to  the  cast-iron  yoke.  Special  care  was  taken 
that  the  laminations  made  good  contact  with  the  cast- 
iron  yoke,  as  the  magnetic  circuit  is  completed 
through   the   yoke. 

The  armature  sheet-steel  consisted  of  plates  of 
0.003  inch  thickness.  The  sheet-steel  was  not  an- 
lealed  after  being  received  from  the  manufacturer; 
it  was  so  thin  that  to  attempt  annealing  was  consid- 
ered inadvisable.  To  avoid  eddy  currents  between' 
plates  each  segment  was  coated  with  a  thin  paint  of 
good  insulating  qualit,v.  This  painting  was  a  feature 
requiring  considerable  care  and  investigation,  as 
it  was  necessar>^  to  obtain  a  paint  or  varnish  which 
was  very  thin,  and  which  would  adhere  properly  to 
the  unannealed  laminations.  These  laminations  had 
a  bright  polished  appearance  quite  different  from 
that  of  ordinary  steel.  They  were  so  thin  that  the 
ordinary  paint  or  varnish  used  on  sheet-steel  made 
a  relatively  thick  coating,  possibly  almost  as  thick 
as  the  plates  themselves.  A  very  thin  varnish  was 
finally  obtained  which  gave  a  much  thinner  coating 
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than  the  plate  itself,  so  that  a  relatively  small  part 
of  the  armature  space  was  taKen  up  by  the  insulation 
between  plates. 

Each  armature  ring  or  crown  has  400  slots.  Each 
slot  IS  circular  and  0.0625  inch  diameter.  There  is 
00312s  mch  opening  at  the  top  of  the  slot  into 
the  air  gap,  and  the  thickness  of  the  overhanging 
tip  at  the  thinnest  point  is  0.03125  inch. 

The  armature  winding  consists  of  No.  22  wire, 
B.  &  S.  gauge,  and  there  is  one  wire  per  slot.  The 
entire  winding  is  connected  in  series.  The  meas- 
ured resistance  of  the  winding  is  1.84  ohms  at 
25    C. 

After  the  sheet-steel  was  built  up  in  the  frame 
It  was  ground  out  carefully.  The  laminations  were 
then  removed,  all  burred  edges  taken  off  and  the 
laminations  again  built  up  in  the  frame.  The  object 
of  this  was  to  remove  all  chances  of  eddy  currents 
between  the  plates  due  to  any  filing  or  grinding. 
The  finished  bore  of  the  armature  is  25.0625  inches. 

Field  or  Inductor. — This  was  made  of  a  forged- 
steel  disc  25-inch  diameter,  turned  into  the  proper 
shape,  and  the  poles  were  formed  on  the  outside  by 
slotting  the  periphery  of  the  rin<r.  Tlie  poles  were 
0.125  inch  wide  and  about  0.75  inch  long  radially 
and  were  round  at  the  pole-face. 

The  field  winding  consisted  of  No.  21  wire, 
B.  &  S.  gauge.  There  were  600  turns  total  arranged 
m  30  layers  of  20  turns  per  layer.  The  field  coil 
after  being  wound  was  attached  to  a  light  brass 
supporting  ring.  The  measured  resistance  of  the 
field  winding  is  53.8  ohms  at  25°  C. 

Tests. — The  machine  was  designed  primarily  for 
only  a  small  output,  but  was  operated  on  temporary 
test  up  to  two  kilowatts.  On  account  of  the  high 
frequency  the  machine  was  worked  at  a  very  low 
induction;  consequently  there  is  an  extremely  wide 
range  in  pressure,  the  normal  operating  pressure 
being  taken  at  approximately  150  volts.  It  was  con- 
sidered possible  that  at  3,000  revolutions  the  air-gap 
might  be  slightly  lessened,  due  to  the  expansion 
of  the  rotor  under  centrifugal  action  ;  and  it  was  also 
thought  that  eddy-current  loss  due  to  the  high  fre- 
quency might  affect  the  distribution  of  magnetism 
at  the  armature  face ;  but  the  armature  iron  losses 
were  comparatively  small,  and  there  appeared  to  be 
no  such  effect.  Also  there  appears  to  be  no  effect 
due  to  expansion  at  high  speed.  The  air-gap  speci- 
fied for  this  machine  is  0.03125  inch  on  each  side,  or 
0.0625  inch  total  gap.  A  very  small  variation  in  the 
diameter  of  the  inductor  or  the  bore  of  the  armature 
would  make  a  relatively  large  per  cent,  in  the  effect- 
ive air-gap.  Therefore  no  reliable  calculations  can 
be  made  on  the  saturation  curves  of  this  machine 
based  upon  the  specified  air-gap. 

According  to  the  original  data  showing  the  relative 
losses  due  to  eddy  currents  and  hysteresis,  the  eddy- 
current  loss  even  with  these  thin  plates  should 
have  been  much  higher  than  the  hysteresis  loss,  but 
these  losses  with  a  given  field  charge  were  almost 
proportional  to  the  frequency,  wdiich  is  the  ratio  that 
the  hysteresis  loss  alone  should  show.  .*ls  the  eddy- 
current  loss  varies  as  the  square  of  the  frequency, 
the  writer  expected  this  to  be  a  larger  element 
in  the  total  iron  loss,  especially  at  the  higher  induc- 
tions. In  determining  the  iron  losses  the  machine 
was  driven  by  a  small  motor  and  the  losses  measured 
with  different  field  charges.  Under  most  conditions 
of  test  the  iron  loss  was  a  small  element  of  the 
total  loss,  and  therefore  slight  variations  in  the 
friction  loss  would  apparently  show  large  variations 
in  the  iron  losses.  Also  the  flywheel  capacity  of 
the  rotating  part  of  the  alternator  was  comparatively 
high.  Therefore,  if  there  are  any  variations  in  the 
circuits  supplying  the  driving  motor,  there  would 
tend  to  be  considerable  fluctuations  in  the  power 
supplied. 

In  first  undertaking  tests  on  this  machine  there 
was  considerable  difficulty  in  measuring  the  pres- 
sures. It  was  found  that  at  a  frequency  of  10,000 
cycles  per  second  the  Weston  voltmeter  did  not  work 
satisfactorily.  Practically  the  same  deflection  was 
obtained  on  the  high  and  low  scales  of  a  60-120-volt 
Weston  alternating-current  direct-current  voltmeter 
with  the  same  pressure. 

Very  good  results  were  obtained  by  the  use  of  a 
form  of  static  voltmeter  devised  by  Mr.  Miles 
AValker.  'this  voltmeter  is  of  the  same  form  as  the 
static  wattmeter  described  by  Mr.  Walker  before 
the  American  Institute  of  Electrical  Engineers,  May, 
1902.*  Tests  were  also  made  with  the  Cardew  hot- 
wire voltmeter  with  the  high  frequencies,  and  the 
results  checked  very  satisfactorily  with  the  static 
voltmeter. 

For  measuring  the  current  a  current  dynamometer 
was  used  which  had  wood  upright  supports 
and  a  celluloid  dial.  The  only  metal  parts  outside 
of  the  copper  coils  were  brass  screws.  It  w"as  found 
that  the  current  dynamometer  is  not  affected  by 
frequency,  unless  there  are  adjacent  metal  parts  in 
w'hich  eddy  currents  can  be  generated  which  react 
upon  the  moving  element.  The  dynamometer  used 
had  but  a  few  turns  in  order  to  reduce  the  pressure 
drop  across  it  This  dj'namometer  was  checked 
very  carefully  at  different  frequencies  and  apparently 
gave  similar  results  for  any  frequency  between  25 
and  10,000  cycles. 

Several  temperature  tests  were  made  on  this  ma- 
chine. The  heaviest  load  on  any  test  was  i.'?.3  am- 
peres at  150  volts,  or  tw-o-kilowatt  output-  This  test 
was  of  two  hours'  duration,  and  at  the  end  the  arma- 
ture iron  showed  a  rise  of  16°  C. :  the  armature  coo- 
per 21°  C.  by  resistance,  and  the  field  copper  17.3°  C. ; 
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air  temperature,  19°  C.  The  machine  sliowed  a 
relatively  small  increase  in  temperature  at  this  load 
over  the  temperature  rise  with  one-third  this  load. 
This  was  probably  due  to  the  fact  that  the  wmdage 
loss  was  so  much  higher  than  tfee  other  losses  of 
the  machine  that  the  temperature  was  but  little 
,  affected  by  the  small  additional  loss  with  increase 
in  load. 

Attempts  were  made  to  utilize  the  current  from 
this  machine  for  various  experiments,  but  difficulty 
was  at  once  found  in  transforming  it.  At  this  high 
frequency  no  suitable  iron-cored  transformer  was 
available.  Transformers  with  open  magnetic  circuits 
were  tried  and  operated  better  than  those  with  iron 
cores,  but  were  still  rather  unsatisfactory.  It  was 
decided  that  nothing  could  be  done  in  this  line  with- 
out building  special  transformers. 

Among  the  few^  experiments  made  was  that  of 
forming  an  arc  with  current  at  this  high  frequency. 
This  arc  appeared  to  be  like  an  ordinary  arc  so 
far  as  the  light  was  concerned,  but  had  a  very 
high-pitched  note  corresponding  to  the  high  fre- 
quency,    ihis  note  was  very  distressing  to  the  ears. 

This  machine  is  in  reality  of  the  nature  of  a  piec! 
of  laboratory  apparatus ;  and  at  present  it  has  no 
commercial  value.  It  was  designed  primarily  for 
scientific  investigation,  and  appears  to  be  a  very 
good  machine  for  that  purpose. 
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Patents    and  Inventions.' 

By  Samuel  G.  McMeen. 

A  patent  issued  by  our  government  is  a  memoran- 
dum of  a  bargain  between  the  inventor  as  one  indi- 
vidual and  the  people  of  the  country  as  another. 
This  bargain  is  to  the  effect  that  because  the  inventor 
furnishes  to  the  people  a  more  or  less  useful  product 
of  his  brain,  they  in  their  turn  guarantee  to  pay  him 
for  his  effort.  The  payment  is  not  made  in  a  definite 
sum  of  money,  but  in  an  arrangement  whereby  he 
may  enjoy  for  17  years  all  the  profits  coming  from 
the  use  of  the  thing  he  has  produced.  Rights  to 
these  profits  he  may  sell  or  rent  to  others,  or  make 
such  disposition  as  he  likes,  but  from  the  time  of 
the  making  of  the  bargain  the  thing  belongs  to  the 
people.  At  the  end  of  the  17  years  the  inventor 
has  no  further  claim  on  his  production,  and  it  be- 
longs thereafter  wholly  to  the  people,  having  been 
bought  and  paid  for. 

In  a  sense  the  price  paid  by  the  people  is  set  by 
the  inventor.  It  may  be  very  large  or  very  small, 
depending  on  the  excellence  of  the  invention  or 
on  the  caprice  of  the  people.  Examples  will  come  to 
mind  of  inventions  almost  trivial,  so  far  as  real  use- 
fulness is  concerned,  but  which  gave  the  inventor 
large  financial  return.  There  are  other  examples  of 
inventions  which  were  epoch-making,  but,  because 
they  were  too  soon  for  the  minds  of  the  people, 
they  brought  no  financial  return.  It  may  be  that 
if  they  had  been  invented  later,  so  that  the  period 
of  monopoly  had  coincided  with  the  period  of  wel- 
come, the  reward  might  have  been  proportionate 
to  the  excellence  of  the  conception. 

The  industrial  greatness  of  this  nation  is  in  large 
measure  due  to  the  existence  of  good  patent  law 
and  to  the  encouragement  which  has  been  given  to 
inventors  by  its  operation.  The  inventive  ability  of 
a  people  lies  not  alone  in  its  facility  in  finding  in- 
genious ways  of  setting  things  together  to  achieve 
results,  but  also  in  its  wisdom  to  see  clearly  indus- 
trial and  social  needs.  In  the  instance  of  the  in- 
ventor who  produced  the  cranberry  sorter,  everyone 
in  the  cranberry  industry  knew  the  need  of  sorting 
so  that  cranberries  for  market  would  contain  no 
soft  ones ;  it  required  a  mental  aptitude  to  see  an 
immediate  possibility  of  invention  in  the  circum- 
stance that  when  cranberries  were  spilled  down  the 
back  steps  only  the  sound  ones  hopped  from  step 
to  step,  the  soft  ones  stopping  early. 

It  is  not  true  that  a  patent  granted  by  the  United 
States  may  be  renewed.  A  reissue  is  not  an  arrange- 
ment by  which  an  expiring  patent  may  be  given  new 
life,  but  only  an  arangement  whereby  a  necessary 
correction  may  be  accomplished.  In  other  countries 
there  are  periods  of  patent  life,  which,  by  proper 
action,  may  be  extended  somewhat  as  in  the  case  of 
a  copyright  in  this  country,  but  in  each  case  there 
is  an  ultimate  time  beyond  which  the  term  of  the 
patent  cannot  be  extended. 

An  applicant  may  not  secure  a  patent  in  this 
country  if  his  invention  has  been  in  actual  public 
use  for  two  years  or  more  before  he  makes  his  ap- 
plication. Interesting  questions  sometimes  arise  as 
to  whether  the  use  has  been  really  public  or  might 
not  have  been  wholly  for  the  purpose  of  testing  the 
efficiency  of  the  invention  by  a  continued  test.  A 
form  of  sidewalk  which  had  been  in  use  for  two 
years  was  held  not  to  vitiate  the  rights  of  the 
applicant  because,  although  distinctly  in  public  use, 
the  excellence  of  its  form  could  only  be  proved  to 
the  inventor  by  actual  trial  and  could  not  be  con- 
sidered to  be  a  final  test  unless  continued  for  a  con- 
siderable time.  In  another  instance  of  an  article 
of  wearing  apparel  distinctly  not  public  in  its  use,  a 
period  of  two  years  was  held  wholly  to  vitiate  the 
rights  of  the  applicant  because  very  much  less  than 
two  years  should  have  sufficed  to  enable  him  to 
decide  whether  the  invention  was  or  was  not  in  a 
proper  form  for  filing  his  application. 
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ifGreat  Britain. 

London,  May  21. — Since  the  postmaster-general 
made  the  announcement  in  the  House  of  Commons 
a  short  while  back  that  negotiations  were  in  progress 
between  the  government  and  the  National  Telephone 
Company  for  the  acquisition  of  the  undertaking  of 
the  latter  the  municipal  authorities  within  the  Lon- 
don telephone  area  have  shown  great  interest  and 
activity  in  the  matter.  A  largely  attended  conference 
took  place  on  Tuesday,  at  which  all  the  local  authori- 
ties in  question  were  represented,  as  well  as  the 
city  of  London  corporation  and  the  London  County 
Council,  and  although  some  variety  of  opinions  were 
expressed  there  was  a  general  unanimity  with  regard 
to  the  final  resolutions  that  were  passed.  These  res- 
olutions expressed  the  opinion  that  it  would  be  inex- 
pedient for  the  government  to  acquire  the  undertak- 
ing of  the  National  Telephone  Company  on  other 
terms  than  those  set  out  in  the  agreement  between 
the  postmaster-general  and  the  company,  dated  No- 
vember iS,  1901,  and  strongly  deprecated  the  in- 
creased cost  that  would  be  entailed  by  the  proposed 
acquisition  of  the  undertaking  before  the  expiration 
of  the  existing  license  in  191 1.  It  was  also  asked 
that  any  agreement  between  the  two  parties  should 
be  submitted  to  the  inspection  of  the  local  authori- 
ties. A  further  resolution  called  for  a  material  re- 
duction of  the  telephone  charges,  a  scale  nearly  50 
per  cent.  lower  than  the  existing  one  being  men- 
tioned. A  final  resolution  expressed  dissatisfaction 
with  the  trunk  telephone  service  of  the  country.  All 
these  resolutions  will  be  submitted  to  the  authorities, 
and  when  a  reply  from  the  government  has  been 
received  a  further  conference   will  be  held. 

The  London  and  Northwestern  railway,  following 
the  example  set  by  several  of  the  other  large  steam- 
railway  companies  in  Great  Britain  is  to  experiment 
with  electric  traction.  A  branch  line  in  Buckingham- 
shire, about  four  miles  long,  is  to  be  equipped  upon 
the  third  and  fourth-rail  continuous-current  system. 

The  efforts  of  numerous  provincial  local  au- 
thorities, which  possess  electric-lighting  powers,  to 
extend  their  boundaries  for  the  supply  of  electrical 
energy,  has,  as  was  expected,  produced  several  fights 
in  Parliament  with  the  large  electric  power  compa- 
nies, inasmuch  as  the  local  authorities,  by  the  ex- 
tensions sought,  have  encroached  upon  the  statutory 
areas  of  the  companies.  In  the  large  majority  of 
cases  the  corporations  have  been  unsuccessful,  the 
parliamentary  committees  holding  the  view  that  the 
functions  of  a  local  authority  are  to  look  after  the 
needs  of  its  own  district  and  not  to  constitute  itself 
a  trading  authority  and  to  set  up  competition  with 
commercial  concerns.  Lip  to  the  present  it  has  been 
held  that  an  electric  power  company  which  has  been 
granted  a  large  area  by  Parliament  has  a  monopoly 
in  that  area  for  the  purposes  of  supplying  electrical 
energy   "in  bulk." 

The  London  County  Council  last  week  had  a  pro- 
posal before  Parliament  to  link  up  the  tramway  sys- 
tems on  the  north  and  south  sides  of  the  River 
Thames,  by  running  cars  through  the  famous  Black- 
wall  tunnel.  li:  failed  to  convince  the  committee, 
however,  and  the  line  was  rejected.  One  of  the 
biggest  needs  of  the  London  traveling  public  is  a 
means  of  direct  communication  by  tramway  across 
the  Thames.  At  present  there-  is  none,  and  although 
the  London  County  Council  recognizes  the  need  full 
well,  yet  it  systematically  opposes  any  proposals 
which  come  from  outside  bodies.  During  this  ses- 
sion a  private  company  proposed  to  construct  a  tube 
railway  under  the  river  to  serve  the  populous  dis- 
tricts of  North  and  South  Woolwich,  but  the  coun- 
cil's opposition  was  sufficiently  strong  to  secure  its 
rejection.     Otherwise  there  was  no  opposition. 

The  telephone  committee  of  the  Portsmouth  cor- 
poration has  reported  that  there  is  a  profit  upon  the 
first  year's   working. 

The  Northeastern  Railway  Company  has  opened 
a  further  section  of  line  for  electric  traction.  The 
work  has  been  pushed  forward,  owing  to  the  success 
of  the  first  portion  of  electric  railway,  which  was 
put  into  service  at   Easter.  G. 


New  York. 


New  York.  May  28. — This  evening  saw  the  com- 
pletion of  the  electric-lighting  system  of  the  Wil- 
liamsburgh  Bridge,  subsequent  upon  the  opening  of 
the  portion  reserved  for  foot  passengers.  There  are 
now  stretched  across  the  bridge  at  regular  intervals 
131  arc  lainps  and  214  incandescents. 

Ashley  T.  Cole  and  Charles  T.  Lark,  both  of  this 
city,  are  among  the  directors  of  the  newly  incorpor- 
ated Kings  County  Lighting  Company.  This  cor- 
poration has  a  capital  of  $2,000,000  and  will  manu- 
facture and  supply  gas  and  electricity  in  the 
boroughs  of  Brooklyn  and  Queens.  Another  new 
local  incorporation  is  that  of  the  Electrical  and 
Chemical  Gas  Company  with  a  capital  of  $50,000  and 
headquarters  in  Jersey  City. 

Morris  Moskowitz,  a  young  Brooklyn  electrician, 
has  been  responsible  for  the  installation  of  a  new 
system  of  electric  lighting,  used  for  the  first  time 
this  week  on  the  cars  of  the  Empire  State  Express. 
The  Moskowitz  invention  is  fully  patented  and  is 
controlled  by  the  United  States  Light  and  Heating 
Company.  The  inventor  says  that  he  has  overcome 
successfully  the  problem  of  accommodating  a  dynamo 
to  various  speeds  and  the  mechanism  does  not  oper- 
ate   until    the    train    is    traveling   at   a    speed    of    15 


miles  an  hour.  A  feature  of  the  invention  is  a 
controller  in  each  car  which  automatically  turns 
the  surplus  electricity  into  storage  batteries  and 
switches  off  the  storage  batteries  altogether  when 
they  are  fully  charged. 

Samuel  Rea,  fourth  vice-president  of  the  Penn- 
sylvania railroad,  has  been  invested  with  the  general 
charge  of  the  pending  construction  work  of  the 
Pennsylvania  Company  in  New  York  city.  This 
will  give  Mr.  Rea  entire  control  of  the  construction 
of  the  North  and  East  River  tunnels  and  of  the 
terminus  at  Thirty-fourth  Street.  This  railroad  has 
just  filed  a  supplementary  map  of  its  tunnel  route 
at  the  Long  Island  City  end,  showing  an  extension 
of  the  East  River  tunnel  to  a  total  length  of  6,800 
feet.  Work  at  the  Long  Island  end  of  the  tunnel 
will   commence   next   week. 

PoHce  raids  this  week  on  local  pool  rooms  re- 
sulted in  the  capture  of  152  telephones  and  15  tele- 
graph instruments.  It  is  said  that  the  pool-room 
managers  will  bring  suit  against  the  Western  Union 
Telegraph  Company  for  breach  of  contract,  and 
should  this  be  done  Police  Commissioner  McAdoo 
says  that  it  will  be  most  interesting  to  have  legal 
evidence  that  the  instruments  found  in  these  pool 
rooms  were  the  actual  property  of  the  telegraph 
company. 

The  New  York  Edison  Company  is  installing  in 
the  new  sub-station  at  Twenty-seventh  Street,  rotary 
converters,  each  of  2,000  horsepower.  These  are 
the  largest  rotary  converters  that  the  New  York  Edi- 
son Company  has  ever  erected.  A  new  sub-station 
is  also  being  erected  at  One-hundred-and-seventh 
Street. 

A  charter  of  mcorporation  has  been  granted  at 
Albany  for  an  important  consolidation  of  traction 
interests  in  the  Bronx.  The  corporation  will  be 
known  as  the  Bronx  Traction  Company,  with  a 
capital  of  $585,000.  The  president  will  be  Edward 
A.  Maher,  and  the  treasurer  of  the  company  is 
Thomas  Olcott  of  New  York  city.  The  properties 
that  are  consolidated  are  known  as  the  Suburban 
Traction  Company,  the  Van  Nest,  Westfarms  and 
Westchester  Traction  Company,  the  Westfarrns  and 
Westchester  Traction  Company,  and  the  William's 
Bridge  and  Westchester  Traction  Company.  The  fran- 
chises of  these  five  companies  are  for  about  20 
miles  of  track,  mostly  in  the  eastern  section  of  the 
Bronx.  About  10  years  ago  these  franchises  were 
bought  by  the  Lhiion  Railway  Company  and  the 
present  consolidation  is  for  the  purpose  of  develop- 
ing the  capacity  of  the  various  lines. 

The  Board  of  Estimate  and  Apportionment  has 
tentatively  enacted  terms  for  granting  permission 
to  the  New  York,  Westchester  and  Boston  rail- 
road to  cross  certain  streets  in  the  Bronx' by  their 
proposed  electric  roads.  Among  the  amendment  sug- 
gestions is  the  provision  of  a  five-cent  fare  within 
the  city  limits. 

As  soon  as  the  electrical  equipment  is  complete, 
cars  will  be  running  over  the  Williamsburgh  Bridge 
as  the  result  of  an  agreement  signed  this  week  by 
Bridge  Commissioner  Best  and  the  presidents  of  the 
Brooklyn  Rapid  Transit,  the  Metropolitan  Street 
Railway  Company  and  the  Brooklyn  and  Coney 
Island  Railroad  Company.  In  spite  of  Mayor 
McClellan's  intimation  that  he  would  insist  on  a 
five-cent  fare  from  the  very  first,  only  one  of  the 
Brooklyn  lines  will  grant  a  continuous  ride  for  five 
cents,  and  it  is  agreed  that  all  the  other  lines  shall 
charge  an  eight-cent  fare  until  such  time  as  through 
cars  can  run  over  all  the  connecting  tracks. 

The  twenty-first  birthday  of  the  opening  of  the 
Brooklyn  Bridge  occurred  this  week.  It  was  not. 
however,  until  1897  that  electric  traction  was  first 
used  over  the  bridge  for  surface  cars,  and  it  was 
not  until  1903  that  the  electrification  of  the  elevated 
lines  was  accomplished,  these  lines  having  been 
lun  by  cables  previously.  It  is  curious  to  reflect 
that  at  the  Park  Row  end  of  the  bridge  horse  cars 
are  still  to  be  seen  in  daily  operation. 

D.  W.  W. 


Dominion  of  Canada. 

Winnipeg,  Man.,  May  28. — W.  N.  Dietrich,  who 
has  been  appointed  chief  electrical  engineer  for  the 
Canadian  Pacific  railway,  has  been  superintending  the 
installation  of  the  electrical  machinery  at  the  new 
shops  now  building  in  Winnipeg.  This  work  will 
take  about  six  weeks  to  complete.  From  the  power 
plant  in  Winnipeg  electricity  will  be  transmitted  to 
the  shops,  where  it  will  drive  all  the  machinery. 
The  larger  machines  will  have  individual  motors, 
while  the  smaller  ones  will  be  driven  in  groups  by 
single  motors.  This  arrangement  is  being  adopted 
all  over  the  company's  system. 

The  Winnipeg  Electric  Street  Railway  Company 
has  received  three  big  new  double-truck  cars  during 
the  last  week  as  part  of  the  new  equipment  that  the 
officials  are  installing,  to  assist  in  handling  the  heavy 
increase  in  traffic  expected  this  year,  from  the  Do- 
minion exhibition,  which  will  be  held  in  Winnipeg 
and  from  the  natural  growth  of  local  trade  and  pop- 
ulation. 

The  Grand  Valley  Railway  Company  commenced 
operating  cars  last  Sunday  between  Brantford  and 
Paris,  a  distance  of  seven  miles.  The  company  has 
a  fine  park  and  theater  midway  between  the  two 
towns.     The  cars  were  well  patronized. 

The  shareholders  of  the  London  ( Ont. )  Street 
Railway  Company,  at  a  special  general  meeting,  held 
a  few  days  ago,  authorized  the  directors  to  issue 
$50,000  of  additional  stock  and  to  increase  the  bond 
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issue  the  same  amount,  thus  making  a  total  stock 
and  bond  issue  of  $500,000  each. 

The  Toronto  and  Niagara  Power  Company  is  ne- 
gotiating with  the  Cataract  Power  Company  of  Ham- 
ilton for  the  purchase  of  its  plant  and  rights.  Will- 
iam McKenzie  is  one  of  the  principal  backers  of  the 
Toronto   and    Niagara   company. 

The  taxpayers  of  St.  Catharines,  Ont.,  are  to  vote 
on  June  22d,  on  a  by-law  to  approve  the  subscription 
of  $20,000  worth  of  stock  in  the  Niagara,  Queens- 
ton  and  St.  Catharines  Railway  Company,  vvhich  will 
build  an  electric  railway  from  St.  Catharines  to  Ni- 
agara-on-the-Lake,  and  thence  along  the  banks  of 
the  Niagara  River  to  Queenston.  W.  A.  jVfittle- 
berger  is  secretary  and  treasurer.  H. 


WESTERN     ELECTRICIAN 

of  incorporation.  The  company  will  manufacture 
all  kinds  of  electrical  appliances  and  machinery. 
B.  S.  Tritt,  A.  H.-  Calvert  and  C.  H.  Kregbaum 
are  the  incorporators.  F. 


New  EnRiand. 

Boston,  May  28. — New  rates  of  fare  have  gone 
into  effect  on  the  Lexington  and  Boston  Street  Rail- 
way Company's  lines,  and  the  change  has  stirred  up 
the  residents  in  the  various  towns  along  the  route 
from  Boston  to  Lowell,  which  are  served  by  the  road. 
Talk  of  appeal  to  the  railroad  commissioners  is  rife, 
but  a  recent  Supreme  Court  decision  on  a  similar 
case,  it  is  believed,  precludes  action  by  the  state 
board.  The  new  schedule  raises  fares  between  some 
of  the  points  from  five  cents  to  10.  Directors  of  the 
New  Bedford  and  Onset  Street  Railway  Company 
have  taken  like  action  relative  to  that  road's  rates, 
with  resultant  protests. 

General  electric  rights  on  the  new  stock  issue  are 
quoted  at  $4.50  a  share.  Each  stockholder  of  record 
June  15th  will  be  entitled  to  subscribe  one  new  share 
for  each  10  shares  held. 

The  Edison  Electric  Illuminating  Company  of 
Brockton  and  the  Whitman  Light  and  Power  Com- 
pany have  jointly  petitioned  the  state  board  of  elec- 
tric-light commissioners  for  approval  of  the  sale 
of  the  Whitman  company  to  the  Brockton  concern. 
The  Edison  company  also  seeks  authority  to  increase 
its  capital  stock  to  finance  the  consolidation.  B. 


Southeastern  States. 

Charlotte,  N.  C,  May  28.— The  grading  of  the 
Nashville,  McMinnville  and  Woodbury  (Tenn. ) 
railway,  one  of  the  projected  interurban  electric 
roads  that  have  awakened  so  much  interest  in  Nash- 
ville and  neighboring  points  for  the  last  year,  will 
begin  at  once.  The  road  as  surveyed  will  be  about 
70  miles  in  length  from  Nashville  to  McMinnville 
and  will  pass  through  a  territory  that  has  never  been 
developed  for  lack  of  transportation  facilities.  C.  M. 
Henley  of  Columbus,  Ohio,  is  president  of  the  com- 
pany. Electricity  will  be  used  both  for  passenger 
and  freight  traffic  and  the  estimated  cost  is  |"[, 500,000. 
The  company  is  capitalized  at  $1,000,000. 

The  Charlestown  (W.  Va.)  city  authorities  will 
take  steps  to  annul  the  franchise  of  the  Kanawha 
Water  and  Light  Company  on  the  alleged  grounds 
that  the  company  has  failed  to  comply  with  the 
terms  of  the  franchise. 

The  Lily  Mill  and  Power  Company  of  Lawndale, 
N.  C.  is  authorized  to  increase  its  capital  stock 
from  $50,000  to  $100,000.  L. 


Indiana. 

Indianapolis,  May  30. — F.  C.  Chappell,  secretary 
of  the  Vincennes  and  Jasper  Traction  Company,  an- 
nounces that  the  right-of-way  has  all  been  secured 
except  a  small  strip,  for  which  condemnation  pro- 
ceedings will  be  instituted.  This  new  line  will  con- 
nect Vincennes,  Petersburg,  Jasper  and  a  number  of 
intervening  towns. 

Car  No.  102  of  the  Richmond  Street  and  Inter- 
urban Company  broke  all  records  in  its  trial  trip 
to  Indianapolis  on  M'ay  20th.  The  distance  of  75 
miles  w^  covered  in  two  hours,  while  52  miles  of 
select  track  was  made  in  one  hour  and  12  minutes. 
At  some  points  the  car  attained  a  speed  of  70  miles 
an  hour.  The  run  was  made  to  test  the  new  motor 
with  which  the  Richmond  cars  are  being  equipped. 

The  Indianapolis  and  Eastern  Traction  Company 
announces  that  through-train  connections  on  Sundays 
will  be  run  between  Indianapolis  and  Columbus, 
Ohio,  during  the  summer,  and  the  service  will  be 
hourly. 

A  survey  is  being  made  through  Park  County 
for  an  electric  line  to  connect  Veedersburg  and 
Rockville.  Business  men  and  farmers  are  encourag- 
ing the  enterprise. 

A  party  of  Philadelphia  traction  capitalists,  com- 
posed of  Randall  Morgan,  J.  Leverinp-  Jones  and 
others,  in  company  with  G.  F.  McCulloch,  inspected 
the  Indiana  Union  Traction  lines  during  the  week. 
They  also  inspected  the  Wabash  Valley  trolley  sys- 
tem. According  to  the  visitors,  the  traction  lines  in 
which  they  are  interested,  were  found  to  be  in  splen- 
did  condition. 

The  Portland,  Montpelier,  Warren  and  Huntington 
Electric  Railway  Company  filed  articles  of  incor- 
poration during  the  week.  The  preliminary  capital 
stock  is  $15,000.  The  company  proposes  to  build  a 
line  connecting  the  cities  named  in  its  title  and  nu- 
merous intermediate  towns.  The  company  will  main- 
tain offices  in  Montpelier.  The  incorporators  are 
Scott  Mills,  D.  A.  Bryson,  James  West  and  T.  H. 
Bradstreet. 

The  Elkhart  City  Electric  Company  of  Elkhart  has 
filed  articles  of  incorporation.  The  capital  stock  is 
$5,000.     Charles  G.  Conn  heads  the  board  of  directors. 

The  Tritt  Electrical  M'anufacturing  Compau}'^  of 
South  Bend,  capitalized  at  $15,000,  has  filed  articles 


IWichigan. 

Detroit,  May  28. — The  contract  for  the  Ionia  and 
Grand  Rapids  electric  road  has  been  filed  with  the 
Farnham  Construction  Company  of  Chicago.  Work 
is  to  be  commenced  before  July  1st.  The  power 
house  is  to  be  located  at  Saranac. 

A  company  has  been  organized  to  carry  into 
operation  a  new  automobile  line  in  Detroit,  the  start- 
ing point  to  be  on  Jefferson  Avenue  near  Belle  Isle 
Bridge.  A  round  trip  constitutes  transfer  across  the 
bridge,  around  the  island  and  return  in  40  minutes 
for  25  cents.     The  capital  stock  is  $10,000. 

Menominee  citizens 'have  incorporated  an  automo- 
bile company,  capitalized  at  $100,000,  for  the  pur- 
pose of  operating  an  automobile  livery  in  Yellow- 
stone Park. 

The  people  of  M'anton  have  decided  to  issue 
bonds  in  the  sum  of  $8,000  for  the  extension  and 
enlargement  of  the  electric-light  and  waterworks 
system. 

It  is  understood  that  James  Helm,  ex-senator,  is 
promoting  a  project  for  an  electric  railway  to  con- 
nect Adrian  with  Jackson,  via  Devil's  Lake.  It  is 
stated  that  it  will  be  completed  this  season. 

The  Detroit,  Flint  and  Saginaw  electric  railway 
vvhich  has  completed  its  line  for  seven  miles  out  of 
Saginaw  has  asked  for  a  receiver.  T.  E.  Tarsney 
and  T.  G.  Sullivan  are  interested  in  the  road. 

A  new  electric  railway  will  be  built  between 
Detroit  and  Adrian.  It  is  proposed  to  have  the  cars 
leave  over  the  Detroit  United  railway  and  run 
through  Taylor  Center  to  Romulus,  from  there  paral- 
Iel_  with  the  Wabash  railroad  to  Belleville,  also  to 
Milan,  passing  through  Tecumseh  to  Adrian.  G.  W. 
Mpore  of  Detroit,  who  is  interested,  states  that  the 
third-rail  system  will  be  used  except  when  passing 
through  towns. 

The  work  on  the  new  electric  railway  between 
Marquette  and  Ishpeming  has  come  to  a  stand- 
still owing  to  a  strike  of  the  men. 

The  Detroit,  Plymouth  and  Northville  electric 
lailway  has  succeeded  in  getting  franchises  from  the 
villages  through  which  it  runs  allowing  an  increase 
in  rates  of  fare.  The  company  shows  that  it  has 
been   losing  money  for  the  last  three  years. 

C.  G.  W. 


Ohio. 

Cleveland,  May  28.— E.  E.  Mandeville  of  Philadel- 
phia has  been  awarded  a  contract  for  an  electric- 
light  plant  at  Newton  Falls,  Trumbull  County.  A 
lo-year  franchise  for  street  lighting  and  20-year 
franchise  for  commercial  lighting  goes  with  the  con- 
tract. 

Plans  are  being  consummated  for  inaugurating  a 
through  trolley  passenger  service  from  Erie,  Pa.,  to 
Cleveland,  Toledo  and  Detroit,  and  it  is  believed 
that  this  result  will  be  accomplished  within  the  next 
few  months. 

Councilman  Walker  has  introduced  an  ordinance 
in  the  council  at  Cleveland,  providing  for  a  20-year 
extension  of  the  franchises  of  the  lines  of  the  Cleve- 
land Electric  Railway  Company,  with  the  provision 
that  seven  tickets  be  sold  for  25  cents.  One  transfer 
is  to  be  allowed  on  all  lines  and  two  on  Wilson 
Avenue  or  any  cross-town  line. 

The  Geneva  Electric  Company  has  been  granted 
a  franchise  to  build  an  electric  railway  from  the 
corporate  limits  of  Jefferson  to  the  lake  road,  near 
Chestnut  Grove.  The  original  franchise  was  given 
to  Frank  P.  Hood,  who  has  turned  his  interests  over 
to  others.  O.  M.   C. 


Rocky  Mountain  States. 

Salt  Lake  City,  Alay  26. — Major  Bonta,  chief  pro- 
motor  of  the  big  project  for  an  electric  railway  from 
Baker  City,  Ore.,  through  the  southern  portion  of 
the  state,  states  that  a  sufficient  amount  of  the  bond 
issue  has  been  negotiated  to  insure  that  construction 
work  will  be  commenced  at  once  on  a  portion  of 
the  proposed  line,  the  scope  of  which  contemplates 
an  ultimate  j  miction  with  some  transcontinental  sys- 
tem in  California  or  Nevada.  The  cost  of  con- 
struction and  equipment  of  the  proposed  line  from 
Baker  City  to  Prairie  City  alone,  a  distance  of 
So  miles,  is  estimated  at  $750,000,  exclusive  of 
the  amount  which  will  be  expended  on  power  plants. 
Surveys  have  already  been  made  and  rights-of-way 
secured.  The  present  plans  contemplate  the  building 
of  branch  lines  from  the  main  system  to  various 
towns  in  the  southern  portion  of  the  state.  The 
bonds  of  the  company  were  underwritten  by  the 
North   American  Trust   Company  of  New  York. 

The  Boise  Traction  Company  of  Boise,  Idaho,  has 
decided  to  make  numerous  extensions  of  its  system 
in  the  immediate  future. 

Numerous  criticisms  of  the  service  of  the  U^tah 
Light  and  Railway  Company  on  account  of  alleged 
inferior  lighting  service  at  Salt  Lake  Cit}^  have 
been  temporarily  set  at  rest  by  the  report  of  an 
c-xpert  employed  by  the  council  to  make  a  thorough 
investigation  of  the  matter.  The  report  states  that 
the  company  is  delivering  all  the  electricity  called 
for  under  its  contract  with  the  city. 

Work  will  be  commenced  in  the  immediate  future 
on  the  construction  of  a  power  plant  to  be  erected 
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at    the    mouth     of    Cherry     Creek.     Phoeni.x,     Ariz 
by   the  Globe   Power   Company.     Three  large  reser- 
voirs will  be  constructed  and  the  plant  will  have  a 
generatnig  capacity  of  8,000  horsepower.  G. 

Northwestern  States. 

JVTinneapolis,  May  28.— Fred  ZoUner  of  Courtney, 
N.  D.,  has  purchased  the  electric-light  plant  at  Wim- 
bledon, N.  D. 

The  Central  Construction  Company  of  Oshkosh, 
Wis.,  has  secured  the  contract  for  the  construction 
of  an  electric-lighting  plant  at  Wittenberg,  Wis. 

Bonds  have  been  issued  for  the  purpose  of  extend- 
ing the  electric-light  plant  at  Redfield,  S.  D. 

The  Cannon  River  Electric  Power  Company  will 
begin  work  on  a  dam  at  Cannon  Falls,  Minn.,  where 
a  power  plant  will  be  established. 

The  contracts  have  been  let  for  the  machinery  for 
the  new  electric-light  plant  at  Fennimore.   Wis. 

The  La  Crosse  (Wis.)  Gas  and  Electric  Company 
is  putting  in  a  conduit  system. 

The  Vought-Berger  Company,  manufacturer  of 
telephone  and  electrical  supplies,  has  decided  not  to 
move  from  La  Crosse,  Wis.,  to  Minneapolis. 

The  new  Sioux  City  (Iowa)  Homer  and  Southern 
Railway  line  will  be  completed  from  Sioux  City 
to  Dakota  City,  Neb.,  within  six  weeks. 

The  contract  for  building  the  Fourth  Street  line 
of  the  Davenport  and  Suburban  electric  railway  was 
let  to  the  Calnan  Construction  Company  of  Clinton, 
Iowa,  and  the  Burlington  Construction  Company. 

R. 


Pacific  Slope. 

San  Francisco,  May  25.— O.  A.  Hale,  president  of 
the  Interurban  electric  railway  leading  out  of  San 
Jose,  has  returned  from  an  eastern  trip,  where  he 
has  completed  arrangements  for  the  immediate  con- 
struction of  the  short  line  from  Los  Gatos  to  San 
Jose  by  the  way  of  Campbell. 

S.  W.  Griffith,  building  an  electric  road  from 
Reno,  Nev.,  to  Tonopah,  is  in  San  Francisco  arrang- 
nig  with  Eccles  &  Smith  for  a  large  amount  of  elec- 
trical apparatus. 

It  is  understood  that  President  Bourn  of  the  San 
Francisco  Gas  and  Electric  Company  is  to  resign 
soon  to  go  abroad. 

Deeds  have  been  filed  transferring  to  the  Los 
Angeles  Interurban  Railway  the  property  of  the 
California  Pacific  Railroad  Company,  the  Los  An- 
geles and  Glendale  Electric  Railroad  Company  and 
the  Los  Angeles  Traction  Company.  The  amount 
involved  is  placed  at  $2,038,808,  of  which  $1,646,548 
is  for  traction  holdings. 

The  Central  California  Electric  Company  has  been 
incorporated  at  Sonora,  Cal.,  with  a  capital  stock  of 
$500,000.  The  incorporators  are  B.  F.  Eastman, 
M.  J.  Gardner,  G.  G.  Grant  and  others. 

The  City  Council  of  Seattle,  Wash.,  has  author- 
ized the  Board  of  Public  Works  to  purchase  an  elec- 
tric street  sprinkler  to  cost  $4,500. 

A  proposition  is  under  way  for  the  construction 
of  an  electric  road  to  connect  Marysville  and  Downie- 
ville,  Cal.  George  F.  Taylor,  George  B.  Mores  and 
John  B.  Irish  are  the  prime  movers  in  the  enterprise. 
It  is  proposed  to  generate  power  4V2  miles  below 
Dow^nieville  on  the  Yalu  River.  The  road  will  be  6S 
miles  long. 

Work  will  be  commenced  next  week  on  the  erec- 
tion of  the  Mutual  Electric  Light  Company's  new 
power  station  at  the  corner  of  Folsom  and  Spear 
streets,  San  Francisco. 

Construction  work  has  been  commenced  on  the 
extension  of  the  Fortieth  Street  electric  raihvay  in 
Oakland  from  Oakland  Avenue  across  Linda  Vista 
to  Vernon  Heights. 

The  Watsonville  Light  and  Power  Company  has 
liled  its  articles  of  incorporation  at  Santa  Cruz, 
Cal.,  with  an  authorized  capital  stock  of  $250,000. 
The  incorporators  are  Fish  M.  Ray,  Joseph  C.  Love 
and  David  H.  Foote. 

The  Eureka  Lighting  Company  of  Eureka,  Cal.,  is 
planning  for  the  erection  of  a  pow-er  plant  on  the 
south  fork  of  Trinity  River.  The  company  expects 
to  expend  about  $2,000,000  in  construction  work. 

The  Arrowhead  Reservoir  Company  of  San  Ber- 
nardino, Cal.,  has  let  the  contract  for  the  construc- 
tion of  the  cement  concrete  core  wall  of  the  dam 
to  be  thrown  across  the  outlet  of  Little  Bear  Val- 
ley. It  will  make  a  lake  over  four  miles  long,  of 
varying  w-idth,  and  150  feet  deep  at  its  greatest 
depth.  The  water  stored  will  irrigate  thousands 
of  acres  in  the  valley  and  will  be  the  basis  of  a 
great  electric-power  system. 

The  Pacific  Electric  Railway  Company  of  Saw- 
telle,  Cal.,  is  contemplating  the  erection  of  a  sub- 
power  station  in  that  place. 

More  than  half  of  the  500,000  shares  of  the  North 
Mountain  Pow-er  Company,  wdiich  was  recently  in- 
corporated for  the  purpose  of  developing  an  elec- 
trical power  plant  on  the  Smith  River,  to  supply  Eu- 
reka and  the  adjacent  towns,  has  been  subscribed 
and  work  begun.  J.  Ralston  and  J.  B.  Rogersare 
engineering  the  work  and  have  crews  in  the  iield. 
Machinery-  and  the  necessary  wires  and  insulators  have 
been  ordered.  Immediately  upon  the  completion 
of  the  initial  line  into  Eureka  work  will  begin  upon 
the  company's  water  rights  on  the  south  fork  of 
the  Trinity  River  in  Trinitj-  County  and  upon  all 
the  branches  of  the  Smith  in  Del   Norte  Courrt>'. 

There  promises  to  be  a  lively  contest  over  the 
proposed  San  Jose-Pacific  Railway,  which  will  run 
along    Main    Street    in    Los    Gatos,    between    F.    S. 
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Granger  and  the  Interurban  Company.  Both  inter- 
ests have  applied  to  the  Los  Gatos  trustees  for  a  fran- 
chise. The  franchise  is  desired  for  the  Los  Gatos 
end  of  a  proposed  electric  hne  from  San  Jose  by 
way  of  Campbell. 

Henley  &  Bursell  of  Globe,  Cal,  have  received 
word  from  Washington  stating  that  their  applica- 
tion for  the  right-of-way  through  the  reserve  east 
of  Springfield  had  been  granted  and  that  the  _  con- 
test placed  upon  their  right-of-way  by  A.  G.  Wishon 
had  been  dismissed.  This  means  two  large  power 
plants  for  'Middle  Tule. 

The  Pacific  Coast  Company  will  substitute  a 
third-rail  system  for  the  existing  mule  trains  in  the 
Black  Diamond  and  Gem  rnines  at  Seattle,  Wash. 

Messrs.  Rogers  and  Lilburn.  vice-president  and 
treasurer  of  the  Watsonville  Transportation  Com- 
pany, have  been  visiting  in  HoUister,  Cal.,  with  a 
view  to  extending  the  electric  line  from  Watsonville 
to  HoUister.  A. 


PERSONAL. 

Elihu  Thomson  was  elected  president  of  the  Com- 
mercial Club  of  Boston  at  the  recent  annual  election 
held  in  that  city. 

Wallace  Franklin,  manager  for  Westinghouse, 
Church,  Kerr  &  Co.  in  Detroit,  has  gone  to  St.  Louis 
to  look  after  the  affairs  of  the  company  in  connection 
with  the  World's  Fair. 

C.  O.  Baker,  president  of  Baker  &  Co.,  of  New- 
ark, N.  J.,  and  New  York  city,  refiners  and  artisans 
in  platinum,  gold  and  silver,  sailed  on  Wednesday, 
May  iSth,  on  the  White  Star  steamship  Cedric  for 
his  annual  trip  abroad. 

T.  F.  Manville,  president  of  the  H.  W.  Johns- 
Manville  Company  of  New  York ;  E.  B.  Hatch, 
president  of  the  Johns-Pratt  Company  of  Hartford, 
and  J.  W.  Perry,  manager  of  the  electrical  depart- 
ment of  the  former  company,  are  in  England  and  will 
return  about  June  loth. 

Gordon  M.  Arnold  has  passed  his  examination  for 
entrance  to  the  United  States  Military  Academy  at 
West  Point,  and  is  now  ready  to  enter  that  institu- 
tion, which  he  expects  to  do  on  June  i6th.  Mr. 
Arnold,  who  is  a  brother  of  Bion  J.  Arnold,  is  a 
graduate   of   Armour   Academy   in    Chicago. 

Edward  B.  Ellicott  has  returned  to  Chicago  from 
St.  Louis,  where  he  has  been  in  charge  of  the  elec- 
trical construction  at  the  exposition.  He  will  re- 
sume his  work  as  city  electrician,  having  completed 
the  exposition  work  with  the  exception  of  a  few  de- 
tails, which  will  require  him  to  return  for  several 
days. 

David  R.  Fraser  died  at  his  home  in  Chicago,  on 
May  31st,  from  a  stroke  of  apoplexy.  He  was  80 
years  old.  Mr.  Fraser  was  identified  with  the  in- 
vention and  manufacture  of  mining  machinery.  He 
came  to  Chicago  in  1848  and  was  first  connected 
with  the  firm  of  Gates  &  McKnight,  which  after- 
ward became  Gates,  Warner,  Chalmers  &  Fraser, 
and  later  was  reorganized  as  Fraser  &  Chalmers.  In 
1S91  he  started  a  large  plant  in  Great  Britain  to  take 
care  of  the  company's  foreign  business.  Mr.  Fraser 
retired  in  1893  and  after  his  retirement  the  concern 
was  merged  into  the  present  Allis-Chalmers  Com- 
pany. Mr.  Fraser  was  born  in  Berwick-on-the- 
Tweed,  Scotland.  A  widow  and  three  children  sur- 
vive him. 


ELECTRIC  LIGHTING. 

The  proposition  to  bond  the  village  of  Manton, 
M'ich.,  for  $8,000  to  increase  and  extend  the  electric- 
light  plant  and  waterworks  was  carried  at  a  recent 
election. 

The  Missouri,  Kansas  and  Oklahoma  Railroad 
Company  contemplates  improving  its  electric-lighting 
plant  at  Fayetteville,  Ark,  by  the  installation  of  a 
120-kilowatt  unit  to  be  operated  by  a  steam  turbine. 

The  City  Council  of  Ottawa,  III,  has  renewed  the 
lighting  contract  with  the  electric-light  company. 
Some  of  the  citizens  and  a  number  of  the  aldermen 
had  expressed  themselves  in  favor  of  a  municipal 
plant. 

An  electric-light  plant  and  system  of  waterworks 
will  be  installed  at  Johnston  City,  111.,  by  J.  A. 
Hamilton,  T.  C.  Reed  and  O.  B.  Bagshaw,  who  have 
incorporated  as  the  Johnston  City  Electric  Light  and 
Water  Works,  with  a  capital  of  $io,ooo. 

The  finance  committee  of  the  city  of  Reading,  Pa., 
has  reported  favorably  on  the  proposition  for  the 
holding  of  a  special  election  to  secure  the  assent 
of  the  voters  to  a  loan  of  $200,000  for  the  erection 
and  maintenance  of  a  municipal  electric  plant. 

The  Baltimore  Refrigerating  and  Heating  Com- 
pany has  applied  to  the  City  Council  of  Baltimore 
for  the  use  of  the  city  subways  and  for  permission 
to  erect  poles  and  string  wires  for  furnishing  elec- 
tricity for  light  and  power  purposes  in  the  business 
district  of  Baltimore. 

In  the  United  States  Circuit  Court  for  the  dis- 
trict of  New  Jersey,  in  the  case  of  the  General  Elec- 
tric Company  against  McKeon  et  al..  Judge  Archi- 
bald recently  ordered  that  a  preliminary  injunction 
be  issued  and  directed  to  the  defendants,  William 
F.  M'cKeon  and  Joseph  Conning,  restraining  them 
and  their  agents  from  directly  or  indirectly  selling 
or   otherwise   disposing   of   any   old   or   second-hand 


"Edison"  incandescent  electric  lamps  without  plainly 
and  unmistakably  marking  them  with  the  words 
"used  and  second-hand,"  until  the  further  order  of 
the  court.  Two  other  preliminary  Injunctions  of 
substantially  similar  character  have  been  issued 
against  other  dealers. 

-  The  city  of  Harrisonburg,  Va.,  will  issue  bonds 
to  the  amount  of  $60,000  for  the  purpose  of  estab- 
lishing an  electric  plant.  It  proposes  to  build  a  dam 
on  the  Shenandoah  River  at  a  point  16  miles  distant 
and  generate  electricity  to  be  transmitted  for  light- 
ing the  streets  and  municipal  buildings  and  furnish- 
ing power  to  manufacturing  plants.  The  cost  of  the 
entire  plant  is  estimated  at  $53,000. 


a  graduate  of  Cornell  LTniversIty,  and  prior  to  taking 
up  educational  work  was  engaged  in  railroad  and 
bridge    engineering. 


PUBLICATIONS. 


ELECTRIC  RAILWAYS. 

What  is  said  to  be  the  first  electric  railroad  In 
Denmark  is  to  be  built  on  the  island  of  Seeland.  The 
road  will  extend  across  the  island  and  will  be  56.SI 
miles  in  length. 

The  Rockford  (111.)  and  Interurban  Electric  Rail- 
way Company  Is  Improving  its  city  system.  New 
rails  are  being  laid  and  a  number  of  new  summer 
cars  have  been  put  on. 

The  Iowa  and  Illinois  Railway  Company,  which 
is  building  an  electric  railway  between  Clinton  and 
Davenport,  Iowa,  has  decided  to  locate  Its  shops, 
power  house  and  offices  in  Clinton. 

The  new  Sterling  and  Dixon  (111.)  interurban 
electric  railway,  which  was  recently  completed,  has 
been  opened  for  traffic.  Regular  hourly  service  will 
be  established  between  the  two  terminals. 

The  Nashville,  Columbia  and  Gallatin  Interurban 
Electric  Railway  Company  is  about  to  build  a  fine 
new  power  house  in  Nashville,  Tenn.  It  is  stated 
that  $500,000  will  be  expended.  J.  H.  Connor  is 
president  of  the  company. 

The  entire  Issue  of  $650,000  bonds  by  the  Union 
Electric  Company  of  Dubuque,  Iowa,  to  pay  for  im- 
provements in  track  and  properly  has  been  taken 
by  the  stockholders  of  the  company.  Local  capital- 
ists have  considerable  faith  In  the  Dubuque  enter- 
prise. 

The  Pioneer  Electric  Railway  Company  of  Minne- 
apolis, Minn.,  has  been  incorporated  in  the  office  of 
the  secretary  of  state  with  a  capital  stock  of  $100,000. 
The  company  will  construct  an  electric  line  from 
White  Rock  to  Minneapolis  and  St.  Paul.  The  in- 
corporators are  P.  W.  McAllester,  H.  F.  Johnson, 
F.  D.  Woodbury  and  B.  F.  Cooper  of  Minneapolis 
and  A.  W.  Holmes  of  St.  Paul. 

The  United  Slates  Supreme  Court  has  affirmed  the 
decision  of  the  United  States  Circuit  Court  for  the 
Northern  District  of  Ohio  in  the  Cleveland  (Ohio) 
street-railway-fare  cases,  and  the  opinion  is  favor- 
able to  the  railway.  The  cases  involved  the  validity 
of  the  ordinance  passed  by  the  City  Council  of  Cleve- 
land in  1898,  fixing  the  rate  of  fare  at  four  cents  cash 
or  seven  tickets  for  25  cents.  The  court  held  that 
the  consolidation  ordinance  of  1885,  fixing  fares  at 
five  cents,  constituted  a  contract  binding  both  on  the 
city  and  the  railway  companies. 


POWER  TRANSMISSION. 

A  waterpower-electrical  plant  is  to  be  built  for 
transmitting  power  to  operate  a  new  cotton  fac- 
tory at  Francis,  Ga.  The  plans  are  said  tg. con- 
template the  erection  of  a  dam  to  develop  several 
thousand  horsepower.  It  is  rumored  that  J.  F.  Little 
is  interested. 

The  Albany  Power  and  Manufacturing  Company 
of  Albany,  Ga.,  will  develop  its  proposed  waterpower 
on  the  Muckafoonee  Creek  If  the  contract  made  be- 
tween the  city  and  the  company  is  ratified  by  the 
voters  on  June  9th.  The  contract  is  for  10  years 
and  calls  for  3C0  horsepower  of  electrical  energy 
annually  for  operating  the  city  light  and  water  plant 
for  a  consideration  of  $8,000  a  year. 


SOCIETIES  AND  SCHOOLS. 

Invitations  are  extended  by  the  trustees  and  fac- 
ulty of  the  Worcester  Polytechnic  Institute  to  its 
annual  commencement.  Commencement-week  exer- 
cises will  extend  from  June  5th  to  pth.  The  com- 
mencement address  \vill  be  given  by  Dr.  Ira  Remsen, 
president  of  Johns  Hopkins  University,  on  June  pth. 

The  annual  convention  of  the  National  Electrical 
Contractors'  Association  will  be  held  in  St.  Louis 
on  September  14th  to  i6th.  A  special  convention 
train  will  leave  Grand  Central  Station,  New  York 
city,  Saturday.  September  loth,  at  i  p.  m.,  for  St. 
Louis,  where  It  is  due  to  arrive  on  Sunday,  Sep- 
tember nth,  at  6:45  p.  m.  Headquarters  of  the 
eastern  delegates  will  be  at  the  Washington  Hotel. 
Alex.  Henderson,  527  West  Thirty- fourth  Street, 
New  York  city,  is  master  of  transportation. 

Professor  A^.  M'arston,  who  for  12  years  has  been 
in  charge  of  the  civil-engineering  department  of  the 
Iowa  State  College  at  Ames,  has  recently  been 
elected  dean  of  the  engineering  division.  The  present 
enrollment  of  the  engineering  division  is  670  stu- 
dents. A  new  engineering  building  has  also  recently 
been  erected  at  a  cost  of  $220,000.     The  new  dean  is 


The  R.  Thomas  &.  Sons  Company  of  East  Liver- 
pool, Ohio,  is  sending  out  a  price  list  of  its  wiring 
cleats  and  wire  holders.  High-potential  insulators, 
telegraph  insulators  and  floor  tubes  are  also  manu- 
factured by  the  company. 

Gyrofans,  a  product  of  the  Jandus  Electric  Com- 
pany of  Cleveland,  are  described  in  a  pamphlet  from 
that  company,  'l  ne  gyrofan  Is  mounted  on  a  sup- 
port which  rotates  in  a  horizontal  plane,  through 
the  reaction  of  the  fans,  and  disturbs  the  air  In  all 
directions.  It  is  also  made*  with  a  hanger  in  the 
form  of  an  electrolier,  with  a  light  attachment. 

The  Nernst  Lamp  Company  of  Pittsburg  has  is- 
sued a  small  catalogue,  describing  44  and  55-watt 
Nernst  lamps.  This  small-size  lamp  has  special  ad- 
vantages which  are  set  forth  In  the  catalogue.  The 
lamp  Is  described  In  all  Its  parts,  a  radical  change 
being  made  in  the  heater  and  holder,  the  latter  de- 
signed so  that  a  complete  new  holder  may  be  replaced 
when  the  glower  or  heater  fajls. 

'"The  Shawinlgan  Water  and  Power  Company,  Its 
Property  and  Plant,"  is  the  title  of  a  very  interesting 
publication  Issued  by  the  company  and  descriptive 
of  the  organization  and  equipment  of  this  great 
power-development  undertaking.  Many  pictures  are 
contained,  showing  the  plant.  Its  machinery  and  the 
interesting  points  about  the  river  and  the  town  of 
Shawinigan  Falls,  Quebec.  Maps  are  also  given 
and  profiles  which  aid  In  making  clear  the  excellent 
description  of  the  plant.  Transmission  lines  con- 
structed out  in  various  directions  from  Shawinigan 
Falls  are  described.  In  short,  the  pamphlet  Is  In- 
tended to  furnish  accurate  information  regarding 
the  plant  of  this  company  and  also  to  set  forth  some 
of  the  reasons  why  Shawinigan  Falls  is  a  desirable 
location  for  manufacturing  industries. 

The  new  publication  just  Issued  by  the  Westing- 
house  Electric  and  Manufacturing  Company  entitled 
the  "Works  of  the  Westinghouse  Electric  and  Man- 
ufacturing Company"  is  certainly  a  creditable  piece 
of  work,  especially  in  the  matter  of  illustrations  and 
cover  design.  The  descriptions  which  it  contains 
are  of  an  interesting  and  instructive  nature.  Among 
them  are  the  "Interborough  Rapid  Transit  Com- 
pany's Installations,"  the  "Installation  for  the  Lou- 
isiana Purchase  Exposition,"  the  "South  Side  Ele- 
vated Railroad  Company,  Chicago,"  and  "Niagara 
Falls  Installations."  Many  interesting  views  are 
shown  about  the  factory,  with  descriptions  of  the 
processes  by  which  the  products  of  the  company 
are  turned  out.  The  sociological  aspects  of  the 
company's  organization  are  also  taken  up,  such  as 
its  clubs  and  forms  of  amusement  for  the  employes. 
On  the  next  to  the  last  page  Is  a  map  showing  the 
location  of  the  Westinghouse  interests. 


SPACE    TELEGRAPHY. 

The  Navy  Department  has  been  given  permission 
to  establish  a  space-telegraph  station  on  the  lightship 
at  Nantucket  shoals.  It  Is  proposed  to  utilize  the 
lightship  station  in  connection  with  the  ships  of  the 
navy  for  the  collection  of  meteorological  information 
to  be  transmitted  to  the  hydrographic  offices  at  New 
York,  Boston  and  elsewhere ;  to  report  passing  ves- 
sels and  as  an  accommodation  to  all  ships  equipped 
with  space-telegraph  apparatus. 


MISCELLANEOUS. 


The  Ohio  Electric  Advertising  Company  of  Cin- 
cinnati, organized  by  G.  R.  Harms,  William  Moore, 
G.  W.  Carr,  M.  M.  Harms,  Harry  C.  Busch  and 
Charles  E.  McCarthy,  has  been  incorporated  with  a 
capital  of  $10,000, 

The  first  death  due  to  electricity  in  the  New 
York  rapid  transit  subway  is  said  to  have  occurred 
last  week.  *  While  light  circuits  were  being  tested 
Foreman  John  Southwayd  received  a  current  of  high 
voltage  and  died  Instantly.  The  body  was  badly 
burned. 

The  Dominion  of  Canada  Exhibition,  otherwise 
known  as  the  Winnipeg  Fair,  will  be  opened  on 
July  24th  and  continue  till  August  6th  next.  The 
Dominion  government  has  granted  the  sum  of  $50,000 
to  assist  In  making  the  fair  a  success.  All  applica- 
tions or  requests  for  Information  must  be  directed 
to  Exhibition  Department  of  the  Canadian  Manu- 
facturers' Association,  Toronto,  Ontario.  Foreign 
exhibits  are  invited  and  foreign  exhibitors  will  be 
accorded  the  same  benefits,  power  for  processes  of 
manufacturing,  exhibiting,  etc.,  as  are  granted  to 
Canadian  manufacturers. 

A  feed  wire  on  the  Lowell  division  of  the  Boston 
and  Northern  street  railway  line  in  Hudson  dropped 
across  the  railroad  track  recently  and  proved  strong 
enough  to  stop  a  freight  train,  which  was  going  at 
the  rate  of  12  miles  an  hour  on  an  up  grade.  The~ 
wire  had  sagged  sufficiently  to  catch  the  locomotive 
just  below  the  headlight.  Poles  for  almost  half  a 
mile  were  ripped  up  and  a  house  which  stood  near 
the  track  was  lifted  on  one  side  several  feet  in  the 
air   by   the   cable,   drawn   taut   in    front  of   the  train. 
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The  train  was  brought  to  a  standstill  with  the 
locomotive  wheels  revolving  on  the  rails.  Steam  was 
shut  off  and  the  train  backed  up  to  release  the  wire, 
but  the  trainmen  dared  not  touch  it  for  fear  that  the 
power  was  on.  The  Lowell  and  Nashua  lines  were 
interrupted  while  repairs   were  being  made. 


TRADE  NEWS. 


The  Electrical  Equipment  and  Inspection  Com- 
pany of  New  York  city,  capitalized  at  $25,000,  has 
received  a  charter  in  Illinois,  with  a  capital  of  $2,500. 

Sealed  proposals  are  being  invited  until  June  7th 
for  supplying  electric  fittings  and  materials  and  elec- 
tric-light wires  and  cables  to  United  States  buildings 
under  control  of  the  Treasury  Department  east  of 
the  Rocky  Mountains.  Specifications  and  blank 
forms  will  be  furnished  upon  application  to  the 
secretary  of  the  treasury,  Washington,  D.  C. 

Sealed  proposals  will  be  received  at  Kilbourn  City, 
Wis.,  until  June  gth  for  furnishing  all  labor,  mate- 
rial and  apparatus  necessary  for  the  construction 
of  a  complete  electric-lighting  plant  for  the  village 
of  Kilbourn  City  in  accordance  with  the  plans  and 
specifications  on  .file  with  the  village  clerk.  Copies 
of  the  specifications  may  be  seen  at  the  office  of 
L.  W.  Burch,  engineer,  at  323  East  Wilson  Street, 
Madison,  Wis. 

Sealed  proposals  will  be  received  by  the  supervis- 
ing architect,  Washington,  D.  C,  until  June  2Sth 
for  the  installation  of  an  electric  passenger  elevator 
in  the  postoffice  and  court  house  at  Montgomery, 
Ala,  Drawing  and  specification  are  on  file  at  the 
Treasury  Department.  Also  until  June  21st  for  the 
plumbing,  heating  and  ventilating  apparatus  and 
electric  wiring  and  conduits  in  workrooms  under  ter- 
race at  the  Mint  at  Philadelphia. 

The  trustees  of  the  Stilwell-Bierce  &  SmitH-Vaile 
Company  of  Dayton,  Ohio,  are  about  to  offer  the 
properties  of  the  company  for  sale  at  public  auction 
in  three  ways,  the  best  aggregate  result  to  be  ac- 
cepted. The  old  plant,  machinery  and  appliances, 
covered  by  a  $300,000  mortgage-bond  issue,  is  to  be 
first  offered  in  bulk :  all  the  rest  of  the  property 
will  be  offered  in  bulk  next,  and.  finally  the  property 
as  an  entirety,  with  the  good  will,  is  to  be  offered. 
A  deposit  of  $10,000  is  to  be  made  with  each  partial 
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offering  and  $25,000  on  the  entirety.  The  trustees 
are  H.  E.  Talbott,  W.  S.  Rowe  and  N.  H.  Davis, 
with  offices  at  Dayton. 

The  supervising  architect  at  the  Treasury  De^ 
partment,  Washington,  D.  C,  will  receive  sealed 
proposals  until  June  30th  for  the  construction,  in- 
cluding plumbing,  heating  apparatus,  electric  wir- 
ing and  conduits  of  the  postoffice  at  Gainesville, 
Texas,  in  accordance  with  drawings  and  specifications 
on  file  at  the  office  of  the  postmaster  at  Gainesville. 

Sealed  proposals  will  be  received  by  the  supervis- 
ing architect,  Treasury  Department,  Washington, 
D.  C,  for  the  construction,  including  heating  ap- 
paratus, plumbing,  electric  wiring  and  conduits  of 
the  postoffices  at  Sterling.  111.,  and  Elkhart,  Ind..  in 
accordance  with  the  drawings  and  specifications, 
copies  of  which  may  be  had  of  the  supervising  archi- 
tect or  of  the  postmaster  of  the  cities  named.  Bids 
■on  the  former  will  be  opened  on  July  7th  and  the 
latter  on  July  nth. 


BUSINESS. 

The  Electric  Appliance  Company,  Chicago,  is  ad- 
vertising itself  as  headquarters  for  heating  apparatus 
and  asserts  that  central  stations  may  make  business 
grow   where   none   grew   before   by   advertising   and 

pushing  the  company's  appliances. 

Having  recently  perfected  his  new  ''differential" 
waterwheel  governor.  Mark  A.  Replogle  of  Akron, 
Ohio,  has  been  retained  by  the  Replogle  Governor 
Works  as  chief  engineer,  and  the  manufacture  and 
sale  of  this  new  machine  will  be  begun  in  earnest. 

The  A.  Nelson  M'anufacturing  Company  of  Chi- 
cago wishes  to  announce  to  users  of  electrical  appa- 
ratus that  it  is  prepared  to  manufacture  tools,  dies 
and  metal  specialties  and  do  screw-machine  work, 
etc.,  guaranteeing  satisfaction   in  all  particulars. 

The  Western  Salvage  Wrecking  Agency,  of 
which  Samuel  Gans  is  manager,  will-  sell  at  public 
auction,  Tuesday,  June  7,  1904,  at  its  temporary 
salesrooms.  117-123  Market  Street,  Chicago,  a  large 
quantity  of  bare  and  insulated-copper  wire,  galva- 
nized-iron  wire  cables,  cordage,  etc.  These  goods 
are  salvage  from  the  recent  fire  at  the  Chicago  store 
of   the   American   Electrical   Works,   and   the  sale   is 
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for  the  account  of  the  fire  underwriters.     Goods  vviil 
be  sold  in  lots,  and  catalogues  may  be  had  on  request. 

The  Automatic  Electric  Company  extends  to  all 
a  hearty  nivitation  to  visit  its  lieadquarters  at  the 
St.  Louis  Exposition  for  the  purpose  of  inspectin<> 
Its  large  working  exhibit  in  section  24,  Palace  of 
Electricity.  Visitors  will  be  courteously  received  and 
given  an  opportunity  to  acquaint  themselves  with 
the    system. 

W.  S.  Seaman  &  Co.,  Milwaukee,  Wis.,  have  tor 
many  years  manufactured  sound-proof  '  telephone 
booths  which  are  extensively  used  in  various  parts 
of  the  co.untry.  The  company  has  issued  a  new 
catalogue  and  states  that  it  has  a  special  proposition 
of  exceptional  interest.  Those  interested  in  tele- 
phone booths  are  requested  to  communicate  with  the 
Seaman  company. 

The  Ohio  Valley  Glass  Company,  manufacturer  of 
glass  insulators,  is  calling  the  attention  of  the  trade 
to  its  products  in  this  line.  It  is  maintained  that 
these  insulators  are  especially  noted  for  their  strength 
and  toughness  and  are  guaranteed  to  be  standard 
in  every  respect.  Particulars  concerning  the  product 
may  be  had  on  application  to  the  company's  office  at 
1501    Monadnock   Building,    Chicago. 

The  Monarch  Electric  and  Wire  Company  of  Chi- 
cago has  secured  the  exclusive  agency  for  a  useful 
and  practical  telephone  attachment.  It  is  a  pneu- 
matic receiver  cushion,  which  may  be  adjusted  or 
attached  to  any  receiver  by  simply  slipping  over  the 
end.  It  makes  a  soft  cushion  for  the  ear,  wiiich  is 
desirable,  especially  vthen  one  has  to  wait  for  lengthy 
information  or  data.  It  excludes  all  surrounding 
noises  and  prevents  any  shock  or  concussion  to  the 
ear. 

Westinghouse-Parsons  steam  turbines  are  to  be 
installed  in  the  new  power  station  of  the  Union 
Metallic  Cartridge  Company  at  Bridgeport,  Conn. 
The  initial  installation  will  consist  of  two  turbo- 
generator units,  each  of  soo-kilowatt  capacity.  The 
two  units  will  operate  in  parallel,  and  will  furnish 
440-volt,  three-phase  current  at  7,200  alternations  a 
minute  for  general  power  and  lighting  purposes. 
The  turbines  will  operate  under  150  pounds  steam. 
28-inch  vacuum,  and  possibly  superheat.  The  in- 
stallation is  in  charge  of  Samuel  M.  Green,  consult- 
ing engineer,  Holvoke,  Mass. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


760,426.  Alternating-current  Wattmeter.  Frank  Con- 
rad. Edgewood  Park,  Pa.,  assignor  to  the  West- 
inghouse  Electric  and  Manufacturing  Company, 
Pittsburg.  Pa.  Application  filed  February  20, 
1903. 

Two  nuadrature-adjusting  coils  connected  together  in 
parallel  circuit  are  connected  with  a  fixed  resistance  com- 
mon to  the  circuits  of  the  coils.  A  second  resistance 
and  means  for  transferring  any  desired  portion  of  the 
latter  from  the  circuit  of  either  coil  to  that  of  the  other 
are  supplied. 

760,463.  Wireless-signaling  System.  Guglielmo  Mar- 
coni, London,  England,  assignor  to  Marconi's 
Wireless  Telegraph  Company.  Application  filed 
September  10,  1903- 

An  elevated  conductor  comprising  an  upright  wre 
or  rod  and  a  number  of  wires  extending  outwardly  in  ele- 
vated positions  augment  the  distance  to  which  intelligible 
signals  may  be  transmitted  with  a  given  amount  of  energy. 

760,480.  System  of  Electrical  Distribution.  John  S. 
Peck.  Pittsburg,  and  Joseph  W.  Farley,  East 
Pittsburg,  Pa.,  assignors  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application  filed  July  3,  1903. 

Transformers  connected  to  a  two-pbase  circuit  supply 
three-phase  energj-.  Regulating  transformers  having  their 
secondary  windings  connected  in  series  with  secondary 
windings  of  the  main  transformers  have  primary  windings, 
the  active  lengths  of  which  have  the  ratio  of  0.S67  to  i. 
Two  auxiliary  transformer  windings  may  be  connected 
with  variable  lengths  in  series  with  the  respective  primary 
windings  of  the  Regulating  transformers.      (See    cut.) 

760.483.  Gas  or  Vapor  Electric  Apparatus.  Max 
von  Recklinghausen,  New  York,  N.  Y..  assignor 
to  the  Cooper  Hewitt  Electric  Company.  Ap- 
plication filed  February  14,  1903.  Renewed  Sep- 
tember 29,  1903. 

A  gas  or  vapor  electric  apparatus  comprises  a  container 
of  metal,  a  conducting  gas  or  vapor  within  suitable  elec- 
trodes and  means  for  insulating  the  negative  electrode 
from  the  metal  of  the  container. 

760.565.  Electrical  Switching  Apparatus.  Walter  J. 
Richards,  Milwaukee,  Wis.  Application  filed 
April  29,   1903. 

The  disposition  of  the  pole  pieces  of  two  electromag- 
nets and  of  their  armatures  is  such  that  the  energization 
of  one  of  the  electromagnets  causes  a  rotation  of  the 
shaft  to  cause  an  electrical  connection  between  the  movable 
and  the  stationary  contact  pieces,  while  an  energization 
of  the  other  electromagnet  causes  a  rotation  of  the  shaft 
to  cause  a  break  in  Uie  connection  between  the  contact 
pieces. 

760.567.  Electrochemical  Gas  Lighter.  Ignatz  Roth- 
stein,  Berlin,  Germany.  Application  filed  May 
12,  1903. 

A  gas  lighter  comprises  a  source  of  electricity,  con- 
ductors extending  from  it,  a  short  wire  connecting  tlie 
conductors,  platinum  wires  extending  from  the  short 
wire  and  an  arm  supported  by  the  conductors  having  its 
outer  end  adapted  to  support  the  outer  ends  of  the 
platinum  wires  beyond  the  ends  of  the  conductors. 

760.568.  Electric  Indicator.  Edward  Sadler,  Upper 
Tooting.  England.  Application  filed  May  16, 
1903. 


Issued  (United  States  Palenl  Office)  May  2^,  ig04. 

Indicating  coils  severally  connected  electrically  to  the 
points  whence  signals  are  to  be  transmissible  are  associated 
with  a  corresponding  series  of  resetting  coils  collectively 
connected  in  series  and  common  to  all  the  signal  circuits, 
the  indicating  and  resetting  coils  being  located  in  pairs 
with  their  similar  poles  adjacent  to  one  another.  A  series 
of  vibratory  pole  pieces  located  to  be  magnetized  by  one 
of_  the  coils  to  be  respectively  repelled  from  tJie  other 
coil  when  current  is  flowing  in  both  coils  of  a  pair  and 
to  be  attracted  when  one  of  the  coils  is  idle  co-operate 
with  a  series  of  corresponding  signal  disks  movable  with 
pole  pieces. 

760,573.  Telephone  Exchange  System.  Charles  E. 
Scribner,  Jericho,  Vt..  assignor  to  the  Western 
Electric  Company,  Chicago,  111.  Application 
filed   September  I's,   1902. 

A  winding  of  a  repeating  coil  is  included  in  the  cir- 
cuit of  the  line  at  the  central  office.  A  local  telephone 
circuit,  a  second  winding  of  the  repeating  coil,  a  source 
of  current,  and  a  signal  device  included  therein  are  asso- 
ciated with- means  controlled  by  the  relay  adapted  to  vary 
the  resistance  of  the  local  circuit  to  actuate  the  signal  de- 
vice. 


NO.    760,480. — DISTRIBUTING    SYSTEM. 

760,574.  Electric  Pole  Changer.  Charles  E.  Scrib- 
ner, Jericho,  Vt.,  assignor  to  the  Western  Elec- 
tric Company,  Chicago,  111.  Application  filed 
September  15,  1902. 

A  switch  operating  to  intermittently  make  and  break  the 
circuit,  causes  impulses  of  current  to  actuate  the  signal 
device.  A  conductor  is  adapted  to  shunt  the  switch,  a 
spark-preventing  device  is  included  therein,  and  a  key 
controls  the  shunt  conductor  and  co-operates  with  the 
switch  to  close  the  sbunt  momentarily  while  the  switch 
operates  to  break  circuit,  whereby  the  spark  at  break  is 
suppressed.      (See  cut  on  next  page.) 

760,577.  Clutch  Mechanism.  Severn  D.  Sprong, 
New  York,  N.  Y..  assignor  of  one-half  to  James 
H.  Harnden,  New  York,  N.  Y.  Application  filed 
October  29,   1903. 

Combined  with  a  driven  shaft  having  disks  secured 
thereon  is  a  sleeve  loose  on  the  shaft  between  the  disks. 


A  gear  wheel  on  each  end  of  the  sleeve  carries  a  clutch 
nm  in  juxtaposition  to  the  adjacent  disk.  Magnetizing 
coils  are  provided  for  both  clutch  rims,  with  provision 
for  reversely  rotating  the  gear  wheels  for  alternately  ener- 
gizing the  coils. 

760,591.  Fan-motor  Support.  Ernest  P.  Warner, 
Chicago,  111.,  assignor  to  the  Western  Electric 
Company,  Chicago,  111.  Application  filed  Sep- 
tember 8,  1902. 

A  supporting  base  for  an  electric   fan   is  described. 

760.601.  High-tension  Oil  Switch.  Henry  P.  Ball, 
New  York,  N.  Y..  assignor  to  the  General  In- 
candescent Arc  Light  Company,  New  York, 
N.  Y.     Application  filed  February  25.  1902. 

An  electric  switch,  comprising  an  insulated  chamber,  a 
pivoted  platform  in  the  chamber,  and  an  oil  well  mounted 
on  the   platform  is  described. 

760.602.  Oil  Switch.  Henry  P.  Ball,  New  York. 
N.  Y..  assignor  to  the  General  Incandescent  Arc 
Light  Company.  New  York,  N.  Y.  Application 
filed    March    10,    1902. 

Combined  with  the  conductors  of  a  distribution  sj'stem 
and  the  interposed  connecting  means  between  the  switches 
are  a  pair  of  switches  in  each  leg  of  the  system,  each 
switch  comprising  a  removable  oil  well,  a  pair  of  oppositely 
disposed  suspended  contacts,  and  a  pivoted  knife  blade. 

760.603.  Electric  Switch.  Henry  P.  Ball.  New  York. 
N.  Y..  assignor  to  the  General  Incandescent  Arc 
Liglit  Company,  New  York,  N.  Y.  Application 
filed  July  5,  1902. 

Fixed  contacts,  movable  bridging  devices,  a  pair  of 
solenoidal  magnets,  a  band  wheel,  a  band  connecting  the 
magnet  cores,  a  connecting  rod  interposed  between  the 
band  wheel  and  the  bridging  devices,  and  means  for  al- 
ternately   energizing   the  magnets  are   the    essential   parts. 

760,611.  Printing-telegraph  Receiver.  George  A. 
Cardwell.  New  York,  N.  Y.,  assignor  to  Frederic 
J.  Swift,  trustee.  New  York.  N.  Y.  Application 
filed   April    ir,   1903. 

An  arm  extends  from  the  shaft  of  a  rotary  type  wheel. 
A  series  of  stops  movable  into  and  out  of  the  path  of 
rotation  of  the  arm  are  actuated  by  electromagnets. 
Means  are  supplied  for  locking  all  of  the  stops  from 
operation,  including  the  one  actuated  after  one  has  been 
actuated. 

760,641.  Trolley  Pole.  Alfred  W.  Morgan,  Long- 
beach,  Cal.,  assignor  of  one-fourth  to  Lewis  ^f. 
Wood.  Longbeach,  Cal.  Application  filed  No- 
vember 16.   1903. 

A  lever  mechanism  holds  the  pole  suspended  and  com- 
prises two  levers,  one  of  which  is  connected  to  the  pole 
and  the  other  lever  having  link  connections  attached  to 
the  first-named  lever. 

760.643.  Third-rail  Guard  for  Electric  Railway?. 
\'"incent  M.  Newman.  Bayside.  N.  Y.  Applica- 
tion filed  February  16,  1904- 

A  third-rail  guard  comprises  longitudinal  timbers  pa:^l- 
lel  with  each  other  and  with  the  rail,  means  ror  fixedly 
attaching  two  of  the  timbers  to  the  cross  ties,  devices  at- 
taching another  ot  the  timbers  and  rendermg^  -t  movable 
away  from  the  rail  to  afford  access  thereto,  snq  means  for 
fastening  the    movable   timber  in   effective  position. 
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760,656.  Electric  Track  Switch-operating  Mechanism. 
Charles  W.  Squires  and  James  B.  Squires, 
Springfield,  Mass.  Application  filed  January  20, 
1903. 

In  a  track-switch-operating  mechanism  are  a  primary 
member,  and  a  secondary  solenoid  controlled  by  the 
movement  of  the  primary' member.  The  track  switch  is 
movably  controlled  by  successive  similar  movements  of 
the  secondary  solenoid  core. 

76o,6=,7.  Portable  Electric  Hand  Lamp.  George 
Stein.  New  York,  N.  Y.  Application  filed  July 
18,  1903. 

A  batter v  and  incandescent  lamp  are  contained  in  a 
portable  casing  having  a  lens  for  projecting  the  light. 

760,658.  Circuit-breaker.  Charles  R  Stoddard,  Bos- 
ton, Mass.,  assignor  to  the  American  Pneumatic 
Service  Company,  Dover,  Del.  Application  filed 
June  8,  1903. 

A  pivoted  swinging  member  is  normally  held  in  a  posi- 
tion near  the  limit  of  oscillation  when  the  circuit  is  open, 
and  released  when  the  circuit  is   closed. 


NO.    760,574. — ELECTRIC    POLE    CHANGER. 

760,679.     Circuit-breaker.     John     Burry,     Rid^cfield 
Park,   N.  J.     .Application  filed  August  30,   1902. 

In   a    transmitter   is  a    line  circuit-breaker  consisting  of 
two    springs    tensioned     to    press    normally    against    each 


I  wo     ^prwi^s     lensiont'U      lo     press      iiui  iiiiiiiy     ^^luiibi. 
Other.     An  electromagnet  operates  one  spring  to  open 
circuit. 


the 


760.711.  Automatic  Telephone  System.  James  C. 
Slater,  St.  Louis,  Mo.  Application  filed  March 
10,   1902. 

The  subscriber's  telephone  comprises  a  receiver  support, 
an  alarm  circuit,  an  alarm  therein,  a  circuit-closer  disaosed 
for  operation  by  the  receiver  support  and  a  second  cir- 
cuit-closer serving  when  in  position  to  close  the  alarm 
circuit  and  to  perform  the  additional  function  of  main- 
taining the  telephone  in  electrical  connection  with  a  sec- 
ond telephone  at  a   remote  point, 

760.712.  Storage-battery  Plate.  Edward  W.  Smith, 
Philadelphia.  Pa.,  assignor  to  the  Electric  Stor- 
age Battery  Company.  Philadelphia,  Pa.  Appli- 
cation  filed   September   10,    1903. 

Means  for  connecting  the  grid  and  perforated  cover 
plate  comprise  grooves  in  the  cover  plate  and  projections 
cast  from  the  grid  and  engaging  perforations  of  the 
plate   and    occupying    the    grooves. 

760.713.  Automatic  Regulator  for  Electric  Gener- 
ators. William  A.  Turbayne.  Lancaster,  N.  Y., 
assignor  to  Charles  M.  Gould,  New  York,  N.  Y. 
Application  filed  September  8.  1903. 

Details  are    described, 

760.714.  System  of  Electrical  Distribution.  William 
A.  Turbane',  Lancaster.  N.  Y.,  assignor  lo 
Charles  M,  Gould,  New  York.  N.  Y.  Application 
filed  November  2,  1903. 

In  an  electrical  system  arc  a  dynamo  and  external  cir- 
cuit, of  translating  devices,  and  a  storage  battery  in  the 
circuit.  Means  for  regulating  the  dynamo-field  strength 
are  provided,  also  a  magnetic  controlling  device  for  the 
regulator  having  differentially  acting  windings  respectively 
connected  with  the  supply  and  work  portions  of  the  cir- 
cuit. jV  third  winding  is  connected  in  shunt  across  the 
storage  battery. 

760,736.  Trolley-pole  Head.  John  E,  Greenwood, 
Utica,  N.  Y.  Application  filed  September  25, 
1903. 

Combined  with  a  trolley  pole  having  a  harp  mounted 
thereon  is  a  head  bolt  mounted  on  the  pole  to  have  a  lim- 
ited movement  in  a  vertical  plane.  Wheel  harps  are 
mounted  on  the  head  bolt  to  have  a  horizontal  movement 
and  trolley  wheels  are  journaled   in  the   harps. 

760,740.  Means  for  Safely  Conducting  Electric  Cur- 
rents. Edward  A.  Jarvis,  Port  Richmond,  N.  Y. 
Application  filed  December   16,    1903, 

Co-operating  with  a  primary  conductor  and  a  secondary 
conductor  insulated  therefrom  arc  means  adapted  to  close 
the  circuit  between  the  two  conductors.  Magnetic  means 
act  to  operate  the  circuit-closing  means,  the  magnetic 
means  consisting  of  a  permanent  magnet  having  attached 
both  poles  of  an  electro-horseshoe  magnet,  whereby  the 
permanent  magnet  is  strengthened  during  the  period  of 
excitement    of   the   electromagnet. 

760,756.  Leading-in  Device  for  Vapor  Conductors. 
Max  von  Recklinghausen,  New  York,  N.  Y., 
assignor  to  the  Copper  Hewitt  Electric  Company. 
New  York,  N.  Y.  Application  filed  February  20, 
1903. 

One  or  both  of  the  electrodes  is  composed  in  part  of  a 
conducting  fluid  and  a  conducting  rod  inside  the  fluid  is 
so  arranged  that  a  partial  cooling  is  eifected  and  better 
conduction    is   obtained,      (See  cut.) 

760.789.  Vapor  Electric-lamp  ^Manufacture.  Peter 
C  Hewitt.  New  York.  N.  Y.,  assignor  to  the 
Cooper  Plewitt  Electric  Company,  New  York, 
N.  Y.     Application  filed  December  4,  1903. 

As  a  means  for  protecting  the  seal  and  the  lead  wire  to 
tlie  positive  electrode  in  a  vapor  electric  apparatus  having 


a  negative  electrode  of  mercury  and  a  positive  electrode 
of  solid  material,  a  mass  or  puddle  of  mercury  is  located 
around  the  seal  during  the  process  of  manufacture. 

760,794.  Electrical  Bathing  Apparatus.  Robert  S. 
Lawrence,  Boston,  Mass.,  assignor  to  the  Con- 
solidated Inventors'  Corporation,  Boston,  Mass. 
Application  filed  August  3.  1903. 

Vibratory  current  is  sent  through  the  water  of  the 
bath  between  electrodes  at  the  ends  of  the  tub. 

760,798.  Circuit-breaker.  Andrew  C.  Miller,  Cor- 
ona, Cal..  assignor  of  one-half  to  Frank  Chase, 
Corona,   Cal.     Application  filed  May   19,   1902. 

A  circuit-breaker  comprises  a  fi.\ed  contact,  a  movable 
contact,  a  vertical  bar  pivoted  at  its  lower  end  out  of  bal- 
ance, a  normally  slack  connection  between  the  bar  and 
the  movable  contact,  means  for  normally  preventing  the 
bar  from  drawing  the  connection  taut,  means  for  auto- 
matically releasing  the  bar  and  a  switch  lying  in  the  path 
of  movement  of  the  bar. 

760,801.  Automatic  Trolley-controlling  Device.  Hor- 
ace W.  Nichols,  Philadelphia,  Pa.  Application 
filed   September  9,   1903. 

A  spring-controlled  drum  takes  up  the  slack  of  the  trol- 
ley rope. 

760,813.  Electric  Printing  Machine.  David  G.  Smyth. 
Hartford,  Conn.  Application  filed  February  16, 
1903. 

An  electromagnetic  device  actuates  the  striker  which 
does  the   printing. 

760,815,  Electric  Switch.  Frank  Stevens,  Philadel- 
phia,  Pa.     Application  filed  December  30,    1903. 

An  operating  frame  consists  of  two  T-shaped  frames 
combined  with  push  parts  connected  to  the  oiposite  hori- 
zontal arms.  .\n  insulating  block  interoosed  between  the" 
free  ends  of  the  other  legs  or  arms  of  the  T-shaped  frame 
carry  pins.  An  arch-shaped  supporting  frame  is  arranged 
between    the   two   T-shaped   frames. 

760,822.  Clutch.  Walter  S.  Timmis.  Brooklyn,  N.  Y. 
Original  application  filed  March  10.  1902.  Di- 
vided and  this  application  filed  December  9,  1902. 

.\n  electromagnet  operates  the  clutch  of  a  pattern- 
feeding   machine. 

760.S2S.  Trolley.  John  S.  Weckman  and  Robert  J. 
Millard,  Carnegie,  Pa.  Application  filed  October 
17,  1903. 

Details  arc  described. 

760,846.  Elcctric-railwaj'  Switch.  Rupert  L.  Bor- 
der, Pittsburg.  Pa.  Application  filed  October  15, 
1903. 

A  contact  is  suspended  from  the  trolley  wire,  a  com 
mutator  is  moujited  on  a  suitable  shaft  and  electrically  and 
mechanically  controlled  means  move  the  commutator. 
Brushes  are  set  alternately  to  engage  the  insulated  and 
contact  surfaces  of  the  comnnitator.  while  a  conductor 
simultaneously  energizes  the  commutator.  A  double  sole- 
noid is  electrically  connected  lo  the  brushes  and  to  the 
contact  of  the  trolley  wire. 

760.849.  Electric  Incandescing  Lamp.  Francis  M.-F. 
Cazin,  Hoboken.  N.  J.  Application  filed  Septem- 
ber I.  1903. 

A  dielectric  heat-conducting  support,  a  heat-iiroducing 
primary  conductor  wound  thereon  and  a  light-producing 
normally  non-conducting  filament  carried  by  the  support 
arc  embodied  in  the  invention.  The  support  and  con- 
ductor are  adapted  to  heat  the  filament,  whereby  it  be- 
comes conductive  and  short-circuits  the  heat-producing 
conductor. 

760,895.  Electric  Ciock-slriking  Mechanism.  Emil 
Meyer.  Swissvale,  Pa.  Application  filed  Septem- 
ber 24,   1903. 

A  circuit-breaker  wheel  is  engaged  by  a  brush.  A 
solenoid,  a  ievcr  connected  to  the  core  ofthc  solenoid,  a 
trip  lever,  a  circuit-breaker,  and  a  contact  carried  by  the 
trip  lever  f«r  engagement  with  the  circuit-breaker  are  the 
other    features. 


NO.   760,756. — LE.\D1NG-IN    lONLLCTuR    FOR    MERCURY- 
VAPOR    LAMPS. 

760,897.  Storage-battery  Plate.  Achilie  Meygret, 
Paris,  France,  assignor  to  Edward  T.  Magofiin, 
New  York,  N.  Y.  Application  filed  June  29, 
1903. 

A  grid  for  a  storage-battery  plate  consists  of  an  end 
piece  and  a  number  of  strips  or  bars  imitcd  with  the 
end  piece  and  definitely  separated  one  from  the  other  a 
small  distance  apart,  each  strip  having  on  eacli  outer  face 
a  receiving  surface  for  the  active  material,  the  receiving 
surfaces  running  parallel  with  the  outer  side  faces  of  the 
end  piece  of  the  plate. 

760.947.     Electric  Bond  for  Railway  Rails  or  Other 
Conductors.     John     S.     Alexander,    New    York, 
N.   Y.     Application   filed   February  25,    1903. 
Adjoining  ends  of  a  pair  of  electric  conductors  are  con- 
nected by  an   electric   bond    consisting  of  a    body    of   con- 
ducting material   confined   in  a  chamber   formed  by  a  seg- 
mental   end    recess    having    its    outer    end    or   mouth    shal- 
lower  than    the    inner  portion. 

760,955.  Electric  Signaling  System  and  Apparatus 
Employed  Therein.  Robert  G.  Callum,  Wash- 
ington, D.  C.     Application  filed  October  11.1902. 

Combined  with  a  spring-operated  signaling  instrument 
is  an  auxiliary  signaling  mechanism  having  an  inde- 
pendent  motive    power  and   adapted    to    be   .set   in   motion 


by    an    expansion    beyond    a    predetermined    point    of    tlic 
spring  controlling  the  operation  of   the  instrument. 

760,970.  Means  for  Controlling  Electric  Currents. 
Isidor  Deutsch, "  Montreal.  Canada,  assignor  to 
the  Electric  and  Train  Lighting  Syndicate,  Mon- 
treal, Canada.  Application  filed  April  30,  1902. 
Renewed  June  25^  1903. 

Details  are   described. 

760,976.  Electric  Signal  System.  Otto  Ernst,  Larch- 
mont,  N.  Y.  Application  filed  September  22, 
1903. 

A  single  feed  wire  of  one  polarity  and  a  pair  of  wires 
of  another  polarity  contain  alarm  mechanisms  connected 
in  multiple  with  the  last-mentioned  wires.  A  source  of 
electricity  is  connected    with  the   single  feed  wires. 

760,988.  Electrically  Controlled  Switch.  William 
H,  Hillyer.  Atlanta,  Ga.  Application  filed  Janu- 
ary 21,   1903. 

Solenoids    control    the   movable    part    of   the    switch. 


NO,    761,039.^ — TRANSFORMER    COIL    INSULATION 

761,000,  Trolley.  James  A.  Lavery,  New  York, 
N.  Y..  assignor  of  one-half  to  George  F.  Allen, 
Brooklyn,  N.  Y.  Application  filed  November 
7.    1903. 

Jaws  arc  mounted  to  swing  on  opposite  sides  of  the 
trolley  and  adapted  to  meet  at  tiieir  upper  ends  above. 

761,012.  Automatic  Regulator  for  Electric  Generat- 
ors. Marcellus  R.  Shedd.  Lancaster,  N.  Y..  as- 
signor to  Charles  M.  Gould.  New  York,  N.  Y. 
Application    filed    September    8,    1903. 

The  generator  is  movable  relative  to  the  driving  element 
to  vary  the  s^ecd  of  the  generator.  A  normally  open  cir- 
cuit is  supplied  by  the  generator  and  a  normally  inop- 
erative electric  motor  causes  the  relative  movement  of  the 
generator. 

761,017.  Turnstile  Apparatus,  Edwin  H.  Spear, 
New  York,  N.  Y.,  assignor  to  the  F.  S.  M. 
Syndicate,  London,  England.  Original  applica- 
tion filed  January  3,  1903.  Divided  and  this  ap- 
plication filed  September  2,  1903. 
lilcctrical  means  are  provided  to  actuate  the  latch  of  the 
turnstile. 

761,029.  Apparatus  for  Therapeutical  Purposes. 
Fred.  H.  Brown,  Los  Anggles,  Cal.  Application 
filed    March   28,    1904, 

\'ibrators  attached  to  a  belt  are  caused  to  vibrate  by  an 
electric  current. 

761.039.  Insulation  for  Transformer  Coils.  Charles 
Le  G.  Fortescue.  Wilkinsbiirg.  Pa.,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg.  Pa.  Application  filed  Sep- 
tember  30,   1903. 

A  coil  for  electrical  a,:>paratus  comprises  a  number  of 
layers  wound  in  the  same  direction,  the  first  and  last 
turns  of  each  layer  licing  provided  with  sleeves  whicli 
extend  across  the  coil  between   the  layers.      (See  cut.) 

Reissue. 

12.223,  Alternating-current  Transformation.  Mau- 
rice Hutin  and  Maurice  Leblanc,  Paris,  France, 
assignors  to  George  Westinghouse,  Pittsburg, 
Pa.  Application  filed  April  20,  1904.  Original 
No.  754.371.  dated  March  8.  1904. 

A  method  of  producing  two  separate  alternating  magnetic 
fluxes  in  quadrature  by  a  greater  number  of  dephascd 
alternating  currents  consists  in  passing  each  of  the  initial 
currents  around  one  of  two  separate  magnetic  cores  in  a 
number  of  turns  proportionate  to  the  sine  of  the  current 
lag  and  around  the  other  core  in  a  number  of  turns  pro- 
portionate to  the  cosine  of  the  same  current  lag. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
May  31,   1904: 

363,880.  Device  for  Preventing  the  Escane  of  Noxious 
Fumes  from  Batteries.  Mark  Bailey  and  John  Warner. 
London,  England. 

363,886.     Electric  Belt,     Wilson  W.  Dunlap,  Oska'.oosi.  Towa, 

363,909.  Process  for  Repairing  Incandescent  Electric  Lamp 
Filaments.  Casimir  Pauthonier,  17  Rue  Danton,  Leval- 
lois-Perret    (Seine),  France. 

3^54.031.  Method  of  Carbonizing  Incandcsccnts.  William 
Maxwell,  Claybrook  Road.  Fnlham,  County  of  Middle- 
sex. England.  -_ 

364,086.     Electric  Motor.     George  F.   Card,   Covington.  Ky. 

364,17^.  Machine  for  Making  Seamless  Lead-covered  Elec- 
trical   Conductors.      George    L.    Kitson,    Philadelphia.    Pa. 

364,178,  Lead-covered  Electrical  Conductor  or  Cable. 
George  L.    Kitson.    Philadelphia.  Pa. 

10,838  (reissue).  Electrical  Safetv  Device  for  F.lcvators. 
Robert  M.  Curtis,   Brooklyn.   N'.   Y. 
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Chevres  Hydro-electric  Plant  on  the 

Rhone,  Near  Geneva. 

By  a.   De  Courcv. 

The  hydro-electric  plant  which  has  been  in- 
stalled on  the  Rhone  just  below  Geneva  is  no 
doubt  the  largest  in  Switzerland.  This  plant  was 
laid  out  in  1S93  and  the  first  part  completed  in 
1896.  It  is  designed  to  furnish  current  for  the 
city  of  Geneva  for  the  lighting  and  power  circuits 
and  also  for  the  extensive  electric-railway  lines  in 
the  city  and  suburbs.  Current  is  also  taken  by 
motors  in  the  surrounding 
district.  The  power  house, 
known  as  the  Chevres 
plant,  lies  on  the  bank  of 
the  Rhone,  not  far  from 
where  it  leaves  Lake  Le- 
man.  The  river  here  has 
a  considerable  depth  and 
a  strong  current  and  is 
capable  of  furnishing  an 
abundant  supply  of  energy. 
The  Chevres  plant  takes 
about  i8,oco  horsepower 
at  its  maximum  capac- 
ity. 

Fig.  2  shows  the  appear- 
ance of  the  long  station 
building,  which  lies  near 
one  bank  of  the  river. 
The  dam,  which  has  been 
erected  across  the  river 
and  joining  on  to  the  sta- 
tion, is  a  handsome  piece 
of  engineering  work.  The 
station  building  is  sep- 
arated from  the  bank  by 
the  main  canal,  which 
leads  from  the  dam.  The 
turbines  are  disposed  in  a 
single  row  along  the 
length  of  the  building. 
They  occupy  the  lower 
floor,  while  the  generators 
are  above  them  in  the 
second  story,  as  shown  in 
Fig.  I.  The  intakes  of  all 
the  turbines  lie  along  the 
main  canal,  and  the  water 
thus  passes  through  the 
turbines  and  comes  out  at 
the  front  of  the  station. 
A  pier,  which  is  built  in 
front  of  the  station,  car- 
ries the  water  to  a  point 
further  down  stream. 

The  station  is  laid  out 
with  15  vertical  turbine 
and  dynamo  groups  in  a 
single  line.  The  founda- 
tion was  put  in  complete 
at  the  beginning,  with  a 
house  for  the  first  five 
groups  above  it.  At  pres- 
ent the  building  is  entirely 
completed  for  the  15 
groups,  the  10  remaining 
sets  having  been  added  a 
few  years  ago. 

In  the  Chevres  plant  the 
turbines  are  of  the  well- 
known  Escher-Wyss  pat- 
tern. The  first  five  are  of 
a  slow-speed  type  and  run 
at     80     revolutions     per 

minute.  On  increasing  the  station  it  was  desired 
to  run  at  a  higher  speed,  and  the  remaining  10  tur- 
bines work  at  120  revolutions  per  minute.  To 
provide  for  variations  in  the  fall  of  water  (the 
maximum  fall  is  28  feet  and  the  minimum  15  feet) 
a  double  turbine  has  been  adopted.  It  consists  of 
two  turbine  wheels  mounted  one  above  the  other 
on  the  main  shaft,  and  the  water  supply  is  regulated 
by  a  set  of  gates  so  that  the  lower  turbine  can 
work  alone,  or  the  two  turbines  can  be  made  to  act 
together  and  give  double  the  power.  The  turbines 
are  kept  at  constant  speed  by  a  governing  device 
which  has  proved  quite  successful.  The  outer  part 
of  the  wheel  has  its  vanes  mounted  on  pivots  in 
order    to    vary    the    water    supply    to    the    revolving 


part.  A  set  of  levers  works  the  movable  vanes 
and  these  levers  are  connected  by  transmission  shaft- 
ing with  the  hydraulic  governors,  which  will  be 
observed  in  front  of  each  alternator  (Fig.  i).  There 
are  pumps  which  are  designed  to  operate  the  vanes 
by  hydraulic  pressure,  and  as  the  pumps  are  driven 
from  the  turbine  shaft,  any  variation  of  speed  \viU 
cause  a  corresponding  variation  in  the  water  feed  to 
the  turbines. 

Dating  from  1896,  the  first  part  of  the  Chevres 
plant  was  completed  with  five  alternator  groups  run- 
ning.     The   alternators    were   supplied   by   the   Coin- 


FiR,  I,     Interior  of  the  Generator  Room  in  Power  House 
Fig-  2-     Power  House  and  Dam. 
IKVRES    HYDRO-ELECTRIC    PLANT    ON    THE    RHONE,     NEAR    GENEVA, 

pagnie  de  ITndustrie  Electrique,  on  the  Thury  sys- 
tem, and  are  built  for  1,200  horsepower.  They  work 
at  a  speed  of  80  revolutions  per  minute  and  furnish 
two-phase  current  at  45  cycles.  The  voltage  is 
2,750,  or  by  different  coupling  the  machines  will 
give  5,500  volts  single-phase  current.  These  alter- 
nators are  built  in  the  usual  vertical  design,  but 
differ  somewhat  from  the  usual  practice,  as  they  are 
of  the  inductor  type.  This  was  thought  preferable 
at  the  time  the  machines  were  constructed,  but  the 
new  Thury  machines  use  the  internal-field  pattern. 
In  the  first  five  machines  the  outer  fixed  part, 
which  is  a  large  ring,  contains  both  the  field  and 
armature  windings.  These  are  laid  on  the  peripherj-, 
one    above    the    other.      The    revolving    partr*  lying 


inside,  is  mounted  on  the  top  of  the  turbine  shaft. 
It  is  a  bell-shaped  piece  which  carries  a  set  of  poles 
disposed  in  a  double  row  around  the  periphery, 
corresponding  with  a  similar  set  of  pole  projections 
on  the  outer  ring.  The  magnetic  circuit  is  thus 
completed  by  the  two  sets  of  poles  on  the  inductor 
and  fixed  ring.  There  are  34  poles  in  each  row,  or 
68  around  the  circumference  of  each  part.  The 
fi'xed  ring  has  a  field  winding  of  copper  strips  placed 
on  the  polar  projections,  and  below  it  lies  the  arma- 
ture winding,  which  also  occupies  34  poles.  An 
exciting  current   of  45   amperes   is   required   for  the 

field  when  running  at  full 

load.  The  external  diam- 
eter of  the  alternator  is 
14  feet  nine  inches  and  the 
ii  e  i  g  h  t  above  the  floor 
seven  feet  three  inches. 
The  complete  machine 
weighs  about  75  tons. 
The  inductor  or  revolving 
part  weighs  13  tons.  See- 
ing that  these  alternators 
were  built  nearly  10  years 
ago.  their  good  perform- 
ance, which  still  keeps  up, 
reflects  great  credit  on  the 
makers. 

When  it  was  decided  to 
increase  the  Chevres  plant 
in  iSgg  and  install  10  new 
machines  the  Compagnie 
de  ITndustrie  Electrique 
was  called  upon  to  furnish 
part  of  these,  and  the  de- 
sign of  the  new  alternators 
has  been  carried  out  on 
somewhat  different  prin- 
ciples. The  former  speed 
of  80  revolutions  per  min- 
ute was  found  to  have 
some  disadvantages,  and  it 
was  decided  to  run  the  new 
series   at   120  revolutions. 

In  these  machines, 
which  were  designed  by 
Mr.  Thury,  the  field  is 
mounted  on  the  turbine 
shaft  and  consists  of  a 
mushroom  or  bell-shaped 
piece  provided  with  a  set 
of  46  field  poles  around 
the  exterior.  Outside  of 
it  is  a  fixed  armature  ring, 
with  the  winding  laid  in 
grooves  in  the  inner  part, 
rhe  first  machines,  shown 
in  the  foreground  of  Fig. 
I,  are  of  this  pattern.  The 
•second  machine  is  com- 
plete, while  the  one  in  the 
foreground  has  had  the 
1  n  t  e  rn  a  1  field  removed 
(its  shaft  is  also  visible), 
leaving  the  cylindrical 
nrmature  as  shown. 

About  the  same  capacity 
—1,200  horsepower — is  ob- 
tained    from     the     new 
alternators.     They   deliver 
two-phase  current  at  5,000 
volts   .  and     46     cycles. 
Lathe-wound  coils  are  used 
for    the    armature    ■\\ind- 
ing     and     these     laid 
around  the  inner  periphery, 
which  is  of  laminated  iron,  slotted  in  the  usual  way. 
A   specially  high   insulation   of  .shellac  and  mica  is 
used   for   the   armature   coils,   and   these  are  forced 
into  the  slots   by  a  form  of  press  which  has  been 
designed    for   the    purpose.      The  46  field   coils   are 
placed    on     laminated    pole    projections,    which    are 
fastened  around  the  bell-shaped  piece  of  cast  steel. 
Designed  to  run  at  a  high  speed,  these  machines  are 
of  lighter  build  than  the  former  set.     The  revolving 
field  weighs   17.5  tons    (its  diameter  is  14  feet  nine 
inches),  and  the  complete  alternator  weighs  40  tons. 
The  remaining  alternators  of  the  Chevres  station 
were  installed  in  1S98-99  by  the  Brown-Boveri  Com- 
pany.     Like    the    former,    they    are    buiit    for    i.2CC' 
horsepower  and  are  mounted  directly  on  th.e  vertical 
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shafts  of  the  turbines.  They  are  two-phase  alter- 
nators working  at  45  cycles  and  delivering  2.700 
or  5,500  volts,  according  to  the  method  of  coupling 
the  armature.  The  winding  of  the  latter  is  laid  on 
in  two  distinct  sets,  one  for  each  phase,  and  they 
can  be  coupled  either  in  series  or  parallel.  The  gen- 
eral disposition  of  these  machines  is  about  the  same 
as  those  last  described,  but  the  armature  winding 
is  somewhat  different,  as  it  is  laid  in  tubes  instead  of 
slots.  The  inner  periphery  of  the  ring  contains  a 
set  of  holes  which  receive  the  armature  winding, 
protected  by  tubes  of  a  high-quality  insulating  ma- 
terial tested  at  30,000  volts. 

The  last  of  the  main  groups  in  the  station  consists 
of  a  vertical  turbine  upon  which  is  mounted  a  large 
directrcurrent  generator  having  the  same  capacity 
as  the  alternators,  or  1,200  horsepower.  It  furnishes 
current  for  an  electrochemical  works,  which  lies 
opposite  the  station.  This  generator,  which  was  also 
designed  by  Mr.  Thury,  is  of  a  somewhat  original 
type.      It    is    placed    vertically    and    its    armature    is 


Types    of    Large  Waterpower    Installa- 
tions.' 

By  Dr.  F.  A.  C.  Perrine. 

The  development  and  use  of  the  waterfall  is  a  sub- 
ject not  only  of  vital  industrial  importance,  but  also 
one  of  fascinating  interest.  Whatever  charm  the 
subject  may  have  generally,  it  is  much  more  worthy 
of  attention  and  more  picturesque  when  viewed  from 
the  standpoint  of  electrical  development,  which  goes 
hand  in  hand  with  a  preservation  of  the  scenic  effects, 
while  affecting  important  social  and  industrial  im- 
provements. During  the  last  10  years  you  have  been 
intimately  concerned  in  this  work,  and  it  is  fitting 
that  you  should  know  more  of  what  has  been  ac- 
complished by  your  fellow  workers.  Young  men 
have  been  the  pioneers  in  this  industry,  and  are  yet 
today  among  its  foremost  workers.  There  has  been 
no  region  too  remote  and  no  problem  too  difficult 
for  their  energies  and  ambition. 

But  before  attempting  to  present  to  you  the  pic- 
turesque view  of  this  work  that  is  so  intensely  in- 
teresting from  every  side,  it  is  well  to  stop  and 
consider  why  we  should  be  p'ipecially  proud  of  the 


FIG.    3.       CHfeVRES    HYDRO-ELECTRIC    PLANT    ON    THE    RHONE.     NEAR    GENEVA. — INTERIOR    OF    SCB-STATION    IN 

PUMPING    PLANT    AT    GENEVA. 


mounted  upon  the  turbine  shaft  with  the  commutator 
upward.  The  lower  part,  containing  the  usual  drum 
winding,  is  surrounded  by  a  ring,  which  forms  the 
field.  It  is  made  up  of  12  flat  cores  placed  end  to 
end.  Each  core  carries  a  field  coil.  This  disposition 
forms  12  consequent  poles  around  the  inner  periphery 
of  the  ring.  The  generator  gives  a  heavy  current 
of  4000  amperes  for  electrolytical  work,  with  a  volt- 
age of  210  volts.  The  armature  measures  nine  feet 
10  inches  in  diameter.  The  whole  machine  weighs 
about  60  tons,  counting  the  armature  at  27  tons. 
The  commutator  lying  above  the  armature  is  espe- 
cially long  and  heavy  and  is  about  three  feet  in 
diameter.     It  contains  12  sets  of  carbon  brushes. 

To  furnish  the  exciting  current  for  the  fields  of 
the  different  alternators  three  smaller  turbine  groups 
have  been  installed  in  one  end  of  the  station.  Cur- 
rent from  these  machines  is  sent  to  the  exciter  panels 
of  the  main  switchboard,  whence  it  is  distributed 
to  the  different  field  circuits.  The  Oerlikon  Com- 
pany installed  the  exciters.  These  are  six-pole  ma- 
chines, with  the  armature  mounted  directly  on  the 
turbine  shaft.  Each  of  the  dynamos  is  built  for  120 
volts  and  750  amperes,  using  a  speed  of  150  revolu- 
tions per  minute. 

The  two-phase  current  is'  senT"over  'a  5.cc6-v6It 
overhead  line  to  Geneva,  where  it  is  lowered  in  the 
different  transformer  posts.  To  supply  direct  cur- 
rent; for  the  railways  -a  sub-station  has  been  in- 
stalled in  the  Coulouvreniere  pumping  plant,  as 
shown  in  Fig.  3.  It  contains  synchronous  motors, 
^which  receive  the  main  voltage.  These  motors  are 
coupled  to  Thury  direct-current  generators  of  800 
horsepower,    which    deliver   560  volts. 


Heavy  rainstorms  in  St.  Louis  last  week  flooded 
the  conduits  leading  from  the  main  power  house  of 
the  St.  L-ouis  Transit  Company.  The  water  seeped 
through  the  insulation  of  the  feed  wires  at  the 
power  house  causing  short-circuits  which  burned 
out  the  wires  and  as  a  consequeiTce  practically  all 
the  company's  lines  to  the  World's  Fair  grounds 
were  closed  down.  Captain  McCuIloch  got  his  men 
to  work  and  by  the  next  morning  had  restored 
'traffic  on  three  of  the  lines. 


work  that  has  been  done,  beyond  the  pride  that  we 
feel  in  winning  success  for  ourselves  and  taking  part 
in  makinj^  nature  do  our  work  for  us.  Without 
thought,  it  is  often  the  custom  of  some  to  consider 
and  arraign  the  development  for  power  purposes  of 
the  streams  of  our  country  as  but  a  form  of  indus-  _ 
trial  vandalism.  Such  a  belief  or  feeling  can  now' 
be  held  only  by  the  thoughtless  and  uuobserving. 
John  Ruskin  during  many  years  of  his  life  bitterly 
arraigned  the  commercialism  of  his  day,  blaming 
mechanical  inventiveness  and  progress  for  what  he 
saw  about  him  worthy  of  blame.  He  undoubtedly 
placed  his  finger  on  many  sore  spots  in  our  day  of 
progress,  and  about  his  teachings  a  school  has  de- 
veloped which  has  accomplished  much  in  spite  of  the 
fact  that  many  of  his  fears  and  forebodings  were 
groundless.  The  hideous  characteristic  of  commer- 
cial growth  about  which  he  complained  was  but  one 
of  the  accompaniments  of  new  growth,  for  today  we 
cannot  call  modern  commercial,  industrial  and  me- 
chanical progress  old. 

One  hundred  years  is  surely  a  short  period  in  the 
world's  history,  and  yet  the  birthday  of  the  steam 
engine  as  applied  to  manufacture  dates  back  only 
to  the  spring  of  1786.  The  first  50  years  of  the  nine- 
teenth, century  marked  the  introduction  of  all  we 
know  as  manufacturing,  while  the  last  50  years  of 
that  century  developed  practically  all  of  the  ma- 
_  chi.nery  we„  use.  today.  Is  it  strange,  then,  that  ac- 
companying the  birth  of  so  many  new  ideas,  .'ind 
being  engaged  in  their  raoid  develojmient  and  in- 
troduction, those  concerned  with  this  work  should 
use  the  machinery  first  in  the  crudest  and  most  tem- 
porary manner,  hesitating  to  build  and  plan  as  though 
in  the  belief  that  what  they  were  doing  was  other 
than  experimental? 

With  much  of  the  crude  mechanical  application 
completed,  we  are  now  during  the  present  century 
devoting  our  time  and  talents  and  using  our  oppor- 
tunities for  the  development  of  the  comfortable  and 
artistic.  Surely,  no  one  who  has  for  any  period 
of  time  considered  the  products  of  manufacture  can 
fail  to  notice  and  acknowledge  this  advance. 

What  I  claim,  then,  is  that  the  introduction  of 
machinery  and  the  use  of  new  industrial   ideas  pro- 

r.  A  lecture  delivered  before  the  National  Electric  Light 
Association  at  Boston  on  May  26.  1Q04.  Dr.  Perrine.  who  is 
first  vice-president  and  treneral  manager  of  the  Stanley  Electric 
Maniifacluring  Company,  is  a  \vell-kno\yn  authority  on  power 
transmission.  The  illustrations  civen  Herewith  are  selections 
from  about  100  pictures  used  in  connection  with  the  lecture. 


duce  results  not  necessarily  hideous,  nor  are  they 
accompanied  by  a  retrogression  in  taste  or  culture, 
but  rather,  in  spite  of  what  we  have  seen  to  condemn 
the  development  of  the  world's  resources  as  we  have 
seen  them  developed  mechanically,  are  naturally  de- 
voted first  to  obtaining  for  all  the  comforts  of  life, 
and  only  after  this  object  has  been  accomplished,  to 
the  attainment  of  culture,  beauty  and  artistic  sur- 
roundings. 

In  this  the  world  differs  in  no  one  age  from 
another.  The  primitive  man — and  we  are  never  far 
from  him— first  supplies  his  needs,  then  his  taste, 
and  as  often  as  possible  indulges  in  a  revel,  but 
out  of  it  all,  and  because  of  all  he  does,  develops 
character.  Applying  this  view  to  the  subject  in 
hand  causes  us  to  see  that  if  only  we  look  about 
us  we  shall  find  in  the  first  development  of  the 
waterfall  our  scenery  destroyed,  our  streams  pol- 
luted, and,  in  place  of  the  blessings  of  clear  water 
and  cozy  nooks  on  the  banks  of  flowing  streams, 
the  factory  arising  in  unsanitary  and  unsafe  con- 
ditions to  supply  our  crying  need  for  clothing  to  bear 
the  winter's   blasts. 

But  now,  with  all  that  accomplished,  the  elec- 
trician has  come  forward  with  his  inventions  in  hand 
to  remove  the  factory  from  the  bank  of  the  stream 
lO  a  location  where  the  health  and  comfort  of  the 
operative  can  be  considered,  and  he  has  established 
the  factory  where  there  is  a  possibility  of  lifelong 
occupation,  with  less  of  dirt  and  danger  than  ever 
could  have  been  accomplished  in  any  other  manner. 
Beyond  the  factor}',  too.  the  influence  reaches  far, 
for  in  the  development  of  every  horsepower  of  water 
energy  made  available  by  such  means,  there  is  at 
least  12  tons  of  coal  less  per  year  that  it  is  necessary 
to  mine  for  doing  the  world's  work;  by  reason  of 
each  of  the  i.ooo-borsepower  generators  that  the 
electrical  companies  are  sending  out  every  year  in 
numbers  there  are  12.C00  tons  of  coal  less  to  be 
mined  per  year,  and  not  for  one  year  only,  but  for 
every  year  the  machine  continues  in  operation.  The 
waterfall  has  been  called  the  white-coal  mine,  the 
miners,  the  stokers  and  the  coal  passers  being  the 
sun,  the  winds  and  the  rain  which  continually  re- 
plenish the  river's  source.  Not  only  in  its  genera- 
tion, but  in  its  application,  is  the  electrical  develop- 
ment of  the  waterpower  important.  It  surely  must 
be  evident  to  all  how  important  an  element  in  the 
disintegration  of  the  crowded  and  squalid  portions 
of  cities  is  the  extension  of  electrical  traction,  and, 
further,  the  use  of  electrical  power  that  may  be  dis- 
tributed to  great  distances  and  applied  in  small  quan- 
tities is  rendering  the  small  manufacturer  more  in- 
dependent of  the  large  one  ;  an  effect  which  in  our 
coiiniry'i'^  nnh'  just  becoming  apparent  and  im- 
port.-inl,  Inil  whicii  in  some  localities  (as  notably 
at  Geneva,  Switzerland)  has  had  a  marked  effect 
on  the  character  of  trade,  and  has  enabled  the  home- 
worker  to  continue  in  competition  with  the  factory. 
Do  not  think  that  what  has  been  said  is  an  apology 
for  electrical  waterpower  development.  On  the  con- 
trary, it  has  been  said  in  the  hope  of  calling  to  your 
attention  neglected  facts  that  are  about  you  and  the 
importance  of  work  that  has  been  done  in  your 
midst. 

The  develonment.  transmission  and  distribution  of 
the  power  of  the  waterfall  has  resulted  from  ihe 
continuous    stttdy    and    work    of    the    electrical    dis- 
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coverers,  inventors,  and  engineers  during  a  period 
of  about  70  years,  every  year  of  which  has  been 
important  to  the  result  attained,  though  the  last  10 
years  have  produced  the  most  striking  of  the  prac- 
tical results.  During  this  period  the  advance  has 
been  so  rapid  as  to  astonish  even  the  most  sanguine 
and  enthusiastic  prophets  of  advancement. 

The  art  of  the  electrician  as  we  know  it  today 
began  in  1832.  when  Faraday,  working  in  his  labora- 
tory at  Cambridge,  England,  discovered  the  principle 
of  the  production  of  electricity  from  magnetism  and 
laid  the  foundation  for  the  invention  of  the  dynamo- 
electric  machine.  In  the,  year  following,  at  Albany, 
N.  Y.,  Joseph  Henry  discovered  the  principles  tha,t 
are  now  embodied  in  the  transformer,  and  with  the 
foundations  for  the  art  thus  laid,  the  inventions 
began. 

Gradually  the  machinery  was  developed  until  sud- 
denly and  accidentally  the  reversibility  of  the  dynamo 
was  discovered  at  the  Vienna  Exposition  of  1S73, 
and  the  whole  field  of  electric-mctor  working  was 
opened   up,   for   the   reversed   dynamo   is   the   motor. 
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where,  with  immense  force,  it  plays  on  the  buckets  of 
the  wheels  in  a  stream  of  great  power.  These  jets 
of  water,  spouting  under  pressures  of  from  300  to 
700  pounds  per  square  inch,  seem  now  to  have  almost 
lost  the  character  of  ordinary  water  and  to  have 
become  a  different  substance.  Nothing  bnilt  will 
resist  the  terrible  tearing  force  they  develop.  The 
moving  of  mountains  and  the  filling  of  rivers  and 
harbors  is  a  tale  familiar  to  all  from  the  stories  of 
mining  days,  but  even  a  knowledge  of  this  doe?  not 
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miles  away,   where  annually  the  use  of  manv  thou- 
sands of  tons  of  coal  is  being  displaced. 

In  some  ways  the  transmission  of  the  current  pre- 
sents more  startling  feats  of  engineering  than  ihe 
generation  of  the  current  itself;  poles,  wires  and 
msulators  must  be  brought  many  miles  into  the 
mountains,  distributed  at  inaccessible  spots  over  a 
hostile  country,  and  then  after  a  right-of-way  has 
been  cleared  through  the  forests  the  task  of  erection 
requires    great    skill    and    the    abililv    lo    overcome 


POWER    GENERATOR     INSTALLED    AT    HOU.-^ATONIC, 
MASS   .    IN    1^93- 

Then  began  the  study  of  the  application  of  electricity 
as  a  motive  powi.r.  In  the  early  days  attention  was 
being  given  almost  exclusively  to  lighting  problems, 
and  it  was  not  until  in  the  early  eighties  that  the 
motor  became  a  really  important  machine.  About 
that  time  in  California,  in  Switzerland,  and  in  North- 
ern Italy  beginnings  were  made  in  the  electrical  use 
of  the  waterfall,  but  the  present  solution  of  the 
Icng-distance  problem  has  been  based  upon  the 
discoveries  of  Ferraris  in  the  later  eighties.  The 
work  of  this  Italian  pointed  out  the  manner  in  which 
the  alternatin.g  motor  could  best  be  made,  and  how 
that  beautifully  simple  generator,  the  alternator, 
which  has  no  sparking  commutator,  and,  if  necessary, 
no  moving  wire,  could  be  utilized  for  power  purposes. 

Furthermore,  the  experiments  of  Henry  and  his 
successors  had  shown  how  the  pressure  of  the  alter- 
r.ating  current  could  be  raised  or  lowered  without 
moving  apparatus,  and  this  resulted  finally  in  the 
development    of    the    simple    transformer. 

The  first  American  plant  utilizing  all  of  these 
elements  was  installed  by  the  Stanley  Company  at 
Housatonic,  the  current  being  transmitted  to  the 
Monument  M'ills  and  Great  Barrington.  This  was 
in  1893.  From  these  small  beginnings  the  art  has 
rapidly  advanced,  the  engineers  and  inventors  work- 
ing together  and  vieing  with  each  other,  till  now 
there  seems  no  problem  too  difficult  or  startling  for 
ihem  to  attempt  together. 

The  most  startling  and  picturesque  work  has  been 
carried  out  on  the  Pacific  Coast,  a  land  of  no  coal 
and  little  water,  but  in  which  the  rivers  flowing  to 
ihe  sea  descend  with  most  startling  rapidity,  permit- 
ting the  development  of  great  powers  from  insignifi- 
cant streams.  Over  and  through  the  central  part 
of  the  state  there  runs  a  network  of  transmission 
lines  fed  by  machinery  designed  and  manufactured 
in  Pittsfield.  In  this  region  many  falls  have  been 
rtilized,  and  the  current  is  transmitted  to  great  dis- 
tances for  the  operation  of  lighting  plants,  railroads 
ard  mills. 

Here  the  season  of  practically  no  rain  is  long  and 
must  be  guarded  against  by  the  storage  of  water 
in  the  mountain  lakes  of  the  high   Sierras  at  eleva- 
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Transmission  Line  Passing  over  Gorge.      Transmission  Line  CrossinR  the  Great  Slough.     Coyote  Slough,  Showing  Patrol  Ditch. 
VARIOUS    PHASES    OF    CALIFORNIA    POWER    DEVELOPMENT. 


enable  one  to  realize  the  force  so  much  as  does  the 
fact  that  these  jets  will  wear  away  and  tear  apart 
riveted  shells  of  boiler  iron  ;  a  stream  no  larger  than 
your  smallest  finger  will  pierce  and  kill  a  man  as 
quickly  almost  as  a  shot  from  a  gun;  the  skin  will 
be  stripped  from  the  hand  if  laid  for  an  instant  along 
the  side  of  the  stream,  and  a  stone  or  board  thrown 
into  it  will  rebound  as  from  a  surface  of  rubber,  it 
being   thrown    many    feet   away.      The   scenes    about 


obstacles  of  startling  variety.  At  times  the  poles 
must  be  set  in  river  beds  by  cementing  to  mounds 
of  rock  so  that  they  will  not  be  carried  away  during 
the  spring  floods;  at  other  points  the  line  must  be 
swung  across  canyons,  at  times  in  spans  exceeding 
one-quarter  of  a  mile  in  length,  and  always  stretch- 
ing away  over  hills  and  valleys  to  the  far-distant 
city  in  a  course  as  straight  as  possible.  This  is  no 
haphazard  work  such  as  is  often  seen  in  the  con- 
struction of  the  telegraph  and  telephone  lines  about 
us  here,  for  the  success  of  a  transmission  plant  de- 
pends upon  the  permanence  and  continuity  of  its 
service,  for  the  attainment  of  which  the  greatest 
precautions  are  taken  in  the  clearing  of  the  right-of- 
way  and  providing  for  a  continuous  patrol,  inspecting 
and  guarding  the  lines. 

In  the  cities  theifiselves  simple  sub-stations  arc 
used  for  the  distribution  of  the  current,  where  often 
large  amounts  of  powe^  are  made  advisable  without 
any  accompaniment  of  dust  or  dirt  and  in  a  space 
much  less  than  could  avail  for  the  steam  engine 
doing  a  similar  amount  of  work. 

The  pictures  shown  give  one  an  idea  of  the 
typical  high-head  plant  of  the  Pacific  Coast,  where 
nothing  is  considered  high  head  when  the  pressure 
is  less  than  100  pounds  per  square  inch,  representing 
a  fall  of  water  of  about  200  feet,  and  from  such 
heights  the  heads  increase  to  a  maximum  of  about 
2,000  feet,  which  represents  almost  the  maximum 
in  the  developments  accomplished  up  to  the  present 
time. 

It  will  be  interesting  now  to  examine  one  that 
is  almost  the  extreme  in  the  opposite  direction,  and 
for  that  purpose  we  will  take  a  glance  over  the  plant 
at  Sault  Ste.  Marie,  Mich.  To  be  sure,  the  financial 
difficulties  of  the  company  developing  this  power 
have  lately  attracted  much  attention,  but  we  are 
now    discussing   engineering   and    not   finances.      Of 


View  of  Power  House,  Showing  Separate  Wheel  Pits. 
Another  View  of  Power  House. 

HYDRO-ELECTRIC    PLANT    AT    SAULT    STE.     MARIE. 


Power  Canal,  with  Power  House  in  Distance 
Compensating  Works. 


tions  of  from  6,000  to  9,000  feet.  From  these  lakes 
the  water  falls  into  the  bed  of  the  rivers,  where  it 
flows  among  the  high  mountains  and  through  the 
deep  canyons,  until  it  is  caught  and  carried  along 
the  mountain  sides  through  ditches  and  along  the 
face  of  high  precipices  in  timber  flumes,  until  a 
point  is  reached  where  the  difference  of  level  be- 
tween the  ditch  and  the  river  is  sufficient,  and  the 
site  favorable,  for  the  location  of  the  power  house, 
when,  with  a  bold  leap,  the  water  is  carried  in  iron 
ri^es   dov.n    ib.e   mountain    side  to  the  power  house, 


these  power  houses  are  of  great  beauty  and  are  filled 
with  many  spectacular  features.  As  one  approaches 
one  hears  coming  up  the  canyon  a  continuous  hum- 
ming sound  as  of  many  bees,  for  the  machines  that 
one  sees  here  in  the  power  house  once  in  operation 
are  running  continuously  for  weeks  and  months  at 
a  time.  One  can  hardly  realize  that  in  this  bright 
power  house,  with  no  confusion  or  dirt,  and  little 
of  the  evidence  of  what  one  ordinarily  associates 
with  machinery,  current  is  being  generated  for  the 
operation  of  lights  and  cars  and  mills  in  cities  many 
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engineering  of  a  high  order  there  has  been  no  lack 
at  the  Sault. 

In  carrjang  the  water  of  Lake  Superior  around 
the  St.  Mary's  Rapids  to  the  power  house  below 
them,  where  'the  small  head  of  iS  feet  is  being  util- 
ized, one  of  the  deepest  and  wadest  canals  of  the 
world  has  been  built,  25  feet  deep  and  210  feet  wide. 
This  canal  curves  around  the  back  of  the  town, 
emptying  into  St.  M'ar\-'s  River  through  the  power 
house  which  has  been  built  across  the  forebay  at  the 
■end  of  the  canal,  the  house  itself  being  1,465  feet 
long,  over  a  quarter  of  a  mile.  In  this  great  power 
liouse  80  small  generators,  each  of  400  horsepower. 
are  set.  each  being  directly  coupled  to  four  water- 
wheels  set  without  any  flumes  or  pipes  directly  in 
the  waters  of  the  forebay  itself. 

The  difficulties  encountered  in  the  development 
of  this  great  power  plant  have  been  those  of  hand- 
ling such  a  great  volume  of  water;  but,  in  spite  of 
the   great    difficulties    that   have  been   met.    the   cost 


GREAT    FALLS    OF    THE    POTOMAC. 

of  the  whole  work  has  not  been  excessive,  and  when 
this  plant  is  entirely  completed  there  need  be  no 
fear  of  drought  or  flood,  for  from  that  greatest  of 
storage  reservoirs,  Lake  Superior,  the  flow  at  all 
seasons  is  remarkably  constant  and  at  all  times 
sufficient  for  the  generation  of  above  100,000  horse- 
power. 

Some  of  the  most  beautiful  natural  scenery  sur- 
rounding these  power  developments  is  to  be  found 
in  our  neighboring  state  of  Mexico.  There  the  char- 
acteristic plant  is  one  with  a  diverting  dam  in  the 
river,  a  large  canal  along  the  mountain  side,  and  a 
waterhead  at  the  wheels  of  from  80  to  100  feet. 
The  work  done  in  Mexico  is  of  a  surprisingly  stable 
character ;  in  every  point  of  detail  the  extensive  use 
of  hand  labor  is  made  manifest,  whether  in  dams, 
canals  or  power  houses,  all  of  which  is  warranted 
by  the  fact  that  the  fuel  supply  of  Mexico  is  severely 
limited  and  the  prices  paid  for  power  make  large 
returns  in  revenue  upon  the  investment  in  the  power 
plants. 

Let  us  not  think  that  the  development  that  has 
been  made  covers  either  the  needs  or  opportunities 
of  the  present  day,  or  that  the  installations  now 
being  undertaken  are  simply  those  of  which  consid- 
eration has  been  previously  suspended  on  account' 
of  more  favorable  opportunities  of  power  develop- 
ment at  other  locations.  On  the  contrary',  among 
the  developments  now  being  studied  are  some  of 
whose  importance  there  has  been  an  early  apprecia- 
tion. It  is  true  that  by  reason  of  the  advancement 
in  electrical  machinery  for  the  development,  trans- 
mission and  utilization  of  energy  there  is  now  a  pos- 
sibility of  larger  stations  than  in  any  previous  period 
of  the  world's  history,  and,  furthermore,  the  ques- 
tion of  accessibility  and  nearness  to  market  is  less 
important  than  heretofore :  since  there  is  now  almost 
no  limit  to  the  size  of  development  that  may  be  suc- 
cessfully undertaken,  though  10  years  ago  there  was 
hardly  a  5,000-horsepowcr  waterpower  plant  in  the 
country,  and  today  transmission  distances  up  to  25 
or  30  miles  are  considered  short. 

At  present  our  engineers  are  engaged  upon  the 
studies  for  a  plant  of  great  magnitude  on  the  Poto- 
mac River  at  the  ^ery  point  where  George  Wasli- 
ington  was  engaged  as  a  civil  engineer  before  he 
entered  Braddock's  army. 

The  great  falls  of  the  Potomac  operated  flour 
mills  before  the  revolution,  and  Benjamin  F.  Butler 
devoted  much  of  his  time  and  money  toward  secur- 
ing control  of  all  power  rights,  leaving  to  his  heirs 
a  property  that  soon  will  be  utilized  in  operating 
the  lights  and  railroads  of  the  citj'  of  Washington. 
The  great  falls  of  the  Potomac  River  present  engi- 
neering difficulties  on  account  of  the  great  fluctua- 
tions in  the  flow  of  the  stream  and  on  account  of 
the  peculiar  fact  that  below  the  falls  the  river  enters 
a  narrow  gorge  about  two  miles  in  length,  where, 
during  flood  periods,  the  variation  in  the  river's 
depth  is  as  much  as  60  feet.  Only  after  continued 
study  of  the  situation  has  a  plan  been  evolved  over- 
coming these  difficulties  by  running  a  long  canal  and 
tunnel  completely  around  the  gorge  and  locating 
the  power  house  at  a  point  where  the  river  widens 
and  the  ebb  and  flow  of  the  flood  waters  is  not  great. 

I  trust  that  I  have  here  given  you  some  slight 
idea  of  the  problems  our  engineers  have  overcome, 
and  have  given  you  some  insight  into  the  fascinating 
side  of  the  engineer's  work,  who  always  in  doing 
his  work  is  facing  nature  in  all  her  moods — facile, 
fickle  and  wild — and  who  is  ever  benefiting  those 
abroad  as  well  as  those  at  home  and  leaving  behind 
him  a  work  accomplished  of  benefit  for  all  the  future. 
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Westinghouse  Exhibits  at  St.  Louis 
Exposition. 

The  main  service  plant  at  the  Louisiana  Purchase 
Exposition,  for  which  the  Westinghouse  Electric  and 
Manufacturing  Company  received  the  general  con- 
tract, is  naturally  a  notable  feature  of  the  Westing- 
house exhibits  and  one  which  appeals  to  visitors 
at  the  fair  because  of  the  size  of  the  four  electric- 
generating  units,  each  of  2,000  kilowatts  capacity^ 
and  their  location  in  the  central  aisle  of  Machinery 
Hall.  Entrance  to  the  sen-ice  plant  exhibit  is 
through  a  large  35-foot  plaster  ring  molded  in  close 
representation  and  in  exact  duplicate  size  of  the 
stationary  armature  of  the  5,000-kilowatt  alternating- 
current  Westinghouse  generators  constructed  for  the 
elevated  and  subway  train  service  in  New  York  citJ^ 

Although  the  service-plant  generating  units  are 
not  of  the  largest  type  known  today,  the  skill  shown 
in  their  design  and  construction  and  the  character  of 
their  performance  point  to  an  advance  so  great  in 
the  last  10  years  that  there  is  little  in  common  in 
the  i,DOO-horsepower  W'eslinghouse  generators  of 
the  Chicago  World's  Fair  of  1S93  and  the  St.  Louis 
ser\'ice  plant  of  1904  save  the  name  of  the  manu- 
facturer. It  is  interesting  to  note  that  the  advantage 
in  floor-space  economy  of  direct-connected  generators 
was  conclusivel}'"  demonstrated  at  Chicago,  six  of 
the  12  750-kilowatt  generators  there  used  being 
driven  direct  by  upright  engines,  the  other  six  being 
belt-driven  by  various  types  of  engines,  the  space 
occupied  by  the  smallest  of  the  belt-driven  generating 
units  complete  being  about  65  by  27  feet.  The  units 
at  St.  Louis,  almost  three  times  as  large,  are  direct- 
driven,  and  the  space  occupied  by  each  over  all  with 
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and  is  an  exhibit  plant  only  in  so  far  as  it  is  repre- 
sentative of  thoroughly  modern  practice  at  minimum 
cost.  The  various  organizations  associated  with  the 
Westinghouse  name,  which  have  united  in  represen- 
tation at  St.  Louis  under  the  title  of  the  "Westing- 
house Companies  at  Louisiana  Purchase  Exhibition," 
have  additional  adjoining  exhibit  space  in  Machinery 
Hall  of  26,260  square  feet,  space  in  the  Palace  of  Elec- 
tricity of  10,100  square  feet,  where  Baldwin- West- 
inghouse electric  locomotives  also  are  shown, 
and  space  in  the  Palace  of  Transportation  of  3,000 
square  feet,  a  total  of  65,620  square  feet,  or  nearly 
10  times  the  space  occupied  by  the  same  interests 
at  the  Pan-American  Exposition  at  Buffalo  in  1901. 
The  organizations  associated  in  these  joint  exhibits 
are  the  Westinghouse  Electric  and  Manufacturing 
Company,  Westinghouse  Machine  Company,  West- 
inghouse Air  Brake  Company,  Westinghouse, 
Church,  Kerr  &  Co.,  Westinghouse  Brake  Company 
(London,  Paris  and  Hanover),  British  Westinghouse 
Electric  and  Manufacturing  Companj-,  Westinghouse 
Automatic  Air  and  Steam  Coupler  Companj',  West- 
inghouse Traction  Brake  Company,  Canadian  West- 
inghouse Company,  Societe  Anonyme  Westinghouse 
(Havre,  France),  Societe  Anonyme  Westinghouse 
(St.  Petersburg,  Russia),  Westinghouse  Electrici- 
tats-Actiengesellschaft  (Berlin),  Sawyer- Man  Elec- 
tric Company,  Union  Switch  and  Signal  Company, 
American  Brake  Company,  Nernst  Lamp  Company, 
Pittsburg  Meter  Company,  R,  D.  Nuttall  Company, 
Cooper  Hewitt  Electric  Company,  Bryant  Electric 
Company  and  the  Perkins  Electrical  Switch  Manu- 
facturing Company. 

In    Machinery    Hall,    in    addition    to    the    electric- 
service  plani:  and  the  main  exhibit  of  Westinghouse 


ONE    OF    THE   2,000-KILOWATT    UNITS    IN    SERVICE    PLANT. 


the  s6  by  76  by  54-inch  Westinghouse-Corliss  ver- 
tical cross-compound  engines  is  only  about  35  by  15 
feet  and  32^/^  feet  in  height,  the  flywheels  being  23 
feet  in  diameter. 

The  total  space  devoted  to  the  service-electric 
plant  in  Machinery  Hall,  with  the  exciter  units,  con- 
densers, cooling  towers  and  the  35-panel  switchboard 
is  26,260  square  feet.  The  entire  steam  and  electric 
station  was  designed  and  equipped  by  Westinghouse, 
Church,  Kerr  &  Co.,  and  all  the  motive-power  ap- 
paratus in  connection  with  the  generators  and  in  the 
steam-generating  plant  in  the  nearby  boiler  house 
was  furnished  by  the  Westinghouse  Machine  Com- 
pany. The  electric  plant,  although  within  the  West- 
inghouse walls  at  the  west  end  of  Machinery  Hall, 
has  not  been  laid  out  on  elaborate  lines  to  combine 
the  diverse  characteristics  of  exhibition  and  service, 


gas  engines,  turbo-generators,  rotaries,  exciters  and 
motors  in  operation,  all  enclosed  within  ornamental 
staff  walls  and  columned  entrances  of  classic  design, 
is  the  Westinghouse  auditorium,  which  seats  350 
persons,  in  which  are  displayed  at  regular  hours 
through  the  day  the  biograph  and  mutoscope  pictures 
of  scenes  in  and  about  the  various  Westinghouse 
works  in  the  Pittsburg  district,  including  the  first 
interior  photography  of  the  kind  ever  taken  by  means 
of  the  Cooper  Hewitt  mercury  vapor  lamp.  Through 
the  courtesy  of  _the  companies  this  auditorium, 
which  is  of  ornate  architectural  design,  rendered 
cool  and  comfortable  at  all  times  by  a  ventilating 
system  which  provides  a  continual  supply  of  pure  air 
and  brilliantly  lighted  by  the  four  principal  systems 
of  electric  illumination,  will  be  used  throughout  the 
fair  as   a   meeting  place  for  scientific   societies   and 
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technical  congresses.  '  The  lighting  of  the  hall  is 
with  the  incandescent  lamps  of  the  Sawyer-Man 
Electric  Company-,  Bremer  arc  lamps^  Cooper  Hewitt 
mercurj'  vapor  lamps  and  the  Nernst  glowers,  all 
of  which  are  used  extensively  throughout  the  West- 
inghouse  display. 

The  Cooper  Hewitt  lamps  are  shown  in  the  booths 
in  Machinery  Hall  and  in  the  Palace  of  Electricity 
as  designed  for  use  in  general  illuminating,  photo- 
graphing and  photoengraving,  with  samples  of  work 
by  some  of  the  best  operators  in  the  latter  lines.  The 
most  striking  use  of  the  lamp  is  in  the  eight-foot 
tubes  which  are  hung  over  the  entrance  to  the 
Westinghouse  auditorium  and  over  the  entrance  to 
the  Cooper  Hewitt  booth  in  the  Palace  of  Elec- 
tricity. 

There  are  in  all  about  lo.oco  Nernst  glowers  in 
use  in  the  exhibition  buildings.  6,000  of  them  being 
in  the  Fine  Arts  Museum,  where  they  effectively 
solve  the  problem  of  artistic  illumination.  The 
Westinghouse  companies  use  300  big  street  glowers 
in  their  exhibits.  It  is  interesting  to  recall  that  the 
first  public  appearance  of  the  Nernst  lamp  in  any 
considerable  number  was  only  three  years  ago  at 
the   Pan-American  Exposition. 

On-  exhibition  or  in  service  the  Westinghouse 
companies  have  installed  within  the  exposition 
grounds  14,000  horsepower  in  generating  machinery 
and  30,000  horsepower  in  other  apparatus. 

The  Sawyer-Man  Company's  display  of  various 
types  and  sizes  of  incandescent  lamps  is  in  the  gen- 
,  eral  Westinghouse  exhibit  space  in  the  Palace  of 
Electricity.  There  also  the  Bryant  Electric  Company 
shows  a  variety  of  lamp  sockets,  receptacles,  switches 
and  other  products,  including  details  manufactured 
by  the  Perkins  Electrical  Switcli  Manufacturing 
Company.  The  R.  D.  Nuttall  Company's  exhibit  of 
trolleys,  trolley  gears  and  pinions  for  electric-rail- 
way, mine  and  industrial-haulage  motors  is  in  Ma- 
chinery Hall,  near  the  Westinghouse  headquarters. 

The  Pittsburg  Meter  Company  has  a  separate 
booth  in  block  35  of  Machinery  Hall.  There  the 
Keystone  water  meters  and  parts,  with  Westinghouse 
fish  traps,  Westinghouse  gas  meters,  water-meter 
provers  and  a  Westinghouse  proportional  T2-inch 
gas  meter  of  the  new  straight-line  type,  with  a 
capacity  of  ico.oco  cubic  feet  an  hour,  are  shown. 
A  graduated  assortment  of  Keystone  w^ater  meters 
on  a  revolving  pyramid  frame,  with  a  six-inch  meter 
at  the  base  and  a  one-half-inch  meter  at  the  apex, 
constitutes  the  moving  feature  of  the  display. 

Steam  for  the  Westinghouse  electric-service  plant 
is  piped  from  the  boiler  house,  known  as  the  Steam 
and  Fuels  Building,  near  by. 

The  auxiliary  apparatus  in  the  electric  plant  in- 
cludes three  8o-kilowatt,  direct-current,  125-volt,  di- 
rect-connected, engine-driven  exciter  units,  two  of 
which  are  sufficient  to  operate  the  entire  plant  and 
adjacent  auxiliary  machinery  in  the  exhibit  sections. 
Each  of  the  four  chief  generating  units  receives  steam 
from  a  separate  line,  supplied  by  a  separate  battery 
of  boilers,  the  entire  plant  thus  consisting  of  two 
sections,  which  may  be  operated  independently  or 
together. 

The  exhibil-servlce  plant,  immediately  west  of  the 


also  to  be  seen  a  125-horsepower  vertical  and  a  225- 
horsepower  horizontal  gas  engine,  the  first  direct 
connected  to  standard  two-wire,  the  second  to  stand- 
ard three-wire,  double-voltage,  direct-current  gener- 
ators. The  horizontal  engine  will  be  of  particular 
interest  to  engineers,  as  its  development  has  been 
coincident  with  the  introduction  of  gas  power  upon 
a  large  scale  in  this  country. 

An  important  part  of  the  Westinghouse  installa- 
tion which  is  seen  by  few  is  the  pumping  apparatus 
under  the  beautiful  cascades  in  front  of  Festival 
Hall.  This  equipment  was  designed  to  supply  90,000 
gallons  of  water  a  minute  for  these  cascades  by  three 


PARTS   OF   TURBO-GENERATOR   SET    IN    WESTINGHOUSE 
EXHIBIT. 

large  centrifugal  pumps,  each  driven  by  a  2,000- 
horsepower  Westinghouse  induction  niotor,  probably 
the  largest  motors  ever  constructed.  The  famous 
engine  which  alone  operated  all  the  machinery  of  the 
Philadelphia  Centennial  Exposition  in  1876  was  rated 
at  1,000  horsepower.  Here,'  in  a  single  plant,  oper- 
ating but  one  feature  of  the  St.  Louis  Fair,  is  ma- 
chinery with  six  times  that  capacity. 

In  the  Palace  of  Electricity  the  Westinghouse 
Electric  and  Manufacturing  Company  occupies  a 
space  of  over  10,000  square  feet,  including  1,600 
square  feet  devoted  to  the  display  of  electric  trucks 
and  locomotives  constructed  in  conjunction  with 
the  Baldwin  Locomotive  Works.  Two  locomotives 
built  for  mine  service  are  exhibited,  one  weighing 
20,000  and  the  other  30,000  pounds,  each  equipped  with 
two  No.  79  500-volt  motors.  Another  20,000-pound 
locomotive  for  switching  is  equipped  with  two  No.  75 
220-volt  motors.  In  the  rep^ular  electrical-equipment 
display  are  a  400-kilowatt  turbine-type  generator : 
typical  generators  for  direct  and  alternating  cur- 
rents, for  belt  or  direct  connection;  rotary  convert- 
ers, motor-generator  sets,  oil-insulated  and  air-blast 
transformers,  direct-current  and  alternating-current 
railway  motors  and  controllers,  single-phase  and 
polyphase  induction  motors  of  constant  and  variable 


charges  radiating  from  large  letters  over  a  plate- 
glass  surface— one  of  the  attractions  at  the  Pan- 
American  Exposition— is  to  be  seen  in  the  Westing- 
house auditorium. 

The  combined  exhibit  of  the  various  Westinghouse 
brake  companies  extends  for  150  feet  down  the  aisle 
from  the  turntable  in  the  Transportation  Building. 
At  the  end  nearest  the  turntable  is  a  reception  room 
for  guests  and  at  the  other  end  is  a  booth  fitted 
up  as  a  Russian  kiosk  by  the  Westinghouse  Com- 
pany of  St.  Petersburg,  to  be  used  as  a  rendezvous - 
for  Russian  visitors  to  the  fair.  Included  in  this 
operating  exhibit  is  the  display  of  the  Westinghouse 
Electric  and  Manuiacturing  Company's  alternating- 
current  single-phase  railway  motors. 

The  Westinghouse  Air  Brake  Company's  exhibit 
shows  a  rack  made  up  of  apparatus  constituting  the 
equipment  for  a  six-coach  passenger  train,  with  en- 
gine and  tender,  all  fitted  throughout  with  the  high- 
speed brake  and  signal  equipment.  The  engine  and 
tender  are  equipped  also  with  the  combination  auto- 
matic and  straight  air  brake  which  is  now  so  much 
in  use.  The  method  at  present  generally  adopted 
when  two  pumps  are  used  on  one  locomotive  is 
to  be  seen,  and  one  of  the  novel  features  of  the 
rack  is  that  all  valves  are  placed  in  duplicate,  one 
sectioned  so  as  to  show  the  internal  working  mechan- 
ism and  connected  to  the  vsflve  in  use  in  such  a  man- 
ner that  it  moves  as  the  regular  valve  is  operated. 
The  operation  of  the  various  valves  is  thus  readily 
studied. 

The  Westinghouse  friction-draft  gear  also  is 
shown  in  section,  with  a  machine  especially  designed 
for  testing  it  in  operation.  The  available  power 
which  can  be  exerted  on  the  draft  gear  approxi- 
mates 2,000  pounds.  A  triple  valve-testing  rack  is 
presented  to  show  the  manner  in  which  this  device 
is  now  being  installed  in  many  railroad  shops.  Sec- 
tional parts  also  are  shown  of  the  other  apparatus 
of  the  Westinghouse  Air  Brake  Company  and  the 
Westinghouse  Traction  Brake  Company.  The  lat- 
ter's  exhibit  consists  of  the  magnetic  brake  and  car- 
heating  apparatus  and  the  straight  air  brake  for  both 
motor-driven  and  axle-driven  compressors.  The 
magnetic  brake  is  applied  to  a  truck  operated  on  a 
track  45  feet  long,  the  truck  being  equipped  on  both 
ends  with  friction  draft-gear  buffers,  showing  the  use 
of  this  device.  In  this  connection  also  is  shown 
the  separate  brake  controller  for  use  with  the  mag- 
netic brake  when  It  is  decided  to  add  the  latter  to 
street-railway  equipment  having  an  ordinary  con- 
troller for  the  motor. 

The  straight  air-brake  rack  shows  the  equipment 
now  used  in  the  straight  air  outfit  on  electric  cars 
that  are  operated  by  one  of  their  standard  com- 
pressors. The  compressors  shown  are  of  the  axle 
and  motor-driven  types,  in  section  for  inspection  of 
their  internal  working  parts.  One  of  the  sectional 
compressors  Is  fitted  to  move  with  a  regular  com- 
pressor in  operation. 

In  the  exhibit  of  the  American  Brake  Company 
is  shown  a  model  of  the  outside  equalizing  brake  for 
locomotives  and  the  American  automatic  slack  ad- 
juster. The  Westinghouse  Automatic  Air  and  Steam 
Coupler    Company    shows    the    ends    of   two    freight 


Switchboard  and  Rotaries.  Baldwin-West  in  chouse  Locomotives. 

WESTINGHOUSE    EXHIBITS    IN    THE    PALACE    OF    ELECrRICITY,    ST.    LOUIS. 


companies'  headquarters,  is  utilized  to  furnish  power 
for  various  purposes,  and  includes  a  Westinghouse- 
Parsons  steam-turbine  generating  set  of  400-kilowatt 
capacity,  operating  at  a  speed  of  3,600  revolutions 
per  minute  and  delivering  three-phase,  60-cycle  cur- 
rent at  a  potential  of  440  volts.  The  unit  selected 
for  exhibit  Is  of  a  size  that  has  met  with  most 
extended  introduction  by  reason  of  its  applicability 
to  power  stations  of  moderate  size.  As  a  matter  of 
fact,  it  is  at  the  present  time  the  smallest  turbine 
unit  built  by  the  Westinghouse  Machine  Company. 
The  construction  of  the  rotating  field  of  the  gener- 
ator shown  in  connection  with  the  turbine  on  ex- 
hibit may  best  be  studied  in  the  Westinghouse 
exhibit  in  the  Palace  of  Electricity,  where  one  of 
similar  type  is  set  up  but  not  in  operation.    Here  are 


speeds;  direct-current  motors  of  many  types,  includ- 
ing motors  for  variable-speed  service  from  single  and 
double-voltage  circuits:  switchboard  apparatus,  am- 
meters, voltmeters,  wattmeters,  synchroscopes,  power- 
factor  meters,  circuit-breakers  and  switches,  many  of 
them  electricall}'  operated;  portable  instruments,  in- 
struments of  precision,  potential  regulators  and  other 
forms  of  auxiliar>'  apparatus  and  instruments.  The 
alternating-current,  series-wound,  single-phase  crane 
motors,  similar  in  type  and  general  construction  to 
the  single-phase  railway  motors  exhibited  in  the 
Transportation  Building  and  the  new  Westinghouse 
unit-switch  system  of  multiple  control  are  also  to  be 
seen  in  this  section.  The  spectacular  high-tension 
sign,  using  a  potential  of  50,000  volts,  which  spells 
the    name     "Westinghousa."     in    lightning-like    dis- 


.  cars  fitted  as  movable  models  to  show  the  operation 
of  the  device  in  actual  practice.  This  also  is  shown 
on  two  small  models  fitted  with  air  and  steam  and 
signal  coupler.  Lender  this  model  is  another  working 
model  of  the  magnetic  brake  arranged  to  show  the 
operation  of  the  device. 

The  Union  Switch  and  Signal  Company's  exhibit 
is  a  group  of  signals,  full  size  and  in  w;orking  con- 
dition, erected  in  the  Transportation  Building.  The 
company  shows  also  examples  of  electrical  apparatus 
for  the  operation  and  control  of  signals,  photographs 
of  various  installations  and  a  signal  designed  for 
use  in  the  tunnels  of  the  Pennsylvania  Railroad 
under  the  Hudson  River  to  New  York  city,  shown 
in  position  in  a  full-size  model  of  one  of  the  tunnel 
tubes. 
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DATES  AHEAD. 

Association  of  Railway  Telegraph  Superintendents  (annual 
meeting),  Hotel  English,  Indianapolis,  Ind.,  June  15th  and 
i6th. 

Canadian  Electrical  Association  (annual  meeting),  Hamil- 
ton. Ont.,  June    15th  to   17th. 

High-pressure  transmission  convention  of  the  American 
Institute  of  Electrical  Engineers,  Chicago,  June  21st  and  rzd. 

Indiana  Mutual  Telephone  Association  (annual  meeting), 
Lafayette.  Ind.,  June  28th  and  29th. 

Ohio  Electric  Light  Association  (annual  convention),  San- 
dusky, August    i6th  to    i8th. 

International  Electrical  Congress,  Hall  of  Congresses,  St. 
Louis  l-'xpnsition.   September    12th    to    17th. 

International  Association  of  Municipal  Electricians  (an- 
nual meeting).   St.  Louis.  September   13th  and  14th. 

American  Elcctrothcrapeutic  Association  (annual  conven- 
tion).   St.    Louis,    September    13th   to    T6th. 

National  Electrical  Contractors'  Association  (annual  con- 
vention),   St,    Louis,    September    14th    to   16th, 

American  Street  Railway  Association  (annual  meeting), 
I'estival  Hall,  World's  Fair  grounds,  St.  Louis,  October 
i2th  and    13th. 

Kansas  Gas,  Water  and  Electric  Light  Association  (annual 
meeting),  Leavenworth,  Kan.,  October  i8th  and    19th, 


Amid  a  multiplicity  of  conventions  readers  of  the 
Western  Electrician  should  not  forget  the  ''High- 
tension  Transmission"  meeting  of  the  American  In- 
stitivte  of  Electrical  Engineers  to  be  held  on  June 
2ist  and  22d  in  Chicago.  This  is  a  special  meeting 
for  transmission  problems  alone,  and  in  that  respect 
is  something  new — an  indication  of  the  increasing 
tendency  toward  specialization  in  the  widespread 
electrical  field.  Particulars  of  the  programme  are 
given  elsewhere  in  this  issue,  and  there  is  reason  to 
believe  that  there  will  be  a  good  attendance. 


Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


When  Leigh  Hunt  confidently  declared  that  "Elia" 
was  in  plain  truth  a  certain  Mr.  Lamb,  the  brillian!: 
essayist  described  his  distress  as  he  lay  "writhing  and 
tossing  under  the  cruel  imputation  of  nonentity." 
As  he  Ytry  justly  remarked,  "When  a  gentleman  is 
robbed  of  his  identity,  where  is  he?"  In  like  man- 
ner the  N-rays,  about  which  so  much  has  been  said, 
might  protest  that  they  really  exist,  despite  the  in- 
credulity of  certain  German  and  British  physicists, 
for  Blondlot's  photographic  evidence  of  N-ray  ac- 
tivity seems  to  be  sufficient  to  dispel  the  last  Hngermg 
doubt.  But  it  is  curious  that  only  French  investi- 
gators, like  Blondlot,  Charpcnticr  and  a  few  others, 
are  able  to  detect  the  phenomena  attributed  to  the 
elusive  N-^a3^  The  fact  has  called  in  question  the 
very  existence  of  the  new  form  of  radiation,  but  on 
the  whole  there  seems  to  be  insufficient  ground  to 
relegate  the  stranger  from  Nancy  to  the  Umbo  of 
nonentity  of  which  Elia  so  touchingly  complains. 


Dr.\inage-canal  power,  when  available,  is  to  be 
sold  to  the  city  of  Chicago  by  the  Sanitary  District 
at  a  "reasonable  price,"  not  donated  at  cost,  as  the 
city  hoped.  The  resolution  of  the  District  trustees 
provides  that  "the  surplus  power  over  that  required 
by  the  Sanitary  District  shall  be  devoted  primarily 
to  public  uses  and  shall  be  disposed  of  at  a  reason- 
able price  to  the  various  cities,  villages  and  towns 
within  the  Sanitary  District  or  adjacent  to  the  main 
channel,  to  be  used  in  lighting  the  streets,  or  for  the 
operation  of  pumping  plants  or  machinery  used  for 
municipal  purposes,  or  for  public  services,  and  that 
only  such  part  of  said  waterpower  as  shall  not  be 
required  for  these  public  uses  shall  be  dispo.<?cd  of 
to  private  persons  or  corporations,  and  then  only  at 
the  highest  prices  at  which  it  can  be  sold  from  time 
to  time."  As  the  city  constitutes  the  greater  part 
of  the  Sanitary  District,  it  hoped  to  get  the  power 
for  street  lighting  at  actu&l  cost.  But  undoubtedly 
.  the  trustees  do  well  to  make  a  "reasonable-price" 
provision,  for  unless  the  enterprise  is  managed  dif- 
ferently from  the  average  municipal-ownership  plant, 
no  one  will  know,  or,  knowing,  care  to  tell,  what  the 
real  cost  of  producing  the  power  is  after  two  or 
three  years  of  operation. 


Pr^\ctical  hints  about  the  installation  of  lightning 
rods  are  useful,  for  while  there  are  many  who  are 
skeptical  of  the  value  of  these  contrivances,  the  pre- 
ponderance of  opinion  is  that  they  promise  some  im- 
munity on  isolated  structures  which  are  not  them- 
selves conductors.  We  find  the  following  suggestions 
in  the  Monthly  Weather  Review  of  the  United  States 
government  and  credited  to  Professor  W.  S.  Frank- 
lin of  Lehigh  University: 

Good  connection  of  a  lightning  rod  to  ground  is 
a  prime  necessity  in  lightning-rod  construction. 

Straightness  and  directness  of  path  to  earth  is  the 
most  important  condition  in  so  far  as  the  arrange- 
ment of  the  rod  is  concerned. 

A  given  weight  of  metal  is  much  more  effective  as 
a  carrier  of  rapid  electrical  oscillations  or  abrupt 
electric  pulses  when  it  is  in  the  form  of  a  ribbon  or 
thin-walled  tube  or  wire  cable  than  when  it  is  in  the 
form  of  a  solid  rod. 

H  the  path  along  the  rod  to  ground  is  roundabout. 


the  more  direct  path  through  the  protected  (?)  struc- 
ture is  apt  to  be  chosen  by  the  electrical  discharge, 
notwithstanding  its  poor  electrical  conductivity  and 
in  spite  of  any  ordinary  degree  of  insulation  of  the 
rod. 

Given  a  good  ground  connection,  then  directness 
of  path  to  ground  from  the  region  which  is  to  be 
protected  is  so  important  that  the  matter  of  insulat- 
ing the  rod  from  the  building,  either  by  air  space  or 
by  glass,  is  of  no  importance  whatever  in  comparison. 
If  the  path  is  direct,  there  is  no  need  of  insulation ; 
and  if  the  path  is  roundabout,  effective  insulation  is 
not  practically  feasible. 

These  are  sensible  suggestions,  which  should  be 
useful  to  those  interested  in  the  subject. 

One  believer  in  lightniiig  rods  describes  his  ex- 
perience during  a  thunderstorm  at  a  mountain  hotel 
in  New  York.  He  was  standing  on  the  piazza  when 
■'the  most  tremendous  shock  or  concussion  conceivable 
took  place.  I  had  a  sudden  sun  dazzle  in  the  eyes, 
a  bitter  taste  in  the  mouth,  a  violent  singing  in  the 
ears,  a  pungent,  sulphurous  odor  in  the  nose  and  a 
severe  headache.  Then  I  learned  that  the  house  had 
been  struck  by  lightning;  that  is  to  say,  that  the  con- 
ductors had  functioned  effectively  and  had  safely  con- 
dticted  the  electricity  into  the  lak?,  instead  of  the  dis- 
charge falling  upon  the  hotel  and  wrecking  it." 


Steam  turdines  continue  to  attract  the  earnest 
attention  of  mechanical  and  electrical  engineers,  as 
is  shown  by  the  number  of  papers  devoted  to  the 
stibject  at  the  meetings  of  the  technical  societies, 
both  in  this  country  and  abroad.  Several  of  these 
papers  have  appeared  or  will  appear  in  the  Western 
Electrician,  although  if  we  attempted  to  print  them 
all  in  full  there  would  not  be  room  for  much  else 
in  the  paper.  Papers  by  such  men  as  Rateau,  Em- 
met, Hodgkinson.  Parsons.  Eglin,  Sargent  and  others 
have  been  presented  within  the  last  month,  and  the 
standing  of  the  authors  indicates  the  importance  of 
the  subject. 

One  of  these  papers  was  entitled  "The  Steam  Tur- 
bine as  Applied  to  Electrical  Engineering,"  and  was 
written  by  Charles  A.  Parsons,  G.  G.  Stoney  and 
C.  P.  Martin  for  the  Institution  of  Electrical  Engi- 
neers of  Great  Britain,  before  which  body  it  was  read 
on  May  I2th.  This  paper  derives  special  interest 
from  Mr.  Parsons'  prominence  as  a  steam-turbine 
designer.  The  authors  say  that  the  first  compound 
steam  turbine  (directly  connected  to  a  dynamo)  was 
built  in  1884.  It  was  of  about  10  horsepower  and 
ran  at  iS.ooo  revolutions  a  minute,  the  diameter  of 
the  armature  being  about  three  inches.  This  ma- 
chine, which  worked  quite  satisfactorily  for  some 
years,  is  now  in  the  South  Kensington  Museum.  The 
greater  part  of  the  paper  has  to  do  with  the  econ- 
omy of  the  turbine  when  supplied  with  superheated 
steam  and  a  very  high  vacuum.  From  the  data  given 
it  appears  that  for  every  additional  inch  of  vacuum 
above  23  inches  a  gain  of  from  three  to  five  per  cent, 
in  steam  consumption  is  effected,  depending  on  the 
size  of  the  turbine.  In  order  to  get  a  high  vacuum, 
say  above  27  inches,  the  authors  recommend  an  in- 
crease in  the  circulating  water  from  30  to  50  times 
the  weight  of  the  steam  consumed.  This  involves 
larger  pumps  to  deal  with  the  extra  amount  of  water, 
but  it  is  said  that  this  only  makes  a  difference  of 
0.4  per  cent.,  which  is  not  to  be  compared  with  the 
gain  of  four  or  five  per  cent,  in  the  turbine  by  the 
use  of  increased  circulating  water.  Beyond  this,  the 
authors  also  recommend  a  "vacuum  augmentor," 
which  acts  in  the  same  way  as  a  steam  exhauster, 
and  sucks  nearly  all  the  residual  air  and  vapor  from 
the  condenser  and  delivers  it  to  the  air  pumps. 
The  steam  "jet  of  this  device  consumes  about  iV-2 
per  cent,  of  the  steam  required  by  the  turbine  at 
ftill  load. 

A  noteworthy  contribution  to  the  discussion  of 
this  paper  was  made  bv  Mr.  Samuel  Insull  of*  Chi- 
cago, who  was  in  England  at  the  time  of  the  meeting. 
Mr.  Insull  is  credited  with  the  statement  that  the 
cost  of  a  turbine  station  in  America  is  only  about 
50  per  cent  of  the  cost  of  a  reciprocating  station. 
This  is  taking  into  account  the  smaller  buildings  and 
foundations  and  the  lower  cost  of  plant.  E[is  experi- 
ence was  not  in  connection  with  the  Parsons  tm- 
bine.  as  that  type  was  not  made  in  sufficiently  large 
sizes  at  the  time  the  stations  he  referred  to  were 
put  down,  but  with  the  vertical  Curtis  type.  Mr. 
Insull's  company  has  the  largest  steam-turbine  cen- 
tral station  in  existence,  and  if  he  has  been  correctly 
quoted  as  to  the  relative  first  costs  of  steam-turbine 
and  piston-engine  stations,  the  statement,  coming 
from  such  a  source,  is  of  importance. 
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ALTERNATINGCURRENT  WORKING. 


By  W.  B.  Gump.  Asso.  Mem.  A.  I.  E.  E. 
Part  VI. 


Power   Transmission. 

Tile  articles  tlius  far  have  dealt  almost  entirely 
with  the  apparatus  used  in  the  generation  and  utili- 
zation of  electric  power.  The  present  description 
will  take  up  the  matter  of  transmitting  power  and 
w'ill  consider  especially  the  features  concerning 
high-tension  transmission,  since  the  latter  involves 
features  of  its  own  in  addition  to  those  associated 
with  the  low-tension  system. 

It  is  useless  to  attempt  to  treat  this  subject  in 
anything  like  a  comprehensive  manner,  and  it  must 
be  emphasized  here  that  power  transmission  is 
indeed  one  of  the  broadest  branches  of  modern 
engineering.  Therefore  the  present  discussion  will 
concern  itself  only  with  the  fundamental  principles 
and  supplement  these  with  an  outline  of  such  prob- 
lems as  are  commonly  met  in  practice. 

\  Cl.'\ssification  or  Systems. 

Transmission  systems  are  usually  classified  as 
'"low-tension"  when  the  line  pressure  is  1,000  volts 
or  under,  and  as  "high-tension"  when  the  line  pres- 
sure is  above  1,000  volts.  Systems  above  1,000  volts 
are  almost  without  exception  alternating-current 
systems,  since  direct-current  apparatus  cannot  han- 
dle such  pressures  successfully.  The  voltages  com- 
monly employed  on  direct-current  circuits  are  110, 
2Z0,  SCO,  550,  600  and  750.  Of  these  the  first  four 
are  the  most  common.  On  alternating  systems  the 
most  common  primary  voltages  are  i,oco  and  2,oco 
volts  for  lighting  systems,  where  the  maximum 
distance  of  transmission  is  within  one  or  two  miles. 
The  secondary  voltages  on  such  systems  are  from  52 
to  104  volts,  step-down  transformers  being  used  at 
the  lamps.  For  arc-lighting  or  alternating  systems, 
voltages  from  1,000  to  3,oco  are  common,  the  lamps, 
of  course,  being  connected  in  series. 

The  typical  high-tension  system  is  one  in  which 
the  alternator  has  a  pressure  upward  of  2,000  volts 
and  the  transmission  line  a  voltage  of  from  10,000 
to  40.C00  volts.  The  maximum  voltage  which  can 
safely  be  generated  at  the  terminals  of  a  well-de- 
signed alternator  is  about  13,000  volts.  The  limit 
of  the  voltage  is  restricted  to  the  conditions  of  good 
insulation,  and  the  difficulties  in  maintaining  the 
latter  increase  rapidly  when  13,000  volts  is  reached. 
The  voltage  on  the  line  may  be  made  considerably 
higher,  since  no  moving  parts  are  required  to  make 
tb.e  transformation,  stationary  coils  being  more 
effectively  insulated.  The  question  of  voltage  will 
be  discussed  more  at  length  further  on. 

Determination  of  Fkequekcy. 

One  of  the  first  questions  which  confront  the  en- 
gineer who  is  about  to  design  a  transmission  system 
is  what  frequency  to  adopt.  In  order  to  determine^ 
this  question  the  conditions  of  the  case  have  to  be 
weighed  carefully.  No  hard  and  fast  rules  can  be 
given  which  will  settle  this  question,  as  each  par- 
ticular case  must  be  decided  by  the  demands  of 
power  required,  the  nature  of  the  power  and  cost 
of  the  same.  This  can  be  done  only  by  a  careful 
study  of  the  local  conditions  followed  by  the  exer- 
cise of  a  liberal  amount  of  good  judgment.  The 
tendency  of  present-day  practice  in  this  country  is 
toward  low  frequencies — 60  cycles  and  under.  A 
frequency  above  60  cycles  is  considered  a  high  fre- 
quency. Where  the  greatest  portion  of  the  load  is 
power,  a  low  frequency  should  always  be  adopted — 
40  cycles  or  under.  This  will  depend  somewhat 
vpon  the  size  of  the  plant.  The  Niagara  Falls 
Power  Company  has  adopted  25  cycles,  which  is 
used  for  the  bulk  of  power  generated.  Where  it  has 
been  found  necessary  to  use  a  high  frequency,  such 
as  the  Buffalo  lighting  system,  a  frequency  changer 
is  employed  which  raises  the  frequency  to  60  cycles. 
Forty  cycles  have  been  used  quite  successfully  in 
connection  with  mixed  loads  (both  power  and  light- 
ing). This  frequency  is  used  by  the  Hudson  River 
Power  Company,  whose  system  conveys  power  both 
for  railways  and  for  lighting. 

The  cost  of  apparatus,  especially  transformers,  is 
often  the  determining  factor  as  to  frequency,  since 
high-frequency  transformers  cost  less  than  those 
of  low  frequer.cy.  This  fact  may  easily  be  shown 
mathematicallv ; 

4-44  0Nf 

It  was  formerly  shown  that  E  = 

60  X  10" 
when  <p  =  total  flux    tmaximum). 
f  =  frequency, 
N  =  number  of  turns, 

E  =  Electromotive    force,    primary   or  second- 
ary, as  the  case  may  be. 


Now,0  =  Ax 
density. 

Therefore  E  = 
From  which  A 

B    when    A  = 
4.44  A  B  N  f 

area. 

6oXio" 
60  X  10'  E 
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The  last  equation  is  the  fundamental  equation  of 
transformer  design,  and  it  shows  that  for  the  same 
flux  density  and  voltage  the  product  of  the  area  of 
iron  cross  section  and  number  of  turns  varies  in- 
versely as  the  frequency,  hence  the  cost  decreases 
in  proportion.  The  cross  section  of  copper  remains 
constant  for  the  same  capacity  regardless  of  fre- 
quency. A  saving  in  copper  is  of  course  affected 
because  diminishing  the  cross  section  of  iron  de- 
creases the  length  of  the  copper  path  surrounding  it. 

Generators  of  high  frequency  may  be  built  at  a 
lower  cost  than  low-frequency  machines.  This  will 
be  evident  from  the  fact  that  high  frequency  de- 
notes high-armature  speed,  and  therefore  a  greater 
output.  For  arc  and  incandescent  lighting  high  fre- 
quencies are  always  to  be  recommended.  Arc  lamps 
do  not  operate  with  satisfaction  on  frequencies  be- 
low 40  cycles.  The  satisfactory  operation  of  incan- 
descent lamps  depends  primarily  upon  voltage  and 
candlepower.  High-voltage  lamps  have  thin  fila- 
ments, while  (for  the  same  candlepower)  low-volt- 
age lamps  have  thick  filaments.  The  former  fila- 
ments radiate  heat  much  more  readily  and  for  this 
reason  are  not  suited  to  low  frequencies,  because 
more  time  is  allowed  for  the  filament  to  cool  while 
the  current  is  passing  through  its  zfero  value.  Low- 
voltage  lamps  (on  the  other  hand)  having  thick 
filaments  consequently  have  a  greater  heat  capacity. 
Such  lamps  may  be  operated  on  frequencies  as  low 
as  25  cycles. 

While  high  frequencies  point  to  a  material  reduc- 
tion in  cost,  there  are  some  other  features  encoun- 
tered which  may  more  than  offset  the  advantages 
gained  by  the  former.  In  the  first  place  the  induct- 
ance both  of  the  apparatus  and  transmission  line 
increases  directly  with  the  frequency.  The  wattless 
currents  which  arc  due  to  inductance  (and  to  ca- 
pacity) will  also  increase.  This  will  incur  a  greater 
loss  in  the  generator,  line  and  apparatus  used,  and 
will  therefore  necessitate  a  greater  output  to  make 
up  for  these  losses.  High-frequency  generators, 
synchronous  motors  and  rotaries  are  much  less  sat- 
isfactory on  high  frequencies,  and  the  difficulties 
met  in  connection  with  paralleling  become  very 
serious. 

Induction  motors  are  not  suited  to  high  frequen- 
cies. With  a  constant  power  factor  and  constant 
speed  the  size  of  an  induction  motor  must  increase 
with  increase  of  frequency,  the  power  remaining 
constant. 

In  summing  up  the  matter  of  frequency  it  is  safe 
to  say  that  for  power  installations  a  frequency  of 
60  cycles  is  almost  never  exceeded.  Forty  cycles  is 
often  used  for  a  mixed  load  both  for  local  use  and  on 
large  distribution  systems.  For  power  alone  25  to 
30  cycles  is  to  be  recommended  in  the  majority  of 
cases.  ^  i 

Determination  of  Voltage. 

The  next  question  which  arises  is  what  voltage  to 
use.  The  general  statement  may  be  made  that  the  volt- 
age for  transmission  within  an  immediate  locality 
should  be  as  high  as  safety  will  permit.  On  long  trans- 
mission lines  where  step-up  transformers  are  used 
the  line  pressure  should  be  as  high  as  the  physical 
conditions  of  the  case  allow,  together  with  due 
consideration  of  human  life.  For  example,  a  trans- 
mission line  extending  along  a  sparsely  populated 
district,  such  as  a  western  plain,  could  carrj'-  cur- 
rent at  a  working  pressure  as  high  as  6o,coo  volts, 
while  a  similar  system  in  a  thickly  populated  dis- 
trict would  have  to  use  a  lower  voltage  in  considera- 
tion of  life  and  property  in  the  neighborhood 
through  which  it  passed. 

If  the  frequency',  the  amount  of  power  to  be  trans- 
mitted and  the  percentage  of  line  loss  remain  con- 
stant the  cross  section  of  conductor  will  vary  in- 
versely as  the  square  of  the  impressed  voltage.  If 
the  impressed  voltage  is  increased  V  limes,  the 
drop  may  be  increased  V  times  without  changing 
the  line  loss,  for  the  line  loss  is  to  the  total  power 
as  the  drop  in  volts  is  to  the  impressed  voltage  on 
the  line.    To  produce  the  same  power  at  V  times  the 


drop  equal  to  V  limes  the  first,  the  resistance  must 
be  increased  V"  times. 

According  to  the  above  demonstration  it  would 
be  natural  to  infer  that  there  is  no  limit  to  the 
distance  that  electric  power  may  be  transmitted 
with  a  given  loss.  While  this  is  true  from  a  theo- 
retical standpoint,  it  cannot  be  carried  out  in  prac- 
tice on  account  of  the  serious  mechanical  difficulties 
encountered  with  reference  to  suitable  insulation. 
For  voltages  up  to  15,000  the  difficulties  of  insulation 
are  not  serious.  When  20,000  is  reached  difficulties  be- 
gin to  multiply  rapidly  and  the  problem  of  insulation 
becomes  a  grave  one.  In  dry  sections  of  the  country 
pressures  of  from  40,000  to  6o,oco  volts  are  handled 
successfully,  but  where  the  atmosphere  is  damp  or 
saline  these  pressures  cannot  be  adopted  with  safety. 

As  the  voltage  increases  the  leakage  increases 
very  rapidly.     This  fact  was  learned  by  means  of  an 
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FIG.    55. 


CURVES    SHOWING    RELATION    BETWEEN    LINE 
LOSS    AND    VOLTAGE. 


experimental  transmission  line  upon  which  a  series  of 
tests  were  made.  These  experiments  were  conducted 
by  Mr.  C.  F.  Scott,  and  the  results  are  of  such  inter- 
est that  they  should  be  noted.  In  Fig.  55  a  series  of 
curves  is  shown,  which  are  plotted  between  values 
of  line  voltage  and  line  loss.  The  figures  on  the 
respective  curves  denote  the  distance  between  wires 
in  inches.  It  will  be  seen  that  the  loss  decreases  for 
a  given  voltage  as  the  distance  between  wires 
is  increased,  a  marked  difference  being  shown  be- 
tween the  first  and  last  curve.  It  was  found  that 
rain,  snow  and  ice  had  very  little  effect  upon  the 
line  loss.  It  was  also  noted  that  a  peaked  wave  form 
gave  a  greater  loss  than  a  flat  top,  and  that  the  loss 
decreased  as  the  diameter  of  the  wire  was  increased. 
The  size  of  wire  has  an  influence  upon  the  leakage, 
a  small  wire  causing  a  greater  loss  than  a  large  wire. 
This  may  be  understood  from  the  fact  that  the  nature 
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FIG.    56.       CURVES    SHOWING    RELATION    OF    LINE    LOSS 
AND  VOLTAGE    IN    LARGE    AND    SMALL  WIRES. 

of  a  large  conductor  is  such  that  it  will  withstand 
a  greater  electrostatic  stress  than  a  small  conductor. 
Curves  are  shown  in  Fig.  56  which  indicate  the  supc- 
riorit>'  of  a  large  wire  over  a  small  one. 

Resistance,  Inductance  and  Capacity  of  Trans- 
mission Lines. 
The  resistance  of  an  alternating-current  line  i~ 
greater  for  the  same  impressed  pressure  than  that 
of  a  direct-current  line  of  the  same  dimensions. 
The  difference  is  not  appreciable  on  small  line  wires : 
but  where  the  conductors  are  very  large  the  eft'ect 
is  quite  noticeable.  The  reason  for  the  increase  in 
resistance  is  due  to  counter-electromotive  forces  set 
r.p  in  the  conductors,  which  cause  more  flux  to  cir- 
culate around  the  wire,  since  more  current  tends  to 
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flow  in  the  larger  wire  than  in  a  small  one.  These 
counter-electromotive  forces  are  set  up  inside  the 
^vire  and  they  tend  to  keep  the  current  away  from 
the  center  of  the  wire,  forcing  it  toward  the  surface. 
This  is  called  the  "skin  effect."  In  the  majority  of 
transmission  systems  up  to  20  miles  in  length  and 
for  voltages  of  from  lo.coo  to  15,000  the  skin  effect 
does  not  have  to  be  taken  into  account. 

On  long  transmission  lines  the  inductance  is  con- 
siderable and  should  be  taken  into  account.  The 
flux  surrounding  the  line  conductors  varies  with  the 
frequency  and  therefore  sets  up  a  counter-electro- 
motive force  on  the  line,  which,  if  any  considerable 
length,  amounts  to  a  material  loss.  The  inductance 
together  with  the  resistance  causes  an  impedance 
which  may  be  calculated  quite  accurately.  For  con- 
venience in  making  calculations  tables  of  imped- 
ance factors  have  been  constructed  for  several  stand- 
ard frequencies,  giving  values  per  mile  of  wire  for 
various  sizes  and  for  different  distances  between 
wires.  Methods  of  computing  transmission  lines 
using  these  line  constants  will  be  demonstrated  later. 

The  capacity  effect  on  a  transmission  line  is  obvi- 
ously opposite  to  that  of  self-induction  and  becomes 
quite  appreciable  on  a  long  system,  especially  when 
the  conductors  lie  close  together.  It  should  be 
noted  that  the  capacity  of  a  line  increases  as  the 
distance  between  wires  is  decreased.  With  reactance 
the  opposite  is  true,  the  reactance,  and  hence  the 
impedance,  decreasing  as  the  distance  between  wires 
decreases.  In  almost  all  cases  in  practice  the  induct- 
ance is  greater  than  the  capacity.  -\  relation  may  be 
had,  howerer,  in  which  the  capacity  will  e.xactly  bal- 
ance the  inductance.  When  this  condition  is  reached 
the  circuit  is  said  to  have  "resonance."   The  equation 

I 

for  a  circuit  having  resonance  is. 2  TfL  = ,  in 

2  TT  f  C 
which  L  =  inductance  in  henrys  and  C  =  capacity  in 
microfarads.  Resonance  indicates  that  the  current 
has  neither  lag  nor  lead,  and  that  each  impulse  sent 
over  the  line  is  perfectly  balanced.  Under  these  cir- 
cumstances the  circuit  is  said  to  be  '"in  tune." 

When  such  a  condition  exists  the  voltage  at  the 
receiving  end  may  be  much  greater  than  the  voltage 
Table  I. 
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at  the  terminals  of  the  generator  and  may  rise  to  a 
value  sufficient  to  break  down  the  insulation  of  all 
the  apparatus  involved.  In  cases  where  resonance 
exists  the.  relation  between  electromotive  force,  cur- 
rent and  resistance  follows  Ohm's  law  and  becomes 

E 
C  =:  —  where  C,  E  and  R  are  the  effective  values, 

R 
respectively. 

Line  Calculations. 

While  there  are  "cut-and-dried"  formula;  devised 
to  be  used  in  line  calculations,  the  majority  of  such 
formulas  are  of  little  value  in  themselves,  since  they 
fail  to  take  into  account  the  local  conditions  of  the 
line  in  question,  such,  for  example,  as  leakage  due 
to  a  damp  atmosphere,  probable  increase  of  power 
demanded,  cost  of  installation  and  the  interest  on  the 
investment.  The  latter  features  have  no  bearing 
on  the  theoretical  conditions,  but  they  do  have  a  de- 
cided bearing  on  the  practical  side ;  so  much  so 
that  the  theoretical  formula  are  often  greatly  dis- 
torted in  order  to  meet  the  commercial  demands  of 
the  case.  Here  again  judgment  and  common  sense 
are  necessary  as  well  as  the  mathematical  principles. 
The  rudiments  of  transmission-line  calculations 
will  now  be  given,  with  a  sufficient  number  of  exam- 
ples to  demonstrate  the  methods  of  nrocedure  ordi- 
narily followed. 

Having  decided  upon  the  voltage  to  be  adopted 
and  the  amount  of  power  to  be  delivered  the  next 
item  to  be  settled  is  the  loss  on  the  line.  Suppose, 
for  example,  that  3,000  horsepower  is  to  be  delivered 
12  miles  by  a  three-phase,  60-cycle  transmission  sys- 
tem, the  voltage  at  the  receiving  end  being  10,000 
and  the  line  loss  not  to  exceed  12.5  per  cent,  of  the 
generated  power.  Assume  further  that  the  load  is 
to  be  mixed,  containing  both  lighting  and  power,  the 
latter  to  exceed  the  former,  and  be  utilized  in  oper- 
ating induction  motors.  It  is  safe  to  assume  that  (he 
induction  motors  will  run  normally  on  a  power 
factor  of  85  per  cent. 
On  a  system  of  this  kind   it   will  be  necessary  to 
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use  transformers.  Instead  of  using  step-up  trans- 
formers at  the  generator,  suppose  they  are  dispensed 
with,  using  only  the  step-down  transformers  at  the 
receiving  end.  As  to  transformer  efficiency,  97.5 
per  cent,  is  a  good  figure  to  assume.  The  line  loss 
will  then  be 

12.5  —  2.5  =  ID  per  cent. 

3,000  horsepower  ^  2,240  kilowatts  delivered ; 
that  is,  to  be  taken  from  the  secondary  terminals 
of  the  step-down  transformer.  With  a  loss  of  12.5 
per  cent,  the  amount  of  power  delivered  is  87.5  per 
cent,  of  the  power  generated,  and  97.5  per  cent,  of 
the  power  at  the  terminals  of  the  high-tension  mains. 
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2,240 


97.5 


:  2,300  kilowatts    (nearly). 


On  a  power  factor  of  0.S5  the  apparent  energy  will  be 
2,300 

=:  2,700  kilowatts. 

0.85 
Now,   since   the  number   of  watts   transmitted   by  a 
three-phase  system  is  expressed  by 

W  =  V  3  E  C, 
then 

W 

VTE 
From  this  equation  the  current  flowing  will  be 
2,700,000  270 

1,732X10,000      1,732 

^    156  amperes  per  conductor. 
.\llowing    a    C  R    drop    of    10   per    cent,    (according 
to  the  conditions  stated),  the  voltage  at  the  generator 
neccssarj'  to  overcome  the  ohmic  resistance  will  be 
10,000 
^11,111  volts. 


0.9, 


he 


Therefore  the  line  resistance  will 
E       Ii,Iii 

R  =  —  = =:  74  ohms. 

C  156 

"-t 
Ohms  per  mile  ^  —  ^  6.t6  ohms. 

12 

.According  to  B.  &  S.  wire  table,  this  resistance 
corresponds  to  No.  10.  It  is  seen  at  once  that  a  No. 
10  will  not  carry  more  than  32  amperes.  Therefore 
a  No.  I  wire  (which  carries  156  amperes)  is  the 
smallest  size  that  can  be  used.  The  resistance  per 
mile  of  No.  i  wire  is  0.671  ohm,  and  for  12  miles  ^ 
12X0.671=8.05  ohms.  The  CR  drop  in  the  line 
will  therefore  be  156X8.05  =  1,250  volts  (approxi- 
mately). 

The  reactance  must  now  be  considered  in  order 
to  obtain  tlie  impedance  on  the  line.  Observing 
Table  I.  it  will  be  seen  that  the  impedance  factor 
for  No.  I  B.  &  S.  wire  is  1.39.  The  impedance  elec- 
tromotive force  will  then  be  1,250  X '-.TO  =  i,740 
volts  (nearly).  The  electromotive  force  at  the  gen- 
erator terminals  must  therefore  be  10,000+1,740^ 
11,740  volts. 

In  the  above  example  it  was  necessary  to  make  a 
compromise  between  the  generator  electromotive 
force  and  the  size  of  wire.  More  often  the  voltage 
of  the  generator  is  decided  upon  at  once  and  the  size 
of  the  wire  made  to  suit.  In  such  cases  it  is  generally 
necessary  to  make  several  preliminary  calculations 
since  the  line  impedance  cannot  he  determined  with- 
out knowing  the  size  of  wire. 

When  the  conductors  are  large  it  is  always  ad- 
visable to  use  several  small  ones  in  place  of  a  single 
conductor;  for  example,  if  it  were  necessary  to  have 
a  cross  section  equal  to  a  No.  0000  wire,  it  is  better 
to  divide  it  into  two  No.  0  wires,  or  better  still,  four 
No.  oco  wires.  In  this  way  the  system  may  be  bet- 
ter  balanced   and  the  impedance   reduced. 

Looking  at  the  commercial  side  of  the  problem 
just  given,  the  cost  of  the  high-tension  line  will 
show  that  a  large  part  of  the  investment  is  in  the 
line  itself.  In  order  to  determine  the  approximate 
cost  of  the  copper  alone  it  is  first  necessary  to  ascer- 
tain the  total  weight  of  copper  involved.  It  has  been 
found  that  t,ooo  feet  of  wire  with  a  cross  section  of 
i,coo  circular  mils  weighs  nearly  three  pounds. 
This  being  true,  it  is  a  simple  matter  to  construct  a 
formula  for  the  weight  of  copper  of  given  dimen- 
sions. 

If  L:=  length   of   wire    (all    three   conductors)    in 
thousands  of  feet,  then  the  total  weight  is 
L  X  3  X  c.  m. 

Wt.  = 

1,000 
In  the  problem  given  above 

L  =  12  X  3  X  528  =  190, 

Therefore, 

190  X  3  X  83,690 

VVt.  = =  47,700  pounds  (approx. ). 

1,000 

.\t  20  cents  per  poimd  this  would  represent  an  in- 


vestment of  0.2  X  47,700  =  $9,540.  Interest  at  si.x  per 
cent,  per  annum  on  this  amount  is  $572.40.  These 
items  of  cost  are  of  course  exclusive  of  every  item 
except  copper.  The  cost  of  poles,  insulators  and 
crossarms  depends  upon  so  many  conditions,  which 
vary  in  different  localities,  that  it  would  be  fruitless 
to  attempt  to  compute  the  cost  of  the  equipment. 

In    making   preliminary    wiring   calculations    there 
are  several  formula;  which  may  be  used  to  determine 
at  once  the  quantity  sought,  and  for  ordinary  calcula- 
tions they  are  sufiiciently  accurate.    The  fundamental 
formula  used  is  based  upon  Ohm's  law,  being  modi- 
fied by  constants  depending  upon  the  system. 
If  D  ^  distance  of  transmission  (feef)  one  way, 
W  ^  total  number  of  watts  delivered, 
P  =  per  cent,  of  watts  lost  in  line, 
E  =  voltage  between   main   conductors   at   con- 
sumer's end, 
D  W  K 

then  c.  m.  ^ 

PE  = 

P  E  M 
and  volts  lost  in  line  = 

TOO 

WT 

Current  in  main  conductors  = 

E 
The  quantity  K  is  a  constant  for  the  particular  re- 
quirements of  the  system.     Values  of  K  and  T  are 
tabulated    in    Table    II.    for    several    power    factors. 


Table 

II. 

Values  of   K. 

Values  of  T. 

Systfiii. 

Per  Cent.  Power 
Factor. 

Per  Ceul.  Power 
Factor. 

95 

2400 
1200 
1200 

90    85 

2660  3000 
1330  1500 
1330  1500 

80 

3380 
1690 
1690 

95     1    90 

1.052    i.iri 
■526      .555 
.607      .642 

85 

Ho 

1.172 
.5SS 
.679 

1.250 
.62s 
.723 

Two-phase  '4  ■wire).. 
Three-phase  (3  wirei. 

The  values  of  M  are  empirical  and  depend  upon  the 
size  of  wire  and  also  upon  the  nature  of  the  load. 
Values  for  several  sizes  of  wire  and  frequencies  are 
tabulated  in  Table  HI.       The  convenience  of  these 

Table  III. 


Values  ot  M. 

30  Cycles. 

60  Cycles. 

125  Cycles. 

No. 

Area 

li.  &  S. 

C.  M. 

Lifiht- 

Motors 

LiL'ht- 

Motors 

Lieht- 

Motors 

inc 

and 

inu 

and 

and 

Only.- 

Lit'hts- 

Only.— 

Lichts, 

Only.— 

Lights. 

98? 

85% 

95%. 

85:5. 

05f. 

85?. 

P.  F. 

P.P. 

0000 

211,600 

1.26 

1.27 

1.64 

1.85 

3.06 

000 

167,805 

1.20 

1. 17 

1.49 

r.63 

2.15 

2.62 

00 

133.079 

1.15 

1.08 

1.39 

1.46 

1.92 

2.25 

0 

105.592 

1. 10 

1.30 

1-32 

1-73 

1.96 

I 

83.604 

1.06 

1.23 

I.2I- 

1.57 

I -74 

2 

66.373 

1.03 

1. 16 

I-II 

1.44 

1.54 

3 

52.633 

1.02 

1. 1 1 

1.04 

1.35 

1.38 

4 

41.742 

I 

I  07 

I 

1.26 

1.26 

5 

33.102 

1 

1.04 

I 

1.19 

1. 16 

26.250 

I 

1.02 

I 

1. 14 

1.08 

formulas  is  readily  seen,  and  for  short  transmission 
systems  they  are  accurate  enough  for  practical  pur- 
poses. In  very  large  transmission  systems  such 
"equations  cannot  take  into  account  the  additional 
losses  and  the  commercial  features,  which  are  the 
important  factors  in  large  systems.  The  more  ex- 
tensive the  system  the  more  minute  are  the  details, 
and  in  such  cases  there  is  no  short  road  to  the  solu- 
tion:  indeed  a  large  transmission  system  demands  a 
liberal  amount  of  the  closest  and  most  accurate  cal- 
culating before  its  character  can  be  determined.  In 
concluding  this  description  it  will  be  well  to  show  a 
comparison  of"  the  relative  amounts  of  copper  re- 
quired for  different  systems,  since  this  has  an  ex- 
tremely important  bearing  on  problems  relating  to 
transmission.  A  comparison  of  various  systems  and 
the  amount  of  copper  required  by  each  is  tabulated 
in   Table   IV.,   in   which   the   single-phase   system   is 

Table  IV. 


System. 

Number  of 
Wires. 

Per  Cent. 
Copper, 

Direct  Current. 

2 

50 

2 

A 
3 

100 

145-7 

100 

100.  This  table  was  constructed  by  M'r.  Steinmetz. 
and  in  preparing  it  he  has  taken  into  account  the 
thickness  and  cost  of  insulation  and  the  danger  lo 
life  and  property,  all  of  which  depend  upon  the 
maximum  value  of  the  electromotive  force.  Upon 
this  basis  the  items  tabulated  have  quite  a  different 
value  from  those  which  would  result  by  considering 
merely  the  electrical  conditions  of  each  system. 
\To  he  concluded.] 
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Underground  Construction. 

Bv  W.  P.  Hancock. 

Part  II. 

1  have  found  bv  experience  that  a  mason's  lielper 
at  $2.50  a  day  of"  10  hours  will  mix  and  deliver  to 
the  mason  in  the  trench,  or  the  duct  layer,  one  yard 
of  mortar,  and  that  one  yard  of  mortar  will  lay 
I  500  feet  of  duct,  same  having  beveled  edges  and 
a  length  of  18  inches,  and  an  ample  provision  for 
wasted  material  is  also  considered  m  the  amount 
of  mortar  stated  for  1,500  duct-feet. 

The  cost  of  mortar  per  duct  foot  would  be  $0.0026 
and  the  cost  of  mortar  for  our  is-duct  line  would 
be  per  conduit-foot  $0.0390;  cost  of  labor  to  mix 
and  place  mortar  would  be  per  duct-foot  $0.0016 
and  per  conduit-foot  for  15-duct  line  would  be 
$0.0240.  . 

Duels  Laid.— Coit  is  based  on  the  ducts  being 
laid  beside  the  trench  at  $0.0502  per  duct-foot,  and 
this  includes  teaming  from  the  cars  to  the  trench 
at  a  cost  of  $0.75  per  ton.  (The  weight  of  an  iS- 
inch  length  of  three-inch  duct  is  13  pounds,  or  nearly 
nine  pounds  per  foot.)  The  ducts,  then,  for  our 
15-duct  line  would  cost  15  X  0.0502  =  $0.7530  per 
conduit-foot;  cost  of  labor  to  lay  ducts  is  based 
on  mason's  labor  at  $4  a  day  of  10  hours,  and  a 
helper  at  $2  a  day  of  10  hours,  or  a  total  of  $6,  and 
these  two  men  will  lay  an  average  of  1,500  feet  or 
i.oco  length  a  day;  therefore,  the  cost  of  labor  per 
5.00 

duct-foot  will  be =  $0.0040;  and  the  cost  of  a 

1,500 
conduit-foot   in   our   15-duct   line   will   be  $0.0040  X 
15  :=  $0.0600. 

Paving.— Coit  of  paving  is  based  on  actual  bids 
submitted  bv  Boston  contractors- for  replacing  pav- 
ing, no  new'blocks  beincr  furnished  by  the  contractor 
to  make  up  any  deficiency  or  loss  by  breakage  of 
blocks.  The  price  which  I  shall  designate  as  the 
average  cost  of  paving  is  for  stone  block  paving 
only,  and  does  not  include  asphalt  nor  wood  paving. 
Our  bids  have  come  along  as  follows : 

Per  yard. 
Replacing  stone  blocks  on  six-inch  concrete  base, 

pitch  and  pebble  joints   $2.00 

Replacing  stone  blocks  on  six-inch  concrete  base, 

Portland  cement  joints   i-Ss 

Replacing  stone  blocks  on  six-inch  concrete  base, 

gravel  joints   i-40 

Replacing  stone  blocks  on  gravel,  gravel  joints..  .50 
making  the  average  cost  approximately  $1.44  per 
square  yard  for  this  work.  (If  the  surface  is  of 
asphalt  the  cost  of  replacing  will  be  $3.50  per  square 
yard  or  39  cents  per  foot.)  For  the  cost  of  repaying 
our  street  over  onr  15-duct  line  we  will  use  the 
average  price  per  yard,  and  we  know  that  the  net 
width  of  the  trench  is  32%  inches,  and  we  will  add 
to  this  a  margin  of  12  inches  on  each  side,  thus  mak- 
ing the  width  to  estimate  from  56  inches  approxi- 
mately; and  if  we  multiply  this  figure  by  12  and 
divide  by  144  we  shall  have  the  number  of  square 
feet  of  paving,  per  conduit-foot,  on  the  15-dnct  line, 
which  is  4.7  feet.  Our  paving  costs  $1.44  per  yard 
or  16  cents  per  square  foot;  then  the  paving  per  duct- 
foot  would  cost  $0.0500,  and  per  conduit-foot  $0.7500. 
Haulage  of  Dirt. — Cost  is  based  on  bids  submitted 
of  50  cents  per  double-team  load  of  35.1  cubic  feet, 
or  $0.0142  per  cubic  foot,  and  this  figure  is  obtained 
on  the  basis  of  a  double  tip  cart  removing  to  the 
most  convenient  dump  or  other  point  10  loads  a 
day  of  10  hours  (the  laborers  filling  the  carts)  at 
a  cost  of  $5  a  day  for  the  team.  On  our  15-duct  line 
we  still  have  surplus  earth  which  must  be  re- 
moved, and  at  such  times  and  in  such  quantities 
as  will  prevent  criticism  from  the  city  officials  and 
from  the  abutters,  and  therefore,  as  we  know  our 
trench  is  32.25  inches  wide  and  the  total  depth  of  the 

32.25  X  22.25  X  12 

construction    is   22.25    inches,    then ■_ 

1,728 
equals  the  amount  of  earth  or  refuse  we  must 
remove  for  each  conduit-foot  of  the  line  constructed. 
This  amount  will  be  4.9  cubic  feet,  and  the  cost  per 
duct-foot  w.ill  be  $0.0047  and  per  conduit-foot 
$0.0705. 

Inspection. — In  most  cities  the  municipal  corpora- 
tions will  insist  on  placing  on  your  payroll  an  in- 
spector or  inspectors,  and  I  have  found  that  the 
amount  of  money  required  for  this  purpose  in  several 
separate  seasons  amounts  to  nearly  $5  a  day  of  10 
hours,  and  the  amount  has  been  so  near  $5  that  I  have 
used  that  figure  in  all  tabulations.  Then  it  follows 
that  if  we  are  completing  1,500  foot  of  duct  a  day,  or 
100  feet  of  the  15-duct  line,  the  cost  of  inspection  would 
5.00 

be =  $0,003  per  duct-foot,  and  per  conduit-foot 

1,500 
$0.0495. 

Engineering  Expense. — Ihe  cost  of  engineering 
expense  on  the  trench  and  in  the  office  for  43.706 
duct-feet  amounted  to  $0.0214  per  duct-foot  on  data 
kept  very  accurately,  and  as  this  figure  is  from 
actual  experience  we  will  use  it. 

Incidentals. — Cost  of  incidentals  is  based  on  five 
per  cent,  of  the  total  cost,  including  every  expense. 

Manholes. — I  believe  we  agreed  that  w^e  would 
have  four  manholes  in  the  line  and  that  the  dimen- 
sions would  be  as  follows ;  Five  by  five  feet  area 
inside,  seven  feet  deep,  eight-inch  walls  without 
shelves,  drained  to  the  nearest  sewer  and  having 
on  each  manhole  a  heavy  frame  and  cover  of  the 
"sewer  type."     (See  Figs,  i  and  2.  given  last  week.) 


Then  we  shall  need  for  material ; 
23.76  cubic  feet  concrete,  cost  in  place  $0,202 

per   foot $    4.78 

2,500  hard  sewer  brick,  cost  $9  per  1,000 22.50 

1%  S.  six-inch  trap  and  connections,  cost....       5.65 
30   feet    six-inch   Akron    sewer   pipe,   cost   30 

cents  per  foot  9.00 

Railroad  steel   (60  pounds  to  the  yard),  eight 

pieces    six    feet    four    inches    long     (1,013 

pounds),  cost  $0.0125  per  pound 12.67 

1%  yards  mortar,  cost  per  yard  $3.98 4.47 

One   manhole   frame   and   cover,  962   pounds, 

cost  $0,015  per  pound  14  43 


$73-50 
We  shall  need  labor  that  will  cost  as  follows : 

E-xcavate  and  backfill  part  of  same,  includ- 
ing that  for  sewer  connections,  785  cubic 
feet,  cost  $0.0278  per  foot $  21.82 

Remove  from  street  304  cubic  feet  of  dirt, 
cost  50  cents  double  load  or  $0.0142  per  foot..       4.30 

Pave  ii.oS  yards  (including  manhole  and 
sewer  connection),  cost  $1.44  per  yard 15-95 

One  mason  10  hours,  cost  40  cents  per  hour. .       4.00 

Two  mason  helpers,  10  hours  each  ^  20  hours, 

cost  15  cents  per  hour 3.00 


$49.07 
Total  cost  one  manhole,  complete $122.57 

We  have  now  found  the  cost  of  the  line  per  con- 
duit-foot and  also  the  cost  of  one  manhole,  and  we 
may  now  summarize  and  show  in  tabulated  form 
what  the  cost  will  amount  to  for  each  item  included 
in  the  line,  both  for  material  and  labor  and  for  one 
duct-foot,  one  conduit-foot  and  the  total  line,  and 
we  will  make  the  table  conform  with  the  order  in 
which  we  have  taken  up  the  separate  items  so  that 
the  whole  will  be  as  plain  a§  possible  and  at  the 
same  time  complete,  and  when  the  table  is  complete 
the  central-station  man  can,  it  seems  to  me,  easily 
figure  the  cost  of  a  line  other  than  our  15-duct  line, 
the  cost  of  which  w-e  have  tried  to  find ;  but  as  a 
matter  of  course  the  prices  of  material  change  from 
time  to  time,  and  that  must  certainly  be  considered, 
and  the  increased  or  decreased  cost  of  labor  if  neces- 
sary. 

Total 
Cost  per  Cost  for 
Conduit-      Eaclt 
Cost  per       foot.     Item  for 
Duct-      ■  Total    the  Total 
Material —  foot.     Expense.       Line. 

Lumber  at  $1,=;  per  M.  or  .015  cents 

per  square   foot   B.    M $.0105        $.1575        $233.10 

Concrete  at  $4.85  per  cubic  yard  or 

18  cents  per  cubic  foot 0231  -3465  514.15 

Mortar   at  $3.98   oer    cubic    yard   or 

14  cents  per  cubic  foot 0026    ,     .0390  58.90 

Ducts  laid  down  beside  tbe  trench  at 

$.0502    per    duct-foot 0502         .7530       iii.t.44 

Labor — 
Excavate    and    backfill    at    f;    cents 

per  hour  or  $.0278  per  cubic  foot.    .0266..      .3900  592.06 

Cut    and    place    lumber    at    20    cents 
per  hour  or  $.0006  per  square  foot 

B.    M 0004         .0060  0.32 

Mix  and  place  concrete  at    15    cents 

per  hour  or  $.0222  per  cubic  foot  .0029         -0435  63.48 

Mix    and    place    mortar  at    2^    cents 

ner  hour  or  $.0925   per  cubic  foot  .0016  .0240  37.00 

Lay  the  ducts  at  60  cents  per  hour 

or    $.0040   ner  duct-foot    0040  .0600  88. 00 

Haul  away  tbe  dirt  at   50  cents  per 

hour  or  $.0142  per  cubic  foot 0047         -0705         T04-72 

Pave  tbe  trench  at  $1.44  per  square 

yard    or    S  16  per  SGuare  foot 0500  -7500        1109.92 

Cost  of  manjiotes  per  duct-foot 

Total  cost  of  manholes       490.28 

Total    number  of  duct-feet   22,200 
Tnsoection   at   =0  cents  per   hour  or 

S.0033    oer    duct-foot    0033 

En»nnceriniT  expenses  at  $-0214  per 

duet. foot  0214         -3211 

Incidental  expense  at  s  per  cent,   of 

total    01 16         .1741 


490.28 

0495  73-26 

3210         475-oS 
24R-22 


$-2350     $3-5250     $5212.73 

Now  thnt  we  h^ve  the  table  we  had  better  see 
how-  we  obtained  the  figures — that  is.  what  method 
v'c  emploved.  even  though  on  precedinor  oases  the 
fiffures  themselves  appear.  The  totn]  line  is  t.e;oo 
fe***-  long  and  has  four  manholes,  and  the  duct  line 
will  extend  to  the  inside  of  the  walls,  and  as  the 
manholes  are  five  feet  sauare  inside,  it  follows  that 
t.50O  less  ,1X5  =  t.j8o  feet,  or  the  total  lensth  of 
the  duct  line,  and  as  the  cross-section  contains  15 
drets-  the  total  duct-feet  when  the  line  is  complete 
will  be  22.2CO;  and  as  we  have  alreadv  determined 
the  cost  per  duct-foot  and  oer  conduit-foot,  we  have 
only  to  bear  in  mind  that  the  total  amount  of  duct- 
feet  in  the  line  are  the  figures  to  multinlv  bv  instead 
of  any  other,  and  it  is  the  proner  method  bv  which 
to  arrive  at  the  total  cost  of  the  duct  line :  and 
the  total  cost  of  ihe  manholes  should  be  divided 
by  the  total  duct-feet  in  order  to  arrive  at  the  proper 
cost  of  manholes  per  duct-foot  of  line,  and  w-hich, 
when  added  to  the  cost  per  duct-foot  of  the  duct  line, 
gives  a  total  cost  ner  duct-foot  for  the  total  line.  A 
deviation  from  this  method  is  liable  to  lead  one 
astray,  as  small  fractions  will  make  a  very  consider- 
able difference  when  a  large  number  of^duct-feet  are 
to  be  used.  We  now  have  a  tabulated  form  and  have 
shown  how  w-e  arrive  at  these  conclusions,  and  we 
know  the  cost  of  our  duct  line  alone,  per  duct-foot, 
its  cost  w-ith  the  cost  of  manholes  per  duct-foot 
added,  the  total  cost  per  conduit  or  total  trench-foot 
which  includes  the  manholes,  also  the  total  cost  of 
each  item  for  the  total  line,  and  in  fact  ever>'thing 
needed  in  the  nature  of  an  itemized  estimate,  and 
with  the  data  on  the  precedin.g  pages  it  is  perfectly 
easy  to  tell  how  much  material  of  each  kind  you 
need,  and  even  how  much  money  you  need  for  your 
payrolls. 


Of  course  the  table  is  not  correct  for  all  tynes  of 
duct,  paving  or  manholes  of  a  ditferent  type  or  size 
from  those  given  herein,  but  you  now  have  the 
method  at  hand  showing  how  the  cost  of  the  line,  or 
a  line,  can  be  obtained,  and  also  the  sketches  which 
will  indicate  the  reasons  for  basing  the  figures  as 
shown. 

We  have  gotten  at  the  estimated  cost  and  now 
we  will  take  up  the  methods  of  starting  and  carrying 
forward  to   completion  the  total   line. 

We  can  assume  that  the  engineer  and  contractor 
are  on  the  ground  and  that  the  former  has  the 
requisite  permits  at  hand  to  enable  him  to  open  on 
the  first  part  of  the  line,  and  that  you  intend  to  make 
a  start  by  opening  about  300  feet,  or  20  per  cent, 
of  the  total  length,  and  we  will  also  assume  that 
you  intend  to  finish  100  feet  per  day,  or  more,  until 
the  work  is  complete.  You  therefore  can  afford  to 
liave  50  men  ready  to  go  to  work  on  the  start,  and 
your  first  move  will  be  to  measure  off  from  the  curb 
or  other  mark,  and  with  a  piece  of  chalk  or  a  line 
indicate  the  distance  from  the  curb,  and  the  next, 
the  width  of  paving  to  be  removed,  and  as  soon  as 
this  is  done  have  the  men  begin  to  bar  out  the  pav- 
ing, and  as  soon  as  you  have  a  space  showing  dirt 
only  for  a  distance  of  25  feet  get  some  of  the  men 
in  the  opening  with  the  picks  and  let  them  work 
ahead.  As  more  blocks  are  removed,  and  where  the 
men  have  used  the  picks,  get  in  some  others  with 
shovels  and  have  the  line  followed  in  this  manner 
until  the  blocks  are  out  for  the  total  300  feet,  and 
then  put  all  of  them  on  the  picks  and  shovels,  except 
what  you  need  to  open  on  the  first  manhole  location, 
for  this  part  of  the  excavation  should  be  completed 
as  soon  as  the  trench.  We  can  assume  that  in  due 
season  the  trench  and  manhole  excavations  have  been 
bottomed  out,  and  in  the  meantime  your  material 
has  arrived  and  sideboards  have  been  cut  and  cleated, 
one  or  two  brid.ee3  installed  over  the  trench,  con- 
crete has  been  mixed  and  is  ready  to  go  in  ;  so  the 
first  sideboards  are  set,  and  then  the  concrete  can  be- 
gin to  go  in  for  the  bottom,  and  as  soon  as  the  first 
25  feet  of  concrete  is  in  and  rammed  the  duct-laying 
can  begin,  as  close  to  the  manhole  location  as  possi- 
ble, and  the  duct  layer  must  not  forget  to  start  his 
mandrels  as  soon  as  sufficient  duct  is  laid  to  take 
them,  and  continue  to  draw  them  as  the  line  length- 
ens and  keep  the  ducts  clear. 

Now  you  have  the  trench  fully  under  way  and  you 
find  that  the  sewer  trap  is  set  and  the  concrete  is 
going  in  for  the  base  of  the  manhole,  and  that  the 
mason's  helpers  have  got  the  material  at  Rand  to 
start  brickwork;  and  now  all  of  the  work  is  started, 
and  by  the  next  day.  or  24  hours  later,  you  find  that 
a  system  of  working  the  men  has  been  established, 
your  duct  is  being  laid,  the  side  and  top  concrete 
goes  in.  the  top  planking  is  laid  on.  atid  you  begin 
10  backfill  the  trench  with  the  best  of  the  material 
ihat  came  out ;  then  you  are  ready  to  replace  the 
paving  and  clean  up  as  much  as  you  can  where  the 
work  is  completed,  and  now  yon  want  to  go  ahead 
faster.  By  faster  I  mean  that  having  started  with 
a  few  men  and  having  got  them  broken  in,  so  to 
speak,  you  must  arrange  practically  to  duplicate 
your  force  and  complete  at  least  3,000  duct-feet  (200 
fonduit-feet)  or  more  of  this  size  of  line  a  day: 
for  with  the  conditions  favorable  and  work  properly 
superintended  it  should  not  require  more  than  nine 
days  at  the  outside  to  complete  our  15-duct  line. 
I.5C0  feet  long,  with  four  manholes.  Of  course,  if 
you  are  in  a  district  in  which  you  will  encounter 
tidewater,  or  if  you  have  difficult  obstructions  to 
overcome,  such  as  water  or  gas  mains,  or  any  other 
ser\'ices.  and  if  you  have  to  build  waterproof  man- 
boles  or  spend  a  great  deal  of  time  in  getting  such 
services  as  spoken  of  removed,  then  the  time  required 
will  be  greater,  as  will  the  expense,  and  under  such 
conditions  as  above  there  is  a  good  opportunity  for 
your  general  foreman  to  exercise  his  skill  in  finding 
work  for  his  men  of  a  profitable  nature  on  other 
parts  of  the  line  and  to  show  his  judgment  in  laying 
them  off.  if  necessan'.  until  such  arrangements  are 
completed  as  will  admit  of  procedure  on  the  line 
at  a  rate  of  speed  that  will  warrant  the  figures  that 
will  show  on  the  coming  payroll. 

I  think,  perhaps,  that  the  central-station  man  can 
now  see  fairly  plain  what  is  required  to  build  his 
line,  from  the  first  step  necessary  down  to  the  time 
when  be  is  w^ell  under  way  with  the  installation  of 
the  same,  and  we  can  assume  also  that  he  can  finish 
it  without  difficulty;  but  we  have  talked  of  a  plain 
and  simple  line,  for  that  is  the  easiest  to  illustrate, 
and  shows  what  you  must  do  in  order  to  complete 
the  installation  of  any  line  of  a  like  nature. 

I  realize,  however,  by  e.xoerience.  that  at  times  we 
must  build  lines  under  bridges,  perhaps  over  or 
through  them,  and  under,  over  or  through  all  sorts 
of  obstructions,  and  constructions,  some  of  which 
may  be  our  own,  but  if  they  are  visible  on  plans  be- 
fore we  open  ground  and  proper  thought  is  given 
such  matter,  they  are  not  difficult  as  a  rule,  and  if 
we  meet  them  after  opening  ground  w-e  must  think 
the  matter  out  as  soon  as  possible,  always  keeping 
in  mind  that  if  it  is  required  to  obtain  permission 
to  cross  in  any  way  another  corporation's  propert>" 
a  start  should  be  made  at  once  in  that  direction,  and 
not  find,  when  your  plans  are  nearing  completion 
for  any  special  w-ork  that  such  permission  is  impossi- 
ble to  obtain  and  that  the  time  of  several  men  has 
been  -n-asted.  In  fact,  the  principal  part  of  the  proper 
method  of  handling  underground  work  lies  in  the 
ability  of  those  in  charge  of  it  to  look  ahead  and 
be  ready  to  let  the  work-in.g  force,  whic'n  they  know 
are  corning  behind   them,  into  the  location  without 
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delay ;    and   unless   this   condition    obtains   the   work 
will  be  expensive. 

Cables. — When  the  central-station  man  has  com- 
pleted his  conduit  the  next  item  he  needs  will  be 
cables,  and  as  we  speak  of  them  you  will  recall  that 
in  preceding  pages  I  said  that  "it  was  the  imperative 
duty  of  the  assistant  engineer  to  make  notes  on 
the  conduit  line,  with  such  accuracy  and  in  such 
volume  as  to  absolutely  correct  the  original  plans," 
and  if  this  has  been  done  you  can  easily  find  out 
how^  much  cable  you  need  from  the  measurements 
he  has  furnished,  as  the  plan  for  each  section  of 
tile  line  should  plainly  state  the  length  of  cable 
needed  in  that  section  and  have  included  in  the  fig- 
ure 12  inches  square  on  each  end  of  the  length,  so 
that  the  cable  jointer  will  be  able  in  his  work  to  cut 
back  any  distance  within  that  limit  and  cut  the 
cable  at  a  point  where  there  is  no  dampness  (which 
may  or  may  not  have  accrued  on  the  extreme  ends 
of  the  length)  and  where  the  form  of  the  sheath, 
insulation  and  core  of  the  cable  is  perfect. 

If  you  have  a  low-tension  distribution  system  you 
will  use  perhaps  cables  from  2.000,000  circular  mils 
concentric  and  1,000,000  circular  mils  single  con- 
ductor down  to  500,000  circular  mils  single  conductor 
for  feeders,  and  from  500,000  circular  mils  down  to 
200,000  circular  mils  for  mains.  If  alternating 
current  is  in  use  probably  you  will  use  a  great  deal 
of  cable  which  has  more  than  one  conductor  under 
the  same  sheath,  and  of  course  the  saving  of  duct 
room  is  added  to  the  other  advantages  when  you  can 
use  such  a  cable,  whether  it  be  in  the  alternating-cur- 
rent or  direct-current  system.  The  insulation  for 
the  feeders  and  trunk  lines  will  probably  be  paper. 
as  it  is  best  adapted  "for  an  overload  of  amperes,  and 
its  insulation  to  the  ground  shows  a  very  high  resist- 
ance if  it  is  well  jointed.  Do  not.  however,  insist 
on  having  a  paper-insulated  cable  test  too  high.  I 
have  learned  from  more  than  one  reputable  manufac- 
turer of  cable  that  they  could  give  you  this  type  of 
insulation  on  a  cable  to  test  i.oco  megohms  to  the 
mile,  when  in  their  judgment  500  megohms  to  the 
mile  was  much  better,  as  the  resistance  of  the  insu- 
lation was  dependent,  if  the  same  cable  was  consid- 
ered in  each  case,  on  the  amount  of  drying  out  by 
heat  that  the  ingredients  used  in  the  insulation  re- 
ceived, and  that  the  drying-out  process  reduced  the 
flexibility  of  the  insulation  and  made  it  more  liable 
to  crack  when  being  bent  into  place ;  and  we  know 
by  experience  that  a  cable  with  the  paper  insulation 
cracked  or  broken  will  be  used  in  service  but  a  short 
time  on  either  a  high  or  low-tension  line.  The 
better  way  is  to  determine  what  cables  you  need  in 
sorts  and  sizes,  and  specify  the  quantity  of  each, 
and  submit  the  list  to  several  reputable  concerns, 
with  your  request  for  a  price  and  guaranty  from  them 
on  each  type  of  cable,  to  cover  a  term  of  years,  say 
five,  being  careful  to  state  in  your  specification  what 
the  cable  is  to  be  used  for.  whether  alternating-cur- 
rent or  direct-current  work,  the  voltage  to  be  used  on 
the  line  and  the  ampere-carrying  capacity  required, 
and  then  let  the  manufacturer  furnish  such  cables, 
with  an  insulation  resistance  fto  be  specified  by 
him)  to  the  ground,  that  he  thinks  will  stand  with 
the  specified  voltage,  and  still  maintain  his  guaranty 
given  you  in  the  contract. 

Installation  of  Cables. — I  would  much  rather  see 
the  concern  which  furnishes  cables  for  new  work 
install  them,  and  for  the  reason,  first,  there  is  a  guar- 
anty on  the  goods,  and  if,  when  the  dealer  installs 
them,  after  the  total  line  or  lines  are  drawn  and 
jointed  they  do  not  test  out  properly  the  burden  of 
making  them  right  falls  on  the  vendor  without  ques- 
tion. 

I  would  first  tell  him  in  specification  that  he  must 
rod  the  ducts,  at  the  same  time  informing  him  that 
the  compan}'-  had  drawn  mandrels  through  every  duct 
as  it  was  laid,  and  that  they  were  clear  to  the  best 
of  your  knowledge ;  but  notwithstanding  that  fact, 
if  he  did  not  rod  them  and  then  encotmtered  diffi- 
culty, such  as  having  cable  sheaths  cut  in  process  of 
drawino'.  that  he  would  be  responsible  for  any  ex- 
pense incurred  thereby.  When  the  ducts  were  known 
to  be  clear  and  the  drawing-in  done  to  an  extent 
that  iointins  could  begin,  it  would  not  be  necessary 
to  sav  to  the  cable  contractor,  you  must  not  joint 
cable  in  wet  weather,  or  you  must  not  delay  jointing 
in  dry  weather,  for  the  conditions  of  the  contract, 
with  reference  to  the  guaranty,  would  not  consist- 
ently admit  of  progress  in  one  case  nor  delav-  in  the 
o*her.  when  by  the  contract  we  know  that  he  is  to 
rod  the  ducts,  draw  in  and  joint  the  cables  at  a  stated 
price  per  foot,  and  the  sooner  he  can  get  the  work 
dene,  and  well  done,  the  better  off  financially  his 
conipany  will  be. 

[To  be  concluded.] 


ticularly  to  the  excellence  of  the  mechanical  arrange- 
ments. Later  on  in  the  discussion  a  tribute  was 
paid  to  Mr.  InsuU  for  the  good  such  men  as 
he  had  rendered  the  industry  in  giving  new  inven- 
tions such  an  early  trial,  as  had  been  the  case  at 
Chicago." 


Samuel  Insull  on  the  Steam  Turbine. 

Under  date  of  May  25th  the  London  correspondent 
of  the  Western  Electrician  writes:  "At  the  last 
meeting  of  the  Institution  of  Electrical  Engineers  a 
paper  on  turbines  read  by  the  Hon.  C.  A.  Parsons, 
was  discussed.  The  most  interesting  part  of  the  dis- 
cussion was  a  neat  speech  made  by  Mr.  Samuel  Insull 
of  Chicago,  president  of  the  Commonwealth  Electric 
Companv.  who  referred  to  the  installation  of  Curtis 
turbines  at  his  company's  new  power  house  in  Chi- 
cago. He  gave  it  as  his  opinion  that,  upon  Ameri- 
can prices,  the  capital  cost  of  a  power  house  using 
turbines  could  be  cut  down  by  one-half,  and  the 
working  expenses  by  30  per  cent.  The  latter  he 
did  not  attribute  entirely  to  the  turbines,  but  to 
the  better  design   of  the  station  generally  and  par- 


Jolnt  Meeting  of  the  British  and  Ameri- 
can Mechanical   Engineers. 

Chicago  was  the  scene,  last  week,  of  wdiat  was 
probably  the  largest  gathering  of  mechanical  engi- 
neers ever  held,  the  occasion  being  the  joint  con- 
vention of  the  American  Society  of  Mechanical  En- 
gineers and  the  Institution  of  Mechanical  Engineers 
of  Great  Britain.  Nine  hundred  and  thirty-three 
persons  were  registered,  the  large  number  in  attend- 
ance and  the  excellent  programme,  which  was  pre- 
pared and  carried  through  without  a  hitch,  making 
the  convention  a  complete  success. 

^Members  of  both  associations  began  to  arrive  on 
Tuesday,  May  3Tst,  and  repaired  to  the  headquarters 
at  the  Auditorium  Hotel  for  registration.  Each 
member  or  visitor  received  a  blank  which  he  filled 
out  with  his  name,  grade,  home  address  and  conven- 
tion address ;  a  convention  number  was  also  given 
each.  From  these  blanks  a  complete  list  of  those 
in  attendance  was  printed  for  distribution  during  the 
convention.  Badges  were  given  each  member  of  the 
two  societies  upon  which  were  the  name  and  number 
of  the  wearer.  Guests  received  numbers.  This 
method  of  registration  and  numbering  was  found  to 
be  most  convenient. 

The  opening  session  was  held  Tuesday  evening 
in  the  Fine  Arts  Building  and  the  members  of  the 
two  societies  were  welcomed  by  City  Controller  Mc- 
Gann.  President  Ambrose  Swasey  of  Cleveland 
responded  in  behalf  of  the  American  Society  and 
President  J.  Hartley  Wicksteed  in  behalf  of  the 
British  Institution.  Follow^ing  the  meeting  the  dele- 
gates were  given  a  reception  in  the  parlors  of  the 
Auditorium  Hotel.  About  ico  delegates  were  pres- 
ent   from    abroad. 

Business  began  in  earnest  at  the  session  Wednesday 
morning,  which  was  held  in  the  hotel.  "The  Wages 
Problem,"  by  Harrington  Emerson  of  New  York,  be- 
ing the  first  paper.  "A  minimum  living  wage  below 
which  no  one  should  accept  employment"  Mr.  Emer- 
son believed  to  be  one  of  the  solutions  of  the  labor 
question.  Following  Mr.  Emerson,  George  Watson 
of  Leeds.  England,  presented  a  paper  on  "Some  Re- 
cent Examples  of  Destructors  for  Town  Refuse." 
A  paper  on  a  similar  subject,  entitled  "Refuse  De- 
struction by  Burning  and  the  Utilization  of  the  Heat 
Generated."  by  Russell  Newton  of  London,  finished 
the  morning's  session.  During  this  session  the  ladies 
assembled  and,  directed  by  the  ladies'  committee,  took 
a  tally-ho  trip  through  the  boulevards  and  South 
Parks.  In  the  afternoon  the  members  and  guests 
were  taken  through  the  plant  of  the  Illinois  Steel 
Company  at  South  Chicago. 

Wednesday  evening's  session  was  held  in  the  Fine 
Arts  Building,  where  five  important  papers  were  read. 
Four  w^ere  upon  the  steam  turbine  and  were:  "Some 
Theoretical  and  Practical  Considerations  in  Steam- 
turbine  Work,"  by  Francis  Hodgkinson  of  Pittsburg; 
"The  De  Laval  Steam  Turbine,"  by  E.  S.  Lea  of 
Trenton,  N.  J.,  and  E.  Meden :  "The  Curtis  Steam 
Turbine,"  by  W.  L.  R.  Emmet  of  Schenectady,  N.  Y., 
and  "Different  Applications  of  Steam  Turbines,"  by 
A.  Rateau  of  Paris,  France.  The  remaining  paper 
of  the  evening  was  by  C  V.  Kerr  of  Rutherford, 
N.  J.,  upon  "The  Potential  Efliciency  of  Prime 
Movers.  These  papers  were  all  of  especial  impor- 
tance, in  that  the  subjects  were  of  interest  not  only 
to  mechanical  engineers  but  those  interested  along 
electrical  lines  as  v.ell.  Mr.  Hodgkinson  confined 
his  paper  chiefly  to  some  special  features  of  tur- 
bine work  having  a  bearing  upon  the  successful 
operation  of  the  machines.  He  took  up  first  the 
ideal  turbine  and  the  laws  of  the  expansion  of  steam 
upon  which  the  theoretical  design  is  dependent  and 
then  went  on  to  describe  the  causes  for  the  depart- 
ure of  the  practical  working  turbine  from  the  ideal 
conditions.  He  then  described  briefly  the  different 
types  of  turbines  now  most  prominent,  including  the 
Stumpf.  Curtis.  Zoelly,  Rateau  and  Parsons,  with 
a  brief  description  of  turbo-generators.  The  sub- 
ject of  economy  was  then  taken  up,  and  appended 
to  the  paper  was  a  table  of  the  results  of  several 
hundred  tests  upon  turbines  of  all  sizes  and  under 
varying  conditions  of  operation.  The  method  of 
procedure  in  making  these  tests  was  described  fully. 

Thursday  was  one  of  the  busiest  days  of  the  con- 
vention. The  principal  session  of  the  day  was  held 
in  the  morning  at  the  hotel,  where  the  following 
professional  papers  were  read :  "Power  Plant  of  the 
Tall  Ofi^ce  Building."  by  J.  H.  Wells  of  New  York: 
'■Power  Plant  of  Tall  Oflice  Buildings."  by  R.  P. 
Bolton  of  New   York ;   "Middlesbrough   Dock   Elec- 


tric and  Hydraulic  Plant,"  by  Vincent  L.  Raven; 
"Use  of  Superheated  Steam  and  of  Reheaters  in 
Compound  Engines  of  Large  Size,"  by  Lionel  S. 
Marks  of  Cambridge,  Mass.,  and  "Commercial  Gas- 
engine  Testing  and  Proposed  Standard  of  Compari- 
son," by  William  P.   Flint  of  Pittsburg. 

During  this  session  the  ladies  visited  the  retail 
store  of  Marshall  Field  &  Co.  Thursday  afternoon 
excursions  were  taken  to  the  Fisk  Street  station  of 
the  Commonwealth  Electric  Company,  as  guests  of 
that  company,  and  to  the  stockyards  and  packing 
houses  as  guests  of  Swift  &  Co.  Mrs.  R.  W. 
Hunt  was  at  home  to  the  ladies  of  the  conven- 
tion party  on  Thursday  afternoon.  In  the  even- 
ing a  reception  w-as  tendered  by  the  local  members 
of  the  American  Society  of  Mechanical  Engineers 
to  the  members  of  both  societies  at  the  Art  Institute. 

Friday  morning  the  last  regular  session  of  the 
convention  was  held  at  Lewis  Institute,  about  200 
being  present.  During  the  first  half  of  the  session 
President  Wicksteed  was  in  the  chair,  while  Presi- 
dent Swasey  presided  during  the  latter  part.  Five 
papers  were  read,  as  follows :  "Cast-iron  Composi- 
tion. Strength  and  Specifications,"  by  W.  J.  Keep 
of  Detroit.  Mich. ;  "The  Effects  of  Strain  and  of 
Annealing,"  by  William  Campbell ;  "Experiments 
with  a  Lathe-tool  Dynamometer,"  by  J.  T.  Nicolson 
(abstracted  by  President  Wicksteed)  ;  "Road  Tests 
of  Consolidated  Freight  Locomotive,"  by  E.  A.  Hitch- 
cock of  Columbus,  Ohio,  and  "Locomotive  Testing 
Plants,"  by  W.  F.  M.  Goss  of  Lafayette,  Ind.  A 
paper  on  "Notes  on  Testing  Locomotives"  was  also 
briefly  abstracted  by  Edgar  Worthington  of  London, 
the  secretary^  of  the   British   society'. 

After  the  regular  programme  was  over  G.  M. 
Carman,  director  of  Lewis  Institute,  was  called  upon 
to  speak,  and,  with  a  few  well-chosen  words,  he 
expressed  his  pleasure  at  the  fact  that  the  institu- 
tion w'as  enabled  to  entertain  such  men  as  were  there 
gathered  together — men  who  could  "do  things." 
After  Mr.  Carman  President  Swasey  made  a  few^ 
remarks,  followed  by  President  Wicksteed,  who  read 
a  formal  resolution  of  thanks  on  behalf-of  the  British 
Institution  to  the  members  of  the  American  society 
for  the  pleasant  and  profitable  days  which  had  been 
spent  in  Chicago.  Before  reading  the  resolution  he 
said  that  he  highly  appreciated  the  opportunity  to 
come  to  what  was  without  doubt  the  largest  me- 
chanical engineers'  convention  ever  held.  Secretary 
Worthington  next  read  resolutions  of  thanks  to  the 
city  of  Chicago  and  to  the  various  industrial  insti- 
tutions which  had  contributed  so  largely  to  the  en- 
tertainment features  of  the  convention.  Luncheon 
was  then  served  by  Lewis  Institute. 

Friday  afternoon  two  parties  were  made  up,  one 
for  visiting  the  Fisk  Street  station  and  the  other 
for  a  trip  to  the  clearing  yards  of  the  Chicago 
Union  Transfer  Railway  Company  and  the  Drainage 
Canal,  as  guests  of  the  Transfer  company  and  the 
Western  Society  of  Engineers.  In  the  evening  a 
special  concert  by  the  Thomas  Orchestra  was  given 
by  the  local  members  at  the  Auditorium  Theater. 

The  convention  was  a  great  success.  The  local 
members  did  5ver>'thing  possible  to  make  their  for- 
eign friends  feel  at  home  and  enjoy  themselves,  and 
they  succeeded  admirably.  Much  credit  is  due  the 
members  of  the  local  committee  and  the  ladies'  com- 
mittee for  their  efiicient  work. 

.\mong  those  who  attended  the  convention  were 
William  L  Abbott,  Chicago;  L.  R.  Alberger,  New 
York;  John  B.  Allan,  Chicago;  Bion  J.  Arnold.  Chi- 
cago: Ward  S.Arnold,  Chicago:  Edward  Barr,  Chi- 
cago; John  I.  Beggs.  Milwaukee:  B.  A.  Behrend.  Cin- 
cinnati ;  H.  M.  BrinkerhofF,  Chicago ;  Morgan  Brooks, 
Urbana,  111.;  Storm  Bull.  Madison,  Wis.:  W.  E.  Carl- 
ton. Chicago:  Charles  A.  Chapman,  Chicago;  Henry 
L.  Doherty.  New  York ;  Alex  Dow,  Detroit ;  William 
Fergus,  Chicago;  George  B.  Foster.  Chicago;  T.  P. 
Gaylord,  Chicago;  E.  M.  Hewlitt,  Schenectady: 
Francis  Hodgkinson,  Pittsburg:  Dugald  C  Jack- 
son, Madison,  Wis.;  William  B.  Jackson,  Madi- 
son, Wis.:  Peter  Junkersfeld.  Chicago;  Edwin 
B.  Katte,  New  York;  E.  E.  Keller.  Pittsburg;  A.  D. 
Lundy,  Chicago;  George  C.  Marsh,  Chicago:  E.  H. 
Mullin,  New  York ;  J.  S.  Neave,  Cincinnati :  Sam- 
uel G.  Neiler.  Chicago:  J.  D.  Nies.  Chicago;  George 
P.  Nichols.  Chicago ;  S.  F.  Nichols,  Chicago ;  G.  J. 
Patitz.  Milwaukee:  H.  F.  J.  Porter,  Pittsburg;  H. 
G.  Reist.  Schenectady;  Calvin  W.  Rice.  New  York: 
Julian  Roe,  Chicago:  George  S.  Searing,  Chi- 
cago; B.  E.  Sunny,  Chicago;  R.  H.  Taft,  Chicago; 
F.  W.  Van  Ness,  Chicago ;  H.  H.  Wait,  Chicago ; 
.Arthur  Warren,  Chicago ;  C  H.  Wilmerding.  Chi- 
cago;  F.  Woodmansee,  Chicago;  P.  B.  Woodworth. 
Austin,  111. 


The  town  of  Aberdeen,  Md..  will  vote  on  June 
iSth  on  the  issuance  of  $8,000  of  bonds  for  the  erec- 
tion   of    an    electric-light    plant. 


June   II.   1904 

Universal  Portable  and  Desk  Lamp. 

The  Universal  is  the  name  of  a  new  combined 
portable  and  desk  lamp,  shown  in  the  accompanying 
illustration,  which  is  put  on  the  market  by  the 
Central  Electric  Company.  Chicago.  It  possesses 
many  desirable  featnres.  The  lamp  consists  of  an 
adjustable  arm  mounted  on  a  finely  finished  base  and 
is  fitted  with  a  parabolic  shade,  which  serves  as  a 
reflector  and  may  be  moved  by  a  touch  to  any  de- 
sired angle  without  resorting  to  the  loosening  of 
screws. 

The  shade  is  furnished  with  a  patent  holder  attach- 
ment, which  can  be  adjusted  to  fit  any  lamp  at  will. 
The  adjustable  arm  admits  of  the  light  being  in- 
stantly drawn  forward  or  back,  or  swung  to  right  or 
left  at  pleasure  without  rising  from  the  chair.     The 
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rates  will  he  offered  from  all  parts  of  the  United 
States  to  Chicago  and  return.  It  will  only  be  necessary 
for  the  members  to  apply  to  local  ticket  offices  for 
excursion  tickets.  Price  of  round-trip  tickets  is  to 
be  one  fare,  plus  25  cents.  This  rate  is  good  through- 
out the  United  States  except  the  Pacific  Coast,  where 
special  arrangements  apply. 

Registration. 

Immediately  upon  arrival  in  Chicago,  members  are 
requested  to  register  at  the  rooms  of  the  Western 
Society  of  Engineers,  1737  Monadnock  Building. 

Out-of-town  members  expecting  to  attend  this 
meeting  will  please  send  word  to  that  effect  at  an 
early  date  to  James  Lyman,  Monadnock  Building, 
Chicago,  who  will  arrange  for  hotel  accommodations. 


Motor-driven  Cylinder-boring    Machine. 

A  particularly  effective  application  of  motor  drive 
to  a  machine  tool  is  illustrated  in  the  accompanying 
picture.  A  No.  2  locomotive  cylinder-boring  ma- 
chine, made  by  the  Newton  Machine  Tool  Works,  is 
shown,  driven  by  a  rs-horsepower  Crocker-Wheeler 
motor.     The  machine,  as  installed  by  Dod^e  &  Day. 


UNIVERSAL    PORTABLE    AND    DESK    LAMP. 

distinctive  feature  is  that  the  joint  is  so  made  that 
the  adjustable  arm  is  self-maintaining  in  any  posi- 
tion in  which  it  is  placed.  When  changing  it  from 
one  position  to  another  it  is  not  necessary  to  loosen 
a  set  screw  at  the  joint,  move  the  arm  to  the  desired 
position  and  then  tighten  the  set  screw  in  order  to 
hold  it.  The  only  thing  necessary  is  to  swing  the 
light  into  the  desired  position  and,  the  arm  being  self- 
maintaining,  it  remains  there. 

The  fixture  is  provided  with  a  finely  finished  base, 
felt  covered  to  prevent  marring  or  injuring  the 
most  highly  polished  wood,  and  the  fact  that  this 
base  weighs  5^;  pounds  prevents  the  lamp  from  be- 
coming unbalanced  when  the  arm  is  extended  in  any 
of  the  different  positions  in  which  it  may  be  used. 
The  fixture  is  finished  in  polished  brass  or  oxidized 
copper,  and  while  the  picture  shows  it  merely  for  a 
roll-top  desk,  it  is  also  adapted  for  use  in  the  drawing 
room,  for  the  piano,  as  well  as  for  show  windows 
and  decorative  lighting. 


MOTOR  DRIVEN    CYLINDER-BORING    MACHINE. 

is  in  use  in  the  plant  of  the  Jeanesville  Iron  Works 
Company,  Hazleton,  Pa.  It  will  bore  cylinders  up 
to  30  inches  in  diameter  and  will  bore  and  face  both 
ends  of  cylinders  up  to  42  inches  in  length.  The 
motor  is  a  Crocker- Wheeler  standard  type  I,  semi- 
enclosed.  The  C.-W.  multiple-voltage  system  of 
speed  control  is  applied  to  the  machine.  Two  sets 
of  sliding  gears  for  speed  reduction  are  also  provided. 
which  double  the  speed  range  of  the  motor  and  con- 
troller alone. 


•Undar  and  Over  the  Sea" 

tricity. 


by  Elec- 


High-tension     Convention    in    Chicago. 

A  special  meeting  of  the  American  Institute  of 
Electrical  Engineers  will  be  held  at  Chicago  on  June 
2ist  and  22d.  The  meeting  will  be  conducted  by 
the  transmission  committee,  assisted  by  the  Chicago 
branch  of  the  Institute.  "Introductions  to  Discus- 
sion," similar  to  the  "Introductions"  presented  at  the 
meetings  on  High-tension  Transmission  held  at  New 
York,  March  27,  1903 ;  Niagara  Falls,  July  i,  1903, 
and  New  York,  March  25,  1904,  will  be  presented. 
A  tentative  programme  of  the  time  of  presentation 
of  papers  is  as  follows : 

Tuesday,  June  2ist. 

10  a.  m. — "Line  Construction  with  Steel  Support- 
ing Structures  and  Long  Spans,"  by  F.  O.  Blackwell, 
New  York. 

"Protection  of  Cables  from  Arcs  Due  to  Failure 
of  Adjacent  Cables,"  by  W.  G.  Carlton,  Chicago. 

2:30  p.  m. — "The  Use  of  Ground  Shields  in  Trans- 
formers," by  John  S.  Peck,  Pittsburg,  Pa. 

"Conditions  for  Continuous  Service  Over  Lines 
Operated  in  Parallel,"  by  M'.  H.  Gerry,  Jr.,  Helena, 
Mont. 

Wednesday,  June  22D. 

10  a.  m. — Synchronous  Motors  for  the  Regulation 
of  Power-factor  and  Line  Voltage,"  by  B.  G.  Lamme, 
Pittsburg,    Pa. 

"Protection  of  High-tension  Lines  Against  Static 
Disturbances,"  by  H.  C.  Wirt,  Schenectady,  N.  Y. 

2  130  p.  m. — Report  of  the  transmission  committee 
on  data  collected. 

General  discussion  on  topics  presented  at  this 
meeting. 

Entertainment. 

The  Chicago  Edison  Company,  General  Electric 
Company,  Westinghouse  Electric  and  Manufactur- 
ing Company,  Western  Electric  Company,  Bullock 
Electric  Manufacturing  Company,  Arnold  Electric 
Power  Station  Company  and  Sargent  &  Lundy  have 
offered  to  entertain  the  visitors  on  Wednesday  even- 
ing. 

As  this  meeting  will  be  held  at  the  same  time  as 
the  National  Republican  convention,  reduced  railroad 


Ore  of  the  attractions  on  the  Pike  at  the  St.  Louis 
Exposition  which  is  said  to  give  a  foretaste  of  ad- 
vanced twentieth-century  navigation  is  called  "Un- 
der and  Over  the  Sea."  It  consists  of  a  large  fish- 
like submarine  boat  capable  of  holding  500  passen- 
gers, the  great  hull  of  which  seemingly  sinks  to  the 
bottom  of  the  sea.  Here,  with  the  aid  of  powerful 
searchlights,  the  wonders  of  the  deep  are  revealed 
to  the  traveler.  When  once  at  the  bottom  the  boat 
appears  to  journey  for  miles  past  coral  reefs  and 
a  deep-sea  garden  of  isis  and  fungi  where  mermaids 
and  fishes  disport  themselves.  Finally,  after  the  sea 
journey  is  over,  the  boat  rises  to  the  surface  and 
the  passengers  are  elevated  to  the  top  of  the  "Eiffel 
tower"  and  put  aboard  a  great  air  ship,  from  which 
the  panorama  of  the   fair   is  spread   before   them. 

The  unique  production  is  dependent  for  its  natural 
effects  entirely  upon  electricity.  And  in  order  to 
appreciate  in  some  measure  the  magnitude  of  the 
undertaking,  the  following  figures,  from  the  chief 
electrician,    will   be   instructive : 

There  are  used  24  stereopticons,  ranging  from  50 
to  200  amperes  at  220  volts  :  six  moving-cloud  ma- 
chines, two  lightning  machines ;  two  c^xlone  ma- 
chines, and  two  electric  water-ripple  machines.  The 
submarine  illusion  requires  6co  amperes,  direct  cur- 
rent, at  220  volts  and  100  amperes,  three-phase,  three- 
wire  alternating  current   at    no  volts  pressure. 

The  motor  service  demands  25  amperes  at  500 
volts  pressure.  The  illusion  while  on  the  air  ship 
requires  1,200  amperes  direct  current  at  220  volts 
and  .100  amperes,  three-phase,  three-wire  alternating. 
The  motor  service  is  50  amperes  at  500  volts  pressure. 
The  current  consumed  by  the  Cooper  Hewitt  mer- 
cury-vapor lamps  is  20  amperes  at  no  volts  pressure. 
The  decorative  lighting  at  the  front,  etc.,  consumes 
500  amperes,  three-phase,  at  no  volts.  Fiftj^-six 
blending  dimmers  are  used,  ranging  in  capacity  from 
10  to  250  lights.  All  projecting  lamps  are  operated 
by  individual  electric  motors,  controlled  from  the 
two   main    switchboards. 

Danger  of  injury  to  operators,  resulting  from  the 
heat  created  by  the  heavy  current,  has  been  elimi- 
nated by  the  installation  of  a  system  of  water  cir- 
culation, by  means  of  tubes  throughout  the  building. 
As  a  preventive  of  uncomfortable  temperature,  a 
complete  ventilating  equipment  has  been  installed. 


At  a  recent  meeting  of  the  City  Council  of  Car- 
linvilie.  111.,  a  franchise  was  granted  to  the  Spring- 
field and  St.  Louis  Electric  Railway  Company  to 
construct  and  operate  an  electric  railway  on  the 
streets    of   that   city. 
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Some  New  Rheostat  Designs. 

The  accompanying  illustrations  show  three  new 
types  of  rheostats  manufactured  hy  the  Union  Elec- 
tric Manufacturing  Company  of  JMilwaukee.  Fig.  i 
IS  an  automatic  starter,  which  has  some  new  fea- 
tures. A  particular  object  of  this  starter  is  auto- 
matically to  open  the  switch  when  the  current  ceases 
or  is  reduced  to  less  than  normal,  and  to  accomplish 


this  by  actuating  means  entirely  independent  of  the 
hand  switch  and  controlled  by  a  magnet.  A  spring- 
actuated  armature  lever  in  the  path  of  movement  of 
the  hand  switch  when  being  moved  to  its  "on  posi- 
tion" returns  the  hand  switch  to  its  initial  position 
if  released  at  any  intermediate  position.  A  mag- 
■ct  holds  the  snring-armature  lever  when  it  reaches 
its  full-on  position,  and  a  button  contact  short- 
riTiMts  the  magnet  to  release  the  armature  Ie\'er 
when  the^  hand  s\>'itch  is  moved  off  from  its  on 
position.  The  hand  switch  is  pivoted  on  the  same 
post  as  the  spring-actuated  armature  lever  and  has  a 
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FIG.     2.       NtW    SPEED    REGULATOR, 

small  bronze  brush  fastened  to  it,  and  is  so  ar- 
ranged that  it  will  short-circuit  the  holding  magnet 
before  the  hand  switch  entirely  leaves  the  full-on 
segment.  In  opening  the  circuit  it  is  not  necessary 
to  exert  force  in  moving  the  hand  switch.  The, seg- 
ments are  made  of  copper  of  ample  size  and  are 
easily  replaced  bv  removing  only  one  nut,  and  are 
so  shaped  that  the  break  occurs  along  their  entire 
length,   thus   pre\enting   arcing   and   burning   of   the 


FIG.     3.       NEW    Fli^LL)    KECLLAIOR. 

.segments,   so   common    with   the   button  type,   whicii 
break  and  take  the  arc  at  a  point 

All  front  metal  parts  of  this  starter  are  made  from 
drawing  steel  with  dies,  and  are  not  brittle  and 
easily  broken,  like  cast  iron.  Fig.  2  shows  a  speed 
regulator  which  is  similar  in  construction  to  the 
starter  and  has  the  feature  that  the  ratchet  segment 
is  pivoted  on  the  same  post  as  the  hand  switch,  but 
is  independent  of  it.  Fig.  3  shows  a  field  regulator 
which  is  so  arranged  that  steps  of  resistance  can  be 
easily  replaced,  if  burned  out,  without  returning  the 
regulator  to  the   factor}-. 
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June  II,   1904 


Ohio  Independent  Telephone  Asso- 
ciation. 

A  permanent  organization  was  effected  at  a  meet- 
ing of  about  200  Independent  telephone  men  at  Hotel 
Hartman,  in  Columbus,  Ohio,  on  June  2d.  It  will 
be  known  as  the  Ohio  Independent  Telephone  Asso- 
ciation, and  the  memberships  w^ill  be  made  up  of 
companies  instead  of  individual  members,  as  in  the 
past.  .  The  membership  fees  are  fixed  at  $5  for  all 
exchanges  with  less  than  1,000  telephones  and  lOO 
miles  of  toll  line,  and  $10  for  all  with  a  larger  busi- 
ness. 

One  of  the  principal  features  of  the  meeting  was 
the  discussion  of  the  insurance  question.  The  man- 
agers were  unanimous  in  their  opinion  that  the  stock 
companies  are  charging  too  much  for  protection,  and 
it  was  proposed  to  devise  a  mutual  plan  by  w'hich 
the  companies  will  carry  their  own  insurance.  The 
state,  under  the  constitution  adopted,  is  to  be  di- 
vided into  nine  districts,  and  a  committee  made  up 
of  one  member  for  each  district  will  have  general 
charge  of  the  business  and  policy  of  the  association. 
This  committee  will  take  up  the  insurance  question, 
investigate  various  plans  for  co-operative  protection 
and  make  a  report  at  the  next  meeting.  Reports 
will  probably  be  made  on  various  other  matters  that 
were  brought  up  at  the  Columbus  meeting  recently. 

President  Thompson  of  Lebanon  opened  the  meet- 
ing with  a  brief  address,  in  which  he  outlined  the 
aims  and  purposes  of  the  association.  He  w-as  fol- 
lowed by  H.  A.  Lanman.  president  of  the  Citizens' 
Telephone  Company  of  Columbus,  in  an  address  of 
welcome.  G.  P.  Thorpe  of  ^Wilmington  responded. 
J.  B.  Hoge  of  Cleveland  made  an  address  on  the 
"Aims  of  the  Association,"  wdiich  was  an  outline 
of  the  work  that  is  expected  to  be  accomplished  by 
such  an  organization.  Mr.  Hoge  believes  in  co- 
operation for  common  interests  and  thinks  that  it 
can  be  reached- in  no  other  way  better  than  through 
an  organization  of  this  kind.  His  talk  was  listened 
to  with  marked  interest  all  through. 

A  question  box,  opened  in  the  afternoon,  fur- 
nished food  for,  a  number  of  short  discussions. 
Among  the  important  facts  brought  out  in  these 
talks  was  that  the  number  of  Independent  telephones 
in  actual  use  in  Ohio  is  145.000. 

Mr.  Gates  of  the  Queen  City  Telephone  Company, 
which  has  just  been  granted  a  franchise  by  the  Pro- 
bate Court  to  operate  in  Cincinnati,  gave  an  interest- 
ing talk  on  the  events  in  connection  with  the  long 
fight  they  have  had  there.  This  is  important,  from 
the  fact  that  other  such  contests  may  occur  in  the 
future  and  members  will  be  better  prepared  to  meet 
objections  by  having  heard  the  history  of  this  case. 

Some  of  the  members  were  in  favor  of  holding 
two  meetings  each  year,  one  in  March  and  the  other 
in  October.  After  some  discussion  the  matter  was 
left  to  the  executive  committee  to  decide.  A  con- 
stitution and  by-laws  were  adopted.  The  following- 
named    officers    were    chosen    for   the    coming   year : 

President,  Frank  L.  Beam  of  Columbus ;  vice- 
presidents,  W.  G.  Thompson  of  Lebanon,  G.  P. 
Thorpe  of  Wilmington.  J.  B.  Hoge  of  Cleveland, 
R.  E.  Hamblin  of  Toledo,  J.  C.  Reber  of  Dayton, 
D.  E.  Sapp  of  Mt.  Vernon,  G.  A.  Mathcny  of  Lima, 
W.  F.  Laubach  of  Akron,  and  J.  B.  Rhoclcs  of  Zanes- 
ville;  secretary,  E.  E.  Knox  of  Portsmouth,  and 
assistant  secretary  and  treasurer,  Ralph  Ramer  of 
Columbus. 


NEW  COMPANIES. 


A  charter  has  been  granted  to  the  Interstate  Tele- 
phone Company  of  Lenexa,  Kan.,  with  a  capital  stock 
of  $7,500. 

The  Ferryman  Telephone  Company  of  Morrison, 
Okla.,  has  been  incorporated  with  a  capital  of  $12,000. 
James   T.   Ferryman   heads   the   incorporators. 

M.  C.  Young  and  associates  of  Clarksville,  Ga., 
have  organized  the  Standard  Telephone  Company  in 
that  city.     The  company  has  been  incorporated. 

The  Goodwater  Telephone  Company  of  Goodwater. 
I.  T.,  has  been  incorporated  with  $2,000  capital.  W. 
J.  Whitemore  is  president,  and  B.  S.  Harris,  vice- 
president. 

The  Schulenberg  (Texas)  Telephone  Company  has 
been  incorporated  to  construct  telephone  lines  in 
Fayette,  Lavaca.  Gonzales  and  Colorado  Counties, 
Texas.  The  incorporators  are  W.  E.  and  C.  A. 
Perlitz  and  John  Schumacher. 


The  New  England  Telephone  and  Telegraph  Com- 
pany contemplates  making  a  new  issue  of  stock  this 
year,  it  is  stated.  The  last  addition  to  the  stock  out- 
put w^as  in  June,  1902.  The  company's  business  in- 
creases at  the  rate  of  about  15,000  new  subscribers 
annually,  and  for  the  first  quarter  of  the  present  year 
the  number  was  close  to  4.000,  the  total  on  March 
,pst  being  130.13S.  Among  the  plans  for  the  current 
year  is  the  construction  of  300  miles  of  new  lines  in 
Western  Massachusetts,  among  the  rural  sections 
heretofore  not  served. 


Ohio  Telephone  Notes. 

A  hearing  was  held  last  week  before  the  council 
committee  on  telephones  in  Cleveland  on  the  question 
as  to  whether  the  Cuyahoga  Telephone  Company  has 
the  right  to  readjust  its  rates.  President  Dickson  was 
called  on  for  an  explanation  of  his  views  on  the 
matter.  He  told  the  committee  that  liis  company 
could  not  give  an  extended  service  unless  allowed" 
to  increase  the  rates  in  proportion  to  the  number  of 
telephones  in  use,  after  a  certain  number  was  reached. 
No  action  was  taken  by  the  committee,  and  the  sub- 
ject has  been  referred  to  Corporation  Counsel  Baker 
for  advice  upon  a  number  of  legal  points. 

Officers  of  the  Queen  City  Telephone  Company  will 
meet  in  a  short  time  to  decide  upon  what  steps  w'ill 
be  taken  toward  beginning  work  on  a  plant  in  Cin- 
cinnati, and  how  far  it  will  he  safe  to  go  pending 
a  decision  of  the  Supreme  Court  on  the  matter  of 
a  franchise.  Attorneys  for  the  city  have  asked  Judge 
Nippert  to  make  some  changes  in  his  decision,  pre- 
paratory  to  filing   an   appeal. 

Work  on  improvements  of  the  Central  Union  Tele- 
phone system  at  Mansfield  has  been  begun.  A  large 
amount  of  new  wire  will  be  strung  and  some  other 
work   done. 

The  Acme  Telephone  Company  of  Phillipsburg 
has  filed  notice  of  an  increase  of  capital  stock  from 
$8.coo  to  $15,000.  The  Rockford  Toll  Line  Tele- 
phone Company  of  Rockford  has  also  increased  its 
capital  stock  from  $10,000  to  $20,000. 

Harry  Sotzen,  manager  of  the  local  telephone  com- 
pany at  Shelby,  was  married  to  Miss  Mary  Putnam 
of  Bellevue  at  the  Hotel  Euclid  in  Cleveland  one 
evening  last  week. 

The  Waldo-Bell  Telephone  Company  of  Waldo 
has  been  incorporated  with  a  capital  stock  of  $5,000 
by  W.  F.  Groll,  C.  P.  Groll  and  others. 

The  City  and  Suburban  Telephone  and  Telegraph 
Company  of  Cincinnati  has  the  contract  for  installing 
a  private  exchange  in  the  Burnett  House. 

The  United  Telephone  Company  of  Bellefontaine 
has  notified  the  secretary  of  state  of  an  increase  of 
capital   stock  from  $214,800  to  $300,000. 

The  Morral  Telephone  Company  of  Morral  has 
been  incorporated  with  a  capital  stock  of  $10,000. 
J.  A.  Baer,  L.  C.  Baker  and  others  are  interested. 

The  Gilbert  Telephone  Companv  of  Gilbert  has 
been  incorporated  by  E.  L.  Roe.  Chalmer  Menefee, 
H.  L.  Nye  and  others.     The  capital  stock  is  $2,000. 

Plans  for  the  building  of  the  Citizens'  Telephone 
Company  at  Columbus  have  been'  completed  and  it 
is  probable  that  work  on  the  excavations  will  be 
begun  within  a  few  days.  The  structure  is  to  be 
completed  bv  December  ist.  It  will  be  four  stories 
in  height.  The  automatic  exchange  will  be  installed 
on  the  fourth  floor  and  the  remainder  of  the  building 
has  been  planned  for  the  business  and  operating  de- 
partments. 

The  Bainbridge  Telephone  Comoany  of  Bainbridgc 
has  been  incorporated  with  a.  capital  slock  of  $10,000 
by  William  How^ard.  C  R.  Post.  A.  B.  Chamberlain. 
S.  A.  IMcFarland  and  ottiers. 

The  Eldorado  and  West  Manchester  Telephone 
Company  has  been  incorporated  with  a  capital  stock 
of  $40,cco  to  build  a  line  in  Preble  Countv.  Ex- 
changes and  offices  will  be  maintained  at  both  Eldo- 
rado and  W'est  Manchester.  Conrad  Ripo.  F.  S. 
Conkling.  J.  A.  Reis.  W^  D.  Rush  and  C.  R.  Leftu- 
rich  are  the  incoroorators. 

C. 


Indiana  Telephone  Items. 

The  New  Telephone  Company  of  Indianapolis  is 
preparing  to  lengthen  its  underground-conduit  sys- 
tem and  has  filed  two  plats  showing  the  extent  con- 
templated. As  soon  as  the  material  is  purchased 
work  will  begin. 

Improvements  to  the  extent  of  $25,000  are  to  be 
made  by  the  Central  Union  and  the  Independent 
telephone  companies  in  Newcastle  and  vicinity.  Sev- 
eral miles  of  new-  cable  will  be  put  in  and  extensions 
of  lines  into  the  rural  districts  are  to  be  made. 

The  Orestes  Telephone  Company  has  just  com- 
pleted a  new-  line  to  Frankton.  Independence  and 
Summitville  and  promises  free  connection  to  Elvvood 
and  Alexandria  in  a  short  time. 

The  Central  Union  Telephone  Company  has  just 
issued  a  new  order  reducing  loll  rates  in  Indiana. 
Ohio  and  Illinois.  This  is  one  of  the  reforms  of 
the  new^  management  which  took  charge  of  the  plant 
in  the  three  states  last  year.  New  toll  lines,  have 
been  built  and  the  company  is  now  able  to  handle 
more  business  and  give  low-er  rates. 

The  City  Council  of  Crawfordsville  has  adopted 
rules  regulating  the  placing  of  wires  In  that  city. 
The  Home  Telephone  Company,  the  Central  Union 
Telephone  Company  and  the  telegraph  companies 
have  been  notified  that  no  guy  wire  shall  come  closer 
to  the  ground  than  eight  feet  and  shall  be  attached 
to  wooden  poles  at  least  eight  feet  above  ground. 

The  Northwestern  Traction  Company  is  installing 
a  model  telephone  system  along  its  line  between 
Lebanon  and  Crawfordsville. 

The  telephone  system  being  installed  by  the  Illinois 
Central  Railway  at  Evansville  and  vicinity  is  attract- 
ing considerable  attention.  The  system  connects  all 
the  offices  and  stations  used  by  the  company  in  the 
city  and   vicinity,   including  Henderson,   Ky. 

Ashjian  Bros,  ask  $5,000  damages  from  the  Indian- 
apolis Telephone  Company  for  failure  to  place  their 
name  and  number  in  the  latest  issue  of  its  directory. 

At  Evansville  the  Home  Telephone  Company,  re- 
cently  organized,   filed  an  application   for  a   30-year 


franchise  whereby  it  agrees  to  pay  the  city  $4,000 
annually  or  $125,000.  The  application  suggests  allow- 
ing this  money  to  remain  in  the  hands  of  the  tele- 
phone company  to  be  applied  on  the  purchase  price 
of  the  exchange  by  the  city  at  any  five-year  period 
after  the  first  10  years,  the  city  to  receive  three  per 
cent,  interest  compounded  annually.  No  sooner  had 
the  Home  company  applied  for  a  franchise  than  the 
Citizens  Telephone  Company,  w'hich  has  been  granted 
a  franchise  by  the  Board  of  Works,  sent  a  com- 
munication to  the  council  withdrawing  its  applica- 
tion, stating  that  it  does  not  wish  a  franchise  if,  in 
good  faith,  any  other  company  offers  better  terms 
to  the  citv.  F. 


Telephone   News  from  the   Northwest. 

The  Watertow^n  (Minn.)  Telephone  Company  has 
been  incorporated  with  a  capital  of  $25,000. 

The  Tri-state  Telephone  Company  expects  to  have 
its  long-distance  line  through  from  the  Twin  Cities 
to  Grand  Forks,  N.  D.,  by  October  ist.  The  line 
is  now  40  miles  west  of  Minneapolis,  and  is  to  be 
built  via  Litchfield  and  Willmar  to  Breckenridge, 
Minn.,  thence  north  to  Grand  Forks. 

The  Clarkfield  (Minn.)  Telephone  Company  has 
been  formed  with  $3,000  capital. 

The  Wisconsin  Telephone  Company  will  string 
■  15,000  feet  of  cable  in  La  Crosse,  Wis.,  during  tht 
summer. 

R.  E.  Johnson  of  Morgan.  ]\Iinn.,  has  installed  a 
local   exchange  at   Barnum,   Minn. 

Howard  Craw-ford  has  resigned  as  manager  of  the 
^Mutual  Telephone  Company  of  Rhinelander.  Wis., 
to  take  a  similar  position  with  a  companv  in  Wausau. 
Wis. 

The  Sheyenne  Farmers'  Telephone  Company  of 
Kindred.  N.  D.,  will  build  iS  miles  of  telephone 
lines  this  summer. 

Mager  &  Camden  have  bought  an  outfit  for  a  local 
telephone  exchange  for  Walhalla,   N.  D. 

The  city  of  Glencoe,  M'inn.,  has  granted  admission 
to  the  Norwood-Young  America  Telephone  Com- 
pany for  a  toll  line  only. 

It  has  been  decided  by  the  Ottumwa  (Iowa)  Tele- 
phone Company  to  sell  the  plant  at  that  city  at  pri- 
vate sale. 

The  Odell  (Neb.)  Independent  Telephone  Com- 
pany has  been  incorporated  with  a  capital  of  $10,000. 
The  company  w\\\  also  build  a  line  to  Beatrice. 

The  Farmers'  Connective  Telephone  Company  has 
l)een  incorporated  at  Bonaparte,  Iowa.  The  capital 
is  $ro,ooo. 

Municipal  ownership  of  the  telephone  system  is 
being  agitated  at   Council   Bluffs,  low-a. 

The  Michigan  Telephone  Company  will  spend  $50,- 
000  this  season  in  improvements  in  the  copper  region. 

The  Orilla  (low^a)  Telephone  Company  has  been 
incorporated.  George  Allis  is  president.  A  line  will 
he  constructed  from  Orilla  to  Gumming.  R. 


Bell  Extensions  in  Michigan. 

The  Michigan  State  Telephone  Company  has  closed 
a  deal  w-ith  a  railroad  company  of  the  state  upon 
w-hose  right-of-w-ay  new  trunk  lines  will  be  built. 
The  contract  will  give  the  right-of-way  over  1,000 
miles  and  will  allow  the  building  of  lines  which  will 
be  free  of  foliage  interference.  It  is  expected  that 
the  subscribers  of  this  company  will  number  70.000 
at  the  close  of  this  year,  an  increase  of  more  than 
15.000  over  last  year,  and  that  approximately  36,000 
miles  of  copper  metallic  circuit  will  be  in  use  in 
the  interurban  system,  reaching  every  city  and  village 
in  the  state.  It  is  stated  that  farmers  are  taking  tele- 
nhones.  and  that  the  work  of  installing  them  has 
been   going  on   very  rapidly. 


TELEPHONE  MEN. 


R.  P.  Dodge,  manager  of  the  local  telephone  ex- 
change at  Tallmad^e,  Ohio,  died  a  few  days  ago. 

Charles  A.  Otis,  Jr..  has  been  elected  to  the  direc- 
torate of  the  United  States  and  Cuvahoga  Telephone 
companies  to  take  the  place  of  J.  R.  Sprankle,  whose 
death  occurred  some  time  ago. 

Manager  Murray  of  the  Rocky  Mountain  (Bell) 
Telephone  Company  states  that  business  in  Salt  Lake 
City  has  greatly  increased  since  the  entry  into  the 
local  field  of  the  new  competing  company,  due  to 
the  increased  advertisement  the  telephone  business 
has  received. 

William  A.  Vail,  former  division  superintendeni 
of  the  Central  Union  Telephone  Company  in  Indi- 
anapolis, died  in  Minneapolis  last  w^eek.  after  an 
illness  of  six  days.  Mr.  Vail  w^as  general  manager 
of  the  Northw^estern  Telephone  Exchange  Company 
in  Minneapolis  at  the  lime  of  his  death. 

Eugene  H.  Satterlee  of  the  Stromberg-Carlson 
Telephone  Manufacturing  Company  of  Rochester, 
N.  Y.,  spent  a  few  days  in  Salt  Lake  City  recently 
inspecting  the  newly  completed  building  and  sys- 
tem of  the  Utah  Independent  Telephone  Company. 
After  looking  over  the  property  of  the  company, 
which  represents  a  total  expenditure  of  about  $1,000.- 
000.  Mr.  Satterlee  was  elaborately  entertained  by 
officers  of  the  company. 


The  Island  Telephone  Company's  entire  outfit  wa.s 
.^old  at  auction  at  Charleston,  S.  C.  recently,  for 
$8,200  by  George  E.  Gibbon,  said  to  be  representing 
stockholders  of  the  company.  The  system,  with  its 
numerous  connections,  may  be  operated  again  shortly. 
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Steam-turbine  Discussion  at  Boston. 

At  the  Boston  convention  of  the  National  Electric 
Light  Association  an  important  discussion  followed 
the  reading  of  the  committee's  report  on  steam  tur- 
bines, prepared  by  W.  C.  L.  Eglin,  F.  Sargent  and 
A.  C.  Dimham,  and  the  paper  by  Francis  Hodgkinson 
of  Pittsburg  on  "Practical  Notes  on  Steam  Tur- 
bines," presented  on  May  25th.  The  committee 
report  was  given  in  abstract  in  _the  Western  Elec- 
■Irician  last  week.  The  papers  were  considered 
together  and  the  following  is  taken  from  the  dis- 
cussion : 

Richard  H.  Rice,  Lynn.  Mass.:  The  Curtis  tur- 
bine consists,  in  its  simplest  form,  of  one  or  more 
stationary  nozzles,  which  discharge  steam  at  high 
velocity  into  several  rows  of  moving  buckets  alter- 
nating with  stationary  buckets,  the  office  of  which 
is  to  reverse  the  jets  of  steam  and  redirect  them  in  a 
manner  suitable  for  use  in  the  next  row  of  revolving 
buckets  until  finally  the  steam  is  discharged  from 
the  last  row  of  buckets  and  its  velocity  practically 
absorbed.  By  removing  only  a  portion  of  the 
velocity  from  each  row  of  buckets  and  by  providing 
a  succession  of  rows  the  velocity  of  the  wheel  is 
proportionately  reduced.  We  also  possess  in  the 
Curtis  turbine  another  and  most  effective  way  of 
keeping  down  the  speed  of  the  buckets.  If  we  con- 
fine ourselves,  instead  of  expanding  our  steam  from 
boiler  pressure  to  vacuum  in  one  operation,  to  an 
expansion  of  one-half  or  one-quarter  of  this  amount, 
we  considerably  reduce  the  losses  in  the  nozzle  and 
also  the  velocity  of  the  steam.  In  having  a  lower 
velocity  we  can  absorb  this  velocity  with  a  consider- 
ably lower  bucket  velocity.  It  is  then  simply  neces- 
sary to  divide  two  or  more  sets  of  expanding  nozzles 
in  series,  each  with  its  several  rows  of  moving  and 
stationary  buckets,  to  entirely  neutralize  the  energy 
of  the  steam.  These  groups  are  termed  stages,  and 
the  Curtis  turbine  is  at  present  built  with  one  to 
three  or  four  stages,  depending  on  size,  the  steam 
pressure  and  whether  we  are  expanding  into  the 
atmosphere  or  into  a  condenser.  The  flow  of  steam 
through  a  nozzle  follows  perfectly  definite  laws,  and 
enough  is  known  of  these  laws  to  enable  us  to  predict 
the  velocity  developed  by  nozzles  of  various  forms 
with  accuracy.  Furthermore,  the  flow  of  steam  at 
any  given  pressure  through  a  nozzle  of  given  size  can 
be  calculated  as_  accurately  as  it  can  be  condensed 
and   measured. 

We  have,  therefore,  means  of  accurately  deterrnin- 
ing  the  weight  and  velocity  of  the  steam  as  it  strikes 
the  buckets.  If  the  velocities  of  steam  used  in  the 
Curtis  turbines  were  utilized  in  the  single  row  of 
buckets  the  speed  of  the  bucket  rows  would  have  to 
be  nearly  one-half  the  velocity  of  the  steam  in  order 
to  obtain  the  highest  efficiency.  However,  by  using 
several  rows  of  buckets  a  portion  of  the  velocity 
is  utilized  in  each  row.  and  we  can  use  the  steam 
at  ^conservative  speeds  of  250  feet  per  second  as  a 
minimum  up  to  450  feet  as  a  maximum.  This  low- 
bucket  speedy  also  brings  along  with  it  another  very 
important  advantage,  combined  as  it  is  with  the  use 
of  a  very  moderate  number  of  nozzles  to  admit  the 
steam  to  the  first  stage.  I  refer  to  the  low  speed  of 
rotation  which  follows  from  low-bucket  speed  and 
the  possibility  of  large  wheel  diameters,  since  we  are 
not,  as  in  some  types,  obliged  to  admit  steam  around 
the  entire  circumference  of  our  wheels. 

The  Curtis  buckets  are  machined  from  the  solid 
material  of  the  bucket  wheel,  or  from  the  metal 
of  a  substantial  solid  segment,  securely  fastened  to 
the  wheel  rim.  or  cast  from  appropriate  material 
in  the  same  solid  way,  and  the  ends  of  the  buckets 
are  covered  by  metallic  bands  riveted  to  the  bucket 
ends.  The  bucket  wheels  are  free  to  expand  in  the 
direction  of  their  diameters,  and  the  buckets  are 
free  from  possibility  of  injury  by  coming  in  contact 
with  stationary  parts. 

These  turbines  are  constructed  in  sizes  varying 
from  1.25  to  5,000  kilowatts.  Up  to  and  including 
500  kilowatts  the  turbines  are  constructed  on  the 
horizontal  type.  Above  and  including  500  kilowatts 
the  shafts  are  vertical.  The  packings  used  between 
the  steam  and  the  atmosphere  are  sealed  by  steam, 
no  oil  coming  in  contact  with  the  steam.  Therefore, 
the  condenser  steam  can  be  returned  to  the  boiler 
and  used  over  and  over  again  without  fear  of  deteri- 
oration of  the  boiler  surfaces.  The  advantage  of  the 
vertical  arrangement,  where  the  weight  of  the  rotat- 
ing element  is  considerable,  is  almost  self-evident. 
Friction  and  wear  on  the  bearings  are  reduced  to  a 
minimum,  and  in  the  largest  Curtis  turbine  it  is 
possible  to  move  the  rotating  parts  by  hand  when  the 
oil  pressure  is  on  the  step  bearing.  This  step  bear- 
ing consists  of  a  pair  of  cast-iron  discs,  one  rotating 
with  the  shaft  and  attached  to  the  bottom  end,  the 
other  stationary,  placed  vertically  under  the  shaft 
and  adjustable  upward  and  downward,  to  adjust  the 
position  of  the  rotating  elements.  These  discs  are 
kept  out  of  contact  by  means  of  a  film  of  oil.  which 
is  forced  between  them  by  a  pump,  sufficient  pressure 
being  exerted  to  lift  the  shaft.  The  shaft,  therefore, 
rotates  on  a  film  of  oil  of  definite  thickness.  The  oil 
pressure  is  maintained  to  a  uniform  amount  by  means 
of  an  accumulator. 

Regulation  of  speed  is  performed  by  a  shaft  gov- 
ernor of  great  power  and  sensitiveness,  which  actuates 
instantb'"  through  suitable  apparatus  a  series  of 
valves,  each  one  of  which  admits  or  cuts  off  the  sup- 
ply of  steam  from  one  or  more  nozzles.  These 
valves  are  always  either  fully  opened  or  closed.  No 
throttling  occurs,  and  the  nozzles  therefore  always 
work  at  their  maximum  efficiency.  To  this  fact  is 
due  the  high  efficiency  of  the  Curtis  turbine  at  vari- 


able loads.  Tests  under  actual  working  conditions 
have  shown  that  with  a  variable  load  the  turbine 
maintains  its  efficiency,  due  to  the  fact  that  the  noz- 
zles are  always  operating  under  their  designed  con- 
ditions. 

Fortunately  it  is  easy'  to  obtain  a  high  vacuum 
with  the  turbine  at  a  very  moderate  increase  in  the 
cost  of  the  condensing  apparatus  as  compared  with 
that  necessary  to  obtain  26  or  27  inches,  and  although 
a  high  vacuum  is  not  essential  to  the  proper  opera- 
tion of  the  turbine,  the  turbine  is  capable  of  utilizing 
the  energy  contained  in  steain  to  a  much  greater 
extent,  and  therefore  the  economy  of  the  turbine  is 
increased  by  the  increase  in  the  vacuum.  The  tur- 
bine is  free  from  air  leaks,  and,  with  a  short  connect- 
ing pipe  between  the  condenser  and  turbine  and  a 
condenser  of  liberal  size,  29  inches  vacuum  is  being 
obtained  in  many  cases.  Objection  has  been  made 
by  some  that  an  excessive  quantity  of  cool  water  is 
necessary,  but  that  is  not  the  case,  only  2.5  to  three 
times  the  usual  amount  of  water  being  used,  and  its 
quality  is  not  important.  Roughly  speaking,  it  may 
be  stated  tliat  the  gain  by  increasing  the  vacuum 
varies  witli  the  amount  of  the  vacuum,  becoming 
greater  as  the  vacuum  increases.  Other  forms  of 
condensing  apparatus  than  surface  condensers  are 
used  to  some  extent  in  connection  with  turbines. 
When  the  water  supply  is  limited  cooling  towers  may 
he  used,  and  when  it  is  ample  and  it  is  not  desired 
to  return  the  condensed  water  to  the  boiler,  syphon 
condensers  with  dry-air  pumps  may  be  installed 
with  good  results. 

Without  going  into  the  details  in  the  matter  of 
steam  consumption,  it  may  be  stated  that  the  turbine 
uses  no  more  steam  than  the  best  reciprocating  en- 
gines, both  tested  when  new  and  under  other  similar 
test  conditions.  In  practical  work,  with  the  load 
varying  considerably,  for  instance  when  the  engine  ■ 
is  driving  a  street  railway,  the  efficiency  of  the 
reciprocating  engine  is  considerably  reduced.  The 
turbine  is  not  subject  to  this  reduction  of  economy, 
but  gives  the  same  average  economy  with  varying 
load  under  the  most  unfavorable  conditions.  Tests 
with  a  very  variable  load  have  shown  that  the  aver- 
age steam  consumption  at  the  average  load  is  exactly 
the  same  as  if  the  load  had  been  stationary  at  this 
average  amount  for  the  same  length  of  time.  The 
steam  engine  deals  with  the  pressure  and  application 
of  the  steam;  consequently  the  valves  and  pistons 
must  be  steam  tight  and  always  remain  so.  The 
steam  turbine  deals  with  mass  and  velocity,  and  is 
therefore  independent  of  tightness  for  its  economy, 
and  it  has  no  packings  similar  to  piston  or  valve 
packings.  The  advantage  of  this  is  that  it  retains  its 
original  economy  as  long  as  it  is  operated,  while  the 
steam  engine  rapidly  loses  efficiency,  due  to  the  wear 
of  these  parts.  While,  therefore,  there  may  be 
equally  high  efficiency  at  the  beginning  of  service, 
ultimately  the  turbine  will  be  in  the  lead.  The  only 
probable  effect  which  is  unfavorable  is  that  of  dete- 
rioration of  the  surfaces  of  the  nozzles  and  buckets. 
As  a  matter  of  fact,  if  such  wear  should  take  place, 
it  would  be  confined  to  parts  not  expensive  and  read- 
ily replacable,  and  turbines  operating  for  two  or 
more  years  show  no  sign  of  it. 

As  regards  the  advantage  of  the  small  floor  space 
required  by  the  turbine,  a  case  has  recently  come  to 
my  notice  where  the  conditions  were  unfavorable 
to  the  installation  of  turbines,  yet  in  this  case  two 
engines  of  500-kilowatt  capacity  were  all  that  could 
be  installed  in  a  certain  power  station,  whereas  five 
turbines  of  the  same  size  could  be  readily  located. 

The  valves  of  the  Curtis  turbine  are  always  under 
the  control  of  the  governor  even  up  to  an  over- 
load of  50  per  cent. :  therefore  the  economy  load  is 
continuous  and  does  not  change  its  characteristics. 
The  cost  of  foundations  is  extremely  small  as  com- 
pared with  those  of  reciprocating  engines,  and  in 
fact  very  little  foundation  is  necessary.  We  have 
some  turbines  of  500-kilowatt  capacity  operating  on 
the  second  floor  of  a  mill  and  standing  on  floor 
beams. 

Henry  L.  Doherty.  New  York:  There  are  one  or 
two  points  touched  on  by  the  various  speakers  which 
I  think  they  should  go  into  more  fully.  One  is  the 
small  space  occupied  by  the  steam  turbines.  In  my 
own  work  I  have  not  found  that  we  could  always 
avail  ourselves  of  the  lesser  space  required  by  the 
turbine,  or  at  least  could  not  avail  ourselves  of  it 
without  using  a  system  of  steam  piping  that  would 
not  readily  appeal  to  good  engineering  practice.  We 
have  got  to  have  boilers  which  give  us  a  bigger 
capacity  per  lineal  foot  of  the  boiler  room,  and  I 
am  just  now  trying  to  interest  one  manufacturer  in 
the  building  of  a  very  deep  but  narrow  boiler.  The 
present  boilers  will  stretch  out  a  considerable  dis- 
tance in  lineal  feet,  while  the  steam  turbine  could  be 
put  in  a  small  space  in  the  center  and  in  front  of 
these  boilers.  There  are  two  or  three  ways  in  which 
we  have  proposed  to  overcome  that  difficulty:  One 
was  to  have  our  boilers  in  stacks,  back  to  back,  and 
have  practically  a  double  boiler  room  with  a  fire 
door  on  each  side,  and  lead  the  steam  piping 
from  one  firing  alley  to  the  engine  room.  Another 
plan  is  to  build  the  boilers  with  the  firing  doors  at 
right  angles  to  the  turbine  and  have  short  alleyways 
running  up  into  this  group  of  boilers.  Another 
way  was  to  design  a  special  boiler  having  little  width 
and  considerable  depth,  and  probably  going  to  a  ver- 
tical boiler.  Another  method  that  was  suggested, 
but  was  not  looked  on  with  favor,  was  to  put  the 
boiler  room  on  each  si'de  of  the  turbine  room. 

The  question  of  condensers  and  superheaters  has 
been  touched  on  here  slightlv.  I  have  never  been 
able   to   satisfy   myself   that    I   cannot   get   a   higher 


vacuum  from  a  jet  condenser  than  can  be  secured 
from  a  surface  condenser,  and  I  am  sorry  not  to 
be  in  shape  to  give  figures  at  this  convention,  but 
will  be  ready  to  do  so  next  year,  I  hope.  We  are 
going  after  it  in  a  different  way  from  that  which  is 
usually  followed  and  expect  to  get  higher  vacuum 
with  the  jet  condenser.  The  question  of  superheaters 
seems  to  be  a  rather  serious  one.  It  is  hard  to  con- 
trol the  degree  of  superheat.  The  superheaters  burn 
out.  No  one  seems  to  be  able  to  give  any  definite 
figures  on  the  heating  value  of  a  unit  surface  of  a 
superheater.  _  We  know  pretty  well  what  we  can  do. 
At  certain  times  of  crowding  we  can  put  3,000,  4,000 
or  5,000  B.  T.  U.  per  square  foot  throttgh  the  boil- 
ers, but  when  we  get  to  the  superheaters  the  capacity 
per  square  foot  diminishes  considerably.  The  design 
of  the  superheater  in  question  has  a  great  deal  to  do 
with  this.  The  relative  thermal  capacity  between 
the  water  in  your  boiler  and  your  steam  would  be 
as  I  is  to  something  over  3,000.  Unless  you  have 
active  circulation  in  the  interior  of  the  superheater 
you  have  a  condition  of  transforming  heat  from  one 
gas  to  another  through  a  metal  diaphragm,  and  while 
the  metal  diaphragm  interposes  but  little  resistance 
as  soon  as  the  first  layer  of  the  gas  on  each  side 
has  taken  the  same  temperature,  then  you  must  trans- 
fer your  heat  virtually  through  a  non-conductor  of 
unknown  thickness,  a  metal  diaphragm  of  low  re- 
sistance and  then  another  layer  of  gas,  which  is 
almost  a  perfect  non-conductor.  Therefore,  active 
circulation  of  your  combustion  products  on  one  side 
and  active  circulation  of  the  superheated  steam  on 
the  other  side  must  be  the  solution  of  high  capacity 
per  unit  of  surface  of  a  superheater. 


OBITUARY. 

E.  B.  Chandler. 

Edward  Bruce  Chandler,  a  few  years  ago  a  well- 
known  figure  in  electrical  circles  in  Chicago,  died  at 
his  home,  2512  Indiana  Avenue,  Chicago,  on  June 
6th.  Mr.  Chandler  was  the  first  dty  electrician,  or 
rather  superintendent  of  fire-alarm  telegraph,  in  Chi- 
cago, and  held  that  position  at  the  time  of  the  fire 
in  1871.  Several  years  after  he  resigned  to  become 
western  agent  of  the  Gamewell  Fire  Alarm  Tele- 
graph Company.  He  retired  from  active  business 
10  years  ago.  Mr.  Chandler  was  born  in  Hartford, 
N.  Y.,  in  1838.  and  went  to  Michigan  when  a  boy. 
He  came  tb  Illinois  in  1858  and  was  employed  in  the 
telegraph  department  of  the  Rock  Island  railroad, 
being  located  at  Springfield  and  Rock  Island.  In 
1868  he  came  to  Chicago.  In  1872  he  married  Miss 
Emijy  Moseley  of  Princeton,  111.,  who  died  in  1893. 
Two  children,  Mrs.  Oliver  L  Spaulding,  Jr.,  and 
George  M.  Chandler,  are  living.  Mr.  Chandler  was 
graduated  from  the  University  of  Michigan  and  was 
a  member  of  the  Beta  Theta  Pi  fraternity,  of  Chev- 
alier Bayard  Commandery,  and  of  the  Calumet  Club. 
He  was  also  a  member  of  the  old  Chicago  Electric 
Club.  The  funeral  services  were  held  at  the  resi- 
dence and  the  burial  was  at  Oakwoods. 


James  A.  Myers. 

The  death  of  James  A.  Myers,  president  of  the 
Robbins  &  Myers  Company  of  Springfield,  Ohio,  on 
May  26th  is  announced.  Mr.  Myers,  who  was  about 
55  years  of  age.  died  at  his  home  in  Springfield 
from  typhoid  fever.  His  company  manufactured 
motors,  fans  and  other  electrical  apparatus,  and  Mr. 
Myers  actively  superintended  the  business,  spending 
much  of  his  time  in  New  York  city.  He  was  a  man 
of  high  character,  interested  in  church  work,  particu- 
larly that  of  the  Methodist  Episcopal  denomination, 
to  which  he  belonged,  and  greatly  respected  by  all 
who  were  thrown  in  contact  with  him.  He  was  a 
member  of  the  board  of  education  of  Springfield  and 
leaves  a  wife  and  two  sons. 


German  Electric  Companies  Unite, 

Final  arrangements,  it  is  said,  have  been  made 
for  the  amalgamation  of  the  Edison  and  Thomson- 
Houston  interests  in  Germany,  as  represented  by  the 
Berlin  Allgemeine  Electric  Company  and  the  Berlin 
Union  Electric  Company.  About  a  year  ago  a  com- 
munity^ of  interests  was  established  between  the  two 
companies  and  at  the  time  it  was  reported  that  this 
might  be  followed  by  a  complete  amalgamation  of 
the  concerns. 

The  former  company  has  now  increased  its  capital 
to  $22,500,000  for  the  purpose,  among  others,  of 
entirely  absorbing  the  L'nion  company.  The  former 
has  already  acquired  95  per  cent,  of  the  latter's  shares, 
and  an  exchange  of  the  balance  for  new  shares  in 
the  Allgemeine  company  is  now  on  the  point  of 
being  effected,  when  the  undertaking  of  the  Union 
company  will  pass  into  the  possession  of  the  other 
compan}'. 


S.  B.  Medairj^  and  R.  B.  Fentress  of  the  Balti- 
more Refrigerator  and  Heating  Company,  who  re- 
cently applied  for  a  franchise  in  Baltimore,  talk  of 
expending  nearly  a'  million  dollars  in  the  equipment 
of  a  modern  electric-light  and  power  plant  in  Balii- 
more.  They  will  soon  ask  for  competitive  prices 
on  the  equipment. 
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Purchased  Electric  Power  in  Factories.' 

By  W.  H.  Atkiks,  S.  Morgan  Bushnell  and  G.  W. 

Brine. 

Tlie  committee  tried  to  ask  sucti  questions  as  would 
bring  out  as  mucli  information  as  possible  without 
making  the  work  of  answering  so  formidable  to  the 
larger  companies  that  they  would  not  answer  at  all. 

Ihe  small  number  of  replies  received,  and  the 
fact  that  onlv  three  of  the  very  large  companies  re- 
plied, lead  the  committee  to  believe  that  its  efforts 
were  not  ven'  successful. 

The  number  of  circulars  sent  out  was  462;  the 
number  of  answers  received  was  61.  Of  these,  19 
reported  that  they  sold  no  power  to  factories;  n 
either  gave  no  information  or  answered  but  one  or 
two  questions,  and  31  replied  more  or  less  fully. 
You  will  readily  see  that  reports  from  31  out  of  over 
400  companies  'will  not  furnish  data  upon  which  to 
base  a  comprehensive  or  definite   report. 

If  we  examine  the  reports  with  a  view  to  learn 
what  power  is  being  sold  to  different  classes  of  users, 
we  find  that  the  sale  of  powder  to  boot  and  shoe  fac- 
tories is  small.  Only  10  companies  report  selling 
any,  and  these  have  a  total  of  354  horsepower  con- 
nected. This  amount  of  horsepow^er  is  divided  among 
27  customers— an  average  of  13  horsepower  to  each 
shop. 

Ihe  showing  among  printers  is  much  better. 
Twenty-seven  companies  report  that  they  have  in 
375  printing  establishments  6,247  horsepower.  This 
is  an  average  of  16  horsepower  to  each  office,  show- 
ing that  most  of  the  business  comes  from  small  users, 
although  there  is  one  motor  of  100  horsepower,  and 
there  are  several  of  30  and  40  horsepower  each. 

Ten  companies  report  cotton  factories  as  cus- 
tomers. There  are  48  factories  having  3,060  horse- 
power—an average  of  63  horsepower  to  each  fac- 
tory. This  is  a  remarkably  good  showing,  for  cot- 
ton manufacturers  are  not  inclined  to  believe  that 
the  central  station  can  supply  power  as  cheaply  as 
■they  can  make  it. 

Only  one  company  reports  sale  of  power  to  a 
woolen  factory.  This  company  has  five  customers, 
with   115  horsepower. 

Twenlv-three  companies  are  selling  power  to  172 
woodworking  shops,  where  1.953  horsepower  are 
installed.  The  largest  motor  in  this  class  is  of  60 
horsepower,  the  average  installation  being  11  liorse- 
power. 

The  metalworkers,  especially  the  smaller  ones, 
have  adopted  electric  power  to  a  fair  extent. 
Twenty-nine  companies  are  supplying  334  shops, 
which  are  driven  by  motors  of  6,744  horsepower— 
an  average  of  20  horsepower  to  each  shop.  Forty 
korsepow^er  is  the  largest  unit  reported  in  this  class. 

The  bookbinder  is  a  very  unimportant  user  of 
electric  power.  Seven  companies  report  15  custom- 
ers, 69  motors  and  306  horsepower,  49  motors  of 
196   horsepower   being    in   one   shop. 

Of  nearly  equal  insignificance  is  the  busines.s  of 
paper-box  making,  but  10  companies  having  any 
business  of  this  kind.  They  supply  power  to  18 
shops,  having  277  horsepower.  In  this  class,  again, 
we  find  one  shop  with  14  motors  of  139  horsepower. 

The  manufacture  of  clothing  has  always  been  a 
profitable  field  for  the  electric  motor,  but  the  com- 
mittee is  surprised  at  the  small  number  of  companies 
having  any  of  this  class  of  customers.  Only  U 
companies  report  any  clothing  factories,  but  these 
have  225  customers  (and  of  these,  137  are  supplied 
by  one  company)  with  1.015  horsepower;  the  instal- 
lations average  five  horsepower.  One  company  re- 
ports supplying  power  to  400  clothing  factories,  but 
as  all  details  are  omitted  the  committee  could  not 
use  the  report.  Another  company,  although  omitting 
formal  mention  of  clothing  factories  in  its  report, 
yet  supplies  power  to  a  very  large  number,  but  all 
of  small  size. 

That  the  candy  lover  is  found  all  over  the  country 
fs  proved  by  the  widely  scattered  points  from  which 
13  companies  repoit  a  total  of  34  factories,  with  an 
installation  of  446  horsepower,  an  average  of  13 
horsepower. 

Laundries  do  not  come  under  the  head  of  fac- 
toiies.  but  the  committee  included  them  in  its  in- 
quiries, as  it  was  supposed  that  many  such  shops 
rsed  electric  power.  Reports  from  six  companies 
show  but  14  laundries  connected,  with  14  motors  of 
61  horsepower.  The  requirement  of  a  constant  sup- 
ply of  live  steam  imposes  a  heavy  handicap  upon 
the  sale  of  electric  power  to  laundries. 

Among  other  classes  of  manufactures  reported 
upon,  the  most  important  is  food  products,  such  as 
sausages,  canned  meats,  fruit  and  vegetables,  l-.iscuits, 
cic.  Nine  companies  supply  power  to  55  factories 
nf  this  class.  These  are  equipped  w-ith  T.102  horse- 
power, the  average  size  of  the  installation  being  20 
horsepower. 

Si.x  companies  report  the  use  of  motors  in  cutti'ig 
marble  and  other  stone.  20  yards  having  the  same 
number  of  motors  of  465  horsepower,  an  average  of 
2,^  horsepower  per  motor. 

One  important  installation  is  reported  from  Chi- 
cago, which  comes  under  none  of  the  above  classes — 
the  manufacture  of  absorbent  cotton  and  porous 
plasters.  This  factory  has  35  motors  of  160  horse- 
power. 

Other  installations  worthy  of  mention  are : 

2  Dye  works 78  horsepower 

I  Rubber  re  lining  works 105  horsepower 

z  Glass  factories 60  horsepower 

I.  Abstract  of  a  report  presented  to  the  National  Electric  Light 
Association  at  Boston,  on  May  26,  1004. 


3  Breweries 195  horsepowe  ^ 

4  Ink  and  color  works iii  horsepowe 

1  Cotton  seed  oil  mill 135  horsepower 

2  Fertilizer  factories 135  horsepower 

4  Spring-bed  works 126  liorsepower 

I  Chemical  works.. 50  horsepower 

I  Belting  factor.v 150  horsepower 

1  Tannery 50  horsepower 

2  Cement  works 75  horsepower 

And  glove  factories  having 90  horsepower 

In  giving  the  above  statistics,  the  committee  would 
not  have  the  association  understand  that  the  figures 
of  customers,  motors  or  horsepower  represent  the 
total  installation  of  the  companies  reporting.  In 
many  cases,  as  may  be  seen  by  referring  to  the  Chi- 
cago report,  onlj'  certain  typical  and  important  in- 
stallations are  reported,  as  it  would  manifestly  be 
impractical  to  make  a  complete  analysis  of  all  the 
company's  power  business. 

The  number  of  steam  and  gas  engines  reported 
replaced  by  electric  motors  is  not  large,  but  this  is 
owing  to  the  difficulty  of  getting  at  the  facts  as  to 
number  and  horsepower  of  such  engines,  not  be- 
cause the  engines  have  not  been  taken  out,  for  one 
company  alone  has  replaced  130  gas  engines,  besides 
as  many  or  more  steam  engines.  The  reports  give 
so  few  details  that  the  committee  can  offer  no  in- 
formation upon  this  point. 

Driving  machines  by  individual  motors  seems  to 
make  very  slow  headway,  if  we  may  judge  from  the 
reports  received.  Only  71  shops  report  such  instal- 
lations, 187  have  their  machines  driven  in  groups 
to  a  greater  or  less  extent ;  but  the  overwhelming 
majority  still  operate  with  a  single  motor. 

There  seems  to  be  very  little  information  to  be 
had  as  to  the  relative  efficiency  of  "group  drive"  and 
"individual  drive."  Managers  are  very  cautious  in 
expressing  an  opinion  upon  this  point.  The  few 
that  did  offer  an  estimate,  consider  that  "individual 
drive"  would  save  from  five  per  cent,  to  25  per 
cent.,  according  to  circumstances.  While  the  average 
load  on  individual-motor  installations  runs  from  15 
to  30  per  cent.,  as  against  an  average  load  on  a 
group  drive  of  from  30  to  50  per  cent,  on  a  lO-hour 
basis,  we  must  remember  that  the  installed  horse- 
power in  motors  is  frequently  twice  as  large  with 
individual  motors  as  compared  with  group  drive 
for  the  same  number  of  machines.  This  means  a 
larger  investment,  and  hence  increased  fixed  charges. 

In  remodeling  old  machine  shops  for  electric  drive 
it  is  impracticable  to  figure  on  individual  installa- 
tions of  motors  for  each  machine,  as  the  first  cost 
of  motors  would  be  very  large.  The  committee 
would  favor  for  ordinary^  cases  a  group-drive  system, 
using  motors  of  from  five  to  15  horsepower  each. 
For  large  tools,  requiring  10  horsepower  or  over,  in- 
dividual motors  are  recommended.  This  would  espe- 
cially apply  to  large  punch  shears,  beam  saws,  air 
compressors  and  very  large  machine  tools. 

In  some  classes  of  work,  such  as  printing,  engrav- 
ing and  machine-tool  driving,  it  is  better  to  use  in- 
dividual motors,  even  on  the  smaller  machines,  in 
order  to  secure  flexibility  in  the  control  of  each 
machine,  a  great  range  of  speed  being  very  impor- 
tant, and  such  range  as  the  electric  motor  will  supply 
can  be  obtained  in  no  other  way. 

In  woodworking  shops,  the  conditions  vary  so 
greatly  that,  while  group  drive  is  desirable  in  large 
shops  having  steady  runs  for  the  machines,  at  the 
same  time  individual  connection  is  much  more  eco- 
nomical in  shops  that  work  their  machines  inter- 
mittently. 

The  cost  of  production  has  almost  invariably  been 
reduced  by  the  substitution  of  electricity  for  steam 
or  gas,  the  principal  factors  in  such  reduction  being 
the  elimination  of  shafting,  the  ability  to  shut  down 
the  power  a  part  of  the  time,  the  saving  in  attendance 
and  the  low  rate  at  which  electricity  is  sold. 

In  this  connection  the  committee  quotes  verbatim, 
from  the  report  of  the  Chicago  Edison  Company,  as 
the  words  quoted  seem  very  much  to  the  point ; 

"While  there  is  no  doubt  but  what  in  the  great 
majority  of  cases  there  has  been  a  saving  in  the  cost 
of  operation  by  the  use  of  electric  power,  it  is  hard 
to  get  specific  data  in  regard  to  this.  The  customer 
seems  to  be  afraid  that  if  he  reports  a  large  saving 
by  the  use  of  central-station  service,  it  may  have 
an  unfavorable  effect  on  his  future  bills  for  power, 
and  his  effort  is  naturally  to  keep  the  bills  down  as 
much  as  possible.  A  good  many,  however,  have 
frankly  admitted  that  they  are  saving  money  by  the 
use  of  our  service,  and  we  have  a  number  of  com- 
plimentary letters,  notably  from  customers  Nos.  5, 
30  and  26.  Customer  No.  31  on  the  schedule  in- 
forms us  that  his  total  cost  for  power,  healing  and 
labor  is  less  than  one-third  of  the  cost  when  he 
was  operating  an  independent  plant.  Moreover,  he 
has  been  enabled  in  one  branch  of  the  factory  to 
run  a  night  shift  of  men,  thereby  getting  double 
the  results  out  of  a  $10,000  investment,  and,  at  the 
same  time,  keeping  the  power  rate  down  to  a  mini- 
mum. He  also  tells  us  that  he  is  enabled  to  de- 
termine the  exact  cost  of  each  department  by  having 
separate  meters  for  each  department  and  in  this 
way  determine  just  what  prices  he  can  make  on 
different  classes  of  product.  Customer  No.  35  claims 
that  this  ability  to  determine  the  cost  of  different 
departments  is  of  very  great  value  to  him  in  de- 
termining how  low  he  can  go  in  price  on  certain 
classes  of  goods.  There  is  also  the  advantage  that, 
by  charging  up  the  actual  amount  of  power  used 
in  each  department  of  a  factor\',  the  department  fore- 
men are  made  to  feel  the  responsibility  for  keeping 
down  the  cost  of  the  power  in  their  respective  de- 
partments, and  the  result  is  that  there  is  not  nearly 
as  much  power  wasted  as  before." 

The  percentage  of  increase  in  the  connected  motor 


load  during  the  year  1903  varies  from  three  per  cent, 
to  i,2co  per  cent.,  the  latter  figure  being  reached 
by  a  company  that  had  but  four  horsepower  con- 
nected at  the  beginning  of  the  year. 

The  average  increase  of  the  25  companies  report- 
ing was  84  per  cent.,  or,  omitting  the  extremely  high 
figures  given  above,  the  average  of  24  companies 
■was  37  per  cent. 

The  average  increase  in  connected  load  during 
1903  by  17  companies  reporting  was  23  per  cent., 
the  extremes  being  10  and  So  per  cent. 

It  would  seem,  therefore,  that  the  power  business 
was  increasing  in  a  larger  proportion  than  the  light 
load,  a  condition  that  is  exceedingly  encouraging, 
for  you  all  appreciate  th.e  importance  of  the  motor 
load  in  evening  up  the  low  places  in  the  daily  output 

Nearly  all  companies  appear  to  supply  alternating 
current  for  power ;  several  furnish  both  alternating 
and  direct,  and  five  deliver  direct  only. 

With  very  few  exceptions  the  companies  report 
that  they  sell  power  by  meter,  the  rates  being  from 
two  cents  to  15  cents  per  kilowatt-hour,  the  usual 
range  being  from  four  to  10  cents. 

The  committee  omits  all  data  upon  the  amount  of 
current  used  by  different  classes  of  work,  for  the 
reason  that  reports  which  could  be  used  were  re- 
ceived from  but  13  companies,  and  generalizations 
based  upon  so  few  figures  would  be  of  little  practical 
value. 

An  examination  of  the  reports  received  leads  to 
the  conclusion  that  the  sale  of  electric  power  by 
central  stations  to  factories  has  been  limited  largely 
to  such  industries  as  have  to  carry  on  their  business 
in  the  centers  of  cities  or  towns  where  space  is 
costly  and  w-here'the  trouble  and  danger  of  steam 
engines   become   large   factors. 

The  great  industries  of  boots  and  shoes,  cottons 
and   woolens,   usually  produce  their  own  power. 

.Among  printers,  we  have  a  large  patronage  from 
"job  shops"  and  a  good  proportion  of  the  newspaper 
offices,  but  practically  none  of  the  book  printers, 
whose  "runs"  are  long  and  whose  "make-readys" 
are   comparatively    short. 

The  committee  sees  but  two  ways  by  which  to 
reach  the  large  consumer.  First,  to  reduce  wholesale 
rates  until  the}'  become  attractive. 

In  looking  over  the  reports  we  notice  that  wher- 
ever the  rates  are  especially  low  the  motors  in  cir- 
cuit are  especially  large  and  the  number  of  whole- 
sale customers  is  also  large.  Although  a  reduction 
in  rates  is  very  sure  to  bring  large  customers,  the 
committee  does  not  believe  that  this  course  is  neces- 
sary. 

The  alternative  suggestion — to  educate  the  pros- 
pective customer — is  much  more  rational  and  more 
satisfactory  in  the  end.  Although  electric  power  has 
been  in  use  for  15  years,  yet  it  is  not  the  first  power 
of  which  a  man  thinks  when  he  is  about  to  start  a 
new  factory.  If  the  central  station  could  have  its 
solicitor  on  hand  to  explain  the  advantages  of  elec- 
tric drive  over  mechanical  drive  before  the  pros- 
pective customer  has  purchased  his  gas  engine  or 
steam  engine,  or  made  his  contract  for  power  from 
a  belt,  a  great  amount  of  business  might  be  obtained 
which  is  lost  simpi}'  through  unfamiliarity  with  elec- 
tric power  on  the  part  of  the  power-using  public. 
In  this  connection  it  is  of  the  highest  importance 
that  the  solicitor  be  thoroughly  conversant  with  dif- 
ferent manufacturing  processes,  and  be  a  man  of 
great  power  of  observation,  so  that  he  can  take  in 
the  situation  quickly,  and  give  the  customer  the 
needed  points  which  w'ill  "tell"  and  turn  the  scale 
to  electric  drive  supplied  from  central  station. 

After  a  customer  has  been  secured,  he  should  not 
be  left  to  his  own  resources,  but  should  be  advised 
as  to  the  number  of  motors  to  purchase  and  their 
arrangement.  CaretuI  attention  to  the  details  of  in- 
stallations at  the  time  the  motors  arc  purchased  will 
effect  economies,  and  these  will  go  to  the  credit  of 
the  central-station  service.  The  customer  is  nat- 
urally quite  reluctant  to  buy  several  motors,  when, 
so  far  as  he  can  see,  one  will  do  the  work  just  as 
well ;  but  the  solicitor  should  have  at  hand  facts  and 
figures  that  will  prove  conclusively  that  the  extra 
motors  will  return  a  good  dividend  upon  the  invest- 
ment, and  that  with  the  individual-motor  equipment 
or  the  group  drive,  the  central  station  can  supply 
power  more  cheaply  than  the  customer  can  produce 
it   himself. 

Discussion. 

Louis  -A.  Ferguson,  Chicago :  In  many  of  tlie 
larger  cities  the  growth  of  the  power  business  has 
been  enormous,  greater  in  proportion  than  the  light- 
ing business.  In  the  large  cities  there  are  scores 
of  large  installations  of  power,  running  from  ico 
to  i,oco  horsepower,  and  it  seems  to  me  if  the  small 
companies  took  up  this  work  they  could  make  as 
great  strides  in  proportion  to  the  size  of  their  cities. 
I  think  many  of  you  know,  from  the  talks  you  have 
heard  in  these  conventions  in  previous  years,  of  the 
success  in  large  cities  of  cutting  out  isolated  plants. 
It  is  an  old  story  now — I  am  not  going  to  talk  much 
on  it,  but  make  the  statement  to  show  you  what 
can  be  done.  We  in  Chicago,  at  the  present  time,  it 
is  safe  to  say,  have  on  our  circuits  nine-tenths  of  the 
office  buildings  in  that  city ;  it  is  also  safe  to  say  \vc 
have  not  a  part,  but  all  of  the  club  buildings  in 
Chicago,  and  in  nearly  every  case  it  has  been  done 
only  by  taking  out  the  isolated  plants.  This  applies 
to  the  Chiicago  Club,  the  Chicago  .Athletic  Club  and 
the  LTnion  League  Club.  All  of  these  have  been 
operating  isolated  plants  for  about  10  years,  but 
we  now  have  all  that  business  on  our  own  station. 
I  offer  this  to  show  what  can  be  done.    If  we  can 
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do  that  in  the  case  of  clubs  and  office  buildings, 
there  is  no  reason  why  we  cannot  do  it  In  the  case 
of  factories.  What  I  was  after  in  making  the  rec- 
ommendation for  the  appointment  of  this  committee 
was  not  to  have  a  report  on  the  use  of  small  motors, 
but  a  report  of  the  success  in  getting  big  business, 
big  factories,  the  class  3'^ou  would  least  expect  to 
get.  It  is  well  know-n  that  the  best  engineers  in 
the  countrj'  recommend  electrical  transmission  for 
factory  work.  As  illustrations,  we  can  point  to  the 
Deering  Harvester  Works  in  Chicago  and  the  Chi- 
cago and  Northwestern  railway  shops,  and  a  number 
of  other  installations  of  this  kind.  It  happens  that 
in  these  particular  cases  they  are  beyond  the  reach 
of  the  central-station  system,  being  in  the  outskirts 
of  the  city,  and  are  operated  by  isolated  plants.  That 
does  not  interfere  at  all  with  our  argument.  If 
electrical  transmission  is  the  proper  thing,  it  comes' 
down  to  a  question,  whether  the  central  station  can 
handle  the  business  or  allow- the  isolated  plant  to 
come  in.  In  an  effort  to  get  this  business  there 
is  one  thing  the  solicitors  forget  to  consider,  and 
which  has  been  omitted  from  the  report  on  this  sub- 
ject, and  that  is  the  question  of  load  factor — the 
load  factor,  where  single  or  individual  motors  are 
used  is  25  per  cent,  based  on  the  running  time  of 
the  factory.  In  places  where  group  driving  is  used 
it  ranges  from  25  per  cent,  to  50  per  cent.  When 
a  solicitor  goes  in  to  see  a  customer  and  gives  him 
a  price  per  horsepower  per  hour,  the  proprietor  im- 
mediately takes  that  and  multiplies  the  price  given 
by  the  number  of  machines  in  use  and  says  he  can- 
not afford  it.  The  solicitor  is  not  smart  enough  to 
divide  it  by  four,  and  say  that  is  really  the  price.  I 
will  give  you  a  few  illustrations  of  the  value  of 
electric  power  as  against  hand  power,  and  in  order 
that  I  may  get  the  figures  correctly  I  will  ask  you 
to  allow  me  to  read  from  a  memorandum  I  have 
made : 

We  have  on  our  lines  a  factory  at  Twenty-fifth 
Street  and  Armour  Avenue  for  the  manufacture  of 
porous  plasters  and  absorbent  cotton.  This  factory 
has  two  five-horsepower  motors,  each  of  which  will 
operate  a  line  of  40  sewing  machines.  The  manager 
of  the  factory  tells  me  that  a  girl  can  do  double  the 
amount  of  work  where  the  sewing  machine  is  run  by 
motor  than  can  be  obtained  from  her  if  she  runs 
the  sewing  machine  bv  a  treadle.  In  other  words, 
electrical  power  doubles  the  amount  of  work  done 
by  each  girl  employed.  The  pay  of  these  girls  runs 
from  $8  to  $9  per  week,  or  from  15  cents  to  20  cents 
per  hour.  The  average  load  on  these  motors  is 
about  four  horsepower,  so  that  the  average  total  cost 
of  running  the  motors  is  from  iS  cents  to  20  cents 
per  hour,  allowing  liberally  for  loss  of  efficiency  in 
motors  and  figuring  the  cost  of  current  at  4V::  cents 
per  kilowatt-hour.  This  would  make  the  cost  of 
current  for  each  sewing  machine  0.5  cent  per  hour. 
From  this  we  can  see  that  the  expenditure  of  one- 
half  cent  per  hour  has  effected  a  saving  of  an  ex- 
penditure of-  15  to  20  cents  per  hour  for  manual 
labor,  the  ratio  in  favor  of  electrical  power  being  as 
one  is  to  30. 

Let  us  take  a  second  example.  The  Corbitt  Rail- 
way Printing  Company  has  been  using  our  power 
for  about  two  years  in  the  Brock  &  Rankin  Build- 
ing. It  formerly  used  steam  power,  furnished  by 
the  owner  of  the  building.  Mr.  Corbitt  tells  me 
that  the  old  steam-power  installation  enabled  him,  by 
different-sized  pullej's,  to  vary  his  speed  on  his 
presses  over  a  range  of  four  speeds.  The  present 
installation  gives  him  his  choice  of  any  speed  what- 
ever over  a  range  of  about  300  per  cent.  This  dif- 
ference corresponds  to  the  difference  made  in  most 
printing  offices  by  the  substitution  of  electric  drives 
for  the  old  system  of  steam  engines  with  belts  and 
pulleys.  The  Corbitt  Printing  Company  figures  that 
it  gets  eight  per  cent,  larger  output  for  the  same 
labor  by  means  of  this  greater  flexibility  in  speed, 
since  it  is  now  enabled  to  use  in  each  case  just 
as  high  a  speed  as  is  practicable  for  the  work  it  is 
doing. 

Assuming  that  the  pay  of  a  printer  is  50  cents  per 
hour,  we  would  have  a  saving  of  four  cents  an  hour 
on  each  press,  or  about  35  cents  a  day.  The  ordi- 
nary size  of  the  motors  used  on  these  presses  runs 
from  1V2  horsepower  up  to  7M2  horsepower,  the  av- 
erage  being  about   three   horsepower. 

The  average  cost  of  power  in  this  particular  estab- 
lishment runs  $2.57  per  month  per  horsepower  con- 
nected. Figuring  26  days  per  month,  we  would  have 
about  10  cents  per  day,  or,  for  three  horsepower 
presses,  30  cents  per  day.  We  have  already  shown 
that  the  saving  in  labor  amounts  to  35  cents  per 
day ;  in  other  words,  if  steam  power  were  furnished 
absolutely  free  without  any  cost  whatever,  it  would 
still  pay  the  printer  to  buy  his  power  from  the 
central-station  company  at  regular  rates,  and  he 
would  save  money  by  doing  so. 

Another  example  is  the  Chicago  Candy  Company, 
southeast  corner  of  Fulton  and  Sangamon  Streets. 
This  conipany  formerly  operated  an  isolated  plant, 
getting  its  power  from  a  steam  engine.  About  a 
year  ago  we  installed  10  motors,  having  a  total 
capacity  of  65  horsepower.  The  steam  engine  was 
shut  down,  and  since  that  time  the  power  has 
been  furnished  from  these  motors,  operated  by  the 
Edison  central-station  current.  Mr,  E.  K.  Corle, 
the  manager,  states  that  they  are  more  than  satisfied 
with  the  change.  Before  the  motors  were  installed 
the  power  account  was  $600  per  month.  Since  the 
motors  have  been  installed  the  bills  for  Edison  serv- 
ice have  been  about  $125  per  month,  and  the  total 
power   account   has  been  $285,   including  the   salary 
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of  an  engineer  to  run  a  low-pressure  boiler  for  cook- 
ing the  candy ;  in  other  words,  there  has  been  a  sav- 
ing of  over  $300  per  month. 

If  every  company  in  the  association  would  agree 
to  see  to  it  that  during  the  coming  year  no  factory 
should  start  iip  within  the  limits  of  their  lines,  with- 
out first  having  the  merits  of  electric  motors  driven 
by  central-station  service  carefully  explained  to  the 
owners,  the  result  would  be  an  enormous  stride  on- 
ward in  this  branch  of  the  business.  Every  station 
should  make  it  a  point  during  the  coming  year  to 
employ  men  fully  posted  in  this  line  of  work,  or,  if 
ihey  cannot  find  the  men,  they  should  employ  bright 
men  of  good  mechanical  ability  and  give  them  the^ 
opportunity  to  get  the  necessary  information,  so 
that  these  men  iii  their  turn  may  educate  the  public. 

The  subject  of  electrical  power  is  one  which  is 
but  very  little  understood  by  the  vast  majority  of 
users,  and  until  the  power  aiser  has  been  informed 
as  to  the  merits  of  using  electrical  power  and  the 
advantages  to  be  derived  thereby,  it  is  useless  to 
expect  him  to  discard  the  steam  engine  and  the  old 
methods  which  he  has  been  accustomed  to  for  so 
many  years. 

Arthur  Williams.  New  York:  Mr.  Ferguson  drew 
attention  to  a  very  important  point  in  selling  power 
— the  tendency  of  our  competitors  to  take  the  rated 
capacity  of  the  motor,  multiplying  it  by  the  number 
of  hours  of  daily  operation  by  the  cost  per  horse- 
power, and  saying  that  the  result  is  the  cost  of  the 
electric  service.  From  an  electrical  standpoint,  this 
is  absurd.  Fifteen  to  60  per  cent,  of  the  capacity, 
depending  upon  the  class  of  work,  should  be  taken. 
In  a  recent  test  it  was  found  that  about  50  per  cent. 
of  the  power  is  consumed  in  shafting  and  belting, 
and  that  is  the  usual  result  in  most  of  our  tests. 
While  the  percentage  varies  from  40  to  70  per  cent. 
as  an  average,  I  have  not  the  slightest  doubt  that 
50  per  cent,  of  the  power  expended  in  New  York 
city  is  used  for  driving  the  shafting  and  belting. 
The  solicitor  should  have  schedules  and  examples 
at  his  fingers'  ends  in  talking  in  behalf  of  electric 
motors.  The  incidental  advantages  of  electric  power 
service  are  very  great.  I  have  stated  this  before,  and 
have  carefully  verified  it.  In  the  government  print- 
ing office  at  Washington,  the  sick  list  was  reduced 
55  per  cent,  by  the  substitution  of  individual  elec- 
tric motors  and  the  elimination  of  shafting  and  belt- 
ing, with  the  attendant  noise  and  vibration,  which 
seemed  to  wear  on  the  nerves  of  men  as  well  as 
women. 

The  cost  of  elevator  service  on  our  lines  averages 
$rS  annually  per  horsepower,  ranging  from  $12  to 
about  $25.  The  general  powder  service  will  probably 
average  between  $40  and  $60  annually,  and  the  cost 
of  coal  delivered  at  the  doors  of  the  boilers  will  in 
itself  average  $30  to  $35  annually  where  coal  is 
$3.50  per  ton,  to  which  must  be  added  the  cost  of 
labor  in  the  engine  room,  oil  and  other  supplies, 
interest  and  depreciation.  One  of  the  most  inter- 
esting power  developments  is  that  at  Montreal,  in- 
stituted by  Mr.  Gossler,  and  I  think  we  should  ask 
him  to  give  us  a  description  of  it. 

P.  G.  Gossler,  M'ontreal :  In  reply  to  Mr.  Will- 
lam's  inquiry,  I  will  say  that  I  noticed  a  statement 
was  made  in  the  report  that  there  are  two  ways 
to  reach  the  customer — first,  reduce  the  rates,  until 
they  are  so  low  as  to  be  attractive,  and  the  alterna- 
tive suggestion  of  educating  the  customer.  I  regret 
that  the  committee  has  overlooked  or  ignored  the 
possibility  of  selling  power  on  a  limited  basis,  i.  e., 
that  it  does  not  have  to  be  supplied  at  the  time  of 
the  peak  load.  I  have  suggested  that  possibility  on 
several  occasions,  and  have  generally  beeif  met  with 
the  statement  that  it  could  not  be  done,  especially 
in  large  manufacturing  establishments.  The  best 
answer  I  can  make  to  that  is  that  it  has  been  done 
and  is  being  done,  and  at  the  present  moment  the 
Montreal  company  has  connected  to  its  lines  power, 
not  nominal  rating  of  motors,  but  actual  power  sup- 
ply on  the  limited  basis  of  7,500  horsepower,  among 
which  is  the  Dominion  Cotton  Mills,  to  which  we 
are  under  contract  to  supply  3.500  horsepower,  and 
which  has  an  average  load  of  3,000  horsepower. 
They  do  not  use  power  from  four  to  six  o'clock  in 
the  afternoon  from  the  15th  of  September  until  the 
15th  of  March.  At  the  same  time,  the  number  of 
factory  hours  is  3,coo.  They  accomplish  that  by 
reducing  the  time  for  luncheon,  starting  15  minutes 
earlier  each  day,  and  operating  until  five  o'clock  on 
Fridays.  In  consequence  of  that  we  have  obtained 
a  power  load  in  December  at  the  time  of  our  heaviest 
lighting  load.  I  think,  last  December,  on  several 
days  during  the  days  just  preceding  Christmas,  our 
power  load  from  seven  o'clock  in  the  morning  until 
six  o'clock  in  the  evening  was  about  74  per  cent. 
of  the  maximum  demand.  In  the  last  six  weeks  the 
average  power  load  from  seven  in  the  morning  until 
six  at  night  has  been  85  per  cent,  of  the  maximum 
demand.  We  have  numerous  contracts  which  re^^uire 
that  one  part  of  the  power  be  discontinued  during 
the  time  of  peak  load,  and  we  have  an  average  24- 
hour  output,  selling  power  from  seven  o'clock  at 
night  until  seven  o'clock  in  the  morning,  such  as 
pumping  stations,  railwav  work  and  running  printing 
presses.  We  have  had  an  all-day  average  load  of 
75  per  cent,  of  the  maximum  load. 
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New  German  Moving-coil  Galvan- 
ometers. 

Many  important  improvements  have  been  made 
from  time  to  time  in  moving-coil  galvanometers 
which  enhance  their  sensitiveness,  constancy  and  gen- 
eral utility.  Special  care  is  paid  to  the  treatment 
of  the  magnet,  in  order  to  fill  the  most  severe  re- 
quirements for  constancy  and  power  and  very  ac- 
curate centering  of  the  cylindrical  core  is  necessary 
to  produce  an  .equal  radial  magnetic  field. 

The  accompanying  illustrations,  Figs,  i  and  2, 
show  the  construction  of  a  new  German  moving-coil 
galvanometer,  with  light-ray  pointer,  as  constructed 
at  Frankforl-on-the-Main.  by  the  Hartmann  &  Braun 
Actien-Gesellschaft.  This  combination  is  said  to  be 
very   convenient   where   quick  but   accurate   readings 


FIG.     t.        NEW    GERM.^N    MOVING-COII,    GALVAN- 
OMETER.--COVER    REMOVED. 

are  required.  The  moving  coil  is  suspended  hori- 
zontally by  two  metal  strips  in  tension,  and  is  fitted 
with  a  mirror  which  reflects  the  image  of  an  incan-- 
descent-lamp  filament  vertically  on  a  scale  mounted 
on  the  case,  containing  the  instrument,  as  noted  in 
the  accompanying  view.  The  damping  action  is 
provided  by  a  short-circuited  winding  and  the  resist- 
ance of  the  working  coil  is  about  150  ohms.  7he 
sensitiveness  of  the  instrument  is  a  deflection  of  one 
meter  on  a  scale  one  meter  distance,  with  about 
0.000CC02  ampere.  And  the  complete  weight  of  the 
galvanometer  is  5.4  kilograms. 

A  moving-coil  reflecting  galvanometer  is  con- 
structed at  Frankfort  with  a  telescope  and  scale 
mounted  on  a  swinging  arm,  which  can  be  extended 
to  one-half  meter.  The  sensitiveness  with  a  700-ohm 
coil  is  one  meter  deflection  at  one-half  meter  scale 
distance,  with  about  0.0000COC03  ampere. 

A  moving-coil  reflecting  galvanometer  for  the  high- 
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The  Salem  Light.  Heat  and  Power  Company  of 
Salem,  Ohio,  has  been  incorporated  with  a  capital 
stock  of  $20,coo.  J.  S.  Khinefelter,  I.  C.  Wilson. 
C:  M.  Wilson,  William  M.  Crnmrink  and  E.  N. 
Grove  are  the  incorporators. 


FIG.    2.       NEW   GERMAN     MOVING-COIL    GALVAN- 
OMETER.—  LIGHT-RAY    POINTER. 

est  sensitiveness  is  constructed  with  special  suspen- 
sion and  a  manganin  series  resistance  fitted  in  the 
instrument,  raising  the  coil  resistance  to  10,000  ohms. 
The  sensitiveness  of  this  instrument  is  one  meter 
deflection  at  one  meter  scale  distance,  with  about 
0.000COCCO07  ampere,  and  it  has  a  weight  of  about 
3.4  kilograms.  The  latest  tj-pe  of  instniments 
of  the  Deprez-D'Arsonval  system  are  constructed 
with  a  great  improvement  in  the  sensitiveness,  swing 
and  accuracy  of  the  reading,  on  account  of  a  con- 
siderable reduction  in  the  weight  of  the  moving  coil. 
In  one  group  of  the  pointer  instruments  constructed 
at  Frankfort,  German}-,  the  vertical  axis  of  the  coil 
is  pivoted  in  jewels,  the  coil  working  against  an 
opposing  spring,  while  in  the  other  groups  various 
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methods  of  suspension,  either  horizontally  or  ver- 
tically, on  fine  wires  or  strips  are  employed  for  the 
moving  coils.  At  the  present  time  frameless  winding 
in  two  unequal  sections,  has  been  adopted,  this  wind- 
ing being  connected  to  the  terminals  on  the  base  of 
the  instrument  by  silver-foil  strips.  Of  these  wind- 
ings, the  more  powerful  is  used  for  measuring  pur- 
poses, the  smaller,  comprising  only  comparatively 
few  turns,  can  be  more  or  less  short-circuited  through 
a  suitable  resistance,  yielding  an  adjustable  damping 
action,  which  can  be  varied  to  suit  all  purposes.  By 
constructing  the  instruments  with  very  powerful 
fields,  they  are  said  to  be  practically  unaffected  by 
terrestrial  or  other  magnetic  influences,  and  the  equal 
scale  of  deflections  throughout  the  entire  range  ren- 
ders them  serviceable  for  most  purposes.  P. 


CORRESPONDENCE. 


Chicago  Street-railway  Situation. 

If  the  plan  embodied  in  an  order  passed  at  the 
last  meeting  of  the  Chicago  City  Council  is  carried 
out  the  committee  on  local  transportation  of  the 
council  will  now  open  negotiations  directly  with  the 
individual  stockholders  of  the  North  and  West  Side 
companies,  the  underlying  properties  of  the  Union 
Traction  Company,  for  the  solving  of  the  traction 
problems. 

There  is  said  to  be  considerable  dissatisfaction 
among  the  eastern  stockholders  of  the  North  and 
West  Side  companies,  and  a  plan  is  being  advanced 
by  them  to  combine  with  the  Chicago  City  railway, 
which  has  issued  no  bonds.  The  new  company 
would  be  bonded  for  an  amount  sufficient  to  pay  all 
indebtedness  of  the  underlying  companies,  and  the 
Union  Traction  Company,  according  to  the  plan,  is 
to  be  left  to  shift  for  itself. 

The  recent  decision  of  Judge  Grosscup  on  the  99- 
year  act  has  stirred  the  counsel,  officials  and  receivers 
of  the  Union  Traction  Company  and  many  confer- 
ences are  being  held.  Much  anxiety  has  also  been 
created  among  stockholders  by  statements  of  insolv- 
ency on  the  part  of  the  North  and  West  Side  compa- 
nies published  in  the  daily  papers.  According  to  these 
reports,  when  the  North  and  West  Chicago  street- 
railroad  companies  were  taken  over  by  the  Chicago 
Union  Traction  Company,  July  i.  1899,  their  alleged 
earnings  were  at  the  rate  of  12  per  cent,  per  annum 
on  the  stock  of  the  North  Chicago  company,  and 
six  per  -cent,  per  annum  on  the  West  Chicago  com- 
pany. Not  only,  it  is  asserted,  have  these  dividends 
been  discontinued  but  income  accounts  of  both  com- 
panies for  the  six  months  ended  February  29,  1904, 
show  the  North  Chicago  company  \vas  unable  to 
meet  expenses  and  depreciation  by  $191,360,  while 
the  West  Chicago  company  for  the  same  period  was 
in  arrears  $392,188.  Following  these  reports  of  in- 
solvency and  failure  the  receivers,  it  is  announced, 
are  this  week  to  file  a  report  with  the  court  showing 
the  financial  transactions  of  the  Union  Traction 
Company  through  the  receivership  and  up  to  the 
present  time.  On  the  whole  some  interesting  devel- 
opments may  be  in  order  before  the  troubled  situation 
is  cleared. 


Ctovernment  Control   of    Space    Teleg- 
raphy. 

In  relation  to  the  report  that  the  government  might 
assume  control  of  all  space-telegraph  stations  on  the 
coast,  a  high  official  of  the  Navy  Department  is 
credited  with  the  statement  that  it  is  wholly  prema- 
ture to  say  that  the  government  will  take  such  action. 
He  is  quoted  as  follows:  "What  has  taken  place 
has  been  a  consideration  of  the  fact  that  the  govern- 
ment is  duplicating  its  service  and  that  frequently 
the  government  systems  clash  with  those  of  private 
individuals  and  companies.  In  time  of  war  this 
would  be  a  serious  matter,  and  necessarily  for  the 
purpose  of  defense  the  government  would  be  forced 
to  insist  on  exclusive  rights.  The  fact  is  that  the 
Department  of  Agriculture  is  sending  its  weather 
reports  bv  wireless,  the  War  Department  is  using 
the  system,  the  Navy  Department  is  making  use  of 
it.  and  the  Lighthouse  Board  employs  it.  Now  the 
government  might  '  well  consolidate  all  this  work 
into  one  system  and  have  good  service.  That  may 
be  the  foundation  of  the  notion  that  the  government 
is  going  into  the  wireless-telegraph  business.  It 
may  happen  that  private  persons  will  not  be  allowed 
to  use  the  government  reservations  for  wireless  sta- 
tions, but  that  is  a  small  matter  and  has  no  bearing 
on  the  broad  question  of  establishing  a  government 
monopoly  of  the  system." 


Protection  of  Patents. 

Before  its  final  adjournment  in  Berlin  a  few  days 
ago  the  International  Congress  on  the  Protection  of 
Patents  and  Trademarks,  adopted  unanimously  a 
resolution  to  the  effect  that  citizens  of  the  signatory 
powers  should  not  be  required  to  establish  a  factory 
in  each  country  in  order  to  enjoy  the  protection  of 
samples  and  models  therein,  and,  further,  that  an 
office  be  organized  in  connection  with  the  Inter- 
national Bureau  at  Berne  for  the  announcement  of 
the  construction  of  models  and  preparation  of 
samples  for  use  in  the  signatory  states.  The  next 
session  of  the  congress  will  be  held  at  Liege.  Bel- 
gium. 


Great  Britain. 

London,  May  25. — With  the  increasmg  experience 
of  the  advantages  of  electricity  supply  on  a  large 
scale,  it  is  somewhat-  surprising  that  combinations 
of  adjoining  municipalities  with  this  object  in  view 
are  not  more  common  in  England  than  is  actually 
the  case  today.  In  1901  the  Stalybridge,  Morsley, 
Hyde  and  Dukenfeld  corporations  combined  and 
obtained  an  act  of  Parliament  authorizing  the  estab- 
lishment of  a  board  to  control  the  supply  of  elec- 
tricity in  those  districts  as  well  as  the  working  of 
tramways.  A  year  or  two  later  some  five  local  bodies 
in  the  suburbs  of  North  London  endeavored  to  do 
the  same  thing,  but  after  a  large  expenditure  the 
project  fell  through.  Thus  the  Stalybridge  com- 
bination, which  is  in  fhe  vicinity  of  Manchester,  is 
the  only  one  of  its  kind.  The  total  area  of  the 
scheme  is  1 1,399  acres  and  the  population  numbers 
some  100,000  inhabitants.  A  few  days  ago  the  first 
unit  in  the  power  house  was  started.  Eventually 
the  main  generating  station  will  contain  six  Lan- 
cashire boilers,  supplying  steam  to  three  750-horse- 
power  triple-expansion  engines,  direct-coupled  to 
three  500-kilowatt,  6.000-volt.  three-phase  generators, 
having  a  frequency  of  40  cycles  per  second.  There 
are  four  sub-stations,  where  the  current  is  trans- 
formed and  converted  to  low-pressure  continuous 
current  for  distribution  for  the  purposes  of  lighting 
and  traction.  Each  sub-station  also  contains  a  270- 
cell  battery,  having  a  capacity  of  3,000  amperes  and 
a  maximum  discharge  rate  of  400  amperes.  The 
tramways  are  over  21  miles  in  length,  mostly  single- 
track  with  turnouts. 

Now  that  all  the  inconvenience  owing  to  the  la- 
mented death  of  Mr.  McMillan,  the  secretary  to  the 
Institution  of  Electrical  Engineers,  has  been  largely 
overcome,  the  council  has  been  able  once  more  to 
devote  its  attention  Lo  the  projected  visit  to  America 
in  a  few^  months'  time.  The  idea  is  to  leave  Liver- 
pool on  August  25th  and  arrive  at  Boston  on  Sep- 
tember 2d.  New  York  will  be  visited  on  September 
4th.  and  between  that  time  and  September  24th, 
whcfi  the  dispersal  takes  place,  the  following  cities 
will  be  visited :  New  York,  Schenectady.  Montreal, 
Niagara  Falls.  Chicago.  St.  Louis,  Pittsburg,  Wash- 
ington and  Philadelphia. 

The  Royal  Commission  on  London  Traffic  meets 
next  week  for  the  last  time  for  the  purpose  of  hear- 
ing evidence.  The  commission  has  been  working 
for  over  12  months,  and  last  summer  paid  a  visit  to 
America. 

Tlie  bill  which  was  introduced  into  the  House  of 
Lords  a  few  months  back,  and  which  seeks  to  legal- 
ize the  metric  system  in  Great  Britain,  has  been  sent 
forward  for  final  reading  in  that  House. 

The  bill  of  the  ifarylebone  (London)  Borough 
Council  has  now  passed  the  third  reading  in  the 
House  of  Lords,  and  this  being  the  final  stage  prior 
to  royal  assent  being  given  to  the  measure,  it  may 
be  assumed  that,  for  the  present,  the  electric-lighting 
troubles  in  the  district  are  at  an  end.  The  way 
is  now  clear  for  the  council  to  borrow  the  necessary' 
funds  to  purchase  the  undertaking  of  the  Metropoli- 
tan Electric  Supply  Company  within  its  borders,  and 
to  set  about  its  own  scheme  of  reconversion. 

Several  new  provincial  electric-tramwa}*  under- 
takings have  been  put  into  operation  during  the  last 
week.  The  largest  is  at  Leicester,  where  the  local 
horse-tramway  company  has  been  bought  out  and 
an  extended  electric  service  substituted.  There  is 
already  an  electric  power  station  in  Leicester  for 
electric-supply  purposes,  but  it  was  deemed  wiser 
to  put  down  a  separate  power  house  for  the  tram- 
ways. The  track  is  an  equivalent  of  42  miles  of 
single  line.  The  Darlington  tramways  are  of  some- 
what more  modest  proportions,  the  supply  of  current 
being  taken  from  the  existing  power  house.  The  mile- 
age of  track  is  only  some  five  miles,  and  the  gauge  is 
three  feet  six  inches.  The  cars  are,  contrary  to  the 
usual  practice  here,  divided  into  three  compartments, 
the  two  end  ones  being  reserved  for  smokers. 

Considerable  progress  is  being  made  with  the  con- 
struction of  the  Great  Northern,  Piccadilly  and 
Brompton  tube  railway,  one  of  Mr.  Yerkes'  lines, 
which  will  connect  the  north  with  the  southwest  of 
London.  More  than  half  the  tunneling  is  now-  com- 
pleted. G. 


Rapid  Transit.  It  is  expected  that  the  Brooklyn 
Rapid  Transit  cars  will  be  able  to  cross  the  bridge  on 
July  15th. 

An  alarmist  writes  to  the  New  York  Times  this 
week  pointing  out  the  possible  dangers  of  a  gas  ex- 
plosion in  a  rapid-transit  tunnel  if,  as  has  been  re- 
cently proposed,  special  provision  should  be  made 
for  the  location  of  gas  mains  in  the  new  tunnels 
now  being  discussed. 

Quite  a  quantity  of  electrical  equipment  is  being 
put  into  some  of  the  public  schools.  Oberg  & 
Blumber,  electrical  engineers  of  112  West  Fort}'^- 
second  Street,  have  the  contract  for  Public  School 
No.  123,  Manhattan,  and  Peet,  McAvenur)'  &  Powers 
of  225  Fourth  Avenue  are  fitting  up  Public  School 
No.  47  in  Brooklyn.  In  Richmond  borough,  T.  Fred- 
erick Tackson  of  592  Columbus  Avenue  is  equipping 
Public  School  No.  8. 

Patrolman  G.  G.  Vosatka  of  the  Nineteenth  police 
precinct  has  been  permitted  to  receive  a  reward  of 
$100  from  the  New  York  Telephone  Company  for 
effecting  the  arrest  of  two  cable  thieves. 

Charters  of  incorporation  have  been  granted  to  the 
following  firms;  National  Battery  Company.  Buf- 
falo, capital  $500,000,  directors,  R.  L.  Coleman, 
W.  H.  Miller  and  W.  L.  Hodges,  all  of  New 
York:  the  Electrical  Chemical  Glass  Company  of 
Harrison  N.  J.,  $50,000.  incorporators,  M.  F.  Wil- 
fong.  J.  A.  Zuncak.  E.  G.  Nissley,  J.  R.  Wilfong  and 
H.  H.  Zuncak ;  the  Acme  Equipment  Company 
(electrical  and  mechanical  engineering).  Sroo,ooo, 
Felix  Lamond,  F.  W.  Jewell  and  Charles  Dodson. 

Mrs.  William  C.  Gotshall,  w'ife  of  the  popular 
president  of  the  Portchester  Railroad  Companv,  was 
hit  with  a  stone  last  week  while  traveling  in  her 
automobile.  Police  investigation  has  proved  that 
the  stone  was  thrown  at  Mrs.  Gotshall  by  a  boy 
named  Rosso,  but  when  it  was  revealed  at  the 
Children's  Court  that  the  culprit  was  only  3%  years 
of  age  the  magistrate  discharged  the  boy  on  the 
ground  that  he  was  too  young  to  be  guilty  of  a 
crime.  Mrs.  Gotshall.  moreover,  refused  to  appear 
against  him  for  the  same  reason. 

The  bid  of  the  Consolidated  Gas  Company,  which 
has  been  the  subject  of  prolonged  dispute,  has  been 
accepted  at  last  for  the  supply  of  22,500  Welsbach 
lamps  at  $24.75.  The  price  includes  the  cost  of  re- 
pairs. 

The  Red  Star  steamship  Vaderland,  which  reached 
here  Wednesdaj'  from  Antwerp,  reported  that  on 
May  25,  while  in  midocean,  she  got  into  wireless 
communication  with  the  Cunarder  Campania,  in 
which  Marconi  was  a  passenger.  The  inventor  sent 
word  that  his  experiments  with  long-distance  wire- 
less messages  on  the  Campania  had  been  a  great 
success  and  that  the  Campania  then  was  in  communi- 
cation with  both  sides  of  the  Atlantic. 

Within  a  few^  <lays  the  New  York  Telephone 
Company  will  make  announcement  of  a  general  re- 
duction in  telephone  tolls  between  the  different 
boroughs  of  Greater  New  York.  The  charge  for 
telephone  messages  between  Manhattan  and  Brook- 
lyn will  be  15  cents  instead  of  the  prevailing  rate  of 
20  cents.  There  will  also  be  a  reduction  in  telephone 
tolls  to  the  various  localities  in  the  boroughs  of 
Richmond  and  Queens,  and  to  certain  outlying  sec- 
tions of  the  Bronx,  but  what  the  new  schedule  will 
be  the  telephone  company  has  not  as  yet  announced. 
The  rate  in  these  boroughs,  however,  will  not  be  a 
uniform  one,  as  in  Brooklyn.  The  new  rates  will 
apply  only  to  the  public  pay  telephones.  Subscrib- 
ers who,  in  the  case  of  messages  to  Brooklyn,  are 
only  paying  10  cents  now  against  the  20  cents  paid 
by  the  man  who  uses  a  public  telephone,  will  go  on 
paying  the  same  rate.  The  readjustment  of  rates 
is  the  result  of  complaints  which  have  reached  the 
company  and  of  a  belief  on  the  part  of  the  officials 
that  the  new  tariff  will  lead  to  an  increase  in  the 
use  of  the  telephone. 

Tentative  agreements  have  been  reached  between 
the  members  of  the  Rapid  Transit  Commission  with 
the  Pennsylvania  Railroad  and  the  New  York  and 
New  Jersey  Tunnel  Company  whereby  on  Monday 
next  the  committee  on  contracts  will  recommend  the 
granting  of  the  franchises  for  the  New  York  Con- 
necting Railroad  on  Long  Island  and  for  the  tunnel 
companv  to  extend  its  line  to  Herald  Square. 

D.  W,  W. 


New  York. 


New  York,  June  4. — Westinghouse,  Church,  Kerr 
&  Co.  are  making  rapid  progress  with  the  work  of 
erecting  the  50,000-horsepower  generating  station  at 
Long  Island  City,  as  well  as  with  the  sub-stations 
at  Jamaica,  L.  I.,  and  at  Hammel's  Landing,  Rock- 
away  Beach, 

The  terms  upon  which  cars  may  be  operated  upon 
the  Williamsburgh  Bridge  were  made  public  yester- 
day by  Commissioner  Best.  The  Bridge  company, 
consisting  of  the  Brooklyn  Rapid  Transit,  the  Metro- 
politan Street  Railway  and  the  Coney  Island  and 
Brooklyn  Railroad  companies  will  pay  an  annual 
rental  of  $10,000  Hn  addition  to  five  cents  per  round 
trip  for  every  car  passing  over  the  bridge.  The 
fare  for  local  bridge  passengers  will  be  three  cents, 
hut  through  passengers  must  be  taken  across  the 
bridge  w^ithout  extra  charge.  The  northern  pair 
of  tracks  across  the  bridge  is  to  be  so  equipped  that 
the  underground  trolley  cars  of  the  Metropolitan 
system  can  cross  it,  w^hile  the  southern  tracks  will 
be  fitted  for  the  overhead  trolleys  of  the  Brooklyn 


New  Enprland. 


Boston.  June  4. — The  electric-light  companies,  the 
electric-light  commissioners  and  the  railroad  com- 
missioners of  Massachusetts  are  all  up  in  arms  against 
the  bill  to  incorporate  the  Western  Massachusetts 
Street  Railway  Company,  now  pending  in  the  Legis- 
lature. The  broad  powers  which  would  be  conferred 
by  the  bill,  if  enacted,  are  contrary  to  all  precedent, 
comprising  authority  to  not  only  run  cars  by  elec- 
tricity, but  to  furnish  light  and  power  in  the  towns 
through  which  the  railway  would  pass.  There  are 
consolidation  privileges  also  embodied  in  the  bill,  and 
the  press  of  the  state  has  teemed  with  editorial  oppo- 
sition to  its  passage.  The  bill  is  backed  by  a  powerful 
lobby  and  has  passed  the  Senate. 

The  Boston  and  Worcester  Street  Railway  Com- 
pany reports  for  the  six  months  ended  March  30th 
as  follows:  Operating  expenses,  $104,307;  net  earn- 
ings, $28,503;  taxes  and  interest,  $89,100;  surplus, 
$92,903.  The  road  has  been  a  good  earner  since  it 
commenced  operating,  and  is  expected  to  pay  ex- 
cellent dividends. 

The  Massachusetts  railroad  commissioners  have 
approved  the  discontinuance  of  free  transfers  by  the 
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Newton  and  Boston  Street  Railway  Company,  in 
view  of  its  unsatisfactory  earnings  during  the  last 
year.  The  period  covered  by  the  grant  of  the  com- 
mission is  until  September  30,  1905. 

Counsel  for  the  Massachusetts  Electric  Companies, 
operating  the  Old  Colony  Street  Railway  Company, 
which  runs  through  the  city  of  Brockton,  have  com- 
municated to  the  city  their  intention  to  make  a  test 
case  of  a  disputed  bill  presented  by  Brockton  against 
the  railway  company  for  repairs  to  a  certain  cross- 
walk on  the  line  of  the  road.  The  sum  involved  is 
only  $4,  but  the  principle  at  stake  is  one  that  the 
railway  company  considers  worth  a  court  conten- 
tion. The  novelty  of  the  situation  will  cause  the 
city's  suit  to  be  watched  with  unusual  interest. 

In  pursuance  of  the  plan  of  organization  of  the 
New  York,  New  Haven  and  Hartford  Railroad  Com- 
pany for  the  management  of  its  numerous  trolley- 
line  acquisitions,  a  meeting  was  held  in  New  Haven 
last  week  and  officers  of  the  newly  formed  Consoli- 
dated Railway  Company,  under  which  name  the  trol- 
ley lines  will  be  grouped,  were  elected  as  follows ; 
President  C.  S.  Mellen ;  first  vice-president,  E. 
H.  McHenry ;  second  vice-president,  H.  M'.  Koch- 
ersperger ;  secretary.  J.  G.  Parker :  treasurer, 
A.  S.  May;  assistant  treasurer,  T.  F.  Paradise;  di- 
rectors, George  J.  Brush,  Edwin  iVIilner,  F.  S.  Curtis, 
Charles  F.  Brooker,  C.  S.  Mellen,  H.  M.  Kochersper- 
ger,  J.  S.  Hemingway.  E.  D.  Robbins,  A.  D.  Os- 
borne, F.  W.  Cheney,  I.  D.  Warner.  D.  N.  Barney, 
E.  H.  McHenry.  John  M.  Hall,  Percy  R.  Todd.  All 
these  officers  are  directly  identified  with  the  New- 
York.  New  Haven  and  Hartford  railroad,  with  the 
exception  of  J.  S.  Hemingway,  who  was  president 
of  the  Fairhaven  and  WestviUe  Street  Railway  Com- 
pany. 

The  absorption  of  the  Mystic  Electric  Light  Com- 
pany and  the  South  Shore  Electric  Light  Company 
of  Mystic,  Conn.,  by  the  Westerly  Gas  and  Electric 
Company  of  Westerly,  R,  L,  terminates  litigation  that 
has  been  pending  over  the  question  of  the  invasion 
of  the  charter  rights  of  the  Mystic  companies  in 
the  town  of  Stonington,  wherein  the  Westerly  com- 
pany has  been  extending  its  service.  B-. 


Mexico. 


City  of  Mexico.  June  2. — Steps  have  been  taken 
by  the  owners  of  the  Jauja  cotton  mills  at  Tepic. 
j\iexico,  to  furnish  that  city  with  electric  light  and 
power. 

The  Mexican  government  has  granted  Mackin  & 
Dillon  of  Monterey  an  extension  of  their  concession 
for  the  construction  and  operation  of  an  electric 
railway  from  Monterey  to  Villa  Guadalupe  until  De- 
cember stn.  This  concession  also  gives  the  right 
for  the  construction  of  electric  lines  on  several  of 
the  principal  streets  of  Monterey. 

A  strong  company  is  being  organized  for  the  pur- 
pose of  constructing  a  system  of  electric  railway  in 
Parral.  It  is  stated  that  a  liberal  concession  and 
franchise  for  the  use  of  the  streets  will  be  granted. 
The  same  persons  have  obtained  a  concession  to 
build  and  operate  an  extensive  long-distance  svstem 
of  telephones  in  the  state  of  Chihuahua. 

Antonio  A.  Moll  has  obtained  a  concession  from 
the  Mexican  government  for  the  establishment  of  an 
electric-power  plant  in  the  southern  part  of  the  state 
of  Vera   Cruz. 

The  active  work  of  constructing  an  electric  rail- 
way between  Puebla  Nueva  and  Navidad  del  Puerto, 
state  of  Sinaloa.  is  in  progress  by  the  European 
syndicate  which  owns  the  Puebla  Nueva  mines.  The 
road  will  be  used  chiefly  for  the  transportation  of  the 
ore  from  the  mines  of  the  syndicate. 

The  work  of  constructing  a  large  electric-power 
plant  at  Guyanopita,  slate  of  Chihuahua,  will  soon 
be  commenced.  J.  W.  Taylor  of  El  Paso,  Texas,  is 
interested  in  the  "reject. 

A  German  company  has  applied  to  the  City  Coun- 
cil of  Guanajuato  for  a  franchise  to  establish  an 
electric-light  and  power  plant  there.  The  franchise 
of  the  company  which  is  n.ow  supplying  the  city  with 
electric  lights  and  power  will  expire  in  .August. 

The  Citv  Council  of  Puebla  has  extended  the  con- 
tract of  the  local  electric-light  and  power  company 
for  furnishing  the  city  with  electric  lights  for  a  pe- 
riod of  25  years  on  condition  that  the  capacity  of  the 
plant  be  increased  and  the  free  service  of  200  addi- 
tional arc  lights  he  furnished  the  city  for  a  period  of 
five  years.  ■    - 

Miguel  Morga  of  Topia  has  been  granted  a  conces- 
sion to  establish  an  electric-light  and  power  plant 
at  that  place.  H. 

Indiana. 

Indianapolis,  June  6. — In  the  case  of  the  city  of 
CrawfordsviUe  and  the  Consolidated  Traction  Com- 
pany against  the  Indianapolis  and  Northwestern 
Traction  Company,  involving  the  most  intense  rivalry 
for  the  occupation  of  certain  streets  in  that  city,  a 
ruling  has  been  made  bv  Judge  Baker  of  the  Federal 
Court  in  favor  of  the  Northwestern  company.  This 
action  of  the  court  sustains  the  claims  of  the  North- 
western company  and  gives  it  the  legal  right  to 
the  streets  of  CrawfordsviUe  for  the  use  of  the  corn- 
pany's  tracks  as  against  the  claims  of  the  Consoli- 
dated company,  and  incidentally  fixes  the  legal  status 
of  both  companies.  The  Northwestern  company  is 
authorized  to  proceed  with  the  construction,  of  its 
lines  in  the  city  of  CrawfordsviUe.  The  Northwest- 
ern was  first  granted  a  franchise,  but  later  the  city 
rescinded  its  action  and  granted  a  similar  franchise 
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to  the  Consolidated  company,  which  provided  that  all 
other  companies  must  enter  the  city  over  its  tracks. 
Later  the  Northwestern  company  succeeded  in  lay- 
ing its  tracks  in  the  coveted  streets,  where  they  re- 
mained pending  the  action  of  the  court  on  the  in- 
junction against   further  construction. 

The  Richmond  City  Council  has  at  last  agreed  on 
a  franchise  to  be  granted  to  the  Columbus,  Greens- 
burg  and  Richmond  Traction  Company.  It  will  be 
accepted  by  the  company. 

The  Portland,  Montpelier,  Warren  and  Huntington 
electric  railway  has  been  financed.  The  bond  issue 
w-ill  amount  to  $i,6co.ooo.  The  company  completed 
its  organization  by  electing  the  following  officers : 
President  and  general  manager,  James  West ;  vice- 
president.  Scott  Mills ;  secretary,  D.  A.  Williamson ; 
chief  engineer,  George  Champe. 

The  numerous  changes  and  improvements  under 
way  by  the  Indianaoolis  Terminal  and  Traction 
Company  have  necessitated  the  purchase  of  an  elec- 
tric crane,  which  is  being  used  in  loading  and  un- 
loading the  go-pound  rails  and  heavy  crossbeams 
and  crossings.  The  crane  is  operated  on  a  flat  car 
and  moved  from  place  to  place  by  a  trolley  car. 
Three  men  do  the  work  of  a  score  under  the  old  way. 
Drilling  is  also  done  by  electricity  procured  from  the 
trolley  wire. 

The  Indianapolis  and  Eastern  Traction  Company 
has  adopted  a  novel  but  apparently  successful  scheme 
to  popularize  Spring  Lake  Park,  a  beautiful  resort 
15  miles  east  of  Indianapolis  on  the  company's  line. 
The  company  secretly  buried,  not  to  exceed  two 
inches,  a  number  of  medallions,  promising  the  finders 
thereof  $10  to  $100  in  gold,  according  to  the  denomi- 
nation pf  the  medallion.  The  number  buried  calls 
for  $250  in  gold.  In  consequence  large  crowds  have 
visited  the  park  during  the  last  week  and  the  finding 
of  two  $10  medallions  occasioned  a  multitude  to 
visit  the  park  on  Sunday.  The  scheme  is  said  to 
have  been  borrowed  from  England.  F. 


Michigan. 

Detroit,  June  4. — E.  M.  Hopkins  and  associates, 
who  are  promoters  of  the  Grand  Rapids-Ionia  %nd 
the  Ionia  and  Owosso  (electric)  railways,  have  now 
in  project  the  organization  of  another  line  from 
Owosso  to  Pontiac,  which  will  be  capitalized  at 
$r.6co,ooo.  The  Farnham  Construction  Company  of 
Detroit  will  build  all  the  lines  of  this  system,  wdiich, 
when  constructed,  will,  form  a  continuous  chain 
from  Grand  Rapids  to  Detroit.  The  line  from  Grand 
Rapids  to  Ionia  will  be  32  miles  long,  and  that  from 
Ionia  to  Owosso,  48  miles :  from  Owosso  to  Pon- 
tiac, 51  miles  long.  The  Detroit-Pontiac  line  now 
in  operation  is  26  miles  long,  the  total  length  of  the 
road  from  Grand  Rapids  to  Detroit  is  157  miles. 
The   Farnham  third-rail   system   will  be  used. 

The  Detroit  United  Railway  has  made  several 
important  changes  in  its  official  staff.  C.  B.  King, 
assistant  to  the  president,  has  been  appointed  as- 
sistant superintendent  of  the  Jefferson  division.  The 
position  of  assistant  to  the  president  has  been  abol- 
ished. Albert  E.  Peters,  assistant  secretarj^  and  pur- 
chasing agent,  will  devote  his  time  entirely  to  duties 
as  secretary  and  to  the  work  heretofore  performed 
b}^  the  assistant  to  the  president.  A.  F.  Edwards 
will   become    purchasing   agent. 

The  Cheboygan  Electric  Light  and  Power  Com- 
l>any  has  issued  $100,000  in  bonds  covering  improve- 
ments. The  Union  Trust  Company  of  Detroit  is 
trustee. 

It  is  understood  that  the  Coldwater-Battle  Creek 
Interurban  Railway  Compan-'  will  commence  the 
building  of  its  road  this   summer. 

The  Detroit.  Flint  and  Saginaw  electric  railway 
has  completed  the  line  from  Saginaw'  to  Bridgeport 
and  cars  are  now  running :  the  line  has  also  been 
partially  completed  toward  Frankenmutb.  but  the 
affairs  of  the  company  have  been  carried  into  court 
and  a  receiver  is  asked  for.  A  temporary  restraining 
order  has  been  granted,  forbidding  the  incurring  of 
any  further  obligations  and  the  sale  of  any  bonds 
of  the  company  until  further  orders  from  the  court. 

The  Bay  City  Street  Railway  Companj-  has  raised 
the  wages  of  its  employes  without  having  been  asked 
to   do   so. 

A  movement  is  on  foot  to  compel  the  Detroit 
United  Railway  to  provide  for  an  interchange  of 
three-cent  and  workmen's  tickets  during  the  hours 
that  workmen  tickets  are  in  effect.  It  is  possible 
that  the  council'  may  go  further  in  this  matter  and 
request  transfer  from  three  to  five-cent  lines  on 
workmen's  tickets.  It  is  claimed  that  such  an  action 
would  relieve  the  congestion  on  the  three-cent  lines. 

C.  G.  W. 


Northwestern  States. 

Minneapolis,  June  4. — C.  F.  Wood  has  sold  his 
electric-light  plant  at  Fort  M'adison,  Iowa,  to  A. 
.Atlee. 

The  M'ontevideo  (Minn.)  Electric  Liqrht  and  Power 
Company  has  organized.  E.  H.  Sorlien  was  elected 
president  and   E.   A.   Aspnes,   secretarJ^ 

The  White  Bear  (Minn.)  Electric  Company  has 
increased   its   capital   from  $10,000  to  $25,000. 

The  Oskaloosa  Traction  Company  is  considering 
the  advisability  of  building  an  interurban  line  from 
that  city  to  the  Iowa  coal  fields.  H.  L.  Spencer  is 
president  of  the  company. 

H.  E.  Stevens  has  resigned  as  superintendent  of 
the  St.  Cloud  (Minn.)  waterworks  and  electric- 
li.ght  plant  to  accept  a  position  as  assistant  in  the 
plant   at   Miles    City,    Mont. 
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George  A.  Isaac,  a  lineman  of  the  Electric  Light 
and  Power  Company  at  Anaconda,  Mont.,  was  in- 
stantly killed  by  a  live  wire  recently. 

A  company  has  been  formed  at  Creston,  Iowa,  for- 
the  purpose  of  building  a  trolley  line  to  Des  M'oines. 
J.  H.  Mack  of  Macksburg  is  president  and  R.  Brown 
of  Creston  is  secretary. 

The  Twin  City  Rapid  Transit  Company  has  ap- 
plied to  the  federal  court  for  an  injunction  prevent- 
ing the  city  of  St.  Paul  from  levying  a  five  per  cent 
gross-earnings'  tax  before  allowing  extensions  of 
the  company's  lines.  The  city  has  filed  a  counter 
suit  in  the  state  courts,  asking  for  an  annulment  of 
the  old  horse-car  franchise,  on  account  of  non-use 

R. 


Ohio. 

Cleveland,  June  4. — .A.  disastrous  accident  occurred 
on  the  Lake  Shore  electric  line  at  Wells  Corners 
Thursda-'  evening.  Six  persons  were  killed  outright 
and  18  were  injured  more  or  less  severely.  In  some 
way  the  eastbound  limited,  with  a  number  of  pas- 
sengers aboard,  and  the  westbound  package  car  met 
in  head-on  collision  while  both  were  going  at  a  good 
rate  of  speed.  All  but  one  person  in  the  smoking 
compartment  of  the  passenger  were  killed.  This 
IS  the  first  accident  in  which  there  was  loss  of  life 
that  the  Lake  Shore  has  had,  and  President  Warren 
Bicknell  is  making  a  thorough  investigation  and  will 
locate  the  fault,   if  possible. 

The  directors  of  the  Sandusky,  Norwalk  and  Mans- 
field Electric  Railway  Company,  recently  incorpo- 
rated, have  chosen  S.  S.  Burtsfield  of  Toledo  as 
president.  The  intention  is  to  build  a  line  from 
Sandusky  to  Mansfield,  through  Erie,  Huron  and 
Richland   Counties. 

It  is  planned  to  have  cars  running  over  the  Spring- 
field, Troy  and  Piqua  line  by  July  'th. 

The  date  for  the  completion  of  the  municipal  light- 
ing plant  in  Columbus  has  again  been  put  off  four 
months.  It  is  stated  that  plans  have  been  changed 
in  the  interest  of  safety  in  the  installation  of  the 
large  turbines.  The  Board  of  Public  Service  has 
entered  into  a  contract  with  the  Columbus  Railway 
and  Light  Company  for  an  exchange  rental  of  poles 
on  the  basis  of  15  cents  a  contract  annually. 

The  special  car  carrying  the  commercial  travelers 
from  Dayton  to  Zanesville.  some  days  ago.  made 
the  run  over  the  Appleyard  lines  from  Dayton  to 
Columbus.  77  miles,  in  two  hours  and  11  minutes, 
and  no  notice  was  taken  of  the  stops  and  slow-ups 
at  crossings,  nor  was  the  regular  schedule  on  the 
roads  interfered  with.  This  is  an  average  of  46% 
miles  per  hour.  The  car  was  transferred  to  the  Co- 
lumbus. Buckeye  Lake  and  Newark  line  at  Colum- 
bus and  made  the  run  east  in  good  time. 

On  the  occasion  of  his  visit  to  Cincinnati,  Randal 
Morgan  of  Philadelphia  was  tendered  a  banquet  at 
the  St.  Nicholas  Hotel,  that  he  might  meet  Cincinnati 
business  men.  The  banquet  was  one  of  the  finest 
ever  served  in  the  Queen  City,  and  was  enjoved  by 
76  guests.  It  was  given  by  W.  Kelsey  Schoepf, 
president  of  the  Cincinnati  'Traction  Company. 

The  Lebanon  and  Franklin  electric  railway  has 
been  opened  from  Lebanon  to  a  point  11  miles  out, 
where  it  makes  close  connections  with  the  Cincinnati, 
Dayton   anxl    Toledo   cars. 

The  Warren  Water  and  Light  Company  of  War- 
ren has  been  incorporated  with  a  capital  stock  of 
$250,000.  The  company  represents  a  consolidation 
of  the  Warren  Electric  Light  and  Power  Company 
and  the  Warren  Water  Company. 

The  tax  value  of  the  Lake  Shore  electric  line  has 
been  increased  $67,167  over  the  amount  last  year. 
Increases  have  also  been  made  on  several  other  lines 
in  the  northern  part  of  the  state,  due  to  improve- 
ments and  increasing  business,  it  is  said.  The  valua- 
tion was  made  by  county  auditors  tlirough  whose 
territory  the  road  passes,  and  the  value  of  the  power 
house  w-as  counted  in  on  the  track  mileage,  accord- 
ing to  the  law  passed  bv  the  last  Legislature. 

O.   M'.   C. 


PERSONAL. 


A  dispatch  from  Berim.  dated  May  27th.  says : 
"F.  Siemens,  a  noted  electrical  engineer  and  a  mem- 
ber of  the  Siemens  family,  which  has  included  a 
number  of  inventors,  is  dead." 

The  German  Society  of  Engineers,  in  session  at 
Frankfort-on-the-Main.  recently  conferred  medals  on 
Messrs.  Parsons  and  De  Laval  in  recognition  of  their 
inventions  and  developments  in  steam-turbine  de- 
sign. 

Samuel  R.  Callow-ay,  president  of  the  American 
Locomotive  Works  and  formerl}-  president  of  the 
New  York  Central  railroad,  died  at  his  home  in 
New  York  city  on  June  1st.  He  was  prominent  in 
railroad  circles,  havino-  been  connected  at  different 
times  with  some  of  the  leading  roads  of  the  country. 
Mr,  Calloway  was  bom  in  Canaida  in  1S50. 

H.  H.  Vreeland  took  occasion  at  a  recent  meeting 
of  the  New-  York  Railroad  Club  to  enlighten  the 
members  on  w-hat  they  may  expect  when  steam  roads 
begin  using  electricity-  as  a  motive  pow-er.  He  spoke 
at  the  conclusion  of  discussion  on  a  paper  entitled 
"The  Roundhouse  Foreman  of  1904,"  and  pointed 
out  that  the  "intricacies  in  connection  with  round- 
house work  electrically  are  much  greater  than  any- 
thing that  goes  w-ith  the  motive-power  proposition." 
He  concluded  by  saying:  "The  greatest  difficult}- 
we  have  today  in  connection  w-ith  our  operation  is 
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in  securing  competent  men,  by  reason  of  the  limited 
experience  that  necessarily  could  be  gathered  in 
the  short  interval  in  which  this  great  electrical  de- 
^■elopment  has  taken  place.  It  has  been  almost  im- 
possible to  secure  the  type  of  men  required." 

Svante  August  Arrhenius  of  Stockholm,  Sweden, 
has  been  appointed  delegate  for  Sweden  to  the  in- 
ternational electrical  congress  to  be  held  in  St.  Louis 
next  September.  Dr.  Arrhenius  is  professor  of 
physics  in  the  University  of  Stockholm  and  is  one 
of  the  most  eminent  scientists  in  Sweden.  He  was 
winner  of  the  Nobel  chemistry  prize  in  1903. 

Paul  M.  Mowrey  has  assumed  the  office  of  vice- 
president  of  the  Engineering  Company  of  America 
in  New  York  city.  Mr.  Mowrey  has  been  prom- 
inently identified  with  .the  engineering  and  contract- 
ing business  since  iSSS,  when  he  became  connected 
with  the  Edison  Illuminating  Company.  Among 
his  numerous  successful  enterprises  was  the  purchase 
and  consolidation'  of  the  street-railway  and  power 
companies  of  Richmond,  Va.^  which  were  later 
turned  over  to  Frank  Jay  Gould. 

Arthur  Warren,  chief  of  the  department  ot  pub- 
licity of  the  Allis-Chalmers  Company,  has  written 
for  the  June  number  of  the  Review  of  Reviews 
an  excellent  article  entitled  "The  Turbine:  A  New 
Era  of  Steam."  In  the  article  Mr.  Warren  cites 
Ihe  changes  which  the  turbine  is  making  in  the 
engineering  world  and  his  first  paragraph  is  sig- 
nificant: "It  is  probable  that  the  last  great  re- 
ciprocating engine-driven  power  plant  has  been 
ordered.  Hereafter,  the  steam  turbine  will  be  the 
prime  mover  of  the  new  installations." 

C.  C.  Tj'ler  has  resigned  his  position  as  super- 
intendent of  the  works  of  the  Westinghouse  Electric 
and  Manufacturing  Company  at  East  Pittsburg,  Pa., 
and  has  been  appointed  general  superintendent  of  all 
the  works  of  the  Allis-Chalmers-Bullock  interests 
in  tne  United  States.  Mr,  Tyler,  who  will  enter  upon 
his  new  duties  on  June  r5th,  will  make  his  head- 
quarters at  Milwaukee.  His  record  in  the  prac- 
tical management  of  great  machine  shops  is  note- 
worthv.  and  it  has  long  been  under  the  appreciative 
observation  of  men  who  understand  the  value  of 
such  ability.  Before  Mr.  Tyler  went  to  Pennsyl- 
vania he  had  made  an  excellent  reputation,  and  at 
Pittsburg,  where  he  has  been  for  half  a  dozen  years, 
he  enhanced  this  by  the  results  he  achieved  in  in- 
creasing the  efficiency  of  the  Westinghouse  electric 
works.  In  the  eauipment  of  manufactories,  in  the 
design  and  construction  of  machine  tools,  in  the 
handling  of  machinery  and  material  in  process  of 
manufacture,  and,  in  fact,  in  all  that  pertains  to 
ihe  economy  of  machine-shop  administration,  Mr. 
Tyler  is  recognir^ed  as  an  expert  of  the  first  grade. 

William  L.  Abbott,  chief  operating  engineer  of  the 
Chicago  Edison  Company,  was  nominated  as  one 
of  the  trustees  of  the  State  University  by  the  Illinois 
Republican  convention  at  Springfield  last  week — 
the  convention  that  attracted  so  much  attention  by 
the  prolonged  "deadlock" 
on  the  gubernatorial  nomi- 
nation. Mr.  Abbott  is  an 
alumnus  of  the  University 
of  Illinois,  class  of  '84,  and 
his  nomination  is  the  result 
of  a  movement  set  on  foot 
bv  the  alumni,  particularly 
the  engineering  alumni,  for 
Mr.  Abbott  took  the  course 
in  mechanical  engineering. 
Mr.  .\bbott  is  a  native  of 
Morrison,  III.,  and  was  born 
in  i860.  After  leaving 
college  he  came  to  Chicago 
and  engaged  in  mechanical 
and  later  in  electrical  pur- 
suits.     He     was     at     one 

W.    L.    ABBOTT.  ,  ■  •    i.        »  c       ..u 

time  an  assistant  or  the 
late  Charles  J.  Vandepoele.  Afterward  he  embarked  in 
the  electric-lighting  business  for  himself  as  principal 
owner  of  the  National  Electric  Construction  Com- 
pany, which  supplied  current  to  a  downtown  area. 
When  this  company  was  sold  to  the  Chicago  Edison 
Company',  Mr.  Abbott  joined  forces  with  that  com- 
pany, first  as  chief  engineer  of  Harrison  Street  sta- 
tion. He  has  held  his  present  position  for  several 
years  and  is  highly  esteemed,  both  inside  the  com- 
pany and  out  of  it.  for  his  technical  ability  and  his 
straightforward,  manly  character,  mellowed  by  a 
serene  and  kindly  humor.  Women  vote  for  univer- 
sity trustees  in  Illinois,  and  as  Mr.  Abbott  is  popu- 
lar with  the  fair  sex  his  friends  apprehend  that  he 
will  roll  up  a  tremendous  majority  next  No.vember. 


ELECTRIC  LIGHTING. 

The  Joncsboro  (Ark.)  Electric  Light  Company  is 
planning  to  enlarge  its  plant. 

The  city  of  St.  Joseph,  Mo.,  will  hold  an  election 
soon  to  decide  on  the  is.suing  of  $325,000  of  bonds, 
$75,oco  to  be  used  for  a  new  electric-light  plant. 

A  movement  authorizing  the  city  of  Chicago  to 
own  and  operate  gas  and  electric-light  plants  and 
to  sell  gas  and  electric  light  to  its  citizens  has  been 
hunched  in  the  City  Council  by  Mayor"  Harrison. 
The  council  passed  an  order,  sent  in  by  the  mayor, 
directing  the  committee  on  state  legislation  to  prepare 
a  bill  providing  for  mnnicioal  ownership  of  these 
public   utilities.      The  bill   will   authorize   the   city   to 


issue  certificates  against  the  properties  for  the  pur- 
chase or  construction  of  gas  or  electric-lighting 
plants. 

The  New  England  Engineering  Company  of 
Waterbur}',  Conn.,  has  been  awarded  the  contract 
for  the  installation  of  an  electric-light  system  and 
power  plant  for  the  Massachusetts  Fiberloid  Com- 
pany at  Indian  Orchard,  Mass.  The  system  will  be 
equipped  with  over  1,000  incandescent  lights,  and 
the  power  station  will  have  a  capacity  of  1,000  horse- 
power. 

The  finance  committee  of  the  Chicago  City  Council 
has  prepared  a  bond  issue  of  $2,044,200  for  perma- 
nent improvements.  Of  this  amount  $200,000  is 
specified  as  for  extensions  to  the  electric-lighting 
system.  The  extension  of  the  electrical  department 
has  been  repeatedly  recommended  by  City  Electrician 
Ellicott,  but  before  the  bonds  became  possible  the 
money  was  not  at  hand. 

A  proposition  has  been  made  to  the  city  of  Austin, 
Texas,  by  R.  O.  Deming  of  Kansas  City,  Mo.,  and 
J.  M.  Jacobs  of  Lansdale,  Pa.,  to  rebuild  the  dam 
across  the  Colorado  River,  destroyed  by  flood  a 
few  years  ago.  and  to  repair  the  waterworks  and 
electric-light  plant  in  return  for  a  50-year  water  and 
light  franchise.  They  offer  to  assume  the  bonded 
indebtedness  of  the  city,  amounting  to  $1,400,000. 
and  expend  $500,000  on  the  dam  and  plant. 

Plans  are  now  being  made  for  building  a  munici- 
pal electric-light  plant  at  Covington.  Ky.  Citizens 
voted  to  issue  bonds  for  this  purpo.se  three  years 
ago  to  the  amount  of  $75,000,  but  the  matter  got 
into  the  courts  and  has  just  been  decided  in  favor 
of  the  city  by  the  United  States  court.  It  is  thought 
that  the  people  will  vote  for  an  additional  issne 
sufficient  to  install  a  plant  large  enough  to  supply  the 
city  and  allow  current  for  commercial  purposes. 


ELECTRIC  RAILV/AYS 

President  J.  C.  Bronston  of  the  Fayette  Interurban 
Railway  Company.  Lexington.  Ky..  is  making  prep- 
arations to  begin  work  on  the  line  from  that  city 
to  Versailles  within  a  few  days. 

The  Fox  Point  line  of  the  Milwaukee  Electric 
Railway  and  Light  Company  has  been  opened  and 
the  cars  will  be  run  every  hour  from  6  in  the  morn- 
ing until   II   o'clock  at  night. 

The  Springfield  and  Decatur  (111.)  street-car  sys- 
tem will  at  once  be  extended  from  Carlinville,  where 
the  extension  now  is.  into  Edwardsville  by  way  of 
Bunker  Hill  and  will  reach  Fosterburg.  From  Ed- 
wardsville a  connection  to  the  new  St.  Louis  line 
will  be  made. 

.  President  Oiarles  Singer  of  the  New  York  and 
Stamford  Railway  Company,  Greenwich.  Conn.,  has 
inaugurated  a  parlor  trolley  service,  charging  double 
fare  for  seats  in  the  parlor  car  of  the  company  and 
running  it  between  Port  Chester  and  Rye  Beach. 
Conn.  If  it  proves  popular,  parlor  cars  are  to  be 
put  on  the  main  line. 

The  Long  Island  Railroad  Company  will  build  a 
new  $40,000  sub-station  at  Rockaway  Beach,  to  take 
current  from  the  big  power  house  at  Long  Island 
City  for  operating  the  Ocean  electric  line  on  the 
Rockaway  Peninsula.  Another  sub-slation  at  Ozone 
Park  will  furnish  a  supply  for  the  line  across  Ja- 
maica Bay.  The  entire  Long  Island  railroad  system 
west  of  Jamaica  on  the  Atlantic  Avenue  and  Rocka- 
way division  will  be  operated  by  electricity  next  year. 

The  elevated  railways  of  Chicago  show  about  the 
usual  gains  in  passenger  traffic  for  May  as  compared 
with  the  corresponding  period  last  year.  The  Metro- 
politan West  Side  elevated  made  the  best  gain. 
4.61  per  cent.,  while  the  South  Side  elevated  gained 
only  0.55  per  cent.  The  Northwestern  gained 
3-35  per  cent.  The  daily  average  of  passengers  car- 
ried by  the  Metropolitan  in  May  this  year  was  114,- 
372,  as  against  109,330  last  year.  The  South  Side 
company  averaged  83,3.1)2  in  May  this  year  and 
82,884  last  and  the  Northwestern  increased  its  daily 
average  from  66,990  last  year  to  69,232  this  year. 

An  unusual  wreck  occurred  recently  on  the  Rock- 
ford  and  Internrban  railwaj'.  Car  No.  lOi,  running 
between  Rockford  and  Belvidere,  III,  was  left  stand- 
ing in  front  of  the  car  shops,  when,  from  some  un- 
known cause,  it  got  under  way  without  anyone  on 
board  to  control  its  speed.  It  ran  north  to  State 
Street,  thence  west  on  "  State  to  Wyman,  pass- 
ing over  the  girder  bridee  and  also  the  Chicago  and 
Northwestern  railway  tracks. -It  da^shed  down  the  hill 
at  a  rapid  rate  and.  in  turning  the  corner  at  Wyman 
Street,  the  car  left  the  track,  dashed  into  an  electric- 
light  pole,  breaking  it  off  at  the  base,  and  came 
very  near  going  through  a  shoe  store.  Several  per- 
sons were  injured,  and  the  car  was  almost  a  total 
wreck. 


POWER  TRANSMISSION. 

The  Great  Northern  Power  Company  of  Duluth, 
Minn.,  is  contemplating  installing  several  large  tur- 
bines, in  order  to  increase  its  capacity  to  So.coo 
horsepower. 

A  waterpower  electric  plant  is  contemplated  at 
Griffin,  Ga.,  by  W.  J.  Kincaid,  J.  P.  Nichols.  H.  B. 
Neal  and  others,  who  have  applied  for  a  charter  for 
the   Flint    River   Power   Company.     They   have   pur- 


chased the  Flat  Shoals  waterpower  and  200  acres  of 
land  and  will  develop  5,000  horsepower. 

The  electric  plant  of  the  Highland  -Power  Com- 
pany on  the  Boise  River  20  miles  above. Boise,  Idaho, 
has  been  destroyed  by  high  water,  and  the  loss  is 
estimated  at  $150,000. 

Considerable  interest  attaches  to  tlie  electrical  sup- 
ply of  the  city  of  Butte,  Mont.,  since  it  is  derived 
from  four  sources.  Part  of  the  supply -is  generated 
locally  by  a  steam  plant  of  3,000  horsepower  and 
part  is  obtained  from  three  waterpower  plants,  of 
■•which  one  of  s.cco  horsepower  is  situated  on  the 
Missouri  River,  60  miles  away;  another,  of  2,000 
horsepower  on  the  Madison  River.  67  miles  away, 
while  the  third  plant,  which  is  also  of  2,000  horse- 
power, is  situated  on  the  Big  Hole  River,  20  miles 
away.  Three  of  these  plants  are  worked  together 
with  no  more  difficulty  than  if  they  were  situated 
within  the  same  building.  The  pressure  used  on 
the  Missouri  River  line  is  50,000  volts.  The  wires 
are  placed  78  inches  apart,  which  is  said  to  be  amply 
sufficient  to  prevent  any  arcing  across.  On  the  Mad- 
ison River  line  the  conductors  are  of- aluminum,  and 
the  voltage  is  40,000. 


PUBLICATIONS. 


The  April  supplement  to  the  National  Electrical 
Code  contains  changes  and  additions  adopted  at  the 
annual  meeting  of  the  National  Board  of  Fire 
Underwriters  last  December  and  also  a  list  of  elec- 
trical fittings  that  have  been  examined  and  approved 
by  the  Underwriters'  National  Electric  Association. 

The  F.  Bissell  Company',  Toledo,  Ohio,  has  pre- 
pared two  new  additions  to  its  perpetual  catalogue, 
bulletins  Nos.  29  and  30,  the  former  devoted  to  am- 
meters and  voltmeters  and  the  latter  to  wattmeters. 
The  bulletins  contain  illustrations  and  descriptions 
of  the  various  instruments,  with  lists  of  sizes  and 
prices. 

The  Arnold  Electric  Power  Station  Company  of 
Chicago  has  issued  two  pamphlets  containing  reprints 
of  articles  in  the  technical  press  concerning  two 
installations  which  were  made  under  the  supervision 
of  the  company — one  the  Omaha  shops  of  the  Union 
Pacific  Railroad  and  the  other  the  Baring  Cross 
shops  of  the  St.  Louis,  Iron  M'ountain  and  Southern 
Railway. 

The  Star  Dynamo  Company  of  Jefferson  City,  Mo., 
has  issued  a  catalogue  of  its  dynamos  and  motors, 
which  range  from  one-half  to  7^/2-kilowatt  capacity. 
The  machines  are  described  in  detail  and  illustrated. 
They  are  of  the  semi-enclosed  type,  some  being  sup- 
plied with  a  momentum  disk  and  others  with  a  back- 
gear  attachment.  These  machines  are  all  plain 
shunt  wound,  but  will  be  compounded  to  any  prac- 
tical percentage  if  specified. 

"Generator-can  Telephones"  is  the  title  of  the 
latest  bulletin  issued  by  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company  of  Rochester,  N.  Y. 
Among  the  more  important  things  described  in  the 
bulletin  is  the  company's  No.  4  type  of  transmitter, 
which  will  be  its  standard  in  the  future.  A  party- 
line  selective  intercommunicating  system  is  also  de- 
scribed. Telephone  parts  are  very  fully  set  forth, 
as  are  also  divided^circuit  telephones,  the  '"sure-ring"' 
bridging  telephones,  portable  combination  telephones 
and  adjustaphones.  The  bulletin  is  carefully  pre- 
pared and  clearly  illustrated.  It  is  distinctly  a  credit 
to  the  literarj'  bureau  of  the  company. 

A  neatly  prepared  fan-motor  booklet  comes  from 
■the  Fort  Wayne  Electric- Works.  The  illustration-^ 
are  exceptionally  good  and  show  a  great  many  ap- 
plications of  fans,  each  illustration  being  accom- 
panied by  a  short  description.  The  booklet  is  enti- 
tled "Summer  Comforts."  Bulletin  No.  1055  from 
the  same  company  is  also  out  and  is  devoted  lo  forni 
C  arc  lamps  with  concentric  diffusers  for  interior 
lighting,  especially  in  textile  mills  and  mercantile 
establishments,  where  a  uniform  distribution  of  light 
is  essential.  The  concentric-diffuser  equipment  con- 
sists of  a  specially  designed  porcelain  shade  below 
and  around  the  inner  globe  and  a  porcelain-lined 
reflector  above,  designed  with-  special  reference  to 
maximum  efficiency  and  distribution  of  light  rays 
emanating  from  the  arc,  ' 


TELEGRAPH. 

The  Western  _UnioiL  Telegraph  .Company  is  about 
to  extend  its  underground  system  in  Memphis,  Tenn. 
About  $20,coo  will  be  put  into  the  improvement. 

The  final"  splice  in  the  second  cable  from  Borkum 
to  New  York,  via  the  Azores  was  made  off  Fayal  a 
few  days  ago  on  board  the  .cable  steain.ship  Stephan, 
which  sailed  from  New  York  on.  May  loth  with 
2,100  nautical  miles  of  cable  on  board.  There  are 
now  two  complete  submarine  cables  between  Ger- 
many and  the  United  States.  The  total  length  of 
the  new  cable  is  4,200  nautical  miles. 


SOCIETIES  AND  SCHOOLS. 

Nearly  all  of  the  class  graduating  from  the  elec- 
trical engineering  course  at  the  University  of  Min- 
nesota are  located,  many  of  them  being  already  at 
work.  E.  J.  Cheney,  V;  E.  Goodwin  and  F.  C. 
Helms    enter    the    engineering   apprenticeship    course 
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with  the  General  Electric  Company  at  Schenectady 
and  J.  Howatt,  F.  A.  Otto  and  R.  B.  Taplin  that 
with  the  WestinghoHse  Electric  and  Manufacturing 
Company  at  Pittsburg;  L.  C.  Tomlinson  and  J. 
Wicks  go  with  the  Automatic  Electric  Company  at 
Chicago;  G.  Crabbe  with  the  Otis  Elevator  Company 
at  Yonkers,  and  H.  G.  Morton  with  the  Northwest- 
ern Telephone  Exchange  Company  at  Minneapolis ; 
B.  M'.  Bouman  will  enter  the  telephone  field  and  P.  M. 
Rosok  goes  with  the  Missouri  River  Power  Com- 
pany at  Helena. 


SPACE    TELEGRAPHY. 

It  is  possible  that  isolated  Iceland,  cut  off  from 
the  rest  of  the  world  save  for  slow  mails,  is  to  be 
linked  to  other  countries  by  means  of  space-tele- 
graphic connection  with  the  Shetland  Islands  or  the 
mainland  of  the  United  Kingdom,  as  may  seem  best. 
This  is  to  follow  the  action  of  the  Icelandic  Parlia- 
ment, at  its  last  session,  in  voting  a  yearly  subsidy 
of  $9,380  for  20  years  for  that  purpose  and  also 
for  similar  means  of  communication  between  Reyk- 
javik and  the  principal  towns  of  Iceland. 

A  newspaper  correspondent  at  St.  Petersburg,  Rus- 
sia, says  that  Colonel  Perky,  a  Russian  officer,  in 
a  communication  to  a  technical  society  on  the  dis- 
covery of  a  means  for  utilizing  space  telegraphy 
to  explode  submarine  mines,  asserts  that  an  apparatus 
invented  by  him  ran  change  the  position  of  mines 
already  submerged,  make  mines  attached  to  the 
bottom  rise  to  the  surface  and  explode,  and  render 
fixed  mines  not  connected  with  a  port  by  wires 
harmless  to  friendly  vessels  and  dangerous  to  hostile 
ones. 


MISCELLANEOUS. 

Two  of  the  three  scout  ships  recently  authorized 
by  Congress,  it  is  stated,  will  probably  be  of  the  tur- 
bine type.  The  \-essels  without  the  turbine  are  in 
themselves  new  departures  in  American  naval  con- 
struction, and  the  substitution  of  the  turbines  will 
make  them  still  more  unique  in,  the  service.  The 
vessels  are  expected  to  be  among  the  fastest  war 
vessels  ever  constructed. 

Machinery  Hall,  unlike  the  other  buildings  at  the 
St.  Louis  World's  Fair,  is  not  closed  in  the  evening. 
It  is  open  until  11  p.  m.,  and  visitors  in  the  evening 
will  find  at  work  there,  among  other  objects  of  inter- 
est, the  big  5,000-horsepower  Allis-Chalmers-Bullock 
engine  and  generator  producing  part  of  the  electric 
current  for  the  decorative  lights  which  glitter  all  over 
the  buildings  and  grounds. 

The  German  government's  railroad  exhibit,  which 
shows  the  block  system  and  switch  signals  now  in 
use  in  Germany,  is  attracting  attention  from  visitors 
to  the  World's  Fair.  More  than  1,500  feet  of  track, 
in  the  construction  of  which  both  iron  and  wooden 
ties  were  used,  has  been  laid.  There  is  a  station 
house,  two  sw'itch  towers  and  one  intermediate  block- 
signal  post.  One  of  the  switch  towers  is  fitted  with 
mechanical  and  one  with  an  electric-signal  appar- 
atus. 

O.  H.  Ernst,  government  engineer  for  the  Chi- 
cago district,  has  made  his  report  to  the'  Navy  De- 
partment  on  the  street-railway  tunnels  under  the 
Chicago  River,  in  which  he  recommends  that  the 
city  be  directed  to  lower  the  Washington  and  La 
Salle  Street  tunnels  and  that  the  traction  company 
be  required  to  lower  the  Van   Buren  Street  turmel. 


He  suggests  that  the  city  be  given  until  May  i„ 
1907,  to  complete  the  work.  Colonel  Ernst  gives  it 
as  his  opinion  that  the  Washington  and  La  Salle^ 
Street  tunnels  are  the  property  of  the  city  and  these 
he  thinks  should  be  destroyed  and  new'  ones  built 
to  give  a  depth  to  the  river  of  26  feet.  This  will 
allow  the  river  to  carry  800,000  cubic  feet  of  water  a 
ininute  through  to  the  drainage  canal,  without  mak- 
ing too  rapid  a  current  for  the  safety  of  navigation. 
On  account  of  legal  complications  it  will  be  some 
time  before  the  department  can  take  action.  One  01 
the  questions  to  be  decided  is  whether  a  joint  order 
to  the  city  and  the  traction  companies  will  be  re- 
quired. The  judge  advocate  is  making  an  examina- 
tion of  the  papers. 


TR-ADE  NEWS. 


Evans,  Almirall  &  Co.  have  removed  their  Chicago 
office  from  1205  to  1057  M'onadnock  Building,  secur- 
ing more  commodious  quarters  to  care  for  increasing 
business. 

The  Electrical  Recorder  and  Indicator  Company 
of  Chicago  was  recently  incorporated  with  a 
capital  of  $25,000.  It  is  proposed  to  manufacture 
electrical  measuring  devices.  The  incorporators  are 
T.   T.   Collins,   E.   Pearson   and  J.  J.   Sheridan. 

Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect,  Washington,  D.  C,  until 
July  I2th  for  the  construction,  including  heating  ap- 
paratus, electric  wiring  and  conduits,  of  the  post- 
office  and  custom  house  at  Perth  Amboy,  N.  J.,  in 
accordance  with  the  drawings  and  specifications  on 
file  at  the  Treasury  Department  and  with  the  post- 
master at  Perth  Amboy. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


761,066.  Light  Accumulator  for  Continuous  and  Al- 
ternating Electric  Currents.  August  Engels- 
mann,  Stuttgart,  Germany.  Application  filed  Au- 
gust  I,   1902. 

A  parabolic  reflector  of  special  design,  for  arc  lamps 
is   described. 

761,090.     High-tension    Electric    Condenser.     Ignacy 

Moscicki,      Fribourg,      Switzerland.     Application 
filed  February  17,  1904. 

A  dielectric  thickened  at  those  parts  which  support  the 
edges  of  the  coatings  is  the  essential  feature  of  the  con- 
vention. 

761,094.     Fuse.     William  McElro3%  Brooklyn,  N.  Y., 
assignor    of   two-thirds    to    Geerge   A.    McElroy 
and  George  Holt  Eraser.  Brooklyn,  N.  Y.     Ap- 
plication filed  April  2,   1900. 
A    number   of   cut-outs    co-operate    with    a    main    switch. 
Means  controlled  by  the  opening  9f  the  switch  automatic- 
ally introduce  one  of  the  cut-outs  into  the  conductor  when 
a    preceding    cut-out    has    operated    to    break    the    circuit 
through    the    conductor. 

761,102.  Insulator.  Leonard  M.  Randolph,  Newark, 
N.  J.     Application  filed   March    12,    1903. 

An  insulator  support  has  a  base  portion  and  a  cap 
portion  between  which  is  a  cliannel  for  the  cable,  and  pro- 
jections formed  partly  in  the  bage  portion  and  partly  _  in 
the  cap  portion  at  each  end  of  the  channel  through  which 
the  channel  is  extended. 

761,111.  Production  of  Tubes  from  Refractory  Ma- 
terial. Elihu  Thomson,  Swampscott,  Mass.,  as- 
signor to  the  General  Electric  Company,  Schen- 
ectady, N.  Y.     Application  filed  August  28,  1902. 

The  method  of  forming  tubes  or  other  hollow  bodies 
from  a  refractory  material  consists  in  drawing  an  electric 
arc  between  electrodes  within  a  mass  of  the  material  to 
be  acted  upon,  discontinuing  the  arc,  removing  the  body 
thus  formed,  and  subsequently  reheating  to  smooth  the 
exterior. 

761. 117.  Electrical  Regulating  Mechanism.  Allyn 
B.  Walton.  Lorain.  Ohio,  assignor  to  the  Na- 
tional Vapor  Stove  and  Manufacturing  Com- 
pany, Lorain,  Ohio.  Applic<ttion  filed  June  25, 
1902. 

Combined  with  an  electromagnet  having  two  sets  of 
poles  forming  two  magnetic  fields,  one  of  the  fields  being 
of  markedly  greater  impedance  than  the  other,  is  a  mov- 
able   coil  connected  in  series   with    the   magnet  coil. 

761.132.  Perforating  Device  for  Music  Rolls.  Henry 
P.  Ball,  New  York,  N.  Y.,  assignor  of  one-half 
to  Samuel  Insull.  Chicago,  111.  Application  filed 
July   3    1902. 

Electrical  means  control  the  punches  which  perforate 
the    rolls. 

761.133.  Electric  Switch.  Henry  P.  Ball,  New 
York,  N.  Y..  assignor  to  the  General  Incandes- 
cent Arc  Light  Company,  New  York,  N.  Y. 
Application  filed  September  30,  1902. 

A  bracket  support  projects  from  the  switchboard  upon 
which  the  switch  mechanism  is  carried.  An  oi!  well  is 
mounted  under  the  support,  and  means  support  the  oil 
well    independently    of    the    support. 

761.134.  Automatic  Short-circuit  Alarm  for  Elec- 
trical Gas-lighting  or  Other  Systems.  Ferdi- 
nand M.  Barrell,  Brooklyn,  N.  Y.  Application 
filed  June  15,   1903- 

A'l  alarm  in  an  auxiliary  circuit  is  rung  when  the  gas 
jet  is  turned  on. 

761 , 1 50.  Tel ephone  Attachment.  Georpe  A.  Cow- 
gill.  Euphemia,  Ohio.  Application  filed  July  16, 
1903. 

An  attachment  on  the  telephone  stand  holds  the  re- 
ceiver to  the  ear  when  the  mouth  is  in  a  position  to  speak 
into  the    transmitter. 


Issued  (United  States  Patent  Office)  May  ^i ,  igo4. 

761,179.  Electrical  Device  for  Operating  the  Keys 
of  Typewriters,  etc.  Jacob  Pilsatneeks,  Riga, 
Russia.     Application  filed  June   17,    1903. 

A  series  of  solenoids,  each  adapted  to  directly  severally 
engage  a  key  of  the  typewriter  are  operated  by  a  source  of 
electricity  connected  in  circuit  by  the  keys  of  the  type- 
writer. 

761,182.  Electric  Arc  Lamp.  Joseph  A.  Rignon, 
Berlin,  Germany.  Application  filed  August  21, 
1902. 

The  lower  base  plate  carries  a  central  tube  with  a 
piston  working  in  the  closed  upper  end.  The  upper 
carbon  holder  is  carried  by  the  piston  and  a  grip  device 
acts  on  the  upper  carbon. 

761,198.  Heat-actuated  Alarm  System.  Charles  E. 
Buell,  Camden,  N.  J.  Application  filed  May  28, 
1903- 

Upon  the  melting  of  a  fusible  conducting  mass  con- 
nection   is   made   in  a   normally   open   circuit,    which   rings 


A  vitreous  insulating  material  is  pressed  between  the 
plates  when  hot  so  as  to  conform  to  the  shape  of  the 
plates  and  to  be  in  intimate  contact  therewith.  An  elec- 
trical resistance  is  sealed  by  the  surrounding  insulating 
material. 

761,215.  Fan  M'otor.  Augustine  R.  Everest,  Lynn. 
Mass.,  assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  May  31, 
1901. 

An  electric  fan  comprises  rotary  blades,  a  motor  and  a 
distributing  reflector  mounted  between  the  blades  and  the 
motor. 

761,230.  Weatherproof  Pole  Switch.  Chester  H. 
Jackson,  Portland,  Maine.  Application  filed  May 
29,   1903. 

Electrically  connected  to  one  wire  of  a  circuit  is  a; 
switch  socket.  A  plunger  is  slidably  mounted  in  the 
other  end  of  the  switch  casing  and  electrically  connected; 
to  the  second  wire  of  the  circuit,  the  plunger  being 
adapted  to  engage  the  socket.  A  dog  is  pivoted  wiihin^ 
a  slot  in  the  plunger,  and  a  spring  witbin  the  slot  Jiolds. 
the  dog  normally  projected  from  the  slot. 


NO.    761,360. — ELECTROPNEUMATIC    BRAKE. 

761,199.  Apparatus  for  Producing  an  Alternating 
Magnetic  Field  for  Therapeutic  Purposes.  Ernst 
Buhtz,  Berlin,  Germany,  assignor  of  two-thirds 
to  Rudolph  Liithi  and  Andreas  Gurlitt,  Berlin, 
Germany.     Application    filed   Januarj^   30,    1904. 

In  an  apparatus  for  producing  an  alternating  magnetic 
field  for  therapeutic  purposes  is  a  rotarv  shaft  supported 
in  a  bearing  at  each  of  its  ends,  several  electromagnets 
having  shoes  secured  to  their  ends,  the  magnets  attached 
to  the  rotary  shaft  and  rotating  with  it  and  bet\veen  the 
bearings,  means  for  supplying  current  to  the  electromag- 
nets and  a  motor  for  rotating  the  shaft. 

761.204.  Method  of  Making  Electrical  Heating  Ap- 
paratus. Charles  E.  Carpenter,  New  York, 
N.  Y.,  assignor  to  the  Cutler-Hammer  Manu- 
facturing Company,  Milwaukee,  Wis.  Applica- 
tion  filed   November  20.    1902. 

Suitable  resistance  is  placed  on  vitreous  insulating  ma- 
terial. The  insulating  material  is  heated  and  pressed 
while  hot  between  the  plates  to  be  heated  in  the  com- 
pleted apparatus  so  as  to  form  an  intimate  contact  between 
the  .insulating  material  and  the  resistance  and  the  insulat- 
ing material    and    the   plates. 

761.205.  Electrical  Heating  Apparatus.  Charles  E. 
Carpenter.  New  York.  N.  Y..  assignor  to  the 
Cutler-Hammer  Manufacturing  Compan}",  Mil- 
waukee, Wis.     Application  filed  January  27,  1904. 


NO.     761,579. — ARC    LAMP. 

761,250.  Electric  Heater.  Edwin  F.  Porter,  Boston, 
Mass.,  assignor  to  Benjamin  F.  Peach,  Lynn, 
Mass.     Application  filed  October  17,  1898. 

One  or  more  heat-developing  electric  conductors  form 
an  electric  heater,  while  a  fan  removes  or  displaces  the. 
heat   from   the  heater, 

761,256.  Wireless  Telegraphy.  Charles  K.  Salis- 
bury. Lincoln  Township,  Blackhawk  County, 
Iowa.     Application  filed  October  30,  1902. 

In  a  space-telegraph  instrument  is  a  rotatable  wheel' 
having  a  cam  projection  on  its  face  and  mechanism  for 
adjusting  the  wheel.  A  second  projection  on  the  face  of 
the  wheel  makes  electrical  contact  between  a  vertical 
wire  and  a  coherer,  at  a  certain  determinable  point  _  of 
the  revolution  of  the  wheel,  for  the  purpose  of  receiving 
signals. 

761,258.  Wave  Receiver.  Richard  W.  Shoemaker 
and  Lawsen  H.  Giddings,  Pasadena,  Cal.  Ap- 
plication filed   May  2,    1902. 

A  wave  receiver  embraces  a  medium  of  conducting  and 
non-conducting  substances  which  is  directly  innuenced 
by  the  coming  and  going  of  a  wave,  togethec  with  means 
for   varying    the   susceptibility   of   the   medium- 

761,267.  Magneto,  \^■alter  F.  Taj'lor,  Brookline, 
Mass..  assignor  to  the  Holtzer-Cabot  iilectric 
Compan3^     Application  filed,  Februarj.-   19,   1904. 

A  permanent  magnet  is  provided  with  a  coating  of  pro- 
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tecting    material,    and    a    burnished    shield    of   sheet    metal 
fitted  over  the  outer  surface. 

761,280.  Potential  Indicator  for  High- voltage  Cir- 
cuits. Jonathan  E.  Woodbridge,  Albany,  N.  Y., 
assignor  to  the  General  Electric  Company, 
Schenectady,  N.  Y.  Application  filed  October 
30,   1902. 

Combined  with  an  alternating-current  system  are  sev- 
eral measuring  instruments  having  one  terminal  of  each 
connected  together  and  to  ground.  Leads  extend  from 
the  free  terminals  of  the  instruments  to  mains  or  con- 
ductors of  the  system,  and  a  device  in  each  lead  conveys 
current   by  electrostatic  induction. 

761,284  Reduction  of  Nitro  Compounds,  Max 
Buchner,  Mannheim,  Germany,  assignor  to  C.  F. 
Boehringer  &  Soehne,  M'annheim-Waldhof, 
Baden,  Germany.  Original  appHcation  filed  Sep- 
tember 24  1900.  Divided  and  this  application 
filed  December  13,  1902. 

The  process  of  reduction  consists  in  introducing  the 
substance  to  be  reduced  into  a  hydrochloric-acid  cathode 
electrolyte  and  passing  an  electrolytic  current  through  in 
the  presence  of  lead,  and  at  the  same  time  stirring  and 
cooling. 

761,308.  Trolle3'--wheel  Guard.  Curtis  W.  Leslie, 
Pittsburg,  Pa. :  Theresa  A.  Leslie,  administratrix 
of  Curtis  W.  Leslie,  deceased,  assignor  of 
one-third  to  William  A.  MaUne  and  George  J. 
Carew.  composing  the  firm  of  Maline  &  Carew, 
Youngstown.  Ohio.  Application  filed  November 
5,  1903. 

A  folding  guard  to  hold  the  trolley  wheel  upon  tlic 
wire  is  described. 

761,345.  Storage  Battery.  Theodore  A,  Willard, 
Cleveland.  Ohio,  assignor  to  the  Willard  Storage 
Battery  Company,  Cleveland.  Ohio.  Application 
filed   September   11,    1903. 

Perforated  members  or  walls  exteriorly  provided  with 
spacing  ribs  have  side  and  bottom  flanges.  The  flanges 
of  the  walls  adjoin  each  other,  a  vulcanized  binding  strip 
covering  the  meeting  edges  of  the  flanges. 

761,360.  Electropneumatic  Brake.  John  W.  Cloud. 
London,  England,  assignor  to' the  Westinghouse 
Air  Brake  Company,  Pittsburg,  Pa.  Application 
filed  September  30,   1901. 

In  a  fluid-pressure  brake  valve  is  a  pneumatically  con- 
trolled piston  and  an  electrically  controlled  piston,  A 
slide  valve  is  constructed  to  be  operated  by  either  of  the 
pistons,  and  has  a  range  of  movement  greater  than  that 
of  either  of  the  pistons.      (See  cut  on   preceding  page.) 

761,372.  Portable  Electric  Gas  Lighter.  Edwin  R. 
Gill,  New  York,  N.  Y.,  assignor  to  the  Electric 
Contract  Company.  Application  filed  January 
4,   1902. 

Batteries  are  contained  in  a  small  casing  and  a  circuit 
leading  from  thcra  out  through  a  long  neck  may  be  opened 
and  closed  by  a  push  button  so  as  to  cause  a  spark  at  the 
end  of  the  neck. 


NO.    761,553. — THIRD-RAIL    SUPPORT. 

761.379.  Electric  Arc  Lamp.  John  A.  Heany,  York, 
Pa.,  assignor  to  the  Teter-Heany  Developing 
Company,  Charleston,  W.  Va.  Application  filed 
December  4,   1903, 

Two  electrodes,  each  formed  of  material  non-arcing  at 
normal  temperatures  and  each  forming  a  terminal  for  the 
current,  are  combined  with  means  for  heating  the  elec- 
trodes to  a  temperature  at  which  an  arc  may  be  formed 
and  maintained  between  the  electrodes  during  the  passage 
of  the  current.      (See  cut  on  preceding  page.) 

761.380.  Electric  Arc  Lighting.  John  A.  Heany, 
York.  Pa.,  assignor  to  the  Teter-Heany  Develop- 
ing Company,  Charleston,  W.  Va.  Original  ap- 
plication filed  December  4.  1903.  Divided  and 
this   application   filed   February  4,    1904. 

An  improvement  in  elcctric-arc  lighting  consists  in  first 
heating  the  electrodes  or  terminals  of  normally  non-arcing 
material  to  arcing  temperature,  and  then  establishing  and 
maintaining  an  arc  between  them. 

761,417.  Safety  Apparatus  for  Use  on  Railway  Cars. 
Sidney  H.  Short,  London.  England,  assignor  to 
the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa,  AppHcation  filed  Feb- 
ruary II,  1902. 

In  an  electric-railway  system  is  a  trolley  wire,  a  trollev 
base  normally  insulated   therefrom,  a   local  circuit  extend- 


ing from  the  trolley  to  ground  and  containing  a  fuse, 
a  pivoted  weighted  arm  mechanically  connected  with  the 
fuse,  and  a  circuit  terminal  located  in  the  path  of  move- 
ment'of  the  weighted  arm,  the  arm  and  the  terminal  being 
included   in  a   local   signaling  or   alarm  circuit. 

761,432.  Collector  for  Third-rail  Systems.  Aldred 
K,  Warren,  New  York,  N,  Y,  Application  filed 
February  25,   1903. 

In  a  collector  for  electric  railways  are  a  support  pivoted 
to  the  car,  a  shoe  attached  to  the  end  of  the  support 
adapted  to  bear  on  the  conducting  rail  and  a  spring  bear- 
ing on  the  support  to  prevent  breaking  the  contact  be- 
tween the  shoe  and  the  rail,  one  end  of  the  spring  being 
disposed  to  form  a  buffer  for  the  support. 

761,450.  System  of  Telegraphy.  John  L.  Creveling, 
New  York,  N,  Y.  Application  filed  April  11, 
1903, 

Means  detecting  electric  waves  or  oscillations  consist 
of  a  circuit  contaming  apparatus  for  detecting  changes  of 
resistance  in  the  circuit,  combined  with  apparatus  for 
increasing  the  resistance  of  the  circuit,  under  the  effect 
produced  by  waves,  or  oscillations.  Means  in  the  circuit 
constantly  tend  to  decrease  the  resistance  in  opposition  to 
the  effect  of  the   waves  or  oscillations. 

761,454.  Manual  and  Automatic  Circuit-controller. 
William  L.  Denio,  Rochester,  N.  Y.,  assignor  of 
one-half  to  Hobart  F.  Atkinson,  Rochester,  N.  Y. 
Application   filed  January  20,    1904. 

A  switch  arm  is  adapted  to  enter  a  groove  in  a  grooved 
push  when  the  latter  is  operated,  which  entering  Jraove- 
ment  carries  the  switch  arm  from  one  contact  to'  another. 
A  second  spring  normally  holds  the  push  in  position  to 
be  operated. 

761,459.  System  for  Operation  of  Magnetic  Clutches, 
Arthur  C.  Eastwood,  Cleveland,  C)hio.  Applica- 
tion filed  January  14,  1904. 

The  device  comprises  a  clutch  having  a  winding,  means 
for  controlling  the  flow  of  current  to  the  winding  and  a- 
device  mechanically  independent  of  the  clutch  mechanism 
for  reducing  the  amount  of  the  current  after  the  con- 
trolling means  has  been  operated. 

761.465.  Electrical  Appliance,  Philip  H.  Fielding, 
New  York,  N,  Y.  Application  filed  August  26, 
1903. 

A  branch  block,  receptacle  or  similar  electric  appliance 
consists  of  an  elongated  body  of  insulating  material 
having  notches  formed  endwise  in  its  extremities  and  in- 
terior closed  passages  extending  from  the  notches  toward 
the  middle  of  the  body.  Caps  are  adapted  to  pass  end- 
wise over  the  extremities  of  the  elongated  body  with  means 
foi  holding  the  caps  in  place, 

761.466.  Electric  Cut-out.  Philip  H.  Fielding,  New 
York,  N.  Y.     Application  filed"  October  10,  1903, 

A  pivoted  circuit-controlling  element  is  provided  with 
two  jaws  and  an  operating  handle  having  a  ■  portion 
adapted  to  play  between  and  engage  the  jaws  to  open  and 
close  the  circuit. 

761,490,  Safety  Device  for  Electric  Interlocking  or 
Block-signaling  Apparatus.  Frederick  T.  Hol- 
lins,  Leytonstonc,  England.  Application  filed 
February  18,  1901. 

Associated  with  an  electric  locking  or  similar  circuit 
using  the  ground  as_  a  return  conductor  is  a  stray-current 
arrester  for  preventing  the  passage  of  more  tlian  a  given 
amount  of  current,  which  current  arrester  is  irresponsive 
to  a  weak  battery  current,  but  is  responsive  to  foreign 
currents  of  a  higher  power  than  that  normally  used  on 
the  circuit  and  which  is  cut  out  of  the  circuit  when  a 
current    of   greater    strength    is    required    to    be    sent. 

761,536.  Automatic  Car  Switch.  M'orris  Nuss,  Phil- 
adelphia, Pa.  Application  filed  September  25, 
1903. 

Electrical  circuits  from  the  switch  enter  the  car  through 
a  contact  shoe  on  a  short  rail.  The  controller  handle  on 
the  car  closes  the  circuits. 

761,549.  Electric-railway  Crossing.  Abrahatn  A. 
Shobe  and  William  Embiey.  Jerseyvillc,  111.  Ap- 
plication  filed    September   26,    1903. 

In  an  electric  railway  crossing  conductors  arc  arranged 
in  intersecting  lines,  in  a  box  or  casing  containing  insulat- 
ing material  disposed  at  the  point  of  intersection. 

761,553.  Third-rail  Support.  Louis  Sleinberger, 
New  York.  N.  Y.  Application  filed  December 
7.  1903- 

A  third- rail  support  comprises  an  outer  shell  and  an 
inner  shell  each  provided  with  anchor  surfaces,  a  body  of 
insulating- matv:rial  engaging  both  of  the  shells  and  held 
firmly  by  aid  of  the  anchor  surfaces,  and  a  member  en- 
gaging one  of  the  shells  and  normally  supporting  it,  the 
other  of  the  shells  being  provided  with  a  surface  for 
engaging  the  rail.      (See  cut.) 

761.563.  Switch  for  Electric  Lamps.  Charles  Wag- 
ner. New  York.  N.  Y.,  assignor  to  E.  F.  Caldr 
well  &  Co..  New  York,  N.  Y.  Application  filed 
August  22,   1903. 

A  rotating  switch  presenting  a  large  surface  for  contact 
is   described.  -     • 

761.564.  Trollev.  John  H.  Walker,  Lexington,  Ky. 
Application  filed  April  29,  1903. 

The  wheel  is  supported  between  and  bears  against 
thrust  plates. 

761.565.  Trolley  Mechanism.  John  H.  Walker,  Lex- 
ington, Ky.     Application   filed  July  29.   1903. 

A  connecting  device  between  the  trolley  conductor  and 
motor  cable  is  described. 

761,566..  Trolley.  John  H.  Walker,  Lexington.  Ky. 
Application   filed  July  29,    1903. 

Details  are  described. 


761,567.  Trolley.  John  H.  Walker,  Lexington,  Ky. 
AppHcation  filed  December  24,   1903. 

Harp   prongs   hold    the  trolley  wheel  on   the    wire. 

761,572.  Electric  Fire  and  Burglar  Alarm.  William 
C.  Barger,  Mammoth,  W.  Va.  Application  filed 
March  31,  1904. 

A  push  button  has  contacts  forming  terminals  of  an 
electric  circuit  through  a  bell  and  a  spring  bar  has  con- 
nections for  a  cord.  A  screw  is  connected  to  the  spring 
bar  and  arranged  in  line  with  the  push  button  to  depress 
it  when  tension  on  the  spring  bar  is  released. 

761,574.     Trolley  Protector.     John  H.  Best,  Jr.,  San- 
dusky,  Ohio.     Application  filed  January  8,    1904. 
Rigid  plates  on  either  side  of  the  trolley  sheave  protect 
the  wheel. 

761,588.  Rail  Cleaner.  Paul  C.  Hunter  and  William 
C.  Bamber.  New  York,  N.  Y.  Application  filed 
December  23,  1902. 

A  contact  shoe  is  carried  by  the  car.  A  brush  mounted 
in  a  frame  is  provided  with  a  gearing  operated  by  contact 
with  a  rail,  for  imparting  rotarv  motion  to  the  brush. 
Air  pressure  lifts  the  frame  to  raise  the  brushes  from  the 
rail.      CSee   cut.) 


NO.    761,588. — RAIL    CLEANER. 

761.611.  Trolley  Pole,  Charies  F.  Ritchel,  Bridge- 
port, Conn.,  assignor  to  the  International  Perfect 
Electrical  Supply  Company.  Application  filed. 
September   17,   1903. 

The  trolley  pole  is  provided  with  an  elastic  extension 
which  carries  the  trolley  wheel. 

761,616.  Selective  Party-line  Telephone  System. 
Albert  J.  Springborn.  Cleveland,  Ohio,  Original 
application  filed  April  3,  1903.  Divided  and  this 
application   filed   June  27,    1903. 

The  system  contains  a  movable  selecting  device,  a  cable 
having  3  pair  of  plugs,  the  cable  being  separable  inter- 
mediate its  length,  and  a  pair  of  conductors  in  the  select- 
ing device.  j\leans  within  tlie  device  connect  the  con- 
ductors and  connections  are  supplied  whereby  the  move- 
ment of  the  selecting  device  opens  the  cable  and  places 
the  sources  of  power  in  a  circuit  with .  one  of  the  plugs 
and  the  selecting"  device.  Other  means  within  the  select- 
ing device  break  the  connections  after  a  predetermined 
time.   ■ 

761.630.  Recorder  for  Bell  Buoys.  John  A.  Fair- 
banks, Cambridge,  Mass.,  assignor  to  Henry  R. 
Bradley,  Bangor,  Maine.  Application  filed  Au- 
gust  30   1901.     Renewed   October  30,    1903. 

An  audible  signaling  mechanism  is  arranged  on  the 
buoy,  together  with  means  for  electrically  actuating  tlie 
signaling  mechanism.  Wires  lead  from  the  actuating 
mechanism  to  an  electric  generator  located  at  a  station 
distant  from  the  buoy  and  an  automatic  circuit-closer  and 
breaker  is  arranged  to  intermitlingly  close  and  break  the 
circuit  to  produce  signals  corresponding  with  the  chart 
number  assigned  to  the  buoy.  A  recorder  located  at  the 
station  is  so  electrically  connected  to'  the  buoy  signaling 
mechanism  as  to  record  at  (he  station  tlie  proper  working 
of  the  signaling  mechanism  on  the  buoy. 

761,636.  Auxiliary  Fire-alarm  System.  William  L. 
Denio,  Rochester,  N.  Y..  assignor  of  one-half 
to  Hobart  F.  Atkinson,  Rochester,  N.  Y.  Ap- 
plication filed  January  20,  1904. 

Magnetic  means  in  the  fire-alarm  box  release  separating 
spring's  in  a  normal  circuit  and  close  a  signal  circuit  when 
the  circuit  controller  is  actuated. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Ofiice)  that  expired  on 
June  7,    1904: 

364,204-     Railway    Signal.     James     H.    Armstrong,     Houston, 

Tex. 
364,235.      Electric      Gas-lighting      Apparatus.      Israel      Fisher, 

Medford,    Mass. 
364,271.     Telegraphy.     Louis    Maiche, ,  Paris,    France. 
364,344.     Galvanic-battery     Cell,     J.     Randolph     Hard,      New 

York,   N.   Y. 
364,429.      Electric  Clock.     Gustaf  E.  Mejer,  Providence,  R,  I. 
364.444.     Annunciator    System.     Paul    Seller,    San    Francisco, 

Cal. 

364.471.  Telegraphy.     Leo    Bock.  Jr.,  New   York.   N,    Y. 

364.472.  Recording  and  Reproducing  Sound  Waves.  Leo 
Bock,    Tr.,    New    '^'ork,    N.    Y. 

364,475.  Telephone  Transmitter.  James  W,  IJonta,  Phila- 
delphia. Pa, 

364,518.  Thermostatic  Circuit-closer,  Warren  S.  Jolinson, 
Milwaukee,  Wis. 

364,558,  364,559.  Electrical  Contact  Device  for  Hose 
Couplers.  VVilliam  F.  Wamsley  and  Thomas  Mcintosh. 
Walla   Walla.    Wash. 

364,619.  Relav  Instrument.  Granville  T.  Woods.  Cincin- 
nati. O. 


SPECIAL  MENTION. 

The  International  Steam  Pump  Company  of  New 
York  city  is  manufacturing  a  direct-connected  elec- 
tric pump  which  possesses  the  desirable  feature  of 
having  no  gearing,  the  pump  being  operated  from  a 
crank  on  the  motor  shaft. 

The  Northern  Pacific  takes  pleasure  in  stating  that 
it  can  now  supply  to  all  who  have  visited,  con- 
template visiting  or  are  interested  in  Yellowstone 
Park  a  large  panoramic  picture  of  the  park.  This 
■work   of   art   is   42   inches   long   by   38   inches   wide, 


and  is  done  in  15  colors.  It  shows,  absolutely,  the 
topography  of  the  park,  the  location  of  the  hotels. 
geyser  basins,  canyons,  roads,  lakes,  mountains  and 
all  features  of  the  park.  It  gives,  as  nothing  else 
can,  a  connected  idea  of  the  region  and  is  a  valuable 
picture  and  map  combined.  Framed,  it  is  orna- 
mental as  well  as  useful,  and  is  specially  suited  to 
the  school,  classroom  and  library.  This  panoramic 
picture  will  be  readv  for  distribution  in  tubes  about 
June  15th,  and  will  be  sent  to  any  address  by  A.  M. 
Cleland,  general  nassenger  and  ticket  agent.  St.  Paul, 
Minn.,  upon  receipt  of  35  cents.     Orders  will  betaken 


now  and  may  be  sent  direct  to  ^Ir.  Cleland  or 
through  any  of  the  general  or  district  passenger 
agents  of  the  Northern  Pacific  in  the  larger  cities,  or 
through  the  local  agents  in  Nortbern  Pacific  terri- 
tory. 

Much  success  is  met  by  J.  H.  Seaman  of  Chicago 
in  the  sale  of  his  Crown  cord  adjuster.  Points  of 
merit  attributed  to  this  adjuster  are  the  ease  of  its 
attachment  to  the  cord  without  removal  of  the  socket 
and  its  firm  hold  on  the  cord,  preventing  .slipping  and 
abrasion. 
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Electrical  Features   of   a   Large    Manu- 
facturing Plant. 

An  example  of  a  well-arranged  and  modern  manu- 
facturing plant  is  that  of  Pettibone,  MuUiken  &  Co. 
of  Chicago,  which  is  devoted  to  the  manufacture  of 
track  switches,  frogs  and  railroad  supplies  of  a  simi- 
lar nature.  The  plant  is  situated  on  the  outskirts 
of  the  city,  with  good  railroad  facilities.  It  consists 
of  two  main  buildings,  a  power  house  and  small 
office  building;  the  main  offices  of  the  company  are 
in  the  downtown  district  of  the  city. 

The  largest  building  is  280  by  700  feet  and  is  the 
machine  shop.  The  next  building  in  size  is  a  black- 
smith shop  200  by  280  feet.  Electric  drive  has  been 
adopted  throughout,  except  for  the  ventilating  sys- 
tem, and  the  installation  is  one  which  reflects  credit 
on  those  who  had  the  work  in  charge. 

Power   is   generated    in    a    separate   power  house 


equipping  therii  with  mechanical  stokers,  when  it  is 
deemed  necessary  to  do  so.  As  will  be  seen  by  the 
picture,  the  boiler  breeching  is  placed  on  top  of  the 
boilers.  The  breeching  is  five  feet  by  10  feet  in 
cross-section  and  opens  into  a  round  brick  stack  200 
feet  high,  with  an  interna]  diameter  of  nine  feet; 
Live  steam  may  be  admitted  to  the  fireboxes  for  the 
purpose  of  reducing  the  smoke.  To  the  left  of  the 
boilers,  as  seen  in  Fig.  2,  is  a  i,oco-horsepower 
vertical  heater.  This  stands  out  by  itself,  instead  of 
being  tucked  away  in  some  out-of-the-way  corner, 
as  is  so  often  the  case.  In  fact,  it  will  be  noted 
that  everything  about  the  plant  has  been  given  plenty 
of  space,  the  rooms  are  lofty  and  the  arrangement 
of  the  apparatus  in  the  boiler  and  generator  rooms 
is  such  that  nothing  is  crowded. 

The    gravity    system    of    lubrication    is    employed, 
the    oil    being    pumped    from    storage    tanks    in    the 


take  care  of  a  load  twice  as  great  as  the  output  of  the 
present  generating  system.  This  is  to  provide  for 
future  extensions.  Whenever  another  generating 
unit  is  put  in  all  that  then  will  be  necessary  is  to 
fill  in  the  instruments  on  the  blank  panels,  which 
can  be  done  without  disturbing  the  arrangement  at 
the  back  of  the  board.  Of  course,  this  means  that 
considerable  copper  now  in,  is  unnecessary,  but  it 
was  thought  that  the  interest  on  the  amount  in- 
vested in  the  extra  copper  will  be  more  than  over- 
balanced by  the  saving  which  will  result  in  the 
ease  and  quickness  with  which  future  additions  to 
the  switchboard  equipment  can  be  made.  In  a  large 
plant  employing  hundreds  of  men  a  temporary  shut- 
down of  only  a  few  minutes  means  dollars  lost,  and 
where  there  is  much  tearing  out  and  rearrangement 
of  switchboard  apparatus  it  is  next  to  impossible 
to  avoid  more  or  less  serious  interruptions  to  service. 


ELECTRICAL    FEATURES    OF    A    LARGE    MANUFACTURING    PLANT. — VIEW    OF    GENERATOR    AND    SWITCHBOARD. 


and  is  distributed  to  the  various  buildings  through 
tunnels,  which  are  also  used  for  the  steam  piping. 
The  power  house  is  divided  into  two  rooms,  the 
boiler  room  and  generator  room.  In  each,  space 
has  been  left  for  just  twice  the  .capacity  of  boilers 
and  generators  now  installed.  Fig.  i  is  a  picture 
of  the  generator  room,  showing  in  the  foreground 
the  generator  unit  and  the  switchboard.  The 
generator  is  of  Crocker-Wheeler  make,  direct- 
current,  with  16  poles,  running  at  85  revolutions  a 
minute.  It  is  direct-connected  to  an  AUis-Chalmers 
24  by  40  by  48-inch,  cross-compound  engine.  The 
capacity  of  the  unit  is  600  kilowatts,  which  is  more 
than  sufficient  for  the  present  needs  of  the  factory, 
which  was  but  recently  put  in  operation.  Later,  how- 
ever, when  the  plant  is  running  at  its  full  blast,  the 
whole  capacity  of  the  generator  will  be  utilized  and 
possibly  that  of  another  similar  unit,  as  the  plant  ■ 
grows. 

Steam  is  generated  in  the  boiler  room  adjoining 
the  generator  room,  an  interior  view  of  which  is 
shown  in  Fig.  2.  Three  Heine  boilers  of  500  horse- 
power each  are  at  present  installed,  and  are  now 
hand   fired,   though  provisions   have  been   made   for 


basement  up  into  two  tanks  near  the  ceiling  of  the 
generator  room.  From  here  it  flows  by  gravity  down 
to  the  bearings  of  the  machinery,  and,  after  cir- 
culating there,  flows  into  filters  in  the  basement. 
The  oil,  after  being  filtered,  is  returned  to  the  stor- 
age tanks,  ready  to  be  used  again.  There  are  two 
Turner  oil  filters  used,  of  150  gallons  capacity  each. 

Having  described  the  generating  plant,  the  method 
of  distribution  may  now  be  considered,  and  the  credit 
for  the  good  workmanship  and  design  of  this  part 
of  the  installation  is  due  to  Henry  Newgard  &  Co., 
electrical  contractors  of  Chicago,  who  designed  and 
built  the  switchboard  and  did  the  wiring  work. 

Beginning  at  the  generator,  the  cables  from  there 
are  carried  through  iron-pipe  conduits  in  the  base- 
ment (see  Fig.  3)  to  a  point  beneath  the  back  of 
the  switchboard ;  from  this  point  they  are  brought 
up  through  the  floor  to  two  large  terminals  at  the 
back  of  the  board  near  the  floor.  The  back  of  the 
board  as  mounted  in  the  shop  is  shown  in  Fig.  4. 

The  main  bus  bars,  shown  at  the  top  of  the  board 
in  Fig.  4,  are  made  up  of  eight  strips  of  copper,  one- 
fourth  by  four  inches  in  cross-section  and,  as  now 
placed,  are  of  sufficient  current-carrying  capacity  to 


The  main  bus  bars,  are  carried  on  brackets  at  the 
top,  seven-eighths  of  an  inch  of  slate  topped  by  one- 
half  inch  of  glass  giving  more  than  sufficient  insula- 
tion, the  voltage  of  the  system  being  250.  The  con- 
ductors to  the  wattmeter  are  made  up  of  six  strips 
one-fourth  of  an  inch  by  six  inches  in  cross-section. 
They  are  designed  to  carry  S.coo  amperes,  the  present 
maximum  operating  capacity'  of  the  board. 

Fig.  I  gives  a  very  good  view  of  the  front  of  the 
switchboard,  w'hich  is  eight  feet  high  by  20  feet 
long.  There  are  in  all  eight  panels.  Beginning  at 
the  right  of  the  board,  as  seen  in  Fig.  I,  the  first 
panel  is  a  blank  feeder  panel.  The  second,  third 
and  fourth  panels  are  for  feeders,  each  containing 
a  i,coo  and  a  500-ampere  circuit.  The  fifth  is  a 
total-output  panel.  The  generator  panel  is  No.  6, 
and  Nos.  7  and  8  are  left  blank. 

The  switchboard  equipment  is  composed  of  1-T-t. 
circuit-breakers,  all  the  hea\7  circuits  having  both 
circuit-breakers  and  fuses,  Weston  ammeters  and 
voltmeters,  a  General  Electric  v;attmeter  and_  Bos- 
sert  switches.  Especial  pains  have  been  taken  in  the 
construction  of  this  board  and  the  workmanship 
upon  it  is  of  a  high  grade.    Ail  the  bus-bar  work 


49« 

is  polished  and  the  panels,  which  are  of  Tennessee 
marble,  sawed  from  a  single  block,  are  polished  not 
only  in  the  front  but  in  the  rear  also.  The  field 
rheostat,  instead  of  being  mounted  at  the  back  of 
the  board,  is  mounted  at  the  ceiling  of  the  base- 
ment, shown  at  the  left  in  Fig.  4.  It  is  operated 
by  a  hand  wheel  at  the  front  of  the  board,   which 
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six  Soo,ooo-circular-mil  cables,  and  one  in  the  black- 
smith shop  has  two  cables  leading  Into  it  of  800,000 
circular  mils  each. 

The  motors  about  the  plant  are  mostly  installed 
for  group  drive  and  were  furnished  by  the  Crocker- 
Wheeler  Company.  They  are  mounted  overhead  and 
each    drives   by  belt   a    short   shaft   for   operating   a 
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connects  to  a  shaft  and  worm  gear  at  the  back,  the 
rheostat  being  operated  by  a  series  of  levers  in  the 
basement.  This  arrangement  was  devised  by  Mr. 
W.  Starr,  operating  engineer  of  the  plant,  and  places 
the"  rheostat  out  of  the  way  and  in  a  cool  place. 

From  the  switchboard  the  cables  return  to  the 
basement,  and  from  there  arc  led  through  a  tunnel 
to  the  machine  shop,  a  part  branching  off  through 
a  second  tunnel  to  the  blacksmith  shop.  A  view 
down  the  main  tunnel  is  shown  in  Fig.  5.  This  tun- 
nel is  six  feet  by  six  feet  and  contains  not  only  the 
wires  but  the  steam  piping  as  well.  As  seen  in  the 
picture,  the  cables  are  supported  near  the  roof. 
There  are  12  8oo,ooo-circular-mil  cables  for  power 
and  two  40O,G00-circular-mil  cables  for  lighting  cir- 
cuits. 

From  the  tunnels  Ihc  cables  are  led  to  distributing 
centers  at  various  points  in  the  factory  buildings. 
Fig.  6  shows  a  distributing  center  located  in  a  corner 


URING    PLANT.  —  INTERIOR    OF    BOILER    ROOM    SHOWING 
HEATER. 

group  of  machines.  From  six  to  10  machines  are 
run  in  a  group.  Four  motors  are  installed  for  driv- 
ing individual  machines.  Three  of  these  arc  in  the 
blacksmith  shop  for  operating  punches  and  shears 
and  the  fourth,  one  of  90  horsepower,  is  used  to 
drive  a  rail  saw  in  a  small  building  near  the  machine 
shop.  The  last-mentioned  motor  is  completely  en- 
closed in  an  iron  housing  to  protect  it  from  the 
flying  scraps  of  iron  from  the  saw,  which  would 
soon  play  havoc  with  the  commutator  and  bearings 
if  some  means  were  not  provided  for  their  protection. 

In  all,  25  motors  are  installed  for  various  pur- 
poses and  are  rated  as  iollows:  One  of  90  horse- 
power, six  of  75,  two  of  50,  one  of  35,  four  of  25, 
two  of  20,  four  of  15  and  five  of  10  horsepower, 
or  a  total  of  925  horsepower. 

Most  of  the  lighting  is  done  by  arcs,  of  which 
there  are  135  altogether,  run  two  in  series.  There 
are  only  about  500  incandescent  lamps  all  told,  which 
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Compressed  air  is  used  largely  for  various  pur- 
poses, principally  for  driving  tools  and  for  air  hoists. 
A  number  of  hoists  are  used  in  the  yard  adjacent 
to  the  machine  shop  for  handling  rails  and  the 
heavier  work. 

A  feature  which  is  contemplated  and  will  in  all 
probability  be  used  in  the  near  future  is  an  electric 
switching  locomotive  for  running  freight  cars  back 
and  fortn  in  the  yards  and  into  the  shop.  To  do  this 
with  an  ordinary  locomotive  means  to  fill  the 'build- 
ing with  smoke  and  noise,  and  it  is  thought  that  an 
electric   locomotive   will   obviate  this   nuisance. 


High-Speed  Steam-locomotive  Tests  in 
Germany. 

A  report  has  been  received  from  United  States 
Consul-general  Mason  treating  on  the  recent  high- 
speed steam-loco'motive  tests  in  Germany  following 
the  elaborate  experiments  in  high-speed  electrical 
traction.  These  carefully  prepared  trials  were  con- 
ducted to  decide  the  question  as  to  whether,  with  the 
existing  conditions  of  climate,  distances  between  large 
cities,  grades,  curves  and  the  present  standard  of 
track  and  bridge  construction  in  Germany,  the  speed 
of  express  passenger  trains  could  be  safely  and 
economically  increased  to  70  or  So  miles  per  hour, 
and,  if  so,  whether  steam  or  electricity  would  prove 
preferable  as  a  motive  power.  What  follows  is  taken 
from  Mr.  Mason's  report: 

The  electric  motor  trials  were  completed,  as  will  be 
remembered,  during  the  autumn  of  last  year,  with  the 
net  result  that  the  two  motor  cars  obtained  speeds 
of  about  two  miles  a  minute,  without  injury  to  the 
car  or  motor,  without  undue  strain  upon  the  track 
or  discomfort  to  passengers.  This  upon  a  straight, 
nearly  level  track,  14.5  miles  long,  and  of  the  heaviest 
and  most  solid  and  careful  construction,  with  inside 
guard  rails  to  minimize  the  effect  of  lateral  motion 
at  high  velocities.  But  as  the  railways  of  Germany 
involve  all  the  usual  variations  of  grade  and  frequent 
curves  of  a  radius  as  low  as  520  yards,  any  such 
pace  as  117  miles  an  hour  is  and  must  long  remain 
outside  the  limits  of  actual  practice.  It  remained 
for  the  new  locomotives  to  demonstrate  the  efficiency 
of  steam  up  to  So  or  85  miles  an  hour,  the  apparent 
limit  of  speed  development  under  existing  conditions. 

The  experiments  with  steam  locomotives  began 
about  the  end  of  February  and  were  continued  until 
the  middle  of  April.  The  tests  included  engines  of 
four  different  tj^pes,  each  built  by  a  different  German 
firm  or  company.  In  order  to  make  the  conditions 
as  nearly  aS  possible  those  of  actual  service,  the  load 
consisted  of  six  vestibule  cars  of  the  standard  D  type, 
weighing  about  30  tons  each,  one  of  which  had  been 
equipped  with  instruments  to  measure  and  record 
speed,  oscillation,  and  the  pull  exerted  by  the  engine 
at  each  part  of  the  run. 

The  first  trials  were  those  of  a  locomotive  built 
by  the  Egestorf  Machinery  Company,  at  Hanover. 
It  is  of  the  same  general  model  as  the  "Atlantic" 
type  in  the  United  States.  This  machine,  with  a  train 
of  six  cars,  attained  an  average  speed  of  iii  kilome- 
ters (68.97  miles)  an  hour  throughout  the  run,  and 
with  three  cars  a  pace  of  79.41  miles  an  hour.  The 
second    machine,    of    Grafenstadt    construction,    is    a 
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View  of  Hack  of  SwiicMjoard. 


of  the  machine  shop,  which  is  for  the  lighting  cir- 
cuits, six  in  number.  From  the  box  the  circuits 
are  carried  up  to  near  the  roof  and  run  out  to  their 
respective  lamps.  This  wiring,  as  well  as  the  power 
wiring,  except  the  heavy  cables  in  the  tunnel,  is  all 
run  in  iron-pipe  conduit.  Another  distributing  box, 
for  power  wiring  in  the  machine  shop,  is  shown  in 
Fig.  7.  This  is  mounted  on  the  wall,  and  entering 
it  are  four  Soo,ooo-circular-mil  cables.  The  buses 
of  this  distributing  center  are  made  especially  hea\'y, 
as  will  be  seen  by  the  picture.  The  boxes  for  these 
centers  are  of  a  good  grade  of  cabinet  work,  witli 
glass  doors,  so  that  the  position  of  all  the  switches 
may  be  seen  at  a  glance  without  opening  the  door. 
.\notlicr  box,  not  shown,  in   the  machine  shop,  has 


are  used  principally  in  the  office  building  and  in  small 
quarters,  where  an  arc  could  not  be  hung.  The  shops 
depend  almost  entirely  for  their  lighting  upon  the 
arcs.  Most  of  the  light  wiring  is  run  in  one-half 
or  three-fourths-inch  conduit. 

The  heating  and  ventilating  system  is  adequate. 
The  apparatus  was  furnished  by  the  American  Blower 
Company.  The  air  is  first  heated,  when  heat  is' 
necessary,  by  passing  over  steam  pipes  in  a  large 
enclosed  chamber.  The  steam-driven  fans  then  force 
the  air  through  galvanized-iron  pipes,  the  cross- 
section  of  which  is  reduced  at  each  outlet,  the  latter 
being  provided  at  frequent  intervals  and  placed  so 
as  to  direct  the  air  downward.  The  dampers  to  the 
outlets  arc  controlled  by  a  thermostatic  arrangement. 


compound  locomotive,  likewise  of  the  Atlantic  type, 
in  which  the  cylinders  arc  placed  far  back  and  the 
piston  head  geared  by  a  short  connecting  rod  to  the 
crank  pin  of  the  rear  driving  wheel.  This  engine 
made  with  the  full  train  a  run  of  118  kilometers 
(73.32  miles)  and  with  three  cars  76.42  miles  an 
hour,  and  showed  good  results  as  to  fuel  and  steam 
consumption.  The  third  contesting  machine  was  an 
eight-wheeled  compound  engine,  equipped  with 
Schmidt's  device  for  superheating  steam.  It  was 
designed  by  Baurath  Garbe  and  built  by  the  well- 
known  firm  of  A,  Borsig,  at  Tegel,  near  Berlin.  This^ 
engine  was  not  built  specially  for  these  trials,  but 
is  one  of  a  number  of  the  same  type  which  have 
been  constructed  by  the  same  firm  and  supplied  for 
service  to  the  royal  Prussian  railway  administration. 
This  engine  attained  witli  the  full  train   12S  kilonic- 


June   i8,   1904 


FIG,     5.       CABLE     AND    STEAM-PIPE    TUNNEL     IN    LARGE 
MANUFACTURING    PLANT. 

ters  (79.53  miles)  and  with  three  cars  a  speed  of 
84.5  miles  an  hour,  the  energy  developed  being  about 
2,000  horsepower. 

The  fourth  competitor  was  an  engine  of  a  wholly 
original  type,  designed  by  Chief  Engineer  Wittfeld 
of  the  Prussian  Railway  Administration,  and  built 
by  Henschel  &  Sons  of  Cassel.  Before  being  brought 
to  Berlin  it  was  tested  on  one  of  the  state  lines  near 
Gottingen,  and  since  the  trials  were  finished  it  has 
been  dismantled  and  shipped  for  exhibition  at  the 
World's  Fair  in  St.  Louis.  Its  most  striking  pecu- 
liarities are  that  it  is  so  built  that  the  engineer  stands 
in  front  within  a  glazed  cab,  like  the  motorman  of 
an  electric  car,  and  both  engine  and  tender  are  cov- 
ered with  a  sheathing  of  sheet  iron  with  glazed 
windows  and  so  arranged  as  to  provide  a  covered 
passage  from  front  to  rear.  The  engine  is  carried 
on  12  wheels — a  four-wheel  truck  in  front  and'  rear 
and  between  them  the  two  pairs  of  drivers,  coupled 
in  the  usual  manner.  This  arrangement  is  for  the 
purpose  of  securing  a  smooth  steadiness  of  motion 
despite  curves  or  irregularities  of  track  surface. 
The  engine  is  of  the  compound  type,  the  high-pres- 
sure cylinder  being  located  midway  between  the  side 
frames,  where  its  piston  connects  with  an  inside 
crank  on  the  forward  driving  shaft.  The  low-pres- 
sure cylinders,  of  which  there  are  two  of  equal  diam- 
eter, are  external  and  drive  two  outside  cranks  set 
parallel  to  each  other  and  on  the  same  side  of  the 
axle  90°  from  the  inside  crank  that  connects  with 
the  high-pressure  cylinder.  This  secures  an  even 
balance  between  the  ret^iprocating  parts,  from  which 
important    results    have    been    expected.     The   boiler 
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FIG.    6.       ONE    OF   THE   LIGHTING   CENTERS    IN    LARGE 
MANUFACTURING    PLANT. 

is,  from  the  European  standpoint,  enormous,  having 
2,766  square  feet  of  heating  surface,  and  it  is  calcu- 
lated that,  with  a  coal  consumption  of  2.5  pounds 
per  horsepower-hour,  it  will  develop  about  1,775 
horsepower.  It  weighs  76.S  tons  and  cost  $23,800. 
The  tender  w^eighs  47  tons  and  carries  seven  tons 
of  coal  and  4,400  gallons  of  water,  which  it  is 
equipped  to  take  up  at  speed,  as  is  done  on  some 
lines  in  the  United  States.  At  the  recent  tests  this 
engine  slightly  sui-passed  all  its  competitors,  attain- 
ing a  speed  of  128  kilometers  (79.53  miles)  per  hour 
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with  six  cars  and  85.12  miles  with  half  that  number. 
While,  therefore,  its  speed  with  the  full  train  was 
the  same  as  that  of  the  Borsig  superheater,  the  Cas- 
sel machine  did  one  kilometer  (0.62  mile)  better 
with  the  light  load,  a  difference  so  slight  that  it 
might  easily  have  been  influenced  by  varying  con- 
ditions of  wind. 

Among  the  incidental  demonstrations  made  by  the 
tests  was  the  fact  that  with  the  pneumatic  brakes 
now  in  use  on  German  vestibule  cars  it  required  a 
full  minute  and  a  distance  of  1,093  yards  to  stop  a 
train  of  six  cars  running  at  85  miles  an  hour.  Ger- 
man first-class  trains  are  equipped  for  a  maximum 
speed  of  85  kilometers  (52.8  miles)  an  hour,  and 
their  brakes  are  capable  of  stopping  a  train  running 
at  that  speed  on  level  track  within  a  distance  of 
about  433  yards.  If,  therefore,  any  approach  to  the 
higher  speeds  which  will  be  made  possible  by  these 
new  types  of  locomotives  should  be  adopted,  the 
change  will  involve  important  modifications  in  brakes 
and  signal  systems,  which  are  based  on  present  lim- 
itations of  speed  and  braking  power. 

Pending  the  preparation  and  issue  of  the  official 
report,  on  which  the  ultimate  conclusions  will  be 
based,  a  Berlin  engineer.  Dr.  Reichel,  has  given  some 
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interesting  comparisons  of  cost  between  steam  and 
electric  traction  from  the  standpoint  of  German  prac- 
tice and  illustrated  by  the  recent  experiments  with 
both  motive  forces.  A  steam  train  of  five  cars  and 
a  standard  locomotive  weighs  330  tons,  seats  168 
passengers,  and  uses  at  full  speed  1,400  horsepower. 
The  electric  train  of  one  motor  cai  and  four  trail 
cars  weighs  260  tons,  seats  180  passengers,  and 
utilizes  1,000  horsepower.  Each  train  and  engine 
costs  for  initial  construction  about  $roo,ooo.  The 
operating  cost  of  the  steam  train  is  fixed  by  Dr. 
Reichel  at  12%  cents  per  loo-seat-kilometers,  and  11% 
cents,   or  one  cent  cheaper  for  the   electric  train. 


International  Electrical  Congress. 

Acceptances  of  membership  in  the  International 
Electrical  Congress  of  September  I2th-I7th  in  St. 
Louis,  now  number  1,702,  and  over  160  specially 
invited  papers  are  promised  in  all.  One  thousand 
certificates  of  membership  have  been  issued  to  those 
who  have  become  members  by  sending  in  their  sub- 
scription, and  about  ico  more  certificates  are  about 
to  be  issued. 

Efforts  are  being  made  to  secure  the  manuscripts 
of  as  many  of  the  160  papers  as  possible,  by  the 
first  of  July,  in  order  to  have  them  printed  in  ad- 
vance and  distributed  among  the  congress  members 
at  St.  Louis.  Thus  far,  six  papers  have  been  deliv- 
ered, and  many  more  are  promised  by  that  date. 

The  programmes  scheduled  for  Sections  D  and  E 
are  here  given : 

Section  D. — "Electrical  Transmission  Plants  in 
Switzerland,"  E.  Bignami ;  "Conditions  Conducive 
to  Economy  in  Motor  Design,"  H.  M.  Hobart : 
"Transmission  of  .Alternating  Currents  Over  Lines 
Possessing  Capacity."  Maurice  Leblanc;  "Utilization 
of  Hydraulic  Powers  in  Italy."  Professor  G.  Men- 
garini ;  "High-potential  Long-distance  Transmission 
and  Control."  Professor  F,  G.  Baum ;  "The  Towner 
System  of  Line  Construction,"  P.  O.  Blackwell ;  "The 
Use  of  Aluminum  as  an  Electrical  Conductor,"  H. 
W.  Buck :  "High-tension  Insulators,"  V.  G.  Con- 
\erse ;  "Line  Construction,  and  Insulation  for  High 
Tensions,"  M.  H.  Gerry,  Jr. ;  "Bay  Counties  Trans- 
mission System,"  L.  M".  Hancock ;  "Some  Practical 
Experiences  in  the  Operation  of  Many  Power  Houses 
in  Parallel,"  R.  L.  Hayward ;  "Long-distance  Power 
Transmission."    J.    F.    Kelly    and     .'\.     C.     Bunker: 


499 

"Transmission  and  Distribution  Problems  Peculiar 
to  the  Single-phase  Railway  System,"  P.  M.  Lin- 
coln; "The  Maximum  Distance  to  which  Power  Can 
be  Economically  Transmitted,"  R.  D  Mershon  • 
"Pioneer  Work  of  the  Telluride  Power  Company" 
P.  N.  Nunn;  "The  High-tension  Transformer  in 
Long-distance  Power  Transmission,"  J.  S,  Peck- 
"American  Practice  in  High  Tension,"  Dr.  F.  A.  C 
Perrine;  "Theory  of  Single-phase  Motors,"  Dr.  C 
P.   Steinmetz. 

Section  £.— "Impregnated  Arc-light  Carbons" 
Professor  Andre  Blondel ;  "Single-phase  Motors" 
Max  Deri;  "Rates  for  Electricity  Supply,"  E  de 
Fodor;  "Insulating  Materials  in  High-tension  Ca- 
bles," E.  Jona;  "Upon  a  Means  for  Compensating 
the  Series  Connection  of  Induction  Motors,"  Pro- 
fessor W.  Kiibler:  "Storage  Batteries,"  KarlRoder- 
bourg;  "Commercial  Limits  of  Electric  Transmis- 
smn,  with  Special  Reference  to  Lighting  Service," 
Guido  Semenza ;  "The  Superiority  of  the  Alter- 
nating Current  for  Distribution  in  Large  Cities^" 
Dr.  G.  Stern  ;  "Measurements  of  the  Energy  of  Light 
and  Heat  Radiation  from  Electric-light  Sources," 
Dr.  W.  Wedding;  "Recent  Improvements  in  Elec- 
trolytic Meters,"  Arthur  Wright;  Subject  to  be  an- 
nounced, Professor  S.  P.  Thompson;  "The  Testing 
of  Alternating-current  Generators,"  B.  A.  Behrend; 
"Protection  and  Control  of  Large  High-tension  Dis- 
tribution Systems,"  George  Eastman ;  "Rotary  Con- 
verters and  Motor  Generators  "iii  Connection  with 
the  Transformation  of  High-tension  Alternating  Cur- 
rent to  Low-tension  Street  Current,"  W.  C.  L.  Eglin; 
"The  Effect  of  Steam  Turbines  on  Central-station 
Practice,"  W.  L.  R.  Emmet;  "Underground  Elec- 
trical Construction,"  Louis  A.  Ferguson;  "Storage 
Batteries  as  an  Adjunct  to  Central-station  Equip- 
ment," Gerhard  Goettling;  "American  Meter  Prac- 
tice," G.  Ross  Green;  "Metering  Efficiency  on  Cus- 
tomers' Premises,"  Caryl  D.  Haskins ;  "Steam  Tur- 
bines," Francis  Hodgkinson;  "Incandescent  Lamps," 
John  W.  Howell;  "Distributing  Systems  from  the 
Standpoint  of  Theory  and  Practice,"  Philip  Torchio ; 
"The  Selection  of  a  Distributing  Svstem  for  a  Large 
City,"   W.    F.    White. 

The    Rapid-transit   Problem  in    London. 

[I'rom  the  London  correspondent  of  the  Western  Electrician.] 

The  royal  commission  which  was  appointed  in 
April,  1903,  to  inquire  into  the  conditions  of  trafiic 
in  London  and  to  report  as  to  wdiat  remedies  were 
desirable  to  bring  the  condition  of  things  more  into 
line  with  modern  requirements  will  have  finished 
taking  evidence  by  the  time  this  is  printed.  The 
scope  of  the  terms  of  reference  to  the  commission 
has  been  an  exceedingly  wide  one.  and  it  has  necessi- 
tated having  the  views  even  of  the  electric-light  and 
gas  companies  in  respect  to  the  breaking  up  of  the 
streets  for  the  laying  of  mains  and  the  obstruction 
to  vehicular  traffic  caused  thereby.  However, 
tedious  as  undoubtedly  the  proceedings  have  been  at 
times,  the  main  object  of  the  inquiry,  viz.,  the  pres- 
ent backwardness  of  transportation  facilities  of  all 
kinds,  has  brought  forward  much  that  is  of  exceed- 
ingly great  interest,  and  the  final  report  of  the  com- 
mission should  be  a  document  widely  read. 

Probably  the  one  great  feature  of  the  evidence 
put  before  the  commissioners  has  been  the  number 
of  schemes  involving  enormous  sums  of  money  to 
be  expended  upon  street  widenings  and  improve- 
ments in  order  to  accommodate  the  new  methods  of 
locomotion  suggested.  A  few  of  them  may  be 
mentioned.  The  London  County  Council  has 
strongly  advocated  the  universal  adoption  of  shallow 
subway  tunnels  within  a  mile  or  two  of  the  center 
of  London,  communication  within  which  is  the  most 
difficult  part  of  the  problem  which  has  to  be  solved. 
These  subw-ays  would  be  more  or  less  after  the  style 
of  those  in  Boston  and  New  York,  viz.,  to  take  tram- 
ways only.  Again,  the  mayor  of  Westminster,  which 
place  is  one  of  the  London  self-governing  bodies, 
put  forward  a  more  ambitious  scheme  of  subways, 
which  would  accommodate  tramways,  pedestrians, 
electric,  gas,  hydraulic  and  other  mains,  as  w-ell  as 
sewers.  A  still  more  drastic  proposal  came  from  two 
witnesses,  and  w-as  that  double-decked  streets  should 
be  constructed  with  tramways  on  the  surface,  both 
above  and  below-,  and  overhead  electric  railways  ■ 
spanning  the  tramways.  Then  vve  have  had  Mr.  Bchr. 
the  monorail  enthusiast,  expounding  upon  the  advan- 
tages and  virtues  of  his  system,  where  the  legs  of  the 
spans  should  be  placed  in  suburban  back  gardens 
and  the  trains  should  run  at  the  level  of  the  top 
window's  of  the  houses. 

Many  of  the  originators  of  the  schemes  referred 
to  above,  how-ever,  would  seem  to  have  worked  upon 
the  basis  that  London  is  absolutely  devoid  of  any 
means  of  getting  about  and  that  the  ground  is  per- 
fectly clear  for  their  proposals  to  be  put  into  effect 
within  a  reasonable  period.  From  that  point  of 
view-,  therefore,  it  is  to  be  feared  that  tiieir  projects 
w-ill  not  have  an  importance  in  the  minds  of  the 
commission  commensurate  with  the  expense  and  time 
involved  in  their  preparation  in  the  form  of  evidence. 

It  w-as  stated  in  evidence,  and  quite  trulj-.  that  it 
takes  as  long  to  cross  London  today  as  it  did  15  or 
20  years  ago.  This  has  been  brou.ght  about  t(>  ri 
.great  extent  by  the  sysiein  01  legislation,  and  Parli.-i- 
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ment,  having  created  the  existing  conditions  of 
things,  has  now  to  set  it  right  again.  For  instance, 
the  introduction  of  electric  tramways  into  London 
has  been  retarded  to  an  extraordinary  degree  by  the 
conditions  attaching  to  the  Tramways  Act  of  1870, 
which  was  framed  to  meet  the  conditions  which  then 
attached  to  horse  tramways  and  has  not  been 
amended  or  modified  since.  Again,  the  promotion 
of  railways  has  taken  place  not  with  the  object  of 
opening  up  new  districts,  but  merely  with  the  idea  of 
picking  out  an  area  where  a  good  population  already 
existed,  so  that  there  are  short  lengths  of  line  here 
and  there,  with  no  reallv  good  through  routes  avail- 
able without  frequent  changing  and  consequent  loss 
of  time.  It  must  be  said  that  the  tube  railways  have 
been  faulty  in  this  direction. 

Probably  the  quickest  means  of  short-distance  trav- 
eling for  the  general  population  is  bj'  means  of  elec- 
tric tramways,  and  it  is  in  this  respect  that  London 
is  sadly  deficient.  There  are  several  reasons  for 
this.  In  the  city  proper,  which  is  under  the  control 
of  a  body  having  the  supreme  voice  concerning  its 
own  affairs,  tramways  of  any  description  have  never 
been  permitted,  perhaps  a  not  unwise  decision  in 
view  of  the  very  narrow  main  thoroughfares.  Apart 
from  the  city,  however,  the  present  disgraceful  lack 
of  tramway  facilities  is  to  be  traced  to  the  conserva- 
tive policy  of  the  various  London  county  councils, 
no  matter  what  their  political  constitution  may  nave 
been.  Not  that  London  differs  much  in  this  latter 
respect  from  the  other  large  towns  of  Ihe  countryj 
but  there  has  been  this  important  difference,  viz., 
that  the  governing  bodies  of  the  large  provincial 
towns,  conservative  though  they  may  be  in  other 
respects,  have  eagerly  taken  advantage  of  the  ad- 
vances of  science,  whereas  in  London  the  policy 
seems  to  be  always  to  wait  until  someone  else  has 
proved  their  value. 

Ever  since  the  London  County  Council  came  into 
existence  its  policy  has  been  to  get  the  complete 
control  of  all  the  tramways  within  the  county.     Con- 


With  regard  to  railway  accommodation,  apart  from 
the  rather  revolutionary  proposals  referred  to  at  the 
commencement  of  these  notes,  a  very  prevalent  feel- 
ing was  that  so  far  as  the  covering  of  districts  was 
concerned,  practically  all  that  was  necessary  had 
been  done.  But  the  mischief  was  caused  by  the 
insufficiency  and  sluggishness  of  the  services.  If 
one  picks  up  a  railway  map  of  London  it  is  difficult 
to  point  out  any  district  in  the  county  which  is  not 
adequately  served  by  railway  lines.  What  is  really 
needed  is  that  the  existing  means  of  communication 
should  be  put  into  the  hands  of  an  efficient  manage- 
ment, which  should  consolidate  and  weld  the  whole 
into  an  harmonious  tmdertakmg  which  would  be  of 
the  maximum  utility  to  the  whole  of  the  community. 
That  this  is  no  light  undertaking  is  fully  appreciated, 
but  it  should  not  be  impossible,  especially  if  all  rail- 
way managers  are  sincere  in  their  declaration  of 
willingness  to  help  in  any  possible  way.  Greater 
intercommunication  between  one  company's  system 
and  another  is  imperative,  together  with  a  keener 
appreciation  of  the  advantages  of  electric  traction. 

One  must  also  take  into  consideration  the  fact 
that  a  considerable  mileage  of  tube  railways  is  at 
present  under  construction,  in  addition  to  which  the 
inner  circle  is  in  process  of  reconstruction  for  electric 
traction.  All  these  things,  coupled  with  the  endeavor 
to  work  the  electrified  district  raihvay  in  conjunction 
with  the  electric  tramways  in  the  west  of  London, 
almost  forces  upon  one  the  opinion  that  the  royal 
commission  has  been  called  upon  to  solve  a  problem 
which  in  some  ways  is  almost  on  the  verge  of  solving 
itself. 

One  direction  in  which  much  good  might  result 
would  be  the  appointment  of  a  special  tribunal  hav- 
ing the  sole  care  of  traffic  facilities  in  the  metropolis. 
This  idea  is  favored  by  the  commission,  and  the 
existence  of  such  a  body  which  miglit  examine 
schemes  and  modify  them  before  they  are  submitted 


Storage-battery    and    Booster    Plant    in 
Concord,  New  Hampshire. 

The  Boston  and  jVIaine  railway  soon  after  it  ob- 
tained control  of  the  Concord  Street  Railway  property, 
erected  commodious  car  barns  near  its  extensive  re- 
pair shop  at  Concord,  New  Hampshire.  An  aux- 
iliary and  emergency  transformer,  booster  and  stor- 
age-battery plant  was  installed  at  these  barns  a 
year  and  a  half  ago.  The  operation  of  this  auxiliary 
plant  during  the  time  since  it  was  installed  has 
been  entirely  satisfactory,  and  a  brief  description 
of  it  will  be  interesting. 

The  battery  consists  of  264  cells  of  Chloride 
accumulator,  with  11  plates  to  the  cell,  and  is  of 
800-ampere-hours  capacity.  There  have  been  ab- 
solutely no  renewals  since  installation  and  the  weekly 
record  shows  an  average  of  26^/2  hours  service  a  day. 
Without  the  battery  the  line  would  show  a  drop 
of  at  least  100  volts  at  the  extremity,  where  the 
barns   are   located. 

The  battery  and  booster  set  are  in  series  in  the 
line  circuit.  Fig.  i  shows  the  booster  set  and  switch- 
board, located  at  the  barns.  The  battery,  as  shown 
in  Fig.  2,  is  in  a  well  lighted  and  ventilated  room. 
The  cells,  24  by  iS  by  iS  inches,  are  set  on  heavy 
porcelain  insulators,  and  these  in  turn  are  set  on 
one-inch  glass  plates  on  a  floor  heavily  tarred.  The 
battery  shows  an  efficiency  of  90  to  95  per  cent. 

The  battery  and  booster  float  upon  the  load  during 
light  service  and  are  of  great  value  for  regulation 
and  are  also  ready  at  all  times  to  take  the  whole 
load  for  a  short  period  in  emergencies  or  help  out 
the  generating  plant  on  heavy  loads.  In  the  ma- 
chine   room    are    located     one     300-kilowatt    rotary 
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sequently  private  enterprise  has  been  completely  ex- 
terminated, with  the  result  that  many  promising 
schemes  have  had  to  be  abandoned.  In  this  the  coun- 
cil's hand  has  been  considerably  strengthened  bv  the 
present  state  of  the  law.  At  present  there  are  three 
methods  by  which  tramway  powers  can  be  secured  : 
(i)  By  act  of  Parliament,  (2)  provisional  order 
granted  by  the  Board  of  Trade  and  confirmed  by 
Parliament,  (3)  light-railway  order.  In  connection 
with  the  two  former  the  local  authority  has  an 
absolute  veto,  i.  e.,  under  standing  orders  of  the 
Houses  of  Parliament  no  tramway  scheme  can  be 
introduced  unless  the  promoters  can  produce  the 
consent  of  the  local  authority,  and  it  is  easy  to  im- 
agine to  what  use  this  power  can  be  put.  In  London 
the  County  Council  frankly  states  it  wants  no  com- 
panies, and  no  amount  of  bribery  will  alter  that 
decision.  In  regard  to  light-railway  procedure,  if  a 
tramway  were  to  be  promoted  by  a  company  in 
London  under  the  light-railway  act  (as  a  matter  of 
fact  it  never  is,  as  the  act  was  never  intended  for 
London)  the  County  Council  would  at  once  offer 
to  take  similar  powers  and  so  secure  the  preference. 

Obviously,  therefore,  under  this  system  tramway 
progress  cannot  possibly  go  forward  uniformly 
throughout  the  county  with  the  rapidity  that  is 
necessary  to  the  commercial  needs,  chiefly  for  the 
reason  that  the  commitments  of  the  County  Council 
in  various  directions  compel  slow  movement.  An 
additional  factor  to  this  retardation  is  the  weak 
state  of  the  municipal  money  market.  The  last  Lon- 
don County  Council  loan  was  issued  at  95. 

But  it  would  appear  that  nothing  that  the  royal 
commission  might  recommend  can  alter  matters  in 
respect  to  tramways,  for  the  County  Council,  having 
gone  so  far  and  having  electrified  a  large  percentage 
of  the  lines  besides  owning  the  remainder,  would  be 
we'll  left  alone  to  complete  the  work,  which  may  not 
be^  long  delayed  now.  The  real  fact  is  that  the  com- 
mission should  have  been  appointed  years  ago  and 
some  drastic  recommendations  of  the  nature  fore- 
shadowed by  some  of  the  witnesses,  such  as  the 
abolition  of  the  veto,  etc.,  would  have  had  a  bene- 
ficial  effect. 


to  Parliament  would  be  beneficial  in  several  ways. 
It  would  save  much  of  the  expense  at  present  in- 
volved, as  well  as  create  a  uniformity  of  procedure. 
At  present  there  are  too  many  methods  by  which  the 
same  end  may  be  attained. 

Communication  within  the  city  boundaries  will 
receive  special  attention  in  the  report,  but  it  is  doubt- 
ful whether  tramways  on  the  surface  will  be  recom- 
mended. The  choice  will  lay  between  shallow  sub- 
way tramways  and  deep  level  tube  railways.  With 
regard  to  the  former  the  opinion  has  been  expressed 
that  a  revolution  will  take  place  at  the  instance  of 
the  business  men,  owing  to  loss  of  business  during 
construction,  if  this  method  were  adopted.  There 
is  certainly  a  great  prejudice  against  such  subways. 
However,  I  will  not  attempt  to  anticipate  the  report 
of  the  commission  too  definitely, 

A  great  deal  of  time  has  been  devoted  to  the  con- 
sideration of  the  vehicular  and  pedestrian  traffic  on 
the  surface  and  the  general  forms  of  obstruction. 
One  fact  may  be  worth  mentioning,  and  that  is  the 
part  played  by  Americans  in  bringing  about  the  ap- 
pointment of  the  commission.  In  1902  Mr.  Morgan 
and  Mr.  Yerkes,  together  with  some  English  pro- 
moters, had  a  big  fight  for  the  possession  of  the 
Piccadilly-City  route  for  a  tube  railway.  All  the 
other  promoters  were  very  quickly  put  out  of  the 
running.  Mr.  Yerkes  got  a  few  short  lines,  and, 
practically  speaking,  Mr.  Morgan  was  left  with  the 
main  route  in  conjunction  with  the  London  United 
1  ramways  Company.  Great  things  were  promised 
the  public,  the  lines  being  15  miles  in  length,  by  far 
the  largest  tube  railway  ever  constructed.  But  dur- 
ing the  parliamentary  summer  recess  Morgan  and  the 
tramway  company  quarreled,  with  the  result  that  the 
project  fell  to  the  ground.  Yerkes  very  soon  after- 
ward captured  the  tramway  company.  Great  indig- 
nation was  expressed  in  Parliament  that  London 
railways  should  be  made  the  shuttlecock  of  American 
millionaires,  with  the  result  that  the  government  was 
compelled  to  appoint  a  royal  commission  in  order 
that  a  little  firmer  grip  might  be  had  upon  the  man- 
ner in  which  these  things  have  been  carried  out  in  the 
past.  G. 


converter,  the  booster  set,  switchboard,  two  oil- 
cooled  transformers  for  changing  three-phase  to 
two-phase  current  for  the  rotary  converter  and  a 
Westinghouse   regulator   for  polyphase  currents. 

The  switchboard  consists  of  five  panels  of  black 
marble.  Two  panels  are  for  the  battery  and  booster 
set  and  the  other  three  for  line  service.  Westing- 
house  and  General  Electric  instruments  are  used  and 
at  the  farther  end  of  the  board,  as  shown  in  Fig.  i, 
are  two  instruments  hinged  so  they  may  be  in  view 
from  any  part  of  the  room.  These  instruments  are 
a  synchroscope  and  a  power-factor  meter.  Other  in- 
struments on  the  board  are  I-T-E  circuit-breakers, 
a  Bristol  recording  voltmeter,  Thomson  ammeter 
and  General  Electric  differential  wattmeter  for  the 
battery.  Mr.  L.  E.  Chase  has  had  charge  of  the 
plant  since  its   installation. 


Reuter's  Telegraph  Company. 

Admiral  John  Hay.  presiding  at  a  recent  meeting 
of  Reuter's  Telegraph  Company,  gave  out  some  in- 
teresting information  concerning  the  distribution  of 
news  from  the  scenes  of  existing  wars.  He  said 
that  the  company  had  been  put  to  great  expense  in 
regard  to  the  Somaliland  campaign,  without  any  ade- 
quate return,  and  very  great  expense  was  involved 
in  reporting  the  naval  and  military  operations  in 
the  Russo-Japanese  war.  Interpreters  were  indis- 
pensable, because  messages  sent  over  the  Japanese 
field  wires  must  be  written  in  Japanese,  which  meant 
that  the  telegrams  must  be  first  translated  into  the 
language  at  the  front,  and  then  retranslated  into 
English  at  the  base.  The  most  rigorous  censorship 
was  in  force  on  the  Russian  as  well  as  on  the 
Japanese  side,  which  explained  the  meagerness  of 
many  reports  received  in  other  countries.  The  com- 
pany had  many  triumphs  to  record  in  the  matter  of 
early  information  concerning  military  and  naval 
events  of  the  war,  and  the  company's  prestige  as 
a  distributor  of  news  stood  high  in  Japan  and  China. 
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Conventional    Signs    Used    by    Foreign 
Electrical  Draftsmen. 

By  Arthur  d'Rositra,  E.  E. 

Blue  prints  and  drawings  laid  out  by  German, 
Austrian  and  Italian  engineers  and  draftsmen  in 
their  designs  for  wiring  of  buildings,  etc.,  are  gen- 
erally most  elaborate.  Every  little  detail  is  shown 
in  a  most  painstaking  manner,  and  the  signs  here 
illustrated  are  universally  used  in  the  countries  men- 
tioned to  designate  the  material  or  apparatus  to  be 
used  for  proposed  plants. 

One  readily  gets  accustomed  to  them,  and  I  find 
that  in  estimating  for  foreign  work  that  the  use 
of  foreign  prints  with  these  symbols  greatly  accel- 
erates the  capabilities  of  the  estimate  department. 
The  following  conventional  symbols  are  used  in 
the   three   above-named   countries : 


X 


--0 


Fi.xed  incandescent  lamp. 


Portable  incandescent  lamp. 


Stationary     group     of     incandescent 
lamps ;  number  of  lamps,  five. 


Portable  group  of  incandescent  lamps  : 
number  of  lamps,  three. 


iQJ^      Arc  lamps  of  six  amperes. 
L^__^       Wall  bracket    (one  lamp). 

^K       Standing  lamp   (one  lamp). 


X. 


i-H-h 


Hanging"  lamps    (two  lamps). 


Electrolier   (four  lamps). 


Wall  tube. 


Single-pole    cutout ;    if    a    figure    is 
alongside,  it  denotes  amperes. 

Double-pole    cutout;    if    a    figure    is 
alongside  it  denotes  amperes. 

Three-pole    cutout;    if    a     figure    is 

alongside  it  denotes  amperes. 


Wail  attachment. 

Small  branch  cut-out. 

Reversing  or  pole-changing  switch  for 
three  amperes. 

Single-pole  switch  for  four  amperes. 

Double-pole  switch  for  four  amperes. 

Three-pole   switch  for  four  amperes. 


/\y\^\  r\       Single  circuit   (flexible  cord). 

.  Ordinary  return  circuit. 


Three-wire  or  alternating-current  cir- 
cuit. 


Flexible    conduit,    armored     (Green- 
■'""'         field  type). 


^       V 


ertical  mains,   up   and  down. 


^       Switchboard,  two-wire  system. 

_        Switchboard,    three-wire    system,    or 
H  alternating. 

Rheostat  or  heating  appliance  of  10 
10         amperes. 

Portable   rheostat   of   six   amperes. 


WESTERN     ELECTRICIAN 


Lightning  arrester. 
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Lightning-rod  tip. 


Ground. 


^l|l|l|1|^. 


'10 


Accumulators  or  secondary  batteries. 


Dynamo  or  generator, 
watts  capacity. 


with   10  kilo- 


Motor,    with   two   kilowatts   capacity. 

Transformer  with  capacity  of  85  kilo- 
watts. 


/5\ 


Two-wire    meter, 
five  kilowatts. 


with     capacity     of 


High-tension 

Announcement  was  made  in  the  Western  Elec- 
trician last  week  of  the  high-tension  convention  of 
the  Institute,  to  be  held  in  Chicago  on  June  2ist  and 
22d.  Arrangements  have  been  about  completed  and 
the  meeting  bids  fair  to  be  an  interesting  and  profit- 
able one.  The  meeting  will  be  strictly  for  business 
and,  as  indicated  by  the  programme,  already  printed, 
there  will  be  some  good  papers  presented.  It  is  ex- 
pected that  a  large  number  of  members  of  the  Insti- 
tute and  others,  outside  of  Chicago,  will  attend  the 
convention,  and  James  Lyman,  Monadnock  Building, 
has  the  matter  of  hotel  accommodations  in  charge 
and  will  see  that  all  are  well  taken  care  of.  One  of 
the  things  on  the  programme  which  promises  to  be 
of  much  value  is  the  report  of  the  transmission  com- 
mittee on  high-tension  work.  There  is  much  data 
which  might  be  collected  on  the  subject  of  high- 
tension  transmission  which  would  be  eagerly  sought 
by  those  interested  in  the  work,  and  it  is  probable 
that  this  committee  report  will  contain  a  great  deal 
of  valuable  data. 


Three-wire  or  alternating-current  me- 
ter  with   capacity  of    lo  kilowatts. 

Ammeter. 


C^(^       Voltmeter. 

Conductors  :  B. — bare  copper ;  B.  E. — bare  iron 
galvanized;  G. — seamless  rubber  insulation;  L. — 
flexible  cords;  K.  B. — bare  lead-covered  cable;  K.  A. 
— lead-covered  cable,  with  asphaltum-taped  cover; 
K.  E. — lead-covered  cable,  armored;  g. — conductors 
on  insulators ;  o. — conductors  in  iron  conduit. 

Firms  making  out  plans  and  drawings  to  be  used 
in  the  before-mentioned  countries  will  do  well  to 
consider  these  symbols,  and  also  carefully  to  add  in 
figures  the  proposed  amperes  to  be  carried  on  each 
wire  or  cable. 


Electromechanical  Amusement  Device. 

A  new  and  interesting  electromechanical  amuse- 
ment device,  known  as  the  "Double  Whirl,"  is  now 
in  operation  at  Chutes  Park  in  Chicago,  and  is 
shown  by  the  accompanying  cut.  It  consists  of  a 
center  vertical  shaft,  carrying  a  spider  and  large 
annular  gear  and  six  horizontal  shafts.  On  the  outer 
ends  of  the  six  shafts  are 
"Ferris  wheels,"  20  feet  in 
diameter,  each  wheel  having 
six  seats,  and  each  seat 
carrying  two  persons,  mak- 
ing the  capacity  of  the  ma- 
chine 72  persons.  On  the 
inner  end  of  each  of  the  six 
shafts  is  a  14-inch  bevel 
gear,  meshing  with  a  42- 
inch  stationary  bevel  gear. 
The  stationary  bevel  is  sup- 
ported by  a  12-inch  pipe 
with  channel-iron  braces  and 
tie  rods.  The  spider  and 
six  horizontal  shafts  are  ro- 
tated in  a  horizontal  plane 
through  the  large  annular 
gear,  and  suitable  reduction 
gear,  by  a  35-horsepower 
motor. 

On  account  of  the  com- 
paratively heavy  load  in  starting,  an  electric  motor 
is  found  to  be  the  most  desirable  means  of  driving. 
The  device  is  illuminated  by  150  i6-candlepower  in- 
candescent lights.  The  35-horsepower  motor  is  fur- 
nished by  the  Guarantee  Electric  Company.  The 
device  is  proving  a  great  success,  both  as  a  source 
of  amusement  and  as  a  money-maker.  It  was  de- 
signed by  Winn,  Milmoe  &  Porter,  electrical  and 
mechanical  engineers  of  Chicago. 


Allis-Chalmer's  Report. 

The  third  annual  report  of  the  Allis-Chalmers 
Company,  being  for  the  year  ended  April  30th,  has 
been  issued  and  shows  a  considerable  reduction  in 
profits,  owing  to  heavy  expenditures  during  the  year. 
The  earnings  for  the  year  were  equal  to  5.86  per 
cent,  on  the  preferred  stock  of  $16,150,000.  The  net 
profits,  after  deducting  depreciation,  amounted  to 
$952,624,  as  compared  with  $1,653,576  in  1903.  The 
quarterly  dividend,  due  May  ist,  was  'passed,  the 
other  three  amounted  to  $853,125,  which  left  a  total 
surplus  for  the  year  of  $99,499. 

Operating  expenses  for  the  year  amounted  to  $997,- 
013,  and,  besides  this,  the  company  made  heavy  ex- 
peditures  during  the  year,  as  follows :  Additions  to 
plant,  $642,231;  new  plant,  $77,300;  terminal  rail- 
road at  West  Allis,  $49,060. 

Concerning  dividends,  the  report  says :  "By  rea- 
son of  the  contraction  in  general  business  and  the 
introduction  of  several  new  manufacturing  depart- 
ments that  will  require  some  time  and  expense  to 
properly  establish,  the  directors  have  deemed  it  the 
part  of  conservatism  to  postpone  the  declaration  of 
dividends  on  the  preferred  stock  until  they  are  fully 
assured  of  a  return  of  continuing  prosperity  for  this 
company." 

The  necessity  which  the  management  was  under  to 
(.-niargc  its  scope  of  business  to  meet  competition,  it 


Western  Union  Telegraph  Company. 

The  quarterly  report  of  the  Western  Union  Tele- 
graph Company  for  the  quarter  ending  June  3°.  1904- 
shows  that  the  net  revenues  for  the  quarter,  based 
upon  nearly  completed  returns  for  April,  partial  re- 
turns for  JNIav.  and  estimating  the  business  for  June, 
will  be  about  $1,850,000.  Appropriating  $292,550, 
interest  on  bonded  debt,  and  $1,217,017.50  required 
for  a  dividend  of  1%  per  cent,  on  capital  stock  is- 
sued,   leaves    a   surplus,    after     paying    dividend,    of 

$1,509,567.50.  ,  .,.       u  .■  ■         r 

The  followmg  statement  exhibits  the  condition  of 
the  company  at  the  close  of  the  quarter  ended  March 
31st: 

Surplus  January    i,    1904    $14. 360,34,'^. 97 

iNet  revenues,  quarter  ended  March  31st 1.737,426.57 


ELECTROMECHANICAL   AMUSEMENT   DEVICE. 

is  pointed  out.  has  resulted  in  the  company  coming 
into  control  of  the  Nurnberg  gas  engine,  the  Escher, 
Wyss  &  Co.  hydraulic  machinery,  the  Parsons  steam 
turbine  and  the  electric-machinery  output  of  the  Bul- 
lock Electric  Manufacturing  Company. 

The  balance  sheet  at  the  close  of  the  year  is  as 
follows : 

ASSETS. 

Plants,   good  will,  etc    $30,246,034 

Bills   and   accounts  receivable    3,437.519 

Merchandise     2.914,878 

Bullock   Electric  Manufacturing   Company 463,000 

Cash 1,060,113 


Total      $38,1  =  1,596 

LIABILITIES. 

Preferred    stock    $16,150,000 

Common    stock    19,820,000 

Accounts   payable    1,014,395 

Mortgage    on    Norwood    foundry ^i'**2° 

Depreciation    reserves     2"    o   - 

.Surplus     024. S35 

Total      $38,121,396 

In  the  settlement  of  several  business  contracts, 
entered  into  prior  to  March  last,  the  company  be- 
came the  otvner  of  Sioo,ooo  of  its  preferred  stoci-: 
and  $iSo,ooo  of  its  common  stock,  which  have  been 
retired. 


Dividend    April    isth    $1,217,01; 

Interest    on    bonded    debt    292,550.00 


$16,097,772-54 


Choking   coil. 


1,509,567 


Surplus  April 


1904 $14,588,205.04 


The  electric-light  plant  at  Wimbledon,  ^f-  D.. 
which  has  been  unused  for  some  time,  has_  been 
purchased  bv  Fred  Zollner,  who,  it  is  assertea,  will 
establish  lighting  connections  with  both  V/imbledon 
and  Courtney. 
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Visitors  to  the  Louisiana  Purchase  Exposition  at 
St.  Louis  who  are  interested  in  electricity  or  elec- 
trical literature  are  cordially  invited  to  call  at  the 
booth  of  the  Western  Electrician,  which  is  in  Block  i 
(Section  13)  of  the  Palace  of  Electricity,  just  west 
of  the  main  northern  entrance  to  the  building. 
Here  will  be  found  copies  of  the  current  issue  of 
the  paper,  bound  volumes  of  the  Western  Electrician 
from  the  first  number,  a  careful  selection  of  elec- 
trical books  exhibited  by  the  Electrician  Publishing 
Company,  and  other  objects  of  electrical  interest. 
Chairs  are  provided  for  weary  sight-seers,  and  an 
attendant  will  extend  a  hearty  welcome  to  all  readers 
or  friends  of  the  paper. 


In  Fr..\nce  it  is  a  much  more  serious  offense  to 
insult  a  functionary  than  to  insult  an  ordinary  indi- 
vidual. This  fact  has  long  been  recognized,  but  it 
is  only  recently  that  it  has  been  clearly  decided  that 
the  "demoiselles  de  telephone,"  or  telephone  girls,  are 
public  functionaries,  and  so  protected  from  the  shafts 
of  repartee  by  the  awful  majesty  of  the  law.  The 
point  came  up  in  a  recent  case  that  attracted  much 
attention,  wherein  a  popular  Parisian  actress  was 
prosecuted  in  the  criminal  courts  by  the  telephone 
administration  on  the  charge  of  insulting  employes. 
The  defendant  was  acquitted,  but  nevertheless  the 
fact  was  established  that  the  French  telephone  girls 
are  citizens  in  the  public  service  and  therefore  must 
be  treated  with  due  circumspection. 


Much  interest  will  attach  to  the  progress  of  the 
Lake  Superior  Corporation,  successor  to  the  Con- 
solidated Lake  Superior  Company.  The  new  com- 
pany starts  out  in  life  hampered  by  a  series  of 
catastrophes  which  overtook  the  original  company 
that  would  put  any  ordinary  enterprise  so  coriiplctely 
in  the  ground  tliat  recovery  would  be  impossible.  The 
"Soo"'  properties  are.  however,  of  such  magnitude 
and  value  that  it  would  seem,  with  proper  financier- 
ing as  the  prime  requisite  in  the  reorganization,  they 
might  w'ell  be  placed  on  an  excellent  paying  basis. 
Apparently  everyone  now  concerned  is  satisfied  with 
the  situation  as  far  as  the  conditions  will  allow,  and 
it  is  now  "up  to"  the  management  of  the  company 
to  prove  that  the  expectations  will  be  satisfied.  The 
steel-rail  mill,  according  to  present  reports,  is  likely 
to  be  in  shape  to  commence  operations  by  July  15th 
or  August  1st,  and  ore  supplies  to  the  extent  of  50,- 
(X)0  tons  of  Bessemer  pig  have  been  purchased  on 
this  .side  of  the  Canadian  boundary  for  early  opera- 
tions. When  the  steel-rail  mill  is  once  in  running 
order  it  should  have  plenty  of  work  to  do  in  con- 
nection with  the  completion  of  the  Algoma  Central 
railroad  from  its  present  terminus  north,  to  a  point 
where  it  may  make  connection  with  the  Canadian 
Pacific.  With  a  check  of  $1,000,000  for  working 
capital,  from  a  strong  and  reliable  trust  company, 
the  stockholders  were  able  to  meet,  elect  their 
officers  and  proceed  at  once  to  business.  With 
such  men  as  Charles  D.  Warren  for  president  and 
John  T.  Terry,  Jr.,  for  treasurer,  and  with  a  board  of 
directors  made  up  of  the  heads  of  some  of  the  largest 
banking  concerns  in  the  country,  there  is  no  lack  of 
executive  ability  for  finaiiciering  the  new  enterprise 
and  it  starts  nut  upun  its  career  with  the  good  wishes 
of  .all. 


FoiiTUNATELV.  many  of  the  fires  and  accidents 
which  the  public  so  often  and  unthinkingly  attributes 
to  electrical  causes  have  their  origin  in  entirely  dif- 
ferent sources.  Still  it  must  be  confessed  that  elec- 
tricity is  responsible  for  a  certain  proportion  of  the 
accidents  and  fires  which  do  occur,  and  one  of  the 
questions  which  naturally  arises  is  to  what  extent 
the  electrical  supply  companies  are  responsible  for 
damages  by  electric  current  beyond  the  point  of  de- 
livery on  the  custoincr's  premises  and  to  what  extent 
tliey  should  carry  on  inspection  ■  of  the  customer's 
wiring  installation.  Some  opinions  in  regard  to  this 
matter  were  expressed  in  the  Question  Box  of  the 
National  Electric  Light  .'\ssociation  which  are  worthy 
of  consideration.  Opinions  of  the  best  lawyers  in 
regard  to  this  question  are  at  variance,  judging  from 
tlie  court  decisions  on  cases  of  injury  by  electricity, 
but  from  the  majority  of  the  cases  it  would  appear 
that  the  supply  company  is  held  liable  unless  relieved 
liy  a  specific  contract.  In  one  of  the  answers  to  the 
question  lliis  statement  was  made:  "If  the  question 
is  intended  to  applv  to  all  classes  of  customers,  under 
cirdinary  contracts  and  methods  of  delivery,  my  opin- 
ion is  that  the  point  of  delivery  would  be  at  the  lamp 


or  appliance  used.  Although  a  customer  may  own 
all  the  wires  and  appliances  in  his  building,  they 
become  a  part  of  the  supply  company's  system  when 
connected  for  service,  and  therefore  the  supply  com- 
pany is  as  liable  as  though  it  owned  the  wires  and 
appliances,  for  the  reason  that  it  is  not  the  wires 
and  appliances  that  do  the  damage,  though  they  may 
cause  it  indirectly,  but  the  energy  delivered  to  them." 
In  order  to  protect  itself  the  supply  company  must 
have  recourse  to  inspection  of  the  customer's  wiring 
installation  to  see  that  it  complies  with  the  spirit  of 
the  underwriters'  rales.  It  is  better  that  the  wiring 
be  done  safely  at  first,  even  at  an  added  expense, 
than  to  connect  to  a  system  that  will  soon  be  liable 
to  cause  trouble  and  increase  the  already  too  preva- 
lent opinion  that  all  fires  of  unknown  origin  are 
electrical  fires.  A  thorough  and  frequent  inspection 
of  the  system  by  the  supply  company,  not  only  as 
far  as  the  consumer's  premises  but  through  the  en- 
tire interior  system,  will  be  of  mutual  benefit  to 
both.  It  is  not  sufficient  that  this  be  left  to  the 
town  or  city  authorities  alone,  as  has  been  only  too 
well  exemplified  in  more  cases  than  one. 


N..\TUR.\LLY  enough,  the  Boer  war  had  an  adverse 
effect  on  the  electric-light  and  power  business  of  the 
Transvaal,  but  we  note  with  pleasure,  in  the  annual 
report  of  the  Rand  Central  Electric  Works  of  Jo- 
hannesburg, that  there  has  been  a  slow  but  steady 
recovery  since  the  cessation  of  hostilities.  The  war 
terminated  at  the  end  of  May,  1902,  and  on  January 
1st  of  that  year  the  company  had  a  deficit  of  £25,231, 
brought  about  by  the  circuinstances  of  the  conflict, 
which,  indeed,  almost  put  an  end  to  the  working  of 
the  coinpany  altogether.  After  the  close  of  the  war 
matters  slowly  look  an  upward  turn,  and  by  January 
i>  1903,  the  deficit  had  been  reduced  to  £23,993.  Last 
year  the  total  income  amounted  to  the  respectable 
figure  of  £71,820 — an  increase  of  £18,856  over  1902. 
Expenses  were  heavy,  but  in  face  of  it  all  the  deficit 
was  reduced  to  £11,948,  and  at  the  annual  meeting 
held  on  May  31st  last  Sir  Rivers  Wilson,  the  chair- 
man, announced  that  the  estimated  profits  for  the 
'first  quarter  of  this  year  were  about  £10,000.  At  this 
rate  it  is  hoped  that  the  payment  of  dividends  may 
be  resumed  at  the  annual  meeting  of  next  year. 

One  statement  in  Sir  Rivers'  report  again  illus- 
trates the  notorious  reluctance  of  governments  the 
world  over  to  pay  war  claims :  "I  am  sorry  to  say 
that  all  our  efforts  to  obtain  from  his  majesty's  gov- 
ernment recognition  of  our  very  reasonable  claim 
for  damages  incurred  during  the  war  have  not  met 
with  that  success  which  we  expected,  and  certainly 
which  we  deserved.  Fortunately,  we  had  what  I  may 
call  a  little  nest  egg — a  small  reserve  which  we  had 
accumulated  in  the  earlv  period  of  our  history,  and 
we  were  able  to  apply  that  in  writing  off  the  claim 
against  the  government.  The  original  claim  amounted 
to  £4,138.  In  the  year  1902  we  wrote  off  £1,408,  and 
now  we  have  written  off  the  reinainder,  amounting 
to  £2,729,  and  there  is  an  end  of  that."  It  may  be 
remarked  that  some  of  the  claims  of  the  British 
submarine-cable  companies  against  the  United  States, 
dating  from  the  war  between  the  tim'ted  States  and 
Spain,  are  still  pending:  and  in  presenting  to  our 
government  the  claims  of  its  subjects  the  British 
government  would  have  placed  it.';clf  in  a  better  light 
if  it  had  itself  paid  this  electrical  claim — not  a  very 
large  one — growing  cut  of  its  own  rumpus  in  South 
-'\frica. 

At  the  present  lime,  it  is  gratifying  to  observe, 
the  Rand  Central  Electric  Works  has  contracts  for 
the  whole  of  its  available  power.  In  fact,  it  has 
been  compelled  to  place  an  order  for  a  new  400-kiIo- 
watt  turbo-generator  and  for  boilers  of  800  kilowatts 
capacity,  thus  providing  for  another  turbine  unit, 
which,  it  is  expected,  will  soon  be  required.  This 
evidence  of  returning  prosperity  after  an  exhausting 
war  will  be  noted  with  pleasure  by  electric-light  men 
in  the  United  States  and  elsewhere,  who  take  an 
intelligent  interest  in  the  progress  of  their  fellow 
workers  all  over  the  world.  Rather  curiously,  the 
new  turbine  unit  is  being  obtained  from  Switzerland. 
As  most  of  the  stock  of  the  Johannesburg  company 
is  held  in  England,  it  might  have  been  conjectured 
that  the  order  for  the  turbo-generator  would  have 
been  placed  in  that  country.  .'\s  for  the  Anterican 
steam-turbine  builders,  they  are  now  so  busy  on  do- 
mestic orders  that  it  is  probable  that  the  dale  of  de- 
livery on  a  400-kilowatt  order  from  South  Africa 
would  be  prohibitive. 
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The   Late  William  Wallace. 

Herewith  is  presented  an  excellent  likeness  of 
William  Wallace,  who  died  in  Washington,  D.  C, 
last  month,  as  aimounced  in  the  Western  Electrician 
of  May  28th.  Mr.  Wallace,  who  passed  away  at  the 
ripe  age  of  79  years,  was  one  of  the  great  pioneer 
inventors  in  electric  lighting  in  the  United  States, 
and  it  is  fitting  that  the  readers  of  the  Western  Elec- 
trician should  have  the  opportunity  of  gazing  on 
a  picture  of  his  strong  yet  kindly  face.  Some  addi- 
tional facts,  to  supplement  the  brief  sketch  of  three 
weeks  ago,  will  also  be  of  interest. 

Mr.  Wallace,  naturally  of  a  mechanical  and  ex- 
perimental turn  of  mind,  turned  his  attention  to 
electricity  before  the  days  of  electric  lighting.  He 
built  the  largest  spark  coils  that  had  been  made 
up  to  that  time— one  for  Stevens  Institute  of  Ho- 
boken,  N.  J.,  and  another,  which  he  presented  to  the 
Sheffield  Scientific  School  of  Yale  University,  in 
New  Haven.  He  made  some  Holz  influence  ma- 
chines of  his  own  pattern,  and,  becoming  interested 
in  the  work  of  Gramme  and  other  foreigners  in  mag- 
netos, he  designea  and  built  Gramme  magnetos. 
Then  he  conceived  the  idea  of  making  the  magneto 
a  complete  machine,  and  by  diverting  a  part  of  the 
current  to  excite  the  field,  he  made  the  first  dynamo 
built  in  this  country,  if  not  in  the  world.  About 
this  time  Professor  Moses  G.  Farmer  became  asso- 
ciated with  him  in  his  experiments,  as  he  had  been 
working  on  similar  lines,  and  Mr.  Wallace  had. 
through  Wallace  &  Sons  of  Ansonia,  Conn.,  of  which 
company  he  was  president,  superior  facilities  for 
carrying  on  experimental  work,  and  had  one  of  the 
largest  and  most  complete  electrical  laboratories  in 
the  world,  the  whole  upper  floor  of  his  large  resi- 
dence being  fitted  up  as  a  laboratory. 

The  factory  of  Wallace  &  Sons  at  Ansonia  was  the 
first  to  use  electric  lighting  for  any  practical  purpose 
in  this  country,  and  at  the  Centennial  Exposition  in 
Philadelphia,  Wallace-Farmer  machines,  manufac- 
tured by  Wallace  &  Sons,  were  the  only  electric-light- 
■  ing  machines  exhibited,  excepting  a  small  dynamo 
built  by  the  students  of  Cornell  University,  part  of 
the  material  for  which  was  supplied  by  Mr.  Wallace. 
Ansonia,  in  the  early  days  of  electric  lighting,  was 
the  Mecca  for  all  electrical  people  and  the  only 
point  where  they  could  get  some  of  the  necessary 
material  for  their  experiments  in  this  country.  Wal- 
lace &  Sons,  under  Mr.  Wallace's  direction,  were 
the  first,  and  for  years  the  only  people  in  this 
country  to  make  carbons  for  electric  lighting,  and 
William  Wallace  devised  the  necessary  machinery 
and  processes.  Such  men  as  Hiram  Maxim,  Edward 
Weston,  Sawyer,  Charles  F.  Brush  and  Thomas  A. 
Edison  were  visitors  at  Mr.  Wallace's  laboratory  in 
the  early  days  of  electric  light,  along  in  the  70's, 
and  received  the  benefit  of  his  experiences.  It  is 
particularly  notable  that  Mr.  Edison  first  saw  the 
electric  light  at  Ansonia,  Professor  Barker  of  the 
University  of  Pennsylvania  having  induced  him  to 
go  to  .Ansonia  to  spend  a  Sunday  with  him  at  Mr. 
Wallace's  house  with  a  view  of  taking  up  electric- 
lighting  work.  A  New  York  Sun  reporter  followed 
them,  and  the  Sun  gave  up  a  large  part  of  its  first 
page  to  a  description  of  this  visit  and  of  the  won- 
ders of  the  new  light  as  shown  to  Mr.  Edison.  The 
result  of  this  visit  was  that  Mr.  Edison  bought  sev- 
eral dynamos  for  experimental  purposes  and  devoted 
himself  to  the  art.  and  it  is  of  interest  that  a  piece 
of  platinum  wire  fastened  in  the  shape  of  a  horse- 
shoe to  the  poles  of  the  first  dynamo  ever  built  in 
this  country  and  heated  to  incandescence  at  once 
convinced  Mr.  Edison  that  the  future  of  electric 
lighting  lay  in  the  incandescent  rather  than  in  the 
arc  light,  and  he  said  then  that  he  would  never  be 
satisfied  until  he  had  made  that  method  of  electric 
lighting  practical. 

Mr.  Wallace  was  the  first  to  run  arc  lights  in 
scries,  and  it  is  characteristic  of  the  man  that  in 
the  early  or  experimental  days  of  the  industry  he 
w^ould  not  apply  for  any  patents  that  he  felt  would 
retard  the  development  of  the  art  he  was  so  much 
interested  in,  and  his  research  and  the  result  of  his 
experiments  were  not  carefully  guarded  secrets,  but 
available  to   other  workers  in  the  same  field. 

William  Wallace  was  a  very  kindly  and  hospitable 
man,  plain  and  unassuming,  a  good  listener  but  a 
poor  talker,  except  when  very  much  interested,  when 
he  had  a  faculty  of  expressing  himself  with  re- 
markable clearness  and  brevity. 

It  is  proper  to  say  that  many  of  the  facts  in  the 
above  all-too-brief  sketch  of  a  useful  career  were 
obtained  from  Mr.  J.  B.  Wallace  of  Chicago,  a 
nephew  of  William  Wallace,  who,  as  a  youth,  was 
associated  with  his  uncle  in  many  of  the  latter's  most 
interesting  experiments.  It  is  to  be  hoped  that  at 
some  future  time  Mr.  J.  B.  Wallace  will  lay  before 
the  public  an  authoritative  account  of  the  work  of 
his   distinguished   kinsman. 
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Underground  Construction. 

By  W.  p.  Hancock. 
Part  III. 

If  the  manholes  are  shelved  to  receive  the  cables, 
as  shown  in  Figs.  4,  5  and  6,  the  cable  contractor 
should  be  required  to  form  all  of  the  lines  into 
their  respective  shelves  in  a  neat  and  workmanlike 
manner,  taking  special  care  that  joints  are  so  lo- 
cated in  different  lines  that  when  shelved  they  will 
not  lie  directly  one  over  the  other,  and  also  he 
should  be  careful  that  joints  are  so  placed,  if  pos- 
sible, as  to  avoid  being  trod  on  by  workmen — care- 
less workmen  is  the  proper  phrase — when  climbing 
about  a  manhole  for  any  purpose.  If  the  manhole 
is  plain  (without  shelves),  then  the  cables  should 
be  racked  in  a  neat  manner,  as  shown  in  Fig.  7 ; 
and  if  a  transformer  is  in  a  manhole  (see  Fig.  8) 
or  a  catch-box  (see  Fig.  9),  great  care  should  be 
taken  with  the  bending  of  the  cables  to  meet  these 
terminals,  so  that  the  radii  of  the  bends  will  not 
be  too  great,  and  yet  be  as  great  as  possible,  and 
not  interfere  with  future  installations  of  cables, 
transformers    or   boxes. 

Electrolysis. — If  your  installation  is  in  the  ground 
near  a  street-raihvay  system,  where  the  rails  are 
bonded  and  the  return  conductor  is  not  fairly  propor- 
tioned on  account  of  a  probable  cost  of  copper  to 
make  it  of  proper  proportions,  and  more  especially 
if  the  ground  is  wet  and  what  is  usually  termed 
"made  land,"  then  the  lead  sheaths  on  your  cables 
will  be  liable  to  carry  stray  currents  and,  if  they  do, 
damage  will  occur  sooner  or  later,  which  will  re- 
sult  in   the   drawing  out  of  a  faulty   cable  and  the 


WILLIAM    WALLACE. 

replacing  of  same  with  a  new  one  of  like  size  and 
length.  There  does  not  seem  to  be  anything  left 
to  do  in  such  matters  as  this  except  to  protect  your- 
self at  a  cost  which,  in  the  end,  will  be  far  less 
than  the  cost  of  replacing  lengths  of  paper  cable 
whose  sheaths  have  been  eaten  through  by  the  elec- 
trolytic action,  for  such  action  will  take  place  when 
the  current  leaves  the  sheath  to  the  ground,  and  if 
you  know  this  in  time,  as  perhaps  by  actual  expe- 
rience you  do,  you  should — on  the  new  installation — 
decide  to  circulate  through  your  duct  system  in 
the  railway  district  a  bare  copper  wire  of,  perhaps. 
200,ooo-circular-mil  cross-section,  and  have  one  end 
of  it  attached  to  the  return  conductor  of  the  railway 
system,  at  a  point  as  near  the  railway  pow'er  house 
as  it  is  practical  to  get  it,  and  with  as  good  elec- 
trical connection  as  is  possible  to  have ;  and  from 
each  sheath  in  each  manhole  connect  a  small  bare 
copper  wire,  say  No.  20,  by  making  several  wraps 
around  the  sheath,  and  attach  the  other  end  to  the 
copper  conductor  first  mentioned,  being  careful  to 
make  the  best  electrical  connection  possible  between 
the  sheath  and  the  large  copper.  The  result  will 
be  that  the  sheaths  will  discharge  their  currents 
to  the  large  copper,  which  will  in  turn  discharge 
its  current  into  the  return  conductor  of  the  railway 
system  and  electrolytic  action  on  the  lead  sheaths 
will  be  avoided. 

In  case  you  intend  to  use  cable  mains  on  your 
underground  system,  the  handholes  for  distribution 
from  same  can  occur  in  any  part  of  the  duct  line 
where  needed  and  space  is  available.  The  hand- 
holes  are  built  over  the  line,  and  so  that  the  top 
row-  of  ducts  will  enter  either  side  of  it  (see  Fig. 
10).  and  inside  of  the  handhole  there  is  placed  on 
steel  supports,  made  of  light  steel  T-iron,  w'hat 
is  termed  a  cross,  or  service  box,  which  is  made 
in  either  a  two  or  a  three-w-ire  type  or  form,  as 
required,  and  from  the  catch  box  in  the  manhole 
(see  Fi.sr.  11).  the  main  cables  leave  and  are  ex- 
tended through  the  lop  lavcr  of  ducts  to  the  hand- 
hole.  They  are  then  picked  up,  and  extended  through 
O'c  tcrnn'nals  of  the  service  box.  w'hich  has  a  water- 
tight, stuffing  bo-K  for  each  cable  in  the  main,  and 
cut   a.t   the   proper   length   to   take   a   lug.   which    is, 
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when  soldered  on  the  cable,  bent  down  and  con- 
nected to  the  bar  terminals  in  the  box.  This  is  a 
very  convenient  way  of  installing  mains  and  serv- 
ices; there  are  methods  less  expensive,  but  not  bet- 
ter for  here  you  have  a  water  and  gas-tight  box 
a  first-class  opportunity  to  extend  services  to  either 
side  of  the  street,  and,  above  all,  the  best  of  meth- 
ods by  which  in  time  of  line  trouble  to  test  from 
house  to  house,  and  from  manhole  to  manhole,  with- 
out rejointing  any  cable  or  keeping  any  customers 
out  of  service  but  a  very  short  time.  The  same 
thing  can  be  done  from  the  manhole  itself,  but  if 
the  distances  between  manholes  are  long  and  your 
services  are  heavy,  and  require  separate  service 
wires  or  cables  for  each  building,  your  manholes 
will  become  crowded  and  the  chances  of  encounter- 
ing obstructions  in  instalHng  services  are  greater. 
In  either  case  the  service  wires  would  lead  from 
manhole  or  handhole,  through  a  three-inch  iron  pipe 
to  the  customer's  premises,  and  terminate  on  a  serv- 
ice switch.  Fig.  8  shows  pipes  of  this  description, 
one  going  to  a  street  lamp,  and  showing  a  connec- 
tion from  pole  line  to  manhole. 

Care  of  Cables. — Cables  once  installed  should  be 
looked  after  carefully,  and  it  should  not  be  assumed 
that  a  manhole  does  not  need  inspection,  or  cleaning. 
On  the  other  hand,  they  should  be  inspected  reg- 
ularly, and  kept,  clean.  The  sewer  connection  should 
be  known  to  be  open  to  the  sewer,  and  not  be  liable 
to  flood,  and  the  cables  should  be  tagged  in  every 
manhole,  and  in  case  concentric,  or  other  cables 
of  more  than  one  conductor,  burning  out,  a  provi- 
sion should  be  made  to  protect  otlier  cables  near 
by  from  havirig  their  respective  sheaths  burned  by 
wrapping  them  with  asbestos  ribbon,  and  thereby 
avoid  trouble  on  several  lines  at  one  time.  Care 
should  be  taken,  also,  to  caution  employes  about 
treading  on  cables  and  cable  joints  at  all  times,  and 
especially  in  manholes,  where  usually  the  conditions 
are  of  the  best  to  destroy  cable  if  the  slightest  open- 
ing occurs  in  the  sheath.  If  the  cover  of  a  man- 
hole is  a  perforated  one,  and  such  I  would  prefer, 
unless  the  manhole  contains  transformers,  it  should 
be  looked  after  as  regularly  as  the  manhole  is  in- 
spected, and  let  the  duct  system  get  all  the  ven- 
tilation it  can  from  that  source;  and  if  the  manhole 
is  built,  and  is  required  to  be  watertight,  then 
the  cover  and  joint  should  be  regularly  inspected 
and  kept  tight,  and  save  the  apparatus  therein  from 
receiving  water,  after  an  expensive  manhole  has  been 
built   to  prevent  that   identical   occurrence. 

Manhole  Bo.res. — Like  bo.xes  for  mains,  the  feed- 
ers in  the  system  may  terminate  in  .some  suitable 
receptacle,  placed  in  a  convenient  position  in  the 
manhole,  and  being  capable  of  being  made  water- 
tight (these,  of  course,  are  applicable  to  direct-current 
lines  only),  and  may  have  fuses  and  bus  bars  either 
straight  or  circular. 

There  are  types  which  fit  to  the  wall  of  the  man- 
hole which  are  of  large  capacity,  convenient  to  op- 
erate and  watertight.  There  are  other  types  which 
may  be  hung  from  the  roof  of  the  manhole,  and 
operated  from  the  surface  of  the  street.  In  winter 
weather,  the  bo.x  in  the  manhole  is  in  a  better  place 
to  operate  than  the  one  which  opens  at  the  surface, 
and,  all  matters  considered,  - 1  had  rather  have  the 
box  in  the  former  location:  and,  as  a  matter  of 
fact,  I  am  of  the  opinion  that  it  is  the  safest  loca- 
tion, if  well  installed  and   cared   for. 

I  do  not  lose  sight  of  the  fact,  however,  that 
there  are  many  instances  where,  in  manholes,  there 
is  not  room  for  a  box.  and  in  such  cases  one  must 
use  that  which  is  available. 

From  Overhead  to  Underground. — Fig.  8  shows 
what  the  central-station  man  can  do  when  his  con- 
duit line  is  complete,  his  boxes  installed,  or  trans- 
formers, if  may  be,  and  his  cables  drawn  in  and 
connected  to  their  terminals,  whether  it  is  for  one 
block  along  the  line,  or  more,  both  in .  the  case 
of  his  series  arc  lamps  in  the  street,  and  his  over- 
head low-tension  mains  or  his  primary  and  sec- 
ondary lines.  I  believe  the  items  are  shown  fairly 
complete,  so  far  as  the  construction  needed  applies, 
and  with  the  lines  open  at  the  station  end,  and  fuses 
olT  in  the  boxes  in  the  manhole,  it  would  not  be 
difficult  to  make  the  transfer,  and  when  the  section 
overhead,  as  shown,  has  been  connected  to  the  new 
section  of  underground,  the  work  of  removing  wires 
and  poles  could  begin  and  be  carried  on  from  time 
to  time  as  new  sections  of  underground  were  in- 
stalled and  conditions  would  permit.  I  have  in  this 
type  of  underground  system  included  necessary  con- 
struction for  transferring  present  overhead  lines  to 
underground,  involving  only  such  capacities  as  were 
contained  in  the  overhead  lines,  the  only  other  stipu- 
lation being  that,  in  building  your  conduit  line,  don't 
fail  to  determine  what  you  need  for  future  develo'*- 
ment  as  far  forth  as  possible,  and  if  the  city  o- 
tow-n  is  a  large  one,  or  a  small  but  grow-ing  one 
don't  guess  on  the  minimum  side  for  the  size  of 
the  conduit,  and  have  to  open  the  same  street  or 
streets  twice,  pay  a  contractor  to  get  his  outfit  there 
and  aw-iy  twice,  and  pay  for  the  paving  more  than 
once.  If  you  don't  fail  on  these  points,  the  abutters 
and  vour  customers  will  congratulate  von  on  your 
foresight,  especiallv  if  they  are  stockholders,  aid 
you  will  congratulate  yourself  on  the  second  line 
you  build  (and  think  it  too  large)  when  in  an  in- 
credibly short  space  of  time  you  find  your  ducts 
are  filled:  and.  besides,  there  ?re  concerns  who  have 
to  hire  duct  space  in  these  days,  and  from  "' 
paid,  some  of  which  I  have  in  mind,  I  can  easilv 
see  where  the  investment  would  Ite  a  profitiihle  one 
for  the  central-station  man  who  had  duct  space  to 
rent.    Therefore,    consider   the   matter   well,   before 
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you  decide  that  you  cannot  afford  to  build  an  i8- 
duct  line,  instead  of  a  15,  while  3'_ou  have  the 
ground  open.  Lay  out  the  cross-section  of  an  iS- 
duct  line  and  figure  it;  your  manholes  will  not 
cost  you  any  more,  your  stock  and  labor  will  be  in 
a  very  large  degree  less  than  it  would  cost  to  open 
the  same  ground  again,  and  if  your  present  15-duct 
line  is  to  have  its  capacit\^  taken,  or  nearly  so.  and 
a  new  enterprise  of  some  sort  comes  into  existence. 
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which  you  had  not  the  remotest  idea  would  ever  ex- 
ist, and  the  concern  expresses  a  wish  to  become 
your  customer  in  the  near  future  or  not  at  all,  then, 
as  you  have  duct  space,  you  are  ready  for  a  heavy 
customer,  except,  perhaps  for  cable,  and  that  can 
be  obtained  from  stock  if  it  is  not  in  too  large  size, 
and  you  are  then  in  a  position  to  take  on  the  new 
customer,  while  perhaps  the  competing  company  or 
companies  in  your  town,  in  your  line,  who  have 
been  more  cautious  in  the  matter  of  conduit  in- 
stallation, will  be  unable  to  accommodate  prospective 
business. 

I  have  covered  the  conduit  system  in  a  manner 
which  I  hope  will  enable  the  central-station  man  to 
see  his  way  clear  to  put  his  conductors  into  that 
t3-pe  of  system,  and  without  difficult>\  There  is, 
however,  another  type  of  underground  system,  which 
is  the  well-known  Edison  tube  system,  and,  under 
certain  conditions,  such  as  those  where  lines  which 
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are  not  too  long  are  required,  and  where  the  load 
for  the  line  will  be  fairly  heavy,  in  amperes,  and 
the  volts  needed  do  not  as  a  rule  exceed  300,  it  is 
a  good  system  to  use.  It  will  compare  favorably 
as  to  cost  with  the  conduit  system  for  short  dis- 
tances ;  but  while  the  cost  of  installation  under  these 
conditions  maj'  be  favorable,  the  cost  of  operation 
favors  the  conduit  system  to  a  large  degree. 

If  the  central-station  man  should  wish  to  use  the 
Edison  tube  underground  system,  it  would  be  neces- 
sary for  him  to  follow  in  general  the  same  method 
of  procedure  with  reference  to  survey,  right-of- 
way  and  placing  of  contract,  also  with  reference 
to  the  bonds  for  faithful  performance  of  work.  ^■ 
cidents,  and  the  maintenance  of  street  surfaces  for 
a  period  of  time  conforming  with  the  requirements 
of  the  cit>'  in  which  the  system  is  to  be  installed : 


.      FIG.    b.       UNDERGROUND    CONSTRUCTION. — PLAN    OF 
SHELVED    MANHOLE. 

and  when  these  conditions  have  been  met,  and  prop- 
erly taken  care  of,  the  work  may  proceed. 

Ifthe  cit'-  is  one  of  medium  size,  and  the  business 
portion  especially  is  not  scattered,  we  can  assume 
that  the  location  of  the  feeder  terminals  has  been 
fixed  at  such  points  as  have  in  the  survey  indicated 
the  heaviest  loads.  If  the  station  is  to  be  near  the 
water  front,  and  the  distance  is  not  made  greater 
by  reason  of  such  location,  we  can  use  one  street 
only  for  some  distance,  to  carry  along,  say,  10  feed- 
ers: or,  in  other  words,  10  Edison  tubes,  having  in 
each  three  coppers.  Two  of  these  are  used  for  the 
positive  and  negative,  each  having  a  diameter  of 
one  inch,  and  the  third -wire  is  used  for  the  neutral 
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and  has  a  diameter  of  0.59  inch,  and  the  three  cop- 
pers, taken  together  with  the  pressure  wire,  rep- 
resent one  No.  1,000  feeder  of  an  Edison  three-wire 
system. 

We  want  to  lay  them  all  in  one  street  if  we  can, 
for  the  reasons  following: 

It  will  be  cheaper,  as  the  tre/ich  need  not  ordi- 
narily be  lower  than  30  inches  from  the  surface; 
locations  can  be  secured  much  easier  than  with  the 
conduit  system ;  the  material  which  is  heavy  will 
be  handled  cheaper:  the  labor  can  be  superintended 
for  less  cost,  and  the  resurfacing  can  be  done  with 
greater  facility.  Assuming  we  are  ready  to  start 
the  work,  .  with  the  necessary  foreman  and  sub- 
foreman  at  hand,  we  start  in  and  get  the  blocks  o-*" 
then  get  the  men  in  with  the  picks  and  shovels, 
and  as  soon  as  the  trench  is  bottomed  out  for  30 
feet  in  length  we  can  begin  to  drop  the  tube  in  place 
and  get  the  jointers  at  work  on  the  connections,  and 
as  the  excavation  progresses  we  can  get  in  more 
tubes  and  connect  them.  In  the  meantime  the 
compound  kettles  have  been  heated,  the  clamps  and 
the  coupling  boxes  have  been  placed  under  and  over 
the  connections  between  each  end  of  the  connected 
tubes,  and  have  been  bolted  together  and  are  ready 
to  have  the  hot  insulating  compound  poured  in  them. 


Fig.  7.  Cables  in  Plain  Manhole.     Fig.  g.  Transformer  in  Catchbox. 
UNDERGROUND   CONSTRUCTION. 

The  boxes  may  not  be  filled  too  fast,  nor  too  near 
full  at  first,  for  it  will  be  better,  if  they  are  filled 
two-thirds  full,  to  let  any  steam  which  may  generate 
from  the  contact  between  hot  compound  and  cold 
iron  have  an  opportunity  to  dry  out,  and  later  on 
fill  the  boxes  completely,  and  then  screw  the  plugs 
in  the  pouring  holes.  Perhaps  at  this  time  we  have 
reached  a  point  on  the  same  street  on  which  we 
started,  where  a  feeder  ends,  and  if  so,  w'e  need 
a  six-wav  or  a  lo-way,  i,oooampere  catch  box  or 
junction  box ;  that  is,  an  underground  device  of 
1,000  amperes  capacity  and  having  six  or  lo  stubs 
projecting  from  its  base,  two  of  which  are  lor 
feeder  coimections,  the  others  being  for  the  purpose 
of  connecting  the  mains,  of  which  Vve  shall  speak 
later.  (See  Fig.  12.)  Therefore  we  excavate  for 
our  catch  box,  set  it  and  cut  a  piece  of  tube  of  t.  i 
proper  length  for  the  space  intervening  betwee:- 
the  end  of  the  last  length  of  tube,  laid  for  th 
particular  feeder,  anxl  cotmect  it  to  the  line  and 
also  to  one  of  the  feeder  stubs  of  the  catch-box,  and 
we  may  then  call  that  particular  feeder  connected 
except    at    the    station    end.     Such    portions    of    the 
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lines  as  have  been  connected  and  completed  may 
have  a  length  of  plank  laid  on  each  and  the  trench 
may  be  backfilled.  We  may  also  assume  that,  from 
the  point  where  we  set  the  first  catch-box,  which 
would  naturally  be  at  the  junction  of  two  or  more 
streets,  the  balance  of  oOr  group  of  feeders  would 
begin  to  lead  in  three  different  directions  at  least  • 
order  to  have  them  arrive  at  the  points  indicated  on 
the  plans  as  feeder  terminals ;  but  as  the  method  of 
getting  them  there  and  making  the  terminal  has 
already  been  described  on  one  feeder,  we  will  con- 
sider that  description  sufficient  for  the  balance  of 
the  group,  or  the  other  nine  feeders.  We  have  not, 
however,  said  anything  yet  about  providing  for  such 
an  emergency  as  having  one  of  these  feeders  out 
of  service,  or  how  we  would  keep  the  pressure  in 
the  district  fed  by  that  tube  at  standard. 

There  is  a  device  that  can  be  and  is  used  to 
cover  such  cases,  called  a  feeder  box,  which  differs 
from  what  I  have  described  as  a  catch  box  in  that 
it  is  used  for  manipulating  feeders,  in  case  of  ac- 
cident to  one  or  more  of  the  group. 

For  instance,  if  we  install  a  four,  six  or  eight- 
stub   feeder  box   in   a   group   of  feeders,   and  enter 
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the  group  from  one  side  of  the  box,  and  connect 
them  to  the  cables  of  the  box  on  that  side,  the 
current  will  then  be  carried  in  and  through  the  box 
to  the  other  side,  and  out  to  the  other  portions  of 
the  lines ;  and  if  one  feeder  of  the  group  becomes 
faulty,  we  can,  by  means  of  a  set  of  cable  jumpers, 
so  called,  connect  the  good  portion  of  the  faulty 
feeder  to  some  one  of  the  group  of  remaining  feed- 
ers that  are  perfect,  and,  if  the  faulty  feeder  is 
burned  out  on  the  station  side  of  the  box,  you  can 
still  deliver  some  current  from  the  good  lines  through 
the  jumper  cables  to  the  terminal  of  the  faulty  feeder. 
If  the  feeder  is  burned  out  on  the  feeder  terminal 
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side  of  the  box,  you  can  still  use  the  cable  jumpers, 
and  send  all  the  current  you  can  to  the  several  ter- 
minals of  the  good  feeders,  and  thereby  increase 
the  circulation  of  current  from  their  respective  ter- 
minals and  keep  the  pressure  as  near  standard  as 
possible  at  the  terminal  of  the  dead  feeder.  In  fact, 
a  feeder  box  is  an  extremely  useful  piece  of  appa 
ratus,  and  if  I  intended  to  install  a  complete  tube 
system,  I  should  by  all  means  install  a  number  of 
these  boxes  at  points  where  three  or  more  feeders 
were  located  in  any  one  street.  Fig.  13  will  show 
the  feeder  box  and  the  use  of  the  jumper  cables. 

Not  only  for  uses  already  described  are  the  feeder 
boxes  available,  but  they  are  valuable  indeed  when 
grounds  or  crosses  occur  on  the  feeder  system,  for 
it  is  then  possible  to  cut  the  feeders  into  sections 
and  test  in  either  direction  for  the  difficulty. 

If  the  central-station  man  has  had  his  system 
installed  for  some  years,  and  feels  the  need  of  a 
small  sub-station  from  which  he  can  extend  a  few 
feeders  in  the  direction  of  a  growing  business  dis- 
trict, and  his  system  is,  as  first  installed,  a  purely 
low'-tension  system,  then  he  will  probably  need  one . 
or  two  tie  or  trunk  lines.  These  are  lines  which 
leave  the  bus  in  the  power  station  and  extend, 
exclusive  of  any  conrtcction  wirh  the  underground 
system  of  mains,  to  the  bus  in  the  sub-station; 
and,  if  so,  these  lines  will  necessarily  be  operated 
at  a  higher  voltage  than  his  feeder  lines,  for  it 
will  also  be  necessary  to  obtain,  in  order  to  use 
the  same  voltage  lamps  throughout,  a  bus  voltage 
at  the  sub-station  which  is  practically  the  same  as 
the  feeder  bus  voltage  at  the  power  station,  al- 
though that  depends  entirely  upon  the  amount  of 
load  and  the  length  of  the  feeder  from  the  sub- 
station. When  such  lines  are  installed,  if  they  are 
tube  lines,  as  we  now  assume  they  will  be,  the  type 
of  feeder  box  before  spoken  of  should  be  installed 
not  further  apart  than  1,000  feet,  for  the  cost  of  the 
installation  of  the  boxes,  in  case  they  were  not  used 
and  repairs  were  needed,  would  in  a  short  time  be 
overshadowed  by  the  cost  of  making  openings  in  the 
street  from  which  to  make  tests,  not  to  speak  of 
the  time  saved  in  the  interruption  of  service  and 
the  vexations  attendant  thereto. 

We  can  utilize  still  further  these  tie  or  trunk  lines, 
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for,  if  we  wish,  as  a  matter  of  insurance,  we  can 
connect  these  lines  to  the  catch  boxes  through  the 
medium  of  an  underground  switch  box,  a  device 
which  can  be  operated  electrically  from  the  switch- 
board in  the  power  house :  and  when  you  have  a 
feeder,  which  is  heavily  loaded,  develop  an  open 
circuit,  you  can,  by  operating  the  switch  box,  throw 
the  current  from  the  tie  line  into  the  system  of . 
mains — having  first  opened  the  switches  in  the  sub- 
.station  on  that  particular  line — and  put  the  switches 
in  the  power  station  from  a  bus  of  high  voltage 
required  for  a  tie  line  to  a  bus  of  lower  voltage 
as  required  for  the  district  which  you  intend  to  feed. 
In   the  matter  of  mains,   or  the  line  from   which 
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you  will  tap  service  lines  for  your  customers,  do 
not  make  the  serious  mistake  of  having  the  first 
installation  of  these  lines  go  underground  with  the 
copper  just  large  enough  for  present  use,  or  with 
a  very  small  margin  for  future  use.  When  you 
install  them  you  may  say  you  have  enough  copper 
in  the  ground  to  cover  the  business  for  a  number 
of  years,  but  don't  forget  at  that  time  that  if  your 
guess  is  erratic  you  are  bound  to  have  an  overload 
which  will  mean  a  higher  amount  of  energy  lost, 
excessive  cost  for  repairs,  interruption  of  service,  and 
arguments  from  customers  who  may,  perhaps  justly, 
complain  of  unsatisfactory  service. 

Lay  the  mains  on  both  sides  of  the  streets  in  the 
business  section  if  you  can  possibly  afford  it.  It 
costs  you  a  certain  amount  of  money  for  plans,  etc., 
to  prepare  to  lay  any  line,  and  the  men,  tools  and 
stock  must  get  to  the  spot  before  you  can  begin,  and 
when  you  have  them  there  don't  make  the  mistake 
of  not  having  the  stock  and  keeping  them  there  long 
enougli  to  lay  an  amount  of  line  sufficient  for  use 
as  far  into  the  future  as  careful  judgment  will  dic- 
tate, for  the  amount  of  money  you  can  spend  in 
making  a  second  preparation  will  pay  the  interest 
on  quite  an  amount  of  investment  in  copper  for 
future  use,  not  to  speak  of  having  yourself  in  posi- 
tion to  take  on  a  large  customer  on  short  notice, 
and  thereby  perhaps  save  the  business  to  yourself 
instead  of  seeing  it  go  elsewhere.  All  of  the  cop- 
pers in  Edison  main  tube  are  usually  of  the  same 
size,  and  nothing  smaller  than  200,000  circular  mils 
area  for  each  copper  should  be  considered  in  any 
installation,  that  is,  in  a  growing  city,  and  you  may 
decide  that  350,000  or  500,000  would  be  more  to 
your  advantage  in  the  end,  after  you  consider  in- 
terest charges,  maintenance,  and  the  value  of  being 
able  to  take  on  business  in  fairly  large  items.  Tlie 
reliability  of  this  type  of  main  to  carry  its  rated 
load  is  not  to  be  questioned,  and  the  repairs  are  not 
as  a  rule  excessive  on  a  well  installed  system.  Of 
course,  they  are  not  as  easily  gotten  at  to  repair 
as  cable  mains,  but,  on  the  other  hand,  they  cost  a 
good  deal  less  to  install  than  a  drawing-in  system 
with  handholes  at  convenient  locations. 

The  installing  of  mains  should  contemplate  the 
setting  of  a  junction  or  catch  box  at  every  street 
corner,  or  at  least  on  one  corner  of  every  junction 
of  streets,  so  that  when  your  total  system  is  installed 
and  line  difficulties  occur  you  will  be  enabled  to 
open  catch  boxes,  take  off  fuses,  make  dead  any 
one  section  of  your  system  of  mains  that  will  be 
most  convenient  for  your  purpose,  find  your  trouble 
easily,  and  inconvenience  only  such  customers  as 
are   on  that   particular   section. 

Just  a  word  about  the  boxes  of  all  kinds  which 
you  have  in  the  system.  It  will  pay  you,  after  you 
have  them  well  installed,  to  inspect  them  regularly 
and  know  that  the  fuses  or.  catches  are  intact  on 
every  copper  which  has  its  lead  from  the  box,  and 
keep  them  clean.  Do  not  assume,  when  the  box  is 
once  in  the  ground  and  sealed,  that  so  long  as  you 
have  no  line  trouble  they  are  O.  K.  You  may  have 
a  customer  who  complains  of  poor  light  and  notices 
that  his  neighbor  across  the  street  has  a  much  bet- 
ter one,  and  in  such  a  case,  if  the  two  customers 
are  feeding  off  different  mains  from  the  same  box. 
you  may  find  on  opening  the  box  that  the  cause  of 
poor  light  to  the  complaining  customer  is  the  fact 
that  the  current  is  feeding  to  him  from  one  source 
only,  on  account  of  a  blown  fuse.  Take  care  of  the 
system;  it  pays  in  the  end,  and  has  been  so  proven 
by  experience.  Service  lines  we  must  also  have,  and 
100,000  circular  mils  is  small  enough  to  install  un- 
derground, for  you  cannot  afford  to  do  the  work,  or 
at  least  incur  the  expense  of  service  installation, 
for  a  less  capacity  than  that  of  the  service  above 
named,  which  is  100  amperes  for  each  conductor. 
A  three-conductor  cable  insulated  with  rubber,  jute 
and  asphaltum,  and  with  a  steel  ribbon  armor  out- 
side, is  good  for  the  purpose,  for  it  is  small,  flexible, 
easy  to  work,  handy  to  connect,  reasonable  in  price 
and  durable. 

If  service  lines  are  being  installed  at  the  same 
time  mains  are  being  laid,  of  course,  much  expense 
is  avoided ;  but  it  is  necessarily  true  that  many  serv- 
ices must  be  installed  after  the  main  line  is  complete, 
and  in  the  latter  case  the  ground  can  be  opened 
over  a  coupling  box  in  the  main,  and  then  a  very 
small  trench  extended  from  that  point  to  the  cus- 
tomer's premises  where  entry  is  made,  a  service 
switch  installed,  with  the  necessary  fuses  and  the 
cable  connected  thereto.  Before  backfilling  the 
trench,  kj-anized  plank  should  be  used  to  cover  the 
cable,  to  prevent  the  picks  in  hands  of  other  work- 
men from  injuring  the  cable  in  the  future.  The 
line  need  not  be  made  dead  for  the  purpose  of 
installing  this  type  of  service  if  you  have  what  we 
term  a  good  "live-wire  man"  for  a  jointer;  but  in 
case  you  need  a  larger  service  which  is,  for  instance, 
the  same  size  as  the  main  itself,  the  line  would  be 
mad'e  dead  long  enough  to  put  in  the  proper  con- 
nection with  a  tee  box,  to  replace  the  straight  coup- 
ling box,  before  used  at  that  point.  In  case  of  cus- 
tomers who  have  heavy  and  important  load  demands 
on  the  system,  the  main  itself  is  sometimes  led 
into  the  building  and  out  again  in  the  form  of  a 
loop,  so  that  when  this  service  is  connected  com- 
plete to  the  loop-service  switchboard,  current  will 
be  taken  from  the  main  in  either  or  both  directions 
from  two  junction  boxes,  and  if  the  main  on  one 
side  of  the  loop  becomes  faulty,  the  other  side  is 
still  available.  Do  not  make  the  mistake  of  installing 
services  on  a  too  cheap  basis.  Make  your  terminal 
switch  substantial,  and  have  the  cable  leads  which 
are  connected  to  its  terminals  put  up  in  a  thoroughly 
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substantial  and  workmanlike  manner,  well  insulated, 
and,  in  fact,  in  such  shape  that  it  will  reflect  credit 
on  your  method  of  doing  business  with  customers. 
And,  now,  as  to  the  difference  in  cost  of  the  two 
systems,  I  can  say  that  the  tube-feeder  line  is  cheap- 
est but  not  best.  I  have  in  mind  one  trunk  line 
laid  in  conduit  in  1899,  which  was  4,255  feet  long 
and  which  was  drawn  into  a  new  conduit.  General 
Electric,  rubber-insulated,  lead-covered  cable  was 
used  as  follows:  Two  i,ooo,ooo-circular-mil  cables 
for  positive  and  negative,  and  one  three-conductor 
pressure  cable.  We  did  not  draw  in  a  350,000-cir- 
cular-mil  cable  for  the  neutral,  but  if  we  had  it 
would  have  cost  48  cents  per  foot,  drawn  in  and 
jointed,  and  that  would  have  made  the  total  cost 
of  one  foot  of  the  line,  including  ducts,  cables,  and 
every  item  to  make  the  feeder  ready  to  go  into 
service,  $4,044.  This  with  the  price  of  copper  at 
19  cents.  If  we  had  used  for  the  same  line  No. 
1000  Edison  tube,  with  a  junction  box  installed  at 
its  terminal,  the  cost  per  foot  of  line  would  have 
been  $3.27,  or  about  ig  per  cent,  less  than  the  line 
in  the  conduit  system ;  but,  on  the  other  hand, 
even  though  we  had  cut  the  tube  line  in  sections 
by  reason  of  installing  the  feeder  boxes  I  have 
previously  spoken  of  for  testing  purposes,  no  doubt 
we  should  have  paid  to  date  on  the  tube  line  a 
very  large  percentage  for  repairs  and  renewals,  more 
than  we  have  for  the  cable  line,  and  the  excess  of 
its  cost  over  tubes.  On  mains  it  is  the  same ;  the 
installation  cost  is  greater,  but  with  cable  mains 
properly  installed,  and  not  allowed  to  be  overloaded, 
repairs  can  be  made  quickly  and  without  opening 
ground,  when  with  the  tube  mains  you  must  open 
the  street,  be  it  winter  or  summer,  and  at  much 
expense.  On  services,  as  on  mains,  it  is  equally 
true,  for  with  handholes  and  cross  boxes,  as  before 
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referred  to,  repairs  mav  be  made  quickly  and  safely, 
at  small  expense,  and  with  no  detriment  to  other 
customers  on  the  line. 

To  sum  the  matter  up,  the  advantage  appears  to 
exist  in  the  conduit  sj^stem  undoubtedly. 

One  word  about  the  number  of  cables  in  a  single 
duct.  Don't  crowd  them  too  much.  You  may  at 
times  have  to  do  such  things  as  that,  when,  after 
your  conduit  is  complete,  in  due  course  of  time 
you  find  that  you  are  short  of  duct  room ;  but.  if 
so,  on  the  next  occasion  of  duct  installation  add 
a  few  more  than  you  may  need,  at  least  25  per  cent., 
for  in  your  past  experience  you  may  have  found 
that  it  would  have  been  cheaper  to  have  had  some 
spare  ducts,  with  the  investment  for  the  same  lying 
idle  for  a  while,  rather  than  have  paid  for  the  re- 
pair or  renewal  of  cables  upon  which  no  expense 
would  have  been  incurred  provided  you  had  not 
been  obliged  to  crowd  ducts  with  more  cable  than 
they  should  contain.  In  this  connection,  also,  do 
not  let  the  value  of  a  conduit  location  pass  in  a 
disinterested  way.  Bear  in  mind  that  in  these  days 
everyone  wants  wires  to  go  underground,  and  a  lo- 
cation for  a  conduit  should  be  considered  a  valuable 
acquisition,  and  the  most  careful  use  should  be 
made  of  it,  to  utilize  to  your  utmost  ability  some- 
thing which  you  have  for  your  own  use  at  present, 
but  at  the  same  time  something  which  all  central- 
station  men  are  looking  for  all  of  the  time,  and 
which,  if  the  business  is  growing,  they  will  utilize 
probably  to  your  detriment,  if  you  do  not  exercise 
good  judgment  and  fill  the  location  for  your  present 
and  future  uses. 

About  ducts,  of  which  there  are  many  types  and 
many  makes,  use  a  good  clay  duct,  from  a  responsible 
concern.  Make  it  single  or  multiple,  according  to 
the  conditions  which  surround  the  installation  of 
your  system.  Look  up  the  different  tj^pes  in  a  thor- 
ough manner.  Ask  people  who  have  used  ducts,  and 
get  their  experience,  and  find  out  that  which  seems 
after   investigation  to  be  the  best. 

On  the  question  of  manholes,  don't  scrimp  on 
them.  A  badly  shaped  manhole,  too  small,  with  not 
the  proper  space  to  install  cables,  not  to  mention 
the  fact  that  your  men  have  got  to  work  in  them, 
to  make  repairs  at  anv  time  in  24  hours,  perhaps, 
may  be  the  means  of  adding  more  expense  than 
several  times  the  amount  it  would  have  cost  you 
for  stock  and  labor  to  have  built  them  right. 

When  you  have  got  your  duct  and  cable  systems 
properly  installed,  and  you  look  at  the  cost  of  mainte- 
nance each  month  as  compared  with  your  previous 
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cost  of  maintenance  of  overhead  lines  or  tube  system 
you  will  feel  a  sense  of  satisfaction  that  you  did  not 
before  experience,  and  in  case  of  trouble  in  the 
streets,  by^  reason  of  fire  and  the  many  other  diffi- 
culties which  tend  to  make  overhead  lines  the  bane 
ot  a  central-station  man's  life,  you  may  rest  con- 
tent, for  then  tlie  system  will  be  to  a  greater  degree 
under  your  control  only  than  ever  before 

Concluding,  I  will  say  that  it  has  been  my  inten- 
tion to  include  m  this  paper  such  information  as 
would  be  in  compliance  with  the  request  of  the 
secretary,  and  all  of  the  detail  has  been  taken  into 
consideration  that  seems  necessary  to  enable  anyone 
in  the  central-station  business  to  proceed  with  the 
installation  of  a  new  and  complete  underground  sys- 
tem, or  to  change  from  an  overhead  to  an  under- 
ground system,  without  serious  difficulty. 
[The  end.] 


Cable  Repairing  on  the  Amazon. 

An  interesting  account  of  the  experience  of  the 
steamer  Viking  during  the  repair  of  one  of  the  cables 
m  the  Amazon  River  is  told  in  the  Electrical  Review 
of  London.  It  seems  that  a  fault  had  been  located 
at  a  spot  where  the  cable  was  laid  in  one  of  the 
numerous  side  streams  out  of  the  strong  current 
ot  the  mam  river  and  the  Viking  proceeded  to  its 
repair.  After  grappling  for  some  time  without  suc- 
cess, she  moved  about  a  mile  down  stream.  Here 
the  channel  passed  close  under  a  fringe  of  high  trees 
which  seemed  a  favorable  position  for  hooking  the 
cable.  The  first  drag  proved  the  surmise  to  be 
correct,  and  the  bight  having  been  duly  lifted  and 
cut,  one  end  was  buoyed,  and  picking  up  commenced 
toward  the  fault.  Half  a  mile  or  so  had  been  re- 
covered when  the  cable  left  the  open  water  and  led 
right  into  the  coarse  grass,  called  capim,  which 
everywhere  fringes  the  low-lying  banks  of  the  Ama- 
zon, and  which  frequently  floats  in  immense  masses 
on  the  surface  of  deep  water,  reminding  one  very 
much  of  the  "sud"  on  the  Upper  Nile. 

In  this  instance  there  was  12  feet  of  water  along- 
side It,  and  picking  up  was  continued  in  the  hopes 
of  being  able  to  pull  the  ship  through  to  the  other 
side,  distant  about  a  mile.  The  situation  was  cer- 
tainly novel,  and  soon  difficulties  arose.  The  cir- 
culating pumps  got  choked  with  grass,  and,  to  make 
matters  worse,  water  had  to  be  supplied  to  the  boilers, 
to  enable  the  picking-up  machine  to  be  worked,  by 
means  of  a  suction  hose  put  over  the  side  and  con- 
nected to  a  hand  pump.  Gradually,  as  the  vessel 
proceeded,  the  grass  in  front  became  more  and  more 
compact  until  the  cable  led  up  and  down,  and  it 
was  obviously  necessary  to  cut  away  the  obstruction. 
A  couple  of  hours'  work  by  all  available  hands  armed 
with  knives,  choppers  and  other  cutting  implements 
cleared  a  way  for  the  cable  and  the  bow  of  the  ship, 
and  the  machinery  was  again  started.  Before  long, 
however,  the  neighborhood  of  suspicious-looking 
young  trees  was  reached,  and  the  ship  became  sta- 
tionary. On  making  a  hole  through  the  grass  and 
pushing  down  a  poie,  nine  feet  of  water  was  found 
and  this  being  one  foot  less  than  the  ship  could  flo^t 
in,  the  cable  was  accordingly  cut,  just  above  the 
surface  of  the  grass.  The  end  remained  sticking  up, 
and  appeared  to  have  no  inclination  to  retire  from 
view. 

Over  half  a  mile  had  been  picked  up,  and  but  for 
the  shoal  water  doubtless  the  whole  length  would 
have  been  recovered,  and  a  somewhat  bold  proceed- 
ing justified  by  complete  success. 

Pulling  a  ship  along  by  means  of  a  good  strong 
cable  is  one  thing ;  warping  her  back,  stern  first,  by 
running  out  kedge  anchors,  is  quite  another.  Grass 
had  closed  up  behind,  leaving  only  a  narrow  channel 
barely  sufficient  to  permit  the  passage  of  a  boat. 
The  first  kedge  anchor  promptly  came  home  without 
the  ship  showing  any  signs  of  moving.  A  heavy 
grapnel  was  next  banked  behind  the  anchor,  but  these 
two  proved  insufficient,  and  matters  began  to  look 
serious.  As  another  resource  grapnels  were  now  run 
out  over  the  bow,  carried  along  the  grass  to  the  stern 
of  the  ship,  and  hooked  deeply  into  the  impeding 
mass,  w^hich  was  then  hauled  forward  with  the  winch. 
The  excitement  of  falling  into  holes  was  varied  by 
a  snake  hunt  and  the  killing  of  a  fine  specimen 
about  eight  feet  long.  After  a  few  of  these  novel 
drags  had  been  made  and  the  stern  cleared,  the  ship 
began  to  move,  and  gradually  left  behind  a  compact 
mass  of  grass  and  weed,  which  appeared  almost 
solid,  and  which  had  extended  from  the  bow  to  about 
amidships.  By  this  time  it  was  dusk,  and  work  had 
to  be  abandoned.  Myriads  of  3'oung  mosquitos  now 
appeared,  giving  a  pretty  good  idea  of  what  the 
experience  would  have  been  had  the  season  been  a 
little  more  advanced,  and  their  biting  powers  fully 
developed.  In  the  earh-  morning,  the  engineers  hav- 
ing made  the  necessary  alterations,  and  cleared  the 
propellers  of  grass,  the  ship  was  worked  out,  using 
the  high-pressure  cylinders  only:  and,  the  choked 
pumps  having  been  cleared,  cable  work  was  resumed 
and  the  repair  duly  completed.  A  considerable  length 
of  cable  had  to  Be  abandoned,  ihe  channel  has 
completely  changed,  and,  where  four  or  five  years 
ago  14  feet  of  water  existed,  is  now  an  island  with 
fair-sized  trees.  Under  this  the  cable  goes,  and  it 
is  too  deeply  buried  to  be  recovered. 


The  village  of  Alexis,  111.,  has  voted  to  buy  the 
electric-light  plant  of  the  town  and  operate  it  as  a 
municipal  plant. 
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The  Mechanical  Stoker  and  the  Human 
Operator.* 

Bv   Edwin   Yawger. 

It  is  a  matter  of  common  observation  that  there 
is  frequently  a  considerable  variation  in  draft  in  dif- 
ferent furnaces  where  a  number  are  connected  to  the 
same  stack. 

When  the  furnace  is  hand-fired,  all  the  losses  due 
to  the  improper  manipulation  of  the  air  supply  are 
rendered  much  greater.  An  indication  of  this  can 
be  obtained  by  noting,  by  means  of  a  gauge,  the 
variation  of  draft  in  the  fire  chamber  during  a  cycle 
of  firing. 

I  believe  it  is  the  practice  of  boiler  manufacturers 
to  establish  a  fixed  arrangement  of  baffles.  The 
furnace  specialist  goes  further  than  this,  and  ar- 
ranges the  baffles  to  conform  to  the  nature  of  the 
service,  and  the  amount  of  draft  in  the  particular 
case. 

Accessibility  is  a  prime  requisite,  and  that  stoker 
will  give  the  best  service  in  which  the  condition  of 
the  fire  can  be  seen,  and  obstructing  clinkers  dis- 
lodged without  the  opening  of  doors. 

In  view  of  the  prevailing  tendency  toward  the  use 
of  large  boilers,  stoker  design  must  permit  of  a 
corresponding  expansion  of  grate  surface.  In  many 
cases  500-horsepower  or  600-horsepower  boilers,  in- 
stead of  being  fitted  with  the  proper  amount  of  grate 
area,  as  determined  by  the  draft  and  weight  of  coal 
to  be  burned,  are  expected  to  give  results  on  a  re- 
stricted grate,  simply  because  the  design  does  not 
permit  the  proper  area. 

The  data  at  hand  on  the  question  of  durability 
oflFer,  if  possible,  a  wider  range  than  above  indicated 
for  boiler  trials  in  general. 

The  peculiar  thing  about  reports  of  stoker  repairs 
is  that  records  cover  only  the  two  extremes  of 
experience,  in  a  few  plants  the  small  cost  of  repairs 
being  a  matter  of  pride,  a  segregated  record  is  kept 
of  stoker  repairs.  In  other  plants,  more  unfortunate 
in  design  and  operation,  excessive  repairs  are  often 
reported.  The  range  in  this  respect  varies  from  half 
a  cent  or  less  per  Ion  of  coal  fired,  to  12  cents  in 
extraordinary  cases.  In  the  large  majorit>'  of  plants 
between  these  extremes  there  is  no  record  available. 

It  should  be  noted  that  the  life  of  a  boiler  and 
a  furnace  should  be  logically  reckoned,  not  by  the 
year,  but  by  the  gallons  of  water  evaporated  and 
the  number  of  tons  of  coal  consumed. 

The  foregoing  requirements  are  generally  under- 
stood and  accepted. 

Other  questions  of  furnace  design  no  doubt  have 
two  sides,  with  advocates  for  each.  A  number  of 
makers  construct  furnaces  calculated  to  reject  the 
refuse  continuously  and  automatically,  the  argument 
being  that  this  reduces  the  labor  required  and  adds 
to  the  effectiveness  of  the  operation.  On  the  other 
hand,  it  is  claimed  that  continuous  discharge  will 
carry  over  a  considerable  amount  of  combustible 
when  fires  are  forced,  while  with  light  firing  there 
will  be  a  thin  zone  in  the  fire  near  the  discharge 
point  that  will  admit  an  excess  of  air;  also  that  large 
clinkers  will  occasionally  fail  to  pass  through  an 
otherwise  automatic  discharge. 

The  extent  of  the  firebrick  arch  over  the  fire  in 
furnaces  operating  with  progressive  feed  is  some- 
times subject  to  discussion.  The  presence  of  an  arch 
sufficient  to  reflect  heat  on  the  fuel  until  it  is  well 
coked  is  always  recommended.  It  Is  argued,  how- 
ever, that  the  external  fire  chamber,  with  its  full- 
length  arch,  throws  back  all  of  the  radiant  heat  upon 
the  fire,  thereby  increasing  the  rapidity  of  combustion 
and  insuring  its  completeness.  Other  authorities 
state  that  it  is  better  to  expose  the  heating  surface 
promptly  to  the  highest  possible  temperature,  to  this 
end  making  use  of  a  large  proportion  of  direct  radia- 
tion. Rankine  states  that  about  one-half  of  the  total 
heat  from  ,the  combustion  of  coal  is  given  up  in 
radiation.  The  open  fire,  therefore,  would  project 
a  greater  quantity  of  heat  against  the  first  row  of 
tubes,  with  "a  tendency  to  intensify  evaporation  at 
that  point.  Experiments  made  by  the  Northern 
Railway  Company  of  France  showed  that  evaporation 
around  the  firebox  of  a  locomotive  boiler  averaged 
seven  times  as  great  per  square  foot  of  heating  sur- 
face  as  the  rate   in   the  flues. 

There  is  no  increased  danger  to  boiler  tubes  by 
reason  of  high  temperatures.  The  rupture  of  a  tube 
is  invariably  due  to  some  cause  within  itself,  either 
a  flaw  in  material  or  the  presence  of  scale  sufficient 
to  interfere  with  the  releasing  of  steam.  With  these 
facts  in  mind,  and  with  a  view  to  reduce  as  far  as 
possible  the  loss  by  external  radiation  and  air  leak- 
age, it  seems  the  logical  thing  to  design  an  'arch 
deep  enough  to  insure  the  absence  of  combustible 
eases  in  the  flues,  at  the  same  time  permitting  a 
liberal  amount  of  direct  radiation. 

Judging  from  the  number  of  60-foot  stacks  in  use, 
especially  in  steelworks,  there  wOuld  appear  to  be 
a  wide  difference  of  opinion  on  the  subject  of  draft. 
If  I  were  asked  to  specify  a  single  imnrovement  in 
furnaces  that  would  net  a  greater  saving  than  anv 
other,  the  reply  would  be  "double  the  height  of  all 
the  stacks  now  in  use."  Intensified  draft  will  work 
wonders. 

First — It  will  permit  the  burning  of  more  coal 
per  square  foot  of  grate,  thereby  increasing  furnace 
temperature.  The  burnincc  of  more  fuel  per  square 
foot  of  grate  surface,  and  the  consequent  high  tem- 
perature, is  in  itself  an  element  of  economy,  illus- 
trating one   of  the   fundamental   laws  of   thermody- 
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namics,  which  states  that  efficiency  is  dependent  on 
the  range  of  temperature  in  the  working  medium. 

Second — It  will  make  combustion  complete  at  a 
point  nearer  the  coal;  that  is,  the  flame  will  be 
shorter,  and  the  excess  of  air  will  be  less.  This 
condition  is  due  to  the  fact  that  a  strong  draft  rushes 
among  the  fuel  at  high  velocity,  causing  a  more 
intimate  mixture  of  air  with  the  inflammable  gases. 
Third — The  same  volume  of  gas  at  the  same  tem- 
perature will  give  up  more  of  its  heat  when  passed 
rapidly  than  when  passed  slowly  over  the  same  heat- 
ing area.  Many  experiments  have  been  made  to 
determine  a  law  governing  the  effect  of  speed  on 
the  liberation  of  heat  from  gases,  but  the  results  are 
variable.  All  agree,  however,  that  the  eiTect  is  im- 
portant. 

It  is  plain  from  this  that  the  stack  or  draft  appa- 
ratus has  a  function  not  usually  accorded  to  it; 
namely,  that  of  overcoming  friction  in  gas  passages 
induced  by  high  speed  of  gases.  It  is.  considered  ■ 
by  many  a  point  of  good  management  to  reduce  as 
much  as  possible  the  internal  friction  in  furnaces, 
but  if  this  is  done  at  the  expense  of  speed  of  gases, 
the  result  will  be  a  reduced  capacity  and  a  higher 
stack  temperature. 

It  is  common  experience  that  no  part  of  a  power 
plant  is  subject  to  so  much  neglect  as  are  the  boilers. 
The  reason  for  this  lies  in  two  inevitable  weaknesses 
of   human   nature. 

First — A  reluctance  to  perform  a  dirty  and  dis- 
agreeable task. 

Second — A  reluctance  to  perform  any  task  when 
its  results  are  not  apparent  to  the  observation. 

An  engine  operator  may  build  up  a  reputation  by 
giving  such  attention  to  his  engines  that  they  will 
not  offend  the  eye  or  the  ear  of  the  observer.  The 
chances  are  that  if  his  engine  looks  clean  and  runs 
quietly,  it  is  in  fact  in  good  order ;  but  the  external 
cleanliness  of  a  boiler  would  argue  little  as  to  the 
absence  of  scaled  'tubes,  soot-choked  passages  or 
broken-down  baffles. 

Some  years  ago  I  became  partly  responsible  for 
the  operation  of  a  large  mechanically  fired  plant  in 
Pittsburg.  There  were  16  boilers  in  the  plant,  and 
I  was  asked  to  determine  why  it  seemed  impossible 
to  secure  sufficient  steam  for  the  engines.  I  made 
a  brief  examination  of  the  boilers,  and  found  that 
the  stack  draft  in  the  different  batteries  ranged  from 
0.45  inch  to  0.7  inch  of  water,  and  that  stack  tem- 
peratures varied  from  450  degrees  to  above  700  de- 
grees. The  general  condition  inside  the  furnaces 
seemed  obvious.  I  agreed  with  the  management  to 
pick  out  a  man  who  would  enter  their  rmploy 
and  have  full  charge  of  the  boiler  plant,  with  the 
expectation  that  a  change  would  soon  be  apparent. 
An  inspection  by  this  man  showed  that  in  some  cases 
soot  had  accumulated  in  such  quantities  as  to  choke 
the  gas  passages.  This  explained  the  low  draft  and 
temperature  in  some  of  the  stacks.  In  other  cases 
the  baffles  were  broken  down  and  di.'^placcd  to  such 
an  extent  that  the  gases  made  practically  one  pass 
through  the  tubes  and  escaped  at  high  temperature. 
This  gave  the  ke}'  to  the  other  extreme  stack  con- 
dition. It  was  found,  by  a  little  close  observation, 
that  the  attendants  reported  the  external  cleaning  of 
the  tubes  without  going  through  the  formality  of 
doing  the  work.  A  short  period  of  personal  super- 
vision served  to  put  the  plant  in  such  condition 
that  steam  was  easily  supplied  by  14  boilers  instead 
of  16.  This  happened  in  a  stoker-fired  plant ;  it 
would  have  been  worse  in  a  hand-fired  one,  because 
the  same  human  nature  would  have  been  there,  only 
more  of  it.  It  is  evident  that  such  delinquencies  on 
the  part  of  attendants  work  equally  disastrous  re- 
sults, whether  the  plant  is  stoked  by  hand  or  by 
machine. 

There  is  another  phase  of  human  nature  that  has 
an  important  bearing  on  the  comparison  of  hand 
^■ersus  machine  firing,  which  probably  furnishes  the 
stoker  manufacturer  witli  his  strongest  argument  in 
favor  of  the  superior  fuel  economy  of  the  mechanical 
stoker.  It  is  the  well-known,  fact  that  there  is  a  wide 
variation  in  the  efficiency  of  individual  firemen  in  the 
actual  manipulation  of  the  fires.  I  am  lold  by  the  su- 
perintendent of  motive  power  of  one  of  our  greatest 
railroads  that  his  company  has  for  a  long  time,  main- 
tained a  system  of  rewards,  based  on  the  economy 
in  coal  obtained  by  the  different  locomotive  firemen. 
Basing  observations  upon  the  records  of  a  large 
number  of  firemen,  who  had  been  under  the  system 
long  enough  to  establish  a  personal  average,  it  is 
found  that  certain  individuals  maintain  a  higher  av- 
erage of  rewards  than  others  throughout  a  long 
period  of  service.  If,  therefore,  the  company  could 
secure  a  force  of  firemen,  each  one  of  whom  could 
equal  the  best  average,  there  would  be  a  saving  in 
fuel  amounting  to  many  times  the  sum  required  for 
premiums. 

During  the  World's  Fair  I  was  called  upon  by  the 
judges  to  conduct  some  comparative  economy  tests  on 
traction  engines.  The  tests  were  for  the  purpose  of 
determining  the  fuel  economy  of  boilers  and  engines 
combined,  when  running  at  constant  load,  furnaces 
being  fired  by  the  manufacturers'  expert  firemen.  In 
five  engines  tested  there  was  a  variation  in  results 
of  about  15  per  cent.  The  steam  distribution  and 
the  furnace  and  boiler  design  were  quite  similar  in 
all  five  engines,  and  it  would  be  safe  to  assume  that 
their  inherent  efficiencies  would  not  vary  more  than 
five  per  cent.  The  further  difference,  therefore,  of 
10  per  cent,  should  be  charged  to  the  variation  be- 
tween expert  firemen. 

One  universal  result  of  the  substitution  of  me- 
chanical for  manunl.  methods  consists  in  a  greater 
uniformity  of  product,  and  from  the  nature  of  the 


operation  it  is  possible  to  maintain  a  stoker  at  or 
near  its  highest  efficiency.  To  obtain  this  very  de- 
sirable condition  it  will  be  necessary  to  start  right 
by  making  a  competent  engineer  responsible,  not 
only  for  the  selection  of  the  machine,  but  for  the 
unity  of  design  of  the  entire  furnace  from  ash  pit 
to  top  of  chimney.  This  responsibility  is  often  as- 
sumed by  stoker  builders,  and  some  of  them  refuse 
to  make  an  installation  unless  full  and  satisfactory 
information  is  furnished  covering  all  the  essentials 
of  the  furnace. 

To  maintain  a  boiler  plant  at  its  highest  efficiency 
is  not  a  complex  problem,  but  enough  has  been  said 
to  show  that  it  requires  constant  and  intelligent 
supervision.  It  is  its  capability  of  responding  to 
intelligent  supervision  that  renders  mechanical  stok- 
ing superior  to  the  human  kind.  The  functions  of 
the  machine  are  varied,  when  necessary,  by  positive 
adjustments,  and  changes  in  adjustments  can  be 
governed  by  definite  rules  easily  within  the  com- 
prehension of  the  dullest  operator.  I  should  say,  in 
general,  that  any  chief  engineer  of  a  station,  who 
himself  is  capable  of  operating  successfully  a  me- 
chanical furnace,  can,  with  a  reasonable  amount  of 
attention,  secure  uniformly  good  results  throughout 
a  large  plant. 

A  daily  inspection  of  the  fires  will  assist  as  much 
as  anything,  remembering  that  a  white-hot  fire  is 
an  indication  of  all-around   econonw. 

Recording  instruments  of  various  kinds  will  be 
found  useful,  especially  in  mechanically  fired  plants. 
Probably  the  most  useful  record  obtainable  in  con- 
nection with,  furnace  operation  is  a  record  of  the 
amount  of  air  supplied.  With  the  uniform  condi- 
tions due  to  mechanical  stoking,  such  a  record  gives 
a  fair  indication  of  the  degree  of  efficiency  of  the 
furnace.  This  record  is  obtained  in  many  plants 
by  an  apparatus  for  the  continuous  analysis  of  flue 
gases.  The  use  of  a  draft  gauge,  attached  perma- 
nently and  showing  the  draft  in  the  fire  chamber,  will 
give  an  approximate  idea  of  the  amount  of  air 
consumed.  A  diminution  in  draft  at  this  point  indi- 
cates air  holes  and  an  excess  of  air,  while  a  great 
increase  will  indicate  too  great  a  thickness  of  fire 
and  the   probable  presence  of   CO   in  the  flue. 

It  will  be  noticed  that  an  expert  stoker  fireman, 
in  running  a  test,  will  keep  his  fire  gauge  at  that 
point  which  indicates  the  proper  thickness  of  fire. 

Many  reports  find  their  way  into  print  condemning 
wholesale  the  use  of  stokers,  and  many  reports  get 
circulated  of  expensive  installations  being  placed  on 
the  scrap  pile.  It  is  just  possible  that  in  some  of 
these  latter  cases  the  mistake  occurred,  not  in  the 
purchase,  but  in  the  discarding  without  making  sure 
that  a  correction  in  some  other  part  of  the  svstem 
would  not  have  removed  the  difficulty.  Misfit  in- 
stallations are  fortunately  decreasing  in  ntunber,  and 
there  are  now  millions  of  horsepower  of  boilers  ma- 
chine-fired in  the  United  States. 

Discussion. 

C.  IT.  Parker,  Boston:  The  main  point  seems  to 
me  to  be  the  question  of  fire  temperature.  The 
higher  the  temperature  of  the  fire  the  better  the  fire 
efficiency.  It  is  shown  clearly  in  all  flue-gas  analy- 
ses that  with  low  fire  temperature  and  a  low  number 
of  tons  of  coal  burned  per  square  foot  of  grate 
surface  that  you  will  have  a  large  excess  of  free 
oxygen.  When  your  fire  is  run  up  to  40  or  45 
pounds  per  square  foot  of  grate,  the  excess  air  is 
brought  down  to  something  like  30  to  40  per  cent, 
above  the  theoretical  requirements,  and  the  fire  is 
a  dead  white.  In  our  practice  we  find  that  the  heat- 
ing surface,  however,  of  the  boilers  as  ordinarily 
installed  will  not  take  up  the  heat  as  given  off  by 
this  fire,  and  that  the  most  economical  point  to  work 
in  is  somewhere  in  the  neighborhood  of  25  per  cent, 
above  the  boiler  rating.  Where  it  is  possible,  with 
an  even-load  condition,  the  maximum  economy  should 
come  by  reducing  the  grate  area,  working  a  greater 
number  of  pounds  per  square  foot  of  heating  surface, 
and  working  the  heating  surface  at  about  25  per 
cent,  above  the  rating. 

R.  S.  Hale,  Boston  (written  discussion)  :  Mr. 
Yawger's  paper  is  very  interesting,  but  there  is  one 
point  on  which  I  should  like  to  advance  a  contrary 
view,  and  that  is  in  regard  to  the  saving  by  increased 
draft.  I  have  made  and  analj'-zed  a  great  many 
boiler  tests,  and  it  is  my  firm  conviction  that,  other 
things  being  equal,  the  less  draft  that  is  used  the 
higher  will  be  the  efficiency.  If  it  is  a  question  of 
getting  a  greater  capacity,  of  course,  a  greater  draft 
must  be  supplied.  If  it  is  a  question  of  burning 
more  coal  per  square  foot  of  surface  and  getting  the 
same  capacity  as  before,  which,  of  course,  means 
cutting  down  the  grate  surface,  then,  of  course,  more 
draft  must  be  supplied,  but,  other  things  being  equal, 
the  less  draft  used  the  better  will  be  the  efficiency 
of  evaporation. 

The  point  advanced  by  Mr.  Yawger.  in  regard 
to  the  saving  made  by  increased  draft,  that  the 
same  volume  of  gas  at  the  same  temperature  will 
give  up  more  of  its  heat  when  passed  rapidly  than 
when  passed  slowly  over  the  same  heating  area,  is  a 
fallacy  in  so  far  as  it  applies  to  this  question.  If  the 
conditions,  i.  e.,  the  output  of  steam,  are  to  remain 
the  same,  then  the  amount  of  coal  and  amount  of  gas 
must  be  reduced  in  order  to  gain  any  better  effi- 
ciencj'  and  the  gas  must  pass  more  slowly  over  the 
heating  surface.  If  increasing  the  draft  must  cause 
the  gas  to  pass  more  rapidly,  it  could  have  none 
other  than  a  bad  effect. 

llie  reason  that  the  best  efficiencies  are  gained 
with  a  small  draft  is  that  this  makes  it  necessary 
to  fire  more  carefully  in  order  to  keep  up  the  capac- 
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ily.  and  hence  reduces  the  amount  of  air  used,  re- 
ducing the  loss  by  the  heat  of  the  waste  gases  and 
also  causing  the  gases  to  pass  more  slowly  over 
the  heating  surface,  giving  them  more  time  to  give 
up  their  heat. 

I  will  repeat  that  there  are,  of  course,  many  cases 
where  an  improvement  in  the  plant  as  a  whole  is 
made  bv  increasing  the  draft,  but  that,  other  things 
being  equal,  the  highest  efficiency  will  be  gained  by 
the  smallest  draft. 


Economy  in  Minor  Station  Supplies.' 

By  Edgar  B.  Greene. 

Under  this  subject  I  propose  to  treat  of  stations 
of  moderate  size,  or  the  small  station  rather  than 
the  large.  Stations  of  moderate  size,  of  necessity, 
do  not  have  the  number  of  people  employed  to 
separate  the  branches  of  work  into  classes,  as  can 
be  done  in  the  larger  stations.  Hence  it  is  necessary 
to  educate  help  to  cover  wider  ranges  of  work  than 
would  be  the  case  with  the  larger  plants. 

We  have  used,  with  verj'  good  results,  a  course 
of  training  that  starts  the  young  man  as  an  ap- 
prentice, either  in  the  steam  side  of  the  plant  or  in 
the  electrical  side,  giving  him  a  thorough  training 
through  all  branches  of  the  work.  Instead  of  the 
course  covering  a  certain  period  of  years,  it  covers 
the  time  necessary  to  develop  the  natural  ability  in 
the  apprentice,  that  is,  promoting  the  apprentice  as 
fast  as  his  ability  will  warrant  the  promotion,  with 
the  distinct  understanding  that  each  person  must 
earn  the  promotion,  and  must  have  the  ability  to 
warrant  promotion,  or  be  required  to  stand  aside 
for  the  next  man ;  in  other  words,  that  each  position 
in  connection  with  the  plant  Is  filled  by  a  person 
trained  through  all  parts,  and  at  no  time  is  a  man 
brought  in  from  another  plant  located  elsewhere 
and  given  a  position  over  the  men  v/ho  have  gone 
through  the  apprentice  course.  This  plan,  we  have 
found,  works  very  successfully,  as  it  creates  a  feel- 
ing of  assurance  on  the  part  of  each  employe  that 
so  long  as  he  gives  his  best  efforts  to  produce  re- 
sults he  will  not  be  required  to  stand  aside  for  some 
other  man  who  has  not  grown  up  with  Ihe  plant. 
This  does  not  mean  that  we  exclude  entirely,  and 
will  not  bring  in,  new  l:)lood  or  new  material,  but 
it  does  mean  that  the  new  material  Is  from  time 
to  time  employed  on  some  special  parts  of  the  work, 
but  not  retained  and  promoted :  used  rather  to  bring 
out  a  wider  field  or  range  of  ideas. 

We  have  had  a  number  of  our  employes  leave  our 
cmplo3'ment  after  having  finshed  the  course  and,  hav- 
ing been  with  us  several  years,  spend  two  or  three 
years  with  other  concerns,  and  come  back  to  our 
employment  again  This  has  a  tendency  to  bring  in 
any  good  ideas  Being  worked  out  elsewhere,  and 
we  are  able  to  criticise  our  own  methods  by  the 
experience  thus  gained,  as  well  as  to  get  in  our 
employment  again  a  man  thoroughly  trained  In  and 
■  familiar  with  our  methods  of  work ;  and  in  every 
instance  of  this  kind  we  have  found  very  satis- 
factory  results. 

We  have  had  a  number  of  our  apprentices  take 
a  course  wnth  the  well-known  correspondence  schools, 
and  we  can  most  heartily  recommend  this  method 
of  education. 

With  regard  to  station  supplies,  one  item  that  we 
have  found  to  be  of  value  has  been  to  standardize 
the  fittings,  valves  and  nipples  of  each  diameter  of 
pipe  used  in  the  plant;  as  an  example,  two-inch  pipe 
would  have  two  lengths  of  nipples,  one  a  standard 
nipple,  and  the  other  a  short  nipple.  A  standard 
two-inch  nipple  would  always  be  IS  inches  long; 
if  it  were  required  to  use  a  very  short  nipple,  the 
short  nipple  of  two-inch  pine  would  be  four  Inches 
long;  In  three-Inch  pipe  the  standard  nipple  would 
be  18  inches  long,  and  the  short  nipple  six  Inches 
long.  By  just  a  little  care  in  layin.g  out  the  work 
it  is  easily  arranged  to  follow  out  this  system ;  then, 
when  repairs  become  necessary,  any  nipple  In  stock 
will  fit  any  place  needed.  The  same  Is  true  in 
valves.  We  standardize  by  being  careful  to  adopt 
a  make  of  valve  for  the  several  sizes  and  do  not 
buy  anything  else.  This  does  not  necessitate  carry- 
ing so  many  e.xtra  parts,  and  If  you  have  one  extra 
valve  for  each  diameter  you  have  a  spare  valve  that 
will   fit  any  place. 

We  have  found  that,  by  putting  Greenfield  tubing 
inside  of  the  steam  hose  (used  for  blowing  off  the 
soot  in  boiler  tubes),  the  life  of  tlie  steam  hose  is 
Increased  fourfold. 

We  have  a  home-made  arrangement  for  bending 
tubes,  such  as  are  used  in  Stirling  boilers,  making 
segments  that  would  be  about  two  inches  In  thick- 
ness, and  fitting  about  half  of  the  circle  of  the  diam- 
eter of  the  tube.  These  are  made  of  cast  Iron  and 
are  bolted  fast  to  a  wide  plank.  We  are  able  to 
heat  and  bend  a  straight  tube  to  replace  any  tube 
that  Is  defective.  In  the  necessary  repairs  to  Stir- 
ling boilers  we  do  this  by  heating  the  tube  In  the 
fire  under  the  boiler,  which  Is  kept  quiet  and  clean 
at  the  time  of  heating;  that  is,. the  damper  is  closed 
on  the  particular  boiler  the  tube  Is  being  heated 
in,  and  the  fire  burned  down  until  it  Is  perfectly 
clear  on  the  top  and  has  no  green  coal  on. 

For  repairing  the  valve  stems  on  engines,  the 
valve  stems  in  gate  valves,  and  the  renewal  of  the 
pins  in  engine  governors,  pumps  and  like  machin- 
ery, we  use  standard  cold-rolled  steel  shafting  of 
the  required  size,  cutting  and  threading  this  on 
the  lathe  in  our  Utile  shop;  this  method  makes  our 
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repairs  to  engines  and  other  machinery  very  simple 
and  requires  having  the  engines  out  of  service  but 
a  very  short  time.  For  the  renewal  of  the  bushings 
In  engine  governors  we  get  bronze  tubing  In  stand- 
ard size;  then  it  is  only  necessary  in  most  cases 
to  cut  a  piece  off  the  tubing  to  make  a  bushing ; 
we  use  the  same  method  for  the  valve  motion  for 
pumps  and  the  dift'ercnt  kinds  of  machinery  in  use, 
If  the  holes  are  not  bushed.  The  first  time  repairs 
are  necessary  we  ream  these  out  to  a  standard  size 
and  bush  with  the  above-described  method.  When 
next  this  part  comes  to  be  repaired  It  is  a  matter 
of  only  a  few  moments  to  renew  the  bushing  and 
necessary  pin. 

It  will  be  noticed  that  there  is  a  strong  disposi- 
tion to  follow  up  very  carefully  the  details  of  all 
parts  that  have  occasioned  repairs  and  make  a 
standard  method  fitting  the  several  cases,  so  that 
In  future  repairs  the  work  is  very  much  simplified. 

In  a  growing  town  there  Is  a  demand  for  ashes 
and  cinders,  for  use  in  buildings  and  in  building 
permanent  sidewalks.  We  have  found  it  economical 
to  arrange  the  ash  pile  so  as  to  make  It  convenient 
for  teainsters  to  load  easily,  thereby  encouraging 
the  carting  away  of  the  greatest  amount  possible 
of  the  ashes  at  no  expense  to  the  station.  At  some 
periods  of  the  year  there  is  no  building  of  any 
account  going  on,  therefore,  no  demand  for  ashes. 
We  have  devised  a  very  economical  elevator  for 
loading  the  ashes  then  on  cars,  and  they  are  taken 
away  by  the  railroad  company,  free  of  any  addi- 
tional cost ;  they  use  the  ashes  for  repairing  sidings. 

We  find  economy  In  buying  strips  of  hard-rolled 
copper,  three-fourths  inch  wide,  12  Inches  long  and 
o.oi  inch  In  thickness;  we  solder  fbur  of  these  strips 
together,  making  brushes  for  our  arc  machines.  We 
find  that  this  makes  a  very  good  brush,  and  they 
are  very  economical.  For  the  stiffener  we  use  a 
phosphor  bronze  0.026  inch  In  thickness  of  the  same 
width  and   eight  Inches  long. 

We  find  very  good  results  from  an  arrangement 
for  draining  all  of  the  oil  from  engines  by  gravity 
directly  to  the  oil  house,  where  It  goes  through 
the  filters  automatically  without  any  handling  ex- 
cept drawing  off  the  water  In  the  first  tank.  The 
filtering  system  in  use  is  a  very  simple  one:  the  oil 
coming  from  the  engines  goes  directly  to  the  bot- 
tom of  a  tank  for  the  purpose  of  separating  from 
the  oil  any  water  that  may  be  in  it;  from  the  top 
of  this  tank  it  goes  to  the  bottom  of  the  second  or 
.settling  tank;  from  the  top  of  the  settling  tank  It 
flows  by  gravity  to  the  filters,  two  of  which  are  kept 
In  service.  The  oil  flowing  from  the  second  or  settling 
tr.nk  constantly  and  slowly  is  being  filtered  as  fast  as 
used ;  from  there  It  goes  to  an  underground  tank, 
and  is  pumped  from  this  underground  tank  to  an 
overhead  tank  for  gravity  distribution  to  the  en- 
gines. The  filtering  material  in  use  is  simply  a 
Turkish  towel,  supported  by  fine  brass  woven  wire. 
This,  we  find,  gives  us  as  good  results  as  any  method 
we  have  seen,  and  Is  very  inexpensive,  and  very 
easily  taken  care  of.  The  care  necessary  is  simply 
shutting  the  oil  during  light-load  period  from  one 
filter,  allowing  it  to  drain,  then  renewing  or  wash- 
ing the  towel.  This  room  is  kept  at  a  temperature 
of  over  95  degrees  and  is  practically  underground, 
and  the  ventilation  Is  just  sufficient  to  allow  such 
work  as  is  necessary  in  the  room. 

We  rewind  all  defective  coils  for  both  multiple 
and  series  arc  lamps,  and  all  field  coils  for  Thomson 
recording  wattmeters,   and   rewind  all   transformers. 

It  will  be  noticed  that  by  doing  the  repair  work 
as  above  described,  one  man  is  able  to  cover  a 
wide  field.  While  the  person  In  this  particular 
branch  of  work  does  not  necessarily  become  an  ex- 
pert on  each  part,  yet  we  find  It  profitable,  taking 
all  of  these  lines,  to  keep  a  man  for  the  necessary 
repairing  as  above  described,  wdiich  covers  also  the 
machinist's  work  necessary. 

In  enclosed-arc  lamps,  both  multiple  and  series, 
the  inner  globes  are  brought  to  the  station  and 
washed  with  a  revolving  brush  in  a  tank  of  water, 
rinsed  In  an  adjoining  apartment  of  the  tank  In  clear 
water,  kept  approximately  at  90  degrees,  and  dried 
in  racks  which  support  the  globes  from  the  inside, 
keeping  each  end  free.  They  are  then  tested  on 
a  ground-steel  plate  for  accuracy  at  the  end  for  the 
enclosing  cap,  wdicn  they  are  fitted  to  their  holders 
and  the  lower  holder  trimmed  in  the  station.  They 
are  finally  put  In  baskets  arranged  with  a  compart- 
ment for  each  Inner  globe  and  carried  to  their  des- 
tination. We  find  it  profitable  to  carry  at  least 
three  days'  use  of  inner  .globes  In  the  wash  room 
In  course  of  cleaning  and  drying;  that  is,  globes 
that  are  washed  on  the  loth  of  the  month  would 
not  be  used  prior  to  the  13th  of  the  month.  This 
allows  globes  to  have  24  hours  for  drying  and  keeps 
two  days'  supply  of  globes  fitted  to  the  lower  holder 
and  supplied  with  the  lower  carbon ;  in  any  emer- 
gency this  permits  of  sending  out  the  second  man 
trimming  a  circuit  at  once,  instead  of  first  prepar- 
ing the  inner  globes  before  going  out.  Starting  a 
new  man  trimming  enclosed  lamps,  handling  Inner 
globes  w'lth  the  necessarv  care  and  attention,  it 
will  be  found  that  the  average  life  of  the  Inner 
globe  would  be  about  Soo  lamp-hours  for  the  first 
month ;  with  careful  training  the  average  life  on 
the  second  month  will  be  found  to  be  between  r.400 
and  1,500  hours,  and  the  arc-lamp-hour  per  carbon 
will  be  found  to  be  about  10  per  cent,  shorter  with 
a  new-  man  on  the  first  month  than  the  results 
iviiich  will  follow  after  that  period.  This  method 
■\ve  find  gives  ivs  very  satisfactory  results  with  over 
=00  lamps  in  service.  It  is  an  exception  rather 
Ihan  a  rule  to  be  called  upon  to  send  a  repair  man 
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dnrmg  the  evening  or  night  on  account  of  a  lamp 
out ;  and  we  find  also  an  Increased  number  of  lamp- 
hours  per  trmi.  Carbons  and  globes  are  checked 
each  day  from  the  stock  room  for  the  day's  trim 
and  rechecked  at  the  end  of  the  month  for  the  num- 
ber gone  out  of  stock;  this  gives  an  accurate  account 
of  the  total  amount,  and  is  sure  to  include  those 
carbons  and  globes  which  have  been  used  In  the 
repair  room. 

•  In  maintaining  the  system  of  poles,  wires  and  fix- 
tures, we  use  a  low  wagon,  wheels  of  about  32  and 
34  inches  high,  with  a  flat  top  running  out  over 
the  wheels;  this  gives  a  platform  or  bed  (without 
sideboards)  of  about  6.5  feet  wide  and  20  feet  long 
and  w^ith  this  method  two  men  can  load  a  pole  and 
such  necessary  tools  for  transporting  to  any  part 
of  the  town. 

We  have  found  It  very  profitable  to  analyze  care- 
fully the  orders  for  repairs,  and  where  we  find 
repairs  necessary  we  aim  to  follow  out  the  detail 
as  carefully  as  possible,  and  where  our  workmanship 
IS  not  as  it  should  be,  to  improve  It.  Where  any 
line  of  supplies  used,  either  on  the  pole  line  or  in 
the  customers'  premises,  gives  trouble  sufficient  to 
call  attention  to,  we  have  found  it  very  satisfac- 
tory to  quit  using  such  lines  of  material  as  give 
trouble  on  pole  lines,  and  have  the  use  of  such 
material  on  inside  work  discontinued.  We  have 
been  able  in  the  last  10  years,  by  carefully  following 
the  details,  to  reduce  our  repair  work  about  80  per 
cent,  and  give  customers  very  satisfactory  service. 
In  reading  meters  we  find  it  works  well  in  prac- 
tice not  to  use  one  man,  but  to  use  several  men 
from  the  several  different  classes  of  work.  We  do 
not  send  one  man  on  the  same  route  two  months  In 
succession,  thereby  making  each  man  familiar  with 
the  locations  of  the  meters  on  each  of  the  several 
routes,  and  in  the  event  of  sickness  we  are  never 
handicapped  on  account  of  meter-reading. 


Cost  of  Electricity  in  Columbus. 

Superintendent  M.  S.  Hopkins  of  the  Columbus 
Railway  and  Light  Company  recently  submitted  fig- 
ures to  the  City  Council  of  Columbus,  Ohio,  relating 
to  the  cost  of  production  and  distribution  of  electric 
current  during  the  year  1903,  as  shown  by  the  rec- 
ords of  the  Columbus  Railway  and  Light  Company. 
The  figures  included  the  price  paid  by  the  city  for 
street  lighting,  and  when  this  contract  Is  taken 
away  the  average  cost  of  production  and  distribution 
per  kilowatt-hour  will  be  materially  Increased.  Ac- 
cording to  the  report,  the  cost  of  distribution  per 
kilowatt  was  2.7  cents  and  the  cost  of  manufacture 
1.243  cents;  10  per  cent,  depreciation  on  the  actual 
amount  Invested  represents  2.734  cents  a  kilowatt, 
and  interest  at  five  per  cent,  was  1.57  cents.  The 
total  cost  of  current  furnished  over  the  pole  lines 
only,  was  7.937  cents  a  kilowatt,  while  the  average 
rate  received,  including  street  lighting,  was  7.27 
cents.  Mr.  Hopkins  asked  that  the  price  schedule 
recently  fixed  by  Cincinnati  be  adopted  in  Columbus. 
The  Cincinnati  ordinance  fixes  a  maximum  price  of 
ir  cents  a  kilowatt,  with  a  minimum  charge  of  $1 
per  month.  It  also  provides  for  a  system  of  dis- 
counts based  on  i6-candlepower  lamps  or  their  equiv- 
alent, ranging  from  five  per  cent,  on  2,000  or  3,000 
watt-hours  to  40  per  cent,  on  9,000  or  over.  He 
said  the  company  is  now  expending  $365,000  in  re- 
modeling its  machinery  and  extending  its  service 
and  that  in  a  short  time  there  would  be  no  part  of 
the  city  without  light. 
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Ready  Reference  Tables.     By  Carl  Hering,  M'.  E. 

New    York:      John    AVIley    &    Sons.      1903.      Pp. 

(4  by  6%  inches),   196.     Price,  $2.50. 

This  is  a  book  for  everyone.  In  its  closely  printed 
pages  are  tables  of  almost  every  kind,  from  the 
iinits  of  the  c.  g.  s.  to  those  made  use  of  In  bib- 
lical times.  Conversion  tables  are  to  be  found 
for  the  reduction  of  units  and  quantities  of  everj' 
description  to  their  equivalents  expressed  in  the 
terms  used  in  foreign  countries.  Though  of  a 
general  nature,  the  book  will  be  found  especially 
useful  to  engineers  and  those  doing  work  of  a 
scientific  nature.  Students  will  find  it  of  great  value 
as  a  time-saver  in  their  work.  Not  only,  tables 
are  given  but  also  much  data  and  many  definitions 
of  a  scientific  nature,  which  may  be  turned  to  readily. 
A  new  feature  has  been  added  to  most  of  the  tables 
in  the  shape  of  approximate  values  carried  to  two 
decimal  places,  which  are  correct  to  one  per  cent., 
and  will  oftentimes  be  found  sufficient  for  practical 
purposes.  Most  of  the  conversion  tables  have  also 
been  compounded,  which  will  save  a  great  deal  of  cal- 
culation. The  table  of  physical  quantities,  approved 
bj-  the  International  Electrical  Congress  at  Chicago, 
has  been  added.  Accuracy,  completeness  and  conve- 
nience for  ready  reference  w-ere  the  chief  aims  in  the 
preparation  of  the  tables,  and  the  author  seem?  to 
have  arrived  at  a  remarkably  good  result.  The 
book  is  of  pocket  size  and  bound  in  morocco. 


Major  Black,  head  of  the  engineering  department 
of  the  Panama  Canal,  e.xpects  to  leave  Panama  soon. 
All  the  laborers  and  mechanics  apphnng  for  _  work 
at  Culebra  have  been  employed.  The  work  is  or- 
ganized in  a  style  different  from  that  of  the  French 
company,  and  will  enable  the  laborers  to  do  the 
maximum  amount  of  work. 
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Indiana    Independent    Telephone   Con- 
vention. 

The  Indiana  Independent  teleplione  convention, 
which  is  to  be  held  in  Lafayette,  Ind.,  on  June  28th 
and  29th,  will  have  headquarters  in  the  Hotel  Lahr. 
Besides  a  good  programme  of  papers  and  discus- 
sions, there  will  be  entertainment  for  all,  including 
a  street-car  ride,  vaudeville  performance  at  Tecum- 
seh  Trail  summer  garden,  inspection  of  Purdue 
Universit}-,  a  boat  ride  and  a  banquet  at  German 
National' Park.  As  Lafayette  is  the  home  of  the 
Sterling  Electric  Company,  of  which  W.  E.  Doolittle 
is  president,  that  company  will  furnish  the  entertain- 
ment planned,  and  in  this  the  company  expects  to 
have  the  hearty  co-operation  of  all  telephone  manu- 
facturers and  supply  men,  all  of  whom  are  assured 
every  courtesy  in  the  display  of  their  wares.  A 
hearty  invitation  is  extended  to  all  and  the  associa- 
tion suggests  that  early  reservation  of  rooms  be  made. 
Rome  C.  Stephenson  of  Rochester  is  president  of  the 
association.  The  other  officers  are  C.  M.  Zion,  vice- 
president,  and  Harry  B.  Gates,  secretary  and  treas- 
urer. 


Telephone  News  From  The  Northwest. 

The  St.  Paul  City  Council  has  decided  that  no 
more  telephone  or  telegraph  poles  shall  be  put  up 
in   any  part   of  the   city. 

The  Fulda  Telephone  Company  will  install  a  rural 
system  at  Dundee,  Minn. 

The  Benson  County  Telephone  Company  will  in- 
stall a  local  circuit  at  Esmond,  N.  D. 

The  Clarkfield  (Minn.)  Telephone  Company  has 
been  incorporated  with  $3,000  capital. 

The  LeRoy  (Minn.)  Telephone  Company  has  made 
arrangements  with  the  Northwestern  Telephone  Ex- 
change Company  for  long-distance  connection. 

The  Drayton  CN.  D.)  telephone  exchange  will 
build  a  line  to  Bowesmont. 

Local  business  men  at  Fairfax,  Minn.,  have  bought 
the  local  exchange  of  the  Minnesota  Central  Tele- 
phone Company  and  will  make  improvements  to  the 
system  at  once. 

The  Twin  City  Telephone  Company  has  been 
granted  a  franchise  through  Litchfield,  Minn.  Con- 
nections will  be  made  with  the  local  company. 

The  Dassel-Collinwood  Telephone  Exchange  Com- 
pany has  been  incorporated,  with  headnuarters  at 
Dassel,  Minn.     The  capital  stock  is  $25,000. 

The  Merchants'  and  Farmers'  Telephone  Company 
of  Shakopee,  Minn.,  has  been  formed  with  $10,000 
capital  stock. 

The  Burlington  (Iowa)  and  Augusta  Telephone 
Company  has  changed  its  name  to  the  Burlington 
Rural  Telephone  Company  and  increased  its  capital 
to   $23,000.  R. 


Ohio  Telephone  Notes. 

Probate  Judge  Nippert  of  Hamilton  County  has 
filed  the  decree  fixing  the  mode  of  using  the  streets 
in  Cincinnati  by  the  Queen  City  Telephone  Company, 
so  that  the  appeal  may  be  taken  to  higher  courts  at 
once  and  a  decision  secured  as  early  as  possible. 
The  case  will  be  taken  up  both  upon  appeal  and 
error.  The  city  will  attack  the  decree  of  the  Pro- 
bate Court  on  the  ground  that  the  law  authorizing 
the  court  to  act  in  such  cases  is  invalid. 

The  Queen  City  Telephone  Company  has  made 
application  for  a  franchise  to  operate  a  system  in 
Pleasant  Ridge,  a  suburb  of  Cincinnati.  The  appli- 
cation has  been  referred  to  a  committee  for  investi- 
gation. 

The  City  Council  of  Middletown  has  passed  an 
ordinance  granting  the  Home  Telephone  Company 
of  Dayton  a  franchise  to  build  and  operate  a  plant 
in  that  city.  However,  it  is  specified  that  all  lines 
shall  run  through  conduits  within  the  fire  district, 
and  C.  H.  Bosler,  representative  of  the  company, 
thinks  that  the  erection  and  installation  of  a  system 
under  those  conditions   would  be  too   expensive. 

The  Wellston,  Mineral  and  Athens  Telephone 
Company  has  increased  its  capital  stock  from  $2,000 
to  $10,000. 

The  United  Farmers'  Telephone  Company  of  West- 
minster has  notified  the  secretary  of  state  of  an  in- 
crease from  $10,000  to  $20,000  in  capital  stock. 

Securities  of  the  Youngstown  Telephone  Company 
have  been  listed  on  the  Cleveland  Stock  Exchange. 

A  loan  of  $150,000  has  been  made  by  the  United 
States  Telephone  Company,  to  be  used  for  extensions 
and  increasing  the  capacity  of  the  plant  in  such  a 
manner   that  the  business   offered   may   be   handled. 

The  Cuyahoga  Telephone  Company  now  has  12,000 
telephones  in  use  and  at  least  400  more  have  been 
contracted.  For  the  last  month  contracts  at  the  rate 
of  200  a  week  have  been  made.  C. 


Indiana  Telephone  Items. 

The  following  telephone  companies  were  incor- 
porated during  the  week :  The  Boone  To^vTlship 
Telephone  Company  of  Summitville ;  capital  stock, 
$1,000.  The  company  will  build  an  exchange  in 
Summit%"ille  and  extend  its  lines  throughout  Madi- 
son County.  The  Farmers'  Co-operative  Telephone 
Company  of  Jay  County,  with  principal  office  in 
Portland.  The  capital  stock  is  $15,000.  It  is  the 
purpose  to  do  a  general  long-distance  and  local  busi- 
ness. W.  H.  Harkins  and  E.  W.  Polly  are  among 
the  incorporators. 

The  citizens,  and  especially  the  business  men,  of 
Jasper,  Ind.,  are  said  to  be  tired  of  the  double-tele- 


phone system  in  that  place,  and  in  consequence  there 
is  some  speculation  as  to  how  the  people  will  relieve 
themselves  of  maintaining  two  telephones. 

The  Central  LTnion  Telephone  Company  is  putting 
forth  an  effort  to  put  in  a  local  telephone  system 
at  Crawfordsville.  The  business  men  generally  in- 
sist that  there  is  not  room  for  two  systems  in  the 
city.  The  rates  of  the  Independent  company  now 
occupying  the  field  are  fixed  by  ordinance  at  $12  for 
residences  and  not  more  than  $27  for  business  tele- 
phones. The  Central  Union  has  maintained  a  toll 
station  there  for  some  time. 

The  Delaw^are  and  Madison  County  Telephone 
Company  contemplates  making  extensive  improve- 
ments in  the  Muncie  field.  General  Manager  Brom- 
ley announces  that  he  is  in  the  market  for  a  large 
amount  of  new  material. 

The  City  Council  of  Evansville  has  decided  to 
postpone  action  on  the  telephone  question.  A  report 
recommending  that  the  franchise  asked  for  by  the 
Citizens'  Telephone  Company  be  referred  back  to  the 
Board  of  Public  Works  until  that  body  had  taken 
some  action  on  the  franchise  of  the  Home  Telephone 
Company  was  unanimously  adopted.  It  is  under- 
stood that  the  Citizens'  Telephone  Company  is  de- 
sirous of  giving  way  to  the  Home  Telephone  Com- 
pany. 

The  Merchants'  Mutual  Telephone  Company  of 
Michigan  City  announces  that  it  will  reconstruct  and 
improve  its  local  system  this  summer.  The  esti- 
mated cost  of  the  contemplated  improvement  is  $15,- 
000. 

The  Home  Telephone  Company  of  Elkhart  is  ex- 
tending its  lines  to  connect  with  the  exchanges  at 
Pulman's  Comers,  Union  and  Bristol. 

At  a  recent  meeting  of  the  directors  of  the  Central 
States  Telephone  Association  at  Muncie,  the  fol- 
lowing-named officers  were  elected:  President,  F. 
M'.  Boyd  of  Rockville:  secretary,  A.  J.  Heitz  of 
Vincennes ;  treasurer,  C.  R.  Duffin  of  Terre  Haute. 
This  association  was  organized  nearly  a  year  ago 
by  the  Independent  companies  of  Indiana  and  Illi- 
nois for  the  purpose  of  compiling  a  rate  and  route 
book.  The  headquarters  of  the  association  will  re- 
main in  Terre  Haute.  F. 


The  Telephone  in  Kansas. 

The  Greenwood  Telephone  Company  of  Eureka 
has  been  chartered  for  $3,000  to  build  an  exchange 
and  rural  lines  in  Greenwood  County. 

The  Missouri  and  Kansas  Telephone  Company 
and  the  Southwestern  Telephone  Company  have  con- 
solidated offices  at  Harper,  Kan.,  and  Enid,  Okla. 
This  gives  the  Bell  interests  control  of  all  the  toll 
lines  in  this  teritory  while  the  e.xchanges  still  are 
the  same. 

The  Sheridan  County  Telephone  Company  of 
Hoxie  has  been  chartered  with  $2,000  capita]  stock. 
This  company  proposes  to  connect  up  the  farmers 
of  Sheridan  County  with  Hoxie. 

A  charter  has  been  granted  to  the  Barnard  Tele- 
phone Company  of  Barnard  to  build  an  exchange  and 
rural  lines. 

The  Albano  Telephone  Company  of  St.  Johns  has 
been  chartered  for  $840  capital  to  build  rural  lines. 

The  lola  Telephone  Company  of  lola  is  rebuilding 
its  exchange  at  a  cost  of  $4,000.  All  lines  will  be 
made  copper  metallic.  Over  2%  miles  of  cable  will 
be  strung. 

A  charter  has  been  granted  to  the  Mahaska  Tele- 
phone Association  of  Mahaska  to  build  rural  lines. 
The  capital  stock  is  $3,500. 

The  Chapman  Mutual  Telephone  Company  of 
Chapman  has  been  organized  and  chartered  with  a 
capital  stock  of  $5,000.  K. 


New  England  Telephone  News. 

Stockholders  of  the  New  England  Telephone  and 
Telegraph  Company  will  be  entitled  to  subscribe  at 
par  for  30,881  shares  of  new  stock,  one  for  every 
seven  held.  One-half  is  to  be  paid  August  6,  1904, 
and  the  balance  February  16,  1905. 

The  directors  of  the  Southern  New  England  Tele- 
phone Company  are  preparing  to  issue  $500,000  addi- 
tional stock,  bringing  the  total  up  to  $4,500,000.  The 
ratio  will  probably  be  one  share  for  each  eight  shares 
held,  and  the  plan  is  to  issue  in  July  for  August 
delivery.  Elaborate  improvements  and  extensions  of 
the  service  are  in  progress,  and  the  new  stock  issue 
is  to  defray  the  expense.  B. 


EXTENSIONS   AND    IMPROVEMENTS. 

The  Winnebago  County  Telephone  Company  is  ex- 
tending its  lines  in  Rockford,  III. 

The  Southern  Bell  Telephone  and  Telegraph  Com- 
pany is  seeking  a  franchise  to  constmct  a  telephone 
system  in  Bluefield,  AV.  Va. 

The  Central  Union  Telephone  Company  is  doing 
considerable  toll-line  w^ork  in  the  vicinity  of  Winne- 
bago, Pecatonica  and  Oregon,  III. 

A.  L.  Hill,  formerly  manager  of  the  telephone 
company  at  Smithville,  Texas,  will  install  a  tele- 
phone system  at  Honey  Grove,  Texas. 

About  $15,000  will  be  expended  by  the  Gainsboro 
Telephone  Company  of  Sparta,  Ky.,  in  improve- 
ments.    One  hundred  miles  of  new  line  will  be  built. 

The  Florida  Co-operative  Telephone  and  Telegraph 
Company,  Orlando,  Fla.,  will  establish  a  telephone 
system   connecting  Jacksonville,   Tampa,    St.   Peters- 


burg and  Punta  Gorda.    John  M'.  Oliver  of  Atlanta, 
Ga.,  is  president  of  the  company. 

The  local  telephone  exchange  at  Spirit  Lake,  Iowa, 
is  being  rebuilt  by  the  Western  Electric  Company. 
An  up-to-date  exchange  is  being  installed  and  will 
be  in  operation  within  90  days. 

It  is  announced  that  the  Southern  Bell  Telephone 
Company  will  build  a  long-distance  line  from  Chat- 
tanooga, Tenn.,  to  Gadsden.  Ala.,  at  a  cost  of  $50,000. 
The  material  has  been  ordered  for  the  building  of 
the  new  line. 

At  a  recent  meeting  held  by  the  stockholders  of 
the  Eastern  Wisconsin  Telephone  Company  at  Kiel, 
Wis.,  it  was  decided  to  build  a  telephone  exchange 
for  the  villages  of  Hilbert  and  Brillion.  The  com- 
pany has  franchises  at  both  places.  Work  will  be- 
gin by  July  ist.  The  company  also  decided  to  build 
various  farmers'  lines  in  the  near  future. 

The  International  Telephone  Manufacturing  Com- 
pany of  Chicago  reports  recent  Indiana  installations 
of  express  boards  at  Daleville,  Summitville,  Med- 
ford  and  Frankton.  All  of  the  foregoing  include 
complete  telephone  equipment,  consisting  of  series 
exchange  and  four-party-line  selective  instruments. 
New  express-type  switchboards  have  also  been  in- 
stalled at  Nappanee  for  the  Nappanee  Telephone 
Company;  at  Hamlet  for  the  Winchester  Telephone 
Company,  Winchester;  also  a  fully  equipped  200- 
capacity  addition  to  the  board  already  installed,  to- 
gether with  complete  flash-light  trunking  apparatus 
for  the  Home  Telephone  Company,  Crawfordsville, 
Ind. 


NEW  COMPANIES. 


J.  L.  Hawks,  C.  E.  Krieg  and  M.  D.  Piez  are  the 
incorporators  of  the  Duvall  Mutual  Telephone  Com- 
pany of  Shelbyville,  III.  They  propose  to  operate  a 
telephone  system  in  Duvall. 

G.  W.  Isaacs  and  John  Riddle  have  incorporated 
the  Woodstock  (Ga.)  Telephone  Company  with  a 
capital  stock  of  $1,000,  to  operate  a  telephone  line 
between  Eubank,  Pulaski  County,  and  ISTt.  Vernon, 
Rockcastle   County. 

The  Schulenburg  Telephone  Company  has  been 
organized  at  Schulenburg,  Texas,  with  a  capital  stock 
of  $5,000  for  the  purpose  of  establishing  at  Schulen- 
burg a  telephone  system.  William  K  Pertitz  is  one 
of  the  incorporators. 

The  Standard  Telephone  and  Telegraph  Company, 
with  headquarters  at  Troy,  Ala.,  has  been  incorpo- 
rated by  Charles  Henderson,  W.  C.  Cameron  and 
L.  Enzer.  The  capitalization  is  $25,000,  and  it  is 
proposed  to  operate  a  telephone  and  telegraph  system. 


GENERAL  TELEPHONE  NEWS. 

H.  I.  Crawford  has  taken  charge  of  the  Wausau 
(Wis.)   Telephone  Company's  exchange. 

C.  H.  Russell  has  been  promoted  to  be  business 
manager  of  the  People's  Telephone  Company  at 
Stewartville,  Minn.,  succeeding  B.  W.  Moore,  re- 
signed. 

J.  T.  Quinlan,  manager  of  the  Wisconsin  Tele- 
phone Company,  at  La  Crosse,  Wis.,  has  been  pro- 
moted to  a  responsible  position  in  the  office  of  the 
company  at  Milwaukee.    W.  S.  Smith  succeeds  him. 

The  annual  meeting  of  the  New  York  State  In- 
dependent Telephone  Association  will  be  held  at  the 
Genesee  Hotel,  Buffalo,  N.  Y.,  on  June  23d  and 
24th.  A  number  of  prominent  speakers  will  be  pres- 
ent and  an  interesting  programme  has  been  prepared. 
From  present  indications,  the  attendance  will  be 
large. 

The  Union  Telephone  Company  of  St.  Johns, 
Mich.,  will  arrange  to  furnish  the  subscribers  along 
its  rural  line  with  the  government  weather  reports 
and  any  other  important  news  of  the  day.  Signals 
will  be  rung  each  morning  on  all  farm  lines,  and  all 
who  desire  may  get  this  report.  There  are  about 
100  farmers   who   will  be  served  in  this  manner. 

Through  the  agency  of  a  direct  telephone  service 
Rev.  Dr.  Russell  H.  Conwell  recently  preached  to  all 
the  patients  in  the  Samaritan  Hospital  in  Philadel- 
phia and  at  the  same  time  to  an  audience  that  filled 
the  auditorium  of  the  Baptist  Temple.  More  than 
50  patients,  in  the  various  wards  of  the  hospital, 
with  telephone  receivers  at  their  ears,  heard  Dr. 
Conwell  tell  his  audience  in  the  Temple,  nearly  two 
miles  away,  of  the  developments  in  science,  art,  lit- 
erature and  religion  that  have  been  bom  of  sickness. 
The  telephone  connection  with  the  hospital  will  be 
improved  and  made  permanent. 

A  telephone  war  is  said  to  be  on  in  the  village  of 
Catskill,  N.  Y.,  between  the  Hudson  River  Tele- 
phone Company  and  the  West  Shore  Telephone  Com- 
pany, and  each  company  is  said  to  have  indulged 
in  obstructing  the  progress  of  the  other.  The  Hud- 
son River  company  in  1884  purchased  the  wires  and 
poles  of  the  Catskill  Telephone  Exchange,  and  for 
years  has  enjoyed  a  monopoly  of  business  there. 
Two  years  ago  the  West  Shore  Telephone  Company 
secured  a  franchise  to  erect  poles  and  string  wires 
in  the  village  of  Catskill.  Since  then  rate  cutting  has 
been  in  progress  and  has  led  up  to  an  attempt  at 
w-ire  cutting,  it  is  said.  Both  the  managers  arc 
taking  legal  measures  to  protect  their  property. 
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Cord  Circuit  for  New  St.  Petersburg 
Exchange. 

St.  Petersburg,  Russia,  is  soon  to  have  a  new 
and  thoroughly  up-to-date  telephone  exchange,  the 
ultimate  capacity  of  which  is  to  be  40,000  subscribers. 
The  exchange  will  be  installed  by  the  Western  Elec- 
tric Company  of  Chicago  and  the  board  will  be  of 
the  divided-multiple  type,  which  is  necessary,  of 
course,  in  accommodating  so  large  a  number  of  sub- 
scribers in  a  single  exchange.  It  is  probable  that 
when  the  board  is  first  put  in  the  divided-multiple 
feature  will  not  be  made  use  of,  and  only  when 
the  number  of  subscribers  becomes  large  enough  to 
warrant  it  will  this  method  of  operation  be  used. 
However,  everything  is  to  be  installed  first  so  as 
to  allow  of  the  divided  method  being  used,  and  one 
of  the  features  which  is  practically  new  in  this  sys- 
tem is  the  circuit  which  has  recently  been  patented 
by  Edwin  H.  Smythe  of  Freeport,  111.,  which  will 
be  described. 

The  board  will  be  divided  into  two  sections  of 
20,oco  lines  each.  Every  subscriber's  line  will  have  an 
answering  jack  in  each  section  of  the  board,  but  half 
the  lines  will  have  multiple  jacks  in  one  section  and 
half  in  the  other.  Heretofore,  with  an  arrangement  of 
this  nature,  each  subscriber's  telephone  has  been  pro- 
vided with  two  buttons,  say,  A  and  B,  corresponding  to 
the  A  and  B  sections  at  the  exchange.  After  each 
number  in  the  directory  appears  the  letter  A  or  B,  de- 
noting in  which  section  of  the  board  that  particular 
line  is  multipled.  When  calling  a  certain  number 
the  A  or  B  button  is  pushed,  as  the  case  may  be, 
which  signals  the  operator  in  that  section  of  the 
board,  where  the  multiple  jack  of  the  line  called  is 
located.  No  means  of  retracting  a  signal  once  given 
were  provided,  however,  and  it  was  found  that  many 
times  the  calling  subscriber  would  push  the  wrong 
button,  and,  having  no  means  of  retracting  the  sig- 
nal, would  be  put  to  the  inconvenience  of  waiting 
till  the  operator  came  in  on  the  line  and  notified 
him  that  the  call  was  made  in  the  wrong  section 
of  the  board.  This  caused  much  delay  at  the  ex- 
change and  was  not  satisfactory  to  the  subscriber. 
The  invention  of  Mr.  Smythe  has,  however,  obvi- 
ated this  difficulty.  The  general  arrangement  of 
the  circuits  is  the  same  as  before,  but  some  changes 
have  been  added,  which  allow  of  the  subscriber,  once 
having  given  the  wrong  signal,  to  put  out  the  lamp 
at  the  exchange  and  call  the  right  section  without 
waiting  for  the  operator  to  come  in  on  the  line. 

The  circuits  of  two  lines  to  the  exchange  are 
shown  in  the  accompanying  diagram. 

The  circuits  and  apparatus  are  so  arranged  that 
a  subscriber  having  caused  the  display  of  his  line 
signal  at  one  division  by  operating  one  of  his  signal 
keys  may,  by  operating  another,  efface  the  signal 
first  displayed  and  bring  about  the  display  of  his 
signal  at  another  division.  Replacing  the  telephone 
on  the  hook  acts  to  efface  whichever  signal  is  at 
the  time  displayed.  These  results  are  attained  by 
including  a  relay  in  each  side  of  the  line  which,  when 
actuated  in  response  to  the  control  of  its  associated 
key  at  the  sub-station,  operates  to  close  a  locking 
circuit  for  itself  controlled  by  the  telephone  switch 
at  the  sub-station,  to  light  a  lamp  at  one  of  the 
switchboards,  and  to  short-circuit  or  shunt  the  relay 
included  in  the  other  side  of  the  line. 
■  The  telephone  station  (A')  is  provided  with  the 
usual  apparatus.  On  depressing  either  key  the  limb 
to  which  it  belongs  is  closed  to  ground,  opening  the 
line  at  the  sub-station.  On  being  released  (the  tele- 
phone being  off  the  hook)  the  key  completes  the  cir- 
cuit before  opening  the  ground  connection.  The  re- 
lays (c)  and  (d)  are  provided  in  the  circuits  of 
limbs  of  the  line.  It  will  be  observed  that  when 
either  of  the  relays  is  operated  the  corresponding 
circuit  will  be  closed  and  grounded  by  the  armature 
of  the  relay  that  is  operated. 

Assume  that  the  subscriber  at  station  (A')  has 
by  his  directory  ascertained  that  the  subscriber 
wanted  at  station  (A")  belongs  to  the  same  division 
as  does  his  own  line,  or  "division  A."  Subscriber 
(A')  will  remove  his  telephone  from  its  hook  and 
depress 'his  key  (a),  which  will  operate  the  line 
signal  (k)  at  division  A.  The  armature  of  relay 
(c)  will  be  attracted  and  will  close  the  contacts  of 
the  circuit  (f)  to  ground.  The  key  (a)  having  been 
released  and  the  telephone  being  removed  from  the 
switch,  the  circuit  of  limb  (i)  will  be  transferred 
from  ground  at  station  (A'),  through  station  (A') 
by  the  telephone  switch  to  limb  (2),  thence  to  the 
central  office,  and  thence  to  one  of  the  wires  of  the 
circuit  (f),  to  the  armature  of  relay  (c),  and  thence 
to  ground — that  is  to  say,  the  first  impulse  of  the 
battery  (g)  will  be  to  ground.  Keys  (a)  and  (b) 
are  so  constructed  that  one  circuit  to  ground  is  com- 
pleted before  the  other  is  broken,  in  order  to  prevent 
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any  intermission  of  the  flow  of  current  through  the 
line  relaj^  which  has  been  actuated.  It  should  be 
remarked  that  the  resistance  of  the  circuit  including 
individual-line  signal  (k'),  is  so  great  as  to  prevent 
the  operation  of  the  signal.  The  line  signal  (k) 
at  division  A,  however,  is  included  in  a  local  circuit, 
formed  by  the  closing  of  the  armature  of  relay  (c). 
Hence  line  signal  (k)  will  be  disclosed  immediately 
on  depressing  key  (a)  and  will  remain  disclosed  as 
long  as  the  telephone  at  station  (A')  is  removed 
from  the  switch,  or  until  the  call  is  answered  by 
inserting  the  plug  in  the  answering  jack  (1),  or 
until  key  (b)  is  pressed  to  display  signal  (k'). 
When  relay  (c)  draws  up  its  armature  in  completing 
circuit  (f),  it  short-circuits  relay  (d),  so  that  it 
is  not  excited  by  current  flowing  in  limb  (2).  of  the 
line.  When  plug  (n)  is  inserted  in  response  to 
the  disclosure  of  signal  (k),  current  from  battery 
(r)  is  directed  over  wire  (4)  through  relay  (h), 
thus  cutting  off  the  signaling  apparatus  of  the  line, 
and  the  armature  of  repeating  coil  (s)  is  closed, 
connecting  battery  with  the  circuit  of  supervisory 
signals  (tt').  Lamp  (t),  however,  will  not  light, 
since  its  circuit  will  be  open  at  the  contact  of  relay 
(o),  the  battery  circuit  being  closed  through  the 
relay  (o)  over  limb  (2),  through  sub-station  (A') 
and  back  over  limb  (i).  Supervisory  signal  lamp 
(t')  will,  however,  be  included  in  a  circuit  extending 
from  the  free  pole  of  the  battery  (r)  through  the 
'Armature  and  front  contact  of  the  repeating  coil  and 
the  armature  and  back  contact  of  relay  (0')  to  earth. 
The  lamp  (t')  will  then  light.  The  operator  ascer- 
taining that  subscriber  (A-)  is  called  for,  proceeds 
to  test  the  line,  make  the  connection,  and  signal 
subscriber    (A")    in    the    usual    manner. 

Having  described  the  manner  of  connecting  and 
disconnecting  lines  of  stations  (A')  and  (A")  upon 
division  A  of  the  multiple  switchboard,  let  it  be  now 
assumed    that    subscriber     (A')     wishes    connection 
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Automatic  Lamp  Shade. 
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with  some  subscriber  of  the  other  division,  the  one 
at  which  his  line  signal  (k')  and  answering  jack 
(T)  are  placed.  Subscriber  (A'),  having  ascer- 
tained that  the  subscriber  wanted  is  of  division 
B,  will  take  down  his  telephone  and  depress  key 
(b).  Circuit  from  battery  will  now  be  completed 
through  signal  (k)  and  limb  (2)  to  ground  at  the 
signal  key  (b).  The  resistance  of  the  circuit  is 
so  great  that  signal  (k)  will  not  be  operated;  but 
the  relay  (d)  will  be  operated  and  the  circuit  (e) 
closed.  The  closure  of  this  circuit  completes  the 
circuit  of  signal  lamp  (k')  directly  to  earth  and 
illuminates  it  and  closes  a  short-circuit  of  relay 
(c)  in  the  other  limb  of  the  line,  thus  rendering 
it  inert  to  current  returning  over  limb  (i)  of  the 
line  when  key  (b)  is  released.  Releasing  key  (b) 
completes  the  locking  circuit  of  relay  (d)  through 
both  limbs  of  the  line  and  the  switches  at  sub-station 
(A')  to  earth  at  the  central  office  by  way  of  con- 
ductor (e),  controlled  in  contacts  of  relay  (d).  The 
continued  display  of  signal  (k')  after  the  momentary 
depression  of  key  (b)  is  thus  effected.  If  after 
the  signal  (k')  has  been  displayed  the  subscriber 
should  desire  for  any  reason  to  withdraw  signal 
(k')  and  display  signal  (k)  in  its^  stead,  he  has 
merely  to  press  key  (a).  The  depression  of  key 
(a)  opens  the  locking  circuit  of  relay  (d),  permit- 
ting the  relay  to  release  its  armature,  upon  which 
relay  (c)  is  actuated  to  light  lamp  (k)  and  short- 
circuit  relay  (d),  as  already  described,  or,  if  the 
subscriber  after  having  caused  the  display  of  one 
of  the  signals  desires  to  withdraw  the  call,  he  may 
do  so  by  replacing  his  telephone  on  its  hook,  which 
breaks  the  locking  circuit  operating  to  effect  the 
continued   display  of  the   signal. 


Few  usmg  electric  incandescent  lamps  have 
not  experienced  the  awkward  and  tiresome  method" 
of  attachmg  a  shade  to  an  incandescent-lamp  shade- 
holder  over  an  office  desk  or  beside  an  easy  chair  at 
home.  The  General  Incandescent  Arc  Light  Com- 
pany is  offering  an  automatic  lamp  shade,  illus- 
trated herewith,  which  is  light,  ornamental  and  yet 
durable.  The  holder  attached  to  the  shade  is  the 
special  feature  of  the  device.  It  can  be  instantly 
put  on   or  removed   from  any  size  of  electric  lamp 


AUTOMATIC    LAMP    SHADE. 

from  four  to  24-candlepower,  without  removing  the 
lamp  from  its  socket.  It  adjusts  itself  to  the  lamp 
automatically,  and  the  maker  asserts  that  it  is  the 
only  shade   with   which   this   can  be  done. 

This  shade  can  be  used  on  an  upright  lamp  equally 
well,  by  simply  bending  the  arms  up  to  right  angles 
and  adjusting  from  inside  the  holder.  The  quantity 
of  light  thrown  down  by  the  lamp  is  increased  by 
using  the  shade  and  much  time  and  annoyance  are 
saved  in  adjustment. 


Automatic  Time  Switch, 

Show-window  lighting  is  one  of  the  advertiser's 
opportunities.  It  should  not  be  curtailed  by  losing 
the  evenings  after  the  store  is  closed.  Nor  is  it  con- 
venient to  make  a  special  trip  to  shut  off  the  lights. 
An  automatic  switch  stops  the  consumption  of  the 
current  when  it  no  longer  pays  to  use  lights.  With- 
out one,  lights  must  burn  all  night,  or  be  turned 
out  by  hand,  or  else  the  evening's  advertising, 
which  is  valuable,  must  be  lost.     The  accompanying 


AUTOMATIC    TIME    SWITCH. 

illustration  shows  the  Security  automatic  time  switch 
manufactured  by  the  F.  Bissell  Company  of  Toledo, 
Ohio.  To  set  for  operation,  detach  clock,  wind  both 
sides  and  set  the  alarm  on  the  dial  to  the  time  de- 
sired to  cut  off  the  lights,  replace  the  clock  and 
close  the  switch.  The  switch  is  held  by  a  spring 
catch  connected  with  the  alarm,  which  releases  auto- 
matically when  alarm  rings.  The  outfits  are  built 
for  hard  service,  are  neat,  compact  and  fireproof, 
made  for  both  two  and  three-wire  circuits. 


Stephen  Vail,  writing  from  Washington,  D.  C, 
to  a  New  York  daily  paper,  makes  a  lengthy  but 
convincingly  worded  claim  on  behalf  of  his  father, 
the  late  Alfred  Vail,  as  the  constructor  of  the  first 
practical  telegraph  instrument. 


Electric  Light  Association  for  Michigan. 

An  organization  was  formed  in  Detroit,  Mich., 
last  week  by  a  number  of  managers  of  electric-light- 
ing plants  in  Michigan  cities.  The  association  is 
to  be  known  as  the  Michigan  Association  of  Electric 
Light  Managers.  E.  F.  Phillips,  assistant  manager 
of  the  Edison  Illuminating  Company  of  Detroit,  was 
elected  president  and  F.  S.  Hubbell  of  Milford  was 
chosen  secretary.  Committees  were  appointed  to 
perfect  plans  for  a  permanent  association,  and  nothing 
further  will  be  done  until  these  committees  have 
reported.  Those  present  were  E.  F.  Phillips  of 
Detroit,  J.  B.  Foote  of  Jackson,  R.  W.  Hemphill 
of  Ann  Arbor,  S.  E.  Padfield  of  St.  Clair.  A.  R. 
McKennon  of  Cheboygan,  F.  L.  Prindle  of  Gladwin, 
A.  L  Pond  of  Coldwater.  J.  H.  Kingsley  of  Man- 
chester, G.  K.  Krause  of  Rockford.  F.  R.  Gallop 
of  Pontiac  and  F.  S.  Hubbell  of  Milford. 
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New  Carbon  Controller. 

Users  of  rheostats  and  other  electric-current  con- 
trolling devices  will  be  interested  in  the  new  Allen- 
Bradley  Controller,  manufactured  by  the  American 
Electric  Fuse  Company  of  Chicago.  This  machine 
is  claimed  to  be  absolutely  free  from  sparking,  weld- 
ing or  arcing,  and  to  require  no  repairs  or  renewals 
of  its  parts  whatever,  except  when  accidentally  in- 
jured from  external  causes. 

The  Allen-Bradley  Controller  is  a  carbon-resistance 
machine.  The  resistance  medium  is  a  column  or 
pile  of  carbon  buttons  or  discs  placed  inside  a  non- 
combustible,  insulating  tube,  which  in  turn  is  en- 
closed within  an  external  tube  or  shield.  The  resist- 
ance of  such  a  column  of  carbon,  made  up  of  a 
number  of  discs,  resting  upon  each  other  with  no 
other  pressure  than  that  of  their  own  weight,  is  nat- 
urally very  great. 

When  an  electrical  connection  is  made  between 
the  top  and  bottom  carbons  of  the  column  the  flow 
of  current  through  all  of  the  intervening  carbons  will 
meet  with  a  very  high  resistance,  due  to  imperfect 
contacts  between  the  several  carbon  discs.  To  reduce 
this  resistance  a  compression  lever,  operating  in  con- 
nection with  springs,  is  employed  to  press  the  carbon 
discs  together,  thereby  making  the  contacts  between 
them  perfect.  This  compression  is  gradually  applied, 
affording  a  great  gradation  of  the  resistance.     When 


CORRESPONDENCE. 


FIGS.     I    AND    2.       RE.\R    AND    FRONT    VIEW    OK    CARBuN 
RHEOSTAT. 

the  compression  is  released  from  the  column  of 
carbon,  the  carbons,  with  their  own  natural  elas- 
ticity, expand  to  their  normal  condition  and  the  re- 
sistance of  the  column  of  carbon  again  becomes 
very  great,  the  contacts  between  the  carbon  discs 
no  longer  being  perfect. 

Any  desired  resistance  may  be  had  by  increasing 
the  number  of  tubes  or  columns  employed  in  the 
controller.  A  simple  mechanical  adjustment  of  the 
operating  parts  equalizes  the  compression  upon  all 
the  tubes  in  the  controller,  as  shown  in  Fig.  i,  a 
view  of  the  back.  Fig.  2  is  a  front  view  of  the  rheo- 
stat before  starting. 

Among  the  points  of  merit  pointed  out  by  the 
makers  of  the  Allen-Bradley  Controller  are  the  fol- 
lowing: It  has  no  steps  or  contact  points,  therefore 
the  current  is  not  regulated  by  jerks,  and  the  con- 
troller itself  is  absolutely  free  from  sparking,  welding 
and  arcing.  There  is  no  limit  to  the  control  of  the 
current  flow,  and  the  motor  can  be  driven  as  fast 
or  as  slow  as  desired  with  perfect  control  and  in- 
finite gradation  of  resistance,  and  without  the  least 
danger  of  injury  either  to  the  motor  itself  or  to  the 
controller.  Not  only  are  controllers  electrically  cor- 
rect in  principle,  but  they  are  also  mechanically 
strong.  They  are  speciall}'-  made  to  stand  the  hardest 
usage  and  work  under  the  most  difficult  conditions 
without  breaking  down. 

The  compactness  of  the  controller  is  a  point  in  its 
favor.  Controllers  up  to  40  horsepower  do  not  ex- 
ceed 10  inches  in  width. 

A  point  of  special  interest  to  the  practical  operator 
of  electric  cranes  is  the  ease  with  which  the  controller 
is  operated.  It  is  fool  proof.  There  is  nothing  deli- 
cate about  it.  nothing  complicated,  nothing  danger- 
ous to  handle.  The  carbons  are  protected  from  in- 
jury or  destruction  through  heat  by  being  excluded 
from  the  air.  The  manufacturers  state  positively 
that  there  is  no  change  in  their  resistance  after  once 
having  been  heated.  The  controllers  are  made  to 
operate  with  any  standard  motor  and  arc  built  in  alt 
standard  sizes. 


Great  Britain. 

London,  June  i. — Conflict  between  private  enter- 
prise and  municipal  authorities  has  increased  in 
keenness  during  the  last  few  years,  and  endeavors 
to  purchase  electric-lighting  and  tramway  companies 
with  the  object  of  clearing  the  ground  for  municipal 
trading  has  not  always  proved  beneficial  to  the  local 
authorities.  A  case  in  point  is  the  Marylebone  elec- 
tric-lighting purchase.  A  similar  case,  but  not  quite 
of  such  magnitude,  is  now  in  process  of  settlement 
by  means  of  arbitration.  The  town  involved  is 
Bournemouth,  a  fashionable  south  coast  watering 
place.  For  some  years  a  tramway  company  has,  been 
carrying  on  operations  on  the  outskirts  of  the  town, 
but  a  bitter  feeling  has  always  been  entertained 
toward  it  by  the  local  authority.  Although  having 
an  avowed  antipathj^  to  electric  tramways,  the  cor-, 
poration  has  been  forced  to  construct  them  simply 
on  account  of  the  forceful  tactics  of  the  company, 
which  has  made  many  endeavors  to  secure  powers 
to  do  it  within  the  town  itself.  In  1902  the  corpora- 
tion, in  order  to  get  rid- of  the  company  once  and 
for  all  time,  came  to  an  agreement  to  purchase  its 
undertaking  at  fair  market  value.  The  agreement 
was  signed,  but  when  terms  came  to  be  considered 
the  corporation  very  quickly  found  that  it  would 
not  be  an  easy  matter.  The  company  had  a  lease 
of  35  years  from  1S99,  and  consequently  had  some 
30  years  to  run.  In  addition  the  undertaking  at  the 
end  of  the  35  years  had  to  be  purchased  as  a  going 
concern  and  not  upon  the  much  criticised  terms  of 
the  Tramways  Act,  viz.,  at  the  value  then  with  no 
allowance  for  good  will  or  compulsory  purchase. 
Consequently  the  company  has  set  a  high  value  upOn 
its  undertaking,  which  amounts  to  $2,250,000,  and  the 
Bournemouth  taxpayers  may  not  find  the  attitude 
taken  up  by  the  corporation  a  profitable  one  to  them. 
Complaint  is  being  continually  made  that  electrical 
legislation  is  not  sufficiently  elastic  to  give  private 
enterprise  sufficient  encouragement,  and  distinctions 
are  being  frequently  drawn  between  ordinary  parlia- 
mentary' procedure  and  that  under  the  Light  Rail- 
ways Act  so  far  as  tramways  are  concerned.  The 
latter  gives  much  greater  freedom  to  a  tramway 
promoter,  and,  as  if  to  emphasize  the  opinions  of 
the  Board  of  Trade,  which  is  the  confirming  author- 
ity under  this  act,  a  new  rule  has  been  put  into 
force.  This  is  to  the  effect  that  modifications  may 
be  made  in  an  application  after  it  has  been  made. 
If  such  a  thing  were  to  be  suggested  in  connection 
with  a  tramway  bill  in  Parliament  it  would  be 
deemed  a  gross  breach  of  procedure. 

Loans  for  electric-lighting  and  otner  purposes  are 
not  granted  to  municipalities  nowadays  by  the  Local 
Government  Board  with  that  freedom  which  has 
existed  in  the  past.  Instances  of  failure  to  make 
electric-lighting  undertakings  profitable  in  the  hands 
of  local  authorities  have  been  so  numerous  that  the 
inspectors  sent  round  to  hold  the  necessary  local  in- 
quiry, requiring  very  minute  details  of  the  proposals. 
A  few  years  ago  these  local  inquiries  were  looked 
upon  as  formal  affairs,  but  now  this  is  not  so.  A 
few  months  ago  Stowbridge  applied  for  a  loan,  but 
the  sanction  was  deferred,  as  the  inspector  was  not 
satisfied  that  a  supply  could  be  given  cheaper  than 
was  offered  by  a  large  power  company,  and  for  the 
same  reason  an  inquiry  at  Wood  Green  (London) 
was  postponed.  This  attitude  is  a  desirable  one  in 
many  respects. 

Last  Christmas  it  may  be  remembered  that  I  re- 
ferred to  a  fire  that  took  place  at  the  Bristol  elec- 
tricity works.  A  report  has  now  been  made  as  to 
the  repairs  which  arc  being  carried  out.  The  fire 
destroyed  the  whole  of  the  high-tension  switch  gear 
and  did  damage  to  other  portions  of  the  plant  and 
buildings.  Now  a  suitable  space  has  been  provided 
for  two  fireproof  switchboard  chambers,  the  appar- 
atus for  which  has  been  ordered  from  Siemens  & 
Bros.  Two  750-kilowatt  Parsons  turbo-alternators 
have  been  installed  as  additional  plants,  owing  to  the 
increasing  demands. 

At  one  time  it  looked  as  if  there  would  be  a  big 
fight  in  Parliament  with  regard  to  the  compulsory 
running  powers  which  were  granted  to  the  Tyneside 
Tramways  Company  over  the  Newcastle  corporation 
lines.  But  at  present  it  looks  as  if  the  corporation 
is  disinclined  to  go  to  any  further  expense  in  the 
matter,  and  an  effort  is  being  made  to  come  to  an 
amicable  arrangement  with  the  company.  G. 


New  York. 


Th.e  Kings  County  Lighting  Company  of  Brooklyn, 
N.  Y,.  has  been  incorporated  with  capital  of  $2,000.- 
000  by  Ashley  T.  Cole.  Charles  T.  Larck  of  Man- 
hattan and  others.  It  is  the  intention  of  the  com- 
pany to  engage  in  the  gas-lighting  and  electricity 
business  in  Kings  and  Queens  counties. 


New  York,  June  11. — The  latest  plans  for  the  im- 
provement of  the  Manhattan  terminal  of  Brooklyn 
Bridge  present  some  interesting  features.  They 
provide  for  a  temporary  extension  across  Centre 
Street  at  an  estimated  cost  of  $500,000.  and  a  per- 
manent construction  covering  a  considerable  part 
of  five  irregular  blocks  adjacent  to  the  existing  ter- 
minal. The  new  terminal  building  will  be  556  by 
150  feet,  and  the  total  assessed  value  of  the  prop- 
erty needed  for  its  construction  is  placed  at  $3,094,000. 
Including  the  cost  of  the  structure  the  total  amount 
needed  by  Commissioner  Best  for  this  scheme  would 
be  about  $8,500,000.  Controller  Grout  on  Friday  ob- 
jected to  the  expenditure  of  more  than  $250,000  for 
the  temporary  terminal. 

The  Interborough  Rapid  Transit  Company,  the 
owner  of  the  new  subway  system  in  this  city,  has 
declared  a  first  dividend  of  two  per  cent.,  although 


the  tunnels  will  not  be  open  for  traffic  before  Sep- 
tember. The  money  is,  of  course,  derived  from  the 
surplus  earnings  of  the  Manhattan  surface  lines, 
which  this  year  exceeded  the  statutory  limit  of  seven 
per  cent.  The  first  completed  station  of  the  new 
subway — at  Twenty-eighth  Street  and  Fourth  Ave- 
nue— has  been  open  to  free  public  inspection  this 
week.  .  Most  visitors  have  been  loud  in  praise  of  the 
arrangements,  though  a  few  have  complained  that 
the  tunnel  traffic  promises  to  be  extremely  noisy. 

During  the  storm  on  Tuesday  morning  lightning 
struck  some  of  the  wires  of  the  Brooklyn  Rapid 
Transit  Company,  and,  burning  through  some  of  the 
feed  wires,  caused  the  traffic  to  be  suspended  prac- 
tically all  over  the  borough  for  three  hours. 

A  temporary  breakdown  at  the  Edison  Company's 
power  house  at  Conev  Island  on  Monday  evening 
plunged  all  the  pleasure  resorts  into  darkness  for 
about  25  minutes.  At  one  of  the  shows  the  lions 
were  performing  at  the  time  when  the  current  was 
cut  off,  but  the  animals  were  kept  under  control  until 
lanterns  were  procured. 

Police  Commissioner  McAdoo  refuses  to  accede  to 
the  application  to  restore  the  telephones  and  telegraph 
apparatus  seized  by  the  police  in  recent  raids  upon 
New  York  poolrooms  and  has  referred  the  applicants 
to  Corporation  Counsel  Delaney. 

The  New  York  and  Long  Island  Traction  Com- 
pany for  the  quarter  ended  March  31st  has  filed  a 
statement  which  shows  that  its  gross  earnings  for 
that  period  were  $10,152,  as  compared  with  $6,fS9  for 
the  corresponding  period  in  1903.  There  was.  how- 
ever, a  net  deficit  of  $3,393,  the  operating  expenses 
having  been  $13,265. 

The  Rcmy  Electric  Company  and  the  Electric 
Launch  Company  are  both  represented  in  the  mem- 
bership of  the  newly  organized  National  Association 
of  Engine  and  Boat  Manufacturers  which  held  its 
first  meeting  at  the  Manhattan  Hotel,  New  York,  on 
Monday  evening. 

The  Automatic  Fire  Alarm  Company  has  installed 
alarm  boxes  at  40-42  Vesey  Street  and  at  26-32 
Barclay  Street,  with  the  approval  of  the  fire  depart- 
ment. 

The  New  York  Electrical  Society  and  the  officers 
of  the  Electrical  Testing  Laboratories  are  extending 
invitations  to  be  present  at  the  visit  of  the  society 
to  the  laboratories.  Eightieth  Street  and  East  End 
Avenue,  New  York,  on  the  evening  of  June  15th. 
The  visitors  will  be  welcomed  by  John  W.  Lieb, 
Jr..  president  of  the  laboratories,  and  addresses 
will  be  given  by  Wilson  S.  Howell,  manager,  and 
Dr.  Clayton  H.  Sharp,  test  officer.  After  an  inspec- 
tion of  the  various  departments  of  the  laboratories 
a  collation  will  be  served.  D.  W.  W. 


New  England, 

Boston,  June  11.— The  Western  Massachusetts 
Street  Railway  Company  incorporation  bill,  on  ac- 
count of  the  unusual  privileges  contained  in  its  pro- 
visions, was  killed  in  the  House  after  safely  running 
the  Senate  gauntlet.  There  was  decided  opposition 
from  the  newspapers  throughout  the  state,  with  very 
few  exceptions,  and  the  Massachusetts  State  Board 
of   Trade  entered  a   strong  protest  against  the  bill. 

The  Haverhill  and  Boxford  Street  Railway  Com- 
pany has  secured  the  authority  it  sought  to  extend 
the  road  into  the  portion  of  Haverhill  on  the  north 
side  of  the  Merrimac  River,  crossing  that  stream 
by  means  of  a  new  bridge  to  be  constructed. 

The  Lynn  Gas  and  Electric  Light  Company  has 
prepared  plans  for  the  placing  of  the  wires  in  that 
city  in  underground  conduits,  and  eventually  the 
overhead  system,  with  its  poles  and  supports,  will 
be  supplanted  by  the  essentials  of  a  modern  electric- 
lighting  system. 

The  Middleboro,  Wareham  and  Buz/;ard*s  Bay 
Street  Railway  Company  has  arranged  to  obtaiu 
power  from  the  New  Bedford  and  Onset  Company, 
and  resume  operations.  It  has  been  tied  up  for 
several  months,  and  is^  under  the  control  of  re- 
ceivers, recently  appointed.  Superintendent  Fred  S. 
Smith  last  Saturday  was  notified  to  begin  operating 
the  road  at  once. 

The  Hartford  Electric  Light  Company  has  leased 
a  tract  of  land  on  the  Connecticut  River  front  and 
will  have  a  large  new  power  plant  at  what  is  known 
as  Dutch  Point,  superseding  the  present  plant  on 
Pearl  Street,  which  is  some  distance  from  the  river. 
Saving  in  transportation,  water  supply  and  other 
factors  in  the  operation  of  the  plant  will  be  effected. 
Much  of  the  old  plant's  outfit  will  be  transferred  to 
the  new  site.  B. 


Texasand  Mexico. 

Austin,  Texas,  June  9. — The  Sherman  Gas  and 
Electric  Company  has  been  organized  at  Sherman, 
Texas,  with  a  capital  stock  of  $200,000  for  the  pur- 
pose of  establishing  an  electric-light  and  power  plant 
in  that  citv.  The  incorporators  of  the  company  are 
J.  F.  Strickland,  W.  R.  Brents  and  C.  N.  Roberts 
of  Sherman,  R.  B.  Sticher  of  Cleburne,  Osie  Good- 
win, M.  B.  Templeton  and  J.  L.  Penn  of  Waxa- 
hachie,  Texas. 

An  effort  is  being  made  toward  the  establishment 
of  an  electric  power  plant  on  the  Colorado  River  at 
Columbus,  Texas. 

The  survey  for  the  proposed  interurhan  electric 
railway  between  M'cKinney  and  Bonham,  Texas,  by 
way  of  Blue  Ridge  and  Denton,  has  been  commenced. 
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R.  Woodson  of  St.  Louis,  M'o.,  and  Jesse  Shain  of 
McKinney,  Texas,  are  among  those  interested. 

Juan  Martinez  Negrete  has  been  appointed  man- 
ager of  the  street-railway  system  of  Guadalajara, 
Mexico,  and  important  extensions  and  improvements 
are  to  be  made  under  his  direction. 

Dr.  Carlos  Fenelon,  Dr.  Benjamin  W.  Wallace  and 
associates,  who  recently  .purchased  the  Barranca  del 
Oro  mines  situated  south  of  Ixtlan,  Mexico,  will 
install  an  electric  power  plant  and  electric  tramway 
at  the  mines. 

The  City  Council  of  Puebla,  Mexico,  has  renewed 
its  contract  on  behalf  of  the  city  with  the  local  elec- 
tric-light and  power  company  for  furnishing  that  city 
with  lights  for  a  period  of  25  years. 

Governor  Luis  Terrazas  of  the  state  of  Chihuahua, 
Mexico,  has  granted  a  concession  for  the  construc- 
tion and  operation  of  a  telephone  line  from  Las 
Cuevas  to  Roncesvalles  and  from  Morris  to  Socorro 
and  other  points  in  the  state. 

The  Mexican  government  and  the  City  Council  of 
the  City  of  Mexico  have  extended  for  a  further 
period  of  six  months  the  concession  held  by  Jose 
Sttzenslaller  for  the  construction  of  a  telephone  sys- 
tem in  the  City  of  Mexico.  It  is  stated  that  Mr. 
Sitzenstaller  for  the  construction  of  a  telephone  sys- 
which  will  be  a  strong  competitor  of  the  system  of 
the  Mexican  Telephone  Company,  now  in  operation 
there.  H. 


Indian^. 

Indianapolis,  June  13. — The  Tipton,  Frankfort  and 
Attica  Traction  Company  has  filed  amended  articles 
of  incorporation  which  enable  the  company  to  sell 
electricity  for  light,  heat,  power  and  other  purposes 
in  the  cities   and  towns  along  its  line. 

The  last  arch  on  the  car  sheds  of  the  new  station  of 
the  Indianapolis  Traction  and  Terminal  Company  was 
put  in  place  Saturday.  The  work  of  completing  one  of 
the  finest  and  most  modern  buildings  of  the  kind  in  the 
country  will  be  pushed  with  all  possible  speed.  The 
main  part  of  the  station,  which  fronts  on  Illinois  Street, 
will  be  used  as  waiting  rooms,  baggage  rooms,  res- 
taurant, etc.,  and  the  seven  floors  above  will  be  rented 
for  offices.  The  car  sheds,  which  are  to  be  used  by 
the  ID  interurban  roads  entering  the  city,  will  be  a 
great  aid  and  convenience  to  the  travelers.  Septem- 
ber ist  is  the  time  set  to  open  the  new  station.  At 
the  annual  meeting  of  the  stockholders  last  week 
the  old  board  of  directors  and  the  old  officers  were 
re-elected.  Hugh  J.  McGowan  was  continued  as 
president  and  was  made  general  manager. 

The  Indianapolis  and  Northwestern  Traction  Com- 
pany has  received  five  new  limited  cars,  built  by 
the  Latona  Car  Works.  The  company  now  has  20 
passenger  coaches,  besides  two  fast  freight  and  ex- 
press cars.  The  Crawfordsville  branch  will  be  put  in 
operation  in  a  few  days. 

The  managers  of  interurban  lines,  who  have  thus 
far  held  aloof  from  Sunday  excursions  and  excur- 
sion rates,  have  yielded  to  the  popular  demand.  The 
patronage  last  Sunday  was  immense,  especially  to 
Lafayette  and  to  Spring  Lake. 

Samuel  E.  Raugh  and  J.  F.  Wild,  president  and 
secretary,  respectively,  of  the  Home  Heating  and 
Lighting  Company  of  Indianapolis,  now  in  the  hands 
of  a  receiver,  have  decided  upon  a  reorganization. 
The  officials  say  the  plant  cost  far  more  than  was 
expected,  and  the  supplying  of  hot-water  heating 
from  a  central  station  was  more  experimental  than 
had  been  supposed.  The  officers  say  experience  has 
fully  demonstrated  that  the  company  cannot  continue 
at  the  present  ordinance  rate  for  heating.  The  plan 
of  reorganization  is  on  the  co-operative  basis,  calling 
for  a  new  ordinance  which  will  provide  for  an 
earlier  and  later  service  and  authorizing  a  charge 
sufficiently  high  to  sustain  the  business.  F. 


Michigan. 

Detroit,  June  11. — A  new  electric  railway  has  been 
projected  from  Grand  Rapids  to  Gladwin,  running 
through  West  Branch  and  Alpena.  This  road  may 
also  run  to  Standish,  paralleling  the  Michigan  Cen- 
tral railroad  from  that  town  to  West  Branch.  It  is 
understood  that  the  company  will  immediately  pro- 
ceed  with  the  building  of  the  road. 

The  Bay  City  Board  of  Trade  has  been  called 
together  to  consider  giving  a  new  electric  line  a 
franchise  in  that  city.  The  project  is  to  build  a  road 
from  Bay  City  to  Caro  and  Bad  Axe.  No  financial 
assistance  is  asked. 

The  name  of  the  Oceana  Telephone  Company  of 
Hart  has  been  changed  to  the  Lake  Shore  Telephone 
Company  and  its  capital  has  been  increased  from 
$50,000  to  $200,000.  The  Wolverine  Motor  Com- 
pany of  Grand  Rapids  also  filed  notice  of  an  increase 
of  capital  stock  from  $50,000  to  $100,000. 

The  employes  of  the  Saginaw  Street  Railway 
Company  have  asked  for  20  cents  an  hour  wages ; 
they  are  now  getting   19  cents. 

The  Detroit  United  Railway  threatens  to  cut  off 
all  transfers  on  workingmens  tickets,  owing  to  the 
pressure  brought  by  the  Common  Council  to  make 
them  interchangeable  on  all  lines.  Assistant  Gen- 
eral Manager  Brooks  of  the  street  railway  states  that 
the  passage  of  the  ordinance  would  effect  such  a 
tremendous  change  in  the  trend  of  traffic  that  the 
company  would  be  greatly  embarrassed  thereby,  .with- 
out any  material  effect  to  the  public.  The  street- 
railway  company-  will  be  given  another  hearing  be- 
fore the  committee.  C.  G.  W. 


Ohio. 

Cleveland,  June  11.— It  is  said  that  the  city  offi- 
cials of  Cleveland  and  the  officers  of  the  railway 
company  are  figuring  on  plan?  for  a  new  franchise. 
Some  outside  parties  have  suggested  that  if  a  re- 
duction is  made,  a  good  plan  would  be  to  fix  a 
three-cent  fare  for  each  ride  and  give  no  transfers. 

It  is  said  that  a  plan  is  on  foot  to  establish  a 
municipal  light  plant  at  Toledo.  The  city  lighting 
has  been  done  for  some  time  by  the  Toledo  Railways 
and  Light  Company.  Some  years  ago  Toledo  built 
a  natural-gas  plant,  operated  it  at  a  loss  and  sold  it 
at  a  low  figure. 

The  Dayton  and  Muncie  Traction  Company  has 
completed  construction  work  to  within  a  few  miles 
of  Muncie,  and  it  is  thought  will  build  into  the 
town  by  fall.  The  road  is  in  operation  to  Green- 
field, with  a  power  house  at  Winchester.  Several 
sub-stations  are  almost  ready  for   use. 

The  Incandescent  Supply  Company  of  Cincinnati 
has  been  incorporated  with  a  capita]  stock  of  $10,000. 
F.  L.  Dawson  and  others  are  interested. 

At  the  annual  meeting  of  the  stockholders  of  the 
Mansfield  Railway,  Light  and  Power  Company  the 
number  of  directors  was  changed  from  11  to  five 
and  the  following  were  elected:  Leopold  Cleybolte, 
Rudolph  Cleybolte  and  W.  D.  Breed  of  Cincinnati, 
and  H.  M.  Byllesby  and  A.  S.  Huey  of  Chicago. 
Mr.  Byllesby  was  elected  president,  Mr.  Hue}',  vice- 
president,  and,  Mr.  Breed,  secretary  and  treasurer. 

A  rumor  is  current  that  the  Hirsch-Clouse  syndi- 
cate has  taken  the  contract  for  building  the  Toledo 
and  Indiana  line.  Instead  of  cash,  it  is  said,  the 
company  v/ill  take  over  that  portion  of  the  road 
that  is  in  operation  as  far  as  Wauseon.  This  syndi- 
cate is  now  building  the  Toledo,  Ann  Arbor  and 
Detroit  road. 

The  Springfield  and  Xenia  Railway  Company  of 
Springfield  has  been  incorporated  bv  Harrison  B. 
McGraw,  J.  H.  Van  Dever,  A.  T.  Hills,  G.  D.  Reed 
and  M.  Haas.  These  men  are  interested  in  the  legal 
controversy,  in  which  the  Springfield  and  Xenia 
Traction  Company  is  now  engaged,  and  this  is  the 
first  step  toward  a  reorganization,  it  is  believed. 
However,  there  are  yet  a  number  of  details  to  be 
worked  out  before  the  road  can  be  taken  over. 

George  B.  Kerper,  president  of  the  Toledo,  Bowl- 
ing Green  and  Southern  electric  railway  will  shortly 
apply  for  an  independent  franchise  for  an  entrance 
to  Toledo.  The  directors  of  this  company  have 
elected  the  followhig-named  officers :  President, 
George  B.  Kerper ;  vice-president,  John  Kilgour ; 
secretary,  J.  A.  Bope;  assistant  secretary  and  treas- 
urer, A.  J.  Becht. 

The  Steubenville  and  Canton  Railway  Company 
of  Steubenville  has  been  organized  by  the  election 
of  the  following-named  officers :  President,  E.  E. 
Franey,  Toronto  ;  vice-president,,  J.  C.  Bigger,  Steu- 
benville; secretary  and  treasurer,  H.  H.  Smith,  To- 
ronto. Thomas  H.  Loomis  of  New  York  and  S.  B. 
Pyle  of  Richmond  will  be  chief  engineer  and  gen- 
eral manager,  respectively.  The  capital  stock  is 
placed  at  $io,coo  for  the  present. 

Harry  Williams,  a  machinist  at  Akron,  has  in- 
vented an  electric  clutch  that  is  said  to  be  better 
than  anything  yet  produced.  A  company  to  manu- 
facture the  device  will  be  incorporated  within  a  short 
time.  O.   AI.   C. 


work.  The  ne.w  road  complete  will  represent  an 
outlay  It  is  said,  of  over  $500,000.  The  new  com- 
pany has  been  organized  bv  Richmond  and  northern 
capitalists  and  is  most  substantially  hacked  L 


Southeastern  States. 

Charlotte,  N.  C,  June  li. — It  is  said  that  the 
Chesapeake  and  Ohio  railroad  will  investigate  the 
matter  of  establishing  an  electric  plant  at  Richmond, 
Va.,  for  the  purpose  of  supplying  light  and  power  for 
its  buildings  in  Richmond.  The  road  has  a  successful 
plant  in  operation  at  Newport  News,  Va. 

President  Arkwright  of  the  Georgia  Railway  and 
Power  Company  in  Atlanta  has  donated  $5,000  for 
the  Grant  Park  Zoo.  The  amount  is  payable  $i,coo 
in  cash  and  a  similar  amount  each  year  for  four 
years. 

The  new  Jim  Crow  car  law  of  Mississippi  went 
into  effect  on  June  ist.  It  provides  separate  com- 
partments in   street  cars   for  negroes. 

The  Delta  Electric  Light  and  Power  Company 
of  Delta,  Miss.,  announces  that  it  will  immediately 
begin  the  work  of  extending  its  electric  lines  to  take 
in  all  parts  of  the  city.  The  rails,  etc.,  have  already 
arrived. 

The  development  of  the  immense  waterpower  at 
Bull  Sluice  Shoals,  near  Atlanta,  Ga.,*has  advanced 
to  the  point  where  the  water  has  been  turned  into 
the  new  electric  power  dam. 

The  power  plant  and  adjacent  out  houses  on  the 
estate  of  Edwin  O.  Meyer,  near  the  Universit>'  "of 
Virginia,  were  burned  recently'.  The  loss  is  $S,ooo. 
.\  gasoline  engine  exploded,   causing  the  fire. 

The  town  of  Batesburg,  S.  C,  has  voted  a  sum 
not  to  exceed  $20,000  for  water  and  light  plants  and 
other  public  improvements.  W.  H.  Timmerman  is 
on  the  committee  having  in  hand  the  issuing  of  the 
new  bonds. 

The  Town  Council  of  Newberry,  S.  C,  has  in 
hand  the  question  of  investing  about  $5,000  in  im- 
proving the  city  lighting  plant. 

The  Columbia  (Tenn.)  Water  and  Light  Com- 
pany will  add  new  equipment  for  supplying  a  day 
current. 

The  Citizens'  Rapid  Transit  Company  has  com- 
pleted all  details  for  building  a  new  trolley  line  in 
Riclimond,  Va..  from  Brook  Avenue  to  Fulton,  and 
the    contracts    have   been    let    for   the   material    and 


Northwestern  States. 

Minneapolis,  June  11.— The  Boone  (Iowa)  council 
IS  considering  putting  in  a  municipal  electric-lin-htino- 
plant.  '^ 

Plans  have  been  prepared  for  a  new  power  house 
at  Thief  River  Falls,  Mnm.,  to  cost  about  $4000 

The  Groton  (S.  D.)  Light,  Heat  and  Power  Com- 
pany has  been  organized  with  H.  C.  Miles  as  presi- 
dent and  J.  D.  Jones,  secretary.  The  new  plant  will 
be  put  up  at  once. 

J.  F.  Hill  and  others  have  formed  an  electric-light 
company  at  Iowa  City,  Iowa,  and  a  new  plant  will 
be  built. 

The  Cedar  Rapids  (Iowa)  and  Marion  City  Rail- 
way Company  will  make  extensive  improvements  and 
extensions  on  its  system  this  summer.  A  3,500- 
kilowatt  generator  is  being  installed  in  the  power 
plant. 

The  Meyers  Construction  Company  has  sublet  the 
contract  for  the  new  car  barns  at  Dubuque,  Iowa, 
for  the  Union  Electric  Companv,  to  C.  Burdt  & 
Sons. 

Work  has  been  commenced  on  the  new  interurban 
electric  railway  to  be  built  from  Appleton,  Wis.,  to 
Seymour. 

The  reorganization  of  the  Consolidated  Lake  Su- 
perior Company  has  been  completed.  Speyer  &  Co. 
have  been  paid  what  was  due  them  and  the  prop- 
erty has  been  turned  over  to  the  Canadian  Improve- 
ment  Company. 

The  general  offices  of  the  Twin  City  Rapid  Transit 
Company  have  been  moved  into  the  new  office  and 
power  building  at  Hennepin  Avenue  and  Eleventh 
Street,  Minneapolis.  The  work  of  transferring  the 
machinery  into  the  new  building  is  also  under  way 

R. 


Dominion  of  Canada. 

Winnipeg,  Man.,  June  10.— The  Earnest  S.  Har- 
rison Company  of  Winnipeg  has  been  awarded  the 
contract  for  the  electrical  work  on  the  new  Union 
Bank  Building,  which  is  the  largest  contract  of  the 
kind  ever  given  in  Winnipeg.  This  company  also 
has  the  contract  for  the  installation  of  an  electric- 
light  plant  at  Mbosejaw. 

Several  extensions  are  about  to  be  made  to  the 
telegraph  and  telephone  lines  in  the  region  of  Ed- 
monton, N.  W.  T.  The  most  important  of  the  new 
lines  to  be  constructed  is  the  telegraph  line  to  Atha- 
basca Landing.  The  line  will  follow  the  present 
trail  and  will  be  about  108  miles  in  length.  Another 
extension  of  the  government  system  will  be  a  short 
line  from_  Andrew,  the  nearest  point  on  the  present 
line,  to  Victoria.  From  Edmonton  a  telephone  line 
will  be  run  west  along  the  base  line  to  the  InHian 
agency  at  Stony  Plain,  a  distance  of  about  14  miles. 

An  order  in  the  council  of  Dawson  City,  Yukon, 
has  been  passed  granting  free  right-of-way  to  the 
White  Pass  railway,  for  building  a  telephone  line 
from  White  Horse  to  Dawson.  The  Dominion  gov- 
ernment reserves  the  right  to  use  this  line  free  of 
charge  for  official  business. 

William  Sinclair  has  been  awarded  the  contract 
for  the  construction  of  the  subway  under  the  Cana- 
dian Pacific  railway  on  Portage  Avenue,  Winnipeg, 
Man.,  for  the  Winnipeg  Street  Railway  Company. 
Through  cars  for  St.  Charles  will  probably  be  run- 
ning on  July  1st.  H. 


Ottawa,  Out,  June  10. — The  City  Council  of  Ot- 
tawa has  decided  to  give  the  Ottawa  Electric  Com- 
pany a  lo-year  contract  for  lighting  the  city  streets 
at  the  rate  of  $52  per  lamp  per  year.  This  sets  aside 
the  idea  of  establishing  a.  municipal  lighting  plant. 

The  Canadian  Pacific  Telegraph  Company  has  se- 
cured direct  connection  from  the  Montreal  office  with 
the  new  cable  just  completed  between  the  United 
States  and  Germany. 

The  City  Council  of  Kingston,  Ont.,  is  applying 
to  the  courts  for  leave  to  pay  $170,000,  the  price 
awarded  by  the  arbitrators,  in  the  taking  over  of 
the  plant  of  the  Kingston  Heat,  Light  and  Power 
Companj'.  The  company  and  debenture  holders  are 
opposing  the  application. 

The  special  committee  appointed  by  the  City  Coun- 
cil has  resolved  to  recommend  that  a  municipal  tele- 
phone system  be  established  in  Brantford,  Ont.  The 
idea  most  favored  is  to  have  some  company  establish 
a  plant  and  the  city  take  it  over  and  operate  it. 

The-  principal  conditions  of  the  newly  drafted  tele- 
phone agreement  in  Toronto  provides  for  a  franchise 
for  five  years,  the  city  to  have  the  ri^-ht  then  to  re- 
new, purchase  or  appropriate  by  arbitration,  and 
the  company  to  have  no  claim  for  loss  of  franchise. 
The  service  is  to  be  underground  except  where  other- 
wise allowed  by  the  city  engineer. 

At  a  meeting  of  the  City  Council  of  Peterboro. 
Ont.,  held  a  few  days  ago,  a  franchise  was  granted 
to  the  Canadian  Machine  Telephone  Company  of 
Toronto,  of  which  F.  D.  ^McKay  is  general  manager, 
to  erect  poles  and  string  wires  necessary"  for  the 
operation  of  the  system.  Tlie  rate  for  business  tele- 
phones is  not  to  exceed  $20  a  year  and  St5  for  resi- 
dences.    The  franchise  is  for  10  years.  H. 
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Pacific  Slope. 

San  Francisco,  June  10. — Dealers  in  electrical  sup- 
plies in  San  Francisco  state  that  business  is  very 
dull  at  present,  especially  in  the  line  of  heavj'  trans- 
actions. The  out-of-town  trade  is  fairly  good,  espe- 
cially in  fan  motors,  the  warm  season  having  set  in. 
One  large  house  having  branches  in  both  Seattle 
and  Los  Angeles,  states  that  the  latter  place  is  send- 
ing in  the  most  satisfactory  orders  at  present,  due 
to  the  great  amount  of  electric-railway  work  now 
being  carried   on. 

Frank  O.  Woodward,  who  has  for  a  number  of 
years  been  the  engineer  of  the  Mt.  Whitney  Power 
Company,  at  the  sub-station  at  Tulare,  Cal.,  has  been 
promoted  to  a  position  in  the  new  main  power  house 
on  -the  Kaweah  River.  Ray  Holmes  takes  his  place 
in  the  sub-station. 

Sealed  proposals  are  invited  by  the  committee  of 
electricity  in  San  Francisco  for  furnishing  battery 
material,  hardware,  chemicals,  electric  fittings,  tools, 
miscellaneous  articles,  conduits,  insulators,  pins, 
cross-arms,  poles,  braces,  etc.,  for  the  coming  fiscal 
year. 

The  Central  California  Electric  Company  has  been 
incorporated  at  Stockton,  Cal.,  with  a  capital  stock 
of  $500,000.  It  is  the  intention  of  the  company  to 
operate  solely  in  Tuolumne  County,  as  the  field  is 
sufficiently  large  there  to  iise  up  all  the  power  that 
the  company  can  generate,  a  large  amount  having 
already  been  contracted  for  by  various  mining  com- 
panies. 

The  Co-operative  Light  and  Power  Company, 
which  asked  for  a  franchise  recently  in  Santa  Cruz, 
will  be  ready  to  turn  on  its  power  on  M'ay  28th. 

In  10  days  Bay  City,  Cal.,  will  have  communica- 
tion by  electric  trolley  with  Los  -A.ngeles,  Cal.,  and 
in  the  course  of  about  two  weeks  the  cars  of  the 
Huntington  railway  sj^stem  will  be  operated  to  and 
from  Anaheim  Landing.  By  July  15th,  according 
to  General  Manager  Schlindler,  these  same  cars  will 
be  running  to  Newport  Beach,  a  distance  of  38  miles. 
When  the  Pacific  electric  railway  is  in  operation  to 
and  from  Anaheim  Landing  the  company  will  be 
running  cars  a  greater  distance  than  those  of  any 
other  electric  line  in  California  or  the  Pacific  Coast. 

The  Southern  Electrical  Comoany  has  been  incor- 
porated at  San  Diego,  Cal.,  \vith  a  capital  stock  of 
$10,000,  by  S.  A.  Wright,  J.  B.  Osborn  and  others. 

Many  of  the  residents  of  Green  Valley,  near  Santa 
Rosa,  Cal.,  have  decided  to  join  with  the  Santa 
Rosa  and  Mark  West  Telephone  Company  for  the 
construction  of  a  telephone  line  to  connect  both 
places.  Manager  N.  L.  Jones  states  that  other  sec- 
tions of  the  valley  are  considering  the  matter  of 
constructing  rural  telephone  lines  to  connect  with 
Santa  Rosa.  A. 


PERSONAL. 


Clarence  Mackay  of  the  Atlantic  cable  system,  and 
Mrs.  M'ackay,  left  New  York  for  Europe  on  the 
Deutschland  on  June  2d, 

Charles  R.  Guertler  of  the  Engineering  Company 
of  America  is  making  an  examination  of  the  route 
for  the  proposed  Roanoke  and  Mt,  Airy  electric 
railroad, 

E,  B.  Ellicott,  chief  electrical  and  mechanical  engi- 
neer of  the  Louisiana  Purchase  Exposition,  will  ad- 
dress the  Electrical  Section  of  the  Western  Society 
of  Engineers  on  Friday  evening,  June  24th,  upon 
"Some  Electrical  Features  of  the  Exposition," 

A.  D.  Bowen,  assistant  to  the  president  of  the 
Petaluma  and  Santa  Rosa  (Cal.)  Electric  Railway 
Company,  has  resigned  to  attend  to  other  business 
interests  demanding  his  attention.  He  will  be  suc- 
ceeded by  E.  L,  V,  Naillen,  engineer  of  the  new  road. 

George  F.  McCulloch,  president  and  general  man- 
ager of  the  Indiana  L^nion  Traction  Company,  has 
resigned  the  position,  to  give  his  attention  to  his 
newspapers.  This  announcement  caused  considerable 
surprise  at  Anderson,  Ind,,  where  the  general  offices 
of  the  company  are  situated,  A  meeting  of  the 
board  of  directors  was  held  in  Philadelphia  on  June 
lOth,  but  no  successor  to  Mr,  McCulloch  was  selected, 

John  V,  Clark,  a  prominent  civil  engineer  of  New 
York,  died  on  June  gth  at  the  age  of  45  years,  Mr. 
Clark  was  especially  interested  in  the  construction 
of  waterworks  systems  throughout  the  United  States. 
He  was  one  of  the  organizers  of  the  Le  Valley  Vitte 
Carbon  Brush  Company  of  New  York  city,  and  he 
was  also  interested  to  some  extent  in  railroads.  Of 
late  years  Mr.  Clark  had  resided  at  White  Plains, 
N,  Y. 

President  Samuel  Insull  of  the  Chicago  Edison 
Company  has  returned  from  Europe  and  began  his 
official  duties  by  attending  the  stockholders'  meeting 
at  the  company's  general  office,  on  June  13th,  All 
the  directors  were  re-elected  and  Henry  A.  Blair 
was  chosen  a  director  to  succeed  the  late  Jesse  Spald- 
ing, The  directors  will  meet  in  the  near  future,  when 
officers  will  be  elected  and  other  matters  will  be  dis- 
cussed. 

Harry  H.  Homsby,  chief  electrical  inspector  of 
the  citj-  of  Chicago,  is  about  to  give  up  his  work  for 
the  citv'  to  accept  a  position  as  sales  representative 
of  the  Sprague  Electric  Company  of  New  York  cit>', 
Mr,  Hornsby  has  had  a  position  open  for  him 
W'ith  the  Sprague  company  for  some  time.  His  po- 
sition as  inspector  will  be  filled  by  the  civil-service 


commission,  which  w'ill  conduct  an  examination  on 
July  26th,     Ihe  salary  is  $1,800  a  year. 

E.  A.  Graham  of  St  Joseph,  Mich.,  died  at  his 
home  on  June  3d,  at  the  age  of  64  years.  M'r.  Gra- 
ham was  one  of  the  owners  of  the  St.  Joseph  and 
Benton  Harbor  (Mich.)  Street  Railway  Company. 
He  was  also  one  of  the  organizers  of  the  Graham 
&  Morton  Transportation  Company,  which  operates 
boats  on  the  Great  Lakes. 


EtECTRlC  LIGHTING. 

A  franchise  has  been  granted  for  an  electric-light 
plant  in  Osborne,  Kan. 

The  Matthews  City  (Texas)  Lighting  Company 
has  been  incorporated  with  a  capital  of  ,$20,000, 

The  Electric  Light  and  Ice  Company  has  been 
incorporated  at  Leonard,  Texas,  with  $15,000  capital. 

The  Hopkinsville  Gas  and  Lighting  Company  of 
Hopkinsville,  Ky,,  will  rebuild  its  electric-light  plant, 
recently  destroyed    at  a  loss  of  $.30,000, 

The  Colfax  (low'a)  electric-light  plant  has  been 
disposed  of  at  sheriff's  sale  for  $4,300.  Mr.  McElroy 
of  the  Bank  of  Colfax  was  the  purchaser. 

W,  B,  Moore  of  Yorkville,  S.  C,  is  preparing 
plans  for  an  electric-light  plant  and  system  of  water- 
works to  be  constructed  at  Fort  Mill,  S,  C. 

Bonds  to  the  amount  of  $45,000  have  been  voted 
by  the  city  of  CarroUton,  Ga.,  for  establishing  the 
proposed  electric-light  plant  and   waterworks. 

The  question  of  issuing  $45,000  worth  of  municipal 
bonds  by  the  city  of  Carrollton,  Ga.,  for  waterworks, 
sewerage  and  electric  lights  was  approved  by  the 
voters. 

The  city  of  Jacksonville,  Fla.,  lias  awarded  the 
contract  for  furnishing  a  500-kilowatt  turbine  gen- 
erator for  the  electric-light  plant,  the  price  being 
$20,200. 

During  a  storm  a  few  nights  ago  fire  broke  out 
in  the  electric-light  plant  at  Pauls  Valley,  I.  T.,  al- 
most totally  destroying  the  plant.  The  loss  is  cov- 
ered by   insurance. 

An  ordinance  is  to  be  introduced  in  the  council 
of  Kissimee,  Fla.,  in  regard  to  bonding  the  town  in 
the  sum  of  $17,000,  $7,000  of  which  is  for  enlarging 
the  capacity  of  the  electric-light  plant. 


ELECTRIC  RAILWAYS. 

The  Buffalo  and  Williamsville  (N,  Y,)  Electric 
Railroad  Company  has  been  authorized  to  extend  its 
line  from  Williamsville  to  Rochester  and  to  increase 
its  capital   stock  from  $75,ooo  to  $3,500,000. 

The  daily  average  of  passengers  on  the  main  line 
of  the  Chicago  and  Oak  Park  elevated  in  May  was 
41,379,  a  decrease  of  1,187  as  compared  with  1903. 
Including  transfers,  the  daily  average  was  42,833, 
a   decrease  of   1,183, 

J,  J,  Freundlich  of  Paducah,  Ky.,  states  that  ar- 
rangements are  about  complete  for  constructing  the 
proposed  road  of  the  Kentucky  and  Ohio  River  Elec- 
tric Railway  Company,  recently  incorporated  at 
Paducah,  The  line  is  to  be  built  from  Paducah  to 
East  Cairo,  Ky.,  thence  possibly  across  the  river  to 
Cairo,  111.,  and  is  expected  to  connect  many  towns 
and  villages  with  Paducah  by  trolley  line.  It  is 
capitalized  for  half  a  million  dollars,  and  the  survey 
was  made  a  year  or  two  ago. 

The  Seattle  (W^ash.)  Electric  Company  is  said  to 
have  been  robbed  of  hundreds  of  dollars  during  the 
last  two  months  by  certain  employes  w^ho  conceived 
a  plan  to  steal  car  tickets  that  had  been  used  from 
the  headquarters  of  the  railway,  and  use  them  again 
as  substitutes  for  cash  fares.  Tickets  are  rung  up 
on  the  indicators  in  street  cars  the  same  as  cash 
fares  and  only  those  conductors  whose  punches  made 
large  holes  in  tickets  were  in  the  scheme,  and  they 
took  only  tickets  with  small  holes  from  the  box. 
The  new  holes  were  punched  over  the  old  ones, 
making  detection   almost   impossible. 

The  Ottawa  (Ont.)  Electric  Railway  Company  has 
a  bill  before  the  private  bills  committee  of  the  House 
of  Commons  asking  for  power  to  increase  its  capital 
stock  from  $1,000,000  to  $1,500,000  and  also  to  permit 
the  company  buying  up  stock  in  other  electric  com- 
panies. There  are  two  electric-light  companies  do- 
ing business  in  Ottawa,  the  Ottawa  Electric  Street 
Railway  and  Electric  Company  and  the  Consumers' 
Company,  and  the  citizens  are  somewhat  alarmed 
that  the  new  powers  asked  for  by  the  Ottawa  com- 
pany means  the  amalgamation  of  it  with  the  Con- 
sumers' Company.  ^layor  Ellis  of  Ottawa  and 
Mayor  Lighthall  of  Westmount  opposed  the  increased 
power,  but  were  defeated, 

A  newspaper  correspondent  at  Eldora,  Iowa,  writes 
that  it  has  been  proved  by  actual  experience  that 
the  farm  lands  bv  which  the  interurban-railway  lines 
pass  have  greatly  increased  in  value  in  Polk  and 
other  Southern  Iowa  counties.  On  the  line  of  the 
Colfax  and  M'itchellville  interurban  railway  a  farm 
of  200  acres  near  Altoona  was  purchased  at  $85 
an  acre  just  before  the  building  of  the  line.  Soon 
after  the  road  was  placed  in  operation  across  the 
farm,   20  acres   of  it   sold  at  $105  per  acre.     Other 


sales  were  made  from  the  original  farm  of  200  acres 
until  it  has  all  been  disposed  of  at  a  profit  of  over 
$7,000  to  the  man  who  bought  it  just  before  the 
construction  of  the  interurban. 

While  in  Boston  last  week  Charles  T,  Yerkes  of 
the  London  underground  street-railway  conferred 
with  the  Boston  interests  in  the  company.  He  said : 
"The  work  is  progressing  very  well.  We  should 
have  the  Metropolitan  line  opened  for  business  by 
January  ist.  Our  power  house  is  entirely  finished, 
and  the  only  thing  to  be  done  there  is  to  get  the 
machinery  in  place," 


PUBLICATIONS. 


The  L.  B.  Allen  Company  of  New  York  city  has 
issued  a  little  booklet  entitled  "If  You  Use  Solder," 
which  it  will  be  pleased  to  mail  to  those  who  make 
application  for  it.  It  will  explain  to  them  all  the 
good  qualities  of  the  Allen  soldering  compounds 
and  if  they  use  solder  it  will  be  valuable  to  them, 

Columbia  crystal  lamps  with  metal  reflectors  and 
Prismo  glass  shades,  manufactured  by  the  Columbia 
Incandescent  Lamp  Company  of  St.  Louis,  are 
brought  to  the  attention  of  the  public  through  a 
bulletin  just  issued.  Many  tasteful  designs  are  illus- 
trated, especially  those  with  the  Prismo  glass  shades. 

A  striking  wall  calendar  adorned  by  a  beautiful 
girl  in  a  handsome  bright  red  decollete  gown  is 
being  sent  out  by  the  Morris  Electric  Company  of 
Wilmington,  Del,  It  is  very  artistic  and  serves  well 
the  purpose  of  attracting  attention  to  the  company's 
things  electrical,  particularly  fiber  specialties  and 
fiber  w'iring  cleats. 

The  Marconigram,  a  monthly  periodical  devoted 
to  news  items  and  the  advocacy  of  the  Marconi  sys- 
tem of  space  telegraphy,  has  now  completed  its  first 
3'ear  of  publication.  The  first  number  of  the  second 
volume  is  much  larger  than  any  of  its  predecessors, 
and  contains  quite  a  number  of  photographs  of  the 
men  associated  with  the  Marconi  system  in  the 
United  States  and  Canada, 

The  Jeffrey  Manufacturing  Company  of  Columbus, 
Ohio,  manufactures  an  extensive  line  of  electric  loco- 
motives for  mining  v.-ork.  Gathering  locomotives  are 
one  of  its  specialties,  and  a  bulletin  has  been  issued 
by  the  company  describing  this  type  of  apparatus. 
The  bulletin  illustrates  and  describes  very  thoroughly 
the  "electric  mule"  and  lays  down  many  advantages 
to  be  derived  by  its  use. 

Information  of  a  practical  nature  concerning 
Nernst  lamps  is  contained  in  a  booklet  issued  by 
the  Nernst  Lamp  Company  entitled  the  "Value  and 
Utility  of  the  Nernst  Lamp  to  the  Central  Station," 
It  contains  a  lot  of  good  information  concerning  the 
Nernst  lamp  and  its  possibilities  that  will  be  of  much 
interest  to  central-station  men.  It  embodies  some 
suggestions  of  new  applications  for  the  lamp  which  it 
would  be  well  for  them  to  consider. 

Motors  of  the  round  type  for  individual  drive  are 
the  subject  of  the  Sprague  Electric  Company's  latest 
bulletin.  The  bulletin  first  takes  up  the  motor  itself 
and  describes  it  in  detail,  after  which  numerous  ap- 
plications of  it  are  illustrated.  Among  the  machines 
upon  which  it  may  be  used  to  advantage  are  die 
presses,  exhaust  fans,  machinery  in  printing  estab- 
lishments, hoists,  etc.  The  motor  has  a  single  field 
coil,  which  surrounds  and  energizes  both  pole  pieces 
simultaneously. 

"Graphite  as  a  Lubricant,"  a  pamphlet  issued  by 
the  Joseph  Dixon  Crucible  Company  of  Jersey  City, 
N.  J.,  contains  many  facts  about  graphite  as  a 
lubricant  well  worth  knowing.  There  are  several 
chapters  setting  forth  the  principles  of  friction  and 
lubrication  which  are  good.  The  pamphlet  is  well 
illustrated  and  the  matter  it  contains  is  interesting 
to  read.  The  same  company  is  also  sending  out'  a 
mailing  card  on  "Axle  Lubrication"  setting  forth  the 
good  qualities  of  Dixon's  graphite  axle  grease. 


MISCELLANEOUS. 


The  new  steamship  Turbinia,  which  left  Tyne  re- 
cently on  her  maiden  voyage  to  Canada,  has  the  dis- 
tinction of  being  the  first  turbine  merchant  vessel  to 
cross  the  Atlantic  and  is  the  pioneer  turbine  steamer 
for  general  traffic.  The  Turbinia  is  of  1,000  tons 
burden  and  fitted  with  turbine  engines  with  three 
propellors,  two  forward  and  one  reverse. 

The  first  supplement  to  the  tariff  of  Finland  fixes 
the  import  duty  on  all  cables  and  insulated  wire 
for  electrochemical  purposes,  and  also  on  accumu- 
lators and  galvanic  batteries  and  accessories  of  bat- 
teries at  $2.75  per  100  kilograms,  net -weight.  The 
duty  on  imported  calcium  carbide  has  been  fixed  at 
$1,11  per  100  kilograms,  wnile  carbons  for  bat- 
teries are  dutiable  at  $2.75  per  100  kilograms,  net 
weight. 

The  development  of  electrical  energy  from  water- 
power  in  France  is  receiving  considerable  attention. 
Besides  the  new  water  supply  from  the  Lignon  and 
electric  power  works  belonging  to  the  municipality 
of  St.  Etienne,  which  are  now  being  constructed, 
there  is  another  project  being  studied  as  a  private 
enterprise  which  concerns  the  distribution  of  electric 
power  and  light,  not  only  to  St.  Etienne,  but  to 
all   the    principal    towns   of   the   Department   of   the 
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Loire.  M.  Mallet,  civil  engineer  at  St.  Etienne,  is 
the  promoter  of  this  scheme,  and  has  great  hopes  of 
seeing  it  reahzed.  Authorization  to  commence  op- 
erations has  been  applied  for  from  the  French  Cham- 
ber, and  if  the  necessary  sanction  is  given  the  use 
of  electricity  will  be  largely  substituted  for  steam 
in  this  part  of  the  country. 


TRADE  NEWS, 


The  National  Battery  Company  of  Buffalo,  N.  Y., 
has  been  incorporated  and  will  manufacture  electrical 
batteries.  The  capital  is  $500,000  and  the  incorpo- 
rators are  R.  L.  Coleman,  W.  H.  Miller  and  W.  L. 
Hodges. 

Robert  Mc  F.  Doble  of  San  Francisco,  consulting 
engineer,  has  become  identified  with  the  Abner  Doble 
Company  of  San  Francisco,  engineer  and  manufac- 
turer of  tangential  waterwheels  with  needle  regu- 
lating nozzles. 

An  electrical  construction  and  supply  business  will 
be  conducted  by  C.  B.  Davis,  R.  E.  Davis  and  C  E. 
Whitney,  who  have  been  incorporated  as  the  Davis 
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Electric  Company  of  Alton,  111.     The  capital  of  the 
company  is  $2,000. 

The  C.  J.  Toerring  Company  of  Philadelphia  an- 
nounces the  removal  of  its  offices  and  factory  to 
2318  Noble  Street. 

F.  J.  Kane,  J.  D.  Kane  and  E.  J.  Kane  of  Houston, 
Texas,  have  incorporated  as  the  jf.  D.  Kane  Company 
and  will  manufacture  plumbing  and  electrical  supplies 
at  Houston. 

The  Central  Electric  Company  of  Battle  Creek, 
Mich.,  has  been  organized  and  is  located  at  No.  68 
East  Main  Street.  The  company  will  carry  in  stock 
all  kinds  of  electrical  supplies  and  do  contract  work. 
The  officers  of  the  new  company  are :  President, 
Sylvester  W.  Greusel ;  secretary,  Frank  W.  Greusel ; 
general  manager,  W.  O.  McFadden. 

In  the  Western  Electrician  of  June  4th  in  the 
article  upon  the  "Electrical  Installation  for  the  New 
Minnesota  State  Capitol"  it  was  stated  incorrectly  that 
the  switches  were  built  by  the  Electric  Engineering 
Company,  whereas  they  were  built  by  the  Electric 
Machinery  Company  of  Minneapolis.     The  speed  of ' 


the  Corliss  engines  is  125  revolutions  per  minute  in- 
stead of  175,  as  stated  erroneously  in  the  article. 

The  Chicago  office  of  the  General  Incandescent 
Arc  Light  Company  has  been  removed  from  i-^iS- 
1219  to  1412-1413  Marquette  Building,  to  secure 
larger  quarters. 

The  Fowler  Telephone  Company  of  Pella,  Iowa, 
is  interested  in  the  organization  of  a  new  electric 
company  to  absorb  the  telephone  and  electric-lio-ht 
plants  in  that  city.  W.  H.  Fowler  states  that  the 
old  apparatus  will  be  discarded  and  that  the  company 
is  in  the  market  for  a  new  engine,  dynamo  and 
auxiliary   apparatus. 

BUSINESS. 

The  Central  Electric  Company,  Chicago,  announces 
the  fact  that  it  is  prepared  to  furnish  D.  &  W.  fuses 
and  blocks,  up  to  800  amperes  in  both  250  and  500- 
volt  types.  The  company  is  also  authority  for  the 
statement  that  the  demand  for  D.  &  W,  material  is 
still  increasing  and  that  a  customer  who  tries  D.  & 
W.    fuses   is    sure   to    continue   using  them. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


761,637.  Trolley  Guard.  Linwood  B.  Aikens,  Rock- 
ledge,  Fla.     Application  filed   March  24,   1904. 

A  conical  guard  is  mounted  concentrically  on  the 
trolley-wheel  shaft  on  each  side  of  the  wheel.  As  the 
cones  rotate  they  direct  the  trolley  wire  on  to  the  wheel. 

761.641.  Exciting  Fluid  for  Electrical  Batteries. 
George  F.  Atwood,  Wakefield,  Mass.,  assignor 
to  the  Primary  Power  Company,  Wakefield, 
Mass.     Application  filed  October  3,  1903. 

The  fluid  consists  of  ammonium  carbonate  ij^  pounds, 
carbonate  of  sodium  10  ounces,  bisulphate  of  mercury  10 
ounces  and  sufficient  sulphuric  acid  to  make  the  specilic 
gravity  of  30  gallons  of  water    1.2. 

761.642.  Exciting  Fluid  for  Electrical  Batteries. 
George  F.  Atwood,  Wakefield,  Mass.,  assignor 
to  the  Primary  Power  Company,  Wakefield, 
Mass.     Application    filed    October    3.    1903. 

A  composition  for  use  in  the  cell  of  electrical  bat- 
teries in  which  the  positive  element  is  immersed,  consists 
of  nitrate  of  sodium  seven  pounds,  nitric  acid  142  pounds, 
and  sufficient  sulphuric  acid  to  make  the  specific  gravity 
of    14  gallons  of   water    1.2. 

761,671.  Transmitter  Arm.  Harry  J.  Guttman  Chi- 
cago,  111.     Application  filed   December  30,    1901. 

A  combined  transmitter  arm  and  casing  comprises  two 
longitudinal  members  and  a  part  forming  the  cap  of 
the  transmitter  adapted  to  be  secured  to  the  transmitter 
casing  to    hold   the    members  together, 

761,675.  Electric  Cut-out.  William  J.  Hartwig,  De- 
troit, M'ich.     Application  filed  February  29,  1904. 

A  tubular  housing  of  fireproof  insulating  material  con- 
tains a  fuse  holder  comprising  a  split  tube  of  insulating 
material  having  heads  of  insulating  substances  and  a 
flat    fusible    strip    extending    through    the    housing. 

761,694.  Electric-railway  System.  Charles  H.  Mur- 
phy, Scranton,  Pa.,  assignor  of  two-thirds  to 
David  B.  Hand  and  George  F.  Garrity,  Scranton, 
Pa.     Application   filed    September    i,    1903. 

An  electromagnetic  switch  for  railway  systems  includes 
a  casing,  fixed  and  movable  switch  elements  therein,  an 
electromagnet  whose  armature  is  provided  with  supporting 
rods  carrying  the  movable  switch  element,  guides  for  the 
rods,  and  combined  buffers  and  retracting  springs  carried 
by  the  casing  and  disposed  to  be  engaged  by  the  arma- 
ture.     (See  cut.) 

761,698.     Telephone   Switchboard   Apparatus.     James 

L.  McQuarrie,  Chicago,  111.,  assignor  to  the 
Western  Electric  Company,  Chicago,  111.  Ap- 
plication filed   November  24,   1902. 

A  connection  switch  is  supplied  for  each  line.  The 
local  switchboard  circuit  has  two  branches,  one  of  the 
branches  including  a  line  signal  and  means  for  controlling 
the  branch  through  the  agency  of  the  sub-station  telephone 
switch,  and  the  other  branch  arranged  to  be  completed 
by  the  connection  switch.  The  circuit  includes  a  super- 
visory signal,  and  a  repeating  coil  permanently  associated 
with  each  line,  one  winding  of  the  coil  being  included 
in  the  line  circuit  and  another  windnig  included  in  the 
undivided  portion  of  the    local   switchboard   circuit. 

761.743.  Electric  Switch  for  High  Potentials.  Gil- 
bert Wright,  Pittsfield,  Mass.,  assignor  to  the 
Stanley  Electric  Manufacturing  Company,  Pitts- 
field,  Mass.     Application  filed  September  24,  1903. 

A  movable  switch  member  carries  pivoted  contacts. 
Stationary  contacts  are  also  supplied.  Both  sets  of  con- 
tacts have  flat  bearing  surfaces  and  extensions  inclined 
thereto,  and  means  for  pressing  the  flat  surfaces  together 
when  the  switch  is  closed  and  for  bringing  the  inclined 
extensions    into   contact   as  the    switch    is   being   opened. 

761.744.  Switch  Contact,  Gilbert  Wright,  Pittsfield, 
M'ass.,  assignor  to  the  Stanley  Electric  Manu- 
facturing Company,  Pittsfield,  Mass.  Application 
filed   October   14,    1903. 

A  movable  switch  member  having  flat  bearing  surfaces 
parallel  to  the  plane  of  its  motion  cooperates  with  a 
completely  self-alining  main  contact  adapted  to  engage 
one  of  the  surfaces.  A  pivoted  spring-actuated  auxiliary 
contact  engages    the   other    surface. 

761.745.  Switch  for  Electric  Circuits.  Gilbert 
Wright,  Pittsfield,  Mass.,  assignor  to  the  Stan- 
ley Electric  Manufacturing  Company,  Pittsfield, 
Mass.     Application  filed   December  30,    1903. 

Stationary  contacts  are  submerged  in  an  oil  tank.  A 
longitudinally  reciprocating  rod  is  supported  above  the 
tank,  a  member  is  submerged  in  the  tank  and  supported 
from  the  rod,  and  self-aiming  contacts  are  secured  to 
the  member. 

761,748.  Circuit-breaker.  John  R.  Anderson,  Jr., 
Pittsfield,   Mass.,  assignor  to  the  -Stanley  Elec- 
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trie    Manufacturing    Company,    Pittsfield,    Mass, 
Application  filed  September  12,  1903. 

A_  trip  magnet,  a  movable  trip  armature,  and  a  setting 
device  for  the  armature  adapted  to  vary  the  pull  of  the 
magnet  on  the  armature  by  equal  amounts  in  accordance 
with  equal  angular  movements  of  the  setting  device,  are 
the  essential  features  of  the  device. 

761,760.  Insulator.  Cummings  C  Chesney,  Pitts- 
field, Mass.,  -assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  Mass.  Ap- 
plication filed  August  8,  1903. 

Several  outwardly  extending  petticoats  are  arranged  one 
above  another,  one  of  the  petticoats  having  an  upper  sur- 
face formed  in  a  concave  curve,  and  having  a  maximum 
diameter  approximately  half  the  sum  of  the  maximum 
diameter  of  the  upper  adjacent  petticoat  and  the  diameter 
of  the  lower  adjacent  petticoat,  measured  in  the  plane  of 
the    tdgs  of  the  first  petticoat. 

7^'i-,77^-  Circuit-breaker.  William  J.  Lloyd,  Pitts- 
field, 'Mass.,  assignor  to  the  Stanley  Electric 
Manufacturing  Company,  Pittsfield,  M'ass.  Ap- 
plication filed  August   19,   1903. 

In  a  circuit-breaker  is  a  solenoid,  a  balanced  armature, 
a  retractile  spring  for  the  armature  so  disposed  that  the 
component^  of  spring  tension  opposing  the  attraction  of 
the  solenoid  on  the  armature  diminishes  as  the  armature 
is  attracted  by  the  solenoid,  and  a  switch  adapted  to  be 
operated  by  the  movement  of  the  armature. 

761,814.  Combined  Insulator  and  Fuse  Box.  Aaron 
Bearse,  Syracuse,  N.  Y.  Application  filed  Au- 
gust 26,   1903. 

An  insulator  base  has  a  removable  cap,  one  of  the  parts 
having   a    recess    intervening    between    the    base    and    cap. 

A  fuse   is  placed  in  the    recess. 

761,848.  Trolley  Signal.  Charles  H.  Morse,  Cam- 
bridge, Mass.     Application  filed  June  27,  1901. 

_  A  block  or  section  of  signal  wire  has  a  main  danger 
signal  at  each  end  with  means  operated  at  cither  end  of 
the  block  for  setting  the  main  danger  signal  at  the  oppo- 
site end  of  the  block.  An  auxiliary  signal,  also  at  each 
end  of  the  block,  and  automatic  means  controlled  by 
the  signal  circuit  for  setting  the  auxiliary  signal  at  the 
leaving  end    of  the  block  are  other  features. 


NO.  761,694. — ELECTROMAGNETIC    SWITCH. 

761.852,  Apparatus  for  Telephone  Switchboards. 
Charles  E.  Scribner,  Chicago,  III.,  assignor  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  August   17,    1895. 

A  signal  bell  is  located  at  the  sub-station  and  a  secondary 
source  of  ringing  current  is  permanently  included  in  the 
line  at  the  central  office,  A  branch  circuit  is  adapted  v.'hen 
completed  to  form  a  continuation  of  the  telephonic  circuit 
of  the  line.  A  connection  switch  connects  the  branch 
with  the  line  at  a  point  between  the  secondary  source 
of  ringing  current  and  the  sub-station. 

761.853.  Electric-railway  Signal.  Robert  J.  Sheehy, 
New  York,  N.  Y.  Application  filed  September 
9,  1902. 

A  continuous  conductor  for  the  car-propelling  current 
is  paralleled  by  a  separate  sectional  conductor.  A  circuit 
wire  leads  from  each  section  to  an  open  terminal  along- 
side the  road.  A  car  carrying  two  contact  shoes  electric- 
ally connected  together  and  bearing  upon  the  respective 
conductors,  is  supplied  with  a  signal  circuit  and  means 
whereby  the  signal  circuit  will  connect  with  the  open 
terminals  beside  the  road. 

761,875.     Overhead     Electric     Carrier.     Charles     M. 


Clark,    South    Orange,    N.    J.     Application    filed 
November  24,   1902. 

In  an  overhead  electric  carrier  are  combined  an  electric 
motor,  a  dumping  bucket,  means  for  reversing  the  motor 
and  releasing  the  bucket,  and  electrical  connections 
wiiereby  the  motor  may  be  reversed  and  the  bucket 
dumped  at  any  predetermined  point. 

761.876.  Means  for  Reversing  Electric  Motors. 
Charles  M.  Clark,  South  Orange,  N.  J.  Appli- 
cation  filed   December    10,    1902. 

_An  electric  motor  having  a  reversing  switch  is  pro- 
vided with  means  operated  by  breaking  the  circuit  through 
the  motor  for  reversing  the  switch,  and  means  operated 
by  the  renewal  of  the  current  to  place  the  parts  in  posi- 
tion to  again  reverse  the  motor. 

761.877.  Insulating  Block  for  Electric  Conductors. 
Charles  M.  Clark,  South  Orange,  N.  J.  Appli- 
cation filed  July  7,  1903. 

An  insulating  block  for  conductors  having  the  con- 
ducting wires  attached  to  the  ends  is  provided  with  an 
auxibary  wire,  and  means  for  energizing  the  wire  when 
the   trolley  is  passing  in  one  direction  only. 


NO.   761,895. — SYSTEM    OF    ELECTRICAL    CONTROL. 


761,888.  Telephone  Selecting  Device.  William  M. 
James,  New  Brighton,  Minn.  Application  filed 
June  25,   1903. 

An  electromagnet  with  means  for  successively  energiz- 
ing It  with  current  impulses  of  opposite  polarity,  is  in- 
cluded in  the  apparatus.  A  polarized  armature  lever,  a 
spring  attached  to  the  armature  for  holding  its  ends 
equidistant  from  the  pole-faces,  means  for  adjusting  the 
stiffness  of  the  spring  and  the  position  of  the  -armature, 
a  pawl  carried  by  an  arm  of  the  armature,  and  a  disk 
adapted  to  be  rotated  step  by  step  thereby,  are  other 
features. 

761,895.  System  of  Electrical  Distribution  and  Con- 
trol. Lamar  Lyndon,  New  i:ork,  N.  Y.,  as- 
signor to  the  Electric  Car  Lighting  Company, 
Jersey  City,  N.  J.  Original  application  filed  July 
18,  1903.  Divided  and  this  application  filed  De- 
cember 15,  1903. 

Weans  to  regulate  the  electromotive  force  of  a  gener- 
ator include  power-transmitting  devices  arranged  for 
complete  disconnection,  translating  devices  in  circuit  with 
the  generator,  an  electromagnetic  device  in  circuit  with 
the  generator  and  intermediate  mechanism  to  control  the 
regulating  means  and  the  transmitting  devices,  whereby 
the  electromotive  force  of  the  generator  may  be  reduced 
and  the  transmitting  devices  completely  disconnected. 
(See    cut.) 

761.916.  Protective  Device  for  Telephone  Circuits. 
M'alcolm  C.  Rorty,  Boston,  and  George  K. 
Thompson,  Newton,  Mass.,  assignors  to  the 
American  Telephone  and  Telegraph  Company, 
New  York,  N.  Y.  Application  filed  December 
15,  1902. 

A  non-conducting  support  contains  a  rigid  terminal 
attachment  mounted  thereon,  a  resilient  terminal  attach- 
ment, also  mounted  thereon,  and  a  fuse  link  connecting 
the  attachments,  the  support  and  the  parts  being  movable 
as  a  whole  and  being  provided  with  slotted  ends  for  con- 
nection   with    the    terminals   of  an    electrical   conductor. 

761.917.  Telegraph  Transmitter.  ^^'ill!S  J.  Russel, 
New  Orleans,  La.,  assignor  of  one-eighth  to 
Alphonse  King,  Chicago,  111.  Application  filed 
February  11,  1903. 

Combined  with  a  rotary  disk  adajited  to  be  electrically 
connected  with  one  wire  of  a  circuit  and  having  contact 
heads  in  the  periohery  is  a  contact  normally  bearing  upon 
the  periphery  of  the  disk  and  adapted  to  be  connected 
to  tbe  other  "wire  of  the  circuit.     (See  cu:  on  next  p'age.) 

761,920.  Electric  Furnace.  Charles  P.  E.  Schneider, 
Le  Creusot,  France.  Application  filed  October 
12,  1903. 

A  chamber  for  holding  molten  metal  is  associated  with 
one    or    more    pipes    communicating   with    the    chamber   so 
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constructed  as  to  permit  circulation  of  molten  metal.  An 
iron  cores  encircles  the  pipe  or  pipes,  with  means  for 
producing    lines  of  force  in  the  core. 

761,928.  Means  for  Movably  Contacting  Electrical 
Conductors.  Frederick  G.  Walker,  Cleveland, 
Ohio,  assignor  of  one-half  to  Kenneth  Reeve 
Taylor,  Cleveland,  Ohio.  Application  filed  Au- 
gust 12,   1903. 

An  electric  trolley  is  described  having  two  trolley 
wheels   set   at   an  angle. 

761,971.  Apparatus  for  Generating  Electricity.  An- 
drew C.  Kloman,  Pittsburg,  Pa.  Application 
filed    September    iS,    1903. 

The  inventor's  idea  embodies  a  metallic  element,  a  set 
of  gas-burners,  a  set  of  air-jets  for  each  of  the  portions, 
pipes  convej-ing  gas  to  the  burners  and  air  to  the  jets, 
and  valves  in  the  pipes  so  constructed  that  gas  and  air 
may  be  directed  so  as  to  simultaneously  heat  and  cool 
the  different  portions,  and  to  reverse  the  gas  and  air  so 
as  to  simultaneously  cool  the  heated  portion  and  heat  the 
cooled  portion  to  generate  an  electric  current. 

761,985.  Rocker  Ring  for  Electrical  Machines.  Ed- 
son  R.  Norris,  Wilkinsburg,  Pa.,  assignor  to  the 
Westinghouse  Electric  and  Manufacturing  Com- 
pany.   Application   filed    September   16,    1903. 

The  ring  is  divided  at  one  side  and  has  an  inclined 
surface  adjacent  to  the   division. 

761,987.  Railway-track  Current  Controller.  Alfred 
Oesterreicher,  Vienna,  Austria- Hungary,  assignor 
of  one-half  to  Lorenz  Menelka,  Vienna,  Austria- 
Hungary.    Application  filed  May  28,   1903- 

In  the  device  is  a  track  rail,  a  contact-making  or 
breaking  mechanism,  a  lateral  sliding  rail  arranged  be- 
side the  track  rail  and  a  guide  for  the  last-named  rail 
carried  by  the  track  rails. 

761,995.  Apparatus  for  Reducing  Attenuation  of 
Electrical  Waves.  Michael  I.  Pupin,  New  York, 
N.  Y.,  assignor  to  the  American  Bell  Telephone 
Company,  Boston,  Mass.  Application  filed  Feb- 
ruary 6,  1903. 

An  inductance  coil  consists  of  an  iron  core,  forming 
a  closed  magnetic  circuit  and  a  winding  which  is  distri- 
buted over  the  core  uniformly  and  symmetrically.  The 
core  and  winding  are  adjusted  in  such  a  way  as  to  give 
the  coil  for  a  predetermined  frequency  and  current, 
strength  a  predetermined  inductance  and    resistance. 

762,009.     Automatic    Block-signaling    System.     Her- 
bert B.  Taylor,  Newark,  N.  J.     Application  filed 
October   14,   1903. 
Details  are  described. 


NO.    761,917. — TELEGRAPH    TRANSMITTER. 

762,030.  Incandescent  Lamp.  Samuel  E.  Doane, 
Cleveland,  Ohio,  assignor  to  the  National  Elec- 
tric Lamp  Company,  Cleveland,  Ohio.  Applica- 
tion filed  December  12,  1903. 

The  lead-in  wire  has  a  metallic  core  and  a  non-oxidiz- 
able  metallic  coating,  both  ends  of  the  wire  being  sealed 
by  fusion- 

762,034.  Electric  Switch  for  Motor  Carriages. 
Henry  C  Folger,  West  Somerville,  Mass.,  as- 
signor to  the  American  Coil  Company,  Boston, 
M'ass.     Application   filed   December   18,    1903- 

The  switch  comprises  a  stud  having  an  annular  recess, 
a  handle  having  a  notch  to  enter  the  recess  and  em- 
brace the  stud,  the  handle  having  a  path  formed  about 
the  recess,  and  a  locking  device  mounted  to  move  in 
the  path  across  the  handle  recess  to  removably  lock  the 
handle  in  place. 

762,040.  Electrical  Contact  Means  for  Ships*  Com- 
passes. Bernhard  Freese,  Delmenhorst,  Ger- 
many.    Application  filed   February  21,    1903. 

The  position  of  the  needle  is  electrically  indicated  at  a 
distant  point  through  electrical  circuits  made  by  a  pointer 
on   the  needle   dipping  in   various  cups  of  mercury. 

762,074.  Brush  Holder.  Emil  S.  Lueth,  Baraboo. 
and    Charles    D.    Knight,    Milwaukee,    Wis.,    as- 


signors to  the  National  Electric  Company,  Mil- 
waukee, Wis.     Application  filed  March  21,  1904. 

Combined  with  the  body  of  the  holder  in  which  the 
brush  is  movable  endwise  and  which  is  formed  with  semi- 
circular ears,  is  a  pin  journaled  in  the  ears  concentric 
with  their  curved  edges.  A  tension  spring  is  attached  at 
one  end  to  the  pin  between  the  ears,  a  bail-shaped  arm 
engages  with  the  ends  of  the  pin,  and  a  friction  grip  is 
eccentrically  pivoted  between  the  branches  of  the  arm 
parallel    with  the    pin. 

762,083.  Electrical  Musical  Instrument.  Emil  A. 
Petching,  Lymansville,  R.  I.  Application  filed 
September   15,   1903. 

The  device  is  for  scenic  effects.  Different  objects  on 
the  stage  are  supplied  each  with  an  electric  bell  of  dif- 
ferent tone,  which  are    thrown  in  circuit  by  the  operator. 

762,105.  Electric  Semaphore  Signaling  Mechanism. 
Bruno  O.  Wagner,  Amsterdam,  N.  Y.,  assignor 
to  the  Magneto  Electric  Company,  Amsterdam, 
N.  Y.     Application  filed  May  12,   1903. 

Electromagnets  actuate  the  shaft  which  operates  the 
semaphore. 

762,108.  Sign  for  Street-railway  Cars.  Hubert 
Witte,  St  Louis,  Mo.,  assignor  to  the  St.  Louis 
Car  Company,  St.  Louis,  Mo.  Application  filed 
September  14,  1903. 

A  sign  for  designating  the  streets  is  electrically 
illuminated. 

762.111.  Electrically  Conductive  Coil  and  Method 
of  Constructing  Same.  Vincent  G.  Apple,  Day- 
ton, Ohio.     Application  filed  September  21,  1903. 

An  electrically  conductive  coil  comprices  a  support, 
layers  of  convolutions  of  a  continuous  electrical  con- 
ductor wound  thereon,  each  layer  being  wound  from 
the  end  opposite  that  from  which  the  next  preceding  layer 
is  wound  and  a  body  of  insulation  covering  each  layer 
and  gradually  decreasing  in  thickness  from  the  first- 
wound  convolution  of  the  layer  to  the  last-wound  convo- 
lution thereof. 

762.112.  Electrically  Conductive  Coil  and  Method 
of  Constructing  Same.  Vincent  G.  Apple,  Day- 
ton, Ohio.     Application  filed  September  21,  1903. 

The  wires  and  strip  of  insulating  material  are  wound 
simultaneously  on  the  core. 

762.114.  Regulating  Device  for  Electric  Circuits. 
Malcolm  H.  Baker,  East  Libert}',  Pa.,  assignor 
to  the  Westinghouse  Electric  and  Manufacturing 
Company,  Pittsburg,  Pa.  Application  filed  June 
25,    1902. 

A  regulator  for  maintaining  constant  current  in  a  series 
alternaling-curr<.-nt  electric  circuit  combines  a  regulating 
reactance  device  having  a  moving  part,  a  device  producing 
a  counter  force  opposing  the  movement  of  the  part  and 
connected  therewith  by  a  lever  having  a  critical  angle,  and 
means  for  throwing  a  portion  of  the  counter- force-pro- 
ducing device  out  of  action  when  the  limit  of  adequate 
regulation  due  to  the  critical  angle  of  the  lever  has  been 
reached. 

762.115.  Electric  Arc  Lamp.  Malcolm  H.  Baker, 
Wilkinsburg,  Pa.,  assignor  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application  filed  December  6,   1902. 

A  pair  of  flat  electrodes,  each  having  a  length  greater 
than  its  height,  two  pairs  of  magnetic  fields  provided 
with  suitable  pole  pieces,  the  whole  being  supported  near 
the  face  of  a  suitable  bed  plate,  are  the  essential  features 
of  the  lamp.  The  pole  pieces  are  located  at  opposite  ends 
of  the  electrodes. 

762.116.  Electric  Arc  Lamp.  Malcolm  H.  Baker, 
New  York,  N.  Y.,  and  Samuel  P.  Wilbur,  Wil- 
kinsburg, Pa.,  assignors  to  the  Westinghouse 
Electric  and  Manufacturing  Company,  Pittsburg, 
Pa.     Application    filed    December  8,    1902. 

A  pair  of  upwardly  directed  electrodes  are  so  di^osed 
that  the  arc  is  spread  by  the  natural  air  draft  and  by  the 
local  field  of  the  arc.  Means  for  controlling  the  arc 
are  supplied,  consisting  of  a  shunt-field  acting  in  opposi- 
tion to  the  local  field  and  the  air  draft.     (See  cuL) 

762,125.  Electrical  Temperature  Alarm.  Joseph  P. 
Bolton,  Fresno,  Cal.  Application  filed  June  16, 
1902. 

A  temperature  alarm  comprises  a  dial  thermometer  with 
index  hand  and  a  circular  non-conducting  ring  arranged 
concentrically  in  front  of  the  dial  and  bearing  a  contact 
spring  adapted  to  be  touched  by  the  index  hand. 

762,141.  Electric  Machine.  Niels  A.  Christensen, 
Milwaukee,  Wis.     Application  filed  April  8,  1901. 

A  back-gearing  device  for  electric  motors  is  described. 

762,186.  Locking  Mechanism  for  Electrically  Con- 
trolled Elevator  Mechanisms.  John  S.  Muckle, 
Philadelphia,  Pa.,  assignor  to  the  Standard  Ele- 
vator Interlock  Company,  Philadelphia,  Pa. 
Application  filed  July  23,   1903. 

A  lever  for  shifting  the  controlling  mechanism  is 
described. 

762,192.  Sign  Receptacle.  Clarence  D.  Piatt,  Bridge- 
port, Conn.,  assignor  to  the  Bryant  Electric  Com- 
pany, Bridgeport,  Conn.  Application  filed  January 
II,  1904. 

A  lamp  receptacle  for  sign  work  is    described. 

762,204.  Circuit-breaker.  Frank  E  Sessions,  Co- 
lumbus, Ohio,  assignor  to  the  Siemens  &  Halske 


Electric  Company  of  America.     Application  filed 
Jime   16,   1902. 

In  a  circuit-breaking  device  are  combined  a  pair  of 
flat- faced  carbon  contact  plates  adapted  to  overlap  and 
slide  off  and  on  to  each  other,  one  of  these  lates  being 
movable  with  respect  to  the  other  and  means  for  sup- 
porting the  stationary  contact  plate  so  that  it  may  be 
oscillated  and  will  be  spring-pressed  toward  the  other 
contact  plate.  The  means  consist  of  a  yielding  support 
at  one  end  of  the  plate  and  a  pivotal  support  connected 
to  it  at  a  distance  from  the  yielding  support. 

762,227.  Anode  and  Process  of  Making  Same. 
Henry  Blackman,  New  York,  N.  Y.  Original 
application  filed  December  8,  1896.  Divided  and 
this  application  filed  April  24,  1903. 

An  electrolytic  anode  has  its  interior  of  iron  and  the 
exposed  exterior  of  impermeable  magnetic  iron  oxide  in- 
tegral with  the  iron,  and  of  thickness  and  density  suf- 
ficient to  protect  the  iron  from  the  action  of  oxidizing 
agents  developed  at  the  anode  during  electrolysis. 


NO.    762,116, — ARC    LAMP. 

762,234.  Process  of  Felting.  Thomas  B.  Flavell 
and  George  W.  Dykman,  Yonkers,  N.  Y.  Origi- 
nal application  filed  November  18,  1902.  Di- 
vided and  this  application  filed  October  6,  1903. 

The  process  of  felting  consists  in  revolving  the  ma- 
terial to  be  felted  under  pressure  and  simultaneously 
passing  an  electric  current  through  it. 

762,257.  System  of  Distribution.  William  M.  Scott, 
Philadelphia,  Pa.,  assignor  to  the  Cutter  Elec- 
trical and  Manufacturing  Company.  Original 
application  filed  December  11,  1901.  Divided 
and  this  application  filed  August   18,   1903. 

Combined  with  a  charging  generator  is  a  storage  bat- 
tery and  an  automatic  magnetic  circuit-breaker  employing 
two  coils,  one  of  which  depends  for  its  current  upon  the 
battery  pressure,  the  other  carrying  the  line  current.  The 
latter  cooperates  with  or  opposes  the  former,  depending 
upon  direction  of  line  current.  Separable  cooperative 
contacts  are  provided  with  means  for  causing  their  separa- 
tion and  means  for  normally  restraining  the  separating 
means. 

Reissue. 
12,228.     Storage-battery     Electrode.    Johannes     Von 
Der  Poppenburg,  Charloltenburg,  Germany.    Ap- 
plication filed  November  12,  1903.     Original  No. 
701,389,  dated   June  3,   1902. 

An  improved  storage-battery  electrode  comprises  a  non- 
conducting frame  and  independently  removable  cross-pieces 
of  non-conducting  material  carried  by  the  frame  and 
having  perforated  portions  projecting  on  each  side.  Per- 
forated protecting  strips,  active  material  interposed  be- 
tween the  strips,  and  removable  vertical  elastic  bars  held 
in  the  perforations  in  the  cross  pieces  adapted  to  press 
the  protecting  strips  against  the  active  material  are 
further   specified.        • 

EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on  June 
14,   1904: 

364,639.  Galvanic  Battery.  Victor  Francken,  Liege,  and 
Edouard   Bender,   Brussels,    Belgium. 

364,660.  Battery  Cell.  Abraham  v.  Meserole,  New  York, 
N.  Y. 

364,721.      Cutout  Block-     Edward  McEvoy,  New  York,  N.  Y. 

364,760.  Electric  Gas  Lighter.  Charles  W.  Holtzer,  Brook- 
lyn, Mass. 

364,764.  Electric  Burglar  Alarm.  Geoffrev  B.  Leby,  Boston, 
Mass. 

364.893.  Synchronous  Telegraphy.  Robert  G.  Brown,  Brook- 
lyn,  N.  Y. 

364.894.  Synchronous  Telegraphy,  Robert  G.  Brown,  Brook- 
lyn,  N.  Y. 

364,940.     Low-water    Alarm    for    Steam    Boilers.     William    J 

Kassler,    Brooklyn,    N.    Y. 
364,994.     Terminal  or  Distributing  Box.     Frederick  E,  Degen- 

hardt,   Chicago,   III. 
365,018.     Electrical    Device    for    Operating    Elevator    Valves. 

Charles  G.   Otis,  Brooklyn,  N.  Y. 
365,023.     Electric    Synchronizing   Apparatus    for    Clocks.     AI 

fred   Ramel  and  William  W.    Dean,    St.    Louis,   Mo. 


SPECIAL  MENTION. 

For  the  season  of  1904  the  Northern  Pacific  an- 
nounces a  great  reduction  in  rates  from  Chicago. 
St.  Pan],  Duluth  and  other  northwestern  points  to 
and  through  Yellowstone  Park.  These  reductions 
materially  decrease  the  expense  of  the  park  tour. 
New  hotels  have  been  built  Old  Faithful  Inn,  mod- 
ern in  every  respect,  constructed  of  logs  and  boul- 
ders, is  located  near  Old  Faithful  Geyser,  and  is 
probably  the  most  unique  structure  of  the  kind  in 
the   country   and   bound    to   become    a    favorite.     A 


new  and  stately  hotel  on  the  banks  of  Yellow- 
stone Lake  makes  this  the  most  reposeful  spot  in  the 
park.  Each  of  the  park  hotels  now  has  a  capacity 
for  250  guests,  is  electric-lighted,  steam-heated  and 
has  a  good  orchestra.  Season  extends  from  June  1st 
to  September  30th.  Route  via  N.  P.  R.,  Livingston 
and  Gardiner.  Inquire  of  any  agent  of  the  N.  P.  R. 
or  write  to  A.  M'.  Cleland,  general  passenger  agent, 
St.  Paul,  Minn.,  for  particulars,  and  send  six  cents 
for  "Wonderland  1904." 

A  good   many  of  the  electric   roads   are   using  a 


cedar  tie  a  little  smaller  than  that  specified  by  the 
steam  roads,  but  one  that  has  given  universal  sat- 
isfaction, wherever  the  traflSc  warranted  such  a  tie. 
When  the  railway  manager  can  get  a  tie  with  a 
well-established  record  of  13  to  18  years'  service  in 
the  track,  he  is  certainly  going  to  look  the  matter 
up  before  investing  in  the  less-durable  timbers.  The. 
Maltby  Lumber  Company  of  Bay  City,  Mich.,  states 
that  it  carries  such  a  tie  in  stock  the  year  round,  in 
connection  with  its  pole  yards,  and  can  quote  de- 
livered prices  for  immediate  shipment,  in  any  quan- 
tity desired. 
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The  Illumination  of  the  Main  Picture  of 
the  St.  Louis  Exposition. 

The  first  publication  outlining  the  plan  and  scope 
of  the  Louisiana  Purchase  Exposition — a  bulletin 
issued  in  September,  igoi — contained  this  statement: 
"The  progressive  policy  of  the  exposition  will  be 
most  especially  manifest  in  the  manner  and  extent 
of  its  use  of  artificial  light,  both  for  purposes  of 
illuminating  and  as  a  means  of  decoration.  Electric 
lighting  in  the  latest,  most  striking  and  most  effective 
form,  as  well  as  all  other  new  and  efficient  modes 
of  illuminating,  will  be  liberally  employed,  that  the 
exposition  grounds  and  buildings  may  blaze  with 
light  at  night,  and  their  beauties  successfully  rival 
the    attractions    of    daylight." 

The  appointment  of  Mr.  Henry  Rustin  to  the  posi- 
tion of  chief  electrical  and  mechanical  engineer,  in 


being  ■  located  to  the  south  and  west,  respectively. 
While  many  changes  and  modifications  have  been 
made  in  the  preliminary  plans,  the  general  idea  has 
remained  unaltered,  and,  if  anything,  efforts  have 
been  made  further  to  accentuate  the  crowning  fea- 
ture— Festival  Hall,  the  Cascades  and  the  Terrace 
of  States. 

While,  to  a  certain  extent,  an  exposition  can  be 
composed  of  many  buildings,  conceived  and  designed 
by  as  many  architects,  the  whole  being  harmonious, 
yet  when  it  comes  to  the  illumination  of  these 
buildings,  the  separate  treatment  of  each  by  its  de- 
signer would  probably  result  in  each  structure  being 
at  variance  with  its  neighbor,  and  the  effect  would 
be  bizarre  in  the  extreme. 

Given,  then,  a  group  of  12  great  buildings,  dis- 
posed over  a  tract  of  6co  acres,  designed  by  as  many 


idea  another  step  was  made  in  the  line  of  progress 
that  has  marked  exposition  lighting,  as  an  examina- 
tion of  photographs  of  the  expositions  at  Chicago, 
Atlanta,  Omaha,  Paris,  Buffalo  and  Charleston, 
and  finally  at  St.  Louis  shows  clearly  the  trend  in 
this  direction.  The  attempts  at  group  lighting  in 
the  earlier  expositions  show  in  the  blurs  of  light 
and  intervening  dark  areas,  while  the  greatly  im- 
proved condition  of  diffused  and  uniform  illumina- 
tion obtains  at  St.  Louis. 

Then,  too,  the  introduction  of  colored  lights  in 
considerable  number  was  planned  and  an  elaborate 
color  scheme,  which  has  not  as  yet  been  shown  in  its 
completeness,  was  designed  for  that  portion  of  the 
picture  known  as  Art  Hill,  comprising  the  Cas- 
cades, Festival  Hall  and  the  Terrace  of  the  States. 
Li  this  conception  three  colors  were  chosen — omer- 


Palace  of  Varied  Industries.  '  View  From  Plaza  of  St.  Louis  with  Louisiana  Purchase  Monument  in  Foreground. 

Palace  of  Electricity  from  Festival  Hall.  Festival  Hall,  Cascades  and  Fountains. 

VIEWS    SHOWING    THE    ILLUMINATION    AT    THE    LOUISIANA    PURCHASE    EXPOSITION. 


which  position  he  had  direct  charge  of  all  lighting 
and  power,  was  the  first  move  in  the  fulfillment  of 
the  promise  made  to  excel  in  night  effects  all  pre- 
vious efforts,  as  Mr.  Rustin's  work  with  Mr.  Stier- 
inger  at  Buffalo,  where  the  means  at  hand  were 
limited,  had  marked  him  as  the  one  man  capable  of 
carrying  out  all  that  the  promise  of  the  exposition 
management  implied ;  and  the  masterly  manner  in 
which  he  has  brought  about  the  beautiful  results 
that  attract  thousands  nightly  shows  the  wisdom 
of  the  selection. 

The  problem  as  it  was  first  propounded  was  not 
at  easy  one  by  any  means.  No  sooner  had  the  lo- 
cation of  the  exposition  grounds  been  fixed  upon 
than  the  general  scheme  of  its  building  was  deter- 
mined. It  was,  of  course,  natural  to  bring  the  en- 
tire architectural  effect  to  a  focus  at  some  point, 
and  the-  natural  elevation  in  the  heart  of  the  tract 
early  gave  rise  to  the  idea  of  placing  thereon  a 
hall  of  music  surmounted  by  a  great  dome,  flanking 
the  building  on  the  right  and  left  with  a  colonnade. 
From  this  focal  point  the  main  avenues  would 
radiate,  and  upon  these  would  be  located  the  great 
exhibit  palaces,  the  state  and  government  buildings 


minds,  the  problem  of  bringing  about  an  illumina- 
tion, the  physical  conditions  of  w^hich  are  standard, 
which  shall  enter  into  the  spirit  of  each  and  every 
structure,  is  one  which  demands  more  than  ordinary 
skill,  both  as  an  engineer  and  an  artist.  One  of  the 
first  matters  that  came  up  for  discussion  was  the  qual- 
ity and  unit  of  light.  The  great  adaptability  of  the  in- 
candescent electric  light  for  such  purposes  practically 
determined  the  first  question,  but  the  latter  claimed 
the  attention  of  Mr.  Rustin  and  his  engineers  for 
some  time.  A  large  number  of  tests  was  made  both 
in  the  laboratory  and  upon  the  partially  finished 
buildings,  and  these,  coupled  with  the  experience  of 
past  expositions,  resulted  in  the  adoption  of  the 
eight-candlepower  lamp,  placed  on  15-inch  centers. 
With  the  exception  of  the  dome  of  Festival  Hall 
and  the  small  lamp  posts  bordering  on  the  lagoons, 
this  standard  has  been  adhered  to. 

Mr.  Rustin's  one  idea,  above  all  others,  was  that 
the  structures  themselves  should  partake  of  the  in- 
candescence of  the  lamps  to  such  an  extent  that  the 
impression  w^ould  be  that  of  a  building  constructed 
of  light-emitting  materials  rather  than  a  building 
treated   with   points   of  light.     In  carrying  out   this 


aid,  amethyst  and  yellow — and  the  successive  effects 
of  these  rather  than  their  combination  were  planned. 
The  use  of  colored  lights  was,  however,  limited  to 
the  area  mentioned,  and  these  were  to  be  furtlier 
supplemented  with  a  most  spectacular  effect,  pro- 
duced by  placing  mercury-vapor  tubes  beneath  the 
cascade  spills,  the  peculiar  phosphorescence  of  this 
light  being  thereby  imparted  to  the  water.  Unfor- 
tunately this  scheme  had  to  be  abandoned,  but  in  its 
place  an  effect  almost  as  striking  is  produced  by 
placing  emerald  incandescent  lamps  under  the  spills, 
the  water  retaining  this  tinge  during  its  plunge  of 
nearly  lOO  feet.  It  is  an  interesting  fact  that  all 
of  the  photographs  of  the  exposition  lighting  shown 
in  this  issue  of  the  Western  Electrician  were  taken 
with  this  green  light  beneath  the  water,  the  actinic 
effect  being  fully  as  great  as  that  produced  by  the 
ordinary  incandescent  lamps.  The  early  idea  of 
placing  colored  fountains  in  the  cascade  structure 
was  abandoned,  as  it  was  found  to  detract  from  the 
simple    magnificence   of   the    treatment. 

The  nightly  illuminations  add  materially  in  swell- 
ing the  gate  receipts,  as  thousands  of  admissions 
are   recorded  after  six  o'clock  each  night.     Shortly 
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before  eight  o'clock  great  crowds  gather  on  the 
Grand  Basin,  and  the  launches  swarming  the  basin 
are  filled  to  overflowing.  With  the  sun  half  an  hour 
below  the  horizon  and  iust  as  the  bells  in  the  tower 
of  the  German  Building  ring  cut  the  hour,  the  fila- 
ments in  the  thousands  of  lamps  slowly  come  to  a 
red  heat,  producing  just  the  suggestion  of  light,  and 
so  gradually  that  the  change  is  not  perceptible,  the 
pressure  is  raised  until  the  buildings  stand  out  as 
.'jairy  palaces,  while  a  torrent  of  water  dashes  down 
"the  ever-widening  cascades.  Four  great  fountains 
throw  water  high  in  the  air,  and  in  and  out  between 
them  dart  electric  launches,  grotesquely  fashioned 
to  represent  swans  and  sea  serpents. 

The  treatment  of  Festival  Hall,  while  simple  in 
the  extreme,  carries  with  it  a  conviction  of  size  and 
splendor.  The  columns  supporting  the  dome  are 
brilliantly  lighted,  while  the  circular  cornice  is  heav- 
ily marked.  On  the  ribs  of  the  dome  the  lights  have 
been  placed  six  inches  apart,  while  at  the  top  sev- 
eral rings  are  formed  of  bulbs  placed  as  close  to- 
gether as  possible.  The  circular  windows  under  the 
cornice  enclose  great  stars  of  light,  and  here  again 
the   standard  spacing  has  been  discarded. 

The  colonnade  extending  to  the  right  and  left  will 
enter  into  the  color  scheme  already  outlined,  triple 
sockets  having  been  placed  on  the  rear  of  all  col- 
umns. These  are  wired  on  a  balanced  three-phase 
system,  one  common  neutral  being  used.  Each  of 
these  three-phase  systems  is  under  rheostatic  control 
of  the  color  operator. 

The  most  brilliantly  lighted  and  the  most  univer- 
sally admired  of  the  exhibit  buildings  is  the  Palace  of 
Electricity,  which  alone  requires  20,000  lamps.  The 
successive  cornice  and  roof  lines  are  marked  with 
innumerable  lights,  the  arrangement  of  the  comer 
towers  and  middle  entrances  doing  away  with  the 
straight-line  effect  more  noticeable  in  the  other 
buildings.  The  ornate  ridge  lines  adapt  themselves 
admirably  to  a  somewhat  irregular  placing  of  the 
lights  that  produces  a  bewildering  effect  when 
viewed  from  a  distance.  The  colonnade  of  this 
building  is  treated  like  those  of  the  other  buildings, 
the  lights  being  placed  in  vertical  lines  on  the  rear 
of  the  columns.  This  causes  the  light  to  be  reflected 
from  the  screen  immediately  behind  the  columns 
and  produces  an  effect  just  the  opposite  from  that 
obtained  in  the  daytime,  when  the  columns  stand 
out  white  against  1  dark  background.  An  idea  of 
the  arrangement  of  these  lights  is  given  in  the 
view  looking  down  the  corridor  of  the  Varied  Indus- 
tries Building.  Just  across  the  Grand  Basin  is  the 
Education  Building,  and  its  simple  treatment  is  in 
contrast  with  the  building  just  described.  Here  the 
stately  colonnade,  plain  corners  and  straight  cornice 
line  are  treated  in  a  manner  that  suggests  alternate 
vertical  lines  of  light  and  shade,  supporting  a  broad, 
band  of  light,  the  corners  and  side  entrances  being 
accentuated  to   relieve  the  monotony. 

The  Varied  Industries  Building  is  another  example 
of  the  possibilities  of  exterior  illumiilation  and 
combines  the  scheme  of  reflected  light  as  applied  to 
its  colonnade,  i.oco  feet  long,  with  the  direct  illumi- 
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nation  marking  the  cornice  and  roof  lines  and  flag- 
poles. The  beautiful  flying  colonnade  marking  the 
main  entrance  is  set  oft'  by  a  dome,  rising  above  and 
behind,  supplementary  lights  being  placed  to  bring 
into  strong  relief  the  heavj'  statuarj'  placed  on  top  of 
the  colonnade. 

The  Transportation  Building  has  been  well  han- 
dled considering  its  very  unpromising  lines,  the  great 
arches  and  towers  at  either  end  being  about  the  only 
redeeming  features.  Just  south  is  Machinery  Hall, 
and  here  opportunity-  is  afforded  to  bring  out  the 
highest  towers  on  the  grounds.  The  architecture 
is  well  preser\-ed  and  much  of  the  fine  detail  of  or- 
namentation is  brought  out.  The  Manufactures 
Building  Is  characterized  by  a  succession  of  arches 
and  a  somewhat  broken  scheme  of  cornice  lighting, 
the  most  prominent  feature  being  the  great  arch  over 
the  south  main  entrance.  Tire  very  ornate  character 
of  the  Liberal  Arts  Building  permits  of  a  correspond- 
ing elaborate  treatment,  and  the  result  is  quite  a 
departure  from  the  right-line  effect  of  Machinery 
Hall.  The  Mines  and  Metallurgy  Building,  which, 
architecturally,  is  quite  at  variance  with  ordinary 
exposition  types,  is  skilfully  handled,  and  the  day- 
time impression  retained,  and.  if  anything,  enhanced. 
Many  of  the  outlying  buildings  are  elaborately 
illuminated,    while    on    the    Pike    over    a    thousand 
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Showinp  Arraneement  of  LiKbts  on  Inside  of  Columns. 

CORRIDOR    PERSPECTIVE   IN   VARIED   INDUSTRIES   BUILDING. 

ST.    LOUIS,    AT   NIGHT. 

horsepower  is  required  to  handle  the  lighting  load 
alone.  The  Ferris  wheel  is  being  wired,  and  this, 
with  the  300- foot -De  Forest  tower  at  the  other  end 
of  the  grounds  flank  over  a  mile  of  brilliantly  illumi- 
nated structures. 

The  details  of  the  generating  plant  have  already 
appeared  in  the  columns  of  the  Western  Electrician, 
and  but  a  few  words  of  interest  can  be  added.  All 
of  the  lighting  load  is  carried  by  the  Allis-Chalmers- 
Bullock  unit  and  the  generators  of  the  Westing- 
house  power  plant.  These  deliver  current  at  6,600 
volts,  which  is  carried  through  the  underground 
conduit  and  duct  system  to  the  sub-stations  in  the 
exhibit  palaces  and  at  other  distributing  centers.  At 
these  points  step-down  transformers  lower  the 
pressure  to  no  volts,  when  it  is  ready  for  distribu- 
tion. Each  building  is  divided,  at  the  sub-station 
switchboard,  into  four  sections,  and  these  are  still 
further  divided  at  the  distributing  centers,  where  the 
circuits  are  fused  in  large  wooden  cabinets,  lined 
with  asbestos.  The  feeders  are  supported  on  cleats 
and  the  smaller  wires  are  run  on  knobs.  A  compara- 
tively small  number  of  lamps  are  placed  on  each  cir- 
cuit in  order  that  an  accident  to  a  section  may  show 
as  little  as  possible.  The  wiring,  while  of  the  cheapest 
class,  has  been  very  carefully  done  and  inspected, 
and  after  nearly  two  montjis  of  service  no  accidents 
have  occurred. 

Great  credit  is  due  to  Mr.  E.  B.  Ellicott,  Mr.  Rus- 
tin's    successor     for    the    physical    conduion    of    the 
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electrical  work,  as  nearly  all  of  the  actual  installa- 
tion of  boilers,  engines,  generators,  cables,  wires  and 
lamps  was  done  under  his  direction,  and  the  super- 
vision of  Messrs.  Moore  and  Dixon,  electrical  engi- 
neers, and  Mr.  Smith,  mechanical  engineer.  The  fact 
that  the  entire  illumination  was  in  a  practically 
completed  state  on  opening  day  is  also  a  testimony 
of  high  engineering  and  executive  skill  on  the  part 
of  this  department,  as  difficulties  almost  insurmount- 
able were  encountered  at  almost  every  step.  The 
total  power-house  capacity  is  nearly  50.000  horse- 
power, of  which  10,000  is  required  for  the  illumina- 
tion load. 


Indianapolis    Meeting  of   Railway   Tele- 
graph   Superintendents. 

The  twenty-third  annual  convention  of  the  Asso- 
ciation of  Railway  Telegraph  Superintendents  was 
held  in  Indianapolis  on  June  15th  and  i6th.  and  was 
well  attended.  The  sessions  were  held  in  the  con- 
vention hall  of  the  English  Hotel,  and  a  more  con- 
venient and  admirable  arrangement  could  not  have 
been  made.  The  local  committee  had  made  very 
complete  arrangements  for  the  entertainment  of  the 
members  and  provided  social  entertainments  and  ex- 
cursions  for  the  visitors  and  their  wives. 

The  object  of  the  association  is  the  improvement 
of  the  telegraph  service  and  the  promotion  and  ad- 
vancement in  general  of  the  interest  of  the  telegraph 
departments  of  railroads.  There  are  three  classes 
of  members — active,  associate  and  honorary.  Active 
membership  requires  one  to  be  connected  in  an  official 
capacity  with  the  telegraph,  telephone,  electric-light, 
electric  power  or  electric  department  of  any  railroad. 
An  associate  membership  requires  connection  with 
a  telegraph  or  telephone  supply  house  or  publication. 
Honorary'  members  are  chosen  from  those  prominent 
in  railway-telegraph  or  telephone  circles,  and  who 
have,  by  furnishing  papers  and  otherwise,  contributed 
to  the  success  of  the  association.  The  annual  con- 
ventions are  calculated  to  bring  the  telegraph  de- 
partments of  railways  into  closer  relationship,  in 
order  that  uniform  action  may  be  secured  on  methods 
of  handling  railroad  traflic  that  would  otherwise  be 
impossible. 

The  following-named  railway-telegraph  superin- 
tendents attended  the  Indianapolis  convention :  L. 
B.  Foley,  New  York  city :  C.  S.  Rhoads,  Indianap- 
olis, Ind. ;  W.  J.  Camp,  Montreal,  Canada;  T.  H. 
Van  Etter,  Danville,  III.;  J.  S.  Stevens,  Richmond, 
Va. ;  R.  L.  Logan,  Kansas  City,  Mo. ;  E.  Parsons, 
Chicago;  V.  T.  Kissinger,  Lincoln,  Neb.;  Charles 
Shelden,  Baltimore,  Md. ;  W.  P.  Cline.  Wilmington, 
N.  C. ;  George  W.  Weidman,  Detroit,  Mich. ;  W.  W. 
Ashald,  Montreal,  Canada ;  G.  C.  Kinsman,  Decatur, 
III.;  E.  A.  Cheney,  St.  Louis.  Mo.;  F.  S.  Spoford. 
Chicago;  John  M.  Dugan,  Chicago;  I.  N.  Miller, 
Cincinnati,  Ohio;  F.  B.  Hubbard.  Tacoma,  Wash.; 
H.  F.  Houghton.  Indianapolis,  Ind. ;  D.  R.  Davis, 
Chicago;  E.  P.  Griffith,  New  York  city;  E.  E.  Mc- 
Qintock,  Denver.  Colo. ;  H.  C.  Sprague,  Springfield. 
Mo.;  J.  W.  Jacobv.  South  Bethlehem,  Pa.;  W.  T 
Williams.  Portsmouth,  Va. ;  H.  C.  Hope,  St.  Paul, 
Minn. ;  E.  E.  Torry.  Jackson,  Tenn. ;  U.  J.  Fry, 
Milwaukee.  Wis. ;  W.  A.  Freer,  Bloomington,  IlL ; 
P.  W.  Drew,  Milwaukee,  Wis.;  E.  H.  Willington, 
Detroit,  Mich. ;  F.  G.  Sherman,  Jersey  City.  N.  J. ; 
W.  W.  Ryder,  Chicago;  G.  L.  Lang,  Chattanooga, 
Tenn. 

Others  in  attendance  were  the  following-named : 
J.  E.  Gordon.  New  York  and  New  Jersey  Telephone  ' 
Company,  Newark,  N.  J. ;  C.  A.  Randall.  Adams-Ran- 
dall Telephone  Company,  New  York  citv ;  Eugene 
W.  Vogel.  Railroad  Supply  Company,  Chicago,  111.: 
A.    P.    Eckert,    Safety    Insulated    Wire    and     Cable 
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Company,  New  York  city;  M'.  J.  O'Leary.  New 
York  city;  B.  S.  Keaser,  American  Telephone  and 
Telegraph  Company,  New  York  city ;  B.  F.  Thomp- 
son, Baltimore,  Md. ;  P.  M.  Miller,  American  Tele- 
phone and  Telegraph  Company,  New  York  city; 
C.  T.  Hendrickson,  Cincinnati,  Ohio;  Professor 
C.  E.  Freeman.  Armour  Institute.  Chicago ; 
G.  M.  Dodge,  Dodge  Institute  of  Telegraphy,  Val- 
paraiso, Ind. ;  E.  E.  Stacey,  Indianapolis,  Ind. ;  Will- 
iam J.  Maiden,  Central  Union  Telephone  Company, 
Indianapolis :  J.  B.  Taltavall,  Telegraph  Age,  New 
York  city ;  William  Maver,  Jr.,  New  York  city ; 
M.  ].  Hedgeton,  New  York  city;  Frank  F. 
Fowle,  American  Telephone  and  Telegraph  Com- 
pany. New  York  city;  Moses  R.  Fill,  American 
Telephone  and  Telegraph  Company,  New  York  city ; 
W.  D.  Atwater.  Central  Union  Telephone  Company, 
Indianapolis ;  A.  G.  Francis,  Chicago  Telephone 
Company.  Chicago;  C.  K.  Jones.  C.  K.  Jones  &  Co., 
Quincy,  111. ;  William  W.  M'ulford,  American  Tele- 
phone and  Telegraph  Company,  St.  Louis,  Mo. ; 
R.  O.  Pugh,  Chicago. 

The  convention  was  called  to  order  by  the  presi- 
dent. C.  S.  Rhoads  of  Indianapolis.  Mr.  Rhoads 
congratulated  the  association  on  the  full  attendance 
and  also  because  Providence  had  dealt  gently  with 
the  members,  none  having  died  during  the  year. 
Mayor  Holzman  was  introduced,  and  in  a  felicitous 
speech  welcomed  the  members  and  guests  to  what 
he  declared  to  be  the  most  beautiful  and  popular 
convention  city  in  the  world.  The  mayor's  address 
of  welcome  was  responded  to  by  C.  S.  Selden  of 
Baltimore. 

The  association  next  passed  favorably  upon  the 
application  of  ten  new  active  members  and  four 
associate  members. 

The  first  paper  contributed  was  on  the  "Use  of  the 
Telephone  Among  Railways,"  by  A.  G.  Francis  of 
the  Chicago  Telephone  Company.  The  paper  was  de- 
voted to  a  description  in  detail  of  the  -manifold  uses 
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by  telephone,  and,  in  his  judgment,  a  set  of  rules 
will  soon  be  adopted  which  will  largely  take  the 
place  of  the  standard  telegraph  rules.  Mr.  Ryder 
explained  the  troubles  to  be  contended  with  and  said 
they  were  growing  fewer  and  that  the  telephone  is 
coming  into   general   use  by  the   railroads. 

In  discussing  the  merits  of  the  telephone  several 
speakers  went  so  far  as  to  assert  that  the  telephone 
might  some  day  supplant  the  telegraph.  If  it  did 
not  do  that  it  would  at  least  become  a  very  impor- 
tant factor  in  the  direction  of  local,  freight  and 
work  trains.  The  merits  of  the  telephone  were  so 
generally  admitted  that  the  president  was  instructed 
to  appoint  a  committee  to  confer  with  the  American 
Railway -Association  in  regard  to  authorizing  the  use 
of  telephones  as  a  standard  for  handling  train  or- 
ders, the  same  as  is  now  done  by  means  of  the 
telegraph. 

At  this  juncture  a  superintendent  arose  and  cre- 
ated a  laugh  by  remarking:  ''Do  you  gentlemen', 
who  are  so  enthusiastic  for  the  telephone,  realize 
that  you  are  talking  yourselves  out  of  a  job?  If  the 
telephone  ever  supplants  the  telegraph  in  railroad 
service  I  can  picture  16-year-old  telephone  girls  hold- 
ing the  destinies  of  our  fast  passenger  trains,  and 
all  other  kinds,  for  that  matter." 

B.  S.  Kaiser  of  New  York,  special  agent  of  the 
railroad  department  of  the  American  Telephone  and 
Telegraph  Company,  contributed  a  paper  on  the  "Use 
of  Modern  Telephones  as  Applied  to  Railroads." 
The  numerous  uses  of  this  type  of  communication 
were  treated  at  some  length,  and  the  paper  con- 
tained considerable  data  and  figures  relative  to  the 
use  of  telephones  by  eastern  railroads.  The  paper 
served  the  purpose  of  bringing  out  a  generous  dis- 
cussion, led  by  Frank  F.  Fowle  of  New  York,  who 
explained  the  railway  composite  system  devised  for 
the  purpose  of  allowing  telephone  service  to  be  added 
to  grounded  telegraph  lines  without  additional  line 
wire   or   interfering   in   any   way   with   the   telegraph 
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to  explain  the  particular  board  the  operator  is  ex- 
pected to  handle.  The  adoption  of  some  plan  for 
the  supervisory  instruction  of  its  operators  would 
go  far  toward  improving  the  telegraph  service  of  any 
railroad. 

"The  Typewriting  Telegraph"  was  the  subject  of 
a  paper  presented  bv  L.  S.  Wells  of  the  Long  Island 
Railway  Company.  Mr.  Wells  said  that  it  is  ob- 
vious that  the  commercial  requirements  of  today  call 
for  a  printing-telegraph  system.  There  are  many 
such  systems  in  various  stages  of  perfection.  The 
type-telegraph,  an  invention  of  Dr.  C.  A.  Cardwcll, 
is  of  a  selective  type,  being  attached  to  the  universal 
typewriter  keyboard,  and  so  connected  as  to  operate 
a  Page  printing  typewriter.  The  operation  of  the 
keyboard  at  the  sending  end  of  the  line  and  of  the 
typewriter  at  the  receiving  end  are  direct  and  simul- 
taneous. This  system  has  been  operated  success- 
fully over  grounded  circuits,  240  miles  in  length, 
with  10  intermediate  Morse  relays.  It  is  obvious 
that  the  gap  between  the  present  crude  method  of 
cutting  up  electrical  currents  into  dots  and  dashes 
through  the  use  of  the  manual  key,  deciphered  by  the 
skilled  interpreter,  and  the  ideal  automatic  method, 
does  not  reach  any  great  proportions.  Two  condi- 
tions must  exist  in  order  to  attain  our  great  ideal 
in  the  automatic  transmission  of  intelligence  ren- 
dered in  printed  form.  '  We  must  not  concede  that 
the  great  possibility  has  been  met  with  in  the/  Morse 
system;  we  must  be  liberal  with  inventive  genius, 
placing"  at  its  disposal  every  available  facility  at  our 
command. 

An  interesting  feature  of  the  convention  was  pro- 
vided by  the  representatives  of  supply  houses.  A 
large  room  in  the  hotel  was  fitted  up  with  many 
kinds  of  improved  instruments.  S.  R.  Wright,  sec- 
retary of  the  Circuit  Protecting  Relay  Company,  of 
Morton,  N.  Y.,  exhibited  the  circuit  protecting  re- 
lay apparatus  and  gave  interesting  tests  of  the  many 
convenient  features  of  the  device.     C.   Adams  Ran- 


and  economy  of  the  telephone  among  railways.  The 
use  and  economy  of  the  direct  exchange  line,  of  the 
private-branch  exchange  and  the  short  private  or 
pony  line,  and  the  growth  during  the  last  five  years. 
were  all  pointed  out.  The  increased  capacity  and 
flexibility  of  the  telephone  service  attained  by  the 
use  of  the  branch-exchange  system  in  a  railway 
office  is  found  by  those  who  have  had  sufficient 
experience  to  appreciate  its  working,  to  be  worth 
far  more  than  it  costs.  When  a  railway  company 
has  a  general  office  and  headquarters  in  the  heart  of 
a  city,  and  its  stations  and  terminals  are  several 
miles  away,  it  is  frequently  economy  to  put  in  two 
private-branch  exchanges  and  connect  them  by 
trunks.  The  pony  lines  are  placed  principally  along 
yards,  connecting  the  roundhouse,  freight  yards, 
switch  tenders'  shanties,  etc.  Telephone  facilities  in 
freight  depots  should  be  adeauate.  Freight  is  often 
given  to  the  first  railroad  easily  reached  by  tele- 
phone and  frequently  a  single  item  of  freight  lost 
because  of  inadequate  telephone  facilities  would  have 
paid  for  one  or  two  additional  telephones  for  an 
entire  year.  Some  of  the  railway  companies  have 
extended  telephone  lines  from  their  private  ex- 
changes through  the  signal  towers  along  the  various 
divisions  of  their  system,  placing  a  telephone  in  each 
tower,  thereby,  in  case  of  accident,  rendering  quick 
communication  from  the  train  to  the  dispatcher,  or, 
if  necessary,  the  division  superintendent  can  go  in 
on  the  line  and  talk  with  the  conductor  of  the  dis- 
abled train.  Railroads  are  in  a  very  advantageous 
position  to  build  telephone  lines  for  their  purposes 
by  reason  of  rights-of-way  and  pole  lines  already 
constructed.  Students  of  railroad  telephone  develop- 
ment maintain  that  we  shall  undoubtedly  see  in  the 
near  future  a  remarkable  development  of  the  use 
of  the  telephone  by  the  various  railway  companies 
of  the  country. 

Mr.  Francis'  paper  brought  out  a  general  dis- 
cussion by  C.  S.  Shelden,  W.  W.  Ryder,  C.  S. 
Rhoads,  I.  N.  Miller  and  others.  Mr.  Shelden  said 
the  telephone  had  enabled  the  railroads  to  do  away 
*vith  20  per  cent,  of  their  telegraph  stations  and 
also  to  take  care  of  more  traffic  with  fewer  cars. 
M'any  roads  are  now  moving  their  trains  very  largely 
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service  already  carried  on  over  such  lines.  The 
cutting  of  composite  lines  into  private-branch  ex- 
changes  was   explained   in  an  interesting  manner. 

"The  Economical  Use  of  the  Commercial  Tele- 
graph by  Holders  of  Franks  Issued  on  Account  of 
Railway  Contracts,"  was  the  subject  of  a  paper  read 
by  F.  G.  Sherman  of  New  Jersey.  This  paper  was 
well  received  and  in  its  discussion  the  methods  of 
the  various  railroads  relating  to  the  franking  cour- 
tesies  were  brought  out. 

An  interesting  and  instructive  paper  was  read  by 
J.  B.  Taltavall  of  the  Telegraph  Age.  He  said  that 
the  lack  of  a  trained  understanding  in  the  more  im- 
portant details,  of  his  profession  on  the  part  of  the 
average  telegraph  operator  is  too  often  a  serious 
drawback  to  his  true  usefulness.  A  very  small  per- 
centage of  telegraph  operators  possess  either  the  in- 
clination or  the  necessary  perseverance  to  acquire 
telegraph  or  other  electrical  knowledge  through  the 
instrumentality  of  books.  However,  the  careful  and 
systematic  study  of  books  is  a  most  influential  help, 
and  operators  should  read  technical  books  and  jour- 
nals. If  a  railroad  company  desires  to  increase  the 
efficiency  of  its  telegraph  staff,  it  should  as  a  pre- 
liminary move  and  as  a  part  of  its  regular  discipline, 
detail  someone  qualified  to  enlighten  those  oper- 
ators needing  the  information.  The  exercise  of  such 
a  super^-ision  would  work  decidedly  beneficial  re- 
sults. Mr.  Taltavall  pointed  out  that  the  failure 
to  acquire  an  understanding  of  the  proper  manage- 
ment of  the  switchboard  and  adjustment  of  relays 
to  suit  changing  atmospheric  conditions,  was  a  radi- 
cal deficiency.  Few  operators  are  able  to  make  a 
patch  or  to  test  wires  for  ordinary  faults,  such  as 
grounds,  crosses  or  openings,  to  manage  repeaters 
and  to  balance  duplex  and  quadruple  apparatus,  now 
so  extensively  used  on  many  railroad  systems.  These 
facts  point  out  grave  defects  respecting  requisite 
technical  information  on  the  part  of  the  operator. 
Textbooks  are  all  right  in  their  way,  and  tlieir  stud}' 
should  be  encouraged  for  the  general  information 
afforded;  but  after  an  operator  has  read  and  re- 
flected over  the  description  of  the  mechanism  of  a 
switchboard  it  would  be  an  invaluable,  aid  to  have 
someone  call  on   him  personally,  especially  qualified 


dall  exhibited  apparatus  with  an  attachment  for  main- 
line relays  that  will  do  away  entirely  with  the  local 
batteries  and  sounders.  A  megaphone  attachment 
magnifies  the  sound  and  does  the  work  of  a  local 
sounder.  C.  P.  Chenault,  an  electrical  expert,  who 
was  in  charge  of  the  exhibit,  said  that  it  is  now 
costing  the  railroads  and  telegraph  companies  nearly 
$100,000  a  month  to  maintain  the  local  sounders  in 
all  their  offices.  The  electricity  for  the  local  sound- 
ers in  all  but  the  larger  cities  is  furnished  by  jar 
batteries.  The  new  sound  magnifier  will  do  away 
with   all   this    expense. 

The  election  of  officers  resulted  as  follows : 
^  President.  H.  C.  Hope  of  St.  Paul,  Minn.,  super- 
intendent of  telegraph  of  the  Chicago,  Milwaukee 
and 'St.  Paul  railroad;  vice-president.  R  E.  Torry 
of  Jacksori,  Tenn..  superintendent  of  telegraph  of 
the  Mobile  and  Ohio  railroad ;  secretary-treasurer, 
P.  W.  Drew  of  Milwaukee,  with  the  Wisconsin 
Central. 

Chattanooga,  Tenn.,  was  selected  for  the  next  an- 
nual meeting,  to  be  held  on  the  third  Wednesday  in 
May,    1905. 

The  local  committee  carried  out  an  elaborate  pro- 
gramme for  the  entertainment  of  the  ladies  of  the 
party.  The  Big  Four  railroad  took  the  part\'  over 
the  Belt  railroad.  The  telegraph  and  the  telephone 
companies  gave  the  members  free  use  of  their  lines 
■while  in  the  city.  An  enjoyable  banquet  at  the 
Columbia  Club  ended  the  most  successful  conven- 
tion in  the  history  of  the  association. 


Edison  Charges  Denied. 

A  dispatch  from  Washington,  D.  C,  d^'^ci  J-.— 
14th,  says  that  in  the  matter  of  the  charges  of  Thoma.^; 
A.  Edison  against  two  examiners  in  the  Paten:  Office 
in  connection  with  the  grant  of  letters  patentfor  an 
electrical  invention  by  Ernest  W.  Jungner.  the  sec- 
retary^ of  the  interior  has  decided  against  Mr.  iidispn. 
The  findings  of  Acting  Commissioner  Moore"  were 
that  there  was  no  evidence  of  malfeasance  or  in- 
tentional wrongdoing  on  the  part  of  the  examiners, 
and  that  the  charges  were  not  sustained  and  slioula 
be  dismissed. 
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ALTERNATINQCURRENT  WORKING. 


By  W.  B.  Gump,  As 
Part 
Measurements  and  Tests. 

It  is  essential  for  the  engineer  who  is  engaged 
in  the  design  of  power  plants  and  transmission  sys- 
tems to  have  a  clear  understanding  of  the  standard 
tests  and  measurements  which  are  applied  to  the 
apparatus  concerned,  since  the  character  of  the  sys- 
tem will  have  a  direct  influence  upon  the  results  of 
such  tests,  and  if  the  latter  are  familiar  to  the  de- 
signer he  will  be  better  able  to  apply  his  knowledge 
to  meet  the  conditions  suited  to  the  highest  efficiency 
of  the  system  as  a  whole. 

Power   Measurements. 

The  power  in  an  alternating-current  circuit  is 
measured   most    readily   by   means    of   a   wattmeter. 


so.  M-EM.  A.  I.  E.  E. 
VII. 

As  before,  c,  Ci  and  c=  are  instantaneous  values  of 
current ;  then 

C  =  Ci-fC-  (l) 

2CiC;=C" — Ci"  —  C-'  (2) 

C°  —  Cx   C:' 

c,c==  (3) 
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FIG.    57.      CONNECTIONS   FOR    THREE-VOLTMETER 
METHOD   OF   TESTING. 

This  means  of  measuring  is  not  always  available, 
therefore  some  other  method  must  often  be  used. 
Even  when  a  wattmeter  is  used,  it  should  be  checked 
by  another  method,  hence  the  necessity  of  knowing 
other  methods  is  evident.  There  are  a  number  of 
ways  in  which  the  measurement  of  power  may  be 
accomplished,   notable   among   which   are : 

(a)  Three-voltmeter  method. 

(b)  Three-ammeter  method. 

(c)  Voltmeter  and  ammeter  combined. 

These  will  be  described  in  the  order  given  above ; 
first,  the  three-voltmeter  method.  Suppose  in  Fig. 
57  that  the  alternator  supplies  the  circuit,  in 
which  (R)  is  a  non-inductive  resistance,  and  (J) 
an  inductive  resistance.  The  object  is  now  to  con- 
struct an  equation  which  will  give  the  watts  in  terms 
of  the  electromotive  forces  E,  Ei  and  Ei. 

Let  e,  Ci  and  e.  be  the  instantaneous  values  of  the 
electromotive  forces  respectively. 
Then  e  =  ei  -|-  e- 
and  e'=  ei'"-)-  2  ei  e:-l-  e:' 
2  ei  e2=:  e'  —  ei"  —  e^" 
e*  —  ei"  —  e:" 

ei  e== 

2 
Now    W2  =  c  X  G:,    in   which   W;  ^  watts   in    (J). 
C  is  of  course  the  same  in  both  (R)  and  (J).     The 
watts  in  the  non-inductive  side   (R)   will  be 
W.  =  c,  X  ei 
ei 
but  Ci  =  —  (instantaneous  e  and  c  being  in  phase). 
R 

Therefore  Wi  = =■ (e'  —  tC'  — e~) 

R        2R 
since  the  effective  values  of  e,  ei  and  e=,  respectively, 
are  the  V  av.  e'. 
I 

Then  W  = (E'  — E,=  — E,') 

2R 
When    it   becomes   more    convenient    to    insert    an 
ammeter   than   to   measure   the    resistance    (R),    the 
equation  will  become  by  substituting  the  value  of  C, 
C 
W  = (E=  —  E,'  —  E=') 

2E, 

The  same  result  is  obtained  by  means  of  calculus. 
Equating  for  the  instantaneous  values  as  before 
I 

w  = (e'  —  Ci'  —  t') 

2R 
The  watts  at  the  end  of  a  period  of  time  T  will  be 

W  =^/o'"  wdt  =  -4-/J   (e'  -  er  -  e==)  = 


T 
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(E'  — E.=  — E==) 
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The  Three-ammeter  Method.— In  this  method  am- 
meters are  used  in  place  of  votmeters,  and  instead 
of  the  inductive  resistance  being  connected  in  series 
with  the  resistance  (R),  the  two  are  connected  in 
parallel,  as  shown  in  Fig.  58. 


W,=  e  Cj  =  R  c,  c= 
R 

=  —  (c=  — Ci=  — c==) 


or  W  = 


(c'  —  c'  —  c/) 


(4) 


(5) 


(6) 


= (c=  — cr  — c.')      • 
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It  should  be  noted  that  equation  (4)  expresses 
the  watts  in  terms  of  the  electromotive  force  across 
the  mains  and  the  current  in  its  branch.  This  in 
turn  may  be  made  equal  to  R  Ci  C:,  because  of  the 
fact  that  the  resistance  in  (Ai)  is  made  equal  to 
the  impedance  in  (As.)  Therefore  the  current  in 
each  is  the  same.  It  is  necessary  in  both  of  the 
tests  just  described  to  make  the  resistance  equal  to 
the  impedance;  otherwise  the  results  cannot  be  de- 
pended upon,  and  will  be  far  from  accurate.  The 
latter  method  (three-ammeter  method)  is  at  best  not 
very    accurate,    and    is    not   generally    recommended. 


FIG.    58.      CONNECTION    FOR   THREE-AMMETER 
METHOD   OF   TESTING. 

The  accuracy  of  both  may  be  checked  by  substi- 
tuting non-inductive  resistances  in  place  of  inductive 
resistances  in  each,  respectively  The  former  method 
is  best  suited  to  circuits  where  the  voltage  may  be 
regulated  to  suit  the  load.  The  second  method  is 
adapted  to  circuits  where  it  is  not  convenient  to 
change  the  potential  to  meet  the  conditions  of  load. 
Combined  Voltmeter  and  Ammeter  Method. — This 
method  was  devised  by  Dr.  Fleming  and  is  more 
accurate  than  the  other  two  methods.  The  connec- 
tions are  shown  in  Fig.  59.  Instead  of  using  a 
third  ammeter  in  the  non-inductive  side  (R),  a  volt- 
meter is  connected  across  the  terminals.  The  equa- 
tion for  power  then  becomes 


R    /  E=\ 

w  =  —  I  c  —  c.= I 

2  V        "     r7 


There  are  a  number  of  other  methods  for  measur- 
ing power,  but  space  will  not  permit  of  their  dis- 
cussion here. 

Me.\surements  of  Inductance  axd  Capacity. 
In  regard  to  measuring  the  inductance  of  circuits, 
a  number  of  methods  are  used.     Since  the  inductance 
can  be  calculated   from   known   quantities   it   is  not 


FIG.    59.       CONNECTIONS    FOR    COMBINED    VOLTMETER 
AND    AMMETER    METHOD    OF    TESTING. 

expedient  to  take  up  the  matter  further  than  to  give 
a  few  suggestions.  The  coefficient  of  self-induction 
(or  self-inductance)  L  may  be  found  by  one  of  sev- 
eral methods.  The  unknown  inductance  may  be 
compared : 

(a)  With  a  known  resistance, 

(b)  With  a  known  capacity, 

(c)  With  a  known  inductance. 

The    most    convenient    method    generally    is    the 


first — that  of  comparison  with  a  known  resistance. 
The  unknown  coil  is  first  inserted  in  the  circuit,  in 
series  with  the  known  resistance,  preferably  a 
straight  strip  or  zig-zag,  -which  offers  no  appreciable 
inductance.  The  pressures  of  the  known  resistance 
and  the  inductive  resistance,  respectively,  are  meas- 
ured by  means  of  an  electrometer  or  a  high-resist- 
ance, non-inductive  voltmeter.  The  following  rela- 
tion now  exists,  providing  the  pressure  is  sinusoidal, 
or  nearly  so ; 

El       C(R,  +  (2  TTf  Lr)- 

E  C  R 

In  which  Ei,  Ri  and  Li  are  electromotive  force,  resist- 
ance and  inductance,  respectively,  in  the  circuit  in 
question.    From  the  above  equation 


Li^ 


Ri    /R=Ei=         \^ 
2:rfVRi^E2        V 


The  measurement  of  capacity  is  not  of  sufficient 
importance  to  warrant  its  being  considered  here.  In 
power-transmission  work  the-  capacity,  and  the  in- 
ductance as  well,  may  be  calculated  from  tables 
which  give  values  sufficiently  accui'ate  for  engineer- 
ing purposes. 

In  the  case  of  transmission  lines,  the  inductance 
may  be  calculated  from  the  equation 

10— ° 
L  =  (  So.  5  +  740  log  (  —  I   I    for  single  phase. 


-(' 


and 


139  +  12S0  1 


■  for  three  phase. 


In  these  equations  d  =  distance  between  wires  and 
R  =  radius  of  a  wire  in  circular  mils.  The  results 
are  expressed  in  henrj^s. 

The  capacity  of  a  two-wire  line  in  microfarads 
per  mile  is  approximately, 

■  04 
C  = 


lof 


■o 


(e  is  the  base  of  the 
Napierian  system.) 
The  charging  current  per  mile  is 
27rfEC 

I  = amperes. 

10° 

Determination  of  Wave  Form. 
Methods  will  now  be  described  which  are  used  in 
determining    the    shape    of    the    electromotive-force 
current  and  power  curves,   respectively.     There  are 


FIG.    60.       APPARATUS   FOR    DETERMINING  WAVE  FORM. 

two  general  methods  of  obtaining  the  electromotive- 
force  curve  of  an  alternator :  First,  by  a  device 
employing  a  contact-maker  in  connection  with  some 
form  of  ballistic  galvanometer ;  second,  by  means 
of  a  wave  meter.  The  simplest  arrangement  (and 
probably  the  most  common)  is  the  first,  which,  if 
followed  out  carefully,  will  give  very  satisfactory 
results.  In  this  method  the  ballistic  galvanometer 
may  be  replaced  by  a  milli-voltmeter,  which  is  often 
more  expedient,  especially  in  making  shop  tests. 
A  device  which  is  somewhat  modified  and  gives  very 
accurate  results  was  contrived  by  Mr.  R.  D.  Mershon 
and  is  shown  in  Fig.  60.  Current  from  the  alternator 
is  led  through  the  brushes  (B  B)  to  the  slip  rings 
(S  S).  A  contact-maker  (C)  is  so  arranged  that 
the  contact  brush  resting  upon  it  may  be  shifted, 
allowing  it  to  be  varied  between  zero  and  360  elec- 
trical degrees,  a  number  of  readings  being  taken 
for  different  positions.  The  cylinder  upon  which 
the  brush  rests  is  fastened  rigidly  to  the  armature 
shaft,  revolving  with  it.  The  circuit  through  the 
alternating-current  terminals  and  contact-maker 
should  be  balanced  by  an  opposing  electromotive 
force.  To  obtain  a  balance,  use  is  made  of  a  storage 
battery  which  is  connected  opposite  to  the  electro- 
motive force.  Now,  instead  of  a  galvanometer  a 
telephone  is  inserted  and  the  shunt  resistance    (R) 
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so  adjusted  that  no  sound  is  heard  in  the  telephone. 
When  this  adjustment  is  made  the  external  circuit 
and  test  circuit  are  balanced.  A  better  adjustment 
is  obtained  by  inserting  a  condenser  in  parallel  with 
the  telephone. 

It  is  clear  that  for  all  positions  of  (C)  under  one 
pole  of  the  alternator  the  impulse  of  alternating 
electromotive  force  will  always  be  in  one  direction. 
This  direction  we  shall  assume  is  positive.  Now, 
in  order  to  obtain  the  negative  side  of  the  cycle  it 
is  necessary  to  employ  a  reversing  switch  (K), 
which  changes  either  the  alternating  current,  or  the 
battery  current,  for  all  positions  of  (C)  correspond- 
ing to  the  second  half  of  each  cycle. 

If  readings  be  taken  for  every  five  degrees,  start- 
ing from  a  point  at  the  beginning  of  one  pole  and 
shifting  (five  degrees  at  a  time)  to  the  trailing  tip 
of  the  next  pole,  a  curve  may  be  plotted  with  the 


FIG.    61. 


TooproaiNc  ^H.r. 


APPARATUS    FOR    FINDING    WAVE    FORM    IN 
INDUCTIVE    CIRCUIT. 


degrees  as  abscissae,  and  the  volts  as  ordinates,  which 
will  give  the  wave  form  of  electromotive  force 
through  one  cycle.  It  is  more  convenient  to  use  a 
two-part  commutator  in  the  test  circuit  in  place  of 
a  reversing  switch,  in  which  case  the  current  auto- 
matically reverses  when  the  position  of  the  contact 
brush  is  brought  under  an  opposite  pole.  In  either 
case  the  values  recorded  will  all  be  positive.  In 
order  to  record  the  negative  values  it  is  necessary 
to  change  the  sign  of  all  values  recorded  after  the 
position  of  the  commutator  has  changed  with  respect 
to  the  first  set  of  readings ;  that  is,  the  readings 
taken  under  one  pole.  It  must  be  remembered  that 
the  electromotive  force  recorded  for  each  reading 
is   the   electromotive   force    for   a   particular   instant 


of  time,  the  effective  value  being  the  V  mean  of  the 
squares  of  all  the  ordinates  (readings)  throughout  one 
cycle.  If  the  effective  value  is  found  and  the  aver- 
age of  all  the  ordinates  obtained,  then  the  form- 
factor  is  determined  by  dividing  the  former  value 
by  the  latter.  If  the  result  is  i.ii  the  curve  is  a 
true  sine  wave,  or  is  the  equivalent  of  a  sine  wave. 

The  current  wave  in  an  inductive  circuit  may  be 
obtained  by  arranging  the  circuit,  as  shown  in  Fig. 


FIG.  62.   MEASUREMENT  OF  VOLTAGE,  CURRENT  AND 
POWER  CURVES  SIMULTANEOUSLY. 

61,  in  which  (I)  represents  the  inductive  load  (a 
coil  which  is  inductive),  (G)  being  the  alternator, 
(K)  the  reversing  switch,  and  (C)  the  contact- 
maker.  A  high-candlepower  lamp  (L)  is  inserted, 
whose  resistance  is  measured  under  the  working 
conditions,  since  the  resistance  of  the  filament  varies 
with  the  temperature.  If  the  electromotive-force 
wave  is  obtained  by  plotting  the  instantaneous  val- 
ues as  before,  the  current  wave  may  be  found  by 
means  of  Ohm's  law  for  each  instantaneous  value 
of  the  electromotive  force.  In  this  case  R  will 
be  constant  and  E  and  C  will  vary  with  the  position 
of  the  contact-maker. 

The  circuit  may  be  arranged  to  measure  the  elec- 
tromotive-force, current  and  power  curves  simul- 
taneously by  combining  the  two  circuits  just  de- 
scribed. The  test  circuit  is  connected  as  shown  in 
Fig.  62.  The  conditions  during  the  test  should  be 
kept  as  uniform  as  possible,  readings  from  the  volt- 
meter and  ammeter  as  well  as  the  wattmeter  being 
taken  and  recorded  throughout  the  test.  A  double- 
pole  double-throw  switch  is  used  for  convenience  in 
taking  the  instantaneous  values  of  electromotive 
force  and  current.  The  current  values  must  be  taken 
from  readings  across  the  lamp  terminals,  while  the 
electromotive  force  readings  are  obtained  with  the 
switch  in  the  opposite  direction.  It  is  best  to  take 
readings  of  both  electromotive  force  and  current 
before  shifting  the  contact  to  a  new  position.  Other- 
wise the  readings  may  be  changed  enough  to  distort 
the  waves  from  their  correct  relative  position  with 
each  other. 
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Polyphase  Measurements. 

The  power  in  polyphase  circuits  is  most  con- 
veniently measured  by  inserting  a  wattmeter  in  each 
phase  and  adding  the  readings.  A  two-phase  three- 
wire  system  may  be  measured  with  one  wattmeter 
by  connecting  the  current  coil  first  to  one  outside 
wire,  then  to  the  other,  taking  readings  for  each 
position.  The  connections  are  shown  in  Fig.  6;^. 
A  reading  is  first  taken  with  the  wattmeter  in  the 
position  indicated;  then  the  terminal  (C)  is  con- 
nected to  (C)  and  a  second  reading  taken.  The 
sum  of  these  readings  is  the  total  power  of  the 
system.  It  should  be  stated  that  in  this  method 
the  load  should  be  balanced.  Otherwise  the  sum  of 
the  two  readings  will  not  be  the  true  power.  The 
connections  for  measuring  a  three-phase  system 
with  three  wattmeters  are  shown  in  Fig.  64.  In  this 
case  the  system  may  be  unbalanced,  the  total  power 
being  the  sum  of  the  three  readings  under  all  condi- 
tions of  load. 

The  power  in  a  three-phase,  four-wire  system  may 
be  measured  by  means  of  one  wattmeter,  as  in  Fig. 
65,  in  which  (n)  is  the  neutral  wire.  If  a  reading 
is  taken  in  the  position  shown  and  the  instrument 
is  then  shifted  to  (b)  and  (c),  respectively,  (the  wire 
(P)  being  kept  on  the  neutral)  the  sum  of  the 
readings  taken  at  each  of  the  three  positions  will  be 
the  true  power,  provided  the  load  is  balanced.  It 
is  not  necessary  to  shift  the  wattmeter,  but  simply 
to  multiply  the  first  reading  by  three.  In  any  bal- 
anced system  the  reading  from  one  phase  multiplied 
by  the  number  of  phases  will  give  the  total  power. 
Testing  Alternators. 

The  items  usually  sought  when  making  a  complete 
test  of  an  alternator  are: 

(a)   External  characteristic. 


FIG.    63.       WATTMETERS    CONNECTED    TO    TWO-PHASE 
SYSTEM. 

(b)  Curve  of  compounding  of  the  field, 

(c)  No  load  saturation, 

(d)  Full  load  saturation, 

(e)  Core  loss, 

(f)  Synchronous  impedance. 

The  external  characteristic  is  found  by  arranging 
a  load  (preferably  lamps)  which  can  be  varied 
from  zero  to  about  50  per  cent,  overload,  and  tak- 
ing readings  of  the  current  in  the  armature  and  the 
voltage  at  the  terminals.  Plotting  the  pressures  as 
ordinates  and  the  currents  as  abscissse  will  give  a 
curve  known  as  the  "external  characteristic."  The 
speed  of  the  armature  and  the  excitation  of  the 
field  should  be  kept  constant  in  order  to  obtain  sat- 
isfactory results. 

Item  b  is  obtained  by  running  the  alternator  at 
its  rated  speed,  arranging  a  non-inductive  load  (such 
as  lamps),  and  then  adjusting  the  field  current  for 
each  reading  of  the  load  so  that  the  terminal  volt- 
age is  maintained  at  its  rated  value.  Plotting  read- 
ings of  the  armature  current  as  ordinates  and  the 
field  current  as  abscissas  will  give  the  compounding 
curve   of  the  field.     In  taking  the   readings   of  the 
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FIG.    64.       WATTMETERS     CONNECTED    TO    THREE-PHASE 
SYSTEM. 

field  current  the  values  when  varied  should  be  raised 
and  not  lowered,  since  the  residual  magnetism  will 
alter  the  values  if  the  current  is  brought  down  from 
a  high  to  a  lower  reading.  It  is  necessary  therefore 
to  make  the  adjustments  carefully,  raising  the  value 
of  current  to  the  point  desired  without  going 
above  it. 

The  no-load-saturation  curve  is  obtained  in  the 
following  way :  Excite  the  field,  varying  the  field 
current  from  zero  to  full  load,  taking  readings  at 
regular  intervals  of  the  field  current  and  armature 
voltage.  When  the  maximum  is  reached,  descend 
in   the  same   way,  taking  readings.     Using  the  ter- 


minal  pressures  as  ordinates  and  the  field  currents 
as  abscissae,  plot  curves  from  both  sets  of  readings. 
It  will  be  found  that  the  two  curves  will  not  coin- 
cide, due  to  residual  magnetism,  and  for  this  reason 
extreme  care  is  necessary  to  increase  values  for  each 
new  reading  when  ascending,  and  decrease  them  to 
obtain  readings  when  descending. 

To  obtain  the  full-load  saturation,  run  the  ma- 
chine at  its  rated  speed,  with  no  field  excitation ; 
then  load  the  machine  with  a  low-resistance  rheo- 
stat, or  make  a  short-circuit  of  the  terminals.  Now 
excite  the  field  gradually  until  normal  full-load  cur- 
rent is  flowing  in  the  external  circuit,  taking  readings 
up  to  this  point.  Next  increase  the  resistance  of 
the  external  circuit  and  alter  the  excitation  until  the 
rated    full-load    current    again    flows    in    the    arma- 


FIG.    65.      WATTMETER    CONNECTED   TO   THREE-PHASE 
FOUR-WIRE   SYSTEM. 

ture,  taking  readings  of  the  field  current  and  the 
terminal  voltage.  From  these  readings  plot  curves 
as  before. 

The  core  loss  of  any  alternator  armature  may  be 
found  by  measuring  the  difference  in  power  required 
to  drive  it  with  and  without  field  excitation.     When 
such  a  test  is  to  be  made  it  is  most  convenient  to 
drive    the    alternator   by   means    of   a    motor   whose 
exact   rating  is  known.     The  motor  should  be  just 
large  enough  to  drive  the  armature  of  the  alternator 
at    its    normal    speed    and    excitation.      The    motor 
should  also  run  at  its  rated  speed.     To  accomplish 
this  it  may  be  necessary  to  put  a  special  pulley  on 
the  motor.     The  power  input  of  the  motor  is  meas- 
ured most  easily  by  means  of  a  wattmeter. 
If  W  ^  watts    input    with    no    excitation   of   alter- 
nator, 
e  =  efficiency  at  this  input  of  the  motor, 
W'=  watts  input  when  alternator  is  excited, 
e'=:  efficiency  at  this  input, 
and  Wq=  core  loss  in  watts, 
then 

W,  =We'  — We. 

Tr.\nsfobmees. 

Transformers  are  usually  tested  for  efficiency, 
regulation  and  core  losses.  Since  the  latter  are  con- 
stant at  all  loads,  they  are  quite  easily  determined, 
as  will  be  shown  later.  Transformer  efficiency  is 
expressed : 

watts  in  secondary  X  loo 

54  efficiency  = 

watts  in  primary. 

The  transformer  should  be  connected  as  shown 
in  Fig,  65,  a  wattmeter  being  placed  in  the  primary 
circuit.  It  is  convenient  to  use  a  double-throw 
switch  so  that  the  primary  voltage  and  secondary 
voltage  can  both  be  read  from  one  voltmeter.  When 
the  difference  between  the  primary  and  secondary 
voltage  is  great  it  is  best  to  use  a  voltmeter  for  each 
circuit  suitable  to  the  voltage  to  be  read.  When 
there  is  a  non-inductive  load  on  the  secondary  an 
ammeter  may  be  inserted  and  the  product  of  the 
volts  and  amperes  will  be  the  power  in  the  second- 
ary. 

In  making  the  test  for  efficiency,  start  with  zero 
load  on  secondary  and  gradually  increase  the  load, 
taking  readings  at  intervals  of  the  wattmeter  and 
voltmeter  in  the  primary  and  the  voltmeter  and  am- 
meter in  the  secondary.  For  each  set  of  readings 
calculate  the  efficiency  from  the  equation  given 
above;  then  plot  a  curve  from  the  results,  having 
the  watts  in  secondary  as  abscissae  and  per  cent,  as 
ordinates. 

The  regulation  of  a  transformer  is  the  rise  in 
secondary  volts  from  full  load  to  no  load,  divided 
by  the  full-load  pressure  at  the  secondary  terminals, 
the  primary  impressed  voltage  remaining  constant. 
The  per  cent,  regulation  may  be  expressed  by  the 
equation, 

T[volts  prim. —  volts  sec]  X  lOO 

R  = 

volts  full-load  sec 
In   which   T  is  the  ratio  of  transformation.     From 
this    equation   a    curve  may   be   plotted   by   making 
calculations   from  each   set  of  readings  recorded  as 
the  load  is  changed. 

In  order  to  determine  the  core  losses,  it  is  first 
necessary    to    ascertain    the    load    losses.    The    load 
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While  it  is  disappointing  that  the  ftill  measure 
of  color  effects  planned  for  the  decorative  lighting 
of  the  St.  Louis  Exposition  has  not  yet  been  realized, 
the  pictures  and  descriptive  matter  given  in  this 
issue  of  the  Western  Electrician  show  that  the  elec- 
trical illumination  of  the  great  exposition  is  beau- 
tiful and  striking.  The  wonderful  adaptability  of 
incandescent  lamps  in  small  size  and  great  number, 
artfully  placed,  to  give  the  great  buildings  and  the 
bridges,  columns  and  other  structures  the  appear- 
ance of  themselves  emitting  light,  rather  than  bear- 
ing lines  of  light  made  up  of  many  dots,  is  exem- 
plified better  at  St.  Louis  than  ever  before.  The 
illumination  is  one  of  the  great  attractions  of  the 
exposition  and  is  creditable  to  the  exposition  man- 
agement and  to  Mr.  Henry  Rustin,  who,  as  artist 
and  as  technician,  is  mainly  responsible  for  the  de- 
sign underlying  the  work. 


Chic.'VGO  was  favored  as  the  meeting  place  of  two 
conventions  this  week.  One  was  the  national  Re- 
publican gathering,  at  wdiich,  unless  the  unexpected 
happens,  President  Roosevelt  will  be  renominated 
for  his  high  office.  The  other  meeting,  also  in  ses- 
sion as  the  Western  Electrician  goes  to  press,  is 
the  High-tension  Transmission  convention  of  the 
American  Institu'te  of  Electrical  Engineers.  Both 
of  these  assemblages  will  be  of  interest  to  the  read- 
ers of  the  Western  Electrician,  but  as  the  larger  one 
is  attracting  considerable  attention  in  the  daily 
press  we  can  refer  our  readers  to  that  medium  for 
further  information  in  relation  to  it.  The  other  is 
more  immediately  in  our  line,  however,  and  a  brief 
report  of  the  proceedings  of  the  opening  day  Is  given 
on  another  page.  Next  week  we  hope  to  give  r 
more  detailed  account  of  the  discussions.  The  at- 
tendance at  the  transmission  convention  was  be- 
tween 80  and  90  on  the  opening  day,  and  an  intelli- 
gent interest  was  manifested  in  the  problems  under 
discussion. 


One  significant  feature  of  the  Lidianapolis  meet- 
ing of  the  Association  of  Railway  Telegraph  Super- 
intendents of  last  week,  as  reported  elsewhere  in 
the  Western  Electrician,  was  the  prominence  accorded 
the  telephone.  The  very  first  paper  presented  was 
on  "The  Use  of  the  Telephone  Among  Railways," 
in  which  the  remarkable  development  in  the  use  of 
the  telephone  by  railroad  companies  was  commented 
tipon.  In  discussing  this  paper  one  speaker  said  that 
the  use  of  the  telephone  had  enabled  the  railroads 
to  do  away  with  20  per  cent,  of  their  telegraph  sta- 
tions, while  others  went  so  far  as  to  predict  that 
the  telephone  would  some  day  supplant  the  telegraph 
altogether  in  railroad  service.  As  an  upshot  of  the 
discussion  the  president,  Mr.  C.  S.  Rhoads  of  the 
"Big  Four"  road  at  Indianapolis,  was  instructed 
to  appoint  a  committee  to  confer  with  the  American 
Railway  Association  in  relation  to  the  authorization 
of  the  use  of  telephones  as  a  standard  means  of 
conveying  train  orders  on  the  same  footing  as  the 
telegraph.  Another  paper  related  to  the  same  sub- 
ject, and,  all  told,  the  telephone  was  given  as  much 
attention  as  the  telegraph.  At  this  rate,  it  will  not 
be  long  before  the  association  will  be  compelled,  for 
the  sake  of  accuracy,  to  change  its  name. 


The  Philippines  are  developing  but  slowly,  indus- 
trially as  well  as  sociologically.  The  need  of  rail- 
ways is  perhaps  the  most  important  element  involved 
in  the  commercial  development  of  the  islands,  and 
yet  the  benefits  would  be  of  little  consequence  with- 
out inter-island  transportation  facilities  of  an  ade- 
quate nature  to  afford  intercourse  with  the  outside 
world.  The  value  of  the  importations  of  cars  for 
electric  railways  during  the  last  year  only  reached 
a  total  of  $3,791,  as  against  $8,927  in  1902.  The 
United  Kingdom  and  Germany  were  the  main  sources 
of  supply.  In  1901  the  importations  into  the  islands 
of  electrical  instruments  and  apparatus  reached  a 
total  value  of  $20,307,  of  which  the  largest  contribu-  • 
tiou.  $9,630,  was  from  the  United  States,  In  1902 
the  total   importations  under  this  heading  amounted 


to  a  value  of  $76,646,  of  which  the  LTnited  States 
was  again  the  largest  contributor,  with  a  value  of 
$63,883.  During  the  last  year  the  total  value  de- 
creased until  it  reached  $49,088.  Of-  this  amount  the 
LTnited  States  sent  $26,406  worth,  France  $9,737, 
Great  Britain  $6,474,  Germany  $2,168,  and  other 
countries  smaller  amounts.  The  value  of  the  in- 
candescent electric  lamps  imported  in  1903  was  $6,925, 
as  against  $8,182  in  1902.  The  largest  import  value 
was  to  the  credit  of  the  United  States,  $4,634,  Ger- 
many standing  second  with  $1,753.  Somewhat  more 
encouraging  is  the  showing  made  by  electrical  ma- 
chinery, which  is,  however,  far  from  large.  In  this 
item  the  importations  for  1903  were  $15,560,  as 
compared  with  $3,530  in  1902.  Of  this  amount  the 
LTnited  States  contributed  $11,484.  It  is  evident 
from  these  figures  that  the  electrical  promoter  has 
as  yet  but  feebly  exerted  himself  in  Uncle  Sam's 
great  island  possession  in  the  Pacific. 


One  of  the  questions  continually  arising  in  cen- 
tral-station management  is  the  competition  of  the 
private  or  isolated  plant.  This  is  perhaps  a  less 
serious  problem  to  the  central-station  manager  than 
it  was  a  few  years  ago,  for  the  proportion  of  small 
isolated  plants  in  cities  appears  to  be  decreasing. 
Nevertheless  there  will  always  be  isolated  plants  in 
places  where  central-station  current  is  available, 
especially  where  the  demand  for  power  for  lighting 
and  motors  is  complicated  with  a  heating  propo- 
sition. But  in  a  general  way  it  is  true  that  the 
central  station  is  gaining  and  the  isolated  plant  is 
losing;  and  in  any  case  it  will  be  to  the  interest 
of  the  consumer  of  electricity,  either  in  large  or 
small  quantities,  to  consider  carefully  the  proposition 
of  the  central-station  man,  for  many  times  it  will  be 
found  that  the  large  station,  with  its  experienced 
management  and  carefully  worked-out  economies, 
\v\]\  be  able  to  supply  current  at  a  price  less  than 
the  corresponding  cost  to  the  man  considering  or 
operating  an  isolated  plant. 

In  every  case  where  the  question  comes  up  there 
should  be  a  free  and  candid  discussion  of  the  merits 
of  the  proposition  on  both  sides.  Considering  the 
problem  from  the  central-station  point  of  view,  Mr. 
S.  M.  Bushnell  of  Chicago,  who  is  an  authority  on 
the  subject,  says  that  the  first  thing  to  be  done  is 
to  form  as  nearly  as  possible  an  accurate  estimate 
of  the  probable  consumption  of  current  by  the 
building  urider  consideration.  "This,"  says  Mr. 
Bushnell  in  a  communication  prepared  for  the 
National  Electric  Light  Association,  "should  be 
fully  discussed  with  the  customer  and  should  be 
based  not  only  on  the  ideas  of  the  customer  as  to 
his  probable  requirements  but  also  on  the  actual 
results  in  buildings  using  current  under  similar 
conditions.  The  customer  will  usually  estimate  his 
consumption  very  much  higher  than  the  results  will 
prove,  and  this  estimate  would  naturally  be  in  favor 
of  the  isolated  plant.  After  having  arrived  at  a  com- 
mon basis  with  the  customer,  so  far  as  the  estimate 
on  current  to  be  consumed  is  concerned,  there  should 
be  a  carefully  tabulated  statement  of  the  various 
costs  entering  into  the  operation  of  an  isolated  plant. 
These  costs  should  be  estimated  not  on  a  theoretical 
basis,  using  the  guaranteed  consumption  under  test 
conditions,  but  should  be  figured  on  the  basis  of  the 
actual  results  as  shown  in  similar  installations. 
These  results  should  be  secured  by  the  central-sta- 
tion company  from  as  many  sources  as  possible,  and 
should  be  at  hand  in  a  convenient  form  so  as  to  be 
accessible  to  the  customer  if  necessary.  The  cus- 
tomer usually  finds  that  after  figuring  the  matter 
over  in  this  manner,  taking  into  account  all  the  dif- 
ferent costs  of  operating  a  plant,  he  has  omitted 
a  large  portion  of  these  costs  from  his  considera- 
tion, and  in  nearly  every  cs,se  he  will  find  it  to  his 
advantage  to  accept  the  central-station  proposition." 

By  this  means,  too,  the  supply  company  will  not 
be  led  into  the  mistake  of  making,  rates  too  low  in 
the  belief  that  the  consumption  of  current  is  larger 
than  it  really  is.  Of  course  there  is  no  object  in 
taking  over  isolated-plant  business  merely  to  make 
an  unprofitable  customer.  The  customer,  too,  should 
investigate  the  subject  carefully  under  technical  ad- 
vice. In  some  cases  he  may  find  that  il  will  pay 
him  to  install  his  own  plant;  in  many  others  it 
will  be  to  his  advantage  to  enter  into  contract  with 
the  central  station.  As  in  other  electrical  problems, 
individual  conditions  constitute  the  determining 
factor. 
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Canadian  Electrical  Association. 

The  delegates  to  tlie  fotirteentli  annual  convention 
of  the  Canadian  Electrical  Association  met  in  the 
Hotel  Royal,  Hamilton,  Ont.,  on  June  i6th  for  a 
three-day  session.  The  meeting  was  an  interesting 
■one.  The  executive  committee  held  its  meeting  on  the 
morning  of  June  i6th,  and  at  11:30  a.m.  an  address 
of  welcome  by  the  mayor  of  Hamilton  marked  the 
opening  of  the^  convention.  The  interesting  pro- 
gramme which  followed  was  enjoyed  by  about  200 
delegates  and  guests. 

E.  B.  Walker  read  a  paper  on  the  "Origin  and 
Development  of  the  Storage  Battery,"  and  this  was 
followed  by  some  valuable  information  gained 
through  the  medium  of  the  Question  Box.  In  the 
evening  papers  were  read  on  '"The  Curtis  Steam 
Turbine,"  by  Frank  C.  Smallpiece,  and  "The  Niag- 
ara Power  Development,"  by  K.  L.  Aitken. 

On  the  morning  of  the  second  day  the  delegates 
visited  the  Victoria  Avenue  sub-station  of  the  Cat- 
aract Power  Company,  the  International  Harvester 
Works  and  the  Westinghouse  company's  plant.  In 
the  afternoon  papers  were  read  by  Roderick  J.  Park, 
on  "Aluminum  Wire  as  a  Conductor;"  P.  M.  Lin- 
coln, on  "Heavy  Electric  Traction  by  Alternating 
Currents,"  and  George  Johnson,  Dominion  statisti- 
cian, on  "Canadian  Progress  in  Electrical  Applica- 
tion." A  brief  summary  of  Mr.  Johnson's  paper 
appears   elsewhere   in  this   issue. 

The  convention  proper  was  brought  to  a  close  on 
the  evening  of  the  second  day  with  a  banquet  at  the 
Hotel  Royal,  which  was  attended  by  150  guests.  On 
the  third  day  trips  were  taken  to  Decew  Falls  and 
Niagara  Falls. 

The  following-named  officers  were  elected; 

President — H.   B.   Thornton,   Montreal. 

First  vice-president — A.  A.  Wright,  M'.  P.,  Ren- 
frew. 

Second  vice-president — R.   G.   Black,  Toronto. 

Secretary — C.   H.   Mortimer,  Toronto. 

Executive  committee — A.  A.  Dion  of  Ottawa,  A. 
B.  Smith  of  Toronto,  B.  F.  Reesor  of  Lindsay,  J.  A. 
ICammerer  of  Toronto,  G.  J,  Henderson  of  Ham- 
ilton, C.  B.  Hunt  of  London,  F.  Thompson  of  Mon- 
treal, J.  J.  Wright  of  Toronto,  John  Murphy  of 
Montreal,  and  A.  E.  Evans  of  Quebec. 


New  Members  of  the  Institute. 

Among  those   elected   to  associate   membership   in 
the  American  Institute  of  Electrical  Engineers  at  the 
directors'  meeting  in   New  York  city  on  June   15th 
were  the  following-named : 
Adams,   Charles  F.,  Stanley  Electric  Manufacturing  Com- 

pany  ................      Pittsfield,  Mass. 

^ernn,  A.  W.,  American  Locomotive  Company.  .Schenectady 
Gardener,  W.  R.,  Pittsfield  Electric  Company. Pittsfield,  Mass 
Gilmore,    J.     M.,     Stanley    Electric    Manufacturing    Com 

pany    •.■■■■•: • : Pittsfield,    Mass. 

Lowenstein,  Fritz,  consulting  engineer New  York  city 

Morgan,    C.     C,     Stanley    Electric    Manufacturing    Com- 

i,/\"^   ■■;•■■.■•■•=.■•••,■■•■„,• -■  •  -Pittsfield,  Mass. 

Morton,    A.    A.,     Stanley    Electric    Manufacturing    Com- 
pany  .  . .      Pittsfield,  Mass. 

btover,     J.     W.,     Gamewell     Fire-alarm     Telegraph     Com- 
pany     r<fe^y  Yoi-k  city 

Carman,  C.  W.,  Charles  Whitney    Carman  &  Co.  .Chicago    111 

Dean,   E.    W.,   Havana  Electric   Company Havana,    Cuba 

l^ogarty,  J.  P.,  Citizens'  Telephone  Company.  .  Columbus,  Ohio 

J^?'''  -"•  -.S-'  „i:  ^^^o"  *  "^"^'s Birmingham,   .Ma. 

Glenn,  W.  H.,  Georgia  Railway  and  Electric  Company... 

TT '  jc  ■,'  I  ■  n  '  Vt'  ■  'r'     -  -  -^  -  -  •  •  •  - Atlanta,   Ga. 

Hadfield.  R.   H.,  Iowa   btate  College Ames,   Iowa 

Jrllbbard,    Iruman,    Electric    Machinery    Company 

T ;  •  'Vr  '  'A ,'  v;,"  ■  ■  •. Minneapolis,    Minn. 

Jones,  A.   H.,  General  Electric  Company Atlanta     Ga 

Tones,   B.   J.,    Sargent   &  Lundy Chicago',    111'. 

Kettering,  C.  F.,  National  Cash  Register  Company 

T    ' ';  '  ■  "V" 'tV  ■  V*  * "  ■;. .;■, Dayton,    Ohio 

Lawton.  J.  H.,    Iowa  State  College Ames    Iowa 

McCulIoch,   Richard,    St.    Louis   Transit    Company '.  . 

Ti-',' ■.•■','' ■,^' ■ ; St.  Louis.    Mo. 

Pieisticker,  F.  A Carroll    Iowa 

Playter,  O.  B..   Seattle  Electric  Company Seattle, 'Wash 

Rawson,    Hobart,    Cincinnati    Gas   &   Electric    Company.. 

„ ,"  VVt"  ■  '  ■  V  ■  ■  ";, Cincinnati,   Ohio 

.Scott,  A.  H.,  Iowa  State  College Ames,  Iowa 

Stokes,  H.  G.,   United   States  Geograpliical    Survey 

Treeby,   W.    V.,  Macartney,  McElroy   &    Co ?....'.. 

Wills,    H.    LeVague,    Georgia  Railway  and    Electric   Com- 
pany     Atlanta,    Ga. 


Membership   Classification   of   National 
Electric  Light  Association. 

By  a  stenographic  error  in  the  abstract  of  the 
ainendment  to  the  constitution  of  the  National  Elec- 
tric Light  Association  adopted  at  the  Boston  meet- 
ing, the  membership  classes  and  new  schedule  of 
dues  as  published  in  the  report  of  the  convention 
Avere  incorrect.     The  correct  abstract  is  as  follows; 

Class  A.  Member  Companies. — Private  corporations  or 
individuals  engaged  in  the  business  of  producing  and  supply- 
ing electricity  for  light,  heat  or  power  for  commercial  or 
public  u.se.  Entrance  fee,  $25.  Annual  dues  for  companies 
in  towns  of  less  than  20,000  population,  Sio;  in  towns  of 
20,000  to  300,000,    $25;   in  towns  of  over  300,000,  $50. 

Class  B.  Members. — Officers  or  employes  of  member  com- 
panies, elected  and  continued  from  year  to  year  with  the 
written  consent  of  the  member  company  with  whom  con- 
nected.    Entrance    fee,    S5.     Annual    dues,    $5.  . 

Class  C.  Instructors  and  Teachers  of  Engineering  and 
Related  Sciences. — No  entrance   fee.     .\nnual   dues,   $4. 

Class  D.  Associate  Member  Companies. — Electricians,  elec- 
trical or  mechanical  engineers,  manufacturers,  corporations 
or  individuals,  who  are  directly  or  indirectly  interested  in 
advancing  the  interests  of  electricity.  Entrance  fee,  $25. 
.-Vnnual    dues,    Sao. 

Class    E. — Officers    and    employes,  of    Class    D, .  elec.ted  and 
continued    by    written    consent   of    the*  Class  '  D    member    em- 
ployer.    Entrance    fee,    $5.     Dues,    $5. 
Honorary     members. 


Electric  Railroading  in  Indiana. 

Robert  P.  Woods  has  just  issued  an  interesting 
pamphlet  giving  information  about  the  electric  rail- 
ways of  Indiana.  Mr.  Woods  was  the  chief  civil 
engineer  for  the  location  and  construction  of  the 
Indianapolis  and  Northwestern  traction  line.  The 
speed,  he  says,  is  from  18  to  27  miles  an  hour,  ex- 
cept on  the  limited  cars  of  the  Indianapolis  and 
Norfhwestern  and  the  Muncie  division  of  the  Indiana 
Union  Traction  line,  where  the  average  speed  is  30 
miles  an  hour.  The  average  rate  of  fare  in  the  state 
is  1.62  cents  a  mile,  but  a  few  of  the  roads  sell  1,000- 
mile  books  for  iH  cents  a  mile,  and  some  sell  round- 
trip  tickets  at  a  reduced  price.  The  automatic  block- 
signal  system  is  used  on  the  Indianapolis  Northwest- 
ern and  the  Fort  Wayne  and  Southwestern  roads, 
while  on  the  Cincinnati,  Lawrenceburg  and  Aurora 
road  a  manual  block  is  in  operation. 

Grade  crossings  with  stearn  roads  in  Indiana  are 
frequent.  The  interurbans  cross  the  steam  roads  at 
no  less  than  151  crossings  and  on  277  tracks,  or  an 
average  of  one  grade  crossing  with  two  tracks  every 
five  miles.  Of  these  Ii6  crossings  with  332  tracks 
are  in  cities  or  towns,  and  35  crossings  _with  45 
tracks  are  in  the  country.  There  are  15  undergrade 
crossings,  nine  overgrade.  Twenty  crossings  have 
band-operating  derails.  There  is  only  one  full  inter- 
locking station  in  operation,  but  an  agreement  has 
been  entered  into  for  one  more.  Two  cabin  inter- 
lockers  are  in  Indianapolis.  There  are  eight  elec- 
tric lines  entering  Indianapolis  which  operate  557 
miles  of  interurban  tracks,  and  this  is  72"^;  per  cent, 
of  all  in  the  state. 

The  mileage  of  electric  lines  has  become  so  ex- 
tensive in  Indiana  that  the  encroachment  they  make 
on  the  steam  roads  becomes  a  matter  of  importance. 
J.  Q.  'VanWinkle,  general  superintendent  of  the  Big 
Four,  says  that  fortunately  the  trolley  lines  are  edu- 
cating people  to  travel  and  thus  creating  a  new 
business.  The  Big  Four  has  450  miles  paralleled  by 
electric  lines,  and  between  certain  points  the  electrics 
have  taken  quite  a  per  cent,  of  the  local  travel.  The 
Lake  Erie  and  Western  has  325  miles  of  trolley 
roads  to  compete  with  and  has  had  to  reduce  rates 
to  do  so.  The  Pennsylvania  line  has  150  miles 
paralleled  by  trolley  roads.  At  present  all  the  trol- 
ley and  steam  roads  are  having  a  A^ery  heavy  travel, 
due  to  coijventions  and  the  St.  Louis  Exposition. 


Electrical  Progress  in  Canada. 

.^n  interesting  paper,  prepared  by  George  Johnson 
of  Ottawa,  Dominion  statistician,  entitled  "The  Sta- 
tistics of  Canadian  Progress  in  Electrical  Applica- 
tions," was  read  before  last  week's  meeting  of  the 
Canadian  Electrical  Association  at  Hamilton,  Ont. 
In  this  paper  the  writer  noted  that  May  24th  last 
was  the  sixtieth  anniversary  of  the  sending  of  the 
tirst  Morse  message  over  a  telegraph  wire.  The 
commercial  use  of  the  invention  has  so  grown  since 
that  time  that  there  are  now  1,764  private  and  gov- 
ernment cables  with  a  length  of  204,527  nautical 
miles,  and  on  land  5,004,200  miles  of  line,  worth  a 
total  estimated  outlay  of  $850,000,000.  Over  these 
the  daily  transmission  is  1,400,000  telegrams  and 
36,000  cables,  with  an  annual  total  of  478,330,000  land 
messages  and  13,140,000  cables.  These  figures  do  not 
include  the  press  messages  for  Canada,  which  are 
large  in  proportion.  In  regard  to  miles  of  wire,  in 
proportion  to  population,  Canada  greatly  exceeds 
the  IJnited  States,  which  would  have  to  add  200,000 
miles  to  be  equal. 

Regarding  electrical  propulsion,  M'r.  Johnson  says 
that  Canadian  street  railways  during  1903  carried 
167,704,000  passengers,  which  equals  26  per  cent, 
of  the  city  population,  as  against  37  per  cent,  in 
the  LTnited  States.  In  Canada-  in  1903  there  were 
46  street  railways  with  455  miles  of  track,  capitalized 
to  the  amount  of  about  $30,000,000  paid-up  capital, 
and  $17,000,000  of  bonded  debt. 

In  respect  to  telephones,  Mr.  Johnson  says  that  in 
Canada  there  is  one  telephone  to  every  65  persons, 
and  that  the  summer  of  1904  is  the  thirtieth  anni- 
versary of  the  invention  of  the  telephone.  Canada 
now  has  815,000  instruinents,  an  increase  of  144 
per  cent,  in  the  last  four  years. 

In  point  of  light  and  power  companies,  it  is 
stated  that  Canada  in  1903  had  324  establishments 
employing  1,786  hands,  with  an  invested  capital  of 
$20,000,000.  For  the  same  year  the  Dominion  had 
14,780  arc  and  1,212,861  incandescent  lights.  On- 
tario is  the  largest  user  of  electric  light,  it  having 
203  of  the  324  plants  employed.  British  Columbia 
in  this  respect  shows  the  largest  proportionate  in- 
crease. In  the  concluding  paragraph  of  the  paper 
Mr.  Johnson  states  his  belief  in  the  outlook  for. the 
prosperous  development  of  the  electrical  industry 
in  Canada. 


High-tension  Transmission  Convention 
of  the  Institute  in  Chicago. 

Enthusiasm  and  interest  in  the  work  marked  the 
first  day's  session  of  the  High-tension  Transmission 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers in  Chicago,  June  21st.  As  the  Western  Elec- 
trician goes  to  press  one-half  of  the  programme  has 
been  successfully  carried  through,  and  there  is  every 
indication  that  the  remainder  will  be  as  enjoyable 
and  profitable.  Tuesday  morning  members  and  vis- 
itors began  to  arrive  at  the  rooms  of  the  Western 
Society  of  Engineers  in  the  Monadnock  Building, 
and  before  the  meeting  opened  all  were  given  an 
opportunity  to  register  and  meet  acquaintances.  The 
body  which  gathered  together  was  a  representative 
one,  including  men  from  New  York,  Pittsburg, 
Schenectady,  and  other  places  in  the  East,  while  the 
register  also  showed  men  from  Texas,  Minnesota 
and  the  Middle  West.  In  the  morning  73  were  reg- 
istered, which  number  was  swelled  in  the  afternoon 
to  85. 

Bion  J.  Arnold,  president  'of  the  Institute,  called 
the  morning  session  together  shortly  after  10  o'clock 
and  said  that,  in  view  of  the  fact  that  the  Republican 
national  convention  was  then  in  session  in  the  city, 
he  was  highly  gratified  with  the  attendance.  After 
a  few  e-xplanatory  remarks  by  Secretary  Ralph  W. 
Pope,  the  first  introduction  to  discussion  was  pre- 
sented to  the  meeting,  being  the  paper  by  F.  O. 
Blackwell  upon  "Line  Construction  with  Steel  Sup- 
porting Structures  and  Long  Spans."  Mr.  Blackwell 
gave  an  abstract  of  his  paper.  Before  any  discussion 
took  place  W.  G.  Carlton  read  his  paper  on  "Protec- 
tion of  Cables  from  Arcs  Due  to  Failure  of  Adjacent 
Cables,"  after  which  both  sul>jects  were  open  for 
discussion.  The  discussion  which  followed  was  ani- 
mated and  contained  many  valuable  suggestions.  It 
was  opened  by  Otto  E.  Oslhofif  of  Chicago,  who  was 
followed  by  Ralph  D.  Mershon  of  New  York,  W. 
Wells  of  New  York,  Charles  F.  Scott  of  Pittsburg, 
C.  E.  Freeman  of  Chicago,  William  Hoopes  of  Pitts- 
burg, H.  B.  Alverson  of  Buffalo,  President  Arnold, 
N.  J.  Neall  of  Pittsburg  and  A.  S.  Hatch  of  Detroit. 

The  afternoon  session  was  called  to  order  promptly 
at  2:30  p.  m.  by  Mr.  Arnold,  and  ihe  two  papers  for 
the  afternoon  read.  They  were,  "The  Use  of 
Ground  Shields  in  Transformers,"  by  John  S.  Peck, 
and  "Conditions  for  Continuous  Service  over  Lines 
Operated  in  Parallel,"  by  M.  H.  Gerry,  Jr.,  the  latter 
being  read  by  Mr.  Mershon,  in  the  temporary  absence 
of  Mr.  Gerry.  The  rest  of  the  afternoon  was  de- 
voted to  the  discussion  of  these  papers  and  also 
further  discussion  of  the  forenoon's  papers.  Those 
participating  were  the  gentlemen  who  took  part  in 
the  morning  and  also  Dr.  F.  A. .  C.  Perrine  of  Pitts- 
field, who  had  not  arrived  in  the  city  in  time  to 
take  part  in  the  morning  session,  P.  Junkersfeld  of 
Chicago  and  W.  B.  Jackson  of  M'adison,  Wis.  The 
paper  by  H.  C.  Wirt  of  Schenectady  upon  "Protec- 
tion of  High-tension  Lines  Against  Static  Disturb- 
ances" was  scheduled  for  the  next  day,  but  as  some 
of  the  discussion  which  took  place  bore  directly  on 
this  paper  it  was  thought  best  to  have  it  read  at 
this  point,  which  was  done.  The  discussion  con- 
cluded, the  meeting  was  adjourned  at  five  o'clock. 

A  pleasant  feature  of  the  convention  was  the 
entertainment  provided  for  Wednesday  evening 
through  the  generosit}^  of  the  Chicago  Edison  Com- 
pany, General  Electric  Company,  Westinghouse  Elec- 
tric and  Manufacturing  Company,  Western  Electric 
Company,  Arnold  Electric  Power  Station  Company 
and  Sargent  &  Lundy,  consisting  of  a  dinner  at  the 
Chicago  Yacht  Club.  After  dinner,  by  the  courtesy 
of  Captain  Darby  of  the  U.  S.  S.  Dorothea,  the 
members  and  guests  of  the  Institute  were  taken 
for  a  short  cruise  on  Lake  Michigan. 

A  detailed  report  of  the  convention  will  be  given 
in  the  next  issue  of  the   Western  Electrician. 


Reports  state  that  Peimsylvania  capitalists  have 
formed  a  company  with  $2,000,000  capital  to  furnish 
El  Paso. -Texas,  with  water  by  means' of  a  pipe  line 
from  Mimbres,-  N.  M.  J,  S.  Delamater  of  Pittsburg, 
Pa.,  is  local  representative,  and  R.  C.  Kennedy  is 
chief  engineer. 


Encouraging  Reports  from  Sao  Paulo. 
It  has  been  decided  to  place  the  stock  of  the  Sao 
Paulo  Tramway  Company  of  Brazil  upon  an  eight- 
per  cent,  dividend  basis,,  being  an  increase  from 
si.x  per  cent.  The  Sao  Paulo  Company  is  only  four 
years  old,  but  it  has  made  an  enviable  record.  The 
company  controls  the  electric-railway,  electric-light 
and  power  facilities  of  Sao  Paulo,  which  city-  lias 
increased  in  population  during  the  last  14  years 
from  50,000  to  280.000.  Owing  to  cheap  power  and 
cheap,  labor  the  Sao  Paulo  Company  is  able  to 
operate  at  31  per  cent,  ratio  of  expenses  to  the 
income,  and  this  ratio*  has  been  down  as  low  as  27 
per  cent.  The  securities  are  largely  held  in  Canada. 
Mr.  Mi-tchell.  the  manager,  says  that  the  amount  of 
illumination  in  Sao  Paulo  has  increased  m.ore  than 
100  per  cent,  since  the  compaiij-  started  busmess. 
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Different    Applications  of    Steam  Tur- 
bines.' 

By  Peof.  a.  Rateau. 
Since  1894  the  firm  of  Sautter-Harle  of  Paris,  with 
the  assistance  of  the  author,  has  been  experimentmg 
upon  the  construction  of  steam  turbines.  The  first 
turbine  constructed  had  only  a  single  moving  wheel, 
like  the  De  Laval  turbines,  and  this  wheel  was  formed 
with  vanes  in  the  form  of  a  double  arc  similar  to 
the  buckets  of  a  Pelton  wheel,  and  these  vanes  were 
milled  out  of  a  solid  block  of  steel.  This  type  has 
since  been  copied  in  the  Riedler-Stumpf  type,  built 
by  the  Allgemeine  Elektricitiits  Gesellschaft,  but 
which  was  rapidly,  abandoned,  as  it  did  not  offer 
any  chance  of  obtaining  the  maximum  efficiency. 
The  most  recent  Rateau  turbine  is  of  the  action 
type,  that  is  to  say,  expansion  of  the  steam  is  fully 
carried  out  in  the  distributor  for  each  group  con- 
sisting of  a  distributor  and  one  moving  wheel.  The 
steam  therefore  acts  by  its  velocity  and  not  bv  its 
pressure.    These  turbines  are  moreover  multicellular. 


FIG.    I.       RIVETED    VANES   OF    RATEAU   TURBINE. 

that  is  to  say,  they  consist  of  a  certain  number  of  ele- 
ments, each  dement  comprising  one  distributor  and 
one  moving  wheel.  A  very  interesting  characteristic 
of  the  type  of  action  turbines  is  the  possibility  which 
it  allows  of  leaving  very  considerable  play  between 
the  fixed  parts  and  the  moving  parts,  and  this 
greatly  facilitates  construction  and  obviates  the 
chances  of  dangerous  friction  if  the  bearings  should 
become  worn  or  the  shaft  somewhat  bent.  Besides 
this  the  wheels  revolve  in  a  chamber  where  the 
pressure  is  uniform.  There  is  for  that  reason  an 
absence  of  longitudinal  thrust  upon  the  moving  parts 
and  no  necessity'  for  the  use  of  dash-pots  for  the 
purpose  of  overcoming  the  effect  of  this  thrust. 
Finally,  in  the  action  type  partial  injection  of  steam 
is  possible,  that  is  to  say,  the  steam  may  be  directed 
upon  a  limited  portion  of  the  circumference.  The 
moving  wheels  are  formed  of  discs  of  sheet  steel 
more  or  less  thin,  and  upon  the  periphery  of  these 
discs  are  riveted  vanes  of  cylindrical  form,  Fig.  i. 
A  steel  band  riveted  to  the  periphery  maintains  the 
correct  spacing  of  these  vanes  and  insures  great 
rigidity  to  the  construction.  Wheels  so  constructed 
are  extremely  light,  and  remain  in  equilibrium  at  a 
velocity  far  higher  than  that  to  which  they  are  sub- 
ject in  the  turbine.  These  moving  wheels  turn  be- 
tween circular  diaphragms  provided  with  distrib- 
uting vanes  which  enter  circumferentially  into 
grooves  formed  in  the  interior  of  the  turbine  case. 
Between  two  adjoining  diaphragms  is  therefore  pro- 
duced a  cell  or  very  flat  chamber  in  which  the  mov- 
ing wheel  revolves.  The  shaft  passes  through  the 
diaphragms  in  collars  of  anti-friction  metal  with 
very  slight  friction.  In  the  first  diaphragm  which 
the  steam  passes  through  the  distributing  vanes  are 
placed  only  upon  a  part  of  the  circumference.  Par- 
tial injection  of  the  steam  is  therefore  obtained,  and. 
thus  the  velocity  of  the  steam  is  better  utilized. 
Moreover,  to  produce  the  same  effect  the  useful 
part  of  each  distributor  is  set  with  an  angular  ad- 
vance on  the  preceding  section ;  this  angle  of  advance 
is  calculated  according  to  the  speed  of  rotation,  so 
that  the  steam  leaving  one  moving  wheel  enters 
into  the  following  distributor  and  never  encounters 
a  solid  wall,  which  would  produce  a  shock  and  there- 
fore a  loss  of  kinetic  energy.  For  the  last  wheels 
it  is  necessary  to  employ  total  injection,  that  is  to 
say,  the  distributing  vanes  must  be  set  upon 
the  whole  circumference  of  the  diaphragm,  and 
moreover,  owing  to  the  expansion  of  the  steam,  the 
radius  must  be  increased.  The  bearings  of  these  tur- 
bines are  external,  and  by  means  of  a  special  system 
of  spring  packing  they  are  kept  perfectly  tight.  No 
oil  is  carried  by  the  exhaust  steam  to  the  condenser, 
and  this  has  an  important  advantage,  as  the  water 
of  condensation  can  be  used  for  feeding  steam 
boilers  direct  without  any  necessity  for  the  use  of 
an  oil  separator.  The  speed  of  rotation  is  con- 
trolled by  a  centrifugal  governor  with  a  Denis  com- 
pensator, which  acts  upon  an  obturator  which  con- 
trols the  pressure  of  steam  entering  the  turbine. 

Mixed  Turbines. — In  the  case  of  installations 
where  exhaust  steam  must  be  used  it  is  often  desir- 
able to  supply  the  turbines  temporarily  with  steam 
at    high    pressure    when    the    primary    machine    is 

1.  Abstract  of  a  paper  read  before  the  joint  convention  of  the 
American  Society  of  Meclianica!  Engineers  and  the  Institution  of 
Mechanical  Engineers  of  Great  BritBin.  in  Chicago.  June  i.  igot. 


stopped  or  is  furnishing  less  steam,  and  the  work 
done  by  the  turbine  must  remain  the  same.  In 
order  to  obtain  economical  working  it  is  preferable 
not  to  expand  this  steam  in  order  to  lower  it  to  the 
pressure  for  which  the  low-pressure  turbine  is  built. 
Therefore,  the  author  has  designed  a  turbine  which 
may  be  described  as  of  the  mixed  type,  and  this  can 
be  supplied  either  simultaneously  or  separately  by 
steam  at  high  pressure  and  by  steam  at  low  pressure 
without  any  lowering  of  the  efficiency  of  the  mechan- 
ism. In  order  to  attain  this  result  the  turbine  is 
constructed  in  two  parts,  one  designed  for  high- 
pressure  steam  and  the  other  for  low-pressure  steam. 
The  steam  at  high  pressure  having  done  work  in  the 
first  portion  will  pass  to  the  second  portion,  which 
may  be  fed  either  by  steam  coming  from  the  ac- 
cumulator or  by  the  exhaust  from  the  first  portion. 
The  admission  of  high-pressure  steam  into  the  first 
portion  is  automatically  obtained  by  means  of  a 
special  regulator,  which  allows  steam  from  the  boil- 
ers to  pass  to  the  first  portion  as  soon  as  the  pressure 
in  the  accumulator  falls  below  a  given  value. 

Calculation  of  the  Eifxciency  of  Turbines. — The 
efficiency  of  a  turbine  may  be  calculated  a  priori 
when  a  preliminary  study  has  been  made  of  the 
practical  coefficients  which  must  be  introduced  into 
the  theoretical  formula.  We  calculate  this  efficiency 
with  quite  a  remarkable  degree  of  accuracy  by  divid- 
ing the  losses  of  the  machine  under  two  headings : 
First,  the  internal  losses,  which  are  produced  by  fric- 
tion and  eddying  of  the  steam  in  the  fixed  and  moving 
vanes ;  second,  the  external  losses  which  correspond 
to  the  leakages  of  steam  in  the  play  between  the  fixed 
and  moving  parts,  and  to  the  friction  of  the  wheels 
upon  the  steam  and  to  the  friction  of  the  bearings. 
The  first  kind  of  losses  give  rise  to  the  internal  effi- 
ciency, which  may  therefore  be  called  the  "hydraulic 
efficiency"  by  extending  the  use  of  the  term  em- 
ployed for  hydraulic  turbines.  This  internal  effi- 
ciency depends  upon  the  more  or  less  perfect  form 
of  the  vanes,  and  also  to  the  relation  between  the 
peripheral  speed  of  the  moving  vanes  and  the  speed 
of  flow  of  the  steam.  It  is  possible  to  draw  a  curve 
showing  the  efficiency  as  a  function  of  the  peripheral 
velocity,  and  therefore  it  is  easy  to  at  once  assign 
the  degree  of  efficiency  which  a  given  turbine  will 
realize. 

Once  having  fixed  the  internal  efficiency,  then,  in 
order  to  obtain  the  net  efficiency,  we  must  deduct 
the  losses  by  leakage  as  well  as  the  losses  by  fric- 
tion of  the  wheels  upon  the  steam,  and  also  those 
in  the  bearings.  Let  us  take,  for  example,  a  multi- 
cellular turbine  of  1,500-brakc  horsepower  upon  the 
shaft  with  a  speed  of  1,500  revolutions  per  minute. 
By  means  of  practical  coefficients  found  by  experience 
we  can  calculate  that  the  internal  efficiency  of  such 
a  machine  may  easily  rise  to  69  per  cent. ;  on  the 
other  hand,  the  losses  by  leakage  and  by  friction  in 
the  bearings  absorb  1.5  per  cent,  of  the  normal  power, 
and  the  losses  due  to  friction  of  the  wheels  upon 
the  steam  amount  to  2.5  per  cent.,  making  a  toal 
for  the  external  losses  of  four  per  cent.  The  net 
efficiency  upon  the  shaft  at  the  speed  stated  will 
then  be  0.69  multiplied  by  0.76  =  0.66.  From  this 
\ahie  of  efliciency  it  is  easy  to  calculate  the  con- 
sumption of  steam  per  horsepower-hour  which  would 
be    required    by    this    turbine    under    conditions    of 


12  feet  by  five  feet  six  inches,  with  a  height  of  five 
feet,  inclusive  of  a  bedplate  one  foot  high.  The 
condensation  of  the  steam  is  carried  out  by  means 
of  ejector  condensers  of  a  type  designed  by  the  au- 
thor. 

The  works  tests  of  the  first  group  were  made  in 
September,    1902,    with    the   greatest   care,    and    they 
have  given  the  results  which  are  shown  in  Table  i. 
Table  I. 
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FIG.    2.      curves   of   PRESSURE,    CONSUMPTION    AND   EF- 
FICIENCY  OF   STEAM   TURBINES   AT   2,400    R.    P.    M. 

pressure  and  of  superheat  of  the  steam  already  deter- 
mined. All  calculations  for  designs  of  turbines  that 
we  have  made  by  this  means  have  always  proved  cor- 
rect within  one  or  two  per  cent,  of  actual  practice. 
Such  accurate  calculations  are  not  possible  in  the  case 
of  reciprocating  engines,  owing  to  the  action  of  the 
cylinder  walls,  which  makes  calculations  uncertain 
and  often  inaccurate,  while  in  the  turbine  the  con- 
tinuity of  flow  of  the  steam  allows  practical  calcu- 
lations of  a  high  degree  of  accuracy  to  be  based 
upon  theory  once  having  determined  the  fundamental 
coefficients  which  are  employed  in  the  formula:. 

Turbo-dynamos  for  Direct  Current. — The  company 
of  the  mines  of  Pefiarroya  in  Spain  installed  in  their 
central  electric-lighting  station  a  little  more  than  a 
year  ago  three  groups  of  turbo-dynamos  developing 
500  electric  horsepower  with  direct  current  at  240' 
volts.  Each  of  these  three  generating  sets  comprises 
two  turbines  for  high  and  low  pressure,  and  two  dy- 
namos for  direct  current,  the  latter  directly  driven 
from  the  turbines  upon  the  same  shaft  and  upon  the 
same  bedplate,  and  the  two  dynamos  supply  a  three- 
wire  network  with  a  potential  of  480  volts  between 
the  outer  wires.  The  speed  of  rotation  is  about 
2,200  revolutions  per  minute,  and  the  floor  space 
occupied  by  the  turbine  with  its  two  portions  is  only 
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The  condensation  was  made  for  these  tests  bj'' 
means  of  a  surface  condenser  belonging  to  the  works, 
so  that  the  water  of  condensation  might  be  collected 
and  measured.  It  will  be  seen  that  the  vacuum  at 
the  condenser  declined  as  the  power  increased.  This 
result  arises  from  the  fact  that  the  condenser  was 
designed  for  machines  of  250  horsepower  onlj',  and 
therefore  was  of  insufficient  size  for  the  larger  vol- 
umes   of  steam. 

It  follows  from  the  preceding  figures  that  a  tur- 
bine developing  644  electric  horsepower  and  working 
without  appreciable  superheat  between  an  admission 
pressure  of  156  pounds  absolute  and  an  exhaust  pres- 
sure of  i.S  pounds  (notably  higher  than  the  results 
given  by  good  condensers  in  practice)  has  given  the 
reduced  consumption  of  14.9  pounds  per  electrical 
horsepower  at  the  terminals ;  the  combined  efficiency 
for  the  set  being  then  59  per  cent,  when  compared 
with  the  energy  contained  in  the  steam  for  the  same 
fall  of  pressure.  With  steam  at  180  pounds  super- 
heated 50°  and  a  vacuum  of  29  inches  of  mercury, 
the  consumption  at  2.''0O  revolutions  per  minute 
would  decrease  to  11.5  pounds  per  electrical  horse- 
power-hour. 

Fig.  2  gives  the  curves  corresponding  to  the  figures 
taken  at  a  speed  of  2.400  revolutions  per  minute. 
The  abscissae  denote  the  power  of  the  machine  in 
electric  horsepower  at  the  terminals  of  the  dynamos. 
The  ordinates  vary  with  the  curves.  For  curve  (A) 
the  ordinates  denote  the  absolute  pressure  of  the 
steam  on  reaching  the  turbine  in  pounds  per  square 
inch.  For  curve  (B)  they  show  the  absolute  back 
pressure  at  the  exhaust  in  pounds  per  square  inch. 
For  curve  (C)  they  show  the  total  consumption  of 
steam  in  pounds  per  hour,  and  for  curve  (D)  they 
show  the  consumption  per  electrical  horsepower  In 
pounds  per  hour,  and  lastly  for  curve  (E)  they  show 
the  combined  efficiency.  These  graphic  curves 
show  clearly  a  remarkable  characteristic  of  turbines, 
which  is  the  very  low  relative  consumption  of  steam 
at  small  loads.  It  will  be  seen  that  in  order  to  drive 
the  machine  at  its  normal  speed  with  no  load  but 
with  the  dynamo  excited,  the  total  consumption^  of 
steam  is  only  10  per  cent,  of  that  at  full  load. 

Turbines  zcith  Altcrnafors. — The  construction  of 
generators  for  two-phase  and  three-phase  current  for 
direct  driving  by  turbines  offers  much  less  difficulty 
than  the  design  of  direct-current  dynamos  for  the 
same  purpose.  The  absence  of  the  commutator  ren- 
ders possible  higher  angular  velocities  for  alternators 
than  for  direct-current  dynamos.  Three  types  of 
alternators  have  been  tried  successively.  The  ma- 
chine with  the  solid  rolor,  that  with  the  rotating 
field  magnet  and  that  with  the  rotating  armature. 
The  first  type  would  be,  from  a  mechanical  point  of 
view,  the  ideal  generator  for  coupling  to  a  steam 
turbine.  Unfortunately  from  its  design  it  is  impos- 
sible to  use  speeds  higher  than  1,500  revolutions  per 
minute  for  a  frequency  of  50  periods  per  second. 
On  the  other  hand,  this  type  of  machine  permits 
much  greater  magnetic  leakage  than  the  others,  and 
this  necessitates  disproportionately  large  dimensions 
and  a  comparatively  low  efficiency.  These  circum- 
stances are  unfortunate,  for  the  alternator  with  the 
solid  rotor  would  permit  of  making  the  movable  part 
of  very  solid  construction,  which  is  easy  to  balance 
once  for  all,  and  thus  avoid  any  chance  of  mishap. 
It  is  on  these  grounds  that  types  of  alternators  with 
revolving  field  magnets  or  revolving  armatures  are  in 
actual  use. 

Turbines  for  Vessels. — The  author  read  a  paper 
on  the  25th  of  March  last  in  London  before  the  meet- 
ing of  the  Institution  of  Naval  Architects  upon  the 
application  of  steam  turbines  to  the  propulsion  of 
vessels.  He  then  described  the  difficulties  which 
occur  in  the  application  of  turbines  to  the  propulsion 
of  vessels,  which  are  as  follows:  (i)  the  difficulty 
of  adapting  screw  propellers  to  the  high  speeds  of 
rotation  of  the  turbines,  (2)  the  poor  efficiency 
of  turbines  at  low  velocity,  (3)  the  inconvenience  of 
the  combination  in  stopping  and  approaching  quays. 
The  author  believes  that  the  best  solution  will  be 
reached  in  the  employment  of  a  reciprocating  engine  . 
of  small  power  and  of  steam  turbines  coupled  to 
independent  shafts  so  that  the  reciprocating  engine 
would  always  be  working  at  any  speed  of  the  vessel. 
Then  each  type  of  machine  would  be  perfectly 
adapted  to  the  part  which  it  has  to  play,   and  ex- 
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cellent  results  in  consumption  of  fuel  would  be  ob- 
tained at  all  speeds.  The  equipment  of  the  French 
torpedo  boat  No.  243  with  steam  turbines  was  de- 
cided upon  several  years  ago,  in  1S9S.  The  French 
Admiralty  wished  at  that  time  to  make  experiments 
upon  turbines  and  upon  the  working  of  multiple 
propellers.  In  order  to  reduce  the  costs  of  this 
experiment  as  far  as  possible  it  was  thought  desir- 
able to  make  use  of  the  hull  of  an  ordinary  torpedo 
boat,  but  great  difficulty  was  found  in  making  room 
for  the  turbines,  and  moreover  the  propeller  shafts 
were  placed  very  high  at  the  turbine  end  and  were 
necessarily  considerably  inclined;  in  this  case  to  li*' 
from  the  horizontal.  The  back  supports  had  to  be 
considerably  increased,  and  therefore  the  total  re- 
sistance of  the  boat  was  much  greater.  All  these 
conditions  are  extremely  unfavorable  and  the  screws 
fixed  upon  the  inclined  shafts  gave  a  very  bad  effi- 
ciency. The  two  turbines,  each  of  a  nominal  output 
of  900  horsepower,  are  completely  iiidependent  of 
each  other.     They  are  provided  on  tlie  exhaust"  side 
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TURBINE-DRIVEN    PUMP    AT    FALKENAU, 


with  a  single  moving  wheel  for  movement  in  a  re- 
verse direction.  As  the  experiment  was  solely  made 
to  see  if  the  installation  of  turbines  with  propellers 
of  small  diameter  was  suitable  for  producing  in  a 
vessel  a  speed  comparable  to  that  given  by  a  recipro- 
cating engine,  the  backward  movement  of  the  tur- 
bine was  willingly  sacrificed.  Very  careful  experi- 
ments have  been  made  with  this  machinery,  and  it 
will  be  seen  from  Table  II.  that  a  speed  of  21  knots 
has  been  attained.  It  is  quite  certain  that  if  the 
shafts  had  not  been  set  at  such  a  great  inclination  a 
speed  of  24  knots  would  easily  have  been  exceeded, 
for  the  turbines  gave  an  output  somewhat  higher 
than  was  expected. 

The  turbines  worked  in  a  most  satisfactory  man- 
ner, as  is  proved  from  the  numerous  reports  of  the 
trials  made  under  the  control  of  the  engineers  of  the 
French  navy. 

Table  II. 


Number  o£  Trial. 

I. 

11. 

III. 

IV. 

Speed  of  vessel  (mean  of  three 

ir.07 
1.348 

68.26 
28 

19.59 
1.572 

lOO.gS 

28 
0.230 

20.94 

1,748 

129.42 

27 

2126 

Rotation  of  turbines,  revolutions 

1.774 
132.26 

Effective  pressure   of  steam   on 
admission  to  turbines,  pounds 

Tiirbhie-driveii  Puinps. — The  application  of  steam 
turbines  for  the  purpose  of  direct  driving  of  cen- 
trifugal pumps  enables  most  remarkable  results  to  be 
obtained  and  particularly  renders  possible  height  of 
lifts  much  greater  than  those  which  are  at  present 
obtained.  It  is  well  known  that  the  pressure  pro- 
duced by  the  wheel  of  a  centrifugal  pump  increases 
directly  as  the  square  of  the  peripheral  speed,  and 
therefore  with  the  velocity  produced  by  steam  tur- 
bines it  becomes  possible  with  a  single  wheel  to  raise 
large  volumes  of  water  to  heights  of  more  than  goo 
feet  in  a  single  lift.  If  it  is  desired  to  obtain  either 
greater  pressures  or  to  obtain  the  same  results 
with  relatively  lower  speeds,  it  is  sufficient  to  coupje 
steam  turbines  with  pumps,  consisting  of  several 
similar  wheels  arranged  in  series,  so  that  each  one 
increases  by  an  equal  quantity  the  pressur?  already 
given  by  the  preceding  wheels.  From  a  practical 
point  of  view,  by  combining  the  advantage  of  high 
velocities  of  rotation  with  the  advantage  obtained 
by  putting  the  wheels  in  series,  it  would  be  quite 
easy  to  deliver  to  heights  greater  than  1,500  feet. 
The  first  machine  of  this  kind  (Fig.  3)  which  was 
made  was  delivered  to  the  mines  of  Falkenan  in 
Bohemia.  This  apparatus  consisted  of  a  single  bed- 
plate upon  which  were  mounted  a  steam  turbine 
with  multiple  wheels  enclosed  in  the  same  casing, 
and  a  pump  with  four  wheels  also  mounted  in  a  single 
case.  The  regulation  of  speed  was  obtained  by  a 
centrifugal  governor  arranged  in  the  base  of  the 
principal  bearing.  The  lubrication  of  the  end  bear- 
ing of  the  shaft  on  the  pumo  side  was  effected  by 
means  of  a  little  hydraulic  Servo  motor.  A  com- 
pensating piston  enabled  the  longitudinal  thrust 
received  by  the  moving  part  of  the  pump  to  be 
exactly  counterbalanced.  This  thrust  is  moreover 
inconsiderable  owing  to  the  special  arrangement 
adopted  for  the  wheels  of  the  pump.  Condensation 
of  the  steam  is  effected  by  means  of  an  ejector  con- 
denser on  the  system  designed  by  the  author. 

Turbo  pumps  for  boiler-feed  purposes  can  be  used 
very  readily  and  several  such  sets  have  already  been 
constructed.  Where  there  is  a  group  of  generators 
of  the  same  size,  a  turbo  pump  can  easily  carry  out 
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the  whole  feed  service  with  a  consumption  of  steam 
much  less  than  that  of  the  small  feed  pumps  usually 
employed.  While  ordinary  reciprocating  pumps  con- 
sume from  150  to  250  pounds  of  steam  per  brake 
horsepower  in  water  moved,  the  turbo  pump  for 
boiler-feed  service  will  not  usually  require  more  than 
40  to  60  pounds  per  brake  horsepower.  Turbo 
pumps  of  large  output,  both  from  the  point  of  view 
of  efficiency  and  also  of  ease  in  working,  are  par- 
ticularly suitable  for  raising  water  into  reservoirs 
for  the  service  of  towns. 

Turbines  for  Low  Pressure  with  Steam  Accumu- 
lators.—One  of  the  most  interesting  and  promising 
applications  of  steam  turbines  is  the  employment  of 
steam  at  low  pressure,  and  particularly  exhaust  steam 
coming  from  engines  working  intermittently.  This 
last  class  of  engines,  which  are,  of  course,  usually 
employed  in  installations  for  the  working  of  miner- 
als or  for  rolling  mills  and.  pile  drivers,  has  not  until 
recently  been  able^  to  benefit  by  the  same  advantages 
as  is  the  case  with  engines  working  continuously, 
and  this  is  owing  to  the  special  difficulties  in  the 
application  of  condensing  plant,  multiple  expansion, 
and  superheating  to  such  engines.  The  majority 
of  such  engines  discharge  the  exhaust  freely  into  the 
air,  and  the  quantity  of  steam  which  is  thus  lost  is 
considerable.  The  author  has  given  special  attention 
lo  the  interesting  problem  of  the  employment  of 
such  waste  steam,  and  he  has  obtained  satisfactory 
results  by  means  of  his  regenerative  accumulator  of 
steam,  combined  with  turbines  at  low  pressure,  which 
are  themselves  coupled  directly  to  dynamos,  centrifu- 
gal pumps,  or  fans.  The  regenerative  accumulator 
IS  intended  to  regulate  the  intermittent  flow  of 
steam  before  it  passes  to  the  turbine,  and  it  con- 
sists essentially  of  a  vessel  containing  solid  and 
liquid  materials  which  play  the  part  of  a  flywheel 
for  heat.  The  steam  collects  and  is  condensed  as  it 
arrives  in  large  quantities  in  the  apparatus,  and  is 
again  vaporized  during  the  time  when  the  exhaust 
of  the  principal  engine  diminishes  or  ceases.  The 
necessary  variations  for  condensation  and  regenera- 
tion of  the  steam  correspond  to  fluctuations  in 
pressure  in  the  accumulator,  this  pressure  rising 
when  the  apparatus  is  being  filled  and  descending 
when  it  is  discharging  into  the  turbine.  Water 
which  has  a  very  high  calorific  capacity  has  been 
used  as  a  heat  flywheel,  but  in  order  to  rapidly  com- 
muicate  to  a  liquid  mass  a  considerable  quantity  of 
heat  corresponding  to  the  latent  heat  of  steam  to  be 
condensed  it  becomes  necessary,  owing  to  the  poor 
conductivity  of  water,  either  to  arrange  it  in  thin 
layers  or  to  cause  a  rapid  circulation  in  order  to 
increase  the  surface  of  contact  between  the  steam 
and  the  water  itself. 


Alternating-Current  Working. 

[Continued  from  page  5Jp.] 
losses  are  those  which  vary  with  the  load,  and  are 
generally  considered  independent  of  the  core  losses. 
Connect  the  primary  circuit  as  shown  in  Fig.  66, 
short-circuiting  the  secondary.  This  will  cause  a 
demagnetization  of  the  core  and  reduce  the  core 
losses  to  a  negligible  value.  Care  is  necessary,  in 
order  to  prevent  excessive  current  in  the  transform- 
ers. This  may  be  controlled  from  the  primary  side, 
observing  carefully  the  ammeter  when  adjusting  the 
load.  Since  the  core  losses  are  negligible,  the  losses 
which  take  place  will  be  the  load  losses.  First  ad- 
just the  lamp  load  so  that  a  current  of  100  per  cent, 
overload  flows  in  the  transformer.  From  this  value 
start  to  reduce  the  load  step  by  step  down  to  zero, 
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FIG.    66.       TRANSFORMER   CONNECTIONS   FOR   TESTING. 

taking  readings  of  the  current,  and  also  from  the 
wattmeter. 

Plot  a  curve  with  the  ampere  readings  as  abscissae, 
and  watts  as  ordinates,  the  latter  representing  the 
load  losses.  The  leads  from  the  wattmeter  should 
be  large  enough  and  the  contacts  sufficiently  secure 
to  make  their  resistance  negligibly  small;  otherwise 
the  results  will  not  be  accurate. 

The  core  losses  are  now  to  be  determined.  These 
losses  are  hysteresis  and  eddy-current  losses.  They 
are  constant  at  all  loads.  Therefore  the  energy  sup- 
plied to  the  primary  when  the  secondary  is  open- 
circuited  will  be  the  core  losses.  Connect  a  watt- 
meter in  the  primary  and  note  the  reading.  This  is 
the  core  loss  of  the  transformer. 

There  are  a  number  of  other  tests  on  transform- 
ers, which  would  be  interesting  to  discuss',  but  space 
does  not  permit  their  description.  The  tests  which 
have  been  given  are  not  intended  to  cover  more  than 
the  elements,  and  have  been  much  condensed.  If, 
however,   they   give   any   insight  into   the   means   of 


performing    the    ordinary    measurements     and     tests 
which  pertain  to  the  shop  and  the  power  plant,  the 
purpose  sought  will  have  been  fulfilled. 
[The   end,] 


A  Washable  Storage-battery  Cell, 
One  of  the  disagreeable  and  arduous  duties  in 
connection  with  the  care  of  storage  batteries  is 
cleansing  the  cells  of  the  sediment  which  is  bound 
to  collect  in  the  bottom  and  in  time  short-circuit  the 
plates.      To    do    this    it    is    necessary,    ordinarily,    to 


FIG.    I.       A   WASHABLE   STORAGE-BATTERY   CELL. 

take  apart  the  connections  and  remove  the  grids. 
In  doing  this  the  grids  are  very  liable  to  injury. 
A  cell,  therefore,  which  can  be  washed  out  without 
removing  the  grids  possesses  a  decided  advantage. 

Tile  Duntley  washable  battery,  manufactured  by 
the  Chicago  Storage  Battery  Company  of  Chicago 
and  illustrated  herewith,  may  be  cleaned  without 
disturbing  the  connections,  and  the  device  which  per- 
mits of  this  is  very  simple.  Fig.  i  shows  a  per- 
spective view  of  one  type  of  the  cell  and  its  parts, 
which  is  used  for  automobile  work,  but  the  device 
may  be  applied  to  larger  cells  as  well.  In  the  bot- 
tom of  the  cell  is  a  hole,  as  shown  in  the  picture, 
which  is  fitted  with  an  expansion  stopper,  which  may 
be  removed  and  the  electrolyte  allowed  to  run  off 
without   disturbing   the   plate.     This    stopper   is    the 


FIG.    2.      WASHING   OUT   A    BATTERY   CELL. 

novel  feature  of  the  cell.  It  consists  (as  shov.-n  in 
detail  in  Fig.  i)  of  two  disks  of  metal,  wbicli  may 
be  drawn  together  by  a  thumbscrew.  The  disks  are 
grooved  at  the  edges  and  clamp  on  to  a  circular 
rubber  gasket,  which,  as  the  disks  are  brought  to- 
gether, is  expanded  and  fits  into  a  groove  in  the 
hole  at  the  bottom  of  the  cell.  The  arrangement  is 
liquid  tight,  but  only  a  moment  is  required  to  un- 
fasten or  fasten  it  in  place. 

Fig.  2  represents  the  method  of  washing  out  a 
case  of  storage-battery  .  cells  such  as  is  generally 
used  for  automobile  work.    A  common  garden  hose 
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is  all  that  is  necessary  thoroughly  to  clean  the  cells- 
out  in  a  few  minutes'  time,  and  that,  too,  without 
touching  the  grids. 

The  projections  in  the  bottom  of  the  cell,  as  sha-wn; 
in  Fig.  I,  are  to  support  the  grids. 


Improving  Telephone  Service  in  Private 
Branch  Exchanges. 

By  H0W.ARD  S.  Knowlton. 

The  application  of  the  telephone  to  modern  com- 
mercial and  social  life  has  brought  about  many  im- 
provem.ents  in  apparatus  and  methods  in  the  past 
decade.  From  the  clumsy  wall  set,  with  its  open- 
circuit  battery,  magneto  generator  and  low-powered 
transmitter,  we  have  passed  to  the  exquisitely  com- 
pact instrument  of  today,  with  its  battery  at  the 
central'  office,  its  magneto  generator  abolished,  and 
its  '"long-distance"  transmitter  and  bipolar  receiver 
mounted  upon  a  movable  and  artistic  standard- 
Even  in  farming  regions  the  installation  of  instru- 
ments capable  of  operating  in  connection  with  the 
longest  toll  lines  is  growing  more  and  more  common.. 
-  On  the  Colorado  ranch  we  find,  for  example,  instru- 
ments as  modem  in  design,  esthetic  in  finish  and  as. 
useful  in  toll  service  as  those  in  operation  in  Den- 
ver, Boston  or  Chicago.  Metallic  circuits  have 
largely  superseded  the  old  grounded  lines;  magneto- 
exchanges  are  rapidly  being  replaced  by  the  central- 
energy,  lamp-signal  equipments,  while  the  develop- 
ment of  the  "automatic"  exchange  is  today  challeng- 
ing the  attention  of  every  telephone  expert  in  the 
country. 

Among  the  developments  in  method  which  have 
attained  great  importance  in  the  last  few  years 
stands  the  private  branch  exchange.  Few  persons 
outside  the  telephone  field  realize  the  extent  to 
which  this  kind  of  service  has  been  applied  in  busi- 
ness life.  In  Washington,  D.  C,  at  the  beginning 
of  last  year,  29  per  cent  of  the  total  telephones  hav- 
ing Bell  service  were  connected  to  private  branch 
exchanges,  while  New  York,  which  had  the  largest 
number,  reached  33  per  cent.  The  variety  of  service 
offered  by  the  large  city  companies  of  the  present 
day  is  a  surprise  to  the  outsider  who  is  unfamiliar 
with  the  progress  made  by  the  contract  departments 
in  fitting  service  and  prices  to  every  kind  and  length 
of    purse. 

Primarily,  the  private  branch  exchange  is  a  labor- 
saving  and  therefore,  a  time-economizing  device.  It 
fulfills  a  number  of  requirements  which  are  beyond 
the  scope  of  several  direct  or  "trunk"  lines  between 
the  subscriber's  place  of  business  and  the  central 
office.  It  thus  allows  a  large  number  of  different 
stations  to  be  supplied  with  ser\'ice  at  a  moderate 
expense  per  station :  it  enables  a  given  amount  of 
business  to  be  disposed  of  by  the  use  of  a  smaller 
number  of  trunk  lines  to  the  central  office,  requir- 
ing at  the  same  time  less  apparatus  at  the  central 
office  itself.  The  problem  of  local  service  between 
the  stations  of  any  single  private  branch  exchange 
is  entirely  removed  from  the  supervision  or  concern 
of  the  central  office  operators,  and  placed  in  the 
responsible  charge  of  one  or  more  private  operators 
whose  knowledge  of  the  local  relations  of  depart- 
ments and  individuals,  coupled  with  what  is  gen- 
erally a  lighter  traffic  per  operator  than  the  central 
office  exhibits,  insures  quicker  and  more  accurate 
service  to  a  business  house  which  makes  use  of  the 
private  branch  exchange.  Not  only  is  the  local  traf- 
fic, from  desk  to  desk  and  from  office  to  factory 
more  expeditiouslv  handled,  but  incoming  calls  are 
more  quickly  assigned  to  their  proper  destinations. 
Calls  which  are  misdirected  either  through  the 
fault  of  the  calling  party  or  the  central  office,  oper- 
ator may  be  set  right  in  a  few  seconds  by  the  private 
branch  operator,  who  knows  her  business,  thereby 
saving  the  time  of  both  calling  and  called  parties 
and  improving  the  service  at  the  central  office  be- 
sides. It  is  an  axiom  in  modern  telephony  that  the 
highest  efficiency  of  operation  is  directly  dependent 
upon  the  quickest  possible  establishment  of  connec- 
tions between  the  two  parties  who  desire  to  talk, 
and  also  upon  the  quickest  possible  removal  of  those 
connections  after  the  conversation  is  finished.  The 
private  branch  exchange  is  a  powerful  factor  in 
accomplishing  this  result  when  it  is  correctly  oper- 
ated. If  the  private  operator  is  inefficient,  however, 
no  end  of  trouble  may  be  encountered. 

The  practice  of  securing  operators  for  private 
branch  exchanges  from  the  ranks  of  the  experienced 
central  office  force  is  thoroughly  to  be  commended. 
When  this  plan  is  followed  good  service  is  much 
more  certain  of  attainment.  The  discipline  and 
operating  facility-  gained  at  the  switchboard  of  a 
large  centrol  office  proves  most  valuable  in  the 
private  exchange,  and  the  skill  which  the  service 
demands  is  by  no  means  a  matter  of  acquirement  in 
an  hour  or  two  by  any  three-doUar-a-week  office 
boy  who  may  be  assigned  to  the  private  switchboard. 
A  tactless  person  or  one  who  is  flippant  and  discour- 
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teous  can  work  great  harm  to  any  firm  or  company's- 
business.  Whenever  an  employe  is  assigned  to  the 
work  of  handling  a  house's  private  exchange  traffic 
that  employe  should  be  thoroughly  instructed  and 
supervised  by  the  telephone  company's  expert  oper- 
ators before  being  allowed  control  of  the  private 
switchboard.  Poor  service  in  a  branch  exchange 
affects  the  service  all  over  a  system,  and  for  this, 
reason  it  is  a  good  plan  for  the  operating  telephone 
company  to  superv-^ise  or  control  all  private  branch, 
exchange  operation  within  its  territory.  If  this  is 
done  the  service  can  be  maintained  at  the  proper 
standard   throughout  the  city. 

Several  forms  of  private  branch  exchange  are 
ill  operation  at  the  present  time  Where  the  busi- 
ness handled  is  extensive  the  usual  practice  is  to- 
install  an  exchange  in  which  all  connections  between 
stations  are  made  by  the  private  operator,  regardless 
of  whether  the  call  is  from  one  station  to  another 
within  the  private  exchange  limits  or  from  a  station 
to  the  central  office.  Even  if  an  operator's  whole 
time  is  not  required  by  the  traffic  to  be  handled,, 
this  procedure  coincides  with  the  best  service.  Fre- 
quently an  operator  can  be  given  certain  clerical 
or  other  work  to  do  if  her  time  is  not  fully  taken 
up  by  the  telephone  switchboard. 

Another  form  of  exchange  utilizes  the  services  of 
a  private  o^^erator  only  upon  incoming  calls  from  the 
central  office.  Each  station  served  by  the  private  ex- 
change is  orovided  with  suitable  jacks  and  plugs,, 
dial  or  ringing  key  whereby  any  other  station  in 
the  exchange  may  be  called,  while  the  services  of  a 
private  operator  are  likewise  dispensed  with  in  com- 
municating with  the  outside  world.  Incoming  calls 
are  received  by  some  clerk  or  employe  at  one  of  the 
private  branch  stations  and  transferred  by  him  to 
the  proper  partj'  with  little  delaj'.  Ifis  evident  that 
this  system  is  not  adapted  to  the  needs  of  large 
business  establishments,  and  it  is  not  ordinarily  used 
■where  a  private  branch  operator  can  be  afforded. 
The  best  service  is  obtained  when  a  private  operator 
gives  her  entire  time  to  telephone  work,  not  attempt- 
ing to  engage  in  any  other  duties  whatever. 

The  practice  of  giving  a  call  to  one's  private  oper- 
ator and  then  attending  to  other  matters  until  the 
desired  party  is  secured  is  a  great  advantage  to 
the  busy  man  of  affairs,  but  it  is  liable  to  prove 
seriously  detrimental  to  the  service  as  a  whole, 
through  the  delay  incurred  in  bringing  the  parties 
together.  If  many  calls  of  this  kind  are  received 
the  private  operator  cannot  keep  track  of  the  prog- 
ress of  each  one,  so  that  often  the  called  subscriber 
upon  answering  finds  no  one  upon  the  line  to  speak 
to  him.  Even  if  the  private  operator  answers  at 
once  the  called  subscriber  has  to  put  up  with  the 
vexation  of  waiting  until  the  calling  subscriber  can 
be  notified  that  his  call  is  completed.  The  delay  may 
become  serious  if  neither  part>'  will  come  to  the  tele- 
phone until  ,the  other  party  is  secured.  For  this  rea- 
son this  method  of  giving  calls  ought  to  be  restricted 
to  members  of  firms,  officers  of  companies  and  heads 
of  departments,  and  not  permitted  in  the  case  of 
subordinates  whose  time  is  naturally  much  less 
v-aluable  than  that  of  their  superiors.  In  this  con- 
nection it  is  worth  while  to  point  out  the  delays 
and  "busy  signals"  due  to  the  social  conversations 
of  employes  which  have  absolutely  no  bearing  upon 
the  business  of  the  company.  It  may  be  unreason- 
able to  prohibit  all  personal  use  of  the  telephone 
by  subordinates,  but  in  any  case  the  service  should 
be  watched  for  the  purpose  of  seeing  that  privileges 
are  not  abused. 

In  handUng  private  branch  exchange  trunk  lines 
at  central  offices  the  lines  should  as  far  as  possible 
terminate  in  consecutive  jacks  following  the  guide 
or  pilot  number,  which  is  listed  in  the  telephone 
directory.  When  a  switchboard  is  originally  laid 
out  the  best  practice  provides  each  group  of  both 
present  and  prospective  private-branch-exchange 
trunks  with  enough  spare  jacks  to  satisfy  the  de- 
mands of  from  three  to  five  years'  increase  in  busi- 
ness. These  extra  jacks  may  be  temporarily  con- 
nected with  other  private-branch  exchanges  in  time  of 
need,  but  permanent  transfers  of  this  character  are  not 
advisable.  It  is  important  not  to  place  groups  of 
these  trunks  so  near  together  that  they  will  overlap 
in  the  future,  as  much  confusion  is  likely  to  arise 
in  such  cases.  For  the  sake  of  quicker  handling  it 
is  customary  to  mark  a  white  line  beneath  each  group 
of  trunks,  regarding  them  as  a  unit  for  operating 
purposes.  The  practice  of  bringing  all  the  different 
private-branch-exchange  trunks  in  an  office  to  a 
single  panel  or  adjacent  panels  of  a  multiple  switch- 
board is  open  to  criticism.  It  is  likely  to  result  in 
overlapping  and  also  tends  to  throw  too  much  work 
upon  the  operators  who  handle  the  traffic  at  this 
point,  as  priyate-branch-exchange  trunks  are  gener- 
ally busier  than  the  lines  of  other  subscribers.  This 
latter  point  should  be  borne  in  mind  in  locating  pri- 
vate-branch jacks  at  some  low  point  in  the  multiple 
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in  order  to  economize  in  the  reach  of  operators 
handling  these  trunks.  The  use  of  multiple  jacks 
which  are  not  adjacent  to  each  other  for  a  private- 
branch  group  is  generally  inadvisable  In  cases 
where  the  private-exchange  business  is  extensive  it 
often  pays  to  separate  the  incoming  and  outgoing 
trunk  lines  to  each  exchange,  carrying  the  outgoing 
trunk  jacks  through  every  multiple  section  of  the 
switchboard  at  the  central  office,  and  terminating 
the  incoming  trunks  at  the  answering  jacks  of  one 
position  only. 

The  calling  of  private-branch-exchange  stations 
during  the  night,  on  Sundays  or  holidays,  and  at 
such  other  times  as  the  private  operator  is  not  on 
hand,  is  best  provided  for  by  connecting  the  stations 
likely  to  be  called,  with  the  private-branch  trunks— 
the  central  office,  of  course,  giving  the  calling  sig- 
nal. .  This  is  well  illustrated  in  railroad  service,  calls 
for  the  train  dispatcher  or  night  yardmaster  passing 
directly  through  the  private  switchboard  on  their 
way  from  the  central  office  to  the  employes'  tele- 
phones. For  this  work  the  private-exchange  switch- 
board may  be  regarded  as  non-existent  in  the  op- 
erating sense.  This  service  may  be  much  furthered 
by  the  listing  of  the  trunks  and  stations  upon  which 
night  and  Sunday  calls  will  be  received,  as  well  as 
the  exchange  or  pilot  number,  in  the  telephone  di- 
rectory. It  is  very  important  that  the  operators  at 
the  central  office  should  pay  special  attention  to 
these  calls  for  private-branch-exchange  numbers, 
doing  their  best  to  help  the  calling  party  secure  the 
desired  official.  This  involves  the  keeping  of  a  rec- 
ord at  the  central  office  which  shows  the  officials 
or  stations,  and  the  trunk  numbers  which  will  re- 
ceive calls  outside  of  regular  business  hours. 

The  essential  characteristics  of  good  private- 
branch-exchange  se^^-ice  coincide  with  those  which 
mark  good  service  in  the  central  office,  the  operating 
metliods  simply  being  upon  a  much  smaller  scale 
These  requirements  are;  Courtesy  in  addressing 
calling  or  called  parties ;  accuracy  in  connecting  to 
the  party  called ;  quickness  in  responding  to  signals ; 
speed  in  connecting  to  the  person  desired;  absence 
of  frequent  "busy"  and  "don't  answer"  reports,  and 
the  absence  of  "cut-offs"  in  conversations. 

The  importance  of  courtesy  can  hardly  be  over- 
estimated. Standard  and  polite  forms  of  address 
in  dealing  with  the  operators  in  other  exchanges, 
the  public  and  employes  of  the  house  itself  are  as 
essential  to  good  service  as  courtesy  to  heads  of 
the  firm  itself.  Discourtesy  in  private-branch  tele- 
phone operators  is  no  more  tolerable  than  impo- 
liteness in  any  other  employe  of  a  business  estab- 
lishment. In  replying  to  the  signals  of  subscribers 
in  the  private-branch  exchange  the  operator  should 
either  repeat  the  name  of  the  firm,  saying,  for  ex- 
ample, "Smith  and  Jones?"  spoken  with  a  rising 
inflection,  or  the  word  "Number?"  likewise  with 
the  rising  inflection  of  the  voice,  similar  to  that 
adopted  in  central-office  practice.  The  slow  repeti 
tion  of  the  desired  number  back  to  the  calling  sub- 
scriber by  the  private-branch  operator  should  then 
follow,  the  object,  of  course,  being  a  check  upon 
the  calling  subscriber  and  operator's  accuracy  and 
clearness  of  enunciation.  In  dealing  with  the  cen- 
tral office,  the  private-branch  operator  simply  speaks 
like  any  other  calling  subscriber  except  that  incom- 
ing calls  should  always  be  answered  with  the  firm 
name,  "Smith  &  Jones."  Standard  forms  of  ad- 
dress are  important  as  time-savers,  and  tend  to  be- 
come automatic   with   constant   use. 

The  accuracy  of  the  private-branch  operator's 
work  depends  mainly  upon  her  making  sure  that 
she  understands  the  calling  subscriber  correctly ; 
that  she  does  not  plug  into  the  wrong  local  jack, 
through  heedlessness  or  failure  to  understand  the 
calling  subscriber,  and  that  she  repeats  numbers 
wanted  with  clearness  and  accuracy  in  talking  with 
other  operators.  A  little  care  in  these  matters,  added 
to  brevity  and  courtesy  in  address,  will  go  a  long 
way  toward  securing  efficiency  in  the  operation  of 
the  private  exchange,  as  well  as  maintaining  a  high 
standard  of  service  elsewhere  It  is  just  as  impor- 
tant that  private-branch  operation  should  be  good 
as  thj^t  local  branch  trains  on  a  railroad  which  con- 
nect at  junction  points  with  through  expresses  should 
be  run  on  schedule  time. 

Quickness  in  responding  to  all  signals  is  also  a 
matter  of  great  importance.  Owing  to  the  heavier 
traffic  per  wire  found  in  private-branch-exchange 
trunks  than  in  ordinary  subscribers'  lines,  it  is  most 
essential  that  all  trunks  be  released  as  soon  as  pos- 
sible after  their  respective  conversations  have  ceased. 
The  ringing  down  of  a  trunk-line  drop  on  which 
a  cord  is  connected  at  a  branch  exchange  generally 
indicates  trouble,  and  should  receive  the  operator's 
attention  at  once.  If  she  cannot  remedy  the  trouble, 
the  wire  chief  in  charge  at  the  central  office  should 
be  immediately  notified,  providing  he  has  jurisdic- 
tion   over    the    private-branch    excliange.     Naturally 
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the  trank  lines  are  much  more  important  than  tlie 
local  connections  within  the  branch  exchange,  and 
for  this  reason  every  effort  should  be  made  to  keep 
every  trunk  line  in  service  or  available  for  use  at 
all  times.  Slowness  in  pulling  down  connections 
after  disconnect  signals  have  been  received  on  lines 
connected  to  trunks  may  sometimes  result  in  false  . 
or  wrong  signals  being  given  at  either  the  central 
office  or  at  the  telephones  of  private-branch  sub- 
scribers. This  is  one  of  the  reasons  why  the  reading 
of  books  and  papers,  or  the  accomplishment  of 
needlework  by  the  private-branch  operator  should 
not  be  done   when   she  is   on   duty. 

Particular  attention  ought  always  to  be  given  to 
toll  calls.  Not  only  is  lack  of  promptness  in  dis- 
connecting these  likciy  to  lead  to  overcharges  at  the 
central  office,  but  the  trunks  concerned  are  need- 
lessly tied  up,  and  the  efficiency  of  the  service  cor- 
respondingly lowered.  It  is  also  to  the  advantage 
of  the  telephone  company  to  be  able  to  place  its  toll 
lines  at  the  disposal  of  the  succeeding  calling  parties 
as  soon  as  possible.  A  long  chain  of  operations  is 
necc-isary  to  establish  toll  connections ;  the  plant 
involved  is  very  expensive,  and  economy  requires 
that  not  only  should  such  equipment  be  at  work  as 
large  a  part  of  the  time  as  possible,  but  it  should 
be  turned  over  to  waiting  parlies  with  a  minimum 
of  delay.  In  the  same  way,  the  speed  of  attending 
to  local  traffic  inside  the  private  exchange  has  an 
important  influence  upon  the  dispatch  of  the  firm's 
or  company's  business. 

When  more  than  one  operator  is  on  duty  at  a 
private-branch-exchange  switchboard  the  service  can 
be  greatly  facilitated  by  what  is  called  "team  work" 
in  telephone  parlance.  That  is,'  each  operator  should 
endeavor  to  answer  all  calls  within  her  reach,  re- 
gardless of  whether  or  not  they  originate  in  the 
section  of  the  switchboard  directly  in  front  of  her. 
Expressed  colloquially,  the  Donnybrook  Fair  prin- 
ciple of  hitting  every  head  in  sight  is  the  one  to 
follow,  both  in  making  and  destroying  connections. 
In  exchanges  where  the  trunks  are  not  divided 
into  incoming  and  outgoing  groups  it  is  a  good  plan 
for  the  branch  operator  to  plug  into  the  higher  num- 
bered jacks  in  giving  outgoing  calls  to  the  central 
office.  This  is  because  the  best  central-office  prac- 
tice uses  up  the  lower  numbers  in  the  multiple  first 
in  calling  the  private  exchange.  Much  confusion 
in  the  choice  of  trunks  can  be  easily  avoided  by  this 
means.  In  ringing  the  called  stations  of  private- 
branch  exchanges  the  practice  of  the  Bell  companies 
is  to  ring  the  subscriber's  telephone  bell  for  two- 
second  periods  at  intervals  of  about  30  seconds  for 
a  minute  and  a  half,  in  case  no  answer  is  forthcom- 
ing. At  the  expiration  of  this  time  the  operator 
then  announces  that  the  party  wanted  does  not  reply, 
and  asks  if  anyone  else  will  do.  The  connection 
with  the  trunk  jack  should  never  be  taken'  down 
until  the  calling  party  has  been  asked  this  question. 
A  great  advantage  of  the  private-branch  exchange 
is  the  opportunity  it  affords  to  prevent  the  occur- 
rence of  "busy"  and  "don't-answer"  reports.  These 
reports  are  the  bane  of  ordinary  telephone  practice. 
In  case  the  private-exchange  trunks  are  all  found 
busy  many  times  each  day,  more  trunks  should  be 
■installed,  provided  a  study  of  the  service  in  the  pri- 
vate exchange  shows  that  no  unnecessary  delays  arc 
occurring  within  the  limits  of  the  local  exchange 
itself.  If  such  an  exchange  has  a  sufficient  number 
of  trunks  and  care  is  taken  to  respond  to  all  calls 
properly  at  the  local  stations,  "busy"  and  "don't- 
answer"  reports  may  be  cut  down  to  insignificant 
proportions.  In  case  any  single  station  of  the  pri- 
vate exchange  is  overburdened  with  calls,  it  is  a 
matter  of  slight  difficulty  to  arrange  for  the  recep- 
tion of  a  part  of  these  on  another  telephone  in  the 
same   office. 

One  of  the  most  inexcusable  faults  in  operating  is 
the  "cutting  off"  of  subscribers  before  the  end  of 
their  conversation.  It  is  almost  always  caused  by 
operators'  carelessness,  and  should  be  strongly 
guarded  against. 

Uniformity  in  phrasing  telephone  numbers  is  a 
mark  of  good  service.  Its  attainment  is  a  matter 
of  importance  to  both  subscriber  and  operator.  Ex- 
amples of  good  practice  in  this  respect  are  given 
Ijelow.  The  word  O  is  used  instead  of  the  word 
"naught." 

Number.  Pronunciation. 

Main-6000  Main-Six  thousand 

Main-3Cia7   Main-Three-double  0-seven 

Main-5222  Main-Five-two-double  two 

Main-9870  Main-Nine-eight-seven-0 

Main-1717   Main-One-seven-one-seven 

Main-641 1    Vain-Six-four-double  one 

Main-55oS  ^  If  in-Double  five-O-eight 

irain-4^2-b 'Vfain-four-lhree-two-b 

Main-32,V5 Main-Three-two-three-ring    five 

It  is  desirable,  as  before  stated,  that  the  practice 
of  calling  subscribers  by  name  instead  of  by  number 
should  be  restricted  to  the  heads  of  departments  or 


members  of  the  firm,  in  large  private  exchanges. 
This  does  not  apply  so  much  to  local  connections 
inside  the  exchange  as  to  outside  calls.  Th^re  is  con- 
siderable danger  that  the  private-branch  operator 
will  have  too  much  w^ork  to  do  if  this  practice  is 
followed  to  any  extent.  The  time  of  some  officials, 
however,  is  so  valuable  that  the  employment  of  an 
additional  operator  may  be  justified  by  the  conve- 
nience of  giving  names  instead  of  numbers.  Under 
no  circumstances,  however,  is  it  advisable  for  the 
private-branch  operator  to  give  the  central-office  op- 
erator subscribers'  names  in  place  of  numbers.  In 
this  connection  it  may  be  noted  that  the  best  practice 
of  today  precludes  the  printing  of  specific  telephone 
numbers  on  the  stationery  and  advertising  matter  of 
a  company.  It  is  far  better  to  use  the  words  "Tele- 
phone connection"  than  to  risk  the  inconvenience  of 
a  change  in  number,  wdiich  is  oftentimes  unavoidable 
on  the  part  of  the  telephone  company. 

Another  point  which  makes  for  good  service  con- 
sists in  both  the  private-exchange  and  the  central- 
office  operators  taking  care  to  complete  any  call 
started  over  a  particular  trunk  line,  over  that  par- 
ticular trunk,  rather  than  beginning  the  call  again 
o\er  some  other  trunk  line. 

Considerable  time  can  be  saved  by  preparing  a  list 
of  the  stations  served  by  a  private-branch  exchange, 
giving  the  names  of  departments,  officers  and  other 
employes  who  are  reached  by  every  line  in  operation. 
This  list  ought  also  to  include  all  telephones  which 
are  to  be  connected  to  the  central  office  outside  reg- 
ular business  hours,  giving  the  number  of  the  trunk 
line  to  which  each  station  is  to  be  connected.  Great 
care  is  necessary  at  night  in  setting  up  these  con- 
nections, as  considerable  delay  and  trouble  are  liable 
to  ensue  if  the  plugs  are  left  in  the  wrong  jacks. 
Particularly  is  this  true  in  railway  offices.  Each 
private-branch  telephone  which  is  on  duty  out  of 
hours  should  have  a  copy  of  that  part  of  the  list 
which  shows  the  stations  and  trunks  which  are  con- 
nected through  to  the  central  office.  It  is  scarcely 
necessary  to  say  that  the  central  office  should  also 
have  the  same  information. 

The  detailed  operation  of  the  private  switchboard 
should  be  reduced  to  the  simplest  possible  duties. 
The  connections  may  be  made  rather  complicated 
without  much  harm,  but  good  service  depends  much 
upon  simple  operation.  In  case  the  board  is  not 
working  perfectly,  no  time  should  be  lost  in  notify- 
ing the  proper  authorities,  and  an  inspection  of  its 
working  parts  ought  always  to  be  made  as  soon  as 
the  operator  begins  her  day's  work.  If,  for  any 
cause,  the  operator  ip  obliged  to  leave  the  switch- 
board, care  should  be  taken  to  switch  in  the  night 
bell,  so  that  calls  shall  not  come  in  unheeded. 

It  is  probable  that  the  future  holds  in  store  great 
changes  in  the  methods  of  handling  traffic  at  tele- 
phone central  offices,  judging  both  from  past  expe- 
rience and  present  progress.  The  apparatus  which 
is  standard  today  becomes  obsolete  tomorrow,  and 
prediction  of  the  types  of  even  five  years  hence  is 
well  nigh  impossible.  The  private-branch  exchange 
has  undergone  considerable  modification  also  since 
its  inception,  especially  in  relation  to  methods  of  sig- 
naling and  current  supply.  As  a  form  of  telephone 
service,  however,  it  has  undoubtedly  come  to  stay, 
and.  as  far  as  can  be  foreseen,  it  will  remain  with 
ns,  increasing  in  importance  as  long  as  the  telephone 
is  a  factor  in  business  life. 


Telephone  News  From  The  Northwest. 

The  M'aple  Leaf  Telephone  Company  has  installed 
a  new  lOO-capacity  switchboard  at  Braham.  ilinn. 

The  Citizens'  Telephone  Company  will  erect  a  large 
brick  exchange  building  at  Racine.  Wis. 

The  Farmers'  Co-operative  Telephone  Company  of 
New  Sweden,  Minn.,  has  been  incorporated  with 
a  capital  of  $12,000.  J.  H.  Nutter  is  president,  and 
E.  B.  Rounsville,  secretary. 

The  Shakopee  (Minn.)  Telephone  Company  has 
been    incorporated   by  J.    B.    Ries   and  others. 

S.  H.  Dick  has  resigned  as  manager  of  the  local 
telephone   exchange   at   Long   Prairie,   Minn. 

The  Interurban  Telephone  Company  of  Alexan- 
dria, Minn.,  has  raised  the  rental  for  that  village 
to  $2.50  for  business  connections  and  $1.50  for  resi- 
dence, the  change  being  effective  July  ist. 

.\  telephone  war  is  on  at  Sioux  Falls,  S.  D.  Re- 
cently the  meat  dealers  announced  that  on  July  1st 
they  w^ould  drop'  the  Northwestern's  service  and 
would  use  the  Citizens'  exclusively.  Thereupon  the 
Northwestern  is  understood  to  have  decided  to  start 
a  meat  market  on  that  date. 

The  Northwestern  Telephone  E.xchange  Company 
lias  fitted  up  a  new  office  in  Lake  City,  M'inn.,  and 
has  withdrawn  its  toll  connection  from  the  Dwelle 
Telephone   Company. 

The  Independent  telephone  companies  about  Coun- 
cil Bluffs,  Iowa,  will  unite  to  build  an  exchange  at 
that  city,  and  ask  for  a  franchise. 

The  "Farmers'  Connective  Telephone  Company  will 
soon  establish  an  exchange  at  Bonaparte,  la.       R. 


Ohio  Telephone  Notes. 

The  Ohio  Supreme  Court  has  affirmed  the  decis- 
ions of  the  Common  Pleas  and  Circuit  courts  in 
the  case  of  the  city  of  Findlay  against  the  Findlay 
Home  Telephone  Company,  in  which  the  munici- 
pality sought  to  restrain  the  company  from  charging 
higher  rates  for  service  tnan  were  fixed  by  the 
ordinance  under  which  it  is  operating.  The  com- 
pany was  limited  to  $12  per  year  on  residence  tele- 
phones by  this  instrument.  It  began  taking  orders 
at  this  figure  and  after  about  2CO  contracts  had  been 
secured  the  price  \vas  raised  to  $18  and  about  600 
contracts  were  made.  Charles  Micklin  brought  suit 
to  prevent  the  company  from  removing  his  telephone 
after  he  had  refused  to  pay  more  than  $12  under  his 
contract  for  $18.  A  full  hearing  was  given  in  the 
Circuit  Court  and  the  decision  was  that  the  City 
Council  has  no  more  right  to  set  the  price  for  tele- 
phone service  than  for  groceries,  dry  goods  or  other 
like  commodities.  The  case  was  then  taken  to  the 
Supreme  Court  and  the  two  decisions  were  con- 
firmed. The  same  question  is  up  in  Cleveland. 
President  Dickson  felt  so  certain  that  the  company 
at  Findlay  was  right  in  the  position  it  had  taken 
that  he  was  willing  to  follow  the  same  course  in 
regard  to  rates,  and  it  is  altogether  probable  that 
the  Cuyahoga  Telephone  Company  will  now  be  able 
to  proceed  with  its  work. 

Residents  of  Bryden  Road,  Columbus,  are  opposed 
to  the  plan  of  the  Central  Union  Telephone  Com- 
pany to  put  down  a  new  set  of  poles  on  that  aristo- 
cratic thoroughfare.  For  years  small  poles  have 
been  used  there,  and  the  people  object  to  the  large 
ones  that  are  to  be  put  in. 

Manager  Hamlin  of  the  Home  Telephone  Com- 
pany at  Toledo  reports  that  improvements  and  ex- 
tension to  the  system  amounting  to  $150,000  have 
been  made  the  last  year  and  that  the  money  has 
been  taken  from  the  earnings  and  not  raised  by  the 
sale  of  bonds  as  was  thought.  The  company  has 
been  answering  an  average  of  160,000  calls  a  day,  or 
about  22  calls  per  telephone. 

The  City  and  Suburban  Telephone  Company  of 
Cincinnati  has  followed  the  example  of  the  United 
States  Telephone  Company  and  is  now  sending  out 
weather  reports  to  its  subscribers.  The  reports  reach 
Hamilton,  Clermont  and  Butler  counties  in  Ohio  and 
Campbell,  Kenton,  Boone  and  Pendleton  counties  in 
Kentucky. 

The  Camden  Telephone  Company  will  endeavor 
as  soon  as  possible  to  connect  with  the  Home  Tele- 
phone Company  of  Hamilton  at  Somerville  in  order 
to  secure  a  direct  line  to  Cincinnati.  The  company 
now  has  12  party  lines  either  completed  or  under 
construction  and  will  give  service  to  more  than 
120  country  subscribers.  College  Corner  is  on  a 
direct  line  with  the  Camden  exchange  and  free 
service  is  given  to  all  p.^trons.  C. 


Indiana  Telephone  items. 

Two  new  telephone  companies  were  incorporated 
during  the  week — the  Scireleville  Telephone  Com- 
pany of  Scireleville,  wqth  a  capital  stock  of  $5,000, 
and  the  Farmers'  Mutual  Telephone  Company  of 
Switzerland    County,    capital    stock    $6,000. 

The  New  Telephone  Company  at  Bloomingion  is 
replacing  the  old  telephone  poles  with  much  longer 
ones.  The  new  poles  will  take  the  wire  above  the 
electric-light  wires  and  this  will  stop  the  buzzing 
noise  at  night  so  troublesome  now.  The  company 
will  continue  to  make  other  improvements  during 
the  summer  and  expects  to  expend  $25,000  in  better- 
ing the  local  system. 

Over  6,000  farmers  in  Indiana,  who  live  remote 
from  city  or  town,  are  now  receiving  the  daily 
weather  report  or  forecast  of  the  government 
weather  bureau  by  telephone. 

The  majority  of  the  telegraph  superintendents  at- 
tending the  Indianapolis  convention  who  took  a  part 
in  the  discussion  relative  to  the  merits  of  the  tele- 
phone were  of  the  opinion  that  the  telephone  would 
some  day  supplant  the  telegraoh  in  the  direction  of 
trains.  Indeed  the  convention  went  so  far  as  to 
appoint  a  committee  to  confer  with  the  American 
Railway  Association  in  regard  to  authorizing  the 
use  of  telephones  as  a  standard  for  handling  train 
orders  the  same  as  is  now  done  by  means  of  the 
telegraph.  F. 

Southeastern  Telephone  Developments. 

The  returns  of  the  Southern  Bell  Telephone  Com- 
pany accepted  r.ecently  by  the  comptroller  general  of 
Georgia  show  an  increase  of  $150,263  over  those  of 
last  j'ear,  $116,910  being  on  the  tangible  property 
and  the  remainder  on  the  franchise. 

The  charter  of  the  Charleston  (S-  C.)  and  Sea 
Island  Telephone  Company  has  been  filed,  with  a 
capital  of  $15,000.  This  company  succeeds  a  former 
organization  operated  in  connection  w'ith  the  Gordon 
system. 

The  telephone  system  of  Rome.  Ga.,  was  damaged 
recently  to  the  extent  of  $500  and  200  telephones 
were  put  out  of  business  by  contact  with  a  trolley 
w'ire.  Experts  from  .Atlanta  were  called  upon  to 
repair  the  damage  done  to  the  cable. 

The  Gass  Bridge  Telephone  Company  of  Greene 
County.  Tenn.,  has  been  chartered  with  $300  capital. 
W.  S.  Babb  is  interested. 

.■\  long-distance  telephone  line  will  be  constnicted 
between  Natchez,  Miss.,  and  Jonesville.  I-a,.  by  the 
Cumberland    Telephone   and    Telegraph    Company. 
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District  Heating.^ 
Bv  E.  F.  McCabe,  D.  F.  McGee  and  C.  R.  Maun- 

SELL. 

It  has  been  the  effort  of  this  committee  to  learn, 
if  possible,  the  present  condition  of  district  heating 
as  an  auxiliary  to  central-station  lighting  and  power 
supply  from  a  physical  and  financial  point  of  view 
for  the  benefit  of  those  companies  now  engaged  in 
heating  and  those  that  have  this  subject  under  con- 
sideration. 

A  list  of  24  questions  was  prepared  and_  sent  out, 
with  an  explanatory  circular  letter  outlining  the 
objects  of  the  committee,  and  requesting  replies  in 
percentages,  which  it  was  thought  would  meet  with 
the  least  objection  from  central-station  managers. 

Of  100  companies  addressed  52  made  reply;  36 
operating  steam  and  16  operating  hot-water  systems. 
A  comparative  schedule  of  11  of  the  most  pertinent 
questions  and  replies  is  submitted.  From  these  data 
the  committee  makes  its  suggestions  and  recommen- 
dations. 

The  schedule  gives  a  fair  insight  as  to  the  rela- 
tion of  investment  and  income  from  healing  systems 
as  compared  with  lighting  and  power  properties  and 
revenues,  and  demonstrates  that  when  once  estab- 
lished they  grow  better  each  year.  It  also  shows 
what  proportion  of  fuel  cost  can  be  paid  with  heat- 
ing income. 

A  comparison  of  the  cost  of  steam  coal  and  do- 
mestic coal  would  indicate  that  the  central  station 
had  a  tremendous  advantage  in  first  costs  of  opera- 
tion, and  it  follows  that  if  the  same  care  is  exer- 
cised in  the  sale  of  heat  as  in  the  sale  of  current  a 
combined  propert}"^  will  show  better  returns  on  the 
money   invested. 

The  committee  recommends  that  a  standard  form 
of  accounting  be  used  by  all  companies  operating 
heating  systems,  and  submits  herewith  for  the  ap- 
proval of  the  association  such  a  schedule.  Further, 
the  committee  suggests  that  central-station  managers 
give  this  point  careful  and  immediate  attention  so 
that  they  may  derive  by  next  year  the  benefits  from 
the  adoption  of  such  a  form. 

Comparative    Statement    Revenue    and    Expenses, 
Season  of  190-  and  190-. 


Healing  Department. 
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It  is  the  idea  of  the  committee  in  making  this 
suggestion  that  it  would  be  well  for  operating  com- 
panies to  keep  an  account  of  this  character  (sep- 
arate, if  necesary,  from  their  general  accounting), 
so  that  for  future  reference  comparisons  could  be 
made  by  proportions. 

It  is  thought  that  this  would  be  of  value  to  many 
in  comparing  the  work  of  tlieir  company  with  that 
of  others,  and  it  will  enable  the  committee  to  formu- 
late suggestions  that  will  materially  assist  in  bring- 
ing up  the  standing  of  district  heating. 

The  replies  to  question  No.  5,  as  follows,  "What 
per  cent,  of  gross-heating  income  do  you  charge 
to  operating  expenses?"  are  in  many  cases  not  to 
the  point  and  indicate  a  lack  of  knowledge  "of  this 
important  feature,  which  is  to  be  regretted.  We 
therefore  suggest  that  an  effort  be  made  by  the  man- 
agement of  companies  operating  heating  plants  to 
determine,  as  closely  as  local  conditions  will  per- 
mit, the  cost  of  supplying  heating  service. 

In  many  cases  this  can  be  arrived  at  only  on  an 
approximate  basis,  and  for  the  benefit  of  those 
interested  we  suggest  the  following  method  for 
determining  such  costs: 

Costs  should  be  figured  for  each  month  separately. 
Total  pounds  coal  burned 

-■^  = ; ■  =  Pounds  coal  per  kilowatt  (heating 

Total  output  m  kilowatts  months-) 

Average 

Total  pounds  coal  burned  fall  non-heating  months)  per  kilo" 
^~~      ;  ; ~ =watt  (non- 

Total  output  in  kilowatts  [all  non-heating  months)        heating 

months.) 
A— B=Total  pounds  coal  per  kilowatt  chargeable   to   heating  sys- 
tem. 
Charges: 

Coal,  as  above,  together  with  proportionate  amounts  of  water, 
labor  m  boiler-room  and  boiler  repairs:  also  total  of  all 
charges  in  direct  connection  with  heating  system. 

It  will  be  found  that  in  many  cases  this  basis  will 
not  gjve  accurate  results  on  account  of  the  varying 
load  factors  on  each  individual  plant  in  summer  and 
winter,  and  particularly  in  the  cases  of  condensation 
plants:  a  proper  modification  of  the  suggested  basis 
may  be  safely  left  to  the  operating  superintendent. 

I.  Report  of  committee  presented  to  the  National  Electric 
Light  Association   at   Boston,   May   26.    1904. 
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It.  is  evident  from  the  reports  that,- from  a  me- 
chanical standpoint,  the  meter  has  not  been  fully 
perfected.  This,  no  doubt,  can  be  attributed  to  the 
short  time  that  it  has  been  on  the  market,  and  the 
consensus  of  comment  indicates  failures  in  nechan- 
ical  detail  rather  than  of  the  principle  involved  in 
its  construction. 

It  is  also  desirable  that  some  form  of  metp*"  be 
devised  for  hot-water  systems,  judging  from  replies 
to  question  No.  7  by  company  No.  41,  operating  a 
hot-water  system,  which  is  as  follows,  ''I  believe 
meters  would  be  the  best.  It  would  undoubtedly 
keep  the  doors  and  windows  closed." 

A  set  of  standard  rules  and  specifications  for  in- 
side piping,  if  enforced,  would  solve  many  a  problem 
as  to  the  way  in  which  pressures  now  required  may 
be  materially  reduced-  This  is  clearly  shown  by  the 
replies  to  questions  Nos.  10,  11,  12,  13,  14  and  15. 

The  committee  cannot  too  strongly  urge  that  these 
questions  and  'replies  be  given  the  most  careful  con- 
sideration, as  here  lies  the  bulk  of  the  difficulties 
in  the  way  of  securing  maximum  benefit. 

Discussion. 

C.  H.  Parker.  Boston,  Mass. :  The  report  of  the 
committee  on  district  heating  is  excellent  and  great 
credit  is  due  it.  There  are,  however,  a  number  of 
points  not  touched  on  in  the  report  which  seriously 
change  the  simple  building-heating  proposition  in 
this  city.  In  the  past  I  have  been  intimately  con- 
nected with  two  steam-heating  systems  in  Boston, 
neither  one  of  which  could  be  reduced  to  the  simple 
proposition  of  heating  buildings  in  the  cold  months, 
as  the  customers  demanded  high-pressure  steam 
all  tlie  year  around  for  cooking  and  power  purposes. 
One  of  the  systems  comprised  five  hotels,  one  lunch 
room  and  bar,  one  theater,  one  Turkish  bath  parlor 
and  II  other  buildings. 

The  total  radiating  surface  of  this  heating  system 
was  a  little  over  30,000  square  feet.  In  order  to  get 
this  on  our  system  we  had  to  g:ive  high-pressure 
steam  all  the  year  round  to  the  following  apparatus : 
five  large  hot-water  heaters,  one  hot-water  urn  for 
afternoon  tea,  etc.,  11  coffee  urns,- 10  dish  warmers, 
five  steam  tables  or  serving  tables,  23  stock  kettles 
and  vegetable  boilers,  one  live  steam  j  et  for  hot 
water,  one  oyster  stew  pan,  one  Qgg  boiler,  one  dish 
washer  and  engine,  two  elevator  pumps,  one 
ammonia  compressor  on  refrigerating  system,  and 
seven  small  pumps  used  for  pumping  bilge  water 
from  basements  below  the  level  of  the  main  street 
sewer.  Altogether,  there  were  6g  pieces  of  apparatus 
taking  high-pressure  steam  all  the  year  round. 

Some  of  them,  of  course,  could  be  put  on  a  con- 


densation meter,  but  some  of  them  blew  the  steam 
right  into  the  material  to  be  cooked,  and  these  could 
not  be  metered.  There  is  no  way  of  estimating  what 
their  all-year  consumption  is  with  any  accuracy  as  a 
test  made  today  may  not  be  within  100  per  cent,  of 
what  it  was  last  month  or  what  it  may  be  next 
month.  A  careful  test  of  four  months*  duration  in 
this  high-pressure  system  shows  a  yearly  consump- 
tion of  about  3,500  tons  of  coal,  while  the  heating 
of  the  buildings  used  1,700  tons  of  coal  during  the 
season.  The  four  months'  test  referred  to  showed 
that  the  heating  system  was  returning  a  good  profit, 
but  that  the  power  system,  as  I  have  called  it,  did 
not.  This  whole  business  was  given  up  when  the 
station  was  shut  down  and  turned  into  a  sub-station. 

The  other  heating  system  was  not  as  badly  handi- 
capped with  high-pressure  steam  customers,  but  still 
there  were  some,  notably  a  large  lunch  room  doing 
practically  all  its  cooking  with  live  steam,  a  gold- 
leaf  stamping  concern,  and  a  few  elevator  pumps 
and  engines.  There  were  22  buildings  heated  by 
the  exhaust  from  the  engine,  which  was  super- 
heated about  125  degrees  in  the  boiler  flue.  One- 
half  to  three  pounds  was  sufficient  to  do  the 
heating  in  any  weather.  In  the  coldest  weather, 
however,  some  live  steam  was  needed,  but  not  a  great 
deal.  In  this  plant  also  the  heating  was  very  pro- 
fitable, while  the  high-pressure  steam  system  was  un- 
profitable. There  was  very  little  on  this  system, 
however,  that  could  not  have  been  measured  by  a 
condensation  meter.  Considerations  entirely  out- 
side of  the  heating  question  led  to  a  discontinuance 
of  this  plant. 

My  experience  shows  me  that  a  pure  heating  busi- 
ness can  be  made  quite  profitable  in  a  city  even 
where  live  steam  is  used  for  heating,  and  that  all 
the  quantities  are  well  enough  known,  so  that  the 
cost  can  be  closely  approximated,  but  that  when 
high-pressure  steam  is  furnished  for  cooking  and 
power  the  greatest  care  must  be  taken  to  determine 
the  steam  used,  for  the  quantities  will  surprise  the 
uninitiated.  The  only  fair  way  is  to  measure  all 
condensation  by  a  meter.  Do  not  attempt  to  supply 
steam  to  another  man's  engine  or  pump  unless  you 
assume  at  the  same  time  all  repairs  needed  to  keep 
it  in  condition;  for  the  owner  of  an  engine  paying 
flat  rate  for  steam  for  it  will  not  spend  one  cent  for 
repairs  until  he  is  forced  to. 

E.  J.  Richards,  Newburg,  N.  Y. :  I  ask  if  any" 
of  the  members  can  give  any  information  as  to  the 
deterioration  of  their  mains  in  the  underground  con- 
struction? 

Mr.  McCabe:  As  to  the  deterioration  of  the  un- 
derground mains,  I  will  say  that  out  of  52  members 
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reporting,  only  five  or  six  made  any  charges  for 
deterioration  in  underground  mains.  One  company 
reported  only  an  expense  of  2.5  per  cent,  for  the 
maintenance  of  underground  mains;  another  com- 
pany, in  business  eight  years,  had  no  expense  what- 
ever for  keping  up  the  underground  mains. 

Paul  Doty,  St.  Paul,  Minn. :  I  would  inquire  if 
the  committee  has  considered  to  what  account  should 
be  credited  the  net  earnings  from  the  operations  of 
the  steam  plant?  They  submit  a  form  for  compara- 
tive statement  of  revenue  and  expenses.  They  have 
on  the  form,  line  15,  net  earnings.  What  I  would 
like  to  know  is — is  steam  heating  treated  as  a 
residual  account  and  credited  to  the  coal  for  steam 
generated,  in  the  analysis  of  the  expenses,  or  do  they 
treat  the  earnings  from  steam-heating  plant  as  an 
item  of  income,  and  credit  to  it  the  general-earnings 
account?  It  is  the  practice  of  some  gas  companies 
to  credit  the  residual  to  the  cost  of  coal  carbonized, 
and  there  is  a  variety  of  opinion  as  to  the  proper 
method  of  procedure,  and  I  would  like  the  informa- 
tion of  the  members  in  regard  to  the  disposition  of 
revenues   from  steam  in  electric  heating. 

Mr.  McCabe:  It  is  the  committee's  recommenda- 
tion that  the  heating  accounts  be  kept  separate  from 
the  electric-lighting  and  supply  account.  We  sug- 
gest that  you  charge  to  the  heating  account  that 
amount  of  coal  per  kilowatt  during  the  heating 
months  above  that  used  during  the  non-heating 
months,  and  for  labor  and  expenses  we  recommend 
you  charge  per  unit  so  many  pounds  of  coal  to  the 
heating  system  above  the  amount  used  for  electric- 
lighting  output. 

R.  M.  Kimball,  Kenosha,  Wis. :  I  do  not  think 
that  the  committee's  report  takes  in  consideration  the 
distribution  expenses,  which  include  the  proportion 
of  expense  of  management,  complaint  work  and  gen- 
eral expenses.  There  is  no  question  that  these 
factors  bear  on  this  important  part  of  the  work.  It 
has  been  the  experience  of  the  several  plants  with 
which  I  am  connected  that  on  accoimt  of  expan- 
sion and  contraction  there  has  been  a  great  deal  of 
money  lost  from  leakage  caused  by  this  expansion. 

Arthur  Williams,  New  York:  It  is  unquestion- 
ably true  that  the  supplying  companies  suffer  great 
disadvantage  in  negotiating  large  contracts  through 
their  inability  to  supply  steam  for  heating  purposes. 
The  argument  is  frequently  advanced  that,  having 
to  maintain  steam  service,  the  additional  cost  of  sup- 
plying electric  light  and  power  from  that  source  is 
very  slight.  A  reference  is  also  advanced  in  favor 
of  a  private  plant,  that  through  its  operation  the 
exhaust  steam  will  be  sufficient  for  the  heating,  and 
therefore  the  heating  service  may  be  obtained  for 
nothing.  In  this  argument  sight  is  lost  of  the  fact 
that  before  occupancy  the  building  must  be  heated. 
At  that  time  there  can  be  no  exhaust  steam  unless  the 
machinery  is  operated  unnecessarily,  and  therefore 
extravagantly,  and  consequently  only  live  steam  can 
be  used.  The  coal  consumed  in  generating  the 
steam  is  necessarily  additional  to  any  coal  consump- 
tion by  the  power  plant.  As  a  usual  thing,  the  fur- 
ther and  more  important  fact  is  not  advanced  that 
the  steam  supplied  through  the  complication  of  the 
steam  engine  or  pump  is  obtained  with  an  average 
expenditure  of  fuel  of  not  less  than  10  pounds  per  in- 
dicated horsepower;  sometimes  as  high  as  20 
pounds.  Steam  heating  directly  can  be  obtained  by 
an  expenditure  of  five  pounds  of  coal  per  boiler 
horsepower.  Thus,  for  an  equivalent  volume  of 
heating,  the  coal  expenditure  is  at  least  double  in 
the  case  of  the  private  plant.  A  good  rule  to  follow 
in  connection  with  this  matter  is  to  estimate  the  in- 
stallation of  a  boiler  horsepower  for  every  S.ooo  to 
15,000  cubic  feet  of  contents.  The  smaller  number 
relates  to  hotels,  apartments  and  office  buildings,  and 
the  larger  to  department  stores  and  buildings  of  that 
nature.  Such  factors  as  window  area  and  exposure 
will,  of  course,  enter  into  the  final  calculations,  but 
the  figures  given  are  sufficiently  general  and  broad 
to  enable  anyone  to  obtain  an  approximately  accu- 
rate result.  The  coal  consumption  should  be  based 
upon  an  average  load  of  three-fifths  of  the  maximum 
boiler  installation  at  an  average  consumption  as  be- 
fore stated  of  five  pounds  of  coal  per  boiler  horse- 
power. The  possession  of  these  figures  will  be 
found  an  advantage  in  negotiating  contracts  in 
which  a  steam-heating  service  enters  as  a  factor  in 
the  final  determinations. 

The  advantage  possessed  by  thus  figuring  the  in- 
stallation of  plants  which  require  steam  service  we 
have  recognized  and  we  have  in  a  number  of  in- 
stances offered  to  supply  steam  heat  from  the  boil- 
ers on  the  premises,  supplying  the  fuel  and  using 
our  own  men.  In  no  instance  has  our  offer  been 
accepted,  but  through  the  medium  of  a  low  maxi- 
mum cost  placed  upon  the  heating  service  it  has  had 
the  effect  of  bringing  us  the  desired  contract.  It 
will  be  found  that  heating  service  can  be  had  at  a 
cost  to  company  of  from  0.15  to  0.03  of  a  cent  per 
cubit  foot  of  contents,  depending  upon  the  size  and 
character  of  the  building. 
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CORRESPONDENCE. 


Great  Britain. 

London,  June  11. — During  the  last  few  months 
two  legal  cases,  interesting  to  electrical  engineers, 
have  been  decided.  Both  have  reference  to  the  vibra- 
tion caused  to  surrounding  properties  by  electric- 
generating  stations,  and  they  serve  to  reveal  one  of 
the  anomalies  existing  in  the  law  in  England  at 
present.  One  case  concerned  a  London  Borough 
Council  and  the  other  a  provincial  electric-supply 
company,  and  each  authority  had  to  pay  an  exor- 
bitant price  in  order  to  purchase  the  freehold  of  the 
properties  owned  by  the  claimant.  It  appears  that 
the  present  state  of  the  law  relating  to  electric-gen- 
erating stations  in  Great  Britain  is  that  if  the  land 
for  the  power  house  is  acquired  by  agreement  the 
electric-supply  authority  is  liable  to  action  for  dam- 
ages in  respect  of  nuisance,  owing  to  vibration.  If, 
however,  the  land  is  acquired  compulsorily  by  act 
of  Parliament  no  such  liability  exists.  Therefore  a 
little  uniformity  is  necessary.  In  the  two  cases 
mentioned  an  injunction  was  granted  to  abate  the 
nuisance.  Therefore  the  authorities  were  either  to 
discontinue  supply,  which  they  would  be  prevented 
from  doing  by  law,  or  else  to  pay  any  price  that 
might  be  asked  for  the  adjoining  property.  In 
order  to  endeavor  to  remedy  this  condition  of  aft'airs 
the  St.  Pancras  Borough  Council  called  a  confer- 
ence of  electrical  undertakings  last  week,  and  a  sub- 
committee was  appointed  to  deal  with  the  matter 
and  report,  with  the  object  of  sending  in  a  petition  to 
Parliament  giving  compulsory  powers  to  purchase 
land  in  every  case,  and  also  endeavoring  to  arrange 
that  all  authorities  who  have  in  the  past  acquired 
their  land  by  agreement  should  be  placed  in  the 
same  position  as  those  who  have  acquired  by  com- 
pulsion. 

Some  important  extensions  have  been  made  to 
the  electric-tramway  systems  in  and  around  Lon- 
don during  the  last  few  days.  The  London  County 
Council  has  just  completed  the  conversion  of  a 
length  of  cable  tramway  in  the  south,  and  a  still 
further  length  will  be  put  into  operation  in  a 
very  short  time.  A  new  route  from  London  to 
Uxbridge,'  built  by  the  London  United  Tramways 
Company,  of  which  Mr.  Yerkes  is  now  chairman,  has 
also  been  completed,  officially  inspected  and  opened 
for  trafiic. 

The  power  station  which  is  being  built  by  the 
Metropolitan  Railway  Company  as  distinct  from  the 
Metropolitan  District  Railway  Company  is  fast  near- 
ing  completion.  In  the  engine  room  there  are  three 
3.500-kilowatt  turbo-alternators  capable  of  giving 
17,000  horsepower  during  heavy  periods  of  traffic. 
It  is  also  probable  that  another  set  of  this"  output 
will  be  added  almost  immediately.  There  are  10 
boilers,  each  having  the  capacity  to  evaporate  20,000 
pounds  of  water  per  hour  to  a  steam  pressure  of  180 
pounds  per  square  inch.  The  generating  pressure 
is  11,000  volts,  but  this  will  be  transformed  and  con- 
verted at  nine  sub-stations  to  600  volts  continuous 
current.  All  the  trains  will  be  built  of  non-inflam- 
mable material.  Trains  will  be  made  up  of  six  cars, 
the  two  end  ones  being  motor  cars.  The  horsepower 
of  the  motor  upon  the  latter  will  be  1,200.  The  com- 
pany is  spending  a  sum  of  $7,250,000  upon  the  work 
of  electrifying  its  steam  lines. 

An  extension  of  the  electric-railway  service  on 
the  Northeastern  railway  is  to  be  opened  in  a  few 
days. 

Tunbridge  Wells,  which,  a  year  or  two  back,  had 
an  unfortunate  experience  with  its  municipal  tele- 
phone system,  is  now  in  trouble  with  its  electric- 
light  undertaking.  A  proposal  was  made  to  apply 
for  parliamentary  powers  to  increase  the  scope  of 
the  undertaking  in  regard  to  free  wiring,  hiring  out 
motors,  etc.,  but  a  determined  effort  was  made  to 
prevent  it  Several  members  of  the  electric-lighting 
committee  stigmatized  such  municipal  trading  as 
this  as  immoral  trading.  Eventually  the  proposal 
was  defeated  by  four  votes. 

An  agreement  has  been  come  to  between  the 
postmaster-general  and  the  National  Telephone  Com- 
pany for  intercommunication  in  the  Newcastle  dis- 
trict. 

All  appearances  point  to  the  fact  that  in  spite 
of  what  the  public  has  been  led  to  expect  the  gov- 
ernment will  not  buy  out  the  National  Telephone 
Company  in  accordance  with  the  terms  of  its  license- 
Under  the  license  the  postmaster-general  has  power 
to  purchase  the  company's  undertaking  after  Decem- 
ber 31,  1904,  by  .giving  six  months*  notice,  so  that 
if  this  course  is  to  be  followed  the  notice  will  have 
to  be  given  on  the  30th  of  this  month.  Apparently 
this  is  not  to  be  so,  as  the  postmaster  has  stated 
that  he  cannot  at  present  give  the  House  of  Com- 
mons any  details  of  what  he  proposes  to  do.         G. 


New  York. 


question  of  compensating  the  owners  affected  by  the 
Park  Avenue  tunnel  to  be  used  for  the  electric 
tracks  of  the  New  York  Central  Railroad  have 
reported  this  week  that  public  interest  demands  that 
no  obstacles  should  be  put  in  the  way  of  the  com-* 
pletion  of  the  tunnel,  and  that  the  owners  should 
be  duly  compensated  for  damage  to  the  property. 

Details  have  been  made  public  this  week  of  a 
comprehensive  system  of  police  street  telephones 
covering  the  entire  city  of  New  York.  Brooklyn  has 
had  such  a  system  for  the  last  20  years,  and  last  year 
the  lower  part  of  Manhattan  was  so  equipped,  so 
that  there  are  now  below  Fifty-ninth  Street  about 
660  police  telephone  stations  existent.  These  sta- 
tions connect  with  switchboards  in  the  29  local  sta- 
tion houses  and  each  switchboard  can  be  connected 
with  the  headquarters  at  Mulberry  Street.  From 
Mulberry  Street  there  are  extensions  to  each  outly- 
ing station  house,  and  such  of  these  as  have  not  yet 
been  equipped  with  street  connections  are  to  be  so 
connected  without  delay.  The  work  is  done  by  the 
New  York  Telephone  Company,  the  operators  being 
supplied  by  the  city.  The  silver-colored  call  boxes, 
placed  at  the  street  corners,  consist  of  a  telephone 
transmitter  and  receiver  and  a  call  bell  placed  in  a 
cast-iron  box  securely  fastened  to  the  wall  of  a 
building;  six  of  these  telephone  stations  comprise 
one  circuit.  Each  patrolman  is  provided  v;ith  a 
key  and  is  required  to  report  to  the  station  house 
at  a  designated  time  in  each  hour. 

The  Edison  Company  has  completed  the  electrical 
outfitting  of  the  "Fourteenth  Street  Store,"  just 
opened  by  Henry  Siegel.  Features  of  the  equipment 
are  the  electric  escalators.  Current  for  the  whole 
building  is  supplied  from  the  Edison  mains. 

The  McComb  Dam  bridge  across  the  Harlem 
River  at  One-hundred-and-fifty-fifth  Street,  Man- 
hattan, is  now  operated  by  a  20-horsepower  electric 
motor  worked  from  a  controller  of  the  trolley-car 
type.  The  bridge  is  412  feet  long  and  weighs  3,800 
tons.  It  requires  only  four  minutes  to  open  the 
draw  as  compared  with  six  minutes  hitherto. 

J.  F  Calder  of  this  city  is  the  local  representative 
on  the  directorate  of  the  newly  incorporated  Dossert 
Electrical  Appliance  Company,  capitalized  at  $5,000. 
The  other  directors  are  James  C  Minehan  of  Al- 
bany, N.  Y..  and  W.  F.  Blake  of  South  Beach,  Conn. 

North  Beach,  a  pleasure  resort  a  short  way  up 
Long  Island  Sound,  is  to  have  an  electric  horse 
race  carousel  under  the  direction  of  the  North  Beach 
Jockey  Club,  which  has  been  incorporated  this  week 
with  a  capital  of  $20,000.  The  directors  of  the  con- 
cern are  J.  A.  Bill  and  Michael  Seitz,  Jr.  of  Brook- 
lyn,  and   Emanuel   Brandon   of   North   Beach. 

Wallace  Murray  P.  A.  Gould  and  A.  K.  Botsford 
of  Saranac  Lake,  N.  Y.,  have  organized  .the  Ausable 
Valley  Light,  Heat  and  Power  Company,  which  has 
been  incorporated  with  a  capital  of  $30,000. 

The  Cranford  Company,  which  has  the  contract 
for  the  Brooklyn  portion  of  the  rapid  transit  subway, 
is  making  good  progress  with  its  work  along  Flat- 
bush  Avenue.  The  excavation  is  done  in  100-foot 
sections,  and  since  the  tunnel  is  wider  than  the  Flat- 
bush  Avenue  elevated  tracks  it  is  necessary  to  sup- 
port the  elevated  system  temporarily  with  large 
wooden  beams  and  girders.  The  work  is  much  ham- 
pered by  the  presence  of  many  underground  lighting 
and  telephone  circuits. 

The  spirited  competition  of  the  Auburn  and  Syra- 
cuse electric  road  during  the  last  two  years  has  at 
last  led  to  a  reduction  of  fares  upon  that  portion 
of  the  New  York  Central  Railroad  system  which 
runs  parallel  to  the  trolley  line.  A  similar  reduc- 
tion is  to  be  made  in  the  Mohawk  Valley. 

The  Manila  Electric  Railroad  and  Light  Com- 
pany, whose  head  office  is  in  New  York  city,  an- 
nounces that  it  will  very  shortly  have  a  complete  sys- 
tem of  electric  lines  in  operation  in  and  around 
Manila,  P.  I.  The  fares  within  city  limits  will  be 
the  equivalent  of  five  or  six  cents,  with  an  additional 
fare  to  points  beyond.  D.  W.  W. 


During  a  severe  electrical  storm  in  Wilmington, 
Del.,  lightning  recently  caused  consternation  in  the 
County  Court  House  Building,  where  Chief  Justice 
Lore  and  Judges  Pennewill  and  Grubb  were  on  the 
bench  and  an  important  damage  case  was  being  tried. 
Balls  of  fire  entered  the  court  room  by  way  of  an 
electric  wire  and  traveled  down  a  big  chandelier 
within  a  yard  of  the  judges.  The  room  was  bril- 
liantly illuminated,  telephones  and  call  boxes  were 
put  out  of  service,  but  the  building  was  not  damaged. 


New  York,  June  18. — An  ingenious  sociologist  has 
noted  that  crime  and  other  undesirable  practices  are 
disappearing  from  the  pleasure  resorts  at  Coney 
Island  in  proportion  as  the  use  of  the  electric  light  is 
increased.  The  new  tower  at  ''Dreamland"  alone 
uses  100,000  incandescent  lamps,  which  are  lighted 
from  dusk  till  midnight.  Coney  Island  has  perhaps 
more  lamps  to  the  acre  than  any  other  place  in  the 
world. 

The  commissioners  appointed  by  the  Appellate 
Division  of  the  Supreme  Court  to  Inquire  into  the 


Dominion  of  Canada. 

Ottawa,  Ont.,  June  17. — A  recent  cable  from 
London,  Eng.,  states  that  Coley  Bromfield,  a  London 
promoter,  representing  $15,000,000  of  British  capital, 
has  sailed  for  Canada  to  invest  capital  in  Canadian 
electric  railways. 

Two  telephone  companies  have  made  application 
to  the  Board  of  Civic  Control  of  the  city  of  Toronto, 
Ont,  for  permission  to  Install  a  telephone  system 
in  the  city  to  compete  with  the  Bell  telephone.  The 
Bell  Interests  have  offered  to  enter  into  a  five-year 
agreement  and  to  give  some  concessions.  The  board 
decided  to  call  for  offers  for  a  competitive  telephone 
system. 

The  Canada  Electric  Company  applied  to  the 
Quebec  Legislature  at  its  recent  session  for  a  bill 
giving  It  similar  powers  to  those  enjo3^ed  by  the 
Montreal  Light,  Heat  and  Power  Company — that  is. 
the  right  to  enter  Montreal  streets  and  do  business 
under  the  direction  of  the  city  authorities  without 
first  having  to  secure  permission  of  the  City  Council. 
The  bill  was  passed,  however,  with  some  amendments 
which    considerably    reduced    its    scope. 

In  respect  to  the  new  submarine  bell-buoy  sys- 
tem, which  Is  about  to  be  Installed  in  the  St.  Law- 
rence River  and  Gulf  by  the  Canadian  government, 
Commander  Spain  of  the  Canadian  fisheries  protec- 
tion service,  states  that  they  Intend  equipping  30 
stations  with  this  apparatus.  The  bells  are  attached 
lo  a  lighthouse,  a  lightship  or  a  buoy  and  are  usually 
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rung  by  electricitv.  The  sound  is  carried  through 
the  water  for  a  distance  of  from  four  to  six  miles 
and  is  heard  through  a  receiver  in  the  chart  room, 
thus  warning  of  the  approach  of  ships.  W. 

Winnipeg,  Man.,  June  17.— Work  upon  the  lines 
of  the  new  electric  street  railwaj'  at  Edmonton  is 
now  under  way.  Large  quantities  of  construction 
material  are  on  the  ground  and  it  is  expected  that 
the  cars  will  be  running  before  the  snow  flies. 

The  Vancouver  (B.  C.)  Street  Railway  Company 
is  now  obtaining  the  power  with  which  its  cars  are 
operated  from  Lake  Beautiful  and  the  old  steam- 
power  plant  has  been  relegated  to  the  reserve. 

F.  B.  Warren,  manager  of  the  Winnipeg,  Selkirk 
and  Lake  Winnipeg  Electric  Railway  Company, 
states  that  the  line  will  be  in  running  order  by 
July  1st. 

S.  Y.  Wootton  of  Chilliack,  B.  C,  gives  notice 
that  the  Chilliack  Power  and  Light  Company  has 
been  specially  incorporated  with  a  capital  of  $500,000. 

Messrs.  Blake,  Lash  &  Cassels,  solicitors  of  To- 
ronto, have  made  an  application  to  the  Parliament  of 
Canada  for  an  act  authorizing  the  Rio  de  Janeiro 
Light  and  Power  Company  of  Brazil  to  acquire  and 
operate  railways,  tramways,  telegraph  and  telephone 
lines  outside  the  Dominion  of  Canada  and  also 
changing   the   name   of  the  company.  H. 

Ohio. 

Cleveland,  June  18.— The  name  of  the  Urbana, 
Mechanicsburg  and  Columbus  Electric  Railway  Com- 
pany has  been  changed  to  the  Columbus,  Mechanics- 
burg and  Western  and  the  capital  stock  has  been  in- 
creased from  $100,000  to  $2,000,000.  Senator  J.  B. 
Foraker  has  become  interested  in  the  company  and 
Charles  E.  Prior  of  Cincinnati  has  been  made  presi- 
dent. General  H.  A.  Axline,  who  has  been  at  the 
head  of  the  enterprise,  states  that  he  will  probably 
retire  from  the  management  when  the  reorganization 
is  completed.  The  road  is  in  operation  for  a  short 
distance  out  of  Columbus  and  construction  w'ork  on 
the  remainder  will  now  be  pushed  to  completion  as 
rapidly  as  possible. 

George  Whysall,  manager  of  the  Columbus,  Dela- 
ware and  Marion,  has  moved  his  office  from  Co- 
lumbus to  Delaware  in  order  to  be  nearer  the  mid- 
dle portion  of  the  line.  The  company  owns  a  build- 
ing at  Delaware,  in  which  the  offices  are  located. 
A.  L.  Neereamer,  traffic  manager  of  the  road,  will 
retain  his  office  in  the  Ruggery  Building  at  Colum- 
bus. 

President  Shonts,  General  Traffic  Manager  Ross 
.-nd  Superintendent  Williams  have  been  elected  to 
the  board  of  directors  of  the  Detroit  and  Toledo 
Shore  Line  Company  in  place  of  Benjamin  Norton, 
C.  D.  Whitney  and  J.  L.  Frazier.  It  is  said  that 
the  road  will  not  attempt  to  do  much  passenger  busi- 
ness for  a  time.  The  freight  business  has  been  good 
and  the  tonnage  is  increasing  at  a  satisfactory  rate. 
Several  county  auditors  have  consulted  State 
Auditor  Guilbert  in  regard  to  the  appraisement  of 
roads  under  the  Bruce  law,  w*ich  provides  that  the 
value  of  power  houses  shall  be  distributed  over  the 
entire  line  for  tax  purposes.  Most  of  them  wanted 
to  appraise  the  power  stations  in  the  cities  or  coun- 
ties where  they  are  located,  but  Mr.  Guilbert  advised 
them  that  power  houses  are  similar  in  their  nature 
to  locomotives  for  steam  roads  and  that  their  value, 
therefore,  should  be  ascertained  and  distributed  in 
the  same  way. 

It  is  said  that  the  AUis-Chalmers  Company  has 
placed  $430,000  to  the  credit  of  the  Bullock  plant  in 
Cincinnati  for  improvements  and  extensions.  Rep- 
resentatives of  the  Allis-Chalmers  Company  ap- 
praised the  Cincinnati  plant  a  few  days  ago  at 
$2,716,000.  according  to  report. 

All  the  Ohio  roads,  with  one  or  two  possible  ex- 
ceptions, are  now  showing  an  increase  over  the 
business  done  last  year.  The  first  of  the  year  was 
particularly  discouraging  because  of  the  bad  weather 
and  damage  from  floods,  but  all  this  has  been  over- 
come and  the  summer  bids  fair  to  show  a  very  hand- 
some gain  for  all. 

The  Western  Electric  Company  has  received  an 
order  for  10.000  feet  of  cable  to  be  used  in  putting 
the  police  signal  system  in  Cleveland  under  ground. 
The  Moffatt  Electric  Manufacturing  Company  of 
Cincinnati  will  shortly  send  a  Moffatt  roller-bearing 
car  truck  to  Omaha  to  be  tested  on  the  street  railway 
there.  George  B.  Kerper  is  interested  with  others 
in  this  company. 

John  A.  Dunn  will  probably  secure  a  franchise  to 
build  an  electric  line  from  the  Casino,  near  Toledo, 
to  the  Michigan  state  line.  Cincinnati  capital  is  said 
to  be  interested  with  Mr.  Dunn  in  the  enterprise. 

The  Simmons-Moore  Manufacturing  Company  of 
Columbus  has  been  incorporated  w'ith  a  capital 
stock  of  $ico,ooo  to  make  a  sand-carrying  device 
for  iiiterurban  roads.  Samuel  Simmons,  Walter  T. 
Moore,  James  E.  Butler,  Edward  E.  Moore  and 
Martin   L.   Walker   are   the   incorporators. 

Thoraas  N.  Fordyce,  general  manager  of  the 
Miami  and  Erie  Canal  Transportation  Company, 
says  that  the  people  interested  in  the  company  expect 
to  meet  and  reorganize  soon  with  a  view  to  com- 
pleting the  work  to  Dayton.  He  says  the  plant  is  in 
operation  now"  and  has  considerable  business.  The 
ultimate  end  of  the  plans  is  a  passenger  and  freight 
electric  road,  he  says,  and  the  company  expects  to 
pay  the  state  a  good  round  sum  for  the  privilege 
CI  limine"  !he  land. 
''  nors    that    Randall    Morgan   lias   ex- 


pressed a  willingness  to  take  over  the  property  of 
the  Cincinnati  Gas  and  Electric  Company  on  the 
same  plan  that  the  Cincinnati  street  railroads  are 
operated. 

The  Stewart  Electric  Company  of  Cincinnati  has 
made  an  assignment  to  Alfred  S.  Allen.  The  assets 
are  given  as  $J,ooo  and  the  liabilities  $14,500. 

The  Columbus,  Delaware  and  Magnetic  Springs 
road  has  been  completed  and  will  be  put  in  operation 
within  a  short  time.  "     O.  M.  C. 


Indiana. 

Indianapolis,  June  20. — The  Evansville  Electric 
Plow  and  Traction  Company  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $50,000.  The 
articles  state  the  purpose  of  the  company  to  be  to 
furnish  water,  heat,  light  and  power  to  corporations, 
cities,  towns  and  communities.  The  directors  are 
Frank  Elmendorf,  C.  G.  Covert  and  G.  P.  Heilman. 
The  company  controls  the  American  rights  and 
patents  of  an  electric  plow  invented  by  C.  H.  Rob- 
erts of  Evansville.  and  the  intention  is  to  manufac- 
ture the  plows  and  furnish  the  power  to  operate 
tliem.  Experiments  with  the  plow  in  Posey  and 
Gibson  counties  have  proved  their  utility.  The 
company  also  controls  the  electric  power  house  now 
operating  at  Owensville,  where  the  plant  will  be 
situated. 

Work  was  begun  last  week  on  the  main  power 
house,  car  barns  and  machine  shops  at  Decatur  for 
the  Fort  Wayne  and  Springfield  interurban  line. 
The  grade  of  the  roadbed  is  completed  from  Fort 
Wajme  to  Decatur  and  cars  are  expected  to  be  run- 
ning by   late  fall. 

The  interurban  mileage  books  issued  by  the  Ohio 
Interurban  Railway  Association,  good  on  two  of 
l,he  Indiana  lines,  have  made  their  appearance  in 
Indianapolis.  Interurban  men  say  that  by  another 
year  there  will  be  a  system  of  interchangeable  mile- 
age books  good  over  all  the  lines  in  the  middle 
West.  The  principal  thing  interfering  with  the  im- 
mediate adoption  of  the  system  is  that  the  rate  of 
fare  varies  greatly. 

The  Indianapolis-Northern  has  completed  its 
Wabash-Marion  branch  and  will  run  cars  by  July 
4th.  The  car  barns  and  power  hoyse  at  Lafontaine 
are  nearly  completed.  Power  will  be  obtained  from 
the  Marion  City  plant  until  the  power  house  is  com- 
pleted. 

The  directors  of  the  Union  Traction  Company  of 
Indiana  held  a  meeting  at  Ander.son  on  Saturday. 
The  directors  present  were  Philip  Malter.  Hugh  J. 
McGowan.  J.  A.  Van  Osdal.  E.  E.  Carpenter.  N.  W. 
Brady  and  W.  C.  Sampson.  It  is  rumored  tliat  the 
resignation  of  George  F.  McCulloch  as  president 
was  not  accented. 

The  Angolia  Electric  Railway  and  Power  Com- 
pany was  incorporated  last  week.  The  capital  stock 
is  $100,000.  The  company  proposes  to  build  a  street- 
railway  system  in  Angolia  and  interurban  lines 
through  Steuben  County  connecting  a  number  of 
good  towns.  The  company  will  also  furnish  light 
and  power  to  the  cities  and  towns  along  its  line. 
F.enry  Paul,  W.  J.  Vesey  and  otliers  are  directors. 

The  M'ooresville  Town  Council  has  granted  a  fran- 
chise to  the  Indianapolis  and  Martinsville  Rapid 
Transit  Company  to  light  the  city  from  its  power 
house,  which  is  situated  at  the  edge  of  the  town. 

The  Fort  Wayne  Water  Power  Company  has  filed 
articles  of  incorporation  with  the  secretary  of  state. 
The  capitalization  is  $100,000.  The  company  pro- 
poses to  furnish  motive  power  for  carrying  on  man- 
facturing  business.  John  H.  Bass,  Jno.  W.  White 
and  W.  A.  Fleming  are  the  principal  incorporators. 

F. 


Michigan. 

Detroit,  June  18.— It  is  understood  that  the  Michi- 
gan Traction  Company  is  negotiating  for  the  pur- 
chase of  the  Galesburg  mill  property  at  Galesburg, 
and  that  it  is  intended  to  use  the  mill  race  for  cross- 
ing under  the  Michigan  Central  railroad  tracks. 

The  city  of  Pontiac  is  in  the  field  for  bids  for 
lighting.     The  present  contract  expires  this  fall. 

The  Monroe  Common  Council  has  passed  a  reso- 
lution prohibiting  the  Detroit,  Monroe  and  Toledo 
electric  short  line  from  carrying  on  a  freight  busi- 
ness in  that  city. 

The  offices  of  the  Matheson  Motor  Car  Company, 
which  are  at  present  located  at  Holyoke,  Mass.,  will 
be  moved  to  Detroit.  The  officials  of  the  company 
are  now  looking  for  a  site. 

It  is  understood  that  G.  R.  Lovejoy,  who  has 
been  promoting  an  electric  railway  between  Bay 
City  and  Port  Huron,  has  abandoned  the  project, 
temporarily  at  least. 

The  Detroit  Lighting  Commission  is  agitating  the 
question  of  increasing  the  size  of  the  plant  as  the 
engines  now  in  use  are  w^orked  to  their  full  capacity. 
The  additional  equipment  will  cost  from  $50,000  to 
$100,000.  Contracts  for  $40,333  worth  of  supplies 
were  approved  at  the  last  meeting  of  the  commission. 
The  Western  Electric  Company,  National  Carbon 
Company,  Valentine-Clark  Company  and  the  Stand- 
ard L^nderground  Cable  Company  are  among  the 
concerns  to  which   contracts  were  awarded. 

In  a  map  recently  published  by  the  Detroit  United 
Railway,  the  Detroit,  Ypsilanti,  Ann  Arbor  and 
Jpckson  Railway,  the  Detroit.  Monroe  and  Toledo 
Short  Line  and  also  the  Rapid  Railway  were  shown 
; -.   a   part   of  the   system.     A   formal   announcement 


of  the  purchase  of  the  Detroit,  Ypsilanti,  Ann  Arbor 
and  Jackson  Railway  has  been  expected  for  the  last- 
year  and  a  half. 

The  Flint  and  Saginaw  Traction  Company  has 
been  incorporated  under  the  general  railway  act 
with  a  capital  of  $25,000.  This  company  will  build 
an  electric  railway  between   Saginaw  and  Flint. 

The  Jackson  Consolidated  Company's  electric  line 
between  Jackson  and  Chelsea  will  be  in  operation 
in  about   10  days. 

The  work  of  construction  on  a  new  electric  rail- 
way from  Saginaw  to  St.  Charles  will  begin  at  once 

C.  G.  W. 


Pacific  Slope. 

San  Francisco,  June  16. — A.  H.  Babcock  of  the 
electrical  engineering  department  of  the  Southern 
Pacific  railroad  has  gone  to  Portland,  Ore.,  to  make 
cost  estimates  on  plans  to  convert  the  West  Side 
line  of  the  Southern  Pacific  from  Portland  to  Forest 
City,  into  an  electric  line.  The  plan  is  to  string 
trolley  wires  above  the  present  track  and  do  away 
with   the   steam   train. 

Manager  F.  W.  Webster  states  that  about  $250,000 
w-ill  be  expended  shortly  on  improvements  to  the 
street-railway  system  at  Stockton.  Cal.  Most  of  the 
details  have  been  arranged  for  and  the  reconstruc- 
tion  w'ill    be   commenced   soon. 

L.  M.  Davies,  an  electrical  supply  man  of  Tacoma, 
Wash.,  is  visiting  San  Francisco  on  business. 

E.  M.  Fraser  and  associates  are  organizing  a  new 
company  in  San  Francisco  for  the  construction  of 
electric  elevators.  It  is  proposed  to  establish  wo.rks 
in  the  East  as  well  as  in  this  city.  Mr.  Fraser  in- 
vented and  constructed  a  new  type  of  electric  ele- 
vator in  this  city   some  years  ago. 

The  Los  Angeles  Lighting  Company  and  the  Los 
Angeles  Electric  Company  have  been  consolidated 
by  the  Pacific  Lighting  Company,  under  the  name 
of  the  Los  Angeles  Gas  and  Electric  Company, 
which  w-as  recently  organized  with  an  authorized 
capital  of  $5,000,000,  of  which  $4,000,000  has  been 
issued.  The  Los  Angeles  Lighting  Company  has  is- 
sued $i,ooo,coo  in  bonds  and  the  Los  Angeles  Elec- 
tric Company  has  issued  $500,000,  both  issues  being 
fuaranteed  by  the  Los  .Angeles  Gas  and  Electric 
Company. 

Harry  L.  Shannon  of  San  Francisco,  who  is  pro- 
moting a  new  electric  power  system  in  Shasta  County, 
hopes  to  have  the  first  1,500-liorsepower  unit  in  op- 
eration by  January  1st.  Later,  as  the  market  jus- 
tifies, the  second  unit  of  1,500  horsepower  will  be 
installed.  Water  will  be  diverted  from  Hat  Creek, 
just  below  Mt.  Lassen. 

An  ordinance  has  been  passed  by  the  trustees  of 
Emeryville,  Cal.,  granting  a  franchise  to  the  San 
Francisco,  Oakland  and  Sari  Jose  Railwaj'  Company 
for  the  construction  of  a  single-track  electric  road 
in  the  city. 

The  Adin  (Cal.)  Electric  Light  and  Power  Com- 
pany has  been  incorporated  by  G.  H.  Knight,  E.  S. 
Pickard  and   others,   with  a  capital  of  $10,000. 

President  H.  H.  Noble  of  the  Northern  California 
Power  Company  has  returned  from  a  trip  to  Hono- 
lulu. A. 


PERSONAL. 


0.  Finnis  has  resigned  as  superintendent  of  the 
electric-light  plant  at  Grand  Rapids,  Minn.,  to  accept 
a  similar  position  at  Hibbing,  Minn.  A.  Garris  suc- 
ceeds him  at  Grand  Rapids. 

John  Erhard  has  been  elected  president  of  the 
Detroit  Lighting  Commission.  He  has  been  for  27 
years  connected  with  Detroit's  public  affairs.  The 
retired  president  is  Edgar  H.  McCurdy. 

Captain  Leonard  D.  Wildman,  U.  S.  A.,  will  pro- 
ceed on  July  1st  to  Nome,  Alaska,  to  take  charge 
of  the  government  space-telegraph  Signal  Corps,  now 
about  to  install  a  wireless  system  of  communication 
across  Norton  Sound. 

Lieutenant  Nathaniel  T.  Bow-er  of  the  Engineer 
Corps  at  Fort  Leavenworth,  Kan.,  was  killed  on 
June  13th  near  the  target  range,  whence  he  was 
going  to  shoot.  A  bolt  of  lightning  out  of  a  com- 
paratively clear  sky  struck  his  rifle  and  passed  througli 
his  body  into  the  ground. 

W.  K.  Vanderbilt,  Jr.,  is  working  in  the  depart- 
ment of  W.  J.  Wilgus.  fifth  vice-president  of  the 
New  York  Central  railroad,  where  he  is  busily  en- 
gaged in  studying  electricity  and  getting  informed  on 
the  electrical  points  of  railroad  administration.  He 
gets  to  his  office  every  morning  before  10  o'clock 
and  leaves  about  4  p.  m.  for  his  yacht. 

George  Bullock  of  Cincinnati  has  been  made  a 
director  in  the  Allis-Chalmers  Company.  Joseph  S. 
Neave,  vice-president  of  the  Bullock  Electric  Man- 
ufacturing Company,  was  in  New  York  a  few  days 
ago  on  business  for  the  company  and  reports  that 
manufacturers  are  sending  a  large  amount  of  elec- 
trical  machinery   to  the    Pacific   Coast. 

John  C.  Barclay,  Albert  S.  Richey  and  Philip 
Torchio  have  been  transferred  from  the  grade  of 
associate  to  that  of  member  in  the  American 
Institute  of  Electrical  Engineers.  Mr.  Barclay  is 
assistant  general  manager  of  the  Western  Lhiion 
Telegraph  Compan,v.  with  offices  in  New  York  city ; 
Mr.  Richey  is  electrical  engineer  for  the  Indiana 
Lhiion    Traction    Company    at    Anderson,    Ind.,    and 
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Mr.  Torchio  is  engineer  of  distribution  for  the  New 
York  Edison  Compan}',  New  York  city. 

Frederick  C  Esmond,  an  electrical  engineer  and 
the  inventor  of  a  number  of  devices,  among  them 
an  appliance  for  trolley  cars,  died  at  his  home  in 
Richmond  Hill,  L.  I.,  on  June  nth.  Mr.  Esmond 
had  been  confined  to  his  bed  for  several  days ;  be- 
coming restless,  he  left  the  bed  and  walked  to  the 
porch  of  his  home,  where  he  lost  his  balance  and 
fell  to  the  ground,  sustaining  a  fracture  of  the  skull. 
He  was  50  years  old. 

At  the  annual  meeting  of  the  directors  of  the 
.Chicago  Edison  Company  last  week  all  the  retiring 
officers  were  re-elected  as  follows :  President,  Sam- 
uel Insull ;  first  vice-president,  Robert  T.  Lincoln ; 
second  vice-president,  Louis  A.  Ferguson ;  secretary 
and  treasurer,  William  A.  Fox ;  assistant  secretary, 
Robert  L.  Elliott ;  controller,  William  M.  Anthony. 
The  meeting  was  very  short,  nothing  but  routine 
business  being  brougiit  up  and  disposed  of. 

Mr.  George  A.  Damon,  managing  engineer  of  the 
Arnold  Electric  Power  Station  Company  of  Chicago, 
was  married  on  June  8th  to  Miss  Harriette  Diller  of 
Chicago.  The  wedding,  which  was  attended  only 
by  relatives  and  a  few  most  intimate  friends,  took 
place  at  Lake  Bluff.  Mr.  and  Mrs.  Damon  imme- 
diately started  on  an  extended  tour  throughout  the 
West.  Mr.  Damon,  who  is  an  almunus  of  the  Uni- 
versity of  Michigan,  has  been  associated  with  Mr. 
Bion  J.  Arnold  since  the  completion  of  his  uni- 
versity work,  and  to  the  able  assistance  he  has  given 
Mr.  Arnold  the  success  of  the  Arnold  company  is 
due  in  no  small  measure.  The  scope  of  the  com- 
pany's work  has  increased  from  that  of  general  con- 
sulting engineers,  and  now  includes  both  the  design 
and  the  entire  construction  of  large  electrical  prop- 
erties. The  growth  of  an  efficient  office  organization 
under  the  direction  of  the  managing  engineer  has 
kept  pace  with  the  growth  of  the  enterprises  under- 
taken by  the  company.  Besides  his  professional  un- 
dertakings, Mr.  Damon  finds  time  for  active  work 
in  various  engineering  and  social  societies  of  which 
he  is  a  member. 

Charles  E.  Kailer,  a  member  of  the  1904  graduating 
class  of  the  School  of  Electrical  Engineering  of 
Purdue  University,  Lafayette,  Ind.,  was  accidentally 
killed  by  electric  shock  on  June  i8th.  Mr.  Kailer  was 
an  exceptionally  bright  and  studious  young  man, 
ranking  among  the  first  in  his  class,  and  his  gradua- 
tion from  Purdue  was  attended  by  every  indication 
of  a  successful  career  in  his  chosen  fiield.  After  grad- 
uating he  took  a  position  with  the  Indianapolis  and 
Northwestern  Traction  Company  as  electrical  engi- 
neer and  was  put  in  charge  of  installing  the  sub- 
station near  Crawfordsville.  On  the  night  of  June 
iSth  he  improvised  an  electric  light  for  use  in  the 
incomplete  station.  While  thus  engaged,  and  stand- 
ing on  a  new  cement  floor  which  had  not  thoroughly 
dried,  the  wires  with  which  he  was  working  came 
in  contact  with  the  transmission  wire  and  he  re- 
ceived the  shock  which  caused  his  death.  He  was 
found  on  Sunday  morning  lying  on  the  cement  floor. 
with  a  pair  of  nippers  clutched  in  one  hand,  the 
other  hand  still  holding  the  wire  which  hung  over 
the  transmission  wire.  Both  hands  were  severely 
burned  and  there  were  large  burns  on  his  chest  and 
back.  Mr.  Kailer  resided  with  his  parents  and  one 
sister  at  Naperville,  111.,  where  he  enjoyed  an  envi- 
able reputation,  and  the  news  of  his  sudden  death 
has  brought  grief  to  a  large  circle  of  friends.  He 
was  24  years  of  age,  a  member  of  the  Masonic  lodge 
and  of  the  student  branch  of  the  American  Institute 
of  Electrical   Engineers. 
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ELECTRIC  LIGHTING. 

J.  B.  McCrary  of  Senoia,  Ga.,  is  preparing  plans 
for  an  electric-light  plant  to  be  built  by  the  town 
of  Ocilla,  Ga. 

The  Magnolia  (Ark.)  Ice  and  Light  Company  has 
been  incorporated  with  a  capital  of  $50,000.  J.  O. 
Hutchison  is  president. 

The  Key  West  Electric  Light  Company  and  the 
Electric  Light  and  Power  Company  at  Key  West, 
Fla.,  have  been  united. 

The  Neillsville  Light  and  Power  Company  of 
Neillsville,  Wis.,  has  been  incorporated  with  cap- 
ital of  $30,000  by  Victor  E.  Huntzicker,  M.  J.  Root 
and  others. 

A  stock  company  has  been  formed  by  the  business 
men  of  Mooneville,  Miss.,  for  the  purpose  of  erect- 
ing a  modern  electric-light  plant  and  a  system  of 
telephones. 

The  Dividend  Consolidated  Gold  Alines  Company, 
\yith  offices  in  Los  Angeles,  will  put  in  an  electric- 
lighting  system  for  surface  and  underground  work- 
ings  of   its   mines. 

The  United  Water,  Gas  and  Electric  Company  is 
the  name  of  a  company  just  incorporated  in  Sedalia. 
Mo.  The  capital  stock  of  the  company  is  $1,000,000 
and  the  incorporators  are  headed  by  L.  W.  Rumsey 
and  Joseph  Clark. 

The  City  Council  of  Chattanooga,  Tenn.,  has  rec- 
ommended that  the  city  e-xtend  its  credit  to  the  firm 
of  James  &  Guild  to  the  amount  of  $1,000,000  in 
four  per  cent,  bonds,  to  be  loaned  for  the  purpose 
of  constructing  a  lock  and  power  dam  in  the  Ten- 
nessee River  13  miles  below  Chattanooga.     The  citv 


for  500  arc  lamps.     Congress  has  already 'pVovided 
for   permittmg    this    work. 

A  charter   has  been   granted  to   the   Gibson   Elec- 
tric Light  and  Power  Company  of  Gibson  City    111 
with  a  capital  of  $30,000.     The  company  will  operate 
a    heat,    light   and    power   plant.     The    incorporators 
are  L.  J.  Hiland,  S.  J.  Lefevre  and  A.  L.  Phillips. 

Alderman  Carey  of  Milwaukee  will  introduce  a 
resolution  at  the  next  meeting  of  the  City  Council 
f'^'^'"?,.''^^  <^"y  engineer  to  give  his  opinion  on  the 
teasibihty  of  establishing  small  electric-light  plants 
at  the  various  pumping  stations,  to  be  run  by  the 
men  in  charge. 

The  directors  of  the  Utah  County  Light  and  Power 
Company  are  preparing  to  increase  the  capacity  of 
their  plant  at  Salt  Lake  City.  President  Evans 
states  that  there  is  no  doubt  that  the  company  will 
be  able  to  market  the  increased  surplus  when  the 
new  plant  is   erected. 

An  ordinance  providing  for  a  special  election  to 
vote  upon  the  issue  of  $90,000  bonds  for  the  erection 
of  a  municipal  light  plant  has  been  introduced  in 
the  council  at  Newport,  Ky.  Mayor  Heimbold 
urges  the  passage  of  the  ordinance  at  the  earliest 
date  possible,  and  says  it  is  a  most  important  measure. 

The  Sacramento  Electric,  Gas  and  Railway  Com- 
pany has  installed  two  new  transformer  stations 
I  he  effect  will  be  the  removal  of  a  large  number 
ot  the  overhead  wires  used  for  transmission  and 
ot  a  large  number  of  poles.  Unsightly  transformers 
will  be  removed  from  many  of  the  poles  and  better 
service  is  expected. 

City  officials  in  St.  Louis  have  been  considering 
the  matter  of  lighting  that  part  of  the  city  below 
Keokuk  Street,  and  some  favor  a  municipal  plant 
At  present  the  total  cost  of  lighting  this  quarter  of 
the  city  is  about  $65,000  annually,  and  those  in  favor 
of  municipal  operation  believe  that  it  can  be  done 
for  $20,000.  The  board  has  asked  the  lighting  com- 
panies if  any  of  them  are  prepared  to  do  the  work 
tor  less  than  it  would  cost  the  city.  This  matter 
has  been  discussed  by  the  Union  company's  officials 
and  an  answer  will  probably  soon  be  made.  Should 
this  answer  prove  unsatisfactorv.  President  Phillips 
of  the  Board  of  Public  Improvements  stated  that  an 
ordinance  for  a  municipal  plant  would  probably  be 
-•submitted  soon  to  the   municipal  assembly. 


ion    Loop 

,         ,.  -     third  rail  i, 

surface   line   north  of   Graceland  Avenue 

It  is  expected  that  the  Joliet,  Plainfield  and  A,irnr= 
electric  railroad  will  be  completed  o  Aurora  n 
July  The  company  has  purchased  a  beauUftiTcfrove 
of  10  acres  ocated  on  both  sides  of  the  Du°Pa^e 
River  at  Plainfield,  and  has  fitted  it  up  for  pia,1c 
a  two'm-l  T,'''/''"  ^^'  '«^"  dammed,  affoXg 
PI,  nfi.Tn  i,^°'k"^  '•°""'=-  The  line  from  Joliet  to 
Plainfield  has  been  in  operation  since  last  summe? 
and   has  proved   profitable  summer 
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AUTOMOBILES. 

Some  remarkable  claims  are  made  for  the  new 
automobile  storage  battery  of  the  Rhode  Island 
Electromobile  Company  of  Providence,  R.  I  Runs  to 
Narragansett  Pier  and  return  and  from  Providence 
to    Boston   and    30   miles   additional   around    Bos"on 

tlon  The  'n''"'"  ^\%  """"^  ■"  *'''^  demonstra- 
tion^ Ihe  smaller  is  a  Waverly  runabout,  provided 
with    32    cells    and     a     2%-horsepower    mitor      The 

W  /o  ,f  '=°'T'"^.'  '^""d  "'■'h  a  body  designed 
for  40  cells  and  havmg  a  three-horsepovver  mStor 
Si  ti7h  11™^ f  ""=  a.scharge  averaged  30  amperes; 
on  the  hills  between  Pawtucket  and  Boston  the  vari- 
ation was  from  60  to  70  amperes.  The  highest  dis- 
charge was  100  amperes.  Where  conditions  were 
tavorable  for  fast  running,  speeds  of  15  or  20  miles 
an  hour  were  made.  The  cells  on  the  remodeled 
Columbia  were  new,  but  those  on  the  Waverly  are 
said  to  have  been  in  regular  service  a  year  and  a 
ha  it,  and  the  vehicle  has  a  mileage  record  of  12,000 
niUes.  Ihe  claim  of  durability  is  based  on  the  me- 
chanical construction  of  the  cell.  The  active  or 
working  material  is  confined  to  the  grid  by  a  sep- 
arator, which  keeps  Ihe  plates  apart,  and  while  re- 
taining the  active  material  in  its  place  in  the  grid 
allows  circulation  of  the  electrolyte  to  every  part 
of  the  plate.  Ihe  positive  plate,  which  is  subjected 
to  the  hardest  wear  and  tear,  is  heavier  than  the 
negative  plate  and  thus  the  load  is  equally  divided 
Ihe  weight  of  each  cell  is  29  pounds,  or  giS  nounds 
for  the  32-cell  battery  in  the  Waverly  runabout 
Ihe  maximum  rate  of  discharge  of  the  new  battery 
is  2CO  ampere-hours,  and  that  of  the  lighter  battery 
IS  96  ampere-hours. 


ELECTRIC  RAILWAYS, 

The  capital  of  the  Souderton,  Skippack  and  Fair- 
view  (Pa.)  electric  railway  has  been  increased  from 
$100,000  to  $300,000. 

John  M.  Roach,  superintendent  of  the  Chicago 
Union  Traction  Company,  was  in  Belvidere  last  week 
in  the  interest  of  a  new  electric  interurban  railway 
vyhich,  it  is  stated,  will  be  constructed  between  Bel- 
videre, Elgin  and  other  points,  making  a  complete 
system  from   Chicago  to  Freeport,   111. 

Robert  Malone  has  begun  grading  a  section  of  the 
Omaha,  Lincoln  and  Beatrice  railway,  and  Manager 
Hurd  is  looking  after  the  possibility  of  getting  right- 
of-way  from  Omaha  to  South  Omaha.  When  this 
is  done  contract  grading  work  will  begin  in  earnest 
from  the  Lincoln  and   Omaha  terminals. 

W.  W.  Wheatley,  general  manager  of  the  Federal 
District  Railway  system  in  the  City  of  Mexico,  states 
that  the  new  cars,  which  had  been  ordered  some 
time  ago  from  St.  Louis,  were  expected  about  the 
latter  part  of  July.  Mr.  Wheatley  is  studying  the 
system  closely,  and  several  improvements  are  under 
consideration,  that  will  be  effected  in  a  short  time. 

The  St.  Paul  (Minn.)  Dispatch  says:  "It  is  re- 
ported that  a  small  group  of  St.  Paul  men,  among 
whom  is  President  A.  B.  Stickney  of  the  Chicago 
Great  Western  railroad,  are  considering  a  propo- 
sition to  build  the  first  long  interurban  electric  line 
in  Minnesota,  to  run  south  from  St.  Paul,  linking 
a  number  of  small  towns,  to  Rochester." 

Four  franchises  for  suburban  electric  lines  in  the 
vicinity  of  Stockton,  Cal.,  have  been  granted  to 
H.  H.  Griffiths.  The  projected  roads  will  connect 
with  the  new  electric  street-railway  system  which  Mr. 
Griffiths  will  construct  at  Stockton.  He  has  already 
secured  a  franchise  for  a  network  of  roads  in  all 
parts  of  Stockton,  and  wishes  to  reach  all  of  the 
suburban  points  of  interest. 

A  project  is  reported  to  be  on  foot  to  build  an 
electric  railway  from  Hedley,  B.  C,  to  Curlew. 
J.  M'.  Hagerty  of  the  Similkameen  Falls  Power  and 
Development  Company  and  Manager  Rogers  of  the 
Nickel  Plate  mine,  at  Hedley,  are  reported  as  mak- 
ing negotiations  for  the  construction  of  the  road. 
-\  preliminary  examination  of  the  suggested  route 
by  an  engineer  has  been  made  and  a  map  laid  out. 
It  is  expected  that  a  permanent  survey  will  soon 
be  made. 

An  application  of  the  Chicago,  Milwaukee  and  St 
Paul  railroad  for  a  franchise  to  use  electricity  as 
a  motive  power  on  its  Evanston  branch  has  been 
sent  to  the  committee  on  local  transportation  of  the 
City  Council  of  Chicago.  It  provides  for  a  junction 
with  tli'e  Northwestern  Elevated,  so  that  cars  can 
be   run    from   Evanston    into   the  heart    of   the   city. 


SOCIETIES  AND  SCHOOLS. 

The  next  annual  meeting  of  the  Colorado  Elec- 
tric Light.  Power  and  Railway  Association  will  be 
held  at  Colorado  Springs  on  September  21st  2^d 
and  23d.  George  B.  Tripp  of  Colorado  Springs, 
Colo.,  IS  secretary  of  the  association.. 

John  F.  Wallace,  recently  appointed  chief  engi- 
neer of  the  Panama  Canal  Commission,  delivered 
the  address  at  the  thirty-eighth  annual  commence- 
ment of  Armour  Institute  of  Technology,  held  last 
week  in  .Armour  chapel.  Engineering  degrees  to  the 
number  of  39  were  conferred. 

The  annual  meeting  of  the  British  Association  for 
the  Advancement  of  Science  is  to  be  held  this  year 
at  Cambridge,  the  Right  Hon.  A.  J.  Balfour  prime 
minister,  being  president.  The  meeting  will  com- 
mence on  August  17th  and  conclude  on  the  24th 
Next  year  a  visit  Will  be  paid  to  South  Africa. 

Non-resident  lectures  will  be  given  in  the  elec- 
trical engineering  department  of  the  University  of 
Minnesota  during  1903-04  as  follows:  "Speed-torque 
Characteristics  of  Steam  and  Electric  Locomotives," 
by  Edward  P.  Burch,  consulting  engineer,  Minneap- 
olis; "Experiences  of  an  Installing  Engineer,"  by 
Lee  M.  Coleman,  electrical  engineer,  Minneapolis; 
"Telephone  Cables,"  by  J.  Danner,  telephone  engi- 
neer. Western  Electric  Company,  Chicago;  "The 
Training  of  Engineering  Apprentices  in  an  Electrical 
Manufacturing  Plant,"  by  Charles  E.  Downton.  fore- 
man of  apprentices,  Westinghouse  Electric  and 
Manufacturing  Company.  Pittsburg;  "The  Engineer 
Salesman,"  Locke  Etheridge,  district  engineer.  Stan- 
ley Electric  Manufacturing  Company,  Chicago; 
"Commercial  Features  of  Dynamo  Design,"  by  Tru- 
man Hibbard,  chief  engineer.  Electric  Machinerj- 
Company,  Minneapolis;  "Design  and  Construction 
of  the  Municipal  Electric-lighting  Plant  at  New 
Ulm,"  by  Charles  L.  Pillsbury,  consulting  engineer, 
St.  Paul. 

The  register  of  Purdue  University  of  Lafayette, 
Ind.,  for  1903-04  shows  a  total  enrollment  of  1,440, 
of  \vhom  418  were  students  in  the  electrical  engi- 
neering department.  The  annual  commencement 
of  the  university  was  held  on  June  Sth.  The 
graduating  class  numbered  187.  Advanced  de- 
grees were  conferred  on  12  candidates,  and  the 
degree  of  doctor  of  engineering  was  conferred  upon 
Elwood  Mead,  class  of  1S82,  chief  of  the  Bureau  of 
Irrigation,  Department  of  Agriculture  of  the  United 
States.  Of  the  graduates  in  electrical  engineering 
F.  H.  Miller,  F.  Riebel,  Jr.,  Hartley  Rowe.  F.  H. 
Nealis,  H.  Berthold,  R.  H.  Davidson  and  JL.  J.  Kirby 
have  entered  the  employment  of  the  Westinghouse 
Electric  and  Manufacturing  Company ;  J.  G.  An- 
thony, the  Bullock  company;  L.  D.  Waldron.  Com- 
mercial Electric  Compan}- :  R.  G.  Mansfield  and  M. 
E.  Weidner,  Stanley  Electric  ^Manufacturing  Com- 
pany:   George    D.    Babcock,     Syracuse     University; 
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F.  C.  Watson,  Norfolk  and  Western  Railway  Com- 
pany, Roanoke,  Va. ;  J.  M.  Reynolds,  Western  Elec- 
tric Company,  New  York;  J.  R.  Whitehead  and 
Frank  Loring,  Stromberg-Carlson  Telephone  Manu- 
facturing Company,  Rochester,  N.  Y. ;  J.  R.  Gregory, 
W.  J.  Drury  and  C.  E.  Layton,  Western  Electric 
Company,  Chicago;  Clyde  Keirn,  Chicago  Edison 
Company,  Chicago ;  R.  M.  Harris,  electrical  depart- 
ment, Purdue  University ;  C.  C.  Bradbury.  Under- 
writers' Laboratory,  Chicago ;  W.  JN'I.  Hinesley, 
Dayton  Railway  Company,  Dayton,  Ohio ;  W.  C. 
Martin,  Arnold  Electric  Power  Station  Company, 
Chicago;  H.  E.  Smik-5',  Chesapeake  and  Ohio  Tele- 
phone Compan}',  Baltimore.  jVId. ;  A.  P.  Wood,  Fort 
Wayne  Electric  Works,  Fort  Wayne,  Ind. :  C.  E. 
Kailer  (since  deceased),  Indianapolis  and  North- 
western Traction  Company,  Lebanon,  Ind..  and  H. 
H.  Arnold,  Indianapolis  Light  and  Pow'er  Company, 
Indianapolis,  Ind.  In  the  absence  of  Professors 
Goldsborough  and  J\fatthews,  Professor  J.  W.  Es- 
terline  is  in  charge  of  the  school  of  electrical  engi- 
neering. 


POWER  TRANSMISSION. 

An  electric  power  plant  is  to  be  constructed  on 
the  Withlacoochee  River  in  Florida  by  the  Camp 
Phosphate  Company  of  Dunnellon,  Fla.  A  large 
dam  is  now  being  built  from  which  waterpower  will 
be  secured. 

A.  R.  Ayers  and  associates  are  interested  in  the 
Holston  Springs  Industrial  Company  of  Gate  City. 
Va.,  which  was  recently  incorporated  to  take  over 
and  develop  the  projected  waterpower  at  Horseshoe 
Bed.  ihe  compmy  proposes  to  transmit  power  by 
electricity. 

A  pole  line  is  being  constructed  between  Stillwater, 
Minn.,  and  Apple  River  Falls,  Wis.,  for  the  trans- 
mission of  electrical  power  to  Stillwater  by  the 
Western  Gas  and  Investment  Company,  which  owns 
the  lighting  plants  in  Stillwater.  The  company  is 
building  a  power  house  and  dam  at  the  falls  and  will 
have  its  pole  line  ready  in  July. 


TELEGRAPH. 


J.  W.  Grigsby,  Charles  Peterson  and  I.  M.  Nelson 
of  Independence.  Okia.,  are  the  incorporators  of  the 
Deer  Creek  (Okla.)  Mutual  Telegraph  Company. 
The  company   is   capitalized   at  $50,000. 

It  is  stated  that  about  July  4th  General  Grecly 
e.xpects  to  send  cable  dispatcnes  to  Juneau,  Alaska, 
over  the  all-United  States  telegraph  lines,  and  it 
is  expected  that  communication  will  continue  the 
year  around,  over  lines  controlled  absolutely  by 
the  United   States. 

It  is  reported  from  Berlin  that  a  syndicate  of  Ger- 
man and  Dutch  capitalists  has  been  organized  for 
the  financing  of  a  cable  from  the  Dutch  island  of 
M'enado  Tua,  off  the  coast  of  Celebes,  East  Indies, 
to  the  Island  of  Guam,  and  thence  to  Shanghai. 
Through  a  connection  w-ith  the  American  cable  it 
is  intended  to  eliminate  British  influence  over  the 
German  and  Dutch  cable  business  with  East  Asia. 
A  company  for  laying  the  cable  will  be  formed  with 
a  capital  of  $1,750,000,  the  German  and  Dutch  gov- 
ernments giving  large  subsidies. 


PUBLICATIONS. 


"An  Old  Saw  with  Re-set  Teeth"  is  a  new  leaflet 
issued  by  the  Northern  Electrical  Manufacturing 
Company  of  Madison,  Wis.  It  contains  some  of 
Poor  Richard's  maxims,  with  interpretations  by 
"Rich  Roger,"  which  suggest  many  reasons  why 
motor    drive    should    be    adopted    in    factories. 

A  mailing  card  from  the  Sterling  Electrical  Manu- 
facturing Company  of  Warren.  Ohio,  calls  the  at- 
tention of  the  trade  to  the  Sterling  Special  incandes- 
cent lamp  which,  the  company  asserts,  is  more  than 
ordinarily  efficient,  owing  to  the  peculiar  form  of 
the  filament,  which  directs  as  much  light  downward 
as  out  at  the  sides. 

The  Gardner  Electric  Drill  and  Machinery  Com- 
pany of  Cleveland,  Ohio,  has  issued  a  pamphlet  de- 
scribing the  Adams  all-steel  rock  drill.  The  bulletin 
contains  some  illustrations  of  different  types  of  the 
drill  and  enumerates  many  reasons  for  the  use  of  the 
apparatus.  The  machine  has  been  designed  to  stand 
rough  usage  and  obtain  results. 

The  Joseph  Dixon  Crucible  Company  of  Jersey 
City,  N.  J.,  distributes  two  booklets,  one  relating  to 
Dixon's  graphite  cup  grease  and  the  other  to  Ti- 
conderoga  graphite  grease.  The  booklets  set  forth 
the  well-known  merits  of  the  Dixon  products  for 
lubricating  purposes.  "Oil  vs.  Grease"  is  the  title 
of  another  booklet,  also  the  production  of  this  com- 
pany's advertising  bureau. 

Of  simple  design  and  in  good  taste  the  new  cata- 
logue of  the  Green  Engineering  Company  of  Chi- 
cago will  at  once  attract  and  hold  attention.  It  is 
devoted  wholly  to  Green  traveling  link  grates,  and 
the  illustrations  and  typographical  work  are  first 
clas.=.  The  theories  of  the  proper  firing  of  boilers 
are  set  forth,  followed  by  a  detailed  description  of 
the  Green  apparatus.  Fuel  tables  for  Ohio,  Illinois 
and  Pennsylvania  have  been  arranged,  showing  the 
results  of  analyses  of  various  coals  in  these  states. 


classified  by  counties  and  seams.  These  tables  con- 
tain in  order  the  name  of  the  county,  annual  out- 
put, seam,  heat  value,  sulphur  per  cent.,  moisture, 
ash  per  cent.,  volatile  matter  per  cent.,  fixed  carbon 
and  the  ratio  of  volatile  matter  to  combustible  and 
.^xed  carbon. 

A  fine  wall  map  of  the  S.  K.  C.  system  of  long- 
distance transmission  in  California  is  issued  by  the 
Stanley  Electric  Manufacturing  Company  of  Pitts- 
field,  Mass.  The  map  is  a  very  interesting  one, 
showing  lines  of  electrical-power  transmission  in 
the  vicinity  of  San  Francisco  from  147  to  232  miles 
in  length,  including  the  celebrated  Bay  Counties  sys- 
tem. 

"Reflectric"  is  tlie  appropriate  name  of  the  latest 
catalogue  of  the  Western  Display  Company  of  St. 
Paul,  Minn.  It  consists  principally  of  pictures  of 
numerous  artistic  signs  illuminated  by  the  reflectors 
which  are  built  by  this  company.  The  reflectors  are 
made  entirely  of  iron  and  glass  and  the  wiring  is 
contained  in  galvanized-iron  channels  which  are  part 
of  thp  reflectors  and  is  thoroughly  protected  fro;;: 
the  weather.  The  Reflectric  is  furnished  complete, 
except  for  the  lamps,  and  ready  for  hanging  up. 

Pony  catalogue  No.  44,  issued  by  the  Dean  Bros. 
Steam  Pump  Works,  has  appeared,  illustrating  a  few 
of  the  standard  styles  and  sizes  of  the  company's 
steam  pumps.  A  list  of  sizes  of  each  pump  accom- 
panies the  illustrations-,  with  a  few  words  upon 
the  particular  work  to  which  each  particular  style 
is  adapted.  Condensers  and  air  pumps  take  up 
a  part  of  the  catalogue  and  there  are  also  included 
some  directions  for  installing  and  some  rules  to 
engineers  and  firemen  for  the  operation  of  steam 
apparatus. 


MISCELLANEOUS. 


It  has  been  estimated  that  there  are  at  the  present 
time  in  Spain  over  1,000  works  generating  electric 
current  for  lighting  and  power,  and  that  in  these 
works  over  2,000  generating  sets  arc  installed.  A 
large  proportion  of  the  capital  for  this  enterprise  has 
been  obtained  from  Bilbao.  Many  of  the  companies 
working  these  electricitj'  undertakings  arc  using 
waterpower.  In  1903  Bilbao  imported  53,336  incan- 
descent electric  lamps,  compared  with  224.S05  in 
ieo2. 

The  Electric  Cotton  Mills  has  been  incorporated 
by  W.  I.  Young  of  Greensboro,  N.  C,  James  L.  Orr 
and  J.  E.  Sirrine  of  Greenville,  S.  C.  H.  C.  Parker 
of  St  Louis,  Mo.,  T.  J.  ThornhiU  and  C.  C.  Waller 
of  Dallas,  Texas,  and  L  W.  Llewelbm  of  Chatta- 
nooga, Tenn.  This  company  will  own  and  operate 
the  20,000-spindle  mill  to  be  built  at  Mabank,  Texas. 
It  is  the  intention  of  these  manufacturers  to  build 
thiee  mills  in  Texas,  one  at  Mabank.  one  at  Paris 
and  one  at  a  town  not  yet  named.  Each  plant  will 
cost  about  $400,000.  Electricity  will  be  the' motive 
power. 

Apparatus  has  been  installed  in  the  old  cement 
works  at  False  Creek,  B.  C,  to  experiment  with 
the  De  Keyser  electrocyanide  process  of  free-milling 
gold  ore.  The  plant  was  installed  at  a  cost  of  $20,- 
oco  and  will  ultimately  be  used  for  commercial  pur- 
poses. The  ore  is  first  crushed,  then  pulverized  and 
ground  to  dust,  being  afterward  plentifully  sprinkled 
with  water.  The  pulp  is  then  directed  through  a 
large  amalgamated  copper  drum,  where  electric  cur- 
rent is  passed  through  the  mass.  The  pulp  is  next 
passed  through  potassium-cyanide  traps.  Here,  also, 
electric  current  is  used,  which  further  aids  in  the 
precipitation  of  the  gold. 

The  following  mysterious  item  comes  from  St. 
Louis  and  is  dated  June  20th :  "By  the  explosion 
of  an  X-ray  machine  in  the  office  of  Dr.  .'Kugust 
Siebert  700  bottles  of  liquid  light,  the  preparation 
of  which  took  Dr.  Siebert  18  years  to  perfect,  were 
destroyed.  The  liquid  light  was  composed  largely 
of  alcohol  and  chloroform.  Dr.  Siebert  stated  that 
he  could  place  no  money  value  on  the  loss  of  his 
liquid,  but,  from  a  scientific  standpoint,  the  loss  was 
great,  and  had  the  accident  occurred  a  few  months 
ago  the  loss  would  have  been  irreparable.  The  ex- 
plosion of  the  X-ray  machine  was  caused  by  a  spark 
coming  in  contact  with  acid  in  the  machine." 

The  new  turbine  steamer  Turbinia,  destined  for 
service  on  Lake  Ontario,  between  Hamilton  and 
Toronto,  and  the  first  vessel  of  the  kind  in  the 
merchant  service  to  cross  the  Atlantic,  arrived  in 
port  at  Quebec  on  June  15th.  Captain  Erskine,  who 
brought  the  vessel  out,  said  that  in  his  estimation 
the  new  system  was  a  great  success  and  highly  to 
be  commended.  It  was  delightful  to  travel  on  one 
of  these  vessels,  because  there  was  absolutely  no 
vibration  or  unpleasant  motion.  The  trip  out  was 
made  under  disadvantageous  weather  conditions,  and 
it  was,  therefore,  difficult  to  make  an  accurate  esti- 
mate of  the  steamer's  speed,  but  an  average  of  13 
or  14  knots  was  made. 

The  Merchants'  Heat  and  Light  Company  of 
Indianapolis,  whose  plant  was  described  and  illus- 
trated in  the  Western  Electrician  of  May  28th,  re- 
cently placed  an  order  with  the  Westinghouse  Ma- 
chine Company  for  two  750-kilowatt  Westinghouse- 
Parsons  turbine  generating  units,  to  be  installed  as 
an  addition  to  the  present  capacity  of  the  power 
plant.  The  turbines  will  operate  on  the  exhaust- 
heating  system  throughout  the  winter  months.     Dur- 


ing this  period  a  back  pressure  of  from  three  to  five 
pounds  will  be  carried  and  during  extremely  cold 
weather,  probably  eight  pounds.  With  this  back 
pressure,  the  turbines  will  develop  20  per  cent,  in 
excess  of  their  rated  capacity.  During  warm  weather 
the  turbines  will  operate  condensing  upon  a  Worth- 
ington  condensing  system  giving  27-inch  vacuum,  re- 
ferred to  30-inch   barometer. 


TRADE  NEWS. 


A  new  company  recently  incorporated  in  Sioux 
City,  Iowa,  is  the  Electric  Supply  Company,  with 
capital  of  $30,000.  H.  0.  Woodruff  is  interested  in 
the  new  concern. 

Schedules  in  bankruptcy  of  the  Geneva  Electric 
Equipment  and  Construction  Company  of  469  Fourth 
Avenue,  New  York,  show  liabihties  of  $50,579  and 
nominal    assets    of    $12,659. 

The  Chicago  Tool  and  Supply  Company  has  been 
incorporated  to  manufacture  pneumatic  and  electric 
tools  and  supplies.  The  incorporators  are  C.  R. 
Green,  George  H.  Hayes  and  Thomas  J.  Peden. 

A  company  has  been  formed  at  Charleston,  W.  Va., 
by  J.  T.  Devise  and  others,  to  be  known  as  the 
Electric  Mine  Door  Company.  It  is  proposed  to 
manufacture  and  install  electrically  operated  mine 
doors. 

The  B.  F.  Sturtevant  Company  announces  the  re- 
moval of  its  entire  plant  from  Jamaica  Plain,  Mass., 
to  its  new  works  at  Hyde  Park,  Mass.  Nine  acres 
of  floor  space  and  all  modern  appliances  will  be 
used  in  the  manufacture  of  the  company's  products. 

The  American  Electric  and  Controller  Company, 
with  a  capital  of  $5,000,000,  has  been  incorporated 
at  Wilmington,  Del.  The  new  corporation,  which 
has  its  headquarters  at  Dover,  is  authorized  to  ac- 
quire sundry  patents  affecting  electric  generators 
and  devices. 

A  petition  in  bankruptcy  has  been  filed  against 
the  United  States  Electric  Clock  Company  of  .304 
Hudson  Street,  New  York  city,  by  creditors.  Judge 
Holt  of  the  United  States  District  Court  appointed 
Dougall  Hawkes  receiver.  The  liabilities  are  $16,- 
coo,  and  the  assets  are  put  down  as  $14,000. 

The  Bureau  of  Supplies  and  Accounts  of  the  Navy 
Department  is  inviting  sealed  proposals  until  July 
I2th  for  furnishing  the  Pensacola  (Fla.)  navy  yard 
with  arc-light  poles,  switchboards,  wire,  conduit  and 
fittings,  electrical  supplies,  etc.  Blank  proposals  will 
be  furnished  upon  application  to  the  bureau  at 
Washington. 

The  Chicago  office  of  the  Nernst  Lamp  Company, 
in  charge  of  A.  E.  Fleming  as  district  manager,  has 
been  removed  from  638  National  Life  Building.  La 
Salle  Street,  to  99  East  Lake  Street.  The  new 
offices  are  larger  and  better  equipped  in  every  way 
to  care  for  the  increasing  business  of  the  company 
in   this   locality. 

A  new  organization,  known  as  the  Universal  Elec- 
tric Companj'  has  opened  general  sales  offices  in 
the  Ellsworth  Building,  Chicago,  111.  Its  executive 
officers  arc  F.  C.  Royal,  president,  and  F.  B.  Kav- 
anagh,  secretary  and  treasurer.  Mr.  Royal  is  a  well- 
known  Chicago  business  man.  having  been  connected 
with  the  Nelson  M'orris  packing  house  for  a  number 
of  years,  wdrile  INt.  Kavanagh  was  formerly  of  the 
Sterling  Electrical  Manufacturin.g  Company,  Warren, 
Ohio,  and  later  of  the  Brilliant  Electric  Company  of 
Cleveland,  Ohio.  This  new  company  is  the  north- 
western distributor  for  the  Brilhant  Electric  Com- 
pany of  Cleveland,  maker  of  the  Universal  tipless 
incandescent  lamps,  and  it  will  job  a  full  line  of 
arc  lamps,  fans,  motors,  generators,  telephone  svs- 
tems,  etc.,  as  well  as  several  special  lamp  accessories. 


BUSINESS. 


The  Chicago  Storage  Battery  Company  announces 
the  equipment  of  a  sub-station  at  107  Twentieth 
Street,  Chicago,  where  it  will  do  expert  storage- 
battery  repair  work,  washing,  testing,  etc. 

J.  J.  Egan,  Chicago,  manufacturer  of  the  Acme 
commutator  compound,  says  that  several  supply  deal- 
ers have  placed  large  supplies  of  this  compound  in 
stock,  after  having  thoroughly  satisfied  themselves 
of  its  worth  by  severe  tests. 

An  incandescent  lamp  that  can  stand  up  under 
the  jolts  and  jars  and  hard  knocks  of  street-car 
service  is  an  article  of  value.  The  Electric  Appli- 
ance Company  of  Chicago  says  that  it  has  a  lamp 
fitted  for  this  strenuous  seri'ice,  and,  as  proof  of 
its  statement,  the  company  points  with  pride  to  the 
large  traction  companies  throughout  the  country 
which  are  using  the  Packard  railway  lamp. 

A.  Bushnell  of  Kansas  City,  Mo.,  manufacturer 
of  cypress  telegraph  poles  and  piling,  creosoted  and 
treated  with  zinc,  especially  recommends  the  larger 
sizes  of  his  product  for  electric  line  work.  Poles  of 
this  wood  are  said  to  have  unequaled  lasting  prop- 
erties and  to  be  immune  from  dry  rot. 

The  Canadian  Westinghouse  Company  of  Hamil- 
ton, Ont.,  has  recently  closed  a  contract  to  furnish  " 
the  Shawinigan  Water  and  Power  Company,  Shaw- 
inigan  Falls,  Quebec,  a  6,600-kilowatt,  two-phase, 
2,200-volt,  3,600-alternation,  rotating-field  alternator 
for  direct  connection  with  a  waterwheel.     Two  2,200- 
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kilowatt,  oil-insuIatcd,  water-cooled  transformers 
(2,200-volt  primary,  50,000-volt  secondary)  are  in- 
cluded in  this  contract. 

The  Crescent  Company  of  Chicago  is  exclusive 
western  agent  for  the  Crescent  time  switch,  and 
feels  confident  •  that  it  made  a  good  move  when  it 
secured  this  agency.  The  company's  bulletin,  No. 
205,  tells  all  about  this  suitable  device  for  turning 
on  and  off  show-window,  sign  and  hall  lights  at  a 
predetermined   time. 

The  F.  Bissell  Company  of  Toledo,  Ohio,  has  added 
to  its  list  of  specialties,  novelty  potheads,  sleeves, 
terminal  heads,  etc.,  for  telephone  cable  work.  This 
business  has  been  purchased  outright  from  the  New 
Haven  Company,  the  transfer  including  all  patents, 
special  machinery,  good  will  and  merchandise,  fin- 
ished and  unfinished.     The  Bissell  company  says  that, 
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owing  to  its  advantageous  location  and  special  addi- 
tional facilities,  it  will  be  in  excellent  position  to 
serve  the  trade  promptly  and  satisfactorily. 

At  the  Elks'  convention,  to  be  held  in  Cincinnati 
on  July  8th  to  25th,  there  will  be  used  nearly  30,000 
Norbitt  porcelain  temporary  sockets  for  decorative 
purposes,  illuminating  the  streets  for  yj  blocks.  Over 
500  Norbitt  temporary  sockets  will  also  be  used  in 
making  the  huge  American  flag,  which  is  to  be  hung 
over  Government  Square.  These  handy  little  de- 
vices, which  can  be  installed  in  a  few  moments  with- 
out scraping  the  insulation  from  the  wire,  are  manu- 
factured by  the  Crouse-Hinds  Company  of  Syracuse, 
N.  Y. 

The  L.  B.  Allen  Company,  Chicago,  received,  under 
date  of  June  17th,  the  following  rather  significant 
letter:     "Among    other    items,    we    want    to    bid    to 
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the  Washington  navy  yard  on  Tuesday  next  on 
soldering  sticks.  We  wrote  the  storekeeper  asking 
whose  make  was  satisfactory  and  he  said  'The 
Allen.' "  ' 

Among  the  recent  sales  made  by  the  Crocker- 
Wheeler  Company  is  that  of  electrical  machinery  to 
the  value  of  about  $30,000  to  the  Barbour  Flax 
Spinning  Company,  Paterson,  N.  J.  The  equipment 
includes  a  600-kilowatt  standard  direct-current  250- 
volt  generator,  and  motors  aggregating  515  horse- 
power. The  W.  &  J.  Knox  Net  and  Twine  Com- 
pany of  Baltimore,  the  United  States  Naval  Acad- 
emy of  Annapolis,  the  J.  B.  Williams  Company  of 
Glastonbury,  Conn.,  Armour  &  Co.  of  Chicago  and 
the  Traitel  Marble  Company  of  Ravenswood.  L.  I., 
are  also  recent  customers.  Armour  &  Co.,  it  may 
be  added,  use  over  7,000  horsepower  of  Crocker- 
Wheeler  motors. 


ILLUSTRATED  ELECTRICAL  PATENT  RECORD. 


762,279.  Telephone  Lamp  Jack.  Henry  P.  Clausen, 
Chicago,  III.,  assignor  to  the  American  Electric 
Telephone  Company,  Chicago.  Application  filed 
October  12,  igoi. 

Several  lamps  and  spring  jacks  arc  arranged  within  a 
common  chamber  in  the  holder,  and  opaque  heat-proof 
coatings  are  applied  to  the  outer  surface  of  the  lamp 
bulbs,  whereby  the  light  from  one  lamp  is  excluded  from 
the  adjacent  lamps. 

762,297.     Third-rail  Insulator.    Henry  L.  Fritze,  Jer- 
sey   City,    N.    J.     Application    filed    October    27, 
"I 903. 

The  insulator  is  made  up  of  an  enameled  top  plate  and 
an  enameled  base  plate,  with  a  body  of  glass,  stone,  slate 
or  insulating  composition. 

762.318.  Conductor  and  Collector  for  Electric  Rail- 
ways or  Tramways.  Donald  Kempt.  Buenos 
Aires,  Argentina.  Application  filed  March  11, 
1903. 

Conductors  and  collectors  for  electric  railways  consist 
of  a  frame  yieldingly  secured  to  the  car,  staves  hinged 
to  the  frame,  wheels  carried  by  the  staves,  a  conducting 
bar  secured  to  the  frame  and  normally  out  of  contact 
with  the  staves,  and  means  for  bringing  the  staves  into 
contact  with  the   bar. 

762.319.  Contact-box  and  Conductor  for  Electric 
Railways  or  Tramways.  Donald  Kempt,  Buenos 
Aires,  Argentina.  Application  filed  September 
23,    1903- 

Contact  boxes  for  transmitting  electric  current  from 
the  main  conductor  to  conductors  on  electric-railway 
vehicles  are  made  up  of  a  casing  and  a  sliding  top  plate. 

762,331.  Electric  Signal.  William  D.  Marks,  West- 
port,  N.  Y.    Application  filed  March  12,  1903. 

A  series  of  boxes  or  stations  are  connected  by  two 
wires  of  different  polarity  or  potentiality  leading  from 
each  station,  one  into  the  block  ahead  of  the  station,  the 
second  into  the  block  behind  the  station.  A  branch  of  the 
first  is  led  into  the  block  behind  the  station,  so  that  be- 
tween each  station  are  three  parallel  wires,  two  of  the 
same  and  one  of  opposite  polarity,  for  operating  the 
signals. 

^^■z,^,^^.  Signaling  Apparatus  for  Telephone  Switch- 
boards. Frank  H.  McBerty,  Evanston,  and 
James  I.  McQuarrie,  Chicago,  111.,  assignors  to 
the  Western  Electric  Company,  Chicago,  111. 
Application  filed  February  20,  1902. 

Combined  with  a  plug  and  spring-jack  switch  is  an 
annunciator  magnet  and  an  armature  therefor  carrying 
a  target.  A  shield  having  an  opening  in  which  the 
target  is  displayed  is  movable  by  mechanism  actuated  by 
the  insertion  and  withdrawal  of  the  plug,  the  target  and 
shield   co-operating    in    the    indication    of    visual    signals. 

l^^iiZT-  Signal  for  Telephone  Switchboards.  Frank 
R.  McBerty,  Evanston,  and  James  L.  McQuar- 
rie, Chicago,  111.,  assignors  to  the  Western  Elec- 
tric Company,  Chicago,  111.  Application  filed 
July  2,  1902. 

Combined  with  a  movable  target  is  a  movable  sliield 
normally  held  in  a  position  to  conceal  the  target  when 
the  latter  is  in  its  normal  position.  A  magnet  is  ar- 
ranged to  move  the  target  into  a  position  of  display,  and 
a  second  magnet  is  arranged  to  move  the  shield  into  a 
position  covering  the  target  in  both  positions. 

762,338.  Relay.  Frank  R.  McBerty,  Evanston,  111., 
assignor  to  the  Western  Electric  Company,  Chi- 
cago, III.    Application  filed  October  27,  1902. 

A  strip  of  relays  for  a  telephone-exchange  switchboard 
comprises  a  flanged  horizontal  supporting  strip  of  soft 
iron,  a  number  of  electromagnet  coils,  supported  at  in- 
tervals along  the  strip,  movable  magnet  levers,  one  for 
each  coil,  vertically  supported  in  sharp  bearings  in  the 
flange  of  the  supporting  strip,  and  relay  contacts  operated 
by  the  magnet  levers-  The  strip  serves  to  complete  the 
magnetic  circuit  of  all  of  the  magnet  levers. 

762,341.  Earth  or  Ground-wire  Attachment.  Joseph 
J.  O'Connell,  Chicago,  111.,  assignor  to  the  Ameri- 
can Telephone  and  Telegraph  Company,  New 
York,  N.  Y.     Application  filed  March  10,  1904. 

A  wire-straining  device  is  provided  with  a  saddle  piece 
with  feet  adapted  to  bear  on  a  water  pipe.  It  is  held  in 
place  by  a  nut  piece  having  terminal  loops,  and  a  screw 
threaded  into  the  nut  and  having  an  abutment  for  its 
head  upon  the  saddle  piece.  A  ground  wire  is  wound 
about  the   pipe  and  over  the  terminals. 

762,358.  Electric  Meter.  William  Stanley.  Great 
Barrington,  Mass.,  assignor  to  the  Stanley  In- 
strument Company,  Great  Barrington,  Mass.  Ap- 
plication filed  December  6,  1901.  Renewed  Janu- 
ary  II,    1904. 

In  an  oscillating  meter  are  combined  means  for  pro- 
ducing a  magnetic  field,  a  needle  oscillating  therein  and 
magnetized  means  for  preventing  the  needle  from  coming 
to  rest  in  a  position  parallel  to  the  lines  of  force  of  the 
field. 

763,370.      Electric    Signaling    System,      §^muel    M". 


Issued  (United  States  Patent  O0ceJ  June  14.  1^04, 

Young,    New    York,    N.    Y.      Application    filed 
January  19,  1903. 

A  signaling  system  comprises  a  source  of  direct  cur- 
rent, a  source  of  alternating  current  and  a  common 
feeder  and  a  common  return  for  both  currents.  Cars 
arc  operated  by  the  direct  current  and  signaling  devices 
are  actuated  by  the  alternating  current.  Means  controlled 
by  tiie  movement  of  the  cars  control  the  movement  of 
the  signaling  devices. 

762,379.  Trolley  Wheel.  John  S.  Briggs,  Los  An- 
geles, Cal.    Application  filed  April  25,  1903. 

A  trolley  wheel  comprises  a  circular  body  having  a 
concave  periphery,  the  center  of  the  periphery  having 
a  groove.  Resilient  means  guided  by  the  groove  are 
adapted  to  contact  with  the  trolley  wire. 

762,391.  Telephone  Fire-alarm  System.  W^illiam 
L.  Denio,  Rochester,  N.  Y.,  assignor  of  one-half 
to  Hobart  F.  Atkinson,  Rochester,  N.  Y.  Appli- 
cation filed  May  11,  1903. 

A  spring  co-operates  with  a  wheel  to  give  a  com- 
paratively short  scries  of  makes  and  breaks  in  the 
circuit.  A  second  wheel  in  the  same  train  and  electrically 
connected  with  the  first  wheel  has  a  larger  number  of 
make-and-break  devices.  A  spring  co-operates  with  the 
second  wheel  to  make  and  break  the  alarm  circuit  several 
times  each  time  the  first-mentioned  spring  is  in  contact 
with  a  tooth  of  the  first  wheel. 

762.409.  System  of  Motor  Control.  George  H.  Hill, 
Glenridge,  N.  J.  Application  filed  June  25,  1902. 
Renewed   November  3,   1903. 

Successively  acting  magnets  are  supplied  with  means 
for  effecting  their  automatic  progression.  A  master 
switch  and  circuits  controlled  by  the  master  switch, 
adapted  to  arrest  the  progression  of  the  magnets  and  to 
maintain  the  magnets  already  actuated,  are  the  other  op- 
erating parts. 

762.410.  Safety  Apparatus  for  Use  with  Overhead 
Electric  Conductors.  Herbert  F.  Hill,  London, 
England.     Application  filed  June  10,  1903. 

Associated  with  an  electric  conducting  wire  and  sup- 
ports is  a  safety  wire,  a  conducting  frame  connected  to 
the  conducting  wire  at  a  number  of  points,  and  a  bar 
extending  from  the  frame  above  and  across  the  safety 
wire. 

762,425.      Electrical    Battery.      John    R.    Lord,    San  ' 
Francisco,  Cal.    Application  filed  June  5,  1903. 

An  electrical  battery  consists  of  an  anode,  electrolyte 
and  cathode  in  a  containing  vessel-  The  anode  is  placed 
in  such  position  in  the  electrolyte  that  any  solids  chem- 
ically precipitated  from  the  electrolyte  may  fall  upon  or 
in  electrical  proximity  to  the  anode.  Such  precipitated 
solids  form  additional   anode  active  material, 

762,430.  Electromagnetic  Sip"nal.  Frank  R.  Mc- 
Berty, Evanston,  and  Frederick  H.  Loveridge, 
Chicago,  111.,  assignors  to  the  Western  Electric 
Company,  Chicago,  111.  Application  filed  May  9, 
1902. 

Together  with  two  electromagnets  having  opposing  pole 
pieces  is  a  movable  armature  for  each  magnet,  each 
armature  normally  tending  to  occupy  an  unattracted 
position.  The  armatures  are  mounted  back  to  back  be- 
tween the  opposed  magnet  poles  and  arranged  to  oppose 
one  another,  one  of  the  armatures  normally  overbalancing 
the  other  and  forcing  it  into  an  attracted  position. 

762,432.  Supervisory  Signal  for  Telephone  Switch- 
boards. James  L.  McQuarrie,  Chicago,  111.,  as- 
signor to  the  Western  Electric  Company,  Chi- 
cago,  111.     Application  filed   May  9,   1902. 

The  supervisory  signal  comprises  an  indicator,  an  ar- 
mature connected  with  the  indicator,  and  a  magnet  acting 
on  the  armature  adapted  to  conceal  the  indicator  when 
excited.  A  mechanical  device  independent  of  the  arma- 
ture is  also  adapted  to  conceal  the  indicator  and  a  second 
electromagnet  controls  the   device. 

762,503.  Electric  Arc  Lamp.  Geza  Szuk  and  Wenzel 
Hackl.  Budapest,  Austria-Hungary.  Application 
filed  June  3,   1903. 

Mechanism  for  feeding  and  regulating  the  carbons 
comprises  a  solenoid,  a  core,  a  plate,  perforated  to  re- 
ceive the  upper  carbon,  hinged  to  a  lower  part  of  the 
lamp  and  connected  to  the  solenoid  core.  A  sliding 
clutch  plate  of  insulating,  refractory  material  rests  on 
the  hinged  plate  and  is  bored  concentrically  with  the 
axis  of  the  carbon  in  such  manner  that  when  the  solenoid 
attracts  its  core   the  clutch  seizes  and  lifts  the  carbon. 

762,509.  Electric  Block-signal  System,  Louis  C. 
Werner,  Dryden,  N.  Y.  Original  application 
filed  December  12,  1901.  Divided  and  this  appli- 
cation filed  August  14,  1902. 

A  pair  of  blocks,  a  signal,  a  pair  of  motors,  one  of 
which  moves  the  signal  _a  greater  distance  than  the 
other,  connections  between  the  signal  and  the  motors,  and 
track  circuits  associated  with  the  blocks  and  each  con- 
trolling one  of  the  motors,  are  the  features  of  the  in- 
vention. 

762.534.  Indicator  for  Barber  Shops  or  the-  Like. 
George  E.  Jones  and  Harry  L.  Slusser,  Colum- 
bus   Grove,     Ohio,     assignors     of     one-half    to 


Chariie  H.  Jones  and  George  W.  Core.     Appli- 
cation filed  February  16,  J904. 

_    Indicating  disks  are   operated  by  toothed  wheels,   which 
m  turn  are  operated  by  electromagnetic  devices, 

762,535.  Electric  Plug  or  Socket  Extension.  William 
H.  Kelsey,  Cambridge,  Mass,  Application  filed 
October  9,  1902. 

A  coupling  for  joining  an  electric  plug  or  socket  to  the 
mam  electric  terminal  casing  is  described. 

762,574.  Electrical  Sparking  Igniter  for  Explosive 
Engmes.  Arthur  J.  Bradley,  Oakland,  Cal.  Ap- 
plication filed  April  7,  1903. 

The  igniter  contains  a  fixed  and  a  rocking  electrode. 

762.620.  Pump  Controller  System.  Arthur  C.  East- 
wood, Cleveland,  Ohio.  Application  filed  Febru- 
ary 13,  1903, 

Connecting  mechanism  between  the  motor  and  the 
pump  includes  an  electrically  operated  clutch,  a  main 
switch  m  the  same  electrical  circuit  as  the  clutch,  a  sec- 
ondary switch  and  actuating  means  for  the  secondary 
switch  constructed  to  be  operated  by  variations  in  the 
condition  of  the  fluid  treated  by  the  pump.  Electrical 
mechanism  in  circuit  with  the  secondary  switch  operates 
the  main  switch  to  cause  the  clutch  to  connect  or  dis- 
connect the  pump  and  the  motor.      (See  cut  on  next  page.) 

762.621.  Magnetically  Operated  Switch.  Arthur  C. 
Eastwood,  Cleveland,  Ohio.  Application  filed 
July  27,  1903. 

The  switch  is  operated  through  the  pull  of  an  electro- 
magnet. 

762.622.  Magnetic  Clutch.  Arthur  C,  Eastwood, 
Cleveland,  Ohio.    Application  filed  March  5,  1904. 

Members  of  a  clutch  have  projecting  portions  and  each 
is  provided  with  a  series  of  rings,  A  magnet  causes 
the  rings  to  be  clamped  between  the  projecting  portions, 
and  means  are  provided  for  adjusting  the  distance  be- 
tween the  portions. 

762.623.  Magnetic  Clutch,  Arthur  C.  Eastwood, 
Cleveland,  Ohio.     Application  filed  April  i,  1904. 

A  magnetizing  winding,  a  driving  member  of  magnetic 
material  made  in  two  parts  and  a  driven  member  of 
non-magnetic  material  placed  to  be  gripped  by  the  parts 
when  the  winding  is  energized  are  the  essential  features 
of  the  clutch. 

762,644.  Electric  Key  Selecting  and  Striking  Mech- 
anism. Andrew  J.  Leonard,  Denver,  Colo.  Ap- 
plication filed  February  21,  1902. 

Rotatably  mounted  and  longitudinally  movable  key- 
striking  pins  are  -arranged  in  a  framework.  Electric 
means  for  striking  a  pin  are  operated  by  rotation  of  the 
pin. 

762.669.  Insulated  Rail  Joint.  George  A.  Weber 
and  Percy  Holbrook.  New  York,  N.  Y.,  assignors 
to  the  Weber  Railway  Joint  Manufacturing 
Company,  New  York,  N.  Y.  Application  filed 
November  13,  1903. 

The  meeting  ends  of  a  pair  of  rails  are  joined  to- 
gether by  longitudinal  filling  bars,  insulation  being  placed 
between. 

762.670.  Automatic  Street-car  Indicator.-  Frank  H. 
Wehrmann,  St.  Louis,  Mo.,  assignor  to  the 
American  Automatic  Indicator  Manufacturing 
Company,  St.  Louis,  Mo.  Application  filed  Oc- 
tober 27,   1903. 

An  electromagnet,  through  a  series  of  levers,  actuates 
a    dial    which    makes    the    indications. 

762.671.  Automatic  Potential  Regulator.  William  S. 
Andrews.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  October  r,  1902. 

A  potential  regulator  contains  a  fixed  magnetizing 
coil  and  a  movable  coil  in  series,  with  the  fixed  coil 
and  movable  within  the  field  produced  by  the  fixed  coil. 
A  pivoted  lever  carries  the  movable  coil  and  means  urge 
the  movable  coil  in  opposition  to  the  force  exerted  be- 
tween the  movable  coil  and  the  field  of  the  fixed  coil. 

762,675.  Multiple-pole  Voltmeter  Switch.  Charles 
C  Badeau.  Schenectady,  N.  Y.,  assignor  to  the 
General  Electric  Company,  Schenectady,  N.  Y. 
Application  filed  July  27,   1901. 

A  multiple-pole  switch  consists  of  a  block  of  insulation 
having  semicircular  flanges  and  contact  segments  on  the 
flanges.  Shields  of  insulation  are  situated  between  the 
segments  and  feeders  and  are  connected  with  the  severa| 
pairs  of  segments.  Movable  contacts  pivoted  at  the  center  of 
the  flanges  are  adapted  to  bridge  the  several  pairs  of 
Segments  in  order.  The  voltmeter  is  in  circuit  with 
the  movable  contacts.      (See  cut   en  next  page.) 

762,684.  Connector.  Frank  E,  Case.  Schenectady, 
N.  Y.,  assignor  to  the  General  Electric  Com- 
pany.   Application  filed  October  3,  1902. 

The  connector  has  plug  terminals  at  both  ends  and 
socket  ter^iinais  with  which  the  plu?  terminals  are  adapted 
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to  engage,  one  of  the  plug  terminals  being  provided  with 
a  projection  which  is  adapted  to  coact  with  a  slot  in  one 
of  the  socket  terminals  and  which  prevents  the  plug 
terminal  from   entering  the  other  socket  terminal. 

762,686.  Electric  Railroad-crossing  Signal.  Thomas 
C.  Clark,  Cambridge,  Ohio.  Application  filed 
December  29,   1903. 

In  an  electric  railroad-crossing  signal  are  an  electro- 
magnet and  its  armature  lever  and  contacts,  A  motor- 
driven  commutator  is  provided  with  contact  mountings, 
made  adjustable  to  permit  the  substitution  of  a_  larger  or 
smaller  commutator  disk  to  vary  the  time  during  which 
the  signal  is  made  to  operate. 

762.697.  Reactance  Coil.  John  J.  Frank,  Schenec- 
tady,    N.    Y.,    assignor   to   the    General    Electric 

Company.  Schenectady,  N.  Y.     Application  filed 
October  16,  1902. 

A  three-phase  reactance  coil  contains  a  laminated  core. 
Lamina;  consist  of  a  single  piece  of  material  having  three 
pairs  of  conductor-receiving  openings  formed  therein  and 
having  formed  between  each  pair  of  the  openings  a  num- 
ber of  small  distributed  air  gaps. 

762,709.  Electric  Motor.  Gaylord  C  Hall.  New 
York,  N.  Y.    Application  filed  March  7,  1901. 

Combined  with  a  main  circuit  containing  a  motor  and 
a  resistance  is  a  shunt  circuit  containing  the  starting 
switch.  A  positive-action  circuit  is  shunted  about  the 
motor  and  is  closed  and  broken  by  the    shunt  circuit. 

762,711.  Photographic  Shutter-operating  Mechan- 
ism. John  H.  Hammer,  Marquette,  Mich.  Ap- 
plication filed  August   iS,   1903. 

A  photographic  apparatus  comprises  an  electric  con- 
troller, an  alarm  device  in  electric  circuit  with  the  con- 
troller, means  for  operating  the  controller  and  a  bulb 
operating  or  compressing  device,  connected  with  the 
alarm  device  and  brought  into  compressing  action  by  the 
closing  of  the  circuit  between  the  controller  and  the 
alarm. 


ing  pole  pieces.  Means  are  supplied  for  retaining  the 
material  in  close  proximity  to  the  cylinder  along  a  con- 
siderable   segment    of    the    cylinder    below    its    horizontal 

diameter  and  within  the  magnetic  field. 

762,753.  Apparatus  for  Magnetic  Separation.  Clar- 
ence Q.  Payne,  Stamford,  Conn.  Original  appli- 
cation filed  February  2,  1902.  Divided  and  this 
application  filed  October  3,  1903. 

Combined  with  a  separating  cylinder  provided  with 
a  number  of  transversely  disposed  magnetizable  laminse,  a 
series  of  whose  outer  edges  project  radially  beyond  those 
of  their  adjacent  laminx,  are  two  opposing  pole  pieces 
placed  approximately  concentric  with  the  cylinder  and 
between  which  the  cylinder  is  arranged  to  revolve. 

762,759.  Magnetic  Grapple,  Wolfgang  Reuter,  Wet- 
ter, Germany.  Application  filed  February  16, 
1904. 

In  an  engaging  device  and  magnetic-lifting  contrivance 
for  cranes  is  an  electromagnet  with  means  for  raising  and 
lowering  the   electromagnet. 

762.768.  Rail.  Louis  Steinberger,  New  York,  N.  Y. 
Application  filed  December  16,  1903. 

A  third  rail  comprises  a  supporting  member  of  insul- 
ating material  provided  with  a  cat-head.  A  metallic 
member  has  a  portion  engaging  the  cat*head  for  the 
purpose  of  securmg  the  members  rigidly  together;  a  rail 
section  engages  the  metallic  member  and  is  movable 
relatively  thereto. 

762.769.  Support  for  Rails.  Louis  Steinberger,  New 
York,  N.  Y.    Application  filed  February  11,  1904. 

Insulating  material  is  placed  between  the  support  and 
the  rail. 

762.770.  Door-opening  Apparatus.  Henry^  S.  Stew- 
art, Chicago,  111.  Application  filed  March  24, 
1904. 

An  electromagnet  releases  a  weight  which  opens  the 
door. 


Michael  Lujanovitz,  Passaic,  N.  J.     Application 
filed  July  18,  1903. 

An  electric  signaling  system  for  railroad  trains  com- 
prises a  sectional  conductor  along  the  track,  a  contact  on 
the  locomotive,  in  engagement  with  the  conductor,  a 
clock-controlled  commutator,  an  alarm  controlled  by  one 
current  from  the  commutator,  a  steam-shutting-off 
mechanism  controlled  by  the  other  current  from  the 
clock-controlled  commutator,  for  shutting  off  the  steam, 
and  a  brake-applying  mechanism  for  applying  the  brakes, 
controlled  from  the  steam-shutting  off  mechanism. 

762,820.  Electric  Telephone.  Ernst  Gundlach,  Ber- 
wyn,  111.,  assignor  to  the  American  Telephone 
and  Telegraph  Company,  a  corporation  of  New 
York.    Application  filed  February  5,  1904. 

The  essential  parts  are  a  diaphragm,  magnet  and  coil 
and  an  elastic-pressure  device  mounted  behind  the  dia- 
phragm and  constantly  exerting  pressure  upon  the  inner 
surface  of  the  diaphragm,  in  a  circle  or  zone,  between 
the  center  and  periphery,  thereby  tensioning  the  dia- 
phragm. 

762.823.  Trolley  Wheel.  Stewart  J.  Hamlin,  Alle- 
gheny, Pa.     Application  filed  March  29,  1904. 

Details    are    described. 

762.824.  Fuse  Plug.  Rudolf  Hundhausen,  Wilmers- 
dorf,  Germany,  assignor  to  the  Siemens  &  Halske 
Electric  Company  of  America,  Chicago,  III. 
plication  filed  November  24,  1899. 

A  main  and  supplemental  fuse  are  arranged  in  a  fuse 
chamber  and  extend  through  apertures  in  its  walls. 

762,829.  Receiver  for  Wireless  Telegraphy.  Oliver 
Lodge,  Birmingham,  Alexander  Muirhead, 
Shortlands,  and  Edward  E.  Robinson,  Birming- 
ham, England.    Application  filed  July  28,  1902. 

Two  conducting  surfaces  and  a  film  of  fluid-insulating 
material  between  such  surfaces  are  embodied  in  the  re- 
ceiver. A  rotary  body,  to  which  one  of  the  conducting 
surfaces  is  attached,  and  means  to  rotate  the  body, 
whereby  the  continuity  of  the  film    is  restored  after   hav- 
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762,715.  Electrical  Battery.  Julius  E.  Haschke,  Chi- 
cago, 111.,  assignor  to  Feodor  G.  Haschke,  Aus- 
tin, Texas.     Application  filed  February  8,  1904. 

Bipolar  active  plates  separate  the  cells  from  each  other 
and  unipolar  negative-pole  plates  constitute  the  exterior 
side  plates  of  the  end  cells.  An  odd  number  of  supple- 
mental plates  of  alternating  polarities  are  placed  in  the 
end  cell,  in  which  both  side  plates  are  negative-pole  elec- 
trodes, the  supplemental  plates  in  the  cell  including  one 
positive-pole  plate  in  excess  of  the  number  of  negative- 
pole  plates.  The  plates  of  like  polaritj'  in  the  cell  arc 
electrically    connected.      (Sec    cut.) 

762,720.  Portable  Electric  Light  Conrad  Hubert, 
New  York,  N.  Y.  Application  filed  January  25, 
1904. 

A  small  portable  casing  contains  a  number  of  cells, 
which  furnish  current    for  a  small  incandescent  lamp. 

762,738.  Automatic  Regulator  for  Motors.  Hans  S. 
Meyer.  Rugby,  England,  assignor  to  the  Gen- 
eral Electric  Company.  Schenectady,  N.  Y.  Ap- 
plication filed   September  4,   1902. 

An  induction  motor  operated  by  the  current  from  the 
secondary  coils  of  a  transformer  contains  automatic 
means  controlled  by  the  speed  of  the  motor  for  varying 
the  ratio  of  transformation  between  the  primary  and 
secondary  coils  so  as  to  increase  the  ratio  as  the  speed  of 
the  motor  increases  and  to  decrease  the  ratio  as  the 
speed  of  the  motor  decreases.      (See  cut.) 

762,744.  Means  for  Regulating  Dynamo-electric  Ma- 
chines. Charles  R,  McKay,  Cincinnati,  Ohio, 
assignor  to  the  General  Electric  Company.  Ap- 
plication filed  November  23,  1901. 

The  field  winding  of  a  generator  is  excited  by  direct 
current  and  an  electrodynamomcter  with  relatively  movable 
coils  supplied  with  current  from  alternating-current 
leads  is  connected  to  the  machine  with  means  controlled 
by  the  electrodynamomcter  for  varying  the  field  strength 
of  the  generator. 

762,749-  Trolley.  Rowley  K.  Ortt,  Reading,  Pa. 
Application  filed  November  4,   1903. 

The  trolley  wheel  is  mounted  in  a  horizontally  oscillat- 
ing head. 

762.751.  Separating  Cylinder  for  Magnetic  Separa- 
tors. Clarence  Q.  Payne,  Stamford,  Conn.  Ap- 
plication filed  August  17,  1901. 

Transversely  laminated  separating  surfaces  are  formed 
by  a  scries  of  magnetizable  plates  having  toothed  edges. 

762.752.  Apparatus  for  Magnetic  Separation.  Clar- 
ence Q.  Payne,  Stamford,  Conn.  Application 
filed  August  30,  1901. 

A  separating  cylinder   is  movable   between    two    oppos- 


762,776.  Induction-coil  Vibrator.  Richard  Varley, 
Providence,  R.  I.,  assignor  to  the  Varley  Du- 
plex Magnet  Company,  Providence,  R.  I.  Ap- 
plication filed  January  22,   1904. 

A  vibrator  is  adapted  to  interrupt  the  primary  circuit 
of  an  induction  coil  and  be  moved  in  one  direction  by  the 
magnetic  attraction  of  the  coil.  A  continuously  energized 
electromagnet  acts  upon  the  vibrator  in  opposition  to 
the  induction   coil. 

762.791.  Trolley  Hanger.  Montraville  M.  Wood, 
Schenectady,  N.  Y.,  assignor  to  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  Application 
filed  December  15,  1902. 

A  supporter  has  a  shoulder  having  a  notch  extending 
therethrough.  A  cap  is  connected  with  the  supporter 
and  provided  with  interior  ratchet  teeth  and  a  locking 
device  adapted  to  engage  the  notch  and  ratchet  teeth. 

762.792.  Electric-railway  Apparatus.  Granville  T. 
Woods,  New  York,  N.  Y.,  assignor  to  the  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.  Ap- 
plication filed  October  12,  1901. 

Four  coils  are  arranged  in  connection  with  the  circuits 
and  a  number  of  switches  are  adapted  to  act  in  sequence 
in  obedience  to  the  energy  received  by  the  coils  so  that  the 
first  coil  receiving  energy  controls  the  circuit  of  the  second 
coil,  and  so  on.  The  third  coil  sustains  the  act  of  the  first 
coil  and  the  fourth  coil  controls  the  circuit  of  the  first 
coil. 

762,798.  Railway  Signaling  System.  M'arion  A. 
Born,  Lawrenceville,  Ga.,  assignor  of  part  to 
Milton  H.  Loudon,  Kansas  City,  Mo.,  and  Nar- 
cissa  Hayes  and  Emma  Byles,  Washington, 
D.  C.    Application  filed  November  7,  1902, 

Continuous  bare  conductors  are  laid  parallel  with  the  road- 
bed and  a  source  of  electrical  energy  is  carried  by  each 
train.  A  main  circuit  on  each  train  has  its  terminals 
connected  respectively  to  the  conductors,  an  adjustable 
resistance  and  lamps  are  connected  in  the  main  circuit.  A 
relay  and  resistance  are  connected  in  shunt  with  the  main 
circuit,  _  and  an  electromagnetically  actuated  controlling 
means  is  disposed  in  a  circuit  controlled  by  the  relay. 

762,803.  Electrical  Accumulator.  Alfred  J.  B.  M. 
Colletas,  Paris,  France.  Application  filed  Sep- 
tember 12,  1901.     Renewed  April  22,  1904. 

A  battery  contains  a  negative-pole  electrode  of  porous 
material  electrically  conductive  but  unattackable  by  sul- 
phuric acid,  the  electrode  containing  hydride  of  copper 
in  combination  with  a  bath  of  sulphuric  acid. 

762,812.  Electric  Signaling  System.  John  Dian- 
ovszky,   Passaic,    N.  J.,  assignor  of  one-half  to 


ing  been  broken  down  by  an  ethereal  wave,  are  the  other 
features. 

762,831.  Trolley  Base.  Peter  D.  Milloy,  Bufltalo, 
N.  Y.,  assignor  of  one-half  to  Washington  L. 
Altee,  Buflfalo,  N.  Y.  Application  filed  October 
27,  1902.     Renewed  March  29,  1904. 

A  rcvoluble  base  plate  carries  the  trolley  pole. 

762,840.  Feed-wire  Connection.  George  L.  Osborn, 
Boston,  Mass.  Application  filed  September  2, 
1902. 

A  soldered  connection   for  the   feeder  of  a  third  rail  is 
described. 

762,847.  Storage  Battery.  Max  Schneider,  Dresden- 
Plauen,  Germany,  assignor  of  one-half  to  Julius 
Beisbarth.  Nuremberg,  Germany.  Application 
filed  September  4,  1903. 


tvnwardly  converging  lead   grid  cones  put   one  above 
nd   fastened  '  •■■  ... 


Dow 
the  other  and  fastened  by  melting  to  a  central  lead  core 
form  the  positive  electrodes,  the  lead  grid  cones  and 
most  of  the  lead  core  up  to  a  point  near  its  upper  end 
being  vertically  and  radially  divided  into  parts.  A 
hollow  cylinder  of  active  material  forms  the  negative- 
pole  electrode,  enclosing  the    positive-pole    electrode. 


EXPIRING  PATENTS. 

Following  is  a  list  of  electrical  patents  (issued  by 
the  United  States  Patent  Office)  that  expired  on 
June  21,  1904: 

365,040.     Electric      Valve      Mechanism      for      Water      Mains. 

George    B.   Bassett.   Watertown,  N.    Y. 
365.059-     Printing    Telegraph.     Samuel     V.    Essiek,    Alliance, 

Ohio. 
365,103.     Automatic   Telegraphy.     Charles    Selden,    Baltimore, 

Md. 
365,116.     Apparatus     for     Transforming      Electric     Currents. 

Louis  Bollmann,   Vienna,  Austria-Hungary. 
365,159.     Incandescent   Lamp    Socket  and   Cut-out.     Merle   J. 

Wightman    and   Herman    Lemp,  Hartford,   Conn. 
365,240.     Trolley    Track.     Lemuel    Coburn,    Holyoke,    Mass. 
365,189.     Incandescent  Lamp   Socket   and  Cut-out.     Hermann 

Lemp  and  Merle  J.   Wightman,  Hartford,   Conn. 
365,339-     Guide    Truck    for    Electric    Railways.     Benjamin    F. 

Hamilton,  Boston,   Mass. 

365.340.  Swivel  Truck  for  Electric  Railways.  Benjamin  F. 
Hamilton,  Boston,  Mass. 

365.341.  Tramway  for  Elevated  Electric  Railways  with  Means 
for  Insulating  the  Rails.  Benjamin  F.  Hamilton,  Boston, 
Mass. 

365,345.     Electric   Railroad    Signal.     Malcolm  W.   Long,    Har- 

risburg,  Pa. 
365,351.     Incandescent    Electric    Lamp.     James    Smith,     New 

Albany.   Ind. 
365,359.     Electric    Battery.     Pierre    Germain,    Clermont    Fer« 

rand,    Puy-de-Dome,    France. 
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ALLIS-CML 


THE  EDWARD  P.  AILIS  CO., 

MILWAUKEE.   WIS. 


-'■■  SUCCESSOR     TO 

FRASER  a.  CHALMERS,  GATES  tROH  WORKS, 

CHICAGO.  ILL  CHICAGO,  aL 


-WE   ILLUSTRATE   HEREWITH   A- 


Reynolds  Combined  Vertical  and  Horizontal 
Electric  Light  and  Street  Railway  Engine 


KeyaoMi  Combined  Vertical  cad  Horfzoau/  Eleciric  Lliht  aad  Slmt  Railway  Encln*. 

We  have  (umished  sixteen  of  the  above  engines  lor  the  Interli  ^■^  Transit  Co ,  Ni 

the  Manhattan  Elevat.'d  and  Subway  Systems.     Each  engine  is  rale, 
operating  continuously  nnder  a  load  of  IJ.ooo  H.  P.     We  have  recen 
making  seventeen  engines  furnislied  the  Interborougli  Rapid  Transit  ' 
to  the  Southern  Electric  Co.,  Philadelpliia.  .       .  .        .  t-  .^.     ■■    •       ,        . 

This  desijin  pcmiits  the  installation  of  large  units  keeping  the  flywheel  weiKht   within   reasonable   lintuts,   tor  the   r. 
1  is  taken  four  times  during  each  revolution,  but  not  having  the  u^     '    ' — -inn  of  nunoerous  journals  and  pins   "<"- 


steam 


the  ordinary  three  or  lour  cylinder  engine.     It  is  particularly  desirabi 


frequency  Kcnerator. 


SOLE    BUILDERS  OF 


NuRNBERG  Gas  Engines 


BRAKCH  OEEICES: 

|!  KTW  YORK,  Empire  Bldj;. 

BCSTOH,  Board  of  Trade  Bid*. 

PITT3BUR0,  Frick  Bmldini 
|i.  MmNEAPOUa,  Cora  Exchange  Bldg. 

DSNVEH,  1649  Tremont  Street 

oALT  LAKE  CITY,  209  B.W.  Temple  El. 

SPOKANE,  WaAhingtOB 


GBNBRAI^ 


LONDON,  BNC,  $3}  Sallsbiiry  House 


Ol^PICB 


CHICAfi0.^1IX.JI.S.A. 


JOHANHESBimO,  Sontli  Aiiiu 

HBHHHHHfHItai 


BKABCH  oFnc: 

SAH  FKAHaSCO,  HaTvanl  Bldf . 
BKATHA,  Lomber  Bxdiaiice  Bldf- 
CHARLOTTE,  H.  C,  Tmit  BI<1< 
HEW  OBLRAHS,  Bcnaaa  Bldg 
ATLAKTA,  OA.,  Equitable  Bldg 
BtTTTR,  MnUT  .  SI  P.   Broa/twar 


Western  Eledrid 


Vol,  nXlV.    $3.00  Per  Ahum.    ?SSS'^£'g  feT»„7„.^.'t?S|o'! 


CHICA&O,  JANDARY  2,  1904, 


Entered  at  Chicago  Postofflce  as  If)  ft-Bv»    ■    f^nnu   ^       F**  Un      1 

malt  matter  of  the  secona  class.  lU   UERTS  A  wUrTi-.       ^    |lU)     li 


SIlVIPLEX  WIRES  ANDCABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"""r^husIn^"'^'      T^f^^  Simplex  Electrical  Co., 

.  Monadnock  Block,  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


1889— Paris  JBxposition, 
Medal  for  Bnbber  Insolation. 

1893-l¥orld's  Fair, 
Medal  for  Bnbber  Insolation. 


^fc^^r  ^ft^^A   TEE  STANDARD  FOB 

^BjV  ^S^HJI  B1IBB£B  IlVSiriiATION. 

^^^^^^—  n~  V  liC"^^^^^^  Solo  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'pJiof  Wires. 
THE  OKONITE  CO.,  Ltd. 

f'Sl'^nS-gSS^v^l;  ;•«'""«'"»•        253  Broadway,  New  York.       a^H^rdSfntJeo";'.'"'"' 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEi 
TELEPHONB,  TELEaRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOKOSBOBO,  INDl, 


N.  1.  R. 


VS^IRES 


National 

India 
Bnbber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83"BARCLAv'stR°^ET.  """i"  ""'<'•  ""•  Faelory,  TRENTOU,  n.  lb 

The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  ADTD  JU]!irCTION  BOXES, 
SWITCHBOARDS,   PAKBIi    BOABDS,   SWITCHES,   BTC. 


THOUSANDS    IN    USE. 

Bipolar  and  Multipolar  MotoiB 
\  from  ^  to  50  horsepower.  Dyna- 
.;\mos  from  lOUgbtstoTOO.  We  sell 
'  )or  rent.  Good  profits  for  agents.  • 
•^The  Hobart  Elec.Mfg.  Co.Jroy,  Ohio 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO., 


PHILADELPHIA 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

Elkhart,  Ind. 


KUHLMAN  ELECTRIC  CO. 


i^ttUR  iff 


fWiicMca 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Go. 

Chelsea,  Mass.,  New  York,  Chicago,  San  Frandsco. 


ESTAIiHSHED  1875. 
COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  TappiDg,  Reaming,  Emery  Grinding,  etc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  SelJK,  Sonnpnihal  &.  Co. 
85  Queen  Victoria  Street,  Londoo,  England. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C,  p.  Horizontal  are  14  O.  P.  Vertical 
7  C.  P.  Vertical. 


Other  makes  are 
THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 


THE 


Pat.  Oct.  20,    1900. 
A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

SHELBY  ELECTRIC  CO.,  SHELBY, 


^ESTIIN  DecMcal  In^trament  (?o., 


Waverly  Park,  NEWARK,  N.  J. 


lUuMaled  Dial 
{tatio&  Instrments, 


These  Instruments  are 
TCouiiiructed  upon  the 
same  general  prin- 
-ciple  as  our  regular 
Standard  Portable  Direct 
"Oorrent  Voltmeters  and 
Ammeters,  bnt  are  mncb 
larger,  and  the  working 
parts  are  iacloeed  in  a 
neatly  designed,  dnst-proot 
oast-iron  case  which  effect- 
ively shields  the  iastra- 
ments  from  disturbing  in- 
■aences  of  external  mag- 
'ftetio  fields. 

BERLIN— European  Weston 
Electrical  iDStniment  Co.,  Bit* 
fierstraspe 'No,  88. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter, 

Style  B.        "Flush  Type." 


Weston  Standard 


Portable  Direct  Beading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  W  a  1 1  m  e  ters 
and  Voltmeters,  for  .Alter- 
nating: and  Direct  Current 
Oircuits. 

Our  portable  instruments 
are  recognized  as  standards 
throughout  the  civilized 
world. 

Our  Semi-Portable  I-a- 
boratory  Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  use. 


Paris,  FBANcr— E.  H.  Cadlot,  12  Rue  St.  Georges. 


New  York  Office— 74  Cortlandt  St. 


'irkirk'irk'k'Iririricirirk'A'irk'^ 


MACHADO 


THE 


"I.P."T."HrTYPE 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  sbnnts 
and  the  cases  are  of  heavy 
polished  brass. 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated, 
for  instance,  being  S16.50. 

WRITE  FOR  DISCOUNTS  TO 


* 


ROLLER, 


203  BROADWAY,  NEW  YORK  CITY,  N.  Y.,        Or  Your  Nearest  Supply  Nous.. 


* 

*■ 
* 


i 
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WESTERN     ELECTRICIAN 


January  2,  1904 


The"Sf  eriing  Special"  Helps  Some 

IT  TAKES== — 

6  Sterling  Special  Lamps  to  give  an  average  of 

96  CANDLE  POWER 

AND 

8    Regular   Type    Lamps   to    give   an   average  of 

96  CANDLE  POWER 

8  Regular  type  lamps  16  c.  p.  at  56    i  i  o   ^,„2.±^ 
watts  per  lamp         =         -         ^^O    Wdllb. 

6  Sterling  Special  Lamps  16c.  p.  at  'i'Jf:   wrn-Hc 
56  watts  per  lamp     =         -         JjQ  WallS. 

6  c.   p.  lamps 
lamp — saving 


2  16  c.   p.  lamps  at  56  watts  per  tt'j         n44-c! 
n— savins-     -  -  =  H^    WallS. 


THE  OTHER  KIND 

Side 16  Candle  Power 

Angle 13       "  '■ 

Tip 7       ■■ 

AVERAQE 12       •• 


FIGURE  THIS  OUT  ON  THE   NUMBER  OF  LAMPS  YOU  BURN 

Sterling  Electrical  Manufacturing  Company 


New  York 


WARREN,  OHIO 

Chicago 


San  Francisco 


Direct  Current  Generators 


m    .   FOR   m   m 


Light  and  Power 


The  design  and  construction  of  tliese 
generators  are  such  as  to  meet  the 
most  approved  requirements  and  to 
comply  with  the  standards  adopted 
in  the  best  and  most  recent  practice. 


S PRAGUE 

ELECT  RIO  COMPANY 

GENERAL  OFnCESi 
527-531  West  34th  Street,    NEW  YORK. 


BRAHOH  OFFICES! 

ATLANTA,  BALTIMORE,  BOSTOM, 

OINOIHNATI,  PITTSBURG, 


OHIOABO, 
ST.  LOUIS. 


January  2,  1904 


WESTERN    ELECTRICIAN 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  cany  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaclnxe  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114.  116  &  118  Liberty  St.,  Nev  lork. 


BRANCHES:  1, 92 CmCAQO:^^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


American  Steel  &  Wire  Co. 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

GONSUMERS  CARBON  QO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  arid  for  all  purposes.-       ,' 


,        "AMERICAN  BRAND 
weATBERPROOf  WIRE  AND  CABLES 


y/t  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  tbipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jetterson  St.,  CHICAGO,  ILL. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  In  any  quanllty,  either  large  or  smaH.    We  buy  PLATINUM   or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:BA.K:E^It    Ss    CO., 

MANUFACTURERS  OF  PLATINUIW   IN  ALL  SHAPES. 


Newark,  N.  1. 


New  York  Offlce,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 24 

Allen  Company,  L.  B 21 

Allis-Giialmers  Company 

48,  colored  cover 

AUoway  Electric  Co 45 

Alphaduct  Mfg.  Co 25 

American  Battery  Co 25 

American  Circular  Loom  Co.  1 
American  Conduit  Company  .29 
Amer.  District  Steam  Co — -  — 
Amer.  Electrical  Heater  Co..  4 

Amer.  El.  Telephone  Co 38 

American  Electrical  Works.. 25 
Amer.  InsuLWire&CableCo,  3 

American  Platinum  Wks 32 

American  Refl.  &  Llg  titlng  Co.  25 
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Machado  &  Roller,..; 1 

Maltby  Lumber  Company.,  ,43 

Manhattan  El. Supply  Co 28 

Matthews  &  Bros.,  W.  N 25 

Maus  &  Co.,  H.  H 43 

McLennan  &  Company,  K 24 

McLeod,  Ward  A  Co 8 

Mechanical  Appliance  Co ... .  8 

Mica  Insulator  Company 24 

Miscellaneous  Advs 26 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 38 

Monsoa  Burmah  Slate  Co —  42 

Moon  Mfg."  Co.,  The, 38 

Mueller  Company,  William.. 42 

Munsell  &  Co..  Eugene — 

Murray  Iron  Works  Co 37 

National  Carbon  Co 4 

National  Electric  Co 

colored  cover 

National  Elec.  Signalling  Co.40 
National  India  Rubber  Co....  1 
National  Tel.  Supply  Co — 


Nernst  Lamp  Co — 

New  England  Butt  Co 25 

New  York  Central  Lines 34 

New  York  Ins.  Wire  Co 3 

Nickel  Plate  Road,,... 26 

Northwestern  Electric  Co...  — 
Norton  Elec'l  Instrument  Co.— 

Okonlte Company,  The., 


Ii3.ci©3c    of    .A.d'v^ex'tlseuriexi-ts    See* 


,  1 

Pacific  Coast  Pole  Co 42 

Page  &HIU  Go 43 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Eefl.  Co.    5 

Pass  *.t  Seymour  Inc 24 

Pennsylvania  R.  R 44 

Perrizo  &  Sons 43 

Pfanmueller  ACo..  F.  E 26 

PHster  Hotel ....30 

Phelan,  D.  W 42 

Phillips,  Eugene  F 25 

Phillips  Insulated  Wire  Co.. 25 

Phoenix  Glass  Company 20 

Phosphor-Bronze  S.  Co 34 

Pierson  Electric  Co-. — 

Pignolet,  L.  M 24 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 30 

Pittsburg  &  L.  S,  Iron  Co. ....  43 
Plume  &  AtwoodMfg.  C0....23 

Porter  Cedar  Company 42 

Prometheus  Eiec.  Co 23 

Reisinger,  Hugo 17 

Reynolds  El.  Flasher  Mfg,Co, 23 

Eoche,  Wm , 32. 

RoebUng's  Sons  Co,,  J.  A 4g 

Safety  Ins.  Wire  <t  Cable  Co.  4S 

Sargent  &  Lnnay — 

Sawyer-Man  Elec.  Company,— 

Schott.W.H 45 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec  Heating  Co..  ..24 
Sprague  Electric  Company. . .  2 


standard  Elec'l  Mfg.  Co 32 

Siaudard  Pole  &  Tie  Co 42 

Standard  Tie  Company 42 

Standard  Underg,  Cable  Co..— 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 45 

Sterling  &  Son,  W.  C 42 

Sterling  Electrical  Mfg,  Co..  2 
Sterling  Varnish  Co.,  The..., 25 
StilweU-BIerce  &  Smlth-Vaile 

Company 33 

Stow  Mfg.  Company i 

Stromberg-Carlson  Tel,  Mfg. 

Company 39 

Sturtevant  Company,  R  F...35 
Swedish-American  TeL  Co.  .— 

Toa  Company,  William 47 

Torrey  Cedar  Company 43 

Towers  Pin  »fc  Bracket  Co, ,..42 
TrumbuUElec.  Co 18 

Valentine-Clark  Co.,  The  ,.,— 

Varley  Duplex  Magnet  Co I 

Vulcanized  Fiber  Company.. 48 

Wabash  E.  R — 

Wagner  Electric  Mfg.  Co 8 

Walker  Electric  Co — 

WalSh's  Sons  &  Company.. ,.26 

Warren  Elee.  Mfg.  Co 27 

Wesco  Supply  Co 24 

Western  Electric  Company... 13 

Western  EL  Supply  Co — 

Western  Lnmtwr  &  Pole  Co. .42 
Westlnghouse      Electric     & 

Manufacturing  Co 46 

Weston  Electrical  Inst.  Co...  1 

Whitmore.  A,  E '. 42 

Wnmerding.  C  H — 

Woolley  Fdy.  A  Mach-  Wks.. 34 
Worcester  Company,  C.  fl . . .  -  42 
Wrigley  &,  Co,  Thos 25 

Yost  Electric  Mfg.  Co 27 

Young,  A-  Jt „45 
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MANUFACTURED   BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    ^N I    Mi  ■ 

CHICAGO  EDISON  COMPANYJ39  Adams  Street.  CHICAGO. 


Co. 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the  standard   types  of 
Enclosed  Lamps, 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


c 


H 


MULTIPLE  SWITCH   MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  bj'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE   CUTLER- HAMMER    MFG.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Prick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  BIdg. 


electkical  engineer- 
ing lAUCHT  BY   MAIL. 

Write  for  our  free  Illustrated  Book. 

"Cin  I  Become  aoElearlcal  Eagloeer?" 

We  teftch  Electrical  Engioeerine,  Elec- 
tric Ligtitine,  Electric  Railways,  Mechan- 
ical Engineering.  Mechanical  Drawing, 
etc.  at  your  borne,  b>  mail,  InsCltnte 
Indorsed  by  Thos.  A.  Edlaon. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


ELECTRIC  HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Write  tor  Catalogue.  IT^d  19  Spencer  street,  DETROIT,  MICH. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


O    A    R    B    O    IM    3 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEr  SUTTON  G4imaNC0M]^NZ 


LANCASTER,  O.    ' 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  ow  request  will  mail  samples. 
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We  take  this  opportunity  of  extending  to  the 
trade  the  compliments  of  the  season  and  express 
our  determination  to  do  our  share^  through 
bettered  service,  toward  making  the  year  1904 
happy  and  prosperous  for  all  who  do  business 
with  us* 

ELECTRICAL    SUPPLIES. 
264-266-268-270  FtFTH  AVENUE,  CHICAGO. 


J* 


!* 
I* 

I* 


f^^^^^^^^^'^^^^^'if^<if)^'^^)^<^ofOf^afOj^^^^Of<^^afOfOf<^<^af^cfuf^^,^^^ 


I 


AN   INVEN±ION   NEW.      Cheap-lndestructible-Small. 

Pardridge    Reflectors 

Give  350  and  500  per  cent  MORE  Light 

WONDERFUL  FOR 


L 


Showcases,     Show    Windows,    Offices,      Factories,     Theaters,      Private 
Houses,   Stores,   Lodge  Halls,  Engine  Rooms.     IN  FACT,  EVERYWHERE. 

HANDLE  THEM.     INCREASE  YOUR  BUSINESS. 

Fits  on  any  Incandescent  Lamp  from  a  2  to  a  32  C.  P.  Without  Fixtures.     ASK   ?????.      2  Samples  prepaid,   25c.     We   want  the  Agency  for  every 

new  and  good  Electrical  Specialty.     Foreign  Representatives  Wanted. 


CATALOGUE  THEM. 


The  Pardridge  Shade  6l  Reflector  Co., 

183-185    DEARBORN    STREET,  -  -  CHICAGO,    ILL. 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.50. 

ELECTRICIAN  [SUBLISHING  CO., 
S 10  Marquette  Building,  •  •  eWIOAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIRU    PIACC    Balanced  Thrust-Model  H    Metal  or  Glass  CoverAir   I  fllA/    DDIOC 

niUn    ULROO      Tight;  Moisture  Tight;  Dust  Tight;  Insect  Tight.      LUVYrnlbt 

Mo  i/eivel  Wear  From  Hammer  or  Side  Thrust, 

Lightest  Weight  Moving  Parts  Perfect  Spring  Support  Highest  Effective  Torque 

No  Change  Braking  AlF  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short-Circuits 

Send  for  Bulletins  Illustrating  and  Describing  Meters. 

EY       IIMSTRiJIVI 

Ss-'offlceY:  "'"'     GREAT  BARRINGTON,  MASS.,  U.  S.  A. 

—^^-^^^—^—^^  SEI-kir>l<3      ^VOEf^TS  — 

FOR  PACIFIC  COAST.  FOR    COLORADO,    IDAHO.    MONTANA, 

The    Mendrie  -  Bolthofi     Manfg. 
and    Supply    Co. 

Denver,  Colorado. 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple;  Durable;  All  Parts  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Meter 

Competition  on  Merits  Challenged 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


IM 


IM 


European  Office: 
No.  23  Boulevard  des  Italiens,  Paris,  France. 


to  75  New  Montgomery  St.,  San  Francisco,  CaL 
Douglass  Building,  Los  Angeles,  Cal. 
Pioneer  Building,  Seattle.  Wash. 


FOR  MEXfCO. 

Victor   31-    Braschi   &   Bro. 

El  Almacen  de  Las  Mlnas. 
Ap»rtado  830,  Mexico  City. 
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Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 

Boston,  S9  State  Street  Chicago.  Rookery  Building  New  York,  25  West  Hd  Street 

Century  Electric  Company,  San  Francisco.  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:   DEPEW,  N.  Y. 

BULLETIMS  FURNISHED   OM  APPLICATIOM. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Go. 
Adiusters,  Cord. 

Ciescent  Co. 

Incandes  El.  Lt.  Slanip.  Co. 
AdlnHters,  Inc.  tramps. 

Inc.  El.  Li.  Manipulator  Co. 
Anobors  (Tel.  &  TeL) 

Matthews  &  Bro..  W.  N. 
Amiiuiclators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  MEk  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Ba|;terles  and  Jars. 

Central  Electric  Co. 
Edison  Mtg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Rocbe,  \Vm. 
Wesco  Supply  Co. 
Weetern  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,  Buzzers,  Etc 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Apoliance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Weetern  Elec.  Supply  Co. 

Belt  Dressftne. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 
Beltlnff. 

Leather  Preserver  Mtg.  Corp. 
Blowers. 

Sturtevant  Co..  B.  F. 
Boiler  Componnds. 

Dearborn  Drug  &  Chem.  Wka. 
Boflers. 

Bal'cock  &  Wilcox  Co. 

Qlinols  Maintenance  Co. 

Books,  electrical. 

Drake  A  Co..  Fredk  J. 
Electrician  Publishing  Co. 

Bmsbes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre- Graphite  Co. 

Western  Electric  Company. 
Cable  Haneers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cablei) 
Carbons,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Castinss. 

New  England  Butt  Co. 
Cbains. 

Jeffrey  Mfg.  Co. 
Cljrcnlt  Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  M.fg.  Co. 
Coal   and    Ashes    Sand- 

llns  machinery, 

Jeffrey  Mfg.  Co. 
Colls  and  Dlaenets. 

Yarley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commntator  Contpoand. 

Allen  Co..  L.  B. 

Egan,  J.  J. 

Hart  A  Co. 

McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

central  Electric  Co. 

Electric  Appliance  Co. 

Field,  C.  J. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 


Spra^ue  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods,  Coupling. 

uope,  T.  J. 
Contractors  and  Electrlo 

l^lffht  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Electric  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec&Mfg.Co. 
Cross-Amis,     Pins     and 

Brackets. 

Berthold  iS.  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Ecoleston  Lumber  Co. 

Manoattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  A  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cat-Outs  and  B^ivitcbes. 

Bosseri  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Ulnds  Electric  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Bynamos  and  motors. 

Bullock  EloL-.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crocker-Wheeler  Co. 

Dustln  Co.,  Chas.  E. 

Ewlng-Merkie  Elec.  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mecnanicai  Appliance  Co 

National  Electric  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Btow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Eiec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel 

Greeti  Fuel  Economizer  Co. 
Electric  Heating  Appl. 

American  Elec.  Heater  Co. 

Promeihous  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  BallTrays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

AUoway  Eiectrlc  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  P.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch  Edward  P. 
Butterfield  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  ACo.,  Chas.Whltney. 
Crumb  A  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co. .The 
Humphrey,  Henry  U. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott,  W,  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng.  C.  H. 


Electrical  Instrnments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
iiJectric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Platlne   mach^y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Vtaa  and  Gaso- 
line. 

Lowell  Model  Co. 

Woolley  Fdy.  A  Mach.  Wks. 
Engines.  Hteam. 

Allls-Chalmers  Company. 

Dustin  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Murray  Iron  Works. 

Sturtevant  Co.,  B.  P. 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co..  M, 
Pans  and  Fan  motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Mf^'.  Co. 

Edison  Mfg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wesco  Sgpply  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 

FUes. 

Bamett  Co..  G.  &  H. 

Fire  Extinsnishers. 

Monarch  Fire  Appliance  Co. 

Fixtnnxes.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

RevnoldsEl.  Flasher  Mfg.Co. 
Flexible  Shafts. 

Stow  Mfg.Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  W^ijre. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company, 
^lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  "Supply  Co. 
Western  Kiectnc  Company. 
Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 
Shades. 
American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod.  Wiird  A  Co. 
Pardrldge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 
Heating   (Exhanst 
Steam ) . 

Amer.  District  Steam  Co. 

Heating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection 4  Insurance  Co. 
Insulating  machinery*. 

Hanson  A  Tuuellus  JTach.Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 
American  Electrical  Works, 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
MunseUACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  insulated  Wire  Co. 
OkonlteCo.,The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
liamps.  Arc. 

Central  Electric  Co. 
Pt.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Manhattan  Elec.  Supply  Co, 
Nernst  Lamp  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Weatlnghouee  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Economical  Elec.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Eiec.  Supply  Co. 

Iiamps.      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lamps,  IVernst. 

Nernst  Lamp  Co. 

Ughtniqg  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 

magnet  Wires. 

(See  Wires  and  Cables.) 
mechanical  Draft. 

Sturtevant  Co..  B.  F. 
mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
motors.  (See  Dynamos    and 

Motors! 

IVame  Plates. 

Crowe  Metal  Mfg.  Co. 


Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 
Patent  Attorneys. 

Bain,  Foru'e 
Johnston,  Thomas  J. 
Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

American  Platinum  Works. 
Baker  &  Company. 

Poles  and  Ties. 

Beidler  &  Co.,  Francii. 

Berthold  &  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

Cooildge  Co..  Marshall  II. 

Eccleston  Lumber  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Llndsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Maus  ACo..  H.  H. 

Mueller  Company.  William. 

Pacific  Coast  I'olc  Co. 

Page  &  Hill  Company. 

Perrizo  A  Sons. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Standard  Tie  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Whltmore,  A.  E. 

Worcester  Co..  C.  H 
Polish  (metal). 

Hoffman.  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 

machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co..  S.  Morgan. 
Stllwell-Blerce  Smith- Vaile. 

PuUeye. 

Smith  Co.,  S.  Morgan. 
StilweU-BIerce  Smith- Valle. 
Ball  Bonds. 
American  Bteei  A  Wire  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Reflners. 

Gt  West.Smelt.  A  Refining  Co, 

Re -Winding-Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co, 
Westlnghouse  El.  A  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Seeond-Hand  mach*y. 

Dustln  Co  ,  Chas.  E. 

Gregory  Electric  Co. 

111.  Maintenance  Co. 

Matthews  A  Bro..  W.  N. 

Northwestern  Electric  Co. 

Pfanmueller  A  Co..  F.  E. 

Pierson  Electric  Co. 

Walsh's  Sons  &  Co. 
Sheet  Rrass  and  Copper. 

Plume  A  Atwood  Mfg,  Co, 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 
and  Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speaking   Tnbes. 
Central  Electric  Co. 
Eduiivds  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 


Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewlng-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switchboards. 

Orouse-Hlnds  Electric  Co. 

Gea.  Incand.  irc  Light  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

material    and   Swlteh- 

boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switcbb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

National  Elec.  Signalling  Co. 

Stromberg-CansonTel.M.Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Toggle  Bolts. 

Wn^'ley  A  Co..Tho8. 
Tools. 

Klein  A  Sons.  Mathlaa. 

Western  Electric  Co. 
Tran  sfiormers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works.  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co 

Turbines,  Water  Wli  eels 

Leffel  A  Co..  Jas. 

Stilwell-Blefrce    Stnlth- Valle 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
^VlrelessTel.Apparatns. 

Clark  WIrel.TelA  Tel. Co, .T.E. 

National  Elec  Signalling  Co. 

Wires  and  Cables— Mag- 
net Wires. 

American   Electrical  Works. 
Amer.  InauLWlre  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
llaxard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Qutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Plume  A  Atwood  Mfg.  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  ("able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wefico  Supply  '  b. 
Western  Electric  Company. 
Western  Elec.  Supply  Go. 
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A  Few  of  Our  Specialties. 


KINSMAN  QUALITY  THROUGHOUT 

Send  for  Our  Illustrated  Booklet. 

Western  Representatives,         Pennsylvania  Representatives,  New  England  Representatives, 

Thos.  G.  Grier  Co  .  H.  P.  White  Company,  Ltd..  McKenney  &  Waterbury  Co., 

CHICAGO.  PHILADELPHIA-  BOSTOX. 

IVIcLeod,  Ward  ^  Co.,  soieMfrs. 


27  THAMES  STREET, 


NEW   YORK 


Beware  of  Clieap  Imitations. 


fiOBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00,    Address 

ELECTRICIAN  PUB.  CO., 


510    Marquette  BIdg., 


CHICAGO. 
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CentroLl     StOLtion    MaLne^gers    Don't 
Be    Afraid    of    the    Gas    Plant 


Work  up  a  Motor  Load 


-WE  CAN  FURNISH  YOU- 


Single  Phase 
MOTORS 


TKa.t    will    stdwrt    \it\der   full   loa^d   in 
sizes   ranging   fronrv    1-8   to   35    H.    P. 


WoLgner    Electric    Mfg«    Co. 

St.   Louis,    Mo.,  U.   S.   A. 
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The  General  Electric  Company's 

Voltage 

Regulators 

For  Generators 


Type  TA— 125  Form  A  Voltage  ReeuUtor  for  A.  C.  Cir.:ults 


Can  be  furnished  for  any  voltage. 
Operate  automatically. 

Require  no  attention  after  first  adjustment. 
Prolong  the  life  of  lamps  30  to  60%. 


WRITE    FOR    BULLETIN 


General  Electric  Company 

Principal   Office:     Schenectady,  N.  Y. 


Chicago  Office :  rionadnock  Block 


Sales  Offices  in  all  Large  Cities 
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The  Best  Lamps  on  the  Market 

are  the  Easiest  to  Get 
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40 
41 
42 

43 

44 
45 
46 

47 


MILWAUKEE,  WIS. 

Julius  Andrae  &  Sons  Company. 

CRANO  RAPIDS,  MICH. 

National  Electric  Supply  Company. 

HOUGHTON,  MICH. 

Barrett  Electric  Company. 

DULUTH,  MINN. 

Burgess  Electric  Company. 
Marshall  Wells  Hardware  Company. 

MINNEAPOLIS.  MINN. 

Gugler  Electric  Manufacturing  Company 

SEATTLE,  WASH. 

The  Chas.  F.  Sloane  Company. 
SAN  FRANCISCO,  CAL. 
The  Chas.  F.  Sloane  Company. 
LOS  ANGELES,  CAL. 
The  Chas.  F.  Sloane  Company. 


33 

34 
35 
36 
37 

38 
39 


ST.  JOSEPH,  MO. 

Berpy  Electrical  Mfg.  Company. 

CHARLOTTE,   N.  C. 

Textile  Mill  Supply  Company. 

CHATTANOOGA,  TENN. 

Burk  Brothers. 

NASHVILLE,  TENN. 

Southern  Electric  Company. 

BIRMINGHAM,  ALA. 

United  Electric  Company. 

NEW  ORLEANS,  LA. 

H.  W.  Johns.Manviile  Company. 
Delta  Power  Company. 

WICHITA,  KANS. 

Sumpton  Electric  Company. 
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Stocks  of  Bryan-Marsh  Lamps  are  carried 
in  47  American  Cities 


^1 


ii 


29 
30 
31 
32 


LEXINGTON,  KY. 

United  Electric  Company. 
LOUISVILLE,  KY. 

Jas.  Clark.  Jr..  &  Company. 

SPRINGFIELD,  ILL. 

Henkle  Brothers. 

ST.  LOUIS.  MO. 

Ewing-Merkle  Electric  Company 


25 
26 
27 
28 


,,,.■■        I 

BOSTON,  MASS. 

Electric  Gas  Lighting  Company. 

2 

PROVIDENCE,  R.  1. 

The  Belchep  &  Loomis  Hardware  Company 

3 

FITCHBURC,  MASS. 

Bruce-Hibbard  Electric  Company. 

4 

WORCESTER,  MASS. 

Wm.  L.  Browne. 

5 

HOLYOKE.  MASS. 

Roland  T.  Oakes  Company. 

6 

ITHACA.  N.  Y. 

Tpeman    King  &  Company. 

7 

ALBANY,  N.  Y. 

Frost  i  Sheldon. 

8 

TROY,  N.  Y. 

E.  G.  Bernard  Company. 

9 

AMSTERDAM,  N.  Y 

J.  E.  Laprabee. 

JO 

WATERTOWN.  N.  Y. 

Bapber-Weekes  Electpic  Company. 

U 

ROCHESTER,  N.  Y. 

Standard  Electric  Constraction  Company. 

n 

SYRACUSE.  N.  Y. 

W.  H.  Coagh  Electpic  Company. 

UTICA,  N.  Y. 

13 

W.  C.  Ballda. 
WILKESBARRE,  PA. 

14 

Shepherd  &  Rost. 
SCRANTOf, PA. 

J5 

Chas.  B.  Scott. 
PHILADELPHIA,  PA. 

J6  Amepican  Electrical  .Maintenance  Compasy 

LANCASTER,  PA. 

J7 

Lancaster  ElectPlc  Supply  Company. 
PITTSBURG,  PA. 

J8 

H.  ff.  Johns-Manville  Company. 
LAKEWOOD    N.J. 

19 

Jos.  B.  Hoff. 
BALTIMORE,  MD. 

20 

Southern  Electric  Company. 

JACKSON,  MICH. 

Carter-Lombapd-Carter  Company. 

SAGINAW,  MICH. 

Markey  &  Company. 

DETROIT,  MICH. 

Michigan  Electric  Company. 

INDIANAPOLIS,  IND. 

Vapney  Electpical  Supply  Company. 

NORFOLK,  VA. 

2  J  Townsend-McCluer  Eneineeriog  Company 

STEUBENSYILLE,  OHIO. 

22  Fraziep  &  Longacpe. 
CINCINNATI,  OHIO. 

23  Crane-Haaiey. 

TOLEDO.  OHIO. 

24  F.  Bissell  i  Company. 
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CROCKER-WHEELER 
COMPANY 

MANUrACTURERS 
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GENERATORS  ANDMOTORS 

J^Tfc^rm^^l'  ENGINEfCiS 
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BULLOCK  ELECTRIC  MANUFACTURING  CO. 

CINCINNATI,  OHIO,  U.  S.  A. 


Bullock  Type  "N" 
riotors  are  especially 
adapted  for  driving  ma- 
chinery requiring  variable 
speeds  using  the  Bullock 
riultiple  Voltage  System. 


Keyseater  driven  by  Bullock  Type  "N"  Motor. 


Radial  Drill  Driven  by  Bullock  Type  "N"  Motor. 


SMALL  SIZE  "TYPE  L"  BELTED 
WESTERN  ELECTRIC  MACHINE 


GENERATORS 

and  MOTORS 

COmPLETE 

LIGHTING 

SYSTEMS 

ELECTRICAL 
SUPPLIES 

WESTERN 
ELECTRIC 
COMPANY 


CHICAGO 
SAINT  LOUIS 
DENVER 


NEW  YOPK 

PHILADELPHIA 

KANSAS  CITY 


CALIFORNIA     ELECTRICAL    WORKS 

SAN  FRANCISCO 

AMERICAN     ELECTRIC     COMPANY 

SAINT  PAUL 

STANDARD     ELECTRIC     COMPANY 

CINCINNATI 
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NOSE 


AND   FIND 


££i 


SEE  THE  "POINT?" 


py^^TS    ("^*  fancies!) 


Do  you  realize  the  important  fact  in  tiie  manu 
IS  A  POINT  WHERE  TO  ADD  TO  THE  COST 
lamps  are  like  a  cheap  bicycle—they  are  harder 
we  found  out,  never  mind  how,  that  we  could 
thing  on  the  market,  no  matter  what  its  price 
our  output  last  year  about  27  per  cent,  over 
less  profit  per  lamp — at  all  events  we  can  save 
is  simple — we'll  give  you  more  actual  service 
don't  believe  it?     No?     Well,  we'll  send  you  a 

TO  LET  YOU  PRO 

THE  FOSTORIA  INCAND 

MAIN  OFFICE  AND  WO 

P.  S. — We  are  like  the  good  matter-of-fact  jeweler— we  do  NOT  try  to  explain  all 
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OUT    ABOUT 


cc 


FOSTORIA 


facture  of  incandescent  lamps,  THAT  THERE 
CANNOT  ADD  TO  THE  QUALITY?  Cheap 
to  push  and  they  break  down  sooner.  BUT 
make  and  sell  for  1 7c  a  lamp  equal  to  any- 
may  be — perhaps  it  was  because  we  increased 
previous  year  or  possibly  we  are  satisfied  with 
you  money— that's  what  you  want.  The  process 
per  dollar  invested  than  anybody  else.  You 
man   with   instruments 

VE  rT  YOURSELF. 

ESCENT  LAMP  CO. 

RKS,  FOSTORIA,  OHIO. 


the  details  of  watchmaking,  but  we  DO  give  you  the  best  "JEWELED  PRODUCT." 
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JUST  "A  LINE 
OR  TWO" 

ABOUT 

FOSTORIA 

er 
Globes 

SUPPOSE  YOU  TOOK  YOUR  PENKNIFE  AND 

SPLIT   A  GLOBE 
IN    HALF 

BUT  YOU  KNOW  YOU  COULDN'T  DO  THAT- 
YOU  CAN,  THO', 

LOOK  INTO  IT 

ANOTHER   WAY- 

YOU  WOULD  FIND  THAT  THERE  ARE 
THINGS  ABOUT  A  SIMPLE  LITTLE  INNER 
GLOBE  THAT  NONE  BUT  AN  EXPERT 
CAN  APPRECIATE    WE  ARE  EXPERTS. 

WE  HAVE  NOW  A  HIGH 


We  manufacture  nothing  but  inner     impossible  to  nick  them  sufficiently  to 
globes  in  our  glass   works,  and  we     admit  air  to  the  globe  without  break- 
have  made  a  specialty  of  them,  there-     ing  them.  HEAT        RESISTING 
fore  it  is  but  natural  that  our  goods           Each  FOSTORIA  GLOBE  is  accu-  f\t   f\oc       TLJAT        Ufll    I 
should  be  more  perfect  than  those  of     rately  gauged  and  passes  rigid  inspec-  v«l-wDt        I  MA  I         WILL 
a  manufacturer  who  makes  a  general     tions  for  all  defects  and  perfect  paral-  STAIMD         SUDDEIM 
line  of  glass  and  a  specialty  of  no  par-     lelism  of  "seats."  »»irtllliy         OVLTL/CIH 
ticular  kind.                                                        Our    glass   upon  test   has   shown  MAXIIVIUIVI  CHANCES 

Theseatsof  FOSTORIA  GLOBES     higher  heat-resisting  quality  than  that  g^—    TCMDCDikTIIDC 

are  so  ground  that  it  is  practically     of  any  other  maker.  wr      I  bm"cKArUlvC> 

THE  FOSTORIA  INCANDESCENT  LAMP  Ca 


P.  S.    SEND  FOR  OUR  PAMPHLET,  "THINGS  THE  TRIMMER  SHOULD  NOT  FORCET.' 


January  2,  1904 


WESTERN    ELECTRICIAN 


17 


MBOH! 


IMUERIMI 


O  A  R  BO  IM  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


INCREASE  YOUR  EARNINGS 

THIS  YEAR  BY  PROMOTING  THE  USE 
OF  OUR  LINE  OF 


SliyGLE-PHASE 


SELF-STARTING 


A.  C.  MOTORS 


AND 


3  H.  P.  104  Volt  60  Oycle'Motor. 


CEILING  FANS 

We  Build  Them  for  All  Practical  Frequencies  and  Voltages. 


Now  is  the  Time  to  Place  your  Order  for  Fans  for  Future  Delivery 
and  Avoid  the  Rush,  Which  Will  Soon  Occur. 

CENTURY   ELECTRIC   COMPANY 

MAIN  OFFICE  AND  WORKS: 

1007-9-1!    Locust  Street, 


PHILADELPHIA: 
1617  Real  Estate  Trust  BIdg. 


ST.  LOUIS,  MO. 


NEW  YORK: 

120  Broadway. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    
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PL 


Sltherproof 


SOCKlTl 


Type  B.     15  Amp.     250  Volts. 


Type  A.    Single  Pole. 


Type  A.     Back  Connected  Switch. 


Plug  Cut-Outs, 

ALL   STYLES, 
ALL  GOOD. 


SEND    FOR    OUR    CATALOGUE. 


Weatherproof  Sockets.     Edison  or 
T.  H.  Base. 


% 


Cleat  Stvle  Rosette. 
Standard  Package  250. 


Combination  SwKch  and  Cut'out. 


The  Trumbull  Electric  Manufacturing  Company, 


COMPLETE  STOCK  CARRIED  AT   OUR 

N.  Y.  Office,  136  Liberty  St. 


MAIN   OFFICE   AND    FACTORY: 

Plainville,  Conn. 


January  2,  1904 


Western   electrician 


10 


WKSTEKN    ELECTRICIAN 


January  2,  19O4 


PHOENIX 


INI^ER 

AND 

OUTER 


GLOBES 


GOOD 


Unsolicited    testimony 

from    the  largest  users 

of    Inner    and    Outer 

Globes  proves  that 

Use  them 

We 

Claim 

PHOENIX  QUALITY 

and 
You  will 

they  are 

and  EXCELLENCE 

Say 

the 
Best. 

are  of  the  HIGHEST 

they  are 
the 

STANDARD. 

Best. 

Try  them  and  be  con- 

vinced. 

For  Good  Globes  for  Any  Service  Write 

THE  PHOENIX  GLASS  CO 


WEW    YORK. 


PITTSBURG.  CHICACO. 


WM^^^^Wi 


W^M^Wf^' 
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I 


GET  THE  ALLEN 

ALLEN  SOLDERING  STICKS  (a flux)     ALLEN  SOLDERING  PASTE 
ALLEN  SOLDERING  SALTS,  ALLEN  COM  MUTATOR  LUBRICANT 

F-^R     AL-1-     EI-EC-rRICAl-     \A/^ORK 

They  have  the  official  endorsement  of  the  Underwriters'  National  Electrical  Association. 
Let  us  send  you  samples.    They  tell  the  story. 

L.  B.  ALLEN  CO.,  Inc.,      Sole  Makers,      1334  Columbia  Ave.,  CHICAGO 

SEND     FOR    "SOLDERINO    SENSE."    OUR    NEW    BOOKLET. 


ii^lf  au  ■  ■■w^npy^pwyir^w^ip^^pp^pi 


INIOVA/ 

IS    THE    TIME    TO 

SUBSCRIBE 


TO     THE 


WBStBin  Electilclan 


WRITE    FOR    PARTICULARS. 


PRACTICAL  ELECTRICITY 

PRICE,  $2.00  PREPAID. 

2S7  Pagtt.      427  Quetiioms  aad  Answers.      9S  Illustrations.      20  Tables  (all  that's  required) 
Size,  6x4H  laches.    Flexible  Bladlag.    Set  la  a  good,  readable  size  type 

TS  a  SCHOOL  for  the  beginner  and  a  VALUABLE  REFERENCE  tor  the  Electrical  Engineer.  If  you 
are  willing  to  study  carefully  the  nineteen  chapters,  and  work  out  correctly  the  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  given  in  back  of  book  to  verify  your  own 
answers,  you  (whether  you  are  the  college  student,  the  ambitious  young  man,  the  stationary 
engineer,  the  motorman.  or  anyone  else  whom  the  study  of  electricity  would  benefit)  will  have 
a  knowledge  of  electricity  which  you  could  not  acquire  from  any  other  source  for  ten  itimes  the 
cost  of  this  little  book. 

Chapter. 
I— WlrlDg. 

II— Electric  Batteries.  Electric  Plating. 
HI— Magnetism. 


IV— The  Magnetic  Circuit. 
V— Magnetic  Traction. 
VI— Magnetic  Leakage. 
VII— Energy    lu    Electric    Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 
netizing Coils. 
IX— Calculation  of  BMF's  in  Electric  Ma- 
chines. 
S— Counter  EMF. 


Chapter. 

XI— Hysteresis  and  Eddy  Currents. 

XII— Armature  Reaction. 

XI 11— Sparking. 

XIV— Winding  of  Dynamos  and  Motors. 

XV— Proper  Method  of  Connecting  Dyna- 
mos and  Motors— Self  Excitation. 

XVI— Diseases  of  Dynamos  and  Motors, 
Their  Symptoms  and  How  to  Cure 
Them. 

XVII— Arc  and  Incandescent  Lamps. 

XVIII— Measuring  Instruments. 

XIX— AJternatiag  Current. 


ELECTRICIAN  PUBLISHING  CO..  510  Marquette  BIdg.,  Chicago. 


!  SCHEEFFER  INTEGRATING  I 

WATTMETER 

TYPE  E  FOR  ALTERNA TING  CURRENT       TYPE  F  FOR  DIRECT  CURRENT  CIRCUITS 

DUST    AND    BUG    PROOF 
IMPROVED  CONSTRUCTION 


TYPE  E. 


TYPEF. 


Moving  parts  are  extremaly  light. 
Insuring  a  highly  sensitive  mnd  ac- 
curate meter. 


WRITE  FOR  PRICES  AMD  DkSORIPTIVE 
LITERATURE. 


DIAMOND   METER 
COMPANY, 


Peoria,  III., 


U.  S.  A. 


DIRECT  OURREMT. 
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A  PROVEN  SUCCESS 


NOT  AN  EXPERIMENT 


^<tE^A^    iis/i^fs^'v 


'VIM^L.^S 


ALL  SIZES  FOR  ALL  PURPOSES. 
BUSINESS    BRINCER  S M  ONEY    SAVERS. 

yyp  Ijg  NOW  for  information  and  our  special  proposition  to  electrical  supply  dealers  and  contractors.    We  can  give  you  pointers  on  electric  signs. 


R 

E 

L 

I 

A 

B 
L 
E 


REYNOLDS  ELECTRIC  FLASHER  MFG.  CO.,  Inc.,  22I-5th  Aye.,  Chicago 


^a 


|^t»iii  I  — I  III        mi  — ^  III  ^— iii^  — II  III  I      ■III— ^^ 

I     Sheet  Brass,    mi   Temoers 

t  Brass  and  Bronze  Drill  Rods 

I  Brass    and    Copper    Wire 

I  German  Silver  Sheet  and  Rod 

Brazed  and  Seamless  Tubing 


I 


I 

i  Fatalt*    ttfanrl    Oonper  Rivets  and  Burrs 

I  KLagie    Urana    ^^^^^   Escutcheon    Pins                                      t 

I  Hxacc     l9iit4B      Desk  Marrow,  Broad  Middle,    j 

I  t3r^»»     ■»!«■■»,    g^ii  ripped  and  Water  Closet    * 

I  Bfass  and  Iron  Jack  Ohaln,  Brass  Safety  Chain,  Etc.    | 

i  Catalogues  on  Anollcatlon                                            I 

{  THE  PLUME  &  AT  WOOD  MFG.  CO.     ! 


7     JVew  York  Boston  San  Francisco  Chicago     * 

Lb m»f  —  II  iii^i'^iii  ^1  III  —  II M  ^^  III  III  ^1  III  ■■  III  iii4»»J 


No,  it's  just  a  dynamo  sparking   and   burning   out. 
You  can  avoid  alt  that  trouble  and  expense  by  using 


''ACME.  "COMMUTATOR 

compoundT  . 


The  only  article  that  will  absolutely  prevent  sparking  or  cutting 
or  unnecessary  wear  of  the  commutator.  It  will  not  gum  the 
brushes.  It  keeps  the  commutator  always  bright  and  well  lubri- 
cated. Send  for  free  sample  and  testimonials.  Agents  wanted. 
50c  per  Stick,  or  $5,00  per  Dozen.     All  Supply  Houses,  or 


Russian  Exports  Exctusivety 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AQBNTS 

2=4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CORRESPOHDEMCE   IMVITEB 


J.J 


Uk 


EQAN.  Sole  Mnfr.,  683  West  Ohio  Street, 


Chicago,  Ills.   J 


6i 


DIAMOND  H 

SWITCHES 


FOR  ELECTRIC  LIGHTING. 


yy 


MANUFACTURED  BY 


THE  HART  MNFG.  CO. 

HARTFORD,   CONN. 


Electric  Kitchen  Equipment. 


I>  le  OIVIE>'r  M  E^  XJ  s 


Electric  Heating  #  Cooking  Apparatus 


Have  Revolutionized  the  Electric 
Heating  Industry. 

High  Efficiency—Best  Workmanship—Ease  of  Repairs 

Agents  wanted  throughout  the  United  States. 
Write  about  Agencies  and  Catalogs  to 

The  Prometheus  Electric  Co. 

39  Cortlandt  Street,  NEW  YORK. 
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TELEPHONES  FOR  CONTRACTORS 

We  make  a  complete  line  of  inter= 
communicating  telephones  for 
factories,  etc.,  also  street  railway 
signal  and  bridging  telephones. 
5end  for  circulars  on  the  Dins- 
more  automatic  telephone  for  in= 
ter-communicating  work  —  The 
greatest  of  all  telephones. 

ELECTRIC  APPLIANCE  COMPANY, 


92  AND  94  W.  VAN  BUREN  ST., 


CHICAGO. 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  witli  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  restivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


ONLY     WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 

P.  S.    WE  PUT  THE  MICA  POOL  OUT  OF  BUSINESS. 


WANTED 


You  ¥fho  3re  Troubled  wHh  Sparking  and  CuHIng  of  Commuimtorm  to  Umo 

V 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
,       Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harrison,  N.  J. 
Chicago  Ofiice:  Monadnock  Block.  5ales  Office  all  large  cities. 


The  only  article  that  will  PREVENT  SPARKING- 
■\Viii  keep  ihe  commutator  In  good  condltlou  and 
PREVcNT  CUTTING. 

Absolutely  will  Hot  Gum 
The  Brushes  ■  ■  > 

It  will  put  that  hiph  ploss  on  the  commutator  you 
have  so  long  soiieht  aftir. 

SOCtB.perStlok.    SS.OO  per  Doz^n.  ^^^   McLENNAN  &    CO., 

For  Sale  by  all  Supply  Houses,  or  3^,^  MaouCacturera, 

FREE,  Sampie  Stickt  009  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


Eclipse   PocVet  Ammeter 

For  General  Battery  Testing. 
0  !o  IB  Amperes. 
•■Ready  ror  use."  with  ilexthte 
cord  atcat-hed  and  contact  spu.-  in 
catue,  which  Is  drawn  back  into 
case,  whencarrittlln  pochet,  Uwed 
In  any  position,  and  workd  in 
e'ther  direction  of  current.  Size 
oC  watch,  and  verj-  light  weiKlit. 
Pivots  hardened  and  polished. 
Auk  vour  jobber.  Eldredee  Elec- 
tric Mfg.   Co.,   Springfield    Mass. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  BullderB  or 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Cejiturt  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (1 5,000}  miles  In  use.    Received  the 

highest  award  in  Its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


LONG-HEAD  TUBES 


i 


Very  Convenient  and  Necessary  Under 
5ome  Conditions 


PASS   &  SEYMOUR,   Inc 

Solvay,  New  York 


NEW  YORK 
BOSTON 


CHICAGO 

SAN  FRANCISCO 


Electric  Heating  Apparatus 

SEND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO,  Monadnock  Block. 

For  Porcelain  or  Clay  In- 
sulating Specialties, such  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


"Clf/CAGO. 

miEPlJTEi 

BEST  QUALITY  LOWEST  PRICE. 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faulta, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St..  NEW  YORK.  N.  Y. 
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^RANK  N.  PHILLIPS.  PncsiDENT. 
*C.  H.  WAaENSCIL,   Treabuhen. 


EUOENC  F.  PHILLIPS. 
General  Managcr. 


E.  ROWLAND  PHILLIPS,  ViCE-PRtS. 
C.  n.  REMINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 


PROVIDEKCE,  R.  I. 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store.  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  TH  I  Lll  I  U 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  I!  Pine  Street,    -    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


DO  YOU  BELIEVE  IN  STRIKES? 

DID  IT  EVER  STRIKE  YOU  THAT 

from  fifty  cents  to  ten  dollars  can  be  saved  in 

LABOR   ALONE 

BY  THE 

Stombaugh  Guy  Anchor? 

SUCH  IS  THE  TRUTH. 
TRY  THEM. 


W.   N.   MATTHEWS  &   BRO. 

DISTRIBUTORS. 

603  Carleton  BIdg. 


ST.    LOUIS 


H.  N.  FENNER,  President 

IVIacHinery^  for 

Bri^iding,  Taping,  Winding,  Twinning, 

F-INI 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNIGHT,  Treasurer 

rT    COIVIF^AIMY 

Ellec^rical    \A/iros 

Measuring  Machines.    Cable  Covering  Braiders 

PROVIDENCE.  R.  1.,  U.  S.  A. 

.AND     ^KJ' 

MANUFACTURERS  OF 

1  nsula-ti  n  s 

Cabling,  Stranding,  Polishing  and 
e     CASTINOS     A.     SfB| 

- 

STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing  Varnish, 

Sterling:  Black  Air  Drying  Tarnlah,.     ^ 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO.,  c^.*':'r.i:'t:T.lT:L'irJ,,'':T.^.l\:^% 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchester.  Engltni,    »•  any  height  or  angle. 

^__^^^^__^^^_________^^^^^__^_^________^^_^_______     'ncandesceni  Electric  Light  Manipulator  Co., 

^_____^^.,.^^^„„,^^^^,^^^^-^^^^^^,^,„^,—^—^^———-—-       I  16  Bedford  St.,      Boston,  Mass. 


ALPHADUCT 

FLEXIBLE  CONDUIT 


fS::4^ 


THE     HIGHEST      ACHIEVEMENT 

IN   FLEXIBLE   CONDUIT 

CONSTRUCTION. 


SEND  FOR  BESCRIPTTON  AND  PRICES. 

ALPHADUCT  IVIFG.  CO. 


522-524  W.  22D  ST.,  NEW  YORK. 


303  FISHER  BLDS.,  CHICAGO. 


AMERICAN"  SaU" 

ARE  THE   BEST.    Send  lor  descriptive  Circular. 
Absolutely  Non-1  nfrlnging. 
Protection  auaranteed. 

AMERICAN  BATTERY  CO., 

cST-a  i«aa.         171  S.  Clinton  St.,  Chlc»|0,  III, 


NATIONAL  CODE  STANDARD 

0.  K,"  Weatherproof  Wire, 
Slow  -  Burning  Weatherproof 
and  Slow-Burning  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Wrigley's  Celebrated  Specialties. 


Insulated  Arc  Lamp   If  \       Ground  Breaker> 

Thos.  Wrigley  <&.  Co. 


Iron  Pipe  Coadult*Bender. 


300-306  Dearborn  Street,  CHICAGO,  ILL. 
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WAll^^TED,   FOK  SAtE    and 

similar  WAMT  eOI<17aiJI  advtrtist- 
ments  {jo  -words  or  Uss),  S^-S^  an 
insertion/  additional  words  3c  each. 
POSITION  \r  AXTED  advertise- 
nents  {jo  zuords  or  less),  -$1.00  an  tn- 
tertion.   additional  -words  2c  each. 


POSITION  WANTED. 

Would  like  position  as  superintendent  or  gen- 
eral manager  of  good  power,  ligtiting  or  water 
works  plant.  Thirty-eight  years  of  age.  mar- 
ried and  have  had  very  wide  experience  build- 
ing, overhauling  and  operating  such  plants.  Am 
looking  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  than 
Sl,500  per  year.  Address  BOX  287,  care  West- 
ern Electrician,  510  Marquette  Bldg.,  Chicago. 


WANTED. 


Superintendent  for  electric  plant  with 
these  qualifications:  Age,  over  30  and  tem- 
perate. Five  years'  experience  operating  a 
plant;  thoroughly  understand  A.  C.  current, 
steam  enginea,  power  machinery  and  line  work. 
Mu<it  gain  good  results  and  be  willing  to  work. 
Wa^es  are  S75  per  month,  with  lights  and  tele- 
phone free.  Kents  and  living  are  very  reason- 
able This  is  a  good  permanent  position  for  the 
right  man.  Address  BAKNES  ELECTRIC 
LIGHT  &  POWEK  CO.,  Maquoketa,  Iowa. 


WANTED. 


A  reliable  manufacturer  is  desirous  of  manu- 
facturing and  marketing  some  Electrical 
Specialties.  Practical  men  the  country  over  are 
constantlv  evolving  schemes  which  save  them 
time  and' money  and  wbich  would  be  valuable 
to  every  man  in  the  business.  We  want  to 
acquire  the  right  to  manufacture  and  market 
some  of  these,  of  course,  compensating  the  in- 
ventor in  a  way  to  be  arranged  satisfactorily  to 
both  parties.  If  you  have  something  good, 
write  us.  Address  BOX  288.  care  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago. 


WANTED. 


One  single  phase  alternating  current,  125 
cycle,  1000  V.  120  K.  W.  or  over  dynamo,  either 
General  Electric,  Wesllnghouse  or  Stanley 
make.  State  price  and  condition  of  dynamo. 
Address,  BOX  285.  care  Western  Electrician, 
510  Marquette  Bldg..  Chicago. 


WANTED. 

Three  experienced  incandescent  lamp  eales- 
men,  byanoldandwell-establtshed  company  not 
In  the  trust.  Applicants  will  please  state  age. 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg. ,  Chicago. 


FOR  SALE. 

At  a  bargain,  one  34x60  left-hand  Corliss  En- 
gine in  excellent  condition.  Also  one  650-lb 
Morgan  A  Williams  Steam  Drop.  DAVENPORT 
MACHINE  WORKS,  Davenport,  low*. 


FOR   SALE. 

6  K.  W.  Edison  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  1  H-P  Crocker- Wheeler  220- 
TOU  motor.  WALSH'S  SONS  &  CO.,  261  Wash- 
ington St.,  Newark,  N.  J. 


FOR  SALE. 

Eleotrio  light  plant  In  town  of  1,000  popula- 
tion. In  fine  ebape  and  on  Bound  financial 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
B.  E.  SEOOR.  Buffalo  Center,  Iowa. 


FOR   SALE. 


At  a  bargain.  One  40-Lt.  9.6  Amp.  Westing- 
house  arc  machine,  complete  with  pulley, 
switchboard  instruments,  marble  panel,  etc. 
Also  25  Standard  and  Westinghouse  lamps  for 
same,  all  in  A-1  operating  condition.  Address 
BOX  289,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 


Electric  Light  Plant  nearSt.  Louis  in  Illinois. 
Population,  3.000;  10-year  city  contract,  28 
new  A.  B.  arcs,  new  Ideal  engine,  boiler  and 
heater.  Everything  in  first-class  shape.  Ad- 
dress BOX  292,  care  Western  Electrician,  510 
Marquette  Bid-..  Cbieaw.  111. 


FOR  SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  improvements  in  machinery  em- 
ployed in  the  manufacture  of  incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Cblcago. 

Telephones  for  Sale 

I  have  about  600  high  grade  tele- 
phones left,  which  I  will  5ell  from 
$3.00  to  $5.00  each.  They  are  good 
as  new.    Call  or  address 

JOHN  T.  BOYLE, 

FOND  DU  LAC,  WIS. 


PROPOSALS  win  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
©"clock  noon,  January  12,  1904,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yards,  Portsmouth,  N.  H.. 
and  Boston,  Mass.,  a  quantity  of  lead  and 
fibrous  covered  cable,  galvanized  crucible 
steel  wire,  white  pine,  oars,  pipe  and  fit- 
tings, cast  iron  bell  and  spigot  pipe,  gate 
valves,  hydrants,  chain  hoists,  electric 
motors,  steam  capstan,  various  machine 
tools,  tee  rails,  and  erection  of  forges,  pres- 
sure and  exhaust  system.  Blank  proposals 
will  be  furnished  upon  application  to  the 
Navy  Pay  Offices,  Portsmouth,  N.  H.,  and 
Boston.  Mass.  H.  T.  B.  HARRIS.  Pay- 
master General^  U.  S.  N.  12-17-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C,  until  12 
o'clocli  noon,  Januai-y  12,  1904,  and  publicly 
opened  immediately  thereafter,  to  furnish 
at  the  navy  yards,  Mare  Island,  Cal.,  and 
Puget  Sound.  Wash.,  a  quantity  of  light- 
ing wire,  electrical  supplies,  hand  scrub 
brushes,  com  brooms,  molding  sand,  brick. 
fire  brick,  fire  clay,  screws,  brass  wire,  mis- 
cellaneous hardware,  wrought-iron  screens, 
lenses,  lacing  and  rigging  leather,  Oregon 
pine,  cedar,  oaJi,  sheet  brass,  pig  lead,  bar 
steel,  galvanized  sheet  steel,  American  and 
Norway  bar  iron,  pig  iron,  scrap  iron,  mag- 
nesia pipe  covering,  brass  pipe,  copper  pipe, 
iron  pipe,  valves,  pipe  fittings,  special  cast- 
ings, hydrants,  gasoline,  rotten  stone,  laun- 
dry soap,  safety  matches,  cotton  waste, 
foundry  facings,  electric  deck  winch,  electro 
galvanizing  plant,  and  driving  a  number  of 
piles.  Blank  proposals  will  be  furnished 
upon  application  to  the  Navy  Pay  Offices. 
San  Francisco,  Cal.,  and  Seattle,  Wash. 
H.  T.  B.  HARRIS,  Paymastei'  General 
V.  S.   N.  12-7-03 


"egory: 

ELECTRIC  uf 

54-62  5XLINT0N  5T.  CHICAGO 


All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1.400  K.  W.  Westinghouse  Alternalor. 

1-200    "       Stanley  Alternator. 

2-150    "      General  Electric  Alternators. 

3-120 

2-1 50    •'       Westinghouse   BOO  V.  Hallway  Genera- 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country,  fcjend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


NEW   PRICESI 

New   net  prices  on  all  goods  contained  Inl 
our  550'page  catalogue  No.  14.    Send  for  it.l 

MANHATTAN  ELECTRICAL  SUPPLY  CO  [ 

New  York  Chlcagoj 


HlCKELj^ATE. 

HieNetflJoricChJcago^StOrouisUR, 

Offers  Three    Express  Trains 

Every  Day  between 

CHICAGO 

and  All  points 

EAST 

Through  Cleveland  and  Buffalo 

Through  Sleeping  Cars 

Day  Coaches  and  Dining  Cars 

Individual  club  meals,  ranging  in  price  from 
35c  to  Sl-OO;  also  service  a  la  carte.  Midday 
luncheon,  50c. 

CHICAGO  DEPOT:    La  Salle  St.  Station. 
CITY  TICKET  OFFICE:     1 1 1  Adams  St. 

JOHN  Y    CALAHAN,  General  Aoent 
113  Adams  Street,  Room  298,  CHICAGO 


Send  your  Book  Orders  to 

ELEGTRIIIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


FOR  SALE  CHEAP.      . 

CORLISS  ENGINE— One  18x42  inches  R-H  Weisel  *.t  Vilter;  shaft  8?i  inches  diameter 
by  9  feet  long.  Wheel  is  in  halves  and  is  12  feet  diameter  by  27H  inches  face. 
Engine  is  free  from  defects  of  any  kind,  and  is  in  fiist-class  operative  condition. 

BOILERS— Two  66  inches  by  18  feet  John  Mohr  A;  Sons  2  Sheet  Design  Tubular  Boilers; 
comolete  with  heavy  full  fronts  and  all  trimmings  including  Steam  Drum  18  inches 
in  diameter  by  15  feet  10  inches  long:  connected  with  Copper  Goose  Necks,  used4 
years  only.    Hartford  Insurance  Co.  allows  90  lbs.  steam. 

Four  60  inches  by  16  feet  National  Boiler  Works,  2  ring  design  complete  with  heavv 
full  fronts  and  all  necessary  trimmings,  including  Hawley  Down  Draft  Furnaces, 
which  are  in  good  condition;  used  4  years  only.  Hartford  Insurance  Co.  allows 
90  lbs.  steam. 

GAS  OR  GASOLINE  ENGINE— One  54 H.  P.  Fairbank-Morse  &  Co.  Late  Type;  used  2 
years  only.    Is  in  excellent  condition  and  guaranteed  practically  as  good  as  new. 

LIGHT  WEIGHT  WROUOMT  IRON  PIPE— 16.000  ft.  4K  in.,  50,000  ft.  4  in.,  20.000  ft. 
3H  in..  25.000  ft.  3  in.,  10.000  ft.  2^  in.  "We  will  quote  some  exceptionally  low 
prices  on  this  Pipe  in  carload  lots. 

F.  E.  PFANMUELLER  &  CO. 

177  to  181  East  Division  Street, 
Long  Distance  Phoae,  BLACK  1294.  CHICAGO. 


^t*M^t^m^mm,M 
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RA^E.    ESTCBLISMED    16  YEARS.  SOLO   BY  AGEH.TS    a'i^D   DEAL  ERE 


U  S. METAL  POLISn 

>OLISHES  ALL  MZiALS.  B.^-cncs  Mr -Yo...  C.,c.oo.Sa»  Fo.«.sco    Z95 


GEo.W.lioFr'MAi^ 


FOR  SALE -MOTORS. 


220  V.  DIRECT  CURRENT. 

so  H.  P.  Wcstingbouse.  400  B.  P.  51. 

■20  H.  P.  EddT,  1450  R.  P.  M. 

7';  H.  P.  General  Electric.  9U0  R.  P.  M. 

5  H.  P.  General  Electric,  1820  K.  P.  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3'i  H.  P.  Paragon,  lOOOK.  P.  M. 

2  H.  P.  General  Electric.  1025  B.  P.  M. 

2  H.  P.  Simpson.  2100  E.  P.  M. 

IK  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  LundcU.  120(1  R.  p.  51. 


50O  V.  DIRECT  CURRENT. 

25  H.  P.  Crocker  AVheeler.  750  R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  l.-!50  R.  P.  M. 

10  H.  P.  Simpson,  2000  H.  P.  M. 

IV,  H.  P.  Crocker- Wheeler,  1575  E.  P.  M. 

7H  H.  P.  Card.  775  E.  P.  M. 

6  H.  P.  C  .t  C,  1030  R.  P.  M. 

5  H.  P.  Westinghouse.  1050  R.  P,  M. 

5  H.  P.  C.  &  C.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P.  M. 


ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  OHICAGO. 


1 

[  OETICE  OF 

Town   Clerk 

BOiBD  or  TBVfftlM 

A.  R.  KAUFMa-V,    Clkm 

F.  TiS  (tOTa,   *TTr, 

r?         190,3 


.  g     ,  Sullimilville  Ind.-LUELC 


r 
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X    qJ  Urz^je 


CHlOACO    EDISON   COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 
,    Work  of  All  Kinds 
'Correspondence   Solicited- 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


January  2,  1904 
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CKas.  C  Dustin  Co., 

11  Broadway,  -  -  NEW  YORK. 

Electrical  and  Steam  Machinery 

G.  E.  1000  RAILWAY  MOTORS. 

One  Hundred  G.  E.  1000  (35  H.  P.)  Street 
R^ailwa.y  Motors,  all  in  excellent  second-hand 
condition  and  complete  with  gears,  pinions  and 
geSLr  cases.    Write  for  prices. 

ALTERNATOR.S 

One  200  K.  "W.  Ft.  Wayne  "Wood,"  1.100  volts,  140  cycles,  single-phase. 
One  180  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-pbase. 
One  180  K.  W.  Westlnghouse,  2,300  volts,  60  oycles,  single-phase. 
One  150  K.  W.  Stanley,  1,100  or  2.200  volts,  133,  cycles,  two-phase. 
One  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
One  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase. 
One  120  K.  W.  Westinghouse,  1,100  volts,  133  cycles,  single-phase. 
One  90  K.  W.  General  Electric,  2,300  volts,  60  cycles,  single-phase. 
Two  75  K.  W.  General  Electric,  2,100  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  2,200  volts,  60  cycles,  two-phase. 
One  60  K.  W.  Westlnghouse,  1,100  volts,  133  cycles,  single-phase. 
One  60  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts,  135  cycles,  single-phase. 

RAILWAY  GENERATORS,  500-550  VOLTS. 

Two  500  K.  W.  General  Electric.  6-pole,  speed,  300  R.  P.  M. 
Two  300  K.  W.  General  Electric,  4-pole,  speed,  400  B.  P.  M. 
One  200  K.  \v.  Westlnghouse,  6-pole,  speed,  510  K.  P.  M. 
Two  200  K.  W.  General  Electric,  4-pole,  speed,  425  R.  P.  M. 
One  180  K.  Vf.  Westlnghouse,  4  pole,  speed,  535  R.  P.  M. 
One-ISO  K.  W.  Fort  Wayne,  6-pole,  speed,  550  E.  P.  M. 
One  110  K.  W.  Eddy,  4-pole,  speed,  600  K.  P.  M. 
One  100  K.  W.  General  Electric,  4-pole,  speed,  650  R.  P.  M 
One  100  K.  W.  Walker,  4-pole,  speed,  750  R.  P.  M. 
Two  100  K.  W.  Edison,  bl-po'ar,  speed,  620  E.  P.  M. 
One  90  K.  W.  Thomson-Houston,  4-pole,  speed,  700  R.  P.  M. 
One  80  K.  W.  General  Electric,  4-pole,  speed,  700  R.  P.  M. 
Three  62  K.  W.  Thomson-Houston,  Type  D,  speed,  900  E.  P.  M 

DIRECT-CONNECTED  UNITS,  125  AND  250  VOLTS. 

One  60  K.  W.  Eddy,  4-pole,  125-volt  generator,  with  13x12  Buffalo  Forge  engine 
Brand  new. 

One  60  K.  W.  Bergmann,  6-pole,  125-volt  generator,  with  12x14  Watertown  engine. 

One  50  K.  W.  Commercial,  6-pole,  125-volt  generator,  with  8!^-13xl3  Armlngton  & 
Sims  tandem  compound  engine. 

One  50  K.  W.  unit,  consisting  of  two  25  K.  W.  General  Electric,  4-pole,  125-volt  gener- 
ators, with  one  triple  Expansion  vertical  engine. 

One  25  K,  W.  General  Electric,  6.-pole,  125-volt  generator,  with  9i4xl0  Armlngton  & 
Sims  engine. 

Two  25  K.  W.  Westlnghouse,  6-pole,  250-volt  generators,  each  with  9x10  Ball  &, 
Wood  engines. 

ENGINES. 

One  22  and  40x60  Watts-Campbell  Corliss  cross-compound,  600-800  H.  P. 

One  20  and  36x48  Wheelock  cross-compound,  500-700  H.  P. 

One  14  and  17x36  and  42  Slater,  twin,  400-600  H.  P. 

One  2-1x48  Hamilton  Corliss,  450  H.  P. 

One  23x48  Harris  Corliss,  400  H.  P. 

One  18x48  George  H.  Corliss,  250  H.  P. 

One  16x42  Providence  Greene,  200  H.  P. 

Two  18  and  30x16  Westlnghouse  Compound,  250  H.  P.  each. 

Three  1814x18  Armlngton  &  Sims,  250  H.  P.  each. 

One  16x15  Erie  Ball,  175  H.  P. 

Two  14x13  Armlngton  &  Sims,  150  H.  P.  each. 

One  12x34  Brown,  100  H.  P.  •      . 

One  10x14  Straight  Line,  75  E.  ?. 

This  is  not  a  complete  list.  Send  for  Bullet,i  i  or  write 
for  quotKtion  on  anything  you  intend  purcha.sing. 

We  ha.ve  a.  large  stock  of  direct-current  genersLtors 
and  motors  of  all  voltages.  Also  B.lterna.ting-current  motors 
eLnd  aLrc  generaLtors. 

Babcock  &  Wilcox  and  return  tubular  boilers. 

Transformers,  arc  la.mps,  street  roLilway  cars  and 
equipment. 


Let  us  macke  yo\i  a  proposi- 
tion, for  the  pxircKatse  of 
arvy  appoLractxis  yo\i  may 
hoLve  for  disposal. 


L^  TE^T 
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ArmOVET) 


This  means 


~yost™ 

SOCKETS 


meet  BlII 


CODE 
R.EQUIR.EMENTS 


Do  you  aLppreclate  the 
importa.nce     of     this? 

Have  you  our  Booklet  7 


Yost  Electric 
Mfg.  Co. 


Toledo.  Ohio 


U.  S.  A. 


Wo^rreiY 


Alternator 


To  our  productions  apply 
this  invariable  rule: 


We  Guarantee  What  We  Sell 


Sell    Whatt    We    Gua.raLivlee 


Wa.rren. 
Electric 
Mfg.  Co. 


Sa.nd\isky,  O. 


You  Can  Play 
Tennis    irv 
Ca^lifornia 


all  the  year  around.  Outdoor  sports  that  are 
elsewhere  abandoned  Christmas  are  most 
popular  there  throughout  the  winter. 


Nowhere  except  in  California  can  one  be- 
hold such  opposites.     Millions  of  roses  bloom 
in   midwinter   at  the  foot  of  some  gray  old 
mountain,  the  summit  white  with  its  per- 
petual crown  of  snow.    The  sunset  tints  fall 
softly  upon  luxuriant  foliage   in  the  valley 
and  touch  with  golden  shafts  of  light  the 
hilltop's  canopy  of  frost.      In  this  land  of 
summer  the  sting  of  the  North  King  is  for- 
gotten, but  his  handiwork   glitters    in    the 
California  sunshine.      It  is  none  too  early  to 
plan  your  trip  now.     California  is  easily  ac- 
cessible from   Chicago.     The  trip  can   be 
made  quicl<ly  and  comfortably  and  at  com- 
paratively slightexpense  by  any  of  the 
three  through  trains  of  the 


CKicago,  Milwaukee  a^n.d  St.  Paul 

aLnd  Union   PaLcific  Line 

Complete  information  will  be  furnished  by  any  of  these  offices: 
369  Washington  St.,  Boston;  200  EllicottSq.  indg.,  Buffalo.  X.  Y.;  95  Adams  St., 
Chicago;  12CaTew  Bids.,  Cincinnati;  217-21S  Williamson  Bldg.,  Cleveland;  32  Cam- 
pus Martins,  Detroit;  402  E.  Water  St-,  Milwaukee;  331  Broadway.  >'ew  York;  818 
Chestnut  St..  Philadelphia;  Room  D,  Park  Bldg..  Pittsburg;  36o  Kobert  St..  Si.  Pai,l; 
6  King  St.,  East,  Toronto,  Canada.    F.  A.  niller.  General  Passenger  Agent,  Chicago. 
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FIELD  CLAY  CONDUITS 


Order   now  for  your   1904   requirements   and 
assure  prompt  delivery  and  favorable  prices. 


Made 

Right 


Sold 


Right 


Our  Conduits  are  Manufactured  at  that  Celebrated 

Clay   Center, 

BRAZIL,     I  N  D  . 

Also   in   OHIO,    PENNSYLVANIA  and   NEW  JERSEY. 


C.   J.    FIELD, 


GENERAL    OFFICES, 


29  BROADWAY,  NEW  YORK. 


WESTERN    AGENCIES: 


r.  e.  BADT  &  CO,  IV.  G.  NAGEL  ELECTRIC  CO. 


tSOf  Monadnook  Block,  OHICAGO,  ILL. 


TOLEDO,  OHIO. 
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The  Question  of  the  Year 

How  to  prevent  the  action   of 

ELECTROLYSIS 

The  problem    that   confronts 
every  engineer  and  electrician. 

USE 

BITUMINIZED  FIBER  CONDUIT 


The  only  conduit  sold  with  a 
guarantee.  It  is  water,  gas 
and  electrolysis   proof 

The  safeguard  in  the  construc- 
tion of  underground  electric 
light,  power,  telegraph, telephone 
and  street  railway  systems. 

ARE    YOU  PROTECTED? 

SEND     FOR    ILLUSTRATED     BOOKLET 

American     Conduit    Company 

170  Broadway  822  Manhattan  Building  336  Maey  Street 

NEW  YORK  CHICAGO  LOS  ANGELES 
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Cope's  Patent  Quick  Coupling  Conduit  Rod 

Remember  these  Rods  have  no  Lost  Motion. 


These  Couplings  are  of  Steel 
and  are  made  in  the  best  possible 
manner. 


Patented  February  24,  1903. 


Write  for  list  of  persons  using  these  rods— 150,000  sold  since  May, 
1902.    Made  in  3  ft.  and  4  ft.  lengths. 

Price,  3  ft.  75  cents;  4  ft.  85  cents. 


T.  J.  COPE, 


3244  North  Fifteenth  Street, 


Philadelphia,  Pa. 


New  Dynamo  Teflders'  Iiafld=Book. 

By  F.  B.  BADT. 

326  Pages,   140  Illustrations.     Fleaible    Cloth  Binding.    Size  ol  Typo  Page 
5  1-3X3  inches.     Price  $1.00. 

This  is,  as  the  oame  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9.000  copies  ot  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing:  Co., 

510  Marquette  Building,  CHICAGO. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under* 
ground  wires  a  specialty. 


Generai  Office  and  Factory: 
PlirSBURG,    KAN. 

Brancli  Office  and  Sale  Yard:    2417  East    18th    Street,  KANSAS  CITY,    MO. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


-RED    CROSS^ 

UJBRICANT  FOR  Ctt^lJlXrOR^. 


LARGE  SAIVIPLEHOQENIS 


FULL  SIZE  STICK,  50  CENTS. 


Monadnock  Bldg. 


CHICAGO 


HOTEL  PFISTER 

HEADQUARTERS 

Annual  Meeting  Northwestern  Electrical 

Association, 


Milwaukee,  Wis.,  Jan.  20tli,  21st,  22nd. 
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GUARANTEED 
200  Hours  for 

DIRECT  CURRENT 

AND 

150  Hours  for 

ALTERNATING 
CURRENT. 


The  Jandus  New  Type  in- 
terchangeable is  the  most 
perfect  burning  lamp  ever  placed  on  the  market. 

the  curve  which  it  gives  on  the  recording  ammeter 
Is  almost  perfection.  The  mechanism  is  exceedingly 
simple.  The  case  is  of  handsome  Colonial  design.  The 
remarkable  life  we  obtain  from  this  lamp  places  it 
beyond  competition  in  every  way. 

We  could  not  do  much  more  than  send  you  this 
lamp  and  let  you  try  it  for  yourself.  The  manufac- 
turers back  us  and  we  back  you  If  the  lamp  don't  do 
what  we  say,  then  we  are  the  losers— not  you.  There- 
fore, why  not  send  for  it  to-day — right  now?  We  will 
give  you  the  30  days'  trial,  and  we  will  take  it  back 
if  it's  not  satisfactory.  We  say  this  because  we  know 
that  it  will  not  come  back;  if  you  are  really  in  earnest 
about  buying  Arc  Lamps.  Send  for  the  lamp  or  for 
further  particulars. 

EwinoNerklc  Electric  Gi 

ST.  LOVIS,  \J.S.A 


.  :%-:^feiiiifeyx^i^vK^Sa 
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I  ^    p»      l^lj     1^      J   The  Most  Important  Book  on  Electri" 

JUSl    r  UDIlSncU  cal  Construction   Work   Ever  Issued 

WIRING  DIAGRAMS 
AND  DESCRIPTIONS 


A  HAND  BOOK  OF  PRACTICAL    DIAGRAHS    AND    INFOR- 
riATION  FOR  ELECTRICAL  WORKERS 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY. 

This  Grand  Little  Volume  Not  Only  Tells  You  How  to  Do  It,  But  It  Shows  You. 

S^or*    /fl    fTtfttdi   ^^^'^  book  contains  no  pictures  of  bells,  batteries 

or  other  fittings;  you  can  see   those   anywhere. 

It  contains  no  fire  underwriters'  rules;you  can  get  those  free  almost  anywhere. 

It  contains  no  elementary  considerations;  you  are  supposed  to  know  what  an 

AMPERE,  a  VOLT,  or  a  "short-circuit"  is. 
And  it  contains  no  historical  matter.  ,  "     . 

All  of  these  have  been  omitted  to  make  room  for  diagrams  and  descrip- 
tions of  just  such  a  character  as  workers  need.  We  claim  to  give  all 
that  ordinary  electrical  construction  workers'  need  and  notliing  that 
tliey  do  not  need. 

This  book  tells  how  to  wire  for  call  and  alarm   bells. 

For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  current. 

Hvw  to  Install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators;  for  telegraph  and  gas  lighting. 

It  tells  how  to  locate  "trouble"  and  "ring  out"  circuits. 

It  tells  about  meters  and  transformers. 

It  contains  30  diazrams  of  electric  lighting  circuits  alcne. 

It  explains  dynamos  and  motors;  alternating  and  direct  current. 

it  g'ves  ten  diagrams  of  ground  detectors  alone. 

It  gives  "Compensator"  and  Storage  Battery  installation. 

It  gives  slmp'e  and  explicit  explanation  of  the  "Wheatstone  Bridge" 

and  Its  uses  as  well  as  voltmeter  and  other  testing. 
It  gives  a  new  and  simple  wiring  table  covering  all  voltages  and  all 
losses  or  distances,  etc.,  etc. 

DIAGRAMS 

Call  and  Alarm  Circuits 12 

Annunciators 8 

Bells 9 

Return  Call  Annunciators 4 

Fire  and  Burglar  Alarm 10 

Telephone 7 

Telegraph 3 

Gas  Lighting  by  Electricity 4 

Automatic  Fire  Alarms i 

Primary  Batteries 7 

Connecting  Up 3 

Miscellaneous  Circuits 6 

Wiring  Tables  wltb  Illustrations;  Trouble,  aad  how  to  find  It;  Transformers,  Useful  Facts,  etc. 

160  Pages,  over  200  Illustrations,  Full  Leather  Binding,  Round    ^|    ^f\ 
Corners,  Red  Edges,  Pocket  Size  4x6.     Price,  NET     .     .       *Pl.^U 

Sent  Postpaid  to  any  address  in  the  United  States  or  Canada  upon  receipt  of 
price,  S1.50.     Your  money  cheerfully  refunded  if  the  book  is  not  all  we  say  it  is. 

FREDERICK  J.  DRAKE  &   CO. 

Publishers  of  5eIf-Educational  Books  for  Mechanics. 

211-213  East  Madison  Street,  CHICAGO,  U.  S.  A. 


DIAGRAMS 

Electric  Lighting 30 

Arc  Lamps 4 

Meters 28 

Motors 21 

Generators 7 

Compensators i 

Switchboards 3 

Ground  Detectors 10 

Storage  Batteries i 

Testing    2 

Wheatstone  Bridge 3 

Light 6 


City. 


EMPIRE  WIRE  'iRS^^tl^l 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


ci/iviD/Ec '  ROME,  ^.  r. 

PACTOglBSf  LISBON,  N.  H. 


CHICAOO  OPFICB  )  „  „,   ,,, ,,  „,,„_.,  „_ 
AND  STOCK      I  **  ^-  ^AN  BURBN  ST. 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  Marquette  BIdg.,        Chicago. 


"  Q  T  i  D  "  INCANDESCENT  i 
O  I  MR       LAMPS  1 


I 

^  LONG  LIFE 

■tc  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 


4c    mad: 


E     Br    THE    MOST    SKILLED    'WORKilEN. 


t  STANDARD  ELECTRICAL  MFG.  I 

t  COMPANY,     i     Niles,  Ohio,  t 

i  * 


THE  BEST  ANSWER  TO  A  QUESTION 


cc 


On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

Whenever  yon  are  asked  a  qnestion  on  Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  what  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Eeslstance.  Electromotlre  Force  and  Current 
Fully  KviilulDL-d.  Hnw  tn  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Dlaiirains.  How  to  .Vuplv  the  sluiple  Formula.  In  Calculatinc  the  Size  of  Wires  Under  all  Condi- 
tions.   Dlacraius  for  wiring  3  Point.  4  Point,  Head  Light  and  Heat  Regulating  Switches. 

•i7  TABLES  ON  WIBIAK  AKD  VAI^IIABIiE  DATA. 

Ohm's  law  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO..''»„r  CHICAGO. 


Platinum 


In  Siieet  or  Wire  for  ail  Purposes. 

SCRAP    PURCHASED. 

AMERICAN    PLATINUM    WORKS 

CHAS     ENGELHARD.  Gen.    Mgr. 
251  to  255  New  Jersey  R.  R.  Ave.,  Newark,  N.  J. 


"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  all  others. 
It  Is  the  best  dry  cell  ever  made. 
They   are    nade    in    all  standard  and 
special  sizes. 

WM.ROCHE 


THE  •■4UT0G«S"  DRY 


For 

BATTERY 

Portable  Service  is 
Best  Made. 

the 

i 

■:-:-:-", '-"TRADEMAPk   '~- . 

CAS  JfGASOLCNE    ENC1NC 

k         DRYBATTJRY.    .-,,: 

For  Automobiles.  Launches,  and  all  Ignition 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER. 
9  42  VESEY  STREET,     NEW  YORK. 
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SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service,  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     ;     : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require  little  or  no  attention 
after   once   installed.      We  make  steam  and  power    :      ::::::::::::: 

PUMPING   MACHINERY  FOR   ALL    PURPOSES. 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wlieeis 

THE   STILWELL-BIEROE  &  SMITH-VAILE  CO., 


DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago;  311  Dearborn  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  England  BIdg. 
New  Orleans:  304  Hennen  BIdg. 


Boston:  73  Oliver  St. 
Baltimore:  1107  Continental  Trust 
BIdg. 


Sales  Agents:  PRBDERIC  NELL,  97  Queen  Victoria  St.,  London,  Bng.    E.  P.  AUSTIN,  Smith  Bli<.,  Pittsburg. 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  am.  bldc 
SAN    FRANCISCO,  63  first  street. 

PITTSBURG,     1218    FHICK    BUILDING. 

NEW   ORLEANS,  339  carondelet  street. 
CHICAGO,    1215  Marquette  Bldg. 
ATLANTA,  empire  bldg. 
CLEVELAND,  706  New  England  bldg. 
MEXICO    CITY,  7  AvENiDA  Juarez. 
HAVANA,  CUBA,  116  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 


ORIGINALITY 
R.EFINEMENT 
PROMPTNESS 


pPiNTiNOte# 


Characterize  the  imprint  on  every 
job  that  leaves  our  office.  Our  plant 
is  modern  and  fully  equipped.  We 
take  pride  in  our  work — whether 
it  be  the  printing  of  a  business 
card,  a  booklet,  catalogue,  maga- 
zine or  a  daily  newspaper;  we  can 
do  either  equally  well.      ::     ::     :: 


THIS    PUBLICATION 

IS  A  SPECIMEN  OF 
THE  EXCELLENCE  WE 
HAVE    ATTAINED 


34 


WESTERN    ELECTRICIAN 


January  2,   1 904 


U: 


DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


CU-EAN     BOII-I 


SEND    WATER    FOR    ANALYSIS. 


DEIAIRBORN     DF^UIO    &    OMEIIVIIOAI.    \A/OIRKS, 

120  LIBERTY  STREET    NEW  YORK.  I O.BRANCH  OFFICES  IN  U.  S.  27-34  RIALTO  BUILDING,  CHICAGO. 


IO.BRANCH  OFFICES  IN  U.  S. 


HIE  principle  of  adding  small  percentages  of  Dixon's  Pure  Flake  Graphite  in 
lubrication  is  as  sound  as  results  are  remarkable.    It  decreases  friction  and 
friction  troubles  by  getting  at  the  (JAUSE  and   rendering  slides,  cylinders 
journals  and  bearings  of  any  sort,  glassy  smooth.    Boolilet  125  C.  will  snrely 
be  of  interest.    Sample  upon  recjuest. 

JOSEPH    DIXON    CRVCIBLE    CO..    Jersey    City.    N.    J. 


JEFFREY  1^  CHAINS 


FOR  CATALOGUE. 


thejeffreymfc.  co 
columbus,  ohio. 


For  Electric  Work 

RBOULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOGUE  H 


Then  compare  It  witb  some  Oas  Engine 
baud  books  tbat  cost  $1.00. 


BURGER  AUTOMATIC. 


Woolley 
Foundry  &   Mach.   Works 

Box  400,  Anderson,  Ind. 
U.  S.  A. 


REG.TRADE  MARKS    JhE  pHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
'        1NG0TS,CASTINGS,WIRE,R0DS,  SHEETS,  ETC. 

...^ W'  — DELTA   METAL 

X\      "^        CASTINGS,  STAMPINGS  and  FORCINGS 
^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


j      STANDARD  POLYPHASE 
APPARATUS  AND  SYSTEMS, 

I  By  MAURICE  A.  OUDIN,  M.  S., 

T  Member  A.  I.  E.  E. 

242  Pages,   Profusely  Illustrated.         Price,  $3,00. 

The  Only  Work  Treating  Fully  of  American 
Alternating-current  Apparatus. 

Generators — Induction   Motors — Synchronous    Motors — Rotary   Converters — 
Static  Transformers — Station  Equipment  and  General  Apparatus — Two- 
phase     System  —  Three-phase      System  —  Monocyclic   System — 
Frequency — Calculation  cf  Transmission    Line,    Etc.,   Etc. 


Copies  of  this  or  any  other  electrical  book  published    sent  prepaid,  to  any  address 
lu  the  world,  on  receipt  of  price. 

ELECTRICIAN    PUBLISHING   CO 

6IO  Marquette  Building,  CHICAGO. 

►■♦• 


CO.    i 


In  supplying  boilers  witli  Jiot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  me-ting  sudden  demands 
£<:>r  power,  tiie 

GREEN'S 
ECONOMIZER 

is  hut  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
w'ill  again  be— cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  ioto2oper  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  V. 


MATTKAMAX.     X.    A'. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS,  ANY  SiZB  OR 
CONDITION. 

WE  CLEAN,   REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  AfFO.  CORP, 

27  W.  MONROE  ST.,  CHICAGO. 


FIVE 

POINTS 

OF  EXCELLENCE. 


Leavingr  the  center  of  the  city  from 
which  you  start;  reacbincr  the  center 
of  the  city  of  your  destination  ;  over 
smooth  and  level  tracks;  giving  rest 
and  comfort ;  riding  beside  running 
waters  most  of  the  way;  through  the 
centers  of  population  to  the  gateways 
of  commerce;  when  you  travel  by  the 


NEW  YORK  CENTRAL  LINES 


A  copy  oi  the  Illustrated  Catalogue  of  the 
"  Four  Track  Series  "will  be  sem  free  upon  receipt 
of  a  two-cent  stamp  by  George  H.  Daniels.General 
Pa.'isengcr  Agent,  New  York  Central  &  Hudson 
River  Railroad,  Grand  Ccnlral  Station.  New  York. 


STUDENTS 

Will   find   that   the  Western 
Elbctrician    can    help    them 
wonderfully   in    the    study     of 
electricity.      Subscribe  now. 
(3.00   per  year,  in  advance, 

Electrician  Publishing  Co., 


«iil*«  ^10  lAtiniiwHil  BUf., 


/    THE    \, 

/  ONIiY  \ 

/       WAY       \ 

'CHICAGol 


«&  ALTON 


RAILM^AY 


THE   BEST   FHEIGIIT   AND 

PASSENGER    LINE    IN 

THE  COtTNTRX. 

WHEN  OUR  SOI.IC1TOHS 

CAI.I:.  J 

\    "GIVE    THEM  / 


SHOW". 


WROTE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 

We  build  these  turbines  in  all  SIZES  and  STYLES,  on 
UPRIGHT  or  HORIZONTAL  shafts,  BELTED  or 
DIE:ECT  CONNECTED,  SINGLE  or  in  PAIRS.  Thev 
are  suitable  for  direct  connecting  to  GENERATORS,  AIR'- 
COMPRESSORS,  PUMPS  or  other  machinery  driven  on 
horizontal  shafting. 

JAMES  LEFFEL  &  CO.,  Springfield, omo, U.S. A. 
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SOON  GOING  TO  MOVE  'o^JZ  NEW  PLANT 


A-RE 


AT  Hy-DE  PA-RK. 
MASS..WHE-RE  O  VR 


FACILITIES  Wi':!'.  GREATLY  IN- 
CREASED ^Sl  MANUFACTURE  g&£  STURTE- 
VANT   PRODUCTS   AT  A  MINIMUM   COST 


No  efforts  ha.ve  been  spared  in  (he  construction  and 
equipment  of  tKis  plant,  which  will  be  the  finest  of 
its  kind  in  the  world.  There  will  be  nine  a.cres  of 
floor     spskce—more    th&n    double    the  ^present    areaL. 


vi^^^^l: 

^KSIOlw  ~  m^HI^ 

^Bi'MMJ^iiH^liHil^Q 

i^i^^dflfl^kl.^'^'''  I  ^'^''■~^--               ■  '•■'"■''"''il^B 

^^^^HS^^^^^^Sr  ■  v>">'i-.'-^'-'^'^'^'-'^'^-"^--^^  -'\  vS<j-^ 

STVRTEVANT 

Krvgirves         Motors 

DyrvaLinos 

Generating  Sets 

MecKa.nicaLl  Dra-ft 

AppaLraLt\is 

Heating.  Ventilating  and 

Drying    Apparatvis 

Steam  Traps,  Hangers 

BIa>.st  Gates 

Co\jntersha.fts 

Galvanized   Iron  Work 

Roof  Ventilators  STUR.TEVANT 

Industrial  Equipments   fans.  Blowers.  Exhausters.  Forges,  Exhaust  Heads 

B.  F.  STURTEVANT  CO. 


WE  HAVE  MOVED  the  FOUN- 
DRY a.nd  PATTERN  DEPTS. 

to    Hyde    Park,    M  assac  hvi  setts 

THE     REMOVAL     OF     THE     ENTIRE 
PLANT      WILL      FOLLOWLATER. 

Until   further   announcement  our  P.  O.  a.d- 
dress    is    JaLmt^ica.    Plain.    MassaLchusetts. 


BOSTON.  MASSACHUSETTS 


NEW   YORK 

34fi 


PHILADELPHIA 


CHICAGO 


LONDON 


^^-:;_;^--   :    ^^i..-;. 

^/^^■pii 

^jir'iiiiiii  II  II  iiiJijM 

W&'\.j^^' 

l^^^&t 

Wf\ 

r^^  Stt..''^^Bf^\ 

MKk 

55S!!?m!nmnnn!fnn!ff!n!ff!!nn!ff!nnnf?!?!mtfnf?!n!fnn!f?ts 


s^ 


NOW  READY! 

WESTERN     ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR    1904. 
TEIM  ^EIVTS  A.  eOI=»Y. 

Electrician  Publishing  Co., 

5  10  MARQUETTE  BUILDING, 

CHICAGO. 


^iiUiuuiiuiiiUiauiauuauiiiiiiiiauiiiiiaiiiuuiiUii^iiiuiii^ 
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EDWARDS  &CO;S  Specialties 


Lock 
Gravity  Drop 
Annunciator. 


This  Annunciator  in- 
dicates exactly  the  point 
from  which  the  push  but-  " 
ton  was  operated.  It  is 
superior  in  that  respect 
to  the  ordinary-  form  of 
needle  annunciator  which 
points  to  a  number.  To 
operate  this   annunciator 

The  Button  Must 
Be  Pushed. 

No  one  of  the  indica- 
tions or  numbers  can  be 
made  to  appear  by  shak-- 
ing  the  annunciator.  It 
is  a  strong,  well-made  in- 
strument. Finished  in  any 
wood  and  design. 

PROMPT 
DELIVERIES 


S  ATI  S  F  Y 

BOTH  YOUR  OUSTOMER  AND  YOUR- 
SELF THAN  EITHER  ONE. 

Better  look  up  the  EDWARDS 
specialties  when  figuring  on  a  contract, 
because  they  are  bound  to  give  a  great 
deal  more  satisfaction  than  a  great 
many  devices  of  other  makes. 

The  EDWARDS  goods  are  thor- 
oughly w^ell  made  by  competent  w^ork- 
men  under  careful  supervision.  The 
ideas  embodied  in  the  EDWARDS 
specialties  are  original  with  us;  are 
monfey- makers  because  of  their  good 
points  ;  save  labor  in  installing,  and 
worry    after  they  are  put  in. 


The 

Liingen 

Door  Switch. 


Specially  made  for 
telephone  booths,  bank 
vaults  and  other  places 
where  light  is  needed  in- 
termittently ;  made  in 
two  styles  so  that  light  is 
turned  on  or  off  as  the 
door  is  closed  accordin^j 
to  the  wish  of  the  user. 
Each  movement  of  the 
door  reverses  the  opera- 
tion of  the  switch  auto- 
matically. 

Wires  can  be  connect- 
ed after  the  switch  is  in 
place;  absolutely  reliable 
electrically  and  perfect 
mechanically. 

The  only  switch  ap- 
proved by  the  National 
Board  of'  Fire  Under- 
writers. 

The  Eco  Door  Switch, 
operates  the  light  "Ever>' 
other  time." 


ELECTRO  MECHANICAL 
GONG. 


Rings  375  times  for 
each  winding.  Very  pow- 
erful mechanism,  strongly 
made,  encased  in  iron, 
absolutely  waterproof. 
Made  for  continuous  ring- 
ing or  single  stroke,  as 
desired. 


PUSHES. 


The  Midget  push  fits  a  Ji-loch  hole:  the 
Alldget,  Jr  .  a  ?a-lnch  hole:  and  the  New  Mite  a 
H  Inch  hole.  This  last  is  the  smallest  push 
made.  It  is  only  different  from  the  others  in 
its  size. 

The  blndinf?  posts  of  any  of  these  pushes 
take  any  size  of  wire.  The  centers  may  be  of 
light  or  dark  pearl,  or  of  a  black,  white,  red  or 
blue  composition. 


R.  E.-A.  L  MONITOR  BELL 

AlU he  mechanism 
Is  Inside  the  gong 
and  cannot  be  tam- 
pered with. 

It  Will  Not  Gat 
Out  of  Order 

through    operation. 

because  there  are  no 
screws  or  nuts  used  in  Its  adjustment.  The 
hammer  rod  is  thrown  straight  in  and  out  by 
the  armature,  doing  away  with  the  weak  points 
of  the  ordinary  bell— the  pivot.  The  sound  Is  a 
full,  clear,  rich  tone.  Hammer  concealed  pre- 
venting Interference. 


FOR    ILLUSTRATED    CIRCULARS    OF    THESE    SPECIALTIES    AND 
GENERAL     CATALOG     WRITE     DIRECT     TO     THE     COMPANY     AT 

144th  Street  and  Fourth  Avenue,  New  York  City 

SELLING  AGENTS  :    Western  Electric  Co.,  New  York,  Philadelphia,  Chicago,  St.  Louis,  Kansas  City,  Denver,  California  Electric  Works, 

San  Francisco,  American  Electric  Co.,  St.  Paul. 
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MURRA  Y  IRON  WORKS  CO. 


BURLINGTON,    IOWA. 

Incorporated  February  1st,   1870. 


COMPLETE  POWER  PLANTS, 

Catalogue   56. 


6^<><><><><><><><><><><><><><><><>-<><yo^<><><><><>^ 


w 


?95?' 


E  handle  everything  in  the  paper 
line  used  by  Printers  a^nd 
Publishers. 

Special    ©Lttention   given    to 
weekly    and    monthly    publications. 


Dw^ight  Bros.  P©Lper  Co. 


61-63  PlymoutK  Pla.ce, 


CHICAGO. 


1^ 
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If  you  don't  give 
your  subscribers 

Automatic 
Telephone 

Service 


you  don't  give  them 
THE  BEST. 


Write  for 
Our   Catalogue. 


AUTOMATIC 
ELECTRIC 
COMPANY 

CHICAGO, 
U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Teleplione 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE 


CHICAGO     - 


ILL. 


STEVENS 

MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Harlne  Engineers,  Firemen,  Electrician?,  notormen,  Ice 
Machine  Men  and  Mechanics  In  Qeneral. 


New  aDd  Original     All  Modern  Machinery  fully  described  and  explHined.    Technical 

Points  made  Clear  by  Word  and  Drawing.    Quaitlons  anu  Answers 

for  I  ItU  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER.  STEAM.  COMBUSTION.  SMOKE  PREVENTION'.  BOILERS,  BOILER 
CONSTRUCTION.  TESTING  AND  MANAGEMENT.  SAEBTY  VALVES.  IN- 
JECTORS. PUMPS  AND  GOVERNORS.  STEAM  GAUGES.  LUBRICATORS. 
ENGINES.  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND.  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES,  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES.  CONDENSERS.  JET  AND  SURFACE.  ECCENTRIC, 
BALANCED  SLIDE  VALVE.  LINK  MOTION,  HORSE  POWERS  IN  DETAIL,, 
INDICATOR,  REFRIGERATIO.N',  ABSORPTION  AND  COMPRESSION  METH- 
ODS. BRINE  AND  DIRECT  E.XPANSION  SYSTEMS,  PUMPS,  VALVES. 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS.  LIQUID  AIR.  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBURS  AND  RULES.  PULLEY  SPEED 
CALCULATION,  SQUARE  ROOT.  LEVERAGE.  ELECTRICITY,  DYNA.VOS. 
ACCUMULATOR.  RHEOSTAT.  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  \\IRING.  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT.  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS.  MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING,  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS.  REVERSING  GEAR.  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA   MADE  EAST. 

336  Pages.     240  Illustrations. 
•"'I^I^S^Z,   $1.00.      Sent  anywhere  prepaid  on  receipt  of  price. 


Electrician  Pubushing  Company, 

510  Marquette  Bldg.,  Cliicago. 


^♦♦♦^♦a'^"»^'^^'»^'*^tf'<^  /^'*-•<~9sA«.t»t>^44s4>4^  •C»Su«' 


POLYPHASE  ELECTRIC  CURRENTS 

AKD 

ALTERNATE-CURRENT  MOTORS 

By  SYLVANUS  P.  THOMPSON,  D.Sc,  B.A.,  F.R.S. 
Second  and  Enlarged  Edition,  with  Twenty-four  Colored  lllualrations  and  Eigbt  Fnldlng  Plates. 


I. 
II. 
III. 


Alternating  Currents  in  General. 

Polypbase  Currents. 

Combination  of  Polyphase  Circuits  and 

and  Economy  of  Copper. 
Poly  phase  Generators. 
Examples  of  Polyphase  Generators. 
Structure  of  Polyphase  Motors. 
VII-VIII.    Graphic  Theory  of  Polyphase  Motors. 
IX.     Analytical  Theory  of  Polypbase  >Iolors. 
X.    Examples  of  Modern  Polyphase  Motors. 
Hints  on  Design. 

Mechanical  Performance  of  Polyphase 
Motors. 
XIII.    Single-Phase  Motors. 


Contents  of  Chapters. 


IV. 
V. 
YI. 


XI. 

XII. 


XIV.     i'olypliase    Transformers    and    Phase 

Transformation. 
XV.    Measurement  of  Polypbase  Power. 
XVI.    Polyphase  Equipment  of  Factories. 
XVII.    Distribution    of    Polyphase    Currents 

from  Central  Stations. 
XVIII.    Polyphase  hlectric  RalKvays. 
XIX.    Properties  of  Rotating  Magnetic  Fields 
XX.     Early  Development  of   the  Polyphase 
Motor. 
Appendix  —I.     Alternate    Current     Calcula- 
tions: ihe  Symbolic  Method.    II.    Schedule  of 
Polypbase  Patents.    Index. 


List  of  Plates  —I.  Two-i)hase  Generator  at  Chevres.    II.  Tbree-pbase  Inductor  Alternator 

in.  Two-phase  Motor  of  Six  Horse-fower.    IV.  Three-phase  Motor  of  One  Hundred  Horse-power 

V.    Three-phase  Motor  ofTwenty  Horse-power.    YI.  Core  Disksof  Three-pbaseMotor.    VII.  Two 

phase  Motor  of  One  Thousand  Horse-power.    VIII.    Locomotive  of  the  Jungfrau  Railway. 

508  Pages,  358  Illns ,  8to,  Cloth,  85.0O. 

The  above  or  anv  other  electrical  book  sent  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bide.,  Chicago,  III 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-4.9  So.  Canal  St.,  Chicago 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEED  BE  SAID  OF 

THE  TELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN    PUBLISHING    CO., 

510  Marquette  Bldg., 
CHICAGO. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both   Alternating 
and  Pulsating  Currents.  ... 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....  Chicago 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  or  .solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-HBOR-TIME-MONEY. 
FLUX- 


I  ■  J-J_i,XXXJ_ 


3       1    J    J    J  J    J    J 

1  JJJUU 

4      1    1   J     1   J     1   J 

I  ,1  J\I^U1 

ACTUAL      SIZL 
PATENTED. 


KESTER    ELECTRIC    M'F'G    CO., 

2S4  So.  leflerson    Slreel.    CHICAGO.    ILL. 


■■NEW  TRAIN  3ERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  fn. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 
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TELEPHONES 


(•-A-_& 


THAT     GIVE     ABSOLUTELY 

Private     Service 


ON 


Party   Lines 

^  ^«  ARE    MANUFACTURED    BY    THE  ^*  ^- 

Stromberg=Carlson  Telephone   Mfg.   Co. 

You  can  operate  as  many  as  15  or  20  telephones  on 
the  same  line,  and  give  EACH  subscriber  service  as 
private  as  if  they  vfere  the  only  one  on  the  line. 
We    call    them 


Selective    Lock-Out    Telephones 

Because  any  subscriber  on  a  party  line  can  be  called 
without  disturbing  any  of  the  others.  When  two  subscribers 
on  the  same  line  are  connected  none  of  the  others  can 
hear  the  conversation;  this  is  also  true  if  parties  on  two 
different    lines    are    connected. 

It  Ste^rvds  to  Rea^sorv 


That  these  instruments  should  be  a   paying    investment    for 
any  exchange  operating  rural  lines. 

One  of  our  users  says,  "the  beauty  of  this  system  is  we  have  no 
competition  with  the  BELL  company." 

Forward  \is  your  name  and  we  will  send  yo\i  bulletins 
on  this  apparatus  as  foLst  Sls  they  are  issued. 


Stromberg- Carlson     1  elepKone    Mfg.    Co. 


Gen'l     a.nd     Eastern     Office 
ROCHESTER..    N.     Y. 


Sales     Dept. 
CHICAGO.     ILL. 
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FESSENDEN  Wireless  Telegraph  System 

THE  NATIONAL  ELECTRIC  SIGNALLING  GO. 

As  the  result  of  five  years'  experimental  work,  including  a  working  test  of  a  full  year,  this  system  is  now  put  on  the  market  as 
being  equal  as  regards  speed  and  reliability  to  manually  operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid  whose  resistance  is  lowered  by  the  heating 
effect  of  the'electric  waves.  As  it  is  appro.ximately  25  to  50  times  as  sensitive  as  the  Solari  coherer,  and  is  admirably  adapted  to  sharp 
tuning,  much  less  energy  is  needed  for  a  given  distance,  and  difficulties  from  atmospheric  disturbances  and  interference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of  the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are  now  standardized  and  can  be  supplied 
from  stock  or  on  short  notice.  Sets  for  working  over  longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before 
delivery  between  the  company's  test  stations,  approximately  go  miles  over  land,  or  between  the  company's  marine  stations. 

THE    NATIONAL    ELECTRIC    SIGNALLING    CO., 

1737  Riggs  Place,  WASHINGTON,  D.  C. 


PRESS 
..DOWN 


A  Spring 
Binding  Post 

Grips  any  size  "wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  tiling 
for  all  kinds  of  wire  con- 
nections. Clieaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 


^Ko 


HERE  Fahnesfock  Transmitter  Go. 


74  Cortlandt  Street 
NEW     YORK     CITY 


INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,OO0  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features, 

A    MONEY  AND   TIME   SAVER. 

A  sample  of  the  worl<ing  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


rHE  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ^^  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

ifember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Irs'itution  of  Electrical  Enoineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated   Wires  and  Cables."    Joint  Author  of  ''Electricity  in  Daily  Life.'" 

I60  Pases,  133  lllcis-tra-tions,  Clo-tKip  l-l;&rftci-Boolc  Size,  Prioe  $I.OO. 

Extract  from  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  trpatise  on  telephonv  as  it  exists  in  America.  The  time  for  such  a  work  is  not  yet  come.  But  it  1b 
lelt  that  there  is  a  demand  for  a  practical  book  on  telephone  woriiine  and  management.  a.ncl  the  TEL  i-JPHONE  HAN  U-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  nsed  in  Europe,  which  a  e  given  for  the  Information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
booii  Id  based  entirely  on  standard  American  practice;  and  most  of  ibe  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  snared  to  make  it  the  best  book  of  its  k 
everything  regarding  telepnone  work  and  management.    It  con 


nd.      It  is  right  up  to  date.  Intensely  pracilcal.  and  so  plain  and  clear  in  Us  language  that 
forms  in  size  and  style  to  our  other  Hand-liooks  which  have  been  so  favorably  received  Uy 


anyone  can  understand  and  learn  from  U 
the  entire  electrical  fraternity. 


The  Tavention  of  the  Telephone. 

Souna     Waves.    Articulate     Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone, 

The  Microphone. 

Current  Indud.lon.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower.  Ader  and  D'Arsonval  Re- 
ceivers.   Mercadier's   Bi-Telephone. 

The  Siemens,  Kotvra.  Neuniayer  and 
Bottchor     Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 
26. 

27. 


-OONTENTS 

Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttrlss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries   for  Telephone  Worli. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto     Bell. 

Automatic  Switches. 

Telephone    Line    Construction. 


CHAPTER  28. 
29. 
30. 
31. 
32. 

33. 
34. 
3R. 
36. 
37. 
3?. 
'd9. 
40. 

e 
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Metallic  Circuit. 

Underground    Wires 

Lightning    Arresters. 

Inside  Wiring. 

Installation  of  Tp'<;phone  Instru- 
ments. 

Inspect'ju  and  Maintenance. 

The  Tjndenser;  Its  Use  In  Telephony. 

Ele'',i;rom?',netic  Retardation. 

F'jichange  'Working. 

'dpiall    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Lons    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent   Prodrfss,     Appendix, 


TRANSMITTER. 


RECEIVER. 


"^m 


TEl€«UAI'IHtLEI>ll(INEi;n. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E.  Clark  Wireless  Tel-Tei.  Go. 

MAIN  OFFICE,  309  Stevens  Building. 
Cor.  Washington  and  Grand  River  Ave;.,  ■  DETROIT,  MICH. 

FACTORY:    PONTIAC,    MICH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  GAS  ENGINES,  ETO. 

Send  Stamp  for  No.  9  Bulletin.   Just  Out. 
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Are    You     Buying    <j»    \jt 
Apparatus  or  Sentiment? 

Have  you  reckoned  up  accounts  for  1903  to  see  if 
the  year  has  meant  for  you  gain  or  loss? 

Have  you  bought  Apparatus  that  looked  pretty 
good,  whose  only  good  point  seemed  to  be  that  one 
company  made  it  and  another  did  not— Apparatus  that 
has  been  on  the  sick  list  since  you  bought  it? 

Then  you  need  not  reckon  up  to  know  that  this 
year  past  has  been  a  loss.  Good  Apparatus  first  and 
last.      Nothing  else  will  pay  dividends. 

Let  us  quote  you  on  Kellogg  Apparatus. 


Kellogg     S^vitchboeLrd    (Si   Supply 

CompQLny 

Green.  aLiid  Congress  Streets,  CHICAGO 

346    BroaLtiway  Electric  B\jilding  Keystone  Telephone  Buildint 

NEW  YORK  CLEVELAND  PHILADELPHIA 
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Wf    Preduem 
la  and 

I  Wholatalen  of 
UL  White  Cedar 
INk     ProduoiSr 


CEDAR  POLES 


From  1 6  Feet  to  70  Feet, 
SPECIAL   PRICES  ON   SMALL   POLES. 


C.n. WORCESTER  CO. 

SUIT^-lZOe  TRIBUNE  BLDG.  CHICAGO. 


WE  ONLY  SELL 

Poles,    Ties,    Cross   Arms,    Pins    and    Bracliets, 

BUT  WE   SELL  GOOD  ONES. 
STANDARD   POLE   &  TIB   CO.,  Front  and  Depeyster  Sis.,  New  York. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

v*i»n«.  J 'DAHO.    , 
YARDS.  \  moMTAMA. 

WESTERN  LUMBER  ft  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


We  Make 
a  Specialty 

of 

Telephone 

Poles. 


i 


30.  35  and  4011. 

6  and  7  in.  Tops. 

FOR 

TROLLEY 
LINE 

Construction 
Always  in  Stoclt 


POLES 


YARDS: 

Menomlaee,  Mich. 
Escanaba,      " 
Cloquet,      Mioa. 
Heron,  Moot. 

Cabinet,      Idaho. 
Ctilcago,  III. 


FRANCIS 
BEIDLER 
&  CO. 

619  W.  22dSt. 
CHICAGO,  ILL. 


M.KLEIN    &   SON 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago.  Hi 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MANUFACTUBERS     OT 

Locust  and  Oak  Pins  and  Brackets. 


BRACKETS 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


.•:.v. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Moin  office  iEii-ie-l3  MoKQuetfe  Building 

CHICAGO. 


:■•: 


Bound  Volumes 


y^ESTERN  [lECTRICIAN 

FOB  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

Rin  MardiiPttB  Riilidlne.  CHICAGO 


FOR 

Jk|     B^Pr  ELECTRICAL 
It  I     AIL    PURPOSES 
■ll-ll   I    E.  PLAIN  OR 
wIbF*  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


M 


^^:^^m 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit.   Mich. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

It  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  the  only  work  o£  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  he  what  you 
want.  275  pages.  Illustrated.  Cloth,  $2.00.  Paper,  $1.00. 
Postage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  510  Marquette  Bide.,  Chicaeo. 


TIES 


\  Yellow  PIrve  stock.  100^00 
i  6x8-8it.  CJ\«sti\\jt»f\dOak, 
(    l&rtfe  stock,  standard  sizes. 


Marwjfactured  by 


I  ICO  1  i^i^Js^^i^:^^  ECCLESTON  LUMBER  CO., 

nni    CC  ^  if^*  W?rirow*=1?"i     ^^  Bro»dw.y.  new  YORK. 

■*■■■     B^    1  octB^eorvaJ  B.r>d  square.  - 

■     V^^^v    (.  CKestnxJt  and  Cypress,     -prompt  dtli-aeritj  ^rom  atocK,  ftto 

Yellow  Pine  Cross  Arms,  Pins  and  Bracltets.  ycrKcKyyard.^.d.-r.cyrommnu. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


IDAHO  CEDAR  POLES 

PACIFIC  COAST  POLE  CO. 
SPOKANE,  WASH. 


THETELEPHONEHAE-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marquette  IJiifldlug.  Chicago. 


Central  Manufacturing  Go. 

Cbattaiooga, 

Tscn. 

Mfra.  and 

Dealers  In 

Yellow  Pine, 
Cross  Arms, 
Loonst  Plis, 
iii.  Piss,  Dlectrlcal  Uonllisss,  Oak  Biaoliets. 

LAROB   STOCKB  UN    HAND. 

DeUvered  prices  quoted.  F.  O.  B  cars,  your  city, 
in  any  quantity. 


CEDAR  POLES  2ED*'^iiils"r "^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

A.  E,  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn. 
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CEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN      POUES)    CMICAGD.  :  '  (WESTERN     P  OUES  )  SPOKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      (SENERAL.      OFFICES        TRIBUNE      B  L  □  G .    C  H I  CAG  O . 


YOUI 


^^IMTf^^VCT     ^IM     Tl 


will  be  placed  where  you  can  be  sure  of  getting  what  you  want,  when 
you  want  it. 

Our  reputation  with  any  number  of  Roads  guarantees  that. 

Can  you  afford  to  experiment? 

MALTBY    LUMBER    COMPANY, 

Pittsburg  Agents,  TIPPER  &  PATTON,  509   Phenix  Block,   BAY   CITY,   MICH. 

509  Empire  Building. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

tomahawk,wis. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNIKGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


iPJii^^A!ijU\^  (SM^tjOJU/  $A/V>{WWftV  g^JVJ&W  €oC 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  lO  Chamber  of  Commerce,  Chicago,  ill. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Prices. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


WHiTE    CEDAR    POLES 

Let  us  figure  wltb  you  for  either  Immediate  or  Spring  sblpment. 

Tbere  will  never  be  a  more  favorable   time  to  buy  tban  just  now. 
nA/\P      JD,      Ull     I        f^f\  1003  LUMBER  EXCHANGE, 

^^^^     "^     niUI-     \J\J.,  MINNEAPOLIS,    MINN. 


YARDS  -  NEW  DUtUVi, IMNH.-  FLOOOWOOD,  M/NN.  -  WEIXERS.MINN. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES  TIES 


CROSS  ARMS  AND  YELLOW  PINE 

j   to  order.    Write  us  your  requirements. 

3  H.  H.  MAUS  &  GO.,""') 420WalnutSt.,PhllaiJelplila,Pa. 


Mirhijxan  PnlpQ  ^*^'*®  cedar. 

IfllulllKQII      rUluW        ^°^^  ^^°'^^-  Q"'^'^  Shipments 

. ^^  oroDiTn  e.  cnuc        _    nn^naU    M 


PERRIZO  &  SONS,    -  Daggett,  Mich. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chrcago. 
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H6e  PENNSYLVANIA 
SHORT   LINES 

FroiT\  CHICAGO  to  the  EAST  and  SOUTH 


Se*i)en   Trains  Tiaity  to 

PITTSBURG,    HARRISBURQ,    BALTIMORE,   WASHINGTON,    PHILADELPHIA,    NEW  YORK 

AND    INTERMEDIATE    POINTS. 


Daily   Through  ^er^oice  io 

INDIANAPOLIS,    LOUISVILLE,    CINCINNATI,    DAYTON,    SPRINGFIELD   AND  COLUMBUS. 


Three  Trains  Daily  to  So\ith  and  Southeast 

ROUND    TRIP    TOURIST    TICKETS    NOW 
ON  SALE  TO  ALL  POINTS  IN  THE  SOUTH. 


For  Information  Address 

C.  L.  Kimball,  Assista-nt  Genera.!  Passenger  Agent.  Room  22,  No.  2  Sherman  St.,  Chica.go,  111. 

CITY  TICKET  OFFICE.   No.   248  SOUTH   CLARK  STREET. 

CHICAGO. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


BUTTERFIELD,  J.  F.  | 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanges  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underi^round  Conduit 
Construction  a  Specialty, 
m  r.on,  113  Adams  Street.       CHICAGO,   ILL.    & 


Byllesby,  H.  M.  &  Co. 

( I nc orporated) 

ENGINEERS 

DsBign,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.      -     CHICAGO,  ILL. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOiRS, 
Sewers,  Water  Works,  Conduits  and  Elec 

trie  Plants  a  Specialty. 
Room  30,  88  E.  Washington  St.,  CHICAGO, ILL 


C.  W.  Carman.  M.  a  Habtman. 

Carman,  Chas.  Whitney 
&Co., 

CONSULTING  ENGINEERS. 

88  La  Salle  Street,  CHICAGO. 


E.W   Hammer.  H.  J.  Minhinnick. 

Pres.  and  Treas.  Sec.  and  tien'  1  Sup't.  I 

General  Engineering 

and 
Sneers.  I 

Telephones,ElectrJcLipht,PowerTran6miBSion  | 
Suite  1112. 135  ADAMS  ST.,  UHIC^  GO. 
Long  Distance  Telephoi- 6  CentraHTS. 


C--.        Tx-TTT  Consulting  an< 

\j,y     ±  riiL    Contracting Engin 


CRUMB,  W.  H.  &  CO 

Engineers      Contractors, 

telephone  engineering  and 
construction, 

Chicr.gr, 


1263  Monadnock  Bldg.. 


Hqmphrey,     Henry    H. 
CONSULTING  ENGINEER.! 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305.  Jhemical  Eldg..      ST.  LOUIS.  I 


EMMONS  ELECTRIC 
CONSTRUCTION  CO. 

(not  incorporited) 

Electrical  Engineers  andContractorb 

All  kinds  of  Electrical  Machinery 

and  Appliances  installed. 

[  Tel,  Mainir,:-;o.      Ri  .Kt;  l.n  Snlli'  S(^,,<'nirAcio.  Ilt. 


ENGINEERS 

Represented  in  this   "  Directory  "  are 
enabled  lo  come  in  touch  with   many 
I>rospective  customers  who  cannot   be  \ 
reached  through  any  other  source. 


Long  Distance  Phone  Ct)ntral21i8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
8peciat,tie3— Central  Station HeatlngPtanta, 

Water   Worns  Steam  Plants,  Electric  Light, 
flaa  and  Street  Railway  Plants. 

122021  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plana,  Speciflcatlona  and  Supervlalou  of  In- 
stallation of  complete  telephone  plants 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 
t  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  0.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE   OF   ELECTRICAL    ENGINEERS 

AMERICAN   SOSIETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


For  Electrical  Purposes.    Everything  In  turned 

Slate. 

Only  Firm  In  Vermont  who  makes  a  Specialty  ol 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 


ft.  B.  YOUNG, 


MANTJFACTTHIER, 

FAIR  HAVEN,  VERMONT. 


BULLETIN 
No,  172 


BULLETIN 
No.  IBB 


BULLETIN 
No.  162 


BULLETIN 
No.  1B2 


G.I. 


STANDS   FOR    ELECTRICAL  AND   MECHANICAL   PERFECTION. 
BullKtInx,     Blueprints ,     Photograph*,     EutI  mat  ox.     Etc.,     Mallmd     Upon     Application, 

GENERAL  INCANDESCENT  ARC   LIGHT  CO.,  NEW  YORK,   N.  Y. 


220  Devonshire  St.,  Boston,  M.qss. 
1218  Marquette  Bldg.,  Ctlcago,  111. 


63S  Century  Bldg.,  St.  Louis,  Mo. 
1732  Champa  St.,  Denver,  Colo. 


510  New  England  Bldg.,  Cleveland,  Ohio. 
319  Hay  ward  Bldg.,  San  Francisco,  Cal. 


57  PerinBldg.,  Cincinnati,  Ohio. 
115-117  Cannon  St.,  London,  E.  C.  Eng 


BULLETIN 
No.  64 


BULLETIN 
No.   94 


BULLETIN 
No.   BO 


BULLETIN 
No.  240 


BULLETIN 
No.  6B 


BULLETIN 
No.  EI 


BULLETIN 
No.  190 


46 


WESTERN    ELECTRICIAN 


January  2,   1904 


Westinghouse 


Transformers 


The  wide  range  of  service  covered  by  Westinghouse 
Transformers    is    aptly    shown    in    this    illustration 


The  Large  One 

is  a  2500  K.  W.  Water=Cooled  Trans= 
former  for  High=Potential  Power 
Transmission  Service. 


The  Small  One 

in  the  lower  left=hand  corner  is  a  Yj, 
K.  W.  Type  N  Transformer  for  Light 
and  Power  Service. 


Westinghouse  Transformers  are  built  to  meet  every  condition, 
and  each  type  leads  in  the  particular  field  for  which  it  is  designed 


For  Particulars  Address 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  OHleeS  in  Every  Large  City 


Pittsburg,  Pa. 


Januar}-  2,  1904 
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THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS   AND    HIGH-SPEED 

Automatic    Engines 

FOR  ELECTRICAL  PURPOSES. 


MAIH   OFFICE  AND  WORKS:      YOUNGSTOWN,  OHIO. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles,  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

rs:,T-i:":°  one  dollar. 


receipt  of  prli 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


FORT  WAYNE 
ELECTRIC  WORKS 


"  u/nnn  '< 


WOOD"  LIGHTING  AND  POWER  SYSTEMS 


LIGHTING  TRANSFORMERS 
IN  STOCK 


Satisfactory  service  during 
severe  operating  conditions 
has  made  for  Type  A  oil  trans- 
formers a  reputation  for  reli- 
ability that  has  been  of  more 
value  than  hundreds  of  dollars 
of  trade  paper  advertising. 

Reliability,  efficiency  and 
durability  carry  weight  with 
the  business-like  station  man- 
ager buying  transformers. 

Delivery  from  stock  on  re- 
ceipt of  order  is  another 
weighty  argument  when  pos- 
sible. 

Type  A  transformers  in 
standard  lighting  voltages  in 
sizes  from  .6  to  60  Kilowatts 
are  carried  in  stock  by  our 
New  York  and  Boston  offices 
and  at  the  factory  at  Fort 
Wayne.  isa 


Main  Office  and  Factory-FOHT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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ILIS-GHALMERS  GO., 

CHICAGO,  y.  S.  A. 


Reynolds  Corliss  En^ne, 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENfilNES 

For  All 
Power  Purposes 


SPECIAL  ENOINES  FOR  ELECTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets^ 
tubes,  rods  and  special  shapes*     Catalogues  and  samples  on  application, 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


Perfection  Dry  Battery 

Powrer  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  S9.00 

«/.  JONES  A  SON 

ManufacturBrs  of  Electfical  Apparatus 
64  CORTLANDT  ST,  NEW  YORK  CITY 


EDISON   PRIMARY  BATTERIES 

Formerly  known  as  Edison-Lalande. 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


^xUhoina*  I 


TRADE 

(XEdv. 


Write  for  Booklet  4 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD   SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING   COMPANY, 


Kew  York  Offlce,  83  Chambers  street 


Factory,  Orange,  New  Jeiaey,  U  S.  A. 


Chicago  Office,  304  Wabash  Avenue. 


^Black  Diamond  File  Works  I 


Twelvt 
Medals 
Awardtd  at 
International 
Expositions 


OBB  600DS  ARE  ON  SAXE  IX  EVEKY  liEADIWe  BARDfVASE  Cil' 

STOJBE  ISr  THE  UaflTED  STATES  AKD  GA]!SADA.  Jj|l 

.&  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.    AVJS-rilM    &    oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HTSUIiATED  WIRE  &  CABT.E  CO., 

WORKS:  layonne,  N.J.  114-116  I.IBERTY  STREET,  BT.  Y. 


NEW 

GUY 

ANCHOR 


A  Siedge 

and 

A  Man 

To  Swing 

it— 

Ali 

Necessary 


"Croase-Hiiids" 

133  S,  Clinton  St. 
CHICA60 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    AND    BRANCHES - 


New  York  Chicago  Cleveland  San  Francisco  Philadelphia  Atlanta 


We   Build 


Electrical  Machinery 


in  capacities  up  to 

1500   K.  W. 


Our   machines   are   moden 


in  performance.     Write  for  further  information. 


rnator  Untfi^r  Construction  In  Our  Works 


urate  in  construction  and  unequaled 


Electric  Company 


Milwaukee 


Scatr 
San  1 


CuRKcjrr 


^iupplie;^ 


TOL  Xniy.    $3.00  Per  Amui. 


Pnblishinp  Company,  Chicago. 


CHICAGO,  JANDART 


Entered  at  Chicago  Postoffice  03  m    Hfk  A-„--    -    Aamw  Wn      0 

mail  matter  oCtlie  second  class.       *    JU   wEiTS  A  uOPYi  Jl(J,     ^, 


JMPI     FV  INSULATED 

^llwll^LHA.  WIRES  ANOCABLES. 

RUBBER  COVERED,  W   ATHE^PROCF,  UNDERGROUND  AND  SUBMARINE. 

^'""R.^rnx'sbN""''       The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  I  O  State  Street,  POSTON,  MASS. 


WeSTCRN  SELLING  AGtNT. 
H.    R.    HIXSON, 

'ijcc  Monadnock  Block,  CHICAGO 


1889— Paris  Slxposition, 
Medal  for  Bnbber  Insnlation. 

1893-WorId'8  Fair, 
Medal  for  Bnbber  InsnlatiOB. 


TRADEMARK. 


THE  STAWDABD  FOB 

BUBBEB  I9rSUL.AXIOIir. 

Sole  Manufacturers  of 


Qkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""p?^or  Wires. 
THE  OKONITE  CO.,  Ltd. 

TKnS- ?l!l'|;.  [""'fie".        253  Broadway,  Hew  York. 


Geo.T.  Manson, Gen'l  Supt- 
W.  H.Hodgins.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  ar.d  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TBLEPHONB,  TBLBORAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBORO,  IND), 


"ACME  "  COMMUTATOR  ^H 
COMPOUND.  ^H     i 


NO  SPARKINC-NO  CUTTING 

Commutator  always  bripbt,  ill  percent,  saved  in  oareanii  at- 
tention alone.  Send  r>Oc  for  trial  stick  and  teBtinioniuls.  (5.00 
per  doz.    Free  sample,    dgenta  wanted. 

Jib  ^^  A  |\l  Solo  manufacturer, 

I  **'    *»  ■     ^*««'*i»f    683  W.Ohio  St..  Chicago, 


KM  &  m 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUS1-IIM     A    OO., 

CHICAGO  REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 


WORKS:  lironne,  N.J. 


114-llG  LiIBERTY  STREET,  K.  Y. 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAK£  STR-EET. 

B&re  a^nd  It\sulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Mtandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

KBMCiAf  snia.  "^n  O"!"  and  Factory,  TRENTON.  tL » 


STANDARD   UNDERGROUND  CABLE  CO. 

322  The  Rookery,     Westlnghouse  BWg.,     B6  Liberty  St.,       1225  Betz  Bldg., 
Clilcago  Pittsburg.  New  York  City.       Philadelphia,  Pa. 

Mills  Bldg.,  San  Francisco.  10  Post  Office  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


THOUSANDS    IN    USE. 

Bipolar  and   Jlulttpolar  Motors 

\  from  %  to  50  horsepower.  l)yna- 

F)\mosfrom  10  lights  to  700.  We  sell 

"'JOT  rent.  Good  profits  for  agents.  • 

-^TheHobartElec.Mfg.Co.,Troy,  Ohio 


NEW  PRICESI 

New  net  prices  on  all  goods  contained  Inl 
our  S50-page  catalogue  No.  14.    Send  for  tt.r 

MANHATTAN  ELECTRICAL  SUPPLY  CO  I 

New  York  Chlcagol 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

MaDufactur.rs  of 

Electric  Qlobes  and  Shades,  both 
Arc  aad  Incandescent 

loner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOQUES    SENT    ON    REQUEST 


dty. 


EMPIRE  WIRE  COMPANY 

HAONET      WIRE     AND     BARE 
AND   TINNED   COPPER  WIRE. 


PACTOKmS\  LISBON,  N.  H. 


AMD  STOCK      i  *"  "^   '^^JV  BURBN  ST. 


H.  N.  FENNER,  Prosldent 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasuror 

IVI 


IVIacHinery  -for   Insula-timg  Eleo-trioai   \A/ir 

I 

PROVIDENCE,  R.  i.,  U.  S.  A. 


irt^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


^ESTUN  ElecMeal  In^trniiiEiiS  Co. 


Waverly  Park,  NEWARK,  N.  J. 


Wostom  Staaderd  Portable  Direet 
Beadlag  Ammeter. 


Voltmeters,  Mjllinoltneters,  Voltamnieters, 

Amnetirt,    Hilammeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohnmetert,  Portable  Balvanonteteri. 

Our  Portable  Instruments  are  recognized  as 
The  standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standardsare  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energj'. 

Berlin— European    Weston   Electrical  Instru- 
ment Co.,  Kitterstrasse.  No.  88. 
LONDON  ~  Elliott    Bros.,    Century    Works, 

Lewisham, 
Paris.  Fhance—E.  Bf.  Cadiot.  12  RueSt.  Georges 
Xew  York  Office— 7-4  Cortlandt  St, 


REFLECTORS! 


SIKiT'BB-PJLATED 
MIRBOB 
KEFLKGTOBS 
FOU 

CliCSTKBS. 


Made  In  many  sizes  and  styles.     Trimmed 
with  prisms  If  desired. 


We  also  manu'aciure 

Silver  and  Opal  Glass  Inverted   DouNe  Cone 
Reflectors,  Chandeliers  and  Sua  Burners 

For  ligbthig  and  ven- 
t  Hating 

Churches, 
Theatres, 
Hall*  and 
Public  Buildings. 

St  ree  t  a  nd  O  rname  n  r  al 
Sign  Lamps  of  Lvery 
Kind  for  O".    C^~  or 

L:l'L- 

Fooc  „   -  ->3 


SEND  FOR  CATALOG. 


ANIEBiCAN  REFLECTOR  &  LIGHTING  COMPANY. 

271-273  FHANKLIN  STREET,  CHICAGO.  ILL..  U.  S.  A. 
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Jandus  Interchangeable  Arc  Lamp 

SAVES  HALF  CARBON  BILLS— SAVES  HALF  TRIMMING  EXPENSE 


200  Hours  Guaranteed 

ON  CONSTANT  POTENTIAL  D.  C.  CIRCUITS 


A  PERFECT  BURNING  LAMP  IN  EVERY  RESPECT.  EVERY  PART  ACCESSIBLE  FOR  QUICK  REPLACEMENT  OR  REPAIR.  THE  CASE,  GLASS- 
WARE AND  GENERAL  STRUCTURE  ARE  ALIKE  FOR  ALL  CIRCUITS.  THE  SAME  LAMP  IS  AVAILABLE  FOR  USE  ON  DIRECT  OR  ALTERNATING- 
CURRENT  CIRCUITS,  SERIES  OR  MULTIPLE,  BY  VERY  SIMPLE  SUBSTITUTIONS  OF  MECHANISM  WITHOUT  DISSEMBLING  ANY  PART  OF  THE 
MAIN  STRUCTURE. 


THE  NEW= 


150  Hours  Guaranteed 

ON  CONSTANT  POTENTIAL  A.  C.  CIRCUITS 


The  Ideal  Central  Station  Lamp 


/ 


The  Latest  Product  of  the  Oldest  flanufacturers  of  Enclosed  Arc  Lamps 

TRIAL  LAMPS  FOR  TEST  AND  DEMONSTRATION  WILL  BE  SENT  TO  RESPONSIBLE  PARTIES 

The  Jandus  Electric  Company 

CLEVELAND 

NEW  YORK,  lU  LIBERTY  ST.      CHICAGO.  MONADNOCK  BLOn.       PHILADELPHIA,  REAL  ESTATE  TRUST  BLDO.      EWINQ-MERKLE  ELECTRIC  CO.,  ST.  LOUIS 

C.  S.  KNOWLES,  BOSTON      ROBBINS  ELECTRIC  CO.,  PITTSBURQ      ELECTRICAL  ENQINEERINQ  CO.,  MINNEAPOLIS      FOBES  SUPPLY  CO.,  SEATTLE 

THE  D.  A.  TOMPKINS  CO.,  CHARLOTTE,  N.  C.  THE  P.  BISSELL  CO.,  TOLEDO,  OHIO 

HENRY  L.  WALKER  CO.,  DETROIT,  MICH.  KEELYN  &  SMITH,  MILWAUKEE,  WIS. 

AGENCIES  IN  ALL  LARGE  CITIES 

CANADIAN  AGENTS.THE  PACKARD  ELECTRIC  CO.,  LTD.,  ST.CATHARINES,ONT.    ORIENTAL  AaENTS,THE  CHINA&  JAPAN  TRADING  CO.,YOKOHAMA  &  NEW  YORK 

EXPORT  AGENT,  W.  J.  KINGSLAND,  35  SOUTH  WILLIAM  ST.,  NEW  YORK 


Jantiar)'  9,  1904 
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TheElectric  StorageBatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Bccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS    AND    BESCRIPTIVC    BULLETINS    FORWARDED   UPON    REBUEBT. 


SALES  offices- 


Philadelphia.           New  Yokk,  Boston,  Chicago,  Baltimokh,  St.  Louis,  San  FEAHCiaco,         Cleveland,  Canada,  Havana,  Cuba, 

Allegheny  Ave.        100  Broadway.        60  Stste  St.      Marquette  Bldg.    Continental       Wainwrlghl  Bldg,  Elalto  Bldg,         Citizens'  Bldg.         Canadian  General        G.  P.  Greenwood,  Manager, 

and  19th  St,      Trust  Bldg.  Electric  Co,,  Ltd.  Toronto  34  Empedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE  . 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
fEATHERPHOOF  WIRE  AND  CABLES 


We  always  carry  a  large  slock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St..  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  worltmanstiip,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minlmini.  A  successful  lamp  maiufacturer  can  not  afford  to  eiperiment  witli  poor  materials.  Tills  explains  ihe  popularity  of 


408  N.  J.  R.  R.  Ave. 


frCE  R 

,  NEWARK,  N. 


J. 


120  LIBERTY  ST.,  NEW  YORK. 


ilMUIVI 


We  Duy  ane 
Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 

Allen  Company,  L.  B 11 

Allls-Clialmers  Company 22 

AUoway  Electric  Co 

Alphaduct  Mfg.  Co 8 

American  Battery  Co 

American  Circular  Loom  Co.  8 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 20 

Amer.  Electrical  Heater  Co  — 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
AmerlcanRefl.&LlghtlngCo.  1 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co..  7 
Arnold  Elec.  Power  Stat.  Co.. 13 

Automatic  Electric  Co 14 

Babcock  &  Wilcox  Co 

Badt,  F.  B 19 

Bain,  For^e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 19 

Barnett  Company,  Q.  &  H — 22 
Beardalee  Chandelier  Mfg,  Co.  10 

Beidler  &  Co.,  Francis 

Berthold  &  Jennings 17 

BoBsert  EL  Construction  Co. .  4 

Brooks,  Hall  L U 

Brown,  Chas.  L 19 

Bryan-Marsh  Company 

Bryan,  Wm.  H 19 

Buckeye  Electric  Company  — 

Bullock  Elec.  Mfg.  Co 4 

Burch,  Edward  P 19 

Butterfield,  J.  P 

Byllesby  &Co.,  H.  M 19 

Byrne  Const.  Co.,  M.  P 

Carman  &.  Co.,  Charles  Whit- 
ney  

Oaruey  Bioa.  Co 17 


Central  Electric  Co 5 

Central  Manufacturing  Co 

Century  Klectric  Co 

Chicago  &  Alton  Ry 

Chicago  Die  &  Electric  Co. . .  10 

Chicago  Edison  Co 4 ,  12 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  ii 
Chicago  Insulated  Wire  Co..  I 

Chicago  Mica  Co 10 

C,  M.  &St.  P.  R.  R 

Clark  Wlrel.Tel&Tel  Co., T.E.15 
Columbia  Incand.  Lamp  Co.... 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 8 

CoolldgeCo.,  Marshall  H....  17 

Crescent  Co b 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 21 

Crouse-Hlnds 

Crowe  Metal  Mfg.  Co 10 

Crumb  i  Company,  W.  H ....  19 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.Company.. 

D.  &  W.  Fuse  Company 

Dearborn  Drug  &Chem.Wks.  18 

Diamond  Meter  Company 

Dickey-Sutton  Carbon  Co 4 

Dlehl  Mfg.  Co 

Dixon  Crucible  Co.,  Joseph.,  :8 
Duncan  Electric  Mfg.  Co....  3 

Dustin  Co.,  Chas.  E 12 

Eccleston  Lumber  Co 16 

Economical  Elec.  Lamp  Co 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company U 

Edwards  A  Co 5 

Ega'n.j.j..... .....'.'. 1 

Eldredge  Elec.  Mfg.  Co 

Electrical  Englueer  Institute. . . 


Electric  Appliance  Co 

Electric  Storage  Battery  Co. 
Electrician  Pub.  Company.. 
Emmons  Elec.  Const.  Co..., 

Empire  Wire  Co 

Ewing-Merkle  Electric  Co.. 


Fahnestock  Transmitter  Co... 14 

Field.  C.J..! ? 

"For  Sale"  Advertisements. .12 
Ft.  Wayne  Elec.  Wbrka.,  Inc2i 
Fostoria    Incand.   Lamp  Co. 


Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

Freeman  &.  Co. ,  Ernest 19 

General  Electric  Co.., 9 

G<Hieral  EngineeringCo.,Thel9 
General     Incandescent     Arc 

Light  Company 13 

General  Incand.  Lamp  Co 

Gould  Storage  Battery  Co 

Gradstone  A  Co.,  M 7 

Gt.  West. Smelt. &EefiningCo.l2 

Green  Fuel  Economizer  Co 

Gregory  Electric  Company  ..  12 

Hanson  &TunellusMach.Co.  4 
Hart  Mfg.  Co 22 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co ...  IS 
Hazard  Manufacturing  Co.  ..22 
Hobart  Elec.  Mfg.  Company.,  i 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co 13 

Humphrey,  Henry  H 19 

Illinois  Electric  Specialty  Co. . , 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 


India  Rubber  &  Gutta  Percha 

Insulating  Company 31 

International  Tel. Mfg.  Co.  ..14 

Jackson.  D.  C.  &  W.  B 19 

Jandus  Electric  Co   2 

Jeffrey  Manufacturing  Co 18 

Johnston,  Thomas  J 11 

Jones  &  Son.  J 

Jones  Perpetual  Ledger  Co. ..  8 
Kartaven  Manufacturing  Co.22 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  17 

Kester  Elec.  Mfg.  Co 13 

Klein  &  Sons,  Mathias 11 

Kohler  Brothers 19 

KuhJman  Electric  Co 10 

Leather  Preserv.  M.  Corp 

Leffel  &  Co.,  James 18 

Llndsley  Brothers  Company..  17 

Loud's  Sods  Co.,H.  M 17 

Lowell  Model  Co 19 

M  achado  A  Roller 

Maltby  Lumber  Company ...  17 

Manhattan  El. Supply  Co 1 

Matthews  &  Bros. ,  W.  N U 

Maus  &  Co.,  H.  H 17 

McLennan  &  Company,  K 10 

McLeod.  Ward  A  Co 13 

Mechanical  Appliance  C» 8 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Monarch  Fire  AppL  Co IS 

Monon  Railroad 

Monson  Burmah  Slate  Co 16 

Moon  Mfg.  Co.,  The 

Mueller  Company,  William.. 19 

Munsell  &  Co..  Eugene 

Murray  Iron  Works  Co 

National  Carbon  Co 

National  Electric  Co 8 

National  Elec.  Signalling  Co. . . 


National  India  Rubber  Co 

National  Tel.  Supply  Co 14 

Nernst  Lamp  Co 20 

New  England  Butt  Co 1 

New  York  Central  Lines 

New  York  Ins.  Wire  Co 5 

Nickel  Plate  Road 

Northwestern  Electric  Co.. .  12 
Norton  Elec'l  Instrument  Co. . . 

Okonite  Company,  The 1 

Pacific  Coast  Pole  Co 

Page  A  Hill  Co 16 

Paragon  Fan  A  Motor  Co 

Pardrldge  Shade  &  Refl.  Co.  .. 

Pass  ct  Seymour  Inc 

Pennsylvania  R.  R 

Perrizo  &  Sons 17 

Phelan,  D.  W 16 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. il 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Pierson  Electric  Co 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 17 

Porter  Cedar  Company 17 

Prometheus  Elec.  Co 

Relslnger,  Hugo 7 

Reynolds  EL  Flasher  Mf g.Co. . . 

Roebling's  Sons  Co.,  J.  A 22 

Safety  Ins.  Wire  &  Cable  Co.    1 

Sargent  &  Lunay 19 

Sawyer-Man  Elec  Company... 

Schott.W.H 19 

Shelby  Electric  Company 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co —  4 
Sprague  Electric  Company... lO 


For    01a.sflii:fied    Ii3.ca.e:2s:    of    .^ca.^veirtlsex3=i.ex3.t:t»    Seo    r»a.s®    ^» 


Standard  Elec'l  Mfg.  Co U 

Standard  Pole  A  Tie  Co ifl 

Standard  Tie  Company 16 

Standard  Underg.  Cable  Co..  t 

Stanley  Instrument  Co 5 

Stanton,  LeEoy  w 19 

Sterling  A  Son,  W.  C 16 

Sterling  Electrical  Mfg.  Co..iO 
Sterling  Varnish  Co..  The.,..  13 
Stilwell-Bierce  A  Smlth-Valle 

Company i3 

Stow  Mfg.  Company 

Stromberg- Carlson  TeL  Mfg. 

Company 15 

Sturievant  Company,  B.  P.. .22 
Swedish-American  Tel.  Co    ... 

Tod  Company,  William 18 

Torrey  Cedar  Company 17 

Towers  Pin  A  Bracket  Co I6 

Trumbull  Elec.  Co 

Valentine-Clark  Co.,  The  ...16 
Varley  Duplex  Magnet  Co...  8 
Vulcanized  Fiber  Company.  22 

Wabash  R.R 

Wagner  Electric  Mfg.  Co 

Walker  Electric  Co 

Walsh's  Sons  A  Comjjanj  ....12 

Warren  Elec.  Mfg.  Co 10 

Wesco  Supply  Co 

Western  Electric  Company..  . . 

Western  EL  Supply  Co 7 

Western  Lumber  A  Pole  C0..I6 
Westinghouse      Electric     A 

Manufacturing  Co 

Weston  Electrical  Inst.  Co. ..  1 

Whltmore,  A.  E la 

Wilmerding,  C  H ..19 

WooUey  Fdy.  Jl  Mach.  Wku... 

Worcester  Company.  C  B id 

Yost  Electric  Mfg.  Co 22 

Youns.A-  J* 
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If  you  want   Wires    or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


Bullock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  Bullock  Open  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


C 


0" 


H 


MULTIPLE  SWITCH    MOTOR 

STARTERS 

WITH  AUTOMATIC  RELEASE 

Operated  b}'  throwing  in  one  lever  after  another, 
levers  interlocking  so  that  it  is  impossible  to  close 
them  other  than  in  their  regular  order. 

For  motors  larger  than  50  H.  P.  this  is  the  most 
satisfactory  type  of  starter,  owing  to  the  eliminat- 
ing of  all  sparking  on  contacts. 

THE   CUTLER- HAMMER   MFQ.  CO. 


New  York 
136  Liberty  St. 

PIttiburg 
322  Prick  Building 


MILWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chlcaffo 
1232  Monadnock  Bldz. 


Electric  Heating  Apparatus 

SIND  FOR  e4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  60., 

Cambrldgeport,  Mass. 
CHICAQO,  Monadnock  Block. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JLNCTIOW  BOXES, 
SWITCHBOAKUS,   PANEL    BOARDIS,   SWITCHES,   ETC. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Desfpnere  ftiid  BoildCTS  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKErSCTTON  CARBOKCOM^NY 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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NOW    THAT    INVENTORY   IS    OVER 


Non-Aroing  Fuse, 

25  0   VOLTS. 

® 

30      AM»S, 


Non-Aroing  Fuae, 

250   VOLTS. 

o 


TYPE  C   INDICATING  FUSE  AFTER  BLOWING 


Begin    the    Year   by   Buying 

D.  St  W,  FUSES  ana 

^9 M%  m' ^^   m     W        mJ ^^   W    M%^m^^9  type  c  indicating  fuse  before  blowing 

Price   List   and  Bulleiins   on   Request 


ELEOTRIOAL    SUPPLIES. 
264-2G6-268-270  HFTH  AVENUE,  CHICAGO. 


JEbwAROS  ^i^pCo 


TheR.  E.-A.  L.  Monitor  Bell. 

(Patented.)  I 


Hammer  rod  supported  In  two  places  I 
and  thrownHtralb'lit  oucand  in  i.y  the  I 
armature,  striking  Kongoiiiiiaide,  near  J 
edge,  thus  giving  a  full,  clenr  tone. 

AllBprlngs  made  or  l^hoHphor  Bronzi 
and  so  formed  tiiat  there  is  least  pos- 1 
sible  strain.  I 

Contacts  are  platinized,  adjustment  ia  I 
made  by  pressure  on  thebtandaid  which  I 
BupportB  one  contact.  KoaorewsornutsI 
being  uaed  in  the  adjustment,  bell  does  1 
not  get  out  of  order  by  operation ,  [ 

Ordinarily  the  weak  pointis  the  pivot,   | 
the  unreliable  one  the  adjusting  screw 
and  nut.  As  these  defects  have  beenelim-   ' 
Inated,  tills  bell  will  stand  hard  usage   , 
and  operate  under  adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  \vltli. 

It  ia  especially  adapted  for  use  on 
Street  cars,  as  In  addition  to  the  advan- 
tages mentioned,  it  ia  dust,  Insect  and 
moistui  e  proof, 

WESTERN  ELECTRIC  COMPANY, 

SELLING    ACENTB, 


|/e*vYo''K  H-v 


^ ^ 1 


* 


4» 


THE  EWING-MERKLE 
ELECTRIC  COMPANY  OF 
ST.  LOUIS.  MISSOURI.  WITH 
A  STOCK  OFMERCHANDISE 
OCCUPYING  SEVEN  BIG 
FLOORS.  HAS  EXCEPTION- 
AL FACILITIES  FOR  HAND- 
LING  YOUR  OR,DER.S 
PROMPTLY    :::::::: 


^°f'##'4'#'4'#'l^####4'###'#'l''f^4'##'l'4^#''l'#^ 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY. 

510  MarqueHs  BIda  ,  CHICAGO. 


Crimshaw.  Raven  White  Core.  Haven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaclnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

branches:  {,„cmcAm):^^ 


MAIN  OFFICE: 
lU.  116  &  IIS  Liberty  St.,  Nen    lork. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


ELECTRICITY  FOR  ENSINEERS 


424  PAGES.       ILLUSTRATED.        PRICE  S2.50. 

ELECTRICIAN  PUBLISHING  CO., 
■     510  Marquette  Building,  -  •  CiHlCAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIPU    PIACC    Balanced  Thrust— Model  H— Metal  or  Grass  CoverAlr    I  nW    DDIPC 

niUn    uLAOO       Tight;  Moisture  Tight;  Dust  Tight;  Insect  Tight.       LUll     T nlllC 

No  Jewel  Wear  From  Hammer  or  Side  Thrust. 

Lightest  WeliEht  Moving  Parts  Perfect  Spring  Support  Highest  Effective  Torque 

No  Change  Bralting  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Shopt-Cirenits 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Anxillary  Friction  Devicts 
Simple;  Durablei  All  Parts  Readily  Accessible 

Pre>Eminently  the  Best  Contact  Bearing  Meter 
Competitloa  on  Merits  Cballeaged 
Rankm  Next  to  Stanley  Magnetic  Sua/tenalon  Waftntetera 


Send  for  Bulletins  Illustrating  and  Describing  Meters. 


Manufactory  and 
Sales  Offices: 


S  T  A  IM   U  E  Y 

GREAT  BARRINGTON,  MASS.,  U.  S.  A. 


I   N 


T  R  «J   IVI 


IM 


European  OfBce: 
No.   23   Boulevard  des  Itallens,  Paris.  France. 


FOR  PACIFIC  COAST, 

Jno.    nartin    &    Co. 

to  76  New  Montgomery  St.,  San  Francisco,  Cal. 
Douglass  Building,  Los  Angeles,  Cal. 
Pioneer  Building,  Seattle.  Wash. 


E  ■-  I-  I  m  <»     Jk. 

FOR    COLORADO,    IDAHO. 


MONTANA, 
WYOMINO,  NEW  MEXICO,  UTAH, 

The    Hendrie  -  Bolthoff     Slanfg. 
and    Supply    Co. 

Denver,  Colorado. 


FOR  MEXICO, 

Victor   M.    Brasclii   &.   Bto. 

El  Almacen  de  Las  Mlnas. 
Apanado  830.  Mexico  Citj-. 
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American  Steel  &  Wire  Co. 


efilcago 


New  York 


Worcestir 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Pei-petual. 

Jones  Perpetual  Ledger  Co. 
Adiusters,  Cord. 

Crescent  Co. 

Xncandes  El.  Lt.  Manip.  Co. 
Ad^asterSf  Inc.  JLamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anobors  (TeL  &  TeL) 

Matthews  &  Bro..  W.  N. 
AannnciatoTS. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Woou  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ba|;teries  and  Jars. 

Central  Electric  Co. 

fdlson  Mfg.  Co. 
dWErds  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
B&lls,  BiuuEers,  Etc. 
Central  Electric  Co. 
Edwards  vt  Co. 
Electric  Appliance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Helt  Dressing. 
Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Heltins- 

Leather  Preserver  Mfg.  Corp 

Blon'ers. 

Sturtevant  Co..B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wke. 
Rollers. 

Babcock  &  Wilcox  Co. 
UUnols  Maintenance  Co. 

BookB.  Electrical. 

Electrician  Publishing  Co. 

Bmsbes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre- Graphite  Co. 

Western  Electric  Company. 
Cable  Haneers. 

National  TeL  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Central  Electric  Co. 
Ctilcago  Edison  Co. 
Consumers  Carbon  Co. 
Dickey -Sutton  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Belslnger,  Hugo. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Cbains. 

Jeffrey  Mfg.  Co. 

Circuit  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  wks..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Coal   and  Ashes    Hand- 
ling; Machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  Maigrnets. 

Yarley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commutator  Compound 

Allen  Co.,  li.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 

Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Cfentral  Electric  Co. 
Eleotric  Appliance  Co. 
Field.  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 


Spra^ue  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 
Conduit  BodSf  Coapling. 

Cope,  T.  J. 
Contractors  and  Electric 
lilffht  Plants. 

BuUuck  Kl.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc. 

General  Electric  Co. 

Spragoe  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec.&Mfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  &  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

Manhattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  K^iritches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Grouse- lllnds. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Dynamos  and  Jllotors. 

Bullork  Ek'C.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crocker-Wheeler  Co. 

Dustin  Co.,  Chas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mecnanicai  Appliance  Cq 

National  Electric  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heatins  Appl. 

American  Elec.  Heater  CD. 

Prometheus  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Bail^rays. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 

Electrical  and   mechan- 
ical Engineers. 

AUoway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Badt,  F.  B. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Eurch   Edward  P. 
Butterfleld  J.  F. 
Byllesby  &  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Carman  &Co.,  Chas.WhItney. 
Crumb  &  Company,  W.  H. 
Emmons  Elec.  Const.  Co. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co., The 
Humphrey,  Henry  H. 
Jackson,  D.  C.  &  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott,  W,  H. 
Stanton.  Le  Roy  W. 
WUmerdlng,  C.  H, 


Electrical  Instruments. 

(Recording  and  Testing.) 
Central  ElectricCo. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldrcdge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro- PI  at  ins   Slach^y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  (xas  and  Gaso- 
line. 

Lowell  Model  Co. 
Woolley  Fdy.  &  Mach.  Wks. 
Enerlnes.  Steam. 

AUls-Chalmers  Company. 

Dustin  Co.,  Chas.  E. 

Illinois  Maintenance  Co. 

Murray  Iron  Works. 

Sturtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co  .  M, 
Fans  and  Fan  aiotors. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Diehl  Mf^^  Co. 

Edison  Mfg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
FiJtare. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinsnlshers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 

Flashers. 

Reynolds  El.  Flasher  Mfg. Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  IVire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
T^lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Eieccnc  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
B^hades. 

American  Refl.&  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod,  Ward  &  Co. 
Pardrldge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Flbre-Graphlte  Co. 
Ueatins   (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Beatins     and    Tentllat- 
luff  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  liamps. 

Incandesent    Electric   Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Insnlatinc  3Iachiner|r. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insnlat- 
ine  Slateri.als. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

JIanhattan  Elec.  Snpply  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Vamleh  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Junction  Boxes. 

BosSert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
I/amps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Electric  Co. 

Manhattan  Elec  Supply  Co. 

Nernsfr  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
liUnpB*  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

ColutoDla  Incan.  Lamp  Co. 

Economical  Elec.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Nernst  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  Elec'l  Mfe.  Co. 

Sterlinff  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
i^amps.      Incandescent— 

BepAacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lamps,  XerBSt. 

Nernst  Lamp  Co. 

I4ghtnl]tf  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Clinibers. 

Klein  A  Sons.  Matblas. 

magnet  Wires. 

(See  Wires  and  Cables.) 
9Iechanical  Braft. 

Sturtevant  Co.,  B.  F. 
miea. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene. 
Mining;  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  MTr.  Co. 

Western  ElectricCo. 

Westlnghouse  El.  &  Mfg.  Co. 
motors.  (See   Dynamos    and 

Motors). 
IVauie  Plates. 

Crowe  Metal  Mfg.  Co. 


Kippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Bain.  Foriie 
Johnston,  Thomas  J. 

Phosphor  Bronxe. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

Baker  A  Company. 

Poles  and  Ties. 

Beidler  A  Co.,  FranclB. 
Berthold  A  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
Coolidge  Co..  Marshall  IT. 
Eccleston  Lumber  Co. 
Fowler.  John  H. 
Fowler-Jacobi  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Llndaley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Mueller  Company,  William. 
Pacific  Coast  Polo  Co. 
Page  A  Hill  Company. 
Perrlzo  A  Sons. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (Metal). 
Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Povrer  TransmissiOD 

Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

S  til  well -Bierce  Smith- Valle. 

PuUeys. 

Smith  Co.,  S.  Morgan. 
Stilwell-Bierce  Smith- Valle. 

Bail  Bonds. 

American  Steel  &  Wire  Co. 

Rail  JointSt^ 

Continuous  Kail  Joint  Com- 
pany of  America. 

Reflners. 

Gt  West.Smelt.AReflnlngCo. 

Be  -  IVindlne— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co, 
Northwestern  Electric  Co, 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Collescs. 

Electrical  Engineer  Inst. 

Second-Band  Mach'y. 

Dustin  Co,,  Chas.  E. 
Gregoiy  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  Be  Co. 

Slate. 

Monson  Burmah  Slate  Co. 
Young.  A  B. 

Sockets  A:  Receptacles. 

Pass  A  Sevmour, 
Yost  Elec'  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste- 
Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg,  Co. 
Western  Electric  Co. 

Speakins   Tabes. 

Central  Electric  Co. 
Edwards  .^:  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 


Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

Ajuerican  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Go. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewlng-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
S^vitchboards. 

Orouse-Hlnds. 

Gen.  Incand.  Arc  Light  Co. 

Walker  ElectricCo. 
Telephones,     Telephone 

Material    and   Sn^itch- 

boards. 

American  El.  Telephone  Co 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co, 

Kellogg  Swltchb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  .The. 

National  Elec.  Signalling  Co. 

Stromberg-CariBon  Tel.  M.  Co 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
To&sle  Bolts. 

Wngiey  &  Co.,Thos 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kublman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  EL  A  Mfg.  Co 

Turbines.  Water  Wheels 

Leffel  ^fe  Co.,  Jas. 

Stllwell-Blerce     Smlth-Valle 
Tarnishes. 

Sterling  Varnish  Co. 
Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 
^VirelessTel.Apparalns. 

ClarkWIreLTelATel.Co  ,T.E. 

National  r:)ec.  Signalling  Co. 
Wires  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 

Amer.  Insul.Wlre  A  Cable  Co. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins,  Wire  ACbl.  Co. 

Electric  Appliance  Co. 

Empire  Wire  Co. 

General  Electric  Co. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  WlreCo. 

India  Rubber  A  Gutta  Percha 
Insulating  Co. 

Kellogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

OkoniteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.  J.  A. 

Safety  Ins.  Wire  A  Cable  Co 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wesco  Supplv  ^0 

"     ■      lEl.   "*   * 


I^or    A.li>lxal;>etioal    IindezK    of    A.<X-sr&rt^±^GXxxei::xt^    See    P^^e 


Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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O  A  R  BO  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE      MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard      of      candlepower      in     proportion     to    the    current    consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


Made  at    that 

_,,., ,     celebrated     clay 

CL/^COHDUili^    center 

Brazil, 
Ind. 

Also  at  Akron,  Ohio,  Shawmut,  Pa.,  and  in  New  Jersey.     Address  Our 
WESTERN    AGENCIES 

W.  G.  NAGEL  ELECTRIC  CO., 
Toledo,  Ohio. 


F.  B.  BADT  &  CO., 
Monadnock  Block,  Chicago,  II 


1st 

■  For  Under 

g  AMERICAN 


STONE  CONDUIT 


Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  IIL 


r"^ 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


^^^^E      ^^^^^T^WnH^^^^^^H 

HBq^,|:            "IB^H^^^^hH 

General  Office  and   Factory: 
PITrSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


J 


Russian  Exports  Exolusively 

M.  GRADSTONE  &  COMPANY 

iVlANUFACTURERS'  EXPORT  AGENTS 

2=4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CORRESPOMDEMGE   INVITED 


■!5^PB^^l"BB5W5C-S?5!S' 


ELECTROLYSIS 

A  recognized  danger  lo  water,  gas  and  all 
underground  systems.   Are  you  ireelrom  it? 


In  all  ol  these  cities  great  damage  has  already  been  done: 


BROOKLYN 
RICHIVIOND 
ST.  PAUL 
BALTIMORE 


ALBANY 
ST.  LOUIS 
INDIANAPOLIS 
KANSAS  CITY 


PEORIA 
PROVIDENCE 
DAYTON 
ROCHESTER 


PHILADELPHIA 
MILWAUKEE 
BOSTON 
NEW  YORK 


Protect  your  cable  systems  by  using 

ELECTROLYSIS  PROOF 

BITUMINIZED 
FIBER  CONDUIT 

The  only  conduit  guaranteed  to 
withstand  electrolytic  actions.... 


Send  for  booklet 


AMERICAN  CONDUIT  COMPANY 

170  Broadway       822  Manhattan  Building       336  Macy  Street 
NEW  YORK  CHICAGO  LOS  ANGELES 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligliting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 
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Electrical  Machirvery 

Built  in  capacities  up  to  1500  K.  W. 


MOTOR.    GENERATOR.    SET 


Our  apparatus  represents  the  latest  development 
of  design  a-nd  construction. 

National  Electric  Comparvy 

Cbicago,  Old  Colony  Btdg.         mm  •  |  |  Seattle  and  Sin  Francisco, 

Pittsburg.  Gellatly  &  Co.         PIllWSlUKeC  Kilbouroe  &  Clark  Co. 


-^r^-ii 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  ,  NEWARK.  N.J 

OVER  FIFTEEN  THOUSAND 

(1 5,000;  MILES  IN  USE. 

H:iihost  .Vward  in  its  Class  at  Paris  Espusltion, 
I'JOll,  and  Pan-American  Exposition,  Buffalo, 
IDOX. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKak.ngea.ble   Lea-f  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
Improve  ijours.    Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^""^  "'chYaqM'^  ^'"^ 


"CIRCULAR  LOOM 


»> 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE   CONDUIT   THAT   MAKES 
A   HARD  JOB   EASY 

Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 

ELECTRODUCT 

The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Go. 

CHELSEA,  MASS. 


£  fl     TRADE     ra  S 
KEW  VORK:  UJ  %%        MARK        F^  t^ 

R.  B.  Corey.  26  Cortlandt  St.  ^  ^  ,— /#  r\ 

CHICAGO  2-  j>*'^''>>-''^iK, 

Thos.  G.  Griep.  128  W.  JachsonBouIerard.  ^  liiK^...^^^^ 


SAN  FRANCISCO: 

John  B.  Cole,  So  Second  St. 


BEObTtRED 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  i^lre  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  you  will  find  it 
to  your  advantage  to  become  one 
at  once. 

$3.00  per  year ; 
01.50  for  six  months. 

ELECTRICIAN  PUBLISHING  CO., 

Sulfu  510  Warquette  Bl<jq.,  CHintQO 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINKTHEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00,    Address 

ELECTRICIAN  PUB.  CO., 


510    Marquette  BIdq.. 


CHICAGO 


"ALPHADUGT" 

The    highest    achievement   In    the    art    of 
interior  conduit  constructloa. 


.ot^. 


^ROO* 

FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  CO. 

622  Wesl  22d.Street..New  York. 
303  Fisher  Building,  Chicago. 


Janiian'  9,  1904 


WESTERN    ELECTRICIAN 


9 


r 


>iiiiaiiiiln  iM  ai^i^^tit^it»»mmmik»tmi^Jii^k^^L»tti^^a^tkmitamMmlkr\tm  rrttoirfmimfti mr  ^-*""— i 


The  General  Electric  Company's 

Flush  Pocket  Receptacles 


Flush  Pocket  Receptacles,  Open  and  Closed. 


do  not  require  special  attachment  plugs. 
Present  an  attractive  appearance  whether  in 
use  or  not.  Are  particularly  useful  in 
connection  with  fan  motors,  desk  lights, 
sewing  machine  outfits  and  electric  heaters 
on  125  or  250  volt  circuits. 


For  further  information  address 


General  Electric  Company 

Principal  Office:    Schenectady,  N.  Y. 

Chicago  Office:    Monadnock   Block  Sales  Offices  in  all  Large  Cities 


The  General  Electric  Company's 

SWIVEL  ATTACHING  PLUG 


i§ 


Swivel    Attaching 
Plug 


is  strong  and  simple  in  construction.  It  com- 
pletely obviates  the  unsatisfactory  twisting  of  the 
attaching  cord.  The  inner  half  only  turns,  when 
making  connection  with  the  circuit. 

For  Further  Information  Address 


GENERAL  ELECTRIC  COMPANY 

SCHENECTADY,  N.  Y. 

Chicago  Office:     Monadnock  Block  Sales  Offices  in  all  Large  Cities 


ypi^miipiii  ipupwyrw^^iiHww  ww^ii»nP**i>"  «»' WT*^'*'"W'*"'  MHPiiyi  wi  B^fu  miwiupp^ppiy) 
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TEN     YEARS 

EDISON  MINIATURE  LAMPS 

^f                                       Have  been  for  twenty  years 
^1^                         The  Standard  of  the  World 

AJ^ft          and  are  to-day  more  largely  used  than 
^»            all  other  makes  combined. 
.  fir                           Serviceable,  Economical,  Reliable. 

TW                                                    Miniature  and  Candelabra  Sockets 
(^^^                                                       and  Receftacles. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harrison,  N.  J. 

from    now     tells    the    true     story    of    the 
weatherproof  wire  you  are  hanging  to-day. 

Ask  the  old-timer— the   experience- 
wise— the    man  that  knows  from  ex- 
perience how  0.  K.  stands  tlie  strain. 

Samples  upon  application. 

ELECTRIC  APPLIANCE  COMPANY 

92  AND  94  WEST  VAN  BU REN  STREET,  CHICaOO 

Agents  For 

0.  K.  WEATHERPROOF  WIRE 

0.  K.  SLOW  BURNING  WEATHERPROOF  WIRE 

0.  K.  SLOW  BURNING  WIRE 

1 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MiGA  INSULATOR  CO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


WE  PUT  THE  MICA- POOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  Co, 


VALPARAISO,  IND. 


andMICABOND. 


iTCRLING     SPECIAL 


DO   YOU? 


BUY      LAMPS-ORfBU  V       CANDLE      POWER 

1C     -^a^      (THIS    LAMP*       ^^ 

1^     ^^      UVERAGESJ       =^     1^ 

THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

\S^^iSQii  ''<"■  TestlngBatterles  and  Battery 

u-*({^;ir;  Circuits,  Locating  Faultfi, 

^    ^A  Grounds,  etc. 

y^  _/^,  RELIABLE.        ACCURATR 

'           *  Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlmdt  St.,  NF,W  YORK,  N.  Y 


i>HwKjr 


"CffiCAGO. 

HMePLCes 


BEST  QUALITY  LOWEST  PRICE. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


Wa^rrer^ 


Alternator 


Do  not  be  content  with  a  tolerably 
good  Alternator.    QBT  THE  BEST. 

When  you  have  tried  the"WAUREN" 
you  will  be  able  to  judye. 


We  Guarai\tee  What  We  Sell 


Sell    Wha.t    We    GuaLraLivtee 


Wa-rren 
Electric 
Mfg.  Co. 


SaLndvisky,  O, 


BEARDSLEE  CHANDELIER  MFIQ  CO. 

GAS  &  ELECTRIC    FIXTURES  "■'™«^ TRADE. 


SPARKING 


Reducea  the   working    capacity    of    a 
motor  or  dynamo,  wears  out  the  com-  ^ 
mutator,  waatea  /tower  and  may  cauae 
a  fire.   All  thia  may  bo  avoided  If  you  uae       ,,,,... 

The  onlv  article  tbat  will  PREVENT 
SPARKING.  Win  keep  the  Commu- 
tator In  Eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


60  Cents  per  Stick.  S5.00  per  Do: 

SESD  i^OR  FREE  SAMPLE  STICK. 

For  sale  by  al'  supply  houses,  or 

K.  McLENNAW  A  CO.  SoleMaputacttircrs.  909, 100  Washington  St.,  Chicago. 


It  will  put  tbat  high  gloss  on  the 
Commutator  vou  have  so  long  sought 
after. 


DO  YOU  WANT  THE 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactiirod  and  sold  by  the  owners  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  market  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  uae. 

Patented  August  1-t,  1900,  in  tbe  United  Stales  and  Foreign  Countries 


^^ 


No,  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  In  copper  for  copper  wire  and  In  tinned  steel  for  galvanized   Iron 
wire.     Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLC  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 

CHICAGO  DIE  &  ELECTRIC  COMPANY,  " ^cHTAGif^L^""' 


DIRECT  CURRENT 

MOTORS 


/A-\JM  \ 


A  WORLD  WIDE 
reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write    for    Bulletin    No.    0^206. 


SPRAGUE 

ELECTRIC     COMPANY 


Qeneral  Oftices; 
527-531  West  34th  Street,    New  York. 


Chicago  Office:  Fisher  Building. 
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FRANK  N.  PHILLIPS.  President. 
C.   H.  WAQEN5EIL,   TnCAsuRCR. 


EUGENE  F.  PHtLLIPS. 
General  Manager. 


C.  ROWLAND  PHILLtPB.  ViCE-PRES. 
C.  n.   REMINGTON.  Jr..  StO- 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIBENCE.  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vobk  Store,  \V.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  K.  Donohoe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.t. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  fn  I  Lll  1  U 

FOREE  BAIN,  1652-3  Monadnock  Bik..  CHICAGO 


M.KLEIN    &  SDH. 
Send  2c  stamp  for  new  catalogue  No.  6  of 


KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS.    | 

81  W.  Van  Buret!  St.,  Chicago.  Ill.| 


DID  YOU  EVER  COUNT 

THE    COST    OF    GUYING? 

DO    SO    ON    YOUR    LINE    AND    YOU    WILL    FIND 
THAT    A    LOT    OF    MONEY  IS  GOING  THAT  WAY. 

USE   THE 

STOMBAUGH  GUY  ANCHOR 

AND    YOU    WILL    SAVE    A    GREAT    PART    OF    THIS 

EXPENSE. 


W.   N.   MATTHEWS  &   BRO. 

DISTRIBUTORS. 

603  Carleton  BIdg. 


ST.    LOUIS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   •   NEW  YORK  CITY 

Palent  Causes.  Patent  Soliciting. 


EDISON   PRIMARY  BATTERIES 

Ffrmerly  known  as  Edison-Lalande. 


EXCELLENCE  AND 

REUIABILITV 

GUARANTEED  BY 

THIS   TRADEMARK 

SIGNATURE 


^ TRADt 

i^tJnoTmu.  Of  Cdv. 


Write  for  Booklet  4 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD   SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING   COMPANY, 

Factory,  Urange,  New  Jersey,  U.  8.  A. 
New  York  Office.  S3  Cliambers  Street.  Chicago  Office.  30i  Wabash  Avenue. 


♦X*wK* ********* 

*  "QTAD"   INCANDESCENT 
{       OlAlf        LAMPS 


•*K 


*  LONG  LIFE 

■X  GUARANTEED  CANDLEPOWER, 

J  HIGHEST  EFFICIENCY. 

*  — 

^  UADE     BY    THE    MOST    SKILLED    WORKMEN. 

i  STANDARD  ELECTRICAL  MFG.  * 

t  COMPANY,     i     Niles,  Ohio,  l 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 

Authorized  Manufacturers  of  tn* 

A.-r-rix    f-i-e:>cibi_e:   tube   vs/ire. 

The  India-Rubber  and  Gutta-Percha  Insulating  Co., 


Sales  Office, 
«B  Cortlandt  St..  New  York. 


MAIN  OFFICE.  Clenwood  Works, 

YOIMKI 


IM-  V. 
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NATIONAL  CODE  STANDARD 

'0.  K."  Weatherproof  Wire. 
Slow  ■  Burning  Weatlierproof 
fj  and  Slow-Burning  lire. 


Prioes  and  Samples  on  Application, 


Phillips  Insulated  Wire  Go, 

Office  and  Factory:  PAWTUCKET.  R.  I. 


CHICAGO  FUSE  WIRE  &  MFG.  GO. 


Manufacturers  of 

Fuse  Wire,  Fuse  Strip, 
Fuse  Links  f'opeoj. 

Enclosed  Fuses  (indicating). 
Telephone  Fuses, 

Telephone  Fuse  Blocks, 
Tubular  Line  Fusei, 
Fusible  Links  tfor  fire  doors). 

Outlet  Boxes,    Wire  Joints, 

Fuse  Solder  Flux. 

Send  for  Catalogue  Xo.  15.  IHustratiDg  our  full 
ne  including  Enclosed  Fuses  to  til  all  kinds  of 


CHICAGO   FUSE   WIRE  &   MFC.  CO. 

358  Dearborn  St  .  Chicago.         853  Broadway.  New  York.        187  Prati  St.,  Buffalo. 
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WAJITTED,  FOB  SAIiE  and 
similar  'WAXT  VOtATBStN  advertite- 
wents  (jo  words  or  less),  $i.So  an 
m^ertion;  additional  ivords  jc  each. 
rOSmON  "WAJTTED  advertise- 
mrnts  (jc  zvo^'ds  c*  liss),  $1.00  an  in- 
irrtton.    additional  vjords  2C  each 


IMPOSITION  WANTED. 

'"^■Would  lifce  position  as  superlntendeot  or  gen- 
eral maDa2:er  of  .sood  power,  lighting  or  water 
works  plant.  Thirty-eight  years  of  age,  mar- 
ried and  have  had  very  wide  experience  build- 
ing, overhauling  and  operating  such  plants.  Am 
lootine  for  perruanent  position  with  good  future 
prospects,  with  salarv  to  start  not  less  than 
Si  500  per  year.  Address  BOX  287,  care  "West- 
ern Electrician,  5in  Marquette  Bids:..  Chicago 


POSITION  WANTED. 

By  a  thoroughly  CDnapetent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
laree  corporation,  or  company  contemplating  a 
large  transmission  in-tal!ation;  qualified  to 
design  and  handle  hish  tension,  long  disiance 
transmission  propositions.  Esp^'Cially  success- 
ful in  handling  large  bodies  of  men  to  the  best 
advantage.  Reference  furnished  Add-essEOX 
293,  care  Western  Electrician,  510  Marquette 
Building.  Chicago. 


WANTED.       • 

r Position  as  SuperiQtendent  or  Manager  of 
electric  lighting  or  power  station.  Thirty-two 
years  of  age.  married,  and  have  had  seven  years 
of  ROod  bard  practical  experience,  having  built 
the  plant  of  which  I  am  now  manager  and  pur- 
Chasins  agent.  Am  desirous  of  obtaining  posi- 
tion with  eood  future  prosnects.  Wi4  start  at 
SlOO  per  month.  Address  BOX  294.  care  West- 
ern Electrician,  510  Marquette  Bldg..  Chicago. 


WANTED. 


Second  engineer,  thorouehly  familiar  with  all 
work  connected  with  icemaklng  and  elecirle 
lighting.  Operate  only  lighting  machinery 
during  winter  months,  which  period  must  do 
own  firing.  Small  pla'.t  Must  be  of  strictly 
temperate  habits-  Pay  seventy-five  dollars  per 
month  one  half  of  year  and  one  hundred  dollars 
per  month  for  remaining  half.  Steadv  place  for 
right  man.  SILVER  tJlTV  BEER  &  ICE 
COMPANY,  Silver  City.  N.  M. 


WANTED. 


Engineers  and  Salesmen  to  handle  France 
Steam  Stopper  brands  of  metallic  and  fibrous 
packing  as  a  side  line.  Good  inducements  to  the 
right  partv  Addre-^s  FRANCE  PACKING  CO., 
Tacomy.  Philadelphia,  Pa. 


WANTED. 


One  275  to  300  K.  w.  b=lt  type  alternallng 
generator,  1100  m  1200  volts,  60  cycles,  2  phase, 
with  exciter  andrheo-^tat.  Give  particulars  and 
price.  CITIZENS  ELECTRIC  ILLUMINAT- 
ING CO..  Pittsion,  Pa 


Wanted. 


One  single  phase  alternating  current,  125 
cycle.  1000  V.  120  K.  W.  or  over  dynamo,  either 
Geopral  Elecnc,  Wesiingbfiuse  or  Stanlev 
make  btaie  price  and  condition  of  dvnamo. 
Address.  BOX  285,  carp  Western  Electrician. 
510  Marquette  nidn.   Chicago. 


WANTED. 

Three  experienced  incandescent  lamp  ealea- 
men,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age. 
•iperleuce  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR   SALE. 

At  a  bargain,  one  34x60  left-hand  Corliss  En- 
gine in  excellent  condition,  Also  one  650-lb 
Morgan  &  Williams  Steam  Drop.  DAVENPORT 
MACHINE  WORKS,  Davenport    Iowa 


FOR   SALE. 

6  K.  W.  Edlsoa  220-volt  motor;  5  H.  P.  Eddy 
220-volt  motor;  1  H-P  Crocker-Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO..  261  Wash- 
ington St..  Newark,  N.  .1. 


FOR  SALE. 

Electric  light  plant  In  town  ot  1,000  popula- 
tion. In  fine  shape  and  on  pound  financial 
basis.  I  did  not  want  lo  take  i'  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR.  Buffalo  Center,  Iowa 


FOR   SALE. 


At  a  bargain.  One  40-Lt.  9.6  Amp.  Westing- 
house  arc  machine,  complete  with  pulley 
switchboard  instruments,  marble  panel  etc 
Al3->  2o  Standard  and  Westinghouse  lamps  for 
S^.S-^i'  '"  ^"1  operating  condition.  Address 
BOX  289,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 

Complete  new  apparatus  embodvingall  the 
most  recent  improvements  In  machinery  em- 
ployed in  the  manufactare  of  incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274,  care  Western  Electrician,  510  Mar- 
quette Bldg. ,  Chicago.  ^ 


WANTED. 


Westinghouse  or  General  Electric,  Single 
Phase,  60  cycle,  1100  volt,  100  to  120  K.  W. 
Alternator  with  exciter  and  instruments.  Must 
be  in  first-class  condition  and  late  type  machine. 
Give  serial  number  of  machine.  TIBBE  ELEC- 
TRIC CO  .Washington.  Mo, 


Telephones  for  Sale 

I  have  about  600  high  grade  tele- 
phones  left,  which  1  will  sell  from 
$3.00  to  $5.00  each  They  are  good 
as  new.     Call  or  address 

JOHN  T.   BOYLE, 

FOND  DU   LAC,  WIS. 


PKuPUSAbS  will  be  received  at  the  Bu- 
reau of  Supp]  ies  and  Accounts,  Navy 
Department,  Washington.  D.  C,  until  1 2 
o'ciock  noon,  January  12.  1904,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yards.  Portsmouth.  N.  H., 
and  Boston,  Mass.,  a  quantity  of  lead  and 
fibrous  covered  cable,  galvanized  crucible 
steel  wire,  white  pine,  oars,  pipe  and  fit- 
tings, cast  iron  bell  and  spigot  pipe,  gate 
valves,  hydrants,  chain  hoists,  electric 
motors,  steam  capstan,  various  machine 
tools,  tee  rails,  and  erection  of  forges,  pres- 
sure and  exhaust  system.  Blank  proposals 
will  be  furnished  upon  application  to  the 
Navy  Pay  Offices,  Portsmouth.  N.  H.,  and 
Boston.  Mass.  H.  T.  B.  HARRIS.  Pay- 
master General,   U.  S.    y.  12-1T-03 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Departmenr.  Washington.  D.  C.,  until  12 
o'clock  noon.  January  12.  1904,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  New  York.  N.  Y., 
a  quantity  of  projectors  and  accessories, 
lighting  wire,  bolts  and  nuts,  rivets,  scrub 
brushes,  mattress  covers,  unbleached  cotton 
socks,  sewing  silk,  linoleum,  oak  boat  knees, 
steel  plates,  steel  bars  and  shapes,  magnesia 
pipe  covering,  pneumatic  hose  and  fittings. 
orange  gum  shellac,  brass  tubes,  pipe  and 
fittings,  steam  separators  and  apparatus. 
tinned  apricots,  tinned  bacon,  rice,  maca- 
roni, salt,  sugar,  safes  salt  water  soap 
and  furnishing  and  installing  automatic 
vacuum  pumps.  Blank  proposals  will  be 
furnished  upon  application  to  the  navy  pav 
office.  New  York.  N.  Y.  H.  T.  B.  HARRIS. 
Paymaster-General  U.  S.  K.  12-21-03 


'GREGORY: 

^  ELECTRIC  fe: 

■5^-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motes,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 
1-400  K.  W.  Westinghouse  Alternator. 
1-200    "       Stanley  Alternator. 
2-150    •'      General  Electric  Alternators. 
3-120    " 

2-150    "       Westinghouse  500  V.  Railway  Genera- 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  pruaranieed. 


Only  10  Cents  Each 

w 

Practical  Books 

ON 

Electricity. 

How  to  mal{e  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery. 

How  to  make  a  Wtmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  induction  coll. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  batt-ery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  H  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor. 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  instrument. 

These  books  are  Illustrated  and  will  be 
sent  prepaid  on  receipt  ol  prtce. 

Electrician  Publ'g  Co., 

010  Marquette  Building, 
CHICAGO. 


Like  Finding  None). 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc..  and 
send  them  to  us      We  pay  the  highest  market  prices  for  this  material.     W  hat  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


l'i^#lll^^J^ambi»l!j^.^iafeiylMlli!lJ[J,^^ 


u.s.METAL  poy^sn 


E^   NEW.  Does 

-L.  OV'ER      THE 


0LI5HES  ALL  METALS. 


-W^  SiHPLEs'sE;jT"   FREE 

I  I  Ged.W.HoffmaKj  i 

Z95.  E.Washington  St:  iHOmNAPtlLISjHO, 


FOR  SALE-MOTORS. 


220  V.  DIRECT  CURRENT. 

so  H.  P.  Westinghouse  400  K.  P.  M. 

20  H.  P.  Eddv.  1450  K.  P.  M. 

7^2  H.  P.  General  Electric  900  R.  P.  M. 

5  H.  P.  General  Electric.  1S20  R  P.  M. 

5  H.  P.  HaraaoD,  900  R.  P.  M. 

34  H.  P.  Paragon.  lilOOR.  P.  SI. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P  M. 

1^2  H.  P.  General  Electric.  ISOO  R.  P.  M. 

1  H.  P.  Lundell.  1200  E.  P.  M. 


500  V.  DIRECT  CURRENT. 

25  H.  P.  Crocker  Wheeler,  750  K.  P.  51. 

15  H.  P.  Detroit,  1000  E.  P.  M. 

10  H.  P.  General  Electric,  l.<150  R.  P.  M. 

1(1  H.  P.  Simpson.  2000  R.  P.  M. 

7i<  H  P.  Crocker  Wheeler.  1575  R.  P.  M. 

7W  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  O  &  C.  1030  R  P   M. 

5  H.  P.  Westlnaihouse.  1050  R.  P.  M. 

5  H.  P.  C.  .V:  0.  1600  E.  K.  M. 

3  H.  P.  Jennv.  1600  R.  P  M. 


ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  CHICAGO. 


s  NORTHWESTERN  ELECTRIC  GO^ 

^Jl  7  1  W.  Washington  street,  CHICAGO. 

it  DYNAMOS  AND   MOTORS 

i    REPAIR  WORK  A  SPECIALTY 


I  I   BROADWAY 


CHARLES  E.  DUSTIN  GO.  nLw\%";^ 


BELT-DRIVEX    ALTERNATORS. 
One  360   K.   W.    Geueral   Electric,   2,200    volts.   60    cycles,    three-phase.    Class 

12-360-600. 
One   300    K.    W.    General    Electric.    6,000    volts,    25    cycles,    three-phase    type 

ATB.  Class  6-300-500  :  three  bearings. 
One  300   K.   \V,   General   Electric,   2.750  or  5.500  volts,  60   cvcles,  two-phase, 

type  AQB.  Class  24-300-300. 
One  250  K.  W.  Warren,  2.200  volts,  125  cycles,  single-phase,  stationary  arma- 
ture, speed  572. 
One   200    K.    W.    Ft.    Wayne   "Wood."    1,100    volts,    140    cycles,    single-phase. 

speed.   700   R.   P.  M. ;   three   bearings. 
One   ISO   K.   W.    General   Electric,   2,300   volts,   60   cycles,    single-phase,    type 

AS,    Class    12-180-600. 
One   ISO    K.    W.    General    Electric.   l.OSO   or    2,160   volts,    125    cycles,    single- 
phase,  tvpe  AS,  Class  20-1SO-800. 
One  150  K.   W.   Stanley,   1,100   or  2,200  volts,    133   cycles,   two-phase,   speed, 

800  R.  P.  M. 
One  150  K.  W.  General   Electric,  1,100  volts.  125  cycles,  single-phase,  mono- 

crclic  type. 
One  150  K.  W.  Ft.  Wayne  "Wood."  1.100  volts,  60  cycles,  single-phase,  type 

W.  A.   L..  Class  16-150-450. 
One  125  K.  W.  Westinghouse.  1.100  volts.  60  cycles,  single-pliase.  speed.  000. 
One  120  K.  W.  General  Electric.  1.040  or  2,080  volts,  125  cycles,  single-phase, 

tvpe  AS,   Class  14-120-1070. 
Three  120  K.  W.  General  Electric,  2,080  volts.  125  cycles,  single-phase,  type 

A,   Class  14-120-1070. 
Two  120  K.  W.  General  Electric,  1.040  volts.  125  cycles,  single-phase,  type  A, 

Class  14-120-1070. 
One   120  K.   W.   Westinghouse,  1.100  volts.   133   cycles,  single-phase,   speed. 

1.3T5. 
Two  110   K.   W.   Westinghouse,   2.200  volts,    133  cycles,   single-phase,   speed 

1.375. 
Two  100    K.    W.    Ft.    Wayne   "Wood,"    1,100   volts,    140    cycles,    single-phase, 

speed,    1.050. 
One  90  K.  W.   Westinghouse.  2.200  volts.  60  cycles,  two-phase,  speed,   515. 
One  90  K.  W.  Warren.   2.200  volts.  60  cycles,  single-phase. 
Two  75  K    W.   General   Electric.   2.100  volts,   60  cycles,  two-phase,  type  AQ. 

Class  S-75-900. 
One  75  K.   W.   Westinghouse.  2.200  volts.  60   cycles,   single-phase,  speed  720. 
One  75  K.  W.  Ft.  Wavne  "Wood."  1,100  volts.  133  cycles,  single-phase,  speed 

1.050. 
One  60  K.  W.  Westinghouse.  2.200  volts.  60  cycles,  two-phase,  speed.  900  ;  in 

escetlent   condition,    complete   with    switchboard. 
One  60  K.  W.   Westinghouse.   1.100  volts.  60  cycles,  two-phase,   speed.  900. 
One  60  K.  W.  Westinghouse.  1.100  volts.  133  cycles,  single-phase,  speed,  1,600. 
Two  60  K.  W.  General  Electric,  1,040  volts.  125  cycles,  single-phase,  type  A, 

Class  10-60-1500. 
One  50  K.  W.  Ft.  Wayne  "Wood,"  2.000  volts.  140  cycles,  single-phase,  type 

WAL,   speed.   1.400. 
Two  45   K.   w.    Westinghouse,   1,100  volts,    133   cycles,   single-phase,    speed, 

2,000. 
One   3714    K.    W.    Ft   Wayne   "Wood."    1,000   volts.   140    cycles,   single-phase, 

"speed,   1.400. 
Three  35  K.  W.  Thorns  on -Houston,  1,040  volts,  125  cycles,  single-phase,  speed. 

1.500. 

■^  A  proportionately  largeistock'of  Engines/Boilers,  Direct  Con- 
nected Units  Direct  Current  Generators  and  Motors  of  all 
standard  voltages,  Alternating  Motors,  Arc  Generators,  Arc 
Lamps  and  Transformers.       All    in    Ftrst-Class  Second-Hand 


Condition  and  so  Guaranteed. 


bthD  FOh  LAltbl    bLLit  hN 


CHICACO   EDISON   COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited 


76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280. 

r        OPEN    DAY  AND    NIGHT.      -a 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


January  9,   1904 
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THE  VICTOR  TURBINE  WATER  WHEEL 


F>A.R-ri^Uk.A.RL-V'     A.DA,R-ri 


»F3I^^IN^ 


I^TFRI^ 


klM 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE  i 


STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 

IF  INTERESTED,  WRITE 

Bi  STILWELL-6IERGE  &  SMITH-VAILE  GO. 


IM. 


NEW  YORK.  141   Broadway. 

BOSTON.  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Building, 


PHILADELPHIA.  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND.  1116  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent.  Smith  Blocl<.  PITTSBURG.  PA. 


8TERLIIIG    EXTRA    INSULATING   VARNISH. 

St«rling  Extra  Black  Finishing:  Varniih, 

Steriing  Black  Air  Drying  VarnUhi 

Sterling  Bl»ok  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchestar.  Englanf, 


•f — ' — ^ 

-   rCOMMUMTOnJ^ 

There's  No  Friction 

with    the    Fibre-Graphite  Commutator  Bruih. 
Being  90  per  cent,  pure  graphite.  It  Inearee  low 
rcBlBtaDCef  no  sparking  under  a  varying  load,  and 
longer  wear.     TLere  ia  no  greaBing  required. 
The  Fibre-Graphite  ia  therefore  the   moBt  eco-. 
nomic  brush  on  the  market.     Send  for  price  list- 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISSWakefield  St.,  Germantown,  PHILADELPHIA. 

II    Y>t\J-\-\SaR\t^T\UC   -:\/          1 

^ 

KINSMAN  DOUBLE-HEAD  PDRTABLEILAMP 


For  use  on 
double  flat 
disks  used 
on  two 
sides.  Is 
adj  u  stable 
In  two 
ways. 

L  a  m  11  s 
as  large  as 
32  C.  P. 
may  be 
used. 


Send  for 
Illustrated 
booklet 
and  quota- 
tion to 


Wesfern   Representatives.      THOS.  G.  GRIER  CO,, 

128  W.Jackson  Blvd..  Chicago. 
New    England     Representatives :     McKENNEY     & 

WATESBURY  CO..  181  Franklin  St..  Boston. 
Pennsylvania  Representatives:     H.  P.  WHITE  CO,. 

Ltd.,  Wayne  Junction,  Ptiiladelphia,  or  to 

McLEOD,    WARD  &  CO., 

■OL[    MFRS.    AND    PATCNTEES 

27  Thames  Street,  New  York. 
BEWARE    OF    SPURIOUS    IMITATIONS. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  wltb  Flux. 
Requires  no  Acid. 

SAVES-L4B0R-TIHE-H0NEV. 

FLUX- 


*  rxxjj.Lx:j-U 


'  rtj  J  .u  xtjdj  jj 
*  rT-'  J  J  -'  -' J '  -1  j-'-i 

ACTUAL      Size 
PATENTED. 

KESTER    ELECTRIC    M'F'G    CO., 

264  So.  Jefferson    Street.    CHICAGO.    ILL. 


G.  I. 


G.  I. 


EVERY  INCH 


G.  I.  "• 


AN  ARC  LAMP 


G.  I. 


DIRECT    AND    ALTERNATING 
CURRENT. 


BULLETINS,  BLUEPRINTS,  PHOTOGRAPHS,  ESTIMATES,  ETC.,  MAILED  FREE  ON  APPLICATION. 


GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY, 

NEW    YORK,    N.   Y.,  and  all  large  cities. 
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PRESS 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 


-he 


DOWN 

HERE  Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW   lYORK     CITY 


"INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  oemplete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  CO. 

CHICAGO,  U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  iip.    Price  $1.00. 

This  handbook  is  a  relialile  treatise  on  teirplioiiy,  and 
a  practical  book  on  telephone  worlting  and  nianagonient. 
based  entirely  on  standard  American  niuctieo.  It  is  ex- 
iremely  useful   to  telephone  inspectors  and    operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    3.S0  illustrations.    Price  J3.00. 

This  is  the  first  complete  treatise  on  (olephnny  In  the 
Engllsii  lansiiaye.  Tlie  text  is  profusely  ilhislralcd  liy 
cuts  oC  c(nnmei-cial  a[ipiir:itns  and  carefully  ptcp;n<'d 
diagrams  of  circuits.  Nu  diagram  is  given  without  a  full 
explanation.  Tiie  apparatus,  circuits  and  nieiliods  of 
the  American  Bell  Teleplione  Conipam'  and  of  the  va- 
"^us  independent  companies  ni'e  fully  described.  Tlie 
ar-ij;:;':'!!!;.  ;:;vT  methods  used  in  making  all  of  the  tests 
required  in   commercial   teleplione   work  are  fully   treated. 

THE  INSPECTOR  AND  TROUBLE  WAN.  By  A.  E. 
Dobbs.     106  pp.     Price  $1.00. 

A  practical  hook,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchiinsc 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .-ind  remedy 
their  trou1)Ies,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A.  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans, 
A.  M.    352  pp.    263  Illustrations.    Price  $1.00. 

Owing  lo  tlie  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  iirtnclplcs  governing  the  con- 
struction, installation,  care  and  management  of  telc- 
phoiies  and  tlielr  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V>  make  this 
the  most  complete  elementary  book  on  tV—  subject  for 
the  practical  aleetiician,  wlrcman,  li.  ^lan  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
.loseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pj).    2SS    illustrations.    Price  $1.50. 

In  tliis  work  the  writer  hiis  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thorougbly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
i|uir4'mcnts  of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  Intended  also  that  the  book  shall 
he  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E..   Dobbs.    134   pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE      TROUBLES      AND      HOW      TO      FIN] 
THEM.    A    complete    handbook    for   telephone    Inspectors. 
By  W.  Hyde  and  J.  II.  McManman,  edited  l>y  Prof.  C.  H. 
Haskins.    Eighth    edition.    16mo,    48    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emj)loyes,  written  in  a  popular  style  and  devoid 
of   technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
ByWro.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  an(J  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S..  and  A.  J.  Stubbs.  508 
pp.    333   Illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Maanal  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephiitiic  Apparaiiib.  Published 
bv  the  American  lOiecirical  Engineering  Association  Cloth 
bound;  fully  Illustrated.     Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
and  A.  E.  Kennelly,  Sc.  D. ;  l'2mo,  cloih,  422  pp.,  142  illustra- 
tions.    Price  51.00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.     136  pp.;  Illustrated.     Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receiot  of  Price. 

ELECTRICIAN    PUBLISHING    CO..  510    MARQUETTE    BLDC.  CHICAGO. 
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A utotnatic    Telephones^ 

Promptness 

Precision 

Profits. 
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January  9,  1904 


WESTERN    ELECTRICIAN 


15 


Kel  logg 
Claims 


We  do  not  claim  that  '"our  instruments  con- 
tain all  of  the  good  features  of  others  on  the 
market."  because  all  of  the  good  features  might 
not  work  well  together. 

BUT  WE  DO  CLAIM  that  our  apparatus  is 
so  good  and  distinctive  and  of  such  high 
character  that  nothing  but  the  best  results  are 
possible.  By  best  resulis  we  mean  HIGHEST 
EFFICIENCY.  PERMANENCY  and  LOW 
COST  of  MAINTENANCE. 


Kellogg  SwitcKboaLrd  i^ 
S\jpply  CoiT\pai\y 

GREEN    AND     CONGRESS    STREETS 

CHICAGO 


346  Broa.dwe>.y 
New  York 


Electric  Bldg. 
Clevela^rvd 


Keystorve  TeIephor\e  BIdg. 
Phlla..delpKla 


WE  ARE  NOT  CRYING 
WE   DID   IT! 


but  it  is  a  fact  just  the  same  that  you  can  buy  lead 
covered  cable  to=day  for  about  33  >3  per  cent,  less 
than  you  could  before  we  entered  the  field,  and, 
generally  speaking,  materials  and  labor  are  higher. 

We  do  not  expect  to  receive  your  business, 
however,  on  that  account,  unless  we  make  the  price 
right.  We  are  getting  a  good  deal  of  this  class  of 
business  so  we  must  be  making  the  price  right. 

Prompt  shipments  on  standard  products. 

We  can  make  cable  to  meet  any  specifica- 


tions. 


Satisfaction  guaranteed. 


Stromberg=Car/son    Telephone 
Manufacturing  Co. 


General  and  Eastern  Ottlce, 
ROCHESTER,  N.    Y. 


Sales  Department, 
CHICAQO,  ILL. 


MUNICIPALITIES 

vs. 

PRIVATE    CORPORATIONS. 


Political  and  Business  Management  Compared. 

By  M,  J,  FRANCISCO- 

Tables  showing  cost  of  lights  furnished  by  Private  Companies  and  Municipal  Plants. 

A  list  of  Municipal  Plants  sola  or  abandoned. 

Average  cost  by  the  two  systems. 

Experience  of  Municipalities  who  own  plants. 

Legal  and  official  opinions  from  a  large  number  of  the  most  prominent  men  in  the  nation 

Editorials  opposing  the  system   from  nearly  all  the  leading  journals  of  the  U.  S. 

All  statistics  to  date. 

Any  Company  doing  street  lighting  will  want  tiie  data  contained  in  this  book. 

Sent  postpaid  on  receipt  of  price,  SI  .OO. 

EI-.S^*rRICIA.N   F>OBL-ISIHIIMO  CO., 

5IO  MARQUETTE  BLDC,  CHICAGO. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  I  4  Inchts.  lilustratef.    134  pages.   Appendix.    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  repistance,  inductive  capacity,  etc. 

Thi»  At  pny  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  prrce. 

ELECTRICIAN    PUBLISHING    CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


TRANSMITTER. 


RECEIVER. 


JUNIOR  TYPE  CLASS  "C"  WIRELESS  INSTRUMENTS. 


Thos.  E,  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  309  Stevens  Bulllling, 

Cor.  Washington  and  Grand  River Aves.,  -  DETROiT,  IMICH. 

FACTORY:    PONTIAC,    MICH. 

Mfrs.  Wireless  Instruments 

For  Short  or  Long  Distance 

electrical  specialties 

SPARK  COILS 

FOR  AUTOMOBILE  OAS  ENGINES,  ETC. 

Send  Stamp  for  No.  9  Buiietin.   Just  Out. 
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CEDAR  POLES 


Prom  1 6  F««t  to  70  Feet. 
SPICIAL  PRICES  ON  SMALL  POLES. 


C.N.WORCESTER  CO. 

SUITE    IZ06  TRIBUNE  BLDG.  CMICABO. 


ASIDE 


from  all  other  questions  that  of  QUALITY  stands 
supreme.     Our  Juniper  Poles  possess  quality. 


STANDARD   POLE  &  TIE   CO., 


DEPEYSTER  AND  FRONT  STS., 


NEW  YORK. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YAPn<t-  i  IDAHO. 
YARDS.  ]  „Q„.^^^^ 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


AS  SIMPLE  AS  rTS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  Marquette  Building,       Chicago.  Ill, 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOiviAHAWK,WIS. 


CEDAR  POLES  AND  POSTS 

W"^  Mueller   company 

Moin  office  I2ii-i2-i3  Macquetfe  Building 
CHICA60. 


i  ARE  YOU  LOOKING  FORTROUBLE?  t 

•  IF  SO,  GET  A  COPY  OF  • 

I  TELEPHONE  TROUBLES  1 

9  AND  HOW  TO  FIND  THEM  ~ 

•  -IN- 
2  BOTH    MAGNETO   AND  COMMON  BATTERY 
§                                SYSTEMS. 

S  91h  Edition  Just  Out.     Price,  25c. 

I      Electrician  Pubilsiiing  Co., 

•  510  Sferqaette  Buildias, 
S  CHICAGO. 

— — — •••••SMSsssssss^ai 


FOR 

fkm     ■■ri"  ELECTRICAL 
VI     II    IE  PURPOSES 
Al_|i   I    P    PLAIN  OR 
W*iH  I    h  ENAMELED. 

THE  MONSONBURMAH  SLATE  CO. 
poBTM»;N;b^£WjE;_^ 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  Now  York 


POLES 


W.  C.  STERLING  &  SON, 


MONROe,   MICH. 
Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years- 


PINS 


TOWERS  PIN  &  BRACKET  CO. 

EUUUAY,   CA. 

MANUrACTunCRB     OP 

Locuit  and  Otk  Pins  and  Brackets. 


BRACKETS 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity."  "Flectrlclty  SlmpUfled," 
"Electric  Toy  Making,"  Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  clotli,  Svo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to  Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard-Electrical  Dictionary."  the  author 
lias  adhered  to  what  the  work  purports  to  be,  exhausting  the 
subject  of  electrical  terms.  glTine  eacli  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  complete 
without  unnecessary  elabor&,tlon.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  deflLltions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  indispensable  to  all  In  any  way  Inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  it  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO..  610  MarqueHe  BIdg..  Chicago. 


CEDAR  POLES 


CEDAR  POLES  { 

THE 

Vateniine'Ciark  Co. 

234    La    Salle    Street,    CHICAGO 

YARDS: 
PInconnlngf   Mich,  Gfomn  Bay,    Wis,  Ncvf  London,    Wis. 


WHITE    CEDAR    POLES 

Fine  stock  and  either  Immediate  (48  hour)  or  future 
shipments,  as  you  like  It.    May  we  <iUote  you  prices. 

IO03  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  6l  HILL  CO. 


OF  ALL  LENGTHS 
AND    SIZES.  .  .- 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


TIES! 
POLES 


Yellow   Plr\*  stock.  100.000 

'     6x8-8  ft.  CKestfWJt  and  Oak, 

large  stock,  standard  sizes. 


i   (Southern  WKIte  Cedar) 
>  long  lea.f  Yellow   Pine 


Manufactured  by 

ECCLESTON  LUMBER  CO., 

29  Broadway,  NEW  YORK. 


/  octi 

\  CKestnut   and   Cypre 


mmm 
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GEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEV    BROS.      CO. 

(MICHIGAN       POLES)     CHICAGO.                 :            ■              (WESTERN     P  DL.E3  )   SPDff  AN  E.    WASH. 
ADDRESS      INqUIRIES    TO      GENERAL.      OFFICES        TRIBUNE      SLOG.    CHICAGO^ - 


REGARDIIMO 

Wouldn't  it  be  a  good  idea  to  have  a  carload  or  two  on  hand  for  emergencies, 
such  as  a  Sleet  Storm  ?     We  have  all   lengths  of   poles,   tops   6  to   8   inches, 

for  immediate  shipment.  ::  ::  ::  May  we  not  hear  from  you? 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Mich. 

Pittsburg 'A^jents.  009  Empire  Building,  Tipper  A  Patton. 


Michigan  Poles 


White  Cedar. 

Good  stock.  Quick  Shipments. 

PERRIZO  &  SONS,    -  Daggell,  Mich. 


POLES. 

WHITE  CEDAR. 

IpHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


POLES   TIES    POLES   TIES   P 


IPa^XaWj^  (MitiiftjcMx/  §tv\^^yuvvftV  cKjurw  €«C 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 ID  Chamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  (or  Delivered  Prices. 


DM  CO   TIES  CROSS  ARMS  AND  YELLOW  PINE 

B'BBB^^*^^        '   IfciWJ  to  order.    Write  usyour  requirements. 

■    Vfcfcwf  H.H.IVIAlJS&C0..(i"»)420WalnutSt.,Phllailelphla,Pa. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


MSmfiXOOUDGE 


Go 


'■8-4(tGtiRRftfo!?r-^U^ 


^JimNElRPiiU^JAmK^ 


YARDS  -  N£W  BULUTH.MIWN.-  PLOOOWOOO,  M/NN.  -  W£U.ERS,MrNN. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chrcag:o. 
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M@l 


DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


iWL-Ti 


OL..I 


lN 


SEND    WATER    FOR    ANALYSIS. 


DEIARBORN     DRUIO 


OHIEIVIIOAI-    \A/ORKS, 


lao  LIBERTY  STREET    NEW  YORK. 


lO.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHiCACO. 


ALL  JOINTING  of  pipes,  all  tigh'coiog  of  bolts  and  threads  should  be  done 
to  come  apart  on  demand.     With  red  lead  you  simply  can't  do  it. 
DIXON'S  GRAPHITE  PIPE  JOINT  COMPOUND  will  answer  the 
demand  any  time,  anywhere.     Nothing  more  useful  around  the  work  bench. 
Send  for  Booklet  125  D.     The  sample  we  send  will  speak  for  itself. 
JOSEPH  DIXON  CRUCIBLE  CO.,  -         •  ■  Jersey  City,  N.  J. 


Elevating.   Conveying.   Power   Tmt 

Rock  and   Coal    Drilling.    Coal    Cutting.    Hauling    and    Washing    Machinery. 

ODB  CATALOGUES  ARE  TOUBS  FOR  TBE  ASKING. 
TheJEFrHEV  MANUFACTURINGCCColumbus,  0.,U.S.  A. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St..  New  York  City. 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 

HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CONTESTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
Diagrams.  III.— KieldColl  Construction  and  Arrangement.  IV.— Armature 
CoDStruetlon.  V.— Commuiator  and  Brush  Holder  Constructioo.  VI. ^ 
Motor  <'iislngs.  VII.— Motor  Suspensions.  VIII.— Bearings  and  Gears. 
LX.— Lubrication,  X.— General  Dimensions  and  Uata.  XI.— Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    167  Illustrations  and  Table.    Price  $2.00. 


"THIS  l8  a  boob  unique  In  Its  treatment  of  electric  railway  equipment.  The 
■•■  tlrst  ten  cbaoters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  that  are  in  use  to-day.  Ench  organ  of  an  electric  railway  motor 
is  taken  up  in  turn,  described  and  illustrated  by  e.\amples  of  present  and  past 
practice,  and  its  operation  e.tpliiioed  in  the  Hiiht  of  practical  experience.  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  Is  built  ils  it  is  to-day.  For  example, 
field  magnets  of  different  types  of  motors  are  Illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windlngB, 
brush  holders,  suspensions  aod  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  desiifti.  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  dataof  all  types  of  railway  motors  in  com- 
mon use,  both  in  America  aud  Europe,  i^^ent  postpaid  on  receipt  of  prlae. 


ELECTRICIAN  PUBLISH  NG  CO  ,  510  MARQUETTE  BLDG.,  CHICAGO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,  -PA. 


REG.TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.Limited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
,      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

lNG0TS,CASTINGS,WIRE,f3!ODS,SHEETS,ETC. 

^^u^''  — DELTA   METAL 

^  ^  CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


The  Inspector 


-AND- 


Trouble  Man. 


By  A.  E.  DOBBS. 

Full  of  Information  and  diagrams  for  tbe 
operator,  exchange  owner,  e.\change  manager, 
inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  lo  find  and  remedy  tbeni. 
together  with  working  lOans  for  exchange  cuii- 
strnciion,  complete  with  diagrams  of  all  up-i<.> 
date  telephones  and  switchboards. 

Mailed  anywhere  on  nUC    nnilAD 
receipt  of  price,         UllC    UULLAn. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

BIO  MARQUETTE  BUILDINS,  CHICAGO. 


The  Electrician  Publishinj4 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  puBUSHiNfi  Co., 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TUJBINE 

The  bearings  which  carry  the  gates  are  made  extra 
LONG  and  HEAVY,  giving  liberal  wearing  surfaces 
and  consequently  prolonging  the  wear  of  the  gates. 
ALL  SAMSON  gates  are  carefully  BALANCED 
and  fitted  with  STEEL  CONNECTIONS. 

JAMES  LEFFEL  &  CO.,        Springfield, omo, U.S.A. 
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DUGALD  C.  JACKSON.  C, 
WILLIAM  B.  JACKSON,  M 

MEMBERS 

AMERICAN   INSTITUTE  OP    ELECTRICAL    ENGINEERS 

AMERICAN    SOCIETY    OF    MECHANICAL    tNGINEERS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  %7£r  CHICAGO. 
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The  Nernst 

Quality  of  Light 


E]i 

3 

-  N 

\ 

MBIMK- ■■•'■■'  '"^ 

Reading  Room  Illuminated  by  Nernst  Lamps. 


Telephone  Exchange  Illuminated  by  Nernst  Lamps. 


is  especially  valuable  where 
the  conditions  call  for  perfect 
steadiness  and  softness^  free 
from  any  irritating  glare. 

Any  Electrical  Supply  Dealer 

will  mail  you  Booklet  No.  6  describing  the  many  advantages  of 
The  Nernst,  both  in  efficiency  and  economy,  as  compared  with  the 
ordinary   incandescent, 

or  address  nearest  sales  office  of  Nernst  Lamp  Co. 

Sales  Offices:    Pittsburg,    Fayette  Street  and  Garrison  Piece;   New  York.  Equitable  Building;    Boston,   Board  of  Trade 
Bulldini;;  Philadelphia,  Real  Estate  Trust  Building;  Chicago,  National  Life  Building 


LIGHT,  HEAT  and   POWER 


By  installing  our  system  of  Under- 
ground Steam  Heating  Mains  Elec- 
tric Companies  can  furnish  large 
blocks  which  now  have  their  own 
Boilers,  Engines  and  Dynamos, 
with  Steam  Heat,  Electric  Light 
and  power. 

They  can  increase  their  Electrical 
business. 

They  can  increase  their  receipts. 

They  can  defy  competition. 

They  can  pay  their  fuel  and  labor 
bills  and  interest  on  the  investment 
for  the  Steam  Mains,  by  the  sale  of 
Exhaust  Steam. 

We  have  installed  more  than  250 
such  plants  which  are  operating 
successfully. 

We  contract  for  the  construction  of 
Steam  Mains  complete. 


We  manufacture  all  the  material  used 
in  the  construction  of  our  system 
of  underground  steam  mains. 

Our  work  is  the  best. 

Our  expansion  devices  and  installa- 
tions are  models  of  effectiveness. 

We  have  the  only  Meter  System  in 
use  without  which  no  public  utility 
company  can  be  sure  of  success. 

We  also  manufacture  Wooden  Water 
Pipe,  Steam  Pipe  Casing,  Steam 
Traps,  Condensation  Meters,  Steam 
Valves,  Economizing  Coils,  Separa- 
tors and  a  full  line  of  Steam  Fitters' 
supplies. 

Write  for  pamphlet  and  price  list. 

AMERICAN  DISTRICT  STEAM 

COMPANY.  UOCKPORT,  N.  Y. 

Mention  Western  Electrician. 
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Crocker  -Wheeler 

Company 

Manufacturers  and  Electrical  Engineers 

AMPERE,   N.  J. 

SALES    OFFICES    IN    ALL    LARGE    CITIES 

Another  Tool  Application  Using  a  Form  L  Motor 

Our  New  Mactiine 
Tool   Motor 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No   technicalities. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 


FORT  WAYNE 
ELECTRIC  WORKS 

"WOOD"  LIGHTING  AND  POWER  SYSTEMS. 


TYPE  A  TRANSFORMERS 

Compact  design,  simple  construc- 
tion and  economical  distribution  of 
materials  combined  with  scientific 
application  of  correct  theories  in  Type 
A  transformers  are  shown  in  the  sec- 
tional views  below. 


Attention  is  called  to  these  features. 
No  waste  space,  no  useless  material, 
short  magnetic  circuits,  closely  linked 
electrical  circuits,  primary  and  sec- 
ondary effectually  separated  from 
each  other  and  core,  conductors  sealed 
in  a  plastic  insulating  compound  by 
the  vacuum  process. 

Stock  in  Boston,  New  York  and 
Fort  Wayne.    Prompt  shipments. 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,  ATLANTA.  YOKOHAMA. 
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LiS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 

Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LI6HT  aaij  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR    COMPRESSORS. 


WIRES^GABLES 

HiCH-CRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  AN>iusciATOH  WrnE. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  Wokks,        jSew  Yobk  Opficb,  Chicago  Office, 

U  ilke-si-arre.  I'a.  50  Dey  St.  1201-2  Marquette  Bldg. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets^ 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AWD  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBlNa 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washen 
and  Packings.    Patent  Insulating  Cleats. 


atAHtJPACTURED  BT 


THE  MBTWEIIT  HHNUFaCTUBlllG  CO.  Wilmington,  DiL 


L^  TE^T 


=CO  B£= 


ATT'ROVET) 


This  meaLRs 


—YOST 
SOCKETS 

meet  BlII 

CODE 
REQUIREMENTS 

Do  you  aLppreciate  the 
iinportai.nce     of     this? 

Have  you  our  Booklet  ? 


H6e 

Yost  Electric 

Mfg.  Co. 

Toledo,  Ohio    -    U.  S.  A. 


STU8TEYAKT  SYSTEM 

OF 

HEATING  ^YENraATION 


^^      Centralized  plant.  ^ 
No  scattered  steam  piping. 
Utilijes  exhaust  steam. 
Send  for  Catalogue""  84 

B.r. STURTEVATiT  O.  boston, 

/NEW  YORK  •  PHILADELPHIA  •  CHICAGO  •  LONDON  • 


PUSH    BUTTON 
SWITCHES 


r'~                     -.  — 

^ 

At 

4^ 

|;  <» 

4> 

# 

vly 

•»' 

ARE  SPECIFIED  BY 

ELECTRICAL 

ENGINEERS  AND 

ARCHITECTS 

EVERYWHERE. 

MANUFACTURED  8y 
THE 

HART     MFG.     CO 

HARTFORD,  CONN. 


iBIack  Diamond  File  Works  I 


•1^ 


Est.  l!i«3. 


Inc.  1895. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


«? 


4^ 


J* 

J* 

■  J* 

J* 
J* 


OCH  KOODS  AHE  ON  SAIE  rV  ETERX  I^EADIKe  HAKDTTAHE 
STOEE  IX  THE  rXITEI)  STATES  AXD  CASfADA. 

0.  k  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    AND    BRANCHES - 


New  York  Chicago  Cleveland  San  Francisco  Philadelphia  Atlanta 


Vol,  ini7,     $3.00  Per  Ahum,     spk*-"'  '--•  -^  '='<^«ri-»» 


Puolisliing  Compiiny,  Uhieago. 


CHICAGO,  JANUARY  16,  1904 


10  Cents  a  Copv, 


0.3, 


WESTER^  SCLUNG  AGENT, 
H.    R.    HIXSON, 

II-V4  IHonadnock  Block,  CHICAGO 


JMPI     FV  INSULATED 

^llwir^|.C^A.  WIRE.S  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

''"  R.^mxsbN"""       The  Simplex  Electrical  Co., 

IHonadnock  Block,  CHICAGO.  I  10  State  Street,  BOSTON,  MASS. 


18S9 — ^Paris  JKxposition, 
Medal  for  Bnbber  Insulation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insnlation. 


TRADEMARK. 


THE  STAJJDAKB  FOK 

B17BBEB  IIirSTTI,A.TIOir. 

Sole  Manufacturers  of 

"*»'•  Wires. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 


*'Kn.-  chSev"'. '  """'sers.        253  Bfoadway,  New  York. 


Geo.T.  Manson. Gen'l  Supt 
W.  H.Hodglns.Secy. 


,',.«»'»<,-, 
^•'^] 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTUREHS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TBLBPHONE,  TELEQRAPH  AND  PIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JOHESBOBO,  IKDl, 


'^A/'IRES 


RUBBER  COVERED  i       18  JA 

AND     OABL_KS.    rTRRAPv 
OFFICE  AND  FACTORY:  BmSToWwgtift'^.': 


TRMDC  HKRII 


CRESCENT  RUBBER  INSULATEO 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

BS^Bmuv'sJ'REET.  "''x  <>''■<=■  ^<>  factory.  TRENTON,  IL  t. 


The  Bossert  Electric  Construction  Go. 


-MANUFACTURERS  OF 

STEBIi  OUTLET  AND  JIJNCTIOW  BOXES, 

BOARDS,   S1VITCHE8,   ETC. 


SWITCHBOABDS,   PASTEL, 


THOUSANDS  IN  USE. 

Motors,  V,  h.  p.  to  100  h.  p. 

Dyoamos.  1  k.  w.  to  75  k.  w. 

HIgbest  Quality.     Reaaonabla  Price. 

THEHOBART ELECTRIC  MFG. GO. 

TROY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

ICUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


Ammeters  and 
Voltmeters 


NORTON 

High-Grade  Instruments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

The  Norton  Electrical  Instrnment  Co.,  SX'NCHElfwI'caSNT 

Agents.-Kohler  Bros.,  Chicago,  III. ;  Newman-Spranley  Co.,  New  Orleans. La. 


tUiWtavi 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Cbicago,  Sao  Praocisco. 


Beware  of  Spurious  Imitations 


save:  Y^VJR  EYES 

by     usinsc    t:Hie 
,    ^KINSMAN    PORTABLE    LAMP 

Style  here  lUustTated  is  especially  adapted  for  use  on 

pianos,  desks  or  any  place  where  an  elevated  portable 

lamp  is  required. 

Send  for  Illustrated  booklet  and  quotation,  to 

Western  Representatives:  THOS.  G    GRIER  CO.,  128  W. 
Jackson  Blvd.,  Ctiicago 

New     England     Representatives:    McKENNEY  &  WATER- 
BURY  CO..  181  Franklin  Street,  Boston 

Pennsylvania  Representatives:      H.  P.  WHITE  CO..   Ltd., 
Wayne  Junction,  Philadelphia,  or  to 

Sole  Mfrs.and  Patentees.      27  THAMES  ST.,    NEW  YORK 


Magnets  and  Ad  Kinds  of  Coil  Windings  of  InMlated  or  Bare  Wire  for  Every  Purposo. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C,  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 


THE 


Pat.  Oct.  20,    1900. 
A   TRIAL   WILL    PROVE    OUR    CLAIMS. 

SHELBY  ELECTRIC  CO.,  SHELBY, 


O. 


^ESTIIH  Electrical  In^tfnment  Co., 

~^^^  Waverly  Park,    NEWARK,     N.  J. 

"ROUND  PATTERN," 

Type  F. 

Voltmeters  and 

Ammeters. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  i  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BEKLTN— European  'Weston  Electrical  Instru- 
ment Co..  Ritterstrasse  No.  88. 
XiONDON— Elliott  Bros.,  Century  Works,  Lewis- 
ham. 
PAKI8,  Francs— E.  H.  Cadiot.  12  Rue  St.  Georges 
Kew  Vork  Office-74  Cortlandt  St. 


liTeBtou  ■*Boand  Pattern" 
Type  F. 


Perfection  Dry  Battery 

Povfer  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  S9.00 

J.  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  CORTLANDT  ST,  MEW  YORK  Cm 
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THE 

AUTOMATIC  UNDERLOAD  RELEASE 

now    used    in    connection    with    practically   every 

MOTOR  STARTING  RHEOSTAT 

is  protected  by  patent  No.  41,8678  granted  to  H.  H.  Blades. 

THIS  PATENT  WAS  SUSTAINED 

by  the  U.  S.  Circuit  Court  for  the  northern  district  of  Illinois 
in     a     decision     filed     March     26,     1903,  which    has    been 

AFFIRMED  BY 

the  U.  5.  Circuit 

COURT   OF   APPEALS 

in  a  decision  filed  January  5,  1904. 

As  owners  of  this  patent  we  hereby   notify   all   manufacturers 

and  users  of 

MAGNETIC  UNDERLOAD  RELEASE  DEVICES 

that  we  shall  make  every    effort    to    sustain  our  rights  under 

the  same. 

Suits  have  already  been  instituted  against  three  infringers  and 

others  are  in  preparation. 


THE  CUTLER=HAMMER  MFG.   CO. 

MILWAUKEE,  WIS. 

NEW  YORK  CHICAGO  BOSTON  PITTSBURG 

136  Liberty  St.        1232  Monadnock  Bldg.,        176  Federal  St.        322  Frick  BIdg. 
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TheElectric  StoraceBatteryGo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulatot 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS    AND    BESCRIPTIVC    BULLETINS    FOSWARDED   UPON    REOUEST. 


SALES  offices- 


Philadelphia.  New  York,  Bostok,  Chicago,  Baltimobb,  St.  Louis,  San  FEiNcisco,         Cleveland.  Canada.  Havana.  Cuba, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldg.    Continental       Wainwright  Bldg.  Rialto  Bldg.         Citizens'  Bldg.         Panadlan  General        G.  F.  Greenwood.  Manager, 

and  19111  St.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesftr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

OONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


^  AMERICAN  BRAND 

WtATtlERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ■bipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  GO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  In  any  quantity,  either  large  or  smalL   We  buy  PLATINUM  or  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:Bj%^K:K^ii   «&   CO., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 


Newark,  N.  I. 


New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co 12 

AJlea  Company,  L.  B 13 

Allls- Chalmers  Company 24 

AUoway  Electric  Co 8 

Alphaduct  Mfg.  Co 15 

American  Battery  Co 8 

American  Circular  Loom  Go.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  EL  Telephone  Co 16 

American  Electrical  Works..  13 
Amer.  Insul.  Wire  &  Cable  Co.  3 
American  Refl.&  Lighting  Co.13 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  8 
Automatic  Electric  Co 15 

Babcock  &  Wilcox  Co — 

Bain,  For^e 13 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 8 

Barnett  Company,  G.  &  H 24 

Beardslee  Chandelier  Mfg.Co.— 

Beidler  &  Co.,  Francis — 

Berthold  &  Jennings 20 

Bossert  EL  Construction  Co..  1 

Brooks,  Hall  L 20 

Brown,  Chas.  L 8 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 8 

Buckeye  Electric  Company . .  — 

Bullock  Elec.  Mfg.  Co 5 

Burch,  Edward  P 8 

Butterfleld,  J.  F 8 

Byllesby  &Co.,H,  M 8 

Byrne  Const.  Co.,  M.  P 8 

Carney  Bros.  Co 21 

Central  Electric  Co 5 

Ooutral  Manufacturing  Co..  .20 


Century  Electric  Co 5 

Chicago  &  Alton  Ry — 

Chicago  Die  &  Electric  Co.. .  4 

Chicago  Edison  Co 4.14 

Chic.  Fuse  Wire  i  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..— 
Chicago  Mica  Co 12 

C.  M.  &  St.  P.  E.  R — . 

Clark  WireLTel&  Tel  Co., T.E.lfl 

CloquetTieA  Post  Co 21 

Columbia  Incand.  Lamp  Co..— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 12 

Coolldge  Co. ,  Marshall  H ....  20 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company. .23 

Grouse-Hinds 15 

Crowe  Metal  Mfg.  Co 12 

Cutler-Hammer  Mfg.  Co 2 

Cutter  Elec.  &  Mfg.  Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  AChem.Wks.  lO 

Diamond  Meter  Company 5 

Dickey-Sutton  Carbon  Co.. ..  4 

Diehl  Mfg.  Co — 

Dixon  Crucible  Co.,  Joseph..  10 

Drake  &  Co..  Fred'k  J U 

Duncan  Electric  Mfg.  Co... .12 
Dustin  Co.,  Chas.  E 14 

Eccleston  Lumber  Go 20 

Economical  Elec. Lamp  Co...— 
Edison  Decorative  &  Minia- 
ture Lamp  Departm't 12 

Edison  Mfg.  Company 11 

Edwards  &  Co 8 

Egan,  J.  J 13 

Eldredge  Elec.  Mfg.  Co 4 

Electrical  Engiueer  Institute.  12 


Electric  Appliance  Go 12 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. .  .20 

Empire  Wire  Co 10 

Ewing-Merkle  Electric  Co..  .23 

Fahnestock  Transmitter  Co... 15 

Field,  C.J 7 

"For  Sale"  Advertisements.. 14 
Ft.  Wayne  Elec.  Works.,  Inc.23 
Fostoria    Incand.   Lamp  Co.— 

Fowler.  John  H 31 

Fowler- Jacobs  Company 21 

Freeman  Jt  Co. ,  Ernest 8 

General  Electric  Co 9 

General  EngineerlngCo.,The  8 
General    Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Go ....  — 

Gould  Storage  Battery  Go 6 

Gradstone  A  Co.,  M ii 

Gt. West. SmeU.A  Refining  Co.— 
Green  Fuel  Economizer  Co..  10 
Gregory  Electric  Company  ..14 

Hanson  A  Tunelins  Mach.Co.l3 

Hart  Mfg.  Go 24 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co. .  .— 
Hazard  Manufacturing  Co. .. — 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.W 14 

Holmes  Fibre- Graph.  Go — 

Hopkins  &  Co.,  A.  P 20 

Humphrey,  Henry  H 8 

Illinois  Electric  Specially  Co.15 

minoifi  Maintenance  Go 14 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Go. ..  l 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 


International  TeLMfg.  Co.  ..15 

Jackion,  D.  C.  &  W.  B 8 

Jandus  Electric  Co  — 

Jeffrey  Manufacturing  Co..  -.10 

Johnston,  Thomas  J 13 

Jones  &  Son,  J 1 

Jones  Perpetual  Ledger  Co.  ..— 
Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 16,  21 

Kester  Elec.  Mfg.  Co 13 

Klein  A  Sons,  Mathlas 13 

Kohler  Brothers 8 

Kuhlman  Electric  Co 13 

Leather  Preserv.  M.  Corp....  10 

Leffel  &  Co.,  James 10 

Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,H.  M — 

Lowell  Model  Co — 

Machado  A  Roller 12 

Maltby  Lumber  Company..  .21 

Manhattan  El. Supply  Co 8 

Matthews  A  Bros..  W.  N 13 

Mans  A  Co..  H.  H 21 

McLennan  A  Company,  K....12 

McLeod.  Ward  A  Co 1 

Mechanical  Appliance  Oo 10 

Mica  Insulator  Company — 

Miscellaneous  Advs 14 

Monarch  Fire  AppL  Co — 

Monon  Railroad — 

Monson  Burmah  Slate  Co 13 

Moon  Mfg.  Co.,  The 15 

Mueller  Company,  William.. 17 
Munfiell  A  Co.,  Eugene 12 

National  Carbon  Co 8 

National  Electric  Co 8 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co....  1 
National  Tel.  Supply  Co. 


For    01^(Sfi»ifiod    Xx:xi^G3s.    of    .^Vd-^re^rtlsexxaex^.-ts 


Nernst  Lamp  Co — 

New  England  Butt  Co 17 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 13 

Nickel  Plate  Road — 

Northwestern  Electric  Co...  — 
Norton  Elec'l  Instrument  Co.  ] 

Okonlte  Company,  The 1 

Pacific  Coast  Pole  Go — 

Page  A  Hill  Co 21 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  A  Refl,  Go.  — 

Pass  A  Seymour  Inc 11 

Pennsylvania  R,  R — 

Perrizo  A  Sons 21 

Phelan,  D.  W 20 

Phillips,  Eugene  P 13 

Phillips  Insulated  Wire  Co..  13 

Phosnlx  Glass  Company — 

Phosphor-Bronze  S.  Co 10 

Plerson  Electric  Co — 

Pignolet,  L.  M 12 

Pittsburg  Sewer  PJpe  A  Con- 

duitCo 7 

Pittsburg  A  L.  S.  Iron  Go 18 

Porter  Cedar  Company 21 

Prometheus  Elec.  Co — 

Relsinger,  Hugo 7 

Reynolds  El.FlasherMfg.Co. — 

Roebling's  Sons  Co.,  J.  A 24 

Safety  Ins.  Wire  A  Cable  Co.  24 

Sargent  &  Lundy — 

Sawyer-Man  Elec  Company.— 

Schott.W.H 8 

Shelby  Electric  Company  ...  l 
Simplex  Electrical  Co..  The.,  l 
Simplex  Elec.  Heating  Co..  ..13 

Southern  Railway 15 

Sprague  Electric  Company...  11 
Standard  Elec'l  Mfg.  Co 14 


Standard  Pole  A  Tie  Co 20 

Standard  Tie  Company 20 

Standard  Underg.  Cable  Go..— 

Stanley  Instmment  Co 7 

Stanton,  LeRoy  W 8 

Sterling  A  Son,  W.  C 21 

SterUng  Electrical  Mfg.  Co..  13 

Sterling  Varnish  Co..  The 14 

StUweU-Blerce  A  Smiih-Valle 

Company 9 

Stow  Mfg.  Company lo 

Stromberg-Carlson  TeL  Mfg. 

Company i6 

Sturtevant  Company,  B.  F...24 
Swedish-American  TeL  Co. ..17 

Tod  Company,  William lO 

Torrey  Cedar  Company. 20 

Towers  Pin  A  Bracket  Co.... 21 

Trumbull  Elec.  Co — 

Valentine -Clark  Co.,  The — 

Varley  Duplex  Magnet  Co...  i 
Vulcanized  Fiber  Company 

Wabash  R.  R — 

Wagner  Electric  Mfg.  Co 9 

Walker  Electric  Co — 

Walsh's  Sons  A  Company a 

Warren  Elec  Mfg.  Co 11 

Wesco  Supply  Co 12 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lum  ber  A  Pole  Go.  .20 
Westinghonse      Electric     A 

Manufacturing  Co 22 

Weston  Electricallnst.  Co...  1 

Whltmore,  A.  E 20 

WHmerding,  aH — 

Wisconsin  Central  Sy u 

WooUey  Fdy.  i  Mach.  Wkt-lO 
Woroeater  Company,  C  H . . . .  i9 

Yost  Electric  Mfg.  Go 24 

Yotmg.A-  B 13 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.Go 


Improved  American  Joint 


INJUNCTION    ISSUED 

Circviit  Covirt  q/  United  States  o/  AmericsL 

NORTHERN  DISTRICT  OF  ILLINOIS 

NOR.THER.N     DIVISION 

CKica.go  Die  ©  Electric  Corrvpa-rvy 
America-rv  Electric  Fuse  Compa,i\y 

The  American  Electric  Fuse  Company  were  commanded  to  absolutely  resist  and  refrain  from  in- 
fringing upon  the  exclusive  rights  unto  said  Chicago  Die  &  Electric  Company,  complainant,  under 
any  one  or  more  of  the  claims  of  said  Letters  Patent  No.  655,905,  dated  August  14,  1900,  for  im- 
provements in  Wire  Joints  and  methods  of  manufacturing  the  same,  now  owned  by  said  company. 

te^IU/fESS:  The  Honorable  Melville  W.  Fuller,  Chief  Justice  of  the  Supreme  Court  of  the  United 
States  of  America  in  said  District  this  30th  day  of  December,  in  the  year  of  our  Lord  one  thousand 
nine  hundred  and  three,  and  of  our  Independence  the  one  hundred  and  twenty-eighth  year. 


JV  O  T  I  C  E 


The  American  Electric  Fuse  Company  having  made  satisfactory  settlements  and  arrangements 
with  us,  we  have  granted  them  license  to  manufacture  and  sell  the  "Improved  American  Joint" 
under  above  patent. 

The  above  Company  have  the  exclusive  license  to  manufacture  and  sell  the  above  Joint.  Any  other 
party  or  parties  doing  so  will  be  prosecuted  as  infringers  and  made  to  account  to  us  for  the  same. 


Eclipse   Pocket  Ammeter 

For     General    Battery    Testing, 
0  to  15  Amperes. 

•■Ready  lor  uae."  with  llexlble 
cord  attached  and  contact  spur  in 
case,  which  lis  drawn  back  into 
case,  whencarrinlid  pooHet.  Uaed 
in  any  position,  and  works  In 
ether  direction  of  current.  Size 
or  watch. and  veiy  lipht  welurht. 
I'ivota  hardened  and  pollslieil. 
Ask  v.>iir  jobber-  Eldredge  Elec- 
tric Mfg.  Co..  Springfield    Mass 


ELECTRIC   HEATING  APPLIANCES 


....OF  ALL  KINDS.... 

AMERICAN  ELECTRICAL  HEATER  COMPANY, 

Writ,  tor  Catalogue.  17  and  19  Spencer  Street,  DETROIT,  MICH. 


....BINDERS.... 

FOR  THE 

Western  Electrician 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICKCO. 


O    A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHE  DICKErSUTTON  CARBON  COME^NY 


LANCASTER,  O.    ' 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  bequest  will  mail  samples. 


Januar}-  i6,  1904 
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THE  WIRE  THAT'S  MADE  TO  LAST 


OKONITE  WIRES 
AND    CABLES 


TRADE  MARK 


OKONITE  TAPE 
MANSON   TAPE 


ELECTRICAL    SUPPLIES. 
264-266-268-270  nFTH  AVENUE,  CHICAGO. 


Single  Phase,  Self-Starting 
Povfer  Motors 

Will  start  under  full  load.  A  double  pole  knife  switch  is  all 
the  auxiliary  apparatus  necessary  to  start  them.  Can  be 
mounted  on  side  wall,  ceiling  or  floor. 
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OUR  A.  C.  CEILING  FANS 

Direct  connected,  self-starting,  built  for  all  frequencies  and 
voltages.     Plain  and  ornamental  types,  any  finish. 

Now  is  the  time  to  order  for  future 
delivery,  and  be  sure  you  get  yours 
when  you  want  them. 

Century  Electric  Company, 


1007-9-11  Locust  St., 


ST.  LOUIS,  MO. 


Bullock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  IJulIock  Open  Molor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


SCHEEFFER   INTECRATIIMC 
WATTMETER 


Type  E  for  Alternating  Current 


Type  F  lor  Direct  Current  CIrculls 


DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITU'E  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMG   CURHEHT. 


PEORIA,  ILL., 


U.  S.  A. 


DIRECT  CURRENT. 
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NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OPPICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco.  Cal.  Pittsburg  Engineering  Company.  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 

BULLETINS   FURNISHED    ON  APPLICATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books.  Perpetual. 

Jones  Perpeiual  Ledger  Co. 
Adiastei*:^,  Cord. 

descent  co. 

Incandes  El.  Lt.  Manip.  Co. 
Adlnsters,  Inc.  liamps. 

Inc.  El.  Lt.  Manipulator  Co. 
AnohoTS  (Tel.  &  TeL) 

Matthews  A  Bro.,  W.  N. 
AnnTLnciators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manbattau  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Etectric  Co. 

Western  Elec.  Supply  Co. 

Ba4:terles  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
EdWErds  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co, 
Wesco  Supply  Co. 
Weetern  Electric  Co. 
Western  Elec.  Supply  Co. 

B&lls,  Buzzers,  Etc. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co- 
Western  Elec,  Supply  Co. 
Belt  Dressing. 
Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Leather'? reaerver  Mfg.  Corp. 

Blowers. 

SturtevantCo..B.  F. 
BoUer  Compounds. 

Dearborn  Drug  &.  Chem.  Wlis. 

Rollers. 

Babcock  A  Wilcox  Co. 
Illinois  Maintenance  Co. 

Books.  Electrical. 

Drake  &  Co,.  Fred'k  J. 
Electrician  Publishing  Co, 

Brushes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Westein  Electric  Company. 
Cable  Haneers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cable9.(See  Wires  and  Cables) 
CartM>ns,     Points    and 

Plates, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reislnger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
djNsult  Breakers. 

Cutler-Hammer  5lfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wbs..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 

Coal   and   Ashes    Hand- 
lijiLg  IXachlnery. 

Jeffrey  Mfg.  Co. 
Colls  and  SJa^nets. 

Varley  Etuplex  iMagnetCo. 

Western  Electric  Co. 
Commutator  Compoand. 

Allen  Co..  L.  B. 

Egan,  J.  J. 

McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Central  Electric  Co. 

Eifiotrlc  Appliance  Co. 

Field.  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co. 


Sprague  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Kods,  Conplins- 

Cope,  T.  J. 

Contractors  and  Electric 
l^lght  Plants. 

Bullock  i:i.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  ElecAMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A.  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Eccleston  Lumber  Co. 
Mannattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  co. 
Towers  Pin  &  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cnt-Outs  and  Kiwitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse- Hinds. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Bynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crocker-Wheeler  Co. 
Dustln  Co..  Chas.  E. 
Ewing-Merkle  Elec.  Co, 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  it  Son,  J. 
Mecnanicai  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Co. 

t Prague  Electric  Co. 
tow  Manufacturing  Co. 
Sturtevant  Co.,  B.  P. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A;  Mfg.  Co. 
Economizers,  Euel 
Green  Fuel  Economlter  Co. 

Electric  Heatine  Appl. 

American  Elec.  Heater  Co. 
Prometheus  Elec.  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  Bail'ways. 
Crocker-Wheeler  company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &.  Mfg.  Co. 

Electrical  and   Ofechan- 
ical  Engineers. 

Alloway  Electric  Co. 
Arnold  Elec.  Power  Siat'n  Co. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H. 
Burch   Edward  P. 
Butterfield  J.  F. 
Byllesby  &  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co., The 
Humphrey,  Henrv  H. 
Jackson.  D.  C.  &  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton,  Le  Koy  W. 
Wilmerding,  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 
Central  ElecirlcCo. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
EUlredge  Elec.  MTl;.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro -Platlns  aiach^y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
ElcTators-ConTcyors. 

Jeffrey  Mfg.  Co. 

fenelnes,  4vas  and  Gaso- 
llue. 

Lowell  Model  Co. 

Woolley  Fdy.  A  Mach.  Wks. 

Engines.  Steam. 

Alils-Chalmers  Company. 
Dustln  Co..  Chas.  E. 
Illinois  MaiDlenance  Co. 
Sturtevant  Co..  B.  F- 
Tod  Company,  William. 
Exporters 
Grtidstone  A  Co  .  M, 

Fans  and  Fan  illotors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  Mf;-'.  Co. 

Edison  Mfg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

M'estern  Elect.  Supplv  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  &  H. 

Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 

Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Reynolds  El.  FlasherMfg.Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  M^ire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Co. 
Chicago  Fuse  WlreSt  Mfg.Co. 
D.  &  W.  Fuse  Company, 
'^lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co 
Wesco  *^upplv  Co. 
Western  Kjeccric  Company. 
Testern  Elect.  Supply  Co. 

Globes,    Reflectors    and 
shades. 

American  Refl.  A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
McLeod.  Ward  A  Co. 
Pardrldge  Sliade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre- Graphite  Co. 
Heating   (Exhanet 
Steam). 

Amer.  District  Steam  Co. 

Beating     and    Ventilat- 
ing Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  I<amps. 

Incandesent    Electric   Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection &  Insurance  Co. 
Insulating  Machinery. 

Hanson  A  Tunellus  JIach.Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Phillips  InstUated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Ijamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nernst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
liOmpH,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Economical  Elec.  Lamp  Co, 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Nernst  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  EIpc'1  Mfe.  Co. 

Sterllnp  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
l^amps.      Incandescent— 

Beplacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 

Lamps.  Nernst. 

Nernst  Lamp  Co. 

Ijightning  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wavne  Elec.  Wks.  Inc, 
General  Electric  Co. 
JIanhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 

Magnet  Wires. 

{See  Wires  and  Cables.) 
Mechanical  Hraft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  £1.  &  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motors!. 
Xame  Plates. 

Crowe  Metal  Mfg.  Co. 


Nippers  and  Pliers. 

Klein  &  Sons,  Mathias. 

Patent  Attorneys. 

Bain,  Foriie 
Johnston,  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Beldler  A  Co..  Francla. 
Berthold  A  Jennings. 
Brooks.  Hall  L. 
Carney  Bros.  Co. 
Cloquel  Tie  A  I'ost  Co. 
CoolldgeCo.,  Marshal  11. 
Eccleston  Lumber  Co. 
Fowler,  John  H, 
Fowler-Jacobs  Company. 
Hopkins  A  Co.,  A.  P. 
KellogE  Switch.  A  Sup.  Co. 
Llndsley  Bros,  Co, 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Mueller  Company.  William. 
Pacific  Coast  Pok-  Co. 
Page  &  Hill  Company. 
Perrlzo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whltmore.  A.  E. 
Worcester  Co..  C.  H 

PoUsh  (Metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Ponder  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Smith  Co.,  S.  Morgan. 
StllweU-Bierce  Smith- Valle. 

Pnlleys. 

Smith  Co..  8.  Morgan. 
StllweU-Bierce  Smith- Valle. 

Ball  Bonds. 

American  Steel  &  Wire  Co. 

Rail  Joints, 

Concinuous  Rail  Joint  Com- 
pany of  America. 
Reflners. 

Gt  West.Smelt.AReflningCo. 
Re- Winding-Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Plerson  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  Mach'y. 

Dustln  Co.,  Chas.  E. 
Gregory  Electric  Co. 
111.  Maintenance  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 
Slate. 
Monson  Burmah  Slate  Co. 
Young.  A   B. 

Sockets  A:  Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 

and  Paste- 
Allen  Co..  L.  B. 

Crescent  Co, 

Kester  Elec.  ]\iri,'.  Co. 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 


Wesco  Supply  Co, 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Speed  Indicators. 

Weston  Electrical  Inst   Co. 


American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewlng-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
S^vitchboards. 

Crouse-Hlnds. 

Gen.  Incand.  Arc  Light  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co, 

International  Tel.  Mfg.  Co. 

Kellogg  Switcbb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  .  The. 

National  Elec.  Signalling  Co. 

Stromberg-CansonTel.M.Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Toggle  Bolts. 

Wngley  A  Co.,  Thos 
Tools, 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Tran  sft»rm  er  s. 

Central  Electric  Company, 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Turbines.  Water  Wheels 

Leffel  A  Co..  Jas. 

Stllwell-Blerce    Smlth-VaDe 
Tarnishes. 

Sterling  Varnish  Co. 
Tnlcanlzed  Fibre. 

Vulcanized  Fibre  Co. 

%VlrelensTel.Apparatns. 

Clark  W  Irel.TelA  Tel.Co  ,T.E. 
National  Elec  Signalling  Co. 
Wires  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  IneuLWire  A  Cable  Co 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Go. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
OkonlteCo.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roeblltig's  Sons  Co.  J.  A. 
Safety  Ina.  Wire  A  <  'able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supiily  cq 
Western  Electric  Compftny. 
Western  Elec.  Snpply  Co. 


I^or    A-li>lial>©tioal    Iirici^ac    of    A.c3Lv©n--l®©a3^ox:it;S    CSee    P»ag:e>    3. 
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MIOMEi 


NUERNBERG 
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BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in     proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil.  Ind.,  and  in  Ohio,  Pennsylvania  and  New  Jersey. 

C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1  504  Monadnock  Block,  Chicago,  III. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITTSBURG,    KAN.  ^ 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


J 


Aside  from  disfiguring  the  view  of  public  and  private  buildings, 
overhead  electric  systems  are  dangerous  to  life  and   property. 


/ 

■  f^ 

fii!|*iri  It  'irri-i" 

tii'HlU  :  ii  •'•JMJ 

I 

^B 

A  FINE  LANBSCAPE  SPOILKD. 


THE   USE  OF 


Bituminized  Fiber  Conduit 

Makes  UNDERGROUND  Systems  Practical 

for  electric  light,  power,  telegraph  and  telephone  lines.  It  is 
water,  gas  and  electrolysis  proof.  Easily  laid  and  maintained, 
the  onlyconduitsoldwithaguarantee  against  electrolytic  action. 

An    illustrated  booklet   free. 


AMERICAN  CONDUIT  COMPANY 

I  70  Broadway,  New  York 

822  Manhattan  BIdg.,  Chicago 
336  Macy  Street,  Los  Angeles 


ELECTRICITY  FOR  EN8INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.50. 

ELECTRICIAN  PUBLISHmG  CO., 
510  Marquette  Building,  -  •  CMICAOO. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIOU    PIACC    BalancedThrust— Model  H-Metal  or  Glass  CoverAir    I  nW    DDIPC 

niUn    ULAOO      Tight;  Moisture  Tight;  Dust  Tight;  Insect  Tight.      LUlf    inlUC 

Mo  Jewel  Wear  From  Hammer  or  Side  Thrust, 

Lightest  Weight  Moving  Parts  Perfect  Spring  Support  Highest  Effective  Torque 

No  Change  Braking  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short-Circuits 


Perfect  Seal  Protection  Against  Tampering  Compensation  for  Inductive  Lag 

No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple;  Dc-rable;  All  Parts  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Meter 
Competition  on  Merits  Challenged 
Ranks  fiext  to  Stanley  Magnetic  Suspension  Wattmeters 


Send  for  Bulletins  Illustrating  and  Describing  Meters 


Manufactorv  and 
Sales  Offices: 


S  T  A.  IM   I-  E  Y 

GREAT  BARRINGTON  MASS.,  U.  S.  A. 


I   IM  S  T  R  U   IVI 


IM 


European  Office: 
No.  23  Boulevard  des  Iialiens,  Paris.  France. 


FOR  PACIFIC  COAST. 

Jno.    Martin    &    Co. 

69  to  75  New  Montgomery  St.,  San  Francisco,  Cal. 
Douglass  Building,  Los  Angeles,  Cal. 
Pioneer  Building,  Seattle,  Wash. 


FOR    COLORADO,    IDAHO.    MONTANA, 
WYOMINQ.  NEW  MEXICO.  UTAH. 


The     Hendrie  -  Bolthoff    Manfg. 
and    Supply    Co. 

Denver.  Colorado. 


FOR  MEXICO, 

Tictor   31.    Braschi   &   Bro. 

El  Almacen  de  Las  illnas. 
Apartaoo  S30,  Mexico  City, 
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Alloway  Electric  Co 

Contracting  Electrical    Engineers,  g 

1551  Marquette  Building, 
Tel.  Eandolph  801.  CHlCaGO. 


ARNOLD   ELECTRIC 
1  POWER  STATION  Co. 

EoBineers,  Contractors  for  Complete 
Electric  Plants.   Results  Guaranteed- 


W.  E.  EAKEK-  n.   R.  BISHOP. 

BAKER,  W.  E.  &  CO. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building.  ST.  LOUIS. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building. 

TelephoDe  Harrison  3698.       CHICAGO. 


mm 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables    engi-  j 
neers  to  keep   before  all  possible  [ 

customers. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Eschanpes  Built  and  ila- 

terial  Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  .S95,  113  Adams  Street.       CHICAGO,   ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Li  fe  Building,      -     CHICAGO,  ILL. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTKACTOKS, 
Sewers,  Water  Works,  Conduits  and  Elec 

trie  ria!i"?aSpBci!i]ty. 


ELECTRICAL    CONTRACTORS 

AND    ENGINEERS 

ij  Dearborn  Street  -  CHICAGO 


Tfl"! 


ntrr.l  ,  J 


General  Engineering 

C„        Ttrp  Consulting  and 

u.,     J.  ni:,    ContractingEngineers. 

Telephones.ElectrlcLlKht.PowerTraDFmiaston 
Suite  1112. 135  ADAMS  ST.,  OHIO  Go. 
Long  Distance  Telepuo.  e  Central  478. 


Humphrey,     Henry    H.,  ] 
CONSULTING  ENGINEER, 


Centra!  Lighting  Stations, 
Electric  Power  Transmission. 

.^HENTicAL  Bldg..      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

I8o4-i?o6-i8o8-i8io-i8i2  Fisher  Buildin^ 
CHICAGO. 


Long  Distance  Phone  Central  2148. 

SCHOTT,  w.  h., 

ENGINEER  AND  CONTRACTOR, 

SPHCIAT.TIKS— Central  Station  Heating  Plants, 

Water   Wortte  Steam  flants,  Electric  Light, 

Gad ajid  a creet  Railway  Plants. 

r22o-2i  Marquette  Bl'ilding,   CHICAGO. 


STANTON.  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  SpeciflcaCions  and  SapervlBioa  of  In- 
Btallatlon  of  complete  telephone  pluita, 
Special  Reports  on  Telephone 
Pru parties  and  Apparatus, 
411  Electrical  Bldg.,  Cleveland,  Ohio.  ! 


DUGALD  C.  JACKSON.  C.   E. 
WILL'AtVl  B.  JACKSON,  M.  E. 

MEMBCnS 

AMERICAN    INSTITUTE   OF    ELECTmCAL    CNGINCERS 

AMERICAN    SOOIE^Y    OF    MECHANICAL     rNGINEEnS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MAOrSON.     WIS. 


ARE  THE  BEST.    Sand  for  dncrlplKa  CIrculv. 

AMERICAN  BATTERY  CO., 

ECT-D  ia».  171  S.  eilnlon  SL,  Ciileago, 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publisliing  Co., 

Sulle  610  Marauelte  Bldg..  CHICAGO. 

NEW   PRICESI 

^ew   net  prices  on  all  ^oods  contained  Inl 
our  SSO'page  catalogue  No.  14.     Send  lor  It.r 

MANHATTAN  ELECTRICAL  SUPPLY  CO.f 

New  York  Chicago! 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the   standard    types  of 
Enclosed  Lamps. 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


Electrical  Machinery 

Built  in  capacities  up  to  1500  K.  W. 


MOTOR    GENERATOR.   SET 


Our  apparatus  represervts  the  latest  development 
of  desigrv  a-nd  constrviction. 

National  Electric  Corrvpany 

Cblcago,  Old  Colony  Bldg.        ILM't  1  Seattle  aod  San  Fraacisco, 

Pittsburg,  Oellatly  &  Co.         rlllW2lUK66  Kilbourne  &  Clark  Co. 
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SMITH-VAILE  ELECTRIC  TRIPLEX  PUMPS 


afford  an  excellent  means  for  pumping  water  for  House  service.  Hydraulic  Elevator  service 
Factories  and  Mills  desiring  an  independent  water  supply,  also  for  Mine  Work  and    :     :     : 

WATER  WORKS  SUPPLY. 

Can  be  located  wherever  electric  current  is  available,  and  require   little  or  no  attention 
after   once    installed.      We  make  steam  and  power    :      ;:::;:::::::: 

PUMPING   MACHINERY  FOR   ALL    PURPOSES. 

Jet  and  Surface  CONDENSERS,  Feed  Water 
Heaters  and  Victor  Turbine  Water  Wheels 

THE   STILWELL-BIERGE  &  SMITH-VAILE  CO., 

DAYTON,  OHIO,  U.  S.  A. 

New  York:  141  Broadway.  Chicago;  311  Dearborn  St.  Boston:  73  Oliver  St. 

Philadelphia:  619  Arch  St.         Cleveland:  1116  New  England  BIdg.         Baltimore:  1107  Continental  Trust 
New  Orleans:  304  Hennen  BIdg.  BIdg. 

Sales  Asenls:  FREDERIC I<IELL,  97  Queen  Victoria  St.,  London,  Eng.    E.  P.  AUSTIN,  Smith  BIk.,  Pittsburg. 


CEJVT'RAL    STATIOJV    MAJVAGETiS 

Don't  Be  Afraid 

of  the  Gas  Pla.rvt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  }/^  to  55  H.  P. 

tOagner  Electric  MJ^g,    Co. 

ST.  LOX/IS,  MO..  V.  S.  A. 
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Carbon  Break  Circuit  Breakers  \ 
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1    to    10,000  Amps. 
250  and  650  Volts. 


Built  for  hard  service. 
For  full  information 
apply  to 


TYPE  C.    FORM  0. 
1  to  75  Amps. 


TYPE  C.    FORM  K. 

(Open)  800  to  10,000  Amps. 


GENERAL  ELECTRIC  COMPANY 

Schenectady,  N.  Y.,  U.  S.  A. 

Chicago  Office  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


:sui-TJ 


CUBAN     BOIUI 


SEND    WATER    FOR    ANALYSIS. 


C>B:Amf^c>r^r>*    tDPi^o  &  omein/iiOal.  na/orks. 


126  LIBERTY  STREET    NEW  YORK. 


I  O.BRANCH  OFFICES  IN  U.  S. 


27^34  RIALTO  BUILDING,  CHICAGO. 


ROM  various  causes  oils  often  fall  to  sutficiently   reduce  friction    and  trouble   fol- 
lows fast. 

5^.  to  10%   of  Dixon's   Pure  Flake  Graphite  will  enormously  increase  the  duty  of 
any  oil  or  grease  to  which  it  Is  added,  glazing  every  rubbing  surface  to  mirror-like 
smoothness. 
Indeed  you  should  have  Booklet  125c,  and  a  sample  can. 

JOSEPH    DIXON   CRUCIBLE  CO.,  Jersey  City.  New  Jersey 


1 


JEFFREY  gii^T  DREDGES 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBOULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  with  some  0ms  Engine 
band  books  thai  cost  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderson,  Ind, 
U.  S.  A. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  than  other 
plants  so  provided.  Wehave 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained  in   our   free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


MATTEAWAK, 
N.   V. 


Sole  Manufacturers  in  the  U.  S.  A. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,W1RE,R0DS,SHEETS,ETC. 

U3imY"  — DELTA    METAL 

X      ^        CASTINGS,  STAMPINGS  and  FORCINGS 
'^  ORIG.INAL  AND  Sole  Makers  IN  THE  U.S. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANV  SIZE  OR 

CONDITION. 

WE  CLEAN,   REPAIR  AND   RENEW 

OLD  BELTS. 

LEATHER PHeSERVER  MFa.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


^Cuki  Wotov$  j^r  '5-|oficlftl  purposes^ 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  TapplDf^,  Reaming,  Emery  Grinding,  ate. 
Write  lor  Catalogue  and  Prlcee. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonnpnthal  &  Co. 
85  Queen  Victoria  Street,  Loudon,  England. 


EMPIRE  WIRE  ^ojJPeS 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


p..-„a,p^\  ROME,  N.   r. 
PACTOBIES  I  LISBON,  N.  H. 


CHICAOO  OFPKBj  ,.^    ,..„  „,,o_v  „ 
AND  STOCK       {  ^"  "■    ''"V  BURBN  ST. 


WRITE  DEPT.  D  FOR 
CATALOG. 


SAMSON  TURBINE 


A  PATENTED  LOCK  NUT  is  used  on  the  bolts  . 
which  hold  the  gates  in  position  on  the  SAMSON. 
It    prevents    the   bolts  from    becoming   unscrewed 
and  therefore  eliminates  wear  and  leakage. 

JAMES  LEFFEL  &  CO.,       SPR!iieFiELD,oHio,u.S.A. 
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Sign  Receptacles  1st  EDITION  SOLD  IN  THREE  DAYS 

!  NEW     EDITION     NOW     READY 

Modern  Wiring  Diagrams  and  Descriptions 


Patented  Sept.  S,  1903. 


Porcelain    Angle 
Sockets 

250    VOLTS 


ratented  September.  8.1896;  October  6,  1 89G. 

Porcelain 

Concealed    Wall 

Sockets 

250    VOLTS 


A  H*ND  BOOK  OF  PRACTICAL  DIAGRAMS    AND    INFORMATION    FOR    ELECTRICAL   WORKERS 


By  HENRY  C.  HORSTMANN 
and  VICTOR    H.    TOUSLEY. 


This  graad  little  volume  not 
only  telts  you  how  to  iJo  It, 
but  It  shows  you. 

Tills  book  tells  bow  to  wire 

for  call  and  alarm  bells. 
Fov  burglar  and  fire  alarm. 
How  to  run  bells  from  dyna- 
"lo  current. 

w  to  Install  and    manage 

atteries. 

w  to  test  batteries. 

w  to  test  circuits. 

w  to  wire  for  annunciators; 

oT  telegraph  and  gas  ligbt- 

ells  bow  to  locate"trouble" 
nd  "rlDg  out"  circuits, 
tells   about     meters    and 
ransformers. 

contains  30  diagrams  of 
lectric  lighting  circuits 
lone. 

ix plains  dynamos  and  mo- 
Drs;  alterii'allng  and  direct 
urrent. 

gives    ten     diagrams    of 
round  detectors  alone. 
;;ives   "Compensator"  and 
tora?e     Battery     Installa- 
lon. 

gives  simple  and  explicit 
xplanatlon  of  the  "Wheat- 
tone  Bridge"  and  its  uses 
s  well  a8  volt-meter  and 
tber  testing. 

gives  a  new  and  simple 
firing  table  covering  all 
oltages  and  all .  losses  or 
istances,  etc..  etc. 

I  Pages,  over  200  lllustra- 
fons.  Full  Leather  Blading, 
*ouad  Corners,  Red  Edges, 
*ockei  Size  4x6.  *f  f  C/t 
i^rlce,  NtzT nJ>i»OU 

Sent  Postpaid  to  any  address 
in  the  United  Slates  or  Can- 
ada upon  receipt  of  price 
SI. 50.  Your  money  cheer- 
fully refunded  If  the  book  is 
not  all  we  say  it  Is. 


FREDERICK    J.    DRAKE    &    CO. 

W.  E.  21  I  E.  MADISON  STREET,  CHICAGO,  U.  S.  A 


Publishers  of  Self-f:ducatlonal 
Books  for  Mechanics, 


Russian  Exports  Exoluslvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CORRESPOMDEMOE  INVITED 


Patented  September  8,  1896;  October  6,  1896. 


PASS  &  SEYMOUR,  Inc. 

SOLVAY,   N.  Y. 


HEW  VORK 
BOSTON 


CHICAGO 

SAN   FRANCISCO  I 


EDISON   PRIMARY  BATTERIES 

Formerly  known  as  Edison-Lalande 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BV 

THIS  TRADEMARK 

SIGNATURE 


^ TRADE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING    COMPANY, 

Faccorv,  i.irange.  New  Jersey.  U.  S.  A. 
New  York  Office,  S3  Chambers  Street.  Chi.^go  ODice,  3M  Wabash  Aventie. 


Wocrrerv 


Alternator 


simple  as  a 

GRINDSTONE 
Sparkless  as  ^ 

WATER.  WHEEL 


We  Guarantee  What  We  Sell 


,  .  AND  .  .  . 


Sell    WKsLt    We    GuaLraivtee 


"^RdENl^CTiilcjp.^. 


Sa.nd\jsky,  O. 


DIRECT  CURRENT 

MOTORS 


A  WORLD  WIDE 
reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write    for    Bulletin    No.     o^jq6. 

SPRAQUE 

ELECTRIC    COMPANY 


Qeneral  OfTices: 
527-531  West  34th  Street.    New  York. 


Chicago  Office:  Fisher  BulMJDf. 
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"SALUS"  COMPOUND 


And  its  relation  to  perfectly  insulated  transformers — the 
story  of  absolute  protection  against  burn-outs  is  told  in  a  most 
satisfactory  way  in  our  catalogue  of  Packard  Transformers. 

"Salus"  compound  insulated  transformers  were  operated  at 
25  per  cent,  overload  under  water  at  Northwestern  Electrical 
Association  meeting  in  Milwaukee  in  1903. 

Treated  with  "Salus"  compound  Packard  Transformer  Coils 
become  a  solid  impregnable  mass  of  insulation. 

"Salus,"  the  greatest  of  insulation  compounds  ever  dis- 
covered is  used  only  in  Packard  Transformers. 


Electric  Appliance  Company, 


92  and  94  West  Van  Buren  Street, 


CHICAGO. 


CONTINUOUS  RAIL  JOINT  CO.  OF  flW. 

Genekal  Offices:    Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15.000)  miles  In  use.    Keceired  the 

liighest  award  in  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


Gale's  Commutator 
Compound. 

The  Only  Article  Thai  Will  Prevent  Sparking. 
All!  keep  the  Commutator  In  good  condition  and  prevent  eutting.    Absolutely  will  not  gum  the  brgshes. 
EOc.  per  stick.   SS.OO  per  dozen    Send  50c.  for  trial  stick. 

^■08  SALE  BY  ALL  SUPPLY  HOUSES  OR 


Mclennan  &  co.. 


Ui>9.    lOtt 


mole  SlaDnfactQrerHf. 
t'anhlncr'nn  Mtr««»t.. 


nvricAOfB, 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


*        , * 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IMD. 


For  Testing 
Consumers'  Meters 

the  WHITNEY  Portable  Watt- 
meters are  the  standard.    Tbey 
can  be  used  on  any  frequency, 
are  dead  beat  and   absolutely 
accurate.     Send  for  Catalogue 
and  Discounts  to 
Electric  Appliance  Co.,  Chlcaio,  111. 
Wesiern  Eletlrlcal  Supply  Cn.,  St.  Louis,  Mo. 
Electrical  EaglDerHnsCo.,  Mluneapolla,  Minn. 
Siandard  Electric  Co..  ClnclnDatl,  Ohio. 

MACHADO  &  ROLLER, 

NEW  YORK.    N.   Y. 


j^-».»»-y^JMM^.y.j^y  » <^  ¥  » <^  ^^-»».»^.y.  v-^jf 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
ail  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

vpCT-AMMtrKa    ForTestlng Batteries  and  Battery 
A--"?jtJ'ii     Circuits,  Locating  Faults, 
'*"      ^    Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

*   *   *  L.  M.  PICNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  Y. 


^fflSEriME  PLACES 

BEST  QUALITY  LOWEST  PRICE. 


ELECTRICAL  ENGINEER- 
ING 1  AUGHT   BY   MAIL. 

Write  for  our  tree  Illustrated  Book. 
"Can  I  Become  ao Electrical  Engineer?" 

Wg  tt!n(.'h  Electrical  Englneerlne,  Elec- 
tric LiKhtlni?,  ElectrJc  Railways,  Mechan- 
ical Engineerlnp,  Mechanical  Drawing, 
etc.  at  your  borne,  bj  mall.  Institute 
IndoFHcd  by  Tboa,  A.  Edison. 

Electrical  Engineer  Institute, 
Deot.  K.  240-242  W.  23d  St..  New  York. 


For  Porcelain  or  Clay  In- 
sulatingSpecialties,8uchas 
BushlngSy  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOGADORE,  OHIO. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    
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FRANK  N.  PHlLLrPS.  PnceiDCNT. 
C.  H.  WAGENSEIL,   TREASuneiR. 


EUQCNE  r.  PHILLIPS. 
General  Manager. 


E.  ROWLAND  PHILLIPS.  ViCE-PRIS. 
C.  n.   REMINGTON,  Jr.,  SeC- 


AMERICAN  ELECTRICAL  WORKS, 

■      ■  PKOVIDESCE.  R.  I. 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  PhiUipa'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 
u.  s.  &  FOREIGN  rH  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk..  CHICAGO 


HfTnffii^ 


M.KLEIN    S.   5DN 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Biirnn  St..  Chicaao.  Ill 


DID  YOU  EVER  COUNT 

THE    COST   OF    CUYING? 

DO    SO    ON    YOUR    LINE    AND    YOU    WILL    FIND 
THAT    A    LOT    OF    MONEY  IS  GOING  THAT  WAY. 

USE    THE 

STOMBAUGH  GUY  ANCHOR 

AND    YOU    WILL    SAVE    A    GREAT    PART    OF    THIS 

EXPENSE. 


W.   N.   MATTHEWS  &  BRO. 

DISTRIBUTORS. 
603  Carleton  BIdg.  ST.    LOUIS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  II  Pine  Street,   -   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


You  Can't  Do  Less 

than  eive  a  gooa  thing  a  trial.  FREE  SAMPLE 
J.  J.Egan's  Acme  Commutator  Compound,  the  oaly 
article  that  will  absolutely  prevent  sparking, 
ciitiiDg  or  unnecessary  wear  of  the  commutator. 
Commutator  always  bright. 

S5.00  Per  Dozen. 

All  Supply  Houses  or 

J.  J.  ECAN,  683  West  Ohio  Street.  CHICAGO 


"ACME  '  COMMUTA  TOH  ^M 
COMPOUND.  ^^    I 


Agents  Wanted. 

50  Cents  Per  Stick. 


s  I-  A  nr  E 

ror  Electrical  Purposes.    Ererytblns  In  turned 

Slate. 

3nly  Finn  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

SD  VAimii  MANCTACTmiER, 

■     Di     lUUnUt    FAIR  HAVEN.  VERMONT. 


#k|      ■^PPI  ELECTRICAL 

Vl     AIL  PURPOSES 

A I    11    I    P  PLAIN  OR 

Wlan  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


STCRLINC     SPECIAL 


DO   YOU? 


BUY      LAMPS-OR^BUY      CANDLE      POWER 


16 


(  THIS    LAMP  I 

I  averages) 


12 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 


i\ 


RCCULAR       TVPEL 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  ot  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LiBOR-TIHE-MONEY. 


AinzExiJii 


3  I  jj  J  .Lin  ixm 

4    II  J  J  J  .1  .J  J   I  J  J.T3 

ACTUAL     Size 
PATENTCD. 

KESTER    ELECTRIC    M'F'G    CO., 

254  So.  Jefferson    Street,    CHICAGO.    ILL. 


Electric  Heating  Apparatus 

SIND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

I  SIMPLEX  ELECTRIC  HEATING  CO., 

I  Cambrldgeport,  Mass. 

CHlCAOa.  Monadnock  Block. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  aijove TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crlmshaw^hd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114     1IA   *    lis  IJhcrtv  *>t..    Nett    t nrk. 


BRANCHES:   ^o,^!l!S;',?°i  f 


BOSTON: 
T  Otir.  St. 


SAN  FRANCISCO: 

t.1  *;.H-nn(1  <^t 


NATIONAL  CODE  STANDARO 

"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow- Burning  Wire. 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


REFLECTORS! 


Light  is  useless  if  you  can't  have 
it  where  you  want  it. 

Paragon    Reflectors    throw   the 
light  just  where  you  want  it. 

Our  Incandescent  Reflectors  are 

neat  and  are  superior  to  all  others. 
They  are  green  outside,  glossy 
enamel  white  inside.  Reflecting 
surface.  Made  in  various  styles 
and  sizes.     Get  our  catalog. 


American  Reflector  &  Lighting  Co., 

271-273    FRANKLIN    ST.,    CHICAGO. 
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WAI^TEB,   FOB  SAtE    and 

nmilar  WAST  eOLUMS  advertist- 
mcnts  (jo  words  or  Uss),  $i.Jo  an 
insertion;  additional  words  3c  each. 
POSITION  WASfTED  advertise- 
ments (jc  zuo*'ds  or  less),  $1.00  an  in- 
sertion^  additional  zuords  2C  each.. 


POSITION  WANTED. 

Would  like  position  as  superintendent  or  gen- 
eral manager  of  good  power,  lij^bting  or  water 
works  plant.  Tbirty-elght  years  of  age,  mar- 
ried and  bave  had  verv  wide  experience  build- 
ing overbauling  and  operating  such  plants.  Am 
looking  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  than 
SI  500  per  year.  Address  BOX  287.  care  West- 
ern Kleii'trfrian,  510  Marquette  l^ldg..  Chicago. 

POSITION  WANTED. 

By  a  thoroughly  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corporation,  or  company  contemplating  a 
large  transmissiori  installation:  qualified  to 
design  and  handle  high  tension,  long  disiance 
transmission  propositions.  Especially  success- 
ful in  handling  large  bodies  of  men  to  the  be^t 
advaotaae.  Kef erence  furnished.  Address  BOX 
293,  care  Western  Electrician,  510  Marquette 
Building,  Cblcago.  ^^ 

POSITION   WANTED. 

Electrical  Engineer,  technical  graduate.  Five 
years'  experience  in  plans  and  estimates  for 
electric  power  plants  and  electrical  equipment 
oi'  large  factories.  Experience  in  designing  and 
constructing  D.  C.  and  A.  C  general ors  and 
motors  Address  BOX  295.  care  Western  Elec- 
trician. 5in  Maniuette  Building.  Chicago. 


WANTED. 

Engineers  and  Sa'esmen  to  handle  France 
Steam  Stopper  orands  of  metallic  and  fibrous 
packing  as  a  side  lioe.  Good  inducements  to  tr-e 
righi  party  Address  FKANCE  PACKING  CO.. 
Tacomy,  Philadelphia.  Pa. 

WANTED. 

One  275  to  300  K.  \V.  belt  lypc  alternating 
generator,  1100  to  1200  volts,  60  cycles,  2  phase, 
with  exciter  and  rheo-tat.  Give  particulars  and 
price.  CITIZENS  ELECTRIC  ILLUMINAT- 
ING CO..  Piitsion,  Pa. 


WANTED. 

Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
eiperlence  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  610  Marquette 
Bldfi..  Gblcago.  ^^ 


FOR  SALE. 

6  K.  W.  Edlsroa  220-ynU  motor;  5  H.  P.  Eddy 
220-volt  motor;  I  H-P  Crocker-Wheeler  22o- 
voltmoior.  WALSH'S  SONS  &  CO..  261  Wash- 
ington St.,  Newark.  N.  J. 


FOR  SALE. 

Electric  light  plant  In  town  of  1.000  popula- 
tion. In  fine  shape  and  on  sound  flnnnclal 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
tbofiiughly  overhauled  since  laklnj  possession. 
E.  E.  SECOR.  Buffalo  Center.  Iowa. 


FOR  SALE. 

At  a  bargain.  One  40-Lt.  ,9.6  Amp.  Wesling- 
house  arc  machine,  complete  with  pulley. 
switchboard  instruments,  marble  panel,  etc. 
Also  25  Standard  and  Westinghouse  lamps  for 
same,  all  in  A-1  operatlne  condl'ion.  Address 
BOX  289,  care  Western  Electrician.  510  Mar- 
quette bldg..  Chica-o- 


FOR  SALE. 


Complete  new  apparatus  embodying  all  the 
most  recent  improvements  in  macblnery  em- 
ployed in  tbe  manufacture  of  incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274.  care  Western  Electrician.  51U  Mar- 
quette Bldg.,  Chicago, 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
beat,  electric  light,  power  and  el«^vator  service 
furnished.  Floors  contain  11.500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telepbones  or  accessories.  Plentv  of 
labor  can  be  had  cheap.  Addr  ssE.  -T.  NGULF.TT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


Telephones  for  Sale 

I  have  about  450  high-grade  Amer- 
ican Electrics  and  .standards  left 
which  I  will  sell  from  $3.00  to  $5.00 
each.     Good  as  new. 

Call  or  address 

JOHN  T.  BOYLE. 

FOND  DU  LAC,  WIS. 


PROPOSAiiS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts.  Navy 
Department.  Washington,  D.  C,  until  1- 
o'clock  noon.  January  12,  1904,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  lard.  New  York,  N.  Y., 
a  quantify  of  projectors  and  accessories, 
lighting  wire,  bolts  and  nuts,  rivets,  scrub 
brushes,  mattress  covers,  unbleached  cotton 
socks,  sewing  silk,  linoleum,  oak  boat  knees, 
steel  plates,  steel  bars  and  shapes,  magnesja 
pipe  covering,  pneumatic  hose  and  fittings, 
orange  gum  shellac,  brass  tubes,  pipe  and 
fittings,  steam  separators  and  apparatus, 
tinned  apricots,  tinned  bacon,  rice,  maca- 
roni, salt,  sugar,  safes  salt  water  soap 
and  furnishing  and  installing  automatic 
vacuum  ptimps.  Blank  proposals  will  be 
furnished  upon  application  to  the  navy  pay 
office.  New  Torb.  N.  Y.  H.  T.  B.  HARRIS, 
Paymaster-General  V.  S.  N.  12-21-03 


ELECTRIC  cof 

5^-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1-400  K.  W.  Westinghouse  Alternator. 


1-200 

2-160 
3-120 
2-150 

tors 


Stanley  Alternator. 

General  Electric  Alternators. 


Westinghouse   BOO  V.  Railway  Genera- 


Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wide  vcstlbultu  trains,  equip- 
ped witb  Pullman  sleepers,  free  recllnini,'  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  r2ih  Street  and  Park  Row  (Lake  From), 
Chicago  for  St.  Paul,  Minneapolis.  Asbland  and 
Duluth,  connecting  with  uH  westtrn  lines. 
MealB  in  dining  and^cafe  cais  served  a  la  carte. 

For  tickets  and  further  information  apply  lo 
nearest  ticket  agent,  or  write 

J  AS. C. POND.  GenM  Pass.  Agt.,  Milwaukee. Wis. 


Bound  Volumes 

OF  THE 

^imm  [lectrician 


FOR  SALE. 


From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


"  Q  T  A  D  "   INCANDESCENT  t 

o I  An     lamps; 


********************* ****•» 

* 

* 
* 


* 

%  LONG  LIFE 

M  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

*  — 

.^  Made   by  the  most  skilled  work3ien, 


i 


STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :     Niles,  Ohio. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling:  Extra  Black  Finishing:  Varnish, 

Sterling:  Blach  Air  Drying  Varnish, 

St«rllng:  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Manchestar.  Englintf. 


CHARLES  E.  DUSTIN  CO. 


I  I    BROADWAY 
NEW   YORK 


BELT-DRIVEN    ALTERNATORS. 
One  360   K   W.    General    Electric,   2,200    volts,    60    cycles,    three-phase.    Class 

12*360-600. 
One   300    K.    \V.    General    Electric,    6,000    volts,    25    cycles,    three-phase    type 

ATB,  Class  6-300-500  ;  three  beai-ings. 
One  300  K.   W.   General  Electric.   2.750  or  5,500   volts,  00   cvcles.   two-phase, 

type  AQB.  Class  24-300-300. 
One  250  K,  \V.  Warren,  2.200  volts,  125  cycles,  single-phase,  stationary  arma- 
ture, speed  572. 
One   200    K.    W.    Ft.    Wayne   "Wood,"    1,100    volts,    140   cycles,    single-phase, 

speed.   700    R.   P.  M.  ;   three   bearings. 
One  ISO   K.    W.    General    Electric.    2.300   volts,   60   cycles,    single-phase,    type 

AS.    Class    12-180-600. 
One   ISO    K.    W.    General    Electric,   l.OSO   or    2,160   volts.    125    cycles,    single- 
phase,  type  AS,  Class  20-180-800. 
One  150   K.   W.   Stanley.   1,100   or  2.200  volts,   133   cvcles,  two-phase,   speed, 

800  R.  P.  M. 
One  150  E.  W.  General   Electric.  1,100  volts,  125  cycles,  single-phase,  mono- 
cyclic type. 
One  150  K.  W.  Ft.  Wayne  "Wood."  1,100  volts,  GO  cycles,  single-phase,  type 

W.   A.    L..  Class  16-150-450. 
One  125  K.  W.  Westinghouse,   1,100  volts.  60  cycles,  single-phase,  speed,  GOO. 
One  120  K.  W.  General  Electric,  1,040  or  2,05.0  volts,  125  cycles,  single-phase, 

type  AS,  Class  14-120-1070. 
Three  120  K.   W.  General  Electric,  2,080  volts,  125  cycles,  single-phase,  type 

A,   Class  14-120-1070. 
Two  120  E.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase,  type  A, 

Class  14-120-1070. 
One   120  K.   W.    Westinghouse,   1,100  volts,   133   cycles,  single-phase,   speed, 

1.375. 
Two   110    K.    W.   Westinghouse,    2.200   volts,    133    cycles,    single-phase,    speed 

1.375. 
Two   100    E.    W.    Ft.    Wayne   "Wood,"    1.100   volts,    140   cycles,    single-phase, 

speed.   1,050. 
One  00  K,  W.  Westinghouse.  2.200  volts.  00  cycles,  two-phase,  speed,   515. 
One  90  K.  W.  Warren.  2.200  volts.  GO  cycles,  single-phase. 
Two  75  K.  W.   General   Electric,   2,100  volts,  GO  cycles,  two-phase,  type  AQ, 

Class  8-75-900. 
One  75  K.   W,   Westinghouse.   2.200  volts.  60   cycles,   single-phase,  speed  720. 
One  75  K.  W.  Ft.  Wavne  "Wood,"  1,100  volts,  133  cycles,  single-phase,  speed 

1,050. 
One  60  K.  W.  Westinghouse,  2.200  volts.  60  cycles,  two-phase,  speed,  900;  in 

excellent    condition,    complete   with    switchboard. 
One  60  E.  W.   Westinghouse.  1.100  volts.  60  cycles,  two-phase,   speed,  900. 
One  G'l  E.  W.  Westinghouse.  1.100  volts.  133  cycles,  single-phase,  speed.  1,600. 
Two  00  K.  W.  General  Electric.  1,010  volts,  125  cycles,  single-phase,  tvpe  A, 

Class  10-60-1500. 
One  50  E.  W.  Ft.  Wavne  "Wood,"  2,000  volts.  140  cycles,  single-phase,  type 

WAL.   speed.   1.400. 
Two  45   K.   W.    Westinghouse.   1,100  volts,   133   cycles,   single-phase,    speed, 

2,000. 
One   37V'    K-    W"-    Ft   Wavne   "Wood,"    1,000    volts,   140   cycles,   single-phase, 

'speed.  1.400. 
Three  35  K.  W.  Thomson-Houston,  1,040  volts.  125  cycles,  single-phase,  speed, 

1.500. 

A  proportionately  large  Stock  of  Engines,  Boilers,  Direct  Con- 
nected Units  Direct  Current  Generators  and  Motors  of  all 
standard  voltages,  Alternating  Itflotors,  Arc  Generators,  Arc 
Lamps  and  Transformers.       AH    in    First-Cla«s  Second-Hand 


U 


Condition  and  so  Guaranteed. 


SEND  FOR   LATEST  BULLtUN. 


ATE.  ESTABLrSHEO 


.  Holds  olo  trade  and 


I'llHiJ'UUJi.l.lJJII. 


U.S. METAL  Poysn 


GENTS   A(^.0  DEALERS     ALL    OVER 


>0LISHE5  ALL  METALS.   8>><.»cr,r 


-^^  Samples  sc^t    FRtt 

I  I    GEO.W.rlOf  FMAKi 

ZS5.  E. Washington  St.:  IhoiahaPDLIS.Ind 


FOR  SALE- MOTORS. 


220  V.  DIRECT  CURRENT. 

so  H.  P.  "n'cslinghouse  400  R.  P.  M. 

20  H.  P.  EddT,  1450  K.  P.  M. 

7';  H.  P.  General  Electric.  900  E.  P.  M. 

5  H.  r  General  Electric.  1820  R.  P.  M. 

5  H.  P.  Paraeon,  900  R.  P.  M. 

3'.;  H.  P.  Paragon.  lOOOR.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P  M. 

ly.  H.  p.  General  Elccirlc.  1800  R.  P.  M. 

1  H.  P.  Lundell.  ivon  R.  p.  M. 


500  V.  DIRECT  CURRENT. 

25  n.  p.  Crocker  Wheeler.  750  R.  P.  M. 

15  H.  P.  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric.  W50  E.  P.  M. 

Ill  H.  P.  Simpson.  2000  R.  P.  M. 

7>-;  H  P.  Crocker  Wbesler.  1575  R.  P.  M. 

7J4  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  C  &  C.  1030  R.  P.  M. 

6  H.  P.  Westinghouse.  1050  R.  P.  M. 

5  H.  P.  C.  .t  C.  If.OO  R.  K.  M. 

3  H.  P.  Jcnnv,  1600  R.  P  M. 


ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  CHICAGO. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished  sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  310  Marquette  Bldg..  Chicago. 


CHiCACO    EDISON   COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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IS 


If  you  don't  give 
your  subscribers 

Automatic 
Telephone 

Service 


you  don't  give  them 
THE  BEST. 


Write  for 
Our  Catalogue. 


AUTOMATIC 
ELECTRIC 
COMPANY 

CHICAGO, 
U.  S.  A. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  o£ 
an  expensive  one.  Send  for 
sample. 

HERE  Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


PRESS 

..DOWN 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Crouse^Hlnds" 

133  S.  Clinton  St. 
CHICAGO 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


ti 


ALPHADUGT 


J5 


The    highest    achievement   In  the  art   of 
interior  conduit  construction. 


^t^i 


oONDt,,^        * 


FOR  ELECTRIC  WIRES. 


ALPHADUCT  MFG.  GO. 

B22  West  22d  Street.  New  York. 
303  Fisher  Building,  Chicago. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

43-49  So.  Canal  St.,     :     Chicago 


THE  TELEPHONE  HAND-BOOK 

ET 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PCBLieHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  .510  Marquette  Biilldlog.  Chicago. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both   Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


FLOTilVA? 

Ves.  I'm  goins- 

Well,  tberc-'s  jcmething  netn  I'oryou  to 

coDsider.     The 

SOUTHERN  RAILWAY 

in  conneciion  with  the 
Queen  (^  Crescervt  R-o\jte 

will  TAKE  YOU  DOWN  ONE  WAYand 
BRING  YOU  BACK  ANOTHER,  fora 

slight  advance  in  the  regular  uimer 
tourist  rate. 

Low  round-trip  rates  now  in  effect  to 
all  tourist  points  in  Florida  and  the 
South.  Good  connections,  through  sleep- 
ers, fine  equipmen:,    best  of  everything. 

On  JANUAR.Y  II,  1904,  the 
"Chicago  ^  FloridaL  Special" 
and  the"FloridaL  Limited" 

with  throagh  FaUman  sleepers,  dinia?,  citiO 
aadobservaCioncJirs.  will  a^aincoln'o  service 
Chicago  to  St.  AugTJScine.  via  Cic-tncati.  Chat- 
tanooga, Atlanta  and  Jacksonville-  For  throuch 
sleeping  car  resen.-ations.  Uterature  ana  fall 
particulars,  write 

J.  S.  McCVLLOUGH.  N.  W.  P.  A. 

Phone  Har.  1813.    225  Dearborn  St..  Chicago.  Ill 

G.  B.  ALLZN.  A.  G.  P.  A..  St.  Lonis.  Mo. 
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TKe  Kellogg  Switchboard 
®  Supply  Company 

Annoxinces  the  PubIica.tion  of 

BULLETIN  No.  8 

Written  by  RAY  H.  MANSON 

We  R^eprint  the  Criticism  Given  in  th*  Electrica.1   R-evlew  : 

THE  KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 
Chxago,  111.,  has  published  a  souvenir  bullet'n  deacripilve  of  mag- 
neto telephones.  Tbis  is  one  of  the  handsomest  pieces  of  telephone 
literature  which  any  company  has  had  the  good  fortune  to  produce. 
The  typography  and  illustrations  are  excellent,  and  the  cover  is  arti^- 
tic  to  a  high  degree.  The  information  given  in  this  bulletin  is  valu- 
able and  may  be  looked  up  with  profit  by  not  only  the  prospecilve 
exchange  operator,  luit  by  the  telephoLe  engineer  as  well. 

We  Sh&Il  Gla.dly  FvirnlsK  Copies  orv  Receipt  of   Request 

Kellogg  SwitchboaLrd  (W, 
Sxjpply  Company 

GREEN     AND     CONGRESS     STREETS 

CHICAGO 


346  Broa^dwa^y 
New  York 


Electric  Bldg 
Clevol&rvd 


Keystorve  Telephone  BIdg 
Phll&delpKla 


INTERNATIONAL" 

Mechanical  self-restoring  Drop  Switchboard, 

JUST  OUT 

But  nearly  2,000  drops  capacity  and  complete  Cen- 
tral Office  Equipment  have  already  been  sold.  It 
is  full  of  new  up-to-date  substantial  features. 

A   MONEY  AND  TIME   SAVER. 

A  sample  of  the  working  parts  will  be  sent  to  pros- 
pective purchasers  on  request.  We  manufacture 
everything  in  the  way  of  apparatus  for  any  tele- 
phone system. 

INTERNATIONAL  TELEPHONE  MANUFACTURING  GO. 

CHICAGO,  U.  S.  A. 


Eacsy  to  Adjvist 

AND 

Self-Corvta^irved 

in  FoLct  A 

Perfect    R.irvger 


COMPLETE  RINQER  WITH  QONOS. 


The    acljiistnient   can    be  changed    by    turning    a    simple    screw. 
Printed  matter  mailed  upon  request. 


Stromberg  -  Ce^rlsorv 
Tel.  Mfg.  Co. 

General  and  EaLstern  Office.     ROCHESTER.  N.  Y. 

S&Ies    Department,    Chicago,    111, 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


R    I 

ARRANGED   IN   BOOK   FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Chicago. 


Transmitter    Receiver 


CLARK 
WIRELESS 
^SYSTEM 


Standard   Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Colls  for  Automobiles,  Gas  Engines,  Etc. 

electrical"specialties 

Bb  Sontebodym     Send   Your   Own 
Messagesm       "  Buy "     Wirslessm 

No.   8  Bulletin  Just  Out.    Send  Stamp. 


January  l6,   1904 
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Cy^/  'Dealers  faKe        ^^^^      N 

and  read  between  the  lines  of  the  report  given  in  this  paper  of  the  North- 
western Cedarmen's  Convention.  The  svipply  of  cedaLr  is  raLpidly 
being  exhausted  in  the  states  of  Michigan,  Wisconsin  and  Minnesota, 
and  the  prospects  are  that  prices  will  advance  proportionately.' 
Complete  your  stock  NOW  and  reap  the  benefit  of  the  present   low  prices. 

We  have  seven  distributing  yards  and   can  ship  promptly  to  any  desti- 
nation— forty  years'  experience. 

Address  all  inquiries  to  the  main  office: 

1211-12-13  MaLrqviette  Bviilding 
CHICAGO 

William  Mueller  Company 


^ 


1 


H.  N.  FENNER,  President 

IME\A/ 

IVI  a  ^  hi  i  n  c 

Brc:iding,  Taping, 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNIGHT,  Treasurer 

rT    COIVIF=>/VIMY 

Eleci:rical    \A/iros 

Measuring  Maclnines.    Cable  Covering  Braiders 

PROVIDENCE,  R.  1.,  U.  S.  A. 

EIMGUAIMD     BUI 

MANUFACTURERS  OF 

&ry   -for   Insuila-tins 

Winding,  Twinning,  Cabling,  Stranding,  Polishing  and 
F-IIME     CASTIIMOS     A.     SP>I 

TREET, 

READ  THE 


ELECTRICAL  PAPER. 


Judged  by  Results  XwHEREVER  you  see  this/     Not  Luck 


Our  product  leads  all   others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.     An  invest- 
ment of  \  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 


YOU  ARE  REMINDED 

OF 

TOP  NOTCH 

QUALITY, 


but    hard  work,   experience, 
brains,  energy,  time,  money,  intel- 
ligence   and  common    sense    have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our   goods   deliver     the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  GO. 

CHICAGO,  ILL. 


SWEDISH-AMERICAN  TELEPHONE  CO. 

CHICAGO,  ILL. 
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Pittsburg&Lake  Superior  Iron  Co., 

ESCANABA,  MICHIGAN. 

PRODUCERS  AND  WHOLESALERS 


FROM  THE  STUMP 


TO  THE  LINE 


I 


WE  ALWAYS  CARRY  A  LARGE 
STOCK  OF  ALL  SIZES  OF 
WHITE  CEDAR  POLES,  AND 
HAVING  YARDS  ON  ALL  PRIN- 
CIPAL RAILROADS  IN  NORTH- 
ERN MICHIGAN  AND  MINNE- 
SOTA, ARE  IN  POSITION  TO 
MAKE  IMMEDIATE  SHIPMENT. 


January   i6,   1 904 
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OUR  POSITION  IN  THE 

CEDAR  POLE 

X  R  ^^   D  E) 


The  majority  of  the  firms  engaged  in  the  cedar  business  act  as  middlemen  only, 
owning  no  timber  and  handling  as  wholesalers  cedar  products  produced  by  others. 
Our  business  combines  the  production  and  wholesale  handling  of  every  variety  of 
white  cedar    product. 

WE  PRODUCE  WITH  OUR  OWN  CAMPS 
AND  JOBBERS  FROM  OUR  OWN  TIMBER 
A  MAJORITY  OF  THE  STOCK  WE  HANDLE 

We  own  and  control  in  Marinette  County,  Wis.,  and  in  Menominee,  Alger,  School- 
craft, Marquette  and  Ontonagon  Counties,  in  the  Upper  Peninsula  of  Michigan, 
cedar  timber  covering  over  100,000  acres,  which  at  our  present  rate  of  cutting 
will  supply  our  trade  for  the  next  ten  years. 

THIS  REPRESENTS  THE  LARGEST  HOLDING  OF 
CEDAR.  TIMBER.  BY  ANY  FIRM  IN  THE  CEDAR 
BUSINESS  IN  THIS  SECTION  OF  THE  COUNTRY. 

Our  yards  are  so  located  that  we  can  ship  quicl<ly  to  any  point  in  the  United  States 
stoctc  cut  from  the  choicest  timber  remaining  in  this  northern  country. 


-YARDS- 


WAGNER. 

McAllister 

PACKARD      . 

KOSS 

LONGR.IE 


WIS. 

WIS. 

WIS. 

MICH. 

MICH. 


GARDNER 
SW  ANSON 
ARNOLD     . 
NATHAN 
MUNISING 


MICH. 
MICH. 
MICH. 
MICH. 
MICH. 


PETREL     . 

.    MICH. 

METSER. 

MICH. 

STAR  SIDING    . 

.    MICH. 

ONTONAGON 

MICH. 

L-ANSE 

.    MICH. 

CHASSELL 

Write  for  copy  of  our  Telegr&pK  Code. 


MICH. 


CH  WORCESTER  CO. 
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YARDS  -  N£W  OULUTH , /VU«W.-  FtOODWOOO,  M/NN.  -  WELLERS. MINAI. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YADHQ-  i  IDAHO. 

YARDS.  ]  MOMTAMA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


Seek  where  you    will 
Try  as  you  may 
And  you  will  find 
No  poles  that  will 
Do  as  well 
As  our  Juniper  Poles 
Right  from  the  South 
Don't  delay  in 
ordering 
Standara  Pole  &   Tie  Go, 

Dspeyslar  3nd  Front  Sta., 


CEDAR 


WRITE 


POLES 


PRICES 


Western  Electrician 

Want  Ads 


Resul-ts. 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


On  receipt  oL 


10  CENTS 

.  .  We  will  send  you  a 


Mm  Electriciafl 


looiiM  Mt 


FOR   I904. 

Every  Lighting  man  should 
have  one. 


ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldy..  CHICAGO. 


A 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Micti. 


Cedar 


TORREY 
CEDAR  CO., 

CUNTONVILLE,  WIS. 

Large  Slocli  Constantly  on  Hand 


Poles 


THE  BEST  ANSWER  TO  A  QOESTION 

On  Wiring,  can  befound  in  the  New  Book, 

"WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WTienever  you  are  asked  a  qnestion  on  Wiring,  refer  the 
questioner  to  this  book,  and  he  will  find  irhat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Eeslstance,  Electromotlre  Force  anrt  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculating  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wlrms  3  Point,  4  Point,  Head  Light  and  Heat  Kegiilating  Switches. 

27  TABL,ES  ON  WIB1\&  A>D  VAXCABI-E  DATA. 

Ohm's  laiv  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7i  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

510  Marquette  PUiPAPn 

Buiidino.     LnlUHuU. 


ELECTRICIAN  PUBLISHING  CO. 


TIESls 
POLES 


Yellow   Pine  stock,  100.000  M»r\\jf»ct\ireel   by 

?.«//.« ^;o?.ri;r„-Jra-.?/.^:ECCLESTOHLUMBERC 

fc  i  (Southern  WMte  Cedar)      29  Broadway,  NEW  YORK. 

J  >   lor^g  Iea.f  Yellow    Pine 

I  /  octa^gonal  e.nd  square, 

"  \  CKestnut  and  Cypress.    '. 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft, 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  Marquette  BIdg.,        Chicago. 


Central  Manufacturing  Go. 

Cbattanooga, 

Tccn. 

Mfrs.  and 

Dealers  in 

Yellow  Fine, 
OroEs  Arms, 
Looast  Plus, 
Oat  Fits,  Electrical  Uoslliiec  Oil  Braekets. 

LARGE  STOCK8  uN  HAND. 

DeUTered  prlce..»  quoted.  F.  O.  B  ceirfl,  year  city, 
In  any  quantity. 

BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co..  B 1 0  Marquette  BIdg.,  Chleigo. 


CEDAR  POLES 


OF  ALL  LENGTHS 
AND    SIZES 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 
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CEDAR-PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POLES)     CHICAQO.  ^  (WESTERN     P  QL-ES  )  SPDKAN  E.    WASH. 

ADDRESS      INQUIRIES    TO      GENERAL      OFFICES        TRIBUNE      BLDG.    CHICAGO. 


WHAT  ABOUT  YOUR  CEDAR  CONTRACT?  POLES 


Have  you  bought  tiie  poles  and  ties  yiui  will  want  this  season?  Are 
you  ready  t<>  buy?  We  are  ready  to  ship  any  time,  and  can  quote  de- 
livered prices  bv  return  mail.     Let  us  hear  fri_>m  vou. 

MALTBY  LUMBER  COMPANY  1°^^^"^;^;''  ^.Tc^i: 

PIttsbui-g  Agents,  TIPPER  dt  PATTOX,  50»  Empire  BldJs. 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiriea  always. 


TIES        POLES       TIES 


ELMOREFOWIERJACOBSC? 


I 


POLES        TIES 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 ID  Chamber  of  Commerce,  Chicago,  ill. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  lor  Delivered  Prices. 


CLOQUET  TIE  &  POST  CO.,  Gloquet, 

PRODUCERS    OF 

RAILROAD    TIES,    CEDAR    POLES, 


POSTS,  PILING,  ETC. 


BRANCH  OFFICES:  DULUTH,  MINN.  FLOODWOOD,  MINN.  BREVATOR,  MINN. 


%v                                                       /# 

PINS  """H!^?^^""  BRACKETS 

■    ■■■'»    Locust  and  0«1<  Pins  and  Brackets.    ■^■■■■^■»"   ■    ^ 

POLE   DEALERS    ADVERTISING 
IN       THE       WESTERN       ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT   RESULTS     BECAUSE    IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL    BUYERS    OF     POLES. 
TRY  A  CARD. 

WHITE    CEDAR    POLES 

Fine  stock  and  either  immediate  ("48  hour)  or  future 
fihiiimenls,  as  .vou  like  it.    May  we  <iuoie  you  prices 

nA/%P     JD,     Ull     1       O/^         1003  Lumber  Exchange, 
r^MVjt    OL    niUU    l^vr-       minnfapolir,  minn. 

^                                                      ^ 

nni  EC   TIES  CROSS  ARMS  AND  YELLOW  PINE 

B'lll     Bi  ^^        1   Ibw)  to  order.    Write  us  your  requirements. 

■    WfcfcWj  H.H.MAUS&C0.."-'420WalnutSt.,Piiilailelphla,Pa. 

IT'S  ALL  RIGHT 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 


^  l<3         IV/1  S^r-au*^***: 


■  lldli-tp*.     ^  l-»  lcss*cr«: 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chrcago. 
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Westinghouse 

A.  C.  Series  Arc  Lighting  System 


A  very  important  feature  in  the  design 
of  the  lamp  is  the  means  provided  for 
a  separate  and  thorough  ventilation  of 
the  mechanism  and  arc  chambers.  The 
mechanism  chamber  while  thoroughly 
waterproof,  is  ventilated  in  such  a 
manner  as  to  cause  a  free  circulation  of 
air,  insuring  low  running  temperature  of 
the  working  parts. 


The  form  adopted  for  the  Westinghouse 
Constant  Current  Regulating  Trans= 
former  is  that  of  the  repulsion  coil  trans= 
former  type,  which  permits  of  insulation 
between  the  arc  circuits  and  primary 
line,  and  also  allows  the  circuits  to  be 
operated  at  a  high  power  factor. 


Indoor  Lamp. 


Regulating  Transformer. 


For  further  particulars  address 

Westinghouse  Electric  &  Mfg.  Co. 

Sales  Offices  in  every  L^rge  City.  Pittsburg,    Pa. 


Westinghouse 

Automobile  Charging  Outfits 


WestinKhouseAlternatingCurrenCMotor—Qenerator  Set  Part  of  Charging  Outfit.  Sales  Offices  In  all  Large  Cities. 


For  charging  automobiles  singly,  or  any 
number  simultaneously. 

Designed    to    meet    the    majority    of    line 
conditions  for  any  number  of  cells. 

Write  for  Circular  1061. 

Westinghouse  Electric  &  Mfg  Co. 

Pittsburg,  Pa. 
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Crocker-  Wheeler 
Company, 


AMPERE, 


N.J, 


Msnufaciurors  of 

EleotrlcBl 
Machinery 

AMD 

Engineers 

For  the  Modernizing 

of  tite  Macliine  Sftop. 


This  Vertical  Type  Motor  has 
been  adapted  to  an  old  tool,  making 
it   a   complete  and  up-to-date  unit. 


SALES  OFFICES  IN  ALL  LARGE  CITIES. 


EWING-MERKLE  ELECTRIC  GO. 

Yoked  Together. 


Tllt^gtn  vAA^^J- 


igo4  is  here.  1904  promises  to  be  the  greatest  year  in  the  history  of  tlie 
American  nation.  1904  should  mean  a  great  deal  to  both  of  us.  It  is  to  this 
end  that  we  want  to  work — that  we  want  to  assist  you  in  every  possible  way. 

We  are  going  to  have  a  lot  of  new  things  to  show  you  this  year.  We  are 
adding  greatly  to  our  force  and  facilities,  and  we  know  that  if  you  will  just 
pull  with  us  we  will  both  make  more  money. 

We  have  only  thanks  to  offer  for  the  patronage  we  received  during  our 
first  year  of  business.  We  are  very  proud  of  our  record;  we  want  you  to  feel 
the  same  way.     Helping  you  means  helping  ourselves. 

If  you  have  not  given  us  an  order  yet,  you  don't  really  know  what  great 
advantage  there  is  in  dealing  with  us.  Remember,  froni  cellar  to  roof  we 
carry  everything  electrical,  supplies  of  all  sorts  —  Dynamos,  Motors,  Tele- 
phones, Telephone  Supplies,-ana  in  fact  everything  pertaining  to  the  electri- 
cal problem. 

In  conclusion,  "EVERBEST"  in  190415  going  to  be  as  "EVERBEST"  as 
ever;  it  can't  be  better. 

EWING-MERKLE  ELECTRIC  CO. 

ST.  LOUIS,  MO.,  U.  S.  A. 


¥WWfff¥WWl¥i¥i 


FORT  WAYNE 
ELECTRIC  WORKS 


"WOOD"  LIGHTING  AND  POWER  SYSTEMS. 


TYPE  A  REGULATION 

The  shell  type  transformer  con- 
structed as  is  the  "Wood"  Type 
A,  with  interspersed  primary 
and  secondary  windings  is  THE- 
ORETICALLY capable  of  giving 
closer  regulation  than  any  other 
standard  commercial  design. 


t 


CROSS   SECTION    OF    CORE   AND  COILS. 

Efficient  use  is  made  of  ever;  inch  of  space  and 
a  most  liberal  use  of  copper  is  made  possible  in 
Type  A  Transformers  by  the  above  constructioa. 


Type  A  Transformers  maintain 
an  average  regulation  of  two 
per  cent,  from  no  load  to  full 
load  and  preserve  equal  volt- 
ages on  both  sides  of  three- 
wire  circuit  with  maximum 
unbalanced  conditions. 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  OfTlces  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOU  IS,  ATLANTA,  YOKOHAMA. 


vvwilWVIItvv 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  Engine. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENQIHES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELEGTRIC  LI6HT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND    AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mectumical  purposes,  in  sheets 
tubes,  rod*  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     AUSTIN     &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  nrSULATED  WIRE  &  CABLE  CO., 

WORKS:  Rayonne,  N.J.  114-110  LIBERTY  STBEET,  H.  Y. 


L^  TE^T 


=CO  B£ 


ATT'ROVE'D 


This  meBLns 

YOST 
SOCKETS 

meet  a.11 

CODE 
REQUIREMENTS 

Do  you  appreciate  the 
importa.i\ce     of     this? 

Have  you  our  Booklet? 


Yost  Electric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


§UCCESSrUL 
HEATING 


IS  ASSURED 


■«--'"te^ 


WITH   THE 


Sturtevant 
Blower  System 

B.  F.  STURTEVANT  CO. 

BOSTON 


PhlladelpKia 


Chicago 


London 

114 


u 


B" 


ROTARY  FLUSH 


SWITCHES. 


m 


^ 


^ 


/ 


THE  HIGHEST 

GRADE  IN 

EVERY  PARTICULAR, 

MANUFACTURED  BV 

THE  HART  MFG.  CO. 

HARTFORD,  CONN. 


Est.  ise3. 


Inc.  1895. 


^Black  Diamond  File  Works  I 

J* 
?♦ 
}♦ 

^  oca  coons  AHU  op;  SASLE  ISf  every  LEADINe  BAKD\t-AKE  W 
%\  STOKE  VS  THE  l-XiTE»  STATES  AKD  CASADA,  \^ 

I    G.  I H.  BURNETT  COMPANY,   | 

Ji  PHILADELPHIA,    PA.  J 


Twelv* 

Awarded  at 
International 
4^      Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  Of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J, 


-AGENCIES    AND    BRANCHES - 


New  York  Chicago  Cleveland  San  Francisco  Philadelphia  Atlanta 


f 


TOI  11117,    $3.00  Per  Aiiui. 


CHICAGO,  JANUARY  23,  1904. 


10  Cents  a  Copy. 


No.  4, 


SIIVIPLEyV  WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

'^""r^hixson""^'       The  simplex  Electrical  Co., 

MonadMck  Block,  CHICAGO.  I   10  State  Street,  BOSTON,  MASS. 


1889— Paris  l&xposition. 
Medal  for  Bnbber  Insulation. 

1893-World's  Fair, 
Medal  for  Bnbber  Insulation. 


TRADEMARK. 


THE  ISTAKDABD  FOB 

BIJBBEB  IXSriiATIOHr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""iSr  Wires. 
THE  OKONITE  CO.,  Ltd 

TSSrik  chSe."'.  \  «''"»8»'»-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Sufi, 
W.  H.Hodgins.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUIMARINE  AND  INSIDE  USE^ 

TELBPHONB,  TBLBQRAPH  AND  PIRB  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  jrONESBOBO,  IHA, 


CHICAGO    INSULATED    WIRE   CO.. 


152-154  LAKE  STR.EET. 


Ba^re  a^-nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


inAsr  MANN 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

IVatlonal  Code  Htsndard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

as^EARCUv'sTRkET.  "^i"  <"'■<=*  '^^  Factory,  TRENTON.  H.  lb 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Bookery,     WeBtlnghouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.        Pblladelpbia,  Pa. 
10  Post  Olfice  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covared  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


THOUSANDS  IN  USE. 

Motors,  Vt  h.  p.  to  100  h.  p. 

Uynamos.  1  k.  w.  to  lb  k.  w. 

Highest  Quality.     Re»aiiabla  Pricr. 

THEHOBARrELECTRlCMFG.CO. 

TROY,  OHIO. 


BASOLINE  MOTOR  CASTINGS 

-FOR- 

BICrCLES,  AUTOIVIOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


w>w& 


EifcreScent  Soldering  Stick 


CRESCENT   CO. 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  and  Plastic,  Not  Brittle ! 

Entirely  different  from  any  other:   no  waste;   no 
sputtering;   nocorroslon.    Write    for  free  sample. 
403   OMAHA   BLDC,  CHICAGO. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Maouf.ctur.rs  of 

Electric  Globes  and  Shade*,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOQUES    SENT    ON    REQUEST 


Magnets  and  All  Kinds  of  Coll  Windings  of  Innlated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


EMPIRE  WIRE  ^o^PANY. 

nAONET     WIRE     AND     BARE 
AND   TINNED   COPPER   WIRE. 


PAcroe/Bs]  fSsor/M^k 


CHICAQO  OPPICBj 


AND  STOCK       I  *•'  "•   ''""  BVRBN  ST. 


H.  N.  FENNER,  President 

IME\A^     EIMOL 

IVIachinery  -for 

Brt^iding,  Taping,  Winding,  Twinning, 

F-IIMI 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 

.AND     BIJITT 

MANUFACTURERS  OF 

Inscila-ting  Ell 

Cabling,  Stranding,  Polishing  and  Measuri 
E     ^A.STINOS    A.    SiBB^i,A 

RUSSELL  W.  KNiCHT,  Treasurer 

COIVIF>AIMY 
ec-trical   \A/iros 

ig  Machines.    Cable  Covering  Braiders 
l-TY 

EVIDENCE,  R.  i.,  U.  S.  A. 

- 

PRC 

WESTON  EiecMcal  In^tMeni  Os., 

-■iiW^'  Waverly  Park,  NEWARK,  N.  J. 

^  Aminetirs,    Milammetert, 

eroiHid  Detectirs  ud  Circuit  Testers, 
Oiimmeters,  Portaiiie  Gainnometert. 


Our  Portable  Instruments  are  recogrnzed  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our   Station    Voltmeters  and  Ammeters  a'e 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

LONDON  —Elliott 
Lewisham. 


Bros. ,     Century     Works, 


WestOB  Standard  Portable  Direct 
Beadine  Slllll'valtnieter. 


BERLIN— BuFCq,eas    "Weston   Blectricai   In- 
strument Co  ,  Rittcrrstr&S8ti  No.  68. 

Paris,  France— E.  H.  Cadiot,  12  Rue  St.  Georgea. 

arew  York  OflIce-74  Cortlandt  Street 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WDRKs  TKtWTON,    N.   J. 


New  York 


Chicago 


-AGENCIES    AND    BRANCHES - 

Cleveland  San  Francisco 


Philadelphia 
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We   Build 


Electrical    Machinery 


in  capacities  up  to 


1500   K. W. 


Large  Engine  Type  Alternator  Under  Construction  in  Our  Works 

Our  machines  are  modern  in  design,  accurate  in  construction  and  unequaled 
in  performance.    Write  for  further  information. 


National  Electric  Company 


New  York:     135  Broadway 
Chicago:     Old  Colony  Bldg. 


Milwaukee 


Pittsburg:    Oellatly  &  Co. 
Seattle  and        f  Kilbourne   & 
San  Francisco:  t  Clark  Co. 


January  23,  1904 
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TheElectric  StorageBatteryCo. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


'Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRIOC    LISTS    AND    SESCRIPTIVK    BULLETINS    FORWARDED    UPON    RC«UEST. 


SALES  OFFICES 

PHiLiDZLPHl*.           Ni-w  York,              Bobtoh.              Chicaoo.             Baltimobb,                St.  Louis.              San  Feakcisco,  Cleteland,                     Canada,                            Havasa.  CnuA, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bldg.          Rialto  Bldg.  Citizens' Bldg.         Canadian  General        G.  F.  Greenwood.  Manager, 

and  19th  St. Trust  Bldg.  Electric  Co..  Ltd.  Toronto          34  Empedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


^   CARBONS 

CONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  alUkinds  and  for  all  purposes. 


AMERICAN  BRAND 
wtATnCRPROOr  WIBE  AKDCABltS 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  shipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  lo  low  as  to  necessitate  eternal 
(igllance  In  cutting  costs  to  a  mlnlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  experiment  witli  poor  materials.  Tills  explains  iiie  popularity  of 


408  N.  J.  R.  R, 


A.  K  E  R 

Ave.,  NEWARK,  N. 


A    OO  .  'S 

J.  I20  LIBERTY  ST.,  NEW  YORK. 


IIMLJIVI 


We  Duy  ana 

Refine 
Platinum 
Scrap  also. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 1 1 

Allls-Cbalmers  Company 22 

Alio  way  Electric  Co — 

Alphaduct  Mfg.  Co II 

American  Battery  Co — 

American  Circular  Loom  Go. 21 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 17 

Amer.  Electrical  Heater  Co.. — 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works.. U 
Amer.  Insul.  Wire  &  Cable  Co.  3 
American  Refl.&  Lighting  Co.  5 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.Power  Stat.  Co..  17 
Automatic  Electric  Co H 

Babcock  &  Wilcox  Co — 

BaiD,  For6e 11 

eaker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company.  Q.  &  H 22 

Beardslee  Chandelier  Mfg. Co.  10 

Beidler  &  Co. ,  Francis — 

Berthold  &  Jennings 18 

BosBert  El.  Construction  Co. .  10 

Brooks,  Hall  L 19 

Brown.  Chas.  L 17 

Bryan-Marsh  Company  — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 9 

Burch.  Edward  P 17 

Butterfleld.  J.  P — 

Byllesby  &  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P — 

Carney  Bros.  Co 19 

Central  Electric  Co 5 

Cantral  Manulacturing  Co..  — 


Century  Electric  Co — 

Chicago  &  Alton  Ry — 

Chicago  Die  &  Electric  Co...— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...  11 
(Chicago  Insulated  Wire  Co..   1 

Chicago  Mica  Co 10 

C.M.&St.  P.  R.R — 

Clark  Wirel.Tel&  Tel  Co.,T.E.20 

Cloquet  Tie  &  Post  Co — 

Columbia  Incand.  Lamp  Co.. — 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

CoolldgeCo.,  Marshall  H....ly 

Crescent  Co 1 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  5 

Crouse-Hinds — 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.Company— 

D.  A.  W.  Fuse  Company — 

Dearborn  Drug  AChem.WkB.  16 
Diamond  Meter  Company  ..  — 
Dlcbey-Sutton  Carbon  Co....  4 

Dlehl  Mfg.  Co — 

Dixon  Crucible  Co.,  Joseph..  16 

Dodd.Mead&Co 21 

Drake  A  Co.,  Fred'k  J — 

Duncan  Electric  Mfg.  Co....  3 
Dustln  Co.,  Chas.  E 13 

Eccleston  Lumber  Co 18 

Economical  Elec. Lamp  Co...~ 
Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.Company 22 

Edwards  &  Co 12 

Egan,  J.  J 12 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute. — 


Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . .  16 

Empire  Wire  Co 1 

Ewlng-Merkle  Electric  Co. ..10 

Fabnestock  Transmitter  Co...  14 

Field,  C.J 8 

"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works..  Inc.21 
Fostoria    Incand.   Lamp  Co. — 

Fowler,  John  H 18 

Fowler-Jacobs  Company 18 

Freeman  &  Co..  Ernest 17 

Qenorai  Eiucinc  uo. ., 0 

Oeneral  iiugineeringCO-.Thei; 
(iuuerai     IncauucacbUl     Arc 

Liglii  (Juuipau> 8 

Qeuurtil  iucaua.  Liamp  Co.... — 
Gould  Storage  Baitery  Co....— 

Gradatone  ct  Co.,  M 5 

Gt.\Ve£.t.Smelt.JiRetinmgCo.l2 
Green  Fuel  Economizer  Co.. — 
Gregory  Electric  company  ..12 

Haller  Machine  Co 4 

Hanson  &  Tunelius  Macb.Co.li 

Hart  Mfg.  Co 2i 

Harttora   tjieam    Boiler    In- 
spection &  iUbUiunce  Co ...  16 
Hazard  Manufacturing  Co.  ..22 
Hobart  Elec.  Mig.  Company.,  i 

Hoffman,  G.  \V 12 

Holmes  Fibre-Graph.  Co 1(5 

Hopkins  A  Co.,  A.  P 18 

Humphrey,  Henry  H 1? 

Illinois  Electric  Specialty  Co.— 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubl>er  &  Gutta  Percha 
Insulating  Company 


International  TeLMfg.  Co.  ..13 

Jackson,  D.  C.  &  W.  B 17 

Jandus  Electric  Co  — 

Jeffrey  Manufacturing  Co IC 

Johnston,  Thomas  J 11 

Jones  &.  Son.  J — 

Jones  Perpetual  Ledger  Co.. .10 
Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  19 

KesterElec.  Mfg.  Co 4 

Klein  &  Sons,  Mathlaa 11 

Kohler  Brothers 17 

Kuhlman  Electric  Co 4 

Leather  Preserv.  M.  Corp....— 

Leffel  &  Co.,  James 16 

Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,H.  M.... 19 

Lowell  Model  Co 1 

Machado  <t  Roller — 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 11 

Matthews  &  Bros..  W.  N 11 

Maus  A;  Co..  H.  H 19 

McLennan  &  Company,  K 10 

McLeod,  Ward  A  Co 4 

Mechanical  Appliance  C* 20 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 1 1 

Monou  Railroad — 

Monson  Burmah  Slate  Co 11 

Moon  Mfg.  Co..  The — 

Mueller  Company,  William.. IS 
Munsell  &  Co.,  Eugene — 

National  Carbon  Co — 

National  Electric  Co 2 

National  Elec.  Signalling  Co.— 
N  ational  India  Rubber  Co . . .  .— 
National  Tel.  Supply  Co — 


For    Ol^cSAlfled    Inc3.e»:zc    of    A.<X^%rGirt±»GTi^&xx±» 


Nernst  Lamp  Co 20 

New  England  Butt  Co i 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road — 

Northwestern  Electric  Co...  12 
Norton  Elec'l  Instrument  Co.— 

OkoniteComjiany,  The 1 

Pacific  Coast  Pole  Co — 

Page  A  Hill  Co -.19 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Eefl.  Co.  — 

Pass  6i  Seymour  Inc — 

Pennsylvania  R.  R 13 

Perrizo  &.  Sons 19 

Phelan,  D.  W 19 

Phillips.  Eugene  F 11 

Phillips  Insulated  Wire  Co. .11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co IS 

Plerson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Prometheus  Elec,  Co 7 

Reislnger,  Hugo 7 

Reynolds  EL  Flasher  Mfg.Co.— 
Roebling's  Sons  Co.,  J.  A.....  1 
Safety  Ins.  Wire  &  Cable  Co.  10 

Sargent  &  Lunay — 

Sawyer-Man  Elec.  Company.— 

Schott.W.H 17 

Shelby  Electric  Company  . . .  — 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co.  ..12 

Southern  Railway U 

Sprague  Electric  Company...  9 
Standard  Elec'l  Mfg.  Co 14 


Standard  Pole  &  Tie  Co 18 

Standard  Tie  Company 20 

Standard  Dnderg.  Cable  Co..  1 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 17 

Sterling  &  Son,  W,  C 19 

SterUng  Electrical  Mfg.  Co..  7 
Sterling  Varnish  Co..  The....  12 
StllweU-BIerce  &  Smlth-Valle 

Company 13 

Stow  Mfg.  Company — 

Strom  berg-Carlson  TeL  Mfg. 

Company 14 

Sturtevant  Company.  B.  F...22 
Swedish-American  TeL  Co,  .— 

Tod  Company,  William 16 

Torrey  Cedar  Company 18 

Towers  Pin  <t  Bracket  Co 19 

Trumbull  Elec.  Co — 

Valentine-Clarb  Co.,  The  ...19 
Varley  Duplex  Magnet  Co...  i 
Vulcanized  Fiber  Company. .2? 

Wabash  R.  R — 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  &  Companj 12 

Warren  Elec  Mfg.  Co 6 

Wesco  Supply  Co — 

Western  Electnc  Company...— 

Western  EL  Supply  Co 11 

Western  Lumber  &  Pole  Co.. 18 
Westinghouse      Electric     & 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  1 

Whltmore.  A.E.., 18 

Wilmerding,  a  H 17 

Wisconsin  Central  Ry 12 

Woolley  Fdy.  &  Mach.  Wks..— 

Worcester  Company.  C  H 18 

Wrigley  ±  Co.,  Thos 12 

Yost  Electric  Mfg.  Co 22 

Young,  A.  B — 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COM PANYJ-IS  Adams  Street.  CHICAGO. 


Co. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-liBOR-TIHE-MONEY. 


KINSMAN  DOUBLE-HEAD  PORTABLE  LAMP 


For  use  on 
double  flat 
disks  used 
on  two 
sides.  Is 
adjustable 
in  two 
ways. 

Lamps 
as  large  as 
32  C.  P. 
may  be 
used. 


Send  for 
Illustrated 
booklet 
and  quota- 
tion 10 
GRIER  CO., 


Western   Representatives.      THOS, 

128  W.  Jackson  Sfvd..  Chicago. 
New    England    Representatives:     McKENNEY     & 

WATE1BURY  CO..  18i  Franklin  St..  Boston. 
Pennsylvania  Representatives:    H.  P  WHITE  CO,. 

Ltd..  Wayne  Junction.  Philadelphia,  or  to 

McLEOD,   WARD  &  CO., 

RS.    AND    PAT.NTEr  S 

27  Thames  Street,  New  York. 
BEWARE    OF    SPURIOUS    IMITATIONS. 


For  Signs,  Letters,  Flashers,  Dimmers,  Timeswitches,  Lamps, 
Rubberrings    and    anything    pertaining    to    Signs,    write    to 

HALLER  MACHINE  COMPANY 

Designers  and  Alanufacturers,  of  Sheetmetal,  Electric  ond  Machinery  Specialties 

=    CHICAGO  = 


SINGLE     AND 

POLY  PHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:    CENTURY  BLDG  ,  NEWARK,  li.l. 

OVER  FIFTEEN  THOUSAND 

(15,000)  MILES  IN  USE. 

;w;;^2v*    Hiehest  .Vward  in  its  Class  at  Paris  Exposition, 
•  1900,  and  Pan-American  E.xposltion,  Buffalo. 

1901. 


O    A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKErSCTTON  C4RB0^C0M^NY 


LANCASTER,  O.    ^ 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  request  will  mail  samples. 
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PITTSBURGH  TRANSFORMERS 


The  saving    effected    by   the   use  of  efficient  transformers   is 
wiped   out   by   the   cost  of   re-winding    and    other    repairs     if 
these   are   subject  to   frequent   burn-outs. 
No   transformer   is  truly   efficient   if  it   lacks   durability. 

SEND  FOR  A  COMPLETE  SET  OF  DESCRIPTIVE  BULLETINS. 

ELEOTRIGAL    SUPPLIES. 
264-266-268-270   FiFTH  AVENUE,  CHICAGO. 


PARAGON  REFLECTORS 


Silver=PJated 
/Mirror  Reflectors. 

A  deep  cone,  for  use  with  any  system  of 
incandescent  electric  light,  where  it  is 
desired  to  concentrate  a  very  powerful 
light  on  a  small  space.  Lined  with  silver- 
plated  mirror-plate  plass.  Increases  the 
light  from  twelve  to  fifteen  times.  Most 
valuable  in  show  windows  and  over  ma- 
chines, work-benches,  type  cases,  etc.,  etc. 

Thousands  of  this  style  used  In  show  windows. 
Get  our  Catalogue  and  Price*. 


American  Reflector  &  Lighting  Co., 

271-273   FRANKLIN   ST,.   CHICAGO. 


Russian  Exports  Exclusively 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED.  CORRESPONDENCE   INVITED 


Small  Motors 

\7jed  on  t-ndfOtdttal  machines 
buifh  the 

C-W  System 

I    gt-Ve  large  increases  tn  tool  output. 


v^-'    -.^-'.; 


Crocker-Wheeler  Company 

MaLHufacturers  a.nd  Electrical  Engineers 

AMPERE,  N.  J. 

Bra^nch  offices  In  &11  large  cities. 


'# 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSMANA/ 


Authorized  Manufacturers  of  the 


A.TTIX;     F-I-EXI 


T«JI 


'XA/II 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
•  O  Cortlandt  St.,  New  York, 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKEI 


IM.  Y. 


!iVvv'»HgK:wrrTr»»»»'»«»-*"-*-^^"^^ 
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American  Steel  &  Wire  Ce. 


Naw  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED   INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetnal. 

Jones  Perpeiual  Ledger  Co. 
Adjusters,  Cord. 

Ctescent  Co. 

Incandes  El.  Lt.  Manip.  Co. 
Adluiiters,  Inc.  l^amps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (TeL  A  TeL) 

Matthews  &  Bro..  W.  N. 
AnniLuciators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co 
Manhattan  Elec.  Supply  Co. 
Moon  Mfp  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BB|;terles  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

B  &US.  Buzzers,  Etc 

Central  Electric  Co. 
Edwards  .\:  Co. 
Electric  Appliance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Uressine. 

Ulxon  Crucible  Co..  Jos. 
Leather  PreserTer  Mlg.  Corp. 

Beltlns. 

Leather  Preserver  Mfg.  Corp. 

Bloiv'ers. 

Sturtevant  Co..B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  A  Wilcox  Co. 
QUnois  Maintenance  Co. 

Books.  Electrical. 

Drake*  Co.,  Fred'k  J. 
Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphtte  Co. 

Western  Electric  Company. 
Cable  Haneera. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
Carbons,     Points    and 

Plates, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relalnger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Castings. 

New  England  Butt  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Clxcuit  Breakers. 

Cutler- Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mfg.  Co. 

Ceal   and   Ashes    Hand- 
ling Machinery. 

JefTrey  Mfg.  Co. 
Coils  and  DIagnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Commntator  Compound. 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  &  Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Field.  C.  J. 

PlttBburg  Sewer  Pipe  &  Con- 
duit Co. 


Spra^e  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Coupling. 

Cope,  T.  J. 

Contractors  and  Electric 
Idstat  Plants. 

Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  Elec»feMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Ecclesion  Lumber  Co. 
Mannattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  co. 
Towers  Pin  &  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cut-Outs  and  Kiritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse- lllnds. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crocker -Wheeler  Co. 
Dustln  Co..  Chas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  Sl  Son,  J. 
Mecnanicai  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Co. 

f Prague  Electric  Co. 
tow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  JIfg.  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel 
Green  Fuel  Economizer  Co. 

Electric  Heating  Appl. 

American  Elec.  Heater  CD. 
Prometheus  Elec.  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  Bailirays. 
Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engrineers. 

Alloway  K^eciric  Co. 
Arnold  Elec.  PowerStat'nCo. 
Baker  &  Co..  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H, 
Burch   Edward  P. 
Butterfleld  J.  F. 
Byllesby  &  Co..  H.  M. 
Byrue  Const.  Co.,  M.  P. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co. .The 
Humphrey,  Henry  H. 
Jackson.  D.  C.  &"W.  B. 
Kobler  Brothers. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng,  G.  H. 


Electrical  Instruments. 

(Hecordlng  and  Testing.) 

Central  ElecirlcCo. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Eldredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Go. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Machado  4  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co, 

Weston  Electrical  Inst.  C3o. 
Electro- PI atine   Mach*y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators- CouTeyors. 

Jeffrey  Mfg.  Co. 
En^nes,  Has  and  Gaso- 
line. 

Lowell  Model  Co. 

Woolley  Fdy.  &  Mach.  Wks. 
Eneriues,  t^team. 

Allls-Chalmers  Company. 

Dustln  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

Oradstone  *t  Go  .  M. 
Fans  and  Fan  Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Dlehl  MftJ.  Co. 

Edison  Mfg.  Co. 

Ewiog-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

Barnett  Co.,  G.  &  H. 

Fire  Extinjsnlshers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gam  and  Elec. 

Beardslee  Chandelier  M  fg.Co. 
Flashers. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  Shafts. 

Stow  Mfg.  Co.  ' 

Forces. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  &  Electric  Go. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
^lectric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Kiecinc  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

American  Befl.A  Lighting  Co. 
Fostoria  Incan.  Lamp  Co. 
Haller  Macblne  Co. 
McLeod,  Ward  &  Co. 
Pardridge  Shade  &  Refl.  Co. 
Phtenlx  Gla.tis  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heatine   (Exhaust 

Steam). 

Amer.  District  Steam  Co. 
Beatins     and    TentUaf- 
ins  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  tramps. 

Incandesent    Electric   Light 
Manipulator  Oo. 


Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection &.  Insurance  Go. 

lasulatinc  Machinery. 

Hanson  A  Tunelitis  Mach. Go. 
New  England  Butt  Co. 
Insulators  and  insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  &  Wire  Co. 

Central  Electric  Go. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Go. 

Munsell  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Gond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Go. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co, 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandiis  Eleclric  Go. 

Manhattan  Elec.  Supply  Co. 

Nernst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electnc  Co. 

Western  Elec.  Supply  Co. 

Westlnghouee  El.  A.  Mfg.  Co. 
Ltunps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columola  Incan.  Lamp  Co. 

Economical  Elec.  Lamp  Go. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Go. 

Ewlng-Merkle  Elec.  Co. 

Fostoria  Incand,  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Nernst  Lamp  Co. 

Sawyer- Man  Elec.  Go. 

Shelby  Electric  Co. 

Standard  EIpc'1  Mfe.  Co.; 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Go. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
ijamps.      Incandescent— 

Replacers  A  Cleaners. 

Inc.  El.  Lt.    Manipulator  Go. 
I^amps,  Xernst. 

Nernst  Lamp  Go. 
r,ettt'r«.  Il4<-tal 

Ilallt^r  Miichine  fo. 
I4jEhtniiv  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons.  Matblas. 
Maernet  Wires. 

(See  Wires  and  Gables.) 
Mechanical  Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene. 

Minins  Apparatus*  Elec. 

Crocker- Wneeler  Company. 

General  Electric  Go. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motors  1. 
Name  Plates. 

Crowe  Metal  Mfg.  Co. 


Nippers  and  Pliers. 

Klein  &  Sons,  Matblas. 

Patent  Attorneys. 

Bain,  Fort^e 
Johnston.  Thomas  J, 
Phosphor  Broixze. 

Phosphor  BronzeSm.Co..Ltd. 
Platinum. 

Baker  &  Company. 
Poles  and  Ties. 

Beldler  AGO.,  Francii. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

Cloquei  Tie  A  Post  Co. 

Coolld^'e  Co.,  Marshall  H. 

Eccleston  Lumber  Co. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Hopkins  A  Co.,  A.  P. 

Kellogg  Switch.  A  Sup.  Co. 

LIndfiiey  Bros.  Co. 

Loud's  Sons  Co..  H.  M. 

Maltby  Lumber  Co. 

Maus  A  Co..  H.  H. 

Mueller  Company.  William. 

Pacific  Coast  Pole  Go. 

Page  &  em  Company. 

Perrlzo  A  Sons. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Go. 

Standard  Tie  Company. 

Sterling  &  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Whitmore,  A.  E. 

Worcester  Co.,  C.  H 
PoUsh  (Metal). 

Hoffman,  Geo.  W. 
Porcelain. 

Akron  Smoking  Pipe  Co, 

Pon'er  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Smith  Co.,  S.  Morgan. 

Stllwell-Bierce  Smith- Vaile. 
Pulleys. 

Smith  Co.,  S.  Morgan. 

Stilwell-Blerce  Smlth-Valle. 
Bail  Bonds. 

American  Steel  A  Wire  Co. 
Rail  Joints, 

Continuous  Ball  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West.Smelt.A  Refining  Co- 

Re-TFindine— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Go. 
Plerson  Electric  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Elecirlcal  Engineer  Inst. 

Second-fland  Mach^y. 

Dustln  Co.,  Chas.  E. 

Gregory  Electric  Co. 

111.  ftlaintenance  Co. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Co. 

Plerson  Electric  Co. 

Walsh's  Sons  &  Co. 
Siffns,  Electric 

Haller  Machine  Go 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  i    B. 

Sockets  A.  Keceptacles. 

Pass  vt  Seymour. 
Yost  Elec.  Mfg.  Co. 

Solderine    Sticks.  Salts 
and  Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kesicr  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speakins   Tubes. 
Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 


Wesco  Supply  Go. 
Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Specialties.      Electrical 

Mfffa  anti  i>eMi;;ner» 

llalier  Macnlne  Co. 
Speed  LndlcatorcL. 

Weston  Electrical  Inst  Co. 
SprlnsH. 

American  Steel  A  Wire  Go. 
Storage  Batteries. 

Ajuencan  Battery  Go. 

Electric  Storage  Battery  Go. 

Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Kk^ctrlc  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co, 

Ewlng-Merkle  Electric  Co. 

General  Electric  Go. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co.  ^ 

Western  Elect.  Supply  Co. 
Switchboards. 

Crouse-Hlnds. 

Gen.  Jncand.  ire  Light  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

Material    and   Switch- 
boards. 

American  El.  Telephone  Go. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahuestock  Transualtter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

National  Elec.  Signalling  Go. 

Stromberg-Canson  Tel.  M.  Co. 

Swedish-American  Tel.  Go. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Go. 
Tosffle  Bolts. 

Wrigley  &  Co.,  Thos 
Tools, 

Klein  A  Sons,  Mathlas. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Company. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Ca 

Gregory  Electric  Co. 

KuElman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlughonae  El.  A   Mfg.  Co 
TurbincH.  n'ater  Wheels 

Leffel  A  Co..  Jas. 

Stilwell-Blerce     Smlth-Valle 
Varnishes. 

Sterling  Varnish  Go. 
Tulcanlzed  Fibre. 

Vulcanized  Fibre  Co. 
WlrelensTel.  Apparatus. 

ClarkWlrel.TelATel.Co  ,T.E. 

National  Elec   SlgnalllngCo. 
Wires  and  Cables— Masr- 

net  Wires. 

American   Electrical  Works. 

Amer.  Insul.Wlre  A  Cable  Ca 

American  Steel  A  Wire  Co. 

Central  Electric  Go. 

Chicago  Insulated  Wire  Co. 

Crescent  Ins.  Wire  ACbl.  Co. 

Electric  Appliance  Co. 

Empire  Wire  Co. 

General  Electric  Go. 

Hazard  Manufacturing  Co. 

Indiana  Rub.  A  Ins.  WlreCo. 

India  Rubber  A  Qutta  Percha 
Insulating  Go. 

Kellogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Go. 

New  York  Insulated  WlreCo 

OkonlteCo.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

Roebllng's  Sons  Co.  J.  A. 

Safety  Ins.  Wire  A  <"ableCo 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Wesco  Suiijily  <^o. 

Western  Electric  Company. 

Western  Elec.  Supply  Co, 
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BEST  LIGHT                            ",^^^^^. 

LONGEST  LIFE 

STEADIEST  LIGHT     ^^fe^^^ 

LEAST 

DUST 

•TRADE     MARK- 
REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot    be    equaled    in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 

HUGO  REISINCER,  Sole  importer,       -       - 

1  1   Broadway,  NEW  YORK. 

PROMETHEUS 

ELECTRIC    HEATING    and 
COOKING    APPARATUS 

Send  for  Caialogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


STERLING    SPECIAL 


DO   YOU? 


BUY      LAMPS-OR^BUY      CANDLE      POWER 

1«    -lam      i  THIS   LAMP)      ^^ 

'°    ^^    1  averages!     ^^    ^'^ 
the  sterling  electrical  manufacturing  co. 


REGULAR      TYPE 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


f" 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturere  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PlTrSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,   KANSAS  CITY,    MO. 


J 


Bituminized  Fiber  Conduit 


Electrolysis  Proof-  Water  Proof. 


A  Smooth  Laminated  Insulator  of  Unchanging  Durability, 


It  saves  sixty  per  centum  of  freight  and  handling 
charges  and  twenty  per  centum  of  construction  cost. 

The  highest  expert  electrical  engineering  talent  is 
recognizing  and  testifying  to  the  certain  advance  and 
advantage  of  our  system  of  subway  construction  over 
all  previous  methods. 

This  conduit  is  made  on  electrical  lines. 

For  book  and  information  apply  to 


AMERICAN  CONDUIT  COMPANY, 

I  70  Broadway,    336  MacySt.,    822  Manhattan  BIdg., 

NEW  YORK,  N.Y.     LOS  ANGELES,  CAL.  CHICAGO,  ILL. 

Or  to  any  of  the  offices  of  the 
WESTERN    ELECTRIC   COMPANY. 


ELEGTRiCITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  82.50. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  •  •  ci-ilOA.oa. 


Stanley    Recording    Wattmeter    for    Alternating    Current    Circuits 


UIPU    niACC    Balanced  Thrust— Model  H-Metal   or  Glass  CoverAir    I  HW    DDIPC 

niUn    ULAOu       Tight;  Moisture  Tight;  Dust  Tight;  Insect  Tight.       LUlT    rnlUC 

Mo  Jewel  Wear  Front  Hammer  or  Side  Thrust. 

Lightest  Weight  Moving  Parts  Perfect  Spring  Snpport  Highest  Erfective  Torque 

No  Change  Braking  Air  Gap  by  Temperature 

Complete  Magnetic  Shield  Against  Short*Circaits 


Perfect  Seal  Protection  Against  Tampering 


Compensation  for  Inductive  Lag 


No  "Kicking"  or  "Pusher"  Auxiliary  Friction  Devices 
Simple;  Durable;  All  Parts  Readily  Accessible 

Pre-Eminently  the  Best  Contact  Bearing  Me'er 
Competition  on  Merits  Challenged 
Ranks  Next  to  Stanley  Magnetic  Suspension  Wattmeters 


Send  for  Bulletins  Illustrating  and  Describing  Meters. 


Manufactory  and 
Sales  OfBces: 


S  T  A.  IM   I-  e  1 

GREAT  BARRINGTON  MASS.,  U.  S.  A. 


IIMSTRUIVIEN-r      OO. 


European  Office: 
Xo.  23  Boulevard  des  Iialiens,  Paris,  France. 


FOR  PACIFIC  COAST, 

Jno.    Martin    &    Co. 

69  to  75  New  Montgomery  St.,  San  Francisco,  Cal. 
Douglass  Building.  Los  Angeles,  Cal. 
Pioneer  Building,  Seattle,  Wash. 


FOR    COLORADO,    IDAHO.    MONTANA. 
WYOMING.  NEW  MEXICO,  UTAH, 

Tbe     Hendrie  -  Bolthoff    JIanfg. 
and    Snpply    Co. 

Denver.  Colorado. 


FOR  MEXICO, 

Victor   31.    Braschi   &   Bro. 

El  Almricen  de  Las  Minas. 
Apartado  830,  Mexico  Citj:. 
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FIELD  CLAY  CONDUITS 


Order  nowf  for 
your  1904  re- 
quiremenis  antt 
assure  PROMPT 
DELIVERY  and 
FAVORABLE 
prices. 


Made 
Right 

Sold 
Rigitt 


Our  CONDUITS  are  MANUFACTURED  at  that  CELEBRATED  Clay  Center 

B  R  A  Z  II.,      I  N  D  . 

Also  in  OHIO,  PENNSYLVANIA  and  NEW  JERSEY 

WESTERN    AGENCIES:  g^  I  p"|E 


F.B.BADT&CO.,l504MonadnockBlock,Cliicago,lll.  c^^r^c^t.  o^^,c^^ 

^    W.  0.  NAGEL  ELECTRIC  CO.,  Toledo,  Ohio  29    BROADWAY,  NEW  YOR 

wmmmmmmmmmmmmfmmmh 


G.  I. 


EVERY  INCH 


G.  I. 


TRADE         f  ^  I  MARK 


AN  ARC  LAMP 


G.  I. 


DIRECT    AND    ALTERNATING 
CURRENT. 


BULLETINS,  BLUEPRINTS,  PHOTOGRAPHS,  ESTIMATES,  ETC,  MAILED  FREE  ON  APPLICATION. 


GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY, 

NEW    YORK,   N.   Y.,  and  all  large  cities. 
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DIRECT  CURRENT 


MOTORS 


A  WORLD  WIDE 
reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write    for    Bulletin    No.     go6ij. 


SPRAGUE 

ELECTRIC    COMPANY 


General  Offices: 
527-531  West  34th  Street,    New  York. 


Chicago  Office:  FIslier  Building. 


Bullock  Electric  Maaufacturiog  Company 


CINCrNNATF,  OHIO,  U.  S.  A. 


Radial  Drill  Driven  by. Bullock  Type  "N"  Motor. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


Wocrren 


Alternator 


It's  not  the 

Old- Fashioned 

kind  that  revolves  a  bundle  of 
copper  wire,  and  a  mysterious  set 
of  copper  rings  one  or  two  thousand 
revolutions  a  minute — takes  brushes 
and  intricate  apparatus  to  collect 
the  current  and  get  it  out  on  the 
circuit  wires. 

We  GuaranJee  What  We  Sell 


Sell    WhaLt    We    Gua.raLi\fee 


^RRENl^CTIilcj^C.^. 


S^nduskv.  O. 
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_ 


GENERAL  ELECTRIC  COMPANY'S 

Carbon  Break  Circuit  Breakers 


1     to    10,000  Amps. 
250  and  650   Volts. 


Built  for  hard  service. 
For  full  Information 
apply  to 


C5 

TYPE  C.    FORM  Q. 
1  to  75  Amps, 


TYPE  C.    FORM  K. 
(Open)  800  to  10,000  Amps. 


GENERAL  ELECTRIC  COMPANY 

Schenectady,  N.  Y.,  U.  S.  A. 

Chicago  Office  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


i?jfsrjfK's"s'i?>f'9rK'5f^5f':?i?jrjf-sf8r:?:f-sfsjS'S'!?K'5?3fK'!f!?sfsfsrs':if-:f'^'K':r3?5r!P^sf's''i^^ 
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WOT   VERY    BUSY,  EH? 


This  from  a  customer  inspecting  our  shipping  room. 
Yet  at  that  time  we  were  experiencing  one  of  the 
biggest  rush  weeks  of  the  year.  See  the  point? 
Method,  System.  No  confusion,  flurry  or  excitement. 
It's  the  cheapest  way,  too,  and  actually  saves  you 
money  besides    making    quick    shipments    possible. 


ELECTRIC  APPLIANCE  COMPANY 


•Ulectrifal   Supplies... 


92  &  94  W.  Van  Buren  St.,  .  .  CHICAGO 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 

Miniature  and  Candelabra  Sockets 
and  Recept-^cles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP   DEPT., 

Qeneral  Electric  Company,  HarrUon,  N.  J. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide. 
Impervious  to  Moisture,  Oil  or   Acid.     Send   for   Price    List   and   Samples. 


MICA    INSULATOR 


IVEJ-V^r     TTOISIi. 


CO., 

CHICA.GO. 


78-80  Cortlmdt  St.. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

Nr:W  YORK.  N.  Y. 


"C/fiCAao. 

BEST  QUALITY  LOWEST  PRICE. 


tW^KIfl 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUIVCTION  BOXES, 
ISWITCHBOAHl)^,   PAKEL    BOABDS,   STt'ITCHES,   £TC. 

U-riO.A.     ■MK%A/     -VOMK. 


EWING-MERKLE  ELECTRIC  CO. 

GUARDING    THE    TREASURE. 


W'^'\ 


During  our  first  year  of  business,  nothing  was  so  carefully  guarded 
as  our  trade-mark.  Our  trade-mark  was  the  vital  point  upon  which 
we  conducted  all  our  business.  "EVERBEST"  stood  for  "Everbest,"  and 
it's  going  to  stand  for  "Everbest"  forevermore.  We  guarded  this  trade- 
mark with  a  jealousy  that  no  new  firm  ever  experienced,  with  the  result 
that  our  business  during  our  first  year  had  a  wonderful  growth,  and  the 
new  year  finds  us  enlarging  and  developing  our  business  in  every  way. 

The  generous  response  of  our  customers  to  our  advertising  has  been 
remarkable.  "We  are  going  to  tell  you  a  lot  of  new  things  during  this 
year  that  will  be  interesting;  we  are  going  to  guard  our  reputation  closer 
than  ever  before.  We  are  going  to  help  you  to  the  end  that  it  will 
help  us. 

Remember  that  everything  we  offer  you  is  the  best  that  can  be 
had.  Our  prices  are  the  lowest  and  shipments  the  promptest;  therefore, 
why  not  trade  with  us?  Why  not  stick  with  "EVERBEST?"  It  will 
mean  money  for  both  of  us. 

EWINC-MERKLE   ELECTRIC  CO. 

ST.  LOUIS,  MO.,  U.  S.  A. 


WANTED 


You  ¥fho  arB  Troublmd  with  Sparking  and  Cutting  of  CommutmtoFm  to  Uam 

The  only  article  that  will  PREVENT  SPARKING. 
■\VIU  keep  ilie  commutator  In  good  cocdltlOQ  and 
PREVcNT  CUTTING. 

Abaotutaly  will  Mot  Gum 
The  Bruahea  ... 


BO  eta,  per  Stick,    SS.OO  par  Doxen, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick, 


Km  Mclennan  &  go,. 

Sole  Manufacture  re, 
tM>!>  Title  nn.l  Trust  Uldg..  CHICAGO,  ILL. 


BEARDSLEE  CHANDELIER  MFC  ZQr'i,TiT^KZ'^' 

GAS  &  ELECTRIC   FIXTURES -^or  the  TRADE. 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.    AVJS-riiM   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IXSUIiATED  WIRE  &  CABLE  CO., 


WORKS:  tlyonne.  N.J. 


114-116  LIBERTY  STBEET,  S.  Y. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


Our  IntercKab,ngea^ble   Lea>.f  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
Improve  yours.    Write  for  free  booklet:  "Labor  Savlnc  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO..  *""=  "'cH^Xoa'  """■ 


Januan'  23,   1904 
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FRANK  N.  PHILLIPS.  PnEsiocNT. 

C.   H.  WAQENSEIL,    TnEASURCR. 


EUGENE  p.  PHILLIPB, 

General  Manager. 


C.  ROWLAND  PHfLLIPa.  ViCE-PRKS. 
C.  R.   REMINGTON,  Jr..  5EC. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■      •  PBOVIDESCE,  B.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  V'okk  Stoee,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.l. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTO 

U.  S.  &  FOREIGN  in  I  CIl  I  U 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


M.KLEIN    &  SON 
Send  2c  stamp  for  aew  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

1  W.  *'""  R.trpn  St..  Chicaqo.  III. 


DID  YOU  EVER  COUNT 

THE    COST    OF   GUYINC? 

DO    SO    ON    YOUR    LINE    AND    YOU    WILL    FIND 
THAT    A    LOT    OF    MONEY  IS  GOING  THAT  WAY. 

USE    THE 

STOMBAUGH  GUY  ANCHOR 

AND  YOU  WILL  SAVE  A  GREAT  PART  OF  THIS 

EXPENSE. 


W.   N.   MATTHEWS  &   BRO. 
DISTRIBUTORS. 

603  Carleton  BIdg. 


ST.    LOUIS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


NEW   PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14,     Send  for  It. 

MANHAITANELECTRIC4L  SUPPLY  CO. 


New  York 


Chicago 


'^r€ 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Ctiarleston  Expositions. 

MONARCH    FIRE   APPLIANCE    CO., 
247-249  Pearl  St..  New  York  City. 


A I     ■"*■■■  ELECTRICAL 
Vl     AIL   PURPOSES 
A I    11    I    P   PLAIN  OR 
Wlafl  I    ■■  ENANIELEO. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


CHICAGO  FUSE  WIRE  &  MFG.  GO. 


MANUFACTURERS  OF- 

fiuse  W/reiiiiniiiiim 
fuse 

Stripl 


Tubulaf  Line  Fuses 
Fuse  Links 

Teleplione  Fuse  Blocks 
Telephone  Fuses 

Fusible  Links  (for  Fire  Doors) 

Outlet  Boxes,  Wire  Joints 

Send  for  new  reduced  prices  on  Wire  Joints.  We 
bave  a  complete  line  always  In  stock  and  can  quote 
you  very  interesting  prices. 


CHICAGO  FUSE  WIRE  &  MFG.  CO. 


368  Dearborn  St.,  Chicago. 


853  Broadway,  New  York. 


187  Pratt  St.,  Buflalo- 


a 


ALPHADUGT 


J? 


The    highest    achievement    In    the    art    of 
interior  conduit  construction. 


^ti^i 


FOR  ELECTRIC  WIRES. 


ALPHADUGT  MFG.  00. 

522  West  22(1  Street.  New  Yorl<. 
303  Fisher  Building,  Ciiicago. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaotnie  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
<t4.  116  &   118  Liberty  St..  New  fork. 


BRANCHEsH^jCmCAQO:^^ 


BOSTON: 
'  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K,"  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow-Bnrning  Wire. 


Priocs  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Biilldlng, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 
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WAWTKD,  FOK  SAJLE  and 
Hmitar  WAJIT  COLVJUN  advertise- 
ments {jo  words  or  2ess),  S^-S^  af^ 
insertion,-  additional  tvords  jc  each 
POSITION  "WAJTTED  advertise 
ments  (jc  tvords  or  less),  $i.oo  an  in 
vertion.    additional  zvords  2C  ench 


POSITION  WANTED. 

Electrical  Engineer,  technical  graduate.  Five 
years'  experience  in  plans  and  estimates  for 
electric  power  plants  and  electrical  equipment 
of  large  factories.  Experience  in  designing  and 
constructing  JD.  C.  and  A.  O  generators  and 
motors.  Address  BOX  295,  care  Western  Elec- 
trician, 510  Marquette  Building,  Chicago. 


POSITION  WANTED. 

By  a  thoroughly  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corporation,  or  company  contemplating  a 
large  transmission  Installation;  qualified  to 
design  and  handle  high  tension,  long  distance 
transmission  propositions.  Especially  success- 
fuUn  handling  large  bodies  of  men  to  the  best 
advantaae.  Reference  furnished.  Address  BOX 
293,  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


POSITION  WANTED. 

"Would  like  position  as  superintendent  or  gen- 
eral manager  of  good  power,  lighting  or  water 
works  plant.  Thirty-eight  years  of  age,  mar- 
ried and  have  had  very  wide  experience  build- 
ing, overhauling  and  operating  such  plants.  Am 
looking  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  than 
Si. 500  per  year.  Address  BOX  287,  car©  West- 
ern Electrician,  510  Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

Salesman  is  open  for  offers.  Experienced  in 
electrical  supplies,  apparatus  and  specialties. 
Prefer  to  handle  machinery  or  special  line. 
Good  references.  Address  BOX  296,  care  West. 
ern  Electrician,  510  Marquetle  Bld:^'..  i.'hlcaeo 


WANTED. 


Westinghouse  or  General  Electric,  Single 
Phase.  6U  cycle.  1100  volt,  100  to  120  K.  W. 
Alternator  with  exciter  and  instruments.  Must 
be  in  flrst-cIass  condition  and  late  tvpe  machine. 
Give  serial  number  of  machine.  TIBBE  ELEC- 
TRIC CO  ,  Washington,  Mo. 


WANTED. 

Three  experienced  incandescent  lamp  pales- 
men,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  tluancial 
basis.  I  did  not  want  lo  take  It  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thorouKhlv  overhauled  since  taking  possession. 
E.  E.  SECOR.  Buffalo  Center,  Iowa. 


FOR  SALE. 

At  a  bargain.  One  40-Lt.  9.6  Amp.  Westing- 
house  arc  machine,  complete  with  pulley, 
switchboard  instruments,  marble  panel,  etc. 
Also  25  Standard  and  Westinghouse  lamps  for 
same,  all  in  A-1  operatlne  condlilon.  Address 
BOX  289.  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 


Complete  new  apparatus  embodying  all  the 
most  recent  Improvements  in  machinery  em- 
ployed in  tbe  manufacture  of  incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274.  care  Western  Electrician,  51U  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 

I  want  to  sell  my  plant  in  Northern  Indiana 
for  $5,000.  I  am  not  a  practical  man  and  must 
depend  on  disinterested  help.  Will  sell  to  prao- 
tlcal  plant  operator,  who  will  take  personal 
charge,  for  small  cash  payment;balanceon  time. 
Address  BOX  297,  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


FOR  SALE. 

A  plant  In  Northern  Illinois,  80  miles  from 
Chicago,  in  tirsl-class  condition.  Owner  must 
leave  state  on  account  of  health.  This  is  a 
barjrain.  Will  make  terms  lo  suit.  Address 
BOX  298.  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 


FOR  RENT. 

Two  fine  floors  for  manufacturing  purposes. 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  .T.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


FOR  SALE. 


6  K.W.  Edison  220- volt  motor;  5  H.  P.  Eddy 
220-Tolt  motor;  1  H-P  Crocker- Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO.,  261  Wash- 
ington St.,  Newark,  N.  J. 


BIDS  FOR    ELECTRIC 
LICHTINC. 

The  city  of  Aurora,  Ind..  wants  bids  for  light- 
ing the  city  by  electricity;  75  arc  lights,  also 
incandescent  lighting  for  private  consumers. 
Population,  5,000.  Address  EUGENE  SEV- 
ERIN,  City  Clerk. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C,  until  12 
o'clock  noon,  February  2.  1904,  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  New  York.  N.  Y.,  a 
quantity  of  water-tight  bells,  lighting  wire, 
incandescent  lamps,  electrical  supplies,  ma- 
chine screws,  ash.  cedar,  cherry,  mahogany, 
oak,  white  and  yellow  pine,  poplar,  spruce, 
nickel  steel  forgings,  pipe  fittings,  radi- 
ators, brass  condenser  tubes,  boat  li'ook 
handles,  baseballs,  athletic  supplies,  oars, 
evaporated  apples,  prunes,  evaporated 
peaches,  tinned  ham,  salt  beef,  tinned 
corned  beef,  beans,  tinned  biscuit,  butter, 
tea,  ajid  various  machine  tools,  comprising 
winches,  drum  hoist,  lathes,  boring  and 
mortising  machines,  wire  cutting  machines, 
grinders,  shaper,  planer,  drop  hammer,  etc. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  navv  pay  office.  New  York. 
11.  T.  B.  HARRIS,  Paymaster  General 
U.   S.  N.  1-11-04 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Depai-tment.  Washington.  D.  C,  until  12 
o'clock  noon.  February  9,  1904.  and  pub- 
licly opened  immediately  thereafter,  to  fur- 
nish at  the  Naval  Torpedo  Station,  New- 
port, E.  I.,  a  quantity  of  mine  cases,  bat- 
tery boxes,  automatic  anchors,  torpedo 
cases,  single  conductor  cable,  dry  battery 
cells,  and  rubber  washers.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navv  pay  offices,  Newport,  R.  I.,  and  New 
York.  N.  Y.  H.  T.  B.  HARRIS,  Paymaster 
General    U,    S.   N.  1-9-04 


jEbwARos  AH;,co 


ELECTRO- 
MECHANICAL 
GONG. 


Is  entirely  encased  In  Iron  and  Is 
weatherproof.  Ihe  mechanism  Is 
very  powerful  and  gives  375  blows 
to  each  winding.  Continuous  rlrg- 
Ing  or  single  stroke. 

WESTERN  ELECTRIC  CO. 

Selling  Agents. 


fiBwyowii  H-v 


NORTHWESTERN  ELECTRIC  CO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 
REPAIR  WORK  A  SPECIALTY 


'5'regory: 

'^  ELECTRIC  cof 

■54-6a5.CU/HT0N  5T. CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  rhl.s  Compuny  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1  -400  K.  W.  Westinghouse  Allernalor, 

1-200    "       Stanley  Alternator. 

2-160    "      General  Electric  Alternators. 

3-120    " 

2-160    "       Westinghouse  500  V.  Railway  Genera- 

tOPli. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing  Varnitli, 

Sterling  Black  Air  Drying  VarnlHli, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Salford,  Mancliester.  Engtint, 


RATE.  Established  ig  years.  Sold  by  agents  aVd  dealers    all   dveb 


u . s .  M  ETAL  p 0  Lis  n  yrwi^ 


POLISHES  ALL  METALS. 


lAMPLtS    SEWT     FREE 

lOf  FMAN 

iNSt:lHDmNAPt}LIS.lHD 


FOR  SALE- MOTORS. 


220  V.  DIRECT  CURRENT. 

so  H.  P.  Westinghouse  400  R.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

7!4  U.  P.  General  Electric.  900  E.  P.  M. 

5  H.  P.  General  Electric,  1820  E.  P.  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3v,  H.  P.  Paragon,  lOOOE.  P.  M. 

2  H.  P.  General  Electric,  1025  R,  P,  M, 

2  H.  P.  Simpson.  2100  E.  P.  M. 

1«  H.  P.  General  Electric,  1800  E.  P.  M. 

1  H.  P.  Lundell,  1200  E.  P.  M. 


500  V.  DIRECT  CURRENT. 

25  H.  P.  Crocker  Wheeler,  750  R.  P.  M. 

15  H.  P.  Detroit.  1000  E.  P.  M. 

10  H.  P.  General  Electric.  1:150  E.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

71.4  H.  P.  Crocker  Wheeler,  1575  E.  P.  M. 

7%  H.  P.  Card.  775  E.  P.  M. 

6  H.  P.  C  A  C.  1030  R.  P.  M. 

5  H.  P.  Westinghouse.  1050  R.  P.  M. 

5  H.  P.  C.  &.C.  1600  R.  K.  iM. 

3  H.  P.  Jenny,  1600  E.  P  M . 


ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  CHICAGO. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railways 
convenient,  solid,  widevestibuleij  trains,  equip- 
ped with  Pullman  sleepers,  free  reclinini;  chair 
curs  and  modern  coaches  which  leave  Central 
Station.  r2th  Street  and  Park  Row  (Lake  Front,), 
Ohlcaj,'o  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cais  served  a  ia  carte. 

For  tickets  and  ftirther  information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND. Gen'l  Pass.  Agt., Milwaukee, Wis. 


THETELEPHOM  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  ;j10  ilarqiiette  Building,  Chicago. 


YOU  CAN'T  LOSE  t 

[  Scnil  For  Free  Sample  of 

I  J.  J.  Egan's  Acme  Commutator  Compound. 

'ACME  "  COMMUTATOR  ^B       '' 
COMPOUND.  ^H     i  ! 

f  No  sparUlnj,'— will  not  gum. 
■  \o  cutting— commutator  always  bright. 
Will  prevent  unnecessary  wear  of  the 
commutator  and  Increases  efficiency  of 
50c  per  stick.  SS.OOperdoz. 
All  Su]>ply  Houses  or 

i  Wanttd.  683  W.  Ohio  St.,  Chicago. 


Electric  Heating  Apparatus 

SBND  FOR  64-PAtiE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO.  Monadnock  Block. 


WE  PAY 


hig:hest  market  prices  for  scrap  copper,  brass 
end    platinum,    also  incandescent   lamp  bases, 


etc.    You  can  make 


BIG  MONEY 

In  scrap  of  this  kind.     Save  it  and  send  it  to  the 
Great    Western    Smelting    and    Refining:   Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


w± 


Pat.  Dec.  3.  ^J    1001  . 


b^ 


Wrigley's 


With 

double-fanged 

sides  and 

ridged  back. 


Patent 
Steel 

Toggle 

Bolt 


For  securlnf^  brackets  and  fixtures  to  hollow 
tiling,  marble  slabs,  steel  ceilings,  or  plas- 
tered walls  where  screws  or  nails  fail  to 
hold. 

The  only  ,Vliich  steel  Toggle  Bolt  on  the 
market  that  can  be  Inserted  In  a  -^-Inch 
hole  and  securely  anchored.  And  can  in- 
stantly be  taken  out  if  wanted  out.  The  !4- 
inch  size  can  be  inserted  in  a  VJ-lnch  hole. 

The  ]^o-inch  size  will  sustain  a  weight  of 
-iOO  lbs. 

THOMAS  WRIGLEY  &  CO. 

300-306  Dearborn  Street,  Chicago,  III. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence   Solicired. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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THE  VICTOR  TURBINE  WATER  WHEEL 


Its  high  speed,  close  regulation,  great  capacity, 
high  efficiency,  perfect  cylinder  gate  and  steady 
motion  will  particularly  commend  it  to  all  con- 
templating developing  plants  of  this  kind. 


OUR    OTHER    SPECIALTIES    ARE: 

STEAM  and  POWER  PUMPING  MACHINERY  for  all  purposes,  AIR  COMPRESSORS 
for  the  Air  Lift  system  and  general  use,  JET  and  SURFACE  CONDEN- 
SERS, AIR  PUMPS,  VACUUM  PUMPS,  STILWELL'S  FEED  WATER 
HEATERS,  FILTER  PRESSES  and  OIL  MILL  MACHINERY. 


IF  INTERESTED,  WRITE 


The 


STILWELL-BIEROE  &  SMITH-VAILE  00. 


►  A.'Vr^lM,     ^MIO. 


NEW  YORK,  Ut   Broadway. 

BOSTON,  73  Oliver  Street. 

NEW  ORLEANS.  304  Hennen  Building. 

BALTIMORE,  1607  Continental  Trust  Bulldir 


PHILADELPHIA,  619  Arch  Street. 
CHICAGO,  311  Dearborn  Street. 
LONDON.  97  Queen  Victoria  Street. 
CLEVELAND,  1 1  IS  New  England  Building. 


E.  F.  AUSTIN,  Sales  Agent.  Smilli  Block,  PITTSBURG,  PA. 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  in  any  desired  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURING  CO., 

CHICAGO,  U.  S.  A. 


CHARLES  E.  DUSTIN 


BELT-DRIVEN   ALTERNATORS. 
One  360  K.  W.   Genei-al   Electric,  2,200   volts,   60   cycles,   three-phase.    Class 

12.360-600. 
One  300  K.   W.    General   Electric.   6.000   volts,   25    cycles,   three-phase    type 

ATB.  Class  6-300-500  ;   three  bearings. 
One  300  K.  W.  General  Electric,  2,750  or  5,500  volts,  60  cycles,  two-phase, 

type  AQB,  Class  24-300-300. 
One  250  K.  W.  Warren,  2,200  volts.  125  cycles,  single-phase,  stationary  arma- 
ture, speed  572. 
One   200  K.   W.    Ft.    Wayne  "Wood,"   1,100   volts,    140   cycles,   single-phase, 

speed.  700  R.   P.  M. ;  three  bearings. 
One  180  K.   W.   General   Electric,   2,300   volts,  60  cycles,   single-phase,   type 

AS,    Class    12-180-600. 
One  ISO  K.   W.    General   Electric.  1.080  or   2,160  volts,   125    cycles,   single- 
phase,  tvpe  AS,  Class  20-180-800. 
One  150   K.   W.   Stanley,   1,100   or   2,200  volts,    133   cycles,  two-phase,   speed, 

800  R.  P.  M. 
One  150  K.  W.  General  Electric,  1,100  volts,  125  cycles,  fiingle-phase,  mono- 
cyclic type. 
One  150  K.  W.  Ft.  Wayne  "Wood."  1,100  volts,  GO  cycles,  single-phase,  type 

W.  A.   L.,  Class  16-150-450. 
One  125  K.  W.  Westinghouse.  1.100  volts.  60  cycles,  single-phase,  speed,  GOO. 
One  120  K.  W.  General  Electric,  1.040  or  2,ObO  volts,  125  cycles,  slngie-phase, 

type  AS,  Class  14-120-1070. 
Three  120  K.  W.  General  Electric.  2,080  volts,  125  cycles,  slngie-phase,  type 

A,   Class  14-120-1070. 
Two  120  K.  W.  General  Electric,  1.040  volts.  125  cycles,  single-phase,  type  A, 

Class  14-120-1070. 
One   120  K.   W.   Westinghouse,   1,100   volts,   133   cycles,  single-phase,   speed, 

1,375. 
Two  110   K.   W.   Westinghouse,   2,200  volts,    133   cycles,   single-phase,   speed 

1,375. 
Two  100   K.   W.    Ft.   Wayne  "Wood,"   1,100   volts,   140   cycles,   single-phase, 

speed,   1,050. 
One  90  K.  W.  Westinghouse.  2.200  volts.  60  cycles,  two-phase,  speed,  515. 
One  90  K.  W.  Warren.  2.200  volts.  60  cycles,  single-phase. 
Two  75  K    W.  General  Electric,  2,100  volts,  60  cycles,  two-phase,  type  AQ, 

Class  8-75-900. 
One  75  K.   W.   Westinghouse.   2.200  volts.  60   cycles,   single-phase,  speed  720. 
One  75  K.  W.  Ft.  Wayne  "Wood,"  1,100  volts,  133  cycles,  single-phase,  speed 

1.060. 
One  60  K.  W.  Westinghouse.  2,200  volts.  60  cycles,  two-phase,  speed,  900  ;  in 

excellent   condition,   complete  with   switchboard. 
One  60  K.  W.   Westinghouse.   1.100  volts.  60  cycles,   two-phase,  speed.  900. 
One  60  K.  W.  Westinghouse.  1.100  volts.  133  cycles,  single-phase,  speed.  1.600. 
Two  60  K    W.  General  Electi-ic.   1,010  volts,  125  cycles,  single-phase,  type  A, 

Class  10-60-1500. 
One  50  K.  W.  Ft.  Wavne  "Wood."  2,000  volts,  140  cycles,  single-phase,  type 

WAL.   speed. '1.400. 
Two  45   K.   W.    Westinghouse,   1,100  volts,    133   cycles,   single-phase,   speed, 

2,000. 
One  37V'    K.   W.   Ft.   Wayne  "Wood,"    1,000   volts,  140  cycles,  single-phase, 

"speed.  1.400. 
Three  35  K.  W.  Thomson-Houston.  1,040  volts,  125  cycles,  single-phase,  speed. 

1.500. 

A  proportionately  large  Stock  of  Engines,  Boilers,  Direct  Con- 
nected Units  Direct  Current  Generators  and  Motors  of  all 
standard  voltages.  Alternating  Motors,  Arc  Generators,  Arc 
Lamps  and  Transformers.  All  in  First-Cla's  Second-Hand 
Condition  and  so  Guaranteed.  SEND  FOR  LATEST  BULleIJN. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity."  "Flectrlcity  Simpllfled," 
■'Electric  Toy  Making,"   Etc. 

682  Pages,  393  Illustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Date 
■  and  Creatly  Enlarged. 

COMPLETE-CONCISE— CONVENIENT. 

In  publishing  the  "Standard  Electrical  DlctloDary,"  the  author 
has  adhered  to  wliat  the  work  purports  to  be,  exhausting  the 
subject  of  electrical  tt*rms.  giving  eacli  titli  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  completo 
without  unnecessary  elaboration.  In  this  worn,  every  electrical 
word,  term,  or  phrase  will  be  found  inteiUgeutly  defined. 

A  practical  handbook  of  ref  rence.  containing  defl'^itlons  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  indispensable  to  all  in  any  way  Inter- 
ested in  electrical  science,  from  tlie  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.lt  sliould  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Bldg..  Chicago. 
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HANSON  &  TUNEUUS  MACHINE  CO. 

Designers  and  Builders  ot 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


I"   INCANDESCENT  i 
A   M  P  S  "^ 


I "STAR" r 


LONG  LIFE  4. 

-fc  GUARANTEED  CANDLEPOWER,  } 

*  HIGHEST  EFFICIENCY.  } 

^      MADB     BY    THE    MOST    SKILLED    WOBK3IEN.  J^ 

I  STANDARD  ELECTRICAL  MFG.  J 

I  COMPANY,     :     Niles,  Ohio,  i 


NEW  CATECHISM  OF      ELECTRICITY* 

A  PRACTICAL  TREATISE. 

TESTinONlAL.  Cbas.  M.  Weir,  Chief  Engi- 
neer U.  S-  Projectile  Works,  Brooklyn,  N.  Y.. 
*'!It  Is  one  of  the  most  practical  and  concise 
worksontlie  subject  I  ever  saw  It  Is  iv^t  the 
right  thing  in  the  right  place,  and  I  most  cheer- 
fnlly  recommend  it  to  all  who  desire  a  practica: 
knowledge  of  Electricity." 


This  is  a  book  of  5r>o  pp.,  full  of  up-to-date  In 
formation.  .300  illustrations.  Handsomely  bound 
in  red  leatlier,  pocketbook  form,  size  4!/-xg;;. 
with  titles  and  edges  in  Rold.  Price,  $2.00.  post- 
paid. 100  page  descriptive  catalogue  of  electrl 
cal  books  free  on  request. 

ELECTRICIAN  PUBLISHING   COMPANY, 

510  Marquette  Building,  Chlcaet 


FLORIDA.? 

Yes,  I'm  going. 
Well,  there's  jomelhin^  neta  for  you  to 

consider.     The 

SOUTHERN  RAILWAY 

in  conneclion  wilb  the 
Queen  (Si  Crescent  R.o\ite 

will  TAKE  YOU  DOWN  ONE  WAYand 
BRING  YOU  BACK  ANOTHER,  for  a 

blight  advance  in  the  ret,'uiar  winter 
tourist  rate. 

Low  found-irip  ra'es  now  in  effect  to 
all  tourist  points  in  Florida  and  the 
Sou  111.  Good  conneciions,  through  sleep- 
ers, fine  equipment,  best  of  everything. 

Oi\  JANUARY  11,1904,  the 

"Chicago  ®  FloridaL  Special" 

and  tiie*TloridaL  Limited" 

with  tltroufth  l-'uDman  sleepers,  dining,  club 
and  observation  cars,  will  attain  Rolntoaervlco 
Chicago  to  St.  Aiigiiatine.  via  Cincinnati.  Chat- 
tanooga, Atlaiita  and  JiickBonvlIIe  h  or  through 
sleeping  car  reservations,  literature  and  I'uU 
particulars,  write 

J.  S.  McCULLOUGH.  N.  W.  P.  A. 

Phone  Har.  1813.    22.S  Dearborn  Si..  Chicago,  III 
G.  B.  ALLEN,  A,  G,  P.  A„  St.  Louis,  Mo. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Teleplione 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE         CHICAGO      -     -      ILL. 


E^csy  to  AdjTjst 

AND 

Self-Corvto^irved 

in  FoLct  A 

Perfect    R.irvger 


COMPLETE  RINQER  WITH  QONQS. 


The    adjustment    can    be  changed    by    turning    a    simple    screw. 
Printed  matter  mailed  upon  request. 


Stromberg  -  Cocrlsorv 
Tel.  Mfg.  Co. 

General  and  EaLstern  Office.     ROCHESTER.  N.  Y. 

S&Ies   Department,    Chicago,   III. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
pie. 


-he> 


PRESS  sample. 

..DOWN 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW     YORK     CITY 


If  you  don't  give 
your  subscribers 

Automatic 

Telephone 

Service 


you  don't  give  them 
THE  BEST. 


Write  for 
Our   Catalogue. 


AUTOMATIC 
ELECTRIC 
COMPANY 

CHICAGO, 
U.  S.  A. 
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Kellogg  Switchboard  and  SuppI)  Compan) 


CHICAGO,    ILL. 
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4^      -^ 
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riain  Factory  and  General  Offices, 
Congress  and  Green  Streets. 


\  a?S:E|ElfF 


rrrr' iCi 


1 


^^;4^,N^^. 


teliHiil 


331  '^  I1S1* 


FACTORY  NO.  2. 


GENERAL  WAREHOUSE. 


The  Kellogg  Switchboard  and  Supply  Company  have  just  rented  and  equipped  Factory  No.  2 
with  34,000  square  feet  of  new  floor  space.  This  space  together  with  our  main  factory  is  entirely 
devoted  to  switchboards  and  telephones.  We  have  also  increased  our  warehouse  capacity  to  3^,000 
square  feet  and  have  filled  same  with  a  complete  stock  of  our  standard  make  of  telephones.  Our 
entire  plant  equipped  throughout  with  modern  machinery  and  manned  by  the  most  expert  mechanics 
affords  unexcelled  facilities  for  the  manufacture  of  the  highest  grade  of  telephone  apparatus. 

Our  increased  factory  capacity  enables  us  to  make  everything  not  in  stock  on  very  short  notice. 
We  are  prepared  to  fill  from  stock  all  orders  for  telephones  of  standard  types.  Orders  for  magneto 
or  common  battery  switchboards  will  be  filled  with  unusual  despatch. 

We  manufacture  no  inferior  grades.  Our  apparatus  as  to  quality,  durability  and  beauty  will  be 
strictly  maintained. 

Kellogg  Switchboard  and  Supply  Company 


346  Broadway, 
NEW  YORK. 


CHICAGO 

Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Building, 
PHILADELPHIA,  PA. 
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o@e: 


DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


^SSUUTJ 


!U.EA.IM     BOIL.I 


SEND    WATER    FOR   ANALYSIS. 


Ol£:ARBORINi     DRLJO    St    OH 


120  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


T  is  hardly  worth  while  (o  expenmeot  with  unknown  beh  dressings, 
when  DIXON'S  TRACTION  BELT  DRESSING  comes  recom- 
mended by  a  27  years'  record  of  good  work  in  preserving  leather 
belting.  It  accomplishes  just  that  cushioning  and  softening  of  tbe 
fibre  that  experts  call  **life,"    Paste  or  one-pound  bars, 

LET  US  SEND  YOU  BOOKLET  USB 

JOSEPH     DIXON     C  R.U  C  I  B  L  E     CO..    Jersey    City 


D 


JEFFREY 


ELEVAriNG, 
CONVEYING, 
POWER 
TRANSMISSION 


FOB  CATALOGUE, 


THE  JEFFREY.  MFG.-CO. 
COLUMBUS,  0. 


iFIBRE-mmEi 
COMMUTATORM 
-  BRUSH^^Ml 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  BniBh, 
Being  90  percent.  p-.ue  graphite,  ti  Inmres  low 
resistance,  no  sparking  under  a  varying  load, and 
longer  wear.  TLere  is  no  greasing  required. 
Tbe  Fibre-Graphite  Js  therefore  the  moBt  ccc 
Domic  brush  on  the  marlcet.     Send  for  price  iiat. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SlSSWakcfield  SI..Cermanlo»n,  PHIUDELPMIA. 


THE  HANDY  ELECTRICAL  DICTIONARY 


Price 


=  1? 


BY  W.  L.  WEBER.  M.  E. 
225  PACES,  SIZE  2^x6  INCHES. 

Cloth  Binding,    -    -    -    -    25c. 
lexlble  Leather  Binding,  50c. 


This  is  a  practical  book  in  a  convenient  vest  pocket  size;  alike  suitable  for  work- 
man, student  or  anyone  employed  or  interested  in  the  electrical  science.  It  contains 
clear,  concise  definitions  of  every  used  electrical  term  or  phrase  and  is  sold  at  a  price 
within  the  reach  of  all. 

Promptly  Mailed  on  Receipt  of  Price. 

Electrician  Publishing  Co.,       sio  Marquette  Bidg.,  Chicago. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTING CO.QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

,)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

iNGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

9Aca^3,Mv^"  — DELTA   METAL 

/TV  CASTINGS,  STAMPINGS  and  FORGINGS 

/dELTAv  original  and  SoleMakers  in  the  U.S. 


The  Inspector 


■■ AND 

Trouble  Man. 

By  A.  E.  DOBeS. 

Full  of  Information  and  diagrams  for  tbe 
operator,  exchange  owner,  exchange  mana-er, 
Inspector,  trouble  man.  lineman. 

A  com|>leie  descTlptlon  of  telephones  and 
their  troubles.  How  to  iind  and  remedy  them, 
together  with  working  plans  tor  exchange  con- 
struciion.  complete  with  aiaRrams  of  all  up-to- 
date  telephones  and  swlichboards. 

Mailed  anvwhere  onnUC    nnilAD 
receipt  ot  price,         UIlL    UULLAtl. 

No  technicalities.  Substantially  bound  in  cloth. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  CataloErue. 


ELECTRICIAN  PUBLISHING  CO., 

>;tO  MARQUETTE  BUILD:NS.  CHICAGO. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  Pdblishino  Co., 


Suite  510  Marquette  Building, 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


4 


I        SAMSON  TURBINE 

_  .5.  It  has  always  been  our  policy  to  put  on  the  market 

only  a  turbine  that  is  UP-TO-DATE  in  every  respect 
and  built  of  lasting  material.  For  this  reason  we 
have  been  the  LEADERS  in  this  line  of  work  for  the 
past  FORTY-ONE  YEARS. 

JAMES  LEFFEL  &  CO.,       Springfield,  ohio,  U.  S.  A. 


WHITE  DEPT.  D  FOR    CATALOC. 
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ARNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineers,  Contractors  (or  Complete 
Electric  Plants.    Results  Guaranteed. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 

I  Telephone  Harrison  3698.       CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OP    ELECTRICAL    CNGINEERI 

AMERICAN   SOOIETY    OF    MECHANICAL     ENGINBERI 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Western  Electrician 

Want  Ads 


ine     Rosul-ti 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building.   ST.  LOUIS. 


A  WEEKLY 
REPRESENTATION 

in  this  "Directory"  enables  engi- 
neers to  keep  before  all  possible 
customers. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGINEERS 

Design,  UonBtnict  and  Operate  Railway,  Light, 
Power  and  Hydraulic  Plants. 
Examinations  and  Reports. 
New  Tork  Life  Building,      -     CHICAGO,  ILL. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers,  | 

Lighting  Power  Railways, 

1804-1806-1808-18101812  Fisher  Buildin^ 

CHICAGO. 


H.  J.  Minhinnlck, 
Bee.  andUen'lSup't. 


I'rth^  and  Treaa.  oec.  ana  uen  laup  1 

General  Engineering 

Cr^       Ttjt?  Consulting  and 

U. ,     ±  tir.    Contracting  Engineers. 

Telephones.ElectrlcLlKlit.PowerTranBmiBBlon 
Suite  1118. 135  ADAMS  ST.,  CHICA  GO. 
Long  Distance  Telepuo^  e  Central  178, 


Humphrey,     Henry    H.,  ] 
CONSULTING  ENGINEER. 

I  Central  Lighting  Stations, 

Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


Long  Dletance  Phone  Central  ZU8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

SPECiAT.TiEa — Central  Station  Heating  Plants, 

Water   WorKs  Steam  Plants,  Electric  Light, 

Oas  and  Street  RaU  way  Plants. 

TZ20-21  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Specldc&tions  and  Supervision  of  In- 
Btaltation  of  complete  telephone  plant& 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

WILMERDING,  C,  H. 

CONSULTING  ENGINEER 

11(10  (lid  Colony  Rldg.,  CHICiGO. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


610  Marquette  Building, 
CHICAGO. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLETHAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT  SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  ttie  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRICIAN  PUB.  CO., 


510   Marquette  Bldg., 


CHICAGO. 


1 

LIGHT,  HEAT  a 

ND  POWER 

We  manufacture  all  the  material  used 

By  installing  our   system  of   Undcr- 

W/       1 

eround  Steam  Heating;  Mains  Elec-                      /^^^^^^H 

in   the   construction  of  our  system 

trie   Companies  can  furnish   large                    /^^^^^^^^H 

of  underground  steam  mains. 

blocks  which  now  have  their  own                /^^H^^^^^^l 

Our  work  is  the  best. 

Boilers,    Engines    and    Dynamos,            /^^^^r             "^B 

Our  expansion  devices  and  installa- 

with  Steam   Heat,   Electric    Light        y>^5 

•M  m  m 

tions  are  models  of  effectiveness. 

and  power.                                            ^"""^ 

^W  1 

We   have  the   only  Meter  System  in 

They   can   increase    their    Electrical 

^k.  ^ 

use  without  which  no  public  utility 

business. 

■ 

company  can  be  sure  of  success. 

They  can  increase  their  receipts. 

■    ■ 

We  also  manufacture  Wooden  Water 

They  can  defy  competition. 

^  "^  J 

Pipe,   Steam  Pipe    Casing,  Steam 

They  can  pay  their  fuel   and  labor 

^^^^ 

Traps,  Condensation  Meters,  Steam 

bilts  and  interest  on  the  investment 

Valves,  Economizing  Coils,  Separa- 

for the  Steam  Mains,  by  the  sale  of 

Ikl 

tors  and  a  full  line  of  Steam  Fitters' 

^H  1  k.  ^^^1 

supplies. 

We   have  installed   more  than    250 

Write  for  pamphlet  and  price  list. 

such   plants   which   are    operating 
successfully. 

ONE 

AMERICAN  DISTRICT  STEAM 

We  contract  for  the  construction  of                  j 

I                    COMPANY,           LOCKPORT,  N.  y. 

Steam  Mains  complete.                                   /A 

^A.                                                 Mention  Western  Electrician. 

i8 
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Kr     PrfidueiR 
li  and 

I  WholtiaUrs  of 
A  Whifd  Cedar 
l\^  Produots* 


CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL   POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CMICASO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chetnlcal    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

yards:]  |°5S?A«A. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Ofllee,  DENVER,  COLO. 


IS  SIMPLE  AS  ITS  NAME 


The  Telephone 

By  J.  E.  HOMANS,  A.  M 

352  p2ges. 

Cloth,  Price  $1,00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  MarQuette  Building.       Chicago.  III. 


On  receipt  of^ 

10  CENTS 

We  will  send  you  a 

Wesleri  Etetricii 
lonilit  ScleJule 

FOR  1904. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

SuliB  StO  MarauAtte  BIdg..  CHICAGO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


^ 


CEDAR  POLES 


"Never  put  off  till  to-morfow  what  you  can  do  to-day' 

JUNIPER  POLES 


GET 


■FROM      US     NOW -TO-DAY- 


STANDARD  POLE  &  TIE  CO.,  Depeyster  and  Front  Sts.,  New  York. 


AND    SIZES. 


SPECIAL    prices    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


\    Yellow  Plr\e  stock.  lOO.OOO  Msnufsctursd  by 

■\    6x8-6  ft.  CKestrwjt  and  O&k,  .a.^.  _ama.i  ■  ■i.aMrR  «kjh 

I  :„,.  stock.  s..nd«d  ,iz.s.  ECCLESTON  LUMBER  CO. 

i«%   1  (Southern  WMte Cedar)  29  Brondway.  NEW  YORK. 
C    -'  ^""■t  >»■''  Yellow   Pine 


/  oct&.£on&l  B.nd  square, 
\  CKestnvit  and  Cypress. 
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«„„<J»biS9Ri^wte*r-llLii 


^£mm 


Sis2a^SS 


YARDS  -  AEW  BULUTM,AU««.-  FLOODWOOO,  MINN.  -  WELtERS.MINN. 


TIES  OR  POLES!-WHICH?Iirrr"sp;S 

when  every  one  has  plenty,  but  e\ery  month  in  the  year.     If  you're  in  need  of  either, 
we'd  be  glad  to  quote  you.     Better  write  us  to-day,  now. 

MALTBY  LUMBER  COMPANY  V^^^^oTtT  Si\%^»: 

Pittsburg  Agents,  Tipper  &  Patton,  509  Empire  Building. 


POLES  TIES 


CROSS  ARMS  AND  YELLOW  PINE 

)  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0..«'"> )  420 WalnutSt.,  Philadelphia, Pa. 


WHITE    CEDAR    POLES 

Fine  stock  and  eitber  immediate  (48  hour)  or  future 
shipments,  as  you  ilke  It.    May  we  quote  you  prices. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  rroducera  for  20  years. 


TIES. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 lO  Chamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  lor  Delivered  Prices. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.  We  want  your  Inquiries  always. 


CEDAR  POLES  ' 

THE 

Vaieniine'Ctark  Co, 

234    la    SallB    Street,    CHICAGO 

YARDS: 
PIneonnIng,    Mich.  Graan   Bay,    Wla,  Maw  Loaden,    Wla. 

Il^"**"**    1, a  M-*'*---"--' •'-*••"""*'    -»--~~a.^^i 


1Pa^XaW)\^  ojw^XoiAW  §A\>^>wvftV  e^jurw  €eC      IPao^uwwcaW  ftA^yMvoU^ftU^v.   S^etx/vvqJbtv^rw^XcW. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

'SS3L.         TOMAHAWK,WIS. 


TOWERS  PIN  &  BRACKET  CO. 

ELLIJAY,   CA. 

MAMurACTUnCRS     OF 

Locust  and  Otk  Pins  and  Brackets. 


BRACKETS 


MECHANICAL 

Engineers  interested  in  electricity  should  send  Jor  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  •  310  Marquette  BIdg.,  Chicago. 


WESTERN 


:SCEDARPOLES 

All  Lengths  AN-"  SIZES 

^^  LindsleyBros  <2o. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  Hew  York 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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The  Nernst  Lamp 


For  illuminating  Billiard  Halls, 
Bowling  Alleys  and  other  interiors 
where  brilliancy  and  absolute  steadi^ 
ness  of  light  are  necessary 


For  information  address 


Nernst   Lamp   Co.,  Pittsburgh,  Pa. 

or  any  of  the  following:  sales  ofllces : 

New  York,         Chicago,         Boston,         Philadelphia,         St.   Louis, 
Detroit,         San  Francisco,         Seattle. 


^Ci«)  Wotov$  j^x-  '^loeclal  purposed 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00, 

ELECTRICIAN     PUBLISHING    CO., 

GIO     IVI  ^  i-Givj^'t'tc^     Sulldlns,    ^Kkl^Eig^.^ 


Transmitter   Receiver 


StandartI   Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 

ELECTRICAL ' SPECIALTIES 


Be  Somebodym     Send   Your   Own 
Messagesm      "  Buy "     WIrelessm 

No,   8  Bulletin  Just  Out.    Send  Stamp. 
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"CIRCULAR  LOOM" 


FOR 


INTERIOR  WIRING 

THE   FLEXIBLE  CONDUIT  THAT   MAKES 
A   HARD  JOB   EASY 


Its  pre-eminence  for  many  years  is  a  guarantee  of  its  per- 
fection. For  safe  construction  it  has  the  endorsement  of 
highest  authorities. 


ELECTRODUCT 


The  original  enameled  steel  conduit  used  as  a  raceway  for 
electric  wires.  Electric  construction  using  this  product  has 
highest  approval. 


American  Circular 
Loom  Co. 

CHELSEA,  MASS. 

KEW  YORK: 

R.  B.  Corey,  26  CortlaniJt  St. 
CHICAGO 

Thos.  G.  Grler,  128  W.  JacksonBonlevard. 
SAN  FRANCISCO: 

John  S.  Cole,  $S  Second  St. 


c\^cui4^ 


RE(J15TtRE0 


&Ae  New  International 
ENCYCLOPAEDIA 

It's  a   Glorious  Thing   to    Know,   and  j^M. 

to    Know  That   You   Know 

Hott)  io  Kfxoin — buhere  ^m 

1o  go  _for  irrforma-  /&m^. 

lion—fhaf't   the 


Here's    a    Rich 
Mine  That's 
Open  to 
You 


Bhe 

New 
In.ter= 
rvational 
Encyclopaedia 


TheNEWINTERNlTIONtLENGYGLOPilEDU 

Includes  6S,ooi>  tlUe»— oTer  100,000  subjects. 
30,000  more  man  are  covered  b;  an;  otber 
encyclopaedia. 

In  otlier  words,  The  New  International  En- 
cyclopaedia answers  Inllj  flfiy  per  cent,  more 
questions  than  any  other  encyclopaedia. 

It  contains  100  full  page  colored  plates- 
over  ?,000  other  excclleni  Ulnslratlons.  Com- 
prises \1  large  volumes — over  16,000  pages. 

It's  wholly  new— broufht  down  to  to-day 
by  the  country's  ablest  specialists  and  editors. 

II  has  tbe  endorsement  of  America's  leading 
ainkers,  teachers  and  scholars.  And  that's 
what  the  searchlight  shows. 

Wish  to  know  more  about  the  Rew  Inter- 
naBonal  Encyclopaedia  T 


DODD,  MEAD  &  CO. 


Send  me, 
vitbout  expense, 
lllastrated 
sample  pages     ly^ 


/fame- 

P.  O 

State 


Is  new,  thorough,  com- 
prehensive—  sviperior  to 
all  other  works  of  similar 
nature.  That's  at  very 
positive  statement,  but 
the  facts  justify  it  V  V 
Under  the  searchlight 
opposite,  incontrovertible 
evidence   is   shown    V    V 


3JS  YXAB/\sHA</e.,  CHICAGO 


^1 


FORT  WAYNE 
ELECTRIC  WORKS 

"WOOD"  LIGHTING  AND  POWER  SYSTEMS, 


TYPE  A  TEMPERATURES 

The  extremely  low  operating  tempera- 
tures of  Type  A  transformers  are  ob- 
tained by  radiation  from  the  ENTIRE 
CORE  surface  directly  to  the  oil  or 
case  as  well  as  from  the  entire  COIL 
surface  to  the  oil.  This  exposure  is 
obtained  WITHIN  the  core  as  well  as 
on  the  projecting  portion  of  the  coil. 


Coils  and  Core  Assembled  -  Primary  End. 


Low  operating  temperatures  mean 
minimum  all  day  losses.  High  opera- 
ting temperatures  cause  constantly 
increasing  losses  as  the  temperature 
rises. 

Type  A  transformers  excel  standard 
engineering  requirements  in  operating 
temperatures. 


Main  Office  and  Factory-FORT  WAYNE,  INO. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,  ATLANTA,  YOKOHAMA  'JAPAN). 


vvwilWVIliw 
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ILLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


m.^' 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENBINES 

For  All 
Power  Purposes 


SPECtftL  ENGINES  FOR  ELECTRIC  LIGHT  aid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR   COMPRESSORS. 


VULCANIZED  FIBRE 

Highest   grades  for  electrical  iosulatioa  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  ipedal  shapes.      Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilming^ton,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washers 
and  Packings.    Patent  Insulating  Cleats, 


HANTTPACTTTBED  BT 


THE  K*RTAVEIITM*NUFACTUBIHe  CO.  Wllmlngtoiu  M. 


WIRES  ^GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  Annunciatoe  Wire. 

HAZARD  MANUFACTURING  CO., 


General  Office  and  Wobkb, 

WHkesbarre.  Pa. 


New  Tork  Office, 
50  Day  St. 


Chicago  Oppiob, 
1024  Marquette  Bldg. 


L^TE^T 


=GO  SB= 


AT-rROVET) 


This  mee>.ns 


—YOST 
SOCKETS 

meet  blII 

CODE 
REQUIREMENTS 

Do  yo\j  appreciate  the 
import&nce     of     tKis? 

Have  you  our  Booklet? 


15he 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


H 


SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


MANUFACTURED  BY 

THE    HART    MFG.    CO., 

HARTFORD,   CONN. 


iBIack  Diamond  File  Works  ^ 


* 
«? 

«9' 
^ 


^ 

^ 
^ 

^ 


Bat.  ises. 


Inc.  1S9S. 


Tw«lv« 
Medals 

Awardsd  at 

International 

E)iposlllon« 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


3CB  CiOORS  ABS  OS  8AI.E  IX  ETES-F  liEADING  BABOWASE 
8TOBE  ISr  THE  UNITED  STATSS  AND  CANADA. 


^ 


6.  &  H.  BABNETT  COMPANY, 

PHILADELPHIA,    PA. 


EDISON  PRIMARY  BATTERIES 

Foroierly  known  as  Edlson-Lalande 


1*%   ^- 


EXCELLENCE  AND 

RELIABILITY 

QUARANTBED  BY 

THIS  TRADEMARK 

SIGNATURE 


^ T«AO€ 


OJw 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING    COMPANY, 

Factory,  uraage.  New  Jersey.  U-  8.  A. 
a^v-  York  Office.  8.1  ChomherB  Street.  Chicago  Oflico.  .lOi  W&baali  AvenU' 


yol  XXIiy,     $3.00  Peb  Ariui.    gSKSS'^  T 


iX?:-sss.     CHICA&O,  JAMUARY  30,  1904. 


10  Cents  a  Copy,       NO.  5, 


SIMPLEX 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 


WESTERN  SELLING  AGENT, 

H.    R.    HIXSON, 

n't*  Monadnock  Block,  CHICAGO. 


The  Simplex  Electrical  Co. , 

I  10  State  Street,  BOSTON,  MASS. 


1889— Paris  fSxposition, 
Medal  for  Bnblber  Insulation. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


TRADE  MARK, 


THE  STASBABB  FOR 

RUBBFR  ISfSiriiATIUH. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Wlanson  Tape,  Candee  "m^'  Wires. 
THE  OKONITE  CO.,  Ltd. 

*'Kni  chSe,"!;,  [  ">"»a«rs.        253  Broadway,  New  York. 


Geo.T.  Manson.Gen'l  Supt- 
W.  H.  Hodgins,Secy. 


f  ^^^*'"^^\ 

,-^*-^,: 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF" 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TBLEPHONE,  TELEGRAPH  AND  FIRE  ALARM  CABLES. 

All  Wlr«s  are  tested  at  Factory.  JONESBOBO,  XSn, 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


ESTABLISHED  1875. 
COMBINATION  OF 

Stow  Flexible  Sliaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  prooT.  For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents,  Seliff.  Sonnpnthal  A  Co. 
85  Queen  Victoria  Street,  London,  England, 


N/Fr 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
^A^meS     AND     OABI_KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


iBAsr  Hunii 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  l^tandard. 
CRESCENT  INSUUVTED  WIRE  AND  CABLE  CO., 

es'sARCuy'sTRlET.  "^■i  °'^<>*  3n<>  Factory.  TRENTON. «.  tt 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AlTD  JUNCTION  BOXES, 
SWIT€HBOARl>S,   PAXEI.    BOARBS,   (SWITCHES,   £Te. 


THOUSANDS  IN  USE. 

Motors,  i4  b.  p.  to  100  b.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 

UlKbest  Quality.     Reasonable  Prlcr. 

THE  HOBART ELECTRIC  MFG. CO. 

TROY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  San  Fraadsco. 


EMPIRE  WIRE  ^o^PANJ^ 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTO«/Bs]f,^'S§^V«. 


AND  STOCK       I  *"  ^-  *^*^  BVRBN  ST. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C.  p.  Horizontal  are  14  C.  P.  Vertical, 
7  C.  P.  Vertical. 


other  makes  are 
THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.    Oct.  20,     1 900. 
A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


WESTON  ElecMcal  Ingtafflent  Co., 

a-a     _^^^^^  TXT 1..  D.._1_      XTCtXrADV      M       T 


Waverly  Park,  NEWARK,  N.  J. 


Illmin^iied  Dial 
Station  Mmdi 

Tbese  instruments  are 
'Consirucied  u  »i  o  n  the 
same  general  prin- 
ciple  as  our  regular 
Staadard  Portable  Direct 
Oorrent  Voltmeters  and 
Ammetere,  bat  are  mach 
largar,  end  the  working 
parts  are  inclosed  in  a 
neatly  designed,  duafc-proof 
caet-iron  case  which  effect- 
ively BhieidB  the  iuBtm- 
ments  from  disturbing  In- 
ifluencea  of  oiteriaal  mag- 
<net)0  flelda 


Weston  Standard 


Portable  Direct  Reading 
Voltmeters  and  Willivolt- 
meters.  Ammeters  and  Mil- 
ammeters,  Wattmeters 
andVoltmeters,  for  Alter- 
nating: ana  Direct  Current 
Circuits. 

Our  portable  instmmenta 
are  recognized  as  standards 
throufchont  the  civlltzed 
world. 

Our  Se ml- Po liable  La- 
boratory Standard  Volt- 
meters  and  Ammeters  are 
still  better. 

They  are  the  mosr  relia- 
ble, absolute  standards  for 
Laboratory  use. 


Weston  Standard  Illuminated 

Dial  Station  Ammeter,         BERLUT-Ktiropean  Weston  Elactrlcal 
Style  B.  Inetnuiieiit  Oo.,  Rittv^traeae  Ho.  8t. 

Paws,  FRiscE— E.  H.  Cadlot,  12  Rue^St.  Georges.  Xew  Xorfe  Office— 74  Cortlandt  St. 


LONDOS— SlUott-Br  .a..  Centary 
•Works,  Lewisham. 


Russian  Exports  Exclusivefy 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AQENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  tiie  Russian  trade 


CATALOGUES 
WANTED.;  OORRESPOMDEHCE  IMVITED 
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National 


Electrical   Machinery 


Direct  Current  Motors  and   Generators 
built    in   capacities   up   to   1000  K.  W. 


Alternating    Current    Generators    built 
in    capacities    up      to      1500      K.      W. 


LIGHTING,    POWER    AND    RAILWAY    SERVICE 


ALTERNATING  CURRENT  ENGINE  TYPE  GENERATOR 

Our  machines  conform  in  every  respect  with  the 
standard  specifications  adopted  by  the  American 
Institute    of    Electrical    Engineers.     ::        ::        ::        :: 

MODERN    DESIGN 
ACCURATE    CONSTRUCTION  SUPERIOR    PERFORMANCE 


9 


National  Electric  Canpany 

New  York:  Pittsburg s     Gellatly  &  Co. 

133  Broadway  MilW8Uk66     Seattle  and        \Kilbourne& 

Chicago  :   OM  Colony  Bltlg.  San  Francisco  \    Clark  Co. 


January  30,   1904 
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TheElectric  StorageBatteryCo. 

PHILADELPHIA 

Cbloribe  Hccumulator ' 


MANUFACTURER    OF   THE 


For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRIOe    LISTS    AND    BESCHIPTIVE    BULLETINS    FOUWARDED   UPON    REaUEBT. 


-SALES  OFFICBS- 


PaiLADELPHIA.  NBTV  YORK,  BOSTON,  CHICAGO,  BaLTIMORK.  ST.  LOOTS,  SAN  FrAHCISCO,  CLEVELAND,  CANADA,  HAVANA.  CUBA, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldg.    Continental       Wainwrlght  Bldg.  Eialto  Bldg.         Citizens'  Bldg.         Canadian  General        G.  F.  Greenwood,  Manager, 

and  19th  St.  Trust  Bldg.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


Ohicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


^  AMERICAN  BRAND 

WEATHERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ahtpments.     Samples 
and  prices  on  application. 

AHERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory : 
241-247  S.  Jefferson  St.,  CHICAGO,  ILL. 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wa  tell  PLATINUM  In  any  quanllty,  either  large  or  small.    We  buy  PLATINUM   «r  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:ba.k:e>ic   «&   oo., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  ).  New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Altron  Smoking  Pipe  Co 17 

Allen  Company,  L.  B n 

Allls-Ctialmers  Company 32 

AUoway  Electric  Co 17 

Alphaduct  Mfg.  Go H 

American  Battery  Co 12 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.  InsuL  Wire  &  Cable  Co.  3 
American  Refl.&  Lighting  Co.  1 1 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.  Power  Stat.  Co . .  17 
Automatic  Electric  Co 15 

Babcock  A  Wilcox  Co — 

Bain,  For6e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  G.  &  H —  22 
Beardslee  Chandelier  Mfg. Co.— 

Beithold  &  Jennings 19 

Bossert  El.  Construction  Co..  1 

Brooks,  Hall  L 18 

Brown,  Chas.  L 17 

Bryan-Marsh  Company  — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company . .  — 

Bullock  Elec.  Mfg.  Co 9 

Burch,  Edward  P 17 

Butterfleld,  J.  P 17 

ByllesbyA  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P 17 

Carney  Bros.  Co 19 

Central  Electric  Co 5 

Central  Manufacturing  Co 


Century  Electric  Co 4 

Chicago  Die  &  Electric  Co. .  .— 

Chicago  Edison  Co 4,  13 

Chic.  Fuse  Wire  &  Mfg.  Oo. . .— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Clark  Wlrel.Tel&TelCo.,T.E.14 
Columbia  Incand.  Lamp  Co..— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America —  11 

Cooildge  Co.,  Marshall  H ....  19 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 22 

Crouse-Hlnds  Co 21 

Crowe  Metal  Mfg.  Co 10 

Cutler-HammerMfg.  Co 5 

Cutter  Elec.  &  Mfg.Company  1 


D.  &  W.  Fuse  Company 

Dearborn  Drug  &  Chem.Wks. 
Diamond  Meter  Company . . . 
Dickey-Sutton  Carbon  Co. . . . 
Dixon  Crucible  Co.,  Joseph.. 

Drake  A  Co..  Fred'k  J 

Duncan  Electric  Mfg.  Co.... 
DustinCo.pChas.  E 


Eccleston  Lumber  Co 19 

Edison  Decorative  &  MiniEi- 

ture  Lamp  Departm't 10 

Edison  Mfg.Company Ifi 

Edwards  &  Co 10 

Egan,  J.J 12 

Eldredge  Elec.  Mfg.  Co 12 

Electrical  Engineer  Institute- 
Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . .  17 
Empire  Wire  Co 1 


Ewlng-Merkle  Electric  Co...  13 

Pahnestock  Transmitter  Co...  14 

Field,  C.J 8 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works..  Inc.21 
Fostoria    Incand.   Lamp  Co.— 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Freeman  A  Co.,  Ernest 17 

General  Electric  Co 9 

General  Engineering  Co., Then 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co ... .  — 

Gould  Storage  Battery  Co 6 

Gradstone  A  Co.,  M 1 

Gt.West.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co .  .12 
Gregory  Electric  Company  ..12 

Haller  Machine  Co — 

Hanson  &  Tunelius  Mach.Co.  11 

Hart  Mfg.  Co 14 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co... — 
Hazard  Manufacturing  Co.  ..— 
Hobart  Elec.  Mfg.  Company.,  l 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Hopkins  &  Co.,  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.  — 

Illinois  Maintenance  Co 12 

Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  Tel. Mfg.  Co.  ..H 


Jackson.  D.  C.  A  W.  B  . 
Jandus  Electric  Co   — 


.17 


Jeffrey  Manufacturing  Co..  .IC 

Johnston,  Thomas  J 11 

I  Jones  &  Son,  J U 

Jones  Perpetual  Ledger  Co...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  18 

KesterElec.  Mfg.  Co 11 

Klein  &  Sons,  Mathias 17 

Kohler  Brothers 17 

Kuhlman  Electric  Co i 

Leather  Preserv.  M.  Corp....  12 

Leffel  &  Co.,  James 16 

Lewis  Lumber  &  Mfg.  Co. ...19 
Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,H.  M — 

Lowell  Model  Co — 

Macbado  &  Roller — 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 14 

Matthews  &  Bros..  W.  N 11 

Maus  &  Co.,  H.  H 19 

McLennan  &  Company,  K..  ..10 

McLeod.  WardACo 12 

Mechanical  Appliance  Co 16 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Monarch  Fire  AppL  Co — 

Monon  Railroad — 

Monson  Burmab  Slate  Co 11 

Moon  Mfg.  Co.,  The 14 

Mueller  Company,  William.. 19 
Munsell  &  Co.,  Eugene — 

National  Carbon  Co 5 

National  Electric  Co 2 

National  Elec.  Signalling  Co. — 
Natlonallndla  Rubber  Co....  1 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co. 


Ii*or    Ol^®»ifie<3.    Ii3.<a.ejc    of    A-d-vei^iserxaents    ISee 


New  England  Butt  Co 16 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road — 

Northwestern  Electric  Co.. .  — 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The l 

Pacific  Coast  Pole  Co — 

Page  &  HIU  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.    8 

Pass  A  Seymour  Inc 5 

Pennsylvania  R.  R — 

Perrizo  &  Sons — 

Phelan,  D.  W 18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 1 1 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 10 

Pierson  Electric  Co 12 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  &  L.  S.  Iron  Co. ....  19 

Porter  Cedar  Company 18 

Prometheus  Elec,  Co 10 

Relslnger,  Hugo 7 

Reynolds  EL  Flasher  Mfg.Co.— 
Roebling's  Sons  Co.,  J.  A 22 

Safety  Ins.  Wire  A  Cable  Co.  22 

Sargent  &  Lunuy — 

Sawyer-Man  Elec.  Company.— 

Schott.W.H 17 

Seaman,  J.  H 10 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec  Heating  Co.  ..a 

Southern  Railway 18 

Sprague  Electric  Company...  9 


Standard  Elec'l  Mfg.  Co 18 

Standard  Pole  A  Tie  Co 19 

Standard  Tie  Company 18 

Standard  Dnderg.  Cable  Co..— 

Stanley  Instrument  Co 7 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co..  4 

Sterling  Varnish  Co..  The 12 

Stow  Mfg.  Company 

Stromberg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B*  F...22 
Swedish-American  Tel.  Co...— 

Tod  Company,  William 16 

Torrey  Cedar  Company 19 

Towers  Pin  A  Bracket  Co — 

Trumbull  Elec.  Co — 

Valentine- Clark  Co.,  The  ,..— 
Varley  Duplex  Magnet  Co...  7 
Vulcanized  Fiber  Company.  .22 

Wabash  R.  R — 

Wagner  Electric  Mfg.  Co 13 

Walker  Electric  Co — 

Walsh's  Sons  A  Company,...  12 

Warren  Elee.  Mfg.  Co 9 

Weseo  Supply  Co 10 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co. .18 
Westinghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co. ..  1 

Whitmore,  A.  E 19 

Wllmerding,  C.  H — 

Wisconsin  Central  Ry 12 

WooUey  Fdy.  A  Mach.  Wks..l6 
Worcester  Company,  0.  B....I8 

Yost  Electric  Mfg.  Co 14 

Young.  A.  B 17 
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If  you  want   Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .     .     .     . 


H^ 


rith   the  ,^  ^M 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISOIM  COIVIPAIMY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


Single  PKase  Motors 

Q  and  Ceiling  Fans 

^     "  ^  H  E       O  \/  K^        SPECIALTIES 


They  a-re  designed  by  engineers  of  wide  experience, 
constrvicted    of    the    best    maLteria.!    by   first- 
class  workmen  and  thoroughly  tested 
before  shipment.    They  are  sure 
to    give    satisfaction.    We 
guarantee    them. 


V 


^BiPrite  _for    "Bultetin^    and   Prices 


CENTURY  ELECTRIC  CO. 


1011  LOCUST  STREET 


ST.  LOUIS.  MO. 


STCRL1NC     SPECIOL 


DO   YOU? 


BUY      LAMPS-'OR*BUY      CANDLE      POWER 


16 


(THIS    LAMP  j 
( AVERAGES) 


12 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

NEW    TOftH.    N,    V.  WAanCN,  O.  CHlC»QO.    ILU- 


nCCU  LAR       TYPE 


l.f('. 


■wMm 


ESTABLISHED 


18    9  4 

AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT,    MICH. 


O    A    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS, 


THE  MCKEr  SUTTON  CARBQyCQM^NY, 


LANCASTER,  O. 

OUR  ENCLOSED- ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  beQukt  will  maii.  samples. 


January  30,  1904 
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I.X.L.  WEATHER-PROOF  WIRE 

It  Will  Not  Crack  When  Cold. 

It  Will  Not  Soften  When  Hot. 


SAMPLES  SENT   ON    REQUEST. 


IT  NEVER         W  ^  ^^  V5         IT  NFUPo 


CLECTRIOAL    SUPPLIES. 
264-266-268-270   FIFTH  AVENUE,  CHICAGO, 


COLUMBIA  CARBONS 

WILL 

WORK 

WELL 


In  any  of  the  standard   types  of 
Enclosed  Lamps. 


WE    GUARANTEE    THIS. 


NATIONAL   CARBON   COMPANY, 

CLEVELAND,    OHIO. 


DRUM  CONTROLLERS 

For  the  control  of  motor  driven  machine  tools  of  every  description. 


Made  in  any  H.  P. 
Design  perfect. 
Easy  to  operate. 


Any  voltage. 
Construction  the  best. 
No  danger  from  shock. 


THE  CUTLER=HAMMER  MFQ.  CO. 


New  York 
136  Liberty  St. 

Pittsburg 
322  Frick  Buildlae 


niLWAUKEE 
WIS. 


Boston 
176  Federal  St. 
Chicago 
1232  Monadnock  BIdg. 


P.  (^  s. 

NaLtionoLl    Code 

Porcelain 

Sockets 


Patented  September  8, 1896 ;  October  6, 1896 


Patented  September  8, 1896 ;  October  6,  lb96 


PASS     (^    SEYMOUR..    Inc. 


NEW    YORK 


BOSTON 


CHICAGO 


SAN     FR-ANCISCO 


WESTERN    ELECTRICIAN 


January  30,   1904 


NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


TRADE    MARK. 


RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER   SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  Building  New  York,  25  West  3Jd  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 

BULLETIMS  FURNISHED    ON  APPUCATIOM. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


AccH  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adiasters,  Cord. 

CiesceDt  CO. 

Incandes  El.  Lt.  Manip.  Co. 

beaman,  J.  H. 
Adiusters,  Inc.  I^amps. 

Inc.  EL  Lt.  Manipulator  Uo. 
Anchors  (Tel.  &  TeL) 

Matthews  &  Bro..  W.  N. 
Annanclatore. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Go. 

BeJUs.  Buzzers.  Ktc. 

Central  Electric  Co. 
Edwards  ^t  Co. 
Electric  ApDllance  Co 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Belt  Dresslne. 
Dixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltlne. 

Leather  Preserver  Mfg.  Corp. 

Sturtevant  Co..  B.  F. 
Boiler  Compounds. 

Dearborn  Drug  A  Chem.  Wks. 

Rollers. 

Babcock  A  Wilcox  Co. 
QUnols  Maintenance  Co. 
Books.  Electrical. 

Drake  A  Co..  FredMi  J. 
Electrician  Publishing  Co. 

Brashes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  Haneem. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  wires  and  Cablei) 
C&rbons,     Points    and 

Plates. 

Central  Electric  Go. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relalnger.  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
CaHtlnss. 

New  England  Butt  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Clrciilt  Breaker's. 

Cutler-Hammer  Hfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  A  Mfg.  Co. 
Coal  and  Ashes    Hand- 

UjiS  aiachinery. 

Jeffrey  Mfg.  Co. 
Colls  and  9Iagnete. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Go. 
Commutator  Compound. 

Allen  Co..  L.  B. 

Egan,  J.  J. 

McLennan  &  Co.,  E. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Go. 

central  Electric  Go. 

Elfiotrlc  Appliance  Co. 

Field.  C.  J. 

Plttgburg  Sewer  Pipe  A  Con- 
duit Co. 


Spratfue  Electric  Co. 

Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Coupling. 

Cope,  T.  J. 

Contractors  and  £lectrlc 
IjlSht  Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Go. 
Western  Electric  Co. 
Westlnghouse  ElecAMfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Benhold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Ecoleston  Lumber  Co. 
Mannattan  Elec.  Supply  Co. 
Standard  Pole  A  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cut-Outs  and  Bewitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse- Hinds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Go. 
General  Inc.  Arc  Light  Co. 
Han  Manufacturing  Go. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  fliotors. 

Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Cenuiry  Electric  Co. 
Crocker-Wheeler  Go. 
Dustin  Co.,  Ghas.  E. 
Ewlng-Merkle  Elec.  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Illinois  Maintenance  Co. 
Jones  A  Son,  J.' 
Mecnanicai  Appliance  Ca 
National  Electric  Co. 
Northwestern  Electric  Go. 

fprague  Electric  Co. 
tow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  EconomlEer  Co. 

Electric  Heating  Appl. 

American  Elec.  He&ter  CD. 
Prometheus  Elec.  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  BallTrays. 
Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
WestinghouBB  El.  A  Mfg.  Co. 

Electrical  and   Mechan- 
ical Ensrlneers. 

AUoway  Eiectrlc  Co. 
Arnold  Elec.  PowerStat'nCo. 
Baker  &  Co.,  W.  E. 
Brown.  Ghas.  L. 
Bryan,  Wm.  H- 
BuTch.  Edward  P. 
Butterfield  J.  F. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  5:  Co.,  Ernest. 
General  Engineering  Co., The 
Humphrey,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
WUmerdlng.  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Go. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Go. 
Illinois  Elec.  Specialty  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet.  L.  M. 
Stanley  Instrument  Go. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Go. 
Weston  Electrical  Inst.  Co. 

Elec tro-P latins   Slach'y. 

Crocker-Wheeler  Company. 
General  Electric  Go. 

Elevators- CouTeyors. 

Jeffrey  Mfg.  Go. 
En^rlnes,  4ilas  and  Crasn- 
Hue. 

Lowell  Model  Co. 
WooUey  Fdy.  A  Mach.  Wks. 
Engines.  Steam. 

AUls-Chalmers  Company. 
Dustin  Co..  Cbaa.  E. 
Illinois  Maintenance  Co. 
Sturtevant  Co..  B.  P. 
Tod  Company,  William. 
Exporters 
Gradstone  A  Co..  M, 

Fans  and  Fan  Hlotors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 

fdlson  M^g.  Co. 
wing-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Flhre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

BarnettCo.,  G.  4  H. 

Fire  Extingruishers. 

Monarch  Fire  Appliance  Go. 

Fixtures.  Qas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chlc^o  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Eieccnc  Company. 
Western  Elect.  Supply  Co. 

Globes.    Reflectors    and 
Shades. 

American  Refl.A  LlghtlngCo. 
Fostorla  Incan.  Lamp  Co. 
Haller  Machine  Co. 
McLeod,  Ward  A  Co. 
Pardrldge  Sh'ade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Crraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 
Heatine   (Exhanet 

Steam). 

Amer.  District  Steam  Co. 
Beatluff     and    Tentllat- 
ins  Apparatus. 

Sturtevant  Co.,  B.  F. 
Kolders,  Inc.  I^amps. 

Incandesent    Electric    Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

Hanson  A.  Tunelius  Mach. Co. 
New  England  Uutt  Co. 
Insulators  and  Insulat- 
ing Materials. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Go. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Go. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co, 

Mica  Insulator  Co. 

MuneellACo,,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Go. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Go. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
I^amps.  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Go. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nernst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Go. 

Westlnghouse  El.  A  Mfg.  Co. 

IjVnps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co, 

gohinibia  Incan.  Lamp  Co. 
oleon  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Mertle  Elec.  Go. 
Fostorla  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  Electric  Go. 
Standard  EIpc'1  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Ijamps,      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
I>amp8,  Afernst. 

Nernst  Lamp  Co. 
Ijetters.  Metal 

Haller  Machine  Co. 
I4ffhtniiuc  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Unemen^s  Climbers. 

Klein  A  Sons.  Mathias. 
Magnet  IVires. 

(See  Wires  and  Cables.) 
Mechanical  Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Go. 

Munsell  &  Co.,  Eugene. 
Mining  Ajnparatns,  Elec. 

Crocker-Wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Motors.  (See   Dynamos    and 

MotOfBl. 

Name  Plates. 

Crowe  Metal  Mfg.  Co. 


A>ij»per8  and  Pliers. 

Klein  &  Sons,  Mathias. 

Patent  Attorneys. 

Bain,  Fort^e 
Johnston.  Thomas  J. 

Phosphor  Bronze. 

Phosphor  BronzeSm.Co..Ltd. 

Platinum. 

Baker  &  Company. 

Poles  and  Ties. 

Berthold  &  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Go. 
Coolldge  Co.,  Marshall  II. 
Eccleston  Lumber  Go. 
Fowler,  John  H. 
Fowler-Jacobi  Company. 
Hopkins  A  Co..  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Lindsley  Bros.  Go. 
Loua's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co..  H.  H. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Perrlzo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  &  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  G. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore.  A.  E. 
Worcester  Co.,  C.  H 

PoUsh  (Metal). 
Hoffman.  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Pow^er  Transmission 
Machinery, 

Jeffrey  Mfg.  Co. 

Roil  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints, 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West. Smelt. A ReflnlngCo. 

Re  -  W^in  din£:— Repairs. 

Chicago  Edison  Co. 
Gregorj'  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westiughonse  El.  &  Mfg.  Go. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  Mach'y. 

Dustin  Co.,  Ghas.  E. 
Gregory  Electric  Co. 
111.  Maintenance  Go. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Go. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 

Signs,  Electric 

Haller  Machine  Co, 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 
Sockets  A  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Go. 

Speaklujg   Tubes. 

Central  Electric  Co. 
Edwards  A  Go. 
Electric  Appliance  Go. 
Manhattan  F.lec.  Supply  Co. 
Wcico  Supply  Go. 
Western  Electric  Co, 
Western  Elec.  Supply  Co. 


Specialties,  Electrical 
Mfgi!i  and  Oqsigners 

Halier  Macnine  Co. 
Speed  Indicators. 

Weston  Electrlcallnst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 

Storagpe  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Go. 
Gould  Storage  Battery  Co. 
Supplies.  General  Elee. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Sn'Itchboards. 

Crouse-Hlnds  Co. 

Gen.  Incand.   vrc  Light  Co. 

Walker  Electric  Co. 

Telephones.  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Go. 
Central  Electric  Co. 
f  ahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Go. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co, 
Moon  Mfg.  Go  .  The. 
National  Elec.  Signalling  Co. 
Stromberg-CansonTel.M.Co, 
Swedish-American  Tel.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 

Tools, 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Ca 
Gregory  Electric  Co. 
Kuhtman  Electric  Co. 
Jianhaitan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Go. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks.  Electric  Car, 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Go 

Turbines.  fVater  Wheels 

Leffel  *  Co..  Jas. 
Tarnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

AFlrelessTeLApparatns. 

Clark Wlrel.TelA  Tel. Co  ,T.E. 
National  Elec  Signalling  Co. 

IVlres  and  Cables— Mag- 
net Wires. 

American  Electrical  Works. 
Amer.  Insul.WIre  A  Cable  Go. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  WlreACbl.Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co, 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
OltonlteCo.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co- 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  '  o 
Western  Electric  Gompa-ny. 
Western  Elec,  Supply  Co. 
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HIOMI 


IM IJ  E  RIM  B  E  FRO 


O  A  R  BO  IM  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE"  MASK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

510  Marquette  BIdg.,  CHICAGO. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturere  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


I 


General  Office  and   Factory: 
PITfSBURG,    KAN. 

Brancfi  Office  and  Sale  Yard:    2417  East    18th    Street,   KANSAS  CITY,    MO. 


J 


The  Dally  Newspapers  Report  Disastrous  Manhole  and 
Conduit  Explosions,  as  Follows: 

Dec.  20,  1903— East  Orange,  Main  and  Jones    Jan.  6,  1904— New  York  city.  125th  st.  and 

streets.  3dav. 

Dec.  20,  1903~Kansas  City,  12tH  and  Spruce    Jan.  7,   1904  — Newark,  N.   J.,  Broad  and 

Dec.  28,  1903— Wheeling,   W.  Va.,   lOtli  and    Jan.  9,  1904— Brooklyn.  49th  and  8th  av. 

JIain  streets.  Jan.  11,  1904— Washington,  D.  C  ,  4ih  and 

Jan.  1.  1904— Brooklyn.  N.  Y.,  New  York  av.        H  streets. 

Jan,  2,  1904— ButTalo,  Union  and  Eagle  sts.        Jan.  16.  1904— New  York   city.    70ih    and 

Amsterdam  ave. 

These    appalling    conditions    exist    in    all    cities 
where  there  are  gas  pipes  and  old  style  conduits. 

Bituminized  Fiber  Conduit 

(PATENTED^ 

is  rapidly  displacing  all  other  kinds,  because  it  affords  a 
continuous  sealed  duct  from  manhole  to  manhole,  through 
which  the  leaking  gas  cannot  penetrate. 

It  is  also  lilectrolysis-proof  and  impervious  to 
moisture. 

A  smooth,  laminated  insulator,  withstanding  50,000 
volts  a.  c,  made  on  electrical  lines  and  cannot  scratch 
the  cables. 

It  is  of  unchanging  durability,  proof  against  all 
forms  of  corrosion  or  decay. 

More  enduring  than  granite. 

The  bitumen  of  asphaltum  and  coal  deposits  have 
remained  unchanged  in  the  ground  for  thousands  of 
years. 

Made  in  seven-foot  lengths,  of  all  diameters  from 
one  inch  to  ten  inches. 

It  is  also  the  cheapest,  as  it  saves  60%  of  transport- 
ing and  handling  cost  and  20%  of  subway  constraction. 

For  illustrated  books,  prices  and  information  apply  to 

AMERICAN  CONDUIT  COMPANY, 


170  Broadway, 

NEW  YORK,  \.  Y. 


336  Macy  St., 
LOS  ANGELES.  GAL. 


822  Manhattan  Bld§ 
CHICAGO.  ILL. 


Or  to  any  of  the  offices  of  the  Western  Electric  Company. 


ELECTRICITY  FOR  ENGINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.50. 


ELECTRICIAN  PUBLISHING  CO. 


510  Marquette  Building, 


CI-IIOA.OO. 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


d) 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

tOT^kTIIMO       PARTS  ^->^  IMO    l_OST    REVEIMUI 

F-|^OA.1-|IMO  r^J  IMO    i=-RICTION 


(D 


PACIFIC  COAST 

INO.  MARTIN  &  CO.,  -         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
Mexico.  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  8RASCHI  &  BRO..  Mexico  City. 

EUROPEAN  OFFICE 

25  Boulevard  des  ttaliens. 

Paris.  France. 
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FIELD  CLAY  CONDUITS 


Order  novr  for 
your  1904  re- 
quiremenis  and 
assure  PROMPT 
DELIVERY  and 
FA  VO  R  A  B  LE 
prices. 


Made 
Right 

Soid 
Rigitt 


Our  CONDUITS  are  MANUFACTURED  at  that  CELEBRATED  Clay  Center 
B  R  A  Z  I  I.,      I  IM  D  . 
Also  in  OHIO,  PENNSYLVANIA  and  NEW  JERSEY 

C.    J.    F-IE 


<3EIME:(aAI_     OF'F-ICi 


WESTERN    AGENCIES: 

F.  B.  BADT&  CO.,  1504  Monadnock  Block,  Chicago,  III. 
_,    W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,  Ohio  29    BROADWAY,  NEW  YOR 

A      NEW      ELECTRICAL      INVENTION 

PARDRIDGE  REFLECTORS 


SELL     THEMSELVES 


ASK      QUESTIONS 


THE    PARDRIDCE    SHADE    &    REFLECTOR    CO.,     183-185    Dearborn    Street,    Chicago,    III. 


IT'S  ALL  RIGHT. 


Webb's  Tetephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO.» 


ft  i-c^u^'t'te' 


lulldlrks*    ^Hl^^s^-^ 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    ISoio,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  teleplionv,  and 
a  practical  book  on  telephone  working  and  managenient. 
based  entirety  on  standard  American  practice.  U  is  ex- 
ireiuely  useful  to  teieplione  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    SSO  illustrations.    Price  S3.00. 

This  is  the  first  complete  treatise  on  telephonv  in  the 
English  language.  The  text  is  profusely  illustrated  bv 
cuts  of  commercial  apparatus  and  carefullv  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
•"^us  independent  companies  are  fully  described.  The 
appr.raTus  :::;^l  methods  used  in  making  all  of  the  tests 
required  in  commerciai   telephone  work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  Bv  A.  E. 
Dobbs.    106  pp.    Price  ?1.00. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  ind  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  Bv  J.  E.  Homans. 
A.  M.    352  pp.    269  illustrations.    Price  51-00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V>  make  this 
the  most  complete  elementary  book  on  tlt-^  subject  for 
the  practical  alectrician.  wLreman.  li^Jaian  and  en- 
gineer, and  it  Is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2SS    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
era liy. 

PRACTICAL  FEATURES  OP  TELEPHONE  WORK. 
By  A.   E.   Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 


TELEPHONE  TROUBLES  AND  HOW  TO  FIN]. 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskius.    Eighth    edition.    16mo,    48   pp.    Price   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  In  a  popular  style  and  devoid 
of   technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OP  TELEPHONY.  A  new  and  large  edi- 
tion. Bv  W.  e.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333   illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  PIT- 
TING. A  Practical  Maoual  on  the  Pitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association  Cloth 
bound;  fully  illustrated.     Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
snd  A.  E.  Kennelly,  So.  t>. ;  12mo,  cloth,  422  pp.,  142  lUUBtra- 
tions.    Price  Sl.OO. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Gary.     136  pp. ;  Illustrated.     Price  $1.00. 

on  ReceiDt  of  Price. 


ELECTRICIAN    PUBLISHINC    CO..  510   MARQUETTE    BLDC  CHICAGO. 
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DIRECT  CURRENT 


MOTORS 


A     WOR-LD     WIDE 

reputation  for  excellence 
has  been  won  by  our 
motors  because  of  their 
superior  design  and  con- 
struction. 

Write   for   Bulletin    No.    aofiij. 


SPRAQUE 

ELECTRIC     COMPANY 


Qeneral  Offices: 
527-S3I  West  34th  Street,    New  York. 


Chicago  Office:  Fisher  Building. 


Bullock  Electric  Mfg.  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "N"  Hotor. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  which  requires 
variable  speeds. 


Wocrren 


Alternator 


It's   the 

Inductor  Type 

Simple  as  a  child's 

ABC 


"AMTBODT — NOT  A  FOOL — OUGHT 
TO  BE  ABLE    TO    OPERATE    IT." 


This  Inductor  ce^rries  the 

Inducing      Matgnetism 
We  Guarantee  What  We  Sell 

.  .  AND  .  .  . 

Sell   WKa.*    We    Gua.raLi\lee 

S&nd\jsky,  O. 


^ 


^ 


General  Electric  Company's 


New  No.  I 
Meridian  Lamp 


Consumes  the  same  amount  of  current  as  the  ordinary  l6-candle- 
power  incandescent  lamp,  with  a  considerable  Increase  in  effective 
candlepower,  and  is  very  desirable  for  residence  lighting,  desk  and 
table  illumination,  etc. 


Bulb  3U  inches  in  diameter. 


General  Office:     SCHENECTADY,  N.  Y. 

MAIN  LAMP  SALES  OFFICES:     HARRISON,  N.  J. 


New  York  Office:    44  Broad  Street. 


Sales  Offices  in  all  Large  Cities. 


^^•^>^•:«•:«•^^•:s•JS•:f:^•:^J?•JS•J^Jf:«•^e:?-K•Ifi^':«•^^•I^•JfJ?:«•Jf:?J^■J^^sf:^■If':^■K'^?:fIf»^K•:«•^f^-  :?  jf :?  if  if  jr  js- ^  K" :«"  j?  S" »?  ^s^K"  :?:?:?•:«■  K" »?  >r  jr  ir 


WESTERN     ELECTRICIAN 


January  30,   1904 


OT   VERY    BUSY, EH? 


This  from  a  customer  inspecting  our  shipping  room. 
Yet  at  that  time  we  were  experiencing  one  of  the 
biggest  rush  weeks  of  the  year.  See  the  point? 
Method,  System.  No  confusion,  fiurrj'  or  excitement. 
It's  the  cheapest  way,  too.  and  actually  saves  you 
money  besides    making    quick    shipments    possible. 


ELECTRIC  APPLIANCE  CCMPANY 


...Electrical  Supplies.. 


92  &  94  W.  Van  Buren  St., 


CHICAGO 


PROMETHEUS 

ELECTRIC    HEATING    "nd 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLJNDT  STREET  NEW  YORK 


YOUR  BATTERY  TROUBLES 


can  be  obviated  bv  installincj  an 


ADAMS  SECONDARY  GENERATOR 

on  the  secondaries  of  your  alter- 
nating"   circuit.     It   will    operate 

BELLS,  ANNUNCIATORS,  GAS  LIGHTERS,  ETC. 

without  any  expense.     They  are  practical  and 
never   get   out   of   order.      Write    for    prices. 

EVERYTHING     ELECTRICAL. 


W 


THE  WESCO  SUPPLY  CO..  st'-ouis  mo. 


SPARKING 


Reduces  the   working    capacity    of    a 
motor  or  dynamo,  wears  out  the  com' 
mutator,  wastes  t>ower  and  may  cause 
afire.    All  thts  may  be  avoided  If  you  use        ■*•.... 

The  onlvarlicle  that  will  PREVENT 
SPARKING.  Will  keep  the  (  ommu- 
tator  in  eood  conditioo  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


BO  Cents  per  Stick.  $5.00  per  Dozen. 

SE\D  FOR  FREE  SAMPLE  STICK. 
For  sale  dv  al'  supply  houses,  or 
K.  McLENNAN  &  CO.  Sole  MaoufactBrera.  909,  lOO  Washington  St.,  Chicago. 


It  will  put   that   high  gloss  on  the 
Commutator  vou  have  so  long  sought 

after. 


LINOTAPE 


Not  a   rubber   friction  tape,   but  a  tape  coated  witli  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  festivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


ONLY    WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


P.S.    WE  PUT  THE  MICA  POOL  OUT  OF  BUSINESS. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


;^  VOLT  •  AMMETERS, 

^^^  POCKET  SIZE. 

vpitI°'»»'^(J  For  Testing  Batteries  and  Battery 

>L--^^j^tt,  Circuits,  Locating  Faults, 

>^'  jA  Grounds,  etc. 

>r^  _>*r  BELIABLE.       ACCURATK 

n^wai^  Send  for  Circular. 

*   *  *  L.  M,  PICNOLET, 

r8-80  Cortlandt  St..  NEW  YOEK,  N.  T. 


BEST  QUALITY  LOWEST  PRICE. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


ACTUAL 
SIZE 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 

movi  ng  socket.  Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175    Dearborn   St.,    CHICAGO 


TYPE  E. 


ALTERMATIMG   CURRENT. 


SCHEEFFER   IIMTECRATIIMC 
WATTMETER 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMCND  METER  COMPANY, 


PEORIA,  ILL., 


U.S.A. 


TYPE  F. 


DIRECT  CURRENT. 
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FRANK  N.  PHILLIPS,  pRCsroENT. 
C.  H.  WAQCN3EIL,    TREASUREfi. 


euqenc  f.  ph1llipb. 
Genenal  Manager. 


E.  ROWLAND  PHILLIPS,  Vict-Pncs. 
C.  R.  REMINGTON,  Jr.,  Sec- 


AMERICAN  ELECTRICAL  WORKS, 

PKOTIDEBTCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRrC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Kew  i'ORK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQo  Stoee,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  iH  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


Electric  Heating  Apparatus 

SIND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHlCAaO.  Monadnock  Block. 


DID  YOU  EVER  COUNT 

THE    COST   OF    GUYING? 

DO    SO    ON    YOUR    LINE    AND    YOU    WILL    FIND 
THAT    A    LOT    OF    MONEY  IS  GOING  THAT  WAY. 

USE    THE 

STOMBAUGH  GUY  ANCHOR 

AND  YOU  WILL  SAVE  A  GREAT  PART  OF  THIS 

EXPENSE. 


W.   N.    MATTHEWS  &   BRO. 

DISTRIBUTORS. 
603  Carleton  BIdg. 


ST.    LOUIS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes-          Patent  Soliciting. 

^ra^ira  (8  ffls  1 

^ffl 

pllLlMJlS'iiJiksjalSii!^ 

^^^^M^ 

Get  the  Best— Get  ttie  Habit 

1 

H||l|i?Big;  Sampl,^;  Sti,c; 

•</!sSi}El 

li 

n^g 

HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  Buildera  of 

insulating.    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:    Century  Building. 

NEWARK,  N.  J. 

Over  FIFTEEN  THOUSAND  (15,000)  miles  in  use.    ReceiTed  the 

highest  award  In  its  class  at  Parla  Exposition,  1900 

and  Pau-American.  BufEalo.  1901. 


'■'^e53%r^v^"^ 


SILVER-PLATED 
MIRROR  REFLECTORS. 

A  flat  Reflector,  for  use  with 
"^^a  any  system  of  incandescent  elec- 
tric light,  where  it  is  desired  to 
spread  the  light  considerably. 
Its  silver  plated  mirror  plate 
lining  makes  it  most  effective  and 
pleasing,  and  always  as  good  as 
new. 

Convex,  reflecting  slightly  be- 
"^H  low  the  horizontal  in   all  direc- 
tions.    Used  in  stores,  etc.,  for 
general  illumination. 
GET    OUR    PRICES. 


American    Reflector    &    Lighting    Co., 

271-273    FRANKLIN    STREET,    CHICAGO. 


Jil     B^ipi  ELECTRICAL 

SLATE  ?""'W 

Wfcfl  I    k  ENAMELED. 
THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES-LABOR    TIME-MONEY. 
FLUXpj— - 


XIX, 


^  nijjiji_i_j j_j 
3  ij jj j-j J -ijjjj-j 

♦     1   J   J  JJ  J  JJ    1    IM.-l-l 

ACTUAL     Size 
^ATENTID. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'G    CO., 

264  So.  Jefferson   Street,  CHICAGO.   ILL. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manutactnie  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &    118  Liberty  St..   New    lork. 


BRANCHES:  {,0jC,",;,^AaO:_^ 


BOSTON: 
T  OtlB  St. 


SAN  FRANCISCO: 
-^3  Second  St, 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slof-Bnrnlng  Wire. 


Priocs  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  L 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Macliines, 
Jewelers'  Lathes,  Dental 
Drills  and  Plionographs 

Windings,  2,  4  and  6  volts 
List  price,  99.00 

J,  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  CORTLANDT  ST.  NEW  YORK  CITY 
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WAKTE©,  FOB  SAJLB  amS 
Mister  'WA.S'S  mOl^VMS  advtrtite- 
mecUe  (^o  words  or  lets),  St.jo  an 
iaarrlion;  additional   %uords   3c  each. 

POSITIOX  "WANTED  advertise- 
ments {ja  zuords  or  /ess),  S^-oo  an  in- 
sertioui  additional  uuords  ac  each. 


POSITION  WANTED. 

B?  a  tboroughly  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corporation,  or  company  contemplating  a 
large  transmission  installation;  qualified  to 
design  and  handle  high  tension,  long  distance 
transmission  propositions.  Especially  success- 
ful in  handling  large  bodies  of  men  to  the  best 
advantage.  Reference  furnished.  Address  BOX 
293,  care  Western  Electrician.  510  Marquette 
Building,  Chicago. 


POSITION  WANTED. 

Would  lilte  position  as  superintendent  or  gen- 
eral manager  of  good  power,  lighting  or  water 
worlis  plant.  Thirty-eisht  years  of  age,  mar- 
ried and  have  had  very  wide  experience  build- 
ing overhauling  and  operating  such  plants.  Am 
looliing  for  permanent  position  with  good  future 
prospects,  with  salary  to  start  not  less  than 
SI  500  per  year.  Address  BOX  287,  care  West- 
ern Electrician.  510  Marquette  Bldg.,  Chicago. 


POSITION   WANTED. 

By  an  electrical  engineer  to  lake  cbargt;  of  a 
power  plant.  Graduateof  electricalengineerlng. 
Age  24  •  Practical  experience  In  three  of  the 
largest  power  plants  in  this  country ;  also  ex- 
nerienced  in  construction  work.  References 
furnished  Address  BOX  299,  care  Western 
Electrician,  510  Marquette  Bldg. .  Chicago. 


PO-ilTION  WANTED. 

In  electric-light  plant  by  experienced  steam 
en^'ineer  and  graduate  of  International  Corre- 
spondence schools  In  Electric  Lighting  course. 
Minnesota  state  license.  Will  go  anywhere  and 
work  reasonable,  as  I  want  experience  in  elec- 
trical work.  Address  BOX  300.  care  Western 
Electrician    &10  Marquette  Bldg.,  Chlcaeo,  111. 


WANTED. 

WeBtinghouse  or  General  Electric.  Single 
Phase  60  cycle,  1100  volt,  100  to  120  K.  w. 
Alternator  with  exciter  and  instruments.  Mast 
be  in  first-class  condition  and  late  typeraacbiue. 
Give  serial  number  of  machine.  TIBBE  ELEC- 
TRIC CO  ,  Washington,  Mo. 


WANTED. 

Ttiree  experienced  incandescent  lamp  eales- 
nien  by  an  old  and  well-established  company  not 
IB  the  trust.  Applicants  will  please  state  age. 
Mperlence  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  chape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thor<iughly  overhauled  since  taking  possession. 
E   E.  8ECOR.  Buffalo  Center,  Iowa. 


FOR  SALE. 

At  a  bargain.  One  40-Lt.  9.6  Amp.  Westing- 
house  arc  machine,  complete  with  pulley, 
awitchboard  instruments,  marble  panel,  etc. 
Also  25  Standard  and  Westlnghouse  lamps  for 
Mime,  all  in  A-1  operating  condition.  Address 
BOX  289,  care  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago. 

FOR  SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  Improvements  In  machinery  em- 
ployed in  the  manufacture  of  Incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274,  care  Western  Electrician.  510  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 

One  of  the  best  telephone  systems  In  Eastern 
Kansas.  Three  exchanges,  two  toll  stations  and 
good  toll  and  farmer  lines.  Connections  with 
all  neighboring  towns  and  cities.  Over  250 
phones  in  operation.  System  can  be  rapidly 
extended.  A  fine  place  for  a  good  telephone 
man  with  money.  Will  sell  reasonably  if  taken 
at  once.  Present  owners  not  telephone  men  and 
fully  occupied  with  other  business.  Address 
7.  B.  SAGERS,  Secretary,  Clyde,  Kansas 


FOR  SALE. 

6  K.  W.  Edison  220-Tolt  motor;  6  H.  P.  Eddy 
220-Tolt  motor;  1  H-P  Crocker-Wheeler  220- 
volt  motor.  WALSH'S  SONS  &  CO.,  261  Wash- 
ington St..  Newark,  N.  J. 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heal,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  131st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy  De- 
partment, Washington,  D.  C.  until  12 
o'clock  noon,  February  2,  1904,  and  pub- 
licly opened  Immediately  thereafter,  to  fur- 
nish at  the  Navy  Yard,  New  York,  N.  Y.,  a 
quantity  of  water-tight  bells,  lighting  wire, 
incandescent  lamps,  electrical  supplies,  ma- 
chine screws,  ash,  cedar,  cherry,  mahogany, 
oak,  white  and  yellow  pine,  poplar,  spruce. 
nickel  steel  forgings,  pipe  fittings,  radi- 
ators, brass  condenser  tubes,  boat  Book 
handles,  baseballs,  attiletic  supplies,  oars. 
evaporated  apples,  prunes,  evaporated 
peaches,  tinned  ham.  salt  beef,  tinned 
corned  beef,  beans,  tinned  biscuit,  butter, 
tea,  and  various  machine  tools,  comprisbag 
wincties.  drum  hoist,  lathes,  boring  and 
mortising  machines,  wire  cutting  machines, 
grinders,  sbaper,  planer,  drop  hammer,  etc. 
Blank  proposals  will  be  furnished  upon  ap- 
plication to  the  navy  pay  office.  New  York. 
H.  T.  B.  HARRIS,  Paymaster  General 
U.  S.  N.  1-11-04 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts.  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon.  February  9.  1904,  and  publicly 
opened  immediately  thereafter,  to  furnish 
at  the  Navy  Yards,  Portsmouth.  N.  H..  and 
Boston,  Mass..  a  quantity  of  wire  and  cable. 
conduit  and  fittings,  electrical  supplies, 
bolts,  nuts,  washers,  rivets,  miscellaneous 
hardware  and  hand  tools,  drills,  hydraulic 
Jacks,  files,  ratchets,  deck  winch,  traveling 
cranes,  furnaces,  ash,  white  and  yellow 
pine,  spruce,  brass  rod,  sheet  copper,  bar 
and  sheet  steel,  galvanized  sheet  steel, 
solder,  sheet  lead,  bar  iron,  magnesia 
blocks  and  pipe  covering,  asbestos  mill- 
board, hair  felting,  flax  packing,  whale  oil. 
engine  oil.  lard  oil,  sperm  oil.  .Tapan  drier, 
asphaltum  vai-nish,  polishing  paste,  granu- 
lar sodium  carbonate,  tallow,  gum  camphor, 
brass  and  copper  pipe,  lead  pipe,  iron  pipe. 
valves,  brass  and  Iron  pipe  fittings.  lava- 
tories, blank  books,  pencils,  pads,  type- 
writer pappr,  shipping  tags,  miscellaneous 
stationery,  toilet  paper.  laundry  and  toilet 
soap,  sponges,  hair  and  steel  wire  brushes, 
marine  cement,  oakum,  flax  twine,  plain 
and  khaki  cotton  twine,  lampwick,  lacing 
leather,  rigging  and  bellows  leather,  buck- 
ets, hand  and  leg  irons,  squllgees.  and 
emery  cloth.  Blank  proposals  will  be  fur- 
nished upon  application  to  the  Navy  Pay 
Offices,  Portsmouth,  N.  H..  and  Boston. 
Mass.  H.  T.  B.  HARRIS,  PaynKixtcr  Oen- 
rrnl   V.   .<?.    A^  1-14-04 


CITY  OF  LftUNCESTON.  T4SMANIft. 

ELECTRICAL  PLANT  FOR  SALE. 

The  Corporation    of  the  City  of  Launceston 
has  for  sale  the  followine  Electrical  Plant: 
T.  ALTERNATING  PUNT. 

5  Water  driTen  Turbines  of  1 60  H.  P.  each,  bv 
Gilbert  Gllkf-s  of  Wei^tmoreland. 

5  Alternators  of  100  K.  W.  each,  by  Siemens 
BroB  it  Co. 

Switchboard  complete  with  Instruments. 

A  targe  number  of  suitable  tranft'ormern. 
meers  and  -single-phase  motors  and  other  minor 
I»lant  and  apparatus. 

n.     DIRECT    CURRKNT    ARC    LIGHTING 
PLANT    (Serifs  System). 

5  Slemen"  Arc  Light  Dynamos,  each  for  35 
lamps  (7  5.  amperes). 

4  Circuit  switchboard  complete  with  Instru- 
ments. 

About  140  Siemens  Rmall  band  arc  lamps. 

About  120  lanterns  for  the  above. 

Full  particulars  mav  be  obtained  on  applica- 
tion to  the  City  Electrical  Engineer.  Town  Hall. 
Launceston,  Tasmania. 

C.  W.  ROCHRR.  Town  Clerk. 
Town  Hall.  Launceston,  Dec.  8    1903. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front). 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cai.-^  served  a  la  carte. 

For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS. C. POND. Gen'l  Pass.  Agt., Milwaukee. Wts. 


regory: 

ELECTRIC  cof 

54-62  5.CUNT0N  5T.  CHICAGO 


All  dynamos,  motors,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  immediately: 

1  -400  K.  W.  Westlnghouse  Alternator. 

1-200    •■       Stanley  Alternator. 

2-150    "      General  Electric  Alternators. 

3-120 

2*160  "  Westlnghouse  600  V.  Railway  Genera- 
tors. 
Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  cuaranleed. 


J.J.£CAN'S       "WMy 
"ACME  '  COMMUTA  TOR  ^M 
COMPOUND-  ^^   i 

Agents  Wanted. 

50  Cents  Per  Stick. 

J.  J.  ECAN,  683 


You  Can't  Do  Less 

than  give  a  good  thing  a  trial.  FREE  SAMPLE 
J,  J.Egan's  Acme  Commutator  Compound,  the  only 
article  that  will  absolutely  prevent  sparking, 
cutting  or  unnecessary  wear  of  the  commutator. 
Commutator  always  bright. 

$5.00  Per  Dozen. 

All  Supply  Houses  or 

West  Ohio  Street,  CHICAGO 


rmmxBiitcm 


DETERIORATC.    ESTABLISHED    16  YEARS.  5D 


U.S.  METAL  poysrir«esa  ■■■ 

OLISMES  ALL  METALS.   B.— c„c=   Nc»Y..«.  Cms.oo.S.K.FsA-c.sto.   E35.  E.W«shikston  S*:  lmiOKAPlLIS,lKli 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
for  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  M^riufacturers  in  the  U.  S.  A. 


MATTEAM'AN,    %.    Y. 


STERLING    EXTRA    INSULATING   VARNISH. 

Sterling  Extra  Black  Finishing  Tarnlih, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Plltsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchester,  Engltn<, 


FOR  SALE-MOTORS. 


220  V.  DIRECT  CURRENT. 

80  H.  P.  Westlnghouse  400  R.  P.  M. 

20  H.  P.  Eddy,  1460  R.  P.  M. 

7'/.  H.  P.  General  Electric.  900  R.  P.  M. 

5  H.  P  General  Electric,  1830  R.  P,  M. 

5  a,  P.  Paraeon,  900  R.  P.  M. 

3Vt  H.  P.  Paragon.  lOOOR.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M.     • 

2  H.  P.  Simpson.  2100  R.  P  M. 

1%  H.  P.  General  Electric.  1800  R.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


500  V.  DIRECT  CURRENT. 

26  H.  P.  Crocker  wheeler,  760  R.  P.  M. 

1.-)  H.  P.  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric.  l:i50  E.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

7>,i  H   P.  Crocker  Wheeler.  1575  R.  P.  M. 

7%  H.  P.  Card,  775  R.  P.  M. 

6  H.  P.  C  &  C,  1030  R.  P.  M. 

5  H.  P.  Westlnghouse.  1050  R.  P.  M. 

5  H.  P.  C.  AC.  1600  R.  P.  M. 

3  H.  P.  Jcnnv.  1600  E.  P   M. 


ILLINOIS  MAINTENANCE  COMPANY,  1625  Marquette  Bldg.,  CHICAGO. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS,  ANY  SiZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


s 


AVE  YOUR  EYES 

AND 

AVE  MONEY  TOO 


THE  KINSMAN  SPECIALTIES  DO  BOTH 

Find  out  allabout  them.    Seud  for  Illustrated  booklet 
and  nuottitlon  to 

Western  ReprenentfltJves:    THOS.  0.  ORIER  CO.,  128  W. 

Jacksen  Blvd.,  Chlcaeo. 
New  England  Representalives:    McKENNEY  &  WATER* 

BURY  CO.,  181  Franklin  St.,  Boston. 
Pennsylvania  RepreBcntativei :  H.P.WHITE  CO,.  Ltd., 

Wayne  Juodlon,  Philadelphia,  or  lo 

McLEOD,   WARD  &  CO., 

r^'lBOLE    MFRS.    AND    PATENTEES 

27  Thames  Street,  New  York. 

BEWARE    OF    SPURIOUS    IMITATIONS. 


II  STORAGE 
CELLS 


"AMERICAN 


ARE  THE  BEST.     Send  lor  dMcrlpllx  Circular. 

AMERICAN  BATTERY  CO., 

ECT-o  iaa9.  171  S.eilnlen  St.,  Chicago, 


FOR   SALE 

SECOND  HAND 

DYNAMOS,  MOTORS,  ETC. 

AT  PRICES  THAT  WILL 

SAVE  YOU  MONEY! 

Write   Requirements   and    We'll    Quote. 

REPAIRING,  REWINDING 

OF  ALL  KINDS  A  SPECIALT», 

Guaranteed  Work.      Low  Prices. 

PIERSON    ELECTRIC     CO., 

85  Lake  St.,  Chicago. 

Eclipse   PocKet  Ammeter 

For  General  Battery  Testing, 
0  to  16  Amperes. 
"Ready  for  use."  witli  flexible 
cord  atta(^hed  and  contact  spur  In 
cai^e.  which  Is  drawn  baok  into 
case,  when  carried  In  pocket.  Used 
In  any  position,  and  works  In 
either  direction  of  current.  Size 
of  watch,  and  very  light  wolcht. 
Pivots  hardened  and  poilnhed. 
Ask  V I  iiir  jobber.  Eldredge  Elec- 
tric Mfg,   Co,,   SpringfieM    Mass. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,  CHICAGO.       TELEPHONE    MAIN    1280; 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Sol ici red. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


January  30,   1904 


WESTERN    ELECTRICIAN 
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DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CHARLES  E.  DUSTIN  GO. 


I  t   BROADWAY 
NEW   YORK 


BELT-DRIVEN   ALTERNATORS. 
One  360  K.  W.   Genei-al  Electric,  2,200  volts,  60   cycles,  three-phase,    Class 

12-360-600. 
One  300  K.   W.    General   Electric,   6,000   volts,   25    cycles,   three-phase   type 

ATB,  Class  6-300-500  ;  three  bearings. 
One  300  K.  W.  General  Electric,  2,750  or  5,500  volts,  60  cycles,  two-phase, 

type  AQB,  Class  24-300-300. 
One  250  K,  W.  Warren,  2.200  volts,  125  cycles,  single-phase,  stationary  arma- 
ture, speed  572. 
One   200  K.   W.    Ft.   Wayne  "Wood,"    1,100   volts,   140  cycles,   single-phase, 

speed.  700  R.   P.  M. ;  three  bearings. 
One  180  K.   W.   General  Electric,   2,300  volts,  60  cycles,   single-phase,   type 

AS,    Class    12-180-600. 
One   180   K.   W.    General    Electric,   l.OSO   or    2,160   volts,    125    cycles,    single- 
phase,  type  AS,  Class  20-180-800. 
One  150  K.  W.  Stanley,  1,100  or  2,200  volts,  133  cycles,  two-phase,  speed, 

800  R.  P.  M. 
One  150  K.  W.  General  Electric,  1,100  volts,  125  cycles,  single-phase,  mono- 

cyclic  type. 
One  150  K.  W.  Ft.  Wayne  "Wood,"  1,100  volts,  60  cycles,  single-phase,  type 

W.  A.   L.,  Class  16-150-450. 
One  125  K.  W.  Westlnghouse,  1,100  volts,  60  cycles,  single-phase,  speed,  600. 
One  120  K.  W.  General  iSlectrlc,  1.040  or  2,0S0  volts,  125  cycles,  single-phase, 

type  AS,  Class  14-120-1070. 
Three  120  K.  W.  General  Electric,  2,080  volts,  125  cycles,  single-phase,  type 

A,   Class  14-120-1070. 
Two  120  K.  W.  General  Electric,  1,040  volts,  125  cycles,  single-phase,  type  A, 

Class  14-120-1070. 
One   120  K.   W.   Westlnghouse,   1,100  volts,   133   cycles,  single-phase,   speed, 

1,S7S. 
Two  110  K.   W.   Westlnghouse,   2,200  volts,    133  cycles,   single-phase,   speed 

1,375. 
Two  100   K.   W.    Ft.   Wayne  "Wood,"   1,100  volts,   140   cycles,   single-phase, 

speed,   1,050. 
One  90  K.  W.  Westlnghouse.  2,200  volts,  60  cycles,  two-phase,  speed,  515. 
One  90  K.  W,  Warren,  2.200  volts,  60  cycles,  single-phase. 
Two  75  K    W.  General  Electric,  2,100  volts,  60  cycles,  two-phase,  type  AQ. 

Class  8-75  nOO. 
One  75  K.  W,  Westlnghouse.  2.200  volts.  60  cycles,  single-phase,  speed  720. 
One  75  K.  W.  Ft.  Wayne  "Wood,"  1,100  volts,  133  cycles,  single-phase,  speed 

1,050. 
One  60  K.  W.  Westlnghouse,  2.200  volts,  60  cycles,  two-phase,  speed,  900  ;  in 

excellent    condition,    complete   with    switchboard. 
One  60  K.  W.   Westlnghouse.   1.100  volts.  60  cycles,   two-phase,  speed,  900. 
One  60  K.  W.  Westlnghouse.  1.100  volts.  133  cycles,  single-phase,  speed,  1,600. 
Two  60  K.  W.  General  Eiecti'ic,   1,040  volts,  125  cycles,  single-phase,  type  A, 

Class  10-60-1500. 
One  50  K.  W.  Ft.  Wayne  "Wood,"  2,000  volts,  140  cycles,  single-phase,  type 

WAL.   speed,   1.400. 
Two  45   K.   W.    Westlnghouse,    1,100  volts,   133    cycles,   stngle-phase,    speed, 

2,000. 
One  371/0   K.   W.   Ft.   Wayne  "Wood,"   1,000  volts,  140  cycles,  single-phase, 

speed.  1,400. 
Three  35  K.  W,  Thomson-Houston,  1,040  volts,  125  cycles,  single-phase,  speed, 

1.500. 

A  proportionately  large  stock  of  Engines,  Boilers,  Direct  Con- 
nected Units  Direct  Current  Generators  and  Motors  of  all 
standard  voltages,  Alternating  Motors,  Arc  Generators,  Arc 
Lamps  and  Transformers.  All  in  First-Clags  Second-Hand 
Condition  and  so  Guaranteed.  send  for  latest  buLlehn. 


LEAVING  HIS  MARK 


-t^ 

s^**^ 


LEAVING'HIS  MARK— --When  Rain-in-the-Face"  or  •Sunshine-on-tlie-Eyebrow" 
wanted  to  tell  any  ol  his  friends  that  he  would  be  at  a  certain  place  at  a  certain  time, 
he  would  leave  his  mark  on  a  certain  birch  tree,  and  when  any  of  his  Indian  friends 
would  see  this  mark  they  would  know  who  It  was  that  m^de  it. 

This,  of  course,  was  in  days  gone  by.  but  the  same  principle  is  involved  to-day.  The 
man  who  can  make  his  mark,  and  make  people  know  It's  his  mark,  is  the  successful 
man.     It's  easy  to  find  him. 

But  to  make  them  believe  in  it.  he  must  live  up  to  a  standard. 

Our  standard  is  ••EVERBEST."  We  have  endeavored  to  live  up  to  every  letter,  and 
we  have  come  pretty  near  accomplishing  this. 

People  have  commenced  to  realize  that  "EVERBEST"  really  means  something: 
really  means  that  we  are  earnest  workers  In  this  field  ol  endeavor;  that  we  have  been 
trying  to  please  them;  that  the  gonds  we  have  shipped  have  been  sold  under  our  guar- 
antee, and  everyone  who  has  had  any  business  dealings  with  us  knows  that  we  have  lived 
up  to  our  mark  in  every  sense  of  the  word. 

This  year  we  are  going  away  beyond  what  we  did  last  year,  which  was  our  first 
year  in  business.  This  year  we  are  going  to  offer  greater  Inducements  than  ever,  but 
we  are  going  to  adhere  to  the  old  standard.  'EVERBEST"  for  evermore. 


EWING-MERKLE  ELECTRIC  CO. 


St.  Louis,  Mo. 


CEJWT'RAL    STATIOJV    MAJVAGETIS 

Don't  Be  Afraid 

of  the  Gas  Plaint 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  J§  to  35  H.  P. 

^Gi}agner   Electric  M_fg.    Co. 

ST.  LOl/IS,  MO.,  \/.  S:  A.. 
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CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


HOTEL 

TELEPHONE 


EXPRESS    SWITCHBOARDS 


CHICAGO     -     -     ILL. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

DOWN  "^^^^ 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK    CITY 


JL^y/  TE^T 


^GO  'BE= 


ATT'ROVETy 


This  me&ns 


—YOST- 
SOCKETS 

meet  OlII 

CODE 
REQUIREMENTS 

Do  you  appreciate  the 
importBLnce     of     this? 

Have  you  our  Booklet  7 
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Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  in  any  desired  capacity. 

Sample  parts  and  quotations  oa  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURING  CO., 

CHICAGO,  U.  S.  A. 


i6 


DIAMOND  H 

SWITCHES 


FOR  ELECTRIC  LIGHTING. 


9f 


MANUFACTURED   BY 


THE  HART  MNFG.  CO. 

HARTFORD,   CONN. 


MOON 

TERMINAL 
HEADS 

with 
Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 


MOON  MFG.  CO., 

4.3-49  So.  Canal  ST.',  chicaqo 


NEW   PRICES 

New    net   prices  on  all  goods  contained  In 
our  550'page  catalogue  No.  14.    Send  for  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO, 

New  York  Chicago 


(( 


ALPHADUGT 


M 


The    highest    achievement    in    the    art    of 
interior  conduit  construction. 


v^J^t/^ 


FOR  ELECTRIC  WIRES. 


ALPHADUGT  MFG.  GO. 

622  West  22d  Street,  New  York. 
303  Fisher  Building,  Chicago. 


Transmitter   Receiver 


Standard  instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Goils  for  Automobiles,  Gas  Engines,  Etc. 

electrical"specialties 

Be  Somebodym    Send   Your   Own 
Messagesm      "  Buy "     Wireless, 

No.   8  Bulletin  Just  Out,    Send  Stamp. 
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The  Kellogg  Switchboard 
®.  Supply  Company 

Announces  the  Public&tion  of 

BULLETIN  No.  8 

Written  by  R.AY  H.  MANSON 

We  R^eprint  tKe  Criticism  Giver\  ir\  the  Electrice.!  Review: 

THE  KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY, 
Cblcago,  111.,  has  published  a  souvenir  bulletin  descripilve  of  mag- 
neto telepbones.  This  is  one  of  the  handsomest  pieces  of  telephone 
literature  which  any  company  has  had  the  good  fortune  to  produce. 
The  typography  and  illustrations  are  excellent,  and  the  cover  is  artis- 
tic to  a  high  degree.  The  information  given  In  this  bulletin  is  valu- 
able and  may  he  looked  up  with  profit  by  not  only  the  prospective 
exchange  operator,  but  by  the  telepbone  engineer  as  well. 

We  Sha^ll  GlaLdly  FvirnlsK  Copies  or\  Receipt  of  Request 

Kellogg  SwitcKboaLrd  i^ 
Svipply  Company 

GREEN     AND     CONGRESS    STREETS 

CHICAGO 


346  Broa^dw&y 
New  York 


Electric  Bldg. 
Clevela.r\d 


Keystone  TelepKone  Bldg. 
Phll&delpKia 


The  Stromberg  -  Carlson 

TRANSMITTER 

For  many  years  recognized  as  the  standard,  is  to-day  better 
than  ever  owing  to  changes  that  have  been  made  in  the  me- 
chanical construction. 


In  appearance   no  transmitter  on    the    market   can    equal    it. 
Its  transmission  cannot  be  improved  upon. 
It  doesn't  cost  much  to  give  it  a  trial. 

Printed  matter  mailed  upon  request. 

STROIVIBERC-CARLSON    TEL. 
MFC.    CO. 

Sales  Department,  CHICAGO,  ILL. 

General  and  Eastern  Sales  Department,  ROCHESTER,  N.  Y. 


PHE  teiaEphonr  hand-book: 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  '<  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Zfember  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Ire'itution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables.'''    Joint  Author  of  "Electricity  in  Daily  Life.'' 

I60  Pases,  133   lllus-tra-tions,  Clo-fcl-ky  Hl^nd-Boolc  Size,  Price  $i.OO. 

Extract  from  Preface.—"  Tbls  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  in  America.  The  time  for  such  a  work  Is  not  yet  come.  But  U  Is 
felt  that  there  is  a  demand  for  a  practical  bool^  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  in  formation  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apoaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  It  the  best  book  of  Its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  In  Its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  In  sizcand  style  to  our  other  Hand- Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  U 
the  entire  electrical  fraternity. 


The  Invention  of  the  Telephone. 

Souna    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coll:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit, 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadier's   Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Eiittcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 

22. 
23. 
24. 

25. 
26. 

27. 


— CONTENTS 

Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Antomatic  Switches. 

Telephone  Line   Construction. 


CHAPTER  28. 

29. 
30. 
31. 
32. 


34. 

3f>. 
36. 
37. 


Sj9. 
40. 
41. 


Fobuirtied  and  for  Bftie  by  ELECTRICIAN   PUBLISHING  CO..  5IO  Marau««tte  Buildiner.  bnicaso 


Metallic  Circuit. 

Underground  "Wires 

Lightning    Arresters. 

Inside   Wiring. 

Installatiop  of  TeZ^aphone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

Ele^cromp%netic  Retardation. 

E:ichange  Working, 

'Small   Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simnltaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


A utotnatic    Telephones^ 

Privacy 

Promptness 

Precision 

Profits, 

Automatic  Eiectric  Co.,      Citicago,    €/.   S,  A. 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


iUt-T-S, 


CLkEAIM     BOI 


SEND    WATER    FOR    ANALYSIS, 


!20  LIBERTY  STREET    NEW  YORK.  I  O.BRANCH.OFFICES  IN  U.  S.  27-34  RIALTO  BUILDING    CHICAGO. 


I0.BRANCH.OFFICES  IN  U.  S. 


OIL  vs.  GREASE 

nHAT  'S  a  question  engineers  "will  have  to  settle  for  themselves,  because 
''doctors  disagree."  Most  elaborate  and  exhaustive  tests,  however, 
prove  the  enormous  benefit  in  better  lubrication  obtained  by  the  addi 
tion  of  small  percentages  of  Dixon's  Pure  Flake  Graphite  to  oil  or 

'    grease.     'We  will  send  Booklet  I25C  and  sample  to  those  interested. 

Joseph    Dixorv  Crviclble  Conrvpe.nv         - Jersey  City 


JEFFREYm:CHAINS 


FOR  CATALOGUE. 


THEJEFFREYMFG.  CO 
COLUMBUS,  OHIO. 


BEST  ON  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

ReaULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  with  some  Qms  Engine 
hand  books  that  cost  $1.00. 


Woolley 
Foundry  &  Maoh.  Works 

Box  4-00,  Anderson,  ind. 
U.  S.  A. 


REGTRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO-IIMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

.W'  — DELTA  METAL 

/   1.:,^              CASTINGS,  STAMPINGS  and  FORCINGS 
/dELT;*v  original  and  Sol-" ■  •  -^ 


EDISON   PRIMARY  BATTERIES 

Formerly  known  as  EdLson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

QUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING    COMPANY, 

Factory,  Oranjre,  Now  Jeret-j-,  U.  S,  A. 
New  York  Office,  83  Chambers  Street.  Cliloago  Office,  304  Wabash  Avenno. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


H.  N.  FENNER,  President 

NE\AA     EIMOL 

IVIacHinery  -for 

Br^iiding,  Taping,  Winding,  Twinning, 

p-irmi 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer 

rT    COIVIF>AIMY 

Elec-trical    \A/iros 

Measuring  Machines.    Cable  Covering  Braiders 

PROVIDENCE,  R.  1.,  U.  S.  A. 

.AND     BU- 

MANUFACTURERS  OF 

Insula'tins 

Cabling,  Stranding,  Polishing  and 
EL     CASTIIMOS     A.     SP>I 

-                      -                      - 

WRITE  DEPT.  D  FOR    CATALOG. 


SAMSON  TURBINE 

You  can  SAVE  money  if  you  will  use  a  SAMSON  to 
drive  your  GENERATOR,  because  the  SAMSON 
attains  a  QUICKER  SPEED  than  any  other  turbine 
operating  under  the  same  conditions.  This  allows 
the  use  of  LIGHTER  and  consequently  CHEAPER 
TRANSMISSION  MACHINERY. 

JAMES  LEFFEL  &  CO.,       Springfield, ohio, U.S.A. 
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Alloway  Electric  Co 

Contracting   Electrical    Engineers, 

1551  Marquette  Building, 
Tel.  Randoiph  601. 


ARNOLD    ELECTRIC 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed 


W.  E.  BAK.EB.  H.   R.   BISHOP. 

I  BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

[  170  Broadway,  NEW  YORK. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Plstier  Building, 
Telephone  Harrison  3698.       CHICAGO. 


A  WEEKLY 
REPRESENTATION! 

in  this  "Directory"  enables  engi- 1 
neers  to  keep  before  all  possible  | 
customers. 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR, 
Complete  Telephone  ExchanRes  Built  and  Ma- 
terial Furnished.  I 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  593, 113  Adams  Street,       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGINEERS 

DesIgD,  OonBtnict  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants, 

Examinatlone  and  Reports, 

New  York  Lire  Building,      -     CHICAGO,  ILL. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 
Sewers,  Water  Works,  Conduits  and  Elec 

trie  PlantRaPjK-c-liiItv. 
Room30,  88  E.  Wiishln^ton  St .,   CHH'AC"  ""  ' 


li  J.  Minhlnnick. 
Sec.  and  Oen'lSup't. 

General  Engineering 

Cr^       Ttttt  Consulting  and 

U.  ^     X  ric-    Contracting  Engineers. 
TelephoneB.ElectrlcLlBht.FowerTranBmiBBlOQ 
Suite  1112. 135  ADAMS  ST.,  CHICA  GO. 
Long  Distance  TelephOL.  e  Central  478. 


Humphrey,     Henry    H.,] 
CONSULTING  ENGINEER.! 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1303,  Chemical  Eldg.,      ST.  LOUIS. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Buildin^ 
CHICAGO. 


I  LODg  DifltaDce  Phone  Central  2118. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEAGTOR. 
Specialties— Central  BtatlonHeatlngPlants, 
J  Water   Works  Steam  Plants,  Electric  Llglit, 
I  Gaji  and  Street  Railway  Plants. 
1  r22o-2i  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

PlanB,  Speclflcationa  and  Saperrlslon  of  In- 
stallation of  complete  telephone  plant& 
Special  Reports  on  Telephone 
Properties  and  Apparatua. 
411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.   E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE   OP    ELECTRICAL    ENGINEERS 

ftMERICAN   SOOIETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


S  I-  AT  E 

Per  Electrical  Purposes.    Ercrytfalnff  la  turned 

Slate. 

Only  Firm  in  Vermont  who  makes  a  Specialty  of 

Manufacturing  and  Drilling  Small  Slates 

for  Electrical  Purposes. 

AD         VOIIUA  UANTTFACTTTRSR, 

I    Di     lUUIlUi    FAIR  HAVEN.  VERMONT. 


Preserve  Your  Copies 


OP  THl 


Western  Electrician 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Snlte  SlOMarqaetteBnlldlBd        a        >        .        . 


CHICAGO 


For  Porcelain  or  Clay  In- 
sulatlng8pecialties,8uch  as 
Bushings,  Knobs  or  Cleats, 
Address, 

THE  AKRON  SMOKING  PIPE  CO., 

MOCADORE,  OHIO. 


Send  2c  stamp  for  new  catalogue  No.  6  of 


KLEIN'S 


For  Electrical  Workers 
and  Line  Buildors. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Ctilcago,  III 


NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR    1904. 
TEIM  OEIMTS  A.  OOiaY. 

Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING, 

CHICAGO. 


^^iii^iiiiUiUiUiiiiuuiiuiuiuuauiUiiiiUiuiuiiiiuuiUiiiiiuiiE^ 
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CEDAR  POLES 


From  1 6  F«et  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL   POLES. 


Cn. WORCESTER  CO. 

SUITE   IZOE  TRIBUNE  BLDG.  CHICASO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  GO. 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


WHITE    CEDAR    POLES 

Fine  stock  and  eitlier  Immediate  (48  hour)  or  future 
shipments,  as  you  lll^e  it.    Alay  we  quote  you  prices. 

PAOP     Ml     Ull    I       C\C\         1003  Lumber  Exchange, 
MV»E     ex.     niU^     Vrvr.        MINNEAPOLIS,  MINN. 


******************* *****•» 


u 


STAR 


"  INCANDESCENT  % 
LAMPS 


* 
I 
I 

I 

* 

* 


LONG  LIFE  if  I 

GUARANTEED  CANDLEPOWER,  \ 

HIGHEST  EFFICIENCY.  3 

.|C      MADE     Br    THE    3I0ST    SKILLED    "WORKMEN.  Jf 

I  STANDARD  ELECTRICAL  MFG.  I 

I  COMPANY,     :     Nlles,  Ohio.  \ 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA.    MICH. 


FLO'RIDA? 

Yes,  I'm  going. 
Well,  there's  jomelhing  nefcw  for  you  lo 

consider.    The 

SOUTHERN  RAILWAY 

. in  coQneciion  with  the 

Queen  ®.  Crescent  R.o\Jte 

willTAKEYOU  DOWN  ONE  WAYand 
BRING  YOU  BACK  ANOlHER.fora 
slight  advance  in  the  regular  winter 
tourist  rate. 

Low  round-trip  rates  now  in  effect  to 
all  tourist  points  in  Florida  and  the 
South.  Good  connections,  through  sleep- 
ers, tine  equipment,  best  of  everyihing. 

On  JANUAR.Y  11.1904,  the 

"Chicago  ®.  FloridaL  Special" 

and  the"FIorida.  Limited** 

with  through  Pullman  sleepers,  dining:,  club 
and  observation  cars,  willaqaingo  into  service 
Chicago  to  St.  Augugtiae.  viaCinomnatl.  Chat- 
tanooga, Atlanta  aud  Jacksonville.  I- or  through 
sleeping  car  reservations,  literalurt  ana  full 
particulars,  write 

J._S^McCULLOUGH.  N^W._P^A. 

Phone  Har.  1813.    225  Dearbora  St.,  ChlcaKO,  jlfl 
g        G.  B.  ALLEN,  A.  G.  P.  A.,  St.  Louis.  Mo. 


STANDARD    TIE    COMPANY,  1217-23  Chamber  of  Commerce,  Detroit,   Mich. 


OPPICE  OF 

Town   Clerk 

»oiKD  or  TmciTxn 
xi  T.  rtsiKiiiKa 

A-iL  KAIJFMaN.    Clem 

T.  V*a  KCT»,   iTTT. 

.Vl 


(T\r.  J  .-=!     ion  9 


.  Suramitvllle  Ind.. 


^p^^^xlj^^r******.*-^ 


^^e       /^^l^^^y*.      LUa^ 


'd 


^,-M-i.^   J'^J-yd^ 


uC ,  OC  -S  'Lii.i^-j/w.-^c^L^ 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 


I  IDAHO. 

I  MONTANA. 


WESTERN  LUMBER  ft  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROe,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

tomahawk,wis. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago 
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CEDAR--PDLES 

LINDSLEY      BROS.      CO.  THE    LINDSLEY    BROS.      CO. 

(MICHIGAN       POI-ES)     CHICAGO.  :  '  (WESTERN     F>  Oi-ES  )  5P0KAN  E.    V\/ASH. 

ADDRESS      INqUlRIES    TO      GENERAL      OFFICES        TRIBUNE      BlLDG.    CHICAGO. 


AOTrlnU  IMPDtACt  ''^  pole  orders  means  something,  es- 
uIlAUT  IIMuIILAuU  pecially  when  they  come  from'  our 
old  customers.  The  tale  is  too  long  for  this  space.  Get  our  Prices  and  a  sample 
carload;     then  you'll  know.     (Prices  aren't  everything.) 

509  Phoenix  Block, 
BAY    CITY,   MICI:!. 


MALTBY  LUMBER  COMPANY 


Pittsburg  Agents,  Tipper  &.  Patton,  509  Empire  Building. 


TIES        POLES 


ELMOREFOWIERJACOBSC? 


P    O 


L    E    S       T 


E    S 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  thanall  other  factories 
combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 


LEWIS  LUMBER  &  MFG.  CO., 


Hattiesburg,  Miss. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6IO  Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  tor  Delivered  Pnces. 


YARDS  -  IVEW  OULUTH.AUNM.-  FtOODWOOO,  MINN.  -  WEIXERS.MINN. 


Central  Manufacturing  Go. 

Cbattasoosa, 

Teen. 

Mfrs.  and 

OealerBln 

Tellow  Fine, 
Cross  Aims, 
Loonst  Fins, 
Oat  Fins,  Electrical  Uonllings,  Oat  Braotets, 

LARGB   .^TOCK»  ON    HAHD. 

Delivered  prices  quoted.  F.  O.  B.  care,  yoar  city, 
iQ  any  quantity. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  iEii-i2-i5  Morquette  Building 

CHICAQO. 


••*• 


The  Right  Time 

To  buy  is  to  buy  now. 
The  price  of  wood  may 
go  up. 

OUR  YELLOW  PINE 
OCTAGONAL  POLES 

are  the  standard. 

Standard  Pole  &  Tie  Co., 

Depeyster  and  Front  Sts.,  NEW  YORK. 


*1PjJi>M3UA^  (MiAffjoJ^  §>M>^»WiftV  ftJ^Mrw  SoC      1pA0'Av»CJUV>/  ftMiajTW^voWNXwy.    SAeu^v(KWrv^/^XcW. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  o  10  Marquette  BIdg..  Chicago. 


TIES 


(    YsIIow  Pine  stock.  100.000  Marvvjfactured   by 

\  ?.'■//.«  r^friJ^-Jia'sues  ECCLESTON  LUMBER  CO., 

i-fc    1  (Southern  WMte  Cedar)  29  Broadway.  NEW  YORK. 
C    )  long  le».f  Yellow   Pine 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINE  AND  FIR. 


POLES  TIES 

rULtViH  H  MAI! 


CROSS  ARMS  AND  YELLOW  PINE 

)  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0..(|"°')  420  WalnutSt.,  Plilladelptila,  Pa. 


CEDAR  POLES 


OF  ALL  LENGTHS 
AND    SIZES..  .-  . 


nni    CO   ^ionSle""  Yellow  Pini     -^  •'■"»"''-' II  SPECIAL    PRICES    UPON    APPLICATION. 

Hlllt'a  '/  o<=««>'*o'^»>«>"^'**<«^»"-  .,  II  PROMPT    SHIPMENT    A    SPECIALTY. 

■     1#^^*#    '^  Chestnut  and  Cypress,  rrompt  JtUiltritj  ^rom  jtacK..  J*rt»n.  _        ufuiTMftilP        nnnai    nn    .        l         r      ..      - 

Yellow  Pine  Cross  Arms,  Puis  and  Brackets.  :K«r«.c.vj.j.a,rf.crrf,wc,^™». -..//.,. |H,  £,  WHITMORE,  230-31-32  Lomlier  Exchange,  Minneapolis.  Minn. 
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Westinghouse 


Type  N  and  O  D 
Transformers 


All  sizes  of  Westinghouse  O  D  and  Type 
N  transformers  are  wound  so  that  when 
used  on  primaries  of  1050  or  2100  volts,  the 
secondary  voltages  tabulated  below  are 
obtainable. 


CLASS  200  TRANSFORMER 

CLASS  400  TRANSFORMER 

Primary 

Secondary 

Primary 

Secondary 

losoj 
2100  1 

52M 
58, 

52J^ 

105,      210 
116,      232 

105,     210 
110,      220 

116       232 

losoj 
i 

2100-^ 

105, 
116, 

105, 
1 10, 
116, 

210,    420 
232,    464 

210.    420 
220,    440 
232,    464 

In  addition  to  those  tabulated,  other 
primary  values  give  proportional  secondary 
voltages. 


Terminal  Block  showing  connections  for  2100  to  lOS-210  volts 


Circulars  1057  and  1060  for  particulars 


Type  A 

Integrating  Wattmeter 


An  improved  form  retaining  all  the 
well-known  Westinghouse  qualities,  the 
changes  consisting  in  the  addition  of  new 
features  adding  to  the  permanency  of  cali- 
bration and  ease  of  installation. 


Ball   Bearing's.    Minimizing  friction  of 

moving    element,    and    eliminating   jewel 
trouble. 

Removable  Case.    Allowing  inspection 
of  meter  without  disturbing  connections. 


The  efficiency  of  integrating  watt- 
meters is  increased  in  direct  ratio  with  the 
adaptation  of  Westinghouse  principles  and 
standards,  and  is  diminished  in  proportion 
to  the  substitution  of  theories  not  in  ac- 
cordance therewith. 


For  particulars  address 


Westinghouse  Electric  &  Mfg.  Co. 


Sales  Offices  in  Every  Large  City 


Pittsburg,  Pa. 
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A  Sledge 

and 

A  Man 

To  Swing 

It  — 

All 

Necessary 


"Croose-Hlnds" 

133  S.  Clinton  St. 
CHICAGO 


I  >^^**4f*^f4f*^f*^f4f^0***^f*^'4f^f4'^f^f04!0^!^f^f4:^f0^:4  («<««««««<««4<«w««w  « 


T 


Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1904. 

10  Cents  Per  Copy 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

510  riarquette  Bulldiag,  CHICAaO. 


^*i^******»»»»*mm»i»m»»***iK^m0jf:»0M0im0*m»»/^*»0pj^j^*j^j^*MPi 


WWffllWlllBl. 


FORT  WAYNE 
ELECTRIC  WORKS 

"WOOD"  LIGHTING  AND  POWER  SYSTEMS. 


TYPE  A  EFFICIENCIES. 

High  all-day  and  operating 
efficiencies  are  obtained  in 
Type  A  Transformers  by  the 
following  features  of  de- 
sign. 


I  St— The  shell  type  core  permits  the  mag- 
netic circuit  to  closely  enclose  the  elec- 
tric circuit,  resulting  in  the  most  efficient 
useof  the  lines  of  force  produced  In  the 
ooils. 


~ 

■ 

lon 

BO 

, 

' 

f>o. 

Y" 

/  J 

/ 1 

1    S 

crncitNCY  CURVE 

SMLOWUTT  TYPC   A  TRANaFORMtR 
coRt  LOaa  ^T  io*voi.TS-oa  w^tts 

ALL  DAv  crnci 

tNCY  ©9  PERCENT 

10 

0 

!5 

J*£R< 

th*T 

iS' 

D 

75 

2nd  — The  divided  magnetic  circuit 
doubles  the  efficiency  of  space,  shortens 
the  magnetic  path  and  reluctance  in 
the  magnetic  circuit. 

3rd— The  large  exposure  of  core  and  coils 
to  oil  and  case  maintains  low  temperature 
and  constancy  of  efficiency. 

Prompt  shipments  can  be 
made  from  Fort  Wayne,  New 
York  or  Boston  stock  — all 
capacities  from  .6  to  60  Kw. 
standard  voltage. 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offlcesin  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,  ATLANTA,  YOKOHAMA  (JAPAN'. 


vvviiwrBflVivv 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Reynolds  Cortiss  Engine. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECfftL  ENGINES  FOR  ELECTRIC  LIGHT  afld  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


CntBti     electric 
f^enerating   ^e#s 

Low  Steam  Consumption. 

High    Efficiency. 

Built  for  Continuous  Hard  Service. 


Crocker'  Wheeler 
Contpany 


ManufacturBPS  and 
Ciecti*icat  Engineers 


Branch  Offices 
in  aii  Large  Cities 


AMPERE,  N.  J. 


iBIack  Diamond  File  Works  I 


Est.  1!««3. 


Inc.  1S95. 


Twelvi 
Medals 
Awardtd  at 
Inlernatlonal 
4^      Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


'^ 
?♦ 

^  OCR  eOODS  ABE  ON  SAL,!;  lid  EVERY  liEADIHre  BARnWARE  O** 
4F(  STORE  IN  THE  UKITED  STATES  AA'D  CAXAAA.  ^ 

I   G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insalation  aod  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  DeL 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


IVI 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.     AI^STIIM     &     00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HVSULATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.l.  114-116  I.IBERTY'  STREET,  N.  "F. 


BI/O'W^ERS  -  FORGBS 
BNOIKBS  -  MOTORS 
GENERATING  SETS 
STEAM  HEATING 
VENTILATING  AND 
DRYING  APPARATUS 
MECHANICAL  BRAFT 


'NEW  YOKK.  «  WitMlElVniA-  CHtCAGd<iON»bN- 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 
Copper 
13      Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    AND    BRANCHES - 


New  York  Ctilcago  Cleveland  San  Francisco  Phlladelptila  Atlanta 


1/ 


70l.  mi7.    $3.00  Per  Ahui. 


Copyripht,  laiia.  hy  Electrlcinn 


CHICM0,-FEBRDAirY6,  1904 


Entered  at  Chicago  PostoiSce  a3 
mail  matter  of  the  second  class. 


10  Cents  a  Copv.       M, 


JIYIPLEX  wires  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

STEBN  SELLING  AGtNT,  Tt, ,.      C-'—--!  r- .  •  .    ^ 

H.  R.  HixsoN,  '^e  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  |  io  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGtNT, 

H.    R.    HIXSON, 

!!•>'»  Monadnock  Block,  CHICAGO 


TRADEMARK. 


1889— Paris  iSxposition, 
Medal  for  Babber  Insulation. 

I893-Wopld's  Pair, 
Uledal  for  Bobber  Insulation. 


THB  STAHTDABD  POB 

BIJBBKR  IKSITLATIOIir. 

Sole  Manufacturers  of 

"•p?r- Wires. 


Okonite  Wires,  OI(onite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

tf."Dta'.?hM'l;.  f  "«"•»"»•        253  Broadway.  New  York. 


Geo.T.  Manson, Gen*l  Suit 
W.  H.  Hodglns,  Secy. 


CHICAGO    INSULATED    WIRE   CO,. 


tnutc  ■aRM 


152-154  LAKE  STR-EET. 

Ba^re  a.nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  litandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

■3  BARCuy'sT°R*£Et.  '"■'n  OfSc*  »"<■  Factory.  TRENTON.  H.  It 


INDIAHA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELEQRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBORO,  IBin, 


THOUSANDS  IN  USE. 

Motors,  %  h.  p.  to  100  h.  p. 

Uynamos,  1  k.  w.  to  75  k.  w. 

HlEbest  Ouality.     Reuonablo  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

TKOY,  OHIO. 


Send  your  Book  Ordurs  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bid?.,  Chicago. 


NEW  PRICES 

New  net  prices  on  all  foods  contained  In 
our  550-page  catalogue  No.  14.    Send  far  It. 

MANHATTAN  ELECTRICAL  SUPPLY  GO. 

New  York  Chicago 


The  Ward  Orchesira  Lamp 


HAS    N  O    EQUAL  • 

For  lighting  orchestra  music,  etc.    It  can  be  readily  clamped 
to  music  racks,  is  adjustable  as  to  the  size  of  the  opening 
which  controls  the  quantity  of  light.    The  cylinder  may   be 
moved  In  &  rotary  direction  to  throw  the  ll^ht  where  desired. 
Lamps  may  be  used  as  large  as  16  c.  p. 
Send  for  Illustrated  booklet  and  quotation,  to 
Weiteri  Rap.:  THOS.G.  GRIERCO.,  12$  W.  Jackson  Blvd..  Cblcaf* 
New  Easlaid  Rep.:  McKENNY  &  WaTERBURYCO.,  181  PraakllDSt.,Boitoa 
PenisylvanlaRep.:  n.P.WHITECO..Ud.,WByae  JuDCtioa.Philadelphla.orto 

McLEOD,  WARD  &  GO.,  27  Thames  Street,  New  York 

Mfrs.  of  Kinsman  Specialties.  Beware  of  Spurious  Imitations. 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Eookery,     Westlnghouse  Bldg., 
Chicago,  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  .St.,        1225  Betz  Bldg., 
New  York  City.        Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covired  Wires  and  Cables.       Underground  Cables  for  all  Purooses. 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  San  Pranclgco. 


"He  Pittsburg 

PHOENIX         New  York 

GLASS  CO.    "'^"«» 

Maoufacturers  of 

Electric  Globes  aad  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qlobes  for  all 
encloied  arc  systems 

CATALOQUES    SENT   ON    REQUEST 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


IME\A/     EIMOI-AIMD 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


MANUFACTURERS  OF 


IVI 


hinery  -for   I  risula-ti  net  Eloo-trioal   AA/iros 

Neasurl 
CCIA 

PROVIDENCE,  R.  I„  U,  S.  A. 


Brt^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

fTINE     ^A.S-rilM<»S    A.     S^BCIi».l--rV' 


304  PEARL  STREET, 


VlfESTIIH  ElBotrioal  \mmm%  (Jo. 


Waverly  Park,  NEWARK,  N  J. 


'Weston  standard  Portable  Direct  Reading 


raMea^taadmrd  Partable  Direct 
Bea«tBS  MU>ABmeter. 


Voltmeteris,  Milliioltneters,  Voltaninieters> 

Ammeters,    Milammoters, 

Ground  Detectors  and  Circuit  Testers, 
Oiimmeters,  Portable  Galvanometers, 

Our  portable  Instruments  are.  recognized  as 
The  Standard  the  world  over.  The  Senil*Port* 
able  Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 

Berlin— European    Weston  Electrical  Instru- 
ment Co.,  Ritterstrasee  No.  88. 

LoNuoN— EUlott  Bros.,  Century  Works,  Lewis- 
bam^ 
Paris,  Fbanch— E.  H.  Cadlot,  12Rue  St.  Georges. 
Kew  York  Office— 74  CjOrtlandt  St.; 


127  FULTOtt  STREET 


CHICAGO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal.  Electric  and  Macblnery  Specialties 
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GIVE  MOST  LIGHT. 

BUY  COLUMBIAS 

AND  INSURE  DIVIDENDS 

results  best 
''guarantees' 

ORDER  NOW. 


Columbia  Incandescent 
Lamp  Co.,  St.  louts.  Mo. 


BRANCH  OPPICeS  : 

SAN  FRANCISCO:  Paul  Seller  Elcc.  Works. 
BOSTON:    Equitable   Building. 
PHILADELPHIA:  1227  Real  Estaie  Trust  Bldg. 
MINNEAPOLIS:   821-8=9  Guaranty   Bldg. 
NEW  YORK:   ijn  Havemeyer  Bldg. 
CHICAGO:   Central   Elec.   Co: 
MEMPHIS:  3S   Equitable  Bldg. 
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TheElectrig  StorageBatteryCo. 


PHILADELPHIA 

M A N  U  F ACT U  R E  R    O  F   T H  E 

"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,. Telegraph,  Train  Lighting,  etc.,  etc. 


PnieC    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REttUEST. 


SALES  OFFICSS 

Philadelphia.           Nitv  York,              Bobton,              Chicago,             Baltimore,                St.  Loms,              San  Frascisco,  Cleveland.                    Canada,                            Havana,  Cuba, 

Allegheny  Ave.        100  Broadway.        60  Stale  St.      Marquette  Bldg.    CoDtlnental       Wainwright  Bldg.          Eialto  Bldg.  Citizens' Bldg.        ranadlan  General        G.  P.  Greenwood,  Manager, 

and  19ttiSt. Trnst  Bldg.  Electric  Co.,  Ltd.  Toronto          34  Emjiedrado  St. 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET, 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
COUD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


,         AMERICAN  BRAND 
v^tATBERPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipizients.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jeflerson  St..  CHICAGO,  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  investment  of  capital,  ingenuity  and  sidiied  worltmansiilp,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 

A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  Tills  explains  iiie  popularity  of 

RI-ATINUiVi 


ilgllance  In  cutting  costs  to  a  minlmim, 
BAKER 

408  N.  J.  R.  R.  Ave.,  NEWARK.  N. 


*!. 


120  LIBERTY  ST.,  NEW  YORK. 


We  Duy  ane 
Refine 
Platinum 
Scrap  alsOf 


T- 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 11 

All! 8- Chalmers  Company ..."  33 

Alio  way  Electric  Co — 

Alphaduct  Mfg.  Co II 

American  Battery  Co 17 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co iO 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works..  11 
Amer.InsuLWire&CableCo.  3 
AmerlcanRefl.&LlghtingCo.  7 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  17 
Automatic  Electric  Co, U 

Babcock.  &  Wilcox  Co 17 

Bain,  For6e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  G.  &  H. . .  .22 
Beardslee  Chandelier  Mfg. Co.  lO 

Berthold  »St  Jennings 19 

Big  Four  Route 13 

Boasert  El.  Construction  Co. .  17 

Brooks,  Hall  L 18 

Brown,  Cbas.  L 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H ..17 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 9 

Butterfield,  J.  F — 

Byllesby  &  Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P — 


ALPHABETICAL    INDEX 

Ewlng-Merkle  Electric  Co...  8  I  Jewell  Electrical  Inst.  Co....  8 

1  Johnston,  Thomas  J 11 

Fahnestock  Transmitter  Co...  14  ,  j^^^^  a  son,  J - 


TO    ADVERTISEMENTS. 


Carney  Broa.  Co 

Central  Electric  Co 

Central  Manufacturing  Co.. 


Cent.  Stat.  Improvement  Co. 12 

Century  Electric  Co — 

Chicago  Die  &,  Electric  Co..  .— 

Chicago  Edison  Co 4 ,  \i 

Chic.  Fuse  Wire  &  Mfg.  Co. .  .— 
Chicago  Insulated  Wire  Co..  l 

Chicago  Mica  Co 10 

Clark  Wlrel.Tel&  Tel  Co.,T.E.15 
Columbia  Incand.  Lamp  Co..  2 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

CoolldgeCo.,  Marshall  H.-..  19 

Crescent  Co 9 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 21 

Crouse-Hinds  Co — 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.  16 
Diamond  Meter  Company  —  — 
Dickey-Sutton  Carbon  Co —  4 
Dixon  Crucible  Co.,  Joseph..  :6 

Drake  &  Co.,  Fred'k  J — 

Duncan  Electric  Mfg.  Co....  3 
Dustln  Co.,  Chaa.  E 13 

Eccleston  Lumber  Co 19 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company U 

Edwards  lS:  Co 8 

Egan,  J.  J 8 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute.  11 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company ..  .20 
Empire  Wire  Co 10 


Field,  C.J 7 

"For  Sale"  Advertisementa..l2 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fosloria    Incand.   Lamp  Co. — 

Fowler.  John  H 19 

Fowler- Jacobs  Company 19 

Freeman  &  Co.,  Ernest 17 

General  Electric  Co 9 

General  Engineering  Co., Thel7 
General     Incandescent     Arc 

Light  Company 4 

General  Incand.  Lamp  Co — — 
Gould  Storage  Battery  Co....— 

Gradstone  &  Co.,  M U 

Gt.  West.Smelt.A  Refining  Co.  12 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..13 

Haller  Machine  Co 1 

Hanson  &  Tunelius  Mach.Co.  13 

Hart  Mfg.  Co 22 

Hartford   Steam   Boiler    In- 
spection &  Insurance  Co...  16 
Hazard  Manufacturing  Co. -.22 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co Ifi 

Hopkins  &  Co.,  A.  P 18 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.l3 
Incandescent  Electric  Light 

Manipulator  Company 10 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 17 

International  Tel. Mfg.  Co.  ..15 

Jackson.  D.  C.  &  W.  B 17 

Jancius  Electric  Co   — 

Jeffrey  Manufacturing  Co..  ..16 


Jones  Perpetual  Ledger  Co. ..  9 
KaHavert  Manufacturing  Co.22 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  18 

KesterElec.  Mfg.  Co 8 

Klein  &  Sons,  Mathlaa 11 

Kohler  Brothers 17 

Kuhlman  Electric  Co 11 

Leather  Preserv.  M.  Corp....— 

Leffel  &  Co.,  James 16 

Lewis  Lumber  ..t  Mfg.  Co....  18 
Llndsley  Brothers  Company.. 19 

Loud's  Sons  Co.,H.  M 18 

Lowell  Model  Co 10 

Machado  A  Roller 7 

Maltby  Lumber  Company. .  .  19 

Manhattan  El.Supply  Co 1 

Marinette  Iron  Wks.  Mfg.  Co.  16 

Matthews  &  Bros. ,  W.  N 11 

Maus  &  Co.,  H.  H 18 

McLennan  &  Company,  K ....  10 

McLeod,  Ward&Co.. 1 

Mechanical  Appliance  Co ... .  16 

Mica  Insulator  Company 10 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 9 

Monon  Railroad — 

Monson  Burmah  Slate  Co 18 

Moon  Mfg.  Co.,  The — 

Mueller  Company,  William.. 19 
Mnnsell  &  Co.,  Eugene — 

National  Carbon  Co — 

National  Electric  Co 5 

National  Elec.  Signalling  Co-l-j 
National  India  Rubber  Co..  ..— 

National  Tel.  Supply  Co 15 

Nernst  Lamp  Co — 


For    Ol^ssifi^ti    IxidesK    of    J^ca.-vox^tlserx^eia.'ts    S^o 


New  England  Butt  Co 1 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co ,11 

Nickel  Plate  Road — 

Northern  Elect'l  Mfg.  C0....IO 
Northwestern  Electric  Co, . .  9 
Norton  Elec'l  Instrument  Co.— 

Okonite  Company,  Tbe l 

Pacific  Coast  PoieCo — 

Page  &  Hill  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardrldge  Shade  &  Refl.  Co.  — 

Pass  ct  Seymour  Inc — 

Pennsylvania  R.  R — 

Ferrizo  &  Sons — 

Phelan.  D.  W 19 

Phillips,  Eugene  F U 

Phillips  Insulated  Wire  Co..  11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Pierson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 

duitCo 7 

Pittsburg  &  L.  S.  Iron  Co 19 

Porter  Cedar  Company 19 

Prometheus  Elec.  Co 4 

Relslnger,  Hugo 7 

Reynolds  El.FlasherMfg.Co. — 

Roebllng's  Sons  Co..  J.  A 22 

Routseau  Mfg.  Co 8 

Safety  Ins.  WireA  Cable  Co.  10 

Sargent  &  Lunay 17 

Sawyer-Man  Elec.  Company.— 

Schott,W.H 17 

Seaman,  J.  H 8 

Shelby  Electric  Company  . . .  — 
Simplex  Electrical  Co.,  The..  1 
Simplex  Elec  Heating  Co. ...11 
Southern  Rallwaj" 12 


Sprague  Electric  Company.. .10 

Standard  Elec'l  Mfg.  Co 13 

Standard  Pole  &  Tie  Co 18 

Standard  Tie  Company 18 

Standard  Underg.  Cable  Co..  l 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling*  Son,  W.  C 18 

Sterling  Electrical  Mfg.  Co..  17 
Sterling  Varnish  Co.,  The....  12 

Stow  Mfg.  Company — 

Strom  berg- Carlson  TeL  Mfg. 

Company i5 

Sturtevant  Company,  B.  F...22 
Swedish-American  Tel.  Co    .— 

Tod  Company,  William 13 

Torrey  Cedar  Company 19 

Towers  Pin  &  Bracket  Co — 

Trumbull  Elec.  Co — 

Valentine- Clark  Co.,  The.  ...19 
Varley  Duplex  Magnet  Co...  1 
Vulcanized  Fiber  Company .  .22 

Wabash  R.  R — 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  &  Companj  . . . .  J2 

Warren  Elec.  Mfg.  Co 10 

Wesco  Supply  Co — 

Western  Electric  Company...— 

Western  EL  Supply  Co 13 

Western  Lumber  &  Pole  Co. .18 
Westinghouse     Electric     & 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  1 

Whitmore.  A.  E 19 

WUmerdlng.  C.  H 17 

Wisconsin,  Central  Ry 12 

WooUey  Fdy.  i  Mach.  Wks..— 

Worcester  Company,  C.  H 18 

Yost  Electric  M  f  g.  Co 22 

YounK,  A-  B — 


WfiStEftM    fiLtCTfetClAM 
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MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.Go. 


G.  I. 


G.  I. 


EVERY  INCH 


TRADE        ^^  I  MARK 


AN  ARC  LAMP 


G.  I. 


DIRECT    AND    ALTERNATING 
CURRENT. 


BULLETINS,  BLUEPRINTS,  PHOTOGRAPHS,  ESTIMATES,  ETC,  MAILED  FREE  OH  APPLICATION. 


GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY, 

NEW    YORK,    N.   Y.,  and  all  large  cities. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENU.  OFFICES:    CENTURY  BLDG  .NEWARK.  M.I. 

OVER  FIFTEEN  THOUSAND 

(15,000)  MILES  IN  USE. 

HiEhest  Award  in  its  Class  at  Paris  Expusition, 
1900,  and  Pan-American  Exposition.  Buffalo. 
1901. 


PROMETHEUS 

ELECTRIC    HEATING    <"<d 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  COBTLANDT  STREET  NEW  YORK 


O    A    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS, 


THE  DICKEY  SUTTON  CARBOirC 


LANCASTER,  O.  ,       ^ 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  hail  samples. 


Fetruan'  6,  1904 


WESTERN    ELECTRtClAM 


COLUMBIA   LAMPS 

UNIFORM    CANDLEPOWER 


HIGHEST    FFFICIENCY 


LONGEST    LIFE 


LAMPS    SHIPPED    FROM    CHICAGO 

ELECTRICAL    SUPPLIES 
264-266-268-270    HFTH    AVE,,     CHICAGO 


DIRECT  AND  ALTERNATING  CURRENT 

GENERATORS 

FOR 

Centrai  Station  «■"' Railway  Power  Houses 

BUILT  IN  CAPACITIES  UP  TO  1,500  K.  W. 


Armature  Core  for  300  K.  W.  Generator. 

Excellence  of  Ventilation  is  a  Noticeable  Feature  of  Our  Apparatus. 

NATIONAL  ELECTRIC  COMPANY 


General  Sales  Office  and  Works: 


NewYork:  135  Broadway  Hair   \\7  i  f  Tl/'rr^ 

Chicago:  Old  Colony  BIdg.  iVllL  W  AURcC 

Kttsburg:  Oellatly  &  Co. 


Seattle  and 

San  Francisco : 

Kilbourne  &  Clark  Co. 


ELECTRICITY  FOR  ENBJNEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  $2.60. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  •  •  CI-11OA.00 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


d) 


Recording  Wattmeters  For  Alternating  Current  Circuits. 
(O-TA-rilMO      PARTS  ^r>^  NO    l-OST    REVENUI 


-U.OA-rilMO 
IN   iOklFt 


® 


NO    F-RICTI^I^ 
NO    \A/EAR 


(D 


PACIFIC  COAST 

JNO.  MARTIN  &  00.,  San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
Mexico,  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  4  SUPPLY 
CO..  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO..  Mexico  City. 

EUROPEAN  OFFICE 

25  Boulevard  des  (tallens, 

Paris,  France. 


WESTERN    ELECTRICIAN 


February  6,   19O4 


American  Steel  &  Wire  Co. 


Dhicago 


New  York 


Worcester 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED   INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  IVrpetual. 

Jones  Pcrpeiuttl  Ledger  Co. 
Adjusters,  Cord. 

Ciescent  ijo. 

Xncandes  El.  Lt.  Manip.  Co. 
Seaman,  J.  H. 
Adjusters,  Inc.  liamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (Tel.  &  TeL) 

Matthews  &  Bro..  W.  N. 
AiuiimciAtors. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

Central  Electric  Co. 

Edleon  Mfg.  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
HaXle,  Buzzers,  Etc. 

Jentral  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec  Supply  Co. 

Kousseau  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Kelt  Dressinfi. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Belting;. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co..  B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Pollers. 

Babcock  &  Wilcox  Co. 
Ullnols  Maintenance  Co. 
Books.  Electrical. 

Dmke  A  Co.,  Fred'k  J. 

Electrician  Publishing  Co. 
Brosbes. 

Central  Electric  Co. 

Bobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  llansers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 

Cables.  (See  Wires  and  Cablei) 
Carbons,     Points    and 
Plates, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relelnger,  Hugo. 

Wesco  Supply  Co. 

Western  Eleol.  Supply  Co. 
Casttnss. 

Kew  England  Butt  Co. 
Cbalns. 

Jeffrey  Mfg.  Co. 
Ctrcnlt  BreakM*s. 

Cutler-Hammer  Hfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

Westlnghouae  El.  &  Mfg.  Co. 
Caal  and  Ashes    Hand- 

UlKS  Machinery. 

Jeffrey  Mfg.  Co. 
Coils  and  Magnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
ConiDiatator  Compound. 

Allen  Co..  L.  B. 

Egan,  J.  J. 

McLennan  &Co.,  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Oentral  Electric  Co. 

Electric  Appliance  Co. 

Field,  C.  J. 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co, 


f;  Prague  Electric  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Conduit  Rods,  Conplint;. 

Cope.  T.  J. 

Contractors  and  Electric 
Llffht  Plants. 

Bullock  El.  Mfff.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Spragxie  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  ElecAMfg.Co* 

Cross-Arms,     Pins     and 
Bracbets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Central  Manufacturing  Co. 
Ecoleston  Lumber  Co. 
Manhattan  Elec.  Supply  Co. 
Standard  Pole  &  Tie  Co. 
Towers  Pin  A  Bracket  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Cut-Outs  and  fe^-vrltchefl.  - 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Grouse- Ulnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Bart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Ck>. 
l>3naamos  and  Motors. 

liLillock  ElL-c.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crocker-Wheeler  Co. 

Dustln  Co.,  Chas.  E. 

Ewlng-Merkle  Elec-  Co, 

Ft.  W'^ayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mecnanicai  Appliance  Ca 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Blow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heating  Appl. 

American  Elec.  Heater  Cb. 

Promelbeus  Elec.  Co. 

Simples  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Railiv^ays. 

Croc ker-W heeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

AUoway  EiBctrle  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Baker  &  Co.,  W.  E. 
Brown,  Chas.  L. 
Bryan,  Wm.  H 
Butterfield  J.  F. 
Byllesby  ACo..  H.  M. 
Byrne  Const.  Co,,  M.  P. 
Freeman  &  Co.,  Ernest. 
General  Engineering  Co., The 
Htimphrey,  Henry  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mf?.  Co. 
Sargent  &  Lundy. 
Schott,  W.  H. 
Stanton,  Le  Roy  W. 
Wilmerdlng.  C.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  k  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro- PI  a  tins  Mach^y. 

Crocker- Wheeler  Company. 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
Ensrines,  Haa  and  Gaso- 

Une. 

Lowell  Model  Co. 

Marinette  Iron  Wks.  Mfg.  Co. 

WooUey  Fdy.  &  Macn.  Wks. 
Enffines.  t^team. 

A  Ills-Chalmers  Company. 

Dustin  Co.,  Chas.  E. 

lUlnola  Maintenance  Co. 

Sturtevant  Co..  B.  F 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co  .  M. 
Fans  and  Fan  Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  MTg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Suppjy  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
PUire. 

Kurtavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co..  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.  Co. 
Flashers. 

Haller  Machine  Co. 

Reynolds  El.  FlasherMfg.Co. 
Flexible  Shaft*. 

Stow  Mfg.  Co. 

Forces. 

Sturtevant  Co..  B.  F. 

Fuses  and  Fuse  ^V^ire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

'Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Eiectnc  Company. 

Western  Elect.  Supply  Co. 
Criobes,    Reflectors    and 
E^hades. 

American  Refl.A  LlghtlngCo. 

Fostoria  Incan.  Lamp  Co. 

Ilaller  Machine  Co. 

McLeod.  Ward  &  Co. 

Pardrldge  Shade  &  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 

Holmes  Fibre-Graphite  Co, 

He^tine   (ExhauNf 
Steam). 

Amer.  District  Steam  Co. 
Heatins     and    Tentllai- 
inff  Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric  Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection &  Insurance  Co. 
IjisulatincMaohinery. 

Hanson  A  Tuneiius  Mach.Co. 
New  England  Butt  Co. 
Insulators  and  Insulate 
in£  Materials. 

Akron  Smoklhg  Pipe  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electtlc  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo.,The. 

Phillips  Insulated  Wire  Ck). 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vltrltled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co- 
Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

Generallnc.  Arc  Light  Co. 
Lamps.  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nernst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Lftiupa,  Incandescent. 

Bryan-MarahrCompany. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Cahjipbia  Incan.  Lamp  Co. 
EoTeon  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Mertre  Elec.  Co. 
Fostorla  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Nernst  Lamp  Co. 
Sawyer- Man  Elec.  Co. 
Shelby  "Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Beplacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lamps,  Nernst. 

Nernst  Lamp  Co. 
Letters.  Metal 

Mailer  Machine  Co. 
LightnliUE  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Llnemen*8  Climbers. 

Klein  A  Sons.  Mathlas. 
Magnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical  Draft. 

sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene. 
Mining  Apparatus,  Elec. 

Crocker-wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motors). 
3fame  Plates. 

Crowe  Metal  Mfg.  Co. 


Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Bain,  Fort^e 
Johnston.  Thomas  J. 

Phosphor  Brouxe. 

Phosphor  Bron2eSm.Co.,Ltd. 

Platinum. 

Baker  &  Company. 

Polep  and  Ties. 

Berthold  &  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
Coolldge  Co.,  Marshall  II. 
Eccleston  Lumber  Co. 
Fowler.  John  H. 
Fowler-Jacobi  Company. 
Hopkins  A  Co..  A.  P. 
Kelloge  Switch.  A  Sup.  Co. 
Lewis  Lumber  &  Mfg  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  &  C-o.,  H.  H. 
Mueller  Company.  William. 
Pacific  Const  Polo  Co. 
Page  &  Hill  Company. 
Perrlzo  A  Sons. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Co..  C.  H 

PoUsh  (Metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Ball  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints, 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West.Smelt.AReflnlngCo. 

Re -TVindins— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouae  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Rand  Mach*y. 

Cent.  Stat.  Improvement  Co. 
Duetin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  St  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  A  Co. 

Signs.  Electric 

Haller  Machine  Co. 

Slate. 

Monson  Burmah  Slate  Co. 

Young.  A   B. 
Sockets  &  Heceptacles. 

Pass  A  Sevmour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks.  Salts 

and  Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co- 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Specialties,  Electrical 
Mfgirt  and  Designers 

Haller  Macnine  Co. 
Speed  Indicators. 

Weston  Electrlcallnst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Ratteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Meritle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Sivitoliboards. 

Crouse-Illnda  Co. 

Gen.  Jncand.  \rc  Light  Co. 

Walker  Electric  Co. 

Tele  phones.  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  ,  The. 
National  Elec.  Signalling  Co. 
Stromberg-Canson  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

TransUp  rmers. 

Central  Electric  Company. 
Crociier-Wheeler  Companv. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kunlman  Electric  Clo. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbines.  Water  Wheel* 

Leffel  4  Co..  Jas. 
Tarnishes. 

Sterling  Varnish  Co. 

Tnlcanized  Fibre. 

Vulcanized  Fibre  Co. 

W^irelessTeLApparatus. 

ClarkWlrel.TelATel.Co  ,T.E. 
National  Elec  Signalling  Co. 

Wires  and  Cables— lllag- 
net  Wlr^. 

American  Electrical  Works. 
Amer.  Insul.Wlre  A  Cable  Ca 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkonlteCo.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cuble  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Sunply  Oo. 
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O ARSONS 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  HI. 


IVIade 
Right 


Sold 
Right 


Factories  at  Brazil.  Ind..  and  in  Otiio,  Pennsylvania  and  New  Jersey. 

G.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Bioclt,  Chicago,  III. 


f" 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory; 
PITFSBURG,    KAN. 

Brancti  Office  and  Sale  Yard:    2417  East    18th    Street,  KANSAS  CITY,    MO. 
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THE  WHITNEY 
TESTING   SET 

here  illustrated  contains  one  of  the  most 
sensitive  D'Arsonval  galvanometers  made 
and  Its  resiitance  coils  are  guaranteed  ad- 
justed to  i  of  1  per  cent.  The  range  is 
.01  ohm  to  5  megohms. 

Write  for  details  and  discounts. 

MACHADO  &  ROLLER, 

203  BROADWAY,       NEW  YORK,  N.  Y. 

General  Agents  of  Whitney  Electrical 
Instrument  Co. 


List  Price  $38.00. 


f^^^1,i,^irif^,^^>^>f.^rk*^rk■kif'^'^*'^'^'^**'^'^*'^'^'^*f'^■f■'M■'^f'^*'^'^**'^* 


The  Daily  Newspapers  Report  Disastrous  Manhole  and 
Conduit  Explosions,  as  Follows: 

Dec.  20.  1903— East  Orange,  Main  and  Jones  Jan.  6.  1904— New  York  city.  125th  st.  and 

strei-ts.                                                    ,  3d  av. 

Dec  21),  1903— Kansas  City,  12tli  and  Spruce  Jan.  7,  1904— Newarlc,  N,   J.,   liroad   and 

sirei  ts.                                                -  Clay  -streets. 

Dec  28.  1903— Wheeling,   W.  Va  ,   10th  and  Jan.  9.  1904— Brooklyn,  49th  and  8th  av. 

Main  streets.  Jan.  11.  1904— Washington,  D.  C  .  4lh   and 

.Ian.  1.  1904  — Brooklyn,  N.  Y..  Npw  York  av.  H  sireetF. 

Jan.  2.  1904— IJuffalo,  Union  and  Eagiests.  Jan.  16,  1904— New  York   city.    70th    and 

';  Amsterdam  ave. 

These   appalling    conditions    exist    in    all    cities 
where  there  are  gas  pipes  and  old  style  conduits. 

Bitumlnized  Fiber  Conduit 

(PATENTED) 

is  rapidly  displacing  all  other  kinds,  because  it  affords,  a 
continuous  sealed  duct  from  manhole  to  manhole,  through 
which  the  leaking  gas  cannot  penetrate. 

It  is  also  Electrolysis-proof  and  impervious  to 
moisture. 

A  smooth,  laminated  insulator,  withstanding  50,000 
volts  a.  c,  made  on  electrical  lines  and  cannot  scratch 
the  cables. 

It  is  of  unchanging  durability,  proof  against  all 
forms  of  corrosion  or  decay. 

More  enduring  than  granite. 

The  bitumen  of  asphaltum  and  coal  deposits  have 
remained  unchanged  in  the  ground  for  thousands  of 
years. 

Made  in  seven-foot  lengths,  of  all  diameters  from 
one  inch  to  ten  inches. 

It  is  also  the  cheapest,  as  it  saxes  60%  of  transport- 
ing and  handling  cost  and  20%  of  subway  constraction. 

For  illustrated  books,  prices  and  information  apply  to 

AMERICAN  CONDUIT  COMPANY, 


170  Broadway, 
NEW  YORK.  N.  Y. 


336  Macy  St., 
lOS  ANGELES.  GAL. 


822  Manhattan  BIdg., 
CHICAGO.  ILL. 


Or  to  any  of  the  offices  of  the  Western  Electric  Company. 
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YOU  GAN7  LOSE 


Send  For  Free  Sample  of 
J.  '.  Eza"'8  icmeComniuIator  CompooDd- 


J.J.CGAN'S 
"ACME'  COMMUTATOR 
COMPOUND. 


Eli 


[ 


iS'O  &^liH  h.iUg— \MU   Hot.    gUl^. 

)^o  cutting -commutator  always  bright 
Will  prevent  unnecessary  wear  of  f' 
commutator  and  increases  effifilency 
machine.    50c  per  stick.    So. 00  per  doz.     « 
All  Supply  Houses  or  | 


igUtJ. 

tbe     I 


Agents  Wantrd. 


683  W.Ohio  St.,  Chicago. 


Rousseau's  Ideal  Electric  Bell 


Made  on  a  new  principle 
to  ring  with  1  to  600  volts 
witnout  burning  out  toe 
contact.  Send  for  descrip- 
tive catalogue. 

ROUSSEAU  MFG.  CO., 

310  Mott  Ave.,  New  York, 
N.  Y.,  U.  S.  A. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  OJ  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES-LiBOR-TIME-MONEY. 
FLUX- 


033 


2 

1  J_1_1_1_J_X_1 

-^ 

3 

I JJ  J  1  J  J  IJ  J  J- 

1 J 

4 

1  1  J  J  J  J  J  ,1  1  J  .1.. 

uJ 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'G    CO., 

264  So.  Jefferson    Street,    CHICAGO.    ILL. 


A  PERFECT  REFLECTION 


Crown  Cord  Adjuster 

BEST    AND    SIIVIPUEST 


ACTUAL 
SIZE 


Did  you  ever  look  over  the  waters  of  a  clear  lake  and  see  mirrored  ttterein  tiie 
surrounding  scenery?  Was  this  not  a  delightful  sensation  'o  kno/v  that  nature  was  giving 
you  an  opportunity  to  behold  Its  charms  more  forcibly  and  more  beautifully? 

It  Is  just  this  kind  of  reflection  that  we  have  been  trying  to  cast  from  our  trade 
mark  and  our  concern. 

We  are  gratified  to  say  that  the  reflection   from  "EVERBEST"  has  been  everbest. 

We  don't  want  you  to  accept  our  unsupported  word  for  this.  We  can  refer  you  to 
thousands  ol  satisfied  customers  whom  we  have  supplied  with  electrical  goods  of  every 
description:  concerns  in  the  South,  in  the  West,  in  the  Mlddl;  West,  and  in  the  North. 

We  have  supplied  the  right  goods  at  the  right  prices  al  the  right  time:  but  our 
Green  Book  tells  you  this  story,  so  send  for  It  to-day. 

EWING-MERKLE  ELECTRIC  CO. 

ST.  LOUIS,  U.  S.  A. 


JEWELL  INSTRUMENTS 


Jeyifeii 

Eteotricat 

Instrument 

Co., 

61-63  UNION  PARK  COURT, 

CORNER  CARROLL  AVENUE, 

CHICAGO. 


Jewell  Pocket   Poftablem 


Jewell  Portable. 
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rlSrescent  Soldering  SticU 


New  Soldering  Stick 

" CRESCENT " 

Is  rilable  ind  Plastic,  Not  Brittle ! 


Entirtl)^  different  from  any  other:    no  waste;   no 
sputtering:   nocorrosion. 

CRESCENT  CO.,  403  OMAHA   BLDC,  CHICAGO. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKakngeaLble  Lea.f  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  yowrs.    Write  for  free  booklet:  *' Labor  Saving  Systems." 

We  do  not  sell  tbrougb  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^""^  '^IhYaq'^'  ""'- 


NORTHWESTERN  ELECTRIC  CO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


IDEAL    FIRE    PROTECTION    FOR   ALL 
ELECTRICAL    APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Cliarleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-240  Pearl  St..  New  York  City. 


Bullock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Tj  pe  N  Uullock  Open  Jlotor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


^ 


fiENERAL  ELECTRIC  COMPANY'S 

Carbon  Break  Circuit  Breakers 


'^^H  'ii 

) 

1     to    10,000  Amps. 

250  and  650  Volts.                 ("t^H 

eM^ 

^»i 

^!l^ 

Built  for  hard  service.               „„ 

>LHKg^aP*v|i 

^ 

For     full      information             *mP^ 

^^H  l^v  '  J^w^^ 

t 

apply  to 

TYPE  C.    FORM  ( 
1  to  75  Amps. 

1. 

TYPE  C.    FORM  K. 
(Open)  800  to  10,000  Amps 

GENERAL  ELECTRIC  COMPANY 

Schenectady,  N.  Y.,  U.  S.  A. 

Chicago  Office  Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 


% 
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OUR  CUSTOMERS  SAY  SO 

It  is  not  only  the  price  of  an  arc  lamp — 
that's  not  the  end      Repairs,  delay's,  in- 
ferior results,  increased  expense  in  main- 
taining and  in  operation — these  all  add  to 
the  cost. 

The    A-B    is    simple    and    correct  in   its 
mechanism — is  a  perfected  and  practical 
arc  lamp. 

IT  CUTS  OUT  THE  TROUBLE  AND  SAVES  MONEY 

ELECTRIC  APPLIANCE  COMPANY, 

92  AND  94  W.  VAN  BUREN  ST..  CHICAGO. 

I 

EDISON  MINIATURE  LAMPS 

%|f                                        Have  been  for  twenty  years 
^^fe                            The  Standard  of  the  World 

^^           and  are  today  more  largely  used  than 
^n             all  other  makes  combined. 

qp                              Serviceable,  Economical,  Reliable. 

JW                                                    Miniature  and  Candelabra  Sockets 
/^n9                                                         and  Receptacles. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  CompaDy,  Harrison,  N.  J. 

MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STR0N6. 

MICA  INSULATOR  GO. 


ORIGINATORS.' 


CHICAGO. 


NEW  YORK. 


WB  PUT  THE  MICA- POOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  Co, 


VALPARAISO,  IND. 


The  Incandescent  Lamp  Raplacer  and  i 
Cleaner  replaces  and  cleans  any  o.  p  lamp  I 
•t  any  height  or  angle.  | 

ncandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


andMICABOND. 


IMC9F9-riHEr9l>i     ^XPF>XKF9  4V-ri.JS 


DIRECT  CURRENT 


GENERATORS 


For  Light  and  Power 


.SUPERIOR 

in  every  respect,  our  gen- 
erators have  a  high  effi- 
ciency, great  durability  aild 
the  best  commercial  value. 

Write  for  New  Bulletin  No.  10514 

SPRAGUE 

ELECTRIC  COMPANY 


General  Offices : 
527-531  West  34th  Street,  New  York. 


Cliicago  Office:  Fisher  Bldg. 


DIRECT  CURRENT 
DYNAMOS    AND   MOTORS 

Compact.  Simple,  Trustwortliy,  Economical 

In  Operation 

Superior 

Get  Generator  Bulletin  No.   2530 

Northern  Electrical  Mfg.  Co.,  Madison,  Wis.,  U.S.A. 


ENaiNEERS 


MANUPACTURERS 


BEARDSLEE  CHANDELIER  MFC  CO. 

GAS  &  ELECTRIC   FIXTURES  ro«  the  TRADE. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  SL,  NI^W  YORK,  N.  Y. 


4fla£|iMEPLA^E5 

BEST  QUALITY  LOWEST  PRICE. 


Gale's  Gommutator 
Gompound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Mill  keen  the  Commulator  In  good  condition  aa«  prevent  cutting.    Absolutely  will  not  gum  t>>e  brashes. 
70c.  per  stick.   aS.OO  per  dozen     Bend  SOc.  for  trial  stick. 

FOB  SALB  B7  ALL  SUPPLY  HOUSES  OR 

Sole  fflannfacttirers, 
«09.  lOO    ITiMhliietoii  Hitreet.      •     CHIOAeO, 


X.  Mclennan  &  co.. 


EMPIRE  WIRE  COMPANY, 

HAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACWBIBS  I  LISBON.  N.  H. 


CHICAOO  OFFICE  ■  ,„^    ,..„  o„„oiu  cT 
AND  STOCK       I  «"  ^-   ^-4'V  BUREN  ST. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
I\/I  .      B.     /X.LJSTIIM     &     CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  (ayonne,  N.  I.  114-116  LIBERTV  STREET.  K.  Y. 


Wocrrerv 


Alternator 


mthe  WARREN  ALTER>'ATOR  every- 
thing- possible  has  been  done  for  relia- 
biliiy.  durability,  ease  of  maDa^emeni 
and  efflclency;  everything  to  avoid 
burnouts,  repairs  and  excessive  cost  of 
operation.  Tbe  machine  la  pleasing  in 
appearance,  because  of  good  proportions, 
is  massive,  strong,  of  tlie  highest  gradeof 
workmanship,  and  Impresses  a  thoiiirht- 
fui  person  with  its  solidity  and  special 
adaptation  to  the  most  severe,  constant 
and  exacting  service,  a  machine  con- 
structed for  the  one  sole  purpose  of 
EARNING  MONEY  WITH,  AND  NOT 
TO  SPEND  MONEY  UPON. 


We  Guarantee  What  We  Sell 

,    -   AM'   .   .    . 

Sell    What    We    GuaLraLntee 

IJ^rhenJ^ctbicjP.^. 

S&ndvjskv.  O. 


Februan-  6,  1904 


WESTERN    ELECTRICIAN 


PHAnK  N.  PHILLIPS.  Phesidcnt. 
C.  H.  WAQENSEIL,   Treasureh. 


EUGENE  F.  PHILLIPS, 

General  Manager. 


e.  ROWLAND  PHILLIPS.  VicC-PRIS. 
C.  n.  REHINGTON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC   LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Net7  i'OBK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donotioe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  ril  I  LH  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  II  Pine  Street,   •    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


«|gig«t;S5^j«efmgScnie'^'des^ 


;-;);>;Av^;-;;;::So^E:;M-iKERsi::v7;>.;V.^;r 

SiPi^lumbla  Ave„  €tll  CAGOv 


M.KLEIN    &   SON. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III 


Electric  Heating  Apparatus 

SIND  FOR  S4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAOO.  Monadnock  Block. 


ELECTRICAL  ENCINEER- 
NC  lAUGHT   BY   MAIL. 

Write  for  our  free  Ittustrated  Book. 

"Can  I  Become  aa  Electrical  EogtBter?" 

We  teach  Electrical  Engineering,  Elec- 
tric Lighting,  Electric  Rallwaya,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  by  mail,  Inetitute 
indorsed  by  Thos,  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St.,  New  York. 


DID  YOU  EVER  COUNT 

THE    COST   OF   GUYING? 

DO    SO    ON    YOUR    LINE    AND    YOU    WILL    PINO 
THAT  A   LOT   OF    MONEY  IS  COINC  THAT  WAY. 

USE   THE 

STOMBAUGH  GUY  ANCHOR 

AND   YOU    WILL   SAVE   A    GREAT    PART   OF   THIS 

EXPENSE. 


W.   N.   MATTHEWS  &  BRO. 

DISTRIBUTORS. 

603  Carreton  BIdg. 


ST.    LOUIS 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  ind. 


Russian  Exports  Exciusfveiy 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


OORRESPOHOEMCE  INVITED 


"ALPHADUGT" 

The    tif?li>st    achievement   In   the   art   of 
interior  conduit  construction. 


'^</„ 


FOR  ELECTRIC  WIRES. 


ALPHADUGT  MFG.  GO. 

622  West  22d  Street,  New  York. 
303  FIstier  Building,  Chicago. 


® 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  adore  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crlmshaw^nd  Competition  Tapes  "I'l  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


IHAIN  OFFICE: 
tl4.  116  &   118  Llbertv  St..  New   «ork. 


BRANCHES:  l^jCmcAW)^^^^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
a  Second  St. 


NATIONAL  CODE  STANDARD 

'O.K."  Weatherproof  Wire. 
Slow  ■  Burning  Weatherproof 


and  Slow-Burning  lire. 

Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  EdLson-Lalande 


EXCELLENCE  AND 

RELIABILITY 
GUARANTEED  BY 
THIS  TRADEMARK 

SIGNATURE 


^  THAW 


(X  Cdi/aon* 

nwot 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFACTURING    COMPANY, 


New  TQrk  Office,  83  Chambers  Street. 


Factory,  Orange.  Sew  Jersey,  U.  S.  A. 


Chicago  Office,  301  Wabash  Aventje. 
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WSJiTEH,  FOB  SAXE  and 
iimiiar  WAJIV  eOLDlIIV  advertise- 
mtnts  {so  zuords  or  less),  -Si-Jo  an 
inaertion;  additional  tvords  jc  each. 
POSITION  l^^AJfTED  advertise- 
ments (jo  vjords  or  less),  $i.oo  an  in- 
sertion, additional  tt/ords  sc  each. 


POSITION      WANTED. 

\s  superintendent  of  Electric  Lighter  Munici- 
pal Water  and  Light  Piant,  by  young  man  witb 
technical  education  and  ten  years'  practical  ex- 
perience from  lineman  to  superiijteniient. 
Would  accept  position  as  traveling  salesman 
for  electrical  supplv  house.  References  given. 
Address  BOX  301,  care  Western  Electrician, 
510  Marquette  Bidg.,  Chicago. 


POSITION  WANTED. 

Bj  a  thoroughly  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corporation,  or  company  contemplating  a 
large  transmission  installation;  qualified  to 
design  and  handle  high  tension,  long  distance 
transmission  propositions.  Especially  success- 
ful in  handling  large  bodies  of  men  to  the  best 
advantaee.  Reference  furnished  AddressBOX 
293,  care  Western  Electrician,  510  Marquette 
Building.  Chicago. 

POSITION  WANTED. 

Would  like  position  as  engineer  or  manager  of 
light  or  water  works  plant,  or  both  comoined. 
Have  had  wide  experience  in  operating  both 
Cku  do  my  own  machinist  work  and  give  best  of 
references.  Address  BOX  30-2.  care  Western 
Electrician.  510  Marquette  Bldg  ,  Chicago. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men by  an  old  and  well-established  company  not 
to  the  trust.  Applicants  will  please  state  age. 
experience  and  salary  wanted.  Address  BOX 
X99.  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

One  10  X  12  l'hir-ni\  cenlei-  crank  automatic 
engine,  has  done  about  4  years'  service,  is  in 
sood condition  andean  be  had  reasonable,  as  it 
is  being  replaced  by  a  lari-'er  engine.  Address 
WELLSVILLE  ELECTRIC  PLANT.Wellsvillc. 
Mo. 


FOR  SALE. 

Electric  light  plant  In  town  of  1.000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  to  take  it  but  wai  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR  SALE. 

Complete  new  apparatus  embodying  all  the 
most  recent  improvements  in  machinery  em- 
ployed In  tbe  manufacture  of  incandescent 
electric  lamps.  Will  guarantee  lamp  manufac- 
turers results  as  to  cost  and  quality.  Address 
BOX  274,  care  Western  Electrician.  510  Mar- 
quette Bldg.,  Chicago. 


FOR  SALE. 

An  T.  C.  S.  course  In  telephone  engineering. 
Address  P.  W.  WYHN,  General  Delivery,  Rock- 
lord,  111. 


FOR  SALE. 

6  K.  W.  Edison  220- volt  motor;  5  H.  P.  Eddy 
220-TOlt  motor;  1  H-P  Crocker-Wheeler  220- 
TOlt  motor.  WALSH'S  SONS  &  CO., 261  Wash- 
ington St.,  Newark.  N.  J. 


FOR  SALE. 

One  of  the  best  telephone  systems  tn  Eastern 
Kansas.  Three  exchanges,  two  toll  stations  and 
good  toll  and  farmer  lines.  Connections  with 
all  neighboring  towns  and  cities.  Over  250 
phones  in  operation.  System  can  be  rapidly 
extended.  A  fine  place  for  a  good  telephone 
man  with  money.  Will  sell  reasonably  if  taken 
at  once.  Present  owners  not  telephone  men  and 
fully  occupied  with  other  business.  Address 
^.  B.  SAGERS,  Secretary,  Clyde,  Kansas 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sis.,  West  Pullman,  Chi- 
cago, III. 


Western  Electrician 

Want  Ads 


LrEr^l 


»8ul-l:s. 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  February  9,  1904,  and  pub- 
licly opened  Immediately  thereafter,  to  fur- 
nish at  the  Naval  Torpedo  Station,  New- 
port. R.  I.,  a  quantity  of  mine  cases,  bat- 
tery boxes,  automatic  anchors,  torpedo 
cases,  single  conductor  cable,  dry  battery 
cells,  and  rubber  washers.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navy  pay  offices,  Newport,  R.  I.,  and  New 
York.  N.  T.  H.  T.  E.  HARRIS.  Paiimaster 
General    U.    S.   N.  1-9-04 


PROPOSALS  will  be  received  at  the  Bu- 
reau of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  February  9,  1904,  and  publicly 
opened  immediately  thereafter,  to  furnish 
at  the  Navy  Yards,  Portsmouth,  N.  H..  and 
Boston.  Mass.,  a  quantity  of  wire  and  cable, 
conduit  and  fittings,  electrical  supplies, 
bolts,  nuts,  washers,  rivets,  miscellaneous 
hardware  and  hand  tools,  drills,  hydraulic 
jacks,  files,  ratchets,  deck  winch,  traveling 
cranes,  furnaces,  ash,  white  and  yellow 
pine,  spruce,  brass  rod,  sheet  copper,  bar 
and  sheet  steel,  galvanized  sheet  steel, 
solder,  sheet  lead,  bar  iron,  magnesia 
blocks  and  pipe  covering,  asbestos  mill- 
board, hair  felting,  flax  packing,  whale  oil. 
engine  oil,  lard  oil,  sperm  oil,  Japan  drier, 
asphaltum  vamlsh,  polishing  paste,  granu- 
lar sodium  carbonate,  tallow,  gum  camphor, 
brass  and  copper  pipe,  lead  pipe.  Iron  pipe, 
valves,  brass  and  Iron  pipe  fittings,  lava- 
tories, blank  books,  pencils,  pads,  type- 
writer paper,  shipping  tags,  miscellaneous 
stationery,  toilet  paper,  laundry  and  toilet 
soap,  sponges,  hair  and  steel  wire  brushes, 
marine  cement,  oakum,  flax  twine,  plain 
and  khaki  cotton  twine,  lampwlck,  lacing 
leather,  rigging  and  bellows  leather,  buck- 
ets, hand  and  leg  irons,  squUgees,  and 
emery  cloth.  Blank  proposals  will  be  fur- 
nished upon  application  to  the  Navy  Pay 
Oflices,  Portsmouth,  N.  FI.,  and  Boston, 
Mass.  H.  T.  B.  HARRIS.  Paymaster  Gen- 
eral  U.  S.  N.  1-14-04 


Notice  is  hereby  given  Ihal  spfciflca- 
lioDS  have  been  adopted  by  the  Ciiy  of 
Pond  du  Lac.  by  iis  Mayor  and  Common 
CouDci).  for  the  granting  of  a  franchise 
to  coDstruct,  maintain  and  operate  a 
plant  or  plants  wiihin  or  without  the 
City  of  Fond  du  Lac.  for  the  purpose  of 
furnishing,  and  to  furnish  to  the  Ci"y  of 
Fond  du  Lac  and  its  citizens  and  others 
in  said  State  electricity  for  light,  heat, 
and  power  and  to  that  end  to  set  poles 
and  siring  wires  and  consi  ruct  and 
maintain  the  necessary  appurtenances  to 
said  business  in  said  City  of  Fond  du 
Lac,  which  said  specifications  are  now 
on  file  in  the  office  of  the  City  Clerk  of 
said  City  of  Fond  du  Lac,  to  which  re- 
ference is  hereby  made. 

Now.  therefore  notice  is  hereby  given 
that  bids  will  be  received  for  the  sale  of 
such  franchise  at  the  office  of  F.  A. 
Banlett.  City  Clerk  of  the  City  of  Fond 
du  Lac,  up  to  five  o'clock  P.  M.  on  the 
7th  day  of  March,  1904,  which  such  bids 
shall  propose,  on  behalf  of  the  applicant, 
to  pay  annually  into  the  treasury  of  said 
City  in  consideration  of  receiving  such 
franchise,  a  percentage  of  the  gross 
receipts  from  the  business  carried  on 
under  said  franchise.  Such  bid  must 
be  accompanied  bv  a  certified  check  in 
the  sum  of  Three  Hundred  ($300)  Dollars, 
as  a  guarantee  of  the  acceptance  of  the 
franchise  if  granted  and  the  giving  of 
the  bond  provided  for  in  said  speoifica- 
lions. 

By  order  of  the  Common  Council: 
Dated.  February  2,  1904, 
P.  A.  BARTLETT. 

City  Clerk,  Fond  du  Lac,  Wis. 


regory: 

ELECTRIC  CO. 

54-62  5.CUNT0N  5T.  CHICAGO 


All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1-400  K.W.Westlnghouse  Alternator. 

1-200    "       Stanley  Alternator. 

2-150    "      General  Electric  Alternators. 

3-120 ' 

2-150    •■ 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country,  sjend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


Westlnghouse  500  V.  Railway  Genera- 


STERLINC    EXTRA    INSULATING    VARNISH. 

Sterling^  Extra  Black  Finishing  Vamiali, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnlah. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

PItlsburg,  Pa.,  U.  S.  A.  Brougham  St..  Blackfrlars  Road,  Sallord,  Manchester,  Englini, 


EARS.  Sold  by  agents  Ai^d  dealers 


U.S. METAL  POUSH 


^OLrSHES  ALL  METALS 


U  b-l  O  I  I    GEQ.W.Mof  FMAN 

D.Sa^FcAur.^co    z95.E.Wfi<;HiNGTDM5T.  Indianapolis. In b 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Wcslinghouse  400  R.  P.  M. 

20  H.  P.  Eddy,  1450  K.  P.  M. 

Tii  H.  P.  General  Electric  900  E.  P.  M. 

5  H.  H.  General  Electric,  18'20  R.  P.  M. 

5  H.  P.  ParagOD,  900  R.  P.  M. 

3K  H.  P.  Paragon.  1000  R.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  U.  P.  Simpson.  2100  R.  P   M. 

Hi  H.  P.  General  Eleciric,  1800  R.  P.  M 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker  Wheeler,  750  R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  P.  Simpson.  2000  R.  P.  M. 

7y.  H  p.  Crocker- Wheeler.  1575  R.  P.  M. 

7H  H.  p.  Card.  775  R.  P.  M. 

6  H.  P.  C   AC.  1030  R  P    M. 

5  H.  P.  Westlnghouse.  1050  R.  P.  M. 

5  H.  P.  C.  &  0.1600  R.  K.  M. 

3  H.  P.  Jenny.  1600  R.  P   M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  GHICiGQ. 


Like  Finding  Money. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.     We  pay  the  highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  ingot  copper,  spelter,  etc.     It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


FLO'RIVA? 

\es.  I'm  Rolng. 

Well,  there's  jomeihing  ncttt  for  voii  to 

fonsuter.    The 

SOUTHERN  RAILWAY 

iQ  conneciion  with  the 
Queerv  ®.  Crescent  R.o\jte 

wlllTAKEYOU  DOWNONE  WAYand 
BRING  YOU  BACK  ANOTHER,  for  a 
slight  advance  in  the  regular  winter 
tourist  rate. 

Low  round-trip  ra'es  now  in  effect  to 
b)1  tourist  points  In  Florida  and  the 
South.  Good  connections,  through  sleep- 
er.s.  fine  equipment,   best  of  everything. 

On  JANUAR.Y  II.  1904,  the 

"Chicago  ®.  Florida.  Special" 
nnd  ciie'Tloridab.  Limited** 

with  through  PuIIuiilh  sleepers,  dining,  club 
and  ol]ser\-ationoars.  will acratnuo Into  Bcrvlce 
Chlcaen  to  St.  AupuHtine.  vfaCinrlnnati.  Chat- 
tanooga, Attaiitaand  JacksonvlDe.  h  or  through 
steeplDff  car  reservations,  literature  and  Tull 
particulars,  write 

J.  S.  McCVLLOUGH,  N.  W.  P.  A. 

Phooe  Har.  ISI3.    225  Dearborn  St..  CblcsKo.  HI 
G.  B.  ALLEN,  A.  G.  P.  A..  St.  Louis.  Mo. 


FOR  SALE. 


One  T.  H.  R50-llKht,  i:j:j-cycle.  1,100-volt  al- 
ternator with  exciter  and  rheostats.  Complete 
fJoO.  00  T.  II.~K1,200  C.  P.  arc  lamps,  single 
carbon:  $3.50  each-  fiO  T.  II.  arc  lamp  hoods 
with  absolute  cut-out  switch:  75  cent  each. 
10  General  Electric,  tvite  11.  oil  transformers, 
12-light,  1,000  or  2.000  V.  pri.  100  or  250  V.  sec. 
as  -ood  as  new;  S7.50  each.  1,000— C,  P.,  T.  II. 
case.  52-voU  Incandescent  lamps,  been  used  but 
not  burned  out;  3  cents  each.  We  guairantee 
all  this  apparatus  to  be  In  fijst-class  condition. 
vi'ATERTOWN  ELECTRIC  CO..  Watertown, 
Wis. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wldevestlbuleo  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul.  Minneapolis,  Ashland  and 
Duluth.  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cais  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS. C. POND, Gen'l  Pass. Agt., Milwaukee, Wr$. 


-OPnCE  OF 

Town   Clerk 

noitKD  or  Tsurntn 
aca  A.  rAim-en 

»  1.  BEKCK 

A.  B.  KAtrFMAN,    CutBK 

r  Via  «DT«,  »TTr. 

Summitvillc  Ind., 


.  summiiviiic   inQ.X-.LfO/.  -^.tj. — 100 Jj 

lo    0,c^^^.      J^^^.-t^    ■fl^^    I^   ^"'<^  ^ur^ 

Q_.    ([L\  C-ik.e-Xct_^..V 


(;;7^ixZje<7T-*«****^ 


JLui^ 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Wprk  of  AM  Kinds 

Correspondence   Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


February  6.  1904 
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i^ 


HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  Builders  of- — 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 


232-234  S.  Clinton    St.,   Chicago 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligiiting  and  Power  Plants. 


Western  Electrical  Supply  Go,, 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A^ 


\VAYortlieWOR.LD 
world's*  fAII^ 

PcOUTE 


10 


5T  LOUIS 

1904 


r 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


Estimates  Furnished. 


.1  ■/ ALU  ABLE  NEW  WORK. 


ELECTRICIANS'    HANDY=BOOK 

OF    USEFUL    INFORMATION. 

Edited  by  A.  E.  WATSON,  A.  M.,  Teacher  o»  Electricity,  Brown  University, 

Providence,  R.  I. 

Compiled  by  E.  T.  BUBIKR,  2*1. 

ILLUSTRATED. 

\  Compilation  from  the  worlds  of  5ylvanu8  P.  Thompson,  Kapp,  Ailsop,  Munroeand  Jamleson, 

Watson,  Bottone.  Bonney,  Watt,    Poole.  Trevert,  Haskins, 

norrow  and  Reid,  and   others. 

This  book  gives  a  large  number  of  receipts  for  makins  Battery  Fluids,  Battery  Pastes,  Insalatlng 
Materials  and  Varnishes,  Electro-riatine  Solutions,  etc.  Tells  how  to  make  Electric  Batteries, 
Sells,  Telephone,  Motors,  Dynamos,  Induction  Coils,  Influence  and  Static  Machines,  ^tc.  (ilves 
formulie  for  winding  Dynamos,  Motors,  Armatures,  Field  Magnets,  Transformers.  Contains  many 
ttules,  Tables,  Data,  etc.  In  fact  it  is  almost  a  complete  cvclop:edla  of  Electricity.  It  Is  neatly 
bound  and  of  a  convenient  size  to  be  carried  In  the  pocket  for  handy  reference. 


History. 

Theory. 

Measurements.    (Electric  and  Magnetic.) 

Electric  Batteries. 

Electro-Chemistry  and  Metallurgy. 

The  Telegraph  and  Telephone. 

Dynamos  and  Motors. 

ftianagement  of  Dynn-mos  and  Motors, 


PART 


Electric  Lighting. 

Transformers. 

Wiring  for  Electric  Power. 

Wiring  for  Bell  Fitting  and  Gas  Lightlog 

Electric  Kallways. 

Miscellaneous. 

Useful  Tables. 

Logarithms. 


Contains  over  four  hundred  and  fifty  pages  and  many  Illustrations. 

PRICE,    CLOTH,    ONLY    $2.50;    POSTPAID. 

ELECTRICIAN  PUBLISHING  CO..      510  Maronelte  Bldi,     CHICAGO. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....  Chicago 


\  "  C  T  A  D  "  INCANDESCENT  \ 
%      ^  l*n       LAMPS  I 


U^^S^^' 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 

HIGHEST  EFFICIENCY.  J 

^     MADE     Br    THE    MOST    SKILLED    WORKMEN.  J^ 

I  STANDARD  ELECTRICAL  MFG.  \ 

%  COMPANY,     :     Niles,  Ohio.  % 


*4 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 

CORLISS    AND    HIGH-SPEED 

Automatic    Engines 

FOR    ELECTRICAL    PURPOSES. 


MAIN   OFFICE   AND  WORKS:      YOUNGSTQWN,  OHIO. 


FOR  SALE. 

IMMEDIATE     DELIVERY. 
VERY   LOW    PRICES.  .  .  . 

ENGINES. 

One  22.    1   40x60  Watts  Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 

74  in.  face.    In  excellent  condition. 
One  2:Jx48  Harris  Corliss,  left-hand  wheel  16  ft.  diameter,  36  In.  face,  with  direct 

connected  condenser, 
one  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  in.  face. 
One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 
One  12x34  C.  H.  lirown  A  Co.,  right-hand  wheel  10  ft.  diameter,  30  In.  face. 

One  10.   1   18x20  Payne  tandem  compound    right-hand  wheel  9  ft.  6  In,  x  25  In., 

with  Kuowles  condenser. 
Three  18!ixl8  Armington  A  Sims  center  crank,  governor  wheel  and  driving  pulley 

each  86  in.  diameter,  16  in.  face. 

TwodS,   1  30x16  Westinghouse  compound,  drivini,'  wheel  8  ft.  diameter,  25  in,  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
diameter,  1\Vi  In.  face;  governor  wheel  82  in.  x  17  In, 

One  14x13  Armln^ton  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
"42  in.  diameter.  12^4  in-  face 

One  10i4    1  16iixl'2    Armlngton   A.   Sims    cross-compound,    governor  wheel   and 
'  driving  pulley  each  7-3  In.  diameter,  10  In.  face. 

One  13x12  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
62  in.  diameter,  12  In.  face. 

One  12.M12  Waiertown  center  crank,  driving  wheel  40  in.  diameter.  12H  In.  face; 

governor  wheel  60  in.  x  12J4  in. 
One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 

50  in.  diameter,  12^4  In.  face. 

One  10x12  Armington  A  Sims  center  crank,  driving  pulley  74  in.  diameter,  11  in. 
face,  governor  wneel  62  in.  x  lO!-^  in. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  in.  diameter,  14  in.  face. 
OneTiSPavne  center  crank,  driving  wheel  44  in.  diameter,  7  in.  face;  governor 
wheel  42  in.  x  7  in. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO., 

I  I    Broadway,  NEW  YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 
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F£SSENDEN  Wireless  Telegraph  System 

THE  NATIONAL  ELECTRIC  SIGNALLING  CO. 

As  the  result  of  five  years'  experimental  work,  including  a  working  test  of  a  full  year,  this  system  is  now  put  on  the  market  as 
being  equal  as  regards  speed  and  reliability  to  manually  operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid  whose  resistance  is  lowered  by  theheating 
effect  of  the  electric  waves.  As  it  is  approximately  25  to  50  times  as  sensitive  as  the  Solari  coherer,  and  is  admirably  adapted  to  sharp 
tuning,  much  less  energy  is  needed  for  a  given  distance,  and  difficulties  from  atmospheric  disturbances  and  interference  can  be  overcome.' 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of  the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are  now  standardized  and  can  be  supplied 
from  stock  or  on  short  notice.  Sets  for  working  over  longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before 
delivery  between  the  company's  test  stations,  approximately  go  miles  over  land,  or  between  the  company's  marine  stations. 

THE    NATIONAL    ELECTRIC    SIGNALLING    CO., 

1737  Riggs  Place,  WASHINGTON,  D.  C. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  tliat  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  tiling 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 
DOWN  Tho 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


PRESS 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


...V 


MAKERS 
OF   THE 


HOTEL 

TELEPHONE 


EXPRESS    SWITCHBOARDS 


CHICAGO     ■     ■     ILL. 


y 


rHR  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


leo 


Member  of  the  American  Iristitute  V  Electrical  Engineers,  and  of  the  IrsfiCution  of  Electrical  Enqineers.  London.    Author  of  *'^  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


^ases,  133  lllus-traiiions,  Clo-tH,  H^nd- 


toolc 


*rice  $1.00. 


Kxtract  ftrom  Preface-— "This  little  book  has  no  pretension  to  be  considered  a.  complete  treatise  on  telephony  as  It  e.xists  in- America.  The  time  for  such  a  work  Is  not  yet  come.  But  it  it 
felt  that  there  la  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TEL  KP  HONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a  e  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  In  this  country." 

anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


No  pains  have  been  spared  to  make  It  the  best  book  of  Its  kind.     It  is  right  up  to  date,  Intensely  practical,  and  so  plain  and  clear  in  Us  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  In  size  and  style  to  our  other  Hand-Uooks  which  have  been  so  favorably  received  Uy 

OONTENTS 


Electromagnetic 
Its   Use   In    the 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Souna     Waves.    Articulate     Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 
6.    Current    Induction. 

Induction. 

6.  The    Induction    Coll:    ___     _ 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet   Telephones. 

9.  The    Bell    Telephone    Receiver. 

10.  Other  forms  of  Magnet  Telephones. 

11.  The  Gower,  Ader  and  D'Arsonval  Re- 

ceivers,  Mercadler's   Bl-Te!ephone. 

12.  The  Siemens,   Kotyra,  Neumayer  and 

Bottcher    Receivers. 


CHAPTER  13.  Carbon   Transmitters. 

14.  The    Blake    Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The    Cuttriss    Transmitter. 

19.  Various    European    Transmitters. 

20.  The    Efficiency    of    Carbon    Transmit- 

ters. 

21.  Batteries   for  Telephone  Work. 

22.  Open    Circuit   Batteries. 

23.  Closed    Circuit    Batteries. 

24.  The    Practical    Management    of    Bat- 

teries. 

25.  Magneto    Bell. 

2S.  Automatic  Switches. 

27.  Telephone    Line    Oonstmctlon. 


CHAPTER  28. 

29. 
30. 
31. 
32. 

33. 
34. 
3B. 
36. 
37. 
3P. 
ij9. 
40. 


Metallic  Circuit. 

Underground  Wires 

Lightning   Arresters. 

Inside   Wiring. 

InstallatloF  of  Te'-^phone  Instru- 
ments. 

Inspect-ion  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

EIe',crom;^jnetlc  Retardation. 

F:<change   Working. 

'dmall    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent   ProgrosH.    AppendlT. 


Pabiiirh«d  and  for  «aie  by  ELECTRICIAN  PUBLISHING  CO..  5IO  Marauette  Buildine.  bnicaso 


THE  SURVIVAL  OF  THE   FITTEST 

Takes  place  in  every  city  or  town  where  two  telephone  companies  compete  for  patronage. 


ThoLt 

company 

whicK 

gives 

the  best 

service 

will  survive.  . 

AUTOMATIC    ELECTRIC    CO. 


The  best  telephone  service  in  the 
world    to-day    is  Automatic,  and 
we  installed  the  exchanges  which 
give  it. 
From    these   facts   draw   a   moral. 


CHICAGO,    U.    S.    A. 
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TKe  Kellogg  Switchboard 
OIL  Supply  Company 

Announces  the  PublicaLtion  of 

BULLETIN  No.  8 

Written  by  KAY  H.  M ANSON 

We  Reprint  tKe  Crlllclsm  Given  in  the  Electrlca-I  Review  : 

THE  KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY. 
Chicago,  lU.,  has  published  a  souvenir  bulletin  deacripiive  of  mag- 
neto telephooes.  This  is  one  of  the  handsomest  pieces  of  telephone 
literature  which  any  company  has  had  the  good  fortune  to  produce. 
The  typography  and  illustrations  are  excellent,  and  the  cover  is  artis- 
tic to  a  high  degree.  The  information  given  in  this  bulletin  is  valu- 
able and  may  be  looked  up  with  profit  by  not  only  the  prospective 
exchange  operator,  but  by  the  telephOLe  engineer  as  well. 

We  ShaLll  Gta^dly  F\jrnlsK  Copies  on  Receipt  of  Request 

Kellogg  SwitchboaLrd  i^ 
S\jpply  Company 

GREEN     AND     CONGRESS    STREETS 

CHICAGO 


346  BroaLdwe^y 
New  York 


Electric  BIdg. 
Clevela^rvd 


Keystone  TelepKorve  BIdg. 
Phll&delpKla 


The  Stromberg  -  Carlson 

TRANSMITTER 

For  many  years  recognized  as  the  standard,  is  to-day  better 
than  ever  owing  to  changes  that  have  been  made  in  the  me- 
chanical construction. 


In  appearance   no  transmitter  on    the    market   can    equal    it. 
Its  transmission  cannot  be  improved  upon. 
It  doesn't  cost  much  to  give  it  a  trial. 

Printed  matter  mailed  upon  request. 

STROIVIBERC-CARLSON    TEL. 
MFC.    CO. 

Sales  Department,  CHICAGO,  ILL. 

General  and  Eastern  Sales  Department,  ROCHESTER,  N.  Y. 


INTERNATIONAL 

Mechanical  Self-Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  any  desired  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURINfi  CO., 

CHICAGO,  U.  5.  A. 


Transmitter   Receiver 


StandartI   Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Colls  for  Automobiles,  Gas  Engines,  Etc. 

electrigal''specialties 


Be  Somebodym    Send   Your   Own 
Messages  •      "Buy"     Wireiessm 

Nom   8  Bulletin  Just  Out.    Send  Stamp, 
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DEARBORN  VEGETABLE  FEED  WATER  TREATMENT. 


Cl^EiBklM 


(OIL.I 


SEND    WATER    FOR    ANALYSIS. 


DEIARBORN     DRUO    &    OHEIVIIOAI-    \A/0RM:S, 


I  ao  LIBERTY  STREET    NEW  YORK. 


I  O.BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


I  YMPTOMS  are  effects— not  causes.  The  slipping  of  a  belt  is  loo 
often  the  symptom  of  a  general  over-stretched  and  stiifconditioD.  some- 
thing below  the  surface.  Dixon's  Traction  Belt  Dressing  pene- 
trates to  the  innermost  fiisers  and  cures  the  cause  of  trouble. 

' '  SEND  FOR  BOOKLET  I25E 

JOSEPH  DIXON  CRUCIBLE  COMPANY  -  JERSEY  CITY 


OUR  CATALOaUES  ARE  TOXTRS  FOR  TBE  ASKIHG. 

ThejEFFREY  MANUFACTURING  CO..  Columbus,  O..  U.S.  A. 


^ 


IflBR&QRRPHm^ 

COMMUTATOR  i 
BRUSh/Ml 


There's  No  Friction 

with  the  Fibrc-Graphlte  Commutator  Brush. 
Being  90  percent,  p'lre  graphite,  it  insnrcB  low 
rceiBtancc,  no  eparklng  under  a  varying  load,  and 
longer  wear,  TLcre  ia  no  greasing  required. 
The  Fibre-Graphite  ia  therefore  the  moat  ceo-:: 
nomic  brush  on  the  market.     Send  for  price  list 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

51S5  Wakefield  SI..  Germanlown,  PMIUDELPBrA. 


J 


REG.TRADE  MARKS    JHE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  WASHINGTON  AVE.,PH1LADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
'        ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

Wia,s^3ur^-'  — DELTA   METAL 

/X      ^        CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


m 

DO   YOU? 

m 

/¥\ 

BUY      LAMPS-OB-BUV      CANDLE      POWER 

/fi\ 

..J^-,.. 

16   ^^      averages!     ^^   12 

.■.-|ffly... 

■'"  *  jt  •- 

THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

■''  .J.  ''' 

SrCRLING     SPECIAL 

NtW    ,Ofl«,     f.      T.                                          WARHCN.O.                                           CHIC.CO.     ILL 

BEGULAH       TYPE 

ARE  YOU  LOOKING  FOR  MONEY? 

If  so,  buy  WALRATH  Q4S  OR  QASOLINE  ENGINES, 

and  get  light  on  the  subject. 

THE  WALRATH      • 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  win  produce  as  good  a  com- 
mercial  light  as  ihaf  of  an  auto- 
matic steam  engine,  either  belled 
or  direct  connected  genprator. 
Simple.  Economical  and  Reliable. 

isend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE,  WIS. 

AGENCIES- 
301  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway.  New  York. 

Mactiay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong.  Carlisle  A  Hammond  Co..  Cleveland. 


The  Inspector 


-AND- 


Trouble  Man. 


By  A    E.  DOBdS. 

Full  of  Information  and  diagrams  for  ih( 
D|ieraior,  Exchange  owner,  exchange  mana^iei 
nspector.  trouble  man.  lineman, 

A  complete  desLTiptlon  of  telephones  am 
"heir  troubles.  How  to  lind  and  remedy  them 
'^gelherwith  worliing  plans  lor  exchange  con 
aruction,  complete  with  uiagramsof  all  up-tu 
late  telephones  and  switchboards. 

Mailed  anvwhere  on   HUE     nOIIJIO 
receipt  of  price,         UIlL    UULLAll. 

No  technicalities.  Substantially  bound  in  cloth 


ELECTRICIAN  PUBLISHING  CO.. 

QIO  MARQUETTE  BUILD1N3.  CHICAGO. 


The  Electrician  Publishing 
Co.,  Suite  510  Marquette 
Building,  Chicago.  Headquar- 
ters for  all  latest  Electrical 
Books.     Write  for  Catalogue. 


^Cifli  W©tov$  !^x-  '^loeclal  purposcST 


WRITE  DEPT.  O  FOR    CATALOG. 


SAMSON  TURBINE 

The  bearings  which  carry  the  gates  are  made  extra  LONG 
and  HEAVY  giving  liberal  wearing  surfaces  and  conse- 
quently prolonging  the  wear  of  the  gates.  ALL  SAM- 
SON gates  are  carefully  BALANCED  and  fitted  with 
STEEL  CONNECTIONS. 

JAMES  LEFFEL  &  CO.,   Springfield, omo, U.S.A. 
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ARNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineer,  Contractore  for  Complete 

Electric  Plants.    Results  Guaranteed 

I  SUTTE  1BS9.  MARQTTETTE  BLDQ.,  CHIOAQO. 

NEW  YORK  OFFICE:  711  TRANSIT  BLDG. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


I   W.  E.  BAKES.  H.   R.  BISHOP. 

I  BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

I  170  Broadway,  NEW  YOKE. 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables    engi- 
neers to  keep    before  all  possible  I 
customers. 


IT 


WILL 


PAY 


engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Oonstruct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

Ni^w  York  Life  Building,      -      CHICAGO,  ILL. 


TRY,  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  clients. 


SARGENT  &  LUNDY, 
ENGINEERS, 

1000,  46  East  Van  Buren  Street, 
CHICAGO.  * 

^  Frederick  Sargent.  A.  D.  Lundv. 


H- J.MInhlnnlck.  , 

Sec.  and  Gen'lSup't. 

General  Engineering 

Cr\       T-HTT  Consulting  and 

KJ.y     J.  Jrir,    ContractlngEnglneers. 

Telephones,ElectricLlp:ht,PowerTrannmiB8lon  I 

Suite  1112, 135  ADAMS  ST.,  CHICAGO. 
Long  Uistance  Telephone  Central  i78. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighlinfr  Stations, 
Electric  Power  Transmission. 

Suite  1305,  ::nEMiCAL  Bldg..      ST.  LOUIS. 


f  Long  Distance  Phone  Central  2M8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
8PEClALTrE3— Central  Station  Heating  Plants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qas  and  Street  Railway  Piaata. 
1 1220-21  Marquette  Building,   CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plane,  Speclflcationa  and  SopervMon  of  In- 
etallation  of  complete  telephone  planta. 
Special  Reports  on  Telephone 
Properties  and  Apparatus, 

411  Electrical  Kldg.,  Cleveland,  Ohio. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Buildin^^ 
CHICAGO. 


Telephone  Main  3123. 

WILMERDING,  C,  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  BMg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCnS 

AMERICAN  INSTITUTE  OF   ELECTRICAL  CNGINEERB 

AMERICAN   SOttlETY    OF    MECHANICAL    ENGINCCRS 

AMERICAN    SOCIETT   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


rhe  Bossert  Electric  Construction  Gd. 

MANUFACTURERS  OF 

STEBL  OUTLET  AND  jrWCTIOBT  BOXES, 
BWITCHBOAKOS,   PANEL.    BOARDS,   Sl^ITCHES,   ETC, 


"AMERICAN'ISr 

ARE  THE  BEST.    Ssnil  lor  detcriptKa  Circular. 

AMERICAN  BATTERY  CO., 

9.  171  S.  Clinton  St.,  Clilcago, 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIFRSHANA/. 


Authorized  Manufacturers  of  thi 


^^nr-rix:    f-^exi 


T«JI 


>A/IRI 


1 1' 

The  India-Rubber  and  Cutta-Percha  Insulating  Co.,    I 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


IM.  Y. 


n::::::■^^'^^^^^^^^^^^^^^^^^^'^^^^^^^^^^^^'^'^'^^^TO^'K^^'»»^'«g^^^ 


(10928) 


•••■■■■•■•■■■■•■■■■■^••■•••i  l< 


■■■■■■■■■■■■■■■■■■■■■■■■■6i««««li*> 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 


ELECTRICIAN 


^>IO       n/l  »r-d«J«>-t-^« 


PUBLISHING    CO., 


THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St,  N.  Y. 

WATER  TUBE 


STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  am.  bldg 
SAN    FRANCISCO,  63  first  street. 

PITTSBURG,     121s    FmCK    BUILDING. 

NEW   ORLEANS,  339  caronoelet  street 

CHICAGO,     1216    MARQUETTE    BLDG. 

ATLANTA,  empire  bldg. 
CLEVELAND,  7O6  new  England  Bldg. 
MEXICO    CITY,  7  AVENiDA  Juarez 
HAVANA,  CUBA,  lie  1-2  calle  de  la  habana 


200  Pounds  Working:  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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CEDAR  POLES 


From  I  e  Feet  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CHICAGO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

■  'fcWj  to  order.    Write  us  your  requirements. 

9  H. H.IVIAUS&C0.<""=>420WalflutSt.,Phlladelpl)la.Pa 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS-  J  IDAHO. 
YARDS,  i  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


LOSE  NOTIME 

in  delayed  deliveries. 

IF 

you  buy  your  cross-arms 
from  us 

YOU 

will  have  your  order  filled 
within  24  hours  from  our 
large  stock  in  our  ware- 
house at  Creen  Point. 
Brooklyn. 

STANDARD  POLE  &  TIE  CO., 

Depeyster  and  Front  Sts.,  Hew  York 


J|k|     ■■*■■■  ELECTRICAL 
VI     AIL    PURPOSES 
AIII    I    P   PLAIN  OR 
WiBiH  I    k  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  R 

352  pages. 

Cloth,  Price  $1.00. 

An  up  to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  Marauette  Building.        Chicago.  III. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 
combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 


LEWIS  LUMBER  &  MFG.  CO., 


Hattiesburg,  Miss. 


Standard  Electrical  Dictionary. 

By  prof.  t.  oxonor  sloane. 

Author  of  "Arithmetic  of  Electricity."  "Flectrielty  Simplifled," 
"Electric  Toy  Making."  Etc. 

682  Pages,  393  Dlustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to   Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishlnc  the  "Standard  Electrical  Dictionary  "  the  author 
has  adhered  to  what  the  work  purports  to  be,  exhausting  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessarj'  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  defined. 

A  practical  handbook  of  reference,  containing  defiLitlons  of 
about  6.000  distinct  words,  terms  and  phrases. 

The  work  is  absolutely  Indispensable  to  all  In  any  way  Inter 
ested  In  electrical  science,  from  the  higher  electrical  exi>ert  tc 
the  everyday  electrical  workman.  In  fact.  It  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICiAN  PUBLISHING  CO..  510  Marquette  BIdg..  Chicago. 


WHITE    CEDAR    POLES 

Fine  stock  and  either  Immediate  (48  hour)  or  future 
Bblpments,  as  you  like  It.    May  we  quote  you  prices. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  6c  HILL  CO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Shop    Around"    Now 

There  won't  be  time  In  a  couple  of  weeks.    We  appreciate  the  trade  tbat  comes  to  us  after  such 
investigation,  and.  what  means  more  to  yiu.  we  KEEP  such  customers. 
Let  us  bear  from  you.     (Elthei  Poles  or  Ties) 

MALTBY   LUMBER  COMPANY,  509   PHCENIX  BLOCK,  BAY  CITY,  MICHIGAN 

Pittsburg  Agents,  TIPPER  .v  PATTON  500  Empire  Bldg. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAr 

PINE  AND  FIR. 


POLES 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 to  Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (or  Delivered  Prices. 


•.•# 


CEDAR  POLES  AND  POSTS 

W^  Mueller   company 

Main  office  izii-lE-l5  Morquette  Building 

CHICAQO. 


CEDAR  POLES 
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THE 

Vateniine'Ctark  Co. 

234    La    Sallo    Street,    GHIGAGO 

YARDSl 
Flnooimhtg,   MIoh,      i      Ormma  Bay,    Wl:  Mmw  London,    Wfm, 
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The  Electro-Magnet 


TOWNSEND  WOLCOTT, 

C  o 


-KY 
A.  E.  KENNELLY,  RICHARD  VARLEY. 

S    . 


N    T    E    N    T 

General  Properties.  Magnetic  Field  of  Force.  Magnetic  Units.  Induced  Magnet, 
Reluctance,  Permeability.  Discovery  of  Electro-Magnetism.  Iron  Ring  in  the  Mag- 
netic Field.  Calculation  of  Magnet  Windings.  Magnetic  Circuit.  Given  Ampere-Turns 
lo  hin'i  Proper  Current.  Relation  of  Ampere-Turns  lo  Wire  Space.  Room  Occupied  by 
Insulation.  Heating  and  Olber  Liniitine  Conditions.  AVinding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  oC  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Sjze  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  luterflange-Fixed  >"umberof  Turns  of  Same  Size  of  Wire. 


The  Imporlanceof  Details.  Actual  Calculalions.  Working  Formulie.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  Coil.  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Copper  and  Insulation  in  Cotton  or  Silk  Covered  Wire.  Standard  Copper 
Wire  Table.  17  Problems  (Solved)  Illustrated,  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  an  Inch. 
Logarithmic  Scale. 

FOR   SALE   BY 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


CEDAR  POLES  ruS't,ki^?: 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

i.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis. 


POLES,  TIES,  POSTS.' 


THE  PORTER  CEDAR  CO., 
SAGiNAW,    MiCH. 
PRODUCERS.  We  want  your  Inquiries  always. 


WESTERN 


:^sr:cEDARPoiES 

All  Lengthsan'>sizes 

Z:^  LindsleyBros  Co. 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


TIES 


Ysllow  Pine  stock.  100.000 
6x8-8  ft.  Ct\estr»\it  »r\d  Oak. 
larfe  stock,   standard  sizes. 


Man\jfact\jred   by 

ECCLESTON  LUMBER  CO., 


I  (Southern  White  Cedar)  29  Broadway.  NEW   YORK. 

.'  long   lea^f  Yellow    Pine 

)  octe,.eonal  n.nd  SQuare,  > 

{  Chestnut  and   Cypress,  ■prompi  dtliileriej  frotn  jr»ct.  /in 


^^  ^-  _     ^a  ^^  1    oouinern  wniie  ^..ouoi. 

nffll     CC  ^  >»"«  '•=-'  Yellow    Pln< 

■*■■■     P^  1  octBLgonal  B,nd  SdOare 

■     VBa^%#  C  Chestnut  and  Cypress 

Yellow  Pine  Cross  Arms,  Pins  and  Brackets 


Trompi  deli^trUj  ^rom  jlocK..  T^rto 
yorKcify yard,  or-  dirtd  f*-ofn  milts. 
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ELECTRIC    LIGHT    MANAGERS  ^^^^ 

Attention 

^:-:::::::::\::::/::^\\:::::::::::::::■::.■.■.■.■.■.■.'.: :::::: :::::::■::  .::::::::.:. ^'^^^hi^'l 


DON  TTHROWAWAY  EXHAUST  STEAM 

WHEN    YOU     CAIM    SELL    IT    FOR    HEAT 

■p LECTRIC  Companies  after  they  have  produced  light  and  power 
■'-'  from  their  engines  can  sell  their  exhaust  steam  for  heating  purposes 
for  enough  to  pay  all  station  expenses  and  interest  on  the  investment 
for  the  Steam  Mains  by  installing  our  system  of  underground  mains. 

We  contract  for  the  construction  of  Steam  Mains  complete. 

Our  Expansion  Devices  and  Insulation  are  models  of  effectiveness. 

We  have  the  only  Meter  System  in  use,  without  which  no  public 
utility  enterprise  can  be  suxe  of  success. 

We  have  installed  over  250  Steam  Plants. 

We  guarantee  results. 

We  are  also  manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe 
Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing 
Coils,  Separators  and  a  full  line  of  steam  fitters'  supplies. 

Send   for  our  illustrated  pamphlet   and  price   list. 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT,  N.  Y.  AND  924  MONADNOCK  BLDG.,  CHICAGO,  ILL. 

:\Iention  Western  Electrician. 


; 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  ""eSfaTr  CHICAGO. 
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CntBii    fTlectrlc 
generating    Oc#g 

Low  Steam  Consumption. 

High    Efficiency. 

Built  for  Continuous  Hard  Service. 


Grocker"  Wheeler 
Cotnpany 

Manufacturers  and 
Cleatrioal  Engineers 


Branch  OftlcBm 
in  ali  Largo  Oiiiaa 


AMPERE,  M.  J. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  B.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

"r.z;r :"  one  dollar. 


receipt  of  pri 

No   technicalities. 


Substantially  bound   in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


FORT  WAYNE 
ELECTRIC  WORKS 


"u/nnn" 


WOOD"  LIGHTING  AND  POWER  SYSTEMS. 


TYPE  A  EFFICIENCIES. 

The  three  features  of  design  of 
Type  A  Transformers  mentioned 
last  week  are  supplemented  by 
the  following  equally  important 
construction  details: 

1st— Thin  magnetic  sheet  steel  lamina- 
tions are  inspected,  tested,  annealed, 
assembled  and  retested  before  becom- 
ing a  part  of  the  core.  This  is  to  assure 
permanency  of  magnetic  properties  of 
the  high  standard  required  or  to  render 
the  iron  non-aging. 
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2nd— Colls  are  constructed  with  .  insula- 
tion cut  to  gauge  and  accurately  placed 
to  occupy  minimum  space  and  permit 
liberal  use  of  copper. 

3rd— By  the  vacuum  process  the  coils 
are  filled  with  a  sealing  and  binding 
waterproof  compound  to  fortify  the  in- 
sulation against  displacement  and  to 
conduct  heat  to  the  surface  of  the  coil 
and  maintain  low  temperature. 

Prompt  shipments^  Zcan  be 
made  from' Fort  Wa^ne-lNew 
York  or  Bostonl  stock  —  ail 
capacities  from  .6  to  60  Kw. 
standard  voltages. 


Main  Office  and  Factory-FORT  WAYNE,  INO. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,  ATLANTA,  YOKOHAMA  (JAPAN). 
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WIRES  ^GABLES 

HICH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  Annunciator  Wibe. 

HAZARD  MANUFACTURING  CO., 

Gbkeral  Office  and  Works,       New  York  Office,  Chicago  Office, 

Wllkesbarre.  Pa.  50  Dey  St.  1024  Marquette  Bldg. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insalation  and  mechanical  purpous,  in  sheets, 
tubes,  rods  and  ipeeial  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  BDd  Mechanical  Purposes,  Railway  Duat  Guards,  Washer* 
and  Packings.    Patent  Insulating  Cleats. 


MANUPACTURBD  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington,  IM. 


PUSH    BUTTON 
SWITCHES 


J--..,.     — 

•/ 

^^^"^m^t^^ 

ARE  SPECIFIED  BY 

ELECTRICAL 

ENGINEERS  AND 

ARCHITECTS 

EVERYWHERE. 

MANUFACTURED  BY 
THE 

HART     MFG.     CO 
HARTFORD,   CONN. 


STURTEVANT 


FANS    .    BLOWERS    -    ENGINES    -    MOTORS 

Generating  Sets     £xhaL\ist  HeaLds 
Mechanica.1  Dratft  Appar&txis     Forges 

Hea.tii\^,  Ventilating  and  Drying  Apparatus 
INDUSTRIAL    EQUIPMENTS 


B.  F.  STURTEVANT  CO. 


Boston,  Massachusetts 

PKlIadelphiA  ChIoA.go 


London 


L^TE^T 


=GO  BE= 


A.PP'ROVED 


This  ninB>.ns 


^YOST- 
SOCKETS 

meet  eill         —    - 

CODE 
REQUIREMENTS 

Do  you  OLppreclate  tKe 
imporlaLivce     of     this? 

Have  you  our  Booklet  7 


H6e 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


iBIack  Diamond  File  Works  ^ 


Est.  1863. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
189S. 


'^ ^rrr^, ,":_  ?» 

> 

■  J* 

-  OBK  eOODgl  ABB  OS  SAI.E  IBf  BVBBY  liEADIWe  HABOWAKE  O^ 
4^  STOBE  IN  THE  USnTED  STATES  AND  CANADA.  J^ 

I   G.  &  H.  BARNETT  COMPANY,  | 

jS  PHILADELPHIA     PA 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN orncE  AND  woRi^s  TRENTON,  N.  J, 


-AGENCIES    ANB    BRANCHES- 


N«w  Varic  Chicago  Cleviland  Sin  Franclice  Phlladelphit  Atlanta 


I' 


Mm 


Vol.  niI7,    $3.00  Per  Arnui. 


CHICAGO,  FEBRUARY  13, 1904. 


10  Cents  a  Copv. 


Ul 


JIUIDI     CV  INSULATED 

>llwlr^L.QA.  WIRES  andcables. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

'""r.^husI""'^       7/je  Simplex  Electrical  Co., 

Monadixick  Block,  CHICAGO.  110  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGCNT, 

H.   R.  HIXSON, 

ii4'»  MoTiadMck  Block,  CHICAGO 


18SU — Paris  J!<lxposition, 
lUedal  for  Bnbber  Insulation. 

1893-World's  Fair, 
Medal  for  Bnbber  Insnlation. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

S'Kn.-8hS^";.  f  """'B^''-        253  Broadway,  New  York, 


TKE  STASTDAKD  FOB 

BUBBEB  lar StriiATION. 

Sole  Manufacturers  of 

*"»'•  Wires. 


Geo.T.  Manson.Gen'l  Supt, 
W.  H.  Hodglns,  Secy. 


^^     INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL.  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEORAPH  AND  PIRB  ALARM  CABLES. 

AM  Wires  are  tested  at  Factory.  jrONESBOBO,  IKO^ 


K'ational 

India 
Rubber  Co.'a 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

■S*!^^?!^^.  "a*"  Offi"  and  Faclory,  TRENTOM, ». lb 


You  Can't  Do  Less 

than  give  a  good  tbing  a  tWal.  FREE  SAMPLE 
J.  .J.Egdn's  Acme  Commutator  ConipouQci.  the  only 
article  that  will  aosolutely  prevent  sparking, 
culting  or  unnecessary  wear  of  the  commutator. 
Oommutaior  alwaya  bright. 

$5.00  Per  Dozen. 

All  Supply  Houses  or 

J.  J.  EGAN«  683  West  Ohio  Street,  CHICAGO 


CJJ.CGAN'S       'WM\ 
ACME"  COMMUTATOH^m     I 
COMPOUND.  ^1    / 


Agents  Wanted. 
50  Cents  Per  Stick. 


THOUSANDS  IN  USE. 

Motors,  y,  h.  p.  to  100  h.  p. 

Dyuamos.  1  k.  w.  to  7.5  k.  w. 

Highest  Oufllity-     Reaionablfl  Prlct. 

THE  HOBART  ELECTRIC  MFG. CO. 

TBOY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


We    Confine    Ourselves 
Strictly  to  Electric  Heating. 

DO    NOT   GO    INTO    SIDE    LINES. 

AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT,    MICH. 


S  If    IRADt      yIL^ 


t 


RUiMUiEa 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass..  New  York,  Chicago,  Sao  Fraoclsco. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOTOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping, -Reaming,  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selig.  Sonnenihal  &.  Co. 
86  Queen  Victoria  Street,  London,  England. 


EMPIRE  WIRE  ^OMP^NY^ 

HAQNET      WIRE     AND     BARE 
AND   TINNED  COPPER  WIRE. 


PACTOIltBS\[^,SBON,  N.  H. 


AND  STOCK      [^  ^-  *''*^  BURBN ST. 


LIGHT 


if  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

1 6  C.  p.  Horizontal  are  1 4  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 


THE 


Pat.   Oct.  20,    I900. 
A  TRIAL   WILL   PROVE   OUR    CLAIMS. 
SHELBY     ELECTRIC     CO.,     SHELBY, 


O. 


WESTON  EleDtfioal  In^tament  Go. 

*■*  ^^^B^  W/airprlTT  Park    NFVS/ARTf    M.   T. 


Waverly  Park,  NEWARK,  N.  J. 


Weston  Standard  Portable  Direct 
Jleadine  Wattmeter. 


Tie  Weston  Staiiari  PortaWe 
Direct  Reading 

Voltmeters  and  Wattmeters 

POK 

ilternatlng  and  Direct  Current  Circuits 

Are  the  only  standard  portable  in- 
struments of  the  type  deserving  this 
name.  "Write  for  circular  and  price 
lists. 

BERLIN;  European  Weston  Electrical  Instru- 
ment Co.,  No.  88  RItterstrasse. 

LONDON;  Elliott  Bros.,  Century  Works,  Lewis- 
ham. 

PARIS,  FRANCE— E.  H.  Cadiot,  t2  Rue  St. 
Georges. 

NEW  YORK  OFFICE-74  Cort- 
landt  St. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  EdLson-Lalande 


EXCELLENCE  AND 

RBLIABILITV 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


^ TRAM 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES. 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
EK. 


EDISON    MANUFACTURING    COMPANY, 


New  York  Office.  83  Chfunbere  Street. 


Factory,  Oraage.  New  Jereey,  V.  S.  A. 


Chicago  Office.  SOt  Wabash  Avenae. 


WESTERN    ELECTRICIAN 


February  13,  1904 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.   


■■«'  III 'I  jr  >  >' 


ATE^OT  THBTHIN&S  \(EmE 


Oi/'R   CATAt-Oe 


Bi     x/     f\ttz^^     *  oc   I  :u»-*..  Oa  .    .  ^  ' 


RRiEOATouR  N.  Y.  Officc,  136  Liberty  St. 


MAIN  OFFICE   AND   FACTORY^ 


Plainville,  Conn. 


A" 


CEJVT'RAL    STATIOJV    MAJ^AGE'RS 

Dorv't  Be  Afraid 

of  the  Gas  Pla.nt 

WORK  UP  A  MOTOR  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  35  H.  P. 

XOagner   Electric  MJ^g.    Co. 

ST.  LO\/IS,  MO.,  v.  J".  A. 


Ill 
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THEELECTRIG  STORAGEBATTERYGO. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


"Cbloribe  Bccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc, 


PRICE    LISTS    AND    DCSCRIPTIVE    BULLETINS    FORWARDED   UPON    REttUEST. 


-SALES  OFFICES- 


PaiLADELPHIA.  NeTV  YoRK,  BOSTON,  CHICAGO,  BALTIMORB,  St.   LouIS,  SaN  FhANCISCO,  CLEVELAND,  CANADA,  HAVANA.  CUEA, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldg.    Continental        Wainwright  Bldg.  Rialto  Bldg.         Citizens'  Bldg.         Canadian'  General        G.  F.  Greeowood.  Manager, 

and  19tbSt. Trust  Bldg.  Electric  Co,.  Ltd.  Toronto  34  Empedrado  St. 


I 

American  Steel  &  Wire  Co. 


Otilcago  New  York  Worcester  Denver 

BARE   AND    INSULATED 


San  Francisco 


ELECTRICAL  WIRES 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
WEATHCRPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  ibipments.     Samples 
and  prices  on  application. 

AMERICAN  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St..  CHICAGO,  ILL. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  tell  PLATINUM  in  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
contalnlnQ  PLATINUM,  In  any  quantity. 


For  Incindescent  Lamps  and  Everything  Else. 

ba.k:em2  «&  oo., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark.  N.  J.  New  York  Office,  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Smoking  Pipe  Co — 

Allen  Company,  L.  B 11 

Allls-Cbalmers  Company 32 

Alloway  Electric  Co 17 

Alphaduct  Mfg.  Co 8 

American  Battery  Co — 

American  Circular  Loom  Co.  I 
American  Conduit  Company.  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co H 

American  Electrical  Works..  11 
Amer.  Insul.  Wire  &  Cable  Co.  3 
imerlcan  Refl.A  Lighting  Co.— 
imer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co,.  7 
Arnold  Elec. Power  Stat.  Co.. 17 
Automatic  Electric  Co U 

Babeock  &  WUcok  Co — 

Bain,  For6e U 

6aker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  G.  &  H —  22 
Beardalee  Chandelier  M  f  g.  Co.  — 

Berthold  &  Jennings 18 

Big  Four  Route — 

Bossert  El.  Construction  Co . .  17 

Brooks,  HaU  L 19 

Brown,  Chas.  L 17 

Bryan-Marsh  Company ~ 

Bryan,  Wm.  H ...17 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 4 

Butterfleld,  J.  F 17 

Byllesby  ACo.,  H.  M 17 

Byrne  Const.  Co. ,  M.  P 17 

Cftrney  Bros.  Co 19 

<  entral  Electric  Co 5 

Cantral  Manufacturing  Co..  .19 


Cent.  Stat.  Improvement  Co.l2 

Century  Electric  Co 8 

Chicago  Die  &  Electric  Co ...  13 

Chicago  Edlaon  Co 4,  13 

Chic.  Fuse  Wire  &  Mfg.  Co. . .  1 1 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Clark  Wirel.Tel&  Tel  Co., T.E.ll 
Columbia  Incand.  Lamp  Co.. — 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America —  4 

CoolldgeCo.,  Marshall  H....  19 
Corn  Exchange  Nat'l  Bank.  13 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company..  10 

Crouse-Hlnds  Co 21 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  AChem.WkB.  16 
Diamond  Meter  Company  ...  7 
Dickey-Sutton  Carbon  Co. ...  4 
Dixon  Crucible  Co,,  Joseph..  :6 

Drake  ^t  Co. ,  Fred'k  J — 

Duncan  Electric  Mfg.  Co....  2 
Dustln  Co.,  Chas.  E... 


...13 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't —     10 

Edison  Mfg.Company 1 

Edwards  &  Co 8 

Egan,  J.  J 1 

Eldredge  Elec.  Mfg.  Co 11 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company. . .  17 
Empire  Wire  Co 1 


Ewlng-Merkle  Electric  Co...  4 

Fahnestock  Transmitter  Co... 14 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fostoria   Incand.   Lamp  Co. — 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Freeman  A  Co..  Ernest 17 

General  Electric  Co 9 

General  EngineeringCo.,Thel7 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co ....  — 

Gould  Storage  Battery  Co 6 

Gradstone  &  Co.,  M 8 

Gt.Webt.Smelt.ARefiningCo.— 
Green  Fuel  Economizer  Co..  12 
Gregory  Electric  Company  ..13 

Haller  Machine  Co — 

Hanson  &  Tunelius  Mach.Co.li 

HartMfg.Co 22 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co. .  .— 
Hazard  Manufacturing  Co.  ..— 
Hobart  Elec.  Mfg.  Company.,  i 

Hoflfman,  G.  W 12 

Holmes  Fibre-Graph.  Co — 

Hopkins  &  Co.,  A.  P 18 

Humphrey,  Henry  H i? 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  Tel. Mfg.  Co.  ..15 

Jackson.  D.  C.  *&  W.  B 17 

Jandus  Electric  Co  — 

Jeffrey  Manufacturing  Co..  ..le 


Jewell  Electrical  Inst.  Co 8 

Johns-Manville  Co.,  H.  W.  ..  9 

Johnston,  Thomas  J 11 

Jones  &  Son,  J 11 

Jones  Perpetual  Ledger  Co...— 
Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  19 

Kester  Elec.  Mfg.  Co JO 

Eleln  &  Sons,  Mathias 8 

Kohler  Brothers i7 

Kuhlman  Electric  Co 4 

Leather  Preserv.  M.  Corp 16 

Leffel  &  Co.,  James 16 

Lewis  Lumber  A  Mfg.  Co 19 

Lindsley  Brothers  Company.. 19 

Load's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

M  achado  &  Roller — 

Ma] tby  Lumber  Company..  .19 

Manhattan  El.Supply  Co 16 

Marinette  Iron  Wks.  Mfg.  Co.I6 

Matthews  &  Bros.,  W.  N 11 

Maus  &  Co.,  H.  H 19 

McLennan  &  Company,  K 10 

McLeod.  Ward&Co U 

Mechanical  Appliance  0» 12 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Monarch  Fire  AppL  Co — 

Monon  Railroad 18 

Monsou  Burmah  Slate  Co 19 

Moon  Mfg.  Co.,  The 1.5 

Mueller  Company,  William..  19 
MuneeU  iCo., Eugene 10 

National  Carbon  Oo 5 

National  Electric  Co 31 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co....  1 
National  Tel.  Supply  Co 15 


r*oir    01^®«ifio<a.    Ii:xc3.e:2s:    of    A.ci'v'eirtlsennexi.-ts 


Nernst  Lamp  Co — 

New  England  Butt  Co 17 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road — 

Northern  Elecfl  Mfg.  Co....  8 
Northwestern  Electric  Co...  — 
Norton  Elec'l  Instrument  Co.lO 

Okonlte  Company,  The 1 

Pacific  Coast  Pole  Co — 

Page&Hlll  Co 19 

Paragon  Fan  &  Motor  Co — 

Pardrldge  Shade  &  Refl,  Co.  — 

Pass  A  Seymour  Inc 8 

Pennsylvania  R.  R — 

Phelan,  D.  W 18 

Phillips,  Eugene  P 11 

Phillips  Insulated  Wire  Co.. ii 

Phcenlx  Glass  Company i 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  &L.  S.  Iron  Co 18 

Porter  Cedar  Company 18 

Prometheus  Elec.  Co 8 

Reislnger,  Hugo 7 

Reynolds  El.FlasherMfg.Co. — 

Roebling'sSonsCo.,  J.  A 22 

Rousseau  Mfg.  Co 11 

Safety  Ins.  Wire  &  Cable  Co.  22 

Sargent  &  Lunay — 

Sawyer-Man  Elec.  Company. — 

Schott,  W.  H 17 

Seaman.  J.  H ii 

Shelby  Electric  Company  . . .  l 
Simplex  Electrical  Co.,  The.,  l 
Simplex  Ele&  Heating  Co.  ..  8 
Southern  Railway 18 


Sprague  Electric  Company...  9 

Standard  Elec'l  Mfg.  Co 10 

Standard  Pole  &  Tie  Co 19 

Standard  Tie  Company 18 

Standard  Cnderg.  Cable  Co..— 

Stanley  Instrument  Co 5 

Stanton,  LeSoy  w 17 

Sterling  &  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co.. 13 

Sterling  Varnish  Co..  The 12 

Stow  Mfg.  Company i 

Strom  berg-Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company.  B.  F..  22 
Swedish- American  Tel.  Co     I5 

Tod  Company,  William. 
Torrey  Cedar  Company. . 
Trumbull  Elec.  Co , 


.16 


Valentine-Clark  Co.,  The  .,.— 
Varley  Duplex  Magnet  Co..  .13 
Vulcanized  Fiber  Company . .  2> 

Wabash  R.  E — 

Wagner  Electric  Mfg.  Co 2 

Walker  Electric  Co — 

Walsh's  Sons  3c  Company 12 

Warren  Elec  Mfg.  Co 9 

Wesco  Supply  Co lo 

Western  Electric  Company..  — 

Western  EL  Supply  Co — 

Western  Lumber  &  Pole  Co. .18 
Westinghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co. ..  l 

Whitmore.  A.  E 19 

Wilmerding,  a  H — 

Wisconsin  Central  Ry i6 

Woolley  Fdyv  &.  JIach.  Wkfc..i6 
Worcester  Company.  C  h  ...  is 


Yost  Electric  Mfg.  Co.... 
Youhk.  A.  B , 


..  22 

..  17 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    ^N  ■ 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


•  Co. 


Bullock  Electric  Manufacturing  Company 


ClNCINNATr,  OHIO,  U.  S.  A. 


Radial  Drill  Driven  by  Bullock  Type  "N"  Motor. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


TAKING  A  CHANCE 


The  man  at  Monte  Carlo  who  pla>ed  the  red  to  win.  and  lost,  played  with  great  odds  against 
him.    There  was  nothtng  real  to  back  up  his  judgment— It  was  simply  a  matter  of  luck. 

It  Is  different  In  commercial  life.  When  a  man  Is  backed  up  with  good  sound  judgment,  good 
reasoning,  sufficient  capital  and  the  right  kind  of  connections  and  goes  out  in  the  world  to  win.  his 
chances  are  greatly  In  his  favor,  and  it  he  plays  the  gamestronq  enough,  he  is  bound  to  win. 

Now.  we  have  played  the  "  Green  "  cirelty  strong.  We  haveoeen  backed  up  by  men  with  years 
of  experience:  with  practical  knowledge  about  the  selling  of  goods,  as  well  as  the  constructing 
and  purchasing  of  supplies. 

We  have  tieen  backed  up  with  merit  at  every  turn.  In  fact,  so  strong  have  we  backed  up  our 
color,  that  we  have  won— we  have  overcome  the  obstacles  In  business  life  of  getting  started. 
Seven  big  floors  filled  with  electrical  supplies  and  apparatus  tell  more  vividly  the  story  of  our 
success. 

Our  big  catalogue  the  "Green  Book"  tells  you  something  of  It  also.  We  have  backed  the 
Green  Book  to  win.    We  are  going  to  back  it  evermore  with  '*eV£RBEST  '' 

If  you  have  not  our  catalogue  you  should  send  for  It.  The  Green  Book  is  yours  if  you  will  but 
tell  us  that  you  want  It. 

EWING-MERKLE  ELECTRIC  CO. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

Geszbal  Officeb:    Centcht  Building. 

NEWARK,  N.  J. 

OverFIFTEEN  THOUSAND  (15,000]  miles  In  use.    Becelred  the 

highest  award  In  Us  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


O    A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKErSUTlON  CiRBOKCaMJ^NY, 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHTi  NOT  VIOLET  RAYS,  oh  request  will  mail  samples. 
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WESTERN    ELECTRICIAN 


WE  CARRY  A  COMPLETE  STOCK 


OF 


Edison       Primary      Batteries     Formerly   Known   as   Edison -Lalande. 

SHIPMENT    FROM    CHICAGO.     GET  OUR    PRICES. 


SALES    AGENTS. 
264-266-268-270  HFTH  AVENUE,  CHICAGO. 


mi^'Hii^mdi^Wi^M^i^WWi^Wi^'t 


Accept  substitutes  for 
Columbia  Enclosed  Arc 
Carbons.  Insist  on  the 
genuine*  The  name  is  very 
prominent  on  the  boxes 
and  wrappers^  and  is  a 
guaranty  of  quality,  dt  ^ 

National  Carbon  Co. 

CLEVELAND,        -        =         OHIO 


I 
I 


I 

m: 
mc 

t 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.60. 

ELECTRICIAN  PUBLISHING  CO., 
S 10  Marquette  Building,  •  •  CHIOA.00 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


d) 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

-L..OA.TINO  {^)  t**<^    F-RICTION 

IIM   4^IR  ^^  NO    >A/E^KR 


(D 


PACIFIC  COAST 

JNO.  MARTIN  i  00.,  -         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
Mexico,  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VIOTOR  M.  BRASCHI  &  BRO.,  Mexico  011^. 

EUROPEAN  OFFICE 

25  Boulevard  des  Itallens, 

Paris,  France. 
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""^^^ 


NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER   SYSTEMS. 

SALES  OFFICES: 

Boston.  89  State  Street  Chicago,  Rookery  Building  New  York,  25  Welt  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg:  Englneerlns  Company,  Plttsburs,  Pa. 

WORKS:    OEPEW,  N.  Y. 

BULLETINS   FURNISHED    ON  APPUCATION. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
AdjnsterSt  Cord. 

Crescent  (Jo. 

Incandes  El.  Lt.  Manip.  Co. 

Seaman.  .T.  H. 
Ad) asters.  Inc.  liBjnps. 

Inc.  El.  Lt.  Manipulator  Co. 
AiLQbors  (TeL  &  TeL) 

Matthews  &.  Bro..  W.  N. 
AnnonciAtors. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  MfE  Co. 

Weaco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 

Bank. 

Corn  Exchange  Nafl  Bank. 

Batteries  and  Jars. 

Central  Electric  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  F.lec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co 
Western  Elec.  Supply  Co. 
B^Us,  Buzzers,  Ktc 
Central  Electric  Co. 
Edwards  A  Co. 
^ectric  Apnllance  Co. 
Manhattan  Elec  Supply  Co. 
Rousseau  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec,  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserrer  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

Bloivers. 

Stunevant  Co.,B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Ohem.  Wki. 

Boilers. 

Babcock  &  Wilcox  Co. 
QUnols  Maintenance  Co. 
Books.  Electrical. 

Drake*  Co..  Fred'k  J. 
Electrician  Publishing  Co. 

BruBbes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  Hangerfl. 

Rational  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cablet) 
CarlwnSt     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relsinger,  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 

Caatlnss* 

Kew  England  Butt  Co. 

Cbalns. 

Jeffrey  Mfg.  Co. 
Circuit  Breakers. 

Culler-Hammer  Hfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

Western  Electric  Company. 

Westlnghouse  El.  &  ilfg.  Co. 
Coal   and  Ashes    Hand- 

Ujos  aiachinery. 

Jeffrey  Mfg.  Co. 
Colls  and  3Ia^nets. 

Varley  Duplex  M&gnetCo. 

Western  Electric  Co. 
Commutator  Compound. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  &  Co..  K. 
Conduit  and  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Oantral  Electric  Co. 

ELeotric  Appliance  Co. 

Field,  C.  J. 


PltUburg  Sewer  Pipe  A  Con- 
duit Co. 

£pi&<ue  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
tCondnit  Rods,  Coupling. 

cope,  T.  J. 
Contractors  and  Klectrie 

tjUitkt  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker-Wbeeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Go. 

Westlnghouse  Elec&Mfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Bennold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccieston  Lumber  Co. 

Mannatian  Elec,  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &.  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  Sfrltcilies. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Grouse- Hinds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Go. 

General  inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Go. 

Trumbull  Elec,  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Dynamos  and  Slotors. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crocker- Wheeler  Co. 

Dustln  Co.,  Chas.  E. 

Ewlng-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  &  Son,  J. 

Mecnanicai  Appliance  Ga 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturt,evant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  Economiter  Co. 
Electric  Heatine  Appl, 

American  Elec.  Heater  Co. 

Prometheus  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Ballways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Electrical  and   Slectian- 

ical  Engrineers. 

Ailoway  Electric  Co. 

Arnold  Elec.  Power  Stat'n  Co. 

Baker  &.  Co.,  W.  E. 

Brown,  Chas.  L. 

?ryan.  Wm.  H. 

ButterBeld  J.  F. 

Byllesby  A  Co.,  H.  M. 

Byrne  Const.  Co..  M.  P. 

Freeman  &  Co.,  Ernest. 

General  Engineering  Co. .The 

Humphrey,  Henry  H. 

Jackson.  D.  C.  A  W.  B. 

Kohler  Brothers. 

Northern  Electrical  Mfg.  Co. 

Sargent  &  Lundy. 

Schott,  W,  H. 

Stanton,  Le  Roy  W. 

Wilmerdlng.  G.  H. 


Electrical  Instruments. 

(Becordlng  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Go. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Maehado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolet.  L.  M. 
Stanley  Instrument  Go. 
Wagner  Electric  Mfg.  Go. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  k  Mfg.  Co. 
Weston  Electrical  Inat.  Co. 

Electro-PIatins  BIach*y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators- CouTeyors. 

Jeffrey  Mfg.  Co. 
En^nes,  <)}as  and  Gaso- 

Une. 

Lowell  Model  Co. 

Marinette  Iron  Wks.  Mfg.  Co. 

Woolley  Fdy.  A  Macn.  Wks. 
Enffines,  Steam. 

Allls-Chalmers  Company. 

Dustln  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

Grad^tone  .t  Co,.  M, 
Fans  and.  Fan  Slotors. 

C^tral  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mtg.  Co. 

Ewlng-MerKle  Elec.  Co. 

General  Electric  Co. 

General  Inc,  Arc  Light  Co. 

Sprague  Electric  Co. 

SlurteTant  Co..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elect.  Supply  Go. 

Westlnghouse  EL  &  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Go. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co.,  Q.  ft  H. 
Fire  ExtlnffUisliers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  €ias  and  Elee. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  Shafts, 

Stow  Mfg.Co. 
Forsea. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

^lectrlc  Appliance  Co. 

Johns-ManvlUe  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  supply  Co. 

Western  Eiecinc  Company. 

Western  Elect.  Supply  Co. 
6(lobes,    Reflectors    and 
Shades. 

American  Refl.A  LtghtlngCo. 

Fostorla  Incan.  Lamp  Co. 

Ilaller  Machine  Co. 

McLeod,  Ward  A  Co. 

Pardrldge  Shade  A  Refi.  Co. 

Phoenix  Glass  Go. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Qraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
Heat  Ins  (Exhaust 

Steam). 

Amer.  District  Steam  Co. 
Aeatins     and    Tentilat- 
ioj;  Apparatus. 

Sturtevant  Co.,  B.  F. 
BJolders,  Inc.  Lamps. 

Incandesent    Electric  Light 
Manipulator  Co. 


Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatinc  91achinerv> 

Hanson  \  Tunellus  Mach.Co. 
New  England  Butt  Co. 
Insulators  and  Insnlat- 
injE  nateriais. 

Akron  Smoking  Pipe  Go. 

American  Electrical  Works. 

American  Steel  A  Wire  Go. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  wir«  Co. 

Johns  Manvllie  Co.,  II.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  G.  Go. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Go. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps.  Arc. 

Central  Electric  Go. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Go. 

Gregory  Electric  Ck). 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nemst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
liVDps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Go. 

Coljjipbla  Incan.  Lamp  Co. 

Ear  son  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Go. 

Nernst  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  Elec'l  Mfe-  Go. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Go. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent — 

Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lamps,  Nernst. 

Nernst  Lamp  Go. 
Letters,  lletal 

Ilaller  Machine  Co. 
LIshtnivs  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Llnemen^s  Climbers. 

Eleln  A  Sons.  Mathlaa. 
Ua^net  ITires. 

(See  Wires  and  Cables.) 
Stechanlcal  Draft. 

Sturtevant  Co..  B.  F. 
aiica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  £1.  &  Mfg.  Co. 
Motors.  (See   Dynamos    and 

Motors). 
Xame  Plates. 

Crowe  Metal  Mfg.  Co. 


Nippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Bain.  For^e 
Johnston,  Thomas  J. 

Phosphor  Bronze- 
Phosphor  BronzeSm.Go..Ltd. 

Platinum. 

Baker  &  Company. 

Polee  and  Ties. 

Berthold  A  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
CooUdgeCo..  Marshall  H. 
Eccieston  Lumber  Co. 
Fowler.  John  H- 
Fowler-Jacobs  Company. 
Hopkins  A  Co..  A.  P. 
Kelloge  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Llndaley  Bros.  Co, 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maua  A  Cto..  H.  H. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page*  Hill  Company. 
Perrlzo  A  Sons. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Go. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Ck). 
Standard  Tie  Company. 
Sterling  A  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Co..  C.  H 

PoUsh  (Metal). 

Hoffman,  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Go. 

Ball  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints, 

Conilnuous  Rail  Joint  Com- 
pany of  America. 
Reflners. 

Gt.West.Smelt.A  Refining  Co. 

Re  -  IVlndine— Repairs. 

Chicago  Edison  (Jo. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Second-Hand  Maoh*y. 

Cent.  Stat.  Improvement  Co. 
Dustln  Co.,  Chas.  E. 
Gregory  Electric  Go. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Go. 
Plerson  Electric  Co. 
Walsh's  Sons  &  Co. 

Sisns,  Electric 

Haller  Machine  Co, 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Go. 

Bolderlncr   Sticks,  Salts 

and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  (3o. 

SpeaklnjE  Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co, 
Western  Elec.  Supply  Co. 


Specialties,      Electrical 
Mfgf^   and  Desig^ners 

Haller  Macnine  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 


merlcan  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Go. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elee. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Go. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Ck). 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

Crouse-Hlnds  Co. 

Gen.  Incand.  irc  Light  Co. 

Walker  Electric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Ck). 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  .The. 
National  Elec.  SlgnaLIing  Co. 
Stromberg-CansonTeLM.Co. 
Swedish-American  TeL  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Go. 

Tools, 

Klein  A  Sons,  Mathlaa. 
Western  Electric  Co. 

Transfbcmers. 

Central  Electric  Company. 
Crocker-Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Ca 
(Gregory  Electric  Co. 
Kuhlman  Electric  (3o. 
Manhattan  Elec.  Supply  Go. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks.  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbines.  Water  Wheels 

Leffe!  A  Co.,  Jaa. 
Varnishes. 

Sterling  Varnish  Co. 

Tulcanised  Fibre. 

Vulcanized  Fibre  Co. 

TTlrelessTel  .Apparatus. 

Clark  WlreLTelA  TeLCo.T.E. 
National  Elec.  Signalling  Co. 

Wires  and  Cables— Mas- 
net  Wires. 

American  Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Go. 
Crescent  Ina.  Wire  ACbl.  Go. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup^  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreGo 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phllllpa  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Go 
Simplex  Electrical  Co. 
Standard  Under^groand  C.  (To. 
Wesco  Supply  ''o. 
Western  ETectrlc  Company. 
Western  Eleo.  SamUy  Oo. 
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"  EL.EOTRA  "         HIOHES-r       ORX 

kDE        NUSP3IMO 

mLP^& 

0  ARBO  IM3 

BEST  LIGHT                            .Ci^^^i. 
STEADIEST   LIGHT     ^^^^^B 

■TRADE     MARK. 

REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALI 
BECAUSE    they    cannot    be    equaled    In  QUALITY  or 
highest      standard     of      candlepower      in    proportion 

LONGEST  LIFE 

LEAST 

OUST 

.  ARC  LIGHTING  SYSTEMS, 
EFFICIENCY,  producing  the 
to    the    current   consumed. 

HUGO  REISINCER,  Sole  Importer,       -       - 

1  1   Broadway,  NEW  YORK. 

STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


^■r?9SiSfS« 


Made      ^ 
Right 


Sold 
Right 


Factories  at  Brazil,  Ind.,  and  In  Ohio,  Pennsylvania  and  New  Jersey. 


C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Block,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITrSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417  East    18th    Street,  KANSAS  CITY,    MO. 


J 


Bituminized  Fiber  Conduit. 

THE  ELECTRICAL  ENGINEER  WHO 
HAS  A  SUBWAY  TO  CONSTRUCT 

and 

Wants  the  best  possible  protection  to 
his  cables 

A  conduit  of  endless  durability 
A  continuous,  sealed,   insulating  duct 
from  manhole  to  manhole;  impervious 
to  gas  and   moisture  and   Electrolysis- 
proof 

A  duct  that  is  and  remains  perfectly 
aligned,  into  which  and  out  of  which  he 
can  draw  cables  with  ease  and  rapidity 
without  the  possibility  of  a  scratch 
Wants  to  save  his  company  sixty  per 
cent  of  freight  and  handling  costs  and 
twenty  to  thirty-five  per  cent  of  con- 
struction cost 


Will  write  for  our  book  and  price. 
All   diatneters   from    one   inch    to 
inches,  seven-foot  lengths. 
Bends  of  all  angles. 


ten 


AMERICAN  CONDUIT  COMPANY 


170  BROADWAY, 
NEW  YORK,  N.  Y. 


336  MACY  STREET, 
LOS  ANGELES,  CAL. 


MANHATTAN  BLDG. 
CHICAGO,  ILL. 


TYPEE. 


SCHEEFFER   INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  lor  Direct  Current  Circuits 

DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TTPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


ALTERMATIMB  CURRENT. 


DIAMCND  METER  COMPANY, 

PEORIA,  ILL.,  -  -  •  U.S.A. 


DIRECT  CURRENT. 
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1^ 


P.  6v  S.  Weather-Proof  Receptak.cles 

RECEPTACLES 
FOR 

ALL 

PURPOSES 


Patented  December  23,  1902 


PASS  (BJL  SEYMOUR,  Inc. 


NEW  YORK 


BOSTON 


S  O  L  V  A  Y.    N.  Y. 

CHICAGO 


Patented  December  23.  1902 


SAN  FRANCISCO 


PROMETHEUS 

ELECTRIC    HEATING    "nd 
COOKING    APPARATUS 

Send  for  Caialogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


Russian  Exports  Exclusively 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  Introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


CORRESPOMDEMCE   IMVITED 


Electric  Heating  Apparatus 

SIND  FOR  C4-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO,  Monidnock  Block. 

^^  

M.KLtm    &   50N. 
ScDd  2c  stamp  (or  new  catslo^e  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Bulldmra. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


As 
Good  as 
The  Best— 
*'And  Then 
Some." 


Northern 
Dyr\a.n\os 


Northern  Direct  Current  Apparatus  possesses  all  tlie  characteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Many    exclusive   meritorious  features  that   make  It  worth 
your  while  to  Rct  acquainted  by  reading  Bulletin  No.  2,590. 

NORTHERN  ELECTRICAL  MFG.  CO.. 


MADISON.  WIS., 


Engineers    Manvifttcturers. 


It 


ALPHADUCT 


J5 


The    h)eh>:st    achievement   in   the   art   of 
intsrlor  conduit  construction. 


•^J±o„ 


FOR  ELECTRIC  WIRES. 


ALPHADUCT  MFG.  CO. 

622  West  22d  Street.  New  York. 
303  Fisher  Building,  Chicago. 


You  Are  Always  Safe 

IN    ADVOCATING    THE    USE    OF    OUR 

SINGLE-PHASE,    SELF-STARTING 

MOTORSandCEILING  FANS 

THEY  ARE  BUILT  OF  THE  BEST  MATERIAL,  WITH 
A  LIBERAL  MARGIN  OF  OVERLOAD  CAPACITY,  AND 
WE  WILL  GUARANTEE  THE  RESULTS  FROM  THEIR 
OPERATION.         *«  ^         ^         ^         ^         M        .i^ 

CENTURY    ELECTRIC   CO. 

938  Monadnock  Block,  Chicago  ST.     LOUIS,     MO. 
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DIRECT  CURRENT 

GENERATORS 

For  Light  and  Power 


SUPERIOR 

in  every  respect,  our  gen- 
erators have  a  high  effi- 
ciency, great  durability  and 
the  best  commercial  value. 

Write  for  New  Bulletin  No.  105 14 


SPRAGUE 

ELECTRIC  COMPANY 


General  Offices : 
527-531  West  34tli  Street,  New  York. 


Chicago  Office:  Fisher  Bldg. 


0 

k_     / 

2i                            EXTRACT   FROM    REPORT   OF 

f   Testofl5,000-Yolt,30-Amp. 

1                          SAGHS  "HOARK"  FUSES 
'                                              AT    OME   OF    THE 

^     Largest  High  Potential  Transmission  Plants 

/ 

( 

1  ! 

\ 

^ 

V        \ 

"TVim  ISO-KILOWATT  TRANSFORMERS:  COLD  FUSE  PLACED 
DIRECT   ACROSS    TRANSFORMER    TERMINALS. 

''FiRST — Blew  in  a  fraction  of  a  second,  without  noise  or 
apparent  strain,  tube  not  more  than  perceptibly  heated, 

"SBOOND— Blew  as  No  i,  except  that  there  was  indication 
(in  sound  of  generator)  that  the  current  made  again  for  an 
instant  after  the  first  interruption,  and  a  very  slight  discharge 
through  vent  holes  in  end  of  tube. 

*TI##RII  — One  generator  was  removed,  leaving  only  one. 
Fuse  blew  quietly  and  with  no  sign  of  strain  in  about  one  second. 

"You  will  note  from  the  above  that  the  performance  was 
quite  satisfactory,  and  we  will  be  pleased  to  have  you  advise  us 
how  soon  we  may  expect  shipment  of  the  completed  fuses  and 
fuse  blocks  for  our  complete  installation." 


If  you  are  looking  for  a  safe  and  accurate  Protective  Device 
for  similar  service,  let  us  do  the  same  for  you. 

SAOHS  "NOARK"  FUSES 

5,000  -  '  20,000    Volts 

Write  for  Bulletins 


NEW  nam  , 

CHICAdO 
ST.  LOUIS 
BOSTON  V 


PHILADELPHIA? 
CLEVELAND  ?3 
PITTSBURC  iS 
NEW  ORLEANSf 
LONDON  ;a 


w 


Qcrren 


Alternator 


The  WARREN  ALTERNATOR 
needs  no  garrulous  knight  to 
champion  its  virtues.  Simple 
statenienta  of  merit  and  NOTH- 
ING BUT  FACTS,  devoid  of  tech- 
nical verbiage,  are  all  that  are 
necessary  In  selling  Warren  Al- 
terDators. 


We  Guarai\tee  What  We  Sell 


Sell    Wha.t    We    Gua.ra.i\tee 


^RflENj^CTRIcjp.^. 


Sa.nd\J8ky.  O. 


■*> 

.  If 
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The  General  Electric  Company's 


I-IO  H.  P.  A.  C.  Power  Motor. 


New  Small 

Alternating  Current 

Motor 

For 

Machine  Tools. 

Write  for  Particulars. 


'A  H.  p.  A.  C.  Motor  With  Belt  Tightener. 


PRINCIPAL  OFFICE:     SCHENECTADY,  N.  Y. 


New  York  Office:    44  Broad  Street. 


Sales  Offices  in  all  Large  Cities. 


FOR  GREAT  BRITAIN  AND  IRELAND  : 
The  British  Thomson  Houston  Co,,  Ltd.,  Rugby  and  83  Cannon  Street,  London  E.  C. 
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UB  eUSTOMERS  SAY  SO 


It  is  not  only  the  price  of  an  arc  lamp — 
that's  not  the  end  Repairs,  delays,  in- 
ferior results,  increased  expense  in  main- 
taining and  in  operation — these  all  add  to 
the  cost. 

The  A-B  is  simple  and  correct  in  its 
mechanism — is  a  perfected  and  practical 
arc  lamp. 

IT  CUTS  OUT  THE  TROUBLE  AND  SAVES  MONEY 


ELECTRIC  APPLIANCE  COMPANY 

92  AND  94  W.  VAN  BUREN  ST..  CHICAGO. 


Ammeters  and 
Voltmeters 


NORTON 

High-Grade  Instrnments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

Tlie  Norton  Electrical  Instrnment  Co.,  SKkHr^coSn? 

Agents.-KohlerBros.,  Chicago,  III.:  Newman-Spranley  Co..  New  Orleans. La. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St.,  Kr^W  YOBK.  N.  Y. 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESSI 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


<*  "  Q  T  A  n  "   INCANDESCENT  * 
I       O  I  AH        LAMPS  * 


j^maU     Ctectric 
nt enerating    Oe  is 

Low  Steam  Consumption. 

High    Efficiency. 

Built  for  Continuous  Hard  Service. 


Crocker '^  Wheeler 
Company 


Manufacturers  and 
Electrical  Engineers 


Branch  Offices 
In  all  Large  Olllea 


AMPERE,  N.  </. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES-IJBOR-TIME-HONEV. 
FLUX- 


xxj:j_x:ij-j 


3  H-J  J-J-J-J"' J  JJJ-J 

4  pttj  J -I  '  I  i  n.'-i 

ACTUAL     Size 
•ATE^T*  «. 

Send  for  Free  Samples, 

KESTER    ELECTRIC    M'F'G    CO., 

264  So.   Jefferson    Street.    CHICAGO,    ILL. 


ic  LONG  LIFE  a. 

*  GUARANTEED  CANDLEPOWER,  } 

*  HIGHEST  EFFICIENCY.    ,  J 
* * 

■jt      MADE     BT    THE    Slu.sT    SKILLED    WORKMEN.  )♦• 

{  STANDARD  ELECTRICAL  MFG.  J 

I  COMPANY,     :     Niles,  Ohio,  t 


BEST  QUALITY  LOWEST  PRICE. 


EDISON   MINIATURE    LAMPS 


)        Over  400,000  Annually  Shipped 
to  Users. 


All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Compaoy,  Harrison,  N.  J. 
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PRANK  N.  PHILLIPS.  PnesiDCNT. 
C.  H.  WAQCNSEIL.    TncASURER. 


EUQENE  F.  PHILLIPS, 
CcNCRAL  Manager. 


C.  ROWLAND  PHILLIPS.  VlcC-PniS. 
C.  n.   REMINGTON.  Jr..  Scc 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDESCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Fseder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  U(E. 

New  i'oKK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

S.L,CIT..OF      PUJENJS 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


THOMAS  J.  JOHNSTON,    i 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


IBliiliMiiisiiMliiii'SSu 


ACTUAL 

SIZE 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 
moving socltet.Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


OUR  CARD  SALESME 


aVi.  5.Tnd  6  in. 
RODLESS 


■VI   3e:  S  ^  F9  S  . 

I  nvincibly  Strong 
Needful  Wrench 
E  ndless  Variety 
Xtremely  Cheap 
P  erfoct  Safety 
E  xceedingly  Simple 
National  Reputation 
Serviceable  Formula 
I  nvariably  Reliable 
Very  Durable 
E  ntire  Satisfaction 


3H,  5  and  G  In. 
EGOLESS 


Will  Soon  Be  Sent  Out-They  Will  Tall<  About 
Do   You  Want  To  Be  On  Our  List  ? 

W.  N.  MATTHEWS  &  BRO. 

603  Carleton  BIdg.  ...  s^_  Louis 


HANSON  &  TUNELIUS  MACHINE  CO. 

DeBlgnere  and  Buildurs  of- — 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


9oKleT"Sbldernig  Sense"  describes. 
13*1.  Columbia  Ave;;  c«i  CACO- M 


Eclipse   Pocket  Ammeter 

For    General    Battery    Testing, 
0  to  15  Amperes. 

"Ready  for  nse,"  withflexlhle 
cnrd  attached  and  contact  spur  In 
case,  which  la  drawn  back  into 
case,  when  earritd  in  pocnet.  Used 
In  any  poBltlon,  and  worku  in 
eftlier  direction  of  current.  Size 
of  watch,  and  very  li^irht  weight. 
Pivots  hardened  and  polished, 
AHk.vour  jobber.  Eldredge  Elec- 
tric Mfg:,  Co.,   Springfield    Ma33. 


"Union "  Outlet  Switcli  Boxes 


ATENTS     PENDINQ 


STYLE 

B. 

"  Union  ■'  Switch 

Box. 

This 

style  flt3  Rectangular  Pusli 

Uut- 

ton    Switches    and 

Receptacles  | 

having  connections 

3'4-c 

.  to  c. 

Dimensions  under  switch 

plate, 

4^a"    >:   2";    outside 

dimensions  | 

at    bottom,    3^0"    x 

2-; 

nside 

depth.2%". 

"  Union "  boxes  will  take  all  well-known  Push-Button  Switches,  including 
"Perkins,"  "G.  I.,"  "C.  &S.,"  "  H.  &  H.,"  "  Diamond  H.,"  etc.;  also  most 
of  the  Flush  Receptacles  in  common  use.     Manufactured  by 

CHICAGO  FUSE  WIRE  &MFC.CO. 

187  Pratt  81.,  BuHalo. 


358  Dearborn  St.,  Chicago, 


863  Broadway,  New  York. 


Rousseau's  Ideal  Electric  Bell 


Made  on  a  new  principle 
to  ring  with  1  to  600  volts 
without  burning  out  toe 
contact.  Send  for  descrip- 
tive catalogue. 

ROUSSEAU  MFO.  CO., 

310  Mott  Ave.,  Kew  York, 
N.  Y..  U.S.  A. 


Western  RepresentativeB;     THOS.  G.  QRIER  CO..   !28 

■n  .  Jackson  Blvd..  Clilcago. 
New  Encland  Repreeentatives:  McKENNEY&  WaTER- 

BUKY  CO.,  IHl  Franklin  St.,  Boitton. 
Pennsylvania  Represt^ntativee:       H.    P.  V7HITE   CO.. 

Ltd..  Wayne  Junction,  Philadelphia,  or  to 

McLeod,  Ward  &  Co., 27  Thames  St.,  New  York 


Crlmshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactore  Grtmshaw^nd  Competition  Tapes  &nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFPICB: 
114.  116  &    lis  Liberty  St.,   New    lork. 


^''*'*"'"^S=  1192  Desplal^sSt 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St, 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow -Burning  Wire. 


Priocs  and  Samples  on  Application, 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  L 


Perfection  Dry  Battery 

Power  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  $9.00 

J,  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  CORTLANDT  ST.  NEW  YORK  CTTY 
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WAHTEB,  FOB  SAIiE    and 

WSa^or  WAHT  «OI/lJSIW  advtrtitt- 
9Stff«e£  (yo  words  er  iest),  $1.^0  an 
jatsrtion;  additional  v/ords  3c  each 
POSiTIOS  "WAITED  advtrtise- 
^enps  {jc  ivords  or  less),  ^l.oo  an  in- 
iertioni   additiojial  -words  sc  each. 

POSITION  WANTED. 

By  a  [tiorougbly  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corpol'B.tion,  or  company  contemplating  a 
large  transmission  installation;  qualified  to 
design  and  handle  high  tension,  long  distance 
transmission  propositions.  Especially  success- 
ful in  handling  large  bodies  of  men  to  the  best 
advantage.  Reference  furnished.  Address  BOX 
293,  care  Western  Electrician.  510  Marquette 
Building.  Chicago.  


POSITION      WANTED. 

As  superintendent  of  Electric  Light  or  Munici- 
pal Water  and  Light  Plant,  by  young  man  witb 
technical  education  and  ten  years'  practical  ex- 
perience from  lineman  to  superintendent. 
Would  accept  position  as  traveling  salesman 
for  electrical  supply  house.  References  given. 
Address  BOX  301,  cai-e  Western  Electrician, 
510  Marquette  Bldg  .  Chicago. 


POSITION  WANTED. 

As  superintendent  or  manager  of  electric 
light  and  power  plant  by  a  man  thoroughly 
posted  theoretically  and  practically  in  steam", 
electricity,  machinery  and  wiring.  Seven  years' 
practicarexperlence  managing  and  construct- 
ing. Am  married,  strictly  temperate  and  can 
furnish  splendid  references.  Address  C.  M. 
Poor,  Jr..  Glendale,  Ohio. 


WANTED. 

Three  experienced  incandescent  lamp  ealea- 
m«n,  by  an  old  and  well-established  company  not 
in  the  trust.  Applicants  will  please  state  a^e, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  8ECOR.  Buffalo  Center,  Iowa. 


FOR   SALE. 

One  of  the  best  telephone  systems  In  Eastern 
Kansas.  Three  exchanges,  two  toll  stations  and 
good  toll  and  farmer  lines.  Connections  with 
all  neighboring  towns  and  cities.  Over  250 
phones  in  operation.  System  can  be  rapidly 
extended.  A  fine  place  for  a  good  telephone 
man  with  money.  Will  sell  reasonably  If  taken 
at  once.  Present  owners  not  telephone  men  and 
fully  occupied  with  other  business.  Address 
T.  B.  SAGERS.  Secretary,  Clyde,  Kansas. 


FOR  SALE.. 

Telephone  exchange  of  75  subscribers  In  a 
good  town;  own  construction  and  one-third  of 
telephones,  good  buildings  and  residence.  For 
further  information  and  price  write  L.  I.  PAGE, 
Sugden,  I.  T. 


FOR  SALE. 

COn  account  of  sickness.  An  old  established 
electrical  contracting  and  construction  busi- 
ness, with  good  and  steady  customers.  Fan 
trade  and  large  fan  storage:  good  location,  large 
shop  and  outfit,  cheap  rent.  Address  L.  WAL- 
LERSTEIN,  110  W.  4lh  St..  Room  25.  St.  Louis, 
Mo. 


F  o  i«    s  .^IvE; 

250  WARD  ARC  LAMPS.      $2  each. 

WALSH'S  SO^S  &  CO., 
261  Washington  Street,  Newark,  N.  J. 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sis  ,  West  Pullman,  Chi- 
cago, III. 


electric!^ 

54-62  S.CLINtON  5T.  CHICAGO 


All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Compuny  are  at  their  warehouseB 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1-400  K.W.Westlnghouse  Alternator. 

1-200    "       Stanley  Alternator. 

2-150    "      Genera!  Electric  Alternators. 

3-120 

2-160    " 
tors. 

Largest  stock  of  second-hand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


Weslinghouse  BOO  V.  Railway  Genera^ 


PROPOSALS  will  be  received  at  the 
Bureau  of  Supplies  and  Accotmts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon.  February  23.  1904,  and  pub- 
licly opened  immediately  thereafter,  to 
furnish  at  the  navy  j'ards.  Mare  Island, 
Cal..  and  Puget  Soiind,  Wash.,  a  quantity 
of  lighting  wire,  electrical  supplies,  hand 
scrub  brushes,  corn  brooms.  Portland 
cement,  cotton  twine,  curled  hair,  mattress 
ticking,  linen,  furniture,  belting,  white 
ash,  pine,  redwood,  thimbles,  files,  hard- 
ware, machine  tools,  galvanized  sheet  steel, 
magnesia,  rubber  sheet  packing,  hose,  alco- 
hol, turpentine,  brass  pipe,  wrought-iron 
pipe,  pipe  fittings,  rubber  coupling  wash- 
ers, baseballs,  athletic  goods,  stationery, 
.tnd  cotton  waste.  Blank  proposals  will  be 
furnished  upon  application  to  the  navy  pay 
offices,  San  Francisco,  Cal.,  and  Seattle. 
Wash.  H.  T.  B.  HARRIS,  Paymaster  Gen- 
eral V.  S.  N.  l-lS-04 


PROPOSALS  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington.  D.  C,  until  12 
o'clock  noon.  March  1,  1904.  and  publicly 
opened  immediately  thereafter  to  furnish  at 
the  navv  vards,  Norfolk,  Va.,  Charleston. 
S.  C.  and  Port  Royal,  S.  C.  a  quantity  of 
electric  blowers,  electric  fans,  electric 
traveling  crane,  split  pulleys,  hardware, 
railroad  track  tools  and  materials,  lamps, 
lanterns,  lantern  globes,  drills,  machinists' 
tools,  shovels,  leather  belting,  roofing  felt, 
hammock  hooks,  lumber,  fire  brick,  nickel 
steel,  galvanized  sheet  steel,  copper,  zinc, 
hose,  flax  packing,  kerosene,  sperm  oil, 
gasoline,  petrolatum,  rosin,  turpentine,  tar, 
shellac,  bath  brick,  pumice  stone,  brass 
pipe,  pipe  fittings,  stationery,  marine  ce- 
ment, oakum,  lenses,  cotton  waste,  wheel- 
barrows, target  switch  stands,  push  cars, 
and  a  foundry  cupola.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navT  pav  offices.  Norfolk.  Va.,  Charleston. 
S.  C.  and  Port  Roval,  S.  C.  H.  T.  B. 
HARRIS.  Paymaster  General  U.  B.  N. 

1-29-04 


Notice  is  hereby  given  that  speoifica- 
liODS  have  been  adopted  by  the  City  of 
Fond  du  Lac.  by  its  Mayor  and  Common 
Coanci',  for  the  granting  of  a  franchise 
to  coasiruct,  maintain  and  operate  a 
plant  or  plants  within  or  without  the 
City  of  Fond  du  Lac,  for  the  purpose  of 
furnishing,  and  to  furnish  to  the  City  of 
Fond  du  Lac  and  its  citizees  and  others 
in  said  Stale  electricity  for  light,  heat, 
and  power  and  to  that  end  to  set  poles 
and  siring  wires  and  construct  and 
maintain  the  necessary  appurtenances  to 
said  business  in  said  City  of  Fond  du 
Lac,  which  said  specifications  are  now 
on  file  in  theoflBce  of  the  City  Clerk  of 
said  Ciiyof  Fond  du  Lac,  lo  which  re- 
ference is  hereby  made. 

Now,  therefore  notice  is  hereby  given 
ihat  bids  will  be  received  for  the  SH.\e  of 
such  franchise  at  the  office  of  F.  A. 
Banlett,  City  Cierk  of  the  City  of  Fond 
du  Lac,  up  r.o  five  o'clock  P.  M.  on  the 
7th  day  of  March,  1904,  which  such  bids 
shall  propose,  on  behalf  of  ihe  applicant, 
lo  pay  annually  into  the  treasury  of  said 
City  in  consideration  of  receiving  such 
franchise,  a  percentage  of  the  gross 
receipts  from  ihe  business  carried  on 
under  said  franchise.  Such  bid  must 
be  accompanied  bv  a  certified  check  in 
the  sum  of  Three  Hundred  ($300)  Dollars, 
as  a  guarantee  of  ihe  acceptance  of  the 
franchise  if  granted  and  the  giving  of 
the  bond  provided  for  in  said  <^peciflca- 
lions. 

By  order  of  the  Common  Council: 
Dated.  February  2,  1904. 
F.  A.  BARTLETT. 

City  Clerk,  Fond  du  Lac.  Wis. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse.  400  R.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

ly.  H.  P.  General  Electric.  900  R.  P.  M. 

5  H.  P.  General  Electric.  1820  R.  P.  M. 

5  H.  P.  Paragon.  900  R.  P.  M. 

3W  H.  P.  Paragon,  1000 R.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P    M. 

IVs  H.  P.  General  Electric,  1800  E.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker  Wheeler,  750  R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1.350  R.  P.  M. 

m  H.  P.  Simpson,  2000  R.  P.  M. 

7V.  H  P.  Crocker  Wheeler.  1575  R.  P.  M. 

7W  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  C  ct  C.  1030  R.  P.  M. 

5  e.  P.  Westinghouse,  1050  R.  P.  M. 

5  H.  P.  C.  &,G.  1600  R.  P.  M. 

3  H.«P.  Jenny.  1600  R.  P.  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Bloek,  GHIC&GO. 


MORATE.  Established  i6  ' 


U.S. METAL  POLISH 


DLISMES  ALL  METALS. 


GEO.W.HOfFMAN 
295.E.WasMiMCTONST. 'KDIANflPDLtS.lHD 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllne  Extra  Black  Flniahlng  YamUb, 

Sterling  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Tarnlab. 

THE  STERLING  VARNISH  CO,,       THE  STERLING  VARNISH  CO., 


Pittsturg,  Pa..  U.  S.  A. 


Brougham  St,.  Blackfrlars  Road,  Salford,  Manchester.  Englani. 


Vou  are  spending  over  one- 
fi f th  more  on  f ue  1  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  tlie  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Just  how  we 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATEIJ  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained in  our  free  booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


MATTEATVAJt, 
ai.   Y. 


Sole  Manufacturers  In  the  U.  S.  A. 


PATENTED  TELEPHONY 

A  review  of  pat«nte  pertaining  to  Telepbonea  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COMTEWT8 :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Oase.— Induction  Coll.— Drawbaugh  Cases.— Hunnlngs  Transrallter.— Subscribers'  Calls. 
— Switchboards. — Law  System.- Mann  System.- Multiple  Board.— Express  System.— Raverot-HesB 
System.— Comparative  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention. — Automatic  Switchboards.— Conclusions.— Index. 

Patent  of  A.  G-  Bell,  No.  174,465.  Patent  ot  Emlle  Berliner,  No.  233.969.  Patent  of  Emlla 
Berliner,  No.  463.569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256.258. 
Patentof  L.  B.  Firman.  No,  283.334  Patent  of  M.  G.  Kellogg,  No.  247.199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patent  of  C.  E.  Scribner.  No.  300.144.  Trunklng  Principle.  Patent  of  Shaw  & 
Childs.  No.  319,856.  Manp  System.  Patent  ot  L.  B.  Firman,  No.  252.576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  &  Hampton.  No.  613.534.  Subscrl  ber's  Automatic  Slg- 
Dftl.    Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 

Handsomely  Boaod  In  Cloth.  5ent  Prepaid  on  Receipt  of  Price.  $1.50. 

EIECTRICIAN  PUBLISHIHR  CO.,    510  Marquttte  Building,    CHICAGB. 


^^^Sw 

WATSON  NOISELESS 
BACK-GEARED  MOTORS 

Mfg.  by 

The  Mechanical 
Appliance  Co., 

Send  for  Bullelin  50.                                   MilwaXlkce.  Wis. 

CHIGACO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


February  13,  1904 


WESTERN    ELECTRICIAN 


REPORT    OF    THE    CONDITION    OF 

■■•IHCiii 


Corn  Exchange  National  Bank  of  Chicago 

At  the  Close  of  Business  January  22,   1904. 


Time  Loans $21,278,572.63 

Demand  loans 7,233,798.3 1-$28,5I2,379.94 

Overdrafts 970.22 

U.S.  bonds 1,000,000.00 

Other  bonds 979,050  00 

Cash 8.809.219.51 

Clearins house  checks-    1,133,875.29 

Due  from  banks 9,169,336.73 

Due  from  treasurer  U.S.      256,000.00-$l9.368.43l.53 

$49,860,822.69 


Canital $  3,000,000.00 

Surplus- • 2,000,000.00 

Undivided  Profits 1,150.109.11 

Circulation 499.950  00 

Dividends  unnaid 801.00 

Deposits- •• 43,209,962.58 


ERNEST  A.  HAMlLL.President. 

CHARLES  L.  HUTCHINSON,  Vice-Pres. 
CHAUNCY  J.  BLAIR,  Vice-Pres. 


OFFICERS 

D.  A.  MOULTON,  Vice-Pres. 
JOHN  C.  NEELV,  Secretary. 


DIRECTORS 


Charles  H.  Wacker. 
Edward  B.  Butler. 

Charles  H.  Hulburd. 
John  C.  Welling. 


Edward  A.  Shedd. 

Charles  Buckingham. 
Isaac  Q.  Lombard. 
Watson  P.  Blair. 


Charles  L.  Hutchinson. 
Ernest  A.  Hamill. 
Chauncy  J.  Blair. 

Martin  A.  Ryerson. 


$49,860,822.69 


FRANK  W.  SMITH,  Cashier. 
B    C.  SAMMONS,  Ass't  Cashier. 
J.  EDWARD  MASS,  Ass't  Cashier. 


John  H.  Dwight. 

Edwin  Q.  Foreman. 

Frederick  W.  Crosby. 


FOR  SALE 

IMMEDIATE     DELIVERY. 
VERY   LOW   PRICES.  .  .  . 


ENGINES. 

One  22,   1  40x60  Watts-Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
74  in.  face,    la  excellent  condition. 

One  23x48  Harris  Corliss,  left-hand  wheel  18  ft.  diameter,  36  In.  face,  with  direct 
connected  condenser. 

One  18x48  George  S.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  in.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter,  30  in.  face. 

One  10,   1   18x20  Payne  tandem  comi>ound    right-hand  wheel  9  ft.  6  in.  x  25  in., 
with  Kuowles  condenser. 

Three  18^x18  ArmiDgton  &  Sims  center  cranlt.  governor  wheel  and  driving  pulley 
each  86  in.  diameter,  16  in.  face. 

Twol8,   1   30x16  WeHtinghouse  compound,  driving  wheel  8  ft.  diameter,  25  in.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  73  in. 
diameter,  21(4  in.  face;  governor  wheel  82  In.  x  17  In. 

One  14x13  Armlngton  &  Sims  center  cranli,  governor  wheel  and  driving  pulley  each 
42  in.  diameter,  12H  in.  face 

One  10^4,   1  16^;xl2    Armington   &   Sims    cross-compound,    governor  wheel   and 
driving  pulley  each  75  In.  diameter,  10  in.  face. 

One  13x12  Armington  &  Sims  center  cranli,  governor  wheel  and  driving  puUev  each 
62  in.  diameter,  12  in.  face. 

One  12x12  Watertown  center  crank,  driving  wheel  40  in.  diameter,  12H  in.  face; 
governor  wheel  60  in.  x  12!4  in. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
50  in.  diameter,  12!4  In.  face. 

One  10x12  Armington  &  Sims  center  crank,  driving  pulley  74  in.  diameter,  11  in. 
face,  governor  wdeel  62  in.  s  10i4  in. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  in.  diameter,  14  in.  face. 

One  7x8  Payne  center  crank,  driviug  wheel  44  in.  diameter,  7  In.  face;  governor 
wheel  42  in.  x  7  in. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIIM  CO., 

I  I    Broadway,  NEW  YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 


STCRLINQ     SPECIAL 


DO   YOU? 


BUY      LAMPS-OR'BUY      CANDLE      POWER 


16 


(THIS   LAMP  I 

I  averages! 


12 


THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 


REGULAR       TYPE 


Magnets  and  All  Kinds  of  Coil  Windings  of  Ins^ilaled  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY.  PROVIDENCE,  RHODE  ISLAND. 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  Maxstadt  Patent  'So.  655,905. 
This  is  the  best  Joint  on  the  market  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14,  1900,  in  the  United  States  and  Foreign  Countries. 


No.  SS2. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


No.  884. 

These  Joints  are  furnished  in  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  A.-\IERICAN  JOLNT. 

CHICAGO  DIE  &  ELECTRIC  CCMPAHY,  ''■''c&^^"'" 
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SURVIVAL  OF  THE   FITTEST 

Takes  place  in  every  city  or  town  where  two  telephone  companies  compete  for  patronage. 


Ths^t 

company 

whicK 

gives 

the  best 

service 

\vill  survive 

AUTOMATIC    ELECTRIC    CO. 


The  best  telephone  service  in  the 
world    to-day    is  Automatic,  and 
we  installed  the  exchanges  which 
give  it. 
From    these   lacts   draw   a   moral. 


CHICAGO,    U.    S.    A. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
PRESS  sample. 

.,  DOWN  "^^^^ 

HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW     YORK     CITY 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE         CHICAGO      ■     -      ILL. 


INTERNATIONAL 

Mechanical  Self-Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  any  desired  capacity. 

Sample  parts  and  quotations  oa  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURINfi  CO., 

CHICAGO,  U.  5.  A. 


The  Inspector 


-AND- 


Trouble  Man. 


By  A.  E.  DOBBS. 

Full  of  Inrorniatlon  and  diagrams  for  Ihc 
operator,  exchange  owner,  exchange  manai^er, 
Inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  ttieni, 
t'ji^ether  with  working  plans  for  exchange  con- 
siriiction,  complete  with  diagrams  of  all  up-to 
da  le  telephones  and  switchboards. 


Mailed  anywhere  on   flUC    RnilAD 
receipt  of  price,         UllL    UULLAll. 

No  technicalities.  Substantially  bound  in  cloth. 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 

;   ;;»s.i-i5 

p 

i 

METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 

,|:ii-' 

M 

MO 

43-4.9  So 

ON   MFG. 

'Canai,  St., 

CO., 

CHICAQO 

PLACE     YOUR 

"Want"  and  "For  Sale" 


ElECTRICIIN  PUBUSHIBC  CO..  ^Es7E„7EL|-e'T*B7c,H. 


lilO  MARQUETTE  BUILD!NS.  CHICAGO. 


innnnedlate  Returns. 


Transmitter   Receiver 


StBnd^i 


Instruments 


Thos.  E.  Clark  Wireless  Tel-Tel.  Co. 

MAIN  OFFICE,  DETROIT,  MICH. 

Mfrs.  Wireless  Instruments 

Coils  for  Automobiles,  Gas  Engines,  Etc. 

ELECTRICAL " SPECIALTIES 


Be  Somebody.    Send   Your   Own 
Messages.      "  Buy "     Wiretess. 

No.   8  Bulletin  Just  Out.    Send  Stamp. 
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The  Kellogg  Switchboard 
®  Supply  Company 


Has  installed  more  large  city  telephone 
switchboards  than  all  the  other  Inde- 
pendent telephone  companies  combined. 
They  are  all  giving  perfect  satisfaction. 
We  have  recently  greatly  increased 
our  manufacturing  space  by  the  addition 
of  another  factory,  and  this  in  conjunc- 
tion with  our  immense  new  factory  will 
enable  us  to  make  prompt  deliveries  on 
all  standard  goods 


WRITE  US  FOR  QVOTATIONS   ON  EVERYTHING 
IN   TELEPHONES. 


Kellogg  SwitcKboaLrd  rEl 
Svipply  Company 

GREEN     AND     CONGRESS     STREETS 

CHICAGO 


Electric  BIdg. 
Clevel&rvd 


Keystone  Telephone  Bldg. 
Phlla-delphla 


The  Stromberg  -  Carlson 

TRANSMITTER 

For  many  years  recognized  as  the  standard,  is  to-day  better 
than  ever  owing  to  changes  that  have  been  made  in  the  me- 
chanical construction. 


In  appearance   no  transmitter  on    the    market   can    equal    it. 
Its  transmission  cannot  be  improved  upon. 
It  doesn't  cost  much  to  give  it  a  trial. 

Printed  matter  mailed  upon  request. 

STROMBERCCARLSON    TEL. 
MFC.    CO. 

Sales  Department,  CHICAGO,  ILL. 

General  and  Eastern  Sales  Department,  ROCHESTER,  N.  Y. 


IT'S  ALL  RIGHT. 


Webb's  Te(ephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice.     Price  $1.00. 

ELECTRICIAN     PUBLISHINC    CO., 


Sf^       n/l^r-c:^  t^C'^^C.' 


lu  I  Idl  rke.    ^■'k'c^eo 


Judged  by  Results 

Our  product  leads  all  others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.     An  invest 
ment  of  I  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 

SWEDISH-AMERICAN  TELEPHONE  CO 

CHICAGO,  ILL. 


Not  Luck 


but   hard  work,  experience, 
brains,  energy,  time,  money,  intel- 
ligence  and  common   sense   have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our   goods   deliver    the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  CO. 


CHICAGO,  ILL. 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


OEIAIRBORN     DRUO    &    OHEIVIIOAl-    \A/ORICS 


120  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


D 


N  an  English  text  book  we  find :     **Graphite  tends  to  produce  a  beauti- 
fully fine  surface  (on  cylinder  waUs)»  stopping  all  pores  and  smallholes 
in  the  metal.'*     Therefore  less  oil  is  needed,  less  power  wasted,  less 
watching  is  necessary  and  there  is  one  less  care  for  the  Engineer. 
Booklet    125C,  tells  of  the  usefulness  of  graphite  in  the  Power 


Plaatr  and  with  it  we  furnish  a  sample  just  for  the  asking. 
JOSEPH  DIXON  CR-UCIBLE  CO.. 


Jersey  City.  N.  J. 


JEFFREY  gii^T  DREDGES 


FOR  CAFALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


For  Electric  Work 

HeaULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  It  with  some  0ms  Engine 
band  books  that  cost  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  4-00,  Anderson,  ind, 
U.  S.  A. 


REG.TRADE MARKS  Jhe  Rhosphor  BRONZE  SmeltingCo.Hmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

\      "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
ING0TS,CASTING5,WIRE,R0DS,SHEETS,ETC. 

.-    ^■'  — DELTA   METAL 

/C\  CASTINGS,  STAMPINGS  and  FORGINGS 

/faEUAv  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


THE  BEST  ANSWER  TO  A  QUESTION 


C£ 


On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WTiencTer  yon  are  asked  a  qnestion  on  Wiring,  refer  the 
qnestioner  to  this  book,  and  he  irill  find  irhat  he  desires. 

THE  BOOK  CONTAINS:  Tlie  law  of  Resistance,  Electromotlre  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Methods  of  Wiring  with 
Diagrams.  How  to  Apply  the  Simple  Formula.  In  Calculating  the  Size  of  "Wires  Under  all  Condi- 
tions.   Diagrams  for  wiring  3  Point,  4  Point,  Head  Light  and  Heat  Regulating  Switches. 

Z7  TABLES  ON  WIBIXO  AXD  VAJ.IJABIiE  DATA. 


Ohm's  laiv  is  described  in  snch  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO./'^BSr  CHICAGO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


ARE  YOU  LOOKING  FOR  MONEY? 

If  so.  buy  WALRATH  0*S  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Americtin  Exposition. 

It  will  produce  as  cood  a  com- 
mercial light  as  that  of  an  auto- 
maticsteam  engine,  either  belted 
or  direct  connected  penerator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  \V. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTE.  WIS. 

AGEXCIES- 
801  Fisher  Building,  Chlcaeo.         619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway.  New  York. 

Maclcay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  Carlisleit  Hammond  Co.,  Cleveland. 


ii 


TELEPHONE 


TROUBLES 


HOW  TO  FIND  THEM," 

By  W.  H.  HYDE  end  J.  A.  McMANMAN. 

FOBMCRLY 

HASKINS'  TELEPHONE  TROUBLES. 

This  little  book  Is  strictly  up-to-date  on  ail 
matters  pertaining  to  telephone  troubles  and 
their  remedies. 

Sent  Postpaid  for  25c. 

New  (ninth)  edition  just  out,  52  pages. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
wl'.i  find  this  book  a  great  help  In  locating  tele- 
plione  troubles  and  remedies  therefor. 

ELECTRICIAN  PUBLISHING  CO., 

•  10  MlrgueHe  BIdg.,  Chlgigt, 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 

Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  ParkKow  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluin.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cais  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND, Gen'l  Pass.  Agt.. Milwaukee, Wts. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  far  It. 

MANHAHAN  ELECTRiCAL  SUPPLY  CO. 

New  York  Chicago 


WRITE  DEPT.  D  FOR  CATALOG. 


SAMSON  TURBINE 


In  building  the  SAMSON  RUNNER  tlie  FLANGE  STEEL 
BUCKETS  are  cast  solid  to  hub  on  the  inside  and  on  the 
outside  to  heavy  iron  band.  This  gives  MAXIMUM 
STRENGTH   and   GREATEST    RIGIDITY. 


JAMES  LEFFEL  &  00.,  Springfield, omo, U.S.A. 
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Allow  AY  Electric  Co 

Contracting  Electrical   Engineers, 

1551  Marquette  Building, 
TeL  Kandolph  801.  CHICAQO. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulttng  Mechanical  aad  Electrical 
Engineer. 

Lim-oln  Trust  BulMlng,  ST.  LOUIS. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOCS, 
Sewers,  Water  Works,  Conduits  and  Elec 

trie  PlantB  a  Specialty. 
Room  SO,  88  E.  Washington  St. ,  CHICAGO,  ILL, 


Humphrey,     Henry    H.,] 
]  CONSULTING  ENGINEER. 

Ceniral  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1303,  Chemical  Bldg.,      ST.  LOUIS. 


ARNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


A  WEEKLY 
REPRESENTATION! 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 
customers. 


ENGINEERS 

Represented  in  this  "Directory"  arc 
enabled  to  come  in  touch  with  many 
prospective  customers  who  cannot  be 
reached  through  any  other  source. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  BuUdlng, 

I  Telephone  Harrison  3698.       CHICAGO. 


■gf^^^^s&^)^!.mmif 


JBUTTERFIELD,  J.  F. 

ELECTRICAL  ENOINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanees  Built  and  Mo-   I 

terial  Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  im,  113  Adams  ytrt et.       CHICASO, 


Byllesby,  H.  M.  &  Co.  1 

( Inc  orporated) 

ENGINEERS 

Derign,  Construct  and  Operate Kailway,  Light, 

Power  aud  Hydraulic  Plauta. 

ExaminatioDB  and  Reports. 

New  York  Life  Building,      -     CHICAGO,  ILL. 


H.  J.  Mlnhlnnick. 
Bee.  and  Ueo'lBup't. 


General  Engineering 

r^^       Tttt?  ConBulttng  and 

\^u,f     J.  jnc-    Contracting  Engineers. 

Telephones.ElectricLleht.PowerTranBmlielon 

Suite  1112. 13§  ADAMS  ST.,  CHICA  GO. 

Long  PlBtance  Teltplioii  e  Central  178, 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810.1812  Fisher  Buildin^ 

CHICAGO. 


[Long  Distance  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOB. 
Specialties— CentmlStatiflnHeatlngPlanta, 
I  Water   Works  Steam  planta.  Electric  Light, 
I  Qau  and  Struct  Ruiiway  Plants. 
1  ri2o-2i  MAK.jiErin  llriii.i:^.;,    CHICAGO. 


STANTON,  LE  ROY  W, 

Consulting  Telephone  Engineer. 
Plana,  SpeolflcatloOB  and  SnpervlBlon  ot  In- 
etallatlon  oC  complete  telepbooe  plants 
Bpeclal  Reports  on  Telephone 
Fropertiea  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 

@3 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE  »P  ELECTRICAL   ENGINEERS 

AMERICAN  B««IETV    OF    MECHANICAL    ENGINEER* 

AMERICAN    aoCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


The  Bossert  Electric  Construction  Gd. 

MANUFACTURERS  OF 

STEEL.  OUTLET  AND  JCTVCTIOM  BOXES, 
ISWITCHBOABOS,   PAITEL    BOARDS,   SWITCHES,   BTC 


Por  Electrical  Purposes,    GTerythlng:  In  turned 

Slate. 
Dniy  Firm  In  Vermont  who  makes  a  Specialty  of 
JManufacturlns  and  Orllllnf  Small  Slates 
for  Electrical  Purposes.  , 

AD         VAIIIIA  UANITFACTUBER, 

■    Di     lUUnUl    FAIR  HAVEN,  VERMONT. 


H.  N.  FENNER,  President 

IVIsicHinc 

Bri^lding,  Taping, 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent 

e:imol=.aimd   blj-tt 

MANUFACTURERS  OF 

»ry  -For   Insula-tins  El 

RUSSELL  W.  KNIGHT,  Treasurer 

COIVIF^AIMY 
ec-trical   \A/iro8 

■ig  Machines.    Cable  Covering  Braiders 
l-TY 

EVIDENCE,  R.  1.,  U.  S.  A. 

Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuri 
F-INE     CiBk.S-riN<9S     A.     S^KCIA. 

TREET,            -           -           ■           PRC 

WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  "^^Sl"'  CHICAfiO. 
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CEDAR  POLES 


From  1 6  F««t  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  ChlCASO. 


IPJiX^W^  (WwArXc>VU/   ^Af^^Wv^  ^MT^  ScC        ^JMJitMAMf  (M^T^^fiAnAoXv^.     ^JJOmMAjWr^^iMe^. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  g:oo 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reser\'ations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


FLOTilDA? 

Yes,  I'm  golnp. 
Well,  there's  jomcM/n^  nettr  for  you  to 

consider.    The 

SOUTHERN  RAILWAY 

in  connection  with  the 
Queen  ®.  Crescent  R.o\ite 

%vin  TAKE  YOU  DOWN  ONE  WAYand 
BRING  YOU  BACK  ANOTHER,  for  a 
slight  advance  In  the  regular  winter 
tourist  rate. 

Low  round-trip  rates  now  in  effect  to 
all  tourist  points  in  Florida  and  the 
South.  Good  connections,  through  sleep- 
ers, fine  equipment,  best  of  everything. 

On  JANUARY  II.  1904.  (he 

"Chicago  ®.  FloriddL  Special** 

and  tho'Tlorida.  Limited*' 

with  through  fuUmaii  eleepers,  dining,  club 
and  observation  cars.  wlilat^alnizolntoBervlc-e 
Chicago  to  St.  Augustine.  viaCincinnatl,  Uhat- 
tanooga.  Atlanta  andJaclkfionvllle.  H  or  through 
HleeplDg  car  reservations,  literature  and  full 
particulars,  write 

J.  S.  McCULLOUCH.  N.  W.  P.  A. 

Phone  Har.  1813.    225  Dearborn  St.,  ChlcsKo,  [ll 
G.  B.  ALLEN,  A.  G.  P.  A..  St.  Louia,  Mo. 


READ  THE 


ELECTRICAL  PAPER. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS-  \  'DAHO. 
YARDS.  ^  MOMTAMA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft, 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINEAND  FIR. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  MewYork 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY. 

G10  Marquette   Bldg.,  CHICAGO. 


BADT'S    HAND     BOOKS. 


PRICE  ONE  DOLLAR  EACH. 


DYNAMO  TENDERS 
HAND   BOOK. 


BELL  HANGER'S 
HAND  BOOK. 


ELECTRIC  TRANSMISSION 
HAND  BOOK. 


INCANDESCENT  WIRING 
HAND  BOOK. 

These  books  are  of  con- 
venient pocket  size  and  are 
widely  known  as  authorities 
in  their  respective  brandies. 

Any  of  the  above  will  be 
sent,  postage  paid,  on  re- 
ceipt of  price. 


ELECTRICIAN     PUBLISHING     CO., 

S10  MARQUETTE  BLDG.,  .....  CHICAGO. 


STAMPARD    TIE    COMPANY.  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 
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MICHIGAN  WHITE 


LARGE   STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.;  Chlcagp. 


Price  isn't  tlie  only  thing  in  buying  Poles,  altliough  we  will  admit  it's  a 
pretty  big  factor. 

You  wouldn't  buy  an  ill-fitting  suit  of  clothes,  simply  because  it  was  cheap. 

You  don't  want  poor  Poles  and  delayed  shipments,  simply  because  prices 
are  low. 

Hadn't  you  better  order  of  us  and  save  yourself  trouble? 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Mictiigan. 

Pittsburg  Agents:    TIPPER  &  PATTON,  509  Empire  Building. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 

combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 

LEWIS  LUMBER  &  MFG.  CO.,  :        Hattiesburg,  Miss. 


Central  Manufacturinsi  Go. 

Chattaioogs, 

Tetn. 

Mfra.  and 

Dealers  In 

Tellow  Fine, 
Cross  Arms, 
Lotast  Fins, 
Oat  Flas,  Electrlsil  Uonlliags,  Oak  BraolEets, 

LAROB  itTOCKtt  uN   HAi«D. 

Delivered  prices  quoted,  P.  O.  B.  care,  your  city. 
In  any  quantity. 


send  your  Book  Orders  to 


ELECTRICIAN  PUBLISHING  CO., 

BIO  Marouette  Bide..  Chiraeo. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  I2ii-IE-I5  Marquette  building 

CHICAGO. 


:-••: 

'•.V" 

•;•;. 


LOSE  NOTIME 

in  delayed  deliveries. 

IF 

you    buy    your    cross-arms 
from  us 

YOU 

will    liave  your  order  filled 
within   24   hours  from  our 
large    stock    in    our   ware- 
house   at   Creen   Point 
Brooklyn. 

STANDARD  POLE  &  TIE  CO., 

Depeysler  and  Front  Sts.,  New  York. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


TIES        POLES 


ELMOBEFOWLERJACOBSC? 

-v.C 


POLES       TIES 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  ID  Chamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (or  Delivered  Prices. 


POLES  TIES 


CROSS  ARMS  AND  YELLOW  PINE 

)  to  order.    Write  us  your  requirements. 

.MAUS&  00.,""'=)  420  WalnutSt.,  Philadelphia,  Pa. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 
Eleven  Pole  Yarda  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


WESTERN 


::sr:cEDARPOiES 

'  All  Lengthsan^sizes 

13  LindsleyBros  Co. 


YARDS  -  NEW  0(/tOTH,M)WW.-  FLOODWOOO,  MINN.  -  WEU.ERS. MINN. 


FOR 

f%|      B^ppi   ELECTRICAL 
VI     11    I    L    PURPOSES 
J\l|l    I    P    PLAIN  OR 
wlan   I    k  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marguette  BIdg.,  CHICABO. 


GbDAR  POLES  SSD^^Jiils"""^ 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


WHITE    CEDAR    POLES 

Fine  stock  and  either  immediate  (48  hour)  or  future 
shipments,  as  you  like  it.    May  we  quote  you  prices. 

PA/^C     J6j     UII    I       f^t\         I003  Lumber  Exchange, 
MV^E     CX^     niUW     \^\^n        MINNEAPOLIS,  MINN. 
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Westinghouse 


Type  D 

Oil  Switches 


Built  in   sizes  up  to  1,000  Amp.  and  3,300 
Volts,  Single  and  Double  Throw. 

In  Two,  Three  and  Four-Pole  Combinations  for  Switchboard 
and  Wall  Mounting. 


Westlnghouse  Type  D  Oil  Switch,  Front  View 
Four-Pole,  Single  Throw.  For  Switchboard  Mounting 


Westlnghouse  Type  D  Oil  Switch.  Rear  View 
Four-Pole,  Single  Throw,  For  Switchboard  Mounting  With  Tank  Dropped 

Their  compact  design,  the  ease  of  connecting 
and  disconnecting,  the  thorough  insulation  of 
connections,  and  the  facility  with  which  the 
interior  may  be  inspected,  give  them  a  supe= 
rior  adaptability  for  use  under  the  most 
varied  conditions. 

No    Bare    Conductors   Quj:side    of    Oil 


Automobile 

Charging  Outfits 


Westlnghouse  Switchboard  and  Rheostats  for  Charglnir  8  Vehlc'es. 
Full  Capacity  12  Vehicles,  By  Addition  of  Rheostats 


Particularly  suitable  for  public  stations, 
where  it  is  often  desirable  to  charge  several 
vehicles  simultaneously.  The  voltage  and 
current  of  any  vehicle  on  charge,  at  any 
charging  stand,  are  determined  and  con- 
trolled at  the  switchboard. 


Write  for  Circular  1061 


Westlnghouse  Electric  &  DMg.  Co. 

Sales  Offices  in  Every  Large  City 

For  the  Dominion  of  Canada,  Canadian  Westlnghouse  Co.,  Limited.  Hamilton,  Ontario 


Pittsburg,  Pa. 
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NEW 


ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Cronse=Hmds" 

I33S.  CliRtonSt. 
CHIGA60 


DIRECT  AND  ALTERNATING  CURRENT 

GENERATORS 

FOR 

Central  Station  ^nd  {Railway  Power  Houses 

BUILT  IN  CAPACITIES  UP  TO  1,500  K.  W. 


Armature  Core  for  300  K,  W.  Generator. 

Excellence  of  Ventilation  is  a  Noticeable  Feature  of  Our  Apparatus. 

NATIONAL  ELECTRIC  COMPANY 


New  York:  135  Broadway 
Chicago:  Old  Colony  BIdg. 
Pittsburg:  Gellatly  &  Co. 


General  Sales  Office  and  Works: 

MILWAUKEE 


Seattle  and 

San  Francisco  :"■ 

Kilbourne  &  Clark  Co. 


FORT  WAYNE 
ELECTRIC  WORKS 


"  u/nnn  " 


WOOD"  LIGHTIN6  AND  POWER  SYSTEMS 


BELTED  GENERATORS 
FOR  LIGHT  AND  POWER 


-/    /Ssrt. 


M 

^ — 


Belted  generators,  when  compared 
with  engine  type  machines  of  the 
same  output,  operate  at  higher 
speeds,  are  lighter  in  weight  and 
lower  in  price,  especially  in  large 
sizes. 

Our  type  MPL  three-bearing  di- 
rect current  generators,  from  loo 
to  400  kilowatts  capacity,  are  ex- 
ceptionally well  adapted  to  the  re- 
quirements of  isolated  station  or 
railway  work. 

Unique,  but  well  designed  and  ef- 
fective methods  of  armature  venti- 
lation, cast  welded  laminated  pole 
pieces  and  correct  electrical  pro- 
portions secure  low  temperature 
and  sparkless  operation. 

These  machines  are  in  successful 
operation  in  twenty-three  states. 
Bulletin  No.  1044  describes  them, 
and  Bulletin  No.  1048  tells  where 
they  are  running.  191 


Main  Offloe  and  Factory-FORT  WAYNE,  IHD. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Vl^'fe^" 


Reynolds  Corliss  Engine. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENfilNES 

For  All 
Power  Purposes 


SFEC4AL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR    COMPRESSORS. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheeti^ 
tubeSf  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.    Aus-riiM   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSUIiATED  WIRE  &  CAB1>E  CO., 

WORKS:  layonne,  N.J.  114-116  lylBERTT  STBEJBT,  H.  X. 


(( 


H" 


ROTARY  FLUSH 


THE  HIGHEST 

GRADE  IN 

EVERY  PARTICULAR. 

MANUFACTURED  BY 

THE  HART  MFG.  CO, 

HARTFORD,  CONN. 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  aLr\d  POWER 


KulU  In  35  sizes  from  IK  to  100  K.  W.    We  build  both  ENGINE  and  GESERATOR 
each  adapted  to  the  other  and  together  forming  a  portable  unit. 

WE  ALSO  BCILU  .  .  . 

ELECTRIC   FANS 

TO  MEET  AV\  SPECIFIC  REQUIREMENTS 

B.  F.  STURTEVANT  COMPANY. 

BOSTON,    MASS. 

NEW  YORK  PHIUDELPHIA  CHICAGO  LONDON 

GLASGOW             PARIS           BERLIN            STOCKHOLM          AMSTERDAM            MILAN 
321 


L^TE^T 


=GO  •BE= 


ArmovEV 


This  meSLns 

—YOST- 
SOCKETS 

meet  BlII 

CODE 
R.EQUIR.EMENTS 

Do  you  appreciate  the 
iinportai.nce     of     this? 

Have  you  our  Booklet  7 


Yost  Electric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


iBIack  Diamond  File  Works  ^ 


♦J 
♦J 


£8t.  1863. 


Special 
Prize 

Gold  M<dal 
at  Atlanta, 
1895. 


OCB  GOODS  AKB  OH  SAIiE  IK  EVERY  I^EAOIKe  BARDWAKE 
STOBE  IK  THE  CXITED  STATES  AXD  CAXADA. 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


J* 
J* 
J* 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    ANB    BRANCHES - 


Chicago  Cleveland  San  Francisco  Phlladelphlt  Atlanta 


Vol.  mi7.    $3.00  Per  Ahui. 


Copyrierht,  1903,  by  Electrician 
Publishing  Compaoy,  Chicago. 


CHICAGO,  FEBRUARY  20, 1904. 


10  Cents  «  Copv. 


JMPI     FY  INSULATED 

^llwir^l.byV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

"""R.'mxso^"'"'       The  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  110  State  Street,   BOSTON,  MASS. 


WESTERN   SELLING  AGENT, 

H,    R.    HIXSON, 

II'  ■.  Monadnock  Block,  CHICAGO 


TRADE  MAWiT"^^^^^ 


1889— Paris  ISxposition, 
Hedal  for  Bobber  Insalation. 

ISOS-M^orld's  Fair, 
medal  for  Rubber  Insulation. 


THE  STAJfDABD  FOR 

RUBBER  ISrSVIiATIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

S'&SgSSe'JIr'.^"""!""-        253  Broadway,  New  York. 


"""■"•Wires. 


proof 


Geo.T.  Manson.Gen'l  Supi, 
W.  H.  Hodglns,  Secy. 


e^«*'"^^ 


IHDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE: 
TELEPHONE,  TELEflRAPH  AND  FIRE  ALARM  CABLES. 

All  WIras  are  tested  at  Factory.  JONESBOBO,  IMDl, 


AKRON 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Bfllu:  McK>;  Englneerio;  Co.,  14!)  Broadway 


THOUSANDS  IN  USE. 

Motors,  H  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 
Highest  Quality.  Reaiouablo  Price. 
THE  HOBART  ELECTRIC  MFG. CO. 

TROY,  OHIO. 


Send  your  Book  Orders  to 


ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bide..  Cbicaeo. 


FOR    THE    PULPIT 

Thare  la  no  better  lamit  than  tha  Ward. 

Can  be  arranged  to  throw  the  hght  where  desired 
without  allowing  any  light  to  escape.  Used  in 
some  of  the  leading  churches. 

Send  for  Illustrated  booklet  and  quotation,  to 

Western  Repreientallvei:  Tbos.O.  Qrler  Co.,  128  W.  Jickioo  Blvd.,  Cblcaio. 

New  Eotlend  Rep's.:  McKInney  &  Walerbury  Co.,  181  Praoklln  St.,  Boaltn. 

Peoosylvaala  Representatives:  H.  P.  White  Co,  Ltd.,  Wayne  Jnndlon,  Pblla. 

OR  TO 

ivioL.E^^,  ytkeA.v*ti  &  ^o. 

Kinsman  Specialty  Manufacturers.      27  THAMES  ST.,  NEW  YORK. 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAKE  STREET. 

B&re  a^nd  Irvsulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


thiuik  makii 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  I9tandard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3"BARCLAY°STRln.  "ain  Offic*  and  Factory,  TRENTON, «.  lb 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery, 
Chicago. 

MIUb  Bldg.,  San  Francisco. 


Westlnghouse  Bldg., 
Pittsburg. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  Yoric  City.        Pblladelphla,  Pa. 
10  Post  OfQce  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufactur.rs  of 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

loner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOQUES    SENT    ON    REQUEST 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Fraaclsco. 


Magnets  and  All  Kinds  of  Coil  Wlndhigs  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND, 


H.  N.  FENNER,  President 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNICHT,  Treasurer  | 

IME\A/ 

EIMOI.AND 

BUTT 

COIVIPAIMY 

MANUFACTURERS  OF 

IVIacKiinery  -For 

insula-tins  i^l 

ec-trical   \A/ira 

»s 

Br&iding,  Taping, 

winding.  Twinning, 

Cabling,  Stranding, 

Polishing  and  Measurii 

ig  Machines.    Cable  Covering  Braiders 

304  PEARL  STREET, 

£     CA.STIIMa 

S     A.    SIVB^IA, 

EVIDENCE,  R.  1.,  U.  S. 

A. 

- 

PRC 

VyESTHH  ElBctrioal  In^tonniBiit  Co., 

Waverly  Park,    NEWARK,     N.  J. 

Weslos  Siasdard  Forlalile  Direct  Readis^ 

Voltmeters,  Millivoltneters,  Voltammeters, 
Ammeters,    Milammeters, 

Ground  Detectors  and  Circuit  Testers, 
Otimmeters.   Portabie  Galvanometers. 


Weston  Portable  ealvanoineter  for 
Brldse  IVork. 


Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  Tbe  Semi-Port- 
able Laboratory  Standards  are  still  better 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy, 
Berlin— European  Weston  Electrical    Instru- 
ment Co.,  Ritterstrasse  No.  88. 
London— Elliott  Bros.,  Century  Works,  Lewis- 
ham. 
Paris,  Prasce— E.  H.  Cadiot,  12  Rue  St.  Georges. 
Mew  York  Office-74  Cortlandt  St. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKak,nge8h,ble   Le&f  Systems. 

Time  »nd  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  j/ours.    Write  for  free  bootlet:  "Labor  Savins  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  cor  special  force  of  tramea 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  *""•  '*lS^ihS'  ■"* 
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TRADE        ^^  I  MARK 


G.  I. 


an 


EVERY  INCH 


G.  I. 


AN  ARC  LAMP 


G.  I 


DIRECT   AND    ALTERNATING 
CURRENT. 


BULLETINS,  BLUEPRINTS,  PHOTOSRAPHS,  ESTIMATES,  ETC,  MAILED  FREE  ON  APPLICATION. 


GENERAL  INCANDESCENT  ARC  LIGHT  COMPANY, 

NEW    YORK,   N.   Y.,  and  all  large  cities. 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHINB  CO..  "°Bl'r  CHICABO. 


February  20,  1904 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


'Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PHieC    LISTS    AND    BESCRr^TIVK    BULLETINS    FOHWASDED   UPON    BEttUEBT. 


-SALES  OFFICES 


Philadelphia.           Nbw  Yobk,              Boston,  Chicaqo,  Baltimore,  St,  Louis.  San  Feascisco.         Cleveland,  Canada.  Havana.  Cuba. 

Allegheny  Ave.        100  Broadway,        60  State  St.      Marquette  Bldg,    Contlneotal        Waiowrlght  Bldg,  Eialto  Bldg,         Citizens'  Bldg,        Canadian  General        G,  F.  Greenwood,  Manager, 

and  ISttiSt, Trust  Bldg,  Electric  Co,,  Ltd.  Toronto  34  Empedrado  St, 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 


MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


CARBONS 

CONSUMERS  CARBON   CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


AMERICAN  BRAND 
'EATHCRPROOF  WIRE  AND  CABLES 


We  always  carry  a  large  stock  of 

WEATHERPROOF  WIRE 

for  prompt  shipments.     Samples 
and  prices  on  application. 

AMERICAH  INSULATED  WIRE  &  CABLE  CO. 

Main  Office  and  Factory: 
241-247  S.  Jefferson  St.,  CHICAGO.  ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  skilled  workmanship,  It  is  sold  at  a  price  to  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  maaufacturer  can  not  afford  to  experiment  with  poor  materials.  This  eiplaini  iiie  popularity  of 
BAKER    &    OO.'S  B 

408  N.  J.  R.  R.  Ave..  NEWARK,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ■ 


INUIVI 


We  buy  aiM 

Refine 
Platinum 
Scrap  alsoi 


Akron  Smoking  Pipe  Co i 

Allen  Company,  L.  B .11 

Allls-Ctialmers  Company.,,  32 

Alloway  Electric  Co — 

AlphadQct  Mfg.  Co 8 

American  Battery  Co 8 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 20 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works.. 11 
Amer.  InsuLWlre&Cable  Co.  3 
Amer.  Steel  &  Wire  Company  6 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  Co..  17 
Automatic  Electric  Co 15 

Babcociv.  &  Wilcox  Co — 

Bain,  For6e H 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  G.  &  H 22 

BeardsleeChandelierMfg.Co.  10 

Berthold  &  Jennings 19 

Big  Four  Route — 

Boasert  El.  Construction  Co..  10 

Brooks,  Hall  L 19 

Brown,  Chas.  L 17 

Bryan-Marsti  Company — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company..— 

Bnllocli  Elec.  Mfg.  Co 5 

Butterfleld,  J.  F — 

Byllesby  &  Co.,  H.  M 17 

-  Byrne  Const.  Co. ,  M.  P — 

Cirney  Bros.  Co 19 

'  entral  Electric  Co 5 

Central  Manufacturing  Co.. . — 
Cent.  Stat.  Improvement  Co.l2 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Century  Electric  Co 

Chicago  Die  &  Electric  Co..  .— 

Chicago  Edison  Co 4 ,  12 

Chic.  Fuse  Wire  &  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..  l 

Chicago  Mica  Co 10 

Clark  Wirel.Tel&  Tel  Co.,T.E.li 
Columbia  Incand.  Lamp  Co..~ 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 4 

Coolidge  Co..  Marshall  H ....  18 

Crescent  Co 3 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company.. 21 

Crouse-Hinds  Co — 

Crowe  Metal  Mfg.  Co lo 

Cutler-Hammer  Mfg.  Co 9 

Cutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company lo 

Dearborn  Drug  &Chem.WkB.  16 

Diamond  Meter  Company — 

Dlcbey-Sutton  Carbon  Co 4 

Dixon  Crucible  Co.,  Joseph..  I6 

Drake  &  Co.,  Fred'k  J — 

Duncan  Electric  Mfg.  Co....  3 
Dustiu  Co.,  ChaB.  E 13 

Edison  Decorative  A  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company u 

Edwards  &  Co n 

Egan,  J.  J n 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute.  17 
10 
3 


Fahnestock  Transmitter  Co...  U 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works..  Inc.2l 
Fostorla    Incand.    Lamp  Co.— 

Fowler,  John  H 19 

Fowler- Jacobs  Company 19 

Freeman  &  Co. ,  Ernest 17 

General  Electric  Co 9 

General  Engineering Co.The.17 
General    Incandescent    Arc 

Light  Company 2 

General  Incand.  Lamp  Co ....  — 
Gould  Storage  Battery  Co....— 

Gradstone  &  Co.,  M II 

Gt.West.Smell.*&  Refining  C0.12 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..12 

Haller  Machine  Co 8 

Hanson  &  Tunellus  Mach.Co.  14 

Hart  Mfg.  Co 22 

Hartford   Steam    BoUer    In- 
spection &  Insurance  Co ...  16 
Hazard  Manufacturing  Co.  ..22 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co 16 

Hopkins  ife  Co.,  A.  P 18 

Humphrey,  Henry  H I? 

Illinois  Electric  Specialty  Co.l4 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. ..  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 7 

International  Tel. Mfg.  Co.  ..11 

Jackson,  D.  C.  &  W.  B 17 

Jandus  Electric  Co — 

Jeffrey  Manufacturing  Co le 

Jewell  Electrical  Inst.  Co — 

Johns-ManviUe  Co.,  H.  W.  ..— 


Electric  ApplianceCo, 
Electric  Storage  Battery  Co. 
Electrician  Pub.  Company...  2 

Empire  Wire  Co 13 

Ewing-Merkle  Electric  Co...  5 

For    Ol^ssifled    Indess:    of    A^dveirtlserraierxto 


Johnston,  Thomas  J 

Jones  &  Son,  J — 

Jones  Perpetual  Ledger  Co...  l 
Kartavert  Manufacturing  Co.22 
Kellogg  Switchboard  &  Sup- 
ply Company 15,  19 

Kester  Elec.  Mfg.  Co 14 

Klein  &  Sons,  Mathias II 

Kohler  Brothers 17 

KuhJman  Electric  Co V/. 

Leather  Preaerv.  M.  Corp — 

Leffel  &  Co.,  Jamea 16 

Lewis  Lumber  &  Mfg.  Co 18 

Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,H.  M 19 

Lowell  Model  Co 12 

Machado  A  Roller 8 

Mai tby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 16 

Marinette  Iron  Wks.  Mfg.  C0.I6 

Matthews  &  Bros.,  W.  N 11 

MausA  Co.,H.  H 19 

McLennan  &  Company,  K ....  10 

McLeod.  Ward  &  Co 1 

Mechanical  Appliance  C» 8 

Mica  Insulator  Company 10 

Miscellaneous  Advs 13 

Monarch  Fire  Appl.  Co 17 

Monon  Railroad — 

Monson  Burmah  Slate  Co.. ..14 

Moon  Mfg.  Co.,  The — 

Mueller  Company,  William.. 19 
Munsell  ACo., Eugene — 

National  Carbon  Co — 

National  Electric  Co 8 

National  Elec.  Signalling  Co.— 
National  India  Rnbber  Co. .  .,— 

National  Tel.  Supply  Co — 

Nernst  Lamp  Co — 

New  England  Butt  Go : 


New  York  Central  Hues. 

New  York  Ins.  Wire  Co II 

Nickel  Plate  Road — 

Northern  Elecfl  Mfg.  C0....IO 
Northwestern  Electric  Co. . .  10 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The 1 

Olds  Gasoline  Engine  Works  16 

Pacific  Coast  Pole  Co — 

PageAHlll  Co 18 

Paragon  Fan  4  Motor  Co — 

Pardridge  Shade  &  Refl.  Co.  — 

Pass  &,  Seymour  Inc — 

Pennsylvania  R.  R — 

Phelan,  D.  W ig 

Phillips,  Eugene  F U 

Phillips  Insulated  Wire  Co.  .11 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 18 

Plerson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 18 

Prometheus  Elec.  Co 3 

Reislnger,  Hugo 7 

Reynolds  EL  Flasher  Mfg.Co.— 

Roebllng's  Sons  Co.,  J.  A 22 

Rousseau  Mfg.  Co — 

Safety  Ins.  Wire  A  Cable  Co.  IC 

Sargent  A  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,W.H 17 

Seaman.  .J.  H 8 

Shelby  Electric  Company  ... — 
Simplex  ElectrlcalCo.,  The.,  l 
Simplex  Elec  Heating  Co. ...11 

Southern  Railway 18 

Sprague  Electric  Company...  9 

See    f*^g:e    6« 


standard  Elec'l  Mfg.  Co I2 

Standard  Pole  A  Tie  Co IB 

Standard  Tie  Company I9 

Standard  Underg.  Cable  Co..  l 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co.. 13 

Sterling  Varnish  Co..  The 12 

Stow  Mfg.  Company — 

Stromberg -Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B.  F..  22 
Swedish- American  Tel.  Co.  .— 

Tod  Company,  William J6 

Torrey  Cedar  Company 19 

Trumbull  Elec.  Co 4 

Valentine- Clark  Co.,  The  ...18 
Varley  Duplex  Magnet  Co...  i 
Viaduct  Manufacturing  Co  14 
Vulcanized  Fiber  Company. ,K 

Wabash  R.R _ 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Company.. ..12 

Warren  Elec  Mfg.  Co 9 

Wesco  Supply  Co — 

Western  Electric  Company...— 

Western  EL  Supply  Co 13 

Western  Lumber  A  Pole  C«..18 
Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  1 

Whltmore.  A.  E is 

Wllmerdlng,  C  H 17 

Wisconsin  Central  Ry 16 

Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Company,  C.  H 18 


Yost  Electric  Mfg.  Co., 
Yoanff.  A.  K 


.22 
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If  you  want   Wires   or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


^^     ^  WRITE  FOR  PF 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


A  FEW  OF  THE  THINGS  WE  MAKE. 


COMPLETE   STOCK   CARRICI 


SEND    FOR    OUR    CATALOG. 

rumbull     Electric     IVIfg-     Oompany. 

.,ou.  N.  Y.  office,  136  Liberty  St.  «.,» orr,„  ..o  r.co.v.  Plainville,  Conn. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 


El     -  ■ 


'"•■<5';. 


GENU  OFFICES:    CENTURY  BLDG  .NEWARK,  N.J. 

OVER  FIFTEEN  THOUSAND 

(15,000)  MILES  IN  USE. 

^        /   ■J^''-^P^    Hlebest  .A. ward  in  its  Class  at  Paris  Exposition, 


Ci'.&<- 


1900,  and  Pan-American  Exposition,  Buffalo. 
1901. 


PROMETHEUS 

ELECTRIC    HEATING    "nd 
COOKING    APPARATUS 

Send  for  Caialogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORIL«NDT  STREET  NEW  YORK 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEr  SIITIQN  CARBO^COM^NY, 


LANCASTER,  O.   '- 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  request  will  mail  saiwples. 


February  20,  1904 


WESTERN    ELECTRiaAN 


WE  OFFER  ATTRACTIVE  PRICES 


-on- 


Circ\ilar-LooiT\  Non-Metallic  Flexible  Conduit 

WRITE  TO-DAY 


SALES  AGENTS 
264-266-268-270    HFTH    AVE.,     CHICAGO 


Bullock  Electric  Mfg.  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "N"  riotor. 


. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  which  requires 
variable  speeds. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.        PRICE  82.60. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  •  •  GHICAOO 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


(D 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

I^OA-riNO  (^\  NO    F-RICTION 

IN   iO^IR  ^^^  NO    \A/EA.R 


® 


PACIFIC  COAST 

JNO.  MARTIN  &  CO.,  -         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
Mexico.  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
00.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  8RASCHI  &  BRO..  Mexico  City. 

EUROPEAN  OFFICE 

25  Boulevard  des  Itallens. 

Paris.  France- 


WESTERN    ELECTRICIAN 


February  20,  1904 


American  Steel  &  Wire  Co. 


Chicago 


New  York 


Worcesttr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Purpeiual  Ledger  Co. 
Adjusters,  Cord. 

Ciescent  uo. 

Incandes  El.  Lt.  Manip.  Co. 

beaman,  .T.  H. 
Adtusters,  Inc.  liamps. 

Inc.  El.  Lt.  Manipulator  Co. 
AuAhors  (Tel.  A  Tel.) 

Matthews  &  Bro.,  W.  N. 
Aimujiclators. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfp  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Baj^teries  and  Jars. 

Central  Electric  Co. 

Edison  Mfg.  Co. 

EdwErds  &  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
B  eils,  Buzjzers,  Etc 

uentral  Electric  Co. 

Edwards  *.t  Co. 

Electric  ApDllance  Co. 

Manhat-tan  Elec  Supply  Co. 

Rousseau  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressins* 

Uixon  Crucible  Co.,  Jos. 

Leather  Preserver  Mfg.  Corp. 

Leath^'Preserver  Mfg.  Corp. 

Blo-wers. 

Sturtevant  Co..  B.  P. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem.  Wkg. 

Hollers. 

Babcock  &  Wilcox  Co. 
aUnoia  Maintenance  Co. 

Books.  Blectrlcal. 

Drake  A  Co.,  Fred'k  J. 

Electrician  Publishing  Co. 
Brusltes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre -Graphite  Co. 

Western  Electric  Company. 
Cable  Hansers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cablei) 
C&iPbQiiH,     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relalnger,  Hugo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
CaatlJoes. 

New  England  Butt  Co. 

Ckains. 

Jeffrey  Mfg.  Co. 
Cf^cnit  Breakers, 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  &  MIg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

Westlnghonsfi  El.  &  Mfg-  Co. 
ClutcUcs,  Electrical  and 

Mechanical 

Akron  bmoklng  Pipe  Co. 
Coal   and   Asltes     Hand- 

iiug  machinery. 

Jeffrey  Mfg.  Co. 
Coils  and  Magnets. 

Varlev  Duplex  Magnet  Co. 

Weetem  Electric  Co. 
Commutator  Compound. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  &  Co..  K. 
Commutator  Truing  De- 

Tice. 

Akron  Smoking  Pipe  Co, 
Conduit  and  conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Gtotral  Electric  Co. 

Eleotrlc  4ppllance  Co. 


Field,  C.  J. 

Plttaburg  Sewer  Pipe  A  Con- 
duit Co. 

Epraerue  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods.  Conplins. 

Cope.  T.  J. 
Contractors  and  Electric 

I^ifflit  Plants. 

Bullock  El.  Mtg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Electrical  JIfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  ElecAMfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Bennold  &  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Ecoleston  Lumber  Co. 

Mancattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &,  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cut-Outs  and  H^ritclies. 

Bossert  Elec.  Const.  Co, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-lllnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
J[>ynamo8  and  motors. 

Akron  Smoking  Pipe  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Croc  kef -Wheeler  Co. 

Dustln  Co.,  Ghas.  E. 

Ewing-Merkle  Elec.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mecnamcai  Appliance  Ca 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Blow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  Ei-  A  Mfg.  Co. 
Economizers,  Fuel 

Green  P^uel  Economizer  Co. 
Electric  Heating  Appi. 

American  Elec.  Heater  C?b. 

Prometheus  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Rail-wars. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and    mechan- 
ical Engineers. 

AUo-way  EiCctrlc  Co. 

Arnold  Elec.  Power  Stat'n  Co. 

Baker  &  Co.,  W.  E. 

Brown.  Chas.  L. 

Bryan.  Wm.  H 

Butterfield  J.  F. 

Byllesby  A  Co.,  H.  M. 

Byrne  Const.  Co.,  M.  P. 

Freeman  &  Co.,  Ernest. 

General  Engineering  Co., The 

Humphrey,  Henry  H. 

Jackson.  D.  C.  A  W.  B. 

Kohler  Brothers. 

Northern  Electrical  Mfg.  Co. 

Bargeni  &  Lundy. 

Schott.  W.  H. 

Stanton,  Le  Roy  W. 

Wllmerdlng,  C.  H. 


Electrical  Instruments. 

(Becordlng  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eidredge  Elec.  Mfg.  Co. . 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co.   - 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

El£Ctro-Platins  macli'y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
EleTators-Conveyors. 

Jeffrey  Mfg.  Co. 
EnfflneSt  Has  and  €«aso- 

Uue. 

Lowell  Model  Co. 

Marinette  Iron  Wks.  .Mfg.  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Ensrines,  Steam. 

A  Ills-Chalmers  Company. 

Dustin  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  F. 

Tod  Company.  William. 
Exporters 

Gradstone  A  Co..  M, 
Fans  and  Fan  motors. 

central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  >rfg.  Co. 

Ewlng-Merlile  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Stnrfevant  Co..  B.  F. 

Wesco  Supply  Co. 

Western  Elec'tric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

KUrtavert  M^.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Baniett  Co..  Q.  &  H. 
Fire  Extin^rnishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  C^as  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flasbers. 

Haller  Machine  Co. 

RevnoIdsEl.  FlasherMfg.Co. 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forsea. 

sturtevant  Co..  B.  F. 
Fuses  and  Fuse  "Wire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

■"^lectrlc  Appliance  Co. 

Johns-ManviUe  Co.,  II.  W. 

Manhattan  Elec.  Supply  Co 

Wesco  Supply  Co. 

Western  Eiectnc  Company. 

■^'estern  Elect.  Supply  Co. 
Generators. 

Akron  Smoking  Pipe  Co. 
Globes,    Reflectors    and 
Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

McLeod.  Ward  A  Co. 

Pardrldge  Shade  &  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Grapliite  Specialties. 

Dlson  Cniclble  Co.,  Jos. 

HolmcB  Fibre -Graphite  Co. 
Heating   (Exhaust 

Steam). 

Amer.  District  Steam  Co. 
Heating     an  d    Tentilat- 
ine  Apparatus. 

Stumfvant  Co..  B.  F. 
Holders.  Inc.  Lamps. 

Incandesent    Electric   Light 
Manipulator  Co. 


Inspection  &  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulatinc  machineiT* 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulatorfl  and  Insulat- 
ing materials. 

Akron  Smoking  Pipe  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  wir**  Co. 

Johns-Manvllle  Co.,  II.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co, 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
liamps.  Arc. 

Central  Electric  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Nemst  Lamp  Co. 

Wesco  Supply  Co. 

Western  Eiectnc  Co, 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

golaiDDia  Incan.  Lamp  Co. 
oiion  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

EwIng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Nernst  Lamp  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  EIpc'1  Mfe.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent— 

Replacers  A.  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Lamps,  Nernst. 

Nernst  Lamp  Co. 
Letters,  metal 

Haller  Machine  Co. 
Uffhtnlq^  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Linemen^s  Climbers. 

Klein  A  Sons.  Mathiaa. 
ma«rnet  Wires. 

(See  Wires  and  Cables.) 
mechanical  Draft. 

Sturtevant  Co.,  B.  F. 
mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  &  Co..  Eugene. 
mi"i"g  Apparatus,  Elec 

Crocker-wneeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

motors.  (See  Dynamos    and 

Motors). 
Name  Plates. 

Crowe  Metal  Mfg.  Co. 


aUppers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Bain,  For6e 
Johnston,  Thomas  J. 

Phosphor  Brouve. 

Phosphor  Bronze3m.Co..Ltd. 

Platinum. 

Baker  &  Company. 

Polea  and  Ties. 

Berthold  &  Jenntngs. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
CoolldgeCo.,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler.  John  H, 
Powler-Jacobi  Company. 
Hopkins  A  Co..  A.  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Lludflley  Bros.  Co. 
Loua's  Sons  Co.,  H.  M. 
Maliby  Lumber  Co. 
Maus  A  Co.,  H.  H. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page*  HIH  Company. 
Perrlzo  A  Sona. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  A  Son.  W.  C. 
Torrey  Cedar  (jo. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whltmore.  A.  E. 
Worcester  Co..  C.  H 

Polish  (metal). 

Hoffman.  Geo.  W. 

Porcelain. 

Akron  Smoking  Pipe  Co. 

Power  Transmission 
machinery. 

Jeffrey  Mfg.  Co. 

Rail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints, 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt.West.Smelt.A  Refining  Co. 

Re  -  \F  indine— Rep  airs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

Schools  and  Collesres. 

Electrical  Engineer  Inst. 

Second-Hand  mach'y. 

Cent.  Slat.  Improvement  Cn. 
Dustln  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  8c  Bro..  W.  N. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 
Walsh's  Sons  &  Co. 

Signs,  Electric 

Haller  Machine  Co. 
Slate. 

Monson  Burmah  Slate  Co. 

Young,  A  B. 
Sockets  &  Receptacles. 

Pass  &  Seymour. 

Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,  Salts 
and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Spealting  Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Specialties,  Electrical 
mfgfH  and  Designers 

Halier  Machine  Co. 
Speed  indicators. 

Weston  Electrical  Inst.  Co. 
Springes. 

American  Steel  A  Wire  Co. 

Storage  Batteries. 

Ajnencan  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Viaduct  Manufacturing  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

S'H'itchboards. 

Crouse-Hlnds  Co. 

Gen.  Incand.  vrc  Light  Co 

Walker  Electric  Co. 

Telephones,  Telephone 
material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fabnestock  Transmitter  Co. 
International  Tel.  Mfg.  Ck> 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  ,  The. 
National  Elec.  Signalling  Co. 
Stromberg-Carison  Tel.M.  Co. 
Swedish-American  Tel.  Co. 
Viaduct  Manufacturing  Co, 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools. 

Klein  A  Sons,  Mathiaa. 
Western  Electric  Co. 

Transfbrmers. 

Central  Electric  Company. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co, 

Gregory  Electric  Co. 

Kunlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Go. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Trucks,  JElectric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbines,  n'ater  Wheels 

Leffel  A  Co..  Jaa. 
TamiAhes, 

Sterling  Varnish  Co. 
Tulcanized  Fibre. 

Vulcanized  Fibre  Co. 

^VirelessTeLApparalns. 

Clark  W  Irel.TelA  Tel. Co  ,T.E. 
National  Elec.  Signalling  Co. 
Wires  and  Cables— mag- 
net Wires. 

American  Electrical  Works. 
Amer.  InsuLWlre  A  Cable  Co- 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co, 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
PhUllps  Insulated  Wire  Co. 
RoebUng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  ('able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Siipply  'o 
Western  Electric  Company. 
Western  Eleo.  Snmily  Co, 
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IIMI 


OAR  BO  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil.  Ind..  and  in  Ohio,  Pennsylvania  and  New  Jersey. 

C.  J.  FIELD,  HI.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Block,  Chicago,  III. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    1 8th    Street,  KANSAS  CITY,    MO. 


J 


Bituminized  Fiber  Conduit. 

THE  ELECTRICAL  ENGINEER  WHO 
HAS  A  SUBWAY  TO  CONSTRUCT 

and 

Wants  the  best  possible   protection   to 
his  cables 

A  conduit  of  endless  durability 
A  continuous,  sealed,   insulating  duct 
from  manhole  to  manhole;  impervious 
to  gas  and   moisture  and   Electrolysis- 
proof 

A  duct  that  is  and  remains  perfectly 
aligned,  into  which  and  out  of  which  he 
can  draw  cables  with  ease  and  rapidity 
without  the  possibility  of  a  scratch 
Wants  to  save  his  company  sixty  per 
cent  of  freight  and  handling  costs  and 
twenty  to  thirty-five  per  cent  of  con- 
struction cost 


Will  write  for  our  book  and  price. 
All   diameters   from    one   inch    to 
inches,  seven-foot  lengths. 
Bends  of  all  angles. 


ten 


AMERICAN  CONDUIT  COMPANY 


170  BROADWAY, 
NEW  YORK,  N.  Y. 


336  MACY  STREET, 
LOS  ANGELES.  CAL. 


MANHATTAN   BLDG. 
CHICAGO,  ILL. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 


>' 


^A/IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
ID  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


:rs,  m-  v. 
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ALPHADUGT 


ff 


The    highest    achievement   In   the   art    of 
interior  conduit  construction. 


.^t^, 


FOR  ELECTRIC  WIRES. 


ALPHBDUCT  MFG.  CO. 

622  West  22d  Street,  New  York. 
303  Fisher  Building,  Chicago. 


WotO)38r 


DIRECT  AND  ALTERNATING  CURRENT 

GENERATORS 

FOR 

Central  Station  ^ndF^ailway  Power  Houses 

BUILT  IN  CAPACITIES  UP  TO  1,500  K.  W. 


Armature  Core  for  300  K.  W.  Generator. 

Excellence  of  Ventilation  is  a  Noticeable  Feature  of  Our  Apparatus. 

NATIONAL  ELECTRIC  COMPANY 


New  York:  135  Broadway 
Chicago:  Old  Colony  BIdg. 
Pittsburg:  Qellatly  &  Co. 


General  Sales  Office  and  Works: 

MILWAUKEE 


Seattle  and 

San  Francisco : 

Kilbourne  &  Clark  Co. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 

ACTUAL 
SIZE 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket.  Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175    Dearborn  St.,    CHICAGO 


t  Whitney  Instruments  i 

*  * 

^  are   made  in   many   styles  and  types.    We    ^ 

¥  have  a  complete  line  of   switchboard  and    ]f 

*  portable  j 

*  VniTMFTFR."!.     AMMFTFRS.  * 

* 

* 

t  Machado  &  Roller  % 

^i  203  Broadway,                     ^ 

J  MEW  YORK  CITY,  N.  Y.             * 

*  Or  to  your  nearest  SUPPLY  HOUSE.  ♦ 

*  » 
*•••♦•••••••••***••*••••** 


"AMERIGAN'l^r^ 

ARE  THE  BEST.     Send  lor  dHcripll.l  Circular. 

AMERICAN  BATTERY  CO., 

ECT'D  1SBV.  171  S.  Clinton  St.,  Chleago, 


are  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AIVIMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


^,iJ^lii^il>l^i^^,_^ja^^A£t^^^  ^JUiMgie- 


EAW  Crescent  Soldering  Stick 


CRESCENT  CO., 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  ind  Plastic,  Not  Brittle ! 

Entlrtly  different  from  any  other;   no  waste;    no 
sputtering:   nocorroslon. 

403   OMAHA   BLDC,  CHICAGO. 


127  rULTOM  STREET 


CHICAGO 


For   Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal,  Electric  and  Machinery  Specialties 


rHETElAEPHONR  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ''RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Member  of  the  American  Iiistitute  ?/  Electrical  Engineers,  and  of  the  Insfitution  of  Electrical  Enoineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  ^'Electricity  in  Daily  Life." 

I60  Pasos,  133  lllus-tra-tions,  Clo-thp  h-l^nd-Boolc  Size,  IRrice  $I.OO. 

Extract  from  Preface.— "This  little  book  has  do  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  for  such  a  woric  Is  not  yet  come.  But  It  is 
felt  that  there  iaa  demand  for  a  practical  book  on  telephone  working  and  manas^cment.and  the  TELKPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a-e  given  for  the  information  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
boolv  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  Us  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  In  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  it 
the  entire  electrical  fraternity. 


OHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Souna    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Beil    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The   Induction   Coil:   Its   Use   in   the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet    Telephones. 

9.  The    Bell    Telephone    Receiver. 

10.    Other  forms  of  Magnet  Telephones. 

IL  The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers, Mercadier's  Bl-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 
BOttcher    Receivers. 


-CONTBNTS- 


CHAPTER  13.  Carbon   Transmitters. 

14.  The    Blake    Transmitter. 

15.  The    Long    Distance    Transmitter. 

16.  The    Solid-back    Transmitter. 

17.  The    Berliner    Transmitter. 

18.  The   Cuttrlss    Transmitter. 

19.  Various    European    Transmitters. 

20.  The    Efficiency    of    Carbon    Transmit- 

ters. 

2L  Batteries   for  Telephone  Work. 

22.  Open   Circuit   Batteries. 

23.  Closed    Circuit    Batteries. 

24.  The    Practical    Management    of    Bat- 

teries. 

25.  Magneto    Bell. 

26.  Automatic  Switches. 

27.  Telephone  Line   Construction. 


CHAPTER  28. 
29. 
30. 
31. 
32. 

33. 
34. 
3fi. 


40. 
4i. 


rabu>h«d  mnd  for  fiai«  by  ELECTRICIAN  PUBLISHING  CO.,  610  Marquette  Building,  tmlcago 


Metallic  Circuit. 

Underground    Wires 

Lightning    Arresters. 

Inside   Wiring. 

InstallatioF  of  TeI<^phone  Instru- 
ments. 

Inspection  and  Maintenance. 

The  Condenser:  Its  Use  in  Telephony. 

Elec(rom?'_,netic  Retardation. 

Fichange   Working. 

omaii    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  ProgresB.    Appe|i41X. 
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DIRECT  CURRENT 

GENERATORS 

For  Light  and  Power 

3^ 


SUPERIOR 

in  every  respect,  our  gen- 
erators have  a  high  effi- 
ciency, great  durability  and 
the  best  commercial  value. 

Write  for  New  Bulletin  No.  105 14 

SPRAGUE 

ELECTRIC  COMPANY 


General  Offices: 
S27-S31  West  34th  Street,  New  York. 


Chicago  Office:  Pislier  BIdg. 


Wa^rrerv 


Alternator 


Desij^ned  and  made  to 

Earn    Money    With 

not  to 

Spend    Money    On 
We  Guarantee  What  We  Sell 

.  AND  .  .  . 

Sell    WKa.1    We    GuaLra.i\<ee 

'^i^RRENl^CTfllcjp.l^. 

Sa^ndusky,  O. 


I  GENERAL  ELECTRIC  COMPANY'S 
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New  Single=Phase  Induction  Motor. 


SIZES: 

1  to  15  H.  P. 


Send  for 

Particulars. 


■^  


PRINCIPAL  OFFICE: 

SCHENECTADY,  N.  Y.,  U.  S.  A. 

New  York  Office :  44  Broad  St.  "  Sales  Offices  in  all  Large  Cities. 
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OUR  CUSTOMERS  SAY  SO 


It  is  not  only  the  price  of  an  arc  lamp — 
that's  not  the  end  Repairs,  delays,  in- 
ferior results,  increased  expense  in  main- 
taining and  in  operation- — these  all  add  to 
the  cost. 

The  A-B  is  simple  and  correct  in  its 
mechanism — is  a  perfected  and  practical 
arc  lamp. 

IT  CUTS  OUT  THE  TROUBLE  AND  SAVES  MONEY 


ELECTRIC  APPLIANCE  COMPANY, 

92  AND  94  W.  VAN  BUREN  ST.,  CHICAGO. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrisoa,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide. 
Impervious  to  Moisture,  Oil  or   Acid.     Send    for   Price   List  and   Samples. 


MICA    INSULATOR 


JVEJ-W     "^OISI-C. 


CO., 

CHICA.OO. 


Biggest  Stock 
in  tlie  West. 


CHICAGO  MICA  CO.,    -    Valparaiso,  Ind. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JlTSfCTIOUT  BOXES, 
SWITCHBOARDS,   PAHnBL.    BOARDS,   S1VITCHES,   ETC. 


NORTHWESTERN  ELECTRIC  CO. 

7  1   W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS     ' 

REPAIR  WORK  A  SPECIALTY 


IMC5f»TM 


DIRECT  CURRENT 
DYNAMOS    AND   MOTORS 

Compact.  Simple,  Trustworthy.  Economical 

in  Operation 

Superior 

Get  Generator  Bulletin  No.  2530 

Northern  Electrical  Mfg.  Co.,  Madison,  Wis.,  U.S.A. 

ENQINEERS  MA^UFACTURERS 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


-  » 


A.UISTI  IM     I 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  OTSULATED  WIRE  &  CABLE  CO., 


WORKS:  tayonne,  N.J. 


114-116  LIBERTY  STBEET,  H.  Y. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Qroundg,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  Y. 


BEST  QUALITY  LOWEST  PRICE. 


SPARKING 


Reduces  the   working    capacity    of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator,  wastes  power  and  may  causo 
AN  this  may  bo  avoided  if  you  uso       ....... 

Tbe  onlvartlcle  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator in  eood  condition  and  PRE- 
VENT CUTTINt. 

Absolutely  Will  Not  Gam    Tbe    Brusbes. 


BO  Cents  per  Stick.  $5.00  per  Dozen. 

SEND  i-OR  FREE  SAMPLE  STICK. 
For  sale  oy  al'  supply  houses,  or 
K.  McLENNAN  &  CO.  Sole  Manutaclurera.  909t  lOO  Wash  I  ngton  St.,  Ch  IcagO. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
•fter. 


BEARD5LEE  CHANDELIER  MFC  CO.-'T^t'^^a'^^^"^ 

GAS  &  ELECTRIC   FIXTURES 


TRADE. 


PROTECT  YOUR  TELEPHONE  AND  FIRE  ALARM 

WITH     '^D.    ^    W."    COMBINATION     CUT-OUT 


ARRESTER    ENCLOSED    IN     METAL    CASING. 

Either    "AIR   GAP   TYPE"    or  our   new    "  MOISTURE-PROOF    FILM." 
Write  for  Price  List  No.  9  and  Circular  No.  102. 

D.&W.Fuse  Company,  Providence,  R.I. 

A.  HALL  BERRY,  New  York  Representative.  92  WILLIAMS  STREET. 


A  FUSE.  SNEAK  COILand  ARRESTER 
MOUNTED  ON  ONE  PORCELAIN. 


BOSTON.  Petti nsell-Andrews  Co.      NEW  YORK.  Western  Electric  Co.      PHILADELPHI.1.  Western  Electric  Co. 
ST.  LODIS.  Western  Electric  Co.    CHICAGO,  Central  Electric  Co.    SAN  FRANCISCO,  Calltornta  Electrical  Works 
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FRANK  N.  PHtLLrPS.  PnesiDEi 
C.  H.  WAQENSEIL,  TREAauncn. 


EUQENC  F.  PHILLIPa. 
General  Manager 


e.  ROWLAND  PHILLIPS.  ViCE-PnSB. 
C.  R.  REHINGTON,  Jr.,  SeC- 


AMERICAN  ELECTRICAL  WORKS, 

PEOVIBEWCE,  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  fOBK  Store,  \V.  J.  Watson.  26  Cortlandt  St. 
CmcAGO  Store,  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 
u.  s.  &  FOREIGN  rH  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnocl<  BIk.,  CHICAGO 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   -   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


YOU  CAN'T  LOSE 


Send  For  Free  Sample  of 

.  Egaa'a  Acme  Cotnmulator  Compound. 


f 


J.J.EIGAN'S 
'hCNIt'  COMMUTATOn 
COMPOUND. 


isT] 

ouod.  i 

D 


No  sparking— will  not  gum. 
No  cutting— commulator  always  bright. 
Win  prevent  unnecessary  wear  of  tbe 
commutator  and  increases  efflciency  of 
mactilne.  50c  per  stick.  85.00  per  do/-. 
All  Supply  Houses  or 

J.  J.  e:oa.im. 

Agents  Wantrd.  683  W.  Ohio  SI.,  Chlcaga. 


IN    ALL   SPECIFICATIONS 

FOR    LINE    MATERIAL 

FieURE  ON   USING    THE   ECONOMICAL 


Stombaugh  Guy  Anchor 


3!4,  5  and  6  Inch  style 


IT    WILL    SAVE    YOU    MONEY 


W.  N.  MATTHEWS  &  BRO. 

DISTRIBUTERS 
603  CARLETON  BLDG. 


ST.  LOUIS 


Electric  Heating  Apparatus 

SIND  FOR  64-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CniCAaO,  Monadnock  Block. 


ilPIS'l'ilB'"""'' >"iJi|S";'iiBii'iiBl !j|;|i;';E '■' 

iHSiIifSiiffifi.lStS'ISS,'-  I, 


BooKIefSoMermg  Sense"  describes. 

5-Sijjjia:6iuinbiiMS«it»dtfMffiS! 


tfSBe 


M.KLEIN    &  50N 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  ElBctrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III 


Russian  Exports  Exolusively 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AQBNTS 


2-4  Stone  Street 


NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOQUES 
WANTED. 


CORRESPOMDEMCE   IMVITED 


JBdWARDS  ak;,Co 


THE 
''RECTI"  BELL 

FOR  AUTOMOeiLES 
andELECTROMOBILES. 


No.    100. 

This  Bell  may  be  placed  on  th^ 
outside  of  the  vehicle  without 
being  cased-  The  pong  is  ad- 
justed with  the  concaviiy  down- 
ward, so  that  mud  and  dust  can 
Dot  collect  and  deadeD  tbe  sound. 
WESTERN  ELECTRIC  CO..  Selling  Agts. 


^B^vyowK  H-v 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  ttieabOTeTRADE-MARKS  on  our  tags.    We  also  manutactnre  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  Liberty  St.,  New  fork. 


BRANCHES:  1 192  OMpfaJnii  St. 


BOSTON: 
7  Otla  St. 


SAN  FRANCISCO: 
a  Second  St. 


NATIONAL  CODE  STANDARD 

0.  K,"  Weatherproof  Wire. 
Slow  ■  Bnrning  Weatherproof 
and  Slow-BnrniDg  lire. 


Prioes  and  Samplas  on  Application. 


Phillips  Insulated  Wire  Go, 

__    Office  and  Factory:  PAWTUCKET.  R.  I. 


EDISON  PRIMARY  BATTERIES 


Formerly  known  as  Edlson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


^ TRAM 


Write  (or  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EDISON    MANUFACTURING    COMPANY, 
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WASTED,   FOB  SAI^E    and 

tta^ar  VTAMI  COIiDatK  advtrtise- 
wtnts  (jo  words  or  less),  ^ijo  an 
wuertion;  additional  -words  3c  each. 
POSITIOJf  WAJfTED  advertUe- 
ments  {jc  zuords  or  less),  .$r.oo  an  in- 
sertion:   additional  zuord-s  3C  enck. 

POSITION  WANTED. 

By  a  tDoroutjhly  competent  electrical  en- 
gioeer,  preferably  as  constructing  engineer  for 
large  corporation",  or  company  contemplating  a 
la'ge  transmission  installation;  qualified  to 
design  and  handle  higb  tension,  long  distance 
transmission  propositions.  Especially  success- 
ful in  handling  large  bodies  of  men  tothe  best 
advantaee.  Reference  furnished  Address  BOX 
293,  care  Western  Electrician,  510  Marquette 
Buliding.  Chicago. 


POSITION      WANTED. 

By  young  married  man;  to  take  charge  of 
small  power  or  light  plant.  Capable  of  handling 
water  tube  boilers;  Corliss  engines,  dynamos, 
motors  and  wiring.  Al  references  given.  Ad- 
dress BOX  305.  care  Western  Electrician,  510 
Marquette  BldK-.  Cnlcago. 


POSITION  WANTED. 

As  superintendent  or  electrician  of  electric 
lighting  plant.  15  years'  experience.  Can 
furnish  Al  references.  At  present  employed. 
Good  reasons  for  changing.  West  preferred. 
Familiar  with  all  types  of  electrical  machinery. 
A.ddresf  BOX  303,  care  Western  Electrician, 
510  Marquette  Kid?..  Chicago. 


WANTED. 

A  first-class,  experienced  shop  electrician; 
must  he  thoroughly  up  on  motors  and  genera- 
tors and  the  repairing  and  overhauling  of  same: 
also  switchboard  work  and  panel  board.  Good 
pay  for  the  right  man;  best  reference  required; 
steady  work  and  short  hours.  Address  all  com- 
munications to  ELECTRIC  COXSTRDCTION 
CO.  OF  VA..  8-10-12  S.  Ninth  St..  Richmond. Va. 


WANTED. 


One  first 
operate  en 
in  modern 
salary  §75 

One  firs 
stokers;  w 

Address, 
ern  Electri 


'Class  second  engineer,  competent  lo 

2;lnes  and  generators  and  switchboard 

plant  in  an  Ohio  city;   night  work; 

per  month. 

t-class    fireman,    who    can    operate 

ages  565  per  month. 

with  reference.  BOX  304.  care  Wesl- 

cian.  510  Marquette  Bldg.,  Chicago. 


WANTED. 

Search  light  projectofj  10,000  to  15,000  candle- 
power,  direct  current.  110  volts.  Must  have 
rheostat  andbe  In  good  condition  and  operate 
at  any  angle.  Will  pav  what  It  is  worth.  Ad- 
dress W.  U.  ALBRECHT.  JR..  Terre  Haute,  Ind. 


WANTED. 


Salesmen.  Reliable  men  to  carr.\  aa  li  side 
line,  an  up-to-date  line  of  Advertising  Fans,  sold 
to  furniture,  hardware,  drug,  shoe  and  general 
merchants.  Convenient  to  carry.  Prompt  re- 
mittances.  GEO.  H.  JTNG  i-  CO..  Cincinnati.  O. 


WANTED. 

Three  experienced  Incandescent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
•  In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  510  Marquette 
Bldg.,  Chicago.  


FOR   SALE. 

Electric  light  plant  In  town  of  1.000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  SECOR,  Buffalo  Center,  Iowa. 


FOR  SALE. 

One  of  the  best  telephone  systems  In  Eastern 
Kansas.  Three  exchanges,  two  toll  stations  and 
good  toll  and  farmer  lines.  Connections  with 
all  neighboring  towns  and  cities.  Over  250 
phones  in  operation.  System  can  be  rapidly 
extended.  A  fine  place  for  a  good  telephone 
man  with  money.  Will  sell  reasonably  if  taken 
at  once.  Present  owners  not  telephone  men  and 
fully  occupied  with  other  business.  Address 
I.  B.  S.\GERS,  Secretary,  Clyde,  Kansas. 


250  WARD  ARC  LAMPS.      $2  each. 

WALSH'S  SONS  &  CO.. 
261  Washington  Street,  Newark,  N.  J. 


FOR  RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago. 111. 


BUY  YOUR  BOOKS 

FBOM  THB 

Zieetrlctan  Pub.  Co..  6 1 0  Marquette  Bldg.,  Chicago. 


PROPOSALS  w-ill  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon.  February  23.  1904.  and  pub- 
licly opened  immediately  thereafter,  to 
furnish  at  the  navy  yards,  Mare  Island. 
Cal..  and  Puget  Sound,  Wash.,  a  quantity 
of  lighting  wire,  electrical  supplies,  hand 
scrub  brushes,  corn  brooms.  Portland 
cement,  cotton  twine,  curled  hair,  mattress 
ticking,  linen,  furniture,  belting,  white 
ash,  pine,  redwood,  thimbles,  files,  hard- 
ware, machine  tools,  galvanized  sheet  steel, 
magnesia,  rubber  sheet  packing,  hose,  alco- 
hol, turpentine,  brass  pipe,  wrought-iron 
pipe,  pipe  fittings,  rubber  coupling  wash- 
ers, baseballs,  athletic  goods,  stationery, 
and  cotton  waste.  Blank  proposals  will  be 
furnished  upon  application  to  the  navy  pay 
offices,  San  Francisco,  Cal..  and  Seattle. 
Wash.  H.  T.  B.  HARRIS,  Paymaster  Gen- 
rral  V.  S.  N.  l-lS-04 


PROPOSALS  will  be  received  at  the 
Bureau  of  Supplies  and  Accounts,  Navy 
Department,  Washington,  D.  C,  until  12 
o'clock  noon,  March  1,  1904,  and  publicly 
opened  Immediately  thereafter  to  furnish  at 
the  navy  yards,  Norfolk,  Va.,  Charleston. 
S.  C  and  Port  Royal,  S.  C,  a  quantity  of 
electric  blowers,  electric  fans,  electric 
traveling  crane,  split  pulleys,  hardware, 
railroad  track  tools  and  materials,  lamps, 
lanterns.  lantern  globes,  drills,  machinists' 
tools,  shovels,  leather  belting,  roofing  felt, 
hammock  hooks,  lumber,  fire  brick,  nickel 
steel,  galvanized  sheet  steel,  copper,  zinc, 
hose,  flas  packing,  kerosene,  sperm  oil, 
gasoline,  petrolatum,  rosin,  turpentine,  tar, 
shellac,  bath  brick,  pumice  stone,  brass 
pipe,  pipe  fittings,  stationery,  marine  ce- 
ment, oakum,  lenses,  cotton  waste,  wheel- 
barrows, target  switch  stands,  push  cars, 
and  a  foundry  cupola.  Blank  proposals 
will  be  furnished  upon  application  to  the 
navy  pav  offices.  Norfolk,  Va.,  Charleston, 
S.  C.  and  Port  Roval,  S.  C.  H.  T.  B. 
HARRIS.  Paymaster  General  U.  S.  jV. 

1-29-04 


Notice  is  hereby  given  that  spe  -ifica- 
'  ions  have  been  adopted  by  the  Ciiy  of 
Fond  du  Lac.  by  its  Mayor  and  Common 
Council,  for  the  aranling  of  a  franchise 
to  construct,  maintain  and  operate  a 
plant  or  plants  within  or  without  the 
City  of  Fond  du  Lac.  for  the  purpose  of 
furnishing,  and  to  furnish  to  the  Ci'y  of 
Fond  du  Lac  and  its  citizens  and  others 
in  said  State  electricity  for  light,  heat, 
and  power  and  lo  that  end  to  set  poles 
and  string  wires  and  consiruct  and 
maintain  the  necessary  appurtenances  to 
said  business  in  said  City  of  Fond  du 
Lac,  which  said  specifications  are  now 
on  file  in  the  office  of  the  City  Clerk  of 
said  City  of  Fond  du  Lac,  to  which  re- 
ference is  hereby  made. 

Now.  therefore  notice  is  hereby  given 
that  bids  will  be  received  for  the  sale  of 
such  franchise  at  the  office  of  F.  A. 
Banlett,  City  Cierk  of  the  City  of  Fond 
du  Lac.  up  to  five  o'clock  P.  M.  on  the 
7th  day  of  March.  1904,  which  such  bids 
shall  propose,  on  behalf  of  the  applicant, 
to  pay  annually  into  the  treasury  of  said 
City  in  consideration  of  receiving  such 
franchise,  a  percentage  of  the  gross 
receipts  from  the  business  carried  on 
under  said  franchise.  Such  bid  must 
be  accotupanied  bv  a  certified  check  in 
the  sum  of  Three  Hundred($300)  Dollars, 
as  a  guarantee  of  the  acceptance  of  the 
franchise  if  granted  and  the  giving  of 
the  bond  provided  for  in  said  specifica- 
tions. 

By  order  of  the  Common  Council: 
Dated.  February  2,  1904. 
F.  A.  BARTLETT. 

City  Clerk,  Fond  du  Lac,  Wis. 
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i  ARE  YOU  LOOKING  F0RTR0UBLE7 

•  IF  SO,  GET  A  COPY  OF 

I  TELEPflONETROlBLES 

•  AND  HOW  TO  FIND  THEM  , 

•  -IN- 

S    BOTH    MAGNETO  AND  COMMON  BAHERY 
8  SYSTEMS. 

S  9th  Edition  Just  Out.      Price,  25c. 

I      Electrician  Publlsliing  Co., 

510  IlBrqiiette  BulldlBE) 


{ 


CHICAGO. 


TEARS.  Sold  btagents  Ai^.D'Dealer£ 


■ili#tlWjllHjiM 


U.S. METAL  Poys^n^So..M.. 

0LISHE5  ALL  METALS.   Bo.Hcncs  Nc  ..Yon^.  Cnioaa.  Saw  FDAunsco.   Z95.  E.  Washington  St:  InDIANAP'DLISJHO 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  £xtra  Black  Finishing:  Varnlth, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnlah. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pltlsburg,  Pa..  U.  S.  A.  Brougham  St..  Blackfrlars  Road,  Saltord,  Marchestor.  Englin*. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD.  MASS. 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


5      MAPE     BY    T13E    M"?T    SKILLED    "WORKMEN.      * 

I  STANDARD  ELECTRICAL  MFG.  J 

t  COMPANY,     :     Niles,  Ohio.  % 

*  * 


,?-regory; 

ELECTRIC  cof 

54-62  5.CLINT0N  5T.  CHICAGO 

All  dynamos,  motp-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  -warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taiien  Immediately: 

1-400  K.  W.  Westlnghouse  Allernator. 
1-200    "       Slanley  Alternator. 
2-150    "      General  Electric  Alternators. 
3-120    " 

2*160    "       Westlnghouse  500  V.  Railway  Genera- 
torn. 

Largest  stock  of  second-hand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  Kuaranteed. 


WE  PAY 

highest  market  prices  lor  scrap  copper,  brass 
and    platinum,   also  incandescent  lamp  bases. 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.    Save  it  and  send  it  to  the 
Great    Western    Smelting    and    Refining   Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


"Practical  and  to  the  Point" 

IS  ALL  TUAT  NEED  BE  SAlIi  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    Illustrations^ 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN    PUBLISHING    CO., 

5IO  Marquette  Bldg., 
CHICAGO. 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Weslinghouse,  400  R.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

714  H.  P.  General  Electric.  900  E.  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H.  P.  Paragon.  900  R.  P.  M. 

31;  H.  P.  Paragon.  1000  R.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P.  M. 

IVt  H.  P.  General  Electric,  1800  R.  P,  M. 

1  H.  P.  Lundell.  1200  R.  P,  M.  . 


25  H.  P.  Crocker- Wbeeler.  750  R.  P.  M. 

15  H.  P.  Detroit.  1000  E.  P.  M. 

10  H.  P.  General  Electric.  1350  R.  P.  M. 

10  H.  P.  Simpson.  2000  B.  P.  M. 

ly,  H.  p.  Crocker- Wheeler.  1575  E,  P.  M. 

7%  B.  P.  Card.  775  R.  P.  Jr. 

6  H.  P.  C.  &  C.  1030  R.  P.  M. 

6  H.  P.  Westlnghouse,  1050  B,  P.  M. 

5  H.  P.  C.  .StC.  1600  R,  P.  M, 

3  H.  P.  Jenny.  1600  R,  P.  51. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence   Solicired. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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STEVENS' 
MECHANICALCATECKISM 

PRACTICAL  KNOWLEDGE 

FOB 

Atfltlonary  and  Harlne  Eaglneers,  Firemen,  Electricians,  notormen,  Ice 
Machine  Men  and  Mechanics  In  Qeneral. 


New  and  Original.    AH  Modern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing.    Queitlons  and  Answers 

for  tivll  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


^  WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT,  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES.  LUBRIOATOUS. 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS.  JET  AND  SURFACE.  ECOE.NTRIC, 
BALANCFD  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL, 
INDICATOR.  REFRIGERATION.  ABSORPTION  AND  COMPRESSION  METH- 
ODS. BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS.  VALVES, 
TESTS,  TABLES,  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR.  MACHINE 
SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES.  PULLEY  SPEED 
CALCULATION.  SQUARE  ROOT.  LEVERAGE.  ELECTRICITY.  DYNAMOS. 
ACCUMULATOR.  RHEOSTAT.  TRANSFORMER.  VARIETIES  OF  DYNAMOS. 
PARALLEL  AND  SERIES  WIRING.  THREE-WIRE  SYSTEM,  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS. MOTORS.  STATIONARY.  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS. CONTROLLER.  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING.  DIFFERENTIAL  GEAR.  FRICTION 
CLUTCH.  COMPOUND  CYLINDERS.  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA   MADE  EASY. 


336  Pages.     240  Illustrations. 


•RICI 


$1.00.      Sent  anywhere  prepaid  on  receipt  of  price. 


Electriciah  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


GOOD  BOOKS. 

AUTHORITIES  ON  SUBJECTS  MENTIONED. 

The  Pocket  Plertriral  DirtionaMr         Containing  all  of  the  words  and  deflnl- 

i  lie  r  UCtiCl  Hiecincai  l^lCUOnary.        tlons  in  tbe  science.    A  new  work.    In 

mspensable  to  tlie  electrician,  student  and  professor.    Over  11,000  words  and  abonl  15,000 

deHnitions.    By  Sdwinj.Souston,  A..U.,  Ph.D.  (Princeton).    1  volume,  32mo,  cloth,  Ji. so; 

leather,  $3.00.  ''.*;». 

Electririfv  IVTarlo  Fac:\r  Profusely  Illustrated,  A  hand-book  for  busy  people.  By 
c  ,,  '  -IViaae  easy.  ^awm  J.  Houston,  A.  M.,  Ph.  D.,  and  Arthur  E.  Kennelly, 
Sc.  B.    1  volume,  12mo.  cloth,  $1.50. 

Dvnamo-Flertrtr  Martlinurir  ^^  •S'''«J«"«  P-  Thompson.  D.  Sc,  B.  A.,  F.  R.  S. 

l-'yimuiu  l^lCLinC  IViaCninery.        Eighth  edition,  revised  and  enlarged.    Profusely 
Illustrated  with  new  engravings.    19  folding  plates.       8vo.  cloth,  $5.00. 
The  rapid  advance  of  electrical  science  made  it  absolutely  necessary  to  revise  the  last  edition 
ana  tbis  IS  now  a  new  work.    It  is  indispensable  to  the  electrical  expert,  professor  and  student 
M  electrotechnics.     Students  and  professors  highly  appreciate  tbe  publication  of  this  extensive 

Polyphase  Electric  Currents  and  Alternate  Current   Motors. 

By  Sdmnus  P.  Thompson,  D.  Sc,  E.  A..  F.  R.  S.    1  volume.  8vo.  cloth.   $3.50. 
„i,i  ""^    important  work  on  tbe  subject.    A  companion  book  to  "Dvnamo-Electric  Ma- 

cninery.      one  of  the  text-books  In  schools  of  technology  and  colleges.    Beautifully  Illustrated 
with  fine  engravings.    Folding  plates.    Invaluable  to  tbe  expert  electrician. 

By  Eclifin  .7.  Houston.  Pb.  D..  and  A.  E.  Kennelly.  Sc.  D. 
Thn™„„„„.    11  T-.        ■  ',,     .,.      ^'"'^  '""*  '''^OT]^  is  of  special  value  to  readers  of  Prof 

inompson  s  Djnamo-Elcctric  Machinery  and  Polyphase  Electric  Currents,  as  tbe  work  has  been 

™I  ,?      "^^P:?;'"  '"  ^  '^'^"'^  "'"'  simple  manner  the  equations  contained  in  those  works.    1  vol- 
ume, lemo,  cloth,  75  cents. 

By  EdiDin  J,  Houston. 
Ph.  D.,  and  A.  E.  Ken- 


Algebra  Made  Easy. 


The  Interpretation  of  Mathematical  Formulae. 

nelly.  Sc.  D.    1  volume,  12mo..  cloth,  $12^ 
A  most  valuable  aid  to  students  and  electrical  workers. 


A  B  C  of  Electricity. 


Now  approaching  its  60th  thousand.    By  William  H.  Meadow- 
T,,,i    „       ,,     ,      .  V-,   t    croft.    1  volume.  12mo.  cloth,  so  cents.    Fully  illustrated. 

,«„oi,  in  !h  i"  P"™=»'y  ''°°hLl'a!'  taken  the  first  place  in  elementarv  scientiUe  works.  It  has 
Iw„i^f,  endorsement  of  Thomas  A.  Edison.  It  is  for  every  person  desiring  a  knowledge  ol 
mipfnH  ?.;,„, h  "fl'".''J?- ";.'"■?  1"^  style  so  that  a  child  can  understand  the  worl.  It  is  what  its 
title  indicates,  the  first  flight  of  steps  in  electricity. 

I  volume,  12mo. 
A  large  num- 


^^Jl°^^yf '  4.?  ^  ?[  Electricity.     J?f„sTJS cfotlf;'f„''Stf  • 

i,„, L    -    '  ,  ^  °^  "?'^  '^°\  '■as  designed  it  for  the  use  of  teachers  and  scholars.    ..  ._.„. 

book  for"c'hool^us"™'^°"'  added,  with  notes  relative  to  the  work.    It  is  the  primary 

The  X  RaV  V,  PhotOKraphyof  the  Invisible  and  Its  Value  InSursery.  By  William  J. 
i^>„„  ..T  .K^'j""?,'''""'  "■  "•  Written  in  collaboration  with  Edwin  W.  Hammer,  1  volume. 
IJmo,  cloth  and  silver.  75  cents:  paper,  50  cents. 

lhmT,^h'J'.?i''iH-'^^'S'"n!,'"  '^•'^?''  ^""^  simple  style  how  these  extraordinary  pictures  are  taken 
?a.ed  with  h=i'f  .^S  .<^fseriptiou  IS  given  of  tbe  apparatus  used,  and  tbe  text  is  profusely  illus- 
H  vSoyih». ?,,>;„,  ^t"^'''i''°"^^'''''°"?''=simile  copies  of  the  pictures  taken  from  the  nega- 
tives of  the  author.    The  subjects  are  varied. 

The  A  B  C  of  the  X  Rav         '^yWHUam  n.  Meadowcro/t.    1  volume.  I2mo.  cloth 

^"^  v**^^  ^  ^  x^c4  y*        and^'oiQ   T"!  cents 

P1e,?f  rS.il'v"^!?^"^''^,""?'' ™  l"''  subject.  Abookfortbe  people.  The  author  of  "A  B  C  of 
%rto  k  low  nniM^.^^?''''?''^.',"  ',"'"  "'"^'"s  ability  to  explaiA  a  technical  subject  for  the  lavmen 
r^Mra„H\PmSiJ,?il^°'''H'''''''H""?-  ^"^"-^  written  this  work  about  the  X  Ray  in  bis'isual 
author  is  ^Z,fff,Ti';  "i^lr  S''3^  circulation  of  tbis  useful  book  is  assured.  The  textcftht 
nuhlPc  a  nw  k„i,j7J"'''i';i'''''*  ""^fine  engravings,  and  nothing  is  omitted  that  will  giv  1  the 
reU^^setuTeteSfi^SSaTwo'S!'^  '''""'"^  °'^'°'-  ^°"="'=-'-    '^'"'^  """"<=  "^'^^  "" 

Sent  Prepaid  on  &ece.jpt  of  Price. 

ELECTRICIAN  PUBLISHING  CO.,  5IQ  Marquem  BIdg.,  CHICII 30. 


{  FOR  SALE. 

T 

'{  IMMEDIATE     DELIVERY. 

};  VERY   LOW    PRICES.  .  .  . 

j-  ENGINES. 

*l  One  22,   1  40x60  Wat t:S- Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
,1,  74  in.  face.    In  excellent  condition. 

1  One  23x48  Harris  Corliss,  left-hand  wheel  18  ft.  diameter,  36  In.  face,  with  direct 

Y  .    connected  condenser. 

••♦  One  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  In.  face. 

^1^  One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

1  One  12x34  C.  H.  Brown  A;  Co.,  right-hand  wheel  10  ft.  diameter,  30  tn.  face. 

(  One  10,   1   18x20  Payne  tandem  comt>ound    right-hand  wheel  9  ft.  G  In.  x  25  in., 
♦*♦  wiih  Kuowies  condenser. 

I  Three  ISHxlB  Armlngton  iS  Sims  center  crank,  governor  wheel  and  driving  pulley 
1  each  86  in.  diameter,  16  In.  face. 

Y  Two  18,  1  30x16  Westinghouse  compound,  driving  wlieel  8  ft.  diameter,  25  in.  face. 

♦*•  One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
j  diaipeter,  21^4  in.  face;  governor  wheel  82  in.  x  17  In. 

*•» 

(One  14x13  ArmlDgton  Ar  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
42  in.  diameter,  12!4  in.  face 

I  One  10!^,   1  16Hxl2    Armington   &    Sims    crnss-com pound,    governor  wheel   and 

Y  '  driving  pulley  each  75  In.  diameter,  10  in.  face. 

.%  One  13x12  Armington  A  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
I  62  in.  diameter,  12  in.  face. 

Y  One  12x12  Watertown  center  crank,  driving  wheel  40  in.  diameter,  12Hin.  face; 
i  governor  wheel  60  tn.  x  1214  In. 

j  One  11x12  New  York  safe'y  center  crank,  governor  wheel  and  driving  pulley  each 

Y  50  in.  diameter,  12'/^  in.  face. 

•>  One  10x12  Armington  A  Sims  center  crank,  driving  pulley  74  In.  diameter,  11  in. 
J  face,  governor  wneel  62  in.  x  10^4  in. 

T  One  8x10  B.  F.  Siurtevant  center  crank,  driving  wheel  78  In.  diameter,  1 4  in.  face. 

Y  One  7x8  Payne  center  crank,  driving  wheel  44  in.  diameter,  7  in.  face;  governor 
I  wheel  42  in.  x  7  in. 

T 

y  Send  for  Latest  Bulletin. 

;[      CHARLES  E.  DUSTIIM  CO., 

I  I  I    Broadway,  NEW   YORK. 

Y  Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 
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DO   YOU? 

m 
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BUY      LAMPS-OR-BUY      CANDLE      POWER 

fw 

\ 

^jT)-^. 

16     -^m      (THIS    LAMP) 

'°      ^"S      (AVERAGES)       ^^         ''^ 

,.._((0) 

V 

'""  -vCT  •- 

THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

•""'^C 

STCOLING     SPCCiat. 

"""    •"""■    "      '■                                    ».».IH.   O.                                   CHIC.OO.    ILL 

nECUtAH 

TYPE 

WESTERN  ELECTRICAL  SUPPLY  CO, 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


8T.  LOUIS,  U.  S.  a; 


Estrmatas  Furnished. 


EMPIRE  WIRE  ^o^P^":!.^;. 

HAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


PACTOBIES-^  USBON,  N.  H. 


CHICAOO  0<=FICB;  -„„,„■„  bjtdbk  •ST- 
AND STOCK      (60  W.   VAN  BUREN  ST. 
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A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 
.,  DOWN  The 

HERE  Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


PRESS 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  any  desired  capacity. 

Sample  parts  and  quotations  oa  request. 

INTERNATIONAL 
TELEPHONE  MANIFACTIRIN6  CO., 

CHICAGO,  U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE         CHICAGO 


ILL. 


HANSON  &TUNELIUS  MACHINE  CO. 

Deslgnera  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


FOR 

Cil     ■■*■■■  ELECTRICAL 
Vl     Rib  PURPOSES 
■ILM   I    E.  PLAIN  OR 
''"■■  ■    "i  ENAMELED. 

THE  MONSON  BURMAH  SLATE'  CO. 

PORTLAND,    ME. 


VIADUCT  MANUFACTURING  CO. 


(AL.-rilVI^Ri 


THE  FIRE 

has    not    interfered    with    our   business. 
We  are  ready  to  fill  orders  promptly  for 

TELEPHONES,   SWITCHBOARDS 

AND  EVERYTHING  ELECTRICAL 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES-14BOR-TIIHE-M0NEY. 
FLUX- 


.1 


2   lOLULX 


a 


3    I JJ-L-J  -L-LJ "-'  J  -IJ  JJi 

ACTUAL     Size 
PATENTED. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'G    CO., 

264  So.  Jederson    Street,    CHICAGO,    ILL. 


DYNAMO  BUILDING, 

AVith  detail  drawings  and  instrnctions  for  winding. 
Giving  correct  sizes  of  wire,  dimensions  of  iron,  etc. 
Also  diagram  for  honse  wiring 

BY    l_.    C.    A.T\AAOOD. 

Profusely  illustrated.     Size  of  page,  10x8  inches.    Price,  83. 

"This  work  is  gotten  up  especially  for  amateur  builders  and  non-professional 
men.  All  measurements  and  instructions  for  winding  are  taken  from  machines 
in  actual  service.  Particular  attention  has  been  given  to  every  detail  of  construc- 
tion, that  they  may  be  thoroughly  understood.  This  work  will  be  of  great  value, 
not  only  to  those  who  wish  to  build  dynamos,  but  to  superintendents,  engineers 
and  workmen  who  have  the  care  of  established  systems."— i^rom  Preface. 

Pronounced  to  be  a  practical,  and  complete  work. 

Sent  postpaid  on  receipt  of  price. 

ELECTRICIAN   PUBLISHING  CO., 

SUITE  610  MARQUETTE  BUILDING.  CHICAGO. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

1 71  ■  1 73  South  Canal  Street ....  Chicago 


WIRELESS  TELEGRAPH  INSTRUMENTS 


QOMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo    to  §50.00.     STANDARD   SETS   for 
commercial    telegraphing    from    i    mile    to    150    miles 
QUOTED   on   APPLICATION,   and  supplied   on  short 
notice.       ALL     instruments     tested     before    delivered. 

'\\/'RITE   for   prices   and    bulletins   on   Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show    Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICE,      DETROIT,      MICHIGAN 
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|r^xperinYei\tirvg 


in  the  buying  and  equipping  o£  tele- 
phone systems  is  exceedingly  expensive 
and  invariably  a  loss. 

The  Kellogg  telephones  and  switchboard 
apparatus  are  offered  as  tlioroughly 
tried  and  proven.  This  is  an  important 
consideration  when  so  many  telephone 
manufacturers  are  confessedly  putting 
experimental  stuff  on  the  market. 

Kellogg  apparatus  represents  Highest 
Efficiency  with  Greatest  Economy. 


Kellogg  SwitcKboaLrd  i^ 
S\ipply  Company 

GREEN     AND     CONGRESS    STREETS 

CHICAGO 


Electric  BIdg. 
Cleveleknd 


Keystone  TelepKone  Bldg. 
Phll&delpKia 


A  SIDE   VIEW 

OF  THE 

STROMBERC-CARLSON 

TRANSMITTER 


We  will  gladly  mail  printed  matter  to  the  man 
who  wants  to  know  why  it  has  been  the 
standard  for  so  many  years.  We  also  mail  free 
our  "Combination  Telephone  Keys,"  they  will 
open  any  make  of  telephone. 

STROMBERG-CARLSONTEL.MFG.  CO., 


General  and  Eastern  Sales  Office, 

ROCHESTER,  N.  Y. 


Sales  Deparfment, 

CHICAGO,  ILL. 


FIVE 

GOOD 

BOOKS. 


NEW  DYNAMO  TENDERS'  HAND-BOOK. 
INCANDESCENT  WIRING  HAND-BOOK. 
BELL  HANGERS'  HAND-BOOK. 
ELECTRIC  TRANSMISSION  HAND-BOOK. 
TELEPHONE  HAND-BOOK. 


Electrician  PoBiiSBiNe  Co., 


Suite  510  Marquette  Building. 
CHICAGO,  ILL. 


ONE 

DOLLAR 

EACH. 


THE  SURVIVAL  OF  THE   FITTEST 

Takes  place  in  every  city  or  town  where  two  telephone  companies  compete  for  patronage. 


Thact 

company 

>vhicK 

gives 

the  best 

service 

will  survive 

AUTOMATIC    ELECTRIC    CO. 


The  best  telephone  service  in  the 
world    to-day    is  Automatic,  and 
we  installed  the  exchanges  which 
give  it. 
From    these   facts   draw   a   moral. 


CHICAGO,    U.    S.    A. 


i6 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEARBORN     DRUIQ    &    OHEIVIICAl-    \A/ORKS 


1^80  LIBERTY  STREET    NEW  YORK. 


laBRANCH-OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


1  OME  belt  dressings  are  rightly  called  '*  dopes  " — robbing  leather  of  its 
**  life  "  and  best  qualities  of  clingiog.  all  for  the  sake  of  a  temporary 
STICKING.  DIXON'S  TRACTION  BELT  DRESSING 
is  a  preservative,  enlivening,  not  "doping"  belts.     Paste  or  bar  form 

'    — as  you  will.     Circular  J25E  on  request. 

JOSEPH  DIXON  CRUCIBLE  COMPANY  -  JERSEY  CITY.  N.J. 


JEFFREY.! 


ELEVATING, 
CONVEYINS, 
POWER 
RANSMISSION 


mmMi 


FOTl  CATALOGUE, 


THE  JEFFREY.  HFG.'CO. 
CBkUMBUS.O.  ; 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


The  OI^DS    Gas  and 
Gasoline   Enqines. 


THE  OLDS  GAS  AND 
GASOLINE  ENGINES 

The  Safest  Fngine  in  the  World 


( 

^M       When   gasoline  Is  used   the   supply  can    only  be    pumped    up  as  it  is  used,  and   air 
^M  cannot  mix  with  it  until  It  reaches  the  mixer. 

L 


stationary  Engines, 3to50  HP,     Portable  Engines, 8to  12  H.P 

Write  Tor  full  information  and  illustrated  catalogue, 

OLDS    GASOLINE    ENGINE    WORKS, 

252    RIVER   ST.,    LANSING,    MICH. 


REGTRADE MARKS    JHE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 
2200  WASHINGTON  AVE.,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 
'        INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

....^W.3u^"  — DELTA   METAL 

XV  CASTINGS,  STAMPINGS  and  FORGINGS 

/dELTAv  original  and  SoleMakers  in  the  U.S. 


ARE  YOU  LOOKING  FOR  MONEY?* 

If  so,  buy  WALRATH  Q4S  OR  QASOLINE  ENGINES 

and  get  light  on  the  subject, 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-Americtin  Exposition. 

It  will  produce  as  good  a.  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct  connected  generator. 
Simple,  Economical  and  Reliable. 

bend  for  Catalogue  \V. 

MARINETTE  IRON 
WORKS  MFQ.  CO., 

MARINETTB,  WIS. 

AGE^■CIES- 
301  Fisher  Building,  Chlcaeo.         619  Stevenson  Building.  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong.  Carlisle  A  Hammond  Co.,  Cleveland. 


^ 


iFIBRE-GRAPHITEf 

COMMUTATOR  M 

BRUSH       ill 


.  ■stV.T-VMS.WtKTWVSi 


There's  No  Friction 

with  the  Fibre-Graphite  Commutator  Bnisb. 
Being  90 percent,  pure  graphite,  it  inBurca  low 
reBlataQcc,Do  iparklng  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibrc-Graphite  le  therefore  the  moBt  eco.- 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-CRAPHITE  MFG.  CO. 

5IS5  Wakefield  St.,  Germanlown,  PMIUDELPHIA. 


J 


NEW   PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-pQse  catalogue  No.  14.    Send  for  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


Bound  Volumes 


VyESTERN  [lECTRICIAN 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquetfs  Building,  CHICAGO 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbultd  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluih,  connecting  with  all  westt-rn  lines. 
Meals  in  dining  and  cafe  ca's  served  a  la  carte. 

For  tlcliets  and  further  information  apply  to 
nearest  tlcitet  agent,  or  write 

JAS. C. POND, Gen'l  Pass.  Agf., Milwaukee, Wrs. 


SAMSON  TURBINE 


By  using  BOLTED  PLATE  COUPLINGS  on  the  upright 
shafts  of  our  SAMSONS  instead  of  JAW  CLUTCH 
COUPLINGS  we  reduce  to  a  minimum  the  liability  of 
shafting  and  gearing  getting  out  of  alignment  and  causing 
undue  wear. 

JAMES  LEFFEL  &  CO.,  Springfield, omo, U.S.A. 


WRITE  DEPT.  D  FOR 
CATALOG. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

StTTTE  1W9.  MAROrETTE  BLD9..   CHICAGO. 

KEW  YORK  OFFICE;  711  TRANSIT  BLDG. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer, 

Lincoln  Trust  Building,    ST.  LOUIS, 


E.  W  Hammer,  H.  J.  Mlnhlnnlck. 

Free,  and TreaH.  Bee.  andUen'lBup't. 

General  Engineering 

Cn       Thw  Consulting  and 

u. ,     ±  nc    ContractlngEngineers. 

Telephone9.ElectrlcLlght,PowerTranBmlflHlon 

Suite  1112,130  ADAMS  ST..  CHIC-*GU. 

Lung  Dl3tatict--Teli-i.lioi.eCectraU7S. 


I  I/ong  Dlfltance  Phone  Central  24iS. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOR, 
SPECiALTrES— Central  Station  Heating  Plants, 
I  Water    Worica  Stuarn  Plants,  EiecWic  Light, 
1  f*a3  and  Scri't^t  Railway  Piantg. 
1t22ck31  Maroc-etts  Building.    CHICAGO. 


A  WEEKLY 
REPRESENTATION  I 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 

custnmers. 


^^Si^ 


TRY  IT. 

Keep  your  name  and  address  in 
this  directory  where  it  will  be 
seen  by  possible  clients. 


ENGINEERS 

I  Represented  In  this    "  Directory "   are 

I  enabled  to  come  in  touch  with   many 

prospective  customers  who  cannot   be 

j  reached  through  any  other  source. 


IT     WILL    PAY 

engineers  not  represented  in 
I  this   department    to  carry  a  I 
card  regularly. 


BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building.    355  Dearborn  Street 
CHICAGO 

Telephones  Harrison  3698,  Automatic  3! 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

[315.  Chfmical  Bldg., 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  SpeclflcatlonB  and  Sapervlsloa  of  In- 
BtaUatlon  of  complete  telephone  plants 
Special  Reports  on  Telephone 
Properties  and  Apparatua. 

'  411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMCRtCAN  INSTITUTE  OF  ELECTRICAL   CNGINEERB 

AMERICAN  GOQIETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


^re 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL    APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Ctiarleston  Expositions. 

MONARCH    FIRE    APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City, 


ELECTRICAL  ENGINEER- 
ING 1AUCHT   BY   MAIL. 

Write  for  our  free  illustrated  Book. 
"Can  1  Become  ao Electrical  Engineer?" 
We  teach  Electrical  Enprlneerinc,  Elec- 
tric Lighting,  Electric  RailwavB,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  by  mail.  InetiCate 
Indorsed  by  Thos.  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.  240-242  W.  23d  St..  New  York. 


READ  THE 


ELECTRICAL  PAPER. 


ELECTRICAL  BOOKS 


Make  your  book  purchases  from  the  only  large  stock   of  electrical  books  carried  in 
West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 
following  list,  write  for  complete  and  up-to-date  book  catalogue. 


the 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Boob,  cloth  binding. ..   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electricity,   leather  binding, 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's  Polyphase  Electric  Currents,   cloth   binding. . .  3.50 

Varley's  Electi-o-Magnet,  cloth  binding   1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskins'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,  cloth  binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  halt  leather,  very 

cheap,  half  price   6.00 

Watson's   Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electi-ic     Machinery,  cloth 

binding    " 2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,   cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones,   Their  Construction   and   Fitting,    cloth 

binding    1.25 

Allsop's  Bell   Fitting,  doth  binding 1.25 

Allsop's  Induction  Coils,  cloth   binding 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2..50 

Cushing's  Standard  Wiring  for  Electi-ic  Light  and  Power, 

leather  binding   1.00 

Hanehett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    1.00 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing      1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  Made  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  "binding 1.50 

Wiener's  Dynamo  Electric  ilachines.  cloth  binding 3.00 


ANY  OF  THE  ABOVE  B  ^OKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 


* ...^^.M.............^.^..— 11..  I       — ,  ,. „— — ^^■■■-^.■^■-^■_^^.--^-_^..--^ — ^■^_^^.^^^..^-^j  ^. ■  ^  ^^.  ^  ^^     ^^^ 
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CEDAR  POLES 


From  1 6  Feet  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZO6  TRIBUNE  BLOG.  CniCAGO. 


YARDS  -  AKW  OULUTH.MINM.-  RLOOOWOOO,  MINN.  -  WEtXERS.MINN. 


FLORIDA? 

Yes,  I'm  going. 

Well,  there's  something  neto  for  you  to 

consider.    The 

SOUTHERN  RAILWAY 

in  connection  with  the 
Queen  ®.  Crescent  R.oute 

will  TAKE  YOU  DOWN  ONE  WAYand 
BRING  YOU  BACK  ANOTHER,  for  a 
slight  advance  In  the  regular  winter 
tourist  rale. 

Low  round-trip  rates  now  in  effect  to 
all  tourist  points  in  Florida  and  the 
South.  Good  connections,  through  sleep- 
ers, fine  equipment,  best  of  everything. 

On  JANUARY  II.  1904,  the 

"Chicago  ^a  Florida  Special" 

and  the"Florida.  Limited** 

with  through  Pullman  sleepers,  dining,  club 
and  oPservation  cars  wlilaifalnKolntoeemce 
Chicago  to  St.  Aueustine,  TlaClni?innati.  Chat- 
tanooga. Atlanta  and  JackBonvllle.  hortlirough 

aleeplnp  car  reservations,  literature  and  lull 
particulars,  write 

J.  S.  McCULLOUGH.  N.  W.  P.  A. 

Phiiiie  Har.  18(3.    225  Dearborn  Si.,  Chicago,  III 
J        G.  B,  ALLEN,  A.  G.  P.  A.,  St.  Louis.  Mo. 


CEDAR  POLES 

THE 

Vaieniine^Ctark  Co, 

234    La    Salle    Street,   OHIOAOO 

YARDS: 
PInoannIno,  lUleh,      i      Oraan  Sajr,   WIm.     e     Hmw  London,    IW*> 


AMrf&MakAM«AJk*Jl*< 


lAMii 


■-*  ''-*'^->- 


LOSE  NOTIME 

In  delayed  deliveries. 

IF 

you    buy    your    cross-arms 
from  us 

YOU 

will  'have  your  order  filled 
within  24  hours  from  our 
large    stock    in    our   ware- 
house   at   Green   Point 
Brooklyn. 

STANDARD  POLE  &  TIE  CO., 

Depeyster  and  Front  Sts..  New  York. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YAPn<t-  i  IDAHO. 
YARDS.  ]  MOMTAMA. 

WESTERN  LUMBER  ft  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


me: 


Secured      quickly     tlirougli     Western 
Electrician  --Help  Wanted"  ads. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yurd— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  ExchangOf 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


POLES,  TIES,  posTs.'"\:r/;"r° 

PRODUCERS.  We  want  your  Inquiries  always. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 
combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 

LEWIS  LUMBER  &  MFG.  CO.,  Hattlesburg,  Miss. 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


-07FICB  OF 

Town   Clerk 

K>*BD  or  TmrrrvD 

-1- 

oro.  A.  r&iirm 

Aj    T.    rAKIBCmH 

A.£.KAUFHaN.   Clxbx 

r.  Ti»  KUTi,  nrr. 

Summitvltle  Itid.. 


CEDAR 


WRITE 


POLES 


PRICES 


.  summiivMie  ■""  '    I  fHiT  J  .'i I90j> 


•^a-fut-^    /2<<«^  ' 


A.  P.  HOPKINS  &CO. 

ESCANABA,    MICH. 


CEDAR  POLES  ?5D*^sSils"°"= 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIP^RENT    A    SPECIALTY. 

&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn 
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DO   YOUR   BUYING   NOW. 

We  can  ship  either  Poles  or  Ties  at  once  and  save  yuu  endless  trouble. 
It  would  pay  to  deal  with  us,  even  if  our  prices  were  a  little  high,  but  when  they 
are  the  same —  Try  us  on  the  next  car. 

MALTBY  LUMBER  COMPANY,  509  PHOENIX  BLOCK,  BAY  CITY,  MICH. 

Pittsburg  Agents,  Tipper  &.  Patton,  509  Empire  BIdg. 


CEDAR 

H.  M.  LOUD'S  SONS  Cl^.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES 


W.  G.  STERLING  &  SOU, 


MONROe,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINaS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


WESTERN 


SXEDARPOIES 

All  Lengths an'>sizes 

LindsieyBros  Co. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

'  li"Wj  to  order.    Write  us  your  requirements. 

f  H.  H.  MAUS  &  C0./|"° )  420 WalnutSt.,  Philadelphia,  Pa. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Largs  Slock  Constantly  on  Hand 


Poles 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  ID  Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minjiesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  (or  Delivered  Prices. 


IPaIiXaW^  <WW()yXotA<U/  §>M>^>M\ftV  ^MTCJ  €eC      ^aojLvwcuvV  (M^rv^i\<^KAoXiW.    ^Ae/ixMAJiyo^r^iAXcW. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWK,WIS. 


•-•• 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  izii-l£-l3  Macquetfe  Bu/ldins 

CHICAQO. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING  COMPANY. 

BIO  Marquette  BIdg.,  CHICAGO. 


MICHIGAN  WHITE 


LARGE   STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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ELECTRIC    LIGHT    MANAGERS 

ATTENTION 


!  f  Tl  3 


:;  ■;- 


DON'T  THROWAWAY  EXHAUST  STEAM 

WHEN    YOU     CAN    SELL    IT    FOR    HEAT 

ELECTRIC  Companies  after  they  have  produced  light  and  power 
from  their  engines  can  sell  their  exhaust  steam  for  heating  purposes 
for   enough   to  pay  all  station  expenses  and  interest  on  the  investment 
for  the  Steam  Mains  by  installing  our  system  of  underground  mains. 
-  We  contract  for  the  construction  of  Steam  Mains  complete. 
Our  Expansion  Devices  and  Insulation  are  models  of  effectiveness. 
We  have  the  only  Meter  System  in  use,  without  wh'ch  no  public 
utility  enterprise  can  be  sure  of  success. 

We  have  installed  over  250  Steam  Plants. 
We  guarantee  results. 

We  are  also  manufacturers  of  Wooden  Water  Pipe,  Steam   Pipe 
Casing,    Steam   Traos,  Condensation    Meters.   Valves,   Economizing 
Coils,  Separators  and  a  full  line  of  steam  fitters'  supplies. 
Send   for   our   illustrated   pamphlet    and   price    list. 

AMERICAN  DISTRICT  STEAM  COMPANY 

LOCKPORT,  N.  Y.  AND  924  MONADNOCK  BLDG.,  CHICAGO,  ILL. 

Mention  Western  Electrician. 
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The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


February  20,  1904 


WESTERN     ELECTRICIAN 


CROCKER'WHEELER 
COMPANY 

Manufacturers  antt  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  In  all  Principal  Cities 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynfcmos  and  motors. 


The  Inspector 

.   AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
virith  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

SIS  "C""  ONE  DOLLAR. 

No   technicalities.  Substantially  bound   in  cloth. 

ELECTRICIAN  PUBLISHING  CO, 

510  MARQUETTE  BUILDING,  CHICAGO. 


FORT  WAYNE 
ELECTRIC  WORKS 


"  u/nnn  i> 


WOOD"  LIGHTING  AND  POWER  SYSTEMS 


BELTED  GENERATORS 
FOR  LIGHT  AND  POWER 


Belted  generators,  when  compared 
with  engine  type  machines  of  the 
same  output,  operate  at  higher 
speeds,  are  lighter  in  weight  and 
lower  in  price,  especially  in  large 
sizes. 

Our  type  MPL  three-bearing  di- 
rect current  generators,  from  100 
to  400  kilowatts  capacity,  are  ex- 
ceptionally well  adapted  to  the  re- 
quirements of  isolated  station  or 
railway  work. 

Unique,  but  well  designed  and  ef- 
fective methods  of  armature  venti- 
lation, cast  welded  laminated  pole 
pieces  and  correct  electrical  pro- 
portions secure  low  temperature 
and  sparkless  operation. 

These  machines  are  in  successful 
operation  in  twenty-three  states. 
Bulletin  No.  1044  describes  them, 
and  Bulletin  No.  1048  tells  where 
they  are  running.  191 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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LUS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  AM 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  aid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR   COMPRESSORS. 


WIRES  ^GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  OyncE,  Annonciator  Wire. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  WoRKe,       NetvTork  Office,  Chicago  Offiob, 

Wilkesbarre.  Pa.  50  Dey  St.  1024  Marquette  Bldg. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purpoBcs,  in  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washen 
and  Packings.    Patent  Insulating  Cleats. 


StANUFACTUEED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  Qii. 


ff 


SURFACE  SWITCHES. 

A  REMOVABLE 
DIAL. 


MANUFACTURED  BY 

THE    HART   MFG.    CO., 

HARTFORD,  CONN. 


'She 

STURTEVANT 
SYSTEM 

o/  MECHANICAL  DRAFT 
R.ed\ices   Yo\ir    CodLl  Bill 


Costs  only  20 
to  40  per  cent 
a.s  much  Sls  Bl 
chimney. 

IncreaLses  the 
steamlngcapa- 
city   of  boilers. 

Is  independent 
of  the  ^v  i  n  d 
SLnd   wea.ther. 


B.  F. 


STURTEVANT  COMPANY 

BOSTON.  MASSACHUSETTS 

New  York  Philadelphia.  Chicago  London 


L^  TE^T 


=eO  BJE= 


ATT'ROVET} 


This  moBLns 

—YOST- 
SOCKETS 

meet  a.!! 

CODE 
REQUIREMENTS 

Do  you  appreciate  the 
importBLnce     of     thia? 

Have  you  our  Booklet  7 


"Bhe 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


iBIack  Diamond  File  Works! 


Eat.  1»63. 


Inc.  1805. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


«? rrrrrr: -___-_  ^ 

_^  OCB  GOODS  ABE  ON  SAI.E  HI  EVJEKY  1.EADINQ  HARDWASE  ^ 
^  STOBE  IX  THE  USnTED  STATES  AND  CASTADA.  J^ 

I   G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-  AGENCIES    ANB    BRANCHES- 


New  Veilc  Chicago  Cleveland  Sin  Franclioe  rhIUdelphIt  AUul> 


f 


estem  E  ectrician 


TOl.  IIW,    $3.00  Per  Ahuh. 


CHICAGO,  FEBRUARY  21, 1904. 


10  Cents  a  Copy. 


No.  9. 


.■L,;ij| 


SIlVIPLEyV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARrNE. 

""■'""R.^H'ixsb""'^-       T^/ie  Simplex  Electrical  Co., 

ii.»4  MonadMck  Block,  CHICAGO.  I  I  O  State  Street,  &OSTON,  MASS. 


^% 


1S89— Paris  Elxposition, 
Medal  for  Bab1>er  Insnlation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insnlation. 


TWDE  STAHTDABD  FOR 

BVBBEB  IBTSUI-ATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""lir  Wires. 
THE  OKONITE  CO.,  Ltd 

JlKi  chSfe  f  "«"»9"»-        253  Broadway,  New  York. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
CS     A.IMiS     ^^VBI_KS. 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


Geo.T.  Manson, Gen'l  Supt 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TBLEPHONB,  TeLEORAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  IITDl. 


PROMETHEUS 

ELECTRIC    HEATING   <""/ 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

IMULTI-SPEED  MOfOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  TapplDg,  Reamlnpr,  Emery  Grinding,  etc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Gen'l  European  Agents,  Selip,  Sonnenihal  A  Co. 
85  Queen.  Victoria  Street,  London,  England. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

as^iMCLAv'sTRlCT.  "'<■)  <"'■<=■  ^^  Factory.  TRENTON,  ft.  lb 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL.  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOABDS,   PAXFL,    BOABDS,   STFITOHES,   lETm, 

\JTIOJk..     NKMW    VOMK. 


THOUSANDS  IN  USE. 

Motors,  y.  b.  p.  to  100  h.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 
fiflgbest  Quality.  Reaioaabia  Price. 
THE  HOBART  ELECTRIC  MFG.  CO. 

TROY,  OHIO. 

Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Cblcago. 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Francisco. 


aty. 


EMPIRE  WIRE  ^o™:.ANv 

nAONET     WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


BtrmDiBt^i  HOME,  H.   T. 
PACTOKlES-l  LISBON,  N.  H. 


ANO  STOCK     i  SO  ^-  ^^N  BVKBN  ST. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


18  C.  p.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 


THE 


Pat.   Oct.  SO,    1900. 
A  TRIAL  WILL   PROVE   OUR   CLAIMS. 

SHELBY  ELECTRIC  CO.,  SHELBY, 


O. 


WESTIIH  Electrioal  hmmiiA  Co., 

^^  """^  Waverly  Park,    NEWARK,    N.  J. 

THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Wattmeters 

Alternatinir  M  Direct  Cmrent  Circuit!; 

Are  the  only  standard  portable  instruments  of 
the  type  deserving  this  name. 
Write  for  Circular  and  Price  List. 

^^*i-.'i'~F"™l'=?."  Weston    Electrical    Instrument    Co. 
Rttterstrasse  No.  88. 

LONDON— ElIioH  Bros.,  Century  Works,  Lewisham. 
Ine  ana  Direct-  Current  Circnlta.    NEW  YORK  OFFICE— 74  Coftlandt  St. 


Russian  Exports  ExolusivBly 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED.  CORRESPOHDEMCE  IMVITKD 
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February  27.   1904 


DUNCAN  INTEGRATING  WATTMETER 


FOR 


DIRECT  CURRENT  LIGHTING  AND  POWER. 

MOST  ACCURATE  AND  UP-TO-DATE  METER  UPON  THE  MARKET. 


DUSTPROOF 
NO  CONSTANTS 
SENSITIVE 
GOOD  MAGNETS 
LARGE  DIAL 


DUNCAN  ELECTRIC  MFC  CO., 


LA    FAYETTE,    INDIANA. 

SEND    FOR    DESCRIPTIVE    BULLETIN.    


EDISON  PRIMARY  BATTERIES 


Formerly  known  as  Edt5on-Lalande 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES. 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
EM. 


EDISON    MANUFACTURING    COMPANY, 


Hew  York  Offlce,  83  Chamben  Street, 


Factory,  Orange.  New  Jersey,  U.  S.  A. 


Cblcftgo  Office,  301  Wabash  ATenae. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


Preserve  Your  C!opies 

- — 2i™  infjjyjiii,  electhigian. 

BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

wolto  510  Marqaette  BbIMIb^ 


? 


YOU  WANT  TO  CREATE 
A  BREEZE 

when    you   buy  a   Fan.     Our 

Alternating  Current  Ceiling  Fans 

WILL  MOVE  MORE  AIR  THAN  ANY  OTHER  FAN  ON 
THE  MARKET.  TRY  ONE  AND  SEE  FOR  YOURSELF. 

BULLETIN  No.  3 

CENTURY  ELECTRIC   CO. 


lOii  Locust  St. 


ST.  LOUIS,  Mo. 


t    TRUMBULL    SPECIALTIES    GIVE    ENTIRE    SATISFACTION     J 


Plug  Cut-Outs 

Made  by  skilled  labor  and  of  the  best  ma- 
terials.  Used  extensively  here  and  abroad. 

FUSG  Blocks  For  Enclosed  Fuses 

on  black  enameled  slate.  All  our  products  are 
made  to  conform  to  the  rules  of  the  National 
Board  of  Fire  Underwriters.  Send  for  our  Catalog. 


PLXrri;}i?rE:^^r.^n°oNN  trumbull  electric  mfg.  co.     se'^trei-RTV^'S^REET 


February  27,  1904 
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Theelectric  StorageBatteryGo. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


"Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS   AND   BE3CRIFTIVE   BULLETINS   FOnWAKDCD  UPON   KKttUCST. 


-SALES  OFFICBS- 


Philadelphia,  New  Toek,  Boston,  Chicago,  Baltimore.  St.  Louis.  San  Feahcisco,         Cleteland,  Canada,  Havana.  Cuba, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldjr.     Philadelphia      Wainwrlght  Bldg.  Rlalto  Bldg.         Citizens' Bldg.         Canadian  General        G.  F.  Greenwood.  Manager. 

and  19th  St.  Alle<;hpny  Av«.  and  19tb  St.  Electric  Co,.  Ltd.  Toronto  34  Empedrado  St. 


American  Steel  &  Wire  Co. 


6hlca|o 


New  York 


Worcestir 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CARBONS 

OONSUIHERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  Ballders  of I 

Insulating,    Cabling  ' 

and  Special 

MACHINERY  FOR  ElECTRIGAl  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago, 


I  I  N  e:       for 

mkm    m^mm.  electrical 

VI     II    I    L   PURPOSES 
■ll-ll   I    E.  PLAIN  OR 
wMjn  I    hi  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    NIE. 


PLATINUM  FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  FLECTRICAL  INSTRUMENTS. 
Wt  (eir  PLATINUM  In  any  quantity,  eltlier  large  or  small.   IVe  tiuy  PLATINUM   or  anyihin( 
containing  PLATINUM.  In  any  quantity. 


For  Incandescent  Lamps  and  Everything  Else. 

:BA.K:E^ie   «&   co., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 


Newark.  N.  1. 


New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co....  4 

Allen  Company,  L.  B .      .....  11 

AUis-Cbalmers  Company..    22 

AUoway  Electric  Co 17 

Alpbaduct  Mfg.  Co 11 

American  Battery  Co — 

American  Circular  Loom  Co.  1 
American  Conduit  Company .  7 

Amer.  District  Steam  Co — 

Amer.  Electrical  Heater  Co..  4 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works., U 
Amer.  Insul.  W  Ire  &  Cable  Co.  — 
Amer.  Steel  &  Wire  Company  3 
American  Stone  Conduit  Co..  7 
Arnold  Elec.PowerStat.  Co.. 17 
Automatic  Electric  Co 15 

Babcock  &  Wilcox  Co — 

Bain,  For6e 11 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  G.  &  H...  .22 
Beardslee  Chandelier  Mfg.Co.— 

Berthold  &  Jennings 19 

Big  Four  Route — 

Bossert  El.  Construction  Co . .  1 

Brooks,  Hall  L 19 

Brown.  Chas.  L 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 17 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 5 

Butterfield,  J.  F.. 17 

Byllesby  &  Co.,  H.  M 17 

Byrae  Const.  Co.,  M.  P 17 

Carney  Bros.  Co 19 

Cantxal  Electric  Co 5 

CBntral  Manufacturing  Co..  .19 
Cent.  Stat.  I&provcment  Co.12 


Century  Electric  Co 2 

Chicago  Die  &  Electric  Co ...  — 

Chicago  Edison  Co 4, 12 

Chic.  Fuse  Wire  A  Mfg.  Co. . .  5 
Chicago  Insulated  Wire  Co..~ 

Chicago  Mica  Co 10 

Clark  Wlrel.  Tel  &  Tel  Co. ,  T.  E.  U 
Columbia  Incand.  Lamp  Co..— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 10 

CoolldgeCo.,  Marshall  H....  18 

Crescent  Co — 

Crescent  Ins.  Wire  &.  Cbl,  Co.  I 
Crocker- Wheeler  Company..  13 

Crouse-Hinds  Co 14 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  Mfg,  Co 9 

Cutter  Elec.  &  Mfg.Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  ACbem.Wks.  16 

Diamond  Meter  Company 13 

Dickey-Sutton  Carbon  Co A 

Dixon  Crucible  Co.,  Joseph.. 16 

Drake  &  Co.,  Fred'ic  J — 

Duncan  Electric  Mfg.  Co....  2 
Dustin  Co.,  Chas.  E 13 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't. 10 

Edison  Mfg.Company 2 

Edwards  &  Co 12 

Egan,  J.  J u 

Eldredge  Elec.  Mfg.  Co 12 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  8 

Empire  Wire  Co 1 

Ewlng-Merkle  Electric  Co..  .11 


Fahnestock  Transmitter  Co...  14 

Field,  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc2l 
Fostoria   Incand.   Lamp  Co. — 

Fowler,  John  H 19 

Fowler- Jacobs  Company 19 

Freeman  A  Co.,  Ernest 17 

General  Electric  Co S 

General  Engineering  Co.The.17 
General     Incandescent     Arc 

Light  Company 2 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co 6 

Gradatone  A  Co.,  M 1 

Gt.Weat.Smelt.&RefiniDgCo.— 
Green  Fuel  Economizer  Co . .  16 
Gregory  Electric  Company  ..12 

Haller  Machine  Co — 

Hanson  &  Tunelius  Mach.Co.  3 

Hart  Mfg.  Co 4 

Harvey.  W.  H 17 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co ...  — 
Hazard  Manufacturing  Co. .  .— 
Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  Q.  W 12 

Holmes  Fibre- Graph.  Co — 

Hopkins  &  Co.,  A.  P 18 

Humphrey,  Henry  H 1? 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Eub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &.  Gutta  Percha 

Insulating  Company — 

International  TeLMfg.  Co.  ..14 

Jackson.  D.  C.  A  W.  B 17 

Jandus  Electric  Co — 

Jeffrey  Manufactorlng  Co le 

Jewell  Electrical  Inst.  Co — 


Johns-ManvllleCo,  H.  W.  ..ID 

Johnston,  Thomas  J 11 

Jones  A  Son.  J 11 

Jones  Perpetual  Ledger  Co...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 15, 19 

KcsterElec.  Mfg.  Co 9 

Klein  A  Sons,  Mathlas 11 

Kohler  Brothers 17 

Kuhlman  Electric  Co 10 

Leather  Preserr.  M.  Corp....  16 

Leffel  A  Co.,  James 16 

Lewis  Lumber  A  Mfg.  Co. ...18 
Lindsley  Brothers  Company.. 19 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

M  achado  A  Roller — 

Maltby  Lumber  Company ...  19 

Manhattan  ELSupply  Co 16 

Marinettelron  Wks.  Mfg.  C0.I6 

Matthews  A  Bros..  W.  N 11 

Mans  A  Co.,  H.  H 19 

McLennan  ACompany,  K....10 

McLeod,  Ward  A  Co 10 

Mechanical  Appliance  C« 5 

Mica  Insulator  Company 10 

Miscellaneous  Advs ...12 

Monarch  Fire  AppL  Co — 

Monon  Railroad 18 

Monson  Burmah  Slate  Co 3 

Moon  Mfg.  Co.,  The 14 

Mueller  Company,  WlUiam..l8 

Munsell  A  Co.,  Eugene — 

National  Carbon  Co 7 

National  Electric  Co 21 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co....  1 

National  Tel.  Supply  Co — 

New  England  Butt  Co 16 


3Por    01^cs»i:£led    Ii3.c3.e2c    of    .^d'veirtlsexxxex^.-tfi 


New  York  Central  Liues — 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road — 

Northern  ElecL'l  Mfg.Co....  4 
Northwestern  Electric  Co.. .  — 
Norton  Elec'l  Instrument  Co.— 

Ofcoulte  Company,  The  1 

Olds  Gasoline  Engine  Works  12 

Pacific  Coast  Pole  Co — 

Page  AHIU  Co 18 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Refl,  Co.  — 

Pass  A  Seymour  Inc -4 

Pennsylvania  R.  R — 

Phelan,  D.  W 19 

PhinipB,  Eugene  F Ji 

Phillips  Insulated  Wire  Co.  .11 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Plerson  Electric  Co 12 

Pignolet.  L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 19 

Porter  Cedar  Company 18 

Prometheus  Elec.  Co 1 

Relsinger,  Hugo 7 

Reynolds  EI. Flasher  M f g.Co .— 
Roebling's  Sons  Co.,  3.  A 22 

Safety  Ins.  Wire  A  Cable  Co.  22 

Sargent  A  Lunay — 

Sawyer-Man  Elec  Company.— 

Schott,W.H 17 

Seaman,  J.  H 11 

Shelby  Electric  Company  ...  1 
Simplex  ElectncalCo.,  The..  1 
Simplex  Elea  Heating  Co. . ..  4 
Sprague  Electric  Company...  9 


Standard  Elec'l  Mfg.Co 9 

Standard  Pole  A  Tie  Co 19 

Standard  Tie  Company 19 

Standard  tJnderg.  Cable  Co..— 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 19 

SterUng  Electrical  Mfg.  Co..  12 

Sterling  Varnish  Co.,  The 12 

Stow  Mfg.  Company .,  i 

Stromberg-Carlson  TeL  Mfg. 

Company i5 

Sturtevant  Company,  B*  F..  22 
Swedish- American  Tel.  Co.  .— 

Tod  Company,  William 16 

Torrey  Cedar  Company 19 

Trumbull  Elec.  Co 2 

Valentine-Clark  Co.,  The  ...— 
Varley  Duplex  Magnet  Co...  2 
Volcanlzed  Fiber  Company . .  23 

Wabash  R.  R,... — 

Wagner  Electric  Mfg.  Co..... 13 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj  . . . .  I2 

Warren  Elec.  Mfg.  Co 22 

Wesco  Supply  Co 10 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co.. IS 
Westinghouse      Electric     A 

MantifactnringCo 20 

Weston  Electrical  Inst.  Co. ..  1 

Whitmore,  A.  E 18 

Wllmerding,  a  H — 

Wisconsin  Central  Hy 18 

Woolley  Fdy.  A  Mach.  Wks..l6 
Worcester  Company,  C.  fi 18 

Yost  Electric  Mfg.  Co 22 
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MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.Go. 


FUSELESS    CLEAT    ROSETTES 


|«p3l^^'«v»'Wf^H     If  your  dealer  don't  handle  P.  &  S.  goods, 

write  us  and  we  will  give  you  the  name  of 
one  that  is  up  to  date. 


Patented  May  2,  1899 


PASS  &  SEYflOUR,  inc., 


NEW  YORK. 


BOSTON. 


CHICAGO. 


i 

Patented  May  2,  1899 

Solvay,  N.  Y. 

SAN  FRANCISCO. 


NORTHERN  SPHERICAL  MOTORS 


Are  being  standardized  by  numerous  progres- 
sive machine  manufacturers  for  equipping 
their  mechanisms  because   the   motors  are 

Compact,  Simple,  Economical  in 
Operation,  Readily  Applied  to 
Any  Apparatus  and  Merge  into 
the  General  Design  of  Macliinery, 
Making  Efficient,  Handsome  Unit 

We  want  to  discuss  this  matter  witli  builders 

and  users  of  machines   and  machine   tools 

Motor  Bulletin  No.  2529 


NORTHERN  ELECTRICAL  MANUFACTURING  COMPANY 

ENGINEERS         Madison,  Wis.,  U. S.  A.        manupacturers 


WE  WOULD  LIKE  TO  HAVE  YOU  INSTALL  ELECTRIC  LIGHTING 
SWITCHES  THAT  ARE  CORRECT  IN  EVERY  PARTICULAR.  THAT 
IS   THE     REASON    WE    INVITE    YOU    TO    INVESTIGATE    THE 


a 


DIAMOND  H 


pp 


SWITCHES 


WE    WISH    YOU  TO  HAVE  A   LASTING  ARTICLE  AND  WE  CAN 
SUPPLY  IT  TO  YOU. 


THE  HART   MFG.  CO- 
HARTFORD,  CONN. 


._J 


AKFRO  IM 

Generators,  AAotors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  OflJM:  McKay  Eogiaeering  Co.,  149  Broadway 


WE  MAKE 

AND  SELL 

HIGH-GRADE 

ELECTRIC 

HEATING 

DEVICES 


AMERICAN 

ELECTRICAL 

HEATER 

COMPANY 

DETROIT,  MICH. 


Electric  Heating  Apparatus 

SEND  FOR  e4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO.  Monadnock  Block. 


0    A    R    B    0    IM    S 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 

THE  DICKErSCTTON  CARBQIVCOMI^NY, 

OUR 
DEP 

LANCASTER,  O. 

ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSS 
OSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET   RAYS,   "n  request  will  mail  sam 

BLE 

•LES. 

February  27,  1904 
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PITTSBURQH    TYPE    K 


PITTSBURGH 

TRANSFORMERS 

Absolutely  Reliable,  Durable  and  Efficient. 

NO  BURN-OUTS. 

ELEGTRIGAL  SUPPLIES 
264-266-268-270    HFTH   AVE.,    CHICAGO 


"Union"  Outlet  Switch  Boxes 


PA t;e.n tss  p;ein d;i N;a 


STYLE  B. 

"Union"  Switch  Box.  This 
style  fits  Rectangular  Push  But- 
ton Switches  and  Receptacles 
having  connections  3^4°  c.  to  c. 
Dimensions  under  switch  plate, 
4^^°  X  2°;,  outside  dimensions 
at  bottom,  3A"  x  2';  llnside 
depth,27j-. 


"Union"  boxes  will  take  all  well-known  Push-Button ^  gwitches,  including 
"Perkins,"  "G.  I.,"  "  C.  &  S.,"  "'H.  &  H.,''  "  Diamond  H.,"  etc.;  also  most 
of  the  Flush  Receptacles  in  comihon  use.     Manufactured  by 

CHICAGO  FUSE  WIRE  &MFC.CO. 


358  Dearborn  St.,  Chicago, 


853  Broadway,  New  York. 


187  Pratt  8t.,  Buffalo. 


JU  you  <^a\iC  a^mali  n^olor 


Bullock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  Bullock  Open  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.      ILLUSTRATED.       PRICE  S2.50. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  -  •  cmeAOO 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


m 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

ROTA.-rilMO      F>AR-rS  ^^^  NO    UOST    REVEIMUI 

F-Li.OA-rilMO  (m)  MO    F-RICTIOri 

IIM   AIR  ^^  IM^    >A/EA^R 


m 


PACIFIC  COAST 

JNO.  MARTIN  &  00.,  -         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
Mexico.  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  4  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO.,  Mexico  Clly. 

EUROPEAN  OFFICE 

25  Boulevard  des  Itallens, 

Paris,  France. 
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NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING.  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER   SYSTEMS. 

SALES  OFFICES: 

Boston,  89  State  Street  Chicago.  Rookery  BuildlBg  '  New  York,  25  West  33d  Street 

Century  Electric  Company,  San  Francisco,  Cal.  Pittsburg  Engineering  Company,  Pittsburg,  Pa. 

WORKS:    DEPEW,  N.  Y. 

BULLET/MS  FURNISHED  OH  APPUCATIOM. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones.  Vcrpeiual  Ledger  Co. 
Adjusters)  Cord. 

descent  Co. 

Incandes  Ei.  Lt.  Manip  Co. 

beaman,  J.  H. 
Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co 
Anchors  (Tel.  &  TeL) 

Matthews  &  Bro.,  W.  N. 

Annanc  iators. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Balteries  and  Jars. 

Central  Electric  Co. 

Edl&on  Mfg.  Co. 

Edwards  A;  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
Bg^Us,  Buzzers,  Etc. 

central  Electric  Co. 

Edwards  \-  Co. 

Electric  Apollance  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Surply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

Dixon  Crucible  Co..  Jos. 

Leather  Preserver  MIg.  Corp 
Beltlns.  „,    ^  _ 

Leather  Preserver  Mfg.  Corp. 

Blo^rers. 

Sturtevant  CO..B.  F. 
Boiler  Compounds. 

Dearborn  Drug  A  Chem.  Wka. 

Boilers. 

Babcock  A  Wilcox  Co. 
(JUnoU  Maintenance  Co. 
Books.  Electrical. 

Drake  &  Co.,  Fred'k  J. 

Electrician  Publishing  Co. 
B'ruHh.es. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  company. 
Cable  Haneers. 

JTatlonal  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables.  (See  Wlresand  Cables) 
CtdPbons.     Points     and 

Plates, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

RelBlnger.  Hugo. 

Wesco  Supply  Co. 

Weetern  Elect.  Supply  Co, 
CuftJoffS. 

New  England  Butt  Co. 
CbalAa. 

Jafiroy  Mfg.  Co. 
Cffenlt  Breakers. 

Cutier-Haramer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.   Inc. 

Western  Electric  Comuauy. 

Westinphonsft  El   A  Mfe-  Co. 
Clatclips.  Electrical  and 

Mechanical 

Akron  lilecirical  Mfg.  Co. 
Coal   and   Asbes    Uand- 

liliS  Slachlnery. 

Jeffrey  Mfg.  Co. 
Colls  and  itfaenets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commutator  Compound 

Allen  Co..  L.  B. 

Egan,  J.  J 

McLennan  &  Co..  K. 
Commutator  Trains  D.  - 

vice. 

Attion  Electrical  Mfg.  Co 
t?(utdiiit  uul  Conduits. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Oentfal  Electric  Co. 

Electric  Appliance  Co. 

Field.,  C.  J. 


Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 

SpiBffue  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods,  Coupling. 

Cope,  T.  J. 
Contractors  and  Electric 

LlSht  Plants. 

Bullock  EL  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  ElecAMfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

Mannattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
cut-Outs  and  H-wltches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse- Hinds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Dynamos  and  Motors. 

Akron  Electrical  Mft;.  Co. 

Uullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Crocter-Wheeler  Co. 

Dustln  Co.,  Chas  E. 

Ewlng-Merkle  Elec.  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

lUinois  Maintenance  Co. 

Jones  A  Son,  J. 

Mecnauicai  Appliance  Co 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Stow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Weetern  Elect.  Supply  Co. 

WestlnghouBe  Ei-  A  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  EconomUer  Co. 
Electric  HeatLneAppL 

American  Elec.  Heater  Co. 

Prometheus  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Ball-ways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and   aiechan- 

ical  Ensrineers. 

AUoway  Electric  Co. 

Arnold  Elec.PowerStat'nCo. 

Baker  A  Co.,  W.  E. 

Brown,  Chas.  L. 

fryan,  Wm.  H. 
utterfleld  J.  F. 
Byllesby  &  Co..  H.  M. 
Byrne  Const.  Co..  M.  P. 
Freeman  &  Co.,  Ernest. 
General  EnglneeringCo.,Tbe 
Harvey,  W.  H. 
Humphrey,  Henrv  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Sargent  &  Lundy. 
Schott.  W.  H. 
Stanton,  Le  Roy  W. 
Wllmerdlng,  0.  H. 


Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co- 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co 
Weston  Electrical  Tnst.  Co. 

El£ctro-Platlns   Marh'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators-  Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Vina  and  4^a8»- 
Une. 

Lowell  Model  Co. 

Marinette  Iron  Wks.  Mfg.  Co. 

Olds  Gasoline  Engine  Works 

Woolley  Fdy.  A  Mach.  Wks. 
Ensines.  B^team. 

\  Ills-Chalmers  Company. 

Dustln  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co  .  M, 
Fans  and  Fan  Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Ewlng-Merkle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supplv  Co. 

Western  Eleclric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 
Fibre. 

K^rtavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  &  H. 

Fire  Extingrnisbers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Oaa  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Bailer  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  t^bafts. 

Stow  Mfg.Co. 
Forses. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

'^lectric  Appliance  Co. 

Johns-Manvlile  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co 

Wesco  Supply  Co. 

Western  Eiectnc  Company. 

■Western  Elect,  Supply  Co. 
Generators. 

.\kron  Electrical  Mfg.  Co. 
Globes,    Reflectors    and 
tstbades. 

Kostoria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

McLcod.  Ward  A  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 
lleatinK   (Exhaust 

Hteam). 

Amer.  District  Steam  Co. 
HeatiuK     and    T'entilat- 
Ijuc  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Knc.  Lamps. 

Incandesent    Electric   Light 


Manipulator  Go. 


Inspection  A  Insurance. 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlatinc  Macbineiv. 

Hanson  ATunelius  Mach.Co. 
New  England  Butt  Co. 
Insulators  and  Insnlat- 
Injc  Materials. 

Akron  Elcctnciil  Mfg.  Co. 
American  Electrical  Works. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc  Arc  Light  Co. 
fndlana  Rub.  A  Ina.  ■wiroOo. 
Johns- Manville  Co.,  H.  W. 
Kariavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mies  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vltrllied  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co- 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 
Lamps.  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Jandus  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Elecinc  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

LvnpB,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Coluinbla  Incan.  Lamp  Co. 
Edieon  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Ewlng-Merkle  Elec.  Co. 
Fostoria  Inca,nd.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sawyer-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  El'-c'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent — 
Replacers  A  Cleaners. 

inc.  EL  Lt.   Manipulator  Co. 

Lette»«.  Me»Bl 

Haller  Macblne  Co. 

Lishtniiw  Arresters. 

central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 
Linemen's  Climbers. 
Klein  A  Sons.  Mathlas. 

Magnet  Wires. 

(See  Wires  and  Cables.) 

Mechanical  Draft. 

Sturtevant  Co.,  B.  P. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

THrt"i"g  Apparatus,  Elec. 

Crocker- wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  ft  Mfg.  Co. 

Motors.  (See  Dynamos    and 

Motors). 
Name  Plates. 

Crowe  Metal  Mfg.  Co. 


Kippers  and  Pliers. 

Klein  &  Sons,  Mathlas. 

Patent  Attorneys. 

Bain.  ForSe 
Johnston,  Thomas  J. 

Phosphor  Broniie. 

Phosphor  BronzeSm.Co-.Ltd. 
Platinum. 

Baker  &  Company. 
Pole?  and  Ties. 

Berthold  &  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolldge  Co.,  Marsha'l  H. 
Eccleston  Lumber  Co. 
Fowler.  John  H. 
Fowler-Jacobs  Company. 
Hopkins  A  Co..  A.  P. 
Kelloge  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co..  H.  H. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Perrlzo  A  Sont. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The 
Western  Lumber  A  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Co.,  C.  H 

Polish  (Metal). 

Hoffman,  Geo.  W. 

Power  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Ball  Bonds. 

American  Steel  ft  Wire  Co. 
Rail  Joints. 

ConiinuouB  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West. Smelt, A  ReflningCo 

Ke  -  TVindine-Bep  airs. 

Chicago  Edl8on  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Western  Electric  Co. 
Westlnghouse  EL  ft  Mfg.  Co. 

Schools  and  Colleses. 

Electrical  Engineer  Inst. 

Second-Rand  Mach'y. 

Cent.  Slat.  Improvement  Co. 
Dustln  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  8t  Bro..  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sons  &  Co. 

Siffus,  Electric 

Haller  Machine  Co. 

Slate. 

Monson  Burmah  Slate  Co. 

Sockets  A  Receptacles. 

Pass  A  Sevmour. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.  Salts 
and  Paste- 
Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speaklnjc  Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Specialties.  Electrical 
Mfii;^  and  Designers 

Haller  Machine  Co. 
Speed  Inflleators. 

Weston  Electrical  Inst-  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewing-Merkle  Electric  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supplv  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  (3o. 

Switchboards. 

Crouse-Hlnds  Co. 

Gen.  Incand.  Arc  Light  Co. 

Walker  Electric  Co. 

Telephones,  Telephone 
Material  and  Switch' 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co  ,  The. 
National  Elec.  Sigoalllng  Co. 
Stromberg-CansouTeLM-Co. 
Swedish-American  Tel.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Tools, 

Klein  A  Sons,  Mathlaa. 
Western  Electric  Co. 

Transfbcmers. 

Central  Electric  Company. 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Ca 
Oregory  Electric  Ca 
Kunlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 

Turbines- Water  Whe«ls 

Leffel  ^  Co..  Jas. 

Varnishes. 

Sterling  Varnish  Co. 

Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 

WirelessTeLApparatns. 

Clark  WlreLTelA  TeL  Co  ,T.E. 
National  Elec.  SlgnalUngCo. 

Wires  and  Cables— Mag- 
net Wires. 

American   Electrical  Works. 
Amer.  InsuLWire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  ManufacturlDg  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkoniteCo.,  The. 
Phillips,  Eugene  F. 
PhUllps  Insulated  Wire  Co. 
Roebllng'a  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  ('o. 
Western  Electric  Company. 
Western  Blea  Supply  Go. 
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DUST 

•TRADE    MARK- 
REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot   be    equaled    in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 

HUGO 

REISINGER,  Sole  Importer,       -       -       11   Broadway,  NEW  YORK. 

STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 

Right 


Sold 
Right 


Factories  at  Brazil,  Ind.,  and  in  Ohio,  Pennsylvania  and  New  Jersey. 

C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Blocl<,  Chicago,  III. 
W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,   Ohio 


-. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturere  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITrSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417  East   18th    Street,  KANSAS  CITY,   MO. 


J 


REFERENCES 


yB  F  YOU  are  not  using  Columbia 
Enclosed  Arc  Carbons  now 
we  can  refer  you  to  thou- 
sands who  are,  but  we  would 
rather  refer  a  sample  box  of  a  thou- 
sand to  you  with  the  understanding 
that  you  can  refer  them  back  at  our 
expense  if  they  do  not  suit  better 
than  any  other  brand.         ::        ::        :: 


NATIONAL  CARBON  CO. 

CLEVELAND,       OHIO 


BITUMINIZED     FIBER    CONDUIT 

The   Electrical    Engineer   Who    Has   a   Subway   to   Construct 

and 

Wishes  the  best  possible  protection  to  his  cables 

A  conduit  of  endless  durability 

A  continuous,  sealed  insulating  duct  from  manhole  to   manhole; 

impervious  to  gas  and  moisture  and  Etedrolysis-proof 
A  duct  that  is  and  remains  perfectly  aligned,  into  which  and  out  of 

which  he  can  draw  cables  with  ease  and  rapidity,  without  the 

possibility  of  a  scratch 


And  wishes  to  save  his  company  sixty  per  cent,  of  freight 
and  handling  costs  and  twenty  to  thirty-five  per  cent,  of 
construction  cost 

Will  write  for  our  Illustrated  Book  and  Prices. 

All  diameters  from   one   inch   to   ten  inches,  seven  foot  lengths. 
Bends  of  all   angles. 


.IVIERICAN     COIMDVJ|-r 


IVIPAIMY 


I  70  Broadway 
NEW  YORK,  N.  Y. 


336  Macy  Street 
LOS  ANGELES,  CAL. 


Manhattan  Building 
CHICAGO,  ILL. 
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Keep  Up  With  the  Procession* 

Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in 
the  art  by  reading  the  latest  books  on  the  subject.  We  are  headquarters  in  the 
West  for  electrical  books  and  can  fill  orders  for  any  work  published,  promptly  on 
receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books: 


AIlsop,  F.  C— Electrical  Bell  Conetruction;  TreatiBe  on  the 
ConstrnctioD  of  Electric  Belle.  Indicators,  and  similar 
apparatus.     177  llluetrations $1.26 

Angell,  J.— Elementg  of  Magnetism  and  Electricity,  with 
Practical  Instruction?  for  the  Performance  of  Experi- 
ments, and  the  ooastructlon  of  cheap  apparatus.  One 
hundredth  thousand.     160  illustrations $1.00 

Atkinson,  Philip.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  folly  revised,  and  new  matter  added.  104 
illustrationB.     260  pages $1.50 

Atkinson,  Philip.— The  Elements  of  Dynamic  Electricity  and 
Magnetism.  406  pages  and  117  illustrations.  Second 
edition $2.00 

Ayrton.  W,  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Coarse  for  First-year  students  of  Electrical 
Engineering,  based  on  the  Practical  Deflnitioaa  of  the 
Electrical  Units.  "With  numerous  illustrations.  Sixth 
edition $2.50 

Badt,  Lieut.  F.  B,— New  Dynamo  Tenders'  Hand  Book.  This 
Is,  as  the  name  indicates,  a  New  Book,  much  more  com- 
plete than  the  old  one.  with  all  the  laformation,  Icstrac- 
liouB  and  rules  jphich  are  required  by  practical  aieo, 
as  Dynamo  Tenders,  Linemen,  Stationary  Engineers,  nnd 
owners  and  operators  of  all  kinds  of  Electric  Plants.  It  Is 
the  only  book  of  the  kind  published  in  the  English 
language.  226  pages,  140  iUustratlons,  flexible  cloth 
binding,  size  of  type  page  5  J^x3  Inches $1.00 

Badt,  Lieut.  F.  B.— Incandescent  Wiring  Hand-book.  A 
timely  book  containing  full  iUustratluns  for  incandescent 
wiring  and  complete  information  concerning  methods  of 
rnnning  wires,  location  of  safety  devIceB.  splices,  insula- 
tion, testing  for  faults,  wire  gauges,  general  electrical 
data,  calculatinir  sizes  of  wires,  wiring  fixtures,  elevator;, 
buildings.  Isolated  and  central  station  plants.  The  only 
book  of  the  Idnd  published.  Type  page  Bj^iS  Inches, 
flexible  cloth  binding,  66  pages,  35  cuts  and  3  tables.  3  of 
which  are  12x18  inches $1.00 

Badt,  Lieut.  F.  B.— Bell  Hangprs'  Hand-ook.  Just  the  book 
for  people  engaged  in  selling,  installing  or  handling  elec- 
tric batteries,  electric  bells,  elevators,  house  or  hotel 
annunciators,  burglar  or  fire  alarms,  electric  gas  lighting 
apparatus,  electric  heat  apparatus.  106  pages,  97  illustra- 
tions, flexible  cloth  binding.     Type  page  5}6x3  lncheo.$1.00 

Badt,  Lieut.  F.  B.— Electric  Transmission  Hand-book.  First 
edition,  three  thousand  copies,     97  pages,  22  Illustrations. 

27  original  tables $1.00 

Gives  more  Practical  Information  on  the  subject  than 
any  work  published  to  date  The  book  contains  alt  neces- 
sary Information  for  Power  Producers,  Capitalists,  Agents, 
Engineers  and  Motor  Inspectors.  'With  this  book  anybody 
may  make  estimates  ou  the  co.-t  of  Transiiiiseion  Plants. 

Bedell,  Fred'k  and  Albert  C.  Crehore.— Alternating  Cur- 
rents; An  Analytical  and  Graphical  Treatment  for  Stu- 
dents and  Engineers.  Second  edition.  112  illustra- 
tions  $2-50 

Blakesley,  T.  H.— Papers  on  Alternating  Currents  of  Elec- 
tricity for  the  use  of  Students  and  Engineers.  Third 
edition,  enlarged.    12mo,  cloth $1.50 

Bonney.  G.  E.— Electro-Plater's  Hand  Book.  A  Manual  for 
Amateurs  and  Young  Students  on  Electro-Metallurgy.  60 
illustrations.    20S pages.    12mo,  cloth $1.25 

Bottone,  S.  R.— Electrical  Instrument  Making  for  Amateurs. 
A  Practical  Hand-book,  with  48  illustrations.  Fourth  edi- 
tion.    Enlarged  by  a  chapter  on  th3  Telephone $0.50 

Bottone,  S.  R.— The  Dynamo,  How  Made  and  How  Used.  A 
Book  for  Amateurs.  Eighth  edition,  with  additional  mat- 
ter and  39  Illustrations $1.00 

Bottone,  S.  R. — Electro-Motors.  How  Made  and  How  Used. 
A  Handbook  for  Amateurs  and  Practical  Men.  Keduced  to 
.  $0  50 

Bottone,  S.  R.— How  to  Manage  the  Dynamo.  A  Hand-book 
for  Sliip  Engineers,  Electric  Light  Engineers  and  Electro- 
Platers $0.60 

Buckley,  W.  J. — Electric  Lighting  Plants,  their  cost  and 
operation,    275  pages,  many  Illustrations  and  diagrams 

Cloth $2.00 

Paper 1.00 

Cox,  Frank  P. — Oontinnous  Omxent  Dynamos  and  Motors. 
An  Elementary  Treatise  for  Students  and  Engineers. 
Illustrated $2.00 

Crocker,  F.  B.,  and  Wheeler,  S.  S.— The  Practical  Manage- 
ment of  Dynamos  and  Motors.  With  a  special  chapter  by 
H.  A.  Foster.  Illustrated.  Second  edition,  revised  and 
enlarged $1.00 

Crosby,  O.  T.,  and  Dr.  Louis  Bell.— The  Electric  Railway  In 
Theory  and  Practice.  A  Complete  Treatise  on  the  Con- 
struction and  Operation  of  Electric  Railways,  Second  edi- 
tion, revised  and  enlarged.     183  illustrations $2.60 


Desmond.  Chas. — Electricity  for  Engineers  Part  I.  Con- 
stant Current.  A  clear  and  comprehensive  treatise  on  the 
principles,  construction  ano  operation  of  Dynamos,  Mo- 
tors, Lamps,  Indicator  and  Measuring  Instraments;  also  a 
full  explanation  of  the  electrical  terms  used  in  the  work. 
Part  II.  Alternate  Current  Apparatus.  Ooataining  an 
explanation  of  the  principles  governing  the  generation  of, 
and  a  description  of  the  instruments  and  machinery  used 
In  connection  with  Alternate  Electric  Currents.  Illus- 
trated.   Revised  edition $2.60 

Dyer,  A.— Induction  Coils.  How  Made  and  How  Used.  Third 
edition.     Boards $0.50 

Fleming,  J.  A.— Short  Lectures  to  Electrical  Artisan.!.  A 
course  of  Experimental  Lectures  delivered  to  a  Practical 
Audience,     Fourth  edition.  74  illustrations.     $1.50 

Fleming:,  J-  A.— The  Alternate'  Current  Transformer  in 
Theory  and  Practice.  Vol.  1.  The  Induction  of  Electric 
Currents,  500    pages,  fully  Illustrated  and  with  copious 

Index.    Second  edition $3.00 

Synopsis  of  contents;  Ohapterl.  Introductory.  2.  Elec- 
tro-Magnetic Inductior  .  3.  The  Theory  of  Simple  Periodic 
Currents.  4.  Mutual  and  Self  Induction.  5.  Dynamical 
Theory  of  Current  Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents,  8vo.  cloth. 
London,  1892 $5.00 

Qore,  G. — The  Art  of  Electro-Metallurgy,  including  alt  Known 
Processes  of  Electro  Deposition.     Fourth  edition $2.00 

Qordon. — School  Electricity.  Sources,  Cnrrents,  Measure- 
ment, Telegraphy,  Telephony,  Lightning,  Electrolysis, 
Induction,  etc.  262  pages,  with  140  illustrations ,$2.00 

Grier,  Thos.  G.— Wiring  for  Motor  Circuits.  A  handy  little 
pamphlet  containing  tables  for  wlrlnt^  and  for  motor  serv- 
ice, arranged  In  convenient  form  for  ready  reference.  $1.00 

Haskins,  C.  H.— TheGalvanometer  and  Its  Uses.  A  Manual  for 
Electricians  and  Students.    Fourth  edition,  revised  ..$1.50 

Hasktns.— Traosformerfl.  Their  Theory,  Construction  and 
Appllcalion  Simplified.     38  illustrations $L25 

Hawkins,  C.  C.  and  F.  Wallis.— The  Dynamo,  Its  Theory, 
Design  and  Manufacture,  190  illustrations $3,00 

Hering.—Practical  Directions  for  Winding  Magnets  and 
Dynamos.  12mo.  cloth,  reprint  without  additions $1.25 

Hopkins,  Geo.  M.  —  Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics,  650  Illustrations  $4.00 

Hopkinson. — Original  Papers  on  Dynamo  Machinery  and 
Allied  Subjects.     Illustrated $1.00 

Hopkinson,  Dr.  John.— Dynamic  Electricity;  Its -Modern  Use 
and  :Mcasurement,  chiefly  in  Ita  Application  to  Electric 
Lighting  and  Telegraphy $0.50 

Hospitalier,  E.— Domestic  Electricity  for  Amateurs,  Trans- 
lated from  the  French.  With  additions  by  C.  .T.  Wharton. 
With  Illustrations  $2  50 

Houston,  Prof.  E.  J.— A  Dictionary  of  Electrical  Worrts, 
Terms  and  Phrases.  Third  edition,  rewritten  and  greatly 
enlarged.  Large  8vo.  562  pages,  and  570  Illustrations 
...- $5.00 

Kapp,  GIsbert. — Electric  Tranemission  of  Energy  and  its 
Transformation,  Subdivison  and  J>l8tribation.  A  practi- 
cal handbook.     Third  edition $3.00 

Kapp,  Gisbert.— Alternate  Current  Machinery  Illustrated.$0.50 
[Vol.  9S  Van  Noatrand's  Science  Series.J 

Kapp,  GIsbert.— Alternating  Garrents  of  Electricity,  Their 
Generation,  Measurement,  Distribution     and  Application. 

L^  Authorized  American  ed.  With  an  introduction  by  William 
Stanley,  Jr.    Illustrated n   ■   _  V  "" 

Kapp,  Gisbert. —  Dynamos,  Alternators  and  Transformers, 
133  illustrations $4.00 

Kempe,  H.  R.— A  Handbook  of  Electrical  Testing.  Fifth  edi- 
tion.    200  illustrations.    8vo.  cloth.  London,  1892 $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  tho  old  matter  has  been  thoroughly  revised. 

Kempe,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules,  Formulae,  Tables  and  Data.  32mo,  leather 
,... $1.75 

Lockwood.jT.  D.— -Electricity,  Magnetism  and  Electric  Teleg- 
raphy. A  Practical  Guide  and  Handbook  of  General 
Information  for  Electrical  Students,  Operators  and  In- 
spectors.    376  pages,  152  Illustrations $2.50 

Lockwood,  T.  D.— Electrical  Measurement  and  the  Galvanom- 
eter; its  Conetruction  and  Use.     Second  edition...  $1.50 

Lockwood,  T.  D.— Practical  Information  for  Telephonists. 
12mo,  cloth.    N.  Y $100 

Meadowcroft.  W.  H.— The  A.  .B.  C.  of  Electricity.  36 
Illustrations $0.60 

Martin.  T.  C— Inventions.  Researches  and  Writings  of  N'kola 
Tesla.  With  special  reference  to  his  work  in  polyphase 
currents  and  high  potential  lighting.  500  pp.  300  Illustra- 
tions, second  edition  $4.00 


Martin,  T.  C.  and  Wetzler,  J. —The  Electric  M<itor  and  its 
Applications.  Third  edition.  With  an  Appendix  on  the 
Development  of  the  Electric  Motor  since  1888.  By  Dr.  L. 
Bell.     300  Illnetrations $3.00 

Haver,  and  Davis,  M.  M.— The  Quadruple!.  With  Chapters 
on  the  Dynamo-Electric  Machine  in  Relation  to  the  Quad- 
ruples. The  Practical  Working  of  the  Duplex  Telegraph 
Repeaters  and  the  Wheatstone  Automatic  Telegraph.  63 
illustrations    $1.5C 

McCiure,  J.  B.— Edison  and  his  Inventions,  with  Full  Ex- 
planations of  the  Telephone,  Phonograph,  Taeemeter. 
Electric  Light  and  all  his  Principal  Discoveries,  etc.  .$1.00 

Nlaudet.  Alfred.— Elementary  Treatise  on  Electric  Batteries. 
Translated  from  the  French  by  L.  M.  Fishback.  Il-lus. 
trated $2.5o 

Noll,  Augustus.— How  to  Wire  Buildings.  A  manual  of  the 
art  of  Interior  wiring.     Illustrated $1.50 

Pope,  Franklin  Leonard.— Modern  Practice  of  the  Electric 
Telegraph,  A  technical  Hand-book  for  Electricians, 
Managers  and  Operators.  185  illustrations.  14th  edition, 
rewritten  and  enlarged $1.60 

Prindle,  H.  B.— A  Popular  Treatise  on  the  Electric  Railway 
of  to-day.     Fully  iUastrated , .  $0.25 

Russell,  Stuart  A.— Electric  Light  Cables  and  Distribution 
of  Electricity.  107  illustrations $2.X'5 

Salomons.  Sir  David.— Electric  Light  Installations.  Vol.  1. 
The  Management  of  Accumulators.  A  Practical  Hand- 
book. 7th  edition,  revised  and  enlarged.  -  With  illus- 
trations.    12  mo,  cl.    London,  1893 $1.50 

Sloane,  T.  O'Conner.— Electricity  Simplifled.  The  Practice 
and  Theory  of  Electricity,  including  a  Popular  beview  of 
the  Theory  of  Electricity,  with  Analogies  and  Examples 
of  its  Practical  Application  in  every-day  life.  Illus- 
trated  $1.00 

Sloane,  T.  O'Connor.— The  Standard  Electrical  Dictionary. 
A  Popular  Dictionary  of  Words  and  Terms  used  in  the 
practice  of  Electrical  Engineering,  350  illustrations, $3.00 

Sloane,  T.  O'Connor.— Electric  Toy  Making  for  Amateurs, 
Including  Batteries,  Magnets,  Motors,  Mlecellaneoua  Toys 
$1.00 

Sloane,  T.  O'Connor.— The  Arithmetic  of  Electricity.  A 
Manual  of  Electrical  Calculations  by  Arithmetical  Methods, 
including  numerous  rules,  examples  and  tables  in  the  field 
of  practical  electrical  engineering  and  experimenting. 
Third  edition,  revised $1.00 

Tesla,  Nikola.— Experiments  with  Altern.ite  Currents  of  High 
Potential  and  High  Frequency.  A  lecture  delivered  before 
the  Institution  of  Electrical  Engineers,  London.  With  a 
portrait  and  biographical  sketch  of  the  Author  Illus- 
trated  $100 

Tesla.  Nikola.— Lectures  on  the  Electro-Magnet.  IlluetrHted, 
$1.00 

Thurston,  Prof.  R.  H.— Stationary  Steam  Engines,  especially 
adapted  to  Electric  Lighting  Purposes.  Treating  of  the 
development  of  Steam  Engines,  the  Principles  of  Con- 
struction and  Economy,  with  description  of  Moderate  and 
High  Speed  Engines'     With  many  folding  plates $1.60 

Thomson,  Prof.  Ellhu.— Whot  is  Electricity T  Illustrated. $0.25 

Thompson,  Sylvanus  P.— Dynamo-Electrlo  Machinery.  A 
Series  of  Lectures,  with  an  Introduction  by  Franklin  L. 
Pope.  16mo.  Numerous  illustrations,  fancy  boards  (Van 
Nostrand's  Science  Series,  No.  66)   $0.50 

Thompson.  Sylvanus  P.— Polyphase  Electric  Onrrenta  and 
Alternate-Current  Motors.  Mailed  to  any  address  in  the 
world  on  receipt  of , $3.60 

Thompson,  5ylvanus  P.— Recent  Progress  In  Dynamo-Elec- 
tric Machines,  being  a  Supplement  to  Dynamo-Electric 
Machinery.  16mo.  (Van  Nostrand's  Science  Series, 
No.  75) $0.60 

Thompson,  Sylvanus  P.— Dynamo  -  Electric  Machinery. 
Fourth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    29  plates.     1,000  pages $6  00 

Trevert.— How  to  Make  Electric  Batteries  at  Home.  Ulue 
trated $0.25 

Urquhart. —Electro-Plating.  A  Practical  Hand-book  on  the 
Deposition  of  Copper,  Silver,  Nickel,  Gold,  Aluminum, 
Brass,  Platinum,  etc.  Second  edition;  carefully  revised, 
with  additions $2,00 

Walker,  F, — Practical  Dynamo  Building,  for  Amateurs.  How 
to  wind  for  any  output.  With  numerous  illustrations. 
IGmo,  boards.   (Van  Nostrand's  Science  Series,  No.  98).$0.50 

Webb,  H.  L.— A  practical  Guide  to  the  Testing  of  Insnlated 
Wires  and  Cables.     Illustrated $1.00 

Webb,  Herbert  Laws.— Telephone  Hand-book,  Illustrated. 

12mo,  cloth.    Chicago,  1895 $L00 

The  only  complete  work  on  the  Telephone,  All  possible 
information  for  any  one  interested  in  Telephones  and  how 
to  make  and  operate  them. 


ELECTRICIAN  PUBLISHING  CO., 


Suite  510  Marquette  Building,  Chicago. 


February  27,   1904 
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KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES— LABOR-TIME— HONEY. 
FLUX- 


■«  CTXimuju 


ACTUAL     Size 
FATENTED. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'O    CO., 

2S4  So.  Jefferson   Street,   CHICAGO,    ILL. 


************************** 


CTAD"  INCANDESCENT  > 
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LONQ  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     BY    THE    5I0ST    SKILLED    1\"0RK3IEN. 


t  STANDARD  ELECTRICAL  MFG.  ^ 
t  COMPANY,     :     Niles,  Ohio.  I 
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GENERAL  ELECTRIC  COMPANY'S 

New  Single=Phase  Induction  Motor. 


SIZES : 

1  to  15  H.  P. 


Send  for 

Particulars. 


Principle  Office:  Schenectady,  N.  Y.,  U.  S.  A. 

New  York  Office :  44  Broad  St.  Sales  Offices  in  all  Large  Cities. 


iPKjp»fK»p«rir>rirK'KsC'»rjrjS'irsPjf>rjrK'»?iK'ir^ir:r:?:rjrjfjfiri?K's?»rK'iPsPK>r«rjfK'«f'irjfK'ifirK':rKiP:<'*'j«'»P»«'i<'KKKKir^ 
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ANNOUNCEMENT 

We  take  pleasure  in  stating  tliat  we  have  added 
to  our  alread)'  immense  stock  of  electrical  supplies 
a  complete  line  of  Trolley  Ears  and  Wheels. 
Sleet  cutting  Trolley  Wheels  both  regular  and 
staggard;  also  standard  wheels.  ::  ::  ::  ::  :: 
Ears  that  are  80  per  cent  copper  and  do  not  snap 
at  the  first  bend.  ::  ::  ::  ::  ::  ::  ::  ::  ::  :: 
We    can    make   attractive    prices.      Let   us  quote. 

E  lectr  ic  AppI  ian  ce  Company 

———^-^      ELECTRICAL   SUPPLIES      ——^-^—^ 

92  and  94  W.  Van  Buren  Street,  ■.•    •.•    CHICAGO 


Not  a  Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY   CO. 


"  Everything  Electrical" 


ST.  LOUIS,  U.  S.  A. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


Geskral  Offices;    CBsrcEr  Bchjjixq. 

NEWARK,  N.  J. 

OverFIFTEENTHOUSAND  (IB.OOOjmiles  In  use.    EeceiTedthe 

highest  award  In  its  class  at  Paris  Exposition,  1900 

and  Pan-American.  Buffalo,  1901. 


IT  I 


Gale's  Commutator 
Compound. 

The  Only  Artlcis  That  Will  Prevent  Sparking. 
will  keeo  the  Commutator  In  good  condition  m4  prevent  tutting.   Absoliitely  will  not  gum  the  broshet. 
ffOc.  perstic^   95.00  per  dozen     tSend  50c.  for  trial  stick. 

?0B  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.|  C||||B||    s    nfk  Sole  JIannraotiirera, 

•    nCLCnilBII    01    uUie    »0*.  10«    Waahlnxton  street.      .     CHIOASO, 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  with  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  restivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO., 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 

Circuits,  Locating  Faults,  i 

Grounds,  etc.  I 

BELIAB  LE.       ACCURATE. 

Send  for  Circular.  i 

L.  M.  PICNOLET, 

78-80  Cortlandt  St,  NEW  YORK.  X.  Y 


ONLY    WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 

P.  S.    WE  PUT  THE  MICA  POOL  OUT  OF  BUSINESS. 


*QSmMEPi«rE5 


LOWEST  PRICE. 


EXTRACT   FROM    REPORT   OF 

Testofl5,000-Yolt,30-Amp. 

SACHS  "NOARfC  FUSES 
AT   ONE   OF    THE 

Largest  High  Potential  Transmission  Plants 


"r*V«  7 Sa.KILOWATT  TRANSFORMERS:  COLD  FUSE  PLACED 
DIRECT   ACROSS    TRANSFORMER    TERMINALS, 

*^FiRST~B\ew  in  a  fraction  of  a  second,  without  noise  or 
apparent  strain,  tube  not  more  than  perceptibly  heated. 

'*SEGOND—B\ev7  as  No  i,  except  that  there  was  indication 
(in  sound  of  generator)  that  the  current  made  again  for  an 
instant  after  the  first  interruption,  and  a  very  slight  discharge 
through  vent  holes  in  end  of  tube.  ♦ 

'*TWI/?D— One  generator  was  removed,  leaving  only  one. 
Fuse  blew  quietly  and  with  no  sign  of  strain  in  about  one  second. 

"You  will  note  from  the  above  that  the  performance  was 
quite  satisfactory,  and  we  will  be  pleased  to  have  you  advise  us 
how  soon  we  may  expect  shipment  of  the  completed  fuses  and 
fuse  blocks  for  our  complete  installation." 


If  you  are  looking  for  a   safo   and  accurato  Protective 
Device  for  similar  aervlce,  let  us  do  the  same  for  you, 

SAGHS  "NOARK''  FUSES 

3,000  -  -  20,000    Volts 

Write  for  Bullatlnm 


Ward  Portable  Lamp 

FINISHED   IN  NICKEL.  POLISHED  BRASS 
OXIDIZED  COPPER  OR  OLD  BRASS. 

Send  for  illusirated  booklet  and  quotation,  to 

Western  Representatives:    THOS.  G.  GRIER  CO.,  128  W.  Jackson 

Blvd.,  Chicago. 
New  Engrand  Representatives:    McKENNEY   &  WATERBURY  CO., 

181  Franklin  Street.  Boston. 
Pennsylvania  Representatives:     H.   P,   WHITE   CO.,   Ltd..  Wayne 

Junction.  Philadelphia,  or  to 


IVI^L-e^ci, 

Sole  Mfrs.  and  Patentees 


\A/arcl    &    Co. 

27  Thames  St.,  New  York 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


NEW  YORK 
MILWAUKEE 
CHIOACO 
ST.  LOUIS 
BOSTON 


tm«     H"   W  V  ""^W^'^Kf 


MT 


PHILADELPHIA 
CLEVELAND    'i 
PITTSBliRe 
NEW  ORLEANS 
LONDON: 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  today  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles . 


EDJSON  DECORATIVE  &  MINIATURE  LAMP  UEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 
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FRANK  N.  PHILLIPS.  Pucsidcnt. 
C.  H.  WAQENSEIL,  Trcasurcr. 


EUGENE  F.  PHILLIPS. 
Genehal  Managcr. 


E.  ROWLAND  PHILLIPS,  VicC-PRES. 
C.  R.   REMINGTON,  Jr..  SCC 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICftNITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  fOBK  Stobe,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.L 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  III  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law,  ' 

Mo.  1 1  Pine  Street,   •   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


IN   ALL   SPECIFICATIONS 

FOR    LINE    MATERIAL 

FIGURE  ON   USING   THE   ECONOMICAL 


Stombaugh  Guy  Anchor 


3^,  5  and  6  Inch  style 


IT    WILL    SAVE    YOU    MONEY 


603  CARLETON  BLDC 


W.  N.  MATTHEWS  &  BRO. 

DISTRIBUTERS 


ST.  LOUIS 


No  Slip,  No  Abrasion,  No   Re- 
moving socket.Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175    Dearborn  St.,    CHICAGO 


JJ. SCAN'S       ^BT^ 

'ACAff  '  CQMMHT/i  TOR  ^B     | 

COMPOUND.  ^1    / 


Agents  Wanted. 

50  Cents  Per  Stick. 


You  Can't  Do  Less 


than  give  a  good  thing  a  trial.  FREE  SAMPLE 
./.  .J.RgdD'y  Acme  Commutator  Compoiina  the  only 
article  that  will  aiDsoluieiy  prevent  sparking, 
cutting  or  unnecessary  wear  of  the  commutator. 
(Jommuiaior  always  bright. 


All  Supply  Houses  or 


$5.00  Per  Dozen. 


J.  J.  EGAN,  683  West  Ohio  Street,  CHICAGO 


Consider,  in  liiij  inK.  npi  ,1,-,  Uahlt 

*iuailt.v    and    \alue.  beiine  HaOH 


KMiWMi*SfW!ltng  tlie  jaan^^iffii 
SiOiitNifSSiMNSi  STICKS: flR; 


li'slillSSSil  °'<'°'  ■Si 


'SBpoliet:^/SbideiTng  Sense"  Jiscrib^jf; 


:IM4CblumliliA»e;.SHiCSG0S? 


^Sm 


M.KLEIN    &   SOU. 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS, 

81  W.  Van  Buren  St.,  Chicago,  III 


Perfection  Dry  Battery 

Povfer  Motor 

For  Models,  Small  Fig- 
ures, Sewing  Machines, 
Jewelers'  Lathes,  Dental 
Drills  and  Phonographs 

Windings,  2,  4  and  6  volts 
List  price,  $9.00 

J,  JONES  &  SON 

Manufacturers  of  Electrical  Apparatus 
64  CORTLANDT  ST.  NEW  YORK  CITY 


ii 


ALPHADUGT 


5? 


The    hlghtiBt    achievement   In    the   art    of 
Inti^rlor  conduit  construction. 


tiJ^o^ 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  CO. 

622  West  22(1  Street,  New  York, 
303  Fisher  Building,  Chicago. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufaclnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


IVIAIN  OPPICB: 
114.  11«  &  118  Liberty  St..  New   tork. 


BRANCHES:  {„j%"^^f«>,i 6^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0,  K."  Weatherproof  Wire. 
Slow  ■  Burning  WeatiierprooJ 
and  Slow-Burning  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 
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WAJSTE©,    FOR  SAXE    and 

gimilar  WAST  e«>lilJMK  advertise- 
ments 1^0  tvords  9T  less),  Sr.^o  an 
insertion/  additional  tvofds  yc  each 
B^OSITiON  WAATEO  advertise- 
ments  (jc   taords    o»  tess),   Si  00  an  in- 

POSITION  WANTED. 

By  a  tborougbiy  competent  electrical  en- 
gineer, preferably  as  constructing  engineer  for 
large  corporation,  or  comrany  contemplating  a 
la'ge  transmissiOLi  in-tallatioD;  qualified  to 
design  and  handle  high  tension,  long  dis'ance 
(ransmission  propositions.  Esp  ciaU>  success- 
ful in  handling  large  bofiies  of  men  to  the  be^t 
adrantaiie.  Reference  furnished  Add  ess  BOX 
293,  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 

POSITION      WANTED. 

By  young  man.  23  years  of  age,  lo  do  inside 
wiring,  and  to  test,  install  and  repair  meters. 
Save  had  sis  years'  practical  experience  in 
central --tation  work.  Can  furnish  good  refer- 
ences if  desired.  Parties  answering  pl<^ase  slate 
salary.  Address  BOX  305,  care  Western  Elec- 
trician, 510  Marquette  Kldg..  Chicago. 


POSITION  WANTED. 

As  superintendent  or  manager  of  electric 
light  and  power  plant  by  a  man  thoroughly 
pus  ed  theoretically  and  practically  insttam, 
electricity,  machinery  and  wiring,  beven  years' 
practical  experience  managing  and  construct- 
ing. Am  married,  strictly  temperate  and  can 
furnish  splendid  re'erenees.  Address  C.  ai. 
POOR,  JR.,  Glendale.  Ohio. 


WANTED. 

Three  experienced  Incandescent  lamp  ealea- 
ID«D,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age. 
•iperlence  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Hldg.,  Chicago. 


WANTED. 


An  electrical  salesman  of  ability  and  experi- 
ence. Illinois  and  M  s-ourl.  Address  BOX 
309.  care  Western  Electrician,  510  Marquette 
Building,  Chicago. 


WANTED. 

A  competent  man  to  take  cliaree  of  an  elec- 
tric pl«nt.  Must  have  about  $2,000.  The  pUnt 
is  in  first-c'ass  condition.  Address  BOX  3  10, 
care  Western  Electrician,  510  Marquette  Build- 
ing, Chicago. 


WANTED. 


An  experienced  electrical  engineer  capable 
not  only  of  running  a  light  and  power  plant. 
but  a'so  of  keeping  same  in  good  repair.  Con- 
sistR  of  three  direct,  thrpcaliernatini  dynamos, 
three  Wesiinghouse  englues.  Furnish  refer- 
ence!-. State  age  and  salary  desired.  Communi- 
cate at  once.  CKAWFORU.sVlLLE  ELECTRIC 
LIGUT  AND  POWER  CO.,  Crawfordsville,  Ind. 


FOR   SALE. 

Electric  light  plant  In  town  Of  1,000  popula- 
tion. In  floe  Ebape  and  on  sound  financial 
basis.  I  did  not  want  lO  take  li  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thor  'UKhly  overhauled  since  taking  possession. 
E.  E.  8ECOR.  Buffalo  Center.  Iowa. 


FOR    SALE. 

All  or  part  Interest  in  an  electrical  supply  and 
contracting  business,  well  established  and  In- 
corporated. Location  in  a  manufacturing  city 
on  Ohio  River.  No  opposliloa  and  goodoutiook. 
Price  SI. 800.  Address  Box  308.  care  Western 
Electrician.  510  Marquette  lildg. 


F  O  i«     S  A.  r^E^ 

250  WARD  ARC  LAMPS.      $2  each. 

WALSH'S  SONS  &  CO., 
261  Washington  Street.  Newark.  N.  J. 


FOR   RENT. 

Two  fine  floors  tor  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  Ideal  place  lor  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
laiorcau  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


SWITCHBOARD  WANTED. 

Second-hand  Switchboard,  multiple,  of  600 
capacity  or  over,  miot  be  in  first-class  con- 
dition and  cheap.  Address  '  hOX  307,  care 
Western  Electrician.  510  Marquette  Bldg. 


Eolipse   PoGliet  Amtneter 

For  General  Battery  Testing, 
0  lo  16  Amperes. 
•'Ready  for  ase."  with fleslhle 
cord  atcaolied  and  contact  ^pur  In 
case,  which  1»  drawn  back  into 
case,  when  carrlid  In  pocket.  Ustd 
In  any  position,  and  workd  In 
either  direction  ot  current.  Size 
of  watch,  and  very  Itfrbt  weight. 
Pivots  hardened  and  polished. 
Ask  vniir  jnbber.  Eldreoge  Elec- 
tri':;  Mfg.  Co..  Sprin^eld    lAass- 


CITY  OF  LAUNCESTON,  TftSMANU. 

ELECTRICAL  PlTnT  FOR  SALE. 

The  Corporation  of  the  City  of  Launceston 
has  for  sale  the  following  Electrical  Plant: 
1.  ALTERNATING  PL -NT. 

5  Water  driven  Turbin-'S  or  160  H.  P.  each,  bv 
Gilbert  Gllk*'s  of  Wesimoreland. 

5  Alternators  of  100  K.  \V.  each,  by  Siemens 
BrO!«  A  Co. 

Switchb  ard  complete  with  instruments. 

A  large  number  of  suitable  transiormers. 
me  ers  and  single-phase  motors  and  other  minor 
plant  and  apparatus. 

11.     IIIRECT    CURRENT    ARC    LIGHTING 
PLANr    (series  System). 

5  Siemens  Arc  Light  Dynamos,  each  for  35 
lamps  (7  5.  amperes). 

4  Circuit  switchboard  complete  with  instru- 
ments. 

About  140  Siemens  small  band  arc  lamps. 

About  120  lanterns  for  the  above. 

Full  parciculars  may  be  obtained  on  applica 
tion  to  the  City  Electrical  Engineer,  Town  Hall 
Launceston,  Tasmania. 

C.  W.  ROCHEK.  Town  Clerk 
Town  Hall,  Launceston,  Dec.  8,  1903. 


LET  us  QUOTE  YOU  ON  ANYTHING  IN 

SECOND  HAND 

ELECTRICAL   APPARATUS 

OYNaMOS,  MOTORS  TELEPHONES  FANS, 
TRANSFORMERS.  ARC  LflMPP  ftC,  A"- 
PRICES      THAT      «OE      THE       LOWEST 


WE     CAN     ALSO     SAVE     YOU     MONEY     ON 

REPAIRING  AND 

REWINDING 

LARGE   OR    SM>LL  JOBS 
GUARANIEEO  WORR 

PIERSON  ELECTRIC  CO. 


85  LAKE  ST. 


CHICAGO 


JEbWAROS  AH;,Co 


Th6  R.  E.-A.  L.   Monitor  Bell. 


i'(r^ 


^\_  (Patented.^  | 


Hammer  rod  supported  In  two  places  I 
and  tbrc.«n?iru,l>:ht  ->uiftf>d  in  l-y  Iho  I 
armature,  strikliii^  k.'"n*t  oiilnslde.n^ar  J 
edKe.  tliu9fflvinn  a  luli,  clear  tone,  I 

All  8, -rings  made  of  I'hosphor  Bronze  I 
and  ao  foimed  tliut  iberd  Is  least  pua- 1 
elble  Htratn.  I 

ConLactB  are  platinized,  adjust  mentis  I 
ma^e  by  pressure  on  theotandai  d  whioh  I 
supports  one  contact,  No  screws  or  nuts  I 
being  used  In  the  adjustment,  bell  does  1 
not  Kt't  out  of  order  by  operation , 

Ordinarl  y  the  weak  point  Is  the  pivot, 
the  unreliable  one  the  adjutitintc^rew  I 
and  nut.  A sihese  defects  have  bL-enel.m- 
Inattd,  thiB  bell  will  etand  bard  ut>aKe 
and  operate  under  adverse  conditions. 

The  hammer  entirely  concealed  by 
gong  and  cannot  be  tampered  with. 

]t  Is  eepeclally  adapted  for  use  on 
street  cars.  a3  in  addltl<-n  to  the  advan- 
tacew  mentioned,  it  la  dust,  insect  and. 
molstui  e  proof. 

WESTERN  ELECTRfC  COMPANY, 


^E«/Yo»?K  H.y 


"GREGORY: 

^  ELECTRiccof 

■5^-6a5.CLINT0N  5T.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  tbelr  warehousea 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1-400  K.  W.  Wesiinghouse  Allernator. 
1-200    "       Stanley  Alternator. 
2-150    "       General  Electric  Alternators. 
3-120    " 

2-160  "  Westinghouse  BOO  V.  Railway  Genera- 
tors. 
Largest  stock  of  secbnd-tand  electrical  appa- 
ratus In  tbis  country,  tiend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


STCFILING     SPECIAL 


DO   YOU? 


BUY      LAMPS-OR^BUY      CANDLE      POWER 
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[THIS   LAMP) 
I  AVERAGES) 
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THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 


RCGULAn       TVPE 


AailM!i!ii*y.iW 


WORKS     QUICK    AND    EASY.       Ke£PS    ITS     LUSTER.    MOLDS     OLD-TRADE     AND     I 
DETERIORATE,    ESTABLISHED    IE  YEARS.  SOLO   BY  AGENTS    fl'^D   OEALERS 

U .S .  M ETAL  P 0 LlSn r."  S|Ss    ■ 

ODLISHES  ALL  METALS.  B. .„  =  »■:=  Nt-Y....  C.,t.o=.SA»  Fbakc.sc  295.  E.W.sKiKoroN  StiIhoIONJPOLIS.Ind 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterllnc  Extra  BIsck  Finishing  Tarniih, 

Sterling  Black  Air  Drying  Tarnlah, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  S.  A.  Brougliani  St.,  Blackfrlars  Road,  Salford,  Manchester.  Englinl. 


The  OI^DS    Gas  and 
Gasoline   Enqines. 


Gas  and  Gasoline  Engines 

Knowledge  gained  by  experience   is  the  safest  guide  to 
success. 

We  have  made  Gas  and  Gasohne  Engines  for  twenty- 
three  yeais  and  base  our  claims  for  the  Olds  Engines  on 
actual  results,    stationary  Engines.  3  to  50  H    P. 
Portable  Engines,    8  to  12  H.  P. 
'.Vrlte  for  full  Informition  and  Illustrated  catalogue. 

OLDS  GASOLINE   ENGINE  WORKS 

252  River  Street,  Lansing,  Mich. 


220  V.  DIRECT  CURRENT. 


so  H.  P.  Wesiinghouse.  400  R.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

7H  H.  P.  General  Electric.  900  E.  P.  M. 

5  H.  P.  General  Electric.  1820  R.  P.  M. 

5  H.  P.  Paraeon,  900  R.  P.  M.  ' 

3K  H.  P.  Paragon.  lOOOR.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P   M. 

1V4  H.  P.  General  Elecirlc.  1800  E.  P.  M. 

1  H,  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler.  750  R.  P.  M. 

15  H.  P.  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric.  1350  R.  P.  M  . 

10  H.  P.  Simpson.  2000  R.  P.  M. 

TA  H  P.  Crocker  Wheeler.  1575  E.  P.  M. 

7%  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  C  &  C.  1030  R.  P.  M. 

6  H.  P.  Westinghouse.  1050  R.  P.  M. 

5  H.  P.  C.  .t  C.  1600  R.  P.  M. 

3  H.  P.  Jennv.  1600R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  GHICiGO. 


OFFICE  OF 

Town   Clerk 

nOlBD  or  TVUITESi 
»'  t.  BZBCN- 

A.  B.  EAUFMaN,    Clbbs 

r.  VUIHDTB.    kTT\-- 

0      U       -H). 


Sumtnilvtlle   lad. 


Y\.(nr.  ^.7    ion? 


yJ-C^--%^  ^C-f^ 


^■^i^^ 


CHICAGO    EDISON   COMPANY  REPAIR   SHOPS 


TELEPHONE    MAIN    1280. 


M4>chine  and  Carpenter 

.WorKof  AD  Kinds 

Cori^espondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    N I G  H  T. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  «rc  Lamps, 
Fans,  Instruments. 


February  27,   1904 


WESTERN     ELECTRICIAN 


13 


CEJVT'RAL    STATIOJW    MA.JSfAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla.rvt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 


that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  35  H.  P. 


tOa^ner   Elecfric  MJ^g, 

ST.  LO\/IS.  MO..  V.  >y.  A. 


Co. 


CROCKER-WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities 


A  simple  and  efRcient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


FOR  SALE.  I 

IMMEDIATE     DELIVERY. 
VERY   LOW    PRICES.  .  .  . 

ENGINES. 

One  22,   1  40x60  Wat ^s- Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter,  Y 

74  in.  face.    In  excellent  condition.  1 

One  23x48  Harris  Corliss,  left-hand  wheel  18  ft.  diameter,  36  In.  face,  with  direct  f 

connected  condenser.  & 

One  18x48  George  H.  Corlles,  left-hand  wheel  15  ft.  diameter.  36  in.  face.  X 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face.  \ 

One  12x34  C.  H.  Brown  &  Co..  right-hand  wheel  10  ft.  diameter,  30  in.  face.  j 

One  10,   1   18x20  Payne  tandem  compound    right-hand  wheel  9  ft.  6  Im  x  25  la.,  | 

with  Knowles  condenser.  X 

Three  18Hxl8  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  \ 

each  86  in.  diameter,  16  in.  face.  V 

Two  18,  1   30x16  Westinghouse  compound,  driving  wheel  8  ft.  diameter,  25  In.  face.  •> 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in.  X 

diameter,  21'/2  in.  face;  governor  wheel  82  in.  x  17  in.  1 

One  14x13  Armlnglon  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each  V 

42  In.  diameter.  12H  In.  face  I 

V 

One  10V»,   1  16i4xl2    Armlngton   &   Sims    cross-compound,    governor  wheel   and  | 

driving  pulley  each  75  in.  diameter,  10  in.  face.        "  •% 

One  13x12  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each  X 

62  In.  diameter.  12  in.  face.  t 

One  12x12  Watertown  center  crank,  driving  wheel  40  In.  diameter,  12H  In.  face;  V 

governor  wheel  60  in.  x  12J4  In.  ] 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each  t 

50  in.  diameter.  12i4  in.  face.  A 

One  10x12  Armington  &.  Sims  center  crank,  driving  pulley  74  In.  diameter,  11  la.  \ 

face,  governor  woeel  62  In.  x  lOH  In.  | 

One  8x10  B.  F.  Siurlevant  center  crank,  driving  wheel  78  in.  diameter,  14  in.  face.  V 

One  7x8  Payne  center  crank,  driving  wheel  44  In.  diameter,  7  In.  face;  governor  v 

wheel  42  in.  x  7  In.  | 

Send  for  Latest  Bulletin.  9 

CHARLES  E.  DUSTIN  CO.,  ;[ 

I  I    Broadway,  NEW  YORK.  I 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y.                "  4> 


TYPE  B. 


SCHEEFFER  INTEGRATING 
WATTMETER 


TYPE  F. 


Type  E  for  Alternating  Current 


Type  F  (or  Direct  Current  Circuits 


DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERHATIMB  CURKENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURREMT. 
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GROUSE  HINDS  CO. 

133  S.  CLINTON  STREET  ...CHICAGO 

Type    B    Panels 


.fig 

'^r   'K'f^-^:--'^         1        ©■B-.'=>-TS  'W 

';»<;      <^^ — ±K     -■  -^             1 

■■ 

P^:  2i:^-esn      ''^^ 

■■ 

■  i 
1 

0 

FULL  STOCK  CARRIED 


TWO   TO  TWO   WIRE,   THREE  TO   TWO   WIRE,   WITH  AND 
WITHOUT     MAIN     SWITCH     OR     FUSE     TERMINALS. 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW     YORK     CITY 


INTERNATIONAL 

Mechanical  Self=Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  In  any  desired  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
rELEPflONEMANUFACTURINfiCO., 

CHICAGO,  U.  S.  A. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE        CHICAGO      -     -      ILL. 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 


MOON  MFG.  CO., 

43-49  So.  Canal  St.,  Chicago 


The  Inspector 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  Information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man,  lineman. 

A  comi>lete  descrijuion  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 

Mailed  anywhere  on  nUC    RnilAD 
receipt  of  price.  UNt    UULLAK. 

Ko  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDING.  CHICAGO. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


(COMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo    to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i    mile    to    150    miles 
QUOTED   on   APPLICATION,   and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

'Y'l/'RITE   for   prices    and    bulletins   on   Wireless  Tele- 
graph Instruments,  Spark  Coils   for  Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICE,      DETROIT,      MICHIGAN 
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IS 


|r^xperimei\tii\g 


in  the  buying  and  equipping  of  tele- 
phone systems  is  exceedingly  expensive 
and  invariably  a  loss. 

The  Kellogg  telephones  and  switchboard 
apparatus  are  offered  as  thoroughly 
tried  and- proven.  This  is  an  important 
consideration  when  so  many  telephone 
manufacturers  are  confessedly  putting 
experimental  stuff  oa  tlie  market. 

Kellogg  apparatus  represents  Highest 
Efficiency  with  Greatest  Economy. 


Kellogg  SwitcKboaLrd  rSl 
S\jpply  Company 


GREEN    AND     CONGRESS    STREETS 


CHICAGO 


Electric  BIdg. 
C  level  tSLnd 


Keystone  Telephone  Bldg. 
Phllc^delpKla 


A  SIDE  VIEW 


OF  THE 


STROIVIBERC-CARLSOIM 

TRANSMITTER 


We  will  gladly  mail  printed  matter  to  the  man 
who  wants  to  know  why  it  has  been  the 
standard  for  so  many  years.  We  also  mail  free 
our  "Combination  Telephone  Keys,"  they  will 
open  any  make  of  telephone. 

STROMBERG-GARLSONTEL.MFG.  CO., 


General  and  Eastern  Sales  Office, 

ROCHESTER,  N.  Y. 


Sales  Department, 

CHICAGO,  ILL. 


rHE  TELEPHONR  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "  RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 


leo 


ifetnber  of  the  American  Institute  ?f  Electrical  Engineers,  and  of  the  Institution  of  Electrical  Enaineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 


133  lllus-tra-tions,  Clo-th,  Hi&ncl- 


(^^Ic 


>rice  $1.00. 


Extract  from  Preface.— "This  little  bools  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.  The  time  lor  such  a  worli  is  not  yet  come.  But  It  Is 
felt  that  there  IS  a  demand  for  a  practical  book  on  telephone  worliing  and  management,  and  the  TEL  KPHONE  HAND-BOOK  Is  an  attempt  at  meeting  that  demand.  With  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  a^e  given  for  the  information  of  those  who  may  wish  to  engage  in  the  manufacture  of  telephones,  the 
book  is  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  dCBcribed  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  Its  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 


CHAPTER    1.    The  Invention  of  the  Telephone. 

2.  Souno    Waves.    Articulate    Speech. 

3.  Electric    Telephony.    The    Bell    Tele- 

phone. 

4.  The  Microphone. 

5.  Current    Induction.      Electromagnetic 

Induction. 

6.  The    Induction    Coll:    Its    Dse    In    the 

Telephone    Transmitter. 

7.  The  Complete  Telephone  Circuit. 

8.  Magnet  Telephones. 

9.  The   Bell    Telephone   Receiver. 

10.  other  forms  of  Magnet  Telephones. 

11.  The  Gower,  Ader  and  D'Arsonval  Re- 

ceivers, Mercadler's  Bi-Telephone. 

12.  The  Siemens,  Kotyra,  Neumayer  and 

Bottcher    Receivers. 


CHAPTER  13. 

14. 
16. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 
2S. 

27. 


-CONTENTS 

Carbon  Transmitters. 

The   Blake   Transmitter. 

The    Lone    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The  Cuttriss   Transmitter. 

Various    European    Transmitters- 

The  Efficiency  of  Carbon  Transmit- 
ters. 

Batteries  for  Telephone  Work. 

Open  Circuit  Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone   Line   Construction. 


S9. 
40. 
42. 


FnMi»hed  ana  for  fiaie  by  ELECTRICIAN  PUBLISHING  CO..  510  Marauette  Buildine,  ttiicaeo 


EDyone  can  understand  and  learn  from  it 
tlie  entire  electrical  fraternity. 


Metallic  Circuit. 

Underground  Wires 

Lightning   Arresters. 

Inside  Wiring. 

Instailatiop  of  Te'^phone  Instru- 
ments. 

InspecUon  and  Maintenance. 

The  Condenser;  Its  Use  In  Telephony. 

Eie^ieromy^netic  Retardation. 

Exchange  Worlilng. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex   Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    AppendlT.. 


THE  SURVIVAL  OF  THE   FITTEST 

Takes  place  in  every  city  or  town  wliere  two  telephone  companies  compete  for  patronage. 


The.! 

company 

^vhicK 

gives 

the  best 

service 

will  survive 

AUTOMATIC    ELECTRIC    CO. 


The  best  telephone  service  in  the 
world    to-day    is  Automatic,  and 
we  installed  the  exchanges  which 
give  it. 
From   these  facts   draw  a  moral. 


CHICAGO,    U.    S.    A. 
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Use  a  Little  Regularly. 

It  keeps  Scale  ofT,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


OEIAIRBORIM     DRtJO    &    OMEIVIIOAL.    \A/OIRICS 


120  LIBERTY  STREET    NEW  YORK. 


I0.BRANCH.OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


I  IXON'S  Pure  Fla-ke  Gra.phite  overlays  and  glazes  with  a 
coating  of  remarkable  smoothness,  the  mioute  roughness  of  metal 
surfaces,  thus  attacking  Friction  at  its  Origin.  You  may  find  many 
new  uses  for  Dixon's  Graphites.    Booklet  I25C  sets  forth  many  now 

'    accepted.    Write  for  it  and  a  sample. 

JOSEPH    DIXON   CRUCIBLE  CO..  Jersey  City.  New  Jersey 


JEFFREY  1^  CHAINS 


FOR  CATALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO 
CCLUMBUS,OHI0. 


BEST  ON  EARTH. 


For  Electric  Work 

REGULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOGUE  H 


Then  compare  U  with  some  Oas  Engine 
band  books  thai  cost  $L00. 


BURGER  AUTOMATIC. 


WooHey 
Foundry  &  Mach.  Works 

Box  400f  Anderson,  ind. 
U.  S.  A. 


In  supplying  boilers  with  hot 
purifiea  water,  thus  keeping  a 
larger  lieating  surface,  as  well 
as  meeting  sudden  demands 
for  power,  the 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel — one  of  the  greatest  expenses  of  a  plant,  is  reducej 
fromio  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufaciurers  in  the  U.  S.  A. 


IIATTEA^VAX,    N.    Y. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


ARE  YOU  LOOKING  FOR  MONEY? 

I£  so.  buy  WALRATH  Q4S  OR  GASOLINE  ENGINES 

and  get  light  on  ihe  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

Ii  wUl  produce  as  Eood  a  com- 
mercial light  as  that  of  an  auto- 
matlcsteam  engine,  either  belted 
or  direct  connected  pentrator. 
Simple,  Economical  and  Reliable. 

tend  for  Catalogue  W. 

MARINETTE  IRON 
WORKS  MFG.  CO., 

MARINETTE,  WIS. 

AGENCIES— 
801  Fisher  Building,  Chlcaeo.        619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

Mackay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong.  Carlisle  &.  Hammond  Co.,  Cleveland. 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


REG.TRADE  MARKS 


JAojMm/J&io»m 


The  Phosphor  Bronze  SmeltingCo.Iimited, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,  SHEETS,  ETC. 

—  DELTA    METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole:  Makers  IN  THE  U.S. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,   REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  JHFO.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  In 
our  550-paEe  catalogue  No.  14.    Send  f«r  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


IVI 


EIMGI^AIMD     E 

MANUFACTURERS  OF 

Kiinery  f^r   Irtsulating  El^ctri 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


Brciding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


I    \A/iro3 

'ering  Braiders 

PROVIDENCE,  R.  I.,  U.  S.  A. 


»•«*•»( 


SAMSON  TURBINE 

Vou  can  SAVE  MONEY  if  you  will  use  a  SAMSON  to 
drive  your  GENERATOR,  because  the  SAMSON  attains 
a  QUICKER  SPEED  than  any  other  turbine  operating 
under  the  same  conditions.  This  allows  the  use  of 
LIGHTER  and  consequently  CHEAPER  TRANSMIS- 
SION AIACHINERY. 

WRITE    DEFT.    D   FOR  CATALOG. 

JAMES    LEFFEL   &  00.,  Springfield,  o„,o, 
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Alloway  Electric  Co 

Contracting  Electrical    Engineers, 

1551  Marquette  Building, 
TeL  Randolph  801.  CHICAGO. 


ARNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineers,  Contractor  for  Complete 

Electric  Plants.    Results  Guaranteed. 

I  SUITE  1539.  MARQITETTE  BLDG.,  CHICAGO. 

NEW  YORK  OFFICE:  711  TRANSIT  BLDG. 


[BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
\  Complete  Telephone  Exchanges  Built  and  M&- 

\  terial  Furnished. 

■  Cable  Construction  and  Undorprnund  Conduit 

1  Cjnstnu'tion  a  Specialty. 

I  Room  wr.,  iKi  Adams  Street.       CFIICAGO,   ILL. 


CHAS.  L.  BROWN, 

Contracting  Electrical  Engineer. 

804  Fisher  Building, 
Telephone  Harrison  3698.       CHICAGO. 


A  WEEKLY 
REPRESENTATION! 

in  this  "Director)'"  enables  engi- 1 
neers  to  keep  before  all  possible  [ 
customers. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOBS, 

Sewers.  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty. 
Room  ao,  88  E.  WuBtilngton  St . .  CHICAGO,  ELL.  | 


.. miner.  H.  J.  MInblnniclc. 

PrtB- and  Treas.  Sec.  andQen'lSup't. 

General  Engineering 

C„       Ttjit  Consulting  and 

U.,     X  xlHi    ContractlngEnglneers.  , 

Telephonea.ElectrlcLIftht.PowerTranflmlision  i 
Suite  1112.135ADA5IHST,,  CHICAGO.  ' 

Long  Distance  Telei'h I  >    .'Ctrntral  478. 


tmmM^s^^^Si 


Humphrey,     Henry    H.,j 
i  CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  :;hemical  Eldg.,      ST.  LOUIS. 


I  Long  Distance  Phone  Central  2UB. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
SPKClAtTiES— Central  Station  Heating  Plants. 
I  Water   WorkB  Steam  Plants,  Electric  Light, 
I  Gas  and  Street  Railway  Plants. 
I  T220-21  Marquette  Building,   CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGINEERS 

Design,  Confltmct  and  Operate  Railway,  Light, 
Power  aud  Hydraulic  Plants. 
Examinations  and  Reports. 
New  York  Life  Building,      .     CHICAGO,  ILL. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
PlaDB,  Spedflcatlona  and  Supenrtalon  of  In- 
etallatlon  of  complete  telephone  pl&nta* 
Special  Reports  on  Telephono 
Properties  and  Apparatus, 

I  411  Electrical  Bldg..  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMStnS 

AMERICAN   INSTITUTE  OF   ELECTRICAL    ENGINEERS 

AMERICAN   8091ETY    OF    MECHANICAL    CNGINEERB 

AMERICAN    SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,    WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


....BINDERS.... 

FOR  THE 

Western  Electrician 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


READ  THE 


ELECTRICAL  PAPER. 


i3nnf?!t?mm!f?!nnnnm!nnnn^??nninn!nn?nnnninnnn?i^ 


NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR   1904. 

-TEN  ^EN-rS  A.  ^OPV. 

Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING, 

CHICAGO. 


TiauiUiiauiuuauiuuauuiuaiauiuuiUiiUiiaiauiuiuiiaiE^ 
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Wf    Producin 

I    WholfiuUrs  ol 
^    Whift  Gsdar 


CEDAR  POLES 


From  1 6  F«et  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CHICASO. 


YftRDS  -  NEW  DUtUTH,M)WN.-  FtOODWOOO,  MINN.  -  WCU.ERS,MIN»I. 


Points  in  Wisconsin 
and  the  Nortiiwest 

are  covered  by  Wisconsin  Central  Railway's 
coriTenient.  solid,  wldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  cbalr 
.cars  and  modem  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  From), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluih.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS. C. POND, Gen'l  Pass.  Agf., Milwaukee, Wrs. 


THETELEPHONEHAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Uulldlng,  Chicago. 


CEDAR  POLES  AND  POSTS 

w^  Mueller  company 

Main  office  I2ii-I2-I3  Marquetfe  BulldinS 

CHICAGO. 


V ;  ;AVi£IAIIIJIIJra.f.lAI-JJ5L*J«V* 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &,  HILL  CO. 


'•NEW  TRAIN  SBRVIce  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


Standard  Electrical  Dictionary. 

By  prof.  T.  O'CONOR  sloane. 

Author  of  "Arithmetic  of  Electricity,"  "Flectrlcltj-  Slmplifled." 
■'Electric  Toy  Making,"  Etc. 

682  Pages,  393  Dlustrations.  Handsomely  bound  in  cloth,  Svo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to  Date 

and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  puhlishlnc;  the  "Standard  Electrical  Dictionary."  the  author 
has  adhered  to  what  the  work  purports  to  be,  exhaustlnf:  the 
subject  of  electrical  terms,  gtrlng  each  title  the  clearness  of  ex- 
planation necossarj'  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  deflned. 

A  practical  handbook  of  reference,  containing  deflnltlons  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  Is  absolutely  Indispensable  to  all  Id  any  way  Inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact.  It  should  be  in  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO..  610  Marquette  BIdg..  Chicago. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 


YAPDQ-  \  IDAHO. 
YARDS.  \  MOHTAMA. 


WESTERN  LUMBER  ft  POLE  CO., 


Main  Office,  DENVER,  COLO. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 
combined.    We  can  furnish  you  Id »  or  100,000  promptly.    Write  us  for  delivered  prices. 

:        :        Hattiesburg,  Miss. 


LEWIS  LUMBER  &  MFG.  CO., 


CEDAR 


WRITE 


POLES 


FOR 
PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


CEDAR  POLES  ?ED*'^s'iils"""= 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPfMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis.  Minn 
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THE    TIME    IS    SHORT 

Pole-planting  weather  will  soon  be  here. 

Wouldn't  it  be  well  to  write  us  for  prices  NOW  ? 

May  we  not  hear  from  you  ? 

'MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan. 

Pittsburg  Agents:  TIPPER  &  PATTON,  509  Empire  Building. 

Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH.  _     ■^■^■« 

Eleven  Pole  Yards  in  Michigan.  ■        ^^  ^^  ■ 

Wholesale  Producers  for  20  years. 


TIES. 


WESTERN 


SXEDARPOIES 

All  Lengths ANosizES 

LindsieyBros  Co. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  gio  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so.        ....... 


POLES  TIES 


CROSS  ARMS  AND  YELLOW  PINE 

)  to  order.    Write  us  your  requirements. 

MAUS  &  CO.,('"<=)420WainutSt.,  Philadelphia,  Pa. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stocit  Constantly  on  Hand 


Poles 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6IO  Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Micliigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  (or  Delivered  Prices. 


1PJi[M?UA^  (Vvu^XctA^U/  SA\\ywvftV  ^Jverw  ^      1pJU1X^^^J^^V  (vv^^'WWtWXwy.    ^Ae/iXM^ovWrWUcW. 


EIHORE-FOWLERJACOBSC 


E    S 


E    S 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Central  Manufaoturins:  Go. 


_^     ,    I       ,,        ,       Ckaltanooga, 
fc':i>Vl^riW^^rf=tWVTfffcrii         Teen. 

Tellow  Hae, 
Cross  Arms, 
Locust  Flis, 
OaK  FiS9,  Slectrlcal  Uoalliage,  Oak  Biaotets. 

LABOB   .*TOCK»  UN    HAND. 

DeUTered  prices  quoted,  F.  O.  B  cars,  your  city, 
In  any  quantity. 


LOSE  NOTIME 

in  delayed  deliveries. 

IF 

you    buy    your    cross-arms 
from  us 

YOU 

will  Ihiave  your  order  filled 
withiin   24   riours  from  our 
large    stock    in    our    ware- 
tiouse    at    Green    Point 
3rool<lyn. 

STANDARD  POLE  &  TIE  CO., 

Depeysler  and  Front  Sts.,  New  York. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  Marquette   BIdg.,  CHICAGO. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicag:o. 
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Westinghouse 

Type  D  Circuit  Breakers 

A  High=Qrade  Carbon=Break  Circuit  Breaker 

Made  in  One,  Two,  Three  and  Four  Pole  Combinations. 
For  250-Volt  D.  C,  or  440-Volt  A.  C.  Circuits. 

Designed  for  all  methods  of  tripping  required  in  practice,  as  follows: 


Overload. 

Underload. 

Over-Voltage. 

No-Voltage. 

Overload  and   Underload. 

Overload   and    No=Voltage. 

Overload   and  Over=Voltage. 


2-Pole,  100  Amp.,  2S6-Volt  D.  C. 
Underload  Release. 


3  Pole,  rOO  Amp.,  440-Volt  A.  C. 
Overload  Release. 


Small,  compact  design  occupying  little  space. 
No  Springs  to  get  out  of  order. 


Z-Pole,  400-Anip.,  2S0-Volt  D.  C. 
Overload  Release. 


No  complicated  or  hidden  mechanism,  the  entire  device 
being  open  to  inspection. 

All  screws  locked,  the  adjustments  few  and  permanent. 

Small  number  of  parts  made  mostly  from  punchings,  com= 
bining  strength,  lightness  and  smoothly  finished  surfaces. 

For  further  particulars  address 

Westinghouse  Electric  &  Mfg.  Co. 

Sales  Offices  ia  Every  Large  City  Pittsburg,      Pa. 

For  the  Dominion  of  Canada,  Canadian  Westlnghouse  Co.,  Limited,  Hamilton,  Ontario 
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DIRECT  AND  ALTERNATING  CURRENT 

GENERATORS 


FOR 


Central  Station  "«<«  Railway  Power  Houses 

BUILT  IN  CAPACITIES  UP  TO  1,500  K.  W. 


Armature  Core  for  300  K.  W.  Generator. 

Excellence  of  Ventilation  is  a  Noticeable  Feature  of  Our  Apparatus. 

NATIONAL  ELECTRIC  COMPANY 


New  York:  t3S  Broadway 
Chicago:  Old  Colony  BIdg. 
Pittsburg:  Gellatly  &  Co. 


General  Sales  Office  and  Works: 

MILWAUKEE 


Seattle  and 

San  Francisco : 

Kllboume  &  Clark  Co. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  ,  . 


ONE  DOLLAR. 


No   technicalities.  Substantially  bound   in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


FORT  WAYNE 
ELECTRIC  WORKS 


WOOD"  LISHTING  AND  POWER  SYSTEMS 


Engine  Coupled  Generators 


Type  M  P  L  6-S0-27S  Generator. 

For  small  plants  furnishing  direct 
current  to  factories,  apartment  houses 
or  small  towns  for  lighting  or  power, 
the  small  engine-generator  unit  is  the 
logical  choice. 

Small  floor  space,  compact  construc- 
tion, silent  running,  efficient  operation 
and  economical  attendance  form  the 
basis  of  this  choice. 
Their  slower  speed  requires  more 
material  than  is  used  in  belted  genera- 
tors at  same  output.  This  increases 
first  cost  but  the  direct  connected 
unit  is  chosen  for  its  lower  operating 
expense  rather  than  for  low  first  cost. 
Our  Type  M  P  L  generators  are  well 
known  for  their  reliable  operation  and 
general  excellence.  They  can  be  seen 
in  operation  in  almost  every  state  in 
the  Union  in  above  construction. 
Sizes,  20  to  200  kilowatts,  125,  250, 
550  volts. 

Bulletins  1049  and  1050  will  tell  where 
and  why  they  are  in  operation.  Send 
postal  request.  194 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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1 

ALLIS-OHALMERS  CO.,  1 

CHICAGO,  U.  S.  A.                 1 

JtD 

^L 

sole  Builders       h 

REYNOLDS  1 
CORLISS      1 
ENGINES      I 

For  All               H 
Power  Purposes     ^| 

m 

^^■^tm 

B  ^'^m 

j-^-^ .  '.--I  ~^--' 

i^fL  .  J  *i"JBiji 

Reynolds  Cor 

iss  Engine. 

SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES.    ■ 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS.                     H 

VULCANIZED  FIBRE 

Higiiest  grades  for  electrical  iosulation  aod  mccbanlcal  puf pous,  in  sheet!, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


Kf    S 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


CHICAGO   REPRESENTATIVE. 

THE  SAFETY  DTSVLATED  WIRE  &  CABLE  CO., 

WORKS:  llyonne,  N.  J.  114-116  LIBERTY  STREET,  V.  T. 


W©».rrer\ 


Alternator 


11 


No  Collector  Rings 


No  Brushes 


We  Guarantee  What  We  Sell 


Sell   WKiiLt    We    GuaLra.ntee 


IJ^RJENl^TiilC^&H- 


SCk-ndusky,  O. 


SIUKTEVANI     SIURIE^!ANT 

ELECXmC 
MOTORS 


TO 


T3L  tj-In  small  and 
medium  sizes  jjJ 
Completely  enclosed 
Readily   portable 


B.F.STURIEVANTCO. 

BOSTOK.MASS. 

NEW  VORK  -  PHIIADELPHIA  -  CHICAGO 


Oto.  SPECIAUY:]{iSh  grade 
en^nes  of  medium  capacity 
for  high  or  low  pressure. 
60  sizes  under  200  H.P. 


B.F.STURIEVANTCO. 

BOSTOK.MASS. 

NEW  YORX  -  PHIIADIIPHIA  ■•  CKICASO 


L^TE^T 


=uo  :be= 


A'^mOVED 


This  ineb.ns 


—YOST- 
SOCKETS 


meet  blII 

CQDE 


R.EQV 


Oo(' 
iir. 

Hav    . 


/: 


xlt. . - 


ye 
Yost  Electric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


•Wolfe  4oioifeioioioioioioio4ojJoioioioioio4oio4oio;Jo^ 

^B>^.ck  Diamond  File  Works  ^ 


4^ 

Mi  *:st. 

♦J 

^  Twalvt 

^Q  Medals 

^  Awardid  at 

V\  International 

^f\  Expositions 


Inc.  1805. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


^  OUR  600D$l  ARE  OS  SAI.E  IN  EVERY  liEADINe  HARDWARE  ^     , 
4^  STORE  IX  TBE  UNITED  STATES  AND  CANADA.  ^ 


I   0.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


JOHN  A. 

ROEBLING'S 

SONS  GO. 

Insulated     ' 

^Elfe 

*      Bare 

Wire  of 

^^^^B 

Gopiier 

All  Kinds 

^^^^ 

Wire 

MAIN  OFFICE  AND 

WORKS  TRENTON,  N.  J. 

New  Yetk            Chicago 

Cleveland            San  Francisco 

Philidelpiila          Atiaele   1 

Vol,  nXIT.    $3.00  Per  Ahui. 


Copyright,  1903,  by  ElecCrlcian 
Fublisliing  Compaay,  Chicago. 


CHICAGO,  MiRCH  5, 1904. 


10  Cents  a  Copy. 


No.  10. 


SIIVIPLEiX.  WIRES  ANDCABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNOcRGflOUNO  AND  SUBMARINE. 

"""""r^husIn""^'      The  Simplex  Electrical  Co., 

144  Monadnock  Block,  CHICAGO.  I  lO  State  Sireet,  BOSTON,  MASS. 


1889— Paris  Slxposition, 
Uedal  for  Bublier  Insulation. 

1893— VTorld's  Fair, 
Medal  for  Rubber  Insnlation. 


THE  SXAKDAKD  FOB 

BUBBFB  IBTSITLATIOK. 

Sole  Manufacturers  of 

'"""•"Wires. 


Okonite  Wires,  Olconite  Tape,  Manson  Tape,  Candee  pfoof 
THE  OKONITE  CO.,  Ltd 

?'&Sch.«"'.  f  """s"*-        253  Broadway,  New  York. 


Geo.T.  Manson, Gan'l  SupV 
W.  H.  Hodglns.  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cablesi 

UNDERGROUND,  AERIAL,  SUBHARINE  AND  INSIDE  USE; 
TBLBPHONB,  TBLBaRAPH  AND  PIRB  ALARM  CABLB6. 

All  Wires  are  tested  at  Factory.  '     JONESBOBO,  INIK 


THOUSANDS  IN  USE. 

Motors.  M  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Hltbesl  Ouallly.     ReaionaUt  Prtu. 

THE  HOBARTELECTRIC  MFG. CO. 

TKOY,  OHIO. 

Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  f»r  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


,  Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or-Baro  Wire 'for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY.  PROVIDENCE,  RHODE  ISLAND. 


CHICAGO    INSULATED    WIRE   CO. 


152-154  LAKE  STR-EET. 


B&re  a».nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


Tnaec  Mann 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

OS^BMCLAy'sirIet.  '"^'''  '"'■<=■  ^<'  ("aBtory*  TRENTON.  ■.  %, 


STANDARD   UNDERGROUND   CABLE  CO. 


322  The  Rookery,     Westinghouse  Bldg., 
Chicago.  Pittsburg. 

Mills  Bldg.,  San  Pranclaco, 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa, 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposet. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Maaufacturers  of 

Eiectric  Qlobes  and  Shades,  both 
Arc  and  iacaadescent 

Inner  and  Outer  Qlobes  for  ail 
enclosed  irc  systems 

CATALOGUES    SENT    ON    REQUEST 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Chicago,  Sao  Francisco. 


SAVE   YOUR    EYES. 

THE  WARD  TYPEWRITER'S    DESK    LAMP 

•tends  on  tbe  desk  as  showD.  can  be  adjujted  to  throw  the 
light  wherever  desired.  Finished  in  nickel-plate,  old  brass, 
roUsbed  brass  or  oxidized  copper. 

Lamps  may  be  used  as  large  as  16  c.  p. 
Send  for  Illustrated  booklet  and  quotation  to 
Weslern  Representatives:  THOS.  G.  GRIER'CO..  128  W.  Jackson 
Blvd..  Chicago. 
-     ■         -  ■  ■■  McKENNEY   &   WATERBURV  CO.. 


New  England  Representatives: 
181   Franklin  St..  Boston 
Pennsylvania  Representatives: 
Junction,  Philadelphia,  or  lo 

McLEOO  WARD  &  CO  . 
27  Thames  St  .  New  York.        BEWARC  OF  SPURIOUS  IMITATIONS. 


H.   P.   WHIFE  CO.,   Ltd  ,  Wayne 
Sole  Mfrs.  and  Patentees, 


H.  N.  FENNER,  Prasldent 


J.  F.  BLAUVELT,  Agent 


IVI 


NE:\A/    EIMOL.AIMD 

MANUFACTURERS  OF 

cKiinery  for   Insula1:irtg 


RUSSELL  W.  KNICHT,  Treasurar 

IVI 


lec^ri 


I   ^A/^ir«»8 


Brt^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 


-INI 


304  PEARL  STREET, 


PROVIDENCE,  R.  i.,  U,  S.  A. 


WESTIIH  ElBcMcal  \n\n\m\  Co., 


Waverly  Park,  NEWARK,  N.  J 
"We  are  now  ofCoring  our 


New  Model  Low  Priced 
Portable  Instruments,  ""odei  e, 


*Weston  Portable  Type  E  Voltmeter. 


for  nse  wbere  tbe  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  is  not  necessary  or  desued. 

VOLTMETERS 

in  ranges  from  3  to  30O  Volts. 

AMMETERS 

in  ranges  from  1  to  25  Amperes. 

Self  contained  and  for  any  capacity  desired  in  connection 
with  external  shunts,  within  practical  limit. 

Send  for  Bulletin  No.  1  describing  these  instruments. 

Bbblin— European  Weston  Electrical  Instrument  Co  , 
Eitterstrasse,  No.  88. 

London— Elliott  Bros..  Century  Works.  Lewlsham. 

Pa-'IS.  France— E.  H.  Cadiot,  12  Rue  3t.  Georges. 

MEW  ITOKK  OFFICE— 74  Cortlandt  St. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  a^  EdLson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


O*  Cdvi 


Write  for  Booldet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFACTURING    COMPANY, 


New  Tort  Office,  83  Chambers  Street. 


Factory,  Orange.  New  Jersey,  U.  S.  A. 


Ctllcago  Office,  301  Wabash  ATenae. 
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A  PAYING  PROPOSITION 

THE  TOLL  EQUIPMENT 


No  telephone  exchange  can  hope  to   be   a   factor   in    the   telephone   situation    to-day   unless   it   has   connection    with 
the   outside   world. 


Our  No,  A2474  C&blnet, 
A  Two-posltlon  Toll  Board  Recently  Furnished  a  Leading  Independent  Company. 

An   exchange   to   be   a   valuable   and    important   factor   in    the    commercial    and    social    community    must    be    con- 
nected  with    other   exchanges. 


Two  Sections  of  Our  No.  A2474  Cabinet. 
AnotKer  Toll  Board  Recently  Built  for  One  of  tl\e  Independents. 


It  is  impossible  to  give  too  much  attention  in  selecting  this  portion  of  the  exchange  equipment.  It  is  by  all  means 
advisable  to  employ  a  company  having  experienced  engineers  and  the  proper  facilities  for  building  apparatus  to  meet 
special  requirements.     We  are  always  glad  to  mail  printed  matter  to  interested  parties. 

Stromberg-Carlson  Telephone  Mfg.  Co. 


Gen'l  and  Eastern  0(ftce,  Rochester,  N.  Y. 


Sales  Dept.,  Chicago,  III. 


March  5,  1904 
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TheElectric  StorageBatteryCo 

PHILADELPHIA 

MANUFACTURER    OF   THE 

"Cblonbe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PNiee    LISTS    AND    SESGniPTIVI    BULLKTINS    FOSWAHDEO   UPON    ftlttUCST. 


-SALES  OFFICBS- 


Philadelphia,  New  York,  Bostok,  Chicago,  Baltimore.  St.  Lonls.  San  Feahcisco.         Cleveland,  Canada,  Havana.  Cuba, 

AUeglieny  Ave.        100  Broadway.        60  State  St.      Marquette  Bids.    Philadelphia      Walnwrlght  Bldg.  Elalto  Bldg.         Citizens'  Bldg.         Tanadlan  General        G.  F.  Greenwood.  Manager, 

and  19th  St.  AUephpny  Ava.  and  19th  St.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


The  Fessenden  Wireless  Telegraph  System 

The  National  Electric  Signalling  Company  has  brought  suit  in  the  United  States 
Circuit  Court,  Southern  Dist.  of  New  York,  U.  S.  A.,  against  the  DeForest  Wire- 
less Telegraph  Company,  the  American  DeForest  Company,  Abraham  White, 
president  of  said  companies,  and  Lee  DeForest,  Scientific  Director,  for  infringement 
of  Letters  Patent  of  the  United  States  of  America  Reissue,  No.  12,115^  of  May  26, 
1903,  to  Reginald  A.  Fessenden.  This  patent  is  for  the  well-known  Fessenden 
liquid  barreter  or  receiver  for  wireless  telegraphy,  the  monopoly  of  which  is  con- 
trolled by  the  National  Electric  Signalling  Company,  Washington,  D.  C,  U.  S.  A. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  al|  kinds  and  for  all  purposes. 


NORTHWESTERN  ELECTRIC  CO. 

7  1    W.  Washington  Street,  CHICAGO. 

DYNAMOS   AND   MOTORS 

REPAIR  WORK  A  SPECIALTY 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  Ingenuity  and  sklllei!  workmanship,  It  is  sold  at  a  price  10  low  as  to  necessitate  eternal 
vigilance  In  cutting  costs  to  a  minlmim.  A  successful  lamp  maiuficturer  can  not  afford  to  eiperlment  with  poor  materials.  This  explains  ihe  popularity  of 

408  N.  J.  R.  R.  Ave..  NEWARtt ,  N.  J.  I  20  LIBERTY  ST.,  NEW  YORK.  ■ 


IIMUIVI 


We  Duy  an« 

Refine 
Platinum 
Scrap  alsoi 


Akron  Electrical  Mfg.  Co 

illen  Company,  L.  B 15 

Allls-Cbalmers  Company       30 

Alloway  Electric  Co — 

AJphaduct  Mfg.  Co 11 

American  Battery  Co 15 

A.merlcan  Circular  Loom  Co.  1 
American  Conduit  Company .  8 

Amer.  District  Sieam  Co 18 

Amer.  Electrical  Heater  Co..— 

Amer.  El,  Telephone  Co 18 

American  Electrical  Works..  15 
Amer.  Inaul.  Wire  &  Cable  Co.— 

Amer.  Platinum  Works 4 

Amer.  Steel  &  Wire  Company  8 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.PowerStat.  C0.-25 
Automatic  Electric  Co. 7 

Babcock  <fe  Wilcox  Co 23 

Bain,  FoT^e 16 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 25 

Barnett  Company,  G.  &  H 30 

Beardslee  Chandelier  Mfg.  Co.  14 

Berthold  &  Jenning3 26 

Big  Four  Route 23 

Bossert  El.  Construction  Go.  .10 
Brooks,  Hall  L 27 

Brown  Electrical    Construc- 
tion Co 25 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 25 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 11 

Butterfield,  J.  F — 

Byllesby  &  Co.,  H.  M 25 

Byrne  Const.  Co.,  M.  P — 

C  irney  Bros.  Co 27 

C  antral  Electric  Co 5 

(iftntral  Manufacturing  Co..  .— 
Cent.  Stat.  Improvement  Co.. 16 
Century  Electric  Co — 


ALPI^ABETICAL    INDEX    TO    ADVERTISEMENTS. 


Chicago  Die  &  Electric  Co. .  .— 

Chicago  Edison  Co 4,  16 

Chic.  Fuse  Wire  &  Mtg.  Go...— 
Chicago  Glass  Novelty  Co.  ...11 
iihlcago  Insulattd  Wire  Co..  1 

Chicago  Mica  Co 14 

Clark  Wlrel.Tel&  Tel  Co., T.E.18 
Columbia  Incand.  Lamp  Co.. 21 
Columbus  Storage  Bat'ryCo.lO 

Consumers  Carbon  Co 3 

Continuous  Kail  Joint  Com- 
pany of  America 10 

CoolidgeCo.,  Marshall  H.... 26 

Couch  Co.,  S.  H 10 

Crescent  Co u 

Crescent  Ins.  wire  &  Cbl.  Co.— 
Crocker- Wheeler  Company. .  19 

Crouse-Hlnds  Co — 

Crowe  Metal  Mfg.  Co 14 

Cutler-Hammer  Mfg.  Co 11 

Cutter  Elec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.  24 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co. .  .  4 
Dison  Crucible  Co..  Joseph.. 24 

Drake  &  Co.,  Fredlk  J — 

Duncan  Electric  Mfg.  Co....— 
Dustln  Co. ,  Chas.  E 17 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 4,  14 

Edison  Mfg.Company i 

Edwards  &  Co la 

Egan,  J.  J 11 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute.  14 

Electric  Appliance  Co 14 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  20 

Empire  Wire  Co 16 

Ewing-Merkla  Electric  Co.. .10 

FahnestockTransmltterCo...  5 


Fibre  Conduit  Co 15 

Field,  C.  J 9 

"Kor  Sale"  Advertisements.. 16 
Ft.  Wayne  Elec.  Works..  Inc29 
Fostoria    Incand.   Lamp  Co.— 

Fowler,  John  H 27 

Fowler-Jacobs  Company 27 

Freeman  &  Co. ,  Ernest 25 

General  Electric  Co 9 

General  Engineering  Co.The.25 
General    Incandescent     Arc 

Light  Company 28 

General  Incand.  Lamp  Co ....  — 
Gould  Storage  Battery  Co....— 

Gradstone  &Co.,  M 18 

Gt.  West. Smelt. &  Refining  Co.16 
Green  Fuel  Economizer  Co . . — 
Gregory  Electric  Company  ..16 


Haller  Machine  Co 

Hanson  &  Tunelius  Mach.Co. 

Hart  Mfg.  Co 

Harvey.  W.  H 

Hartford   Steam    Boiler    In- 
spection &  Insurance  Co . . . 
Hazard  Manufacturing  Co. .. 

HipwellMfg.Co 

Hobart  Elec.  Mfg.  Company.. 

Hoffman,  G.  W 

Holmes  Fibre- Graph.  Co 

Hopkins  &  Co.,  A.  P 

Hornaday.  J.  P.  A  Co 

Humphrey,  Henry  H 


24 

30 
10 

16 
21 
26 

25 
25 

Illinois  Electric  Specialty  Co.23 
Incandescent  Electric  Light 

Manipulator  Company 7 

Indiana  Rub.  &  Ins.  W.  Cc.l,  13 
India  Rubber  &  Gutta  Percha 

Insulating  Company lO 

International  Tel.  Mfg.  Co.  ..  7 

Ithaca  Elec.  Novelty  Co 7 

Jackion,  D.  C.  &  W.  B 25 

Jaudus  Electric  Co   — 

Jeffrey  Manufacturing  Co 24 


Jewell  Electrical  Inst.  Co  —  — 
JohDs-Manville  Co..  H.  W.    .— 

Johnston.  Thomas  J 15 

Jones  Perpetual  Ledger  Co.  ..15 

Kartavert  Manufacturing  Co.30 
Kellogg  Switchboard  &  Sup- 
ply Company 11,  27 

KesterElec.  Mfg.  Co 15 

Eleln  &  Sons,  Mathlas. ..  15,  22 

Kohler  Brothers 25 

Kuhlman  Electric  Co 95 

Lang  Electric  Co.,  The  J U 

Leather  Preserv.  M.  Corp....— 

Leffel  &  Co.,  James 24 

Lewis  Lumber  &  Mfg.  Co 27 

Lindfiley  Brothers  Company.. 26 

Loud's  Sons  Co. ,  H.  M 27 

Lowell  Model  Co 14 

Machado  &  Roller 7 

Maltby  Lumber  Company..  .27 

Manhattan  El. Supply  Co l 

Marinette  Gas  Engine  Co 24 

Matthews  &  Bros.,  W.  N 15 

Maus  A  Co..  H.  H 27 

McLennan  &  Company.  E..  ..14 

McLeod.  Ward  &  Co 1 

Mechanical  Appliance  C» 24 

Medora  Milling  Co 27 

Mica  Insulator  Company 14 

Minnesota  Electric  Co 17 

MlBcellaneous  Advs 16 

Monarch  Fire  Appl.  Co 18 

Monon  Railroad — 

Monson  Burmah  Slate  Co ....  18 

Moon  Mfg.  Co.,  The 7 

Mueller  Company,  William.. 27 

Munsell  A  Co.,  Eugene — 

Murdock  &  Co..  W.  J 18 

National  Carbon  Oo — 

National  Electric  Co 29 

National  Elec.  Signalling  Co.  3 
National  India  Rubber  Co. . .  — 


National  Tel.  Supply  Co 5 

New  England  Butt  Co I 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 15 

Nickel  Plate  Road — 

Northern  Eleci'l  Mfg.  Co. ...14 
Northwestern  Electric  Co. . .  3 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company.  The  I 

Olds  Gasoline  Engine  Works24 

Pacific  Coast  Pole  Co 27 

Page&HlU  Co 27 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  A  Refl.  Co.  — 

Pass  &  Seymour  Inc — 

Pennsylvania  R.  R — 

Pheian,  D.  W 27 

Phillips,  Eugene  F 35 

Phillips  Insulated  Wire  Co..  15 

Phoenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 24 

Pierson  Electric  Co — 

Pignolet.  L.  M 14 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 27 

Porter  Cedar  Company 26 

Prometheus  Elec.  Co 10 

Helslnger,  Hugo 7 

Reynolds  El.  Flasher  Mfg.Co.IO 

Roche.  William 17 

Boebling'B  Sons  Co.,  J.  A 30 


Safety  Ins.  Wire  A  Cable  Co.  14 

Sargent  &  Lnndy 25 

Sawyer-Man  Elec.  Company. - 

Schott,  W.  H 25 

Seaman,  J.  H 10 

Shelby  Electric  Company  . .  .— 

Simplex  Electrical  Co.,  The., 

Simplex  EUec.  Heating  Co.  ..18  ' 

Smith.  Milton  M 17  [  Yost  Electric  Mfg.  Co 30 


Spies  E  ectric  Co 22 

Sprsgue  Electric  Company..  14 

Standard  Elec'l  Mfg.  Co 11 

Standard  Tie  Company 26 

Standard  Underg.  cable  Co..  1 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 25 

Sterling  A  Son,  W.  C 28 

Sterling  Electrical  Mfg.  Co..  14 

Sterling  Varnish  Co.,  The 16 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 2 

Sturtevant  Company,  B»  F..  30 
Swedlsh-AmerlcanTeL  Co.  .25 

Tod  Company,  William 23 

Toney  Cedar  Company. 26 

Trumbull  Elec.  Co 15 

Valentlne-CIark  Co.,  The  ...27 
Varley  Duplex  Magnet  Co...  I 
VtUcauized  Fiber  Company. .  30 

Wabash  R.  B — 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj  .,..16 

Warren  Elee.  Mfg.  Co 14 

Wesco  Supply  Co — 

Western  Electric  Company..  — 

Western  EL  Supply  Co 23 

Western  Lumber  A  Pole  Co..C6 
Westinghouse      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  1 

Whitmore.  A.  E 28 

Wllmerdlng.  aH 25 

Wisconsin  Central  Ry 26 

WooUey  Fdy.  A  Mach.  Wts..— 
Woroosier Company.  C  fl...  S8 
Wrigley  a:  Co..  Th05 83 


X^oi?    Ols.s«il£i6d    XxxCL&:x,    of    A.CL-srG:a^±^^xx:xGX^'t»    See    f*0.s:e    &• 
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MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


G.E. 


Co. 


EDISON  TELEPHONE  LAMPS 


ARE  THE 


STANDARD  FOR  VISUAL  SIGNALS 


They  save  the  exchange  time  and  money  because 
every  lamp  is  perfect — sure  to  fit — sure  to  burn. 
The   life   is   extremely   long — running  into   years. 


Be    sure    to    get    the    EDISON 


Edison   Decorative  &   Miniature   Lamp   Department 


GENERAL  ELECTRIC  COHPANY 


HARRISON,  N.  J. 


iOWKFRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  OHIce:  McKay  Eogloeerlns  Co.,  U9  Broadway 


Platinum 


In  Sheet  or  Wire  for  ill  Purposes. 

SCRAP  PURCHASED. 

AMERICAN  PLATINUM  WORKS 

CHAS.;, ENGELHARD,  Gen.    Mgr. 
251 10:255. New  Jersey  B.  B.  Ave.,' Newaik,  N.  J. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEY  StITX0NC4RB0]VCaM]^J^, 


LANCASTER,  O. 

OUR  ENCLOSEO  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  sawpiEs. 


March  5,  1904 


WESTERN    ELECTRICIAN 


THE  TIME  IS  RIPE  TO  ORDER 

CONSTRUCTION   MATERIAL 


Uj^iiaBa^s 


CET    OUR    PRICES 

264-266-268-270  FIFTH  AVENUE,  CHICAGO 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

.DOWN  '^*^^ 

HERE  Fahnesfock  Transmiiter  Co. 

74  Cortlandt  Street 
NEW    YORK    CITY 


PRESS 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.60. 

ELECTRICIAN  PUBLISHING  CO., 
810  Marquette  Building,  •  •  OMIOAOO 


STANLEY  MACNETIC  SUSPENSION  WATTMETERS 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

F-|^OA-riNG  Cm)  NO    F-RICTION 

IIM   ^VIR  ^^^  NO    \A/E^kR 


(D 


PACIFIC  COAST 

INO.  MARTIN  i  00.,  -         San  Francisco 

Colorado,  Idaho,  Mon!ana,  Wyoming,  New 
Mexico,  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Denver, 


STANLEY  INSTRUMENT  COMPANY 

Gt.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO,  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  des  Itallens, 

Paris,  Franco. 
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American  Steel  &  Wire  Co. 


Chlca|o 


New  York 


WorcesUr 


Denver 


San  Francisco 


BARE   AND    INSULATED 

ELECTRICAL  WIRES 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Joaefi  Ptjrpetual  Ledger  Co. 
Adlusters,  Cord. 

Ciescent  co. 

Incandes  El.  Lt.  Manlp  Co. 

Seaman,  J.  H. 
Adjiuterfl,  Inc.  fjampa. 

Inc.  El.  Lt.  Manipulator  Co. 
Anchors  (TeL  &  TeL) 

Matthews  &  Bro..  W.  N. 
Annunr.totQrg. 

Central  Electric  Co. 

Edwards  A  Company. 

Electric  Appliance  Co 

Manhattan  Elec,  Supply  Co. 

Moon  MfB  Co. 
fcWesco  Supply  Co. 

Weaiern  Electric  Co. 

Western  Elec.  Supply  Co. 

Batteries  &x>d  Jars. 

cen^l  Electric  Co. 
Columl)usStorai;e  BatleryCo. 
JjJdlBOIi  Mfg.  Co. 
EdwardB  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Roche,  Wm. 
Wesco  Supply  Co. 
Weatern  Electric  Co. 
Western  Elec.  Supply  Co. 

B&UBi  Bjuzers,  Etc 

Central  Electric  Co. 
Edwarda  A  Co. 
Electric  APDllftnce  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Belt  Dressing. 
UUon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Leather'preserver  Mfg.  Corp. 
BlovFers. 

StuneTant  Co..  B.  F. 
Boiler  Compoaads. 

Dearborn  Drug  s,  Chem.  WbL8. 
HoUera. 

Babcoct  A  Wllcoi  Co. 
UUnolB  Maintenance  Co. 

Bolts,  Togffle. 

Wrigley  A  Co.,Thos. 

Boofefl.  ElectrlcaL 

Drake  A  Co..  Fred'k  J . 
Electrician  Publishing  Co. 

BjraAhe«, 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre -Graphite  Co. 

Wwtem  Electric  Company. 
Cable  Haasera. 

JJatlonal  Tel.  Supply  Co. 

Smith,  Milton  M. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cablei) 
Cft^bDns,     Points    and 

naiea. 

Central  Electric  Co. 

Cfelcflgo  Edison  Co. 

Consumers  Carbon  Co. 

DlOkey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Belalnger.  Hago. 

Wesco  Supply  Co. 

Western  ETeot.  Supply  Co. 

New  England  Butt  Co. 
I^holiui. 

jeBro?  Mfg.  Co. 
cn^oilt  Breakers. 

Outier-Hammer  Mfg.  Co. 

Cutter  Elec.  A  M|g.  Oo. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

WestlncbouHe  El.  A  Mfer.  Co. 
Clatchps.  Ellectrical  and 

mechanical 

Akron  Electrical  Mfg.  Co. 
Caol   and   Aalies     Band- 

uns  SEaontnery. 

Jeffrey  Mfg.  Co. 
Colls  and  lUCaflcnets. 

Varley  Duplex  Magnet  Co. 

WeBtem  Electric  Co. 
Commutator  Componnd. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLflnnan  A  Co..  K. 
Commatator Trains  De- 
vice. 

Akron  Electrical  Mfg.  Co 


CfUkdnlt  and  Conduits. 

Aipnauuct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Coaipany. 

American  Stone  Conduit  Co. 

tJBiitfal  Electric  Uo. 

b:leiftfte  Appliance  Co. 
Z^Flber  Conduit  Co. 

ideld.  C.  J. 

Plttaburg  Sewer  Pipe  A  Con- 
duit Co 

Spra^ue  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Bods,  Coupling. 

Cope.  T.  J. 
Contractors  and  Electrle 

Iil«ht  Plants. 

Bullock  Ei.  Mfg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc. 

General  Eleculc  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  EleaAMfg.Co. 
Cross-Arms,     Pins     and 

Brackets. 

Bennold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Ecdeston  Lumber  Co. 

Mannattan  Elec.  Supply  Co. 

Standard  Pole  A  Tie  Co. 

Towers  Pin  &  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cnt-Onts  and  Bewitches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Ulnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Weetern  Electric  Co. 

Western  Elect.  Supply  Co, 

Westlnghonse  El.  A  SUg.  Co. 
Bynamos  and  Slotors. 

Akron  electrical  .Mf;<.  Co. 

iJuUock  Elec.  Mfg.  Co. 

Central  EleCtrlc  Co. 

Century  Electric  Co. 

CrooKeT-Wbeeler  Co. 

DustlnCo.,  Chas  E. 

Ewlng-MerkJe  Elec.  Co. 

Ft.  myne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  MalutenancB  Co. 

Mecnanicai  Appliance  Co 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Sprague  Electric  Co. 

Stow  ManufaCttirlni;  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfe.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supnlv  Co. 

Western  Elfectrlc  Co. 

Weetern  Elect.  Supply  Co. 

Westloghouae  :R1.  A  Mfg.  Co. 
Eccnomlzers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heatlnx  Appl. 

American  Elec.  Heater  Cb. 

Prometheus  Elec.  Co. 

Simples  Elec.  Heating  Co. 

Western  Electric  Co. 
Blectrlc  Rail\rajs. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and   Mechan- 
ical Engineers. 

AUoway  Electric  Co. 
Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co.  W.  K. 
Brown  Electl  Const.  Co. 
Bryan.  Wm.  H 
Butterfield  J.  P. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co..  M.  P. 
Freeman  &  Co..  Ernest. 
General  EnglneeringCo.,The 


Harvey.  W.  H. 
Hornaday,  .T.  P.  .v  Co. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfc:.  Co. 
^argent  &  Lundy. 
schDtt,  W.  H. 
Stanton.  Le  Roy  W. 
Wllmerdlng,  C.  H. 
Electrical  Instrnjuents. 
(Becordiog  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  M  f i^.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks..  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  L'lectrlc  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  &  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-PlatluK   9Iach*y. 

Crocker-Wheeler  Company. 

General  Electric  Co. 
Elevators- CouTcyors. 

Jeffrey  Mfg.  Co. 
Eniclnes,  «]}as  and  Caso- 

Uue. 

Lowell  Model  Co. 

Marlnelte  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works 

Woolley  Fdy.  A  Mach.  Wks. 
Engines,  s^team. 

AUls-Chatmers  Company. 

Dustin  Co.,  Cbas.  E. 

lUlnoia  Maintenance  Co. 

Sturtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters. 

Gradstone  A  Co..  :*I. 
Fans  and  Fan  Slotors. 

central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mtg.  Co. 

Ewlng-Merlile  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturfevant  Co.,  B.  F. 

Wesco  Suppjy  Co. 

Western  Eleclrlc  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mtg.  Co. 
Fibre. 

KBrtavert  Mfg.  Co. 

Vulcanized   Fibre  Co. 
Files. 

Bamett  Co..  G.  &  H. 
Fire  Extingnlshers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flasbers. 

Ualier  Machine  Co. 

RevnoldsEI.  Flasher  Mfg.Co. 
Flexible  iShafts. 

Stow  Mfg.Co. 
Forges. 

SttmovantCo-.B.  F. 
Fuses  and  Fuse  TV'ire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  &  W.  Fuse  Company. 

■^lectric  Appliance  Co. 

Johns-ManviUe  Co.,  n.  W. 

Manhattan  Elec.  Supply  Co 

Wesco  'iupply  Co. 

Western  Kiectnc  Company. 

A'estern  Elect.  Supply  Co. 
Gienerators. 

.\Kron  Electrical  Mfg.  Co. 
Grkobes,    Reflectors    and 
Shades. 

Kostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

McLeod.  Ward  A  Co. 

Pardrldge  Shade  A  Refi.  Co. 

Phoenli  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co..  Jos. 

Holmes  Fibre- Graphite  Co. 


Ueatinc   (Exhanut 
»^team). 

Amtr.  iJisirlct  Steam  Co. 
Heating     and     VentUat- 
ins  Apparatus. 

Stanevani  Co..  B.  F. 
Bnlders,  Inc.  LamPS. 

incandesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford    steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatinc  llaehinerv^. 

Han^ion  &  Tunellus  Mach. Co. 
New  England  Butt  Co. 
lusulators  and   Insnlat- 
Ume  Jloterials. 

.Vkron  Eleclncal  Mfi.'.  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc  Arc  Light  Co. 

Indiana  Rub.  A  Ina.  w^ira  Co. 

Johns- ManvlUe  Co..  H.  W. 

Kartavert  Mfe.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkonlteCo,.  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co. 

Jandus  Electric  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Limips,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

C(J^inbia  Incan.  Lamp  Oo. 

Eolson  Decorative  A   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sawyer- Man  EHec.  Co. 

Shelby  Electric  Co. 

Standard  Elec'l  Mfe.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Iiamps,      Incandescent— 

Beplacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Letters.  Metal 

Ilaller  Machine  Co. 

I«lshtniu>  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons.  Mathlas. 
Stae^net  Wires. 

(See  Wires  and  Cables.) 
Mechanical  Draft. 

Sturtevant  Co..  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co..  Eugene. 
Mining  Apparatus,  Elec. 

Crocker- Wlieeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 
Western  t,ieciric  Co. 
Westlnghouse  £1.  &  Mfg.  Co. 

Motors.  (See   Dynamos    and 

Motors  I 
\uui4*  elates. 

Crowe  Metal  Mfg.  Co. 
IVippers  and  Pliers. 

Rieln  &  Sons.  Mathlas. 
XovelticN,  Glass,  Elect'!. 

Chicago  Glass  Novelty  Co. 

Ithaca  Elect'l  Novelty  Co. 
Patent  Attorneys. 

Bain.  Foriie 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

Amerlcjin  Platioum  Works. 

Baker  &  Company. 
Poled  and  Ties. 

Berthold  &  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

CooUdge  Co.,  Marshall  H. 

Eccleston  Lumber  Co. 

Fowler,  John  H, 

Fowler-Jacobi  Company. 

Hopkins  A  Co.,  A.  P. 

Kelloge  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Llndaley  faros.  Co. 

Loua's  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Maus  ACo..  H.  H. 

Medora  Milling  Co. 

Mueller  Company.   William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Perrizo  A  Soni. 

Phelan.  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Standard  Tie  Company. 

Sterling  &  Son,  W.  0. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Western  Lumber  A  Pole  Co, 

Whitmore.  A.  E. 

Worcester  Co..  C.  H 
Polish  (Metal). 

Allen  Co..  Inc..  L.  B. 

Hoffman.  Geo.  W 
Poirer  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 
Bail  Bonds. 

American  steel  &  Wire  Co. 
Rail  Joints. 

Contlnuoos  Rail  Joint  Com- 
pany of  America. 
Beflners. 
Gt  West.Smelt.  A  Refining  Co 

Be-^'^lndine— Bepalrs. 

Chicago  Edison  Oo. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Plerson  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Schools  and  Colleges. 

Electrical  Engineer  Inst. 
tSecond-Band  Mach*y. 

Cent.  Slut.  Improvement  Co. 

Duetln  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  S  Bro..  W.  N. 

Northwestern  Electric  Co. 

Plerson  Electric  Co. 

Walsh's  Sons  4  Co. 
misns.  Electric 

Haller  Machine  Co. 
tilate. 

Monson  Burmah  Slate  Co. 

Sockets  &  Keceptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 

tSolderlne   t^ticks.  Salts 
and  Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speaklns   Tubes. 
Central  Electric  Co. 
Edwards  iS;  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 


Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Specialties,      Electrical 

MfffN   and  Desif^nerH 

Halier  Macniue  Co. 
Speed  Indicators. 

Weston  EloctrlcalJnst.  Co. 
Springs. 

American  Steel  A  Wire  Co. 
Storage  Batteries. 

Ajnerican  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

Ewlng-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co, 

Western  Electric  Co. 

Wefitern  Elect.  Supply  Co. 
Switchboards. 

Crouse-Hlnds  Co. 

Gen.  Incand.   \rc  Light  Co. 

Walker  Electric  Co. 
Telephones.     Telephone 

Matc^al    and   SwltcE- 

boarda. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Conch  i.'o.,  S.  H. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltcfib.   A  Sup.  Co. 

Lang  Elect'l  Co..  The  .7. 

Mannattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  .  The. 

Murdock,  Wm.  J. 

National  Elec.  Signalling  Co. 
Spies  Electric  Co. 
Stromberg-CarisonTel.M.Co. 
Swedish-American  Tel.  Co. 

Wesco  Supi>ly  Co. 

Weatern  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 
Klein  A  Sons.  Mathlas. 

Western  Electric  Co. 
Transfti  rpiers. 
Central  Electric  Company. 
Crocker- Wheeler  Company. 
Ft.  Wayne  Elec.  Works,  Inc 
General  Electric  Ca 
Qreeory  Electric  Ca 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  C^o. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co 
TmckB.  Electric  Car. 
General  Electric  Co. 
Westlnghouse  El.  A   Mfg.Co 
Turbines.  %VaterU' heels 

Leffel  ilfc  Co..  Jas. 
Famishes. 

Sterllnp  Varnish  Co. 
Vulcanized  Fibre. 
Vulcanized  Fibre  Co. 
WirelessTel.Apparatns. 
ClarkWIrel.TelATel.Co.T.E. 
National  Elec  SignalUngCo. 
Wires  and  Cables-Mag- 
net Wlx^S. 

American  Electrical  Works. 
Amer.  InsuL  Wire  A  Cable  Co. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup,  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
OkonlteCo.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
RoebllM's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  t'able  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  <'o 
WeHt«m  Electric  CompAny. 
Western  Bleo.  Supply  Oo. 
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MIOMI 


IMUERIMI 


O A R  BO  N  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MABK* 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  chicag 


The  Incandescent  Lamp  Raplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
■t  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St..      Boston.  Mass. 

ELECTRIC  MOTOR 

TheRlENCO  motor  runs  at  high 
Hpeed  when  connected  to  one  cell 
of  almost  any  kind  of  battery.  It 
rotates  In  olthpr  direction  and  is 
reversed  >  Ithout  chanKing  con- 
nections. It  is  iltted  with  KFOoved 
pulley.  Price  60  cejita;  post^ 
aee  and  packing  1.^  centa. 

Ithaca  Electric  Novelty  Co. 
Box  49,  Ithaca,  N   Y. 


Pittsburg  Sewer  Pipe  &  Conduit  Company  ] 

Manufacturers  of 

HP^^^^^H 

VITRIFIED 

■Httlpijji^^H 

CLAY 

^^^^^C:     f  'K'"'''  '     '                           jHj^^^^^^^B 

CONDUITS 

■HfiM%a«H^.;       HliiflHH 

IN  1,  2,  3,  4  AND  6  DUCT. 

^pupi 

Superior  Conduits  for  under- 
ground wires  a  specialty. 

General  Office  and   Factory: 
PITTSBURG,    KAN.             < 

Branch  Office  and  Sale  Yard:    2417   Easf    18th    S 

treet,  KANSAS  CITY,   MO.           i 

INTERNATIONAl 

Mechanical  Self=Restoring 
Drop  Switchboard. 

A  PERFECT  APPARATUS. 

Made  In  any  desired  capacity. 

Sample  parts  and  quotations  on  reque$t. 

INTERNATIONAL 
TELEPHONE  MANUFACTDRINfi  CO., 

CHICAGO,  U.  S.  A. 


Announcement 


THE  WHITNEY  ELECTRICAL  INSTRUMENT  CO.  announces 
that  it  has  opened  in  its  new  factory  at   Penacook,    N.    H.,   a   separate 

INSTRUMENT  REPAIR  DEPARTMENT 

for  the  repair  and  calibration  of  all  classes  and  makes  of  electrical 
measuring  instruments,  including  voltmeters,  ammeters,  wattmeters, 
ohmmeters,  testing  sets,  galvanometers,  etc.  Our  special  facilities  in- 
sure the  highest  grade  of  work,  prompt  deliveries  and  low  prices. 


MAC H ADO  cS-  ROLLER, 

203  Broadway,  New   York  City. 


Qeaeral  Safes  Office, 


Whitney  Electrical  Instrument  Company. 


WILL  YOU  TAKE  THE  PEOPLE'S  WORD? 


Subscribers  in  the  following  cities  will  tell  you  that 
Automatic  telephone  service  is  the  best: 

CHICAGO,   ILL.  COLUMBUS,   CA. 

GRAND   RAPIDS,    MICH.  CLEBURNE,   TEX. 

PORTLAND,    MAINE  DAYTON,   OHIO 

FALL   RIVER,    MASS.  ST.  MARYS,  OHIO 

NEW   BEDFORD,    MASS.  MEOFORD,  WIS. 

AUGUSTA,   GA.  MANCHESTER,   lA. 

ALBUQUERQUE,   N.   M.  PRINCETON,  N.  J. 

And  Many  Others 


AUTOMATIC    ELECTRIC   COMPANY, 


CHICAGO,  U.  S.  A. 
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BITUMINIZED 
FIBER  CONDUIT 


FOR 


UNDERGROUND  CDNSTRUCTION 

ELECTROLYSIS-PROOF    ::    ::  WATER-PROOF 


A  SMOOTH  LAMINATED  INSULATOR 
OF     UNCHANGING    DURABILITY 

Forming  a  continuous  sealed  duct  from  manhole  to  manhole,  impervious 
to  moisture  and  through  which  leaking  gas  cannot  penetrate,  v  The 
slightest  abrasion  of  cables  is  an  impossibility,  v  The  highest  expert 
electrical  engineering  talent  is  recognizing  and  testifying  to  the  certain 
advance  and  advantage  of  our  system  of  subway  construction  over  all 
previous  methods,  v  It  saves  sixty  per  centum  of  freight  and  handling 
charges  and  twenty  per  centum  of  construction  cost,  v  This  conduit  is 
made  on  electrical  lines,  v  All  sizes  i  inch  to  10  inches  interior  diameter, 
in  seven-foot  lengths,     v     Bends  of  all  angles.  ::        ::        ::        ::        ::        :: 

FOR     ILLUSTRATED     BOOK     AND     INFORMATION     APPLY  TO 


AMERICAN    CONDUIT   COMPANY 


1  70  Broadway,  New  York,  N.  Y.: 


336  Macy  St.,  Los  Angeles,  Cal. 


Manhattan  BIdg.,  Chicago,  III. 
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FIELD  CLAY  CONDUITS 


Order  novif  tor 
your  1904  re- 
quiremenis  antt 
assure  PROMPT 
DELIVERY  ana 
FAVORABLE 
prices. 


Com)vit4 


Made 
Right 

Soid 
Rigitt 


Our  CONDUITS  are  MANUFACTURED  at  that  CELEBRATED  Clay  Center 
BRAZIL.,      I  N  D  . 
Also  in  OHIO,  PENNSYLVANIA  and  NEW  JERSEY 

^J  WESTERN    AGENCIES:  f^  ■  B"|E 

^    F.B.  BAOT& CO.,  1504  Monadnock Block, Chicago, III.  ^^^mm^\.  o^,c,^s 

^    W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,  Ohio  29    BROADWAY,  NEW  YORK 

V; 
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THE  GENERAL  ELECTRIC  COMPANY 
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General  Electric  Single  Phase  60  Cycle  Induction  Motors 

1  to  15  horsepower 


These  motors  combine  high  power  factors  and  efficiency. 
Full  load  starting  torque. 
Small  starting  current. 

Promptly  delivered  in  all  sizes. 


Write  for  information. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnoclc  Block.  Sales  Offices  in  all  Large  Cities. 
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NO.  12 

FOR  INTERIOR  SYSTEMS 

Fitted    with  our   "Justrite"   Switch 
and  our  "Workrite"  button. 
Has  iron  back  for  cable  and  splices. 
Absolutely  the  leader  of  all  inter- 
communicating telephones. 

Bulletins  and   Diagrams  Free. 

S.  H.  COUCH  CO., 

172  PEARL  STREET,  BOSTON,  MASS. 


BEST  IN  THE  WORLD. 

Write  for  fQll  particulars. 

Reynolds  Elec.  Flasher  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


C: 


PROMETHEUS 

ELECTRIC    HEATING    and 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


ACTUAL 
SIZE 


3  O  M, 


fee 


Yes. 

A  Tele 

pbooe 

On 

Thirty 

Days' 

Trial! 

We  know  words  can'i  -describe  thfi  efficiency  and 
beauty  of  this  InstruniBnl;  tberefore,  we  are  willing  lo 
lei  jou  see  It.  because  It  can  then  be  better  apprecleif  d. 
Tbe  woodwork  is  of  handsome  design  and  flnlso.  The 
generator,  transmitter  and  receiver  are  mechanically 
perfect,  and  electrically  coireci,  aod  our  guarantee  on 
this  Inbtrument  goes  on  forever.  It  la  not  simply  a 
guarantee  for  a  week,  a  month  or  a  year,  but  at  any 
time  after  you  hare  purchased  this  Instrument  we  wlU 
replace  any  )iart  that  should  prove  defective,  when 
operating  under  proper  mAoagement  and  oormal 
coDdltlone. 

Isn't  tbis  a  pretty  (Hever  offer  T  We  Will  send  it  on 
(rial.  free.  Examine  It.  test  It.  and  then  tf  we  are  not 
correct  lo  our  statements,  send  It  back  and  ve  «U1  pay 
tbe  diargee.    Our  prices  are  rlglit  toa 

lEwiNe-NERKLEEuaRicG; 

'  ST.  LOUI5.  USA. 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 
moving socket.  Easi  ly  attached 

Bample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS.  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES :    CENTURY  BLDG  ,  NEWARK.  N.J, 

OVER  FIFTEEN  THOUSAND 

(15,0001  MILES  IN  USE. 

^il>  HiEbest  Award  in  its  Class  at  Paris  Exposition, 
1900.  and  Pan-American  Exposition,  Buffalo. 
1901. 


HIPWELL 

ENCLOSED 

ARC  LA 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY   THEM. 

HIPWELL  MNFC.  CO. 

ALLEGHENY,      PA. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JITSrCTIOW  BOXES, 
S^VITCHBOABDS,   PAJOEL    BOABDi^,   SWITCHES,   ETC 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


IX 


Authorized  Manufacturers  of  th* 
:XIBI-E    TUBI 


\A/II 


11  The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
IB  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Clenwood  Works, 

YOIMKI 


;rs,  im-  y. 
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YOU  CAN'T  LOSE 

Send  For  Free  Sample  of 
J.  J.  EgSQ's  Acme  Commutator  Compoacd. 


J.J.CGAN'S       ^W^ 
ACMf  '  COMMUTE  TOH  ^M 
COMPOUND.  ^^  j 

'So  sparking— will  not  gum. 

No  cuiting— commutator  always  bright. 

Will  prevent  unnecessary  wear  of  the 

commutator  and  increases  erticlency  of 

machine.    50c  per  stick.    S500  per  doz. 

All  Supply  Houses  or 

J.   J.    EOArii, 

,    Agents  Wanted.  683  W.  OliloSI.,  Cblcago. 


THE  RADIAIVI 


Glass  Push 
BUTTON 

Newest  and  Best. 

Can  be  seen  In  the 
darkest  night  re- 
flectlnc  the  faint- 
est light.  No 
burnlshln(?  need- 
ed. Always  brlpht 
-never  tarnlahes. 
Cover  Js  made  of 
plass,  gilded  on 
under  side,  the 
gold  being  tired 
Into  the  glass. 
For  sale  by 
Supply  Houses  or 
Manufacturers, 


Chicago  Glas6  Novelty  Co., 


t.^mbM)£U. 


Wi     .T^  ;'"^"'^tCHC^C^T  CO.    CHICAGO.  "  , 

mmr  Ci*se8nt  Soldering  Sticjt 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  and  Plastic,  Not  Brittle ! 


Entlrtly  different  from  any  other;  no  waste; 
sputtering;  nocorrosion. 
CRESCENT  CO.,  403   OMAHA   BLDC,  CHICAGO. 


»*» 


(i 


STAR"  ■"CANDESCENT  > 


LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     Br    THE    MOST    SKILLED    WORKMEN. 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Niles,  Ohio. 


^** 


it 


ALPHADUGT 


55 


The    biehest    achievement   In   the  art   of 
interior  conduit  construction. 


^'^J±o„ 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  GO. 

622  West  22d  Street,  New  Yorl(. 
303  Fisher  Building.  Chicago. 


r(bi 


■Quality" 


WM,, 

m 


Switches 
Switchboards 
Panel  Boards 


Lang  switches  are  a  product  of  experi- 
ence, skilled  labor  and  the  best  ma- 
terials.     Large    stock.      Complete    line. 

Our  Switchboard  department  is  equipped 
to  build  Switchboards  of  all  kinds.  Esti- 
mates and  designs  furnished  upon  request. 

Panel  Boards, Tablet  Boards,  Cabinets, 
Fuse  Blocks,   etc.  :  :         :  :         :  ; 

SEND  FOR  1904  CATALOGUE 


triE  J.LANG  ELECTRIC  COMPANY 

18INDIANA  ST.  rHiranr,.. 


im 


cmCAGOjn 


iiUiMal 


Bullock  Electric  Manufacturing  Company 


CINCINNATI,  OHIO,  U.  S.  A. 


Radial  Drill  Driven  by  Bullock  Type  "N"  Motor. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


WESTERN     ELECTRICIAN  March  5,  1904 


KELLOGG— 

The    TelepKorve    Apparatus 

for 

StrerwgtK 

Longevity 

Eleg^Lrvce 

Reliability 

Ecorvomy 


If    yovi    ^vaLnt    the    best    in    Telephones 
write  \is  for  quotSLtions 


Kellogg     Switchboacrd     OlFicI 
Supply    Company 

GR.EEN  AND  CONGRESS   STREETS.  -  -  CHICAGO 

Electric  Building,  Clevela-nd.  Keystone  Telephone  Building,  Philadelphia. 
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PARANITE 


,^c.n-\pk 


r^lBphnnEandlelEgrap 


h 


rROM 


■■  i 


%.W^ 


WIRES 


^^m 


S;^SUFACTL^£pJ  ^_     ^ 


~mjxf 


RUBBER  COVERED  WIRE  AND  CABLES,  ELECTRIC  LIGHT 

UNDERGROUND, TELEGRAPH   AND  TELEPHONE  WIRE  AND    CABLE5 

r/0\I:SBOnO,  INDIANA . 


No.   19,  Single  Conductor,  Plain.     List  No.  532. 


No.   \^,  Single  Conductor,  Braided.     List  No.  533. 


No.   J  9,  Duplex  Twisted,  Plain.     List  No.  534. 


No.    I",  Duplex   Twisted,  Saturated   Braid.     List   No.  535. 


No.   I'',  Duplex  Braided  and  Twisted.     List  No.  537. 


No.   19,  Duplex  Braided  and  Twisted.     List  No.  536. 


IN  ORDERING,  GIVE  LIST  NUMBER. 


THE  ABOVE  SAMPLE  CARD  &  PRICES 
CAN  BE  HAD  FOR  THE  ASKING 
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GREENWOOD  SAFETY 
WIRE  GUARD 

Has  inner  lamp  guard  wires  that  hold  the  lamp  directly 
in  center  of  outer  heavy  guard.  These  inner  wires 
are  connected  at  top  and  center  of  outer  guard,  the 
upper  connection  being  in  the  form  of  a  spring,  which, 
when  guard  receives  a  knock,  gives  just  enough  to 
remove  force  of  blow  from  lamp. 
Higher  in  price  but  they  break  no  lamps. 
They  require  no  shadeholder. 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL  SUPPLIES' 


92  and  94  W.  Van  Buren  Street, 


CHICAGO 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  ajid  Candelabra  Sockets 
and  Rece^tit^cles. 


EDISON   DECORATIVE  &   MINIATURE   LAMP   DEPT., 

Qeneral  Electric  Company,  Harrlion,  N.  J. 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 


ORIGINATORS. 


CHICAGO. 


NEW  YORK. 


ELECTRICAL  ENGINEER- 
ING 1AUGHT   BY   MAIL. 

Write  for  our  free  Illustrated  Book. 

"Caa  I  Become  aD  Electrical  Eaglaeer?'* 

We  teach  Electrical  Engineerinir,  Elec- 
tric Llghtintr,  Electric  Railways,  Mechan- 
ical    EaizineeriDc.    Mechanical    Drawing, 
InetituCe 

Electrical  Engineer  Institute. 
Deot.  K.  240-242  W.  23(1  St.,  New  York. 


WE  PUT  THE  MICA-POOL  OUT  OF  BUSINESS. 


CHICAGO  MICA  Co, 


VALPARAISO,  IND. 


andMICABOND. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

vpcSSL'jTlid  '"''  Testing  Batteries  and  Battery 

>L.i.*p.^ir^  Circuits,  Locating  FaultB, 

I   ^     A,  Groimds,  etc. 

\;r   ^^,  RELIABLE.        ACCURATE. 

'  Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  Y. 


GASOLINE  MOTOR  CASTINGS 

-FOH- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


Wa^rrerv 


Alternator 


Acme  of 
Electrical  Perfectlor\ 

NecKa^rvlc&I  Simplicity 
ReguleLtlon     Efflolervcy 

Ir\ 

Single  PhB^se  Two  Phfvse 

Three  PhB.se 

Single  Voltage    Double  Voltage 


We  Guarantee  What  We  Sell 

.  AND  .  .  . 

Sell    WhsLt    We    GuaLra^ivtee 

1j^RRENl^C™c]p.^. 

Sa^ndxisky,  O. 


IMC3»^T 


IHEF2INI    A.v=»r=»t^v*tK-r\j^ 

DIRECT  CURRENT 
DYNAMOS    AND   MOTORS 

Compact,  Simple,  Trustworthy,  Economical 

In  Operation 

Superior 

Get  Generator  Bulletin  No.   2530 

Northern  Electrical  Mfg.  Co.,  Madison,  Wis.,  U.S.A. 

ENOINBEHS  MANUFACTURERS 


BEARDSLEE  CHANDELIER  MFiG  CO.-'^^Mi'VA'r^"^ 

GAS  &  ELECTRIC   FIXTURES -""-"^  TRADE. 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutatorm  to  Uam 


The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  (he  commutator  In  good  condition  and 
FREVh,NT  CUTTING. 


Fcrnww  FJOKuS^        -^ 


BO  Cts.  per  Stick,    $B.OO  per  Doxen, 

For  Sale  by  nil  Supply  Houses,  or 
FREE,  Sample  Stick. 


Absolutely  will  ffot  Gum 
The  Bruehes  ■  .  ■ 


K,  Mclennan  &  go,. 

Solo  Manufacturers, 
900  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


JN^^KJI 


"Cf/iCASO. 

f|AlEPl^TE5 


BEST  qUALITY  LOWEST  PRICE. 


m 

DO   YOU? 

e 

/1\ 

BUV      LAMPS-OR^RUV      CANDLE      POWER 

/¥\ 

^^... 

1ft     "S^      (THIS   LAMP  1      -^     ._ 
'"     ^^     ^AVERAGES)       ^^        '^ 

^.."-(iy.. 

*'  Ou   '- 

THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

■'"    TL     "" 

STERLING     SPECtQL 

NIW   ,OK.     K     ..                              w.««i;»,  O.                               I^IC.OO.   .11- 

neOULAR       TYPE 

''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     iC\LJS-riN     &     CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  ENSULiATED  WIRE  &  CABLE  CO., 

WORKS:  (ayonne,  N.I.  114-110  LIBERTY  ISTBEET,  K.  V. 


DIRECT  CURRENT 


GENERATORS 


For  Light  and  Power 


SUPERIOR 

in  every  respect,  our  gen- 
erators have  a  high  effi- 
ciency, great  durability  and 
the  best  commercial  value. 

Write  for  New  Bulletin  No.  10514 

SPRAGUE 

ELECTRIC  COMPANY 


Qeneral  Offices: 
527-531  West  34th  Street,  New  York. 


Chicago  Office:  Fisher  Bld^. 


March  5,   1904 


WESTERN    ELECTRICIAN 


IS 


FRANK  N.  PHILLIPS.  Pmesident. 
C.  H.  WAQENSEIL,   TREAaunCR. 


EUQCNE  F.  PHILLIPS,  C.  ROWLAND  PHILLIPS.  ViCE-PniS. 

GENERAL  Manager.  C.  n.  REMINGTON,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROTIDEIBCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  magnet,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  I'oEK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donotioe.  82  Lake  St. 

MoNTBEAi  Branch,  Eugene  F.  Phillips'  Electrical  WorltB. 
MAIN  OFriCES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATEMTQ 

U, S.  &  FOREIGN  rit  I  Lll  I  0 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


11  STORAGE 
CELLS 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  I!  Pine  Street,    -    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


"AMERICAN 


ARE  THE  BEST.     Send  for  dncrlpllH  CIrculv. 

AMERICAN  BATTERY  CO., 

EGT-D  ias9.  t7t  S.  Clinton  St.,  Chicago. 


TRACTION  COMPANIES 

TELL  US  THAT 

STOMBAUGH   GUY   ANCHORS 

SAVE  THEM   FROM  $1.75  to  $2.00 

PER  ANCHORAGE. 

IT  IS  PARTLY  BECAUSE 

THEY  SCREW  IN  LIKE  A  CORKSCREW. 


m^ 


603  CARLETON  BLDC. 


WRITE  US  FOR  INFORMATION. 

W.  N.  MATTHEWS  &  BRO. 

DISTRIBUTERS 


ST.  LOUIS 


FIBRE  CONDUIT 

THE  FIBRE  CONDUIT  CO. 
Orangeburg,  N.  Y. 


FOR  UNDERRROUND  WIRES 

OF 
HIGH   OR   LOW   POTENTIALS 

CHICAGO  OFFICE 

I760   Monadnock   BIcfg. 


HANSON  &TUNELIUS  MACHINE  CO. 

DeelgnerB  and  Builders  ot 

Insulating,    Cabling 

acd  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago, 


:);B6olilet''Spldering  Sense';'  describes-. 

/^/j.p:■;  SOVe  MAKERS,    /,;xi'^ 

S^lI534  CoiumfaIaAye;:«HiCAciP 


^& 


M.KLCIN   &  50N- 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders, 

,   MATHIAS  KLEIN  &  SONS. 

Vl  W.  Van  Buren  St.,  Chicago,  III. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


Our  IntercKab.ngea^ble   Ledtf  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  yours.    Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  tbeir  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO..  ^""^  ''ISi^kkS?  ^"' 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES-LIBOR-TIHE-MONEY. 
FLUX- 


jj_jji_j_j_n 


*    Ci-'  '  J  -I  -'  '  '  J  -'-'-J 

ACTUAL     Size 
FATEHTKO. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'O    CO., 

264  So.  Jefferson   Slreel,   CHICAGO,   ILL. 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114.  116  &  IIS  Liberty  St.,  New  lork. 


BRANCHES:  {,„<|5J',^f^»^ 6^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


^mrmmifimmffrm 


ONEQF  OUR   SPECIALTIES 


iiimSiii 


NATIONAL  CODE  STANOARO 

'0.  K."  Weatherproof  Wire.   1*1  High  Grade  in  Every  Respect. 


Combination    Switch. 


Slow -Burning  Weatherproof  W'  Neat 
and  Slow -Burning  Wire,    i/'  Tnen. 


WTJ^^^T"^  III 

^^VfOVJ^^^^         Prices  and  Samples  on  Application.  II 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


Double  Pole. 
Save  Space.  \\f 


Approved  by 
National 
Board 
Undar- 
writers. 

SEND     FOR    COMPLETE    CATALOG. 


TRUMBULL  ELECTRIC  MFG.CO. 

PLAINVILLE.  CONN. 


i6 
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tVAJJTTED,  FOR  SALiE  ami 
nmOar  WAST  •OI^VHIN  advtrtist- 
mtnts  {jo  uiorda  »r  Uss),  S'-S^  «» 
insertion;  additional  vjords  jc  each 
POSITIOBT  WAJTTED  advertise- 
nents  ijc  -words  or  less),  S/.oo  an  in- 
tertion\    additional  u/ords  sc  each. 

POSITION      WANTED. 

A  No.  1  armature  winder  and  repair 
worker  on  motors,  generators,  commutator 
fields,  etc.  Can  locate  trouble  and  work 
without  assistance.  Electric  railroad  com- 
pany preferred  :  IS  years*  experience  ;  best 
of  references.  BOX  312.  care  of  Western 
Electrician.    510   Marquette   Bldii..    Chicago. 


POSITION      WANTED. 

By  esperienced  bookkeeper,  I'S  years  of 
age;  at  present  employed  as  bookkeeper  and 
cashier  for  electric-light  and  power  plant; 
esperienced    in    reading    meters.         Address 

BOX    437.    Georgetown.    :S-    '.'. 


POSITION     WANTED 

As  superintendent  of  electric-light  or 
municipal  water  and  light  plant,  by  young 
man  with  technical  education  and  ten  years' 
practical  experience  from  lineman  to  super- 
intendent. Would  accept  position  as  travel- 
ing salesman  for  electrical  supply  house. 
References  given.  Address  BOX  301.  care 
Western  Electrician,  510  Marquette  Bldg.. 
Chicago. 

POSITION      WANTED. 

Engineer,  electrician  and  machinist,  all 
around  man  ;  competent  of  holding  any  po- 
sition in  the  above  lines ;  have  tools  and 
test  instruments ;  also  have  Chicago  and 
western  licenses  and  recommendations;  20 
years'  experience ;  have  family ;  37  years 
old :  temperate.  L.  J.  DOW.  ilaster  Me- 
chanic H.   &  R.  Mines.  Fo!?om.   Cat. 

POSITION      WANTED. 

As  superintendent  or  head  electriolin  In  some 
electric  or  power  plant  in  city  from  2.000  to 
5,000.  Southern  Pacific  slates  preferred.  Thirty- 
one  years  old.  married;  have  had  12  years"  ex- 
perience with  direct  and  single  2  and  3  phase 
systems.  Can  read  meters  and  repair  arc  lamps. 
Employed  at  present  as  superintendent  of  the 
Goodla'nd  Electric  Light  Plant.  References. 
Address  GLEN  O.  THARP.  Goodland.  Ind. 


POSITION     WANTED. 

Young  man  of  25,  with  two  years'  experience 
as  electrician  In  large  manufacturing  plant, 
having  care  of  D.  C.  et^uIpment.  wiring,  etc. 
Student  of  the  International  Correspondence 
School.  Good  references.  Address  ROX  314, 
care  Western  Elecirician,  510  Marquette  Bldg.. 
Chicago. 


WANTED. 

Armature  winder  to  work  at  once  on  an  inter- 
urban  road  In  Western  Michigan.  Apply  at 
once,  addressing  BOX  313,  care  Western  Elec- 
trician, 510  Marquette  Bldg..  Chicago. 


WANTED. 

Tbr«e  experienced  Incandescent  lamp  eales- 
DBO,  by  an  old  and  well-eatablished  company  not 
In  the  trust.  Appllcanti  will  please  state  age, 
aperlence  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician.  510  Marquette 
Hldg..  Chicago. 


WANTED. 


A  man  of  good  habits,  able  to  take  care 
of  books  and  make  collections,  install  me- 
ters and  arc  lamps,  and  do  outside  and 
inside  wiring,  to  taJie  a  position  as  super- 
intendent of  an  electric-light  and  water- 
works plant  In  central  Michigan.  Ad- 
dress BOX  610.   Howell.   Mich. 


WANTED. 

Salesmen  to  sell  line  of  popular-priced 
electric,  gas  and  combination  fixtures.  May 
be  handled  as  side  line.  State  experience 
and  territory  traveled.  NATIONAL  STAMP- 
ING A^  ELECTRIC  WORKS.  US  Michigan 
Street.  Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  Bound  financial 
basis.  I  did  not  want  to  take  it  but  was  obliged 
to  and  now  want  to  sell  It.  New  generator  and 
thororuehly  overhauled  since  taking  possession. 
E.  E.  8ECOR,  Buffalo  Center,  Iowa. 


FOR   SALE. 


Direct-Connected  Engines  and  Genera- 
tors. Two  42-K.  W.,  Westinghouse  6-poIe, 
240-.volt  generators  to  12x12.  Allfree  au- 
tomatic engines.  290  r.  p.  m.  Perfect  con- 
dition. Immediate  delivery.  Low  price. 
JOHN   W.   COLE.   Providence,    R.    I. 


FOR   SALE. 

EleotrlcLight  Plant.  In  county  seat,  state  of 
Iowa.  Population  4,000.  Has  spare  unit  of 
engine  and  dynamo.  Plant  in  Jirst-class  shape. 
City  contract  and  making  money.  Good  mer- 
chandise business  in  connection  therewith.  It 
would  pay  Investors  to  look  Into  this  quick. 
Address  BOX  316.  care  of  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


FOR   SALE. 


At  a  bargain — One  50-light  T.  H.  arc 
machine,  complete  with  switchboard  in- 
struments ;  one  35  K.  W.  1.100-volt.  16,000- 
alt.  T.-H.  machine,  complete  with  exciter 
and  switchboard  instruments  :line  shaft, bear- 
ings, base  stone,  pulleys  and  belts  :  38  T.-H. 
arc  lamps.  K  type.  1.200  C.  P.  The  above 
is  a  complete  lighting  plant,  for  both  street 
and  commercial  lighting,  less  the  power, 
and  is  in  good  condition  and  guaranteed  bv 
us.  WASHINGTON  ILLUMINATING  CO.. 
Washington,  Iowa. 


FOR   SALE. 


Electric  light  and  power  plant  In  a  western 
town  of  8.000  inhabitants:  operated  by  water 
power.  Valuable  franchise  and  contracts.  Fine 
field  for  expansion.  Net  income  fully  ten  per 
cent.  Price  S60,000  cash.  For  Information  ad- 
dress BOX  315,  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


FOR   SALE. 

Motor— 6  H.  P..  220  voits,  speed  675.  Motor— 
10  H.  p.,  220  volts,  speed  1.250.  Dynamo-85- 
light,  110  volts-  These  machines  are  almost 
new.  DELIVOUK  &  GEORGE,  133  S.Clinton 
St.,  Chicago. 


FOR  SALE. 

1,000  standard  Lamps,  Edison  base, 
brand  new.  including  200  Bryan-Marsh  Im- 
perial double-filament.  16-c.p..  110-volt.  at 
16  cents.  No.  14  rubber  wire,  .$7.75  per 
l.uOO  ft;  also  sockets,  arc  lamps  and  por- 
celain goods.  Write  at  once  for  samples 
and  prices.  Address  BOX  311,  care  West- 
ern Electrician.  510  Marquette  Bidg.,  Chi- 
cago. 


FOR  RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11.500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E. . I.  NOBLETT 
CO..  121st  and  Peoria  Sts.,  West  Pullman,  Chi- 
cago, IlL 


RUBBER   IVIA.TS 

FOR    SWITCHBOARDS. 
\A^>kL.siH-s  s^ras  a.  c:o. 

261  Washington  St..  NEWARK,  N.  J. 


On  receipt  of. 

10  CENTS 

We  will  send  you  a 

Western  Electriclaii 
looQllit  Scleiiile 

FOR   I904. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Bldg..  CHICAGO 


'GREGORY: 

^  ELECTRIC  cof 

■54-62  S.CLINTON  5T.  CHICAGO 

All  dynamos,  moto'^,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  immediately: 

1  -400  K.  W.  Westinghouse  Alternator. 
1-200    "      Stanley  Alternator. 
2-150    ■'      General  Electric  Alternators. 
3-120    " 

2-160  '■  Westinghouse  500  V.  Railway  Genera- 
tors. 
Largest  stock  of  second-band  electrical  appa- 
ratus in  this  country.  Kend  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  eruaranteed. 


Like  Finding  Money. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.    We  pay  the  highest  market  prices  for  this  material.    Wbat  have  you? 

We  manufacture  copper  bard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


Tc.  Established  le  years.  So 


MiaKimwdiJiitf, 


U.S. METAL  POLISn 


DLISHES  ALL  METALS.   Bb««c 


n3^MPLL5     CE^T      FREE 
GEcW-hOfFMAN 
295.E.W35MiNGT0HST-lHDJfiNflPULrS-lHD 


EMPIRE  WIRE  ^SrPANv, 

HAONET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


„.--„a,p^\  ROME,  t<<.   T. 


CHICAOO  OPFICB  ;  ^„  „,    „,  .,  „, .,  „_ 

AND  STOCK       I  *"  ^-   *^*^  BURBN  ST. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse.  400  R.  P.  M. 

20  H.  P.  Eddv.  1450  R.  P.  M. 

7VJ  H.  P.  General  Electric.  900  H.  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3i-J  H.  P.  Paragon,  1000 R.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P.  M. 

IH  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  LundeU,  1200  R.  P.  M. 


25  H.  P.  Crocker  Wheeler,  750  R.  P.  M. 

15  H.  P,  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

7VJ  H  P.  Crocker  Wheeler,  1575  R.  P.  M. 

7^4  H,  P.  Card,  775  R.  P.  M. 

6  H.  P.  C.  &  C  1030  R.  P.  M. 

6  H,  P.  Westinghouse.  1050  R.  P.  M. 

5  H,  P.  C.  &  C.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P,  M . 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing  Tarnish, 

Sterling  Black  Air  Drying  Tarnish, 

Sterling  Black  Core  Plate  Tarnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Brougham  St.,  Blackfrlars  Road,  Saiford,  Manchester,  Englantf, 


Pittsburg,  Pa..  U.S.A. 


-OFFICE   OF 

Town   Clerk 

BOiaDorTSCffTEES' 
Ai   T.   rtHKDOSBR 

A.  B.  KAUFlLiJJ.    ClkM 

r.rLM  I^3T^  inr. 

lAJxaX^v>^'»_  ©Xce^L^tf 


Sammitvitle  Ind, 


y]fnj-.J.?    ion,? 


CC  .  OC  ■}  Cik.i^--A-i-'>-^;ot/V 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    IMAIN    1280. 

OPEN    DAY   AND    NIGHT.       's 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


jMarch  5.   1904 
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ALWAYS    ON    GUARD 


CHAPMAN 

Lightning  arrester 

FOR 

Telephone  ScTelegraph  Lines, 
Minnesota  Electric  Co., 

MINNEAPOLIS.     MINN. 

PATENT  APPLIED    FOR 


Protect  Your  Lines  of  Communication 


THE  SMITH  MARLIN  CABLE  HANfiERJ 

The  vital  point  in  any  Martin  Cable  Hanger  | 
is  the  knot.  If  that  slips,  what  is  the  rest  of  3 
the  hanger  good  for?  Better  get  a  knot  3 
drawn  tight  by  special  machine  that  makes  1 
slipping  impossible.  One  Chicago  Contractor  3 
proved  this  by  potting  up  100,000  of  them  last  a 
season,  and  now  places  an  order  for  50,000  5 
more.  Large  cable  manufacturers  put  out 
e  over  75,000  with  their  orders  last  year  and  are  steadily  increasing  3 
e  their  orders.  Best  material  and  workmanship  throughout.  I  3 
C  never  do  poor  work  for  anybody.    It  will  pay  you  to  get  prices.  3 

I  MILTON  M.  SMITH,  ='E°vVN|!?rN:VLrf 


FOR  SALE. 

IMMEDIATE     DELIVERY. 
VERY   LOW   PRICES 

ENGINES. 

One  22,   1  40x60  Watts  Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
74  m.  face.    In  excellent  condition. 

One  23x48  Harris  Corliss,  left-hand  wtieel  16  ft.  diameter,  36  in.  face,  with  direct 
connected  condenser. 

One  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter.  36  in.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter,  30  in.  face. 

One  10,   1   18x20  Payne  tandem  compound    right-hand  wheel  9  ft.  G  In.  x  25  in., 
with  Knowles  condenser. 

Three  18^x18  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley 
each  86  in.  diameter,  16  In.  face. 

Two  18,   1   30x16  VVestinghouse  compound,  driv  ng  wheels  ft.  diameter,  25  in.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
diameter,  21i4  in.  face;  governor  wheel  82  in.  x  17  m. 

One  14x13  Armlngton  &;  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
42  in.  diameter,  12^  in.  face 

One  lOH,   1  16Hxl2    Armington   &    Sims    cross-compound,    governor  wheel   and 
driving  pulley  each  75  In.  diameter,  10  in.  face. 

One  13x12  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
62  in.  diameter,  12  In.  face. 

One  12x12  Watertown  center  crank,  driving  wheel  40  in,  diameter,  12H  In.  face; 
governor  wheel  60  in.  x  12H  in. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
50  in.  diameter,  12^^  in.  face. 

One  10x12  Armington  A  Sims  center  crank,  driving  pulley  74  In  diameter,  11  in. 
face,  governor  wneel  62  in.  x  lOf^  in. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  in.  diameter,  14  in.  face. 

One  7i8  Payne  center  crank,  driving  wheel  44  in.  diameter.  7  In.  face;  governor 

wheel  42  in.  x  7  In. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO  , 

I  I    Broadway,  NEW  YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 


STEVENS' 
MECHANICALCATECHISM 

PRACTICAL  KNOWLEDGE 

FOR 

Stationary  and  Harlne  En^lneerB,  Firemen.  Electricians,  riotormen,  Ice 
Machine  Men  and  Mechanics  In  General. 


New  and  Original.    All  IMtodern  Machinery  fully  described  and  explained.    Technical 

Points  made  Clear  by  Word  and  Drawing,    Qu«itlons  and  Answers 

for  Civil  Service  Examinations,  etc. 


SUBJECTS  TREATED: 


WATER,  STEAM,  COMBUSTION,  SMOKE  PREVENTION,  BOILERS,  BOILER 
CONSTRUCTION,  TESTING  AND  MANAGEMENT.  SAFETY  VALVES,  IN- 
JECTORS, PUMPS  AND  GOVERNORS,  STEAM  GAUGES,  LUBRICATORS, 
ENGINES,  COMMON  SLIDE  VALVE,  TANDEM  COMPOUND,  CROSS  COM- 
POUND. RECEIVER  ENGINES,  HOT  AIR  AND  COMPRESSED  AIR  EN- 
GINES, TRACTION  ENGINES.  ELECTRIC  ENGINES,  AUTOMATIC  AND 
CORLISS  ENGINES,  CONDENSERS,  JET  AND  SURFACE,  ECCENTRIC, 
BALANCED  SLIDE  VALVE,  LINK  MOTION,  HORSE  POWERS  IN  DETAIL,. 
INDICATOR,  REFRIGERATION,  ABSORPTION  AND  COMPRESSION  METH- 
ODS, BRINE  AND  DIRECT  EXPANSION  SYSTEMS,  PUMPS,  VALVES, 
TESTS,  TABLES.  AMMONIA,  AMMONIA  FITTINGS,  LIQUID  AIR,  MACHINE 
,SHOP  PRACTICE.  STANDARD  NUMBERS  AND  RULES.  PULLEY  SPEED 
'CALCULATION.  SQUARE  ROOT,  LEVERAGE,  ELECTRICITY.  DYNAMOS, 
ACCUMULATOR,  RHEOSTAT,  TRANSFORMER,  VARIETIES  OF  DYNAMOS, 
PARALLEL  AND  SERIES  WIRING.  THREE-WIRE  SYSTEM.  MANAGE- 
MENT AND  CARE  OF  ELECTRIC  PLANT,  REPAIRS.  ELECTRICAL  MEAS- 
UREMENTS, MOTORS,  STATIONARY,  TROLLEY  AND  THIRD  RAIL  SYS- 
TEMS, CONTROLLER,  ELECTRIC  LOCOMOTIVE.  ELECTRIC  HEATING 
AND  COOKING.  HOUSE  WIRING,  DIFFERENTIAL  GEAR,  FRICTION 
CLUTCH,  COMPOUND  CYLINDERS,  REVERSING  GEAR,  THE  STACKER. 
ALSO.  THE  ELEMENTS  OF  ALGEBRA  MADE  EAST. 

336  Pages.    240  Illustrations. 


T 
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tl^^^^p   $1.00.      Sent  anywhere  prepaid  on  receipt  of  price. 

Electrician  Publishing  Company, 

510  Marquette  BIdg.,  Chicago. 


New    Standard    Specialties. 


//  kept  out  of  the  sun,  la  a  cool  dry  place,  this  cell 
will  not  run  down  on  tbe  shelf  In  two  years,  and  at 
the  end  of  that  time  will  be  as  good  as  other  makes 
fresh  from  tbe  factory.  To  maintain  Its  superiority 
to  all  others,  no  expense  Is  spared,  and  only  tbe  best 
materials  and  chemicals  are  used  In  Its  manufacture. 

This  cell  win  save  tbe  consumer  money,  because 
a  fewer  number  will  perform  a  given  amount  of  work 
four  times  as  long  as  any  other  cell  of  equal  size. 


ELECTROMOTIVE  FORCE,  1.52  VOLTS. 
CURRENT,       -       14  T0 18  AMPERES. 


CATALOGUE  FOR  THE  ASKING. 


HOME  SEARCHLIGHTS  forinstantIjse 


QUICK, 

SAFE, 

CHEAP. 


By  pushing  a  button  a  steady,  brilliant,  sirongly  reflected  electric  light  is  obtained; 
Illuminates  the  darkest  corner  instantly;  handy  at  bedside,  and  in  all  eases  of  emergen- 
cv.  Takes  the  place  of  lamp  or  candle,  witbout  need  of  matches,  or  danger  of  fire.  "^"111 
last  for  years.  PRICE  PREPAID.  S  1 .50.  Extra  batteries  for  recharsing.  35c  each. 
Send  for  booklet,  with  furiher  informaiion  and  illiistraiions  of  other  electric  household 
articles.    Electric  Cas  Lighters,  S  1 .50  each. 

\A/I>/I.     ROOME, 


INVENTOR   AND  SOLE  MaMUFaCTUREB 


52-54  PARK  PUCE.  NEW  YORK.  N.  Y. 
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IVIURDOCK, 

CHELSEA, 
MASS. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 

HOTEL 
TELEPHONE         CHICAGO      -     ■      ILL. 


Russian  Exports  ExcSusfvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


CORRESPOMDEMOE   IMVITED 


Electric  Heating  Apparatus 

SIND  FOR  e4-PAUE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAaO,  Monadnock  Block. 


ri/r€ 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE    CO., 
247-249  Pearl  St.,  New  York  City. 


VI     II    I    t  PURPOSES 
A I    11    I    P    PLAIN  OR 
wtan  I    hi  ENAMEltO. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


r]OMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and   UNIVERSI- 
TIES from  Sio.oo    to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i    mile    to    150    miles 
QUOTED   on   APPLICATION,   and  supplied   on  short 
notice.       ALL     instruments     tested     before    delivered. 

■y^RITE    for    prices    and    bulletins    on    Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show    Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.   CO 


MAIN     OFFICES,     FACTORY    AND     LABRATORY,     PONTIAC,     MICHIGAN 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution^ for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes,  jt  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  ^  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,   and   a   full   line  of  steam   6tters'   supplies.        ><  ^*  Jt  ^  Jt         Write   for   pamphlet  and    price    list. 


A meric2iLi\  District  Ste2tnv  Comp^tny 


/^.S/vT/o/u  WEsrERA/   etec-rR/c(A«- 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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Do  You  Use  Motors 


We    a.sk   tKe   question    a^nd 
request  at-n  aLnswer 


# 


ft 


Crocker- Wheeler  Company 

Manufacturers  and  Electrica.!  Engineers 

Ampere,  N.  J. 


Branch  Offices  in 
a.11  Large  Cities 
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Telephone  Hand-Book 


BY  HERBERT  LAWS  WEBB. 


Containing  a  Chapter  on  '^Recent  Progress'^  which  brings  this 
practical  book  UP-TO-DATE. 


The  General  Principles  of 

Telephony 

Are  Now  Well  Established. 

The  Telephone  Hand-Book  deals  with  them. 

No  matter  what  kind  of  Telephones  and  Switching  Apparatus  you  use, 

or  expect  to  use, 

YOU  WILL  FIND  IT  USEFUL. 


It  is  a  Practical  Book 

for  the  Practical  Man 

and  for  the  Student. 


PRICE  $1.00  POSTPAID. 


ELECTRICIAN  PUBLISHING  CO., 

5 JO  Marquette  Building,  CHICAGO, 
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LAMPS 


Increase 
Profits. 

Increase 
Sales. 

Increase 
Customers. 


Decrease 
Expenses. 

Decrease 
Complaints. 


Decrease 
Equipment. 


Write  for  Booklet  on  "  That  Question  of  Light." 

THE  COLUMBIA   INCANDESCENT    LAMP    COMPANY, 

ST.    LOUIS,    MO.,    U.    S.    A. 


A'ew  YORK  OPFICE:    131 1  Havemeyer  Building. 

CHICAOO:    Central  Electric  Co. 

SAN  FRANCISCO:    Paul  Seller  Electric  Works. 


PHILADELPHIA:      1227    Real    Estate    Trust    Building. 
BOSTON:    Equitable  Building. 
MEMPHIS:    35  Equitable  Building. 


-•S^WtCTj; 
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KLEIN'S  STANDARD  TOOLS. 


ESTABLISHED    1857: 


M.KLEIN    a.  50N 

Climbers'  Spurs,  Splicing  Clamps,  Klein's  Pliers, 
Lag  Screw  Wrenches.  Pulley  Blocks,  Wire  Grips, 
Wire  Stretchers,  Linemen's  Leather,  Wire  Reels, 
Ladles  and  Melting  Pots,  Melting  Furnaces,  Tool 
Bags,  Tree  Trimmers,  Post  Hole  Augers,  Digging 
Bars,  Tamping  Bars,  Shovels  and  Spoons, 
Anchor  Rods,  Turn  Buckles,  Butt  Protectors, 
Pole  Seats. 

MATHIAS  KLEIN  $c  SONS., 


Send  2c  Stamp  For  Our 
New  Catalogue. 


81  W.  Van  Buren  St.,  Chicago, 


S.  E.  CO.  RECEIVER  CLAIMS 

The  attention  of  every  up-to-date  Telephone  Man 

Novel  Features  Combined  with  Best  Worltmansiiip,  at  a  fair  priee.    Write 
SPIES  ELECTRIC  CO.,  mfrs 

81  W.  Van  Buren  St.,  -  CHICAGO,  ILL. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Hejbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephone  working  and  management, 
based  entirely  on  standard  American  practice.  It  Is  ex- 
tremely useful  to  telephone  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    380  illustrations.    Price  $3.00. 

This  is  the  first  complete  treatise  od  telephony  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Compary  and  of  the  va- 
r^us  independent  companies  are  fully  described.  The 
apparstus  an*!  methods  used  in  making  all  of  the  tests 
required  in  commercial   telephone   work  are  fully  treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  11.00. 

A  practical  book,  written  In  plain  language.  Full  of 
Information  and  diagrams  for  the  operator,  exchanije 
manager.  Inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .ind  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homaus. 
A.  M.    352  pp.    263  illustrations.    Price  Sl.OO. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  V>  make  this 
the  most  complete  elementary  book  on  f/^J  subject  for 
the  practical  electrician,  wlreman,  II:  Aian  and  en- 
gineer, and  it  is  writteu  In  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2SS    illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly In  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  Information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
eral ly. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By   A.   E.   Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINl. 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  an<i  J.  H.  McManman.  edited  l>y  Prof.  C.  H. 
Haskius.    Eighth   edition.    16mo,    4S    pp.    Price   25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  emjiloyes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333   illustrations.    Price  $4.50. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Marwial  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Appaiatus.  By  F.  C. 
Allsop.    191  pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association.  Cloth 
bound;  fully  illustrated.     Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston,  Ph.  D., 
»nd  A.  E.  Kennelly,  Sc.  D. ;  12mo,  cloth.  422  pp.,  142  lUuBtra- 
ttons.    Price  gl.OO. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Qeo.  H. 
Oarv.    136  pp. ;  Illustrated.    Price  $1.00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receiot  of  Price. 

ELECTRICIAN    PUBLISHING    CO..  510   MARQUETTE    BLDC.  CHICAGO. 


':iTl,ETT.  MSTOB, 

E.  C.  QUTtirffE.  fl.; 


„  r  r.BLLfl^fflr 


T^    OF  CASSELTON. 


—   lyp- 


Cs.clinn.  3(orthn-)ltoh.         July  30th,    1903, 


Western  Electrician, 

Chicago,    111. 
Gentlerien:-- 

Ilnclosed  I  herewith  hand  :,-ou  a  llev/  York  draft   for  yi8.    in  pay-, 
nont   of  the   enclosed   bill,    v/hich  kindly  receipt   and   return,    and  greatly 
o"blige'. 

AlloT/  rae   to   coinplinent  you  on   the    circulation  of  the   "Western 
Electrician"   and  itc   efficiency  as   an  advertising  medium.      T/e   had  our 
plaait  advertised  in  other  electrical  journals,    hut   the   inquiries  hrought 
througii  our  ad   in  your  coluL^n.s   far  exceeded   in  numbers   those   of 'any  other 
■oar.-er . 


Very  respectfully. 
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TBe 


Way  or  the  wor.ld 
world's*  taii^ 

BIG  roui^ 

PcOUTE 

10 

5T  LOUIS 


•J904 


AREYOU  LOOKING  FOR  TROUBLE? 

IF  SO.  GET  A  COPY  OF 

TELEPHONE  TROUBLES 

AND  HOW  TO  FIND  THEM 

— IN— 

BOTH    MAGNETO  AND  COMMON  BATTERY 

SYSTEMS. 

9th  Edition  Just  Out.      Price,  25c. 

Electrician  Publlstiing  Co., 

510  aiBTqnette  BnildlaCi 
CHICAGO, 


Wrigley's 


-With 

double-fanged 

sides   and 

ridged  back. 


Patent 
Steel 

Toggle 

Bolt 


For  securing  brackets  and  fixtures  to  hollow 
tiling,  marble  slabs,  steel  ceilings,  or  plas- 
tered walls  where  screws  or  nails  fail  to 
hold. 

The  only  iVlnch  steel  Toggle  Holt  on  the 
market  that  can  be  Inserted  In  a  ?3-lnch 
hole  and  securely  anchored.  And  can  in- 
stantly be  taken  out  if  wanted  out.  The  H- 
Inch  size  can  be  inserted  in  a  14-Inch  hole. 

'I  he  ,^i,-inch  size  will  sustain  a  weight  of 
400  lbs. 

THOMAS  WRIGLEY  &  CO. 

300-306  Dearborn  Street,  Cliicago,  III. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces  Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Eleetrie  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


WESTERN  ELECTRICAL  SUPPLY  GO. 


ENGINEERS  AND  BUILDERS 


Electric  Railivays,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 


»7  fULTOM  STREET 


CHICAOO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

DeBig:ners  and  Manufacturers,  of  Sheetmetal.  Electric  and  Machinery  Specialties 


THE  WILLIAM  TOD  CO, 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 


Automatic    Engines 


FOR    ELECTRICAL    PURPOSES. 


MAIN    OFFICE   AND   WORKS:      YOUNGSTOWN,   OHIO. 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St..  N.  Y. 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  am.  bloo 
SAN    FRANCISCO,  63  first  street. 

PITTSBURG,    1218  FRICK  Building. 

NEW   ORLEANS,  339  carondelet  street. 
CHICAGO,    1216  Marquette  BLDG. 
ATLANTA,  Empire  Bldg. 
CLEVELAND,  7O6  new  England  Bldg. 

MEXICO      CITY,    7    AVENIDA   JUAREZ. 

HAVANA,  CUBA,  116  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


WATER  TUBE 
STEAIKI  BOILERS 

STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


OMEIIVIIOAL.    \A/^ORIC3, 


120  LIBERTY  STREET    NEW  YORK. 


I O.BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


HE  best  knowing  is  the  best   doing."     Dixon's   Traction    Belt 

Dressing  has  done  such  good  work  in  restoring  and  enlivening 
and  preserving  behs  for  so  many  years  that  we  know  what  it  will 
do  for  those  w^ho  begin  to  use  it  now. 

The  facts  in  Booklet  I25E  are  interesting  to  belt  users. 

JOSEPH   DIXON  CR.UCIBLE  CO..         -         Jersey  City,  N.  J. 


n 


.  tievating.   conveying,   rower   TMnsmission,   Screening,    Crushing    Dredging. 
Rock  and    Coal    Drilling.    Coal    Cutting,    Hauling   and    Washing    Machineri, 

OUR  CATALOGUES  ARB  TOURS  FOR  THE  ASKING. 

TheJEFFREY  MANUFACTURING  CO..  Columbus,  O.,  U.S.  A. 


^ 


iFIBR&GmPHm 

mMumoRm 


>  ^t\-T-\.M?.R\tK\\U<i 


There's  No  Friction 

with  the  Fibrc-GraphUe  Commutator  Brush. 
Being  90pcrccnt.ptire  graphite,  it  insures  low 
reei8taace,Qo  sparking  under  a  varying  load, and 
longer  wear,  TLere  1b  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco^ 
Qomic  brush  oa  the  market.     Send  for  price  Hit. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SI5S  Wakefield  SI..  Germanlown,  PHILADELPHIA. 


The  OI^DS    Gas  and 
Gasoline  Enqines. 


1^ 


Gas  and  Gasoline  Engines 

The  Olds  Patents,  protecting  the  essential  parts  of  our 
engines,  enable  us  to  dispense  with  two-thirds  of  the 
usual  complications,  giving  the  highest  efficiency,  the 
greatest  durability  and  the  most  pronounced  economy. 

Stationary  Engines,  2  to  100  H.  P. 
Portable  Engines,    8  to  12  H.  P. 

'Vrlle  for  full  InformilLon  and  lllustrateti  catalogue, 

OLDS  GASOLINE   ENGINE  WORKS 

252  River  Street,   LANSING,  MICH. 


REG.JRADE  MARKS 


The  Phosphor  Bronze  Smelting  Co. Qmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  QAS   OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

Il  will  produce  as  good  a  com- 
mercial ligbt  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable^ 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

_»__-  CHICAaOHBiaHTS,  ILL. 

AGENCIES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  IndlanapoUs. 
703  Bijou  Building.  Plttshurg. 
MacKay.Englneerlng  Co.,  149  Broadway.  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston." 

Strong,  Carlisle  &  Hammond  Co.,  Cleveland. 


jy^  you  if^ayiC  a^^^^all  nu>l6T 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  MarqusHe  BIdg.,        Ghloago. 


ELECTRICAL  BOOKS. 

^Kll     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 

Suite  510  Marquette  Bldg.,  CHICAGO 


SAMSON  TURBINE 

A  PATENTED  LOCK  NUT  is  used  on  the  bolts  which  hold  the 
gates  in  position  on  the  SAMSON.  It  prevents  the  bolts  from 
becoming  unscrewed  and  therefore  eliminates  wear  and  leakage. 


WRITE  DEPT.  D  FOR    CATALOG. 


JAMES  LEFFEL  &  CO.,   Springfield, omo, U.S.A. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractor  for  Complete 

Electric  Plants.   Results  Guaranteed. 

SCTTE  163B.  UARQTTETTE  BLDG..  OHTOAOO. 

NEW  TORE  OFFICE:  711  TRANSIT  BLDG. 


:     WILL    PAY 

engineers  not  represented  in 
this  department  to  carry  a 
card  regularly. 


C-HAS.  L.  BROWN        STUAKT  H.  BROWN 

President  Sec'y  and  TreaB. 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Elbworth  Buildinp;,    355  Dearborn  Street 

CHICAGO 

Tele ph< III (.-s  HLirrisuLi  _>,'^./d.  Automatic  3698 

5^! 


WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUTS. 


(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Life  Building.      •     CHICAGO,  ILL. 


ByLLESBY,    H.  M.  &  ^*^-  1    H  HORNADAV,  J.  P.  6c   Co. 


SUITE   II08    TRACTION    BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.    ELECTRIC  RAILWAY,    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


H  J.MInhinnick. 
Sec.  andOen'lSup't,  ' 

General  Engineering 

(^^       Thtt  Consulting  and 

\^u,f     J.  jnc    ContractlngEnglneers. 

Telephonee.EIectricLlght.Fow-erTranamlflSion  \ 

■Suite  Ulli.  135  ADAMS  ST.,  CHTCAGU. 
LuiiK  DltiLauceTelfphu.  o  Ci-ntral  ■)7«. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  :;hemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Boildin,, 
CHICAGO. 


SARGENT  &  LUNDY,] 
ENGINEERS, 
I  1000,  46  East  Van  Burbn  Strbst, 
CHICAGO. 

[  Frbderick  Sargent.  A.  D.  Lunev.  ! 


I  I4ng  Distance  Phone  Central  2U8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOE,       ' 

Specialties— Central  StatlonHeattngPlaotfl,  ; 
J  Water   Worlta  8team  Plants,  Electrio  Light, 
I  Qaa  and  Street  Railway  Plante. 
1  r22o-2i  Marquette  Building,   CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Speciflc&tloos  and  Supervlsioti  ot  In- 
stallation ol  complete  telephone  plants. 
Special  Reports  on  Telepbona 
Properties  and  Apparatus, 

[  411  Electrical  Bldg.,  Cleveland,  Ohio. 


Telephone  Main  3123. 

I  WILMERDING,  C,  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBERB 
AMERICAN   INSTITUTE   ftP   ELECTRICAL    ENGINEERB 


ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

....BINDERS.... 

FOR  THE 

Western  Electrician 

$1.00  EACH. 

ELECTRICIAN  PUB.  CO., 

CHICKCO. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


Judged  by  Results  \WHEREVER  you  see  this/    Not  Luck 


Our  product  leads  all  others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.     An  invest- 
ment of  I  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 


B-A^E'iy!JiS'!"itc 


YOU  ARE  REMINDED 

OF 

TOP  NOTCH 

QUALITY, 


but   hard  work,  experience, 
brains,  energy,  time,  money,  intel- 
ligence  and  common   sense   have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our  goods   deliver    the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  GO. 

CHICAGO,  ILL. 


SWEDISH-AMERICAN  TELEPHONE  CO. 

CHICAGO,  ILL. 
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CEDAR  POLES 


From  1 6  F«et  to  70  Feet. 
SPECIAL   PRICES  ON   SMALL  POLES. 


CM. WORCESTER  CO. 

SUITE   IZOE  TRIBUNE  BLDG.  ChlCAGO. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
coHTenienl,  solid,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  ileepers,  free  recliDing  chair 
cars  and  modem  coaches  which  leave  Centra) 
Station,  12lhStreci  and  P»rk  Row  (Lake  Front). 
Chicaeo  for  St.  Paul,  IJinneapolls.  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,Gen'IPass.Agt.,MilwaukeB,Wrs 


THETELEPHOMHAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

pnausHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisiiing  Co., 

510  Marquette  Building,       Cliicago,  III. 


::ir:CEDARPOlES 

All  Lengths ANi>siZES 


"ribuneBldg.,  Chicago 


POLES,  TIES,  POSTS.™S™"r° 

PRODUCERS.  We  want  your  Inquiries  always. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


YARDS  -  fV£VV  OULUTH.MINN.-  PLOODWOOO,  M/NN.  -  WEUERS.MINN. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


POLES 


W.  C.  STERLING  &  SON, 


MONROE.   MICH. 
Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


fliRAR   PniFS  OF  ALL  LENCTHsl  IDAHO  CEDAR   POLES. 
wiBiLlflll    I   ULLiV/    AND   SIZES. .  .-   ■      low  prices,  long  lengths  a  specialty. 


|wlBUmi     N    Ukki\/     AND     SIZES.  -   •-    ■        LOW  PRICES,    long  LENGTHS  A  SPECIALTY. 

SPECIAL    PRICES    UPON    APPLICATION.  H,  vAonc.  J  IDAHO. 

PROMPT    SHIPMENT    A    SPECIALTY.  WM  ^'*'""'- 1  MONTANA. 

i.  E.  WHITMORE,   230-3132  lumber  Exchange,  Minneapolis.  Minn  ||  WESTERN  LUMBER  &  POLE  CO.,     -     Miin  OHIcs,  DENVER,  COLO. 
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MARCH  5th  AND  NO    POLES" 

Couldn't  have  ordered  of  Maltby.  ■■  Weather  is  getting  warmer  and  the  line  crew  is  ready  to 
start  work." 

We  can  ship  Poles  in  very  short  order.  Some  of  our  customers  telegraph  us.  Do  we  need  say 
more  ";■ 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Miciiigan. 

Pittsburg  Agents,  Tipper  &  Patton,  300  Empire  Bldg., 


IDAHO  CEDAR  POLES 

PACIFIC  COAST  POLE  CO. 
SPOKANE,  WASH. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PIME 

'   IfcWj  to  order.    Write  us  your  requirements. 

9  H.  H.  MAUS  &  C0.,<|"°')  420WalnutSt., Philadelphia, Pa. 


CEDAR  POLES 

THE 

Vateniine''Ciark  Co. 

23*   La   Sall0   Street,   OHIOAGO 

rMHDSl 
Flnoannlng,  lUlch.      i      Ormmti  Bay,    W/a.  Mmw  Lonilon,    IVtof 


CHESTNUT  POLES 

Large  stock.    We  solicit  special  orders  wtiare  heavy  duty  Is  demanded. 
Can  ship  promptly  from  our  yards  here. 

THE   MEDORA   MILLING  CO.,        Medora,  Ind. 


GUY  STUBS 
AND   POSTS 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 10  Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  lor  Delivered  Prices. 


CEDAR 


POLES, 
POSTS, 
TIES, 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WiS. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


POLES   TIES   POLES   TIES   P 
8   TIES   POLES   TIES   POLES 


CEDAR  POLES  AND  POSTS 


iv. 


LLER     COMPANY 

I-I2-I5  Marquette  Bu/lding 


WHITE    CEDAR  POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  MiDne- 
apoUs,  where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

DA^F     Jig     Ull    I       ^/^         1003  Lumber  Exchange, 

KAUfc.   PL   MILL   OU.      Minneapolis,  minn. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 
combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 


LEWIS  LUMBER  &  MFG.  CO., 


Hafiiesburg,  Miss. 


MICHIGAN  WHITE 


LARGE   STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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'PARAQON"  FAN  "PARAGON"  FAN  "PARAGON"  FAN  "PARAGON"  FAN 


Tie^vDis  ^^M    ^^^^  ^^H  iMiA.'R.is: 


Electrical  Apparatus  and  Specialties 
Arc  Lamps  A.  C.  and  D.  C. 
Small  Motors  and  Generators  A.  C.  &  D.  C. 
Switches  and  Circuit  Breakers 

WRITE  FOR  CATALOGUES  TO 

General  Incandescent  Arc  Light  Co., 

529  W.  34th  street,  IMew  York,  N.  Y. 


PARAGON"  FAN  "PARAGON"  FAN  "PARAGON"  FAN  "PARAQON"  FAN 


iS!n!!?n!n?!f?!n!?f!fnn!n!n!f!!n!nn?!n!n!n!!f!n!n!n!??!n!n&S 


NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR    I904. 
TEIM  CEIMTS  A.  ^^PY. 

Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING, 

CHICAGO. 
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DIRECT  AND  ALTERNATING  CURRENT 

GENERATORS 

FOR 

Central  Station  ""d  Railway  Power  Houses 

BUILT  IN  CAPACITIES  UP  TO  1,500  K.  W. 


Armature  Core  for  300  K.  W.  Generator. 

Excellence  of  Ventilation  is  a  Noticeable  Feature  of  Our  Apparatus. 

NATIONAL  ELECTRIC  COMPANY 


New  York:  135  Broadway 
Chicago:  Old  Colony  BIdg. 
Pittsburg:  Qellatly  &  Co. 


General  Sales  Office  and  Works: 

MILWAUKEE 


Seattle  and 

San  Francisco : 

Kilboume  &  Clark  Co. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

MaUed  anywhere  on   rkVTp    T\{\\   IAD 
receipt  of  price  .  .  .   V/ilCf    U\JLtLtl\R.» 

No  technicalities.  Substantially  bound   in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAQO. 


FORT  WAYNE 
ELECTRIC  WORKS 


WOOD"  LIBHTING  AND  POWER  SYSTEMS 


LARGE  POWER  GENERATORS 


Type  M  PL  10  400-120 


Type  M  P  L  Frame. 


All  true  engineers  say  that  symmetry 
of  form  is  a  strong  indication  of  the- 
oretically correct  design. 
The  outward  appearance  of  Fort 
Wayne  apparatus  is  but  the  reflection 
of  inherent  excellence  of  design  and 
construction. 

Excellence  in  details  of  design  and 
painstaking  care  in  executing  these 
details  result  in  the  most  economical 
use  of  material  and  secure  highest 
efficiency  in  operation. 
Cool  running  obtained  by  thorough 
field  and  armature  ventilation,  spark- 
less  commutation  secured  by  correct 
electrical  design  and  uniformly  good 
behavior  under  adverse  circumstances 
have  made  for  these  generators  many 
permanent  friends. 

Standard  sizes  up  to  8oo  kilowatts 
described  in  Bulletin  1050.  Bulletin 
1049  tells  where  they  are  used.  Both 
sent  when  asked  for.  ise 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL. 
ST.  LOUIS,    ATLANTA,   YOKOHAMA. 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENfifHES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR   COMPRESSORS.  . 


WIRES  ^GABLES 

HIGH-GRADE.  RUBBER-COVEREDp  WEATHER-PROOP 

Magnet,  Office,  Annumoiatok  Wire. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  Wobks,       New  York  Office,  Chicago  Opfioe, 

W^lkesbarre,  Pa.  50  Dey  6t.  1024  Marquette  Bldg. 

VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  aad  mechanical  purposes,  in  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Duet  Guards,  Washen 
and  Packings.    Patent  Insulating  Cleats. 


MANITPAOTtrRED  BT 


THE  KARTAVEHT  HHMUFACTURIHG  CO.  WllmlngtOlU  U. 


AUTOMATIC 

DOOR 
SWITCHES. 

THESAMEHIGHGRADE 
AS  OTHER  SWITCHES 
BEARING  THIS 


MANUFACTURED  BY 

THE   HART    MFG.    CO., 

HARTFORD.  CONN. 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  aLnd  POWER 


liulU  In  35  sizes  from  1>4  to  100  K.  W.    We  build  both  ENGINE  and  GENERATOR 
each  adapted  to  the  other  and  together  forming  a  portable  unit. 

WE  ALSo'bUILU  .  .  . 

ELECTRIC  FANS 

TO  MEET  ANY  SPECIFIC  REQUIREMENTS 

B.  F.  STURTEVANT  COMPANY. 

BOSTON,    MASS. 

NEW  YORK  PHILADELPHIA  CHICAGO  LONDON 

GLASGOW  PARIS  BERLIN  STOCKHOLM        AMSTERDAM  MILAN 

321 


L^TE^T 


=XSO  ■BB= 


ATVROVET} 


This  meBi.ns 


—YOST- 
SOCKETS 

meet  a.11 

CODE 
REQUIREMENTS 

Do  you  &ppreclate  the 
lniportai.fvce     of     thie? 

Have  you  our  Booklet  7 


H6e 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


Est.  1H«3. 


^Biack  Diamond  File  Works  I 

J* 

OUB  eOODSt  ABE  OS  SAI.E1  ISI  EVERY  JLEADINO  HAROWABE  O^ 
STOKE  IIS  THE  UNITED  STATES  AND  CANADA.  }^ 

I   0.  &  H.  BABNETT  COMPANY,  | 

^  DUII    Anei   DUI*        B*  pi* 


Twelvt 
Medals 
Awardtd  at 
International 
Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


PHILADELPHIA,    PA. 


a^9^^^^¥^^¥¥^^^¥^^^^^^^^^^^ 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Co|i|ier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


New  Verk 


Chicago 


-AGENCIES    AND    BHANCHE8 
Cleveland  San  Francisco  Philadelphlt 


Allenl* 


Vol.  nXI7.    $3.00  Per  Aiiui.    sopf.".--'.  >«■ -^  Electee.. 


I'ublisbiDjf  Compauy,  Obicago. 


CHICAGO,  MARCH  12, 1904. 


10  Gents  A  Copy.       NO.  II, 


JMDI     FV  INSULATED 

^llwll^kl.y^  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE. 

'^"^R^rnxsl""^'       The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lo  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.  R.  HIXSON, 

'ii«*  Monadnock  Block.  CHICAGO 


^^^^^^^"TRapi  mark,  -^^^^^^ 


1889— Paris  JSxposltion, 
Medal  for  Bn1>ber  Insulation. 

1893- World's  Fair, 
Medal  for  Bnbber  Insulation. 


THi:  STAIITBABD  FOB 

BUBBFB  IKiSUIiAXIOHr. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  "'"o'or  Wires 
THE  OKONITE  CO.,  Ltd. 

•"D!,«ni  ch."e»";.  f  """s'"-        253  Broadway,  New  York. 


Geo.T.  Manson, Gen'l  Supt 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TBLEaRAPH  AND  FIRB  ALARM  CA8LBS. 

All  Wires  are  lested  at  Factory.  JOKESBOBO,  VSn. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


THOUSANDS  IN  USE. 

Motors,  V.  h,  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Hlgbest  Quality.     Reoioaablo  Price. 

*    THE  HOBART  ELECTRIC  MFG.  CO. 

TROY,  OHIO. 


send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


EMPIRE  WIRE  ^?,!;J:,^ny, 

nAONET     WIRE     AND     BARE 
AND   TINNED  COPPER   WIRE. 


Bir-maiBci  HOME,  H.   T. 

PAcna.ies\  usbon,  n.  h. 


AND  STOCK      1 "''  "•   '^AN  BURBN  ST. 


National 

India 
Rubber  Co.'a 

RUBBER  COVERED 
OFFICI  AND  FACTORY:  BRISTOL.  R.  I. 

CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Corde  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•a'iARVuy'sJRkET.  "«'"  O*""  ^'  ""aetofy.  TRENTOH,  i.  lb 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Efkhart,  Ind. 


^ttlAR  Iff 


swsivita 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelaea,  Mass.,  New  York,  Chicago,  Saa  Francisco. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

I  Slip,  No  Abrasion,  No  Re- 
moving socket.Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  C,  p.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


other  makes  are 
THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.   Oct.  20,    1900. 
A   TRIAL   WILL    PROVE    OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


WESTIIN  ElBctrieal  In^tfufflent  Co., 

Ml  — ^^^  Waverly  Park,  NEWARK,  N.  J. 


WMton  "  Round  Pattern "   Voltmetor.  Typo  K. 


We  desire  to  call  attentioD  to  a  line  of 
low  priced  but  excellent  Switchboard  In- 
struments for  Direct-Current  Circuits, 
which  we  designate  as 

"  Round  Pattern/*  Type  K, 

These  Instrnments  are  particularly  suitable  for 
Isolated  Planis  and  Feeder  Circuits  in  Railway 
and  Power  Plants.  Voltmeiers  in  ranges  from 
3  to  150  volts.  Ammeters  in  ranges  from  1  to 
200  amp.  All  Weston  Instruments  are  unsur- 
passed in  excellence  of  workmanship,  in.  accu- 
racy and  economy  of  operation. 

Berlin— European  Weston  Electrical  Instru- 
ment Co..  Ritterstrasse  No.  88. 

London— Elliott  Brof.,  Century  Works,  Lewla- 
hcra. 

Pabib,  Fbancs— E.  H.  Cadlo^  12  Rue  St.  Georgei. 

New  York  Office— 74  Cortlandt  St, 


JOHN  A.  ROEBLING'S 

SONS  GO. 

Insulated     ' 

>      Bare 

Wire  of 

Copper 

All  Kinds     1 

Wire 

MAIN  OFFICE  AND  WORKS 

TRENTON,  N.  J. 

RtW  Yaik             Chicago             Cleveland 

Sin  Francisco 

Pblltdelphli           Alfuto 
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CEJSfT'RAL    STATIOJV    MAJVAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  ^  to  35  H.  P. 

tOagner   Electric  M_fg.    Co. 

ST.  LOl/IS,  MO.,  V.  J".  A. 


National 
Electric  Company 

MILWAUKEE,    U.  S.  A. 

builders  of  high-grade  Electrical   Machinery  for 
LICHTINC,     POWER    and      RAILWAY     SERVICE 


Modern  Design,  Accurate  Construc- 
tion, Superior  Performance 

General    Sales   Offices  and  Works  :     MILWAUKEE 

NEW  YORK:    135  Broadway 
CHICAGO  :    Old  Colony  Building 
PITTSBURG:    Crellatly  &  Co. 
SEATTLE  & 
SAN    FRANCISCO 


Kilbourne  &,  Clark  Co. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  Jt  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  1^  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full  line  of  steam  Btters'  supplies.        ^  ^  j/t  ^  ^        Write  for  pamphlet  and  price  list. 


Anveric^Liv  District  Ste^tnv  Compstny 


nSltr/frJ    YVESrER/V     f-tt"CT  K/C/AN. 


LOCKPORT,    N.Y 


CHICAGO      ILL. 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REOUE8T. 


-SALES  OFFICBS- 


Philadelphia.           Nbw  York,              Boston,              Chicago,  Baltimore,  St.  Louis,  San  Francisco,         Cleveland,  Canada,  Havana.  Cuba, 

Allegheny  Ave.        100  Broadway.        60  Stale  St.      Marquette  BWr.     Philadelphia      TTainwrlght  Bldg.  Rialto  Bldg.         Citizens' Bldg.         Canadian  General        G.  F.  Greenwood.  Manager, 

and  19tb  St. Alleg'r'nv  Ave.  and  mth  St.  Electric  Co.,  Ltd.  Toronto  34  Eropedrado  St. 


HAVE  YOU  SEEN  OUR  PRICE  ON 

Attachment  Plugs? 

PASS  &  SEYMOUR,  Inc. 


Patented  Nov.  22,  1898; 
May  23,  1899. 


CH'CAQO  ; 
BOSTON 


NEW  YORK 
SAN  FRANCISCO 


SOLVAY,   N.  Y. 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.S.  A. 
Carbons  Of  all  kinds  and  for  all  purposes. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
SWITCHBOAJtJtS,   PAK£Ii    BOARDS,   SWITCHES,   ETC. 


PLATINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
Wt  lell  PLATINUM  in  any  quantity,  eltlier  large  or  small.    We  buy  PLATINUM   it  anything 
containing  PLATINUM,  In  any  quantity. 


For  Incandescent  Lamps  and  Everythinq  Else. 

:ba.k:e>is  «&  co., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newark,  N.  I.  New  York  Office.  120  Liberty  Street. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  M fg.  Co. . . .  11 

A.Uen  Company,  L.  B 11 

Allls-Chalmers  Company...  22 

Alloway  Electric  Co — 

Alphaduct  Mfg.  Co 5 

American  Battery  Co — 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 2 

Amer.  Electrical  Heater  Co . .  4 

Amer.  El.  Telephone  Co 15 

A.merlcan  Electrical  Works  ..11 
Amer.  Insul.  Wire  &  Cable  Co.— 

Amer.  Platinum  Works — 

Amer.  Steel  &  Wire  Company- 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.  Power  Stat.  Co . .  17 
Automatic  Electric  Co 15 


Babcock  *fe  Wilcox  Co 

Bain,  Forfie 

Baker  &  Company 

Baker  &  Co.,  W.  E 

Barnett  Company,  G.  &  H. . . . 
Beardslee  Chandelier  Mfg. Co, 

Berthold  &  Jennings 

Big  Four  Route 

Bossert  El.  Construction  Co. . 

Brooks,  Hall  L 

Brown  Electrical    Construc- 
tion Co 

Bryan-Marsh  Company 

Bryan,  Wm.  H 

Buckeye  Electric  Company.. 

Bullock  Elec.  Mfg.  Co 

Butterfleld,  J.  P 

Byllesby&Co.,  H.  M 

Byrne  Const.  Co.,  M.  P 


Carney  Bros.  Co 9 

Cantral  Electric  Co 5 

Central  Manufacturing  Co.. .  19 
Cent.  Stat.  Improvement  Co.-12 
Century  Electric  Co 5 


Chicago  Die  &  Electric  Co. . .  H 

Chicago  Edison  Co 4,  12 

Chic  Fuse  Wire  &  Mfg.  Oo. . .  4 
Chicago  Glass  Novelty  Co. .  ..— 
Chicago  Insulated  Wire  Co..  l 

Chicago  Mica  Co 10 

Clark  WlreLTeia  Tel  Co.,T.E.14 
Columbia  Incand.  Lamp  Co..— 
Columbus  Storage  Bal'ryCo,— 

Consumers  Carbon  Co..  — 

Continuous  Rail  Joint  Com- 
pany of  America —  4 

CoolldgeCo..  Marshall  H....iy 

Couch  Co.,  ^.  H — 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  l 
Crocker- Wheeler  Company. .21 

Crouse-Hinds  Co 22 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  M  f  g.  Co t: 

Cutter  Elec.  &  Mfg.Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  AChem.Wks.  16 
Diamond  Meter  Company ....  13 
Dickey-Sutton  Carbon  Co. . ..  4 
Dixon  Crucible  Co., .Joseph. .16 

Drake  &  Co.,  Fred'k  J — 

Dustln  Co.,  Chas.  E 13 

Edison  Decorative  &  Minia- 
ture Lamp  Departm'l 10 

Edison  Mfg.  Company 23 

Edwards  &  Co 12 

Egan,  J.  J 12 

Eldredge  Elec.  Mfg.  Co 12 

Electrical  Engineer  Institute.- 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co 

Electrician  Pub.  Company...  8 

Empire  Wire  Co 1 

Ewlng-Merkle  Electric  Co...— 

Fahnestock  Transmitter  Co...  1 4 

Fibre  Conduit  Co 10 

Field,  C.J 7 


"For  Sale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works.-,  Idc.2I 
Fostoria    Incand.   Lamp  Co.— 

Fowler,  John  H 18 

Fowler-Jacobs  Company 18 

Freeman  <t  Co..  Ernest 17 

General  Electric  Co 9 

General  Engineering  Co.The.17 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co....  6 

Gradstone  A  Co.,  M 11 

Gt.Webt.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co -.16 
Gregory  Electric  Company  ..12 

Haller  Machine  Co — 

Hanson  &.  Tunelius  Mach.Co.l4 

Hart  Mfg.  Co 4 

Harvey.  W.  H 17 

Hartford    Steam   Boiler    In- 
spection &  Insurance  Go...— 
Hazard  Manufacturing  Co... — 

HipwellMfg,  Co — 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  G.  W 12 

Holmes  Fibre- Graph.  Co — 

Hopkins  &  Co.,  A.  P 18 

Hornaday,  J.  P.  A  Co 17 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  Tel.Mfg.  Co.  ..14 

Ithaca  Elec.  Novelty  Co 11 

Jackson,  D.  C.  &  W.  B 17 

Jandus  Electric  Co — 

Jeffrey  Manufacturing  Co..  ..16 
Jewell  Electrical  Inst.  Co — — 
Johns-Manville  Co.,  H.  W.  ..  4 


Johnston,  Thomas  J 11 

Jones  Perpetual  Ledger  Co...— 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company J  b,  19 

Kester  Elec.  Mfg.  Co b 

Klein  &  Sons,  Mathlas 14 

Kohler  Brothers 17 

Kuhlman  Electric  Co l 

Lang  Electric  Co.,  The  J — 

Leatner  Preserv.  M.  Corp. ...12 

Leffel  &  Co.,  James 16 

Lewis  Lumber  &  Mfg.  Co....  19 
Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

Machado  A  Roller — 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 12 

Marinette  Gas  Engine  Co  — 16 

Matthews  &  Bros.,  W.  N 11 

MausA  Co.,  H.  H 19 

McLennan  &  Company,  K....10 

McLeod.  Ward*  Co 15 

Mechanical  Appliance  0»....16 

Jledora  Milling  Co 19 

Mica  Insulator  Company — 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co — 

Monon  Railroad 14 

Monson  Burmah  Slate  Co  — 17 

Moon  Mfg.  Co.,  The — 

MueHer  Company,  William..  19 

Munsell  &  Co.,  Eugene 10 

Murdcck  &Co..  W.  J — 

National  Carbon  Oo 7 

National  Electric  Co — 

National  Elec.  Signalling  Co.  2 
National  India  Rubber  Co....  1 


For    01^s»ifie>d    Ixa.c3.03s:    of    .A.cJ.'^ei^lsesaa.exx-ts    See 


National  Tel.  Supply  Co — 

New  England  Butt  Co 17 

New  York  Central  Lines — 

New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road — 

Northern  ElecL'l  Mfg.  Co....  5 
Northwestern  Electric  Co...  — 
Norton  Elec'l  Instrument  Co.— 

Okonlte  Company.  The 1 

Olds  Gasoline  Engine  Works  12 

Pacific  Coast  Pole  Co IS 

Page  A  Hill  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardrldge  Shade  &.  Red.  Co.  — 

Pass  it  Seymour  Inc 3 

Pennsylvania  R.  R — 

Phelan,  D.  W 18 

Phillips,  Eugene  F n 

Phillips  Insulated  Wire  Co..  11 

Phoenii  Glass  Company 1 

Phosphor-Bronze  S,  Co 16 

Plerson  Electric  Co — 

Pignolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  &  L.  S.  Iron  Co 18 

Plume  &,  Atwood  Mfg.  Co.... 10 

Porter  Cedar  Company 18 

Prometheus  Elec.  Co 11 

Relslnger,  Hugo 7 

Reynolds ELFlasherMfg.Co.  5 

Robertson  A;  Sons,  Jas.  L 11 

Roebling'sSons  Co.,  J.  A 1 

Ruebel-Schwedtmann- Wells.  17 

Safety  Ins.  Wire  A  Cable  Co.^2 

Sargent  &  Lundy — 

Sawyer-Man  Elec.  Company.— 

Schott,W.H 17 

Seaman.  J.  H 1 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 


simplex  Elec.  Heating  Co.. ..13 

Smith.  Milton  M — 

Spragtie  Electric  Company.. .11 

Standard  Elec'l  Mfg.  Co 14 

Standard  Tie  Company......  19 

Standard  Dnderg.  Cable  Co..— 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 17 

Sterling  A  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co..  17 
Sterling  Varnish  Co.,  The...  14 

Stow  Mfg.  Company 15 

Stromberg- Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B*  F.  22 
Swedish-American  Tel.  Co    . — 

Tod  Company,  William 16 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Co — 

Valentine-Clark  Co.,  The  .,.— 
Varley  Duplex  Magnet  Co...  1 
Vulcanized  Fiber  Company.. 22 

Wabash  R.  R _ 

Wagner  Electric  Mfg.  Co 2 

Walker  Electric  Co — 

Walsh's  Sons  A  Companj  .,..12 

Warren  Elec.  Mfg.  Co 13 

WescoSupply  Co 10 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co. .18 
Westlnghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co...  1 

Wbitmore.  A.  E 18 

Wilmerding.  C.  H — 

Wisconsin  Central  Ry is 

WooUey  Fdy.  Ji  Mach.  Wk6..i6 
Worcester  Company,  C.  H 18 

Yost  Electric  Mfg.  Co 13 
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If  you  want   Wires   or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


/i^ 


WRITE  FOR  PRICES 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 

(39  ADAMS  STREET,  CHICAGO. 


^     ^ 

EXTRACT    FROM    REPORT    OF 

Testofl5,000-Yolt,30-Amp. 

SAGHS  "MOARK"  FUSES 
AT  OME  OF    THE 

Largest  High  Potential  Transmission  Plants 

w^mfi 

w 

"TWO  1  BO-KILOWATT  TRANSFORMERS:  COLD  FUSE  PLACED 
DIRECT   ACROSS    TRANSFORMER    TERMINALS. 

^^FiRST^Blevr  in  a  fraction  of  a  second,  without  noise  or 
apparent  strain,  tube  not  more  than  perceptibly  heated, 

"SCGOND—Blevi  as  No  i,  except  that  there  was  indication 
(in  sound  of  generator)  that  the  current  made  again  for  an 
instant  after  the  first  interruption,  and  a  very  slight  discharge 
through  vent  holes  in  end  of  tube. 

"THIRD— One  generator  was  removed,  leaving  only  one. 
Fuse  blew  quietly  and  with  no  sign  of  strain  in  about  one  second. 

**You  will  note  from  the  above  that  the  performance  was 
quite  satisfactory,  and  we  will  be  pleased  to  have  you  advise  us 
how  soon  we  may  expect  shipment  of  the  completed  fuses  and 
fuse  blocks  for  our  complete  installation." 


If  you  are  looking  for  a  safe  and  accurate  Protective 
Device  for  similar  service,  let  us  do  the  same  for  you. 

SAOHS  "NOARK"  FUSES 

5,000  -  -  20,000     Volts 

Write  tar   Bulletins 


NEW  YORK 

MILWAUKEE 
CHICAGO 
ST.  LOUIS 
BOSTON 


PHILADELPHIA 
CLEVELAND:  2 
PITTSBURO       ■ 

NEW  Orleans: 

LONDON  .       Hs; 


solderI  Nc*  Tro  N  S 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


^4^ 


iiamnni  l|" 


Sralip 


■  iJJark 


(FlttH  ©rabp-liark  gitarantPPH  quality. 

Slip  l^art  iifg.  (Ho.,  l^artforb.  ©nnn. 

Jifrm  Wnrk  Inston  (Cljtragn  ulnrntttn,  ©itt 


"Union"  Outlet  Switch  Boxes 


PATENTS     PENDINQ 


STYLE 

B. 

"  Union"   Switch 

Box. 

This 

•tyle  fits  Rectangular  Push  But-   | 

ton   Switches    and 

Receptacles   | 

having  conneclLoDs 

3!^-  c 

.  toe. 

Dimensions  under  switch 

plate. 

A%-  X  2';    outside 

dlmenstona   | 

at    bottom,    3j\,-    x 

"2"; 

Inside 

depth, 2:^8'. 

"  Union "  boxes  will  take  all  well-known  Push-Button  Switches,  including 
"Perkins,"  "G.  I.,"  "  C.  &  S.,"  "  H.  &  H.,"  '■  Diamond  H.,"  etc.;  also  most 
of  the  Flush  Receptacles  in  common  use.    Manufactured  by 

CHICAGO  FUSE  WIRE  <&.  MFC.  CO. 


358  Dearborn  St.,  Chicago, 


853  Iroadway,  New  York. 


187  Pratt  St..  Buflalo. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


Gkneuai.  Ofeices:     Centdry  Brn.DiNO 

NEWARK,    N.  J. 
OVER  20,000  MILES   IN   USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo,  1901 


O    A    R    B 


N 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHE  DICKErSUTTON  C4RBQy  COMIMY, 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  requkt  will  mail  samples. 


March  12,  1904 


WESTERN    ELECTRICIAN 


Telephone    Parts,  Telephone    Batteries,    Telephone  Wire, 
Cables,   Insulators  and  Supplies  of  all   kinds. 


WE    RECOMMEND    OKONITE    WIRE    FOR    TELEPHONE    WORK 

264-266-268-270  FIFTH  AVENUE,  CHICAGO 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 
SAVES— LIBOR— TIME— HONEY. 
FLUX- 


ACTUAL     SI2C 
PATENTED. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'G    CO., 

254  So.  Jefferson  Street,  CHICAGO,  ILL. 


As 
Good  as 
The  Best— 
"And  Then 
Some." 


B&ll 

Compound 

Enttine 

Northern 
Dynamos 


Northern  Direct  Current  Apparatus  possesses  all  the  characteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Many    exclusive   meritorious  features  that   make  it  worth 
your  while  to  set  acquainted  by  reading  Bulletin  No.  2.530. 

NORTHERN  ELECTRICAL  MFG.  CO.. 

Englrveers    Man\jfa..cturers. 
MADISON,  WIS.,  -  -  .  .  U.  S.  A. 


"ALPHADUGT" 

The    highest    achievement  In   the  srt   of 
Interior  conduit  construction. 


«ij*5!o, 


"ROO* 

FOR  ELECTRIC  WIRES. 

ALPHaCUCT  MFG.  CO. 

622  West  22d  Street.  New  York. 
303  Fisher  Building,  Chicago. 


YOU  CANNOT  MAKE  A  MISTAKE 

IN    ADVOCATING    THE    USE    OF    OUR 

SINGLE-PHASE  POWER  MOTORS. 

THEY  ARE'ENTIRELY  AUTOMATIC  IN  THEIR  OPERATION, 
WELL  DESIGNED  AND  CONSTRUCTED,  HIGH  EFFICIENCY, 
NICELY  FINISHED.     GIVE  ONE  A  TRIAL. 

REMEMBER 

OUR  SINGLE-PHASE  CEILING  FAN  WHEN  YOU  ARE  IN  THE  MARKET. 

CENTURY    ELECTRIC  CO. 


loii  LOCUST  ST., 


ST.     LOUIS,     MO 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flasher  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


STANLEY  iVIACNETIC  SUSPENSiOlM  WATTMETERS 


t) 


Recording  Wattmeters  For  Alternating  Current  Circuits. 
IIMCSi      PARTS  ^^T>.  NO    L-OST    REVENCII 

IN   AIR  ^^  IMO    ^A/EAR 


® 


PACIFIC  COAST 

JNO.  MARTIN  &  00.,  •         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming.  New 
'    Mexico.  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  8RASCHI  &   BRO,  Mexico  City. 

EUROPEAN  OFFICE 

2B  Boulevard  des  Itallens, 

Paris,  France. 
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Storage  Battery  Installations 


■FOR- 


RAILROAD  REGULATING.  LIGHTING.  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER    SYSTEMS. 


TRADE    MARK. 


SALES  OFFICES: 
Boston,  89  SUte  Street  Chicago,  Rookery  Building 

Century  Electric  Company,  San  Francisco.  Cal. 

WORKS:   DEPEW,  N.  Y. 
BULLCTIHS  FURMISHEO   ON  APPUCATIOM. 


New  York,  25  West  33d  Street 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adjusters,  Cord. 

Ciescent  co. 

Incandes  El.  Lt.  Manip.  Co. 

aeaman,  J.  H. 
AdJUBters,  Inc.  Lamps. 

Inc.  EL  Lt.  Manipulator  Co. 
Auchors  (TeL  &  Tel.) 

ilatthews  &  Bro..  \V.  N. 
AunanclBtors. 

Central  Electric  Co. 

Edwards  <fe  Company. 

Electric  Appliance  Co 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

t'eotrai  Electric  Co. 

CoUimbasStorage  BalteryCo. 

tidition  Mfg.  Co. 

Edwards  A  Company. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  \Vm. 

Wesco  Supply  Co. 

Western  Electric  Co 

Western  Elec.  Supply  Co. 
Balls,  Buzzers,  Etc 

I  lemral  Electric  Co. 

Chicago  Glass  Novelty  Co. 

Edwards  .t  Co- 

Electrlc  Apollance  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Weiiteru  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressing. 

Dixon  Crucible  Co.,  Jos. 

Leather  Preaerver  MTg.  Corp. 

Beltlns-  .,,     ^ 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Stunevant  Co.,  B.  F. 
Boiler  Compoonds. 

Qe&rborn  Drug  &  Chem.  Wlcs. 

liollers. 

Babcock  A  Wilcox  Co. 
yUnois  Maintenance  Co. 

BookJS.  Electrical. 

Drakd  A  Co.,  Fred'k  J. 
Electrician  Publishing  Co. 

BroaheB. 

Central  Electric  Co. 

Hohart  Elec.  Mfg.  Co. 

Holmes  Flbre-Graphlte  Co. 

Western  Electric  Company. 
Cable  Hangers. 

National  Tel.  Supply  Co. 

Smith.  Milton  M. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cables) 
carbons.     Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relfllnger.  Hugo. 

Wesco  Siinply  Co. 

Western  Elect.  Supply  Co. 
Castinss. 

New  England  Butt  Co. 
Cbains. 

Jeflrej  Mfg.  Co. 

Cll^lilt  BreaUers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wbs..  Inc. 
Western  Electric  Company. 
Westlnghouse  El.  &  Mfg.  Co. 
Clutclies,  Electrical  and 
Illecliauicul. 
Akron  Electrical  Mfg.  Co. 

coal   and   Aslxe.0    Hand- 
iXjiS  ililactiinery. 

Jeffrey  Mfg.  Co. 
Colls  and  Uagnets. 

varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commutator  Compound. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  &  Co..  K. 
Commutator  Truing  De- 
vice. 

AUron. Electrical  Mfg.  Co. 


Conduit  and  Conduits. 

Alphttduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Cffntfal  Electric  Co. 

iflectfic  Appliance  Co. 

Fiber  Conduit  Co. 

Kleld.  C.  J. 

Pittsburg  Sewer  Pipe  4  Con- 
duit Co. 

Spra^e  Electric  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods,  Couplins. 

Cope,  T.  J. 
Contractors  and  Electric 

l^isht  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker-  Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  ElecAMfg.Co. 
Cross-Arms,     Plus     and 

Brackets. 

Belthold  &  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

Manhattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  A  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cut-Outsand  Hv^ltches. 

Bossert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Ulnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Go. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

J.    Lan^'  Electric  Co. 

Mannattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Dynamos  and  SIotorM. 

Akron  Electrical  Mft;.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Croc fceT- Wheeler  Co. 

Dustln  Co.,  Ghas  E. 

Ewlng-Merkle  Elec.  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Mecnanicai  Appliance  Co 

National  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

t Prague  Electric  Co. 
tow  Manufacturing  Co. 

Sturtevant  Co.,  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supoly  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heatlne  Appl. 

American  Elec.  Heater  Cb. 

Prometheus  Elec.  Co. 

Simplex  Elec.  Heating  Co. 

Western  Electric  Co. 
Electric  Railways. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Sprague  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Electrical  and    mechan- 
ical Eneineers. 

AUoway  Electric  Co. 

Arnold  Elec.  PowerStat'nCo. 

Raker  A  Co.,  W.  K. 

Brown  Elect!  Const.  Co. 

Bryan,  Wm.  H 

Butterfield    J.  F. 

Byllesby  A  Co..  H.  M. 

Byrne  Const.  Co.,  M.  P. 

Freeman  &  Co.,  Ernest. 

General  Engineering  Co., The 


Harvey,  W.  H. 
Hornaday,  .1.  P,  A  Co. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtnian,  Wells, 
§argeni  &  Lundy. 
Schott.  W,  H. 
Stanton.  Le  Roy  W. 
Wllmerdlng,  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  lust.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Ptgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Weston  Electrical  ludi.  Co. 

Electro- Platins   Mach'y. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Elevators -Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  ^aa  aad  d^aso- 
liue. 

Lowell  Model  Co. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Eugme  Works 

WooUey  Fdy.  A  Mach.  Wks. 
Engines,  ft^team. 

Allls-Chalmers  Company, 

Dustln  Co.,  Cbas.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  P. 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co..  M, 
Fans  and  Fan  Slotors. 

central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mfg.  Co. 

Ewlng-Merlcle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevani  Co.,  B.  P. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Fibre. 

Kanavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  &  H. 
Ftre  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Ualler  Machine  Co. 

ReynoldsEl.  Flasher  Mfg.Co. 
Flexible  e^hafts. 

Stow  Mfg.  Co. 
Forfirea. 

StunevantCo.,B.  F. 
Fuses  and  Fuse  YVIre. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

'^lectrlc  Appliance  Co. 

Johns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Kiectnc  Company. 

Western  Elect.  Supply  Co. 
Generators. 

Auron  Electrical  Mfg.  Co. 
Grlobes,    Reflectors    and 
sihades. 

Fostoria  Incan.  Lamp  Co. 

Haller  Machine  Co. 

McLeod,  Ward  A  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Oraphite  Specialties, 

Dixon  Criiclble  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 


Heating  (Exhaust 
fi^team). 

Amer.  District  Steam  Co. 
HeaUng     and     Ventilat- 
ing; Apparatus. 

Sttrrterant  Co.,  B.  F. 
IIi>lder8,  Inc.  iianu>8. 
incaJidesent    Electric   Light 
Manipulator  Co. 
Inspection  A  Insurance. 
HfiJtfOTd   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulatins  Machinery. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
InsulAtorfl  and  Insulat- 
ing  Materials. 

Akron  Electrical  MCl;.  Co. 

American  Electrical  Worts. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  wir**  Co. 

Johns-Munvllle  Co.,  H.  W. 

Kartaveri  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunseUACo..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phllllpa  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Su|jply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co 

Gregory  Electric  Go. 

Hipwell  Manufacturing  Co. 

Jandus  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
LampSf  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colombia  Incan.  Lamp  Co. 

EdVson  Decorative  A   Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc  Arc  Light  Co. 

Sawyer-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  EIpc'1  Mfe.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
l.4amp8.      Incandescent— 

Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
retters.  Metal 

Haller  Machine  Co. 
IJghtniiis  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Llnemen^s  Climbers. 

Elein  A  Sons.  Mathlas. 
Magnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical  Draft. 

Sturtevant  Co.,  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 
Mining  Apparatus,  Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motors  I 
IVame  Plates. 

Crowe  Metal  Rlfg.  Co. 
Nippers  and  Pliers. 

Klein  &  Sods,  Mathlas. 
Xoveltiei*,  Glass.  Elect'l. 

Chicago  Glass  Novelty  Co. 

Ithaca  Elect'l  Novelty  Co. 
Packing. 

Jas.  L.  Robertson  A  Sons. 
Patent  Attorneys. 

Bain,  Fort^e 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Phosphor  Bron2eSm.Co.,Ltd. 
Platinum. 

American  Platinum  Works. 

Baker  &  Company. 

Poles  and  Ties. 

Ber^hold  &  Jennings. 

Brooks,  Hall  L. 

Carney  Brns,  Co. 

Coolldge  Co..  Marsha'l  H. 

Eccleston  Lumber  Co. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Hopkins  A  Co.,  A.  P- 

Kelloger  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg  Co. 

Llndsley  Bros.  Co. 

Loud's  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Maus  ACo..  H.  H. 

Medora  Milling;  Co. 

Mueller  Company.  WllUam. 

Pacific  Coast  Pole  Co. 

Page  &  Hill  Company. 

Perrlzo  A  Sons. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Pole  A  Tie  Co. 

Standard  Tie  Company. 

Sterling  A  Son,  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co.,  The. 

W'estern  Lumber  A  Pole  Co. 

Whitmore,  A.  E. 

Worcester  Co..  C.  H 
Polish  (Metal). 

Alien  Co.^Inc.,  L.  B. 

Hoffman.  Geo.  W 
Power  Transmission 
Maohlnerj'. 
Jeffrey  Mfg.  Co. 
Rail  Bonds. 

American  Steel  &  Wire  Co. 
Rail  Joints, 
Continuous  Rail  Joint  Com- 
pany of  America. 
Reflners. 

Gt  West. Smelt. A  ReflnlngCo 
Re- Winding— Repairs. 
Chicago  Edigon  Co. 
Gregory  Electric  Co. 
Northwestern  Electric  Co. 
Plerson  Electric  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
\Vestern  Electric  Co. 
WestlnKhouse  EI.  &  Mfg.  Co. 
Schools  and  Colleges. 
Electrical  Engineer  Inst. 
Second-Hand  Mach'y, 
Cent.  Stilt.  Iniproi'emeiit  Co. 
Dustln  Co  ,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  &  Bro..  W,  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co. 
Walsh's  Sonp  &  Co 
Sheet  Pransand  '"oi»per. 

Plume  A-  Atwond  Mfg.  Co. 
Signs,  Electric 

Haller  Machine  Co. 
Slate. 

MoDson  Burmah  Slate  Co. 
Sockets  A  fiieceptucies. 
Pass  A  Seymour. 
Yost  Elec.  Mtg.  Co. 
Soldering    Sticks,  Salts 
and  Paste- 
Allen  Co.,  L.  B. 
Crescent  Co. 

Kestcr  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 


Manhattan  Elec.  Supply  C3o. 

Weico  Supply  Co. 

Western  Elecirlc  Co. 

Weatem  Elec.  Sunply  Go. 
Speeialties,      Electrical 

Mfgs  and  Designers 

Ualier  Machine  Co. 
Speed  Ijidieators. 

Weston  Electrical  Inst.  Co. 


merTcan  Steel  A  Wire  Co. 
Storage  Batteries. 

Axuerlcan  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 
Supplies,  General  Klec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Go. 

Electric  Appliance  Co. 

Ewing-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switchboards. 

Crouse-Ulnds  Co. 

Gen.  Incand.  Arc  Light  Co. 

J.  Lang  Electric  Co. 

Walker  Electric  Co. 
Telephones,     Telephone 

Mal^al    and    Switch- 
American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Couch  Co.,  S-  H. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swltcbt).  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

Murdock,  Wni.  J. 

National  Elec.  Signalling  Co. 

Stromberg-CansonTeLM.Cto. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Klein  A  Sons,  Mathlas. 

Western  Electric  Co. 
Tran  sfl*  £in«rs. 

Genirai  Electric  Company. 

Crocker- Wheeler  Company. 

Ft.  Wayne  Elec.  Worka,  Inc. 

General  Electric  Co, 
firCvKory  Electric  Co, 

Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  EJectrlc  Car. 
General  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co 
Turbines.  Water  Wlieela 

Leffel  iS  Co.,  Jas. 
Tarnisbes. 

Sterling  Varnish  Co. 
Vnlcani^ed  Fibre. 
Vulcanized  Fibre  Co. 
IVIrelcssTel.Apparalus. 
Clark  Wlrel.TelA  Tel. Co  ,T.E. 
National  Elec   SlgnalllngCo. 
Wires  and  Cables— Mag- 
net Wlr^, 

American  Electrical  Works. 
Amer.  InsuJ.Wire  A  Cable  Ca 
American  Steal  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACbl.  Co. 
Electric  Appliance  Co. 
Empire  VVlre  Co. 
General  Electric  Co. 
Hazard  Manufaclurlog  Co. 
Indiana  Rub.  A  Ins.  WlreCo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
PhlUlps  Insulated  Wire  Co. 
Roebling's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Undeii^ound  C.  Co. 

Wesco  Supply  Co. 

Western  Kleclrlc  Compftoy. 

Western  Eleo.  Sasply  Oo. 
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MIOMI 


NUERIMI 


OAR  BO  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

for  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil,  ind.,  and  in  Oliio,  Pennsylvania  and  New  Jersey. 


C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Block,  Chicago,  III. 
W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,   Ohio 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


General  Office  and   Factory: 
PITrSBURG,    KAN. 

Branch  Office  and  Sate  Yard:    2417  East    tSth    Street,  KANSAS  CITY,    MO. 


REFERENCES 


'SBF  YOU  are  not  using  Columbia 
Enclosed  Arc  Carbons  now 
we  can  refer  you  to  thou- 
sands who  are,  but  we  would 
rather  refer  a  sample  box  of  a  thou- 
sand to  you  with  the  understandina; 
that  you  can  refer  them  back  at  our 
expense  if  they  do  not  suit  better 
than  any  other  brand.         ::        ::.       :: 


NATIONAL  CARBON  GO. 

CLEVELAND,       OHIO 


BITUMINIZED 

FIBER 

CONDUIT 

The   Electrical    Engineer 

Who   Has  a   Subwa 

y   to   Construct 

"Wishes  the  best  possible  protection  to  his  cables       -                                        And    wishes   to   save    his  company   sixty    per    cent,    of    freight 
A  conduit  of  endless  durability                                                                                     and  handling   costs   and    twenty    to   thirty-five   per  cent,  of 
A  continuous,  sealed  insulating  duct  from  manhole  to   manhole;                   construction  cost 

impervious  to  gas  and  moisture  and  £/eriro/y5r5-proo/'                              Wil  1  Write  fOf  OUrlllUStrateCj  BOOJC  and    PrlceS. 
A  duct  that  IS  and  remains  perfectly  ahgned,  mto  which  and  out  ot                                                                                                              r        ,         , 

which  he  can  draw  cables  with  ease  and  rapidity,  without  the          All   diameters   from   one   mch   to   ten  inches,  seven  foot  lengths. 

possibility  of  a  scratch                                                                                    Bends  of  all   angles. 

AIVIERICAIM     COIMDUIT     COIVlF»AI>JY 

1  70  Broadway 
NEW  YORK,  N.  Y. 

336  Macy  Street 
LOS  ANGELES,  CAL. 

Manhattan  Building 
CHICAGO,  ILL. 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  arc  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard  books : 


ALLSOP,  F.  C— Electrical  Bell  Ck)nstniction;  Treatise  on 
the  Construction  of  Electric  Bells.  Indicators  and  sim- 
ilar  apparatus.      177    illustrations $1.25 

ATKIXSDN.  PHILIP.— Tbe  Elements  of  Electric  Lighting. 
Seventh    edition,    fully   revised,    and  new  matter   added. 

104  illustrations.     260  pages 51.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Mnffoetism.  406  pages  and  117  illustrations.  Sec- 
ond   edition     ?2.00 

AYRTON,  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering.  Based  on  the  Practical  Deflnitlons  of  the 
Electrical    Units.      With    numerous    illustrations.      Sixth 

edition     $2.50 

BADT,  LIEDT  F.  B.— New  Dynamo  Tenders'  Hand  Book, 
This  is,  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  tbe  old  one.  with  all  the  informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men.  as  Dynamo  Tenders,  Linemen,  Stationary  En- 
Kineers  and  owners  and  operators  of  all  kinds  of 
Electiic  Plants.  It  Is  the  only  book  of  the  bind  pub- 
lished in  the  English  language.  226  pages,  140  illus- 
trations,  flexible  cloth  binding,   size  of  type  page  5Vjs3 

inches    51.00 

BADT,  LIEDT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  Incandes- 
cent wiring  and  complete  Information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  , sizes  of  wires,  wiring  fix- 
tures, elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
5'^f.x3    Inches,    flexible  cloth    binding.    66   pages,    35   cuts 

and  5  tables.  3  of  which  are  12xlS  inches $1.00 

BADT,  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Jnst  the 
book  for  people  engaged  in  selling,  installing  or 
handling  electric  batteries,  electric  bells,  elevators, 
house  or  hotel  annunciators,  burglar  or  fire  alarms. 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus.      106     pages.     97     illustrations,     flexible     cloth 

binding'.     Type  page  51^x3  inchi-s $1.00 

BADT  LIEDT.  F.  B.— Electric  Transmission  Hand  Book. 
FIret  edition.    3,000   copies.      07   pages.    22  illustrations, 

27    original    tables $1-00 

Gives  more  Practical  information  on  the  subject  than 
anv  work  published  to  date.  The  tKWk  contains  all 
necessary  information  for  Power  Producers,  Capitalists, 
vVgents,  "  Engineers  and  Motor  Inspectoi-s.  With  this 
book  anybody  may  make  estimates  on  tbe  cost  of 
Transmission  Plants. 
BEDELL.  FRED'K  AND  ALBERT  C.  CREHORE.— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  En^neers.     Second  edition.     113 

illustrations     $2.50 

BliLL  LOUIS,  I'H.  D.— The  Art  of  Illurolnatlon.  This  Is 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modem  illuminants. 
electric  and  other.      Cloth,   339  pages.  127  Illustrations. 

Price      ?2.50 

BONNEY.  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  Illustrations,  208  pages.     12mo.  cloth ?1.25 

BOTTONE  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  w^Ith  -IS  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      §0-50 

BOTTONE,  S.  R.— Tbe  Dynamo,  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations §1.00 

BOTTONE,  S.  R.— Electro-Motors.  How  Made  and  How 
Used      A  Hand  Book  for  Amateurs  and  Practical  Men. 

Reduced    to     50.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants,  Their  Cost 
and     Operation.       275     pages,     many     Illustrations     and 

diagrams.      Paper    $1.00 

CROCKER.  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.    A.   Foster.     Illustrated.     Second  edition. 

revised    and    enlarged $1.00 

CCSHING,  H.  C.  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulae,  rules  and  re- 
quirements from  the  most  modern  practice,  and  In 
'  accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers'    International     Electric     Association.        12mo., 

leather ; SI  00 

DESMOND,  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors.  Lamps.  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  tbe  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  tbo 
Instruments  and  machinery  used  in  connection  with, 
Altenate  Electric  Currents.  Illustrated.  Revised  edi- 
tion     §2.50 

DOBBS.  A,  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  In  plain  language.  Full  of  Informa- 
tion and  diagrams  for  the  operator,  exchange  manager, 
inspector,  trouble  man  and  lineman.  A  complete  de- 
BcrlptioQ  of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards.     105  pages.     Price. .  .$1.00 


DYER.  A.— Induction  Coils.  How  Made  and  How  Used. 
Third    edition.      Boards    $0.50 

FLEMING,  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.     Fourth  edition.     74  Illustrations.  .$1.50 

FLEMING,  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  Tbe  Induction  of  Electric 
Currents.  500  pages,  fully  illustrated  and  with  copious 
index.     Second  edition    ?3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical    Theory    of   Current   Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  Svo.. 
cloth.     London.   1S92  $5.00 

GAYETTY.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON. — School  Electricity-  Sources.  Currents.  Measure- 
ment. Telegraph  V.  Telephony,  Lightning,  Electrolysis, 
Induction,  etc.     262  pages,   with  HO  Illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-Metallurgy,  including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER,  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
lltUe  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  In  convenient  form  for  ready 
reference    " $1.00 

HASKINS.    C.    C— Electricity    Made    Simple.      233    pages. 

108  illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  Information  on  the  branches  treated 
have   been    limited, 

HASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition: 
revised* $1.50 

BASKINS.— Transformers.  Their  Thcorv,  Construction  and 
Application    Simplified.      38  illustrations $1.25 

HAWKINS.  C.  C.  AND  P.  WALLIS.— The  Dynamo.  Its 
Theory,   Design  and  Manufacture.   190  Illustrations. $3. 00 

HAWKINS.  N.~New  Catechism  ot  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dvnamo  and  Motor, 
Wiring,  tlie  Electric  Railway,  Bell  Pitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  illustrations. ..  .$2.00 


HOMANS,   J.   E..    A.    M.— A.    B.   C   OF   THE  TELEPHONE. 

352    pages.    269    illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction. Installation,  care  and  management  of  tele- 
phones and  Ihelr  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wlreman.  lineman  and  en- 
gineer, and  It  is  written  in  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary. 
Practical  and  Experimental  Physics.  C50  Illustra- 
tions     $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON.  DR.  .lOHN.— Dynamic  Electricity;  Its  Mod- 
em Use  and  Measurements,  Cbieflv  In  Its  Application 
to  Electric   Lighting  and  Telegraphy $0.50 

HORSTMANN.  H.  C.  AND  VICTOR  H.  TO USLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  ICO  pages,  over  200  illustrations.  Full 
leather  binding,    pocket   size     4xG $1.50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    Illustrations $2.50 

HOUSTON,  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases.  Fourth  edition,  greaUy  enlarged, 
with  over  G.OOO  additional  words  and  definitions.  2 
volumes.    1 .000    pages $6.00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical    hand  book.    Fourth    edition $3.00 

KAPP.  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     50-DO 

(Vol.    96   Van   Nostrand's  Science   Series.) 

KAPP,  GISBERT.— Dvnamos,  Alternators  and  Transform- 
ers.      138    illustrations $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth    edition.      200   illustratious.      Svo.   cloth.      London. 

1S92    ; S7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter:  the  old  matter  has  been  thoroughly  revised. 

KEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Eules.  Formulae,  Tables,  and  Data.  32  mo. 
Leather     $1.75 

LOCKWOOD.  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphv.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and   Inspectors.      376  pages.    152  Illustrations $2.50 

LOCKWOOD,  T.  D. — Electrical  Measurement  and  the  Gal- 
vanometer: Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L. — Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  tbe  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages. 
17S  illustrations  and  diagrams,  4  large  folding  plates. 
Price      $3.00 

MEADOWCROFT,  W.  H.— The  A,  B,  0  of  Electiclty. 
36   illustrations.    12mo,'  cloth.    New    York $0.50 

MAVER,  AND  DAVIS,  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  M'heatstone  Auto- 
matic Telegraph.     63  illustrations $1.50 

MEYER.  HENRY,  C,  JR..  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  165  pages,  63 
Illustrations,    15   folding  plates.      Price $2.00 

MILLER.     KEMPSTER    B.— American    Telephone    Practice. 

61S  large  ovtavo  pages.   379  Illustrations $3.00 

This  book  treats  of  the  subject  In  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without    the   use  of   mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.     Illustrated $1.50 

POPE,  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians. Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE,  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way of    To-day.      Fully    Ulustrated $0.25 

REED,  LYMAN  0.— American  Meter  Practice.  This  Is  the 
only  American  book  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.      Price     $2.00 

RUSSELL.  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electricity.      107    illustrations $2.25 

SALOMONS.  SIR  DAVID.— Electric  Light  Installations. 
Vol  1.  The  Management  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    illustrations.      12mo.,    cl.      London,    1.S93 $1.50 

RLOANE.  T.  O'CONNOR.— Electricity  Simpiifled.  The  Prac- 
tice and  Theory  of  Electricity,  Including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  every  day 
life.      Illustrated     $1.00 

SLOANE.  T.  O'CONNOR.- The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  .^50  Illustra- 
tions      .$3.00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teur.s,  including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1.00 

SLOANE.  T.  O'CONNOR,— The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods.  Including  numerous  rules,  examples  and 
tables  in  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised $1.00 

STEVENS.  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen.  Electricians.  Motor- 
men,  Ice  Machine  Men  and  Mechanics  In  General.  336 
pages,    over  240   Illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
A  series  of  lectures,  with  an  Introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  illustrations,  fancy  boards 
(Van    Nostrand's    Science   Series,    No.    66) $0.50 

THOMPSON.    SYLVANUS    P.— Polyphase    Electric   Currents 

and    Alternate-Current   Motors.      Mailed    to    any   address 

in    the    world    on    receipt    of $3.50 

THOMPSON,  SYLVANUS  P.— Recent  Progress  In  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  MachineiT.  ICmo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.50 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and   29  plates.     Nearly  1,000  pages $6.00 

THURSTON.  PROF.  R.  H.— Stationary  Steam  Emrines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding   plates    $2.60 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.— Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper.  Silver,  Nickel.  Gold.  Alnm- 
Inum,  Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER.  P.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. 16mo,  boards.  (Van  Nostrand's  Science 
Series.     No.     98) $0.50 

Ti^'EBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB,  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated.     12mo.,    cloth.      Chicago,    1895 $1.00 

The  only   complete  work  on  the  Telephone.      All  pos- 
sible  Information   for  any   one    Interested   In  Telephones 
and    how   to   make    and    operate    them. 
WEBER.— The    Handy    Vest    Pocket    Electrical    Dlctlonarv. 

Cloth      $0.25 

Leather     $0.60 
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THE  GENERAL  ELECTRIC  COMPANY'S 

FAN  MOTORS-1904 


•Jfis^' 


Convertible  type  motors 
which  may  be  used  for 
either  table  or  v/all. 
Furnished  with  12=inch 
and  16=inch  fans  for 
direct  and  alternating 
current  in  all  standard 
voltages. 


GENERAL  OFFICE:     SCHENECTADY,  N.  Y. 

New  York  Office,  44  Broad  St.      :=:     Sales  Offices  in  all  Large  Cities. 
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THE  GENERAL  ELECTRIC  COMPANY'S 

NEW  SINQLE=PHASE  MOTORS 


General  Electric  Single  Phase  60  Cycle  Induction  Motors 

1  to  15  horsepower 

These  motors  combine  high  power  factors  and  efficiency. 
Full  load  starting  torque. 
Small  starting  current. 


Promptly  delivered  in  all  sizes. 


Write  for  information. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 


Chicago  Office:    Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 
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50-10  and  5  per  Cent. 

That  is  the  discount  from  list  which  we  can  make  you  in  coil  lots  and  o\'er. 
Buy  at  once— cannot  guarantee  price  to  stand 

We  are  out  for  business  on  CIRCULAR  LOOM  CON- 
DUIT, the  first  and  original  flexible  conduit.  We  have 
the  largest  stock  in  the  country — can  make  prompt 
shipments,  and  are  leaders  in  prices  and  discounts. 

Best,  because  it  has  every  quality  necessary.     Fireproof,  waterproof^  tough, 
flexible,  insulating,  practically  nail  proof,  does  not  deteriorate. 

ELECTRIC  APPLIANCE  COMPANY, 

CMICAOO. 


FIBRE  CONDUIT 

THE  FIBRE  CONDUIT  CO. 
Orangeburg,  N.  Y. 


FOR  UNDERGROUND  WIRES 

OF 
HIGH  OR  LOW   POTENTIALS 

CHICAGO  OFFICE 

I760  Monadnock   BIdg. 


Not  R  Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY   CO. 


■  Evervthing  Electrical" 


ST.  LOUIS,  U.  S.  A. 


SPARKING 


Reduces   the    working    capacity    of    a 
motor  Of  dynamOf  wears  out  ttte   com- 
mutator, vifastes  power  and  may  cause 
afire.    All  tttfs  may  be  avoided  If  you  use        ....... 

The  onlv  article  that  will  PREVEKT 
SPARKING.  Wilt  keep  the  (  ommii- 
latnr  in  L-ood  conditiou  and  PRE- 
VENT CUTTING.  > 

Absolutely  Will  Not  Gnm    The    Brushes. 


50  Cents  per  Slick.  $5.00  per  Dozen. 

SEND  i-OR  FREE  SAMPLE  STICK. 
For  sale  oy  al'  supply  bouses,  or 
K.  McLENNAN  &  CO  Sole  Manufacturcra.  009, 100  Washington  St.,  Chicago. 


It  win  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
Bfier. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  IMUNSELL  &  COIMPANY, 

NEW  YORK  AND  CHICAGO. 


WE    PUT    THE    MICA    POOL 
OUT    OF    BUSINESS! 

CHICAGO  MICA  CO. 

VALPARAISO,    IND. 


Bullock  Electric  Mfg.  Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "N"  Hotor. 


. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  which  requires 
variable  speeds. 


p»*«lll  III    1—1    III      Jii   III  »««♦   I-—   |||.»»»n».^,w  -lll^t^^ 

I     Sheet  Brass,     »/'    Tempers  i 

t  Brass  and  Bronze  Drill  Rods  | 

I  Brass    and    Copper    Wire  I 

%  German  Silver  Sheet  and  Rod       i 

Brazed  and  Seamless  Tubing  i 


i 


I 

i     EaUle    Brand    ««>'"'«'•  m^els  and  Bums 

I  ^^ Brass    Escutcheon     Pins  | 

iOf.'iec     Rllt^a      Desk  Marrow,   Broad  Middle,  « 

grass     aUWtS,    Ban  ripped  and  Waler  Closet  l 

I     Brass  and  Iron  Jack  Chain,  Brass  Safely  Chain,  Etc.  X 

I  Catalogues  on  Application  I 

i       THE  PLUME  &  AT  WOOD  IVIFG.  CO.  t 


t      Mew  York 


San  Francisco 


Chicago 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

iCf'i:uHrt^  For  Testing  Batteries  and  Battery 

Lj.'-P.«^i;  Circuits,  Locating   Faults, 

I     J>"  ^  Grounds,  etc. 

|>^  ^^^  RELIABLE.        ACCURATE. 

■--' *  Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.  NliW  YORK.  N.  Y. 


BEST  QUALITY  LOWEST  PRICE. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receftacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral   Electric  Company,  Harrison,  N.  J. 
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FRANK  N.  PHILLIPS.  President. 
'C.  H.  WAQENSEIL,    TnCABunCR. 


EUQCNE  r.  PHILLIPS, 

General  Manager. 


E.  ROWLAND  PHILLfPS.  Vice-PRKS. 
e.  R.  RCMtNGTOM,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

■  ■      ■     ■  PKOVIDEKCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oBK  Store,  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stobe,  F.  E.  Donotioe.  82  Lake  St. 

JIOKTREAL  Branch.  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  rH  I  Lll  I  U 

FOREE  BAIN,  1662-3  Monadnock  Elk.,  CHICAGO 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


AKRO  IM 

Generators,  Mators,  Clutches, 
Commutator  Truing  Devices. 

^-AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  Office:  McKay  FingioeerinE  Co.,  H*>  Broadway 


SEND    FOR    A    CORKSCREW    CLUK   BUTTON 

ljse: 


qTBBa^. 


SAVE 
LABOR 


SIMPLY 

SCREW 

THEM 

IN 

NO 
DICCINC 
TAMPING 

OR 
FILLING 


W.N.MATTHEWS  &  BRO.,  Distributers,  603  Garleton  BIdg.,  St.  Louis 


JBaury'^  -:.^AM^tjy<K)p'^ ' 


PROMETHEUS 

ELECTRIC    HEATING    and 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


Engineef^s 

Formulas 

Wanted 


BooKlet  "Soldering  Sense"  describes. 

"■;^'  L„  Bf,  A\Lx&Nj  c,Qi.,:  iinj;.i& 

■        .,■  SOLE  MAKERS.  ■/-,:./    ^1yy)M: 

iv::^t^34  Columbia  Ave.v^rcAGbv^ 


ELECTRIC  MOTOR 

TheKlKNri.)  motor  rune  at  htgli 
Bpeed  wlieuconiiiM'ted  to  one  cell 
of  almoMtany  kind  of  battery.  Jt 
rotareH  111  either  direction  and  la 
reversed  » Ithout  changlDg  con- 
nectlone.  Itis  tilted  with  srooved 
pulley.  Prioe  60cetitH;  poot- 
a);eHndpa(.klDg  ID  cents. 

Ithaca  Electric  Novelty  Co. 
Box49,  Ithsea,  N.  V. 


Russian  Exports  ExcSusfvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  Introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


CORRESPONDENCE   INVITED 


'^~~'     ^<^. 


We  are  about  to  publish  a  booklet  for  tKe 
use  of  engineers  and  power  users.  To  make 
it  as  complete  and  practical  as  possible,  we 
want  every  engineer  or  power  user  who  has 
a  tested  formula  or  recipe  relating  to  boiler 
or  engme  practice,  or  to  power  development, 
to  send  it  to  us,  no  matter  how  simple  or 
old  it  may  be. 

With  the  formula  send  this  advertisement, 
the  diameter  of  your  engine  stuffing  box  and 
piston  rod,  your  name  and  the  address  of 
the  concern  you  work  for. 

We  will  promptly  send  enough  EUREKA 
PACKING  for  a  trial,  and  later,  the  book- 
let. Every  good  formula  will  be  published 
with  the  name  of  the  man  who  sent  it  in. 

Send  your  formula  today,  as  we  wish  to 
print  the  booklet  soon.  But  don't  forget  to 
send  the  dimensions  and  address. 

Jas.  L.  Robertson  &  Sons, 

204  Fuhon  Street,  New  York,  N.  Y. 

Eureka  Packing. IndicalorsandolherSleam  Specialties 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.   We  ai^o  nianufactnre  Crlmshaw&°d  Competition  Tapes  &nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  US  Liberty  St.,  Nen  tork. 


BRANCHES:  -{,5,2  DesplalnesSt. 


BOSTON: 
1  Otis  St. 


SAN  FRANCISCO : 
33  Second  St. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Siof  ■  Burning  Weatiierproof 
and  Slow- Burning  Wire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET,  R.  L 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  for  Catalogue  No.  30,614. 

SPRAQUE 

ELECTRIC  COnPANY 

General  Offices: 

527-531  West  34th   Street,   New  York. 

Chicago  Office:  Fisher  BIdg. 
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■WASTED,  FOR   SAI.E    and 

similar  ^VAST  COliUBIIV  advertise- 
?nents  (50  zuords  or  less),  S^  SO  an 
insertion,-  additional  -words  ^c  each. 
POSITION  WABTTED  adverlise- 
Tnents  ijo  words  or  less),  S^.oo  an  in- 
sertion; additional  -words  so  each. 

POSITION     WANTED. 

YouQ?  man  of  25.  with  two  years'  experience 
as  electrician  In  large  manufacturing  plant, 
baring  care  of  O.  C.  equipment,  wiring,  etc. 
Student  of  the  Internitional  Correspondence 
School.  Good  references.  Address  BOX  31 4-, 
care  Western  Electrician,  510  Marquette  Bldg  , 
Claicago. 

WANTED. 

Three  experienced  Incandescent  lamp  sales- 
tt»n,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age. 
crperlence  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician.  510  Marquette 
Bldg.,  Chicago. 


WANTED. 


Salesmen  to  sell  line  of  popular-priced 
electric,  gas  and  combination  fixtures.  May 
be  handled  as  side  line.  State  experience 
and  territory  traveled.  NATIONAL  STAMP- 
ING &  EIiECTRIC  WORKS,  llS  Michigan 
Street.   Chicago. 


FOR  SALE. 

Electric  light  plant  In  town  of  1,000  popula- 
tion. In  fine  shape  and  on  sound  financial 
basis.  I  did  not  want  lo  take  it  but  was  obliged 
to  and  now  want  to  sell  it.  New  generator  and 
thoroughly  overhauled  since  taking  possession. 
E.  E.  8EC0R,  Buffalo  Center,  Iowa. 


FOR   SALE. 


Direct-Connected  Engines  and  Genera- 
tors. Two  42-K.  W.,  Westinghouse  G-pole, 
240-volt  generators  to  12x12.  Allfree  au- 
tomatic engines,  290  r.  p.  m.  Perfect  con- 
dition. Immediate  delivery.  Low  price. 
JOHN   W.  COLE.  Providence,   R.   I. 


FOR   SALE. 


At  a  bargain — One  50-light  T.  H.  arc 
machine,  complete  with  switchboard  in- 
struments ;  one  35  K.  W.  1,100-volt,  16.000- 
alt.  T.-H.  machine,  complete  with  exciter 
and  switchboard  instnaments  ;line  shflft,bear- 
ings,  base  stone,  pulleys  and  belts  ;  38  T.-H. 
arc  lamps.  K  type,  1,200  C.  P.  The  above 
is  a  complete  lighting  plant,  for  both  street 
and  commercial  lighting,  less  the  power, 
and  Is  in  good  condition  and  guaranteed  bv 
us.  WASHINGTON  ILLUMINATINO  CO.. 
Washington,   Iowa. 


FOR   SALE. 


Electric  light  and  power  plant  In  a  wesierti 
town  of  8,000  inhabitants:  operated  by  water 
power.  Valuable  franchise  andcootracts.  Fine 
field  for  expansion.  Net  Income  fully  ten  per 
cent.  Price  $60,000  cash.  For  Information  ad- 
dress BOX  315,  care  Western  Electrician,  510 
ilarquette  Bldg.,  Chicago. 


FOR    SALE. 

All  or  part  interest  in  anelectrical  supply  nnd 
contracting  business,  well  established  and  in- 
corporated. Location  in  a  manufacturing  ciiy 
on  Ohio  River.  No  opi»osttlon  and  goodoutiook. 
Price  SI. 300.  Address  BOX  308.  care  Western 
Electrician,  510  JIarquette  Bldg. 


FOR    SALE. 


Scholarship.  Complete  mechanical  engineer- 
ing course  wich  Internitional  Correspondence 
Schools,  Including  the  ten  volumes  of  books. 
There  has  been  no  lessons  sent  in  on  this  course. 
For  gale  at  a  bargain.  Address  P.  E.  JONES. 
Perry,  Iowa,  Box  82. 


FOR    SALE. 

Electrlc-Ugbt  machinery,  consisting  of  400 
horsepower  in  boUer-i.  engines,  pumps,  dyna- 
mos, switchboards,  etc,  complere.  Will  be'sold 
as  a  whole,  or  in  lota  as  desired  Complete  de- 
tailed description  on  application  Address 
PHOENIX  LIGHT  .t  FUEL  CO..  Paoenix,  Arl/.. 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feel  each, 
light  four  sides.  An  Ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


RUBBER  IVI^kTS 

FOR    SWITCHBOARDS. 

261  Washlngrton  St.,  NEWARK,  N.  J. 


CITY  OF  LAUNCESTOM,  TASMANIA. 

ELECTRICAL  PLANT  FOR  SALE. 

The  Corporation  of  the  City  of  Launceston 
has  for  sale  the  following  Electrical  Plant: 
.    I.  ALTERNATING  PL  \NT. 

5  Water  driven  Turbines  of  160  H.  P.  each,  by 
Gilbert  Gllkes  of  Westmoreland. 

5  Alternators  of  100  K.  W.  each,  by  Siemens 
Bros  &.  Co. 

Switcbbcard  complete  with  Instruments. 

A  large  number  of  suitable  transformers, 
me-ers  and  single-phase  motors  and  other  minor 
plant  and  apparatus. 

II.     DiRE(JT    CURRENT   ARC    LIGHTING 
PLANT    (Series  System). 

5  Siemens  Arc  Light  Dynamos,  each  for  35 
lamps  (7  5.  amperes). 

4-Circuit  switchboard  complete  with  instru- 
ments. 

About  140  Siemens  small  band  arc  lamps. 

About  120  lanterns  for  the  above. 

Full  particulars  may  be  obtained  on  applica 
tion  to  the  City  Electrical  Engineer,  Town  Hall, 
Launceston,  Tasmania. 

C.  \V.  ROCHER,  Town  Clerk 
Town  Hall.  Launceston,  Dec.  8,  1903. 


Electric  Heating  Apparatus 

SEND  FOR  64-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO.  Monadnock  Block. 


^OWAROS  AK;,Co 


THE 
"RECTI"  BELL 

FOR  AUTOMOaiLES 
AND  ELECTRO  MOBILES. 


No.    100. 

This  Bell  may  be  placed  on  th* 
outside  of  iha  vehicle  without 
being  cased-  The  gong  is  ad- 
justed with  the  concavity  down, 
ward,  so  that  mud  and  dust  can 
not  collect  and  deaden  the  sound. 
'WESTERN  ELECTRIC  CO..  Selling  Agts. 


^Ew^YowK  M 


NEW  PRICES 

New  net  prices  oo  all  goods  contained  In 
our  550-pag:e  catalogue  No.  14.    Send  far  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


"Gregory: 

"^  ELECTRIC  mf 

■54-62  5.CUNT0N  5T.  CHICAGO 

All  dynamos,  motes,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehousee 
ready  for  Immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1-400  K.  W.  Westinghouse  Alternator. 
Stanley  Alternator. 
General  Electric  Alternators. 


Westinghouse  500  V.  Railway  Genera- 


1-200 
2-150    " 
3-120    " 
2-150    •' 

^tors. 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  gijaranteed. 


J.  J. C  CAN'S       Wf\ 

"ACMt "  COMMt/TATOR  ^H     | 

COMPOUND-  ^^    I 


Agents  Wanted. 

50  Cents  Per  Stick. 


You  Can't  Oo  Less 

than  give  a  good  thing  a  trial.  FREE  SAMPLE 
J.  J.Egan's  Acme  Commutator  Compouna,  the  only 
article  that  will  aosoluiely  prevent  sparking, 
cuttins  or  unnecessary  wear  of  the  commutator. 
Commutator  always  bright. 


All  Supply  Houses  or 


$5.00  Per  Dozen. 


J.  J.  EGAN,  683  West  Ohio  Street,  CHICAGO 


Eclipse   Pocket  Ammeter 

For  General  Battery  Testing, 
0  to  15  Amperes. 
"Ready  for  use."  w-ith  flexible 
cord  attached  and  contact  ypur  in 
case,  which  is  drawn  back  into 
case,  when  carritdlnpocaet.  Used 
In  any  position,  and  works  In 
either  direction  of  current.  Size 
of  watch,  and  very  lipht  weight. 
Pivots  hardened  and  polished. 
Ask  V  our  jobber.  Eldredge  Elec- 
tric Mfg.  Co.,  Springfield    Mass. 


WE  BUY  OLD  BELTS 

Olt  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,   REPAIR  AND   RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


WORKS    QUICK    AND    EASY.      OE 
DETERIORATE.    ESTABLISMEC 


VEARS.  Sold  by' agents  ai^o  dealers 


^SBB^ESSm 


U.S.METAL  POLISn 


POLISHES  ALL  METALS.   Brani:»i:=   Ne  "Ydoh.  Cm 


n5AHPLEs'sE/JT"  FREE 
GEO.W.Hof  FMAtil 

Z95.  E.Washington  St:  Indianapolis.  IND 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse.  400  K.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  jr. 

7'i  a.  P.  General  Electric  900  E.  P.  M. 

5  H.  P.  General  Electric,  1820  R  P.  M. 

5  H.  P.  Parason.  900  K.  P.  M. 

SH  H.  P.  Paragon.  1000  R.  P.  M. 

2  H.  P.  General  Eleolrlc.  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  E.  P   M. 

IH  H.  P.  General  Electric.  180O  E.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker  Wheeler.  750  R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Klectrle.  l:!50  R.  P.  M. 

Ill  H.  P.  Simpson.  2000  E.  P.  M. 

ly.  H   P.  Crocker  Wbe^ler.  1575  E.  P.  M. 

TA  H.  P.  Card,  775  R.  P.  M. 

6  H.  P.  C  &  C  1030  E  P   .M. 

5  H.  P.  Westinghuuse.  1050  B.  P.  M. 

5  H.  P.  0.  &  C.  1600  E.  V.  M. 

3  H.  P.  Jenni-,  1600  E.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,   CHIC- GO. 


The  OI^DS    Gas  and 
Gasoline  Enqines. 


Gas  and  Gasoline 

EIMOIINES 

Small  cylinder  —  high  compression  —  lony  stroke  and  high  speed. 
Twenty-three  years'  e.xperience  of  practical  specialists  is  behind  the 
construction  of  our  engines. 

Stationary  Engines,  2  to  100  H    P. 

Portable  Engines,   "8  lo     1  2  H.  P. 

Write  tor  lull  Information  and  illustraied  catalogue 

OLDS  GASOLINE  ENGINE  WKS.,  252  River  St.,  Lansing,  Mich. 


OFFICE  OF 

Town   Clerk 

BOIBD  or  TDVniM 

-1- 

oto-ji.riiicTen 
u  T.  rmiuKEii 

A.  a  KAUFMAN.    CLSWt 

f,  ViK  NOT*.    »TTT. 

Suramilville  Ind.. 


Coll     cj  >ix<^^^    (Xl^a^^   .^u.ei-„w.^C  rtX^,..^    ^/^  ,:z^^^.,..jy^ 


<d 


^v 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

'  76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carperiter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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=gO  BE  == 


ATT'ROVE'D 


This  Tne&.r\s 


—YOST- 
SOCKETS 

meet  a.!! 

CODE 
REQUIREMENTS 


Do  you  a^ppreciate  the 
importa.r\ce     of     this? 

Have  you  our  Booklet  7 


'Bhe 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


j  FOR  SALE. 

f  IMMEDIATE     DELIVERY. 

I  VERY   LOW   PRICES.  .  .  . 

f  ENGINES. 

Y  One  22,   1  40x60  Watts -Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
,♦,  74  in.  face.    In  excellent  condition. 

I  One  23x48  Harris  Corliss,  left-hand   wheel  18  ft.  diameter,  36  in.  face,  with  direct 
y  connected  condenser. 

.%  One  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  In.  face. 

J,^  One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter.  24  in.  face. 

1  One  12x34  C.  H  Brown  A  Co.,  right-hand  wheel  10  ft.  diameter,  30  in.  face. 

I  One  10,   1   18x20  Payne  tandem  compound    right-hand  wheel  9  ft.  6  in.  x  25  in., 
•*•  with  Knowles  condenser. 

J,^  Three  18Hxl8  Armington  A  Sims  center  crank,  governor  wheel  and  driving  pulley 
t  each  86  in.  diameter,  16  In.  face. 

Y  Two  18,   1  30x16  Westinghouse  compound,  driving  wheel  8  ft.  diameter,  25  in.  face. 

•J.  One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
I  diameter,  21H  in.  face;  governor  wheel  82  in.  x  17  In. 

I  One  14x13  irmlngton  <fe  Simscenter  crank,  governor  wheel  and  driving  pulley  each 
,,  42  in.  diameter.  12^^  In.  face 

I  One  lOH,   1  16>^xl2    Armington   &   Sims    cross-compound,    governor  wheel   and 

Y  driving  pulley  each  75  In.  diameter,  10  in.  face. 

A  One  13x12  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
I  62  in.  diameter,  12  in.  face. 

T       .  One  12x12  Watertown  center  crank,  driving  wheel  40  in.  diameter,  12^1".  face; 
J  governor  wheel  60  in.  x  12!^  in. 

I  One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
•>  50  in.  diameter,  12^  In.  face. 

•!•  One  10x12  Armington  A  Sims  center  crank,  driving  pulley  74  in.  diameter,  11  in. 
I  face,  governor  wQeel  62  in.  x  10*^  in. 

'l  One  8x10  IJ.  F.  Sturtevant  center  crank,  driving  wheel  78  in.  diameter,  14  in.  face. 

Y  One  7x8  Payne  center  crank,  driving  wheel  44  in.  diameter,  7  In.  face;  governor 
I  wheel  42  in.  x  7  in. 

Y  Send  for  Latest  Bulletin. 

I      CHARLES  E.  DUSTIN  CO., 

.1  I  i    Broadway,  NEW   YORK. 

Y  Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 


Wa^rrerv 


Alternator 


NINETY-NINE 
PER  CENT. 

of  thought  goes  into  the 
making  of  the  Warren 
Alternator  to  render  it 
efficient.reliable  and  easy 
to  care  for. 

We  Guarantee  What  We  Sell 


Sell    What    We    Gua.ra.i\tee 


^RRENl^CTlilc]^!;.^. 


Sa^ndusky,  O. 
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THR  TELEPHONE  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  TO  DATE. 

BY    HERBERT    LAWS    WEBB. 

Zfeniber  of  the  American  Institute  of  Electrical  Engineers,  and  of  the  Insfituiion  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Jomt  Author  of  ''Electricity  in  Daily  Life." 

leo  ^ases,  133  lllus-tra-tions,  Clo-tKi,  M^nd-Boolc  Size,  Price  $I.OO. 

Extract  from  Preface.— "  This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  in  America.    The  time  for  such  a  work  is  not  yet  come.    But  It  Is 
felt  that  tbere  it.  a  demand  for  a  practical  book  on  telephone  working  and  management,  dad  the  TEL  KPHONE  HAND-BOOK  is  an  attempt  at  meeting  that  demand.    With  the  exception  of  a  few 
chapters  dealing  witb  certain  foims  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  engage  in  the    manufacture  of  telephones,  the 
■  i  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apnaratus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


book  i 

No  pains  have  been  spared  to  make  it  the  best  book  of  its  kind.     It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  in  its  language  that 
everything  regarding  telepbone  work:  and  management.    It  conforms  in  size  and  style  to  our  other  Hand-Books  which  have  been  so  favorably  received  by 

. OONTBNTS 


anyone  can  understand  and  learn  from  it 
tbe  entire  electrical  fraternity. 


CHAPTER 


12. 


The  invention  of  the  Telephone. 

Souna    Waves.    Articulate    Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Indue  Lion.  Electromagnetic 
Induction. 

The  Induction  Coil:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,   Mercadier's   Bi-Telephone. 

The  Siemens,  Kotyra,  Neumayer  and 
Bottcher    Receivers. 


CHAPTER  13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 
23. 
24. 

25. 
26. 

27. 


Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The  Cuttriss   Transmitter. 

Various    European    Transmitters. 

The    Efficiency    of    Carbon    Transmit- 

ters. 
Batteries   for  Telephone  Work. 
Open   Circuit   Batteries. 
Closed    Circuit    Batteries. 
The    Practical    Management    of 

teries. 
Magneto    Bell. 
Automatic  Switches. 


Bat- 


Telephone    Line    Construction, 
■•nMI-li.^41  and  for  nale  by    ELECTRICIAN    PUBLISHING    CO 


CHAPTER  28.    Metallic  Circuit. 

29.    Underground  Wires 

Lightning   Arresters. 

Inside  Wiring. 

Installatiop     of     Te'^phone     Instrn- 
ments. 

Inspection  and  Maintenance. 

The  Condenser;  Its  Use  in  Telephony. 

Ele','crom?vnetIc  Retardation. 

E'j:change  Working. 

Small    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony. 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent  Progress.    Appendix. 


30. 
31. 


33. 
34. 
3R. 
36. 
37. 
3?. 
'59. 
40. 


510  Marauf^tte  Buildiner,  bnicaso 


SCHEEFFER  INTEGRATING 
WATTMETER 


TYPE  F. 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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INTERNATIONAL 

Mechanical  Self = Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  la  may  desired  capacity. 

Sample  parts  and  quotations  on  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTCRINfi  CO, 

CHICAGO,  U.  5.  A. 


■^ 


M.KLCIN    &  SON. 

Seod  2c  stamp  for  aew  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  BurenSt.,  Chicago,  III 


HANSON  &  TUNELIUS  MACHINE  GO. 

Designers  and  Builders  of— 

Insulaiinff,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


STERLING    EXTRA    INSULATING    VARNISH. 

St«rllDc;  Extra  Black  Finishing  Varnlili, 

GterllnK  Black  Air  Drying  VarnUh, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St.,  Blackfrlars  Road,  Sallord,  Manchester,  Englin<, 


DO  YOU  WANT  THE 

Then  ALWAYS  buy 

THE  MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  market  and  ^ves  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14, 1900.  in  the  United  States  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  fine. 


These  Joints  are  furnished  in  copper  for  copper  wire  end  in  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 

87-91    West   Lake   Street, 
CHICAGO,  ILL. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


PRESS 
..DOWN 
"  HERE 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK    CITY 


"NEW  TRAIN  SBRVICB  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


»***********************•; 


"QTAR"  INCANDESCENT  >' 
.QlAn       LAMPS  l 


>■ 
>■ 
>• 

>■ 


LONQ  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADB     BY    THE    MOST    SKILLED    "WORKMEN. 


STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Niles,  Ohio. 


MUNICIPALITIES 

vs« 

PRIVATE    CORPORATIONS. 


Political  and  Business  Management  Compared. 

By  M.  J.  FRANCISCO. 

Tables  showing  cost  of  lights  furnished  by  Private  Companies  and  Municipal  Plants. 

A  list  of  Municipal  Plants  sold  or  abandoned. 

Average  cost  by  the  two  systems. 

Experience  of  Municipalities  who  own  plants. 

Legal  and  official  opinions  from  a  large  number  of  the  most  prominent  men  in  the  nation 

Editorials  opposing  the  system   from  nearly  all  the  leading  journals  of  the  U.  S. 

All  statistics  to  date, 

Any  Company  doing  street  lighting  will  want  tlie  data  contained  In  tills  book. 


Sent  postpaid  on  receipt  of  price,  $ 
:i_SCTRIC 


.00. 


IM  PUBL.ISIHIIMO  CO., 

510  MARQUETTE  BLDC,  CHICAGO. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


(COMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo   to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from    i    mile    to     150    miles 
QUOTED   on   APPLICATION,   and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

VX/'RITE   for   prices    and    bulletins   on   Wireless  Tele- 
graph Instruments,  Spark  Coils   for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.   CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICES,     FACTORY    AND     LABRATORY,     PONTIAC,     MICHIGAN 
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IS 


|r^xperimervtii\g 


in  the  buying  and  equipping  of  tele- 
phone systems  is  exceedingly  expensive 
and  invariably  a  loss. 

The  Kellogg  telephones  and  switchboard 
apparatus  are  offered  as  thoroughly 
tried  and  proven.  This  is  an  important 
consideration  when  so  many  telephone 
manufacturers  are  confessedly  putting 
experimental  stuff  on  the  market. 

Kellogg  apparatus  represents  Highest 
Efficiency  with  Greatest  Economy. 


Kellogg  SwitcKboaLrd  i^ 
S\jpply  CompanLy 

GREEN     AND     CONGRESS    STREETS 

CHICAGO 


Electric  Bldg. 
CIevela..nd 


Keystone  TelepKone  BIdg. 
PhllELdelpKla 


A  SIDE  VIEW 

OF  THE 

STROMBERC-CARLSON 

TRANSMITTER 


We  will  gladly  mail  printed  matter  to  the  man 
who  wants  to  know  why  it  has  been  the 
standard  for  so  many  years.  We  also  mail  free 
our  "Combination  Telephone  Keys,"  they  will 
open  any  make  of  telephone. 

STROMBERG-GARLSONTEL.MFG.  CO., 


General  and  Eastern  Sales  Office, 

ROCHESTER,  N.  Y. 


Sales  Department, 

CHICAGO,  ILL 


YOLJR  E:YE3 

The  Ward  Portable  Desk  Lamp 


HELPS  SOME. 


»» 


Adjustable  In  any  direction.    Tlie  oiieninf^:  for  light  to 
escape  may  be  regulated  at  will. 
Send  for  lliustrateil  booklet  and  quotation,  to 
Western  Representatives:  THOS.  G.  GRIER  CO.,  128  W.  lacltson  Blvd..  Cliicago. 
New  England  Representatives:    McKENNEY    Si    WATERBURY  CO.,  181   Franklin  St..  Boston. 
Pennsylvania    Representatives:    H.    P.    WHIIE    CO.,    Ltd.,  Wayne  lunction,    Ptilladelphia,  or  to 
MnlCnn     UUADn    O    nn  SoIe  IVItrs.  and  27  Thames  St  ,  New  York. 

ITIULCUU,    flAllU    &    UU,  Patentees.  BEWARE  OF  SPURIOU'^  IMITATIONS. 


EST.-VllLISHED  1S75. 

COMBINATION  OF 

Stow  Flexible  Shalt 

AND 

MULTI-SPEED  MOfOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping,  Reaming:.  Emery  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  N.  Y. 

Gen'l  European  Agents,  Selig,  Sonneuthal  &  Co. 
85  Queen  Victoria  Street,  London,  Englaod. 


CATERING 

TO     THOSE     WHO 
DEMAND     QUALITY. 

American 

Electric  Telephone 

Company 


MAKERS 
OF   THE 


EXPRESS    SWITCHBOARDS 


HOTEL 

TELEPHONE 


CHICAGO     - 


ILL. 


WILL  YOU  TAKE  THE  PEOPLE'S  WORD? 


Subscribers  in  the  following  cities  will  tell  you  that 
Automatic  telephone  service  is  the  best: 

CHICAGO,   ILL.  COLUMBUS,   GA. 

GRAND   RAPIDS,   MICH.  CLEBURNE,  TEX. 

PORTLAND,    MAINE  DAYTON,   OHIO 

FALL   RIVER,    MASS.  ST.  MARYS,  OHIO 

NEW    BEDFORD,    MASS.  MEDFORD,  WIS. 

AUGUSTA,   GA.  MANCHESTER,   lA. 

ALBUQUERQUE,   N.   M.  PRINCETON,   N. 

And  Many  Others 


AUTOMATIC    ELECTRIC   COIVIPAIMY, 


CHICACO,  U.  S.  A. 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DISARBOIRN     DRUO    &    OHfEIVIIOAl-  AA/^ORKS^ 


120  LIBERTY  STREET    NEW  rORK. 


10. BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


r^^^O  pressure  of  crank  shaft-bearing  can  be  so  intense  that   "Dijcon's 
Ik^l      FiaKs  Graphite  will  not  keep  it  running  continuously  cool  with 
1^^  I     relatively  small  quantities  of  oil.       Booklet   125  C   "will  show^  you 
^■^^^1    various  ways  to  test  a  sample.     Both  upon  request, 
Joseph  Dixon  Crucible  Co..         -  -  Jersey  City.  N.  J. 


EFFREY^k'eT  DREDGES 


FOR  CArALOGUE, 

ADDRESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


ARE  YOU  LOOKING  FORMONEY? 

so,  buy  WALRATH   QAS  OR  OVSOLINB   ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

Il  will  produce  as  good  a  com- 
raerctallight  as  tbat  of  an  auto- 
matic steam  engine,  either  belitd 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  (or  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO.. 

CHICAGO  nEIQHTS,  ILL. 

AGENCIES: 
301  Fisher  Building,  Chicago.       619  Stevenson  Building.  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  CarllsU  A  Hammond  Co.,  Cleveland. 


You  are  spending  over  one- 
fifth  more  on  fuel  supply 
if  you  have  not  a 

GREEN'S 
ECONOMIZER 


in  your  plant  than  other 
plants  so  provided.  We  have 
testimonial  letters  from  thousands  of  users,  many  from  the  largest  elec- 
tric light  and  power  plants,  bearing  out  our  statement.  Justliowwe 
make  this  saving — how  we  keep  a  reserve  of  HOT  WATER  always  on 
hand  for  sudden  calls — how  we  save  in  boiler  repairs,  is  all  ex- 
plained in  our  free   booklet. 


THE  GREEN  FUEL  ECONOMIZER  CO., 


SIATTEAWAX, 
M.   V. 


Sole  Manufacturers  in  the  U.  S.  A. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


jb  you  iiaa>i^  a;Swall  nu>l6r 


i 

BEST  OH  EARTH. 
BURGER  AUTOMATIC. 

For  Electric  Work 

HeaVLATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 

WRITE  FOR  CATALOaUB  H 

Then  compare  It  with  some  Qas  Engine 
band  books  that  cost  $1.00. 

Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderson,  Ind. 
U.  S.  A. 

REG.TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.Qmited, 

2200  Washington  ave.,Ph  I  LADE  LPHiA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WiRE,RODS,SHEETS,ETC. 

w*"  — DELTA   METAL 

N.  CASTINGS,  STAMPINGS  AND  FORGINGS 

'^  ORIGINAL  ANID  SoLEMaKERS  IN  THE    U.S. 


SAMSON  TURBINE 

Ttie  Illustration  show.s  tbe  large  NlAG.iRA  design.  HORIZONTAL  SHAFT  TUKB'NES  recently  installed  bv  us.  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  A  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  bj'  competent  engineers  developed  as  follows:— 
Head  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  F.tTcy. 

213  ft % 257  r.  p.  m 1760 OS* 730* 

213  ft u 257  r.  p.  m SOOn 95* 856* 

213  ft Pull 257r.p.m 3500 95% 815* 

These  results  bave  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  offices.      These  turbines  are  all  Btted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    6l    CO.,         sprincfield,  ohio,  u.  s.  a. 
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ARNOLD   ELECTRIC 
IpOWER  STATION  Co. 

Engineers,  Contractor  for  Complete 
Electric  Plants.    Results  GuaxanteecL 


I    W.  E.  BiKEE.  H.   B.  BISHOP. 

BAKER,  W.  E.  &  CO. 

ENGINEERS, 

ELECTRIC    RAILWAYS, 

I  170  Broadway,  NEW  TOKK. 


BUTTERFIELD,  J.  F. 

ELECTRICAL   ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exch  an  pes  Built  and  Ma- 
terial Furnished.  I 
Cable  Construction  and  Underpround  Conduit 

Construction  a  Specialty. 
Room  505,  113  Adams  Street.       CHICAGO,  ILL. 


H.  J.Minhlnnick.  ] 
Sec.  ondQen'lSup't. 

General  Engineering 

Co        Ttttt  Consulting  and 

u. ,     X  nr-    ContractingEnglneers. 
Telephonea.ElectricLlght.PowerTransmlBsion  | 

Suite  1112, 135  ADAMS  ST.,  CHICA  GO. 
Long  Distance  Telepiione  Central  478. 


KOHLER 

I  Contracting 


trical 


BROS., 

al    Engineer: 
Lighting  Power  Railways, 

1804-1806-1808-18101812  Fisher  Buildin^ 
CHICAGO. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plantfl. 

Examinations  and  Reports. 

New  York  Life  Building,      -     CHICAGO,  ILL. 


CHAS.  L.  BROWN         STUaKT  H.  BROWN 

President  -         Sec'y  andTreas.  ( 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,  "355  Dearborn  Street  t 
CHlC,*GO 
Telephones  Harrison  3698,  Automatic  369) 


THE  M.  P.  BYRNE 
CONSTRUCTION  C0.| 

GENERAL  CONTRACTOES. 
Sewers,  Water  Works,  Conduits  and  Elec- 1 
trie  Plants  a  Specialty.  ' 

Room  30, 88  E.  Waslilngrton  St.,  CHIUAGO.ILL.J 


Freeman  &  Co., Ernest 

ELECTRICAI,    CONTRACTORS 

AND    ENGINEERS 
!  Dearborn  Street  -  CHICAGO  ] 

Telephone  Central  436 


W.    H.    HARVEY, 

Eiigineer  atid  Contractor, 

Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldg.,  Memphis,  Tenn, 


RUEBEL  ■  SCHWEDTiM ANN- 
WELLS, 

CONSULTING,  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite    301    Chemicai   Building. 
ST.  LOOIS,  U.  S.  A. 


HORNADAY,  J.  P.  &   Co.  g 

SUITE  IIOS   TRACTION   BUILDING 

CINCINNATI,  O. 

)  WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


Humphrey,     Henry    H.,  | 
CONSULTING  ENGINEER. 

CentraJ  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  L 


I  Long  Difltance  Phone  Central  2i-i8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTEACTOB, 
Specialties — Central  Station  Heating  Plants, 
I  Water   Works  BCeam  Plants,  Electric  Light, 
3  Qaa  and  Street  Railway  Plante. 
1  I220-3I  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Bpeciflcations  and  Snpervlaion  of  In- 
fitallation  of  complete  telephone  plants. 

Special  Reports  on  Telephone 

Properties  and  Apparatus. 

I  4H  Electrical  Bldf^.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIARA  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF    ELECTRICAL    CNGINCCRS 

AMERICAN  SOCIETY    OF    MECHANICAL    ENGINEERS 

AMERICAN    SOCIETY   OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


STEBUING    SPECIAL 


DO   YOU? 


BUY      LAIVIPS-OR*>BU  Y      CANDLE      POWER 
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(THIS   LAMP) 
I  AVERAGES) 
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THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 

NEW  Yon«.  f,.  V,  waanEN,  o,  Chicago,  ill 


RCCULAn      TVPC 


ill     M"V"r  ELECTRICAL 
Vl     AIL   PURPOSES 

wfcn  I    b  ENAMELED. 
THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


H.  N.  FENNER,  President 

IVI  acKiinc 

Brt^iding,  Taping, 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent                                                       RUSSELL  W.  KNIGHT,  Treasurer 

ENOI^AIMD     BUITT    COIVIF>ANY 

MANUFACTURERS  OF 

»ry^  for   1  nsu  1  a't  i  n  s  El  eo-tr  ical    \A/ir^8 

Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  RAachines.    Cable  Covering  Braiders 
F-IIME     CA.STIIMOS     A,     SP>BCIAI_-rY 

TREET,            -           -           -           PROVIDENCE,  R.  1.,  U.  S.  A. 

The  business  of  the 
Western  Electrician  for  the 


year  1903  was  the  largest 
in  its  history  of  17  years. 
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I    Wholmlirs  of 
^    Whift  Cadar 


CEDAR  POLES 

rrom  1 6  Fe»t  to  70  Feet. 
SPECIAL  PRICES  ON  SMALL  POLES. 


C.n. WORCESTER  CO. 

SUITE   IZ06  TRIBUNE  BLDG.  CmCASO. 


Wrlt«fet 

a  copy  of  our 

TELEGRAPH  COPE 

PORCEDAtt 
PAODU0T8 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS, 


We  want  your  Inquiries  always. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Centra!  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  cbair 
cars  and  modern  coaches  which  leave  Centra! 
Station,  12th  Street  and  Park  Row  (Lake  FroDl). 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutn.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND. Gen'l  Pass.  Agt., Milwaukee, Wrs 


THETELEPHOMHAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.  E.  HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $(.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appli-ances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Cliicago,  III. 


IPjJ^XaW^  (Vvu^1U>J<U/  §A\^(avvW  ^MTW  ^      ^AwXvwc^vi/  ftA\^*MvoW>Xwy.    ^4e/tx^\AW,'VJ^)ic^. 


WHITE  1  CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  Si.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


NONA/    READY!! 


WESTERN  ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 


R    1 

ARRANGED   IN  BOOK  FORM,   POCKET  SIZE. 

10  Cents  per  Copy.    Send  for  It. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  BIdg.,  Chicago. 


CEDAR  POLES 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


IDAHO  CEDAR  POLES 

PACIFIC  COAST  POLE  CO. 
SPOKANE;  WASH. 


TIES        POLES 


£LM0Rt-F0WlERJACOBSC? 


POLES       TIES 


OF  ALLLENCTHSl 
AND    SIZES..  ..  .1 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPfAENT    A    SPECIALTY. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS- ^  "•***<>• 
^*'"'»- 1  MONTANA. 


&.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn  ||  WESTERN  LUMBER  &  POLE  CO.,    -    Main  Office,  DENVER,  COLO. 
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MRsmiHxoocrDGEco 


wifiN^emm 


YARDS  -  NEW  OOtUTH.MINW.-  FLOODWOOO,  MINN.  -  WELLERS.MINN. 


We  can't  perform  miracles  in  sliipping  Poles  but  we  are  doing  remarkably 
well. 

Perhaps  we  take  a  little  more  pains  with  our  orders  and  trace  our  cars 
closer  than  most  shippers. 

Can't  we  have  a  trial  order  from   you? 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Micliigan 

Pittsburg  Agents:  TIPPER  &  PATTON,  509  Empire  Building. 


SPECIAL    CROSS    ARMS 

ALL    HEART    ARMS. 

We  make  a  specialty  of  all  heart  and  special  arms,  manufacture  more  than  all  other  factories 
combined.    We  can  furnish  you  100  or  100,000  promptly.    Write  us  for  delivered  prices. 


LEWIS  LUMBER  &  MFG.  CO., 


Hattiesburg,  Miss. 


Pni  EC   TIES  fftOSSARMSANoYELLOWPINE  p^l    PQ     *-^- 


STERLING  &  SON, 

MONROE,   MICH. 

Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


CEDAR   POLES 

__„.    CARNEY  BROTHERS  COMPANY 

6 1 C^Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idalio  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Puces. 


The  Inspector 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager, 
Inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 

Mailed  anywhere  on  nilC    HnilAD 
receipt  of  price,         UllC    UULLAn. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDINS,  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building, 


CROSS 
ARMS. 

LONG  LEAP 

PINE  AND  FIR. 


:SCEDARP01ES 

All  Lengths  AN'>sizES 

LindsleyBros  Co. 


Central  Manufacturing:  Go. 

Cbattaiiaoga, 
Teen. 

Mfra.  and 
Dealers  U] 

Tellow  Fine, 
Otoss  Arms, 
Loonet  Fins, 
Oat  Fins,  Electrical  Uonllinge,  Oa^  Eraolrats. 

LABOB  ATOCK»  UN   HAND. 

Deuvered  prices  quoted.  F.  O.  B  can,  yonr  cicy, 
In  any  quantity. 


When  in  search  of  a 
position  advertise  in 
the 

Western  Electrician. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CHESTNUT  POLES 

Large  ttocl(.    We  solicit  special  orders  where  heavy  duty  is  demanded. 
Can  ship  promptly  from  our  yards  here. 

THE   iVIEDORA   MILLING  CO.,        Medora,  Ind. 


GUY  STUBS 
AND   POSTS 


CEDAR  POLES  AND  POSTS 

W"^  Mueller   company 

Main  office  \Z\HZ-15  Morquetfe  Building 

CHICAGO. 


.:«* 

0  ••»i 


V '-  # '.'";"•'•  •  •  ••' '\*/ •'«' *.^.'  •••-:••  * 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 


Lightning 

Arresters 


Built  to  protect  all  kinds  of  electrical 
apparatus. 


STYLE        "'"""'S       ,3„ 
^O.KOHtT.L*,, 

♦"   A1.TERKATIHG  CIRCUITS     ^^ 

WtSTINGHOOSE   ELE  CT.ft  KFG.CO. 

PITTSBURG    Pft. 

PAT.MftR.15S2  FEa.2B  93 

OTHERS   APPLIED  FOR 


Their  cost  is  insignificant    as    compared 
with  the  value  of  the  protection. 


The  Recognized  Standards 


Fan  Motors 

Season  1904 


High 
Standing 
Torque 

Low  \ 

Wattage  (^/ 

Variable 
Speed 


Mounted  on  Swivel  and  Trunnion.  Same 
motor  may  be  used  over  a  wide  range  of 
voltages. 


For  further  particulars  address 


Westinghouse  Electric  &  Mfg.  Co. 

Sales  Offices  in  Every  Large  City  PittsbUTg,    Pa. 

For  the  Dominion  of  Canada,  Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 
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CROCKER'WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Pfinciital  Oities 


A  simple  and  efRcient  brush; 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


The  Inspector 


I 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

:i*;s:i"'^r:"ONE  dollar. 

No   technicalities.  Substantially  bound   in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


J 


FORTWAYHE 
ELECTRIC  WORKS 

"WOOD"  LIGHTING  AND  POWER  SYSTEMS 


Arc  Circuit  Gut-Outs 


<9' 


dPf 


ON 


These  cut-outs  are  designed  for 
use  on  direct  or  alternating  cur- 
rent series  circuits  of  any  voltage 
to  control  circuits  of  not  over 
3,500  volts. 

They  are  exceptionally  durable. 
In  a  life  test  one  of  these  cut-outs 
was  operated  ten  hours  by  a 
wheel  and  crank  opening  and 
closing  a  2,500-volt  9.6-ampere 
circuit  over  60,000  times  with 
no  evidence  of  injury  or  depre- 
ciation. 

During  the  many  years  they 
have  been  in  use  no  demand  has 
been  made  for  repair  parts. 

These  "Wood"  arc  circuit  cut- 
outs have  been  specified  by  the 
Insurance  Bureau  of  the  Louis- 
iana Purchase  Exposition  for  all 
World's  Fair  work. 


Described    In    Bulletin   No. 
1042,  sent  free  on  request. 


Main  Office  and  Factory-FORT  WAYNE,  INO. 
Branch  Offices  In  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBUHC,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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yULCANIZED  FIBRE 


Highest  grades  for  electrical  insolation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 


VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


STURTEVANT 


Blowers ..... 
Steam  Hot  .  .  . 
Blast  Apparatus 
Generating  Sets 
Steam  Traps .  .  .  ,,,„,,,  ,,,  ,,^ 

Complete  Equipment  of  Heating  and  Ventilating  Installations. 


of  all  Descriptions. 

for  Positive  Venti- 
lation and  Heating, 

for  General  Light- 
ing and  Power  re- 
quirements. 

and  other  Sundries 


B.  F.  STURTEVANT  CO. 


NEW  YORK.  CHICAQO. 

PHILADELPHIA. 


BOSTON,  MASS. 
LONDON. 


^Black  Diamond  File  Works  ^ 


♦? 


Inc.  1895. 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


.^  0?JB  «iOOI>S  ABK  OK  SAIE  IN  ETEKY  I/EADIUG  HARBWAJtE  09  , 
tjti  STOBE  in  THE  ITKITED  STATES  AND  CAXADA.  ^ 

I   0.  &  H.  BABNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


"  SAFETY  "  RUBBER  COVEREB 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     AUSTIN    &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  ISrSULATED  WIRE  &  CABLE  CO., 

WORKS:  Ityonns,  N.J.  114-116  LIBEBTY  STREET,  K.  f. 


NEW 

GUY 

ANCHOR 


A  Sledge 

and 

A  Man 

To  Swing 

It— 

All 

Necessary 


"CroBse=Hiiids" 

133  S.Clinton  St. 
CHICA60 


EDISON  PRIMARY  BATTERIES 


Formerly  known  .5  Bdlson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

aUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
QAS  ENQINEI, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSINQ  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFAOTURINO    COMPANY, 


Hew  York  Offloe,  S3  Cbamberi  Street, 


Factory,  Orange,  New  Jersey,  U.  8.  A. 


CUcago  Office,  301  Wabash 'Avenoe. 


\y-  ^' 


TOI.  XniV.    $3.00  Per  Ahui. 


Copyrigrht,  1903,  by  Electrician 
PuUIJsaing  Company,  CQic&go. 


CHICAGO,  MARCH  19, 1904. 


10  Cemts  a  Copy, 


JH/IDI    CV         insulated 

JIVIr   l.t  A  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARfNE. 

^""r.^hixsIn""^'      The  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  110  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.    R.    HIXSON, 

ll«4  Monadnock  Block,  CHICAGO 


^% 


1889— Paris  Slxposition, 
Medal  for  Bobber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insolation. 


THE  STAJTBARD  FOB 

BUBBEB  IXSVIiATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "^V^^-  Wires. 


«  Durant  Cheever,  f  """"■9'='»' 


THE  OKONITE  CO.,  Ltd 

253  Broadway,  New  York. 


Geo,T.  Manson, Gen'l  Sunt, 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AMD  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONB,  TBUeaRAPH  AND  FIRB  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


JONESBOBO,  INOl 


flfiBe 


M.KueiN    &  SQN. 

Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Etectricai  Warkera 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


THOUSANDS  IN  USE. 

Motors,  Vi  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Highest  Quality.     Reaiooable  Price. 

THE  HOBART  ELECTRIC  MFG,  CO, 

TROY,  OHIO. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


CHICAGO    INSULATED    WIRE   CO,. 

152-154  LAKE  STREET. 

"BzKxe  &nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


THur  MAnN 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

S3'barVuy'st°R°^ET.  "^'I  ("'■<:*  ^i)  Fac'ory*  TRENTON,  K.  to 


STANDARD   UNDERGROUND   CABLE  CO. 


332  Tbe  Rookery,      Westlnghcuse  Bldg., 
Cbicago  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bld|r.. 
New  Yorlc  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


Pittsburg 

New  York 

Cbicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  or 

Electric  Globes  and  Sbades,  both 
Arc  and  incandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  trc  systems 

CATALOGUES    SENT   ON    REQUEST 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass..  New  Vork,  Chicago,  Sao  Francisco. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 


IME\AA     ElMOI^iB^IMD     BtJTT    COIVII»/VIMY 


IVI 


MANUFACTURERS  OF 


hinery  for   I  nsci  la-ti  og  El 


•tri 


I   \A/iro8 


Bri^ldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


BEST  IN  THE  WORLD 

"Write  for  full  particulars 
Reynolds  Elec.  Flasher  Mfg.  Co. 

221  Fifth  Ave.,  Chicago, 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEI.  OVTLrET  AXD  JUiHrCTIOIir  BOXES, 

bwitchboabjds,  pahtei.  boards,  switches,  etc 


^JfESTIIH  ElBDMDal  Ingtrnment  (Jo., 


Waverly  Park,  NEWARK,  N.  J 


Weston  Standard 
Portable 
Direct  Reading 


Milli  voltmeters, 

Toltauimetcrs, 

Ammeters, 

MilamiueterB, 
Ornnnd  Detectors  and 
Circuit  Testers, 
Olnnmeters, 

Portable  Qatvanoiueters. 
Our  Portable  Instruments  are  recognized 
as  The  Standa-d  the  world  over.    The  Semi- 
Portable    Laboratory    Standards   are    still 
better. 

Our   Station    Voltmeters  and  Ammeters 
areunsurpassed  in  point  of  extreme  accuracy 
and  lowest  consumption  of  energy. 
BERLIN— European  Weston  Electrical  Instmineiit 

Co..  Ritt-erstrai-se  No.  88. 
LONDON— Elliott  Bros.,  Ceatary  Works,  Lewisham. 
pABis,  France— E.  H.  Cadiot.  12  Rue  St.  Georges 
^••ton  Orotind  OeteotoT  and  Circuit  Teit«r.  New  liork  Office— 74  Cortlandt  iSt. 


THE    QUALITY    OF   THE 

KINSMAN  DESK  LAMP 

Combined  with  tbe  special  patented  features  wblch   none 
of  the  cheap  Imitations  hare  is  what  maites  tbem  sell  so 

readily.     Send  for  illustrated  bookUt  and  t/tiutatiens  to 

Western  Representatives:  THOS.  Q.  QRIER  CO..  12S  W. 
Jackson  Blvd.,  Chicago. 

New  England  Repress itativea:  JMcKENNEV  &  WATER- 
BURY  CO.,  181  Franklin  Street.  Boston. 

Pennsylvania  Representatives:  H.  P.  WHITE  CO..  Ltd., 
Wayns  Junction,  Philadelphia,  or  to 

■VIcst-ElOCa,     \t>fgk.¥9.^     &     ^o. 

Sole  MIrs.  and  Patentees,  27  THAMES  ST..  NEW  VORK. 
Beware  of  Spurious   Imitations. 


»7  FULTOM  STKEET 


CHICAGO 


For  Signs,    Letters,    Flashers,   Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

TVRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Alanufacturers,  of  Sheetmetal,  Electric  and  Machicery  Specialties 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

M  A  B I  RS  H  ANA/. 


Authorized  Manufacturers  of  th« 

A.-r-rix:    f'l.exibi-e  -tubi 


\^ii 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Glenwood  Works, 

YONI^ERS,   IM-  Y.  I 

(1092S)  I 


Sales  OlVf^ 
15  Cortlandt  St..  New  TorK 


i| 


if 


Bullock  Electric  Manufacturing  Co. 


CINCINNATI,  OmO,  U.  S.  A. 


Type  N  Bullock  upen  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


CROCKER-WHEELER 
COMPANY 

Manufacturers  amd  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  CitiBs 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo.  150  pp.    Price  $1.00. 

This  handbook  Is  a  reliable  treatise  on  telephony,  and 
a  practical  i^oulc  on  telephone  worlilng  and  management, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  lolcphoDe  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kerapster 
B.  Miller.  M.  E.    510  pp.    SSO  illustrations.    Price  $3.00. 

This  is  the  first  conmlete  treatise  on  telephony  in  the 
English  lon^uaye.  The  text  is  profusely  illustrated  by, 
cuts  of  coiumercirti  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
csplanation.  The  apparatus,  circuits  and  methods  of 
thr-  American  Bell  Telephone  Compary  and  of  tlie  va- 
r-^-us  Independent  companies  are  fully  described.  The 
ai/psr-ST^us  an*:!  methods  used  In  making  all  of  the  tests 
required  In  commercial  telephone  work  are  fully  treated. 

THE    INSPECTOR    AND    TROUBLE    MAN.     Bv    A.    E 

Dobl-s.    106  pp.    Price  SI. 00. 

A  practical  bnoli.  written  In  plain  language.  Full  of 
iriiormation  and  diai^rams  for  the  operator,  exchange 
:  .auager.  inspector,  double  man  and  lineman.  A  fom- 
:Mcte  description  of  telephones,  how  to  6nd  .ind  remedv 
iheir  troubles,  togetlier  with  workiug  plans  for  exf^hangV 
construeiioD,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards. 


A.  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans. 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  lo  make  this 
the  most  complete  elementary  book  on  X'j^J  subject  for 
the  practical  cjlectrician.  wireman,  liVJnian  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.   By 

Joseph    Poole,    A.    I.    E.    E.    Second   edition,    revised   and 
enlarged.    360  pp.    2S8    illustrations.    Price  51.50. 

In  this  work  the  writer  has  endeavored  to  nroduce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of*  service  as  a  .'^ource  of  inforniatiod  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OP  TELEPHONE  WORK. 
By  A.   E.  Dobbs.    134  pp.    Price  75  cents. 

A  .simple,  plalo-^tpeaking  huodbook  for  the  practical 
telephone  man. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent 


TELEPHONE      TROUBLES      AND      HOW      TO      FINl 
THEM.    A    complete    handbook    for   telephone    inspectors. 
By  W.  Hyde  and  J.  H,  McManman.  edited  by  Prof.  C.  H. 
Haskius.    Eighth    edition.    16mo,    4S   pp.    Price  25   cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of   technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
By  Wra.  J.  Hopkins.  Sixth  edition.  273  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stubbs.  508 
pp.    333  illustrations.    Price  $4.50, 

TELEPHONE.S.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Maruial  on  the  Fittiug  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  <.'. 
Allsnp.    191   pp.    168  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  .-Vmerlcan  Electrical  Engineering  Association.  Cloib 
bound;  fully  Illustrated.     Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D.. 
»nd  A.  E,  Kennelly,  Sc.  U.;  12mo,  cloth,  422  pp.,  142  Illustra- 
tions.   Price  Sl-00. 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Qeo.  H. 
Gary.    136  pp.;  Illustrated.    Price  $1.00. 

on  ReceiDt  of  Price- 


ELECTRICIAN    PUBLISHING    CO..  510   MARQUETTE    BLDC.  CHICAGO. 
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THEELECTRIC  STORACEBATTERYCO. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


Cbloribc  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE   LISTS  AND   SESCRIPTIVC   BULLETINS   FORWARDED  UPON   ME«UEST. 


SALES  OFFICBS 


Feiladelphia,  Ne-w  Yore,  Boston,  Chicago,  Baltimore,  St.  Loins,  San  Feakcisco,        Cleveland,  Canada,  Havana.  Citba, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Maiquette  Bldsr.    Pbiladelphia      Walnwrighl  Bldg.  RIalto  Bldg.         Citizens' Bldg.         Tanadtan  General        Q.  F.  Greenwood.  Manager, 

and  19th  St.  Allegheny  Ave.  and  19th  St.  Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  ^  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  ^  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and   a  full   line  of  steam   fitters'  supplies.        ^  jIt  ^  ^  ^        Write  for  pamphlet  and  price   list. 


AmericT^iv  District  Ste^Liiv  Comp^Liiy 


nS'VTio'v  VVESTERAi    e-tEcT?</clA«. 


LOCKPORT,   N.Y. 


CHICAGO      ILL. 


An  INCANDESCENT  LAMP  represents  a  large  Investment  of  capital,  ingenuity  and  skilled  workmanship,  It  is  sold  at  a  prici  to  low  as  to  necessitate  eternal 
vigilance  in  cutting  costs  to  a  minlmim.  A  successful  lamp  maiufacturer  can  not  afford  to  experiment  with  poor  materials.  This  explalni  iiie  popularity  of 


B  A  K 

408  N.  J.  R.  R.  Ave.,  NEWARK,  N.  J 


R    &    O 


120  LIBERTY  ST.,  NEW  YORK. 


PI-ATIIMUIVI 


We  Duy  and 
Refine 
Platinum 
Scrap  also. 


CARBONS 

CONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 
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NORTHWESTERN    ELECTRIC    CO. 

7  1    W.  Washington  Street,  CHICAGO. 

DYNAIVIOS    AND    MOTORS 

REPAIR  WORK  ASPECIALTY 
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ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


AkroQ  Electrical  M  fg.  Co ....  11 

Ailen  Company,  L.  B 11 

A.llia-Cbalmers  Company...  22 

Aiphaduct  Mfg.  Co 5 

American  Battery  Co 11 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 3 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 15 

American  Electrical  Works.. U 
American  Stone  Conduit  Co. .  7 
ATDold  Elec.PowerStat.  Co.. 17 

Automatic  Electric  Co 14 

Babcock  &  Wilcox  Co — 

Bain,  For6e U 

Baker  &  Company 3 

Kaker&Co.,  W.  E 17 

Barnett  Company,  G.  &  H 22 

Beardslee  Chandelier  Mfg.  Co.  10 

Kerthold  &  Jennings 19 

Big  Four  Route — 

Hodsert  El.  Construction  Co. .  1 

Brooks,  Hall  L 18 

Brown  Electrical   Construc- 
tion Co 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 17 

Bryant  Electric  Co 8 

-Buckeye  Electric  Company.. — 

Bullock  Elec.  Mfg.  Co 2 

Butterfleld.  J.  P — 

Byllesby  &Co.,  H.  M 17 

Byrne  Const.  Co.,  M.  P — 

Cirney  Bros.  Go 19 

C  mtral  Electric  Co 5 

oentral  Manufacturing  Co.. . — 
Cent.  Stat.  Improvement  Co.. 12 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co...— 

Chicago  Ediaon  Co 4, 12 

Chic.  Fuse  Wire  &  Mfg.  Oo. .  — 


Chicago  Glass  Novelty  Co 9 

Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Clark  Wlrel.Tel&  Tel  Co., T.E.15 
Columbia  Incand.  Lamp  Co..— 
Columbus  Storage  Bat'ryCo.lO 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America —  4 

CoolldgeCo..  Marshall  H....ia 

Crescent  Co 4 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker-Wheeler  Company..  2 

Crouse-Hlnds  Co — 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  Mfg.  Co 4 

Gutter  Elec.  &  Mfg.Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  AChem.Wks.  16 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co. .  .  4 
Dixon  Crucible  Co.,  Joseph.,  16 

Duncan  Klec.  Mfg.  Co 20 

Dustln  CcChaa.  E 12 

Edison  Decorative  <fe  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.Company 5 

Edwards  &  Co 10 

Egan,  J.  J 12 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute.  10 

Electric  Appliance  Go 10 

Electric  Storage  Battery  Co—  3 
Electrician  Pub.  Company. .  .20 

Empire  Wire  Co 6 

Ewing-Merkle  Electric  Co.. .— 
Fahnestock  Transmitter  Co...  1 4 

Fibre  Conduit  Co 10 

Field.  C.J 7 

"For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works.,  Inc.21 
Fostorla   Incand.   Lamp  Co.— 


Fowler,  John  H 18 

Fowler-JaeoDs  Company 18 

Freeman  &  Co.,  Ernest 17 

General  Electric  Co 0 

General  Engineering  Co.The.l7 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co ....  — 
Gould  Storage  Battery  Co....— 

Gladstone  it  Co.,  M 4 

Gt.West.Smelt.&ReflningOo.  6 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company  ..12 

Haller  Machine  Co i 

Hanson  &  Tunelius  Mach.Co.  1 1 

Hart  Mfg.  Co 5 

Harvey.  W.  H ]7 

Hartford  Steam   Boiler    In- 
spection &  Insurance  Co ...  16 
Hazard  Manufacturing  Co.  ..23 

Hipwell  Mfg.  Co 10 

Hobart  Elec.  Mfg.  Company.,  l 

Hoffman,  Q.  W 13 

Holmes  Fibre-Graph.  Co 13 

Hopkins  &  Co.,  A.  P 18 

Hornaday,  J.  P.  &.  Co 17 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.l4 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Sub.  &,  Ins.  W.  Co. . .  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 2 

International  TeLMfp.  Co.  ..14 
Ithaca  Elec.  Novelty  Co ii 

JackBon.  D.  C.  &  W.  B 17 

Jeffrey  Manufactoring  Co..  ..16 

Jewell  Electrical  Inst.  Co — 

Johns-ManviUe  Co.,  H.  W.  ..— 

Johnston.  Thomas  J U 

Jones  Perpetual  Ledger  Co. 


Kartavert  Manufacturidg  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  19 

Kester  Elect.  Mfg.  Co 5 

Klein  A  Sons,  Matblas 1 

Kohler  Brothers 17 

Kuhlman  Electric  Co 9 

Lang  Electric  Co.,  The  J 9 

Leather  Preserr.  M.  Corp — 

Leflel  &  Co.,  James 16 

Lewis  Lumber  &  Mfg.  Co....  19 
Lindsley  Brothers  Company..  19 

Loud's  Sons  Co.,  H.  M 18 

Lowell  Model  Co 10 

Machado  A.  Roller 10 

Maltby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 12 

Marinette  Gas  Engine  Co 16 

Matthews  &  Bros, ,  W.  N 11 

Maus  &  Co.,  H.  H 19 

McLennan  &  Company,  E ....  10 

McLeod.  Ward  A  Co l 

Mechanical  Appliance  G« 9 

Medora  Milling  Co 19 

Mica  Insulator  Company 10 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

Monarch  Fire  Appl.  Co 14 

Monon  Railroad — 

Monson  Burmah  Slate  Co 17 

Moon  Mfg.  Co.,  The 14 

Mueller  Company,  William.. 19 
Monsell  A  Co.,  Eugene — 


Safety  Ins.  Wire  &  Cable  Co.  13 

Sargent  &  Lunay — 

Scholt.W.H 17 

Seaman,  J.  H 9 

Shelby  Electric  Company  . . .  — 
Simplex  Electrical  Co.,  The.,  l 
Simplex  Elec  Heating  Co....  12 

Smith.  Milton  M — 

For    GX&^^m±£l&<X    'Li:x<XGjs£.    of    ^^<^xre]rtlson:&ex3.t:(s    ®©^    I*&S&    O. 


National  Carbon  Oo — 

National  Electric  Co 2i 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co. .  ..— 

National  Tel.  Supply  Co — 

New  England  Butt  Co 1 

New  York  Central  Lines — 


New  York  Ins.  Wire  Co 11 

Nickel  Plate  Road 

Northern  Elecfl  Mfg.  Co 13 

Northwestern  Electric  Co —  3 
Norton  Elec'!  Instrument  Co.l2 

Okonlte  Company,  The 1 

Olds  Gasoline  Engine  Works  11 

Pacific  Coast  Pole  Co 13 

Page  AHlll  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardrldge  Shade  &  Refl.  Co.  — 

Pass  &.  Seymour  Inc — 

Pennsylvania  R.  R — 

Phelan,  D.  W .18 

Phillips,  Eugene  F 11 

Phillips  Insulated  Wire  Co.. 11 

Phcenix  Glass  Company 1 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co — 

PIgnolet,L.  M 10 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co ; 7 

Pittsburg  &  L.  S.  Iron  Co 18 

Plume  &  Atwood  Mfg.  Co — 

Porier  Cedar  Company 18 

Prometheus  Elec.  Co 11 

Relslnger,  Hugo 7 

Reynolds  ELFlftsherMfg.Co.  1 

Boebling's  Sons  Co.,  J.  A 22 

Ruebel-Schwedtmann- Wells.  17 


Sprague  Electric  Company...  4 

Standard  Elecl  Mfg.  Co 11 

Standard  Tie  Company 19 

Standard  Underg.  Cable  Co..  1 
.Standard  Vitrified  CouduitCo  7 

Stanley  Instrument  Oo n 

Stanton,  LeBoy  W 17 

Sterling  &  Son,  W.  C 19 

Sterling  Electrical  Mfg.  Co.. 12 

Sterling  Varnish  Co.,  The 14 

Stow  Mfg.  Company — 

Stromberg -Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company.  R  F..  22 
Swedish-American  Tel.  Co    .— 

Tod  Company,  William 16 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Co — 

Valentine-Clark  Co..  The  ...18 
Varley  Duplex  Magnet  Co.. .11 
Vulcanized  Fiber  Company.. 22 

Wabash  R.  R — 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  &  Company  ....12 

Warren  Elee.  Mfg.  C-o 22 

Wesco  Supply  Co — 

Western  Electric  Company...— 

Western  EL  Supply  Co 5 

Western  Lumber  i  Pole  Co. .18 
Westlnghoose      Electric     A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  1 

Whltmore.  A.  E 18 

Wllmerdlng,  C.  H 17 

Wisconsin  Central  Ry 18 

Woclley  Fdy.  &  Mach.  Wka..— 
Worcester  Company,  C.  H ....  18 

Yost.ElectricMfg.  Co 22 
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MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.Go. 


CONTINUOUS  R»IL  JOINT  COMPANr 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  BLDG  .  NEWARK,  N.J 

OVER  20,000 
W     MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
BulTalo.  1901 


Russmn  Exports  Exclusively 

M.  GRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


CORRESPOMOEMCE   IHVITED 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »Dd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  tor  Catalogue  No.  30,614. 

SPRAQUE 

ELECTRIC  COnPANY 

General  Offices: 

527-531  West  34th   Street,   New  York. 

Chicago  Office:  Fisher  Bldg. 


•'^gzsmmn uumrTcfm feuablf  - 


TSE^StScEkr  CO.  ci 

^hi  Cre  scent JSoIderin:^  Stick 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  ind  Plastic,  Not  Brittle ! 


Entirtly  different  from  any  other:    no   waste;    no 
sputtering;   nocorroslon. 
CRESCENT   CO.,  403   OMAHA   BLDC,  CHICAGO. 


O    A    R    B    O    INI    S 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THEDICKEYSUTTON 


OyCOME^LNi; 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  o"  bequest  will  mail  samples. 


March  ig,  1904 
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FAN  MOTORS 

"DIEHL"  DIRECT  CURRENT 

ALL  STYLES  AND  ALL  VOLTAGES. 

SEND  FOR  CATALOGUE. 

264-266-268-270  FIFTH  AVENUE,  CHICAGO. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES— LiBOR-TIHE-MONET. 
FLUX-,j--p^   11  -^   II    -  I    --^  1 


♦    LLA  V  V  V  .-'JTjTTXXJ 

ACTUAL    SI2C 
PATENTED. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'Q    CO., 

264  So.  Jefferson  Street,  CHICAGO,   ILL. 


ff 


(2lt|ts  ulraJip-illark  guarauJpfs  quality. 

El}e  l|art  Mfg.  (Ha.,  i^nvifarh,  (Haim. 

?J«B  ^nrh  Snatnit  QHjiragti  ulornntn.  ©nt 


"ALPHADUGT" 

The    highest    achievement   In   the  art   of 
Interior  conduit  construction. 


'^JJSp^ 


FOR  ELECTRIC  WIRES. 

ALPHaOUCT  MFG.  CO. 

622  WesI  22(J  Slreel,  New  York. 
303  Fisher  Building,  Chicago. 


ELECTRICITY  FOR  ENRINEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.60. 

ELECTRICIAN  PUBLISHING  CO., 
S 10  Marquette  Building,  •  •  CHICAO^ 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligliting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  u.  s.  a; 


Estimates  Furnished. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  Edlson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

QUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  (or  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETfi. 


EDISON    MANUFACTURING    COMPANY, 

Factory,  Orange,  New  Jersey,  U.  S.  A, 
New  York  Office,  83  ChamberB  Street,  CMcago  Office,  30i  Wabash  Avenue. 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


m 


Recording  Wattmeters  For  Alternating  Current  Circuits. 
RO'TA'TIIMG       |9A.R-r8  yrr^  r«iO    l_OST    (R 


IN   AIR 


m 


VENUI 
NO    F-RIC-riON 
NO    \A^EA.R 


m 


PACIFIC  COAST 

JNO.  MARTIN  &  CO.,  ■         San  Francisco 

Colorado.  Idaho,  Montana.  Wyoming.  New 
Mexico.  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  4  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Gt.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO..  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  des  Itallens, 

Paris.  France. 
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SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKa.ngeat.ble   Lea-f  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  yowr«.    Write  for  free  booklet:  "Labor  Saving  Systems." 

We  do  Dot  sell  tbrough  the  stationery  trade,  but  nave  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO.,  ^''"'  "=ch,caqM!'  ^'"^ 


Like  Finding  Monei. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.    We  pay  the  highest  market  prices  for  this  material.    What  have  you? 

We  manufacture  copper  bard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder. 
p)g  lead,  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &'  REFINING  COMPANY.  CHICAGO. 


EMPIRE  WIRE  COMPANY, 

HAQNET      WIRE     AND     BARE 
AND    TINNED   COPPER   WIRE. 


FACTORIES^  USBON,  N.  H. 


''"f,^S%^7i^\60W.  VANBURBNSr. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Books,  Perpetual. 

Jones  Perpetual  Ledger  Co. 
Adjusters.  Cord. 

Ciescent  Co. 

Incandes  El.  Lt.  Manip.  Co. 

Seaman,  J.  H. 
Adlosters,  Inc.  liompa. 

Inc.  El.  Lt.  Manipulator  Co. 
Andiors  (TeL  &  TeL) 

Matthews  &,  Bro..  W.  N. 

^nuQACiatQjrs. 

Central  Qeclrlc  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Weetern  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Oeniral  Electric  Co. 
Columbus  Storat^e  BatteryCo. 
E^aiBon  Mtg.  Go. 
fidwardB  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Roche.  Wm. 
Wesco  Supply  Co. 
Western  tlectrlc  Co. 
Western  Elec.  Supply  Co. 

■t  oUSt  BoEzeres  £tc. 

Jentral  Electric  Co. 
Chicago  Glass  Novelty  Co. 
Edwarda  A  Co. 
^©ctric  APDliance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wffitern  Elec.  Supply  Co. 

Helt  Dresslnff. 

Ulxon  Crucible  Co.,  Jos. 
Leather  Preserver  MTg.  Corp. 

Keltlne. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

StOflevant  Co-.B.  F. 

Holler  Compounds. 

iSearborn  Drug  A  Chem.  Wkj. 

Hollers. 

Babcock  &  Wilcoi  Co. 
UUnols  Maintenance  Co. 

Books.  Electrical. 

Electrlclftn  Publishing  Co. 

Braahes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-Qraphlte  Co. 
Western  Electric  Company. 

Cable  Haoeers. 

National  Tel.  Supply  Co. 

Smitb,  Milton  M. 

Western  Electric  Co. 
Cables.  (See  Wires  and  Cablei) 
C^bons*     Points    and 

Plates, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relalnger,  Hngo. 

Wesco  Simply  Co. 

Weetern  Eleot.  Supply  Co. 

Sew  England  Butt  Co. 
Chains. 

Jwrej  Mfg.  Co. 
CDloiIt  Brealieirs. 

Cutler- Hammer  Sfg.  Co. 

Cotter  Elec.  A  Mfg.  Co. 

Pt.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

Westlnghouse  EL  &,  Mfg.  Co. 
Clntclies.  Electrical  and 

Mechanical. 

Akron  Electrical  Mfg.  Co, 
Ceal  and   Aflh^^p    Hand- 

Iths  fiCa<ctunery. 

Jttnfey  Mfg.  Co. 
Calls  and  acaenets. 

varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commutator  Compoand. 

Allen  Co..  L.  B. 

Egan,  J.  J. 

McLennan  &  Co..  K. 
Commutator  Trninff  De- 
vice. 

AUron  Electrical  Mfg.  Co 


C(UK4alt  and  Condnlts. 

Alphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

oeutfai  Electric  Co. 
Eleotdc  AptpliancB  Co. 

Fiber  Conduit  Co. 

Field.  C.  J. 

Enttsburg  Sewer  Pipe  A  Con- 
duit Co. 

Sprtu^e  Electric  Co. 

Standard  Vitrified  Cond.  Co. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods,  ConpUns. 

Cope,  T.  J. 
Contractors  and  filectrlc 

Iiisht  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  Elec&Mfg.Co. 
Cross -ArmSf     Pins     and 

Brackets. 

Benhold  A  Jennings. 

Central  Electric  Co. 

Central  Manufacturing  Co. 

Eccleston  Lumber  Co. 

Mannattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  i  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cnt-Onts  and  Kwitcbes. 

Boasert  Elec.  Const.  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-lllnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

J.   Lang  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elect.  Supply  Co. 

Weatlngbonse  El.  &  Mfg.  Co. 
BynamoB  and  Slotors. 

Akron  Electrical  Mfg.  Co. 
Ijullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
CrooKeT-Wheeler  Go. 
Dustin  Co.,  Chas.  E. 
Ewing-Merkle  Elec.  Co, 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
IlUnoiB  Maintenance  Co. 
MecQanicai  Appliance  Co 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Bturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Elfectrlc  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  EL  &  Mfg.  Co. 

BconomLzers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heatlne  Appl. 

American  Elec.  HeSter  Cb. 
Prometheus  Elec.  Co. 
Simples  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  Rallivays. 
Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and   mechan- 
ical Enelneers. 

Arnold  Elec.  Power  Stat'n  Co. 
Baker  &  Co..  W.  E. 
Brown  Elect'l  Const.  Co. 
Bryan,  Wm.  H. 
Butterfield  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  &  Co.,  Ernest. 


General  Engineering  Co., The 

Harvey,  W.  H. 

Hornaday,  J.  P.  A"  Co. 

Humphrey,  Henry  H. 

Jackson,  D.  c.  &  W.  B. 

Kohler  Brothers. 

Northern  Electrical  Mfg.  Co. 

Ruebel,  Schwedtman,  Wells, 

Bargeni  &  Lundy. 

Schott,  W,  H. 

Stanton,  Le  Roy  W. 

WUmerdlng,  C.  H. 
Electrical  Instriiments. 
(BecordiQg  and  Testing.) 

Central  ElectrlcCo. 

Diamond  Meter  Co. 

Duncnn  i:iec.  Mf^'.  Co. 

Eldredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wka..  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Weetinghouae  El.  &  Mfg.  Co. 

Weston  Electrical  Inat.  Co. 
Electro-Platlnff  Mach»y. 

Crocker-Wheeler  Company, 

General  Electric  Co. 
Elevators- Conveyors. 

Jeffrey  Mfg.  Co. 
EnelneSt^Jas  and  «aso- 

Lowell  Model  Co. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Enslnes.  t!lteani. 

Allls-Chfllmers  Company. 

Dustin  Co.,  Chas.  E. 

Illinois  Maintenance  Co. 

Slnrtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

(_iru.dsione  A  Co,.  M, 
Fans  and  JPan  ilotors. 

GBntrai  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  MTg.  Co. 

Ewing-MerKle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

SpragTie  Electric  Co. 

Stonevant  Co.,  B.  P. 

Wesco  Suppjly  Co. 

Western  Eleclric  Co. 

Western  Elect.  Supply  Co. 

Weatinghouae  El.  A  Mfg.  Co. 
Fibre. 

^Ttavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  A  H. 
Fire  Exting:ulsb.ers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  Oas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flashers. 

Haller  Machine  Co. 

RepnoldsEt.  FlasherMfg.Co. 
Flexible  t^hafta. 

Stow  Mfg.  Co. 
ForjEfiS, 

StunevantCo.,B.  P. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 

Chicago  Die  &  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  A  w.  Fuse  Company. 

"lectrlc  Appliance  Co. 

Johns-Manvllle  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Eiectnc  Company. 

Western  Elect.  Supply  Co. 
ijicnerators. 

Akron  Electrical  Mfg.  Co. 
Clobes,    Reflectors    and 
Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

McLeod,  Ward  &  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co- 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 


Heatins  (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
HcAtins     and    Tentilat- 
Ins  Apparatus. 

Sturtevant  Co.,  B.  P. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatinc  9Iachlnei7. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insolat- 
ine  Materials. 

Akron  Electrical  Mf^'-  Co. 

American  Electrical  Worica. 

American  Steel  A  Wire  Co. 

Central  ElectrlcCo. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ina.  Wire  Co. 

Johns- Munvllle  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Muneell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

OkoniteCo.,The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co, 

Standard  Underground  C.  Co. 

Standard  Viirlfled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Weetern  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co 

General  Inc.  Arc  Light  Co. 
Lamps.  Arc. 

Central  Electric  Co. 

Pt.  Wayne  Elec.  Wka.,  Inc 

General  Electric  Go. 

General  Inc.  Arc  Lt.  Co, 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Weatinghouae  El.  A  Mfg.  Co. 

LanipHf  Incandescent. 

Hryan-ftlarsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chlfiago  Edison  Co. 

CoInipDla  Incan.  Lamp  Qo. 

EoTaon  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Ewlng-Merkle  Elec.  Co. 

Fostorta  Incand.  Lamp  Co. 

General  Electric  Co. 

Q^Ofirallnt  Arc  Light  Co. 

Shelby  Electric  Co. 

Standard  Elec'l  Mfe.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Weatern  Elec.  Supply  Co. 
iiampSt      Incandescent— 

Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Iietters.  Iflctal 

Haller  Machine  Co. 
I4ffhtnl4ff  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
liinemen's  Clluibers. 

Klein  ASona.  Matblas. 
Maenet  Wires. 

(See  Wires  and  Cables.) 
Mechanioal  Draft. 

Sturtevant  Co.,  B.  P. 

Hica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
MunseU  A  Co.,  Eugene. 
Ulinins  Apparatus,  Elec. 

Crocker -WTieeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  £1.  &  Mfg.  Co. 
Motors.  (See   Dynamos    and 

Motorst. 
i^'ame  Plates. 

Crowe  Metal  Mfg.  Co. 
Kippers  and  Pliers. 
Klein  &  Sons.  Mathias. 
Xoveltiei*,  Glass.  Elect'l. 
Chicago  Glass  Novelty  Co. 
Ithaca  Elccfl  Novelty  Co. 
Parkins'. 

Jas.  L.  Robertson  .t  Sons. 
Patent  Attorneys. 
Bain,  ForLe 
Johnston,  Thomas  J. 
Phosphor  BrouKe. 

Phosphor  Bronze3m.Co.,Ltd. 
Platinum. 

Baker  A  Company. 
Poiee  and  Ties. 
Berthold  &  Jennings. 
Brooks.  Hall  L. 
Carney  Bros.  Co. 
Coolld^e  Co.,  Marshall  H. 
Eccleston  Lumber  Co. 
Fowler,  John  K. 
Fowler-Jacobs  Company. 
Hopkins  A  Co.,  A,  P. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Llndaiey  Bros.  Co. 
Loud'e  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Maus  A  Co..  H.  H. 
Medora  MllllnyOo. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Perrlzo  A  Soni. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Pole  A  Tie  Co. 
Standard  Tie  Company. 
Sterling  A  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
Worcester  Co.,  C.  H 
PoUsh  (Bletal). 
Allen  Co.,  Inc.,  L.  B. 
Hoffman,  Geo.  W. 
Power  Transmission 
Jitiiohlnery. 
Jeffrey  Mfg.  Co. 
Hail  Bonds. 

Amerloan  steel  A  Wire  Co. 
Ball  Joints, 
Continuous  Rail  Joint  Com- 
pany of  America. 
Beflners. 

GtWest.Smelt.A  Refining  Co 
Be-lV^lndine— Bepalrs. 
Chicago  Edlaon  Co. 
Gregory  Electric  Co. 
Northwestern  ElectrlcCo. 
Pierson  Electric  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  CIo. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Schools  and  CoUe^fes. 
Electrical  Engineer  Inst. 
tSecond-Hand  Ulach'y. 
Cent.  Slut.  Iniprovemeut  Co. 
Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  &  Bro.,  W.  N. 
Northwestern  Electric  Co. 
Pierson  Electric  Co, 
Walsh's  Sons  A  Co. 
Sheet  Brass  and  Copper, 

Plume  it  Atwood  Mfg.  Co. 
t^iens.  Electric 

Haller  Machine  Co. 
Slate. 

Monson  Burmah  Slate  Co. 
Sockets  A  Keceptacles. 
Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 
Soldering    Sticks.  Salts 
and  Paste* 
Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speakinje  Tubes. 
Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 


Telephones*     Telephone 
Jiatorta]    and  Switch. 

boaarda. 


Manhattan  Elec.  Supply  Co. 
Wc'sco  Supply  Co. 
Western  Electric  Co. 
W"e9tem  Elec.  Sunply  Co. 
SpecialticN,      Electrical 
Mfffs  and  l>eNi£^nerH 
Halier  Machine  Co. 
Speed  In  die  ators. 

Weston  Eioctrlcallnst,  Co. 
Sprli^s. 

AmerTcan  Steel  A  Wire  Co. 
Storase  Batteries. 
AmerTcan  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Supplies,  General  Eleo. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
Ewlng-Merkle  Electric  Co. 
General  Electric  Go. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Weatern  Elect.  Supply  Co. 
Switchboards. 
Crouse-HInds  Co. 
Gen.  Incand.  Arc  Light  Co 
J.  Lang  Eleclric  Co. 
Walker  Electric  Co. 

Jelep 

Amerloan  El.  Telephone  Co, 

Automatic  Electric  Co. 

Bryant  Ek^ctrlcCo. 

Central  Electric  Go. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co 

Kellogg  Switcno.  A  sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

Murdock,  Wm.  J. 

National  Elec.  Signalling  Co. 

Stromberg-Carison  Tel.M.  Co. 

Swedish-American  Tel.  Co 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Toola. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transflpnners. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  inc. 

General  Electric  Ca 

Qr^ory  Electric  Ca 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbines.  fVater  Wheels 

Leffel  &  Co..  Jas. 
Tarnishes. 

Sterling  Varnish  Co, 

Talcanlzed  Elbre. 

Vulcanized  Fibre  Co, 
IVirclessTel.Apparatns. 

Clark  W Irel.Tel A  Tel. Co  ,T.E. 
National  Elec  SlgnalllngCo. 
Wires  and  Cables— 9Iaff> 
netWli^. 

American  Electrical  Works. 
Central  Electric  Co. 
Chicago  insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Obi.  Co. 
Electric  Appliance  Co. 
Empire  Wire  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WlreGo. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co. 
Eoebling's  Soufl  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  Co. 
Weatern  Electric  Company. 
Western  Eleo.  Supply  Co. 


I^or    .^lf>l3.0Ll:%et:ioo^l    Iri^d^jK    of    A.d'vertlseia^.eJ^kts     See    I^&.q:&    3- 
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MIOHI 


NVJERMI 


O  ARBO  IMS 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE" MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil,  ind.,  and  In  Ohio,  Pennsylvania  and  New  Jersey. 

G.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Block,  Chicago,  III. 
W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,   Ohio 


Standard  Vitrified  Conduit  Co. 


B.  S.  BARNARD,  Manager 

39-41  GORTLANDT  ST. 
NEW  YORK 


-'-^sm 


LARSEST  FACTORIES  IN  THE  WORLD       :       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


s5* 
4* 

4t 


4» 


4t 


BITUMINIZED 
FIBER  CONDUIT 

(PATENTED) 


Electrolysis-proof  and  impervious  to  moisture  and  gas. 

A  smooth  laminated  insulator  withstanding  50,000  volts 
a.c,  made  on  electrical  lines  and  cannot   scratch    the  cables. 

It  is  of  unchanging  durability,  proof  against  all  forms  of 
corrosion  or  decay. 

More  enduring  than  granite. 

The  bitumen  of  asphaltum  and  coal  deposits  have  re- 
mained unchanged  in  the  ground  for  thousands  of  years. 

Made  in  seven-foot  lengths  of  all  diameters  from  one 
inch  to  ten  inches. 

It  is  also  the  cheapest,  as  it  saves  60  per  cent,  of  trans- 
porting and  handling  cost  and  20  per  cent,  of  subway  con- 
struction. 

For  illustrated  books,  prices  and  information  apply  to 


AMERICAN  CONDUIT  COMPANY 


4> 


170  Broadway, 
New   York,   N.   Y. 


336  Macy  St. 
Los  Angeles,  Cal. 


Manhattan  Bldg., 
Chicago,  III. 
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ELECTRICITY  MADE  SIMPLE. 


233  Pages. 

108  Illustrations. 


By  CLARK  CARYL  HASKINS. 


Cloth  $1.00. 
Paper     .60. 


A  BOOK  DEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE. 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  in  such  shape  that  the  layman 
may  understand  It,  and,  at  the  same  time,  not  written  in  a  childish  manner. 


This  little  work  is  not  intended  for  the  instruc- 
Hon  of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavorea  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  Information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity ; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 

FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFEi^ENCE. 

ELECTRICIAN  PUBLISHING  CO.,  510  marquette  bldg.,  CHICAGO. 


Electricity;  Lightning  Rods;  Elect  ro-Chemlstry: 
Applied  Eiectro-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  tlian  Chemical. 

The  large  number  of  examples  that  are  give,, 
to  illustrate  the  practical  application  of  element- 
ary principles  Is  gaining  for  it  a  reputation  as  a 
test  book  for  schools  and  colleges. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturera  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3.  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


Branch  Office  and   Sale  Yard:    2417    East 


General  Office  and   Factory: 
__^  PITFSBURG,    KAN. 

18th    Street,   KANSAS  CITY,    MO. 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard   books : 


% 


m 


AI.LSOP,  V.  C— Electrical  Bell  Construction;  Treatise  od 
the  Construction  of  Electric  Bells,  Indicators  and  slm- 
JUir   apparatus.      177    illustrations §1.25 

ATKINSON,  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fnlly  revised,  and  new  matter  added. 
104    Hlustrations.      260   pages $1.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  406  pages  and  117  illustrations.  Sec- 
ond   edition ?2.00 

AYRTON,  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering,  Eased  on  the  Practical  Definitions  of  the 
I'llectrical  Units.  With  numerous  illustrations.  Sixth 
c-dition     ; §2.50 

BADT,  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Book. 
This  is.  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  the  old  one,  with  all  the  Informa- 
tion, iiistruetionK  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders,  Linemen,  Stationary  En- 
gl neei-s  and  owners  and  operators  of  all  kinds  of 
Electilc  Plants.  It  is  the  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages.  140  illus- 
trations, flexible  cloth  binding,  size  of  type  page  5V>x3 
inches    : $1.00 

BADT.  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
insulution,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  fix- 
tures, elevutors.  build  lags.  Isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
5'/;x3  inches,  flexible  cloth  binding.  66  pages,  35  cuts 
and  5  tables.   3  of  which  are  12xlS  inches $1.00 

DADT.  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Just  the 
book  for  people  engaged  In  selling.  Installing  or 
handling  electric  batteries,  elcclrlc  bell^.  elevators, 
house  or  liotel  annunciators,  burglar  or  Ore  alarms, 
electric  g:ia  lighting  apparatus,  electric  beat  ap- 
paratus. 106  pages.  07  illustrations,  flexible  clotli 
binding.     Type  page  51^x3  inchf^s ?1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition.    3.000  copies.      07   pages.    22   illustrations, 

27    original    tables ?1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  information  for  Power  I'roducers,  Capitalists, 
.\gents.  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  may  mak-e  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL,  FRED'K  AND  ALBEBT  C.  CREHOBE.— Alter- 
nating* Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition,  112 
illustrations     $2.50 

BELL,  LOUIS,  PH.  D.— The  Art  of  Illumination.  This  Is 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  niodeni  ilium Inants, 
electric  and  other.  Cloth,  339  pages,  127  illustrations. 
Price      $2.50 

BONNEY.  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  illustrations,  20S  pages.     12mo,  cloth $1.25 

EOTTONE,  S.  R.—Electrlcal  Instrument  Making  for  Ama- 
leure.  A  Practical  Hand  Book,  with  48  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phono     $0.50 

BOTTONE.  S.  R.— The  Dynamo,  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations $1.00 

BOTTONE.  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants.  Their  Cost 
and  Operation.  275  pages,  many  illustrations  and 
diagrams.       Paper     $1.00 

CROCKER.  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSHIXG.  H.  C.  JK.-Standnrd  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formula?,  niles  and  re- 
quirements from  the  most  modern  practice,  and  In 
accordance  with  the  rules  and  renulrenients  of  the 
Boston  Fire  Under\\M'iters'  Union,  the  New  England 
Insurance  Exchange,  aud  as  recommended  by  the  Under- 
writers' InteiTiatlonal  Electric  Association.  12mo., 
leather    ?1.00 

DESMOND,  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current,  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Indicator  and  Measuring-  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of.  and  a  description  of  tho 
instruments  and  machinery  used  in  connection  with, 
Alienate  Electric  Currents.  Illustrated.  Revised  edi- 
tion     $2.50 

DOBES,  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  in  plain  language.  Full  of  Informa- 
tion and  diagrams  for  the  operator,  exchange  manager, 
inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER.  A.— Induction  Colls,  How  Made  and  How  Used. 
Third    edlUon.      Boards    $0.50 

FLEMING,  .T.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.      Fourtli  edition.     74  illustrations.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  VoK  I.  The  Induction  of  Electric 
Currents.     500  pages,   fully  illustrated  and  with  copious 

index.     Second   edition $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  ^  4.  Mutual  and  Self  InducUon.  5. 
Dynamical    Theory  "^of   Current    Induction. 

Vol.  I!.  The  Utilization  of  Induced  Currents.  Svo.. 
cloth.     London.   1S02   $5.0U 

GAYETTY.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Clotli      $0.50 

GORDON. — School  Electricity.'  Sources,  Currents,  Measure- 
ment, Telegraphy.  Telephony.  Lightning.  Electrolysis, 
Induction,  etc.     262  pages,   with  340  illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-Metallurgy,  including  all 
Known  I'rocesses  of  Electro  Deposition.  Fourth  edi- 
tion      $2.00 

GRIER,  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  In  convenient  form  for  ready 
reference     $1.00, 

MASKINS,    C.    C— Electricity    Made    Simple.      233    pages. 

108  illustrations.      I'aper  covers r— $0.60 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  Information  on  the  branches  treated 
have    been    limited. 

IIASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theory.  Construction  and 
Application    Simplilled.      38  illusUatlous $1.25 

HAWKINS.  C.  C.  AND  F.  WALLIS.— The  Dynamo.  Its 
Theoiy.    Design  and  Manufacture.   100  Illustrations. $3. 00 

tl>VWKINS.  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relnltng  to  the  Dynamo  and  Motor, 
AVIrlng.  the  Electric  Railway.  Bejl  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     or»  illustrations $2.00 

HOMANS,  J.  E..  A.   M.— A.   B.   C  OF  THE  TELEPHONE. 

352    pages.    209    illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  princl[iles  governing  the  con- 
stniction,  installation,  care  and  management  of  tele- 
phones and  Iheir  appliances,  this  book  has  been  com- 
idled.  It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementai-j'  book  on  this  subject  for 
the  practical  electrician,  wire  man,  lineman  and  en- 
gineer,  and  it  Is  written  in  a  clear  and  careful  style. 

HOPKINS.  GEO.  M.— Experimental  Science.  Elementair, 
Practical  and  Experimental  Physics.  050  Illustra- 
tions     $4.00 

HOPKINSON.— Original  Pajtera  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON,  DR.  .TOHN.— Dynamic  Electricity:  Its  Mod- 
ern Use  and  Measurements,  Chleflv  in  Its  Application 
to  Electric   Lighting  and  Telegraphy $0.50 

HORSTMANN.  H.  C.  AND  VICTOR  11.  TOUSLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  nod  Informntloa  for  Electrical 
Workers.  160  pages,  over  200  illustrations.  Full 
leather   binding,    pocket   size     4x6 $1.50 

llOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    lIIUBtratlons $2.50 

HOUSTON,  EDWIN  J.— A  Dictionary  of  ElecU-lcal  Words. 
Terms  and  Phrases,  Fourth  edition,  greatly  enlarged, 
with  over  6.000  additional  words  nnd  dellnltlons.  2 
volumes.    1.000    pages $6.00 

KAPP.  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transfoi-mation,  SuIkII vision  aud  Distribution.  A 
practical    hand  book.    Fourth   edition $3.00 

KAPP.  GISBERT.— Alternate  Current  Machinery,  Illus- 
trated     $0.50 

{Vol.    90    Van    Nostra nd's  Science   Series.) 

KAPP.  GISBERT.— Dynamos,  Alternators  aud  Transform- 
ers.     138    illustrations $4.00 

KEMPE.  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth    edition.      200  illustrations.     Svo.    cloth.      London. 

1892    $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;    the  old  matter  has  been  thoroughly   revised, 

KEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules,  Formulrt*.  Tables,  and  Data.  32  mo. 
Leather     $1.75 

LOCK  WOOD,  T.  D.— Electricity,  Jiagnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and    Inspectors.     370  pages,    152  Illustrations $2.50 

LOCKWOOD,  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
178  illustrations  and  diagrams,  4  large  folding  plates. 
Price      . $3.00 

MEADOWCROPT,  W.  H.— The  A,  B,  C  of  Electicity. 
36    Illustrations.    12mo,    cloth.    New    York ....$0.50 

MAVER.  AND  DAVIS.  M.  M.— The  Quadruples.  With 
Chaptei-s  on  the  Dynamo-Electric  Machine  'in  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Dnplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  illustrations .$1.50 

MEYER.  HENRY,  C.  JR.,  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  165  pages,  63 
illustrations,    15   folding  plates.      Price $2.00 

MILLER.     KEMPSTER    B.— American    Telephone    Practice. 

51S  large  ovtavo  pages,    379   Illustrations $3.00 

This  book  treats  of  the  subject  In  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without   the    use  of   mathematics. 

NOLL.  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.     Illustrated $1.50 

POl'E.  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged ,$1.50 

PRINDLE,  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    Illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice.  This  Is  the 
only  American  book  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
ti-lbutlon    of    Electricity.      107    illustrations $2.25 

SALOMONS,  SIR  DAVID.-Electric  Light  Installations. 
Vol  1,  The  Management  of  Accumulators.  A  Practlcol 
Hand  Rook.  Seventh  edition,  revised  and  enlarged. 
With    illustrations.      12mo..    cl.      London,    1S93 $1.50 

SLOANE.  T.  O'CONNOR.- Electricity  Slrapllfled.  The  Prac- 
tice and  Theory  of  Electricity,  including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  eveiy  dnv 
life.      Illustrated     $1.00 

SLOANE.  T.  O'CONNOR.— The  Standard  Electrical  Dlc- 
tlonnry.  A  popular  dictionary  of  words  and  terms  used 
In  the  practice  of  electrical  engineering.  .150  llUistra- 
lions     $3,00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, Including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1.00 

.SLOANE,  T.  O'CONNOR.— The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arlthmetlcnl 
Methods,  including  numerous  rules,  examples  and 
tables  In  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised $1.00 

.STEVENS.  H.  G.— Mechnnienl  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen.  Electricians,  Motor- 
men.  Ice  Machine  Men  and  Mechanics  in  General.  336 
pages,    over  240   illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery- 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  illustrations,  fancy  boards 
(Van    Nostrand'3   Science   Series.    No.    00) $0.50 

THOMPSON,    SYLVANUS    P.— Polyphase    Electric    Currents 

and    Alternate-Current    Motors.      Mailed    to    any   address 

in    the    world    on    receipt    of $3.60 

THOMPSON,  SYLVANUS  P.— Recent  Progress  In  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  lOmo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.60 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery, 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    19  plates.     Nenrly  1,000  pages $6.00 

THURSTON,  PROF.  R.  H.— Stationary  Steam  Enjrines. 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
cl))les  of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding   pin  tes    $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.— Elcctro-Platlng.  A  Practical  Hand  Book  on 
"  the  Deposition  of  Copper,  Silver.  Nickel,  Gold,  Alum- 
inum. Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  F.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. lOmo.  boards.  (Van  Nostrand's  Science 
Series,     No.     98) $0,60 

WEBB.  H.  L.— A  PracUcal  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB.  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated.     12mo..    cloth.      Chicago,    1895 $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible Information  for  any  one  Interested  In  Telephones 
and    how   to   make    and    operate   them, 

WEBER.— The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.50 
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SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


Crown  Cord  Adjuster 

AND    SIMPLEST 


ACTUAL 
SIZE 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket,  Easi  ly  attached 

Sample  Fiee 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


Glass  Push   Button 


"THE 
RADIUM" 

Newest  and  Btsi- 


Can  be  s 


111  tlie 


Chicago  Glass  Novelty  Co  , 


darkest  night  re- 

HcL'tlng:  the  faint- 
est light.  No 
burnishing  need- 
ed. Always  bright 
-never  tarnishes. 
Cover  Is  made  o£ 
glass,  gilded  on 
under  side,  the 
gold  being  lired 
Into  the  glass. 
For  sale  by 
Supply  Houses  or 

Manufacturers. 
1306-8  Branson  St., 

MARION,  INL). 
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GENERAL  ELECTRIC  COMPANY'S 

Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHT= 
NING  AND  ALL  EXCESSIVE  VOLTAGES. 

.  Alternating  circuits  are  more  frequently  subjected  to  abnormally 
"^   high  voltage  strains  than  is  generally  recognized. 

These  strains  may  be  due  to  surgings — the  sudden  opening  or 
closing  of  switches  —  resonance  or  capacity  effects —  static  charges 
— lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects 
against  lightning,  but  acts  equally  well  as  a  safety  valve  to  dis- 
charge any  excessive  voltage  accumulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on 
this  new  and  important  device. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 
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BrG  MONEY  FOR  DEALERS 

in  Zenith  lamps  (2  watts  per  c.  p.)-  Quick  and  ready- 
sales,  satisfactory  to  the  dealer  and  consumer. 

The  Zenith  lamp  is  an  incandescent  lamp  with  all  its 
simplicity,  fitting  any  standard  key  or  keyless,  Edison 
or  T.-H.  base  socket.  Made  in  25  c  p.,  60  watts,  and 
55  c.  p.,  t20  watts.  Life  is  about  the  same  as  regular 
3.5  watt  incandescent. 
Handsome  descriptive  catalogue  upon  application. 

ELECTRIC  APPLIANCE  COMPANY, 

ELECTRICAL    SUPPLIES 

92  &  94  West  Van  Buren  St.,  -  -  Chicago. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 

all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles . 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  Harrison,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

BELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.  NEW  YOKK,  N.  T. 


aiSaSTriAlE  Places 

BEST  QUALITY  LOWEST  PRICE. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 

Four  Grades  to  suit  all  Requirements.     Non-Corrosive,  no  Carbon  Bisulphide, 
Impervious  to  Moisture,  Oil  or   Acid.     Send   for   Price   List   and   Samples. 
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CO., 
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BEARDSLEE  CHANDELIER  MFC  CO. « 

GAS  &  ELECTRIC    FIXTURES  "r  the  TRADE. 


NORTHERN    MOTOR  DRIVE 

for  machine  tools  and  micellaneous        11 
machinery.     Northern   Apparatus  in 
successful  daily  use  in  a  wide   range 
of  progressive  American   industries. 

NORTHERN  ELECTRICAL  MFG.  CO.,  Madison,  Wis.,  U.S.A. 

BULLETI.S  Nil.  '^jliS. 


Cale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
WiltkeeptheCommutator  In  good  condition  ui  prevent  .uttlng.   Absolutely  will  not  gum  ttie  brashes. 
SOo.  per  stick.   SS.OO  per  dozen     Send  SOe.  for  trial  stick. 

?0R  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.i  CIIIIAll    P     AA  Sole  jnannfaetnrers. 

•    nuLCIinAn    &    uUn    »oa.  10«    -Wulilnston  street.       .     CHIOAOS, 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL    OF    MECHANICAL  SilHIPUCITY  " 

l«ADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAM  PLES  SENT  ON  30 
DAYS'  TRIAL-COSTS  NOTH- 
JNC   TO    TRY   THEM. 

HIPWELL  MNFC.  CO. 

A   L   L   E   G   HE   NY,      PA. 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

(or 

Private  Lighting  Plants 

together  wltb  our  catalogu*. 

COLUMBUS  STORAGE  BAHERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,   Ctiicago. 


ELECTRICAL  ENGINE  ER- 
INC  lAUCHT   BY   MAIL. 

Write  for  oor  free  Illustrated  Book. 
"Cm  I  Become  an  Electrical  Englicer?" 
We  teach  Electrical  En^rineerine,  Elec- 
tric Lighttafir.  Electric  Rallwaye,  Mechan- 
ical Engineetiiig,  Mechanical  Drawing, 
etc.  at  7oar  home,  bv  mall.  InsUtate 
Indorsed  by  Thos,  A.  Edison. 

Electrical  Engineer  Institute, 
Dept.  K.240.242  W.  23d  St..  New  York. 


GASOLINE  MOTOR  CASTINGS 

-FOH- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


FIBRE  CONDUIT 

THE  FIBRE  CONDUIT  CO. 
Orangeburg,  N.  Y. 


FOR  UNDERGROUND  WIRES 

OF 
HIGH  OR  LOW   POTENTIALS 

CHICAGO  OFFICE 

1760  Monadnook  BIdg. 


:  Whitney  Instruments ; 


are  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  All 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


\  Machado  &  Roller  % 

^  203  Broadway,  ^ 

{  HEW  YORK  CITY,  M.  Y.  * 

*  Or  to  your  nearest  SUPPLY  HOUSE.  * 


JEbWARDS  ah;,Cd 


TheR.  E.-A.  L.  Monitor  Bell. 

(Fatented.>  I 


3ammer  rod  snpported  In  two  places  I 
and  thronnstralgnt  outand  In  by  the  | 
armature,  Btrtklng  gong  on  Inside,  near  J 
edge,  thus  giving  a  full,  clear  tone. 

All  springe  made  of  Fhoaphor  Bronzi 
and  so  formed  that  there  is  least  poa- 1 
Bible  strain.  I 

Contacts  are  platinized,  adjustment  Is  I 
made  bypressure  onthetttandardwhich  I 
Bupporta  one  contact.  No  screws  or  nuts  I 
being  need  In  the  adjustment,  bell  does  t 
not  get  out  of  order  by  operalion . 

Ordinarily  the  weak  point  ia  the  pivot, 
the  unreliable  one  the  adjusting  ecrew  ' 
and  nut.  As  Ihepe  defects  havo  been  elim- 
inated, this  bell  will  stand  hard  u^age 
and  operate  under  adverse  conditions.   | 

The  hammer  entln?ly  concealed  by 
gong  and  cannot  be  tampered  with. 

Jt  la  especially  adapted  fnr  use  on 
etreet  cars,  as  In  addltlun  to  the  advan- 
tages mentioned,  it  is  dust,  insect  and 
molslui  e  proof. 

WESTERN  ELECTRIC  COMPANY, 


f/E**/Y<'»K  H-v 
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WESTERN    ELECTRICIAN 


rnANK  N.  PHILLrPS.  Phesident. 
C.  H.  WAQCNSEIL,   TnCASUREN. 


CUaCNE  F.  PHILLIPS, 
General  Manager. 


E.  ROWLAND  PHILLIPS.  VlcC-Pnsa. 
C.  R.  REMINGTON,  Jr.,  SCC 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIBESrCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'oRK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
CmcAQO  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  rfl  I  Cn  I  0 

FOrIe  bain,  1652-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRO.N  ELECTRICAL  MFG.  CO., 

N.  V.  flffJce:  McKay  Engineering  Co.,  U9  Broadway 


SEND    FOR    A    CORKSCREW    CLUB.   BUTTON 

use: 


oSS^o 


SAVE 
LABOR 


SIMPLY 

SCREW 

THEM 

IN 

NO 
DIGGING 
TAMPING 

OR 
FILLING 


A  NC^ 

W.N.MATTHEWS  &  BRO.,  Dislrlbuters,  603  Carleton  Bidg.,  St.  Loulsl 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Pine  Street,   •    NEW  YORK  CITY 

PalenI  Causes.  Patent  Soliciting. 


;■:;:.■  of  telling  the:mari:'^:;    ■  «;  ■:vsjtt 

LLEWvSOLDERTnG:  STICKS;  OR  WOTHlNSiS 


PbVS  '^il^ipie' stick  Yo;  loffili 


Boolieti'SoMeripg  Seise'^lieswiiiiis? 

U .,  Bv  A\l^L,E,Nj  e©.,  l,nc.,  V 
■    so  ^E  M  A  K  ER  s; '  \ :  .y /^r^OJ.v/^; 

iVil.iM4  ColuinlilaAve.,€WiCAG0SSffl 


PROMETHEUS 

ELECTRIC    HEATING    and 
COOKING    APPARATUS 

Send  for  Cata/ogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  in  the 

WESTERN  ELEGTRIGIANr 

Immediate  Returns. 


HANSON  &TUNELiUS  MACHINE  CO. 

DeslKnera  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago, 


ELECTRIC  MOTOR 

The  RIENCO  motor  mns  at  high 
speed  when  connected  to  one  cell 
of  almoHtany  kind  of  batlery.  it 
rotatPfl  In  either  direction  and  la 
revfired  »  Itboot  rbanelnff  con- 
nections. It  1b  dited  wlin  Rrooved 
pulley.  Price  r.Oceutf;  poet- 
a^eand  packing  15  cents. 

tthaca  Electric  Novelty  Co. 
Box  49.  Ithaca,  N.  V. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


I  "CTj^D"  INCANDESCENT 


LAMPS 


%  LONG  LIFE 

¥  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 


maub   by  the  most  skilled  workmen. 


I 

{  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio. 


"AMERICAN''^'" 

ARE  THE  BEST.    Send  lor  doicrl|itlie  Circular. 

AMERICAN  BATTERY  CO., 

ECT-o  i>s9.  1 7 1  S.  Clinton  St.,  Clilcago, 


Crimshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacture  Crlmshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  Liberty  St.,  Nen   tork. 


BRANCHES:   ]„2CH.CA«)^^g^ 


BOSTON: 
7  OUs  St. 


SAN  FRANCISCO: 
33  Second  St. 


NATIONAL  CODE  STANOARO 

"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow -Bnrning  Wire, 


Prioes  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUGKET.  R.  I. 


The  OI^DS    Gas  and 
Gasoline  Enqines. 


[THE  OLDS  GAS  AND 
GASOLINE  ENGINES 
The  Safest  Engine  in  the  World 
; 


When  gasoline  Is  used  liie  supply  can  only  be  pumped   up  as  It  is  used,  and  air 
cannot  mix  with  It  until  it  readies  the  mixer. 

StationaryEneines,2  toioo  HP.    Portable  Engines,  8to  (2  H.  P. 

Write  lor  full  information  and  illustrated  catalogue. 

OLDS    GASOLINE    ENGINE    WORKS, 

252   RIVER   ST.,   LANSING,    MICH. 
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■WASTED,  FOR  SAXE    and 

similar  WAXT  COIjUMST  advertise- 
ments {so  words  or  f£ss),  S^  Jo  an 
insertion;  additional  -words  3c  each. 
POSITION  TFASTED  advertise- 
ments {JO  zvords  or  less),  ^i.oo  an  in- 
sertion; additional  vuords  2C  each. 


[POSITION   WANTED. 

As  manager  of  a  telephone  exchange  by;a  man 
now  manager  of  a  300  subscriber  plant.  Fire 
years  of  practical  experience;  also  hold  diploma 
in  telephone  engineering.  Will  furnisb  any 
reference.  Am  married  and  23  yea^rs  of  age. 
BOX  317,  care  Western  Electrician,  510  Mar- 
quette Eldg.,  Chicago  111. 


POSITION     WANTED. 

Young  man  of  25.  with  two  years'  experience 
as  electrician  In  large  manufacturing  plant, 
having  care  of  D.  C.  equipment,  wiring,  etc. 
Student  of  the  International  Correspondence 
School.  Good  references.  Address  BOX  314. 
care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


POSITION  WANTED. 

As  superintendent  of  electric-light  or  light 
and  water  plant,  by  young  man  with  technical 
education  and  ten  years'  practical  experience  in 
construction,  operation  and  management  of 
lighting,  power  and  water  works  pjapts.  Ad- 
dress BOX  319,  care  Western  Electrician.  iilO 
Marquette  Bldg..  Chicago. 


WANTED. 

Three  experienced  Incandescent  lamp  salea- 
men,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  slate  age, 
•iperlence  and  salary  wanted.  Address  BOX 
199.  care  Western  Electrician,  510  Marquette 
Bldg..  Chicago. 


WANTED. 

Salesmen  to  sell  line  of  popular-priced 
electric,  gas  and  combination  fixtures.  May 
be  handled  as  side  line.  State  experience 
and  territory  traveled.  NATIONAL  STAMP- 
ING a  ELECTRIC  WORKS,  118  Michigan 
Street,   Chicago. 


WANTED. 


200  to  400  kilowatt  two  phase  alternator.  60- 
cycle,  2,300  volts,  direct  connected  to  compound 
engine.  Mustbe  standard  apparatus  in  tirst-class 
condition.  Address  BOX  No.  31S,  care  Western 
Electrician.  510  Marquette  Bldg..  Chicago. 


FORSALE 

lO-kilowatt  direct  connected  set. 

Vertical  automatic  engine,  1 10- volt 
multipolar  generator,  brand  new,  high 
grade,  at  15%  below  cost. 

GOLTZ  ENGINEERING  CO. 


127  Fulton  St. 


CHICAGO 


FOR   SALE. 

Direct-Connected  Engines  and  Genera- 
tors. Two  42-K.  W.,  Westlnghouse  6-poIe, 
240-volt  generators  to  12x12.  AUfree  au- 
tomatic engines,  290  r.  p.  m.  Perfect  con- 
dition. Immediate  delivery.  Low  price. 
JOHN   W.   COLE,  Providence,   R.   I. 


FOR  SALE. 


Electric  Ugbt  and  power  plant  In  a  western 
town  of  8.000  inhabitants:  operated  by  water 
power.  Valuable  franchise  and  contracts.  Fine 
field  for  expansion.  Net  Income  fully  ten  per 
cent.  Price  $60,000  cash.  For  information  ad- 
dress BOX  .115.  care  WesK-rn  Electrician,  510 
Marquette  Bldi;.,  Chicago. 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  (or  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  J.  NOBI  ETT 
CO..  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
CftgO,  111. 


When  in  search  of  a 
po8itSon  advertise  In 
the 

Western  Electrician. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  fgr  It. 

MANHAnAN  ELECTRICAL  SUPPLY  CO, 


New  York 


Chicago 


I  YOU  CAN'T  LOSE 

Send  For  Free  Sample  of 
J.  J.  Egaa's  Acme  Commulalor  Compound. 


"^Cm  '  COMMUTATOR  Hi        ■ 
COMPOUND.  ^H    i  j 

No  sparting— win  not  gum. 
No  cutting— commutator  always  bright. 
Will  prevent  unnecessary  wear  of  tbe 
commutator  and  increase's  efflcleney  of     ) 
machine.    50c  per  stict.    S5.00  per  doz. 
All  Supply  Houses  or 

J.  J. 

Ageots  Wanted. 


:^A.iM, 

683  W.Ohio  SI.,  Chicago. 


Electric  Heating  Apparatus 

SIND  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAOO.  Monadnock  Block. 


<^regory: 

ELECTRIC  cof 

54-62  S.CLir^TON  51.  CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouse? 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  immediately: 

1-400  K.  W.  Westlnghouse  Alternator. 

1-200    "       Stanley  Alternator, 

2-150    ••      General  Electric  Alternators. 

3-120 

2-150    "       Westlnghouse   500  V.  Railway  Genera- 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  truaranteed. 


RUBBER   IVI. 

FOR    SWITCHBOARDS. 

261  Washington  St..  NEWARK,  N.  J. 


On  receipt  of^ 


10  CENTS 

.  .  We  will  send  you  a 


Western  Etetriclan 


FOR   I904. 

Every  Lighting  man  should 
have  one. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marnuolto  RIdu     cmctr.rt 


STUDENTS^ 


Will   find    that    the  Western 
Electkician    can    help    them 
wonderfully   in    the    study    ot 
electricity.     Subscribe  now. 
(3.00   per  year,  in  advance. 

Electrician  Publishing  Co., 

l«lt«t10MM^MtteBM|..      .     fiyiGAtl 


220  V.  DIRECT  CURRENT. 


so  H.  P.  Westlnghouse  400  R.  P.  N. 

20  H.  P.  Eddv,  1450  R.  P.  M. 

ly.  H.  p.  General  Electric,  9U0  R.  P.  M. 

0  H.  P.  General  Electric.  1820  R.  P.  M. 
5  H.  P.  Paragon,  900  R.  P.  jr. 

3H  H.  P.  Paragon,  1000 R.  P.  M. 

-2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P  M. 

1!4  H.  P.  General  Electric,  1800  R,  P.  M. 

1  H,  P.  Lundell,  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler,  750.R.  P.  M, 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H,  P.  General  Electric,  1.350  R.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

IVs  H  P.  Crocker  Wheeler.  1675  R.  P.  M. 

TV,  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  C  &  C,  1030  R.  P.  M. 

6  H.  P.  Wcstinghouse.  1050  R.  P.  M. 

5  H.  P.  C.  ,t  O.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P  M. 


CENTRALSTATfON  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICiGO. 


iTEP.    HOLDS     OLD    TRADE     AND     MAKES     NEW. 
Solo   BY  AGENTS    AI^D   DEALERS     ALL     OyER 


GEO.W.hOf  FMAN 

E.WASHiHGTONST.lNDIAHflPDLIS.I 


SrCRLINC     SPECIAL 


DO   YOU? 


BUY      LAAAPS-OR»BU  Y     CANDLE      POWER 

1ft    <9Bi      (THIS   LAMP)      ^^ 

lO     ^^      (AVERAGES)       ®^        ''^ 

THE  STERLING  ELECTRICAL  MANUFACTURING  CO. 


RCGUkAR       TYPK 


Ammeters  and 
Voltmeters 


NORTON 

Hi g^li- Grade  Instraments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

The  Norton  Electrical  iDStrnment  Co.,  mMesIm'conT 

Agents.-Kohler  Bros.,  Chicago,  III  ;  Newman-Spranley  Co.,  New  Orleans, La. 


FOR  SALE. 

IMMEDIATE     DELIVERY. 
VERY    LOW   PRICES.  .  .  . 

ENGINES. 

One  22  and  40x60  TVattsCampbell  cross.compound  Corliss,  wheel  20  Tt.  diameter. 
74  in.  face.    In  excellent  condition. 

One  23x48  Harris  Corliss,  left-band  wbeel  18  ft.  diameter.  36  In.  face,  wltb  direct 
conoected  condenser. 

One  18x48  George  fl,  Corliss,  left-hand  wheel  15  ft.  diameter,  36  In.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter,  30  tn.  face. 

One  10  and  18x20  Payne  tandem  comi>ouDd  right-hand  wheel  9  ft.  6  In.  x  25  In. 
face  with  Ktiowles  condenser. 

Three  18^x18  Armiogton  A  Sims  center  crank,  governor  ' 
each  86  In.  diameter,  IG  In.  face. 


'heel  and  driving  pulley 


Two  18  and  30x16  Weslirghouse  compound,  driving  wheel  8  ft.  dlameter,25In.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
diameter,  2114  Jn.  face;  governor  wheel  82  in.  x  17  In. 

One  14x13  Armlngton  A  Simscenter  crank,  governor  wheel  and  driving  pulley  each 
66  in.  diameter,  12H  In-  face 

One  lOH  and  16Hxl2    Armlngton    A    Sims    cross-compound,    gOTcrnor  wheel    and 
driving  pulley  each  75  In.  diameter,  10  in.  face. 

One  13x12  Armingion  A.  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
62  Id.  diameter,  12  In.  face. 

one  12x12  Watertown  center  crank,  driving  wheel  40  In.  diameter,  12^^  in.  face; 
governor  wheel  60  in.  x  12^2  in. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
'50  in.  diameter,  12H  In.  face. 

One  10x12  Armlngton  i\i  Sims  center  crank,  driving  pulley  74  In  diameter,  11  in. 
face,  governor  wneel  63  In.  x  10!^  in. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  In.  dlame'.er,  14  In.  face. 

One  7x8  Pavne  center  crank,  driving  wheel  44  In.  diameter,  7  In.  face;  governor 
wheel  42  in.  x  7  In. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO., 


t 


I 


f  I    Broadway,  NEW  YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y.  9 

I 

.«■  -«.  .*-  -*,  ,\  ,*,  ,*,  ,*,  ,*,  ■•,  ,»,  ,*,         ,*,  ,*,  .»,  ,»,  ,*,  ,»,  ,*,  ,*,  ,»,  ,*,  ,»-  -»,  /L 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY. 

SIO  Marauetle   Bldg.,  CHICAGO. 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 

'  76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1 280^ 

Machine  and  Carpenter  ^\  n  ^  Wkt  ^\  A  V  A    Hi   ^\  tiM   I  ^^  U  T  Dynamos  Armatures, 

Work  of  All  Kinds  W  f^  C  1^  UMT  Ml^ly  IlllVinia  Motors,  Arc  Lamps, 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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-OPnCE  OF 

Town   Clerk 

OEO.  A.  PAIBTEn 

A.  iL  KAUFMAN,    Clebk 

r.  ViB  KDtB.   tTTY. 

FIBR^GRAPHlTEl 
COMMUWOA 
.  BRUSH      % 


?.tVV-V.\iWVtW\lA(i      \/ 


There's  No  Friction 

with  ibe  Fibre-Grapblte  Commntator  EniBh. 
Being  90  per  cent,  pare  graphite,  It  inBureo  low 
reBi8tance,no  sparking  under  a  varying  load^and 
longer  wear.  TLere  Ifl  no  greasing  required. 
The  Fibre-Graphite  la  therefore  the  most  ccoo 
nomic  brush  on  the  market.     Send  for  price  list, 

HOLMES  FIBRE-GRAPHITE  MFC.  CO. 
SrSS  Wakefield  St.,  Germantown.  PHILADELPHIA. 


Suhiiuitvllle  Ind, 


y\(nf.  .3..^.  i9o3 


"r 


'^^J-^'JjljU-^-J-^  ,        Uot^      /%1A.CC^     <7ii-iCo^»^£«~<- 


%. 
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New  Dynamo  Tenders'  Band=Book. 

By  P.  B.  BADT. 

326  Page^ ,   140  Illustrations.    Flexible   Cloth  Binding.    Si7.e  of  Type  Page 
5  i-ax3  incites.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants,  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

510  Marquette  Buildine,  CHICAaO. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IN/I 


B.     AUSTI  IM     i 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  Kayonne,  N.J. 


114-lie  LIBERTY  STREET,  JT.  Y. 


ELECTRICITY  FOR  ENGINEERS 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


,  PART  I.  CONTENTS.— CHAPTEK  I:  Electricity;  Positive  and  Negative;  Conductors, 
ilon-Conductors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
Mres.— CHAPTER  II:  Dynamos;  Magnets;  Field  Colls;  Electro  Magnets:  Permanent  Magnets.— 
OHAPTEK  III:  Armatures,  Construction  of,  Different  Kinds  of;  Commutators,  How  Made  andCon- 
aected:  Heating  of  Armatures;  Eddy  Currents.- CHAPTER  IV:  The  Current;  How  Produced; 
Inauctlon:  Series  Wound  Draamos;  Shuot  Wound  Dynamos;  Exciting  the  Fields:  Constant  Cur- 
Sgnt  and  Constant  Potential  Dynamos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  System.— 
gUAPTERV:  Incandescent  Lamps;  Filaments;  Connections;  Flashing;  Exhausting;  Testing; 
Dandle  Power;  Operated  In  Series;  Automatic  Cut-Out;  In  Multiple  Arcor  Parallel;  Multiple  Series; 
Multiple  Series  Cut-Out;  Three  Wire  System.— CHAPTER  VI:  The  Arc  Light:  How  Formed: 
Dauses  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Globes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutch 
lamps;  Clockwork  Lamps;  Double  Lamps;  Troubles  in  Lamps. —CHAPTER  VII:  Commutators 
and  Brushes;  The  Brush  Commutators;  Brushes;  Different  Styles  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes:  Sparking 
M  Brashes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Kegulatlon; 
Hand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX; 
a^erican  System  of  Automatic  Current  Regulation;  The  Dynamo:  Regulator;  Action  of  Regulator. 
^'fAPTER  X:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
™'ts-through  Dynamo,  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustmijnt  of  Dial: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  Draamo;  Circuits  of  Compound  Wound 
Lpnstant  Potential  Brush  Dynamo.— CHAPTER  XI:  The  Edison  System;  Automatic  Regulator; 
urcuits  of  Regulator:  Circuits  of  Dyn.amo;  Action  of  Regulator;  Howell  Pressure  Indicator;  Dia- 
gram.of  Circuits ;  Description  of  Parts  and  Operation.-CHAPTEE  XII :  Excelsior  System  of  Auto- 
matic current  Regulation;  Dynamo;  Armature;  Diagram  of  Circuits;  The  Regulator  and  Motor; 
ictlon  of  Regulator.— CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regnlation; 
pynamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
mgr;  Circuits  in  Regulator.— CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Kegulatlon-  DjTiamo;  Armature;  Commutator  and  Brushes;  Controlling  Magnet;  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Bmsh  Automatic 
tnirent  Regulation;  Dynamo;  Extra  Brush:  Resistance  Coils  and  Regulator.  CHAPTER  X^^: 
Ampere  Meters;  Tangential  Scal3;  Solenoid  Meters.— CHAPTEK  XVII:  Voltmeters;  Pressure 
unapotentiallndicators.— CHAPTER  XVIII:  Testing;  Galvanometers;  Astatic  Needle;  Difler- 
sntlaT  Apparatus.— CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Cir- 
Tu  „?°""'''"'°'l^<'f  "^f:  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
ine  magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Clrcults.-CHAPTER 

V,  •  Coupung  Dynamos  Together:  In  Series;  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
Bhmes.— CHAPTER  XXII:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket;  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
same  as  In  DjTiamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
oon  of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.  F.;  Direction  of  Rotation  and  Direction  of 
"wrent;  Starting  Motors;  Diagram  «f  ConnecUoo, 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  tl>« 
Field;  Field  Current  Armature;  Winding;  Connections;  Lamination;  Different  Types  of  Alternft- 
tors:  Regulation;  Leading  Systems;  The  Brush  Generators;  Magnets;  Armature;  Principles  of  In- 
duction.-CHAPTER  II:  Djnamos,  Continued;  The  Mordey  Alternator;  Stationary  Armatures; 
Field  Magnets;  Ferranti  Armature;  Field  Magnets;  Winding;  Collectors.— CHAPTER  III:  Dyna- 
mos Concluded;  Siemens  Dynamo;  Best  Magnetic  Circuits;  Stan'ey  Constant  Current  Dj-namo; 
The  Armature;  Self  Induction;  Regulation.— CHAPTER  IV:  Induction  Coils;  Converters;  Trans- 
formers: Economy  of  Distribution;  An  Electrical  H:  P.;  Losses  In  Conductor;  Induction  Coils;  Ef- 
fect of  Induction;  Transformers.— CHAPTER  V:  Transformers  Continued;  Induction  Colls ;  CoH- 
verters:  Transforming  Up  and  Down;  Design  of  Transforn;k^rs;  The  Static  Charge;  Protection 
Against;  Grounding  the  Secondary;  Other  De\ices;  The  Foil  I'rotector;  Different  Types  of  Trans- 
formers.—CHAPTER  VI:  Transformers,  Concluded;  Fuses;  Regulation:  Winding  of  Transformers; 
Connecting  to  Circuit;  Regulation;  Safety  Fuses.— CHAPTER  VII:  Parallel  System;  Series  Are 
Light  System;  Diagram  of  Circuits;  Parallel  System;  Primary  Circuit:  Secondary  Circuit;  Placing 
of  Transformers;  Fuses;  Diagram  of  Series  Arc  Light  Circuit.— CHAPTER  YIII;  Lines  of  Force; 
Hysteresis;  Magnetic  Penetration;  The  Circuit  otLlnes  of  Force;  Experiments  with  Magnet: 
Rapidity  of  Reversals  and  Hysteresis.— CHAPTER  IX:  Arc  Lamps;  In  Series;  The  Westinghouse 
Arc  Lamp;  Diagram  of  Circuits  In  Lamp;  Action  of  the  Mechanism;  Flr.t  Carbons.— CHAPTER  X; 
.\rc  Lamps,  in  Multiple:  Slatterv  Differential  Lamp:  Mechanism  of  Lamp;  Its  Operation. — CHAP- 
TER XI:  Measuring  and  Indicating  Apparatus;  Instruments  for  Use  with  Alternating  Currents 
Differ  from  those  used  with  Continuous  Currents:  Ammeters:  Voltmeters:  Description  of  Several 
Forms  of  Instruments.— CHAPTER  XII:  Measuring  Instruments.  Continued:  Hot  Wire  Instru- 
ments; The  Cardew  Voltmeter;  Details  of  the  Instrument;  Low  Potential  Voltmeter.— CH  A PTEB 
XIII:  Voltmeters:  Double  Coll  Voltmeter:  Two  Types.— CHAPTER  XIV:  Spring  Meters;  Curlei 
Spring  Meter.— CHAPTER  XV:  Twisted  Strip  Instruments:  Diagram  of  Connections  and  Opera, 
tion  of  Instrument. — CHAPTER  XVI:  Recording  Meters;  Stanley  Meter;  Construction  and  Prln- 
ciples  of  Operation;  Diagrams  of  Parts;  Slatterv  Induction  Meter;  Description  of  Parts  and  Prin- 
ciples of  Operation ;  Watt  Meter;  Thomson  Meter.— CHAPTER  X^ll:  Generators  in  ParaUei; 
Difficulties  in  Operating;  Alternate  Current  Generators  In  Parallel;  Arrangements  of  Circuits  and 
Machines  for  Operating  in  Parallel:  Diagram  of  Common  Arrangement  of  Machines  and  Clrcults.- 
CHAPTER  XVIII:  Ohm's  Law;  Strenafhof  Current;  Formulas  and  Examples;  Power  and  Heat 
tng  Effects  of  Currents.— CHAPTER  XIX:    Ground  Akirms  and  Leak  Detectors. 


PRICE,  $2.50. 


Orders  for  above  book,  or  any  electrical  work  published  promptly  sent  ©n  receipt  of  price,  postage  prepaid 


ELECTRICIAN  PUBLISHING  CO.,  51 0  Marquette  Blag.,  OHIGAeO, 
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8,000 
Automatic 
Telepliones 

for 
Columbus,  0. 


The  Citizens'  Tele- 
plione  Company  of 
that  eit.ywill  at  onee 
erect  a  new  ex- 
change building'  and 
discard  the  manual 
equipment  of  the 
central  energy  type 
which  it  is  now 
operating.  The  order 
given  us  for  7,000 
stations  has  been  in- 
creased 1 0  8,000. 
Don't  buy  a  new 
switchboard  until 
you  have  personally 
inspected  an  Auto- 
matic exchange. 


Manufactured  by  the 

Automatic 
Electric 
Company 

Chicago,  U.  S.  A. 


PRESS 
-.DOWN 
"  HERE 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


STERLING    EXTRA    INSULATING    VARNISH. 

sterling  £xtra  Black  Finishing  Varnish. 

Sterling:  Black  Air  Dryinir  Varnish, 

Sterling^  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St..  BlacMrlars  Road,  Salford,  Manchester.  Engltlrf, 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS. 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE    CO., 
247-249  Pearl  St.,  New  Yorlt  City, 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


Plan  of  the  Work,  Contents,  Etc. 

Tlie  New  Catechism  of  Electricity'  will  be  found  to  ii. 
'iurprlsinely  jilaln,  and  free  from  useless  and  ambigi.ouj 
terms.    Tlie  plao  upon  wlilch  It  Is  arranped  is  imiqiie. 

Tlie  book  is,  first  of  all,  Intended  to  be  plain  and  In- 
structive; some  300  Illustrations  have  beeu  Introduct  d. 
sii  tbat  the  mere  pictures  will  afford  almost  a  knowledge 
>i  the  subjects. 

It  is  asctiool  book  from  the  manner  In  which  it  pro 
'■eds  from  the  simple  facts  to  the  abstract  principles 
\vlilchthe  facts  Indicate;  It  is  also  a  book  of  reference 
through  the  index  of  seventeen  double  cohmins  of  fin? 
ivpe  pages;  by  means  of  this  index  a  thousand  items  ol 
iraclical  impbnance  are  atonce  available. 

It  is  an  up-todaie  work,  whlcli  has  cost  a  large  outlay 
ii(  capital  and  time,  and.  in  short,  itis  doubtlul  If  anj 
more  attractive  book  has  ever  been  issued— or  one  more 

ISfful.  • 

The  subjects  treated  upon  are  as  follows:  Dedication 
tti  Thomas  A.  Edison,  with  engraving  of  Mr.  Edison; 
Preface  and  Introduction;  Nature  and  Source  ofElec- 

t'-^^       '^55?55to>^  i"      >■*"  ^      '4     triclty  and  Magnetism. 
iS^      ;r^^^^.^^\  '  TlieDvnanio:  Conductors  and  Kon-Conduotors;  Sym 

■*^       ^^^5?t^^        ^  :      '"'Is.  abbreviations  and  definitions  relating  to  electrlc- 

~^"        *  '  liv;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 

Management  of  the  Dynamo  and  Motor. 

l':iectric  Lighting;  Wiring;  The  rules  and  require- 
ments of  the  National  I^oard  of  Underwriters  in  full; 
i;it-ctrical  Measurements. 

The  Electric  Kailway;  Line  Work;  Instruction  and 
rautions  for  Linemen  and  the  Dynamo  Koom;  Storage 
i:.itterles;  Care  and  Management  of  the  Street  Car 
:\lotor;  Electro  Plating. 

The  Telephone  and  Telegraph;  The  Electric  Elevat^'r. 
Accidents  and  Emergencies,  etc.,  etc. 

The  full  one-third  part  of  the  whole  work  has  been 
devoted  to  the  explanation  and  Illustrations  of  the  dy 
namo.  and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  given  In  the  slm- 
PRICE  $2  00    plest  and  most  kindly  way  to  assist  ratner  than  confuse 
_____  the  learner.    The  names  of  the  various  parts  of  the  ma- 

.'bine  are  also  given  with  pictorial  Illustrations  of  tlie  same.  ,         . 

In  the  Catechism  no  less  than  2.5  full  paee  illustrations  have  been  given  of  the  various  dpamo 
n.achlnes  made  In  different  parts  of  the  country,  and  an  equal  number  of  part  page  Illustrations. 

ElECTRICUN  PUBLISHIIIG  CO..  510  Marai'sne  Bidg.;  CHICAGO. 


INTERNATIONAL 

Mechanical  Self-Restoring 
Drop  Switchboard. 


A  PERFECT  APPARATUS. 

Made  In  any  desired  capacity. 

Sample  parts  and  quotations  oa  request. 

INTERNATIONAL 
TELEPHONE  MANUFACTURINfi  CO., 

CHICAGO,  U.  S.  A. 


LIGHT^aNG  ARRESTER 
■  Telephone  stTE&ECHAPH  Limes 
!MnvNESOxa  ELECTHrcCo, 

':  MlftlNEAPOiaS  ,    MJItiN, 

IjMJENTEI)  MARCH  3 ,  1903, 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  OEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street ....  Chicago 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

43-49  SO.  Canal  St.,  CHicaao 


il 


TELEPHONE 
TROUBLES  < 


...AND... 


HOWTO  FIND  THEM," 

BY 

W.  H.  HYDE  AID  J.  A,  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 
TROUBLES. 


This  Little  Book  is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  ibles  and 
their  Remedies. 


Sent  Postpaid  for  25c. 


New  ( eighth )  editlou  just  out,  48  paees. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  find  this  book  a  great  help  In  locating  tele- 
phone troubles  and  remedies  therefor. 


Electrician  Publisliing  Co., 

510  Marquette  Bldq.,  Chicago. 
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KELLOGG 

The  Telephone 

Apparatus  for 

Strength 

Longevity 

E^legatnce 

Reliability 

Economy 


If  yovi  want  the  best  in  Tele- 
phones write  us  for  quotations 


Kellogg  Switchboard 
&  Supply   Company 

GREEN    AND    CONGRESS    STS..    CHICAGO 

Electric  Building.  CleveleLnd 

Keystone  Telephone  Building.  PKlIadelpKla 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTENTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Hunnlngs  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Multiple  Board,— Express  System.— Raverot-Hess 
System.— Comparative  Advantages.  Multiple  and  Divided  BoardSystems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.- Conclusions,- Index. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner,  Ko.  233.969.  Patent  of  Emlle 
Berliner,  No.  463,569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Tbos.  A.  Watson,  No.  256.258. 
Patentof  L.  B.  Firman,  No,  283.334  Patent  of  M.  G.  Kellogg,  No.  247.199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patentof  C.  >:.  Scribner,  No.  300,144.  Trunking  Principle.  Patent  of  Shaw  & 
Cbilds,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman.  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabtn  A;  Hampton,  No.  513.534.  Subscriber's  Automatic  Sig^- 
nal.    Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    ApostolofE  System. 


Handsomely  Boond  in  Cloth. 


Sent  Prepaid  on  Receipt  of  Price,  $1.50. 


EIECTRICIAH  PUBLISHING  CO.,    510  Marquitte  Building,    CHICAGO. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


QOMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo   to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i    mile    to    150    miles 
QUOTED   on   APPLICATION,    and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

V\7'RITE    for   prices   and    bulletins   on   Wireless  Tele- 
graph Instruments,  Spark  Coils   for  Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICES,     FACTORY    AND     LABRATORY,     PONTIAC,     MICHIGAN 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEIARBORN     DRUiO    &    OMEIVIIO AL.    \A/ORI>CS^ 


I  20  LIBERTY  STREET    NEW- YORK. 


10. BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


^IXON'S    BAR.    BELT    DRESSING 

meets  every  demand  of  the  mccbaoic  for  baodioess,  and  of  tbe  owner 
for  a  dressing  that  will  stop  slipping  and  not  injure  leather. 

I         Booklet  125E  tells  it  all. 

JOSEPH    DIXON   CRUCIBLE  CO..  Jersey  City,  New  Jersey 
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p.  1     1  THE  JEFFREY.  MFG.'CO. 
UI14 — lIcfilJJMBUS.O.   ■ 

ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH   OAS  OR  GiSOLINB   ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial I'ght  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
simple.  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

-A  ,.  CHICAGO  HEIGHTS.  ILL. 

AGENCIES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building.  Indianapolis. 
703  Bijou  Building.  Plttshurg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong.  Carllsl*  A  Hammond  Co.,  Cleveland. 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

COSi TENTS. —Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Wlodlng 
Diagrams.  III.— Held  Coll  ConstruciiOD  aod  Arranjijement,  IV.— Armature 
CouBtruction.  V.— Commutator  and  Brusb  Holder  Construction,  Vl.^ 
Motor  CasiDgs.  ^^I.— Motor  Sus|jensions.  VIII. — Bearings  and  Oears. 
IX.— Lubrication,  X.— General  Dimensions  and  Data,  XI, — Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    157  lllust/alions  and  Table.    Price  $2.00. 


TT'HIS  Is  a  book  unique  In  i^s  treatment  of  electric  railway  equipment.  Tbe 
•*■  first  lea  chaotors  are  devoted  lo  rain uie  description  of  the  details  of  electric 
railway  motors  ibatare  in  use  to-day.  Eich  organ  of  an  electric  railway  motor 
is  taken  up  In  turn,  described  and  illustrated  by  examples  of  present  and  past 
practice,  and  it3  operation  etplalned  In  the  light  of  practical  e.^perience-  In 
short,  the  review  of  current  practice  Is  of  such  a  nature  as  to  bring  out  tbe 
reason  why  the  electric  riilway  motor  Is  built  as  it  is  to-day.  For  example, 
field  magnets  of  different  types  of  motors  are  illustrated  and  cumpared.  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  \'\f-z  two  chapters  are  de- 
voted. One  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  desitCD.  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  dataof  all  types  of  railway  motors  In  com- 
mon use.  both  in  Americaand  Europe.  Seutpostpaia  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO  ,  510  MARQUETTE  BLDG.,  CHICAGO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


Bound  Volumes 

OF  THE 

y^ESTERN  [lECTRICIAN 

FOR  BALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Building,  CHICAGO 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  610  Marquette  BIdg.,  CHICAGO. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  tor  our  complete 
Catalogue  (mailed  tree  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  o  10  Marquette  BIdg.,  Chicago. 


REG.TR.<IDE  MARKS 


^eLt^ 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 
2200  Washington  ave.,philadelphia. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE 

ING0TS,CASTINGS,W1RE,R0DS,SHEETS,ETC. 
—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORGINGS 

ORIGINAL  AND  SoLEMaKERS  IN  THE    U.S. 


SAMSON  TURBINE 

The  Illustration  sliows  the  large  NIAG.IR.4^ design,  HORIZONTAL  SHAFT  TURBINES  recently  installed  by  us,  lor  tlie  NIAGARA 
FALLS  HYDRAOLIC  POWER  A  MFG.  CO.,  Niagara  Falls.  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  ■  Turbine  EtTcy. 

213  ft y. 257  r.  p.  m 17B0 9B!S 730* 

213  ft K 257  r.  p.  m 300n 95* 856* 

213tt Full 267  r.  p.  m 3500 96!6 815* 

These  results  t]ave  never  been  equaled  bv  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turblues  were  installed  to  position,  direct  coupled  to  Generatore.  Francis'  weirs  and  formulae  for  discharge 
were  used.    Tbe  original  test  reports  on  file  at  our  olflces.     These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 


WRITE    DEPT.    D    FOR    CATALOG. 


JAMES    LEFFEL    &    CO.,         sprincfield,  ohio. 


U.  S.  A. 
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JAkNOLD   ELECTRIC 
I  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.   Results  Guaranteed. 


E   BAKER. 


BAKER,  W.  E.  &  CO.  I 

EyG/.VEERS. 
ELECTRIC  K.^TLWAYS. 
William  St.,  NEW  YORK.J^ 


BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Euildiig.    355  Dearborn  Street  | 
CHlC>>GO 

Telei.liuntiH,irri>.jn  .^■■,?.  Aul-mat;.:  y. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Llnc^oln  Trust  Building,  ST.  LOUIS. 


sJsP^j^iis^m^^m 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

DesigQ,  Construct  acd  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Eiaminatioufl  and  Reports. 

ew  York  Life  Building,      -     CHICAGO,  ILL. 


HORNADAY,  J.  P.  &   Co. 

SUITE  II08   TRACTION    BUILDING 

CINCINNATI,  O. 

I   WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 
PROPERTIES  BOUGHT  AND  SOLD 


H.  J.Minliinnick, 
See.  andOen'lSup't.  I 

General  Engineering 

Cr\       Tup  Consulting  and 

U. ,     J.  riE-    ContractlngEngineers. 
Telephones, ElectricLlght, Power TraneniiaaioQ  | 
Suite  1112. 136  ADAMS  ST..  CHICA  GO. 
Long  Distance  Telepho-  e  Central  i78. 


W.    H.    HARVEY, 

Engineer  and  Contractor , 
Plans  and  Specifications  for  Complete  Plants, 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldc,  Memphis,  Tenn. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

TE  1305,  ::HE^^CAL  Bldc,      ST.  LO 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

I8o4-i8tj6-i8o8.i8ioi8ia  Fisher  Bulldio^ 

CHICAGO. 


IT    WILL    PAY 

engineers  not  represented  in 
I  this    department    to  carry  a 
card  regularly. 


RUEBEL  •  SCHWEDTMANN^ 
WELLS, 

CONSDLTING-  mechanical  and 
ELECTKICAE  ENGINEERS, 

Suite   301    Chemical   Building, 
ST.  LOUIS,  n.  S.  A. 


I  Long  Dlfltance  Pbone  Central  24i8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Specialties— Central  station  Heating  Planta, 
I  Water   Works  Steam  Plants,  Electric  Liglit, 
I  Qa3  and  Street  iUil  way  Piaiita. 

lr22o-2i  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Flans,  Specifications  and  Snperrisloa  of  In-  1 

etallatioa  of  complete  telephone  pl&nts>  , 
Spe<;lal  Reports  on  Telephono 

Properties  and  Apparatus,  | 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


Talepbonu  .Main  ;il'J3. 

WILMERDING.  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBCRG 

AMERICAN   INSTITUTE   OF   ELECTRICAL    ENGINEERS 

AMCniCAN   609IETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so "  . 


iil     MTffB  ELECTRICAL 
VI     II    IE   PURPOSES 
AllI    I    P    PLAIN  OR 
Wfcn  I    mm  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


The  business  of  the 


Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 
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Preduein 

and 

Whotesibra  of 

Whifd  Csdar 

Produett* 


CEDAR  POLES 

From  1 6  Feet  to  70  Feet. 
ftPICIAL   PRICES  ON  SMALL   POLES. 


CM. WORCESTER  CO. 

SUITE   IZOe  TRIBUNE  BLDG.  CHICASO. 


Writefer 

aeopyefeur 

TELEGRAPH  COPE 

FOR  CEDAR 
PJMDUOTS 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


POLES,  TIES,  POSTS/"\S"r.!° 


PRODUCERS, 


We  want  your  Inquiries  always. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
conYenlenl,  solid,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  cbair 
cars  and  modem  coaches  wblcb  leave  Central 
Station.  12tb  Street  and  Park  Row  (Lake  Front), 
Cbicaso  for  St.  Paul,  Minneapolis.  Asbland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS.C.PONO,GenM  Pass. Agt, Milwaukee, Wrs. 


THE  TELEPHONE  HAND-BOOK 

BT 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marquette  Building,  Chicago. 


CEDAR 


WRITE 


POLES 


PRICES 


A.  P.  HOPKINS  &  CO. 

ESCANABA,    MICH. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M. 
352  pages. 

Cloth,  Price  $1.00, 

af^ 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publishing  Co., 

510  Marquette  Building,       Ciiicago,  III. 


*1PJl)iJuW\^  (^NitiiffjfMxi   §A\\yWVftV  JiMTis/  ^ 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


t 


CEDAR  POLES 

THE 

Valeniine-Olark  Co. 

234    La    Sallo    Street,   OHIOAQO 

YAROSl 
PInoonnIno,  ttleh.      c      Grmmn  Bmy,    Mffa.     :     Mmvr  London,    VHm, 


ii^ii 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILtE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


rDAHO  CEDAR  POLES 

PACIFIC  COAST  POLE  CO. 
SPOKANE,  WASH. 


POLES   TIES   POLES  TIES   P 

o      /^^^       ^JI!liMd^iUUk'8fUi];UikF  /<^2^n-.      o 

„     \ps^§^            ^^ifcS^  wStT      ^ 

S      TIES        POLES       TIES  POLES 


CEDAR  POLES  ?5^'^ill'"HI  idaho  cedar  poles. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 


L  E.  WHITMORE,  230-31-32  Umber  Exchange,  Minneapolis.  Minn  ll  WESTERN  LUMBER  ft  POLE  CO.,    -    Main  Office,  DENVER,  COLO. 
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TTTe  can't  help  referring  to  our  exceptional  facilities  for  handling  rush  orders 
**       of  either  Poles  or  Ties. 

There  are  very  few  firms  situated  as  we  are  and  still  fewer  that  handle  both 
Poles   and   Ties  in   the   same   large   quantities. 

Get  our  prices   and   see   what   we   can   do   for  you. 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Mich. 

Pittsburg  Agents,  Tipper  &  PattOD.  500  Empire  BIdg. 


SPECIAL   CROSS   ARMS 

Longleaf  yellow  pine,  any  size  or  length.     Also  ALL  HEART  cross  ties,  oak  and  locnst 

pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furniah  100  or  100,000  promptly. 

R  R  AKERs,  Manager      LEWIS  LUMBER  &  MFO.  CO.,  Hattiesburg,  Miss. 


YARDS  -  NM  DULim,MiUH.-  FLOOOWaoO,  MIMN.  •  WELLERS.MINN. 


POLES  TIES, 


CROSS  ARMS  AND  YELLOW  PINE 

to  ordar.   Writ*  us  your  requlramanta. 

.  MAUS  &  CQ.,«">420WiiDutst.,Piiiiatipiiit,Pi. 


POLES 


W.  C.  STERLIM6  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


CEDAR   POLES 

^—        CARNEY  BROTHERS  COMPANY 

6IO  Chamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (01-  Delivered  Prices. 


The  Inspector 


AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the 
operator,  exchange  owner,  exchange  manager. 
Inspector,  trouble  man,  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  tind  and  remedy  them, 
together  with  working  plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 

Mallet)  anywhere  on  nuc    nnilAD 
receipt  of  price,         UllL    UuLLAII. 

No  technicalities.  Substantially  bound  in  cloth. 


ELECTRICIAN  PUBLISHING  CO., 

610  MARQUETTE  BUILDING.  CHICAGO. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


WESTERN 


SXEDARPOLES 

All  Lengths anosizes 

LindsleyBros  Co. 


DON'T  THINK 

That  you  can  keep  posted  as  to 
what  is  going  on  in  the  western 
electrical  field  without  reading  the 
Western  Electrician.  It  is  the 
electrical  newspaper,  and  if  you 
are  not  a  subscriber  y6u  will  find  it 
to  your  advantage  to  become  one 
at  once. 

i^S.OO  per  year; 
$1.50  for  six  months. 

ELECTRICIAN  PUBLISHING  DO.. 

Suite  5'0  Varquotto  BI4Q.,  CHiCAOO. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CHESTNUT  POLES 


GUY   STUBS 
AND   POSTS 


Large  ilock.    We  solicit  special  orders  whore  heavy  duty  Is  demanded. 
Can  ship  promptly  from  our  yards  here. 


THE   MEDORA   MILLING  CO.,       Medora,  Ind. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITGHBOARD  &  SUPPLY  GO.,  Ghlcagro. 
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THE     NEW 


Duncan  Direct  Current  Wattmeter 

EMBODIES 

THE  LATEST 


IN 


IVI 


THE  NEW  FEATURES: 

EASE  OF   INSTALLATION 

VISUAL  BEARING  (absolutely  new), 
HOLLOW  NICKEL-STEEL  SPINDLE, 
RANGE  OF  60%   INCREASE  IN    DRAG, 
NO  BURNING  OR  CHARRING  OF  RESISTANCE, 
FIREPROOF  AND  DUST  PROOF  BINDING  POSTS, 
LARGE  PORCELAIN  DIRECT  READING  DIALS, 
DETACHABLE    NON-TENSION-CHANGING  BRUSHES, 
ARTIFICIALLY  AGED  MAGNETS  AND  COMMUTATOR, 
CASE  ABSOLUTELY  DUST,  INSECT  and  MOISTURE-PROOF, 
THREADLESS    JEWEL-POST    THAT    CAN     BE     REMOVED 
AND  INSERTED  AGAIN  IN  AN   INSTANT,  AND 


An  entirely  new  means  of  compensating 
for  friction  and  vibration  on  light  loads  by 
using  a  small  multipoint  switch  in  connec- 
tion with  the  compensatingcoil.  By  moving 
the  switcharm  over  the  points  of  contact, 
any  desired  range  of  compensation  can  be 
secured  in  an  instant. 

IT  IS  the  simplest,  quickest  and  most 
effective  means  yet  devised  and  is  abso- 
lutely permanent. 


Duncan  Electric  Manufacturing  Go, 

LAFAYETTE,  INDIANA,  U.  S.  A. 
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National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
LIQHTINO,  POWER  and  RAILWAY  SERVICE 


^ 
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Modern  Design  .Accurate  Construction 

Superior  Performance 


General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  135  Broadway 
CHICAGO:  Old  Colony  Building 
PITTSBURG:  Qellafly  &  Co. 
SEATTLE  &  \  Kilbourne  & 

SAN  FRANCISCO  )      Clark  Co. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

:21s  :,T^":":  ONE  dollar. 


receipt  of  pric* 

No   technicalities. 


Substantially  bound    in  cloth. 


ELECTRICIAN  PDBUSBING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


FORT  WAYNE 
ELECTRIC  WORK! 


"  u/nnn  " 


WOOD"  LI6HTING  AND  POWER  SYSTEMS 


Arc  Circuit  Gut-Outs 


QfF 


ON 


These  cut-outs  are  designed  for 
use  on  direct  or  alternating  cur- 
rent series  circuits  of  any  voltage 
to  control  circuits  of  not  over 
2,500  volts. 

They  are  exceptionally  durable. 
In  a  life  test  one  of  these  cut-outs 
was  operated  ten  hours  by  a 
wheel  and  crank  opening  and 
closing  a  3,500-volt  9.6-ampere 
circuit  over  50,000  times  with 
no  evidence  of  injury  or  depre- 
ciation. 

During  the  many  years  they 
have  been  in  use  no  demand  has 
been  made  for  repair  parts. 

These  "Wood"  arc  circuit  cut- 
outs have  been  specified  by  the 
Insurance  Bureau  of  the  Louis- 
iana Purchase  Exposition  for  all 
World's  Fair  work. 


Described    in    Bulletin  No. 
1042,  sent  free  on  request. 


Main  Offlce  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  In  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAMA. 
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AILIS-GHALMERS  GO., 

CHICAGO,  U.  S.  A. 


Reynolds  Corliss  En^ne. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPEGiftL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


WIRES  ^GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  Annunciator  Wire. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  VFoiiks,       New  York  Office,  Chicago  Office, 

Wllkesbarre.  Pa.  50  Dey  St.  1024  Marquette  Bldg. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  and  mechanical  purposes,  in  sheets^ 
tubeSf  rods  and  special  shapes.     Catalogues  and  samples  on  application* 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


KARTAVERT. 

HARD  AI4D  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washers 
and  Packings.    Patent  Insulating  Cleats, 


MANtTFACTFRED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wllmlngtoiu  D|L 


L^  TE^T 


130  "BE,^ 


ATT'ROVEV 


This  cnesLns 


—YOST™ 
SOCKETS 

meet  BlII 

CODE 
REQUIREMENTS 

Do  you  QLppreciate  the 
itnport8Lf\ce     of     this? 

Have  you  our  Booklet  7 


Yost  Electric 
Mfg.  Co. 

Toledo,  Ohio    -    U.  S.  A. 


lO.OOO 

STURTEVANT 
ENGINES 


Are    irv  \jse  throughout 
the  world. 

We  build  all  types  and 
sizes  from  2  to  400  H.  P. 

B.  r.  STURTEVANT  CO. 


Now  York 


BOSTON.  MASS. 

Philadelphia  Chicago 


London 

357 


We^rrer^ 


Alternator 


Warren  Alternators  ■ 
are  profit  producers 
and  surplus  swellers 

We  Guarantee  What  We  Sell 

.  AND  .  .  . 

Sell    WKa.(    We    GuaLreLivtee 

^RENjsCTRIcSfc.^. 

Stt-nduaky,  O. 


iBIack  Diamond  File  Works^ 

-  "■-*    ."«=<»  I —    ^805.  ?J 

7T^ — ^ 

Special  \j^ 

Prize  £* 

Gold  Medal  ^ 

at  Atlanta,  oV 

1895.  ^ 

*5  OCK  CiOODS  ABE  ON  SAI,E  IK  ETJEBX  JLrEADIKe  BAKJDWAJtE  0^ 

4rt  8XOJBE  isr  the  united  states  and  Canada.  ^ 

I   e.  &  H.  BARNETT  COMPANY,  | 

TJ  DUII    Attei    OUIJl        D*  ^ 


^f\      International 
4^2      Expositions 


I 


PHILADELPHIA,    PA. 


^ 


9^^'^¥^^^^¥¥$^^^^¥¥^^^^^^% 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.  J. 


-AGENCIES    ANB    BRANCHES- 


New  VMk  Chicago  Cleveland  San  Francisco  Phllidelphit  AlKnl* 


Vol.  XIXI7.    $3.00  Per  Ariui.     copf^,^".-".  ■'3'b:>-'*'- 


ublishing  Company,  Cnieago. 


CHICA&O,  MARCH  26, 1904, 


fatZ^l      10  Cehts  A  Copy.       Iffl.  13, 


SIIVIPLEX  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

""'"  B.^rnxslN""^'      T^f^^  Simplex  Electrical  Co., 

ii««Monad>Hick  Block,  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


1S89— Paris  Slxposition, 
Medal  for  Babber  Insulation. 

1893-"World's  Pair, 
SEedal  for  Bnblier  Insulation. 


TRAP_  MmRK. 


THE  STAXDARD  FOK 

BUBBIIB  ISTSriiA-TION. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  '*"ior  Wires. 
THE  OKONITE  CO.,  Ltd. 

S'K„S?Se"e?e'';,f«»'-»8er..        253  Bfoailwaj,  Nbw  Yofk.       &!"H'H"o53fnti5c";'.'"'"* 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TBLEPHONB,  TBLEORAPH  AND  FIRE  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INOi, 


They  hold  YOU  responsible 

so  GIVE  THEM  THE  BEST. 

MANUFACTURED  BY 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


N.  K  R. 


National 

India 
Rubber  Co.'s 

RUBBER  COVERED 
IIRCS     ^k.lMO     C9A.ISL.KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
m  WIRES  AND  CABLES 

National  Code  standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83  BARCLAv'sTR'iET.  ""'"  ""i"  ^'^  Factory.  TRENTON, «. «, 


fiflT    TRADE     Yk* 


^ 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  CbicaKo,  Saa  Francisco. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  witli  Flux. 
Requires  no  Acid. 
S4VES-HB0R-TIHE-H0NEY. 
FLUX-,^ — ;; 


'jaj^:j^x^  aj 


3  !~P~rj-j j;j- "j-j-.! J^ 


4     \  \  J   JJ  -I  J   J   J  J    l.-l-J 

ACTUAL     Size 
rATENTK». 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'O    CO., 

t64  So.  Jefferson  Street,  CHICAGO,   ILL. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


BESTINTHEWOHLU 

Write  for  full  particulars 

Reynolds  Elec.  Flashlr  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


THOUSANDS  IN  USE. 

Motors.  Vt  b.  p,  to  100  b.  p. 

IJynamos.  I  k.  w.  to  75  k.  w. 
Highest  Quality.  Reaiooabl.  Price. 
THE  HOBART  ELECTRIC  MFG. CO. 

TROY,  OHIO. 


PROMETHEUS 

ELECTRIC    HEATING   and 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


CONTINUOUS  HfllL  JOINT  CO.  OF  AH. 

Gen'ekal  Offices;     Ce-ntdry  BmLDlKG 

NEWARK,  N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition.  1900.  Buffalo,  19G1 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 

16  C.  p.  Horizontal  are  14  C.  P.  Vertical.     Other  makes  are 
7  C.  P.  Vertical. 

THE    COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY       USEFUL       LIGHT       LAMPS. 

Pat.   Oct.  20,    1900. 
A   TRIAL   WILL    PROVE   OUR    CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^ESTIIN  EleDtoioal  iB^trnmeiit  Co,, 


Waverly  Park,    NEWARK,    N.  J. 


IhmM  Dial 
Statios  Insiriunents, 


These  Instrumeots  are 
constructed  upon  the 
Game  general  prin- 
ciple as  our  reg'ular 
Standard  Portiibie  Dire^u 
Carrent  Voltmetors  and 
Ammeters,  Ijat  are  much 
largyr,  and  tbe  working 
part<t  are  iocloeed  in  a 
aeatly  designed  dust-proof 
ca8t-iroQ  caee  which  effect- 
ively shields  the  inatru- 
ments  from  distorbing  in- 
6iienceB  of  eiternal  mag- 
oetic  hetdB. 

BERLIN.— European  Wootop 
.i^lectncal  Instrument  Co.,  Rit- 
-terstrasee  No.  88. 


Weston  Standard   Illuminated 

Bial  Station  Toltmeter. 

Style  B.  •'Finsh  Type." 


Port-ahle  Direct  Beading 
Voltmeters  and  MilllToIt* 
meters.  Ammeters  and  Mil- 
ammeters,  W  a  1 1  m  e  ters 
and  Voltmeters,  (or  Alter- 
nating and  Direct  Current 
Circuits, 

Our  portable  loatramanta 
are  recognized  as  standards 
thronghont  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  YolC- 
meters  and  Ammeters  are 
etm  beUer. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  nse. 


PABts,  Francb,  E.  H.  Cadiot,  12  Rue  St.  Georges. 


New  York  OHice-74  Cortlanilt  St, 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  Edison- Lalande 


EXCELLENCE  AND 

RELIABILITY 

GUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTOR.? 
ETC. 


EDISON    MANUFACTURINO    oOMPANY, 


.  ri:  ifio  Office,  not  Wabash  ATunae. 
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Y 


DO  IT  NOW 

Do  not  wait  until  hot  weather  to  order  your 
ceiling  fans.     Investigate  the 

Pillsbury    Fan 

and  you  will  be  satisfied  with  no  other.  Bulb 
for  25   to  67  cycles.     Manufactured  by  the 

CENTURY  ELECTRIC   CO. 


1007-9-11  Locust  St. 


ST.  LOUIS,  Mo. 


^ 

^^  ^ 

^ 

EXTRACT  FROM   REPORT   OF 

Testofl5,000-Volt,30-Amp. 

SACHS  "NOARK"  FUSES 

AT  OME  OF    THE 

Largest  High  Potential  Transmission  Plants 

i 

r 

V 

1:1 

) 

'^1^' 

r      ^ 

^ 

"TWO  7SO-KILOWATT  TRANSFORMERS:  BOLD  FUSE  PLACED 
DIRECT  ACROSS    TRANSFORMER    TERMINALS. 

"FIRST— Blevi  in  a  fraction  of  a  second,  without  noise  or 
apparent  strain,  tube  not  more  than  perceptibly  heated, 

"SECOND — Blew  as  No.I,  except  that  there  was  indication 
(in  sound  of  generator)  that  the  current  made  again  (or  an 
instant  after  the  first  interruption,  and  a  very  slight  discharge 
through  vent  holes  in  end  of  tube. 

"THIRD — One  generator  was  removed,  leaving  only  one. 
Fuse  blew  quietly  and  with  no  sign  of  strain  in  about  one  second. 

"You  will  note  from  the  above  that  the  performance  was 
quite  satisfactory,  and  we  will  be  pleased  to  have  you  advise  us 
ho^  soon  we  may  expect  shipment  of  the  completed  fuses  and 
fuse  blocks  for  our  complete  installation." 


if  you  are  looking  lor  a  sa/e  and  accurato  Protoctlvm 
UbvIco  tor  sintllar  mervico,  let  urn  do  the  aamo  for  you, 

SACHS  "NOARK"  FUSES 

5,000  '  -  20,000     Volts 

Write  for  Dullmtlna 


NEW  YORK 
MILWAUKSE 
CHICAGO 
ST.  LOUIS 
BOSTON 


wP\ 


PHILADELPHIA 
CLEVELAND 
PITTSBURG 
NEW  ORLEANS 
LONDON 


FT"-  [^ 


Q 

u 

A 

— 

L 

1 

T 

Y 

SELF  STARTERS 

Start  and  stop  automatically  through  the  actuation  of  a 
single  switch,  which  also  may  be  automatically  operated. 
For  use  in  connection  with  elevators  motor-driven  pumps, 
cranes,  etc. 

Listed  to  150  H.  P. 

Built      to  750  H.  P. 
We  also  list  a  full  line  of  float  switches,  pressure  regula- 
tors, etc.,  and  can  meet  practically  any  requirement  in 
this  line. 


THE  CUTLER -HAMMER  MFG.  CO 

MILWAUKEB 
WIS. 


New  York 
136  Liberty  St. 

PIttabiirt 
322  Prick  BulldlnE 


Bofton 
17«  Federal  St. 
Cfalceeo 
l232MaiiednockBld|. 


TYPEB. 


SCHEEFFER  INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  tor  Direct  Current  Circuits 

DUST  AND  BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


ALTERMATINB  CURRENT. 


DIAMOND  METER  COMPANY, 

PEORIA,  ILL.,  -  -  -  -  U.S.A. 


DIRECT  CURRENT. 
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TheElectric  StoraceBatteryGo. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


"Cblortbe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS    AND    SESCRIPTIVE    BULLETINS    rORWARDED    UPON    RCtftUEST. 


-SALES  OFFICKS- 


PHILADELPHIA,  NEW  TobK,  BoBTON,  CHICAQO,  St.  LoUIB,  SAN  FbAMCIBCO,  CLEVELAND,  CANADA,  HAVANA.  CDBA, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bid?.    Philadelpaia      Wainwright  Bldg.  Kialto  Bldg.         Citizens'  Bldg.         Canadian  General        G.  F.  Greenwood,  Manager, 

and  19tiiEt.  Alleghpny  Ava.  and  lOtb  St.  Electric  Co.,  Ltd.  Toronto  34  Erapedrado  St. 


THE    FESSENDEIM    WIRELESS 
TELEGRAPH   SYSTEM 

The  National  Electric  Signalling  Company  has  brought 
suit  in  the  United  States  Circuit  Court,  Southern  Dist.  of 
New  York,  U.  S.  A.,  against  the  DeForest  Wireless  Tele- 
graph Company,  the  American  DeForest  Company, 
Abraham  White,  president  of  said  companies,  and  Lee 
DeForest,  Scientific  Director,  for  infringement  of  Letters 
Patent  of  the  United  States  of  America  Reissue,  No. 
12,11^  of  IVlay  26,  1903,  to  Reginald  A.  Fessenden.  This 
patent  is  for  the  well-known  Fessenden  liquid  barreter 
or  receiver  for  wireless  telegraphy,  the  monopoly  of 
which  is  controlled  by  the  National  Electric  Signalling 
Company,  Washington,  D.  C,  U.  S.  A. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON      N.   J. 


-AGENCIES    ANB    BRANCHES- 


Hflw  Y.rk  Chicago  Cleveland  San  Francisco  Philadelphia  Atlanta 


PUTINUM   FOR  CONTACT  POINTS  IN  ELECTRICAL  INSTRUMENTS. 
PLATINUM  FOR  TELEPHONES.    PLATINUM  FOR  ELECTRICAL  INSTRUMENTS. 
W.  tell  PLATINUM  In  any  quantity,  either  large  or  small.    We  buy  PLATINUM   or  anything 
containing  PLATINUM.  In  any  quantity. 


For  Incindesgent  Lamps  and  Everything  Else. 

]bjvk;k^i2  <ss  00., 

MANUFACTURERS  OF  PLATINUM   IN  ALL  SHAPES. 

Newarl<,  N.  I.  New  Yorl<  Office,  120  Liberty  Street. 


Electric  Heating  Apparatus 

SIND  FOR  64.PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAao,  Monadnock  Block. 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  for  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Akron  Electrical  Mfg.  Co 11 

A-llen  Company,  L.  E 11 

Allls-Chalmers  Company . .    22 

Alphaduct  Mfg.  Co 11 

American  Battery  Co 12 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 17 

Amer.  Electrical  Heater  Co..  l 

Amer.  El.  Telephone  Go H 

American  Electrical  Works.. 11 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.  Power  Stat.  Co . .  17 

Automatic  Electric  Co U 

Babcock  &  Wilcox  Co — 

Bain,  For^e 11 

3aker  &  Company 'i 

Baker  &  Co.,  W.  E 17 

Barnett  Company,  Q.  &  H 22 

Beardslee  Chandelier  Mfg. Co.— 

Berthold  &  Jennings 19 

Big  Pour  Route — 

dossert  El.  Construction  Go. .  14 

Brooks,  Hall  L 18 

Brown  Construction  Co.,  J.L.15 
Brown  Electrical    Construc- 
tion Co 17 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 17 

Bryant  Electric  Co 9 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 22 

Butterfleld,  J.  P 17 

Byllesby  &  Co..  H.  M 17 

Byrne  Const.  Co.,  M.  P 17 

Cftrney  Bros.  Co 19 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co.,  12 

Century  Electric  Co 2 

Chicago  Die  &  Electric  Co..  .— 

Chicago  Edieon  Co 4,  12 

Chic.  Fuse  Wire  &  Mfg.  Co.. .22 


Chicago  Glass  Norelty  Co — 

Chicago  Insulated  Wire  Co..— 

Cliicago'Mica  Co 10 

Clark  WIrel.Tel& Tel Co.,T.E.15 
Columbia  Incand.  Lamp  Co.. — 
Columbus  Storage  Bat'ryCo.— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 1 

Cooildge  Co..  MarsliallH....ie 

Crescent  Co — 

Crescent  Ins.  Wire  &  Cbl.  Co.  I 
Crocker- Wheeler  Company..  4 

Crouse-Hinds  Co 13 

Crowe  Metal  Mfg.  Co 10 

Cutler-Hammer  M  f g.  Co 2 

Gutter  Elec.  &.  Mfg.Company  i 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &Chem.WkB.  16 
Diamond  Meter  Company  ...  2 

Dickey -Sutton  Carbon  Co 4 

Dixon  Crucible  Co.,  Joseph.. 16 

Drake  A  Co.,  Frederick  J ii 

Duncan  lillec.  Mfg.  Co 21 

Dustin  Co.,Cha8.  E 12 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  M  f g.  Company 1 

Edwards  &  Co 13 

Egan,  J.  J 12 

Eldredge  Elec.  Mfg.  Co 14 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co 10 

Electric  Storage  Battery  Co-  3 
Electrician  Pub.  Company...  8 
Ewing-Merkle  Electric  Co...— 

Fahnestock  Transmitter  Go... 14 

Fibre  Conduit  Co 11 

Field,  G.  J 7 

"For  Sale"  Advertisements..  12 


Ft.  Wayne  Elec.  Works..  Inc.2l 
FosLoria    Incand.   Lamp  Co.— 

Fowler,  John  H 18 

Fowler- Jacobs  Company 18 

Freeman  &  Co. ,  Ernest 17 

General  Electric  Go.., 9 

General  Engineering  Co.The.17 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Go... .— 

Glascock  Patent  Co 12 

Gould  Storage  Battery  Co....  6 

Gradstone  &  Co.,  M 11 

Gt.West.Smelt.&EefiningCo.— 
Green  Fuel  Economizer  Co..  7 
Gregory  Electric  Company  ..12 

Haller  Machine  Co — 

Hanson  &  Tunelius  Mach.Co.  12 

Hart  Mfg.  Co 10 

Harvey.  W.  H 17 

Hartford   Steam    BoUer    In- 
spection &  Insurance  Go... — 
Hazard  Manufacturing  Co.  ..— 

Hipweii  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company.,  l 

Hoffman,  G.  W 12 

Holmes  Fibre-Graph.  Go — 

Hopkins  &  Co..  A.  P 18 

Hornadai',  J.  P.  i  Co 17 

Humphrey,  Henry  H 17 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co...  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  TeLMfg.  Go.  ..14 

Ithaca  Elec.  Novelty  Co ii 

JackBon,  D.  C.  A  W.  B I7 

Jeffrey  Manuf actnrlng  Go 16 

Jewell  Electrical  Inst.  Co — 

Johns-Manville  Co.,  H.  W.  ..  2 


Johnston,  Thomas  J 11 

Jones  Perpetua]  Ledger  Co...— 

Kartavert  Manufacturing  Co. — 
Kellogg  Switchboard  &  Sup- 
ply Company 15. 19 

Kester  Elect.  Mfg.  Co I 

Klein  &  Sons,  Mathlas 14 

Kohler  Brothers 17 

Kuhlman  Electric  Co i 

Lang  Electric  Co.,  The  J — 

Leather  Preserv.  M.  Corp....  14 

Leflel&Co.,  James 16 

Lewis  Lumber  &.  Mfg.  Co 19 

Lindsley  Brothers  Company..  19 

LoHd's  Sons  Co.,H.  M — 

Lowell  Model  Go — 

Machado  &  Roller — 

Mai tby  Lumber  Company..  .19 

Manhattan  El. Supply  Co 3 

Marinette  Gas  Engine  Co 16 

Matthews  &  Bros.,  W.  N 11 

Maus  A  Co.,  H.  H 19 

McLennan  &  Company,  E....10 

McLeod.  WardiCo 16 

Mechanical  Appliance  0» 10 

Medora  Milling  Co 19 

Mica  Insulator  Company 10 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

Monarch  Fire  AppL  Co — 

Monon  Railroad 14 

Monson  Burmah  Slate  Co 17 

Moon  Mfg.  Co.,  The — 

Mueller  Company,  William..  19 
Munsell  &  Co.,  Eugene — 

National  Carbon  Co 8 

National  Electric  Co 4 

National  Elec.  Signalling  Co.  3 
National  India  Rubber  Co. . ..  i 
National  Tel.  Supply  Co . , 


Ii*or    01^®»ifie>ca.    I»3.<a.e'2K    of    A.<X-v^^rtl^&TXX^x:L±^ 


New  England  Butt  Co 13 

New  York  Ins.  Wire  Co 13 

Northern  Eiectl  Mfg.  Co 5 

Northwestern  Electric  Co — 

Norton  Elec'l  Instrument  Co.— 

Okonlie  Company.  The 1 

Olds  Gasoline  Engine  Works  13 

Pacific  Coast  Pole  Co 19 

Page  &  Hill  Co 18 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  A  Refl.  Co.  — 

Pass  tfc  Seymour  Inc 8 

Pennsylvania  R.  R — 

Phelan,  D.  W 18 

Phillips,  Eugene  F Jl 

Phillips  Insulated  Wire  Co.  .11 

Phcenlx  Glass  Company — 

Phosphor-Bronze  S.  Co 16 

Pierson  Electric  Co 12 

Plgnolet,  L.  M 10 

Pittsburg  Sewer  Pipe  &  Con- 
duit Co 7 

Pittsburg  &  L.  S.  Iron  Co 19 

Plume  &  Atwood  Mfg.  Co....  5 

Porter  Cedar  Company 18 

Prometheus  Elec.  Co 1 

Relsinger,  Hugo 7 

ReynoldsELFlasherMfg.Co.  1 

Roebling'sSons  Co.,  J.  A 3 

Ruebel-Schwedtmann- Wells.  17 

Safely  Ins.  Wire  &  Cable  Co.  22 

Sargent  &  Lundy — 

Schotl,W.H 17 

Seaman,  J.  H 14 

Shelby  Electric  Company  . , .  i 
Simplex  Electrical  Co..  The..  1 
Simplex  Elec  Heating  Co.  ..3 
Smith.  Milton  M — 


Sprague  Electric  Company. . .  10 

Standard  Elec'l  Mfg.  Co 11 

Standard  Tie  Company 18 

Standard  Underg.  Cable  Co.. — 
Standard  Vitrified  ConduitCo  7 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  w 17 

Sterling  &  Son.  W.  C 19 

Sterling  Electrical  Mfg.  Co..  4 
Sterling  Varnish  Co..  The.,.. 10 

Stow  Mfg.Company 13 

Strom  berg- Carlson  TeL  Mfg. 

Company 15 

Sturtevant  Company,  B>  P..  22 
Swedish- American  Tel.  Co    .— 

Tod  Company,  William 16 

Torrey  Cedar  Company 19 

TrumbuU  Elec.  Co — 

Valentine-Clark  Co..  The  ...18 
Varley  Duplex  Magnet  Co...  13 
Vulcanized  Fiber  Company. .  22 

Wagner  Electric  Mfg.  Co 8 

Walker  Electric  Co — 

Walsh's  Sons  &  Company 12 

Warren  Elec.  Mfg.  Go S 

Wesco  Supply  Co 10 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lumber  A  Pole  Co..  18 
Westinghouse      Electric     A 

Manufacturing  Co 20 

Weston  Electrical  Inst.  Co. ..  1 

Whitmore,  A.  E 18 

Wilmerding,  G.  H — 

Wisconsin  Central  Ry 18 

Woolley  Fdy.  i  Mach.  Wks..i6 
Worcester  Company,  C.  B 18 

Yost  Electric  Mfg.  Co b 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps,  hh      ^        a 

Circuit  Breakers,  Etc., Etc.    Ml    bl    uO. 

CHICAGO  EDISON  COMPANYJ-ig  Adams  Street.  CHICAGO. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


CROCKER-WHEELER 
COMPANY 

Manufacturers  anti  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reHable  operation  of 
our  dynamos  and  motors. 


STeRLINO    SPECIAL 


DO   YOU? 


JUV      LAMPS-OR»BUV      CANDLE      POWER 


16 


12 


[THIS   LAMP  I 

I  AVERAGES) 

THE  STCHtlNG  ELECTRICAL  MANUFACTURING  CO. 

NEW  YOftH,   I*,  t.  WAFinEN.  O.  CH'CAOO.   ILU 


REGULAR      TYPE 


National 
Electric   Company 

builders  of  high-grade  Electrical  Machinery  for 
LiaHTINO,  POWER  and  RAILWAY  SERVICE 


^g^^ 

Ik 

jKH^^^MB 

m.i 

Sriwilri 

Hi  t 

^^^^BE— ^-tJL   ^^^2^^|Bk.;  ^^ 

^g--^    ! 

^^j^^^^^J^^^^^^^^^^^^H^^^pP 

^^p- 

Modern  Design  Accurate  Construction 

Superior  Performance 


Qeneral  Sales  Offices  and  Works  :     MILWAUKBB 

NEW  YORK:  135  Broadway 
CHICAGO:  Old  Colony  Building 
PITTSBURG:  Qellatly  &  Co. 
SEATTLE  &  \  Kilbourne  & 

SAN  FRANCISCO  /      Clark  Co. 


O    A    R    B 


IM 


FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


IHEimMirSlJTTQN  CAEBCMCQMl^NZ 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST   POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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Lyi  TE^T 


=J30  •BE= 


APT^ROVET) 


This  meaLns 


—YOST— 
SOCKETS 

meet  BlII 

CODE 
REQUIREMENTS 

Do  vo\i  appreciate  the 
import&nce     of     this? 

Have  you  our  Booklet  7 


Yost  Electric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


NORTHERN  SMALL   MOTORS 

Compact. „,Efficient..*>Superior 


High  type  of  construction.. ..susceptible  of  good 
speed  variation multipolar form-'wound  arm- 
atures....simple. ...hardy. ...trustworthy-    rf^      ^ 

"BooKJet  JWo.  3325 

NORTHERN    ELECTRICAL    MFG.   CO. 

Engii\eers...Manufacturers  ^  Ma.dison,  Wis.,  U.  S.  A. 


a  BRASS  GOODS 


Wocrrer^ 


Ahernator 


FOR  CATALOG 


THE  PLUME  &  AT  WOOD  MFG.  CO. 

Boston Ssn  Francisco Cblcag 


Very  little  attention  has  been 
paid  to  decorating  the  ma- 
chine with  fancy  ornaments 
and  a  great  deal  of  thought 
has  been  put  into  making  the 
machine  durable  ;  it  im- 
presses one  with  its  simplicity 
and  capacity  for  severe  ex- 
acting service. 

No  commutator,  no  moving 
wire,  no  trouble. 
As  an  investment,  they  are 
gilt-edged  securities. 
They  are  "  seven  league 
boots  "  in  the  chase  for  the 
almighty  dollar 


"pli]ENl^CTBlcMl;.S- 


SaLndvisky.  O. 


0    o    0    0    o    o    o     o 


0_0     00      O      o      00000 


Desk  --  Brsccket  ••  Ceiling 

Fans  Qcrvd  Bocttery  FaLii  Ovitfits 

ALL  STYLES  AND  ALL  VOLTAGES. 

SEHD  FOR  CATALOGUE. 

(Epiitetl  0wJrtrfctj»Eiig, 

264-266-268-270  FIFTH  AVENUE,  CHICAGO. 


ELECTRICITY  FOR  EN8INEERS. 


424  PAGES.       ILLUSTRATED.        PRICE  S2.50. 

ELECTRICIAN  PUBLISHING  CO., 
510  Marquette  Building,  •  •  CMICAOO 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


d) 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

IIMG      PiDk.R-r8  ^^Tx  NO    L.OS-r    REVEIMUI 

I^OATING  Cm)  IMO    F-RICTION 

IN   AIR  ^^  NO    ^A/EAR 


(S) 


PACIFIC  COAST 

INO.  MARTIN  &  00..  San  Francisco 

Colorado.  Idaho.  Montana,  Wyoming.  New 

»    Mexico.  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  i  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  8RASCHI  &   BRO.  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  des  llallens. 

Paris,  France. 
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Storage  Battery  Installations 


-FOR- 


RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD    C,    E-M-F    BOOSTER    SYSTEMS. 

SALES  OFFICES : 
Boston.  89  State  Street  Chfcago,  Rookery  BuildlDg 

Century  Electric  Company,  San  Francisco,  Cal. 


New  York,  25  West  33d  Street 


TRADE    MARK. 


WORKS:    DEPEW,   N.  Y. 
BULLSTIMS  FURNISHED    ON  APPUCATIOM. 


CLASSIFIED    INDEX   OF   ADVERTISEMENTS. 


Acc't  Books,  Perpetnal. 

Jones  Perpetual  Ledger  Co. 
Adjusters,  Cord. 

Crescent  Co. 

Incandes  El.  Lt.  Manip.  Co. 

Keaman,  J.  H. 
Adi  asters.  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Anjchors  (TeL  &  TeL) 

Matthews  ^  Ero..  W.  N. 


ftnpnnf.iatorg. 

CentralEl'- 


vjoii^i"^  electric  Co. 
Edwards  A  Company. 
Electric  AppUance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Columbus  Storage  BalteryCo. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Roche,  Wm. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

B&USt  BQZzers,  Ete. 

Central  Electric  Co. 
Chicago  Glass  Novelty  Co. 
Edwards  &  Co. 
Blectrlc  ApDllance  Co. 
Manhattan  Elec  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressijne. 

Dixon  Crucible  Co.,  Jod. 
Leather  Preserver  Mfg.  Corp. 

EeatS«'Preserver  Mfg.  Corp. 

S  louvers. 

Sttinevant  Cc.B.  F. 
Boiler  Compottuds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers.     _ 

Babcock  A  Wilcox  Co. 
Qllnols  Maintenance  Co. 
Soolts.  Electrical. 

ElecWcian  Publishing  Co. 
Drake  Co.,  F.  J. 

QemxS  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 
Cable  Haaeers. 

"atlonal  TeL  Supply  Co. 

Smith.  Milton  M. 

Western  Electric  Co. 
Cables.  (See  wires  and  Cablei) 
Carbons,     Points    and 

Plates, 

Central  Electric  Co. 

Cycago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey-Sutton  Carbon  Co. 

Electric  Appliance  Co. 

Kational  Carbon  Co. 

Relalnger.  Hugo. 

Wesco  Supply  Co. 

western  ETect.  Supply  Co. 
Castinss. 

New  England  Butt  Co. 


"Jeffrej  Mfg.  Co. 
Cfi^ailt  Breab.«f  s. 

Cutler- Hammer  Hfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  \Vayne  Elec.  wks..  Inc. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 
Clatclies,  Electrical  and, 
Mechantcal. 
Akron  Electrical  Mfg.  Co. 

Ceal  and  Ajslies    Hand- 
lijig  Maomnery. 

Jeffrey  MTg.  Go. 
CajTls  and  llagnets. 

varlev  Duplex  Magnet  Co. 

"Weaiern  Electric  Co. 
Commutator  Compound. 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McX^nnan  £  Co..  K. 
Commutator  Trains;  De- 
vice. 

Akron  Electrical  Mfg.  Co, 


Cfuo^nit  anil  Conduits. 

Aiphaduct  Mfg.  Co. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

Amerlcaa  Stone  Conduit  Co. 

CTBttal  Electric  Co. 

Electric  AjipliancB  Co. 

Fiber  Conduit  Co. 

Field,  C.  J. 

Pittsburg  Sewer  Pipe  A.  Con- 
duit Co. 

Spraerue  Elfctrlc  Co. 

Standard  Vitrihed  Cond.  Co. 

Wesco  Sui>ply  Co. 

Western  Elect.  Supply  Co. 
Conduit  Rods,  Coupling;. 

Cope,  T.  J. 
Contractors  and  Electric 

liieht  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

General  Elecirlc  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  ElecAMfg.Co. 
Cross-Arnis,     Pins     and 

Brackets. 

BOTthold  &  Jennings. 

Central  Electric  Co. 

Ecdeston  Lumber  Co. 

Manbattan  Elec.  Supply  Co. 

Standard  Pole  &  Tie  Co. 

Towers  Pin  &.  Bracket  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Cnt-Outsand  B^-witcbes. 

Bossert  Elec.  Const.  Co, 

Central  Electric  Co. 

Chicago  Edison  Co. 

Crouse-Hlnds  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec  Wks.,  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

J.   Lan?:  Electric  Co. 

Manhattan  Elec.  Supply  Go. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supplv  Co. 

Westlafi;honse  El.  &  Mfg.  Co. 
Bynamos  and  Slotors. 

Akron  Electrical  Mf-  Co. 

fiullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Century  Electric  Co. 

Croc £er- Wheeler  Co. 

Dustln  Co.,  Ghas.  E. 

Ewing-Merkle  Elec.  Co, 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Illinois  Maintenance  Co. 

Mecnanicai  Appliance  Co 

National  Electric  Co.    . 

Northern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

fprague  Electric  Co. 
tow  Manufacturing  Co. 
SturtevantCo..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supoly  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  EL  &  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heatine  Appl. 

American  Elec.  Heater  Co. 
Prometheus  Elec.  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric  Bail'n'aTS. 
Crocker-Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and   Slecban- 
ical  Eneineers. 

Arnold  Elec.  PowBrStat'nCo. 
Baker  A.  Co..  W.  E. 
Drown  Elect'l  Const.  Co. 
Brown  Const.  Co.,  J.  L. 
Bryan.  Wm.  H- 
Butterfleld  J.  F. 
Bvllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  &  Co.,  Ernest. 


General  Engineering  Co., The 

Harvey.  W.  H. 

Hornaday.  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Jackson.  D.  C.  A  W.  B. 

Kohler  Brothers. 

Northern  Electrical  Mfg.  Co. 

Kuebel,  Schwedtman,  Wells, 

Sajgent  &  Lundy. 

Schotl,  W,  H. 

Stanton,  Le  Roy  W. 

Wllmerdlng,  C.  H. 
Electrical  Instruments. 
(BecordiDg  and  Testing.) 

Central  ElectrlcCo. 

Diamond  Meter  Co. 

Duncan  Eiec.  Mfg.  Co, 

Eidredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.,  Inc 

Generul  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Plgnolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Oo. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Weetlnghonse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro -P latins   Mach'y. 

Crocker-Wheeler  Company. 

General  Electric  Co, 
Elevators-  Conveyors. 

Jeffrey  Mfg.  Co. 
Eju^ines,  (das  and  (vaso- 

Lowell  Model  Co. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engme  Works. 

WooUey  Fdy.  A  Mach.  Wks. 
Eneines.  eiteam. 

Allls-CUalmers  Company. 

Dustin  Co..  Chas.  E. 

Illinois  Maintenance  Co. 

Stnrtevant  Co.,  B.  F. 

Tod  Company,  William. 
Exporters 

Grad'itone  A  Co..  M, 
Fans  atui  Fan  Slotors. 

central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mtg.  Co. 

Ewing-Mersle  Elec.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co, 

Sprague  Electric  Co. 

SturfevBnt  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 


_.tnavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co..  G.  A  H. 
Fire  Extinsnlaliers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  &as  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flasbers. 

Halier  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  i^bafts. 

Stow  Mfg.Co. 
Forses. 

SttineTant  Co.,  B.  F. 
Fuses  and  Fuse  Wire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Co. 

D.  &  W.  Fuse  Company. 

■*^Iectrlc  Appliance  Co. 

Johns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co, 

Wesco  Supply  Co. 

Western  Kiectnc  Company. 

Western  Elect.  Supply  Co. 
Generators . 

Akron  Electrical  Mfg.  Co. 
€r lobes.    Reflectors    and 
l^bades. 

Fostoria  Incan.  Lamp  Co. 

Halier  Machine  Co. 

McLeod.  Ward  A  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Crraphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  FIbre-Graphlte  Co. 


Heating   (Exbanst 
!$team). 

Amer.  District  Steam  Co. 
Heatins     and    Tentilat- 
ins  Apparatus. 
Stnrtevant  Co.,  B.  F. 
Solders,  Inc.  Iiaiiu>a. 
Incandesent    Electric   Light 
Manipulator  Co. 
Inspection  &  Insurance. 
Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insulating  Sljiobineiv^. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing Materials. 

Akron  Electrical  Mfg.  Co. 

American  Electrical  Works. 

American  Steel  A  Wire  Co. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc  Arc  Light  Co. 

Indiana  Rub.  A  Ina  Wire  Go. 

Johns-ManvlUe  Co.,  H.  W. 

Karlavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Ca 

Munaell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co..  The. 

PhilllpB  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  Vamlsh  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co- 
Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  EL  A  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co, 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Western  Electnc  Co. 

Western  Elec.  Supply  Co. 

westlnghouBe  El.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bryan-ftlarsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

CoLuiobla  Incan.  Lamp  Co. 

Efltson  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 
-  Ewlng-Merkle  Elec.  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sbelby  EHectrlc  Co. 

Standard  EIpc'1  Mfe-  Co. 

Sterling  Electrical  Mfg.  Co, 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co, 
l^amps.      Incandescent— 

Repiacers  &  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
I^etters.  3IetaI 

Halier  Machine  Co. 
I4£htnii4S  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Ijinemen*s  Climbers. 

Klein  A  Sons.  Mathias. 
Magnet  Wires. 

(See  Wires  and  Cables.) 
necbanioal  Braft. 

Stnrtevant  Co..  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co..  Eugene. 
TW^ning  Apparatus,  Elec. 

Crocker- Wheeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  £1.  A  Mfg.  Co. 
Motors.  (See  Dynamos    and 

Motorpi 
Xame  Plates. 

Crowe  Metal  Mfg.  Co. 
Afippers  and  Pliers. 

Klein  &  Sons.  Mathias. 
Xoveltic",  Glass.  Elecfl. 

Chicago  Glass  Noveltv  Co. 

Itbaca  Elect'!  Novelty  Co. 
Packing:. 

Jas.  L.  Robertson  A  Sons. 
Patent  Attorneys. 

Bain,  For^e 

Cjlascoek  Patent  Co. 

Johnston.  Thomas  J. 
Pbospbor  Bronxe. 

Phosphor  BronzeSm.Co.,Ltd. 
Platinum. 

Baker  A  Company. 
Poloe  and  Ties. 

Berihold  A  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co, 

CooUdge  Co.,  Marshall  H. 

Eccleston  Lumber  Co. 

Fowler,  John  H. 

Fowler-Jacobs  Company. 

Hopkins  A  Co.,  A.  P. 

Kelloge  Switch.  A  Sup.  Co, 

Lewis  Lumber  A  Mfg  Co. 

Lindaley  Bros,  Co. 

Louo'B  Sons  Co.,  H.  M. 

Maltby  Lumber  Co. 

Maus  A  Co..  H.  H. 

Medora  MilHogCo. 

Mueller  Company.  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Perrizo  A  Sons. 

Phelan,  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Standard  Tie  Company. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Western  Lumber  &  Pole  Co. 

Whltmore,  A.  E. 

Worcester  Co..  C.  H 

PoUsb  (Metal). 

Allen  Co..  Inc.,  L.  B. 
Hoffman,  Geo.  W. 
Power  Transmission 
Mfi-obinery. 

Jeffrey  Mfg,  Co. 
Rail  Bonds. 

American  Bteel  A  Wire  Co. 
Ball  Joints. 

ConclnuouB  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gi  West. Smelt.  A  Refining  Co 
Re  -  IVindine— Repairs. 

Chicago  Edison  Oo. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Piereon  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc,  Arc  Lt.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
ISchools  and  Colleges. 

Electrical  Engineer  Inst. 
tSecond-Band  Mach^y. 

Cent.  Stat.  Improvement  Co. 

Dustln  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro..  W.  N. 

Northwestern  Electric  Co. 

Pierson  Electric  Co. 

Walsh's  Sons  A  Co. 
Sheet  Bra^s  and  Copper. 

Plume  A  Atwood  Mfg.  Co. 
Kisns,  Electric 

Halier  Machine  Co. 

Mate. 

Monson  Burmah  Slate  Co. 
Sockets  &  Keceptacles. 

Pass  A  Sevmour. 
Yost  Elec.  Mfg.  Co. 
Solderine    (Sticks,  Salts 

and  Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speakine   Tabes. 
Central  Electric  Co. 
Edwards  A  Co. 


Electric  Appliance  Co.  "^ 

Manhattan  Elec.  SupplyCo. 

Wesco  Supply  Co. 

Western  Electric  Ca 

Western  Elec.  Sooply  Co. 
Specialties,      Electric 

Mfg^s  and  Besignersal 

Halier  Machine  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Sprij^ss. 

Amerrcan  Steel  A  Wire  Co. 
Storage  Batteries. 

American  lottery  Co. 

Electric  Storage  Batterv  Co. 

Gould  Storage  Battery  Co. 
Supplies,  General  Elec. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

flectnc  Appliance  Co. 
wing-Merkle  Electric  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Sn-itcbboards. 

Crouse-Hlnds  Co. 

Gen.  incand.  ire  Light  Co 

J.  Lang  Electric  Co. 

Walker  Electric  Go. 
Telepbones,     Telepbone 

Material    and   Swltob- 

boards. 

American  El.  Telephone  Co, 

Automatic  Electric  Co. 

Bryant  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Swiicnb.  A  tiup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

Murdock,  Wm.  J. 

NailoLal  Elec.  Signalling  Co. 

Stromberg-Carison  TeL  M.  Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tfuvls. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Tran  sfttrmers. 

Central  Electric  Company. 

Crocker-Wheeler  Companv. 

Ft.  Wayne  Elec.  Works,  inc 

General  Electric  Ca 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elec,  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  faectric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbines,  Water  Wbeels 

Leffel  A  Co.,  Jas. 
Tamisbes. 

SterUng  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Oo. 
ITirelessTeLApparatns. 

ClarkWlrel.TelATeLCo  ,T.E. 

National  Elec  SlgnalUngCo. 
Wires  and  Cables— Mas- 
net  Wires. 

American   Electrical  Works. 

Central  EUectric  Co, 

Chicago  Insulated  Wire  Co. 

Crescent  ins.  Wire  A  Obi.  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Hazard  Manufacturiog  Co. 

Indiana  Rub.  A  Ine.  WIreCo. 

India  Rubber  A  Guita  Fercha 
Insulating  Co. 

KeUogg  Switch.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co 

Okonlte  Co.,  The. 

Phillips,  Eugene  F. 

Phillips  Insulated  Wire  Co. 

BoebllDg's  Sons  Co.  J.  A. 

Safety  Ins.  Wire  A  (able  Co 

Simplex  Electrical  Co. 

Standard  Undar^ound  0.  Oo. 

Wesco  Supply  '  o 

Western  Electric  Company. 

Western  Elec.  Sopply  Oo. 


r^or*    .^\.X£>I::L^l:ke1:±o^l    Irxcio^c    of    A.CL^srG>xrt;^X^GTcrx&xx't^    See    P*^g:e 
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"  EI-ECTRA  "         MIOMES-r       GRADE        IMUEIRINB 

ERO 

0  ARBO  IM  3 

BEST  LIGHT                                      v  c^              LONGEST  LIFE 

DUST 

STEADIEST   LICHT      v:^"^£^k^^^                              LEAST 

■TRAbc    MASK- 
REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot   be    equaled    in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 

HUGO  REISINGER,  Sole  Importer,       -       -       11   Broadway,  NEW  YORK. 

STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil.  Ind.,  and  in  Ohio,  Pennsylvania  and  New  Jersey. 


C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1504  Monadnock  Block,  Chicago,  III. 
W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,   Oliio 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  GORTLANDT  ST. 
HEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


■Mi* 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturera  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground  wires  a  specialty. 


General  Office  and  Factory: 
PITTSBURG,    KAN. 


Branch  Office  and  Sale  Yard:    2417   East    18th    Street,  KANSAS  CITY,    MO. 


h4«4'^ 


4* 


4» 

4* 
4» 

f 
4* 


4* 
4* 
4* 


4» 
4* 
4» 

4» 
4» 


BITUMINIZED 
FIBER  CONDUIT 

(PATENTED) 


Electrolysis-proof  and  impervious  to  moisture  and  gas. 

A  smooth  laminated  insulator  withstanding  50,000  volts 
a.c,  made  on  electrical  lines  and  cannot  scratch   the  cables. 

It  is  of  unchanging  durability,  proof  against  all  forms  of 
corrosion  or  decay. 

More  enduring  than  granite. 

The  bitumen  of  asphaltum  and  coal  deposits  have  re- 
mained unchanged  in  the  ground  for  thousands  of  years. 

Made  in  seven-foot  lengths  of  all  diameters  from  one 
inch  to  ten  inches. 

It  is  also  the  cheapest,  as  it  saves  60  per  cent,  of  trans- 
porting and  handling  cost  and  20  per  cent,  of  subway  con- 
struction. 

For  illustrated  books,  prices  and  information  apply  to 


"I* 


4> 


*5r 


AMERICAN  CONDUIT  COMPANY  i 


4. 


170  Broadway, 
New    York,    N.    Y. 


336  Macy  St. 
Los  Angeles,  Cal. 


Manhattan  BIdg., 
Chicago,  ill. 


In  supplying  boilers  with  hot 
purified  water,  thus  keeping  a 
larger  heating  surface,  as  well 
as  meeting  sudden  demands 
£or  power,  che 

GREEN'S 
ECONOMIZER 

is  but  beginning  its  savings  to  plant  owners.  What  has  been,  and  possibly 
will  again  be — cost  of  fuel^one  of  the  greatest  expenses  o£  a  plant,  is  reduced 
from  10  to  20  per  cent.  ELECTRIC  LIGHT  AND  POWER  PLANTS 
having  a  Green's  Economizer  realize  the  greatest  saving.  We  will  be  pleased 
to  send  our  free  booklet  showing  construction  and  how  applied. 

THE  GREEN  FUEL  ECONOMIZER  CO. 


Sole  Manufacturers  in  the  U.  S.  A. 


aiATTEAT^AX,    N.    Y. 
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Weather- Proof  Sockets 
Pendant 


Patented  December  23,  1902 


GOOD  DESIGN 

GOOD  WORKMANSHIP 

GOOD  MATERIAL 

Pocss  &  SeyiT\o\jir,  i"^. 

SOLVAY.  N.  Y. 


NEW  YORK 


CHICAGO 


SAN  FRANCISCO 


Weather-Proot    Sockets 
Bracket 


Patetited  December  23.  1902 


COLUMBIA 
CARBON 
QUALITY 
COUNTS 


IN  THE  OPERATION 

OF  ENCLOSED  ARC 

LAMPS 

NATIONAL  CARBON  GO. 

CLEVELAND,  OHIO 


l'**********^^****^:*^^******^-**-*^'*****  ^*4^f*-«''«^^-4^^:^^f**4  C 


Just  Out! 

WESTERN  ELECTRICIAN'S 
MOONLIGHT  SCHEDULE 
FOR  1904. 

JO  Cents  Per  Copy 
Discount  on  Large  Orders. 

ELECTRICIAN  PUB.  CO., 

Sio  riarquene  Building,  CHICAGJO. 


Pi^,rt»*****^^*****'*^  »^f*^»*^^»-»*if******!>»*»i***^t»*p»**^^i^»*».i 


CEJVT'RAL    STATIOJV    MAJWAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR,  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  35  H.  P. 

*Wagner    Eleciric  Mfg,    Co. 

ST.  LOX/IS,  MO.,  V.  J-.  A. 
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DECISION   IN   FAVOR   OF 

BRYANT  SOCKETS 


In  August  last  the  United  States  Circuit  Court  in  Phila- 
delphia sustained  the  Lange  lamp  socket  patent  No.  434,= 
153,  and  granted  an  injunction  against  the  defendants  in 
the  suit  of  the  Bryant  Electric  Company  against  J.  F. 
Buchanan  and  Company,  selling  the  New  England  sock= 
ets.  The  New  England  Electric  Manufacturing  Company, 
who  defended  the  suit,  took  an  appeal  to  the  United 
States  Circuit  Court  of  Appeals  for  the  Third  Circuit. 
That  Appellate  Court  has  now  handed  down  an  opinion 
affirming  the  decree  of  the  Court  below,  sustaining  the 
patent  and  granting  an  injunction. 

This  Lange  patent  covers  the  mode  of  fastening  the 
cap,  shell  and  insulation  together,  which  is  recognized 
as  the  standard. 


THE    BRYANT     ELECTRIC     COMPANY 


BRIDGEPORT.  CONNECTICUT. 


CHICAGO.  ILLINOIS. 
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GENERAL  ELECTRIC  COMPANY'S 


Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHT= 
NINQ  AND  ALL  EXCESSIVE  VOLTAGES. 

'..^     Alternating  circuits  are  more  frequently  subjected  to  abnormally 
n   high  voltage  strains  than  is  generally  recognized. 
■]       These  strains  may  be  due  to  surgings — the  sudden  opening  or 
1   closing  of  switches  —  resonance  or  capacity  effects —  static  charges 
— lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects 
against  lightning,  but  acts  equally  well  as  a  safety  valve  to  dis- 
charge any  excessive  voltage  accumulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on 
this  new  and  important  di.vice. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 
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BIG  MONEY  FOR   DEALERS 

in  Zenith  lamps  (2  watts  per  c.  p.)-  Quick  and  ready- 
sales,  satisfactory  to  the  dealer  and  consumer. 

The  Zenith  lamp  is  an  incandescent  lamp  with  all  its 
simplicity,  fitting  any  standard  key  or  keyless,  Edison 
or  T.-H.  base  socket.  Made  in  25  c.  p.,  60  watts,  and 
55  c.  p.,  120  watts.  Life  is  about  the  same  as  regular 
3.5  watt  incandescent. 
Handsome  descriptive  catalogue  upon  application. 

ELECTRIC  APPLIANCE  COMPANY, 


ELECTRICAL    SUPPLIES 

92  &  94  West  Van  Buren  St., 


Chicago. 


ONLY    WESTERN  MICA  FACTORY 


CHICAGO  MICA  CO. 

VALPARAISO,    IND. 

P.  S.    WE  PUT  THE  MICA  POOL  OUT  OF  BUSINESS. 


pfS^ 


Not  a  Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 

■Everything  Electrical"  ST.  LOUIS,  U.  S.  A- 


% 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutatore  to  Uam 


The  only  article  that  will  PREVENT  SPARKING. 
^Vill  keep  the  commutator  in  good  condition  and 
PREVK.NT  CUTTING. 


SO  Cts,  per  Stick,    $5.00  per  Dozen, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Absolutely  will  Not  Gum 
The  Brushes  ... 


Km  Mclennan  &  cOm, 

Sole  Mannracturera, 
909  Title  and  Trust  Bldg.,  CHICAGO.  ILL. 


LINOTAPE 


Not  a  rubber   friction  tape,   but  a  tape  coated  with  linseed  oil  left  slightly   tacky. 
Ninety  times  the  electrical  festivity  of  friction  tape.    Send  for  samples  and  prices. 

MICA  INSULATOR  CO.. 


ORIGINATORS 


218  WATER  STREET,  NEW  YORK. 


117  LAKE  STREET,  CHICAGO. 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  CompaDy,  Harrison,  N.  J. 


STERLING    EXTRA    INSULATING    VARNISH. 

Sterling  Extra  Black  Finishing  Varniili, 

SterllDg  Black  Air  Drying  Varnish, 

Sterling  Black  Core  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,   THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa.,  U.  S.  A.  Brougham  St..  Blackfrlars  Road,  Salford,  Manchester,  Englani. 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 

Write  for  Catalogue  No.  30614. 

SPRAQUE 

ELECTRIC  COnPANY 

General  Offices: 

527-531  West  34th   Street,  New  York. 

Chicago  Office:  Fisher  Bldg. 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular, 

L.  M.  PICNOLET, 

78-80  CortlftDdt  St..  KEW  YORK.  N.  Y. 


4flsaniMEPi5^E5 

BEST  QUALITY  LOWEST  PRICE. 


'foiti:l)pa 


Sraiif 


■  ilark 


<8> 

Shis  ©ratip-ilark  guaraiitpps  iiualitg. 

SIjp  l^art  iHfg.  (Ho..  Sfartfnrii,  (Emtit. 

Nem  Work  iBostmt  OIljiragD  Sornntn.  (0ttt 


jb  you  u;a>^  ci^^^^all  nurt^r 
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PRANK  N.  PHILLIPS.  PresiOCNT. 
C.  H.  WAQENSEIL,   TncABURCn. 


EUQENE  F.  PHILLIPS. 
Gencral  Manager. 


C.  ROWLAND  PHILLIPS,  ViCE-PRie. 
C.  R.  RCHiNGTON.Jn.,  Sec 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIBEJJCE,  K.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LrCHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  roRK  Store.  W.  J.  Watson,  26  Cortlandt  St. 
Chicago  Stoke,  F,  E,  Donohoe,  82  Lake  St, 

Montreal  Branch,  Eugene  F,  Phillips'  Electrical  Works, 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 
u.  s.  &  FOREIGN  rH  I  lH  I  0 

FOREE  BAIN,  1662-3  Monadnock  BIk.,  CHICAGO 


It 


ALPHADUCT 


55 


Ths    blgheBt   achievement  In  the  art  of 
Interior  conduit  construction. 


^J^^. 


FOR  ELECTRIC  WIRES. 

ALPHADUCT  MFG.  CO. 

622  West  22(1  Street,  New  York, 
303  Fisher  Building,  Chicago, 


Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  Olllce:  McKay  Eagloeerlo;  Co.,  U<>  Broadway 


SEND  FOR  A  CORKSCREW  CLUa  BUTTON 


USI 


INSTALLED 

LIKE 

A 

CORKSCREW 

INTO 

A 
CORK 

SAVE 
LABOR 


oiSAfl^c. 


W.N.MATTHEWS  &  BRO.,  Distributers,  603  Carleton  Bidg.,  Si.  Louis 


FIBRE  CONDUIT 

THB  FIBRE  CONDUIT  CO. 
Orangeburg,  N.  Y. 


FOR  UNDERGROUND  WIRES 

OF 
HIGH  OR  LOW   POTENTIALS 

CHICAGO  OFFICE 

I760  Monadnock   BIdg. 


*  "  Q  T  A  R  "   INCANDESCENT  ^ 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  II  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


ELECTRIC  MOTOR 

TheKlENCO  motor  rune  at  high 
Bpeed  when  connected  to  one  cell 
of  alraoat any  kind  of  battery.  It 
rotates  In  either  direction  and  ia 
revert'ed  » ithout  chanKlog  con- 
nections. It  18  tilted  with  grooved 
pulley.  Price  tOcents;  poet-  ' 
ageandpaclElng  15  cents. 

Ithsca  Electric  Novelty  Co. 
Box  49,  llhaea,  N.  Y. 


Russian  Exports  Exolusively 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  =  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED.  CORRESPOHDEHCE    IMVITEO 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatiierproof  Wire. 
Slow  -  Burning  Weatiierproof 
and  SIow-Bnrning  Wire. 


Priocs  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  \. 


Three  Extraordinary  Books  for 
Engineers  and  Electricians. 


JUST  FROM  THB 
PRESS  :  :  : 
New  and  t'p  to  Date." 


Written  b\'  Practical  Englbeers  and  Electricians  in  a  language  eren  a  chila  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

•^■. ^tj>L.v.-'-  -■--■■  -^  ■^^'  ' '-^>  ^  compendium  of  useful  knowledge  apperiainlng  to 
g^.gr^S:.g^y?^:^if^;^^g^ ■■'^^^  -  ihe  care  and  management  of  Steam  Engines.  Itollers 
""  ■  and  Dvnamos.  Thoroui,'hlv  practical  with  full  Inslruc- 
lions.'  By  C.  F.  SWINGLE,  M.  E.  Formerly  Chief  En- 
gineer of  the  PiiUman  car  Works.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Equipment  Co..  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  written  by  a  practical  engineer 
forengineers,  and  is  a  clearand  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps.  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swindle's  20th  Century  Hand  Book  for  Engineers  and 
blectricians-      Over    300    illustrations.     Handsomely 
bound  in  full  leather  pocket-book  style.    Size,  5x6?;ixl  inch  thick.    PRICE  NET.  S2.S0. 

for  Steam 
Engineers, 
By    HENRY    C.  MORSFMANN  and   VICTOR    H.  TOUSLEY,  authors  of 

■■.^[odern  Wiring  Uiagrams  aud  Descriptions  for  Elecirical  Workers." 
This  excellent  ireati-e  is  written  by  engineers  for  englneeis.  The  auth- 
ors have  had  the  co-.  peration  of  the  best  authorities,  each  in  his  chosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  information,  and  lo  more  carefully  explain  t].-; 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps  a  very  few  <-\- 
ceuiions,  have  bten  e->pe-  ially  made  fnr  this  book.  It  teaches  just  w  ■■■. 
the  sieam  engineer  should  know  in  hts  ensine  room  about  electricitv 
12mo,  Ciolh,  100  illustrations.    Size  5V5x7?j.    PRICE  NET,  $1.50. 


Dynamo  Tending  for  Engineers,  ^'' ^'^Engin^J 


The  most  important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 

Wiring  Diagrams  and  Descriptions 


for  Electrical  Workers. 


By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY. 

This  grand  (ittle  ro!nme  not  only  tells  you  ho'C  lo  do  it.  but  It  s/to>rj^  yoii. 
,vire  for  call 


This  took  lells  how  lo 
and  alarm  bells. 

For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  TO  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  llgbt- 


It    tells   about    meters    and   trans- 
formers. 
It  contains  30  diagrams  of  electric 

lighting  circuits  alore. 
It  explains  dynamos  and  motors,  Sl- 

ternatin.g  and  direct  current. 
It  gives  lO-diagTama  of  ground  de- 
tectors aione.  \ 
It  gives  "Compen^aior"  and  Storage 

Battery  Installation. 
It  gives  simple  and  explicit  expla- 
nation of  the  "Wheaistone  Bridge" 
It  tells  how  10  locate  "trouble"  and         and  Us  uses  as  well  as  volt-mete'r 
Ting  out"  circuits.  and  other  testing- 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc. 
160  pages.    Over  200  illustrations.   Full  leather  binding,    tfl   CA 
Round  cornerd.   Red  edges.  Pocket  size,  4  x  6.  Price  net.    v*«"V« 
Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 
if  the  boobs  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


Publishers  of  Self-Educatioaal  Books  for  Mechanics. 


Madison  andFraoklln  Sts..  Chicago,  U.  S.  A. 
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W^AKTED,  FOR   SAI.E    and 

similar  WAKT  COIiUMW  adve^-tise- 
ntents  (jo  zuords  or  less),  ^/.jo  an 
insertion;     additional  ivords   jc   each. 

POSITION  l»VA]!lfTED  advenise- 

■Tnents  {jo  zuords  or  less),  -$1.00  an  in- 
sertion; additional  zuords  2C  each. 

POSITION  WANTED. 

By  young  married  elecrrician,  eight  ye^irs"  ex- 
^perience  m  lighting  and  power;  understands 
business  thoroughly ;  an  energetic  and  hustling 
superintendent.  Understands  repairing  of  arm- 
atures, meters,  arc  lamps.  transEormeis,  care  of 
engines  and  boilers,  and  an  up-to-date,  all- 
around  plant  man.  BOX  321,  care  of  Western 
Electrician. 


POSITION     WANTED. 

Young  man  of  25,  with  two  years'  experience 
as  electrician  in  large  manufacturing  plant, 
having  care  of  D.  C.  equipment,  wiring,  etc. 
Student  of  the  International  Correspondence 
School.  Good  references.  Address  BOX  314, 
■care  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


POSITION     WANTED. 

■■  By  good  telephone  trouble  man,  with  five 
years'  experience  clearing  line,  instrument  and 
switchboard  trouble,  both  central  energy  and 
rlng^down.  Capable  of  running  jumpers  and 
handling  trouble  desk  In  large  exchange.  One 
year's  experience  in  electric  light  and  motor 
work.  Willing  to  go  anywhere.  Adoress  BOX 
323.  care  Western  Electrician.  510  Marquette 
Bldg..  Chicago. 


POSITION  WANTED. 

By  a  young  marriL'd  ninn,  with  lighting  and 
power  company  or  with  some  company  using 
electric  motors  for  power  purposes,  to  install 
and  repair  motors,  general  wiring,  etc.  Tbre^- 
years'  experience  repairing  and  winding  fields 
and  armatures.  Kever  use  liquor  or  tobacco. 
Al  references.  Address  BOX  32tj  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED. 


An  operator  in  a  water  power  electric  light 
plant  about  80  miles  from  Chicago.  Must  be 
familiar  with  water  wheels.  A.  C-  and  D.  C- 
■electrical  apparatus,  both  arc  and  incandescent. 
Work  shift  of  two  weeks  nights  and  two  weeks 
■days.  An  excellent  opportunity  for  a  sober, 
steady  and  competent  married  man.  salary 
=$60.  All  vacancies  in  line  of  promotion  are 
filled  by  employes.  Address  BOX  320,  care  of 
Western  Electrician. 

WANTED. 

Three  experienced  Incandescent  lamp  eales- 
BSeo,  by  an  old  and  well-established  company  not 
In  tbe  trust.  Applicants  will  please  state  age. 
■«perlence  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bld«.,  Oblcago. 


WANTED. 

Salesmen  to  sell  line  of  popular-priced 
electric,  gas  and  combination  fixtures.  May 
Ibe  handled  as  side  line.  State  experience 
4nd  territory  traveled.  NATIONAL  STAMP- 
ING a  ELECTRIC  WORKS,  US  Michigan 
:Street.  Chicago. 


WANTED. 

;  *200  to  400;kllowaU  two  phase  alteruaior,  60- 
"icycle,  2,300  volts,  direct  connected  to  compound 
■engine.  Must  be  standard  apparatus  in  first-class 
•bondlilon.  Address  BOX  No.  3ls,  care  Western 
Electrician.  510  Marquette  Bldg..  Chicago. 


WANTED. 


,  Position  by  first-class  lineman  and  wireman: 
have  8  years'  practical  experience  in  central 
station  work,  wiring,  repairing  arc  lamps,  etc.. 
Can  furnish  good  reference  as  to  ability  and 
character.  Address  BOX  324.  care  Western 
Electrician,  510  Marquette  Building.  Chicago. 


FORSALE 

10°kilowatt  direct  connected  set. 

Vertical'automatic  engine,  I10=volt 
multipolar  generator,  brand  new,  high 
grade,  at  15%  below  cost. 

GOLTZ  ENGINEERING  CO. 


127  Fulton  St. 


CHICAGO 


FOR  SALE. 

Motor— 6  H.  P..  320  volts,  speed  675.  Motor— 
10  H.  P..  220  volts,  speed  1,250.  Dynamo— 85- 
llght,  110  volts.  These  machines  are  almost 
hew.  DELIVOUK  .t  GEORGE.  133  S.  Clinton 
St..  Chicago. 


FOR  SALE. 

In  a  good  town  of  4,000  population,  the 
county  seat  of  county  in  Jowa;  electric  light 
plant  In  good  condition;  has  city  lighting  con- 
tiact  ann  franchise;  has  an  extra  engine  and 
dynamo  and  coal  sheds  for  local  trade.  Plant 
is  on  paying  basis.  Address  BOX  322,  care 
of  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR  SALE. 


Electric  light  and  power  plant  in  a  western 
town  of  8.000  inhabitants;  operated  by  water 
power.  Valuable  franchise  and  contracts.  Fine 
field  for  expansion.  Net  income  fully  ten  per 
cent.  Price  $60,000  cash.  For  Information  ad- 
dress BOX  31.5,  care  Western  Electrician,  510 
-Marquette  Bldg..  Chicago. 


FOR  SALE. 

Telephoneengineeringcour^ein  International 
Correspondence  Schools.  Price  S20.  Address 
BOX  325.  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago. 


FOR   RENT. 

'  Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  .1.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi- 
cago, 111. 


PLACE     YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN, 

Immediate  Returns. 


FOR   SALE 

SECOND  HAND 

DYNAMOS,  MOTORS,  ETC. 

«T  PRICES  THAT  WILL 

SAVE  YOU  MOXEY! 

Write    Requirements    and    We'll    Quote. 

REPAIRING,  REWINDING 

OF  ALL  KINDS  A  SPECIALTY. 

Guaranteed  Work.       Low  Prices. 

PIERSON    ELECTRIC     CO., 

85  Lake  St.,  Chicago. 


'5'Regory: 

'^  ELECTRiccof 

■54-62  5.CLIMT0N  5T.  CHICAGO 

All  dynamos,  moto's.  meters  and  transformers 
listed  by  this  Company  are  at  their  warehouses 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  if  taken  Immediately: 

1  -400  K.  W.  Westlnghouse  Alternator. 

1-200    ■'       Stanley  Alternator. 

2-t60    "      General  Electric  Alternators. 

3-120 

2-160    "       Westingtiouse   BOO  V.  Railway  Genera- 

^tors. 

Largest  stock  of  second-tand  electrical  appa- 
ratus in  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


FOR    SWITCHBOARDS. 

261  WashlnetoD  St.,  NEWARK.  N.  J. 


THE  GLASCOCK  PATENT  CO. 

606    F    Street,  Washington,    D.   C. 

will  notify  you,  free,  as  to  patents  granted  In 
any  line  of  Industry.  Increase  your  sales  by 
perfecting  your  goods.  Increase  your  profits 
by  saving  in  cost  of  production.  This  company 
serves  over  500  manuiacturers  and  has  the 
best  of  facilities  for  attending  to  all  Iclnds  of 
Datent  business.  Slate  your  wants  and  receive 
free  Infoi  matlon  and  advice. 


BUY  YOUR  BOOKS 

FBOM  THB 

Electrician  Pub.  Co..  5 1 0  Marquette  BIdfl.,  ChleigO' 


FOR  SALE. 

IMMEDIATE    DELIVERY. 
VERY   LOW   PRICES.  .  .  . 

ENGINES. 

One  22  and  40x60  Watts-Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
74  in.  face.    In  excellent  condition. 

One  23x48  Harria  Corliss,  left-hand  wheel  18  ft.  diameter,  36  in.  face,  with  direct 
connected  condenser. 

One  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  in.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter.  30  In.  face. 

One  10  and  18x20  Payne  tandem  compound  right-hand  wheel  9  ft.  6  in.  x  25  In. 
face  with  Knowles  condenser. 

Three  18^x18  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley 
each  86  in.  diameter,  16  In.  face. 

Two  18  and  30x16  Westlnghouse  compound,  driving  wheel  8  ft.  diameter, 25  in.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
diameter,  21^4  In.  face;  governor  wheel  82  in.  s  17  in. 

One  14x13  Armlngton  A;  Sims  center  crank,  governor  wheel  and  driving  poliev  each 
66  in.  diameter,  12H  in.  face 

One  lOH  and  lGi^sl2    Armlngton   &   Sims    cross-compound,    governor  wheel   and 
driving  pulley  each  75  Iti.  diameter,  10  In.  face. 

One  13x12  Armingion  A  Slme  center  crank,  governor  wheel  and  driving  puHev  each 
62  in.  diameter,  12  in.  face. 

One  12x12  Watertown  center  crank,  driving  wheel  40  in.  diameter,  12H  In.  face; 
governor  wheel  60  in.  x  12H  In. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
60  in.  diameter,  12Vi  In.  face. 

One  10x12  Armlngton  &  Sims  center  crank,  driving  pulley  74  In.  diameter.  11  In. 
face,  governor  wneel  62  In.  x  10!^  In. 

One  8x10  B.  F.  Siurtevant  center  crank,  driving  wheel  78  in.  dlame'.er.  14  in.  face. 

One  7x8  Payne  center  crank,  driving  wheel  44  in.  diameter,  7  in.  face;  governor 
wheel  42  in.  x  7  In. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO., 

I  I    Broadway,  NEW  YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 
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HANSON  &  TUNELIUS  MACHINE  CO. 

Designers  and  Buildpra  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


"AMERICAN"Sr 

ARE  THE  BEST.     Senil  lor  daicrlpIlM  CIrculir. 

AMERICAN  BATTERY  CO., 

ECT-D  iaa9.  171  S.  Clinton  St.,  Chicago. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westlnghouse.  400  R.  P.  J!. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

7y.  H.  P.  General  Electric,  9U0  R.  P.  M. 

6  H.  P.  Genei^l  Electric.  1820  R.  P.  iM. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3V4  H.  P.  Paragon,  1000 R.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson,  2100  R,  P.  M. 

IH  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  Lundell.  1200  E.  P.  M. 


25  H.  P.  Crocker-Wheeler.  750.R.  P.  M. 

15  H.  P.  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric.  1:150  R.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

7H  H.  P.  Crocker  Wheeler,  1575  R.  P.  M. 

TV,  U.  P.  Card,  775  R.  P.  M. 

6  H.  P.  C  AC,  1030  R.  P.  M. 

5  H.  P.  Westlnghouse.  1050  R.  P.  M. 

5  H.  P.  C.  &0.  1600  R.  P.  M, 

3  H.  P.  Jennv.  16(X1R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


MED    IB  YEARS.  Solo    by  agents    A'yO   OEALEHS     all     OyEH      TH 


U.S. METAL   POLISH 


'DLISHE5  ALL  METALS.   fl<.Ar.c 


1  I   Geo.W.  Mof  FMAN 

2  95   E.WftSMiKcrnNSr.JHOJflNflPDLIS.lND 


A  VALUABLE   BOOK  OF  REFERENCE. 

TELEPHONES-Their  CONSTRUCTION  and  FITTING. 

A  Practical  Yreatlse  on  the  FIttlng-up  and  Maintenance  of  Ts.ephones  and  the  Auxiliary  Apparatus. 
BY    F.   C.  ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Trao'smltters;  III.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bells;  V —Complete  Instruments;  VI.— Switches,   Switchboards  and  Extension  Bells;  VII.— 
Batteries  for  Telephone  Work;  VIII.— Erecttns  Wires,  Instruments,  Etc. ;  IX.— Arran^ng  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  Faults. 

184  PAGES.    156  ILLUSTRATIONS  AND  FOLDING  PUTES.    PRICE,  $1.26. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.,  Cliicago. 


CHICAGO    EDISON   COMPANY   REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Soticired. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


H.  N.  FENNER,  President 

NE^AA     E 

MANUFACTURERS  OF 

IVI  aol-ii  nery  Tor   I  nsuia-ti  ng  Electrical   \^/ir< 

Bri^iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S,  A. 


Magnets  and  All  Kinds  of  Coil  Windings  of  insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


ESTAIiLISnED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOrOR 

Practically  dust  and  water  proor.  For  Portable 
Drilling,  Tapping,  Eeaminf:,  Emery  Grinding,  etc. 
Write  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents,  Selifj,  Sonnpntlial  &  Co. 
85  Queen  \'ictoria  Street,  London,  England. 


A  PRACTICAL  BOOK 

FOR  PRACTICAL   MEN 

"MODERN  WIRING  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

Bj  Henry  C.  Horstmann  and  Victor  H.  Tousley.  160 
pages,  over  200  illustrations.  Pull  leather  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  $150. 

A  work  that  not  only  tells  you  how  to  do  it,  but  shows  you. 

THIS  BOOK  tells  how  to  wire  for  caU  and  alarm  bellH.  Fnr  burglar 
and  live  alarm.  How  to  run  bells  from  dynamo  current.  How  to 
Install  and  manage  batteries.  How  to  test  batterlen.  How  to  test  cir- 
cuits. How  to  wire  for  enunclators;  for  telegraph  and  gas  lighting. 
It  tells  how  to  locate  *'  troulile  "  and  "  ring  out"  clrciilte.  It  tells  about 
metei-s  and  transformers  It  contains  ^0  diagrams  of  electric  licrhiing 
circuits  alone.  It  explains  dynamos  and  motors;  alternating  and  di- 
rect current.  It  gives  10  diagrams  of  ground  detectors  alone.  It  gives 
"Compensator"  and  Storage  Battery  Installation.  It  gives  simple  and 
explicit  explanations  of  the  "  Wheatstone  Bridge  "  and  itw  uses  as  well 
as  volt- meter  and  other  testing.  It  gives  a  new  and  simple  wiring  table, 
v-ering  all  voltages  and  all  loases  or  distances,  etc.,  etc. 


SENT  PREPAID  ON  RECEIPT  OF   PRICE 


ELECTRICIAN    PUBLISHINC    CO. 

510    Marquette  Building,  Chicago 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Croiise-Hinds" 

133  S.Clinton  St. 
CHICAGO 


'ACME  '  COUMUTA  TOR  ^H 
COMPOUND.  ^^    I 


J.  J.  EGAN'S  "ACME"  COMMUTATOR   COMPOUND 

absolutely  prevents  .■parklnE  orcuttlnp.    One  stock  of 
"Acme"  is  equal  to  r.ne  gallon   or  oil  for  lubricating 
commutators.    Free  Sample-    AllES'Td  WANTED. 
60c  per  Stick.        (.'i  00  per  doz. 

J.J.Egan  Sole  Mfg.,      683  W.Ohio  St.      Chicago 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Cfimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114.  116  &  lis  Liberty  St..  Nev   lork. 


BRANCHES:  ^,„«b",'^f«>a St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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8,000 
Automatic 
Telephones 

for 
Columbus,  0. 


The  Citizens'  Tele- 
phone Company  of 
that  eity  will  at  onee 
ereet  a  new  ex- 
change building'  and 
discard  the  manual 
equipment  of  the 
central  energy  type 
which  it  is  now 
operating.  The  order 
given  us  for  7,000 
stations  has  been  in- 
creased 1 0  8,000. 
Don't  buy  a  new 
switchboard  until 
you  have  personally 
inspected  an  Auto- 
matic exchange. 


Manufactured  by  the 

Automatic 
Electric 
Company 

Chicago,  U.  S.  A. 


Wc  introduced  soccessfal  4-party  lines 

LEIGH  SELECTIVE  SYSTEM  i 

Write  for  our  booklet— "  Selective  W." 


CENTRAL 
ENERGY 

O  19 

MAGNETO 


Impedance  Coll  for  Selectives.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTIiET  AND  JUNCTIOKT  BOXES, 
ISWITCHBOABnS,   PAXEL,    BOARDS,   STVITCHES,   ETC, 


PRESS 

..DOWN 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 


^t-k& 


HERE  Fahnestock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK    CITY 


Telephone  Troubles  and  How  to  Find  Thenii 

A  complete  liand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publishing  Co.. 


610  Marquette  Building, 
CHICAGO. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so , 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

COIVTKIVTS :  Introductory.— Percentage  of  Patents  Sustained.— Supreme  Court  Decisions. 
—Berliner  Case.— Induction  Coll.— Drawbaugh  Casea. -Runnings  Transmitter.— Subscribers'  Calls. 
—Switchboards.— Law  System.— Mann  System.— Muliiple  Board.— Express  System.— Raverot-Bess 
System.-Comparatlve  Advantages,  Multiple  and  Divided  Board  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Concluslons.-Index. 

I    k,l-U2S-rRA.^-|^I^S. 

Patent  of  A.  G-  Bell.  No.  174,465.  Patent  of  Emlle  Berliner,  No.  233,969.  Patent  of  Emlle 
Berliner,  No.  4fi3,569.  Patents  of  Emlle  Berliner  in  Parallel  Colnmns.  Patent  of  C.  A.  Cheever, 
No.  208,463.  Patent  of  H.  H.  Eldred,  No.  303,714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patentof  L.  B.  Firman.  No  283.334  Patent  of  M.  G.  KelloKg.  No.  247,199.  Patent  of  C.  E.  Scrlbner, 
No.  330.058.  Patent  of  C.  E.  Scribner.  No.  300,144.  Trnnking  Principle.  Patent  of  Shaw  & 
Childs,  No.  319.856.  Mann  System.  Patent  ot  L.  B.  Firman.  No.  252  576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabln  &  Hampton,  No.  513.534.  Subscri  ber's  Automatic  Sig- 
nal.    Raverot-Hess  System.     Patent  of  M.  J.  Carney,  No.  258,886.     Apostoloff  System. 


Handsomely  Bound  in  Cloth. 


.Sent  Prepaid  OD  Receipt  of  Price,  $1.50. 


LlGHTNINCr  ARRESTER 

J.  I        ■      FOR 

Telephone  StTE&pcHAPH  Limjes 
MiMNESoxflL  ELEcrnroCo., 

PATEiNTED  MARCH  3,1903. 


nffiffV 


M. KLEIN    &  50N- 
Sead  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

FoF  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS., 

81  W.  Van  BurenSt.,  Chicago,  lir. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


Eclipse   Pocket  Ammeter 

For  General  Battery  Testing, 
0  to  16  Amperes. 
"Ready  for  use,"  wiihfleslbl© 
cord  attached  and  contact  spur  In 
case,  which  la  drawn  back  into 
case,  when  carried  111  pocket.  tJued 
In  any  position,  and  works  In 
either  direction  of  current.  Size 
of  watch,  and  very  llRht  weight. 
Pivots  hardened  and  polished. 
AHk  your  jobber.  Eldredge  Kleo- 
trio  Mfg,  Co.,  Springfield    Uase- 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket, Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


EIECTRICIAN  PUBLISHING  CO.,    510  Marquttte  Building,    CHICAGO. 


"NEW  TRAIN  3BRVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Tlar.  1245. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT  81ZB  EXCHANQB  ALL  WE 
ABK  IB  TOITR  KBQUEBT  FOB  BAMFLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A. 
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KELLOGG= 

The  TelepKorve 

Apparatus  for 

Strength 

Longevity 

ElegaLnce 

Reliability 

Economy 


If  yovi  want  tKe  best  in  Tele- 
pKones  write  us  for  quotations 


Kellogg  Switchboard 
&  Supply   Company 

GREEN    AND    CONGRESS    STS..    CHICAGO 

Electric  Building,  Cleveland 

Keystone  TelepKorve  Building,  PKlladelpKla 


StroiTvberg  -  Ca^rlson 

No.  3    RECEIVER 


Is    Different,  Costs  More  Money   a>.nc]    LaLSts    Longer    ThoLn 
Any  Other  Make 


Al\vai.ys 
Uniform 


One 

Price 


Some  liave  been  in  use  for  more  than  ten  years,  and  give  service 
'  to-day  equal  to  the  best.      It's  a  pleasure  to  mail  printed  matter 
descriptive  of  such  apparatus. 


STROMBERG-CARLSON  TEL.  MFG.  CO. 


Gerveral  a^nd  £asterrv  Sales  Office  : 
ROCHESTER.  N.  Y. 


Sales  Depart n^ervt; 
CHICAGO,  ILL. 


JAMES  LAWRENCE  BROWN  CONSTRUCTION  COMPANY 

General   Contractors   and    Designers    of   All 
Classes  of  Constructions  and  Exhibit  Booths 

offices: 
Illinois  State  Building,  World's  Fair  Grounds 
and   1508  Chemical  BIdg. 

PHONES: 


Bell—Forrest  200 
SAINT  LOUIS, 


Bell-Main  4667m 


MISSOURI 


WIRELESS  TELEGRAPH  INSTRUMENTS 


r^OMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS,  COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo    to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i     mile    to     150    miles 
QUOTED    on    APPLICATION,   and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

\\/^RITE    for   prices    and    bulletins    on    Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICES,     FACTORY    AND     L  A  B  R  A  T  O  R  Y,     PONTIAC,     MICHIGAN 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEIARBORIM     DRUO    &    OHIEIVIIOAl.   AA/0RK:3^ 


120  LrBERTY  STREET    NEW  YORK. 


10.  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


r-wvnl  HERE  can  Dixon's  Fiake  Graphite  best  be  used?  Wherever  rub- 
IWWi  bing  surfaces  creak,  stick,  bind,  squeal,  grunt,  groan,  heat-up,  cut 
B  1  A  or  seize.  It  is  the  "perfect  solid  lubricant" !  Booklet  J25C  will  tell 
^^^1  you  how  others  have  used  Dixon's  Graphite.  Samples  upon  request, 
Joseph  Dixon  Crucible  Co.,         -  -  Jersey  City.  N.  J. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


[lEFFBEYsLlClIMEBY 


FOR  CATALOGUE, 

I  THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


ARE  YOU  LOOKING  FORMONEY? 

Tf  so,  buy  WALRATH  OAS  OR  G\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan>Ainerlcan  Exposition. 

II  will  produce  as  good  a  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

'___:"  CHICAOO  HEiaHTS,  ILL. 

AGENCIES: 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co..  100  Boylston  St..  Boston. 

Strong,  Carlisl*  A  Hammond  Co.,  Cleveland. 


THE    QUALITY    OF    THE 

KINSMAN  DESK  LAMP 

Combined  with  the  special  patented  features  which   none 
of  the  cheap  imitations  hare  Is  what  makes   them  sell  so 

readily.      Semi  for  illustrated  bookUt  and  '/notations  to 
Western  Representatives:  THOS.  Q.  GRIER  CO.,  128  W. 

Jackson  Blvd..  Chicago. 
New  England  Represe   tatlves:    McKENNEY   &   WATER- 

BUkY  CO.,  181  Franklin  Street.  Boston. 
Pennsylvania  Representatives:  H.  P.  WHITE    CO.,   Ltd., 

Wayne  Junction.  Philadelphia,  or  to 

IVIc=l_EO^,     \A^AF9^     &     ^O. 

Sole  Mfrs.  and  Patentees,  27  THAMRS  ST.,  NEW  YORK. 
Beware  of  Spurious  Imitations. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  ■  o  10  Marquette  BIdg.,  Chicago. 


BEST  ON  EARTH. 


For  Electric  Work 

RBaULATION  AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Then  compare  U  with  some  Qas  Engine 
hand  books  thai  cost  $1.00. 


BURGER  AUTOMATIC. 


Woolley 
Foundry  &  Mach.  Works 

Box  400p  Anderson,  Ind. 
U.  S.  A. 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CO^iTKXTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
IJiiignims.  III.— Held  Coll  Construction  and  Arrangement.  IV.— Armature 
Conetructlon.  V.— Commutator  and  Brush  Holder  ConstructioD.  VI. — 
Motor  Casings.  VII.— Motor  Suspensions.  VIII.— Bearings  and  Gears. 
IX. — Lubrication.  X.— General  Dimensions  and  Data.  XI. — Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    167  Illustrations  and  Table.    Price  $2.00. 


"I'HIS  l8  a  book  unique  In  its  treatment  of  electric  railway  equipment.  The 
■*■  Urst  ten  cbapters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  that  are  In  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taken  up  in  turn,  described  and  Illustrated  by  e.xamples  of  present  and  past 
practice,  and  Its  operation  explained  In  the  light  of  practical  e-^:perlence.  In 
short,  the  review  of  current  practice  Is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  is  built  jis  it  is  to-day.  For  example, 
held  magnets  of  different  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon use,  both  In  America  and  Europe.  Sent  postpaid  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


REG.TRADEMAf?Ks  Jhe  Phosphor  Bronze  SmeltingCo.Iimited, 

2200  Washington  ave,philadelphia. 

,       "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

-.-^ y  — DELTA   METAL 

XV  CASTINGS,  STAMPINGS  AND  FORCINGS 

'^  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


SAMSON  TURBINE 

The  Illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TDEB'NES  recertly  inslalled  by  us,   tor  the  NIAGARA 
FALLS  HYDRADLIC  POWER  .(!  MFG.  CO.,  N'lagara  Falls,  N.  y.    Tests  conducted  by  '      '        ■       -  •• 


H.  P. 

.1760. 
soon. 
.3500. 


competent  engineers  developed  as  follows:- 
Generator  Effcy.  Turbine  EtTcy. 

95i(, 730* 

954 856!S 

96!S 815* 


Head.  Galeage.  Speed. 

213  ft Vi  257  r.  p.  I 

213  ft % 257  r.  p.  1 

213  ft Full 257  r.  p.  1 

These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  inslalled  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  lest  reports  on  file  at  our  offices.     These  turbines  are  ail  ntted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &.    CO.,         sprincfield,  ohio,  u.  s.  a. 
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AkNOLD   ELECTRIC^ 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


BROWN    ELECTRICAL 

CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,    355  Dearborn  Street  | 
CHICAGO 

Telephones  Harrison  3698,  Automatic  3698 


ELECTRICAL   ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanpes  Built  and  Mtt- 

terial  Furnished. 
Cable  Construction  and  Tlnderground  Conduit 

Construction  a  Specialty. 
Room  5D5,  113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

ExaminationB  and  Reports. 

New  York  Life  Building,      .     CHICAGO,  ILL. 


H.  J.  Minhlnnick, 
Sec.  andGen'lSup't. 

General  Engineering 

Cr\       Tpttt  Consulting  and 

\j. ,     X  nii    ContractlngEnglneers. 

Telephones.ElectricLlpht.PowerTranBDilaalon  | 

Suite  11:2.  Kl-T  ADAMS  ST.,  CHICAGO. 

Lone  Distance  Teh-phoue  Central -i7S. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Euildin^ 
CHICAGO. 


W.    H.    HARVEY, 

Engineer  and  Contractor, 
Plans  and  Specifications  for  Complete  Plants, 
Electric,  Hydraulic  and  Steam  Installa- 
tions. Results  Guaranteed. 
Suite  380  Randolph  Bldg.,  Memphis,  Tenn. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 

Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty, 
Room  30,  88  E.  Washington  St.,  CHICAGO, ILL. 


HORNADAY,  J.  P.  &   Co. 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 
TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER, 

Central  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Bldg., 


RUEBEL  •  SCHWEDTMANN- 
WELLS, 

CONStJLTING,  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building, 
ST.  LOUIS,  U.  S.  A. 


mm^^^mm-sm^^^i^^m^^ 


I  Iiong  Distance  Phone  Central  SMB. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTRACTOR, 
Specialties — Central  Station  Heating  Plants, 
I  Water   Worna  Steam  Plants,  Electric  Light, 
1  Gas  and  Street  Railway  Plants. 

1x220-21  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plane,  Speclflcatlons  and  Sapervlsloa  of  Xn- 
BtAllatlon  of  complete  telephone  plant& 
Special  Reports  on  Telephone 
Properties  and  ApparaCua, 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRG 

AMEniCAN   INSTITUTE   OF   ELECTRICAL    ENGINEERS 

AMCntCAN  Se«IETY    OF    MECHANICAL     ENGINEEnS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


MAINE:         FOR 

A I     A^i|B  ELECTRICAL 
VI     AIL   PURPOSES 
OLA   I    E.  PLAIN  OR 
WlsJn  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  S  250  Plants  in  successful  operation.  We  have  the  only  Meter  System,  jt  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and   a  full   line  of  steam  fitters'  supplies.        je  jt  ^  ,58  ,lt         Write  for  pamphlet  and  price  list. 


Americ^^Liv  District  Ste^tiiv  Compa^ny 


VfE^TEKN    ELECT  TilClfiiN. 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.>A^DRC 


YARDS 

[  KOSS    MICH. 
L'  ANSE 
MUNISING      " 

ONTONAGON 
WAGNER    WIS 
PESHTIGO     •• 


SUITE    IZ06  TRIBUNE  BLD6.  CHICAQO. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS/'^STh" 


PRODUCERS. 


We  want  your  Inquiries  always. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
conveiilenl,  solid,  wide  vestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Parlt  Row  (Lake  Front,). 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS. C. POND. GenM  Pass. Agt., Milwaukee, Wrs. 


THETELEPHONE  HAND-BOOK 

ET 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PCIBLI9HED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  IJulIding.  Chicago. 


CEDAR 


WRITE 


POLES 


FOR 
PRICES 


A.  P.  HOPKINS  &  CO, 

ESCANABA,    MICH. 


AS  SIMPLE  AS  ITS  NAME. 


The  Telephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Cloth,  Price  $J.OO. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

ElectrlGJan  Publishing  Co., 

510  Marquette  Building,       Cliicago,  III. 


STANDARD    TIE    COMPANY,  1217-23  Chamber   of  Commerce,   Detroit,   Mich. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  <&,  HILL  CO. 


THE  BEST  ANSWER  TO  A  QUESTION 


C£ 


On  Wiring,  can  be  found  in  the  New  Boole, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

■Whenever  yon  are  asked  a  qnestion  on  Wiring,  refer  the 
qtnestioner  to  this  book,  and  he  will  find  iThat  he  desires. 

THE  BOOK  CONTAINS:  The  La^\-  of  Resistance,  Electromotive  Force  and  Current 
Fully  Explained.  How  to  falcuUite  the  Size  of  Wires.  Tlie  Tllllerent  Jlethods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  simple  Formula,  in  Calculatiiiu' tlie  size  of  Wires  Under  all  Condi- 
tions,   Diagrams  for  Wirmg  3  Point,  4  Point.  Head  Light  and  Ili-at  Kcgulating  Switches. 

av  TABL,ES  OX  WIRlXCi  AKD  VAICABI^E  DATA. 

Ohm's  lavr  is  described  in  sncli  plain  and, simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Bound  in  Cloth,  80  Pages,  Size  5x7^  in.    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

ELECTRICIAN  PUBLISHING  CO..  ^'^2^  CHICAGO. 


CEDAR  POLES 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

tomahawk.wis. 


Standard  Electrical  Dictionary. 

BY  PROF.   T.  OXONOR  SLOANE. 

Author  of  "Arithmetic  of  Electricity."  "Flectrlclty  SImpllfled," 
•'Electric  Toy  Making,'  Kte. 

682  Pages,  393  IHustrations.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to  Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publlshlnc  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  wliat  the  work  purports  to  he,  exhausting  the 
subject  of  electrical  terms,  giving  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  It  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  intelligently  deflued. 

A  practical  handbook  of  reference,  containing  defii-itlons  of 
about  6,000  distinct  words,  terms  and  phrases. 

The  work  Is  absolutely  Indlspensame  to  all  In  any  way  Inter- 
ested In  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  It  should  be  in  the 
possession  of  all  wlio  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science.  ' 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago- 

I    E    S        POLES 


ELH0RE-F0WLERJACOBSC° 


OF  ALL  LENGTHS 
AND    SIZES.. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPIWENT    A    SPECIALTY. 


TIES        POLES       TIES       POLES 


IDAHO  CEDAR  POLES 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDSH'°5S?ANA. 


k.  E.  WHITMORE,   230-31-32  Lumber  Exchange,  Minneapolis,  Minn  11  WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO 
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VYT'E  can't  help  referring  to  our  exceptional  facilities  for  handling  rush  orders 
**       of  either  Poles  or  Ties. 

There  are  very  few  firms  situated  as  we  are  and  still  fewer  that  handle  both 
Poles   and    Ties  in   the  same   large   quantities. 

Get  our  prices   and  see   what  we   can   do   for  you. 

MALTBY  LUMBER  COMPANY,  509  Phoenix  Block,  Bay  City,  Mich. 

Pittsburg  Agents,  Tipper  &  Patton,  509  Empire  Bldg. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


SPECIAL   CROSS   ARMS 

Longleaf  yellow  pine,  any  size  or  length.      Also  ALL  HEART  cross  ties,  oak  and  locust 
pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furnish  100  or  100,000  promptly. 

R  R  AKERs.  Manager      LEWIS  LUMBER  &  MFG.  CO.,  Hattiesburg,  Miss. 


CHESTNUT  POLES 

Large  stock.    We  solicit  special  orders  where  heavy  duty  Is  demanded. 
Can  ship  promptly  from  our  yards  here. 

THE   MEDORA   MILLING  CO.,       Medora,  Ind. 


GUY  STUBS 
AND  POSTS 


SXEDARPOLESp 

All  Lengths ANt> SIZES      V«i 

LindsleyBros  Go.  '.\vi 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  ISII-IE-I5  Marquetfe  Building 

CHICAQO. 


*£!hJty  m  m,jj^ 


YARDS-  NEW  DUtUTH,MIW«.-  FLOODWOOB,  «/NN.  -  WEtXERS . MINN. 


POLES 


TIES  CROSS  ARMS  AND  YELLOW  PINE 

■  '™"j  to  ordar.    Write  us  your  requirements. 

9  H. H. MAUS  & C0.,<"'°>420WiinutSt.,Phlladelplila,Pa. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 lO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minjiesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Prices. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chfcagro. 
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Westinghouse 


Type  D 

Oil  Switches 


Built  in  sizes  up  to  1,000  Amp.  and  3,300 
Volts,  Single  and  Double  Throw. 

In  Two,  Three  and  Four  Pole  Combinations  for  Switchboard 
and  Wall  Mounting. 


Westinghouse  Type  D  Oil  Switch.  Front  View 
Four-Pole,  dingle  Throw,  For  switchboard  Mounting 


Westinghouse  Type  D  Oil  Switch,  Rear  View 
Four-Pole,  Single  Throw,  For  Switchboard  Mounting  With  Tank  Dropped 

Their  compact  design,  the  ease  of  connecting 
and  disconnecting,  the  thorough  insulation  of 
connections,  and  the  facility  with  which  the 
interior  may  be  inspected,  give  them  a  supe= 
rior  adaptability  for  use  under  the  most 
varied  conditions. 

No    Bare    Conductors  Outside    of    Oil 


Type  D 

Circuit   Breakers 

A  High=Qrade 

Carbon=Break  Circuit  Breaker 


One,  Two,  Three  and  Four  Pole  Combinations 

For  250  Volts  D.  C.  and  440  Volt  A.  C.  Circuits 

Designed  for  all  methods  of  tripping  required  in  practice 


:  pole,  400  Amp.,  250  Volt  D.  C. 
Overload  Release 


2  Pol,!.  100  Amp..  250  Volt  D.  C. 
Underload  Release 


Small  compact  design  occupying  little  space 

No  springs  to  get  out  of  order 

No  complicated  or  hidden  mechanism,  the 
entire  device  being  open  to  inspection 

All  screws  locked,  the  adjustments  few  and 
permanent 

Small  number  of  parts,  made  mostly  from 
punchings,  combining  strength,  light- 
ness and  smoothly  finished  surfaces 


For  further  particulars  address 


Westinghouse  Electric  &  Mfgf.  Co. 

Sales  Offices  in  Every  Large  City  Pittsburg,    Pa. 

For  the  Dominion  of  Canada,  Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario 
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SOMETHING  NEW 

IN     IVIETEFRS 

An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive  means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


rS:.T^":°  ONE  DOLLAR. 

Substantially  bound    in  cloth. 


i  receipt  of  price 

J    No   technicalities. 


ELECTRICIAN  PUBLISHING  CO., 

SIO  MARQUETTE  BUILDING,  CHICAGO. 


I«e4 


FORT  WAYNE 
ELECTRIC  WORKS 


WOOD"  LIGHTING  AND  POWER  SYSTEMS 


High-Crade  Arc  Lamps 


When  a  man  buys  a  high- 
grade  arc  lamp  he  knows 
what  he  is  paying  foraswell 
as  what  he  is  to  receive.  He 
pays  for  the  best  that  ex- 
perienced engineers  and 
skilled  workmen  can  design 
and  build.  He  receives  a 
healthy  arc  lamp.  Service 
is  a  tonic  and  once  in  opera- 
tion the  lamp  requires  no 
nurses  or  nostrums.  It 
serves  a  long  useful  life  and 
repays  its  cost  many  fold. 

Form  C  ''Wood"  enclosed 
arc  lamps  have  established 
for  themselves  the  title  of 
High-Crade  Arc  Lamps. 
Made  for  all  circuits  and 
locations,  but  only  in  the 
high-grade  quality. 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    ATLANTA,    YOKOHAiVIA. 
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AUIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECtftL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS   AND   AIR   COMPRESSORS. 


CUT  YOUR 
COAL  BILL 


By  using  the 


STURTEVANT     SYSTEM 
OF   MECHANICAL   DRAFT 


Costs  orvly  20  to  40  per  cent.  a.s  much  as  a  chimney. 

Incre&ses    steaming    ca.pa.clty    of      boilers. 

Is  independent  of  the  wind  and  weather. 


B.  F.  STURTEVANT  CO. 


New  York 


BOSTON.   MASSACHUSETTS 

Phllai.delphlEi.  CKIca.eo 


London 

534 


^Biack  Diamond  File  Works  li 


^ 


Kst.  ltJC3. 


Inc.  180S. 


^      Awardafi  at 
^5      international 
cj*}      Fxoosliions 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


Ol'B  «i®»li>l3  AK35  OIH  8AI-E  ISf  EVF.KY  IiEADINCr  HAKDWARE 
STOKE  IK  TiaE  DKITED  STATES  AS(1>  CAKADA. 

§.&  H.eAeNETT  COMPANY, 

PHILADELPHIA",    PA. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheetif 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  DeL 


K»    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


O.     AUSTIN    &    00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HVSCLATED  WIRE  &  CABLE  CO., 

WORKS :  tayonne,  N.  J.  114-116  tlBEKTY'  STREET,  H.  X. 


Bullock  Electric  Mfg.Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Type  "N"  Bullock  riotor  direct  connected  to  exhaust  fan. 
Modern  practice  dictates  the  use  of  the  electric  drive. 
It  is  economical— Buttocic  type  "N"  Motors  arie  particu'arly 
adapted  for  this  purpose. 


"Union "  Outlet  Switch  Boxes 


PATE^TS     PENDiNQ 


STYLE  B. 

"Union"  Switch  Box.  Tbis 
ityle  fits  Rectangular  Push  But- 
ton Switches  and  Receptacles 
having  connections  3!<"  c.  to  c. 
Dimensions  under  switch  plate, 
4%'  X  3':  outside  dimensions 
at  bottom,  3j»,'  x  2';  inside 
depth,2,'<  . 


"  Union "  boxes  will  take  all  well-known  Push-Button  Switches,  including 
"Perkins,"  "G.  1.,"  "  C.  &  S„"  "  H.  &  H.,"  "  Diamond  H.,"  etc.;  also  most 
of  the  Flush  Receptacles  in  conftmon  use.     Manufactured  b;- 

CHICAGO  FUSE  WIRE  &  MFC.  CO. 


368  Dearborn  St.,  Clilcago, 


863  Broadway,  New  York. 


187  Pratt  St.,  Buffalo. 


1 


m 


Vol.  nXIV.    $3.00  Per  Aiiiui.     oop>->'.'.  s"3,^.  .„„.He.a„ 


Puktlishing'  Compauy,  Oi>leago. 


CHICAGO,  APRIL  2,  1904. 


m't&  a  ispTo 


ag,    {L. 


SIIVIPLEX  WIRES  ANDCABLES. 


RUB8ER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

'""r'hixson"'""'       T-fte  Simplex  Electrical  Co., 

Moradnock  Block,  CHICAGO.  I  lo  State  Street,  BOSTON,  MASS. 


1889— Paris  JBxposltion,  ,^ 
Medal  for  Bnbber  Insolation. 

1893-World'8  Fair, 
SEedal  for  Bnbber  Insnlation. 


TRADEMARK. 


THE  STABTDABD  FOR 

BUBBFB  mrSUIjA^TIUK. 

Sole  Manufacturers  of 


Olonite  Wires,  Okonite  Tapejanson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

U"fi!.V.nS- SI;.  }"»""•"•        253  Broa(lway,.New  York. 


Wtalher- 
proaf 


Wires. 


Geo.T.  Manson.Gen'l  Supt 
W.  H.  Hodglns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

UANUPACtURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TCLEPHONE,  TELEaRAPH  AND  PIRB  ALARM  CABLES. 

All  WlHS  are  tested  at  Factory.  JTONESBOBQ,  INDU 


CHICAGO    INSULATED    WIK 

152-154  LAKE  STR.EET. 

B&re  ak.nd  Insulated  Wires  and  Cables. 
Galvanized  Steel   Strands. 


IMCI 


\a^ire:s 


"Climax"  "Advance"      V 

For  High-resistance  Work.  For  Measuring  Instruments. 

SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 


ORIVER-HARRfS  WJRE  CO., 


Haffison  (Newark)rlif.  J. 


THOUSANDS  IN  USE. 

Motors,  V,  h.  p.  to  100  h.  p. 

Uynamo8,  1  k.  w.  to  75  k.  w. 

Ulibest  Onillty.     ReuonaMa  Price. 

THE  HOBART  ELECTRIC  MFG.  CO. 

TEOY,  OHIO. 


send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  BIdg.,  Chicago. 


BESTINTHEWORLU 

Write  for  full  particulars 
Reynolds  Elec. Flashir MIg.  Co 

221  Fifth  Ave.,  Chicago. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


CRESCENT  CO., 


New  Soldeiing  Stick 

**CWE8blNT" 

Is  Pliable  and  Plastic.  Not  Brittle ! 

Entiraty  different  from  any  other:  no  waste;  no 
sputtering;  nocorroslon. 
403  OMAHA  BLOC,  CHICAGO. 


^ESTIIN  EleoMcal  Ingtfnment  Co., 

Waverly  Park,    NEWARK,    N.  J. 

Weston  standard  Fortalle  Direct  Headisg 

Voltmeters,  Miliiioltneters,  Voltammeters, 
Ammeters,    Milemmeters, 

Ground  Detectors  and  Circuit  Testers, 
Ohmmeters.   Portable  Galvanometers. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 
BBRi-rN— European.  Weston   Electrical    Instru- 
ment Co.,  Eitterstrasse  No.  88. 
London— Elliott  Bros.,  Century  'Works.  Lewis- 
ham. 
W<^8ton  PartaMe  Oalv^ometer  fbP  ^^^^'  Feance-E.  H.  Cadiot,  12  Rue  St.  Georges. 

vtrldge  TVork,  Kew  XorU  Office— 74  Cortlandt  St. 


tRUC  MM* 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Katlonml  Code  Utandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

M*BARCUy'sTRyET.  "»'"  ^'^*  *"''  FaelOf*'  TRENTON,  «.  It 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Mitnuf.cturars  of 

Electric  Globes  and  Sbadea,  both 

Arc  and  incaadescent 
loner  and    Outer  Qlobes  for  all 

'  enclosed  trc  systems 
CATALOaUES    SENT   ON    REQUEST 


RCtilMUU 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York.  Ctticago,  Sao  Fraodsco. 


STANDARD  UNDERGROUND  CABLE  CO. 


322  The  Rookery,      Westlnghouse  Bldg,, 
Chicago  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg.. 
New  York  City.       Philadelphia,  Pa. 
10  Post  OtHce  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket.Easily  attached 

Sample  Flee 

J.  H.  SEAMAN 

175  Dearborn  St.,    CHICAGO 


Glass  Push   Button 


Chicago  Glass  Novelly  Co. 


-THE 
RADIUM" 

Newest  lad  Best. 
Can  heseenin  tlie 
darkest  night  re- 
HcctinK  tbcl&lnt- 
e.-'t    llKlit.  No 

iMirnliihli)^  oee<l- 
ed.  AlwayH>jrl|flit 
-never  tamt8he!<. 
i.'jver  IB  njode  of 
k'liujs,  gilded  on 
under  Hide,  thu 
gold  beljiK  fired 
Loto  the  glubs. 
For  sale  by 
Snpply  Houses  or 

Slanufocturers. 
12WJ-S  Branson  St.. 

liARIOK.  ISD. 


IDEAL    FIRE    PROTECTION    FOR    ALL 
ELECTRICAL   APPARATUS, 

Highest  Awards  at  National  Export,  Central  Canadian, 
Pan-American  and  Charleston  Expositions. 

MONARCH    FIRE   APPLIANCE    CO., 
247-249  Pearl  'St.,  New  York  City, 


"ALPHADUGT" 

Tb*   hlghAst    achievement  In  tbe  art  of 
Intsrlor  conduit  construction. 


"BOO* 

FOR  ELECTRIC  WIRES. 

ALPHIDUCT  MFG.  CO. 

>22  West  22il  Street.  New  York. 
303  Fisher  Bulldlns,  Chicago. 


i    H  A  V  a  n  H    INR&IVnFSCENT  i 


STAR 


"  INCANDESCENT 
LAMPS 


LONQ  LIFE 
GUARAKTEEO  CaKHLEr 
HIGHEST  EFf;C!S;.- 

MJ-tsS    3T    THS    3tO?T   SSUtEO  WO^tSfT?? 


J  OOMPfiKY, 


2                   i 
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DO  IT  NOW 

Do  not  wait  until  hot  weather  to  order  your 
ceiHng  fans.     Investigate  the 

Pillsbury   Fan 

and  you  will  be  satisfied  with  no  other.    Built 
for  25  to  67  cycles  by  the 

CENTURY  ELECTRIC   CO. 

1 007-9- 1 1  Locust  St.                                               ST,  LOUIS,  Mo. 

i         ^  V  ■ 

There  is  No  Higher-Class  India-Rui^ber  Insulation 
For  Wires  and  Cables  than 

A  B I  R  S  H  A\A/ 


Authorized  Manufacturersof  th« 


II 


ifli-r-riX     F-UEXIBL.^    -TUBE    >A/IRK. 

ie  india-Rubber  and  Cutta-Percha  Insulating  Co., 

MAIN  OFFICE,  Gienwood  Works, 

YOIMKERS.   N.  V. 


3aief  Offlco, 
t&  Cortlandt  St.,  New  York 


|gS88^oi§88g8s»sss»g»g:;:,%v««:«H;Kffl^^^ 
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TheElectric  StorageBatteryCo. 


MANUFACTURER    OF   THE 


PHILADELPHIA 


'Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PRICE    LISTS    AND    PC8CROTIVE    BULLETINS    FORWARDED    UPON    REAUEST. 


SALES  OFFICBS- 


Philadelphia,  New  Yobk,  Boston,  Chicago, 

Allegbeny  Ave.        100  Broadway.        60  State  St.      Marquette  BMbl 
andlSthSt. 


St.  Louis,  San  Peahcisco,        Clevelanc,  Canada,  Havana,  Cuba, 

WBinwright  Bldg.  Rlalto  Bldg.         Citizens'  Bldg.         Canadian  General        G.  F.  Greenwood,  Manager, 

Electric  Co,.  Ltd.  Toronto  34  Empedrado  St. 


f^ 


SJrabt 


■  Mwck 


<8> 

alt|ts  O^rabf-liark  guarant^PB  quality. 

®I|?  ii|art  Hfg.  (Ho..  ?^artfnrb.  Qlonn. 

Sfpm  Bnrh  Inatnn  ffiJfiraga  (Hornnto,  ®nt 


Russian  Exports  ExcSusfvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AQENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  tlie  Russian  trade 


CATALOGUES 
WANTED.  CORRESPOHDEMCE  INVITED 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES-SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEBREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


KER&OOIN/ll»AIMY,lnc, 

ARTISANS  IN  PLATINUM 

408-4IO-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New   York    Office:     130    Liberty   St^ 


CARBONS 

CONSUMERS  CARBON   CO, 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


s   NORTHWESTERN    ELECTRIC   CO.   >. 

Ill  "• 

Hg  7  1    W.  Washington  Street.  CHICAGO.  gr 

Si  DYNAMOS   AND    MOTORS  '^t 

i     REPAIR  WORK  ASPECIALTY    " 


Adams- Bagnail  E.ectric  Co..  H 
AkroDiElectncal  Mfg.  Co. ...13 

Allen  Company,  L.  B 13 

Allls-Ciialmers  Company ...  24 

Alphaduct  Mfg.  Co 1 

American  Battery  Co 15 

American  Circular  Loom  Co.  I 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 15 

Amer.  Electrical  Heater  Co..— 

Amer.  El.  Telephone  Co 16 

American  Electrical  Works . .  13 
American  Stone  Conduit  Co. .  7 
Arnold  Elec. Power  Stat.  Co.. 19 
Automatic  Electric  Co 16 

Babcock  &  Wilcox  Co — 

Bain,  For6e 13 

Baker  &.  Company 3 

Baker  &  Co.,  W.  E 19 

Barnett  Company,  G,  &  H 24 

Beardslee  Chandelier  Mfg.  Co.  12 

Berthold  &  Jennings 21 

Big  Four  Route ~ 

Boesert  El.  Construction  Co. .  18 

Brooks,  Hall  L £0 

Brown  Construction  Co.,  J.L.IO 
Brown  Electrical    Construc- 
tion Co 19 

Bryan-Marsh  Company — 

Bryan,  Wm.  H 19 

Bryant  Electric  Co — 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 15 

Butterfield,  J.  F — 

Byllesby  &  Co..  H.  M 19 

Byrne  Const.  Co.,  M.  P — 

Carney  Bros.  Co 21 

Central  Electric  09... 5 

Cent.  Stat.  Improvement  Co.. 14 

Century  Electric  Co 2 

Chicago  Die  &  Electric  Co..  .— 
Cliicago  Edison  Co 4,  U 


ALPHABETICAL 

Ft.  Wayne  Elec.  Works.,  lnc.23 
Fostorla    Incand.   Lamp  Co. — 

Fowler,  John  H 20 

Fowler- Jaco  bs  Company 20 

Freeman  A  Co. ,  Ernest 19 


INDEX    TO    ADVERTISEMENTS. 


Chic.  Fuse  Wire  A,  Mfg.  Co... — 
Chicago  Glass  Novelty  Co.. ..  1 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 12 

Clark  Wlrel.Tel&  Tel  Co.,T.E.17 


Columbia  Incand.  Lamp  Co..— 
Columbus  Storage  Bat'ryCo.16 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America —  3 

Coolldge  Co.,  Marshall  H.... 2] 

Crescent  Co 1 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- Wheeler  Company..  4 

Crouse-Hinds  Co — 

Crowe  Metal  M  f g.  Co 12 

Cutler-HammerMfg.  Co 5 

Cutter  Eiec.  &  Mfg.Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wks.  18 

Diamond  Meter  Company — 

Dickey-Sutton  Carbon  Co.. ..  4 
Dixon  Crucible  Co.,  Joseph. .  18 

Drake  A  Co.,  Frederick  J 5 

Driver-Harris  Wire  Co I 

Duncan  Eiec.  Mfg.  Co 23 

Dustin  Co.,  Chas.  £ 14 

Edison  Decorative  A  Minia- 
ture Lamp  Departm't.. .-..    12 

Edison  Mfg.Company 12 

Edwards  A  Co 15 

Egan,  J.  J le 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Engineer  Institute.  1 5 

Electric  Appliance  Co 12 

Electric  Storage  Battery  Co—  3 
Electrician  Pub.  Company . . .  — 
Fahnestock  Transmitter  Co...  16 

Fibre  Conduit  Co 13 

Field,  C.  J 7 

"For  Sale"  Advertisements.. 14 


Jackson.  D.  G.  A  W.  B  .... 
Jeffrey  Manafactorlng  Co. 
Jewell  Electrical  Inst.  Co. 
Jobns-Manville  Co.,  H.  W 

Fox*    Ol^{Sfl»i:£ied    Irxde^c    of 


General  Electric  Co 11 

General  EngineeringCo.The.l9 
General    Incandescent    Arc 

Light  Company 2 

General  Incand.  Lamp  Co 2 

Glascock  Patent  Co 14 

Gould  Storage  Battery  Co — 

Gradslone  A  Co.,  M 3 

Gt.West.Smelt.ARefiningCo.H 
Green  Fuel  Economizer  Co.— 
Gregory  Electric  Company  ..  14 

Haller  Machine  Co 6 

Hanson  A  Tunellus  Mach.Co.  18 

Hart  Mfg.  Co 3 

Harvey.  W.  H 19 

Hartford    Steam   Boiler    In- 
spection A  Insurance  Co...  18 
Hazard  Manufacturing  Co.  ..24 

Hipwell  Mfg.  Co 6 

Hobart  Elec.  Mfg.  Company..  1 

Hoffman,  Q.  W 14 

Holmes  Fibre-Graph.  Co 13 

Hornaday.  J.  P.  A  Co 19 

Humphrey,  Henry  H 19 

Illinois  Electric  Specialty  Co.  18 
Incandescent  Electric  Light 

Manipulator  Company 15 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutla  Perctia 

Insulating  Company 2 

International  TeLMfg.  Co.  ..16 
Ithaca  Elec.  Novelty  Co 13 


Jonnsion,  Thomas  J. 
Jones  Perpetual  Ledger  Co.. 


Kartavert  Manufacturing  Co.24 
Kellogg  Switchboard  A  Sup-. 

ply  Company 17,  21 

Kester  Elect.  Mfg.  Co 15 

Klein  A  Sons,  Mathias 16 

Kohler  Brothers 19 

Kuhlman  Electric  Co 1 

Lang  Electric  Co.,  The  J 12 

Leatner  Preserv.  M.  Corp....— 

Leffel  A  Co.,  James 18 

Lewis  Lumber  A  Mfg.  Co.... 2 1 
Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,  H.  M 20 

Lowell  Model  Co 13 

Machado  A  Roller 7 

Maltby  Lumtier  Company..  .21 

Manhattan  El.Supply  Co 10 

Manross,  F.  N 10 

Marinette  Gas  Engine  Co 18 

Matthews  A  Bros..  W.  N 13 

McLennan  &  Company,  K 12 

McLeod.  Ward  A  Co 10 

Mechanical  Appliance  C*....13 

Medora  Milling  Co 21 

Mica  Insulator  Company 12 

Minnesota  Electric  Co — 

Miscellaneous  Advs 14 

Monarch  Fire  AppL  Co l 

Monon  Railroad — 

Monson  Burmah  Slate  Co 19 

Moon  Mfg.  Co.,  The 16 

Mueller  Company,  William. .21 
Munsell  A  Co.,  Eugene — 


National  Carbon  Oo — 

.19     National  Electric  Co 4 

..18  National  Elec.  Signalling  Co.— 
National  India  Rubber  Co..  ..— 
National  Tel.  Supply  Co 17 


New  England  Butt  Co 15 

New  York  Ins.  Wire  Co 15 

Northern  Elecfl  Mfg.  Co 12 

Northwestern  Electric  Co 3 

Norton  Elec'l  Instrument  Co.— 

Okonlte  Company,  The 1 

Olds  Gasoline  Engine  Works  13 

Pacific  Coast  Pole  Co 21 

Page  A  Hill  Co 20 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  A  Red.  Co.  — 

Pass  A  Seymour  Inc — 

Pennsylvania  R.  R — 

Perkins  Elec.  Switch  Mfg.  Co  10 
20 
13 
13 
1 
18 
12 


Phelan,  D.  W 

Phillips,  Eugene  F 

Phillips  Insulated  Wire  Co.. 

Phoenix  Glass  Company 

Phosphor-Bronze  S.  Co 

Plgnolet,L.  M 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 20 

Plume  A  Atwood  Mfg.  Co....— 

Porter  Cedar  Company 20 

Prometheus  Elec.  Co 4 

Railway    A  Electric  Equip- 
ment Co 14 

Relsinger,  Hugo ii 

ReynoldsEl.FlasherMfg.Co.  1 

Roebling's  Sons  Co. ,  J.  A 24 

Ruebel-Schwedtmaan-Wells.l9 

Safety  Ins.  Wire  A  Cable  Co.  13 


Sargent  &  Lunay , 

Sawyer-Man  Electric  Co  . 

Schott,  W.  H 

Seaman,  J.  H 

Shelby  Electric  Company 

Simplex  Electrical  Co.,  The 

Simplex  Elec  Heating  Co....i3 

See    I*^g;«    ^« 


I..  1 


Sprague  Electric  Company. ..11 

Standard  Elec'l  Mfg.  Co I 

Standard  Tie  Company 21 

Standard  Underg.  Cable  Co..  1 
Standard  Vitrified  ConduitCo  7 

Stanlej- Instrument  Co 5 

Stanton,  LeRoy  W 19 

Sterling  A  Son,  W.  C 21 

Sterling  Electrical  Mfg.  Co. .13 
Sterling  Varnish  Co.,  The....  12 

Stow  Mfg.  Company — 

Stromberg-Carlson  TeL  Mfg. 

Company 17 

Sturtevant  Company,  B.  F..  24 
Swedish-American  Tel.  Co. ..16 

Tod  Company,  WllUam 18 

Torrey  Cedar  Company 21 

TrumbuUEIec.  Co — 

Valentine-Clark  Co.,  The  ...20 
Varley  Duplex  Magnet  C0...18 
Vulcanized  Fiber  Company. .  24 

Wagner  Electric  Mfg.  Co — 

Walker  Electric  Co — 

Walsh's  Sons  A  Company....  14 

Warren  Elee.  Mfg.  Co 24 

Wesco  Supply  Co — 

Western  Electric  Company..  .— 

Western  EL  Supply  Co 10 

Western  Lumber  A  Pole  Co. .20 
Westlnghonse      Electric   A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  l 

Whltmore.  A,  E 20 

Wllmerdlng,  C.  H 19 

Wisconsin  Central  Sy 20 

WooUey  Fdy.  A  Mach.  Wfci..— 
Woroester  Company,  a  H ....  20 

Yost  Electric  Mfg.  Co 24 
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If  you  want   Wires   or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy 


^     ^  WRITE  FOR  Pf 


Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


WRITE  FOR  PRICES. 


139  ADAMS  STREET,  CHICAGO. 


PROMETHEUS 

ELECTRIC    HEATING    and 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTL«NDT  STREET  NEW  YORK 


CROCKER-WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  ILDG.,  NEWARK,  N.  J. 

OVER  20,000 
MILES  IN  USE 

lii^'hest  Award  Paris  Kxposilion.  1000, 
Biitfalo.  19(11 


National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
LiaflTINO,  POWER  and  RAILWAY  SERVICE 


C^ 

i 
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Modern  Design  Accurate  Construction 

Superior  Performance 

General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  135  Broadway 
CHICAaO:  Old  Colony  Building 
PITTSBURQ:  Gellatly  &  Co. 
SEATTLE  &  \  Kilbourne  & 

SAN  FRANCISCO  /      Clark  Co. 


O    A    R    B    O    IM    S 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DICKEY  SUTTON  CARBOXCOM^NY 


LANCASTER,  O.   ' 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 
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SAVE 


MONEY  -  TIME  •  TROUBLE 
BUY  "OKONITE" 


(Bukd  €kdtirCirm|mttg, 


264-266-268-270  FIFTH  AVENUE 
CHICAGO  ILLINOIS 


JUST  FROM  THR 
PRBSS  :  :  : 
New  and  I'p  to  Date. 


Three  Extraordinary  Books  for 
Engineers  and  Electricians. 

Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  chilil  can  undersiand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  conipendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Sleam  Engines.  IJollers 
and  Dvnamos  Thoroughly  practical  witb  full  instruc- 
iiona.  By  C.  F.  SWINGLE.  M.  e.  Formerly  Cbief  En- 
gineer of  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  pari  of  this 
valuable  volume  was  wiitten  by  a  practical  engineer 
lorengineerb.  and  is  a  clear  and  "comi»rehenslve  treatise 
on  the  jtrinclples,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
klectridans.      Over    300    illustrations      Handsomely 
bound  m  full  leather  pocket-book  style.    Size,  5x6?ixl  inch  thicli.    PRICE  NG  I .  $2.50. 

Dynamo  Tending  for  Engineers,  ®'*  ^'^Englieer"'  ^*""' 


Engii 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV,  authors  of 
"iModern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-.jperation  of  the  best  authorities,  each  in  liis  chosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  information,  and  to  ranre  carefully  explain  the 
text,  nearly  100  Illustrations  are  used,  wbicb,  with  perhaps  a  very  few  ex- 
ceptions, have  been  especially  made  for  this  book.  It  leaches  just  what 
the  steam  engineer  should  know  in  his  ensine  room  about  electricity. 
12mo,  cloth,  100  illustrations.     Size  5%x7^j,.     PRICE  NET,  $L50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 


Wiring  Diagrams  and  Descriptions 


for  Electrical  Workers. 


By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY. 

This  grand  little  volwne  not  onhj  tells  yon  how  to  do  it,  but  it  s/tows  you. 


This  book  tells  how  to  wire  for  call 
and  alarm  bells. 

For  burglar  and  Are  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  baiieries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  arid  gas  light- 


It    tells   about    meters    and    trans- 
formers. 
It  contains  30  dUgrams  of  electric 

lighting  circuits  aloi  e. 
it  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 
It  gives  10  diagrams  of  ground  de- 
lectors  alone. 
It  gives  'Compen-ator"  and  Storage 

fialtery  installation. 
It  gives  simple  and  explicit  expla- 
nation nf  thcWheatstone  Bridge" 
and  iis  ti&es  as  well  as  volt-meier 
and  other  testing. 
a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc, 
160  pages.    Over  200  illustrations.    Full  leather  binding. 
Round  corners.    Red  edges.  Pocket  size,  4x6.  Price  net, 
Each  book  sent  charges  paid  to  ^ny  address  upon  receipt  of  price.    Your  money  returned 
if  the  books  are  not  as  represented. 


It  tells  how  to  locate  "trouble"  and 
"ring  out"  circuits. 


It 


$1.50. 


FREDERICK  J.  DRAKE  &  CO. 


Publishers ol  Self-Educatlotial  Books  for  Mechanics. 


Madison  and  Fraoklln  Sts.,  Chicago,  LI.  S.  A. 


f?i.f^U7\  )g.,M  I7\  r7\ 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.       PRICE  S2.50. 

ELECTRICIAN  PUBLISHING  CO., 
9  to  Marquette  Building,  •  -  OMIOAOO 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

LuOATIIMG  Cm)  IMO    FRICTIOIM 

ir«i   AIR  ^^^  IMO    'NA/EAR 


(D 


PACinc  COAST 

INO.  MARTIN  i  00.,  .         San  Francisco 

Colorado.  Idaho,  Montana,  Wyoming,  New 
Mexico,  Utah. 

THE  HENDRIE-BOLTHOFF  IWFG.  4  SUPPLY 
00.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO,  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  das  Itallens, 

Paris,  France. 


WESTERN    ELECTRIQAN 


April  2,  1904 


1S7  FULTOM  STREET 


CHICAGO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 


-WRITE  TO- 


HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal.  Electric  and  Machinery  Specialties 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS— DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY    THEM. 

HIPWELL  MNFC.  CO. 

ALLEGHENY,      PA. 


CLASSIFIED    INDEX   OF    ADVERTISEMENTS. 


Acc't  Boobs,  Perpetual. 

Jones  Perpeiuai  Ledger  Co. 
Adinsters,  Cord. 

Uiescent  uo,  ' 

Incandes  EL  Lt.  Manip.  Co. 
'beaman,  J.  H. 
Adinsters,  Inc.  Ijamps. 

Inc.  EL  Lt.  Manipulator  Co. 
AiuJiors  {TeL  A  TeL) 

Matthews  &  Bro..  W.  N. 
Annunciator^. 

Central  Electric  Co. 

Edwards  &  Company. 

Electric  Appliance  Co. 

Manbattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Batteries  and  Jars. 

lientrai  Electric  Co. 

ColumbusStorage  Battery  Co. 

t;dison  Mfg.  Co. 

EdvPards  &  Company. 

E:iectrlc  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Roche,  Wm. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
BgUSt  BoKzers,  JBtc 

central  Electric  Co. 

Chicago  Glass  Novelty  Co. 

Kdwards  A  Co. 

Electric  AoDliance  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

If  elt  JDressine. 

Ulxon  Crucible  Co..  Jos. 
Leather  Preserver  MIg.  Corp. 

BeltLns. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

SlurtevantCO-.B.  F. 
Boiler  Compounds. 

Dearborn  Drug  &  Ohem.  Wta. 

Boilers. 

Babcock  &  Wilcox  Co. 

QliDOjs  Maintenance  Co. 
Books.  Electrical. 

Electncmn  Pubilahing  Co. 

Drake  Co.,  F.  J. 
Bnilder-^.  Booth. 

BrovvnConslructlonCo..  J.  L. 
Braabes. 

Central  Electric  Co. 

riobart  Elec.  MIg.  Co. 

Holmes  Fibre- Graphite  Co. 

Western  Electric  Company. 
CaMe  Haneers. 

National  Tel.  Supply  Co. 

Smith,  Milton  M. 

Western  Electric  Co. 
Cables.  (See  Wlresand  Cables) 
carbons.     Points    and 

Plates. 

Cenural  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Dickey -Sutton  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relslnger.  Hngo. 

Wesco  Supply  Co. 

Western  Elect.  Supply  Co. 

5[ew^giand  Butt  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Cffisnlt  BreabM-s. 

Cutler- Hammer  Mfg.  Co. 

Cutter  Elec.  &  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.,  Inc. 

Western  Electric  Company. 

Weatlnghouse  El.  &  Mfg.  Co. 
Clatclies.  Electrical  and 

Mechanical 

Akron  Electrical  Mfg.  Co. 
C9al   and   Ajshes    Hand- 

lijog  ICachinery. 

Jeffrey  MTg.  Co, 
Colls  and  llagnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 
Commutator  Compound. 

Allen  Co..  L.  B. 

Egan.  J.  J. 

McLennan  &  Co..  K. 
Commutator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co 


Conduit  uid  Condnltfl. 

Alphaduct  Mfg.  Co. 
American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
UBntf&l  Eleotnc  Co. 
ElecCfic  AppLfrncc  Co- 
Fibre  Conduit  Co. 
i«ncld.  C.  J. 

Plttflburg  Sewer  Pipe  A  Con- 
duit Co. 
Eprw^e  Electric  Co. 
Standard  Vltritied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Elect.  Supply  Co. 

Contractors  and  Kleetrlo 
Lleht  Plants. 

Bullock  Ei.  Mfg.  Co. 
Crocker-  Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc. 
General  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Weetlnghouse  Elec&Mfg.Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

cut-Outs  and  Nwltches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Utnds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec  Wks.,  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  ManufactQrlng  Co. 
J.   Lang  Electric  Co. 
Mannatian  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supplv  Co. 
WeaUnj^onse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
UuLlock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
CroQ&er- Wheeler  Co. 
Dustin  <ic*i  Ghas.  E. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
IlllnoiB  Maintenance  Co. 
Mecnanicai  Appliance  Co 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 

f Prague  Electric  Co. 
tow  Manufacturing  Co. 
Sturtevant  Co.,B.  P. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Wegtlnghouae  EL  &  Mfg.  Co. 

Economizers,  Fuel 

Green  Fuel  Economizer  Co. 
Electric  Heating  AppL 

American  Elec.  Heater  Cb. 
Prometheus  Elec.  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric  Ballw^ays. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Sprague  Electric  Co. 
Weetlnghouse  El.  &  Mfg.  Co. 

Electrical  and   Mechan- 
ical Eoflneers. 

Arnold  Elec.  PowerStat'nCo. 
Baker  A  Co.,  W-  E. 
Brown  Elect!  Const.  Co. 
Bryan.  Wm.  H. 
Butterfield  J.  F. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  &  Co..  Ernest. 


General  Engineering  Co. .The 
Harvey.  W.  H. 
Horoaday,  J.  P  A  Co. 
Htunphrey,  Henry  H. 
Jackson,  D.  C-  &  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfs.  Co. 
Ruebel.  Schwedtman,  Wells, 
Sargent  &  Lundy. 
Schott,  W,  H. 
Stanton,  Le  Roy  W. 
Wilmerdlng,  C.  H. 
Electrical  Instx-nments. 
(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfir.  Co. 
Eldredge  Elec.  M"fg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supplv  Co. 
Western  Electric  Co. 


Western  Elec.  Supply  Co. 
Weatinghonse  El.  &  Mfg.  C 
Weston  Electrical  Inst.  Co 


El£Ctro-Platlnx   Mach^. 

Oocker-Wheeler  Company. 

General  Electric  Co- 
Eleva  tors- Conveyors. 

JafTrey  Mfg.  Co. 
Engines,  (A as  and  Ciiaso- 

Lowell  Model  Co. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engne  Works 

Woolley  Fdy.  A  Mach.  Wks. 
Euelnes.  e^team. 

Airls-CHialmers  Company. 

Dustin  Co..  Cbaa.  E. 

Illinois  Maintenance  Co. 

Sturtevant  Co.,  B.  P. 

Tod  Company,  William. 
Exporters 

Gradstone  A  Co..  M, 
Fans  aiul  F&n  Motors. 

central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  MTg.  Co. 

General  Electric  Ck>. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Suppjj  Co. 

Western  El«tric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  EL  &  Mfg.  Co. 


_.  navert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Bamett  Co..  G.  &  H. 
Fire  Extinguishers. 

Monarch  Fire  Appliance  Co. 
Fixtures.  €las  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Halier  Machine  Co. 

Reynolds  El.  Plasher  Mfg.Co. 
Flexible  t^hafts. 

Stow  Mfg.  Co. 
Forses. 

Stiinevant  Ck)..  B.  F. 
Fuses  and  Fuse  Wire. 

(Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  &  Mfg.Oa. 

D.  &  W.  Fuse  Company. 

^ectrlc  Appliance  Co. 

Johns-ManvlUe  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  supply  Co. . 

Western  Eiecinc  Company. 

Western  Elect.  Supply  Co. 
Generators. 

AKTon  Electrical  Mfg.  Co. 
Crlobes,    Keflectors    and 
K^hades. 

Kostoria  Incan.  Lamp  Co. 

Halier  Machine  Co. 

McLeod,  Ward  A  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Cruciole  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 


Heatlnff  (Exhaust 
i^team). 

Amer.  District  Steam  Co. 
Beatlns     &nd    Tentllat- 
Ins  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A  Insurance  Co. 

Insnlatins  Machinery^. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insnlat- 
ine  Materials. 

Akron  Electrical  Mfg.  Co. 
American  Electrical  Woriis. 
American  Steel  A  Wire  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ina  Wlrn  Co. 
JohnsManville  Co..  II.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
MunsellACo.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonlte  Co.,  The. 
PhlUlpa  Insulated  Wire  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Standard  Vitrified  Cond.  Co. 
Sterling  Varnish  Co. 
Vulcanized  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
Junction  Boxes. 
Bossert  Elect.  Const.  Co 
General  Inc.  Arc  Light  Co. 

Ijamps.  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.,  Inc 
General  Electric  Co. 
General  Inc.  Arc  Lt.  C^o. 
Gregory  Electric  Co. 
Hlpwell  Manufacturing  Co. 
Manhattan  Elec-  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 
I^  vnpB,  Incandescent. 
Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chlcaeo  Edison  Co. 
GoluinDla  Incan.  Lamp  Co. 
EOiSon  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostorla  Incand.  Lamp  Co. 
General  Electric  Co. 
G,eneral  Inc  Arc  Light  Co. 
Sawver-Man  Elec.  Co. 
Shelby  Electric  Co. 
Standard  Elec'l  Mfe.  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Replac«rs  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Letters.  Metal 

Halier  Machine  Co. 

Liffhtnl^K  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 
Maenet  W^lres. 

(See  Wires  and  Cables.) 
Mechanical  Draft. 

Sturtevant  Co..  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co..  Eugene. 
Ttfiwiing  App^atns,  Elec. 

CrockSr-\^eeler  Company. 
General  Electric  Co. 


Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
WesUnghouse  fil.  &  Mfg.  Co. 

Motors.  (See  Dynamos    and 

Motors). 
\'ame  Plates. 

Crowe  Metal  Mfg.  Co. 
IVlppers  and  Pliers. 

Eieln  &  Sons.  Mathlas. 
Xoveltiep.  Glass,  Elect'!. 

Chicago  Glass  Novelty  Co. 

Ithaca  Eleci'l  Novelty  Co. 
Patent  Attorneys. 

Bain,  Fori^e 

Glascock  Patent  Co. 

Johnston,  Thomas  J. 
Phosphor  Bronze. 

Phosphor  BronzeSm.Co-.Ltd. 
Platinum. 

Baker  &  Company. 

Pole9  and  Ties. 

Berthold  A  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Coolldfre  Co.,  Marshall  II. 
Fowler.  John  BL 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg  Co. 
Llndaley  Bros.  Co. 
Loud'S  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Medora  Milling  Co. 
Mueller  Company,  William. 
Pacific  Coast  Pole  Co. 
Page  &  am  Company. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The- 
We^;tern  Lumber  A  Pole  Co. 
Whltmore.  A.  E. 
Worcester  Co..  C.  H 

PoUsh  (Metal). 

Allen  Co..  Inc.,  L.  B. 
Hoffman.  Geo.  W. 

Pon-er  Transmission 

Machinery. 

Jeffrey  Mfg.  Co. 

Bail  Bonds. 

American  Bteel  A  Wire  Co. 
Hall  Joints. 

Condnuons  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West.Smelt.A  Refining  Co 
Be  -  TV  indlne-Bepalrs. 

Chicago  Ediaon  Co. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 

Plerson  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Schools  and  CoUeses. 

Electrical  Engineer  Inst. 
Sccoad-Hand  Mach*y. 

Ctiu:.  Stat.  Improvement  Co. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Co. 

Railwav  A  Elec.  Equipment 
Co. 

Waiah'B  Sons  &  Co. 
Sheet  Brass  and  Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs,  Electric 

Halier  Machine  Co. 
Slate. 

Monson  Burmah  Slate  Co. 
Sockets  &.  Receptacles. 

Pass  A  Sevmour. 

Yost  Elec".  Mfg.  Co. 
Soiderine    Stichs.  Salts 

and  Paste- 
Allen  Co.,  L.  B. 

Crescent  Co. 

Kesier  Elec.  Mfg.  Co. 
Western  Electric  Ck). 
Speaklne  Tubes. 
Central  Sectxlc  Co. 
Edwards  A  Co. 


For    .^lx>3:i^1:>e^io^l    Incl92c    o*    .A.cl^vei*f:j.se>l33.ei:i1:s     Se©    r*^g:^ 


Electric  Appliance  Cto. 
Manhattan  Elec.  SupplyCo. 
Wesco  Supply  Co. 
Western  Electric  Ca 
Western  Elec.  Suuply  Co. 

Specialtie^i,  Electrical 
Mfrs     and  DesigrnerH 

Halier  Machine  Co. 

Speed  Indicators. 

Weston  Electrical  Inst  Co. 
Storase  Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplier,  General  Elec 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Elfictnc  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  SupplyCo. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  C3o, 

Switchboards. 

Crouse-Hlnds  Co. 
Gen.  Jncand.  Arc  Light  Co. 
J.  Lang  Electric  Co. 
Walker  Electric  Co. 

Telephones,  Telephone 
Matc^iial  and  Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Co. 

Kellogg  Switcno.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

Murdock.  Wm.  J. 

National  Elec.  Signalling  Co. 

Stromberg-CarisonTeLM.Co. 

Swedish-American  Tel.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

Elein  A  Sons,  Mathlaa,. 

Western  Electric  Co. 
Tran  sfi»rmers. 

Central  Electric  Company. 

Crocker-Wheeler  Company. 

Ft.  Wayne  Elec.  Works,  inc. 

General  Electric  Co. 

Gregory  Electric  Ca 

Kuhlman  Electric  (^o. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  C^, 

Western  Elec.  Supply  Co. 

Weatinghonse  El.  A  Mfg.  Go. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 

Turbines- Water  Wheels  . 

Leffel  A  Co.,  Jas. 
Tarnishes. 

Sterling  Varnish  Co. 
Tulcanlzed  Fibre. 

Vulcanized  Fibre  Co. 
W^irelessTel.  Apparatus. 

ClarkWlrel.TelATel.Co  ,T.E. 
National  Elec  Signalling  Co. 
Wires  and  Cables— Mac- 
net  Wlreis. 

American  Electrical  Works. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  ins.  Wire  A  Obi.  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  WireCo. 
India  Rubber  A  Gutla  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co 
Okonlte  Co.,  The. 
PhilUps.  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Boeblfng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  A  Cable  Co 
Simplex  Electrical  Co. 
Standard  Under,grotmd  C.  Co. 
Wesco  Supply  Co. 
Western  Electric  Compaoy. 
Western  Eleo.  Supply  Oo. 
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BITUMINIZED   FIBER  CONDUIT. 

FOR    ELECTRICAL    UIMDERCROUND   CONSTRUCTION, 
ELECTROLYSIS    PROOF— WATERPROOF. 


(CuPV.)  General  Electric  Company, 

San  Francisco  Office,  Crossiey  Bldg., 

March  19.  1904. 
Mr.  George  H.  Barker,  Vice-President, 
American  Conduit  Co., 

170  Broadway,  New  York,  N.  Y. 

Dear  Sir; — 

We  have  used  the  Bituminized  Fiber  Conduit  for  ducts  in 
many  high  potential  stations  and  consider  it  an  ideal  conduit  for 
high  potential  work. 

The  conduit  can  be  made  absolutely  waterproof  and  is 
easy  to  handle,  and  possesses  in  itself  an  extremely  high  in- 
sulation.""  -""'""       "         "    ""       ■         " 

We  have  recommended  it  to  all  our  customers  for  this 
class  of  work. 

Yours  very  truly, 
(signed)  J.  A.  Lighthipe, 

Engr.  San  Francisco  Office. 


A  smooth  laminated  insulator  of  unchanging  durability. 

Forms  a  continuous  sealed  duct  from  manhole  to  man- 
hole, impervious  to  moisture  and  through  which  leaking  gas 
cannot  penetrate. 

There  has  never  been  a  gas  explosion  in  our  conduits, 
nor  the  slightest  evidence  of  electrolysis. 

Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and 
twenty  to  thirty-five  per  centum  of  construction  cost. 

Process  of  laying  is  simple,  rapid  and  inexpensive. 
There  is  no  loss  from  breakage  or  fitting.  It  is  self-aligning 
and  cannot  settle  out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter. 
Bends  of  all  angles. 

The  foremost  electrical  engineers  are  recognizing  ard 
testifying  to  the  scientific  advantages  of  our  system  of  sub- 
way construction  over  all  previous  methods. 


FACTORIES: 


SEND    FOR    ILLUSTRATED    BOOK. 


PHILADELPHIA.  CHICAGO.  LOS    ANGELES. 

PROMPT  DELIVERIES. 

ASK    FOR    PRICES    GIVING    SIZE    AND    QUANTITIES    REQUIRED. 


IVI 


RIOAIM     OOIMOLJI 


336  MACY  ST., 
LOS  ANGELES,  CALIFORNIA. 


SEVENTH   FLOOR,    I70  BROADWAY, 
NEW  YORK. 


IVI  P  A  IM  Y, 

MANHATTAN  BUILDING, 
CHICAGO. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Made 
Right 


Sold 
Right 


Factories  at  Brazil,  Ind..  and  in  Ohio,  Pennsylvania  and  New  Jersey. 


C.  J.  FIELD,  M.  E.        General  Offices,  29  Broadway,  New  York 

F.  B.  BADT  &  CO.,  1 504  Monadnock  Block,  Chicago,  III. 
W.  G.  NAGEL  ELECTRIC  CO.,  Toledo,   Ohio 


Standard  Vitrified  Conduit  Go. 


B..S,  BARNARD.  Manager 

39-41  CORTLANDT  ST. 
NEW  YORK 


LARGEST.  FACTORIES  IN  THE  WORLD 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


Announcement 


THE  WHITNEY  ELECTRICAL  INSTRUMENT  CO.  announces 
that  it  lias  opened  in  its  new  factory  at  Penacook,    N.   H.,   a   separate 

INSTRUMENT  REPAIR  DEPARTMENT 

for  the  repair  and  calibratiun  of  all  classes  and  makes  of  electrical 
measuring  instruments,  including  voltmeters,  ammeters,  wattmeters, 
olimmeters,  testing  sets,  galvanometers,  etc.  Our  special  facilities  in- 
sure the  highest  grade 'oi  work,  prompt  deliveries  and  low  prices. 


I 


MACHADO  &  ROLLER, 

203  Broadway,  New  York  City. 

General  Sales  Office,  -  Whiiaey  Electrical  Instrumeni  Company, 


I  ™fe^'' 

I  Bran 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under, 
ground  wires  a  specialty. 


General  Office  and  Factory: 
PlirSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417  East    18th    Street,  KANSAS  CITY,    MO. 
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A-B  ARC  LAMPS 

FOR  ALL  CIRCUITS 


SPECIAL 

featur.es 

Accessibility  of  Mechanism, 

Ease  of  Removing  Inner 
and  Outer  Qlobe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AOENCIES 

Doubleday-HIII  Electric  Co  ,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

The  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettlngell-Andrews  Co.,  Boston,  Mass. 

Cla.  Benbow-Dutton,  S.  A.,  City  of  Mexico,  Mex. 

Geo.  F.  Rohn,  Milwaukee,  Wis. 


THER.E    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOaUE 


AGENCIBS 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  MIchell,  Atlanta,  Oa. 
Interstate  Electric  Co.,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nagel  Electric  Co. ,  Toledo,  Ohio. 
R.  E.  T.  Prlngle  Co.,  Ltd.,  Montreal  Que. 


THE    ADAMS  -  BAGINALL    ELECTRIC    CO. 


cfe 


^ 


New  York  Office:  136  Liberty  St. 


CLEVELAND,  OHIO 


Cliicago  Office:  309   Dearborn  St. 


i 
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The  attention  of  Manufacturers  of,  Dealers  in 
and  Users  of  Incandescent  Lamps  is  called  to 
the  following  patents  covering  the  types  of 
incandescent  lamps  in  most  general  use,  and 
processes  for  their  manufacture. 


U.  S.  Patent  No.  ^37,693,  April  16,  189^ 

U.  S.  Patent  No.  726,293,  April  28,  1903 

U.  S.  Patent  No.  444,5'30,  Jan.    13,  1891 

U.  S.  Patent  No.  5'32,76o,  Jan.   22,  1895 


The    rights    of    the    owners  of  and  licensees 
under  these  patents  will  be  vigorously,  enforced. 


GENERAL  ELECTRIC   COMPANY 

EDISON  ELECTRIC  LIGHT  COMPANY 

SCHENECTADY,  N.  Y. 
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YOST  SOCKETS  INFRINGE 
PERKINS    PATENT 

THE  United  States  Circuit  Court  for  the  Eastern  District  of 
Pennsylvania  has  handed  down  an  opinion  sustaining  the 
Perkins  Socket  Patent  No.  626,927,  against  the  Yost  Socket  in 
the  suit  of  the  Perkins  Electric  Switch  Mfg.  Co.  against  J.  F. 
Buchanan  &  Co.  The  Court  has  directed  the  issuance  of  an 
injunction  against  the  defendants,  selling  the  Yost  sockets,  and  the 
case  is  to  be  referred  to  a  master  to  ascertain  profits  and  damages 
to   be   awarded   to   the   complainant.  ::  ::  ::  :: 

A  copy  of  tfiis  decision  will  be  mailed  upon  receipt  of  a  request  to 

THE   PERKINS   ELECTRIC  SWITCH   MFG.   COMPANY 


NEW    YORK    CITY 


BRIDGEPORT    CONN. 


CHICAGO,    ILL. 


The  Kinsman  Portable  No.  I 


The  Kinsman 
Portables  are 
made  In  varl- 
Dus  styles,  The 
upper  portion 
ismadeesacUy 
the  same  a.s  in 
theUeskLight. 
They  can  be 
nsed  on  Hai 
d  e  5  k  s  and 
tables. 

Send  forlllus- 
trated  booklet 
and  quotatfons 
to 


Western  Pcpresentatlves.THOS.  a  QRIER  CO.. 

128  \V.  Jackson  Blvd  .Chicago. 
New  Enirland   Representatives.  McKENNEV  & 

WATERBURV  CO.,  181  Franklin  St..  Boston. 
Pennsylvania  Representative*.    H.   P.    WHITE 

Co.,  Ltd.,  Wayne  Junction,  Philadelphia,  or  to 

McLEOD.  W  ARO  &  CO. 

Sole  Mfrs.  and  Patentees.  27  Thames  St  .Kew  York. 

Beware  of  spurious  Imitations. 


WESTERN  ELECTRICAL  SUPPLY  GO. 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants., 


Western  Electrical  Supply  Go., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A< 


Estimates  Furnished. 


^"^^  "MANROSS"   ''-^ 

H4IR  SPRINGS 

FOR   ELECTRIC 

■  iMDIC:ATirwG.-4NO  RECORDING 
GAUCCS    STE/tlVI     GAUGES,  ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  tlie  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-tnagneiic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order, 

F.  N.  MANROSS,  Forestville,  Conn. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  In 
our  550>page  catalogue  No.  14.    Send  for  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


JAMES  LAWRENCE  BROWN  CONSTRUCTION  COMPANY 

General   Contractors   and    Designers    of   All 
Classes  of  Constructions  and  Exhibit  Booths 

offices: 

Illinois  State  Building,  World's  Fair  Grounds 
and   I5Q8  Chemical  BIdg. 

PHONES: 


Bell»Forrest  200 
SAINT  LOUIS, 


Bell-Main  4667m 


MISSOURI 
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BEST  LIGHT 


STEADIEST  LIGHT 


N 


INUERIMSEIRO 


LONGEST  LIFE 


LEAST    DUST 


TRADt:     MARK 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  for  Catalogue  No.  30614. 

SPRAGUE 

ELECTRIC  COnPANY 

General  Offices: 

527-531  West  34th  Street,  New  York. 

Chicago  Office:  Fisher  Bldg. 


SCIENTIFIC  METHODS 

OF  ACCOUNTING. 


0\ir  IntercKat.ngea.ble   L,e^k.i  Systems. 

Time  and  money  savers  for  any  and  every  business.  Let  us  show  you  how  we  can 
improve  yours.    "Write  for  free  booklet:  "Labor  Savlne  Systems." 

We  do  not  sell  through  the  stationery  trade,  but  have  our  special  force  of  trained 
representatives  who  devote  their  entire  time  to  our  work. 

JONES  PERPETUAL  LEDGER  CO..  ^■'"'  '^ii^i^i^il^  ^'"^ 


(^*  t^  t5*   f^^   tt*   t?*  t?*  t^   ^^  CdP*   t^  t^  td^   t5*  <^^  t?*  t?*   t^  lT*   t?"  L?*   i^  C?*  t?"   L?*   t.?*    t?*   'S^   rj^   'S^   'S^   ^-       ^^  '^^   '-^   f^   'h?*   c^   t,v*  <^  t^   t^   '^^  r^  r^   t^  i^  r^^   i^   t^*  u?*  T.?*     l£^   ^^  t^   '-.^   i^   t?*   t^  <^  <^   t^   ^?*   li*   ti?*   I*?*  t.?^  t^  <^  t^  T.^ 


fiENERAL  ELECTRIC  COMPANY'S 


Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHT= 
NING  AND  ALL  EXCESSIVE  VOLTAGES. 

Alternating  circuits  are  more  frequently  subjected  to  abnormally 
high  voltage  strains  than  is  generally  recognized. 

These  strains  may  be  due  to  surgings — the  sudden  opening  or 
closing  of  switches  —  resonance  or  capacity  effects —  static  charges 
— lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects 
against  lightning,  but  acts  equally  well  as  a  safety  valve  to  dis- 
charge any  excessive  voltage  accumulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on 
this  new  and  important  device. 


GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnoclc  Block. 


Sales  Offices  in  all  Large  Cities. 


^^^^^^^^^^^^^^^^^^  ^^^^^^^^^^p^^^^^'^^^^^^^f'^'^^^^^^^^'^'^^.'^^^^'^'^'^'^'^^'^'^'^'^'^'^ 
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To  SHOW  them  is  to  SELL  them.  To  SEE  them  is 
to  BUY.  Zenith  lamps,  of  course.  That's  easy.  If 
you  don't  believe  it  come  round  to  our  store  and  have 
a  look  at  them.  Or  send  us  an  order  and  have  the 
pleasure  of  seeing  them  under  your  own  vine  and  fig  tree. 
We  have  a  large  stock  in   all   the   standard   voltages. 

ELECTRIC  APPLIANCE  COMPANY 

92-94  West  Van  Buren  Street 
CHICAGO,    ILL. 


EDISON  MINIATURE  LAMPS 


Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


WE  PUT  THE  MICA-POOL  OUT  OP  BUSINESS. 


CHICAGO  MICA  Co, 


VALPARAISO,  IND. 


andMICABOND. 


VOLT .  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

I  78-80  Cortlandt  St..  NEW  YORK,  X.  Y. 


"CmcAGo. 

R^•lEPl*^E5 

BEST  QUALITY  LOWEST  PRICE. 


^>H^K!tl 


MICANITE  CLOTH 


HIGH  INSULATOR  FOR  ARMATURES,  ETC. 
NON-ABSORPTIVE,  FLEXIBLE  and  STRONG. 

MICA  INSULATOR  GO. 

"ORIGINATORS." 

CHICAGO.  NEW  YORK. 


SPARKING 


Reduces  the   vtforking    capacity    of    a 
motor  Of  dynamo,  wears  out  the  com' 
mutator,  mrastes  power  and  may  cause 
I  f/pe>    All  this  may  bo  avoided  I f  you  use        ....... 

The  only  article  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
taior  tn  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


BO  Cents  per  Stick.  $5.00  per  Dozen. 

SESD  FOR  FREE  SAMPLE  STICK. 
For  sale  oy  al'  supply  houses,  or 
K.  Mclennan  &.  CO.  Sole  Manufacturers.  909, 100  Washington  St.,  Chicago. 


It  will  put   that   high  gloss  on  the 
Commutator  you  have  so  long  sought 

after.       o 


NORTHERN    MOTOR  DRIVE 

for  machine  tools  and  micellaneous        ii 
machinery.    Northern  Apparatus  in 
successful  daily  use  in  a  wide  range 
of  progressive  American  industries. 

NORTHERN  ELECTRICAL  MFG.  CO.,  Madison,  Wis.,  U.S.A. 

BULLETIN  NO.  2535. 


STERLIMG    EXTRA    INSULATING    VARNISH. 

SterUnE  Extra  Black  Finishing  Tarnlah, 

Sterling  Black  Air  Drying  Tarnish, 

6t«rllng  Black  Coro  Plate  Varnish. 

THE  STERLING  VARNISH  CO.,       THE  STERLING  VARNISH  CO., 

Pittsburg,  Pa..  U.  s.  A.  Brougham  St..  Blackirlars  Road,  Sallord,  Manclieslar.  Englant, 


EDISON  PRIMARY  BATTERIES 


Formerly  known  as  EdLson-Lalande 


EXCELLENCE  AND 

RELIABILITY 

aUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


^ TRAW 


£d\A 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES, 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFACTURING    COMPANY, 


New  York  Office,  53  Cbambere  Street, 


Factory,  Orange.  New  Jersey,  U.  8,  A, 


Chicago  Office,  3W  Wabash  Avenae. 


BEARD5LEE  CHANDELIER  MFC  CO. 

GAS  &  ELECTRIC   FIXTURES 


WS^ 


TRADE. 
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EUQENC  F.  PHILLIPS. 

General  Manager. 


E.  ROWLAND  PHILLIPS,  VlCE-PHKB. 
e.  R.  REHINGTOn,  Jr.,  Sec. 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDEJICE,  R.  1. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

Nett  i'onK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCKITQ 

U.  S.  &  FOREIGN  Ih  I  Lll  I  0 

FOREE  BAIN,  16B2-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Ollke:  McK«y  Engineering  Co.,  U9  Broadway 


STCflLINQ     SPeciAt. 


DO   YOU? 


BUY      LAMPS-On*>BUY      CANDLE      POWER 

1A    <dM     i  THIS   LAMP)      ^p.       p 


THE  STEhLING  electrical  MANUFACTURING  CO. 

NtW  VORB.   N.   1.  WflOREN.  Q.  tHICftOO.   ILL 


RCGULAR       TYPE 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Fine  Street,   •   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


sEfMlLtNs' 


ELECTRIC  MOTOR 

TheRlENCO  motor  runs  at  high 
speed  when  oonnected  to  one  cell 
of  alraoatany  kind  of  battery.  It 
rotfttPB  in  either  direction  and  1b 
reversed  without  cliangiDd  con- 
nections. It  is  Utted  with  grooved 
pulley.  Price  60  ceiitB;  poet- 
ageaod packing  15  cents. 

Ithaca  Electric  Novelty  Co. 
Box  49,  Ithaca.  N.Y. 


FOR  ALL  ELECTRIC  WOrtA 

Get    the    Habit  S) 

mentioned  in  tbis  space  for  past  1 2  weeks 

and  you'll  tell  the  man— 

"ALLEN    SOLDERING    STICKS  OR  NOTHING.' 

See  you  next  week. 

A  BIG  SAMPLE  STICK  FOR  10c. 

Booklet  "Soldering  Sense"  describes. 

This  space  is  OUR  house    Call  again. 

L.  B.  ALLEN  CO.,  Inc. 

SOLb;  MAKERS, 

1334  Columbia  Ave..  CHICAGO. 


The  OI^DS    Gas  and 
Gasoline  Engines. 


Gas  and  Gasoline  Engines 

The  Olds  Patents,  protectincr  the  essential  parts  of  our 
engines,  enable  us  to  dispense  with  two-thirds  of  the 
usual  complications,  giving  the  highest  efficiency,  the 
greatest  durability  and   the  most  pronounced  economy. 

Stationary  Engines,  2  to  100  H.  P. 
Portable  Engines,    8  to  12  H.  P. 

Write  for  full  informatloa  and  illustrated  catalogue. 

OLDS  GASOLINE  ENGINE  WORKS 

252  River  Street,  LANSING,  MICH. 


Wot0>38r' 

Jb  you  ijJaiit  CiS\y^(x\\  nurtor 


SEND    FOR    A    CORKSCREW    CLUa   BUTTON 


0«B^^ 


SAVE 
LABOR 


SIMPLY 

SCREW 

THEM 

IN 

NO 
DIGGING 
TAMPING 

OR 
FILLING 


A  IMC^ 

W.N.MATTHEWS  &  BRO.,  Distributers,  603  Carleton  Bldg.,  St.  Louis j 


FIBRE  CONDUIT 

FOR  UNDERGROUND  WIRES  OF  HIGH  OR  LOW  POTENTIALS 
THE   FIBRE   CONDUIT  CO.  CHICAGO  OFFICE 

Orangeburg,  N.  Y.  I  760  Monadnock  Bldg. 


KM    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
I\/I.      B.     AI^STIIM     A.    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  layonne,  N.l. 


114-llC  LIBEHTY  STKEET,  S.  Y. 


Electric  Heating  Apparatus 

SIND  FOR  S4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 
CHICAQO,  Monadnock  Block. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BIGYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 


ff/BHE-CRAPHm 
COMMUmORUR 
-  BRUSH: ml 


.  ^tVV  -\.M«.W.\tkT  WC 


I  There's  No  Friction 

with  the  Fibrc-Graphlle  Commntaior  Braab, 
Being  goperccnt.p'jre  graphite,  It  inanrca  low 
rcEisiancc,  no  sparking  under  a  varj-ing  load,  and 
longer  wear.  TLcrc  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco^ 
oomic  brush  on  the  market.     Send  for  price  Ual. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5l55Wakcfield  Sl.,Germanlown,  PBIUOELPBIA. 


_J 


NATIONAL  CODE  STANDARD 

0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
■g,  and  Slow-BDrning  Wire, 


Priocs  and  Samples  on  Application, 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  L 
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WESTERN    ELECTRICIAN 


April  2,  1904 


"WASTED,  FOB  SALE    and 

similar  WAKT  COLCMSI  advertise- 
ments (50  -words  or  /ess),  ^^-jo  an 
insertion/  additional  zuords  jc  each. 
POSITION  W^ ANTED  advertise- 
Tnents  {50  Tt'ords  or  less),  ^i.oo  an  in- 
sertions additional  -words  2C  each. 


POSITION    WANTED. 

By  youDg  man  experienced  In  eleetric-ligtit 
and  motor  work".  Can  also  do  line  work.  Would 
like  position  as  assistant  in  small  plant.  Am 
willing  to  go  anywhere.  In  answering  please 
slate  size  of  plant  and  salary  offered.  BOX  328 
care  Western  Electrician.  510  Marquette  Bldg.,. 
Chicago. 


WANTED. 

To  correspond  with  a  thoroughly  competent 
and  practical  man  with  ability  to  handle  a  gen- 
eral electric  and  mechanical  repair  business, 
with  a  view  of  buying  interest  In  a  well  estab- 
lished concern  located  In  a  growing  city  of  75,- 
000  in  one  of  the  central  states.  Good  character 
and  habits  essential.  Address  BOX  327.  care 
Western  Electrician.  510  Mar<iuette  Building, 
Chicago. 


POSITION  WANTED. 

By  a  young  married  man,  with  lighting  and 
power  company  or  with  some  company  using 
electric  motors  for  power  purposes,  to  install 
and  repair  motors,  general  wiring,  etc.  Three 
years'  experience  repairing  and  winding  fields 
and  armatures.  Never  use  liquor  or  tobacco. 
Al  references.  Address  BOX  326.  care  Western 
Electrician.  510  Marquette  Building,  Chicago. 


WANTED. 

Position  by  flrst-class  lineman  and  wireman; 
have  8  years'  practical  experience'  in  central 
station  work,  wiring,  repairing  arc  lamps,  etc.. 
Can  furnish  good  reference  as  to  ability  and 
character.  Address  BOX  32-i.  care  Western 
Electrician.  510  Marquette  Building,  Chicago. 


WANTED. 


200  to  400  kilowatt  two  phase  alternator.  60- 
cycle.  2,300  volts,  direct  connected  to  compound 
engine.  Must  be  standard  apparatus  in  tirst-class 
condlDion.  Address  BOX  No.  3 IS,  care  Western 
Electrician,  .">10  Marquette  Bldg.,  Chicago. 


WANTED. 

Three  experienced  incandescent  lamp  Bales- 
men,  by  an  old  and  well-established  company  not 
In  the  trust.  Applicants  will  please  state  age, 
•iperlence  and  ealary  wanted.  Address  BOX 
199.  care  Western  Electrician.  610  Marquette 
Bldg..  Chicago. 


FOR   SALE. 

In  a  good  town  of  4,000  population,  the 
county  seat  of  county  in  Iowa;  electric  light 
plant  in  good  condition;  has  city  lighting  con- 
tract and  franchise;  has  an  extra  engine  and 
dvnamo  and  coal  sheds  for  local  trade.  Plant 
is"  on  paying  basis.  Address  BOX  322.  care 
of  Western  Electrician.  510  Marquette  Bldg., 
Chicago. 


FOR   SALE. 


Electric  light  and  power  plant  In  a  western 
town  of  8.000  inhabitants;  operated  by  water 
power.  Valuable  franchise  and  contracts.  Fine 
field  for  expansion.  Net  income  fully  ten  per 
cent.  Price  $60,000  cash.  For  information  ad- 
dress BOX  315,  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


FOR  SALE   OR   EX- 
CHANCE- 

New  outfit  outgrown  in  six  months;  consists  of 
75  amp.  220  volt  mp.  comp.  generator,  800  r.  p.m., 
rin?, oiler,  marble  switchboard.  Weston  volt- 
meter ana  ammeter,  d.  p.  switches.  Endless 
double  leather  belt.  Real  estate  or  money.  J. 
H.  WALDEN.  Pleasant  Hill.  Mo. 


FOR   RENT. 

Two  fine  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11,500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  had  cheap.  Address  E.  .1.  NOBLETT 
CO.,  121st  and  Peoria  Sis  ,  West  Pullman,  Chi- 
cago, UL 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRIGIANr 

Immediate  Returns. 


=FOR  SALE= 

2  DIRECT  CONNECTED  UNITS 

150  kw.  Westlnghouse  2200  volts.  &0  cy., 
1  ph.,  240  h.p.,  12-21xU  Hairiaburg  tan- 
dem, 257  r.  p.  m..  exciters,  sivitcb boards, 
complete.    Guaranteed.    Now  running. 

SEND  for  Our  LIST  No.  2 

Railway  &  Electric  Equipment  Co. 

Pblladlepfala   -    Real  Estate  Trust  Bld^. 
Buffalo    -        •    Ellicott  Square. 
Chicago    -        -    Home  lasurance  Bldg. 


THE  GLASCOCK  PATENT  CO. 

606    F    Street,  Washington,    D.   C. 

Will  notify  you,  free,  as  to  patents  granted  In 
any  line  of  Industry.  Increase  your  sales  by 
perfecting  your  ^oods.  Increase  your  profits 
by  saving  in  cost  of  production.  This  company 
serves  ove'r  500  manufacturers  and  has  the 
best  of  facDItles  for  attending  to  all  Idnds  of 
patent  business.  State  yeur  wants  and  receive 
free  information  and  advice. 


For  Sale. 


An  opportunity  to  se= 
cure  a  first-class  com- 
plete Electric  Light 
Plant  very  cheap 

$3,500.00  for  the  Complete  Plant 

One  16-incb  and  26-iDcb  by  36-incb  cross 
compound  condensing  Corliss  engine  with 
two  band  wheels  2i3-lnch  face  by  12  feet  and 
16  feet  diameters.  Henry  W.  Hulkley  sypbon 
condenser  with  circulating  pump,  hot  well, 
etc.  Complete  witb  all  valves  and  fittings. 
In  good  condition. 

One  -WOOD"  60  cycle  150  K.W.  Alternator. 
2.200  volts  450  r.  p.  m.  Complete  with  exciter 
and  switchboard  instruments.  Armature 
newly  rewound.  In  lirst-class  condition. 
The  "above  has  been  recently  replaced  by 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD,     S.  D. 


AFTER  fifteen  years'  service  as 
manager^ for  the  Charleston 
Gas  and  Electric  Co.,  at  Charles- 
ton, 111.,  F.  A.  Brooks  has  resigned 
to  engage  in  the  Electrical  Supply 
and  Contracting*business  with  of- 
fice 500  jackson^St., Charleston, 111. 


RUBBER  IVI. 

FOR    SWITCHBOARDS. 
M^,A.I-SIH'S    S^NS  &  ^^. 

261  Washington  St.,  NEWARK.  N.  J. 


^  ELECTRiccof 

■^'J-eeS.CLIMTON  5T. CHICAGO 

All  dynamos,  moto-s,  meters  and  transformers 
listed  by  this  Company  are  at  their  warehousefl 
ready  for  immediate  delivery. 

FOR  SALE 

at  a  bargain  If  taken  Immediately: 

1-400  K.  W.  Wesllnghouse  Allernator. 

1-200    "       Stanley  Alternator. 

2>150    "       General  Electric  Alternators. 

3-120 

2-160    "       Westlnghouse   BOO  V.  Railway  Genera- 

'^tors. 

Largest  slock  of  second-tand  electrical  appa- 
ratus In  this  country.  Send  for  our  monthly 
Bargain  sheet  with  complete  list  and  net  prices. 
Everything  fully  guaranteed. 


The  Inspect 


-AND- 


Trouble  Man. 

By  A.  E.  DOBBS.  ^ 

Full  of  Information  and  diagrams  lor  the 
operator,  exchange  owner,  exchange  manager, 
inspector,  trouble  man.  lineman. 

A  complete  description  of  telephones  and 
their  troubles.  How  to  find  and  remedy  them, 
together  witb  working' plans  for  exchange  con- 
struction, complete  with  diagrams  of  all  up-to- 
date  telephones  and  switchboards. 


-<~:-^<-^- 


-«— » 


FOR  SALE. 

IIMIMEDIATE    DELIVERY. 
VERY   LOW   PRICES.  .  .  . 

ENGINES. 

One  22  and  40x60  Watts -Campbell  cross-compound  CorllGS,  wheel  20  ft.  diameter, 
74  in.  face.    In  excellent  condition. 

One  23x48  Harria  Corliss,  left-hand  wheel  18  ft.  diameter,  36  in.  face,  with  direct 
connected  condenser. 

One  18x48  George  fl.  Corliss,  left-hand  wheel  15  ft.  diameter,  36  In.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  In.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter,  30  In.  face. 

One  10  and  18x20  Payne  tandem  compound  right-hand  wheel  9  ft.  6  In.  i  25  In. 
face  with  Knowles  condenser. 

Three  18Hxl8  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley 
each  86  In.  diameter.  16  in.  face. 

Two  18  and  30x16  Westlnghouse  compound,  driving  wheel  8  ft.  dlameter,26  in.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  In. 
diameter,  21!4  in.  face;  governor  wheel  82  in.  x  17  in. 

One  14x13  Armington  <fe  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
66  in.  diameter.  12H  in-  face      ^i 

One  lOH  and  16^x12    Armington   &   Sims    cross-compound,    governor  wheel   and 
driving  pulley  each  75  In.  diameter,  10  In.  face. 

One  13x12  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
62  in.  diameter.  12  In.  face. 

One  12x12  Watertown  center  crank,  driving  wheel  40  in.  diameter,  12i4  In.  face; 
governor  wlieel  60  in.  x  12!^  in. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
50  in.  diameter,  12H  in.  face. 

One  10x12  Armington  &.  Sims  center  crank,  driving  pulley  74  In.  diameter,  11  in. 
face,  governor  wneel  62  in.  x  lOH  in. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  in.  diameter.  14  in.  face. 

One  7x8  Payne  center  crank,  driving  wheel  44  In.  diameter,  7  in.  face;  governor 
wheel  42  in.  x  7  In. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO., 

I  I    Broadway,  NEW   YORK. 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y. 


T 

T 
T 
T 

f 
\ 


Like  Finding  Monei. 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc.,  and 
send  them  to  us.     We  pay  the  highest  market  prices  for  this  materiaL     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead,  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Wesllnghouse.  400  R.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

7H  H.  P.  General  Electric,  900  R.  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P,  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

ZVt  H.  P.  Paragon,  1000 E.  P.  M, 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  H.  P.  Simpson,  2100  R,  P.  M. 

ly,  H.  P,  General  Electric,  1800  R.  P.  M. 

1  H,  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler,  7o0.R.  P.  M. 

15  H.  P.  Detroit,  1000  B.  P.  M. 

10  H.  P.  General  Electric,  1,'!50  B.  P.  M. 

10  H,  P.  Simpson,  2000  R.  P.  M. 

TVS  H.  P.  Crocker- Wheeler.  1575  R.  P,  M. 

7M  H.  P.  Card.  775  R.  P.  M. 

6  H.  P.  C  A  C,  1030  R.  P.  M. 

5  H.  P.  Wesllnghouse,  1050  R.  P.  M. 

5  H,  P,  C.  &  C.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P.  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  CHICAGO. 


Works   quick  ano  easv.     itECPs  its   luster.  Holds   old  trade   cno  makes    nc 

DETERIORATE.    ESTABLIS^■ED    IE  Y  EAH  S.  SOLD    B  V  AGEHTS    fi'yO   OEfl  L  E  R  S     ALL     oyE 


•□U.S. METAL  POLISn 


'OLrSHES  ALL  METALS.   B» 


JL.I«JII    GEO.W.hO^rMAN 

Sfl-FPAHCiscD     ZaS.e.WflCMiHGTONST.IilOIAMAPCLIS.lHD 


Preserve  Your  Copies 

- — ^^  Western  Electrisian. 

BINDERS  81.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Suite  510  M»r4«ett«  BnlldlBc        .... 


CHICAGO    EDISON   COMPANY   REPAIR   SHOPS 

76    MARKET   STREET,  CHICAGO.       TELEPHONE    MAIN    1280^ 

c3SH?HI       OPEN-  DAY   AND    NIGHT.       ■Krr.l?™;;^;' 

C.„..p.rd.n..  S..I.  ..a.  .ll„iT-CtASS  EOUiPMEHT  TH.OUOHOUT.  F.-.  In.trum.n... 


Dynamos  Armatures, 
Motors,  «rc  Lamps, 
Fans,  Instruments. 


April  2,  1904 


WESTERN    ELECTRICIAN 


IS 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSS1ELL  W.  KNIGHT,  Treasurer 

IVI 


IN/lacKiinery  for   I  nsui  la-ti  og  Eleo-fcrioal   V^ir®3 

ling,  Taping,  Winding,  Twin 

304  PEARL  STREET, 


Brt:lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

P-INE     CA.S-rilMOS     A.    S^K^Uk-t-T^ 


PROVIDENCE,  R.  i.,  U.  S.  A. 


rha  Incandescent  Lamp  Replaoer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
•t  any  height  or  angle. 

incandescent  Electric  Light  Manipulator  Co., 
I  1 6  Bedford  St.,      Boston,  Mass. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES— liBOB-TIHE— HONEY. 
FLUX 


*  [Jiid^ou-U 


3   I j_j  J  J JJ4J_JJ, J. 
♦    IJ  4  V  .1  -■  -' TTTXEu} 

ACTUAL     Size 
PATENTED. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'G    CO., 

254  So.  Jeflerson  Street,  CHICAGO,  ILL. 


"AMERICAN"Sr 

ARE  THE  BEST.     Send  for  delcrlptlve  CIrculir. 

AMERICAN  BATTERY  CO., 

ECT-D.tsas.  171  S.  Clinton  SI.,  Chicago, 


PLACE    YOUR 

"Want"  and  "For  Sale" 
advertisements  In  the 

WESTERN  ELECTRICIAN. 

immediate  Returns. 


Ballock  Electric  Manufacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  Bullock  open  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


ELECTRICAL  ENGINEER* 
INC  1AUCHT   BY   MAIL. 

Write  for  our  free  Illuatrated  Book. 

*'Cu  I  Become  taGlectrlul  Enflicer?'* 

We  teach  Electrical  EnaineerluR,  Eleo- 
trlo  LlabtlQir,  Electrlo  RaflwaTS,  Mechan- 
ical En^neering,  Mechanical  Drawlnfr, 
etc.  at  your  home,  b>  mall,  InBtltute 
indorsed  b;  Thos.  A.  Sdlson. 

Electrical  Engineer  InslHute, 
Deot.  K.  240-242  W.  23d  St..  New  York. 


jEbwTVRDS  AH^Co 


ELECTRO- 
MECHANICAL 
GCNG. 


Is  entirely  encased  In  Iron  and  Is 
wealherproot.  Ihe  mechanism  Is 
very  powerful  and  gives  376  blows 
to  each  winding.  Continuous  rl.  g- 
ing  or  single  stroke. 

WESTERN  ELECTRIC  CO. 

Selling  Agents. 


fiBwyowii  Hy 


Book   Orders 

GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 

Suite  SIO  Marouette  BIdg.,  CHICABO. 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    Wealsomanufactnre  Crlmshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
IIJ     IKS    ft    Its  I  Ihprfv  St.-    Nei»     .orlt- 


BOSTON : 
T  Otis  St. 


SAN  FRANCISCO: 

.^3  Second  St- 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  ^  250  Plants  in  successful  operation.  We  have  the  only  Meter  System,  jt  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full   line  of  steam  fitters'  supplies.        jt  ^  ^  jt  ^        Write  for  pamphlet  and   price   list. 


Aineric^Ln  District  Ste^tiiv  Comp^tny 


nsniT/o^  WEsrER/v  etecrri'cJAK. 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 


i6 
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AUTOMATIC 
TELEPHONE  SERVIOE 

IN     LINCOLN,     NEB. 


The  new  3,000-station  Automatic 
exchange  installed  by  the  Automatic 
Electric  Company  for  the  Lincoln 
Telephone  Co.,  began  service  on 
March  1 5th.  The  entire  equipment 
was  installed  within  six  weeks  after 
the  exchange  building   was  finished. 

Thus    another     large     western     city 

throws    off    the    yoke    of  telephone 

monopoly. 

Are  you  interested?     Write  us. 


AUTOMATIC  ELECTRIC  CO. 

CHiCAGO,   U.  S.  A. 


We  introduced  successful  4-part7  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet— •  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coil  for  Selectives.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
'i  nections.    Cheaper  than  any 

good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

.DOWN  ■^•^^ 

HERE  Fahnesfock  Transmitter  Co. 

74  Cortlandt  Street 
NEW    YORK     CITY 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogu«. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &,  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


u^j.  H 

MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 

W{:     ■    METAL 
i^^i;     STORM  BOX 

kffl     SOLDERING 
|mfl              NOZZLE 

MOON  MFG. 

43-49  So.  Canal  St., 

'   '1* -.^ 

CO., 

CHICAGO 

JJ.CCAN'3      ^W^ 

"ACME  ■  COMmjTA  TOR  ^B     j 

COMPOUND.  ^H     1 


J.  J.  EGAN'S  "ACME"  COMMUTATOR   COMPOUND 

absolutely  prevents  sparklnK  or  cutting.    One  stick  of 
■Acme"  Is  eijual  to  <'ne  gallon   ot  oil   for  lubricating 
commutators.    Free  Sample.    AllENTd  W.^STED. 
60c  per  Stick.        8.'t.W  per  doz. 

j.i.  Egan  Sole  Mfg.,      683  W.  Ohio  St..      Chicago 


fei€»rES®)' 


|,;0l:3--r)--^' 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Aiternatifig 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street ....  Chicago 


idBe 


M. KLEIN    &  SON. 

Send  2c  stamp  for  new  catalogoe  No.  6  of 

KLEIi^'S     TOOLS 

!        Foi^  Electrical  Workora 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  SI.,  Chicago,  III 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  AKT  SIZE  EXCHANGE  ALL  WE 
ASK  IS  TOUE  KEQUeST  FOB  SAMPLE 
AND  QDOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A. 


Judged  by  Results  \wherever  you  see  this/    Not  Luck 


Our  product  leads  all  others, 
that's  why  so  many  experienced 
and  up-to-date  telephone  buyers  in- 
dorse our  instruments.     An  invest- 
ment of  1  cent  and  a  moment's  time 
in  asking  us,  will  get  for  you  our  new 
catalogue  and  prices. 

It  will  be  poor  business  to  overlook  us 
when  in  the  market. 


YOU  ARE  REMINDED 

OF 

TOP  NOTCH 

QUALITY. 


but   hard  work,  experience, 
brains,  energy,  time,  money,  intel- 
ligence   and  common    sense   have 
made  for    our  apparatus  a   record 
unapproached  by  others. 
Our   goods   deliver    the  service  in 
dividend  paying  quantities. 
Write  us. 


SWEDISH-AMERICAN  TELEPHONE  CO. 

CHICAGO,  ILL. 


SWEDISH-AMERICAN  TELEPHONE  CO. 

CHICAGO,  ILL. 
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KELLOGG= 

The  TelepKone 

Apparatus  for 

Strength 

Longevity 

B^legdcnce 

Reliability 

Economy 


If  yo\i  w^ant  tKe  best  in  Tele- 
pKones  write  us  for  quotations 


Kellogg  S\vitchboard 
&  Supply   Company 

GREEN    AND    CONGRESS    STS.,    CHICAGO 

electric  Building,  Clevel&nd 

Keystone  TelepKone  Building,  PhiladelpKia 


Stromberg  -  Carlson 

TRANSMITTER 


Inside  View 


The  inside  looks  as  well  as  the  outside  and  everybody  who  has 

seen   the  outside  says   it's  the  best  looking  transmitter  on  the 

market. 

Of  course  the  real  way  to  judge  of  its  quality  is  to   try  one  or 

one  hundred,  but  they  are  all  alike. 


A  well-known  company  says:  "We  are  going  to  use  your  trans- 
mitter exclusively  for  long-distance  work."     It  must  be  true  for 
they  back  it  up  with  a  nice  large  order. 
We  mail  printed  matter  upon  request. 

STROMBERG-GARLSON  TEL.  MFG.  CO. 


General  and  Eastern  Sales  Office. 
ROCHESTER.  N.  Y. 


Sales  Department, 
CHICAGO,  ILL. 


|L=^ 


WIRELESS  TELEGRAPH  INSTRUMENTS 

(COMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sro.oo    to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i    mile    to    150    miles 
QUOTED    on   APPLICATION,    and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

V^/'RITE    for   prices    and    bulletins   on    Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show    Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

rHOS.    E.    CLARK   WIRELESS  TEL.-TEL.    CO. 

PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

Cloth,  7  by  5  14  Inchts.  tllustratei.    134  pages. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  repistance,  inductive  capacity,  etc. 

tj»i*  «r  jsnw  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

5IO  MARQUETTE  BUILDING,  CHICAGO. 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEIARBORIM     DRtJO    &    OMCIVIiOAl-    \A/OIRICS, 


Pao  LIBERTY  STREET    NEW  YORK. 


10.  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


A    27    YEARS'    RECORD 

la  restoring,  enlivening  and  preserving  leather  belting. 

DIXON'S      TRACTION      BELT      DRESSING 

An  article  of  proven  merit.     Samples  on  request. 
JOSEPH    DIXON   CRUCIBLE  CO..  Jersey  City.  New  Jersey 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  G\SOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

Il  will  produce  as  good  a  com- 
merclallight  ae  that  of  an  auto- 
matic steam  engine,  either  belled 
or  direct-connected  generator. 
.simple,  Economical  and  Reliable, 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAGO  MEiaHTS,  ILL. 

AGENCIES: 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indlaoapolls. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  Carllal*  A  Hammond  Co..  Cleveland. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTIOJr  BOXES, 
BWITCHBOAKtfS,   PAXEL.    BOARDS,   SWITCHES,   ETC 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


REG.TRADE  MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

)      "ELEPHANT  BRAND  PHOSPHOR-BRONZE  ' 
1NG0TS,CASTINGS,WIRE,R0DS,SHEETS,ETC. 

i'^«7//«.J'?W'  ^  DELTA   METAL 

/'CV  CASTINGS,  STAMPINGS  and  FORGINGS 

/toELT^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


THE  WILLIAM  TOD  CO, 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 


Automatic    Engines 


FOR    ELECTRICAL    PURPOSES. 


MAIN    OFFICE   AND   WORKS:      YOUNGSTOWN,   OHIO. 


DETACHABLE 

STEEL 

ROLLER 

SPECIAL 


CHAINS 


FOR  CATALOGUE, 


THE  JEFFREY  MFG.  CO 
COLUMBUS,  OHIO. 


HANSON  &TUNEL1US  MACHINE  CO. 

IipwiKiierfl  and  liulhlLTH  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago, 


ELECTRICAL  BOOKS. 

^Vll     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Suite  S 10  Marquette  BIdg.,         CHICAGO 


SAMSON  TURBINE 

The  lllu«tratlon  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recemlv  Installed  by  us.  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO..  Niagara  Falls,  N.  Y.  Tests  conducted  bj-  competent  engineers  developed  as  follows:— 
Head  Gateage.  Speed.  H.  P.  Generator  Eftcy.  Turbine  Eftcy. 

213  ft H 257  r.  p.  m 1760 95* 730* 

213  ft K 257  r.  p.  m 3000 95* 856* 

213  ft FuU 257  r.  p.  m 3500 ..   95% 816* 

These  results  bai'e  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  ofBces.     These  turbines  are  all  ntted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    <Sc    CO.,         sprincfield,  oh?o,  u.  s.  a. 
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ARNOLD    ELECTRIC 
POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.   Results  Guaranteed. 

SUITE  1539,  MiRQUETTE  ELDQ..  CHICAGO. 

NEW  YORK  OFIICE:  711  TRANSIT  BLDG. 


Byllesby,  H.  M.  &  Co. 

(Incorporated  ) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  Reports. 

New  York  Li  fe  Building.       -      CHICAGO,  ILL. 


BROWN    ELECTRICAL 
CONSTRUCTION    CO. 
Contracting  Electrical  Engineers     • 

505  Ellsworth  BuUding,    355  Dearborn  Street  | 
CHICAGO  ' 

Telephones  Harrison  3698,  Automatic  36c 


General  Engineering 

Cn        Tut?  Consulting  Bnd         1 

%j,t     J.  tic-    ContractlngEnglneers.  I 
Telepbonee.ElectrlcLlght.PowerTranBmiBaioii  | 
Suite  U12. 1S5  ADAMS  ST.,  CHIOA  GO. 
Long  Distance  Teleplioi-e  Central  478. 


HORNADAY,  J.  P.  &   Co. 

SUITE  II08   TRACTrON   BUILDING 

CINCINNATI,  O. 

I  WATERWORKS,    ELECTRIC   RAILWAY.    LIGHT. 

rRACTrON.  INDUSTRIAL  AND  MI^ERAL 

PROPtRTIKS  BULGHT  AND  SuLU 


&W^i^s^^^&^^^^^^, 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810.1812  Fisher  Buildin^, 

CHICAGO. 


SARGENT  &  LUNDY, 

ENGINEERS, 
46  East  Van  Buren  Street, 
CHICAGO. 

[  Frederick  Sargent.  A.  D.  Lundy. 


[  Long  Distance  Phone  Central  2148. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
BFHCX4T.TIE3— Central  Station  Heating  Planta, 
I  Water   Works  Steam  Planta,  Electric  Light, 
1  9as  and  Street  Railway  Plants. 
i  «ao-2i  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

FtanB,  Specifications  and  Snpervisloa  oC  In- 

stallation  of  complete  telephone  plajtts. 

Special  Reports  on  Telephone 

Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


W.    H.    HARVEY 

Ejtfineer  and  Contractor, 

Plans  and  Specifications  for  Complete  Plants. 
Electric,  Hydraulic  and  Steam  Installa- 
tions. ResultsGuarantecd. 
Suite  380  Randolph  Bldg.,  Memphis,  Tenn. 


RUEBEL  ■  SCHWEDTMANX- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building. 
ST.  LOUIS,  U.  S.  A. 


Telephone  Main  3123. 

[  WILMERDING,  C,  H. 

CONSULTING  ENGINEEB 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALO  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 


AMERICAN  INSTITUTE  or  ELECTRICAL  ENGINEERS 

AMERICAN   SOttlETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Live  men  read  the 

WESTERN  ELECTRICIAN      j 
Each  Week.    Do  You  ? 


Ml  A  I  N  e:       for 

A I     ■■pVi  ELECTRICAL 
^1     H   i    C  PURPOSES 
A  in  I    P   PLAIN  OR 
Wl»m  I    mm  ENAMELEO. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


The  business  of  the 
Western  Electrician  for  the 


year  1903  was  the  largest 
in  its  history  of  17  years. 
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PRODUCERS^ 

AND 
WM0LESALER5 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


G.n.>A^ORC 


I   KOSS     MICH. 
L     ANSE 
MUNISING      '• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •' 


SUITE    IZO6  TRIBUNE  BLD6.  CMICAGO. 


Southern  Cedar 

NO   ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  "Wisconsin  Central  Railway's 
conTenlenl,  solid,  wide  vestlbuled  trains,  equip- 
ped wiih  Pullman  sleepers,  free  reclining  cbair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front). 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluin,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND, Gen'l  Pass.  Agt., Milwaukee, Wrs. 


THETELEPHONEHAND-BOOK 

Br 
HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED  BY 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard — midway  between  St.  Paul  and  Minne- 
fcpolls,  where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

PA/^P     Jb     Ull    I       €^C\         1003  Lumber  Exchange, 
MV/&     UP     niUU     \J\J*        MINNEAPOLIS,  MINN. 


AS  SIMPLE  AS  ITS  NAME. 


CEDAR  POLES  { 


THE 

Valeniine-Ctark  Co. 


*  234    La    Salle    Street,    CHICAGO  9 

t  J 

YARDS:  M 

PInconnIng,   Mich,      i      Brmmn  Bay,   WIm.  W«w  London,    W§a.  1 


The  Telephone 

By  J.E.HOMANS,  A.  M 

352  pages. 

Clotlv  Price  $1.00. 

An  up-to-date,  practical  treatise  on  the 
construction,  theory,  installation,  care 
and  management  of  telephones  and  their 
appliances. 

Sent  prepaid  on  receipt  of  price. 

Electrician  Publisliing  Co., 

510  Marauette  Building,       Cliicago,  III, 


e(U3a)cA^    'V^sUJy^. 


Tj^Mmm, 


CEDAR 

H.  M,  LOUP'S  SONS  CO.,  Au  Sable,  Mich. 

THE  BEST  ANSWER  TO  A  QUESTION 


POLES, 
POSTS, 
TIES, 


C£ 


On  Wiring,  can  be  found  in  the  New  Book, 

WIRING  TABLES," 

"How  They  are  Made  and  How  to  Use  Them." 

BY  THOS.  C.  CRIER. 

WJiencTer  you  are  asked  a  question  on  M^iring,  refer  the 
questioner  to  this  book,  and  he  irill  find  irhat  he  desires. 

THE  BOOK  CONTAINS:  The  Law  of  Resistance,  Electromotire  Force  and  Current 
Fully  Explained.  How  to  Calculate  the  Size  of  Wires.  The  Different  Stethods  of  Wiring,  with 
Diagrams.  How  to  Apply  the  Simple  Formula,  in  Calculatinc  the  Size  of  Wires  Under  all  Condi- 
tions.   Diagrams  for  Wirmg  3  Point,  4  Point.  Head  Light  and  Heat  Regxilating  Switches. 

2?  TABliES  OSI  WXBIXG  AX1>  TAI, CABLE  DATA. 

Ohm's  law  is  described  in  such  plain  and  simple  language 
that  one  cannot  fail  to  clearly  understand  it. 

Pages,  Size  5x7^  in,    Sent,  prepaid,  on  receipt  of  price,  $1.00. 

^'"eSr  CHICAGO. 


ELECTRICIAN  PUBLISHING  CO. 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages,   MO  Illustrations.     Fle:(ible    Cloth   Binding.    Size  of  Type  Pace 
5  1-3x3  inches.     Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publishing:  Co., 

510  Marquette  Building,  CHICAQO. 


CEDAR  POLES  ?E^'^^,^i.^""^  idaho  cedar  poles 

UL-Ufill     I    ULkU     AND    SIZES  .  .  .  -  .H       LOW  PRICES     ■  oNn  LPNnrufi  a  specialty. 


SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPMENT    A    SPECIALTY. 


LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

YARDS-  J  "****0- 

YARDS.  1  MOMTAMA. 


k.  I,  WHITMORE,   230-31-32  Lumber  Exchange,  Minneapolis.  Minn  H  WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 
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STANDARD    TIE    COMPANY,  1217-23  Chamber  of  Commerce,  Detroit,  Mich. 


Maybe  we  talk  a  little  strong  regarding  prompt  shipment  of  Pole3  and -Ties,   but  let   ua 
explain. 

We  "follow  up"  every  or<der  with  the  railways  until  we  get  the  car. 
We  "follow  up"  every  car  from  junction  to  junction  until  you  receive  it. 
Won't  you  "follow  up"  the  suggestion  and  write  us  for  prices  ? 
Let  us  hear  from  you. 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan. 

Pittsburgh  Agents,  Tipper  &  Patton,  B09  Empire  BIdg. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINEAND  FIR. 


SPECIAL   CROSS   ARMS 


Long  leaf  yellow  pine,  any  size  or  length.      Also  ALL  HEART  cross  ties,  oak  and  locust 
pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furnish  100  or  100,000  promptly. 

R  R  AKERs.  Manager      LEWIS  LUMBER.&  MFG.  CO.,  Hattiesburg,  Miss. 


GUY  STUBS 
AND   POSTS 


CHESTNUT  POLES 

Large  stock.    We  solicit  special  orders  where  heavy  duty  Is  demanded. 
Can  ship  promptly  from  our  yards  here. 

THE   MEDORA   MILLING  CO.,       Medora,  Ind. 


SXEDARPOLESp 

All  Lengths ANosizES 


w 


LindsleyBros  <2o.  I,\v. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  I2li-i£-l3  Marquetfe  Building 

CHICAGO. 


YARDS  -  NEW  OUfcUTH./VUNN.-  F1.00DWOOD,  MINN.  -  WEIXERS.MINN. 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING  COMPANY, 

610  Marquette  BIdg.,  CHICAGO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 iO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Prices. 


POLE  DEALERS  ADVERTISINb 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chrcago. 
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ANNOUNCEMENT 


To  Users  of  inoantiescent  Lamps 


We  are  advised  that  circulars  are  being  sent  out  by  competing 
companies  to  certain  dealers  alleging  that  lamps  not  of  their 
manufacture  infringe  certain  patents.  We  desire  to  assure  you 
that  we  will  at  our  own  expense  defend  any  or  all  suits  or  proceed- 
ings that  may  be  instituted  against  you  for  the  infringement,  or 
alleged  infringement  of  any  patent  or  patents  by  reason  of  the  sale 
or  use  of  any  of  the  Sawyer-Man  incandescent  lamps,  provided  you 
will  kindly  notify  us  in  writing  of  the  institution  of  suit  or  proceed- 
ings, in  order  to  permit  our  counsel  to  act  effectively. 

The  Sawyer-Man  Electric  Company  is  one  of  the  oldest 
electric  companies  in  this  country  engaged  in  the  manufacture  of 
incandescent  lamps  and  the  owner  of  a  number  of  basic  patents 
under  which  other  companies  are  manufacturing  lamps. 

In  this  connection  we  wish  to  advise  you  that  recent  impor- 
tant developments  in  the  art  of  incandescent  lamp  making  enable 
this  company  to  place  upon  the  market  at  this  time  lamps  possess- 
ing mechanical  and  electrical  features  which  are  superior  to  the 
product  of  any  other  company. 


Sawyer^ Man  Electric 
Company 

510-530    WEST  23rd  STREET,    NEW    YORK 
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SOMETHING   NEW 


IIM     IVI 


T 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  efFect- 
.ive  means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


i 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plane  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
fa  oardp. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

^•1?."C"™  ONE  DOLLAR. 

No   technicalities.  Substantially  bound   in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


FORT  WAYNE 
ELECTRIC  WORK 

"WOOD"  LIGHTJflfi  AND  POWER  SYSTEMS 


High-Crade  Arc  Lamps 
For  Street  Lighting 

FO  R.  M    c 


These  Lak.mps  maLy  be  equipped 
with  either  single  or  double  globe 
with  or  \vithout  reflector  u'ithout 
aLny  eLdditional  parts  or  changes 

"TKe  Best  Lairvps  on  the 
market "  tersely  expresses 
tKe  verdict  of  many  central 
station  men  who  have  been 
in  a  position,  to  compare 
these   with   the    others 

For  at.  short  time 

shipments  can  be  msLde 

direct  from  stock 

If  merely  InvestigaLting,  send  for  Bulletin 
1026  for  direct  current  or  Bulletiiv  1052.  for 
BLltern&.tlnt        current       laLmp       descriptions 


Main  OtTlce  and  Factory-FORT  WAYNE,  IHD. 
Branch  OfTlces  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCI-r.'> 
NATI,  GRAND  RAPIDS,  CHICAGO,  ST.  PAUL. 
ST.  LOUIS,    SAN  FRANCISCO,    YOKOHAMA. 
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ILLIS-GHALlillERS  CO., 

CHICAGO,  U.  S.  A. 

Sole  Builder* 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER   PUMPS    AND   AIR    COMPRESSORS. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washeri 
and  Packings.    Patent  insulating  Cleats. 


MANTTPACrnHED  BY 


THE  KARTAVEIT  MANUFACTURING  CO.  Wilnilngtoa,  Q|L 


VULCANIZED  FIBRE 

Highest  grades  {or  electrical  insulation  and  mccbanical  patfoati,  in  slieetif 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANiZEP  FIBRE  CO.,  -   Wilmington,  Pel. 

WIRES  ^GABLES 

HIGH-GRADE.  RUBBER-COVERED,  WEATHER-PROOr 

Magnet.  Otpice,  Annunciator  Wibb. 

HAZARD  MANUFACTURING  CO., 


General  Ofticr  and  Works. 
Wilke&barre.  Ha. 


Kew  York  Office, 
50  Uey  St. 


Chicago  Oppicb, 
1024  Marquette  Bldg, 


Wocrrerv 


Ahernator 


EXPERIENCE 

Sheds  new  light  on  the 

Warren 
Alternators 


Discovering  their  attributes  for 
safe,  economical  and  efficient 
operation. 

If  you  are  to  replace  a  macliine 
lliat  is  loo  small,  or  one  tliat  you 
have  found  inefficient,  investi- 
gate tlie  W.AKI^EN  ALTER- 
NATOR. 


'^ENJ^TWcSp.^. 


S&.nd\j9ky^  O. 


STURTEVANT 
ELECTRIC    FANS 

AR.E  SPECIALLY  DESIGNED. 


Our  immense  variety  in  styles  and  sizes  of  Electric 

Motors  makes  it  possible  for  us  to  construct  high  or 

low  pressure  electric  fans  in  great   diversity  to  meet 

any  possible  conditions. 

Motors  are  built  of  enclosed  or  open  types,  according 

to  the  amount  of  dust  and  moisture  in  surrounding 

atmosphere. 


B.  F.  STURTEVANT  CO. 

185  BOSTON.  MASS. 

New  York.        Philadelphia..        Chicago.        London. 


L^TE^y^T 


^eo  :bb= 


ArmovEV 


This  meBLns 


—YOST- 
SOCKETS 

meet  e,.!! 

CODE 
REQUIREMENTS 

Do  you  OLppreciate  the 
importaLfxc*     of     thi*7 

Have  yo\i  our  Booklet  7 


Yost  Electric 
Mfg.  Co. 


Toledo.  Ohio 


U.  S.  A. 


iBlackOiainQnd  File  Works  ^ 


■Jl?  PAS.?'  rs    KVEMT  LEAIVING-  HAHDITAJH!   - 

THB  t'S'SXjr.D  STATES  AND  CAXADA.  f^  j 

"sas-^'w    ft  nil  nil  LIU'        ^; 


v^ 


HI  A,    PA. 


OMPANY, 


-.'^^•^^^^^^^^^^^ 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    AND    BRANCHES- 


NSK  Villi 


Chicago  Cleveland  San  Francises  Fhllsdelphli  Atltnli 


Vol.  niI7,     $3.00  Per  Aihui. 


CHICAGO,  APRIL  9,  1904. 


10  Cents  a  Copy. 


0.15, 


IIUIDI     CV  INSULATED 

Jlwlr   kibA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^""r."hixs6n°"^'      T^fie  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT, 
H.    R.    HIXSON, 

1144  Monadnock  Block.  CHICAGO 


!»»»— l*aris  JUxposltion, 
Hedal  for  Bobber  Lnsnlation. 

1893- World's  Fair, 
Sledal  for  Knbber  Insolation. 


TRADE  MARIb 


THE  STANDARD  FOB 

BVBBFB  IHTSlTtATIOW. 

Sole  Manufacturers  of 


Okoniie  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""pr^-  Wires. 
THE  OKONITE  CO.,  Ltd 


S'r;lnS>^"e%.[«-»9er..        253  Broadwaj.  Nbw  Yorfc.       s.".-7-.f>."?»"-s?!':'8«p'- 


W.  H.Hodglns.'secy. 


IHDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONB,  TBLBORAPH  AND  FIRB  ALARM  CABLBS. 

All  Wires  are  tested  el  Factory.  JOKESBORO,  INDi, 


IMOI 


\A/IR 


"Climax"  "Adlvance" 

For  High-resistance  Work.  For  Measuring  Instruments. 

SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 


DRIVER-HARRIS  WIRE  CO., 


Harrison  (Newark).  N.  J. 


FIBRE  CONDUIT 

FOR  UNDERGROUND  WIRES  OF  HIGH  OR  LOW  POTENTIALS 

THE  FIBRE  CONDUIT  CO.  CHICAGO  OFFICE 

Orangeburg,  N.  Y. I  760  Monadnock  BIdg. 


SINGLE     AND    POLY  PHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


National 

India 
Rubber  Co.'a 

RUBBER  COVERED 
ES     Xk.rilD     ^iBkBI_KS. 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard, 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

Bs'BARCLAY'sJREEf.  "I^"  O"**!*  ^nd  Factory,  TRENTON.  M.  lb 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


THOUSANDS  IN  USE. 

Motors,  Ya  h.  p.  to  100  h.  p. 
.         Uynamos,  1  k.  w.  to  75  k.  w. 
\    HIgbest  Quality.     Reuonable  Price. 
}    THE  HOBART  ELECTRIC  MFG.  CO. 

-^  TROY.  OHIO. 


^ 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Praadsco. 


ESTABLISHED 


18    9  4 

AMERICAN  ELECTRICAL  HEATER  CO. 


DETROIT,    MICH. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEIi  OrXIiET  AND  JimrCTIOIf  BOXES, 
IBTf^TCHBGABBS,   PAXFI.    BOABDS,   SWITCHES,   ETCl 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


•  6  C.  p.  Horizontal  are  14  C.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE   COIL    DOES    IT-IT'S    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  EfFiciency. 
SHELBY      USEFUL      LIGHT      LAMPS. 


THE 


Pat.   Oct.  20,     1900. 
A   TRIAL   WILL    PROVE    OUR    CLAIMS. 

SHELBY  ELECTRIC  CO.,  SHELBY, 


O. 


WESTIIN  ElBcMDal  \n\n\m\  Co., 

^^  •■■i^  Waverly  Park,    NEWARK,    N.  J. 

THE  WESTON  STANDARD  PORTABLE 

DIRECT  READING 
Voltmeters  and  Wattmeters 


Alternating  and  Direct  Cnrrent  Circnits 

Are  the  only  standard  portable  instruments  of 
the  type  deserving  this  name. 
Write  for  Circular  and  Price  List, 

BERLIN— European  Weston    Electrical    Instrument    Co. 
Rltterstrasse  No.  88. 

LONDON— Elliott  Bros.,  Century  Works,  Levvisham. 
B»l??/^„1?»'«e?"Xr''Al"rnS*t:  ''*'"*■  FRANCE-E.  H  Cadiot,  12  Rue  St.  Georges. 
ins  and  Direct-  Cnrrent  Circnits.    NEW  YORK  OFFICE— 74.  Cortlandt  St. 


"Union"  Outlet  Switch  Boxes 


PATENTS    PENDING 


STYLE  B. 

'•  Union"  Switch  Box.  This 
■tylefitsEectangtiiar  Push  But- 
toa  Switches  and  Eecepiacies 
having  connections  3M'  c.  to  c. 
Dimensions  nn.ier  switch  plate, 
4-8*  X  2";  outside  dimensions 
at  bottom,  3^'  i^  -  ;  InsidB 
depth.2.^*. 


"Union"  boxes  will  take  all  well-known  Push-Button  Switches,  including- 
"Perkins,"  "G.  I.."  "  C.  &  S.,"  "  H.  &  H.,"  "  Di.imond  H.,"  etc.;  also  most 
of  the  Flush  Receptacles  in  common  use.     Manufactured  by 

CHICAGO  FUSE  WIRE  <&,  MFC.  CO. 


368  Dearborn  St..  Chicago. 


863  Iroadway,  New  York. 


187  Pratt  It,  Buffalo, 
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A  S  the  only  electrical  journal  in  the  West  the  WESTERN 
^^  ELECTRICIAN  has  taken  particular  interest  in  the 
development  of  and  preparations  for  the  Louisiana  Exposition 
in  St.  Louis.  We  have  published  from  time  to  time  accounts 
of  the  great  work  in  progress  to  make  this  exposition  the 
largest  and  most  successful  ever  held.  In  pursuance  of  this 
object  we  have  already  published  more  about  the  electrical  and 
allied  features  of  the  exposition  than  any  other  electrical  paper. 

But  now  that  the  opening  of  the  exposition  is  near  at 
hand  we  have  determined  to  publish  a  special  St.  Louis  Expo- 
sition Number.  This  number  will  be  dated  April  t6th,  and 
preparations  for  it  have  been  under  way  for  some  time.  A  well- 
trained,  enterprising  representative  is  on  the  ground  gathering 
the  necessary  material,  and  the  various  features  of  this  special 
number  will  give  the  reader  in  an  especially  attractive  way  a 
good  idea  of  the  general  scope  of  the  exposition,  with  particular 
emphasis  on  the  electrical  and  mechanical  features.  We  hope 
to  present  data  which  among  other  things  will  serve  as  a  guide 
to  all  who  may  desire  to  know  what  visitors  may  expect  to  see 
at  the  exposition. 

The  shrewd  advertiser  will  readily  see  that  this  will  be  a 
most  valuable  and  important  number,  as  it  will  be  kept  and 
constantly  referred  to.  Your  best  business  interests,  therefore, 
demand  a  representation  in  the  advertising  columns  of  this 
number,  and  we  hope  to  receive  your  order  and  copy  for  a  large 
attractive  announcement  by  first  mail.  This  number  will  be 
distributed  at  the  opening  of  the  Exposition. 


ALMOST  READY  FOR  THE  PRESS. 


Last  Form  Closes  April  1 3th. 
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TheElectric  StorageBatteryGo 


MANUFACTURER    OF   THE 


PHILADELPHIA 


'Cbloribc  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


PniOE   LiaT*   AND   BCaCRIPTlVK   BULLETINS   FOHWARDCD  UPON   nCttUEST. 


-SALES  OFFICBS 


Philadelphia,  Nbtv  Yoek,  Boston,  Chicago, 

Allegheny  Ave.       100  Broadway.       60  State  St.      Marquette  Eldff. 
andlStliSt. 


St.  Lodib,  San  Fbahcisco,        Cleveland,  Canada,  Havana,  Cuba, 

Walnwright  Bldg.  Eialto  Bldg.         Citizens' Bldg.         Canadian  Geoeral        G.  F.  Greenwood.  Manager, 

Electric  Co.,  Ltd.  Toronto  34  EmpedraJo  St. 


];     Sheet  Brass,    mi   Temperm 

Brass  and  Bronze  Drill  Rods 

Brass    and    Copper    Wire 

German  Silver  Sheet  and  Rod 
Brazed  and  Seamless  Tubing 


:':     Eaale   Bfand    Coppar  mreta  ana  aun-m 

Mtmmsa^^     I9tt44^      Oeak  Marrow,  Broad  MIddIo, 
grass    auns,    ^^„  ripped  and  Watar  Cloaal 


Brass  and  iron  Jack  Chain,  Brass  Safety  Ohain,  EtCm   \ 

Cataloguaa  on  Application 


%       THE  PLUME  &  ATWOOD  MFG.  CO. 

J     Horn  York 
^  lll-M- 


»4«^i.^*»* 


Boalen  San  Franclaco  Chicago     ■  ■ 

1 1 1  ^^  1 1 1  I  ^™    1 1 1  ^™    1 1 1  ^^  1 1 1  —I  I  1 1 1 4»»J 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  ihe  result  of  five  years'  experimental  work,  including  a  working'  test  of  a  full  year, 
this  system  Is  now  put  on  the  market  as  belofj  equal  as  regards  speed  and  reliability  to  man- 
ually operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid 
whose  resistance  1b  lowered  by  the  beating  effect  of  the  electric  waves.  As  It  is  approxi- 
mately twenty-flve  to  lifty  times  as  sensitive  as  the  Soiari  coherer,  and  is  iidmirably  adapted 
to  sharp  tunlnj,',  much  less  energy  is  needed  for  a  given  distance,  anddifliculties  from  atmos- 
pheric disturbances  and  inierference  can  he  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  compaoy  and  the  operation  of 
the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  ard 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  working  over 
longer  distances  supplied  at  short  notice,  Sets  can  bv  tested  by  purchaser  before  deliTery 
between  the  company  test  stations,  approximately  ninety  miles  over  land,  or  betweem  the 
company's  marine  stations. 

THE  NATIONAL  ELECTRIC  SIGNALLING  CO. 

1737  Riggs  Place,  Washington,  D.  C. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  5IZB  OR 

CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 

LEATHER  PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


CARBONS 

GONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


HANSON  &TUNELIUS  MACHINE  CO. 

DeHlgnere  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES  SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF   HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


BAKE:R&OOIVII»ANY,lnc, 

ARTISANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New    York    OfTlce:     130    Liberty    St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS 


Adams-Bagnall  Electric  Co..— 
Akron  Electrical  M  fg.  Co ....  13 

Allen  Company,  L.  B 13 

Allls-Chalmers  Company...  24 

Alphaduct  Mfg.  Co 15 

American  Battery  Co — 

American  Circular  Loom  Co.  1 
American  Conduit  Company.  7 

Amer.  District  Steam  Co 15 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co 16 

American  Electrical  Works..  13 
American  Stone  Conduit  Co. .  7 
Arnold  ElecPower  Stat.  Co. .19 
Automatic  Electric  Co .16 

Babcock  <t  Wilcox  Co 17 

Bain,  For^e 13 

Baker  A  Company 3 

Baker  &  Co.,  W.  E 19 

Barnett  Company,  G.  A  H 24 

Beardslee  Chandelier  Mfg. Co.— 

Berthold  &  Jennings 21 

Big  Pour  Route 20 

Boseert  El.  Construction  Co. .  l 

Brooks,  Hall  L 20 

Brown  Construction  Co.,  J.L.19 
Brown  Electrical   Construc- 
tion Co 19 

Bryan-Marsh  Company — 

Bryan,  Wm.  H I9 

Buckeye  Electric  Company..— 

Bullock  Elec.  Mfg.  Co 24 

Buiterfleld,  J.  F 19 

Byllesby  &  Co.,  H.  M I9 

Byrne  Const.  Co.,  M.  P 16 

Cfcmey  Bios.  Co 21 

Centrel  Electric  Co 5 

Cent.  Stat.  Improvement  Co..  14 

Century  Electric  Co 5 

Chicago  Die  A  Electric  Co..  .20 
Chicago  BdlBon  Co 4,  l* 


Chic.  Fuse  Wire  A  Mfg.  Go. . .   1 

Chicago  Glass  Novelty  Co — 

Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Clark  Wlrel.TelA  Tel  Co.,T.  E.  17 
Columbia  Incand.  Lamp  Co..— 
Columbus  Storage  Bat'ryCo. — 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 5 

CoolldgeCo.,  Marshall  H.... 21 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company..  5 

Crouse-HInds  Co 20 

Crowe  Metal  Mfg.  Co 12 

Cutler-Hammer  MCg.  Co 4 

Cutter  Elec.  A  Mfg.Company  i 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.WkB.  18 

Diamond  Meter  Company 16 

Dickey-Sutton  Carbon  Co 10 

Dixon  Crucible  Co. ,  Joseph . .  18 
Drake  A  Co.,  Frederick  J....  13 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Jlfg.  Co 23 

Dustin  Co.,  Chas.  E 14 

Edison  DecoratlTe  A  Minia- 
ture Lamp  Departm't 12 

Edison  Mfg.Company 12 

Edwards  &  Co 15 

Egan,  J.  J le 

Eldredge  Elec.  Mfg.  Co 13 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co 12 

Electric  Storage  Battery  Co . .  3 
Electrician  Pub.  Company ...  23 

Pahnestock  Tranamitter  Co...- 

Fibre  Conduit  Co i 

"For  Sale" Advertisements..  14 


Ft.  Wayne  Elec.  Works.,  Inc.23 
Fostoria    Incand.   Lamp  Co.— 

Fowler,  John  H 21 

Fowler-Jacobs  Company 21 

FreemanACo.,  Ernest 19 

General  Electric  Co 8-9- 1 1 

General  Engineering  Co.The.l9 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co....— 

Glascock  Patent  Co 14 

Gould  Storage  Battery  Co....  6 

Gradstone  A  Co.,  M 7 

Gt.West.Smelt.AReflnlngCo.— 
Green  Fuel  Economizer  Co.  18 
Gregory  Electric  Company  ..14 

Haller  Machine  Co — 

Hanson  A  Tunelius  Mach.Co.  3 

Hart  Mfg.  Co 15 

Hartford   Steam    Boiler    In- 
spection A  Insurance  Co.. . — 
Hazard  Manufacturing  Co.  ..— 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company,,  l 

Hoffman,  G.  W 14 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co 12 

Hornaday,  J.  P.  A  Co 19 

Humphrey.  Henry  H 19 

Illinois  Central  Ry 20 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co. . .  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  TeL Mfg.  Co.  ..16 
Ithaca  Elec.  Novelty  Co 13 

Jackson,  D.  C.  A  W.  B 19 

Jeffrey  Manufacturing  Co IS 

Jewell  Electrical  Inst.  Co — 


Johns-Manville  Co.,  H.  W...10 
Johnston,  Thomas  J ...13 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 17,  21 

Kester  Elect.  Mfg.  Co 16 

Klein  A  Sons,  Mathias 12 

Kohler  Brothers 19 

Kuhlman  Electric  Co l 

Lang  Electric  Co..  The  J — 

Leather  Preserv.  M.  Corp 3 

Leffel  A  Co.,  James 18 

Lewis  Lumber  A  Mfg.  Co... .21 
Lindsley  Brothers  Company.. 21 

Load's  Sons  Co.,  H.  M — 

Lowell  Model  Co — 

M  achado  A  Roller — 

Maltby  Lumber  Company..  .21 

Manhattan  El. Supply  Co 7 

Manroes,  F.  N — 

Marinette  Gas  Engine  Co 18 

Matthews  A  Bros..  W.  K 13 

McLennan  &  Company,  E....12 

McLeod,  WardACo 18 

Mechanical  Appliance  C» 13 

Mica  Insulator  Company — 

Miscellaneous  Advs ]4 

Monarch  Fire  AppL  Co — 

Monon  Railroad 19 

Monson  Burmah  Slate  Co 19 

Moon  Mfg.  Co.,  The — 

Mueller  Company.  William..  21 
Munsell  A  Co.,  Eugene 12 

National  Carbon  Oo 10 

National  Electric  Co 4 

National  Elec.  Signalling  Co.  3 
National  India  Rubber  Co....  I 
National  Tel.  Supply  Co. 


New  England  Butt  Co 15 

New  York  Ins.  AVlre  Co 15 

Northern  Elecfl  Mfg.  Co 11 

Northwestern  Electric  Co — 

Norton  Elec'l  Instrument  Co.— 

Okoulte  Company,  The l 

Olds  Gasoline  Engine  Works  13 

Pacific  Coast  Pole  Co SO 

PageAHlll  Co 21 

Paragon  Fan  A  Motor  Co — 

Pardrldge  Shade  A  Refl.  Co.  — 

Pass  A  Seymour  Inc 4 

Perkins  Elec  Switch  Mfg.  Co— 

Phelan,  D.  W 21 

Phillips,  Eugene  F 13 

Phillips  Insulated  Wire  Co. .13 

Phoenix  Glass  Company — 

Phosphor-Bronze  S.  Co 18 

PIgnolet,  L.  M 12 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co 7 

Pittsburg  A  L.  S.  Iron  Co 21 

Plume  A  AtwoodMfg.  Co....  3 

Porter  Cedar  Company 21 

Prometheus  Elec.  Co 5 

Railway    A  Electric  Equip- 
ment Co 14 

Relsinger,  Hugo ii 

Reynolds  ELFlasherMfg.Co.  i 

Roebling's  Sons  Co. ,  J.  A 24 

Ruebel-Schwedtmann-Wells.l9 

Safety  Ins.  Wire  A  Cable  Co.  24 

Sargent  A  Lundy — 

Sawyer-Man  Electric  Co  — 

Schott.W.H 19 

Seaman,  J.  H 15 

Shelby  Electric  Company  ...  1 
Simplex  Electrical  Co.,  The..  1 

Simplex  Elec.  Heating  Co 7 

Sprague  Electric  Company...  11 


Standard  Elec'l  Mfg.  Co 15 

Standard  Tie  Company — 

Standard  Cnderg.  Cable  Co..— 
Standard  Vitrified  ConduitCo  7 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 19 

Sterling  A  Son,  W.  C 21 

Sterling  Electrical  Mfg.  Co. .13 
Sterling  Varnish  Co.,  The....  7 

Stow  Mfg.  Company is 

Stromberg-Carlson  TeL  Mfg. 

Company 17 

Sturtevant  Company.  B.  F..  24 
Swedish- American  Tel.  Co.  .— 

Tod  Company,  William 18 

Torrey  Cedar  Company 20 

Trumbull  Elec.  Co — 

Valentine-Clark  Co.,  The  ...— 
Van  Winkle,  Edward...'.  ,...19 
Varley  Duplex  Magnet  Co..  .14 
Vulcanized  Fiber  Company. .  24 

Wagner  Electric  Mfg.  Co 16 

Walker  Electric  Co — 

Walsn's  Sons  A  Company h 

Warren  Elec  Mfg.  Co 15 

Wesco  Supply  Co 12 

Western  Electric  Company...— 

Western  EL  Supply  Co — 

Western  Lxxmber  A  Pole  Co.. 20 
Westinghouse      Electric     A 

Manufacturing  Co 22 

Weston  Electrical  Inst.  Co...  1 

Whltmore.  A.  E 20 

WilmerdLng,  aH — 

Wisconsin  Central  By 20 

Woolley  Fdv.  A  Jlach.  Wfci..l8 
Worcester  Company,  C.  H....20 


For    Ol^ssiifxecS.    Ixic3.e:3E    of    .A.ca.^v-eirtlsex:xiexx1:s     See    i*a.s®     ^» 


Tost  Electric  Mfg.  Co. 


. 10-12 


WESTERN    ELECTRICIAN 


April  9,  1904 


MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


■  Go. 


National 
Electric   Company 

builders  of  high-grade  Electrical  Machinery  for 
LIOHTINO,  POWER  and  RAILWAY  SERVICE 


Modern  Design  Accurate  Construction 

Superior  Performance 

General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  135  Broadway 
CHICAQO:  Old  Colony  Buildiog 
PITTSBURG:  Qellatly  &  Co. 
SEATTLE  &  s  Kilbourne  & 

SAN  FRANCISCO  ')     Clark  Co. 


ANNOUNCEMENT 

We  have  ready  for  delivery  the  new  P.   6t  S.   Concealed  Fuseless 

Rosette.    National  Code. 

SEND  FOR  PRICES  AND  DESCRIPTIVE  CIRCULAR. 


NEW    YORK. 


SOL  V  AY,    N  .    Y. 

BOSTON.  CHICACO. 


SAN     FRANCISCO. 


April  9,   1904 


WESTERN    ELECTRICIAN 


TRADE  MARK 


SAVE 


MONEY  -  TIME  -  TROUBLE 
BUY  "OKONITE" 


^vXvA  €lairirCjmtjntttg, 


264-266-268-270  FIFTH  AVENUE 
CHICAGO^  ILLINOIS 


PROMETHEUS 

ELECTRIC    HEATING   and 
COOKING    APPARATUS 

Send  for  Catalogue  and  Price  List 

THE  PROMETHEUS  ELECTRIC  CO. 

39  CORTLANDT  STREET  NEW  YORK 


CROCKER-WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N,  J. 

Bfanch  Offices  in  all  Pfincipal  Cities 


A  simple  and  efficient  brusli- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  OviicZb      iJENrL-icY  bi:ii,DiNG 

NEWARK,   N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition.  1900,  Buffalo,  1001 


IF 


A   BREEZE 

IS  WHAT  YOU  WANT 


^ 


Our  Pillsbury  A.  C. 
Ceiling  Fan 

will  stir  more  air  than  any  other  A.  C,  Fan  on  the 
market.  Better  order  now  for  you  will  need  them 
soon. 

CENTURY  ELECTRIC  CO., 


1007-9-11  Locust  St., 


St.  Louis,  Mo. 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


(D 


Recording  Wattmeters  For  Alternating  Current  Circuits 


'Li-OA-riNG 
IN   AIR 


(D 


>-r    REVEIMUI 
NO    F-RICTION 
N^    \A/EAR 


(S) 


PACIFIC  COAST 

INO.  MARTIN  i  00.,  -         San  Francisco 

Colorado,  Idaho,  Montana,  Wyoming,  New 
I    Mexico,  Utah, 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Oanver. 


STANLEY  INSTRUMENT  COMPANY 

Gt.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  des  llaiiens, 

Paris,  France. 


WESTERN    ELECTRICIAN 


April  9,  1904 


NEW    YORK. 

Storage  Battery  Installations 


■FOR- 


RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 
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D.  &  W.  Fuse  Company. 

Klectrlc  Appliance  Co. 

Johns-Manvllle  Co..  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Eiectnc  Company. 

Western  Elect.  Supply  Co. 
Generators. 

AK.ron  Electrical  Mfg.  Co. 
Qlobes,    Reflectors    and 
(Shades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

McLeod,  Ward  &  Co. 

Pardrldge  Shade  A  Refi.  Co. 

Phcenli  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Crraphite  Specialties. 

DUon  Crucible  Co.,  Jos. 

Holmes  Fib  re-Graphite  Co. 


Heatinar  (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Aeatine     and    T«ntilat- 
inff  Appaxvtus. 

Sturtevant  Co.,  B.  F. 

Holders,  Inc.  Ijunps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  A  Insurance. 

Hartford   Steam    Boiler   In- 
spection A,  Insurance  Co. 

Insnlatinc  iHaehlneiy. 

Hanson  A  Tunellus  Mach.Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing JHaterials. 

Akron  Electrical  Mfg.  Co. 

American  Elecirlcal^^WoricB. 

central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc  Arc  Light  Co. 

Indiana  Rnb.  ft  Ina.  wir«  Co. 

Johns  Manvllle  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  4  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phllllpa  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vltrlfled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulc^zed  Fibre  Co. 

Wesco  Supply  Co. 

Western  Eiectnc  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Junction  Boxes. 

Bossert  Elect.  Const.  Co 

General  Inc.  Arc  Light  Co. 
Lamps.  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wka.,  Inc 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwel!  Manufacturing  Co. 

Manhattan  Elec  Supply  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  ft  Mfg.  Co. 
liWnps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Ediaon  Co. 

GaUUDDla  Incan.  Lamp  Co. 

Efflson  Decorative  ft  Minia- 
ture Lamp  Dept. 

Eleciric  Appliance  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

Q.eneral  Inc  Arc  Light  Co. 

Sawver-Man  Elec.  Co. 

Shelby  Electric  Co. 

Standard  Elec'l  Mfe.  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

i^amps.      Incandescent— 
Replacers  A  Cleaners. 

Inc.  El.  Lt.   Manipulator  Co. 
Letters,  Metal 

Haller  Machine  Co. 

I4shtnim;  Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
Western  Electric  Co. 

Ijinemen*s  Climbers. 

Klein  ft  Sons.  Mathlas. 
Magnet  W^ires. 

(See  Wires  and  Cables.) 

ntechauioal  Draft. 

SturteTant  Co.,  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  &  Co.,  Eugene. 

T»ffi,^ipg  AjspiwatuSt  Elec. 

Crocker- ViTieeler  Company. 
General  Electric  Co. 


'     Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  £1.  &  Mfg.  Co. 

Motors.  (See  Dynamos    and 

Motors). 
Xame  Plates. 

Crowe  Metal  Mfg.  Co. 
Nippers  and  Pliers. 

Kiein  &  Sons,  Mathlas. 

Xoveitien.  Glass.  Eleeri. 

Chicago  Glass  Novelty  Co. 
Ithaca  Elect'l  Novelty  C'o. 

Patent  Attorneys. 

Bain.  For^e. 
Glascock  Patent  Co. 
Johnston,  Tbom&s  J. 

Phosphor  Bronxie. 

Phosphor  Bronze3m.Co..Ltd. 

Platinum. 

Baker  ft  Company. 

PolQ0  and  Ties. 

Berthold  &  Jennings. 
Brooks,  Uall  L. 
Carney  Bros.  Co. 
CooUdge  Co.,  Marshall  II. 
Fowler,  John  H. 
Fowler-Jacoba  Company. 
Kelloge  Switch,  ft  Sup.  Co. 
Lewis  Lumber  &  Mfg  Co. 
Llndaiey  Broa,  Co. 
Loua's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Medora  Jllllln;,'  Co. 
Mueller  Company.  William. 
Pacific  Coast  Pole  Co. 
Page  &  Hill  Company. 
Pbelan,  D.  W. 
Pittsburg  ft  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Standard  Tie  Company. 
Sterling  &  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  &  Pole  Co. 
Whltmore,  A.  E. 
Worcester  Ck).,  C.  H 

Polish  (Metal). 

Allen  Co..  Inc.,  L.  B. 
Hoffman,  Geo.  w. 

Poiv'er  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gt  West.Smelt.ft  Refining  Co 
Re  -  TVindine— Rep  airs. 

Chicago  Ediaon  Co. 

Gregory  Electric  Co. 

Northwestern  Electric  Co. 
Rheostats. 

Cuiler-Eanamer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Western  Electric  Co. 

Weatlnghonse  El.  &  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Secoad-Hand  Mach*y. 

Cent-  Slat,  improvement  Co. 
Dustln  Co,,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  &  Bro..  W.  N. 
Northwestern  Electric  Co. 
Railwav  A  Elec.  Equipment 

Co. 
Walsh's  Sons  &  Co. 
Sheet  Brass  and  Copper. 

Plume  A  Alwood  Mfg.  Co. 
Siens,  Electric 

Haller  Machine  Co. 
Slate. 

Monson  Burmah  Slate  Co. 
Sockets  &  Receptacles. 
Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 
Solderine    Sticks,  Salts 
and  Paste. 
Allen  Co,,  L.  B. 
Crescent  Co. 
Kesier  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speaklns  Tubes. 
Central  Electaic  Co. 
Edwards  A  Co. 


.A.ci've:irt:lse£tnex3.'ts    (See    I*^g:^ 


Electric  Appliance  Co. 
Manhattan  Elec.  SupplyCo. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Snnply  Co. 

Specialties,  Electrical 
Mfr£4    and  Designers 

Haller  Machine  Co. 

Speed  Indicators. 

Weston  Electrical  Inst-  Co. 
Storage  Batteries. 

American  ^ttery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,  General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Go. 
Gfeneral  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supplv  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

S^'itchboards. 

Crouse-Hlnds  Co. 
Gen.  Incand.  ire  Light  Co. 
J.  Lang  Electric  Co. 
Walker  Electric  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 

Automatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.  Ck>. 

Kellogg  Switcntj.  a  sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co  ,  The. 

National  Elec,  SlgnaUing  Co. 

Stromberg-CansonTeLM.Co. 

Swedish-American  TeL  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Tools. 

K}eln  ft  Sons,  Mathlaa 

Western  Electric  Co. 
Transfbrmers. 

Central  Electric  Company. 

Crocker-Wheeler  (Company. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Ca 

Qxegors  Electric  Ca 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

western  Elec  Supply  Co. 

Westinghouse  El.  ft  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  ft  Mfg.  Co 

Turbines.  Water  n'h  eels 

Leffel  4  Co.,  Jas. 
Tamiahes. 

Sterling  Varnish  Co. 

Tulcanized  Fibre. 

Vulcanized  Fibre  Oo, 

\FlrelessTel.Apparatns. 

Clark  Wlrel.Telft  Tel.  Co., T.E. 
National  Elec  Signalling  Co. 

Wires  and  Cables— Mac- 
net  Wlrc^ 

Amerlcajj  Electrical  Works. 
Central  Electric  Co. 
Chicago  Insulated  wire  Co. 
Crescent  ins.  Wire  A  Obi.  Co. 
Electric  Ajjpllance  Co. 
General  Erectric  Co. 
Hazard  Manufacturlog  Co. 
Indiana  Rub.  ft  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
KeUogg  Switch,  ft  SupL  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo 
Okonlte  Co.,  The 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co. 
Roebllng's  Sons  Co.  J.  A. 
Safety  Ins.  Wire  ft  CAble  Co 
Simplex  Electrical  Co. 
Standard  Undergroiuid  C.  Co. 
Wesco  Supply  <.o. 
Western  jaectrlc  Company. 
I     Weetem  BLeo.  Supply  Co. 
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BITUMINIZED    FIBER  CONDUIT. 

FOR    ELECTRICAL    UNDERGROUND    COIMSTRUCTiON 
ELECTROLYSIS    PROOF— WATERPROOF. 


(Copv.)  General  Electric  Company, 

San  Francisco  Office,  Crossley  Bldg., 

March  19.  1904. 
Mr.George  H.  Barker,  Vice-President, 
Anierican  Conduit  Co., 

170  Broadway,  New  York,  N.  Y. 

Dear  Sir; — 

We  have  used  the  Bituminized  Fiber  Conduit  for  ducts  in 
manyhiglr  potential  stations  and  consider  it  an  ideal  conduit  for 
high  potential  work. 

The  conduit  can  be  made  absolutely  waterproof  and  is 
easy  to  handle,  and  possesses  in  itself  an  extremely  high  in- 
sulation. 

We  have  recommended  it  to  all  our  customers  for  this 

class  of  work. 

Yours  very  truly, 

(Signed)  J.  A.  Lighthipe, 

Engr.  San  Francisco  Office. 


A  smooth  laminated  insulator  of  unchanging  durability. 

Forms  a  continuous  sealed  duct  from  manhole  to  man- 
hole, impervious  to  moisture  and  through  which  leaking  gas 
cannot  penetrate. 

There  has  never  been  a  gas  explosion  in  our  conduits, 
nor  the  slightest  evidence  of  electrolysis. 

Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and 
twenty  to  thirty-five  per  centum  of  construction  cost. 

Process  of  laying  is  simple,  rapid  and  inexpensive. 
There  is  no  loss  from  breakage  or  fitting.  It  is  self-aligning 
and  cannot  settle  out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter. 
Bends  of  all  angles. 

The  foremost  electrical  engineers  are  recognizing  and 
testifying  to  the  scientific  advantages  of  our  system  of  sub- 
way construction  over  all  previous  methods. 


FACTORIES: 


SEND    FOR    ILLUSTRATED    BOOK. 


PHILADELPHIA.  CHICAGO.  LOS    ANCELES. 

PROMPT  DELIVERIES. 

ASK    FOR    PRICES    GIVING    SIZE    AND    QUANTITIES    REQUIRED. 


IVI 


RICAIM     OOIMOUI 


336  MACY  ST., 
LOS  ANGELES,  CALIFORNIA. 


SEVENTH   FLOOR,    I70  BROADWAY, 
NEW  YORK. 


IVI  l»  A  IM  Y, 

MANHATTAN  BUILDING, 
CHICAGO. 


STONE  CONDUIT 


1st 

H  For  Undergi 
g  AMERICAN  £ 


Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  far  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


Electric  Heating  Apparatus 

SEND  FOR  S4-PAGE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 
CHICAQO.  Monadnock  Block. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continuous  baking  at  ISO"  F. 
wili  not  maite  it  brittie.  Water  repeiient.  Oil  proot. 

THE  STERLING  VARNISH   CO.,      •     -     Pittsburg,  Pa. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1,  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under- 
ground wires  a  specialty. 


Generai  Office  and  Factory: 
PITTSBURG,    KAN. 

Brancli  Office  and  Sale  Yard:    2417  East    1 8th    Street,  KANSAS  CITY,   MO. 


'•> IV 


•W«MHMMM<«n<«W* 


Russian  Exports  ExcSuslvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED.  CORRESPOMDENCE    INVITED 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD.  iWanager 

39-41  CORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORiES  IN  THE  WORLB 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


WESTERN    ELECTRICIAN 


April  9,  1904 


aenezal®lectzicwompani/ 


CURTIS   STEAM  TURBINES 


TESTING    DEPARTMENT    FOR    TURBO  -  GENERATORS 
SCHENECTADY    WORKS 

Showing    Turbine    Units    of    Capacities    from    500    Kw.    to    5000    Kw. 


PRINCIPAL     OFFICES 


SALES    OFFICES    IN    ALL 
LARGE     CITIES 


SCHENECTADY,    N.  Y. 


NE\V    YORK    OFFICE,  «    Broad    Street 
LONDON     OFFICE,    S3     Cannon     Street 


April  9,  1904  WESTERN     ELECTRICIAN 


The  attention  of  Manufacturers  of,  Dealers  in 
and  Users  of  Incandescent  Lamps  is  called  to 
the  following  patents  covering  the  types  of 
incandescent  lamps  in  most  general  use,  and 
processes  for  their  manufacture. 


U.  S.  Patent  No.  ^37,693,  April  16,  1895 

U.  S.  Patent  No.  726,293,  April  28,  1903 

U.  S.  Patent  No.  444,5'30,  Jan.    13,  1891 

U.  S.  Patent  No.  5'32,76o,  Jan.   22,  189^ 

U.  S.  Patent  No.  754,251, 


The    rights    of    the    owners  of  and  licensees 
under  these  patents  will  be  vigorously  enforced. 


GENERAL  ELECTRIC   COMPANY 

EDISON  ELECTRIC  LIGHT  COMPANY 

SCHENECTADY,  N.  Y. 
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YOST  SOCKETS 

DO  NOT  INFRINGE  PERKINS  PATENT. 

To  our  Customers,  Purchasers  and  Sellers  of  Yost  Sockets: 

The  notice  in  tiie  latest  numbers  of  the  Electrical  Trade  Papers  over  the  name  of  the 
PERKINS  ELECTRIC  SWITCH  MFG.  CO.,  entitled  respectively,  "YOST  SOCKETS 
INFRINGE  PERKINS  PATENT"  and  "PERKINS  PATENT  SUSTAINED  AGAINST 
SELLERS  OF  YOST  SOCKETS",  is  misleading  and  unwarranted  by  the  facts. 
The  decision  of  the  Circuit  Court  for  the  Eastern  District  of  Pennsylvania,  in  the 
suit  of  the  Perkins  Electric  Switch  Mfg.  Co.  against  J.  F.  Buchanan  &  Co.  does  not 
enjoin  the  selling  of  the  Yost  Socket;  but  on  the  contrary  relates  to  socket  known  as 
the  Dixon,  manufactured  by  The  Yost-Miller  Company.  The  sockets  manufactured 
and  sold  by  THE  YOST  ELECTRIC  MFG.  CO.  are  essentially  different  in  construc- 
tion from  the  Dixon  Socket  which  was  involved  in  the  suit  referred  to,  and  does  not, 
as  we  have  been  advised  by  counsel,  infringe  any  of  the  claims  of  the  Perkins 
Patent.  No  such  socket  as  that  manufactured  and  sold  by  us  has  ever  been  brought 
to  the  attention  of  any  court  by  judicial  proceedings. 

We  give  notice  that  we  will  fully  protect  all  purchasers  of  sockets  manufactured 
and  sold  by  us  and  that  we  shall  hold  the  Perkins  Electric  Switch  Mfg.  Co.  respon- 
sible for  any  and  all  damages  sustained  by  us  following  from  any  misstatement  of 
facts  contained  in  the  publications  herewith  referred  to. 

THE  YOST  ELECTRIC  MFG.  CO.. 

TOLEDO,    OHIO. 


SAVES  1 


FILL  THE    NEW   YEAR    WITH    PPOFITS    BY   USING   OUR 

'  *prcfT?  SERVICE  BOXES 


CM 


SWITCH  AND  FUSE  COMBINED  IN  ONE  DEVICE. 


FOR  220-VOLT  SERVICE 
FIVE  SIZES,  2  &  3  POLES 

I'SO,  60-100.  I2S-225 
250400.  SOO'800 

OVER  15,000  in  use  by  the  largest 
Electric  Light  and  Power 
Companies    in   the  world 


Work    better,  occupy    less    space 
and  are  cheaper  to  install 
than  separate  switch  and 
fuse  block 

APPBQVED  BY  THE  UNDERWRITERS 


Write  for  complete  set  of  Sachs      Noark 
Fuse  Bulletins 


COLUMBIA 

ENCLOSED  ARC 

CARBONS 


Most  Uniform 


Longest  Life 


Most  Efficient 


Cleanest  Burning        Most  Economical 


NATIONAL  CARBON  CO. 


CLEVELAND,  OHIO 
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MIOMI 


IMUJERMI 


OiCVRBOIMS 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•  TRADE  "MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     In    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  lor  Catalogue  No.  3061-t. 

SPRAGUE 

ELECTRIC  COnPANY 

f 

Qeneral  Offices: 

527-531  West  34th  Street,  New  York. 

Chicago  Office:  Pisher  Bldg. 


NORTHERN 

Vertical  Motors 

Built  In  a  wide  range  of  sizes  for  opera- 
tion where  a  vertical  shaft  is  required, 
enabling  operation  of  machine  without 
the  use  of  bevel  gears,  etc. 

WE  SHOW  A  NORTHERN 
VERTICAL  MOTOR  AS 
APPLIED  TO  A  DEEP 
WELL   PUMP. 


Leaflet  No.  10,125  shows  a  novel  appli- 
cation of  the  Xorthern  Vertical  Motor. 


NORTHERN    ELECTRICAL    MFG.    CO, 


Ervgirveors,    Manufactvirers 


MADISON,    WIS.,    U.     S.    A. 
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GENERAL  ELECTRIC  COMPANY'S 


Multiplex  Arresters 

PROTECT  ALTERNATING  CIRCUITS  AGAINST  LIGHT- 
NING AND  ALL  EXCESSIVE  VOLTAGES. 

Alternating  circuits  are  more  frequently  subjected  to  abnormally 
high  voltage  strains  than  is  generally  recognized. 

These  strains  may  be  due  to  surgings — the  sudden  opening  or 
closing  of  switches  —  resonance  or  capacity  effects —  static  charges 
— lightning. 

The  General  Electric  Multiplex  Arrester  not  only  protects 
against  lightning,  but  acts  equally  well  as  a  safety  valve  to  dis- 
charge any  excessive  voltage  accumulations. 

Write  to  the  nearest  General  Electric  Office  for  information  on 
this  new  and  important  device. 


QENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office:  Monadnock  Block. 


Sales  Offices  in  all  Large  Cities. 


WESTERN    ELECTRICIAN 


April  9,  1904 


GUES3?? 

To  SHOW  them  is  to  SELL  them.  To  SEE  them  is 
to  BUY.  Zenith  lamps,  of  course.  That's  easy.  If 
you  don't  believe  it  come  round  to  our  store  and  have 
a  look  at  them.  Or  send  us  an  order  and  have  the 
pleasure  of  seeing  them  under  your  own  vine  and  fig  tree. 
We  have  a  large  stock  in   all   the   standard  voltages. 

ELECTRIC  APPLIANCE  COMPANY 

92-94  West  Van   Buren  Street 
CHICAGO,    ILL. 


Not  B  Lux:ury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


'"  Ever> thing  Electrical" 


ST.  LOUIS,  U.  S.  A- 


IMPORTAIMT  TO  MICA  BUYERS! 

Our  Coinpidtors  Hove  I/i-crtase<l  Price.'^. 

WE   HAVE  NOT   INCREASED   PRICES  on 

Standard  Manufactured  MICA.     We  are  Satisfied  with  a  Reasonable  Profit 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Respoa'-lble  for  Preseat  Low  Prices. 


Gale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
Mflll  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Absolutely  will  not  gum  the  brushes. 
ffOe.  per  stick.   85.0O  per  dozen    Send  5Uc.  for  trial  stick. 

TOR  SALE  BY  ALL  SUPPLY  HOUSES  OR 

Ku.i  CUiiaii    a     gtn  Sole  Jffannfaotnrers, 

•    nCLCnnilll    V    UWn    »0»,  lOO   Waablnston  street,      .     OHIOAe*. 


INDIA  MICA 


We  import  directly  from  India  and  handle  the  output  of 
the  best  mines.  A  large  stock  constantly  on  hand  enables 
us  to  make  prompt  shipments.  ALL  OTHER  QUALITIES. 
Prices  low. 

EUGENE  MUNSELL  &  COMPANY, 

NEW  YORK  AND  CHICAGO. 


Eclipse   Pocket  Ammeter 

For    General    Battery   Testing. 
0  to  16  Amperes. 

"Ready  for  uee."  withfleit*ile 
cord  attached  and  contact  t-pur  Id 
case,  which  la  drawn  back  into 
case,  whencarrltdln  pocBet.  Used 
In  any  position,  and  workci  In 
either  direction  of  current.  Size 
of  WHtch.  and  very  llpht  welitht. 
FlvoCa  Hardened  and  poliyhed. 
Asl;  v.inr  jr.bber,  Eldredge  Elec- 
tric Mfe.  Co.,  Sprincfield    Moss- 


iifiSB> 


M.KLEIN    &  50N 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workcrm 
and  Line  Bulldors. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago. ii- 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

ForTestlngBatterles  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YOKK,  N.  Y. 


CAUSI 


Do  you  wonder  at  the  enormous  use  of 
these  "Pagoda"  Clear  Glass  Reflectors  after 
looking  at  the  above  photometric  tests? 

Rich  In  Appearance, 

Cheap  in  Price, 

Most  Powerful  in  Results. 

HOLOPHANE   GLASS  CO. 

IB  East  azdSf.,  Metur  York. 

Western  Distributors,  THE  V.  R.  LtNSINGH  CO. 
207.9.II  Jackson  Blvd.,  Chicago. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Afiniature  and  Candelabra  Sockets 
and  Receftacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Compaay,  Harrison,  N.  J. 


BEST  QUALITY  LOWEST  PRICE. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  EdLson-Lalande 


BXCeLLENCE  AND 

RELIABILITY 

QUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


^       TH»M 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
QAS  ENQINEi, 
SLOT  MACHINES. 
RAILROAD  SIQNALS, 
CROSSINQ  BELLS, 
SMALL  MOTORS, 
EM. 


EDISON    MANUFACTURING    COMPANY, 


New  York  Office,  83  Chambere  Street, 


Factory,  Oraege,  New  Jersey,  U.  8.  A 


Chicago  Office,  301  Wabash  Avenue. 


L^  TE^T 


=GO  •BE= 


ATT'ROVETy 


This  meCLns 


—YOST- 
SOCKETS 

meet  &.11 

CODE 
REQUIREMENTS 

Do  you  OLppreciate  tKe 
ImportaLnce     of     this? 

Have  you  our  Booklet  7 


75/?e 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


J 
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FRANK  N.  PHILLIPS.  PHEsrocNT.  CUQENE  F.  PHILLIPS, 

t.  H.  WAGEN3EIL,   Trcaburcm.  Genc«*i.  M»NAGEn. 


E.  ROWLAND  PHILLIP*,  VlCC-PRI*. 
e.  R.  REMINGTON,  Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS, 

PROVIDESCB,  B.  I. 

BAREAND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LrCHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  V'ork  Store,  ^y.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  PhiUipa'  Electrical  W«rk8. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  rfl  I  QI1 1  0 

FOREE  BAIN,  1652-3  Monadnock  BIk..  CHICAGO 


AKRO  N 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  Olllce:  McKiy  Engineering  Co  ,  \i')  Broadway 


STCnLINC    SPECIAL 


DO   YOU? 


BUY      LAMPS-On^BUV      CANDLE      POWER 

1R     -^m      i  THIS   LAMP)      ^-,     „ 


THE  STEkLING  electrical  MANUFACTURING  CO. 


CHICkOO.   ILL. 


RCOuLAn    Type 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

Ho.  II  Pine  Street,   -   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


Bootciet  "Soldering  Sense"  describes. 


ELECTRIC  MOTOR 

TheRIENCO  motor  ruDB  at  high 
speed  when  coanected  to  one  cell 
of  almost  any  kind  of  battery,  it 
rotatesln  either  direction  and  la 
reversed  >  ithouE  cbanfiliiff  con- 
nectlODD.  It  is  Hi  led  with  Krooved 
pulley-  Price  fiO  cents;  poht- 
ageand  packing  15  cents. 

Ithica  Electric  Novelty  Co. 
Box49.lthaca,  N  V. 


Gas  and  Gasoline 


r 

H  Small  cylinder  —  high    compression  —  long   stroke  and  high  speed. 

H  Twenty-three  years'  experience  of  practical  specialists  is  behind  the 

H  construction  of  our  engines. 
H  stationary  Engines,  2  to  100  H.  p. 

■  Portable  Engines,    8to    12H.  P. 

H  Write  for  full  information  and  illustrated  catalogue. 

■  OLDS  GASOLINE  ENGINE  WKS.,  252  River  St.,  Lansing,  Mich. 


NOIN 


h  you  tijaiit  a^wal)  nu>1or 


SEND    FOR    A    CORKSCREW    CLUa   BUTTON 


t^B  A 


SAVE 
LABOR 


A  NC^ 


W.N.MATTHEWS  &  BRO.,  Distributers,  603  Carleton  BIdg.,  bt.  Louis 


Three  Extraordinary  Books  for   ^^^7"°"""" 
Engineers  and  Electricians.    New .nd up t.  Date. 

Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useEul  knowledge  appertaining  to 
the  care  and  management  of  Steam  Engines,  Boilers 
and  Dvnamos,  Thoroughly  practical  with  full  Instruc- 
ilons.  By  C.  F.  SWINGLE.  M.  E.  Formerly  Chief  En- 
gineer of  the  Pullman  Car  Worlis.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Erjuipment  Co. ,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  written  by  a  practical  engineer 
forengineer;,,  and  Is  a  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motora,  Lamps,  Storage  Batteries.  Indicators  and 
Measuring  Instruments. 

Swlngle'6  20th  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    illustrations.     Handsomely 
full  leather  pocket-book  style.    Size,  5x6?^xl  Inch  thick'.    PRICE  NET.  $2.50. 

for  Steam 
Engineers, 
By   HENRY  C.  HORSTMANN  and  VICTOR    H.  TOUSLEV.  authors  of 

"Modern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  tor  engineers.  The  auth- 
ors have  had  the  co-oi>eralion  of  the  best  authorities,  each  In  his  chosen 
field,  and  the  Information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  Information,  and  to  more  carefully  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhapsa  very  few  ex- 
ceptions, have  been  especially  made  for  Ibis  Ijook.  It  teaches  just  what 
the  steam  engineer  should  Ifnow  in  his  engine  room  about  electricity. 
12mo,  cloth,  100  Illustrations.    Size  bMxl^i.    PRICE  NET,  $1.50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 

Wiring  Diagrams  and  Descriptions  tor  Electrical  workers. 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV. 

Thig  grand  little  volume  not  only  tells  you  how  to  do  it,  but  it  shows  you. 

It    tells   about    meters    and    trans- 


bound  m 


Dynamo  Tending  for  Engineers,  ^''  ^'"engiiee' 


This  book  tells  how  to  wire  for  call 

and  alarm  bells. 
For  burglar  and  fire  alarm. 
How  to  run  bells  from  dynamo  cur- 
rent. 
How  to  InstaB  and  manage  batteries. 
How  to  test  batteries. 
How  to  test  circuits. 
How   to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 
ing. 
It  tells  how  to  locate  "trouble"  and 
"ring  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  lossei  or  distances,  etc. 

160  pages.    Over  20O  illustrations.   Full  leather  binding.    CI  Z(i 

Round  comers.    Red  edges.  Pocket  size,  4  x  6.  Price  net,    *?'•»'"• 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Batterj-  Installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  its  uses  as  well  as  volt-meteV 
and  other  testing. 


Pnbllsbers of  Self-EducatloDil  Books  for  Mccbaolcs. 


Madison  and  Franklin  Sts..  Chicago,  U.  S.  A. 


NATIONAL  CODE  STANDARD 

0.  K,"  leatlierproof  Wire. 
Slow  ■  BnrnlDg  leatherproot 
and  Slow-Enming  Wire. 

Prioes  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 
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■WANTED,  FOR  SAXE    and 

similar  WAXT  COLITIISI  advertise- 
menis  (jo  -words  or  less'),  $1  50  an 
insertion ;  additional  zuords  jc  each, 
POSITIOI*  TVAJTTEIJ  advertise- 
merits  ijo  zuords  or  less).  ■$! .00  an  in- 
sertion:  additional  ZL'Ords  2C  each. 


POSITION  WANTED. 

As  superintendent  of  electric-light  or  light 
and  water  plani,  bv  young  man  with  technical 
education  aud  ten  years'  practical  experience  in 
construction,  operation  and  management  of 
lignting.  power  and  waier  works  jtlants.  Ad- 
dress BOX  319,  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

Young  man  (25)  at  present  manager  of  power, 
lighting  and  waterworks  plani,  wishes  change 
of  locality  and  would  like  situation  with  some 
municipal  plant  or  company.  Steady.  Good 
references.  Address  BOX  333,  care  Western 
Electrician.  5   0  Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

Young  man,  26  years  old,  wants  position  in 
electrical  plant;  technical  education,  experience 
with  A.  C.  and  D.  C  currcLis,  high  and  low 
speed  engines,  also  large  gas  engines  and  storage 
batteries.  At  present  manager  of  350  K  \\ .  3- 
phase  lighting  plant;  also  water  works  Open  to 
position  in  30  days.  Address  BOS  330.  care 
Western  Electrician  510  Marquette  Building. 
Chica,go.  


WANTED. 


Two  or  three  men  for  care  and  operation  of 
cranes  and  motors  ;  also  one  or  two  men  for  all 
round  electric  light  and  teleptione  work.  Ad- 
dress C.  A.  BARNEY.  73:i  Chestnut  Street, 
Kewanee,  111. 


WANTED. 


200  to  400  kilowatt  two  phase  alternator,  60- 
cycle,2.300volts.  direct  connected  to  compound 
engine.  Must  be  standard  apparatus  in  hrst-c)ass 
condition.  Address  BOX  No.  318,  care  Western 
EJectrlcian.  -^10  Marquette  Bldg.,  Chicago. 

WANTED. 

Three  experienced  IncandeBcent  lamp  sales- 
men, by  an  old  and  well-established  company  not 
In  the  trust.  Appltcania  will  please  state  age. 
tiperience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician.  510  Marquette 
Bldg..  Chicago. 

WANTED. 

Position  bv  first-class  lineman  and  wireman; 
have  8  years'  practical  experience  in  central 
station  work,  wiring,  repairing  arc  lamps,  etc.. 
Can  furnish  good  reference  as  to  ability  and 
characier.  Address  BOX  324.  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


WANTED  TO  EXCHANGE. 

Wanted,  a  secondhand  engine,  90  h.  p.  or 
more,  prefer  Ideal  or  Arming. on  A  Sims.  Will 
trade  brick  dwelling  house,  on  corner  lot;  house 
32x32  feet,  two  stories  aod  basement,  8  rooms 
fitted  with  electric  lights,  good  well,  outhouses, 
and  several  kinds  of  fruit  trees.  Address  E.  E. 
SAYLES.  Cullom,  111. 

FOR  SALE. 

To  be  sold,  April  22.  plant  and  rights  of  Paw- 
nee El.  Co.  Corliss  16  in.  x  26  In.  engine;  -tan- 
ley  90  K.  W.  alternator;  polellne,  station,  etc. 
In  good  town,  county  seat,  3.000  pop..  6  blocks 
business,  2  railroads.  Good  opening  for  practical 
man  with  lunds  to  make  extensions  or  to  put  in 
combination  Ice  and  light  plant.  Address 
TRUSTEE,  Box  194,  Pawnee.  Okla. 


FOR  SALE. 

In  a  good  town  of  4,000  population,  the 
county  seat  of  county  in  Iowa;  electric  light 
plant  in  good  cond  tion;  has  city  lighting  con- 
tract and  franchise;  has  an  extra  engine  and 
dynamo  and  coal  sheds  for  local  trade.  Plant 
is  on  paying  basis.  Address  BOX  322.  care 
of  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR    SALE. 

An  outfit  consisting  of  one  nIgh-speed  engine. 
50  horsepower,  one  dynamo,  oO-K.  W.,  direct 
current.  250  volt,  Akron  Electric  Cu.  make,  one 
dynamo  28  K.  W.  same  as  above,  one  belt,  one 
switchboard  complete  including  lightning  arres- 
ters, circuit-break<=r.  etc.  Will  sell  complete  or 
in  pan  at  a  bargain.  Reasons,  are  changing  to 
alternating  system.  DEMIXG  ICE  AND  ELEC- 
TRIC COMPANY.  Deming.  X.  M. 


FOR   RENT. 

Two  floe  floors  for  manufacturing  purposes, 
heat,  electric  light,  power  and  elevator  service 
furnished.  Floors  contain  11.500  feet  each, 
light  four  sides.  An  ideal  place  for  manufac- 
turers of  telephones  or  accessories.  Plenty  of 
labor  can  be  hadcheap.  Address  E.  J.  NOBLETT 
CO.,  121st  and  Peoria  Sts  ,  West  Pullman,  Chi 
cago,  111. 


NOTICE. 

There  is  one  concern  in  Chicago 
who  are  in  position  to  dispose  of 
your  Electric  Light  Plant,  Wcitefor 
particulars. 

J.  S.  MAURER  &   CO. 

Monadnocl<  Bldg.,         Chicago,  III 


=FOR  SALE= 

2  DIRECT  CONNECTED  UNITS 

150  kw.  ■Westingbouse  2200  volts.  60  cj-., 
1  ph..  210  h.p..  12-24x14  Harrisburg  tan- 
dem. 257  r.  p.  m,.  exciters,  switch  boards, 
complete,    Guaraateed.    Now  runniog. 

SEND  for  Our  LIST  No.  2 

Railway  &  Electric  Equipment  Go. 

Ptalladlepbia    •    Real  Estate  Trust  Bldg. 
Buffalo    -        -    Ellicott  l^quare. 
Chicago  -       -    Home  losaraoce  Bldg. 


THE  GLASCOCK  PATENT  CO. 

606    F    Street,  Washington,    D.   C. 

Will  notify  you,  free,  as  to  patents  granted  In 
any  line  of  Industry.  Increase  your  sales  by 
perfecting  your  goods.  Increase  your  profits 
by  saving  In  cost  of  production.  This  company 
serves  over  500  manufacturers  and  has  the 
best  of  facilities  for  attending  to  all  kinds  of 
patent  business.  Slate  your  wants  and  receive 
free  information  and  advice. 


For  Sale. 


An  opportunity  to  se- 
cure a  first-class  com- 
plete Electric  Light 
Plant  very  cheap 

S3,500  00  for  the  Complete  Plant 

On.-  IG-incti  and  26-inch  by  36-lncb  cross 
compnund  condeDslng  Corliss  engine  with 
two  ba^id  wheels  22-inch  face  by  12  feet  and 
16  feet  diameters.  Henry  W.  Hulkley  syphon 
condenser  with  clrculaUng  pump,  hot  well, 
etc.  Complete  with  all  valves  and  fittings. 
In  good  condition. 

One  -WOOD"  60  cycle  150  K.W.  Alternator. 
2.200  volts  450  r.  p.  m.  Complete  with  exciter 
and  swiichboard  instruments.  Armature 
newly  rewound.  In  flrst-class  condition. 
The  above  has  been  recently  replaced  by 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD,     S.  D. 


PRO  PCS  A  L. 

The  City  of  Pinclmeyville,  Perry 
County,  Illinois,  will  receive  proposals, 
to  be  opened  May  2,  1904,  for  the  con- 
struction of  an  electric-light  plant,  and 
for  power  and  attendance  in  operating 
the  city  water  works  pumping  station. 
A  franchise  will  be  granted  to  the  oper- 
ating company  for  a  term  of  fifteen  years. 
Thirty-five  arc  lights  required  for  city 
lighting.  Copy  of  requirements  on  the 
part  of  the  city,  and  plat  of  location  of 
lights  may  be  had  of  the  undersigned. 

PETER.  J.  C.  HAMM.  City  Clerk. 


FOR    SWITCHBOARDS. 

261  Washlngrton  St.,  NEWARK,  N.  J. 


FOR  SALE. 

ALTERIATORS. 

I.36O  K.  W.  General  Electric  3-pbase. 

1-120      •• 

1-75        "        Westlnghouse  Z-phase. 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P 
1-200      ■■       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-125  K.  \V.  Western  Electric  M.  P. 
Immediate  shipment. 

■GREGORY: 

^  ELECTRiccoT 

'J-J-eE  S.CLINTON  5T.  CHICAGO 


A  WELL  ORGANIZED  NEW  YORK  ENGINEERING  COMPANY 

(Engineers  and  Contractors),  controlling  very  valuable  selling  agencies — 
already  on  paying  basis— will  sell  $10,000  of  its  seven  per  cent  partici- 
pating preferred  stock,  at  par,  to  party  thoroughly  competent  to  take 
charge  of  Chicago  office. 

Address  BOX  331,  care  Western  Electrician. 


FOR  SALE. 

IMMEDIATE    DELIVERY. 
VERY   LOW   PRICES.  .  .  . 

ENGINES. 

One  22  and  40x60  Watts-Campbell  cross-compound  Corliss,  wheel  20  ft.  diameter, 
74  in.  face.    In  excellent  condition. 

One  23x48  Harris  Corliss,  left-hand  wheel  18  ft.  diameter,  36  In.  face,  with  direct 
connected  condenser. 

One  18x48  George  H.  Corliss,  left-hand  wheel  15  ft.  diameter.  36  In.  face. 

One  16x42  Providence-Greene,  right-hand  wheel  12  ft.  diameter,  24  in.  face. 

One  12x34  C.  H.  Brown  &  Co.,  right-hand  wheel  10  ft.  diameter,  30  in.  face. 

One  10  and  18x20  Payne  tandem  compound  right-hand  wheel  9  ft.  G  In.  x  25  In. 
face  with  Kuowles  condenser. 

Three  18^x18  Armington  &  Sims  center  crank,  governor  wheel  and  driving  pulley 
each  86  In.  diameter,  16  in.  face. 

Two  18  and  30x16  Weatlnghouse  compound,  driving  wheel  8  ft.  dlameter,25  in.  face. 

One  12  and  20x16  Erie  Ball  tandem  compound,  center-crank,  driving  wheel  72  in. 
diameter,  21!4  in.  face;  governor  wheel  82  in.  x  17  In. 

One  14x13  Armlngton  &  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
66  in.  diameter,  12H  in-  face. 

One  lOH  and  16Hxl2    Armlngton   &.   Sims    cross-compound,    governor  wheel   and 
driving  pulley  each  75  In.  diameter,  10  in.  face. 

One  13x12  Anningion  A  Sims  center  crank,  governor  wheel  and  driving  pulley  each 
62  In.  diameter,  12  in.  face. 

One  12x12  Watertown  center  crank,  driving  wheel  40  In    diameter,  12Viin.  face; 
governor  wheel  60  In.  x  V2.V«  In. 

One  11x12  New  York  safety  center  crank,  governor  wheel  and  driving  pulley  each 
50  in.  diameter,  124  in.  face. 

One  10x12  Armlngton  &.  Sims  center  crank,  driving  pulley  74  in.  diameter,  11  in. 
face,  governor  wneel  62  In.  x  10i4  In. 

One  8x10  B.  F.  Sturtevant  center  crank,  driving  wheel  78  In.  dlame  er,  14  in.  face. 

One  7x8  Payne  center  crank,  driving  wheel  44  in.  diameter,  7  In.  face;  governor 
wheel  42  in.  x  7  In. 

Send  for  Latest  Bulletin. 

CHARLES  E.  DUSTIN  CO.,       i 

I  I    Broadway,  NEW  YORK.  .1 

Factory  and  Storehouse,  ORANCEBURCH,  N.  Y.  V 


Mujjimw.rHJgr 


kSY.      nCEPS    ITS     LUSTER.   HOLOS    OLD   TRADE    AND 
OETERIDRATC.    LSTABLISMED    IE  YEARS.  SOLO    BY  AGENTS    a'^O  DEALERS     ALL    OyER      THE    1 

U . S .  M E TA L  P 0 L IS H r Sl^iir  ■ 

'DLISHE5  ALL  METALS.   aB*«c«E-:^   Nr-.roB-.Cmc.oo.SAN  FsANciseo.  295.  E.  Wasmihgtdn  St.  iNOIftHAPOUS.rND! 


220  V.  DIRECT  CURRENT. 


80  H.  P.  "Westingbouse.  400  R.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

7!-t  H.  P.  General  Electric,  900  E.  P.  M. 

5  H.  P.  General  Electric.  1820  E.  P.  M. 

6  H.  P.  Paragon,  900  R.  P.  M. 
3y.  H.  P.  Paragon,  lOOOR.  P.  M. 

2  H.  P.  General  Electric.  1025  E.  P.  M. 
2  U.  P.  Simpson,  2100  R.  P.  M. 
IH  H.  P.  General  Electric.  1800  E.  P.  M. 
1  H.  P.  Lundcll.  1200  E.  P.  M. 


25  n.  P.  Crocker  Wheeler.  750.E.  P.  M. 

15  H.  P.  Detroit,  1000  E.  P.  M. 

10  H.  P.  General  Electric,  1350  E,  P.  M. 

10  H.  P.  Simpson,  2000  E.  P.  M. 

7iS  H.  P.  Crocker  Wheeler.  1575  E.  P.  M. 

IV,  H.  P.  Card,  775  E.  P,  M. 

6H,  P.  C  AC,  1030  E.  P.  M. 

6  H.  P.  Westinghouse,  1050  R.  P.  M. 

5  H.  P.O.  &C.  1600  E.  P.  M. 

3  H.  P.  Jennv.  1600  E.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block.  CHICAGO. 


Magnels  and  All  Kinds  of  Coil  Windings  of  insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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IS 


Crown  Cord  Adjuster 


BE8T    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket.Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


jEbwyvRos  AH;,Co 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  case 
of  ornamental  design. 

The  drops  being  fastened  to  the 
back-board,  the  case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Selling  Agents. 


vewYowk  H-v 


^f 


Stamoni  l|" 


Olralip 


•  Mark 


<8> 

©Ilia  ©raJif-Hark  guarantf^a  quality. 

®Ij?  il^art  Hfg.  (Hn..  f  artforh.  (Ham. 

Npm  f  nrk  Inatrm  Qlljtrago  Snrnnto,  ®nt 


(( 


ALPHADUCT 


59 


The    highisst   achievement  In  the  art  of 
Interior  conduit  construction. 


^^i?*/- 


"Roof 

FOR  ELECTRIC  WIRES. 

ALPHACUCT  MFG.  CO. 

622  West  22d  Street.  New  York. 
303  Flslier  Building,  Chicago. 


'  "QTIR"  INCANDESCENT 

:<     O  I  AH     LAMPS 


LONQ  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 


.  t      MADK     BY    THE    MOST    SKILLED    WORKMEN,      J  ■ 

STANDARD  ELECTRICAL  MFG.  I' 
COMPANY,     :     Niles,  Ohio.  ': 


WQ^rreiY 


Over  600 


WARREN 
CENTRAL 


STATIONS 


running  to-day  in 
the  United  States 


"||llRENl^TIilc]p.^, 


Se>.nd\islcy,  O. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasursr 

IVI 


IVIacHinery  for   I  nsm  la-ti  ng  Eleo-trioal   AA/iros 

Bri^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET 


1. 


PROVIDENCE,  R.  I.,  U.  S.  A. 


Q 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactare  Crimshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

branches:  ]„2<h"eS^«'eiBt 


MAIN  OFFICE : 
114.  116  &   118  Llluirtv  St..   Neo    lork. 


BOSTON: 
*  Otis  St. 


SAN  FRANCISCO: 
33  Second  St 


We  are  ttie  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  Jt  250  Plants  in  successful  operation.  We  have  the  only  Meter  System,  jt  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full   line  of  steam  fitters'  supplies.        ^  M  J*  Jf  Jt        Write  for  pamphlet  and  price  list. 


Americ^Ln  District  Stettin  Coinpa.i\)r 


/^i'/VT/o/v  Weste»m 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 


i6 
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CEJVT'RAL    STATION    MAJWAGE'RS 

Don't  Be  Afraid 

of  the  Gas  Pla-rvt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 


that  will  start  urvder  full  load  in 
sizes  ranging  from  }^  to  35  H.  P. 


tOagner   Eleciric  Mfg. 

ST.  LO\/IS,  MO.,  V.  J*.  A. 


Co. 


AUTOMATIC 
TELEPHONE  SERVICE 

IN     LINCOLN,     NEB. 


The  new  3,000-station  Automatic 
exchange  installed  by  the  Automatic 
Electric  Company  for  the  Lincoln 
Telephone  Co.,  began  service  on 
March  1 5th.  The  entire  equipment 
was  installed  within  six  weeks  after 
the  exchange  building    was  finished. 

Thus  another  large  western  city 
throws  off  the  yoke  of  telephone 
monopoly. 

Are  you  interested?     Write  us. 


AUTOMATIC  ELECTRIC  CO, 

CHICAGO,  U.  S.  A. 


We  introduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM  i 

Write  for  our  booklet— "  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


JJ.CGAN'S       "^M^ 
'ACM£  '  COMMl/TATOR  ^M 
COMPOUND.  ^H     I 


J,  J.  EGAN'S  "aCME"  COMMUTATOR   COMPOUND 

abaolulely  prevents  Hparklng  or  cutting.  One  stick  ot 
"Acme"  l8  equol  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGESTd  WANTED. 

Wc  per  Stick.        85.00  per  doz. 
I.J.Egan  Sole  Mfg.,      683  W.Ohio  St,       Chicago 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  wllb  Flux, 

Requires  no  Acid. 

SAVES-HBOB-TIHE-HONEY. 


^^iJQU 


XXJJX^ll-LO 


3  rj-j  J  L.Lj'jj  j  J  J  J 


ACTUAL      SliC 

PATEHTXB. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'Q    CO., 

254  So.  Jefferson  Street.  CHICAGO,   ILL, 


ELECTRICAL  BOOKS. 

^^11    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Solte  SIO  Maranette,  CHICA60. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

TOR  ANT  Size  EXCHANOR  ALL  WB 
ABK  IS  YOUK  REQUEST  FOB  SAMPLE 
AND  QDOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and   Clinton.      Chicago,  U.  S.  A. 


TTPEE. 


SCHEEFFER   INTEGRATING 
WATTMETER 


TYPE  F. 


Type  E  for  Alternating  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND  BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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KELLOGG= 

The  TelepKone 

Apparatus  for 

Strength 

Longevity 

E^legdLnce 

Reliability 

Economy 


If  yo\i  want  tKe  best  in  Tele- 
pKones  write  us  for  quotations 


Kellogg  Switchboard 
&  Supply   Company 

GREEN    AND    CONGRESS   STS..    CHICAGO 

Electric  Building.  Clevel&nd 

Keystone  TelepKone  Building,  PhlladelpKla         ■  | 


Stromberg  -  Carlson 

TRANSMITTER 


Inside  View 


The  inside  looks  as  well  as  the  outside  and  everybody  who  has 

seen  the  outside  says   it's  the  best  looking  transmitter  on  the 

market. 

Of  course  the  real  way  to  judge  of  its  quality  is  to  try  one  or 

one  hundred,  but  they  are  all  alike. 


A  well-known  company  says:  "We  are  going  to  use  your  trans- 
mitter exclusively  for  long-distance  work."    It  must  be  true  for 
they  back  it  up  with  a  nice  large  order. 
We  mail  printed  matter  upon  request. 

STROMBERG-GARLSON  TEL.  MFG.  GO. 


General  and  Eastern  Sales  Office, 
ROCHESTER,  N.  Y. 


Sales  Department, 
CHICAGO,  ILL. 


WIRELESS  TELEGRAPH  INSTRUMENTS 

(COMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo    to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     i    mile    to    150    miles 
QUOTED   on   APPLICATION,    and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

'Y\/'RITE    for   prices    and    bulletins    on    Wireless  Tele- 
graph Instruments,  Spark  Coils   for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIF 

tELESS  TEL.-TEL.    CO. 

1 

THE  BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  am.  bldg 

SAN    FRANCISCO,  63  first  street. 

PITTSBURG,   1218  FRICK  Building. 

NEW   ORLEANS,  339  carondelet  street. 

CHICAGO,    1216  Marquette  BLOG. 

ATLANTA,  empire  bldg. 

CLEVELAND,  706  new  England  bldg. 

MEXICO      CITY,    T    AVENIOA   JUAREZ. 

HAVANA,  CUBA,  116  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


STEAM 
SUPERHEATERS 


Our  Book,  STEAM,  mailed  free 
on  application. 


iS 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEIARBORIM     tDRUlO    &    OHICIVIIOAL-WORKS, 


I  20  UBERTY  STREET    NEW  YORK. 


10.  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


1  HE  cost  of  the  highest-priced  lubricants  j  represents  a  very  smaJl 
fraction  of  the  coal-pile  burned  in  overcomiDg  useless  friction. 
7>tjcon'sTwondero^aI^lafi_eGraphiie—thcinoiipeTUctsolid 
lubricant  known— is  itself  cheap  and  saves  enormous  percentages  of 

"    coal  and  expensive  cylinder  and  engine  oils.    ^;,VTlZ7:'4^f\%\lSft 

Joseph   Dixor\   Cr\jcib!e  Co.,  -  Jersey  City,  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH   GAS  OR  G\SOLINB  ENGINES 

and  get  light  on  the  suhiect. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  p8n>ADier]can  Exposition. 

Il  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Ecoaomi-^al  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

_  CHICAQO  HEIGHTS.  ILL. 

AGENCIES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pltlsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Eagineerlng  Co.,  100  Boylston  St.,  Boston. 

Strong.  Carlisle  A  Hammond  Co.,  Cleveland. 


JEFFREY 


Elevating.   Conveying.   Power   Transmission,   Screening,    Crushing    Dredging, 
Rock  and    Coal    Drilling,    Coal    Cutting.    Hauling    and    Washing    Machinery. 

OUR  CATALOGUeS  ABE  TOURS  FOR  TBE  ASKING.    " 
ThejEFFREY  M  ANUFACTU  Rl  NG  CO.,  COlumbuS,  0»  U- S.  A. 


THE  WILLIAIVI  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 


FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


ArFNriF<:  i  New  York,  George  F.  Woolston,  29  Broadway. 
^       ^     *  I  Birmingham,  Ala.,  W.  H.    Hume  &  Co.,  Woodward,  BIdg. 


REGTRADE MARKS     JHE  PHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  Washington  ave.,philadelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE'^ 

V       INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 

...J/i^JW"  — DELTA   METAL 

yS.  CASTINGS,  STAMPINGS  AND  FORGINGS 

ORIGINAL  AND  Sole  Makers  in  the  U.S. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MOrOR 

Practically  dust  and  water  proof.     For  Portable 
Drilling,  Tapping,  Reaming,  Emery  Grinding,  etc. 

Writf  ror  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Bingliamton,  N.  Y. 

Gen'l  European  Apents.  Selip.  Sonnenthal  &  Co. 
85  Queen  Victoria  Street,  London.  England. 


BEST  ON  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

RBaULATION  AND  ECONOMY 
OP      FVBL      UNSURPASSED. 


WRITE  FOR  CATALOaUB  H 


Thea  compare  It  with  some  Oms  Eaglae 
hand  books  that  cost  $1.00. 


Woolley 
Foundry  &  Maoh.  Works 

Box  400,  AndBraon,  Ind. 
U.  S.  A. 


OVER    350,000    BOILERS 


CREEN'S  ECONOmTZER 


Is  in  active  operation  in  more  than 
350,000  Boilers,  a  large  percentage 
being   in  electric  light  and  power 

plants,  and  is  demonstrating  how  the 
greatest  amount  of  steam  can  be  gained 
from  the  least  amount  of  fuel.  Not 
only  is  there  a  gain  of  lo  to  20^  in  re- 
duced fuel  supply,  but  the  building 
can  be  heated  without  additional  cost. 
We  have  a  free  booklet  that  is  most 
interesting  from  a  saving  standpoint — 
send  for  it. 


THE 


GREEN  FUEL  ECONOMIZER  CO. 


MATTEAWAN,  N.  Y. 


Sole  Manufacturers  in  the  U.  S. 


Kinsman  Double  Cylinder  Desk  Lamp 

Has  double  wldtb  cylinder  to  take  two  lamps,  making 
a  briEbt  illumination  on  extra  long  desks. 
Lamps  as  large  as  32  c..p.  may  be  used. 

Siiul fnr  ilhixlml,.!  \,i,okUI  cni'l  i,iii>tulinn.i.  tn 
Weslern DeprcsciKslivc:  THOS.O.GRIEK  CO..  128  W.  Jackson  Bi]..Clilca|o 
New  Englan.l  Rep.:  McKE^NEV  &  W»TERBIJRV  CIl  .  I»l  Franklin  Si.  Boston 
Pennsylvania  Rep. :H.  P. WHITE  CO..  Lid. .Wayne  Junction, Pblladelpbla.or  to 

]vici:vE^or>,  wA.i«i>   «&   CO. 

"a'nTPateniees   27  Tfiamcs  Strcct,  New  York.  fo'^rKTS' 


,1, 

.   ^-^^B.lI.,..- 


I 


SAMSON  TURBINE 

The  Illustration  show.s  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBTNES  recently  Installed  bv  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  ft Vt 257  r.  p.  m 1760 95* 730* 

213  ft....: K 257  r.  p.  m 3000 95* 856* 

213  ft Full 267  r.  p.  m 3500 95% 815* 

These  results  bave  never  been  equaled  by  any  turbine  of  tbe  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discbarge 
were  used.    The  original  test  reports  on  file  at  our  ofBces.      These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &    CO.,         sprincfield,  ohio,  u.  s.  a. 
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AkNOLD   ELECTRIC^ 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 

Electric  Plants.    Results  Guaranteed. 

I  SUITE  1539,  MARQUETTE  BLDG..  CHICAGO. 

NEWYORKOFEIOE:  711  TRANSIT  BLDG. 


BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical.  Engineers 

505  Ellsworth  Building,    3^5  Dearborn  Street  t 

CHICAGO 

Telephones  Harrison  3698,  Automatic  3690 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  Exchanpes  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underground  Conduit 
Construction  a  Specialty. 


a  505, 


:!  Adams  ^Stn-et.       (JIIICAQO,   ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  ConBtruct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Ezaminatlons  and  Reports. 

New  York  LI  f  e  Building,      -     OHIO  AGO,  ILL. 


H.  J.Mlnhinnlck.  I 

._      _  Sec,  andGen'lSup't.  f 

General  Engineering 

Co       Thf  Consulting  and 

vj.,     X  ni:.    ContractlngEngtneers.  [ 

Telephone8,EIeotrloLlght,Pow-erTraDBml8Blon  I 

Suite  1112, 136  ADAMS  ST.,  CHICA  GO. 

Loup  Dlotaiice  Telepboi.  e  Central  178. 


HORNADAY,  J.  P.  &   Co. 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTRIC  RAILWAY,    LIGHT, 
TRACTION.  INDUSTRIAL  AND  MINERAL 
'^3  PROPERTIES  BOUGHT  AND  SOLD 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTEACTOKS, 
Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Specialty. 
Room  30,  88  E.  Washington  St.,  CHICAGO,ILL. 


Freeman  &  Co., Ernest  | 

ELECTRICAL    CONTRACTORS 

AND    ENGINEERS  I 

112  Dearborn  Slreel  -  CHICAGO  | 

Telephone  Central  .}j'j 


Humphrey,     Henry    H., 
t  CONSULTING  ENGINEER, 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg..      ST.  LOUIS. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-T808-1810-1812  Fisher  BulHin,_ 
CHICAGO. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  akd 
ELECTRICAL  ENGINEERS, 

Suite  801  Chemical  Building, 
ST.  LOUIS,  U,  S.  A. 


[  liOnff  DlBtance  Phone  Central  8418. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTRACTOR, 
8PECIALTIEB— Central  StationHeatlngPlants, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qas  and  Street  Railway  Plants. 
I  T220-2I  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plane,  BpeclScatlons  and  SupervlsloQ  oC  ll^ 
Btallatlon  of  complete  telephone  plants- 
Special  Reports  on  Telephono 
Properties  and  Apparatus, 

411  Electrical  Bldg.,  Cleveland,  Ohio,  j 


160  Fiflh  Ave.,    -      New  York  City. 

CONSULTING  ENGINEER 
Mechaaleul  and  Electrical  Englneerinn  of  power 
plants,    -jIioii  -Jesfpii    and     equipment  reports, 
luodernl'/int.'  plaiit'.i,  machine-*'     '        "'"  

tnivellriirshLtrwiiy.-      IftdVmi.-. 


Ipvattirw. 


.<AiN  £BRVlCe  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p,  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telephone  Har.  1245. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MtMBERS 

AMCniCAN   INSTITUTE   OF   CLCCTRICAL    CNGINCCRa 

AMERICAN   SOCIETY    OF    MECHANICAL    CNGINEERS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Uldt;.,  fhicafio. 


MAINE:         FOR 

A I     m^mW   ELECTRICAL 
VI     AIL   PURPOSES 
Alii   I    r_  PLAIN  OR 
Wlsf^  I    k  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


O    A    R    B    O    IM 

FOR  OPEN  AND  ENCLOSED  ARC,  ALL  SYSTEMS. 


THE  DI(l[ErSlJTTON  CARBaN^COMl^NY, 


LANCASTER,  O. 

OUR  ENCLOSED  ARC  CARBONS  ARE  STRAIGHT,  CORRECT  AS  TO  DIAMETER,  MAKE  SMALLEST  POSSIBLE 
DEPOSIT  ON  GLOBES,  AND  GIVE  A  STEADY  WHITE  LIGHT;  NOT  VIOLET  RAYS,  on  request  will  mail  samples. 


JAMES  LAWRENCE  BROWN  CONSTRUCTION  COMPANY 

General   Gontractors   and    Designers    of    All 
Glasses  of  Gonstructions  and  Exhibit  Booths 

OFFIGES: 
Illinois  State  Building,  World's  Fair  Grounds 
and   1508  Chemical   Bldg. 

PHONES: 


Bell»Forrest  200 
SAINT  LOUIS, 


Bell-Main  4667m 


MISSOURI 
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PRODUCERS 


AND 

WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.I-I.WORC 


I  KOSS    MICH. 
L    ANSE 
MUNISING      •• 
ONTONAGON 
VAGNER.  WIS 
PESHTIGO     " 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


CEDAR  POLES  r«i't,d^^^."' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPIMENT    A    SPECIALTY. 

A.  E.  WHITMORE,  230-31-32  Lumber  Exchange,  Minneapolis,  Minn  1 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing; 
It- 
All 
Necessary 


'Grouse=Hm(ls" 

133  S.Clinton  St. 
CHICA60 


DO  YOD  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owuois  of  the  JIaxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  mirket  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14. 1 900,  In  tbe  United  States  and  Foreign  Countries. 


Q 


No.  882. 
No.  R84  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  In  copper  for  copper  wire  and  In  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAX5TADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West  Lake  Street, 
CHICAGO,  ILL. 


THETELEPHONE  HAND-BOOK 

BY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

n-BLlaHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  liuildlng,  Chicago. 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R,  R. 

AND   THE 

YAZOO  &,  MISSISSIPPI  VALLEY  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wldevesilbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front). 
Cbicato  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluih.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cats  served  a  la  carte. 
For  tlcitets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND,GenM  Pass.  Agt., Milwaukee, Wis. 


VAYoftheWOR.LD 

world's'  TAIP^ 

BIG  rouiv 

I^OUTE 


10 


5T  LOUIS 

1904 

yritc  for  Jo{dcrsi-Smff(/,t 


IDAHO  CEDAR  POLES 

LOW  PRICES).    LONG  LENGTHS  A  SPECIALTY. 


VADns.  J  IDAHO. 
YARDS:  \  ^qNTAMA. 


WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 
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Even  Prompt  Shipment  in  Poles  and  Ties  isn't  Everything.    You  want 
to  get  what  you  order. 

Try  us   next  time  and  we  will  be  sure  of  a  steady  customer. 
Better  write  to-day-NOW—Before  you   lay  aside  this  paper. 

MALTBY   lumber:  COMPANY,  509[PHENIX 'BLOCK,  BAY  CITY,  MICH. 

Pittsburg  Agents:    TIPPER  &  PATTON,  509  EmpirelBldg. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


SPECIAL   CROSS   ARMS 

Long  leaf  yellow  pine,  any  size  or  length.      Also  ALL  HEA.RT  cross  ties,  oak  and  locust 
pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furnish  100  or  100,000  promptly. 

R.  R  AKERs,  Manager.     LEWIS  LUMBER  &  MFG.  CO.,  Hattlesburg,  Miss. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOI^AHAWK,WIS. 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years. 


TIES. 


TIES        POLES 


ELMOREFOWLERJACOBSC 


S      TIES        POLES       TIES       POLES 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 


SIO     IVI^r>Ci«j^-t-te> 


lul  tdlr^S*    ^H  Ics^g^. 


MICHIGAN 


SIlMMa? 


All  Lengths  ANt>  sizes 

LindsleyBros  Co. 


CEDAR  POLES  AND  POSTS 

W^  Mueller   company 

Main  office  I2ii-I2-I3  mokq uetfe  Building 

CHICAGO. 


YARDS  -  /y£*y  BtifcUTH.MINN.-  FLOODWOOO,  MINN.  -  WEIXERS.MINN. 


CEDAR    POLES 

CARNEY  BROTHERS  COMPANY 

eiO'Chamber  of  Commerce,  Chicago,  ill. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  lor  Delivered  Prices. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  Now  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 


Lightning 

Arresters 


Built  to  protect  all  kinds  of  electrical 
apparatus. 


^^^^^^^3n 

« 

• 

• 

•ffT 


Their  cost  is   insignificant    as    compared 
with  the  value  of  the  protection. 


The  Recognized  Standards 


Folder  4013  tells  about  them. 
Write  for  it. 


Type  A 
Integrating 

Wattmeter 


A 

New 
Type 


Ball 
Bearings 


Friction  practically  eliminated.  Tests  de= 
monstrate  that  after  fifteen  million 
revolutions  their  accuracy  is  not  impaired. 


Polder  4023  gives  particulars. 
Write  for  it. 


Westinghouse  Electric  &  Mfg.  Co. 

Sales  Offices  in  Every  Large  City  Pittsburg,    Pa. 

For  the  Dominion  of  Canada,  Canadian  Westingtaouse  Co.,  Limited,  Hamilton,  Ontario 


April  9,  1904 


WESTERN    ELECTRICIAN 


SOMETHING   NEW 


IINI     IN/IETE 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means  yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


The  Inspector 


AND 


Trouble  Man. 

By  A.  E.  DOBBS. 


I 


Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


:i:i^:,T^:°ONE  dollar. 

Substantially  bound   in  cloth. 


receipt  of  prlc* 

No  technicalities. 


EECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAQO. 
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ILIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPECIAL  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


STURTEVANT 
MOTORS 


AH  Types.  Sizes  and 
CaLpaLcities  to  Meet 
Any    Repuirements 


B.  F.  STURTEVANT  CO. 

Boston,   Massachusetts 
New  York  Philadelphiai.  Chicago  L.ondorv 


VULCANIZED  FIBRE 

Higlust  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


^Black  Diamond  File  Works ^ 


AH 


Twelas 
Kcdals 
Award'ed  at 
International 
Expositions 


Special 
Prize 

Cold  Medal 
at  Atlanta, 
1895. 


OTS.  GOODS  ABE  OS  SAI.E  IX  EVERY  I/EADIKe  HARDWASI: 
STORE  IS  THE  I'XITEO  STATES  AXJ>  CAXADA. 


I    I  &  H.  BAIINETT  COMPANY, 

^  PHILADELPHIA,    PA. 


IP: 


J*! 

J*: 


KM    S 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 

iN/i.    e.   Aus-riiM   &  00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WIRE  &  CABLE  CO., 

WORKS:  liyonne.  N.  1.  114-lie  LIBERTY  STBEET,  V.  S. 


Bullock  Electric  Manufacturing  Company 


CINCINNATI,  OHIO,  U.  S.  A. 


Radial  OriU  Driven  l>y  UuUock  Type  "tN"  Aloior. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,    N.   J. 


-AGENCIES    ANB    BRANCHES - 


New  Vttk 


Chicago  Cleveland  Sin  Francisco  Philadelphia  Atlanta 


WORLD'S     FAIR     NUMBER. 


70l.  niI7.    $3.00  Per  Aihuh.    3 


Copyriglit,  1803.   by  Electriciaa 
"ublisliing  Company,  OHlcago. 


CHICABO,  APRIL  16, 1904. 


to  Gemts  A  Qopv.       No,  IS. 


JMPI     PV  INSULATED 

^llwir^l.lLAL  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBWARINE. 

^^"  R^mxsbN""^'      The  Simplex  Electrical  Co., 

MonadiKicli  Block,  CHICAGO.  110  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.   R.  HIXSON, 

ll4«Monad>Kicli  Block,  CHICAGO 


1S89— Paris  JBxposition, 
Sedal  for  Bnbber  Insalatioii. 

1893- World's  Fair, 
Medal  for  Bnbber  Insulation. 


^^2^r  ^k]^^A   '^^^  STA^rSARB  FOB 

^^■V  _^^IH  BUBBFB  INS1JI.ATIOK 

^^^^^^^  rpAT  "m-1  !<.  Solo  Manufacturers  of 

Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

S' K„S-  ?SS«I;.  f  "»"»9e'».        253  Broadwaif.  New  York, 


"^y-  Wires. 


Geo.T.  Mansor.Gen'l  Sugit 
W.  H.  Hodglns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUF'ACTURERS  OP 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE.  TELEGRAPH  ANp  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JONESBORO,  INS, 


imoe:   \a/ire:s 


"Ctimax" 

For  High -resistance  Work. 


''Advance" 

For  Measuring  Instruments. 


SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACl  URERS. 

DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark).  N.  J, 


STANDARD  UNDERGROUND   CABLE  CO. 


322  Tbe  Rookery,     .Westinghouse  Bldg., 
Chicago.  Pittsburg, 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
Kew  York  City.       Philadelphia,  Pa. 
10  Post  Ofllce  Square,  BostOlii 


BARE  AHD  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 

FIBRE  CONDUIT 

FOR  UliDEaCROUNO  WIRES  OF  HIGH  OR  LOW  POTENTIALS 

THE  FIBRE  CONDUIT  CO.  CHICAGO  OFFICE 

Orangeburg,  N.  Y.  I760  Monadnock  Bldg. 


CHICAGO    INSULATED    WIR.E   CO,. 


152-154  LAKE  STREET. 


B&re  a>.nd  In.sula.ted  Wires  and  Cables. 
Galvanized  Steel  Strands. 


TflADC  MAHK 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Nattonsl  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83  8ARCLAY'sTR°iET.  I"^'"  <"''<=•  ^<>  >'a<:><»'y<  TRENTON,  M.  ft 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  aod  locaadesceot 

loner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


THOUSANDS  IN  USE. 

M  otOTs,  Vs  h.  p.  to  100  h.  p. 

Uyoamos,  1  k.  w.  to  75  k.  w. 

HIgbcsl  Quality.     Rcaionabli  Prlct. 

THE  HOBART  ELECTRIC  MFG . CO. 

TROY.  OHIO. 


Crown  Cord  Adjuster 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket.Easily  attached 

Bample  Free 

J.  H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


^ 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

ChelseSi  Mass.,  New  York,  Chicago,  San  Praacisco. 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES— IIBOB-TIHE— MONEY. 
FLUX- 


"rxj:jLO__i^ 


3  nrjij  J  jj_^uj^ 

ACTUAb     Size 
PATENTS*. 

Send  for  Free  Samples. 

KESTER    ELECTRIC    M'F'O   CO., 

254  So.  Jefferson  Street,  CHICAGO,  ILL. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


MANUFACTURERS  OF 

ry^  -For   Inscila'tins 


I 


•tri 


I   \AAiros 


IVIachin  

Brt^lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

irilME     ^.ASTINOS     A.    SPEC!  A,l_-rY 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


WESTON  Elecfirical  IngtomeiiS  Co. 

"■^"■^      1 14-120  WnUam  St..  NEWARK,  N.  J.,  U.  S.  A. 


We  are  now  offoring  our 


New  Model  Low  Priced 
Portable  Instruments,  jyiodeijE, 


Weston  Portable  Type  E  Voltmeter. 


Cor  iipe  where  the  extreme  accuracy  peculiar  to  our  Port- 
able Standard  Instruments  is  not  necessary  or  desiied. 

VOLTMETERS 

in  ranges  from  3  to  300  ^'ol  ts. 

AMMETERS 

in  ranges  from  1  to  25  Amperes. 

Self  contained  and  for  any  capaciiy  desired  in  connection 
with  external  shunts,  within  practical  limir. 

Send  for  Bulletin  Ko.  1  describing  these  instruments. 

Beblin— European  Weston  riectrical  Instrument  Co., 
Ritterstrasse,  No.  SS. 

London— Elliott  Kros.,  Century  Wovks.  Lewlsham. 

Pa'IS.  France -E.  H.  Cadiot.  12  Rue  3t.  Georges. 

lUEW  YOKK.  OFFICE— 74  Cortlandt  St. 


-THE      P-AIVIOUS 

PORTER  BATTERY 

For  Telephone  Exchanges 

AUTOMOBILES 

Railway  Lighting,  Factory  and  House  Light- 
ing, and  all  Stationary  Work;  also  Electric 
Lamps  for  Gasoline  Autos;  no  striking  of 
matches;  no  shaking  down  of  wicks,  no  blow- 
ing out;  no  grease;  no  smell. 

Holds  all  records  for  Speed  and  Long  Distance.    Runs  with 
Automobiles  i87,'2  Miles  on  one  charge;  122  .Miles  in  10  hours. 

PUSH  THE  BUTTON  AND  WE  DO  THE  REST 

PORTER    BATTERY    CO. 

195-197  S.   Canal   St :       :: 


CHICAGO 
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BITUMINIZED 
FIBER    CONDUIT 

FOR.  ELECTRICAL  UNDERGROUND 
CONSTRUCTION 


.....=- 

v'*"'^ 

1 

1 

^ 

^ 

'^,v' 

■"^^ 

In 

I'artlal  len 
joint, 

jihKof  Bltiirainlzed  Fiber  Conduit  i>hoiO!;i'i 

which  Insures  iierfect  and  permanent  allf. 

wnipplnt;  or  cement  plastering,  and  make 

Fiber  Conduit  a  cheap  and 

pbed  to  show  the  ideal  male  and  remale 
nraent.  a  waterproof  Joint  without 

s  the  laying  of  TJitumlnlzed 

rapid  process. 

ELECTROLYSIS   PROOF 


WATER.  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 

Forms  a  continuous  sealed  duct  from   manhole  to  manhole,  impervious  to   moisture,  and  through 

which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the  slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  6o  per  centum  of  freight  and  handling  cost  and  20  to  35  per  centum  of  construction. 
Process  of  laying  is  simple,  rapid,  and  inexpensive.     There  is  no  loss  from   breakage  or  fitting.      It  is 

self-aligning  and  cannot  settle  out  of  alignment. 
All  sizes  from  one  inch  to  ten  inches  interior  diameter.     Bends  of  all  angles. 

The  foremost  electrical  engineers   are  recognizing  and   testifying   to  the  scientific  advantages  of  our 
system  of  subway  construction  over  all  previous  methods. 


Fatctories:    PHILADELPHIA.  CHICAGO.   LOS  ANGELES 


PROMPT  DELIVER.IES 


SEND  FOR.  ILLVSTRATED  BOOK.      ASK  FOR.  PRICES, 
GIVING  SIZE  AND  QUANTITIES  REQUIRED  ^•         V 


AMERICAN  CONDUIT  CO. 


336  Macy  Street 

Los  Angeles,  California 


SeventK  Floor.   170   Broadwa^y 
NEW  YORK 


Manhattan  Building 

Chicago 
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TheElectric  StorageBatteryCo. 


MANUFACTURER    OF    THE 


PHILADELPHIA 


Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 


WniCt   LISTS   AND   DESCniPTIVC   BULLETINS   FORWARDED   UPON    RKAUEST. 


-SALES  offices- 


Philadelphia,  New  York,  Bostok,  Chicago, 

Allegheny  Ave.        100  Broadway.        60  State  St.      Marquette  Bldff. 
and  19th  St. 


St.  Louis,  San  Feancisco,         Cleveland,  Canada,  Havana,  Cuba, 

Wainwright  Bldg.  Rlalto  Bldg.         Citizens'  Bldg.         Canadian  General        G.  F.  Greenwood,  Manager, 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


Roth  Dynamos  and  Motors 

KNOWN    THE    WORLD    OVER     FOR     THEIR      EFFICIENCY     AND      RELIABILITY 


Dynamos  made  In   sizes    of   from 
2  lights  (16 c.  p.)  to  300  lights. 

Every  user  endorses  our  machines 


SEND    FOR    OUR 
NEW  BULLETINS. 


MOTORS  for  power  purposes  la 
sizes  of  from  1-16  horsepower  to  20 
horsf^power. 

Adapted  to  any  purpose. 


Roih  Bros.  &  Co.,  Inc. 

27-29  S,  Clinton  Street,        CHICAGO,  ILL. 


SEE   OUR    COMPLETE    EXHIBIT   AT   THE   ST.    LOUIS    WORLDS    FAIR 

SECTION     B,     SPACE     19,     ELECTRICITY    BLDG. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-pBge  catalogue  No.  14.    Send  for  It. 

MANHAHAN  ELECTRICAL  SUPPLY  GO. 

New  York  Chicago 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


HANSON  &TUNELIUS  MACHINE  CO. 

DesfgnerB  and  Builders  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


;a.ke:r& 


IVI 


IMY.Iri. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES^SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


ARTISANS  IN  PLATINUM 


408-4I0-4I2-4I4  N.  J.  R.  R.  AVE. 


NEWARK,  N.  J. 


New    York    Office:     120    Liberty    St. 
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MANUFACTURED   BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    VI  ■    ^  I 

CHICAGO  EDISON  COMPANY,  139  Adams  Street.  CHICAGO. 


Co. 


CURVED  END  TUBES 


PASS  &  SEYMOUR,  Inc. 


NEW  YORK. 
BOSTO^. 


SOLVAY,  N.  Y. 


CHICAGO. 

SAN  FRANCISCO. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 

ix    f-i-exibi_e;   tube:   'xa^iri 


1' 


I* 


The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Glenwood  Works, 

YOIMKERS.    IM.  Y.    I 


Sales  Office, 
iS  Cortlandt  St..  New  York. 


iMJiiiiiiiiiiiiiiiiiiMiiiifiMMMiMMiggifiiiMiiS 
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I. X.L  WEATHERPROOF  WIRE 

Weatherproof,  Slow=Burning  and  SIow=BiirniDg  Weatherproof 


Sizes  0000  to  18  carried  in  stock 


Immediate  shipment  of  all  orders. 


SALES   AGENTS 

264=266-268=270  FIFTH  AVENUE,  CHICAGO 


■-^ft^M-t'^^''^^' 


CONTINUOUS  RAIUOINT  COMPANY 
OF  AMERICA.  \ 

GENL.  OFFICES:  CENTURY  BLDG.,  NEWARK,  N.  J. 

OVER  20,000 
MILES  IN  USE     I 

Jliyhest  Award  Paris  Kxviosition,  1900,         ' 
Uutfalo.  1901 


t^u-" 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

National " 


irect  and  Alternating 
Current 


GeneroLtors 


■Bar/if  in  Capacities 
up  to 

1500  K  W, 


FOR 

LIGHTING 

POWER    AND 

RAILWAY 
SERVICE 


Write  for 

Catalogue  No.  60 

descriptive  of  oar 

Alternating 

Current 

Machinery 


NEW  YORK:  135  Broadway 
PITTSBURG  :  Gellally  &  Co. 
CHICAGO:     Old  Colony  Bldg. 


National  Electric  Company 

GENERAL  SALES  OFFICE  and  WORKS 

M I LWAU  K  E  E 


SEATTLE  and 
SAN  FRANCISCO: 

Kilbourne  &  Clark  Co. 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


m 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

IMG      PA.R-r8  ^^T>.  NO    UOST    REVENUI 

Li.OiBiTIIMG  \m)  NO    F-RICTION 

IN   AIR  ^^  IMO    \A/EAR 


PACIFIC  COAST 

JNO.  MARTIN  &  00..  -  San  Francisco 
Colorado.  Idaho.  Montana.  Wyoming.  New 
'.     Mexico,  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  4  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 

EUROPEAN  OFFICE 

25  Boulevard  des  Itallens, 

Paris,  France. 
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FLASHERS 


THE  IMPROVED  REYNOLDS 
ELECTRIC  SIGN   FLASHER 


A  PROVEN 
SUCCESS 


NOT  AN 
EXPERIMENT 


For  Electric  Signs,  Flags  and  Electrical  Displays  of  Every  Kind 

All  Sizes,   for  Every  Purpose  Largest  Manufacturers  of  Flashers  in  the  World 

WRITE  FOR   FDLL  DETAILS  AND  PRICES 

1     REYNOLDS  ELECTRIC  FLftSHER  MFG.  CO. 
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AdjaHters,   Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manlp.  Co. 

Seaman,  J.  H. 
Adjusters,  Inc.  1-anips. 

Inc.  El.  Lt.   Manipulator  Co. 
Ancliors   (Tel.  &  Tel.) 

Matthews  ct  Bro..  W.  N. 

Crouse-Hinds  Co. 
Anunueiators. 

Central  Electric  Co. 

Edwards  &  Companj-. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

AVe&tern  Elee.  Supply  Co. 
Batteries   and  Jars. 

Central  Electnc  Co. 

Columbus  Storage  Hattery  Co. 

Edison  51  fg.  Co. 

Edwards  A  Company. 

Elecirlc  Appliance  Co. 

Manhattan  I-::iec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Bells,    Buzzers,   Kto. 

Central  Electric  Co. 

Chicago  Glass  Novelty  Co. 

Edwards  &  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Belt  Dressiuyr. 

Dixon  Crucible  Co..  -los. 

Leather  Preserver  Mtg.  Corp. 
Belting. 

I^eather  Preserver  Mfg.  Corp 

Shultz  IJelUnit  Co. 
BIOTTers. 

Sturlevant  Co.,  B.  F. 
Blow   Pipes. 

Turner  Brass  Works. 
Boiler   Coniiionnds. 

Dearborn  Drug  A  Chem.  Wks. 

-International    Boiler   Com- 
pound Co. 
Boilers. 

llabcock  A  Wilcox  Co. 
Bolts.  Tog:s:le. 

Wrigley  &  Co..  Thos. 
Books,   Electrical. 

Electrician  Publishing  Co. 

Drake  Co. ,  V.  J. 
Brnslics. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  t^o. 

Holmes  Fibre-Graphite  Co. 

Western  Electric  Company. 
Ca1»le   Haiig:ers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables  {See  Wires  and  Cables) 
Carbons,    Points   and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reisinger.  Hugo. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Casting's. 

New  England  Butt  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit   Bi-eaUers. 

Cutler-Hammer  Mfg.  Co. 

Culler  Elec.  A  Mfp.  Co. 

Ft.  Wayne  Elec.  M'ks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Compnny. 

Westinghoase  EI.  A  Mfg.  Co. 
Clusters   CWiroie.'Js). 

Benjamin  Electric  Mfg.  Co. 
Clutclies,     Elect  vicnl 
and    Meclianical. 

Akron  Electrical  :Mfg.  Co. 
Coal    and    Aslies    Ilnnd- 
llnj?   Machinery, 

Jeffrey  Mfg.  Co. 
Coils  and  Mat^nets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Comnintator  Compound 

Allen  Co.,  L.  B. 

Egan,  J.  J. 

McLennan  A  Co.,  K. 
Commutator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 

American  Conduit  Company. 

American  Stone  Conduit  Co. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Fibre  Conduit  Co. 

Pittsburg  Sewer  Pipe  A  Con- 
duit Co. 

Sprague  Electric  Co. 

Standard  Vitritied  Cond.  Co. 

Wesco  Supply  Co. 

Western  Electrical  SuppiyCo. 
Contractors    »,ud    Elec- 
tric  Iiiglit  Plants. 

Bullock  El.  Mfg.  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  M'ks.  Inc. 

General  Electric  Co. 

Northern  Electrical  Mfg.  Co. 

Sprague  Electric  Co. 

Wagner  Electric  iMfg.  Co. 

Western  Electric  Co. 

Wesiinghouse  El.  A  Mfg.  Co. 
Cross-Arms,     Pins     nnd 

Brackets. 

Berthold  A  Jennings. 

Central  Electric  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elec.  Supply  Co. 
Cut-Outs  and  Switches. 

Bossert  Elec.  Const,  Co. 

Central  Electric  Co. 

Chicago  l-'dison  Co. 

Crouse-Hinds  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Electric  Appliance  Co. 

ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hart  Manufacturing  Co. 

Lang  Electric  Co.. .). 

Manhattan  Elec.  Supply  Co. 

Trumbull  Elec.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  JIfg.  Co. 
Dynamos  and  Motors. 

Alcron  Electrical  Mfg.  Co. 

Bullock  Elec.  Mfg.  Co. 

Central  Electric  Co. 

Centurj-  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wneeler  Co. 

Dustin  Co..  Chas.  E. 

Ft.  Way  ne  Elec.  Wks.  Inc. 

General  Elec.  Co. 

General  Inc.  Arc  Light  Co. 

Gregory  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Mechanical  Appliance  Co. 

National  Electric  Co. 

NoTihern  Electrical  Mfg.  Co. 

Northwestern  Electric  Co. 

Roth  Bros.  &  Co.,  Inc. 

Sprague  Electric  Co. 

Slow  Manufacturing  Co. 

Sturtevant  Co..  B.  F. 

Wagner  Electric  Mfg.  Co. 

Warren  Elec.  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

AVestern  Elec.  Supply  Co. 

Wesiinghouse  El.  A  Mfg.  Co. 
Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heating   Appl. 

American  Elec.  Heater  Co. 

Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 
Electric    Railways. 
Crocker- Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Electrical  and  MciJian- 
ical   Enfflneers. 
Arnold  Elec.  Power  Stafn  Co. 
Baker  A  Co.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Brvan,  Wm,  H. 
Butterfleld,  J.  F. 
Byllesby  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  A  Co.,  Ernest. 


General  Engineering  Co..  The 

Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Jackson.  D.  C.  A  W.  B. 

Kohier  Brothers. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwediman,  A\'ells. 

Sargent  A  Lundv. 

Scbott,  W.  H. 

Sianton,  LeKoy  W. 

A'an  Winkle.  Edward. 

Wllmerding.  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Eldredge  Elec.  Mtg.  Co. 

Electric  Appliance  Co. 

Ft.  \\'ayne  Elec.  Wks.  inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Klec'l  Instrument  C". 

Pignolet.  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Wesiinghouse  El.  A  fllfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating   Mach'y 

Crocker- Wheeler  Company. 

General  Eltctric  Co. 
Elevators-Conveyors. 

Jetfrey  -Mfg.  Co. 
Engines,  Gas  and  Gaso- 
line. 

Lowell  Model  Co. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A    Mach.  Wks. 
Engines,    Stenui. 

AUis-Chalmors  Company. 

Dusiin  Co.,  Chas.  E. 

Sturtevant  Co..  B.  F. 

Tod  Co.,  Wm. 
Exporters. 

Gradstone  A  Co..  M. 
Fans    and    Fan    IMotors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

Emerson  I'.lectrlc  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Hunter  Fan  A  Motor  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

AVesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

ivartavert  Mfg.  Co. 

A'ulcanized  Fibre  Co. 
Piles. 

Barnett  Co.,G.  AH. 
Fixtures,  Gais  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Benjamin  tiectric  Mfg.  Co. 
Flashers. 

HaLler  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co. 
Flexible  Sliafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co.,  B.  F. 
Fuses   and  Fuse   Wire. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fuse  Company. 

Electric  Appliance  t.'o. 

Johns-Manville  Co..  H.  AV. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

AVestern  ICleciric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    nnd 

Shades. 

Fostoria  Incan.  Lamj^Co. 

Haller  Machine  Co. 

Ilolophane  Glass  Co. 

McLeod.  Ward  A  Co. 

Pardridge  Shade  A  Refl.  Co 

Phoinlx  Glass  Co. 

AVesco  Supply  Co, 

Western  Electric  Co, 

AA'estern  Elect.  Supply  Co. 
Graphite   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 


Heating    (Exhaust 

Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apitaratns. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
ilanipulaior  Co. 
Insiiection  &.  Insurance 

Hartford    Steam    Boiler    in- 
spection A  Insurance  Co. 
Insulating  Machinery. 

Hanson  A  Tunelius  Mach.Co. 

New  ICnglanil  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  I'^lectrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 
.   Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kanavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  ICugene. 

National  India  Rubber  Co. 

New  York  Insulated  AVireCo. 

OkonlteCo..The. 

Phillips  Insulated  AVire  Co. 

Simplex  Klectrical  Co. 

Siandard  Underground  C.  Co. 

Standard  A'ttritled  Cond.  Co. 

Sterling  A'arnish  Co. 

Thomas  A  oons  Co.,  R. 

A'ulcanized  Fibre  Co. 

Wesco  Supply  Co. 

AVestern  Electric  Co, 

AA'estern  Elect.  Supply  Co. 

AA'estlnghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lanii»s,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

AVesco  Supply  Co. 

AVestern  Electric  Co. 

AVestern  Elec.  Supply  Co. 

AA'eslinghouse  El.  A  jAlfg.  Co. 
Lamps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Comiiauy. 

Central  Electric  Co. 

Cbicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  ^Minla- 
ture  Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Inuand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Phelps  Co.,  The. 

Shelby  Electric  Co.    - 

Standard  Elec'I  Mfg,  Co. 

Sterling  Electrical  Mfg.  Co. 

AVesco  Supply  Co. 

AVestern  Electric  Co. 

AVestern  Elec.  Supply  Co. 
Lamps.     Incandescent— 

Keplacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters.    Metal. 

Haller  Machine  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  AA'ayne  Elec.  AA'ks.  Inc. 

General  Electric  Co. 

Manhnltan  Elec.  Supply  Co. 

AVestern  Electric  Co. 
Linemen's    Climbers. 

Klein  A  Sons,  Mathias. 
Magnet   Wires. 

(See  AVires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  K. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co..  Eugene. 
Mining  A|kparatns,Elec. 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

AVestern  Electric  Co. 

AYestlnghouse  El.  A  Mfg.  Co, 


I  Motors.    (See  Dynamos  and 
Motors.) 
A'aine   Plates. 

Crowe  Metal  Mfg.  Co, 
Nippers   and   Pliers. 

Klein  A  Sons,  Mathias. 
Xovelties,  Glass,  Elec. 

Chicago  Glass  Novelty  Co. 

Ithaca  I'^lect'l  Nuvelty  Co. 

Roche,  Wm. 
Patent    Attorneys. 

Bain,  Force. 

Glascock  Patent  Co. 

Johnston.  Thomas  J. 
Phosplkor   Broil  SRC. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum. 

Baker  A  Company. 
Poles  and  Ties. 

BertholdA  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

Coolldge  Co.,  Marsliall  II. 

Fowler,  John  H. 

Fowler-Jacohs  Company. 

Kellogg  Switch.  A  Sup"  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Lindsley  Bros.  Co. 

Loud"s  Sons  Co.,  H,  M. 

Maliby  Lumber  Co, 

MueUer  Company,  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Company. 

Phelan,  D.  AV. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  AV.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

AVestern  Lumber  A  Pole  Co. 

AVhltmore.  A.  E. 

AVorcester  Co.,  C.  H. 
Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 

Hoffman.  Geo.  AV. 

Po^ver    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Refiners. 

Gl.  AVest  Smelt.  A  Refining  Co 
Re- W^iuding— Repairs. 

Chicago  Edison  Co. 

Gregorj'  Electric  Co. 

Northwestern  Electric  Co. 
Rheostats. 

C'utler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Genl  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

AVestern  Electric  Co. 

AVesiingbouse  El.  A  Mfg.  Co. 
Schools  and   Colleges. 

Electrical  Engineer  Inst. 
Seco"d-Hand  Mach'y. 

Cent.  Stat.  Improvement  Co. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  AV'.  N. 

Northwestern  Electric  Co. 

RailWav  A   Elec.  Equipment 
Co. 

AValsh's  Sons  A  Co. 
Sheet    Brass    t&    Copper. 

Plume  A  Atwood  Mfg.  Co. 

Signs,   Electric. 

Haller  Machine  Co. 
Slate. 

Slonson  Burmah  Slate  Co. 
Soclvcts  &  Receptacles. 

Benjamin  Electric  Mfg.  Co. 

Pas->  A  Seymour- 
Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paste'. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg,  Co. 

AA'estern  Electric  Co, 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

AVesco  Supply  Co. 

AVestern  IClectrlc  Co. 

AVestern  Elec.  Supply  Co. 


Specialties.  Eleofrical 
Mfrs.  and   Designers. 

Haller  Machine  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Storage    Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 
Porter  Battery  Co. 

Supplies,    General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
AA'esco  Supply  Co. 
AVestern  Electric  Co. 
AVestern  Elect.  Supply  Co. 

Svritcliboards. 

Crouse-Hinds  Co. 

Geo.  Incan.  Arc  Light  Co. 

Lang  Electric  Co..  J. 

Telephones,  Tclcplione 
Material  and  Svritch- 
boards. 

American  El.  Telephone  Co. 

Autonatic  Electric  Co. 

Central  Electric  Co. 

Fahnestock  Transmitter  Co. 

International  Tel.  Mfg.Co. 

Kellogg  Switchh.  A  Sup.  Co. 

Manhattan  Klec.  Supply  Co. 

Moon  Mfg.  Co.,  The, 

Murdock  &  Co.,  AVm.  J. 

National  Elec.  Signalling  Co. 

Strom  berg-Carlson  Tel.  M.Co. 

AVesco  Supply  Co. 

AVestern  Electric  Co. 

AVestern  Elec.  Supply  Co. 
Time   Switches. 

Hartford  Time  Switch  Co. 
Tools. 

Anderson  A  Sons,  W.  H. 

Klein  A  Sons,  Mathias. 

AA^estern  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker- AVbeeler  Co. 

Ft.  AVayne  Elec.  AVorks.  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

JIanhattan  Elec.  Supply  Co. 

National  Electric  Co. 

AA'agher  Electric  Mfg.  Co. 

AVesco  Supply  Co. 

AA'estern  lilectrlc  Co. 

AVestern  Elec.  Supply  Co. 

AVestlnghouse  E1-.  A  Mfg.  Co. 
Trucks,  Electric    Car. 

General  Electric  Co. 

AVesiingbouse  El.  A  Mfg.  Co. 
Turbines  Water  "Wheels 

Leffel  A  Co.,  Jas. 
Varnishes. 

Sterling  A'^arnlsb  Co. 
Vulcanized  Fibre.     , 

Vulcanized  Fibre  Co. 
Wireless   Tel.  App'tus. 

Clark  Wtrel.Tel.ATel.Co.T.E. 

National  Elec.  Signalling  Co. 

W^ires  &  Cables— Slag- 
net  Wires. 

American  Electrical  AYorks. 
Central  Electric  Co. 
Chicago  Insulated  AA'ire  Co. 
Crescent  Ins.  W  ire  &  Cbie.  Co. 
Electric  Appliance  Co. 
General  I'.lsctric  Co. 
Hazard  Manufaeiuring  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  AVireCo. 
OkfinlteCo,,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  AVIre  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Ciiblt  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
AVesco  Supply  Co. 
AVestern  Electric  Company. 
AA'estern  Elec,  Supply  Co, 


T^osT    A.lx>lx^l>ei;io^l    IxxdejTK    of    J^c5l-veirtlsei3a.ex3.-t<s     flSeo    I*^g:^    ®* 


April   i6,   1904 


WESTERN     ELECTRICIAN 


Here 
is  an 

advertisement 
that 

don't 
need 

headlines 
or  any 
big  type 


Did  you  ever  stop  to  think  out  the  reason 
why  so  many — and  increasingly  many — 
of  the  big  stations  are  buying  Bryan-Marsh 
incandescent  lamps  ? 

Or  did  you  ever  pause  and  reflect  why  so 
many  electrical  engineers  will  have  their 
specifications  read:  "Bryan-Marsh  Im- 
perial lamps  or  equally  as  good" 

Did  you  ever  ? 

Did  you  ever  get  a  shipment  of  incan- 
descent lamps  and  then  wish  you  had 
ordered  Bryan-Marsh  Imperial  instead? 

Bryan-Marsh  Company,  Chicago,  New 
York,  Minneapolis,  Cincinnati  and  Denver. 


p.  S. — Imperial  Prlsmo  Lamps  the  latest— and  as  nsual  about  a  year  ahead  of  others  in  results  accomplished. 


WESTERN    ELECTRICIAN 


April  1 6,  1904 


BLTTER  BUY  BUCKEYE 


-Q-31  RI6ID  INSPECTIONS-^' 


Buckeye  Electric  Company 

Licensed  Under 

Patent  ^37693,  April  16,  '9S       Patent  444^30,  Jan.  13,  '91 
Patent  726293,  April  28,  '03       Patent  ^32760,  Jan.  22,  '9$ 

MAIN  SAl  ,F,5  OFFICE  AND  WORKS 

BUCKEYE  ELECTRIC  CO.                                     /^  1      r-  \  7  r>  I       A    XT  rx          r\  U   I  r\                                      BUCKEYE  ELECTRIC  CO. 

CHICAQO  OFFICE                                                        CLblVtiLAfNU,        (JrllU                                                         PITTSBURG  OFFICE 
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COLUMBIA 
LAMPS 


THEY 

Increase 
Profits. 

Increase 
Sales. 

Increase 
Customers. 


THEY 

Decrease 
Expenses. 


Columbia  Lamps  are  manufactured  under  a  license  to  use  the  Chemical 
Exhaust  Process  of  exhausting  lamps.  This  procees  Is  vitally  necessary  tn 
the  production  of  the  highest  quality  of  lamp.  Every  package  of  Colum- 
bia lamps  carries  a  label  reading: 


Write  for  Booklet  on  "  That  Question  of  Light." 

THE  COLUMBIA   INCANDESCENT    LAMP    COMPANY 

ST.    LOUIS,    MO.,    U.    S.    A. 


NEW  YORK  OPPICE:    1311  Havemeyer  BulMlaz. 

CHICAGO:    Central  Electric  Co. 

SAN  FRANCISCO :    Paul  Seller  Electric  Works. 


■mrirx^ic- 


Decrease 
Complaints. 

Decrease 
Equipment. 


LICENSED  UNDER 
Patent  No.  537,693,  April  10,  1895 
Patent  No.  726,293.  April  28,  1903 
Patent  No.  444,530,  Jan.    13,  1891 
Patent  No.  532,760.   Jan.    22.  1895 


PHILADELPHIA:      1227    Real    Estate    Trust    Building. 
BOSTON:    Equitable  Building. 
MEMPHIS:    35  Equitable  Building. 
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TO  MAKE 


TIPLESS  LAMPS 


We  didn't  learn  how 
in  a  minute— and  we 
don't  make  them  lil<e 
other  people  have 
TRIED  to  matce  them 
in  the  past.  Our 
methods  and  ma- 
chines are  ail  cov- 
ered  by  patents  and 
so  is  the  lamp. 


This  lamp  is  more 
perfect  in  mechani- 
cal construction  than 
any  tip  lamp. 


A  Tipless  Lamp  has 
never  heretofore 
been  offered  to  the 
trade  that  had  actual 


lamp  qualities.  We 
are  now  ready  to 
furnish  you  with  a 
tipless  lamp  that  is 
unexcelled  for  actual 
lamp  quality  at  prices 
which  are  as  low  as 
those  of  the  best  tip 
lamps,  and  at  the 
same  time  save  you 
from  3  to  12%  less 
from  broken  tips  and 
short  life  due  to 
cracked  and  chipped 
tips. 


To  the 

man  wh 

0  wa 

nts  the 

very 

best, 

this  iamo 

must 

appeal 

,    because   it 

is 

the 

perfection 

of 

the 

m 

odern 

lamp 

maker's 

art. 

Get 

our 

Prices 

and 

B 

ooklet 

THEraSTORIAlNCANDESCENT  LAMPCO 


FOSTORIA. 
OHIO. 
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• 


The  Holophane  System 
of  Illumination 


was  adopted  EXCLUSIVELY  by 


THE  SINGER  MFC.  CO.'S  BOOTH,  Section  23A,  Manufactures  Building 

This  system  was  selected  after  long  and  exhaustive  tests  of  all  the  leading  globes  and 
shades  on  the  market.  The  saving  in  current  effected  thereby  over  the  system  first 
adopted  pays  for  the  complete  installation. 

You  will  understand  the  WHY 

when  you  visit  our  magnificent  booth  in 

Section  25  Electricity  Building 

Our  exhibit  covers  nearly  2,500  square  feet  and  our  demonstrators  will  make  com- 
parative tests  on  any  kind  of  globes  you  may  select. 

Some  new  ideas  in  the  use  of  The  Holophane  System  will 
be  Footlights  and  Border  lights  in  Theaters,  etc.  Seven= 
color  scheme  for  sign  work.  Store  Window  lighting,  etc.,  etc. 


HOLOPHANE  GLASS  CO. 


15  East  32d  Street, 


NEW  YORK 


WESTERN     DISTRIBUTORS 

THE  V.  R.  LANSINCH  CO.,  207-209-21  1  Jackson  Blvd.,  Chicago 
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SINGLE  PHASE  MOTOR  FACTS 

SOMETHINC  TO  THINK  ABOUT= 


-SPEAKING  OF  CENTRAL  STATION  FOLIC Y- 


Do  You  Know 

That,  by  using  SINGLE  PHASE,  instead  of  two  or 
three  phase  alternating-current  motors,  you  can  save  from 
15  to  50  per  cent,  of  the  iirst  cost  of  your  motor  trans- 
former installation? 

That  it  costs  you  less  to  erect  the  ONE  TRANS- 
FORMER for  a  single-phase  motor  than  l^wo  or  three 
for  a  polyphase  motor  ? 

That  in  single-phase  motor  installations  there  is  a  SAV- 
ING of  from  IS  to  35  per  cent,  of  TRANSFORMER 
LOSSES? 

That  at  one  per  cent,  per  K.  W.  hour  this  means  a  saving 
of  from  TWO  TO  FIFTEEN  DOLLARS  A  MOTOR 
per  year? 

That  the  increased   loss   in  transformers   for  polyphase 
motors  means  TYING  UP  STATION  CAPACITY? 
That  you  can  save  from  10  to  50  per  cent,  of  METER 
INVESTMENT  by  installing  single-phase  motors? 
That  you  can  save  at  least  50  per  cent.  5f  COST  OF 
LABOR  INSTALLING  your  meters? 
That  you  can  save  25  to  50  per  cent,  of  the  cost  of  labor 
in  erecting  your  JNIAIN  LINE  WIRES  by  distributing 
single  phase? 

Do  You  Know 

That  3'ou  eliminate  a  portion  of  the  expense  of  the  con- 
ductors and  save  about  50  per  cent,  of  CONDUIT  OR 
CROSS-ARM  SPACE,  PINS,  INSULATORS,  ETC.? 
That  a  prominent  central-station  man  has  found  that  for 
a  lo-horsepower  motor  he  can  SAVE  THE  INVEST- 
MENT of  about  one  hundred  dollars  by  distributing  and 
supplying  current  to  the  motor  single  phase  instead  of 
polyphase  ? 

That,  therefore,  SINGLE-PHASE  SERVICE  INSTAL- 
LATIONS  ARE     THE     SIMPLEST,   JMOST    ECO- 


NOMICAL AND  THE  LEAST  EXPENSIVE  IN- 
STALLATIONS that  central  stations  can  put  in  for 
motor  service? 

Do  You  Know 

That  since  the  first  of  the  year  twenty-one  of  THE 
LARGER  STATIONS  east  hi  the  AUeghanies  HAVE 
DECLARED  IT  THEIR  POLICY  TO  INSTALL 
SINGLE-PHASE  MOTORS  exclusively,  this  decision 
entirely  reversing  their  former  policy  in  several  cases? 
That  these  changes  in  policy  were  decided  upon  after 
carefully  considering  the  above  questions? 
That  twenty  of  these  stations  are  using  WAGNER 
MOTORS  EXCLUSIVELY? 


WAGNER   SINGLE   PHASE   MOTOR   FACTS 


SPEAKING 


Do  You  Know 

That  the  WAGNER  MOTOR  is  the  only  SINGLE- 
PHASE,  ALTERNATING  CURRENT  MOTOR  that 
will  start  and  pull  up  its  full  load  from  rest? 
That  the  WAGNER  MOTOR  develops  a  STARTING 
TORQUE  of  more  than  four  times  its  full  load  running 
torque,  having  starting  characteristics  similar  to  that  of 
direct-current  series  motors? 

That  the  WAGNER  MOTOR  can  develop  TWICE 
FULL  LOAD  STARTING  TORQUE  with  a  starting 
current  not  to  exceed  iJ4  times  full  load  current  by  using 
an  inexpensive  accessory? 

That  the  WAGNER  MOTOR  IS  PERFECTLY 
AUTOMATIC,  and  delivers  its  torque  to  its  pulley  at  the 
instant  the  switch  is  closed? 

That  the  WAGNER  MOTOR  will  operate  satisfactorily 
when  connected  to  single,  two  or  three  phase  circuit  ? 
That  the  WAGNER  MOTOR,  on  account  of  the  above 
facts,  has  been  largely  instrumental  in  deciding  a  large 
number  of  polyphase  central  stations  against  polyphase 
distribution  where  single-phase  motors  of  the  desired 
capacity  can  be  obtained  ? 

That  no  CONDENSER  is  necessary  in  connection  with 
the  Wagner  motor? 

Do  You  Know 

That  a  CONDENSER  is  one  of  the  most  UNRE- 
LIABLE AND  DELICATE  pieces  of  electrical  apparatus 
in  the  market?  It  is  liable  to  break  down  at  any  moment. 
That  a  number  of  single-phase  motors  now  on  the  mar- 
ket depend  absolutely  on  the  condenser  for  starting,  and 
WHEN  THE  CONDENSER  GIVES  OUT  THE 
MOTOR  IS  WORTHLESS? 


OF    MOTORS 

Do  You  Know 

That  even  with  a  condenser,  such  single-phase  motors 
DEVELOP  ONLY  ENOUGH  starting  torque  to 
START  the  armature  WITHOUT  LOAD? 
That  the  WAGNER  MOTOR  does  not  bring  its  armature 
up  to  speed  and  then  by  means  of  a  friction  clutch  start 
its  load?  Such  a  device  cannot  be  safe,  reHable  or  prac- 
tical in  every  instance. 

That  a  split-phase  motor  DOES  NOT  DEVELOP  a  full 
load  starting  torque,  and,  therefore,  cannot  be  used  in  all 
cases  ? 

That  the  phase  displacing  coil  is  HEAVILY  OVER- 
LOAliED  in   starting,  and  can  onlv  be  kept  in  circuit 
A  SHORT  TIME,  otherwise  it  will'burn  out? 
That  the  WAGNER  MOTOR  is  without  a  phase-split- 
ting device  or  a  friction  clutch  pulley? 


Do  You  Know 

That  the  WAGNER  SINGLE-PHASE  MOTOR,  manu- 
factured by  the  WAGNER  ELECTRIC  MANUFAC- 
TURING CO.,  ST.  LOUIS,  MO.,  is  the  only  single- 
phase  motor  on  the  market  that  FULFILLS  THE  RE- 
QUIREMENTS of  A.-C.  MOTOR  SERVICE,  having 
demonstrated  its  worth  in  over  seven  years  of  satisfac- 
tory service? 

Have  you  received  our  catalogues  on  MOTORS 
AND  TRANSFORMERS  ?    If  not,  let  us  know. 

If  there  is  anything  more  that  YOU  WISH  TO 
KNOW,  write  to  the 


WAGNERIELECTRIC  MFG.  CO.,  ST.  LOUIS,  MO. 
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Three  Extraordinary  Books  for    p^^^^ 
Engineers  and  Electricians 


JLIST  FROM  THE 


New  and  Up  to  Date. 


Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendiura  of  useful  knowledge  appertainiDg  lo 
tbe  care  and  managemeat  of  Steam  Engines,  Boilers 
and  Dvnamos.  Tboroughly  practical  with  fuU  instruc- 
lions. '  By  C.  F.  SWINGLE,  M.  E.  Formerly  Chief  En- 
gineer of  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  tbe  Illinois  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  written  by  a  practical  engineer 
for  engineers,  and  is  a  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    illustrations.      Handsomely 
bound  m  full  leather  pocket  book  style.    Size,  5x6?ixl  Inch  thick.    PRICE  NET.  $2.50. 

Dynamo  Tending  for  Engineers,  ^''  ^''engineers'  ^^^^"^ 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV.  authors  of 
"Modern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-operation  of  the  best  authorities,  each  in  his  chosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  information,  and  to  more  carefully  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps'a  very  few  ex- 
ceptions, have  been  especially  made  for  this  book.  It  teaches  just  wh;u 
the  steam  engineer  should  know  in  his  eu£ineroom  about  electrlcity- 
12mo,  cloth,  100  iUustratioDs.    Size  bYsXl^-    PRICE  NET,  $1.50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 


Wiring  Diagrams  and  Descriptions 


for  Electrical  Workers. 


By  HENRV  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY, 

This  grand  little  volume  not  only  tells  you  /tow  to  do  it,  but  it  s/ioh')^  you. 


This  book  tells  how  to  wire  for  call 

and  alarm  bells. 
For  burglar  anfl  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


It  tells  about  meters  and  trans- 
formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  its  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble"  and 

"ring  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc, 

160  pages.    Over  200  illustrations.   Pull  leather  binding.    Ol   Cn 

Round  comers.    Red  edges.  Pocket  ^Ize,  4x6.   Price  net,    v'*""* 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


PubllshersofSelf'Educatlonal  Books  for  Mechaaics. 


Madison  andFrankllnSts.,  Chicago,  U.S.  A. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
.kinds.  Send  for  catalogue  and  discounts. 


Motor  starter  with  Automatic  Release. 
Manufactured  under  our  own  patents. 


UNION      ELECTRIC      MFC.      CO., 

Milwaukee,    Wis. 


r. 


Pittsburg  Sewer  Pipe  &  Conduit  Company 

Manufacturers  of 

VITRIFIED 

CLAY 
CONDUITS 

IN  1.  2,  3,  4  AND  6  DUCT. 

Superior  Conduits  for  under* 
ground  wires  a  specialty. 

General  Office  and  Factory: 
PITTSBURG,    KAN. 

Branch  Office  and  Sale  Yard:    2417   East    18th    Street,  KANSAS  CITY,    MO. 
>«"■■■"  ■■ iMiiK mimmt^mmm^mmm^mm,  in >■— w—^m 


'Quality' 


Switches 
Switchboards 
Panel  Boards 


Lang  switches  are  a  product  of  experi- 
ence, skilled  labor  and  the  best  ma- 
terials.     Large    stock.      Complete    line. 

Our  Switchboard  department  is  equipped 
to  build  Switchboards  of  all  kinds.  Esti- 
mates and  designs  furnished  upon  request. 

Panel  Boards,  Tablet  Boards,  Cabinets, 
Fuse  Blocks,   etc.  :  :         :  ;  :  ; 

SEND  FOR  1904  CATALOGUE 


tllE  J.LANG  ELECTRIC  COMPANY 

nSlHDIANA  ST. CHICARO  11  . 


m. 


cmCAGOjn, 


Russian  Exports  Exclusively 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  Stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED.  CORRESPOMDEMCE   IMVITED 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  CORTirNDT  ST. 
NEW  YORK 


LARGEST. FACTORIES  IN  THE  WORLD  STOCK  ON  HAND 

SEND    FOR    CATALOCUE 
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ELECTRIC  FANS 


FOR     1904 


Our  new  Type  S  Ceiling  Fan  is 
moderate  in  price,  attractive  in 
appearance  and  at  the  same  time 
efficient,  reliable  and  powerful. 
It  has  four  blades  of  ^8  inches 
sweep  and  a  speed  of  200  revolu- 
tions per  minute.  The  black  or- 
namental finish  is  black  japan  and 
the  brass  ornamental  finish  may  be 
either  brass  or  oxidized  copper. 
For  full  description  write  for  cir- 
cular No.  30914. 


SPRAGUE    ELECTRIC    COMPANY 

GENERAL  OFFICES:   527  WEST  34th  STREET,  NEW  YORK 

BRANCH     OFFICES     AND    SALES    AGENCIES     IN     PRINCIPAL     CITIES 


THE  BULLOCK   ELECTRIC  MFC.  CO 

CINCINNATI,  OHIO,  U.  S.  A. 


Stator  of  600  K.  W.  Bullock  Alternator 


luilders  of  Direct  and  Alternating  Current  Apparatus 
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4^ 


4* 


4» 
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The 


Emerson  Electric  Mfg.  Company 

St.  Louis,  Mo. 

Emerson  Fan  Motors 

For  Alternating  Current. 


Desk  and   Bracket   Styles 

Two  Speed.        Automatic  Start. 
Highest    Efficiency. 


Two  =  Blade 

Ceiling  and  Column 

Fans. 

Direct  Connected. 
Few  Wearing  Parts. 


Four=  Blade 

Ceiling  and  Column 

Fans. 


strong  Breeze. 
Two  Speed. 


Sample   Desk  or   Ceiling   Fans  Sent    Pre- 
paid for  Test.     Catalogue  Free. 


& 


^ 


f^ 


«§» 


<^ 


4» 
4* 


Alternating 
Current. 


Emerson  Motors 


2  H.  P.  and  Smaller. 


Motor  Driven  Air  Pumps 
Water  Pumps,  Blowers 
for  forge  and  pressure 
work,  Exhaust  Fans, 
Flashers,  Drills,  Grinders 
and  small  tools.        ::       :: 


Direct 
Current. 


The  Emerson  Electric  Mfg.  Co. 


Eastern  Office  and  Wareliouse: 
136  liiberty  Street,  New  York  City. 


St.   Louis,   Mo. 


<^4*=4'^*l'#4^##4'##########'S=####4»4'#4=#'^'^^'l#'#'######^#-"l=#'^ 
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When  at  the  World's  Fair  m 


We  cordially  invite  you  to  visit  our  several  exhibits  in  Machinery  Hall. 
One  of  these  will  bean  interesting  example  of  a  modern  electric  railway 
power  station.  Seven  C-W  generating  units  from  100  to  900  K.  W. 
will  furnish  power  to  the  intramural  railway. 


A    900-K.  W.    Generator 


At  our  own  exhibit  and  on  many  machine  tools  in  various  parts  of  the 
building  will  be  seen  C-W  Motors  operating  under  our 

Multiple  Voltage  System  of  Power  Distribution 


We  are  the  largest  exclusive  manufacturers 
of  Generators  and  Motors,  and 

Engineers  for  their  efficient  application  to  all 
sorts  of  industrial  plants. 

The  first  to  apply  direct  connected  motors  to 
machine  tools,  and  we  have  equipped  many  of 
the  largest  shops  in  the  country. 


Form  L  Motor 
Outputs  '1  to  3  horsepower 


Form  I  Motor 
Outputs  3  to  35  horsepower 


er=°Wlhieeler  CoinapSiny 

AM  PER  E.     N.J. 

Branch  Offices  in  Sixteen  Principal  Cities 
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Announcetnent: 


WE  TAKE  pleasure  in  presenting  to  you  our  catalogue  of  High-ten- 
sion Insulators  made  by  the  "  Glaze-filling "  process  under  our 
patent  No.  600,475,  March  8,  1898. 

We  have  given  the  subject  of  Insulation  of  High-voltage  Power-trans- 
mission very  careful  study,  and  conducted  such  tests  in  the  past  five  years  as 
warrant  us  in  saying  that  insulators  constructed  under  this  process  are  sure 
to  be  the  most  thoroughly  vitrified,  and  being  made  in  separate  parts  of  a 
uniform  thickness,  each  part  thoroughly  glazed,  and  with  the  extra  layers 
of  glaze  used  in  firing  them  together,  an  insulator  is  produced  which  is 
practically  non-puncturable. 

In  addition  to  the  types  shown  in  our  catalogue,  we  invite  new  de- 
signs,  and  realizing  that  engineers  who  are  actively  engaged  in  this  trans- 
mission work  are  in  a  position  to  know  better  the  requirements,  we  shall 
at  all  times  be  pleased  to  receive  drawings  and  specifications  from  which 
to  quote  and  furnish  samples. 

In  conclusion,  we  wish  to  emphasize  the  fact  that  we  will  put  nothing 
in  the  way  of  this  material  on  the  market  but  the  best,  made  from  the  best 
materials  and  by  the  most  skilled  mechanics,  and  every  piece  will  be  tested 
severely  before  going  out  for  use.  We  are  thoroughly  equipped  for  testing, 
with  the  latest  improved  transformers  and  measuring  instruments. 

Respectfully  submitted, 


THE 


R,  THOMAS  &  SONS  CO, 


EAST  LIVERPOOL,  OHIO 


FACTORIES 


East  Llvefitool,  Ohio,  U.  S,  A.;  Lisbon,  Ohio,  V>  5>  A. 


SALES  OFFICE 

39  &  41  Gortlandt  St.,  He  w  Yopic,  N.  Y.,  U.  S.  A. 
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SEND     FOR    SPECIAL    FAN    CATALOGUE 


HUNTER  FAN  &  MOTOR  COMPANY 

FULTON,  NEW  YORK,    U.  S.  A. 


General  Eastern  and  Export  Agents: 

E.   B.  LATHAM    &  CO., 

39  Vesey  Street,  New  York,   N.  Y.,  U.  S.  A. 


Western  Agents : 

WESTERN    ELECTRIC   CO., 

Chicago,  III.,  and  St.  Louis,  Mo.,  U.  S.  A. 
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Weston  Patent  Sustained  and  Jewel 
and  Keystone  Instruments  Enjoined 

The  fundamental  patent  for  the  Weston  Direct  Current  Electrical  Measuring 
Instrument  has  just  been  sustained  as  valid  by  the  United  States  Circuit  Court  for 
the  Southern  District  of  New  York  and  as  infringed  by  the  direct-current  instruments, 
both  voltmeters  and  ammeters  and  of  the  portable  and  station  type  made  by  the 
Jewell  Electrical  Instrument  Co.  of  Chicago,  and  by  the  Keystone  Electrical  Instrument 
Co.  of  Philadelphia. 

On  March  2nd,  1904,  his  Honor  Judge  Hoyt  H.  Wheeler  held  patent  No.  392,387, 
dated  November  6th,  1888,  granted  to  Edward  Weston  for  direct-current  electrical 
measuring  instruments  and  owned  by  the  Weston  Electrical  Instrument  Company, 
good  and  valid,  and  infringed  by  the  various  types  of  Jewell  direct-current  instru- 
ments. 

The  court  said: — 

"That  this  new  arrangement  of  the  coil  upon  pivots  in  this  form  of  magnetic 
fieH,  ***  was  a  great  improvement  on  all  or  any  prior  electrical  measuring  instru- 
ments is  very  plain  and  obvious  from  an  observation  of  the  things  which  had  gone 
before.  It  involved  invention  of  high  order  and  resulted  in  great  success.  Neither  the 
anticipations  relied  upon,  nor  the  alleged  want  of  patentable  novelty,  seems  to  defeat 
or  affect  the  validity  of  the  patent  for  this  improvement  *  *. 

Decree  for  the  plaintiff.        Hoyt  H.  Wheeler,  J." 


On  April  2nd,  1904,  the  same  court  by  his  Honor  Henry  E.  Lacombe,  Circuit 
Judge,  granted  a  motion  for  preliminary  injunction  in  Weston  Electrical  Instrument 
Co.  vs.  J.  Franklin  Stevens  and  another,  doing  business  as  the  Keystone  Electrical  In- 
strument Co.  The  instruments  involved  were  all  of  the  various  types  of  Keystone 
direct-current  electrical  measuring  instruments. 

The  court  said: — 

"  Without  now  making  any  decision  as  to  the  other  claims  it  is  held  that  8,  12 
and  13  are  valid  and  infringed  by  defendant's  structure,  which  certainly  i,s  as  close  if 
not  closer,  to  device  of  the  patent  than  was  the  infringing  structure  in  the  Jewell  case." 

The  Weston  Electrical  Instrument  Co.  has  granted  no  licenses  to  any  other 
manufacturers  to  make  or  sell  its  movable  coil,  direct-current  electrical  measuring  in- 
strument and  all  such  instruments  are  unauthorized  and  are  an  infringement  of  the 
Westonpatent  No.  392,387. 

All  who  deal  in  such  infringing  instruments  and  all  who  hereafter  put  into  use 
any  such  infringing  instruments,  and  also  all  who  continue  hereafter  to  use  infringing 
instruments  previously  installed  are  guilty  of  infringement  and  will  be  held  to  strict 
accountability  by  the  Weston  Electrical  Instrument  Co. 

The  Weston  Electrical  Instrument  Co.  is  prepared  promptly  to  supply  the  entire 
demand  for  direct-current  electrical  measuring  instruments  of  all  types  and  for  all  uses. 

WESTON  ELECTRICAL  INSTRUMENT  CO, 

Waverly  Park,  NEWARK,  IM.  J. 
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CURTIS    STEAM  TURBINES 


1500   KW.    CURTIS   STEAM   TURBINE   DIRECT    CONNECTED   TO    1500   KW.   ALTERNATING 
CURRENT    GENERATOR.        TESTING    DEPARTMENT,   SCHENECTADY    WORKS 

Curtis  Steam  Turbines  are  built  in  capacities  from   li  KW.  to  500  KW.  direct  current  units  and  500  KW.  to  5000  KW.  alternating  current  units 


PRINCIPAL     OFFICES 


SALES    OFFICES    IN    ALL 
LARGE    CITIES 


SCHENECTADY,    N.  Y. 


NEW    YORK    OFFICE,  44    Broad  Street 
LONDON     OFFICE,     83     Cannon     Street 
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RA. 


MIOHI 


NUEFSIMBERO 


O  ARBO  IM  3 


BEST  LIGHT 


STEADIEST  LIGHT 


c   -:S' 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK* 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


4^4^ 


Stamonb  If" 


JUraJip 


•  iiark 


<s> 

®I|ta  (Evnht-Mnvk  gitaratttpps  quality. 

©I?p  i^art  iifg.  (En..  iifartfnrJi,  (Horn. 


Nrm  Inrh 


Soatnn 


flUfiragn 


SFnrnnta,  (0nt. 


136 

NORTHERN 

Vertical  Motors 

Built  In  a  wide  range  of  sizes  for  opera- 
tion where  a  vertical  shaft  Is  required, 
enaoUnt,' operation  of  machine  without 
the  use  of  Devet  gears,  etc. 

1 1w  *> ' 

r 

WE  SHOW  A   NORTHERN 
VERTICAL    MOTOR      AS 
APPLIED     TO     A      DEEP 
WELL  PUMP. 

p 

Leaflet  No.  10125  shows  a  novel  appli- 
cation of  ihe  Northern  Vertical  Motor. 

>-.     .-, 

Meet  us  at  Section  14,  Palace  of 
ElectrlcUy,  World's  Pair,  St.  Louis 



NORTHERN    ELECTRICAL    MFG.    CO.    1 

Engineets.    Manufacturers                  t                 MADISON.    WIS.,    V.    S.    A.      | 

4; 


1% 


GENERAL  ELECTRIC  COMPANY'S 

ENCLOSED    FUSES 


A  complete  line. 

Safest,    most    convenient     and 
most  accurate. 

Furnished  in  all  capacities  usu= 
ally  required. 


WRITE  FOR  FURTHER  INFORnATlON. 

PRINCIPAL  OFFICES:     SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnocl<  Block.  Sales  Offices  in  all  Large  Cities. 


irirnririririririririririd«'i^K'i«'iPirirt<'K  irirfCiriPir.riPK'iP:«'je.jPJ«'i«"J«"trjP>p|PiPj«'K'jP  jPiriririP|pirt?iP:rirjPirirjriririririrm'ir 
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PACKARD  SQUARECO 

transformer  is  a  new  departure  in  transformer 

construction. 

It    is    entirely     different    from    anything  on 

the  market. 

Our  proposition  is  the  best  that  has  ever  been 

advanced. 

Write  for  information. 


ELECTRIC  APPLIANCE  COMPANY 

ELECTRICAL  SUPPLIES .       ;•:       92  and  94  W.  Van  Buren  Street,  Chicago. 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Eav'-'  Inrreastd  Pricf.":. 

WE   HAVE   NOT   INCREASED   PRICES  on 

Standard  Alaaufactured  MICA.     We  are  Satisfied  with  a  Reasonable  Profit 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Respoaiible  for  Present  Low  Prices. 


EDISON  MINIATURE   LAMPS 


Over  400,000  Annually  Shipped 

to  Users. 


All  types — every  variety. 
Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Compaay,  Harrison,  N.  J. 


VOLT  -  AMMETERS, 

POCKET  SIZE, 

For  TestlngBatterles  and  Battery 
Circuits,  Locating  Faults. 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  Y. 


"C/f/CAGO. 


BEST  QUALITY  LOWEST  PRICE. 


M.  I.  C. 
COMPOUND 


HIGH  INSULATOR  FOR  ARMATURES,  FIELD  COILS,  SPOOLS, 
TRANSFORMERS,    MOTOR    FRAMES,    CAR  TRUCKS,   ETC. 


Four  Grades  to  suit  all  Requirements. 
Impervious  to  Moisture,  Oil  or  Acid. 


Non-Corrosive,  no  Carbon  Bisulphide. 
Send   for   Price   List   and   Samples. 


MICA    INSULATOR 


JVE>"W   "vobjk:. 


CO., 

CHICA.GO. 


k-kW 


%  Whitney  Instruments  \ 


* 

* 
* 
* 

* 
* 
* 

* 

* 
* 

* 

* 
* 

* 
* 
* 

* 

*  Machado  &  Roller  * 

¥  Ik 

^  203  Broadway,  ^ 

J  MEW  YORK  CITY,  H.  Y.  * 

*  Or  to  your  nearest  SUPPLY  HOUSE.  * 

*  * 


WANTED 


You  Viho  are  Traublmd  with  Sparking  and  Cutting  of  CommutmtoFM  to  Umm 

The  only  article  that  will  PKEVKNT  flPARKlNQ. 
Will  koep  the  ooimmitaior  in  good  condition  iiod 
PREVfcKT  CUTTISli. 

Abaolutoly  will  Mot  Gum 
Tha  Bruahem  •  .  . 


SO  eta.  pof  Stick,    $B,aO  gBOF  DoMmn, 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


Km  Mclennan  &  go,. 

Sole  Miinufocturere, 
809  Title  and  Trust  Bldg..  CHICAGO,  ILL. 


BEARD5LEE  CHANDELIER  MFG  CO.'" 

GAS  &  ELECTRIC   FIXTURES  - 


TRADE. 


Glass  Push   Button 


Chicago  Class  Novelty  Co., 


•'THE 
RADIUM" 

Newest  and  Bcsl> 

(.'an  bosepn  In  tlio 
darkest  night  re- 
ileetliiKtliefaliit- 
I'.st   lltrht.  No 

burnishing  need- 
ed. Always  bright 
-never  tarnlahes. 
Cover  Is  made  oE 
glass,  glided  on 
under  Bide,  the 
gold  being  fired 
Into  the  glass. 
For  sale  by 
Supply  Houses  or 

MaimfacturerB. 
1206-K  Branson  St.. 

MARION.  IND. 


are  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  AM 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 


»*******Jt**********  *****•» 


n 


STAR 


ff 


INCANDESCENT 
LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFlCIENCy. 

.  t     MADS     BT    THE    MOST    SKILLED    WORKMEN,      i  ■ 

STANDARD  ELECTRICAL  MFG. 
COMPANY,     :     Hiles,  Ohio. 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AiJS-rilM     A     CO.p 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  IWSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  tlyonne,  N.J.  114-lie  I.IBERTY  STREET,  S.  Y. 


^^Bb 


M.KLEIN    &   SON 
I  Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III 


ElectricHeatingApparatus 

SCrjD   FOR   QZ-PAQE   CATALOGUC. 

"UNIT"  ENAIVIELED  RHEOSTATS 


OHICAOO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal,  Electric  and  Machinery  Specialties 


SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 

^apr.jI 

Ff^ 

Pat.  Dec.  3. 

g^ 

1901  . 

Wrigley's 

Patent 

Steel 

With             / 

double-fanged  fe 

fc  Toggle 

sides   and       ^ 
ridged  back. 

r  Bolt 

For  securing  brackets  and  fixtures  to  hollow  tll- 
ingr,  marble  tlabs,  steel  ceilings,  or  plastered 
walls  wbere"  screws  or  nails  fall   lotiold 

Tbe  only  ,Vlncb  steel  Toggle  Uolt  on  the  mar- 
ket that  can  be  inserted  In  a  ?^-lneh  hole  and 
Beciirely  anchored.  And  can  Instantly  be  taken 
out  if  wanted  out.  The  M-inch  size  can  be  In- 
serted In  a  u-lnch  bole. 

'1  he  ,^j-l!icli  size  win  sustain  a  weight  of  40(1  lbs 

THOMAS    WRIGLEY  &   CO. 

300-306     Dearborn     Street.    Chicago,    III. 


April  16,  1904 
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FRANK  N.  PHILLIPS.  Prcsiqcnt. 
C.  H.  WAQENSEIL,    THCAaUREH. 


EUQCNE  r.  PHILLIPS. 


E.  ROWLAND  PHILLIPS,  ViCC-Phkb. 
C.  n.  reuington.Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS 


PROVtDEJTCE.  K.  I, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

electric  light  line  wire, 
incandescent  and  flexible  cords, 

Railway  Feeder  and  Trolley  Wire, 

AMERiCANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  ^'ork  Store,  W.  J.  Watson.  26  Conlandt  St. 

CmcAQO  Store,  F.  E.  Donoboe.  82  Lake  St.  , 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

»'""AJ[,a,  PATENTS 


U.S. 


FOREE  BAIN,  1662-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Office:  McKay  Engineering  Co  ,  149  Broadway 


:0^^  Tl^^F^^^^^TK 


,^Ai  Crescent  Soldering  Stick 

■■.TTiilaSm  «»imtJ«iv*«<mjiV.rf3dlenJvc»-'»>TAtiif3ttMt 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  anil  Plastic.  Not  Brittle ! 


Entirsly  different  from  any  otber:    no  waste;    no 
sputtering;   nocorrosion. 

CRESCENT  CO.,  403   OMAHA   BLDC,  CHICAGO. 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

He.  1 1  Pine  Street,    -    NEW  YORK  CITY 


Patent  Causes. 


Patent  Soliciting. 


ELECTRICAL  ENGINEER- 
NG  1AUGHT   BY   MAIL. 

Write  for  our  free  Illustrated  Book. 
"Caa  I  Become  ao  Electrical  Eagfiter?" 

We  teach  Electrical  EngineerinK,  Elec- 
tric Lighting,  Electric  Rallwaya,  Mechan- 
ical Engineering,  Mechanical  Drawing, 
etc.  at  your  home,  bj  mall.  Institute 
indorsed  by  Thoa,  A.  Edieoo. 

Electrical  Engineer  Institute, 
Deot.  K.  240-242  W.  23d  St..  New  York. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherproof  Wire. 
Slow  -  Burning  Weatherproof 
and  Slow -Burning  Wire. 

Prioes  and  Samples  on  Application, 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"MARVEL    OF    MECHANICAL  SIMPLICITY " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   THY    THEM. 

HIPWELL  MNFC.  CO. 

ALLEGHENY,      PA. 


THE  TURNER 

Double  Jet  Alcohol 
BLOWPIPENo.iO 

Produces  a  non-oxidizing  needle  flame  of  nrer 
3.000  decrees.  Burns  wood  alcohol.  Burner 
swiveled  s^i  that  flame  can  be  turned  any  direc- 
tion. Capacity  9i  pint.  Shipping  weight  two 
pounds.  Burns  three  hours  at  full  blast  from 
one  filling.  Can  be  turned  low  like  a  lamp  when 
not  In  use.  Size  of  reservoir  2%  x  5  inches. 
Every  electrician  should  have  one  in  his  tool 
bag.    Excellent  for 

LEAD  Gu;;N:r.'G, 

SOLDERING  WIRES,  ETC. 

THE  ^^——^ 


No.  19  Doulile  Jel  Alcohnl  Blow  Pipe.     S<  .iO  eacii. 


Turner  Brass  Worlds 

23  N.  FRANKLIN  ST.,   CHICAGO  5i 


HORNBERGER-IRWIN 
TRANSFORMERS 

(LARGE   AND  SMALL) 


K.  W.  to  500  K.  W. 


This  transformer  represents  the  latest  Improvements  in  transformer  con- 
struction; made  In  three  types;  multl-coll  construction;  ventilated  cores; 
built  for  all  commercial  voltages  and  frequencies;  HIGtlBR  EFFICIBN- 
CIES  TOQETHER  WITH  LUW/rR  TEMPERATURES  THAN  HAVE 
HERETOFORE  BEEN  ATTAINED  ARE  GUARANTEED.  Catalog  just 
Issued  explains  details. 

Manufactured   by 

CRAWFOROSVILLE  ELECTRIC  CO, 

CRAWFORDSVILLE,  INDIANA,  U.  S.  A. 


TESTED 

1 1 1  V  L    -  STRIP 

1   U  V  L   -  LINKS  (open) 

TELEPHONE- 
ENCLOSED     - 


(indicalinpi 

TUBULAR  LINE 


FUSES 


TELEPHONE    FUSE    BLOCKS. 
FUSIBLE  LINKS  (For  Fire  Doors) 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 

Send  for  Catalogue  So.   IS  lltustraUag  our  full  tine  of  goods 

Exhibit  in  Electricity  Bldg.,  St.  Louis 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 


358  Dearborn  St.,  Chicago. 

Mutual  Life  Bldg. 


853  Broadway,  New  Yorl<. 
Buffalo. 
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W^AXTED,  FOR  SALiE    and 

similar  WASIT  COmSiai  advertise- 
ments (jo  -words  or  /ess),  S^  S°  "" 
insertion;  additional  zuot'ds  3c  each. 
POSITION  "WANTED  advertise- 
ments  (JO  Tvords  or  less).  $r.oo  an  in- 
sertion; additional  -words  2C  each. 


POSITION  WANTED. 

By  a  first-class  electrician  and  switcbtoard 
man,  witU  Independent  lelepbone  Co.,  not  over 
200  miles  from  Chicago.  Understand  all  stan- 
dard makes  of  apparatus  and  special  party-line 
equipments-  No  bad  habHs,  and  a  worker  Can 
furnish  tbe  best  references  as  to  character  and 
ability.  Desire  S75  00  per  month.  Adaress 
UOX  335,  care  of  Western  E  ectriclan,51U  Mar- 
quette Bldg.,  Chicago. 


POSITION     WANTED. 

After  July  1st.  As  superintendent,  in  con- 
structing ana  maintaining  Independent  or  far- 
mers'mniual  telephone  sys  em  aod  10II  lines. 
Four  years' experience;  sober;  married.  Al  ref- 
erences. AYould  take  position  as  lineman,  with 
company  where  opportunity  for  advancement 
and  a  permanent  position  were  oft'ered.  Loca- 
tion in  Central  or  Northern  Illinol'*  preferred. 
Address  BOX  332,  care  Western  Electrician, 
510  Marquette  Building,  Chicago. 


POSITION    WANTED. 

By  all  around  electrician  age  31;  single:  9 
years'  practical  experience  in  handling  electric 
machinery  in  manufacturing  plants;  can  wind 
armatures  and  competent  to  do  whatsoever 
may  come  along  in  such  plants,  on  motors,  dy- 
namos, lam  ps  and  telephones ;  also  some  knowl- 
edge of  engines  and  boilers.  Have  good  refer- 
ence. BOX  337,  care  Western  Electrician,  510 
Marquette  Building,  Chicago. 


POSITION   WANTED. 

Electrician  ofTyears' experience  In  all  branch- 
es of  direct-current  wort,  making  a  specialty 
of  meter,  motor,  arc  lamp  and  fan  work,  also  all 
methods  of  testing  same,  desires  a  position  with 
some  station  where  ability  and  willingness  mean 
advancement.  Now  have  charge  of  650  meters, 
67  motors  and  150  arc  lamps,  but  owing  to 
change  of  management  I  wish  a  change.  Ad- 
dress BOX  334,  care  of  Western  Electrician.  510 
Marquette  Bldg..  Chicago. 


WANTED. 


Two  or  three  men  for  care  and  operation  of 
cranes  and  motors  ;  also  one  or  two  men  for  all 
round  electric  light  and  telephone  work.  Ad- 
dress C.  A.  BARNEY,  73;i  Chestnut  Street, 
Kewanee,  111. 


WANTED. 

Three  esperlenced  Incandescent  lamp  eales- 
men,  by  an  old  and  well-e8tabllsbed  company  not 
In  the  trust.  Applicants  will  please  state  age, 
experience  and  salary  wanted.  Address  BOX 
199,  care  Western  Electrician,  610  Marquette 
Bldg.,  Chicago. 

WANTED. 

Position  by  first-class  lineman  and  wireman; 
have  8  years'  practical  experience  in  central 
station  work,  wiring,  repairing  arc  lamps,  etc.. 
Can  furnish  good  reference  as  to  ability  and 
character.  Address  BOX  324.  care  Western 
Electrician,  510  Marquette  Building,  Chicago. 


FOR  SALE. 

To  be  sold,  April  22.  plant  and  rights  of  Paw- 
nee El.  Co.  Corliss  16  in.  x  26  in.  engine;  Stan- 
ley 90  K.  W.  alternator;  polellne,  station  etc. 
In  good  town,  county  seat,  3.000  pop.,  6  blocks 
business,  2  railroads.  Good  opening  for  practical 
man  with  funds  to  make  extensions  or  to  put  in 
combination  ice  and  light  plant.  Address 
TRUSTEE,  Box  194,  Pawnee,  Okla. 


FOR  SALE. 

In  a  good  town  of  4.UU0  population,  the 
county  seat  of  county  In  Iowa;  electric  light 
plant  in  good  condition;  has  city  lighting  con- 
tract and  franchise;  has  an  extra  engine  and 
dynamo  and  coal  sheds  for  local  trade.  Plant 
Is  on  paying  basis.  Address  BOX  322.  care 
of  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


FOR   SALE. 

Electrical  contracting  and  supply  business  In 
city  of  12,000.  No  competition,  all  work  in  ohy 
and  vicinity  done  by  us.  Have  several  contracts 
on  hand  and  prospects  for  spring  and  summer 
never  better.  Full  particulars  given.  Address 
BOX  336,  care  Western  Electrician.  510  Mar- 
quette Bldg.,  Chicago. 

FOR  SALE. 

500-Ilorsepower  electric  light  and  power 
equipment — engines,  boilers,  A.  C.  and  D.  C. 
generator.-,  shafting.  qulUsi  friction  clutches. 
transformers,  etc.  Every  thing  for  a  complete 
equipment.  Ready  for  shipment  May  1.1904. 
Inquire  of  PEOPLES  POWER  CO.,  Moline,  111. 


=FOR  SALE= 

2  DIRECT  CONNECTED  UNITS 

160  kw.  WPstinp>iouse  SSCW  voits.  CO  oy., 
1  ph..  240  h.p.,  12-ajxU  Harrisbiirg  tan- 
dem, 257  r.  p.  m..  exoltera,  a witcb boards, 
complete.    Guaranteed.    Now  running. 

SEND  for  Our  LIST  No.  2 

Railway  &.  Electric  Equipment  Co. 

Pblladlepbla    -    Real  Fsfate  Trust  Bldf. 
Buffalo    -       -    Elllcotl  >quare. 
Chicago   •       -    Home  losorauce  Bids. 


For  Sale. 


An  opportunity  to  se= 
cure  a  flrst*class  com- 
plete Electric  Light 
Plant  very  cheap 

$3,500.00  for  the  Complete  Plant 

One  16-inch  and  26-inch  by  36-lnch  cross 
compound  condensing  Corliss  engine  with 
two  band  wheels  22-lnch  face  by  12  feet  and 
16  feet  diameters.  Henry  W.  Bulkley  syphon 
condenser  with  circulating  pump,  hoi  well. 
etc.  Complete  with  all  valves  and  fltllngs. 
In  good  condition. 

One  "WOOD"'  60  cycle  150  K.W.  Alternator. 
2,200  volts  450  r.  j).  m.  Complete  with  exciter 
and  switchboard  instruments.  Armature 
newly  rewound.  In  llrst-class  condition. 
The  above  has  been  recently  replaced  by 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD.     S.  O. 


NOTICE  OF  LETTING  LIGHTING 
CONTRACT. 

The  city  of  Effingham.  III.,  hereby  gives 
public  notice  that  It  will  receive  bids  for 
the  lighting  of  the  streets  and  alleys  of 
said  city  for  a  period  of  five,  ten  and  fif- 
teen years  from  Novembei-  5.  IHO-t.  ,  Said 
bids  to  give  the  cost  to  be  charged  the  city 
of  Efflnghain  per  light  per  hour.  The 
minimum  number  of  street  lamps  to  be 
sixty.  All  lamps  to  be  inclosed  arc  lights 
of  2.000-candIepower.  The  minimum  total 
number  of  hours  of  Hglit  furnished  to  be 
not  less  than  1 20.fi(iO  hours  per  annum. 
Light  to  he  turned  on  or  off  at  the  direc- 
tion of  the  city  or  Its  committee.  The 
jilant  furnishing  the  light  to  be  mo<lern 
and  city  reserves  the  right  to  demand  satis- 
factory evidence  of  the  ability  of  the  party 
or  company  bidding  to  perform  the  obliga- 
tions Incurred.  The  city  agreeing  to  audit 
and  pay  bills  monthly.  The  contract  will 
carry  penalties  for  failure  to  comply  with 
contract. 

The  use  of  the  streets  and  alleys  being 
given,  the  city  requires  that  in  addition  to 
the  cost  given  for  street  light,  the  maxi- 
mum charge  for  incandescent  light  for  the 
use  of  the  citizens  of  said  city  shall  be 
given  In  the  bid  and  also  the  price  charged 
fol-  commercial  purposes  on  a  day  current. 
Tbe  height  of  poles,  wires  and  other  de- 
tails can  he  ascertained  by  inquiring  nf 
the  mayor  or  the  chairman  on  streets  and 
alleys. 

All  lamps  to  be  placed  under  the  direc- 
tion of  the  committee  on  light  and  water 
of  said  city- 
Bids  to  be  sealed  and  delivered  to  the 
clerk  of  the  city  of  Effingham.  III.,  on  or 
before   Tuesday.   May   17.    1004. 

The  city  reserves  the  right  to  reject  any 
or  all  bids. 

THE    CITY  OF  EFFIXGITAM.   ILL. 


RUBBER   IVIA.TS 

FOR    SWITCHBOARDS. 

261  Washington  St..  NEWARK.  N.  J. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3-phase. 

1-120      " 

1-7S         "        Westlnghouse  2-pha9e, 

250-VOLT  GENERATORS. 

1-2S0  K.  VV.  Western  Electric  M.  P. 
1-200      ■•       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-125  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

regory: 

ELECTRIC  cof 

54-62  5.CL1NT0N  5T.  CHICAGO 


NOTICE. 

There  is  one  concern  in  Chicago 
who  are  in  position  to  disDose  of 
your  Electric  Light  Plant.  Writefor 
particulars. 

J.  S.  MAURER  &   CO. 

Monadnock  Bldg.,         Chicago,  III. 


THE  GLASCOCK  PATENT  CO. 

606    F    Street,  Washington,    D.   C. 

Will  notify  yoii,  free,  as  to  patents  granted  In 
any  line  of  Industry.  Increase  your  sales  by 
perfecting  your  goods.  Increase  your  profits 
by  saving  in  cost  of  production.  This  company 
serves  over  500  manufacturers  and  has  the 
best  of  facilities  for  attendlnir  to  all  kinds  of 
natent  business.  State  your  wants  and  receive 
free  information  and  advice. 


Like  Finding  None). 

Save  your  scrap  copper,  brass  and  platinum,  also  incandescent  lamp  bases,  etc..  and 
send  them  to  us      We  pay  the  highest  market  prices  tor  this  material.     What  have  you? 

We  manufacture  copper  bard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder, 
pig  lead.  Ingot  copper,  spelter,  etc.    It  will  pay  you  to  get  our  prices. 

GREAT  WESTFRH  SMEITING  S  REFINING  COMPANY.  CHICAGO. 


I  DIRECT  CONNECTED  UNITS 
I  FOR  LIGHTING  AND  POWER 
i  PURPOSES 


One  500  Kw.  General  Electric  13200  volt.  26  cycle,  tbree  phase  alternator  type 
A.  T.  B.,  class  28-500-107,  direct  connected  to  Rice  A  Sargent  cross  compound 
engine  with  marine  engine  driven  exciter,  generator  panel,  exciter  panel,  con- 
denser and  piping. 

One  200  Kw.  Genpral  Electric  2300  volt,  60  cycle,  three  phase  alternaior  type  A. 
T.  B.,  class  36-200-200,  direct  connected  to  19x20  Russell  engine. 

One  200  Kw.  Westlnghoiise  220  volt.  25  cycle,  three  phase,  14  pole  alternator,  speed 
214.  direct  connected  to  l7'/ax21  Buckeye  engine  with  exciter  and  switch- 
board.   In  excellent  condition. 

Two  150  Kw.  Wesiingbouse  2200  volt,  60  cycle.  slngl*>  phase,  28  pole  aUern-"t.ors, 
speed  217.  each  direct  connected  to  12-20x14  Harrlsburg  standard  taniem 
compound  engines. 

One  75  Kw.  General  Electric  110-125  volt  6  pole  generator,  speed  270,  direct  con- 
nected 10  11x12  Fisher  four  valve  engine. 

One  60  Kw.  Eddy  type  G,  125  volt,  4  pole  generator,  speed  280,  direct  connected 
to  13x12  Buffalo  Forge  engine,  brand  new. 

One  50  Kw.  Commercial  125  volt.  6  pole  generator,  speed  275,  direct  connectf  d  to 
8^^-13x12  Armlngton  i  Sims  tandem  compound  engine.  In  use  less  than 
one  year. 

One  50  Kw,  Eddy  type  G.  125  volt  4  pole  generator,  speed  275,  direct  connected 
to  13x12  Harr'isburg  Ideal  engine. 

One  25  Kw.  General  Electric  110-125  volt  6  pole  compound  wound  generator, 
speed  305.  direct  connected  to  9!^xlO  Armlngton  A  Sims  engine. 

Two  25  Kw.  Westinghouse  250  volt  6  pole  generators,  each  direct  connected  to 
9x10  Ball  &  Wood  engine. 


Direct  Connected  Railway  Units,  Belted  Generators 
Alternating  and  Direct  Current,  Engines,  Boilers,  etc. 

Send  for  Latest  Bulletin 

CHARLES    E.    DUSTIN    CO. 

I  I    BROADWAY,    NEW  YORK 


ESTABLISMED    IG  YEARS.  SO 


U.S. METAL   POLISn 


GENTS    AI^D   0EALER5     ALL     OyEP 


>QLI5HE5  ALL  METALS.   Be 


n^AMPLEs'sEXT     TREE 
GEO.W.  MOf  FMAN 

Z95.E.WflSHiNGiONST.  iNOIflHAPOLIb.rHC 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse  400  E.  P.  M. 

20  H.  P.  Eddy,  1450  K.  P.  M. 

7Vs  H.  F.  Oenerat  Electric.  900  B.  P.  M, 

5  H.  P.  Geueral  Electric.  1820  K.  P.  M. 

5  H.  P.  Paragon.  900  R.  P.  M. 

S'/s  H.  P.  Paragon,  1000 R.  P.  M. 

2  H.  P.  General  Electric,  1025  E.  P.  M. 

1  H.  P.  Simpson.  2100  R.  P    M. 

1  V%  H.  P.  General  Electric.  1800  E.  P.  M. 

1  H.  P.  Lundell.  1200  R,  P.  M. 


25  U.  P.  Crocker  Wheeler,  750. R.  P,  M, 

15  H.  P.  Detroit,  lOUO  K.  P.  M. 

10  H.  P.  General  Electric,  1H50  E.  P.  M. 

Ill  H.  P.  Slmp.ion,  2000  E.  P    M. 

7!^  H  P.  Crocker  VVbeeler,  1575  E.  P.  M. 

7*4  H.  P.  Card.  775  H.  P.  M. 

6  H.  P.  C  &  C,  1030  E.  P.  M. 

5  H.  P.  Westinghouse,  1050  E.  P.  M. 

5  H.  P.  C.  All.  leOII  E.  P.  M. 

3  H.  P,  Jenny,  1600  R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


CHICAGO    EDISON   COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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tONG  DISTANCE 


A  switch  at  the  end 
of  the  cord  turns 
down,  up  or  out, 
from  any  distance 
desired.  Candle- 
power  of  lamp  re- 
duced from  1 6  to  I 
by  the  simple  oper- 
ation of  the  switch. 


The  HYLO  Long  Dis- 
tance Lamp  outfit  consists 
of  Lamp  of  desired  voltage 
and  candlepower.  Cord 
any  length  desired  fitted 
with  a  special  HYLO  Por- 
celain switch. 

The  switch  fits  readily 
in  the  palm  of  hand,  is 
neat  in  appearance  and 
handy.  > 

I  The  HYLO  Long  Dis- 
tance lamp  is  attached  to 
cord  by  means  of  snaps  like 
a  glove  fastener.  | 

Cord  can  be  any  length. 

i 

HYLO  Turn 
Down  Lamps  turn 
down  like  gas,  are 
made  in  various  can- 
dle-powers, voltages 
and  style  of  base. 
They  are  carried  in 
both  Detroit  and 
Chicago  stock  for 
prompt  shipment. 

THE 


PHELPS  COMPANY 


READ  !  !i 

Hand-Book  Series. 

NEW  DYNAHO  TENDERS'  HAND=B0OK.  By 
Lieut.  F.  B.  Badt.  One  liundred  and  forty  iltus- 
tratiOQS.  An  eutirely  new  and  up-to-date  work, 
224  pages,  flexible  cloth  binding;,  size  of  page  59^ 
xSKi.  inches.  Designed  for  dynamo  tenders, 
linemen,  stationary  and  marine  engineers.  Just 
the  book  for  men  who  wish  to  learn  how  to 
operate  and  care  for  electric  light  installations. 
The  only  book  of  tlie  kind  in  the  English  language. 

INCANDESCENT  WIRING  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrated.  Type 
page  5!4x3  inches,  flexible  cloth  binding,  6G  pages, 
35  cuts  and  5  tables,  tliree  of  which  are  I2xis 
Inches.  These  tables  give  at  once,  and  witliout 
any  calculation,  the  size  of  wire  required  in  each 
case  for  any  percentage  of  loss.  A  timely  book, 
containing  full  Instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Running  Wires,  Location  of  Safety 
Devices  and  Switches,  Splices,  Insulation  and 
Testing  for  Faults,  Wire  Gauges,  General  Elec- 
trical Data.  Calculating  Size  of  Wires,  Wiring  of 
Fixtures,  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants.  The  only  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
P.  B.  Badt.  Third  edition;  eiglith  thousand. 
106  pages,  97  illustrations.  Just  the  book  for 
those  engaged  in  selling,  installing  or  handling 
Electric  Batteries,  Electric  Bells,  Elevator,  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms. 
Electric  Gas  Lighting  Apparatus,  Electric  Heat 
Regulating  Apparatus,  etc.  The  only  book  of  its 
kind.    Simple  as  A  B  C. 

ELECTRIC  TRANSniSSION  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  three  thousand 
copies.  97  pages,  22  illustrations,  27  original 
tables.  Gives  more  practical  information  on  the 
subject  than  any  work  published  to  date.  The 
book  contains  all  necessary  information  for 
Power  Producers.  Capitalists,  Agents,  Engineers 
and  Motor  Inspectors.  AVith  this  book  anybody 
may  make  estimates  on  the  cost  of  Transmission 
Plants.    A  practical  and  reliable  work, 

THE  TELEPHONE  HAND-BOOK.  By 
Herbert  Laws  Webb.  146  pages,  13S  illus- 
trations, cloth,  hand-book  size,  price  $1.00. 
Extract  from  preface:  "Tills  little  book  has  no 
pretension  to  be  considered  a  complete  treatise 
on  telephony  as  it  exists  in  America.  'The  time 
for  such  a  work  has  not  yet  come.  But  it  is  felt 
that  there  is  a  demantf  for  a  practical  book  on 
telephone  working  and  management,  and  The 
Telephone  Hand-Book  is  an  attempt  at  meeting 
that  demand.  With  the  exception  of  a  few  chap- 
ters dealing  with  certain  forms  of  transmitters 
and  receivers  used  in  Europe,  whicli  are  given 
for  the  information  of  those  who  may  wish  to 
engage  In  the  manufacture  of  telephones,  the  book 
is  based  entirely  on  standard  American  practice; 
and  most 'of  the  material,  apparatus  and  methods 
described  are  pecuUar  to  or  have  originated  in 
tills  country  No  pains  have  been  spared  to 
make  it  the  best  book  of  its  kind.  It  is  right  up 
to  date,  intensely  practical,  and  so  plain  and 
clear  in  its  language  that  anyonecan understand 
and  learn  from  iteverythingregardlng telephone 
work  and  management.  It  conforms  in  size  and 
style  to  our  other  Hand-Books  which  have  leen 
so  favorably  received  by  the  entire  electrical  fra- 
ternity. 

Price.  $1.00  Each,  Postage  Prepaid. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  BIdg.,  Chicago. 


fc;'^fe»,g»~».i-?'-'-fV-j,,-rn-' 


NEW  CATECHISM  OF      ELECTRICITTi 

A  FEACTICAL  TKEATISE. 

TESTinONIAL.  Chas.  M.  Weir.  Chiet  Engl- 
Qeer  IT.  B  Projectile  Worlss,  BrooIciyD,  N.  Y.: 
"}t  is  one  of  tlie  most  practical  and  concise 
n-orks  on  the  sui^ject  I  ever  saw  It  is  iust  the 
right  thing  in  the  riffht  place,  and  I  most  clieer- 
Eully  recommend  it  to  all  who  desire  a  practical 
knowledge  of  Electricity." 


This  is  a  book  of  B50  pp..  full  of  up-to-date  In- 
formation. 300  illustrations.  Handsomely  hound 
in  red  leather,  pocbetbooli  form,  size  4!^x6V2. 
with  titles  and  edges  in  gold.  Price.  $2.00,  post, 
paid.  100  page  descriptive  catalogue  of  electri. 
cal  books  free  on  request. 

ELECTRICIAN  PUBLISHING   COMPANY, 

610  Marquette  Bulldtag,  ClUcago 


SIX-INCH 


'  i-"-'-*iar.':iSiff?~'i!-  ■- 


Stombaugh  Guy  Anchors 

ARE    CUYINC    THE    POLES    ON 

THE     INTRAMURAL     RAILWAY 

AT    THE  ■ 

UNIVERSAL  EXPOSITION  IN  ST.  LOUIS 


35^.  6  and   6-inch 
STYLE  WITH  ROD, 


3J^,  5  and   6. inch 
STYLE  WITH  ROD. 


Showing  heavy  line  dead-ended  by  a  twelve-inch 
Stombaugh  Guy  Anchor. 

ALWAYS  BORE  THEM  IN  TO  THE  FULL  LENGTH  OF  ROD. 


i 

' 

■ 

pp 

!              -f 

Itt 

^^aS^^^ 

ik 

Showing  poles  at  entrance  to  car  sheds  of  the  East  St.  Louis   & 
Suburban  Railway  Co.,  East  St.  Louis,  III. 

EACH  POLE  IS  GUYEO  WITH  AN  EIGHT-INCH  STOMBAUGH  GUY  ANCHOR. 

THEY   ARE 


ECONO^^MICAL 


5  and  6-inch  Rodless. 


FOR    FURTHER    INFORMATION    WRITE    TO 

W.    N.    MATTHEWS    &    BRO. 

DISTRIBUTORS, 
603    CARLETON     BLDC,  ST.    LOUIS. 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard   books : 


ALLSOP.  F.  C— Electrical  Bell  Construction;  Treatise  on 
the  Construction  of  Electric  Bells.  Indicators  and  sim- 
ilar   apparatus-      177    illustrations $1.25 

ATKINSON'.  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added. 
104    tUustrations.     260  pages ?1.50 

ATKINSON.  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  406  pages  and  117  illustrations.  Sec- 
ond   edition     §2.00 

AYRTON.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering,  Based  on  the  Practical  Definitions  of  the 
Electrical  Units.  With  numerous  illustrations.  Sixth 
edition     §2.50 

EADJ".  LIEUT  P.  B.— New  Dynamo  Tenders'  Hand  Boot. 
This  is,  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  the  old  one,  with  all  the  informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders,  Linemen.  Stationary  En- 
gineers and  owners  and  operators  of  all  kinds  of 
Electric  Plants.  It, is  the  only  boolv  of  the  kind  pub- 
lished in  the  English  language.  226  pages,  140  Illus- 
trations, flexible  cloth  binding,  size  of  type  page  B^f^xS 
inches    §1.00 

BADT,  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices. 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  flx- 
tui-es.  elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
5»y^x3  inches,  flexible  cloth  binding.  66  pages.  35  cuts 
and  5  tables.   3  of  which  are  12xlS  inches §1.00 

BADT,  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Just  the 
book  for  people  engaged  in  selling.  Installing  or 
liandling  electric  batteries,  electric  bells,  elevators, 
house  or  hotel  annunciators,  burglar  or  fire  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  97  illustrations,  flexible  clotb 
binding.     Type  page  5^/2x3  Inches $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition.   3.000   copies.      97  pages.    22  Illustrations. 

27    original    tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  information  for  Power  Producers,  Capitalists, 
Agents.  Engineers  and  Motor  Inspectors,  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL,  FRED'K  AND  ALBERT  C.  CREHORE.— Alter- 
nating Currents;  An  Analydcal  and  Graphical  Treat- 
ment for  Students  and  En^neers.  Second  edition.  112 
illustrations     §2.50 

BELL.  LOUIS.  PH.  D.— The  Art  of  Illumination.  This  ia 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modem  ilium innnts, 
electric  and  other.  Cloth.  339  pages,  127  illustrations. 
Price      $2.50 

BONNEY.  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  Illustrations,  20S  pages.     12mo.  cloth $1.25 

BOTTONE,  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE.  S.  R.— The  Dynamo.  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations §1.00 

BOTTONE,  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY,  W.  J.— Electric  Lighting  Plants,  Their  Cost 
and  Operation.  275  pages,  many  illustrations  and 
diagrams.       Paper     §1.00 

CROCKER,  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated,  Second  edition. 
revised    and    enlarged $1.00 

CUSHING.  H.  C,  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulae,  rules  and  re- 
quirements from  the  most  modern  practice,  and  in 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers' International  Electric  Association,  12ino, 
leather    $1.00 

DESMOND,  CH  AS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors.  Lamps,  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II,  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  the 
instruments  and  machinery  used  In  conjiectlon  with. 
Alternate  Electric  Currents,  Illustrated.  Revised  edi- 
tion      $2.50 

DOBES,  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  in  plain  language.  Full  of  informa- 
tion and  diagrams  for  the  operator,  exchange  manager, 
inspector,  trouble  man  and  lineman,  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-dato 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER.  A.— Induction  Coils,  How  Made  and  How  Used, 
Third    edition.      Boards    §0,50 

FLEMING,  J.  A.— Short:  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.     Fouri±  edition.     74  illustrations.  .§1.50 

ITLEMING,  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol,  I.  The  Induction  of  Electric 
Currents.  500  pages,  fully  Illustrated  and  with  copious 
index.     Second  edition    §3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical   Theory    of   Current   Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  Svn. 
cloth.     London,   1S92  §5.00 

GAYETTT,  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      §0.50 

GORDON.— School  Electricity.  Sources.  Currents.  Measure- 
ment. Telegraphy.  Telephony.  Lightning.  Electrolysis. 
Induction,  etc.     262  pages,   with  140  illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-Metallurgy,  Including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER,  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  in  convenient  form  for  ready 
reference    $1.00 

HASKINS.    C.    C.— Electricity    Made    Simple.      233    pages, 

lOS   Illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  information  on  the  branches  treated 
have    been    limited. 

HASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theory.  Construction  and 
Application    Simplified.      38   illustrations $1.25 

ELAWKINS.  C.  C.  and  p.  WALLIS.— The  Dynamo.  Its 
Theory.   Design  and  Manufacture.    190  Illustrations. $3.00 

h;AWKINS.  N,— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dynamo  and  Motor. 
Wiring,  the  Electric  Railway,  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  illustrations $2.00 

HOMANS.   J.    E..    A.    M.— A.   B.   C   OF   THE  TELEPHONE. 

352    pages,    209    Illustrations.      Price .$1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
plied. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wlreman.  lineman  and  en- 
gineer,  and  It  is  written  In  a  clear  and  careful  style. 

HOPKINS.  GEO.  M.— Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics.  650  Illustra- 
tions     $4.00 

HOPKINSON. — Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON.  DR.  JOHN.-Dynamlc  Electricity:  Its  Mod- 
ern Use  and  Measurements,  Chiefly  in  Its  Application 
to  Electric   Lighting  and   Telegraphy $0.50 

HORSTMANN.  H.  C.  AND  VICTOR  H,  TOUSLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electriciil 
Workers.  160  pages,  over  200  illustrations.  Full 
leather   binding,    pocket   Size     4x6 §1.50 

HOSPITALIER.  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    illustraUons $2.50 

HOUSTON.  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6.000  additional  words  and  definitions.  2 
volumes.    1,000    pages $6.00 

KAPP.  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical    hand  book.    Fourth   edition $3.00 

KAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     §0.50 

(Vol.    96.    Van    Nostrand's   Science    Series.) 

EAPP,  GISBERT.— Dynamos,  Alternators  and  Transform- 
ers.      138    Illustrations.' $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth     edition.    200     illustrations.    8vo,     cloth.    I^judon 

1S92    , $7.25 

In  this  edition  there  Is  a  considerable  amount  of  new 
matter;   the  old  matter. has  been  thoroughly   revised. 

KTEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules.  Formulae,  Tables,  and  Data.  32mo, 
leather    §1.75 

LOCKWOOD.  T.  D.— Electricity.  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and   Inspectors.     376  pages.    152  Illustrations §2.50 

LOCKWOOD.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON.  L. — Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
17S  illustrations  and  diagrams,  4  large  folding  plates 
Price      53.00 

MEADOWCROFT.  W.  H.— The  A,  B,  C  of  Electricity 
36    illustrations.     12mo,    cloth.    New    York ,...§0.50 

MAVER  AND  DAVIS.  M.  M.— The  Quadruplex.  With 
Chaptei-s  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruples.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  illustrations $1.50 

MEYER..  HENRY,  C.  JR.,  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction,  Cloth.  165  pages,  63 
illustrations.    15  folding  p-lates.      Price $2.00 

MILLER.     KEMPSTER    E.— American    Telephone    Practice. 

51s    large    octavo    pages,    379    Illustrations ....S:j.00 

This  book  treats  of  the  subject  In  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost   entirely    without  the    use  of   mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  interior  wiring.     Illustrated $1.50 

POPE.  FRANKLIN  LEONARD.— Modern  Practice  of  the 
Electric  Telegi-aph.  A  technical  hand  book  for  Elec- 
tricians. Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten   and    enlarged $1.50 

PRINDLE.  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice.  This  Is  the 
only  American  book  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL.  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electricity.      107    Illustrations $2.25 

SALOMONS.  SIR  DAVID.— Electric  Light  Installations. 
Vol.  1.  The  Manageuicut  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    Illustrations.    12mo.    el.    London.    1S93 $1.50 

SLOANE.  T.  O'CONNOR.— Electricity  Simpllfled.  The  Prac- 
tice and  Theory  of  Electricity.  Including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  in  every  day 
life.      Illustrated     $1,00 

SLOANE.  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  lUustrjv 
tions     $3.00 

SLOANE,  T.  O'CONNOR,— Electric  Toy  Making  for  Ama- 
teurs, including  Batteries.  Magnets,  Motors,  Miscel- 
laneous   Toys .§1.00 

SLOANE,  T.  O'CONNOR.- The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods.  Including  numerous  rules,  examples  and 
tables  In  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised §1.00 

STEVENS.  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen.  Electricians,  Motor- 
men.  Ice  Machine  Men  and  Mechanics  In  General.  330 
pages,    over  240   Illustrations.      Cloth §1.00 

THOMPSON.  SYLVANUS  P.— DynaDTO-'EltTCtf-lc  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  Illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series.    No.    66) §0.50 

THOMPSON.  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in    the    world  on    receipt   of $3.50 

THO:\IPSON.  SYLVANUS  P.— Recent  Progress  In  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  16mo.  (Van  Nostrand's  Science 
Series,     No.     75) §0.50 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  rcylsed  and  rewritten.  Numerous  illus- 
trations and    19  plates.     Nearly  1.000  pages $6.00 

THURSTON.  PROF.  R.  H.— Stationary  Steam  Engines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  develoj)ment  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding    plates    §2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.- Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper.  Silver,  Nickel.  Gold,  Alum- 
inum, Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions §2.00 

WALKER,  F.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. 16mo,  boards.  (Van  Nostrand's  Science 
Series.     No.     98) $0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated §1.00 

WEBB.  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated.    12nio.     cloth.     Chicago,     1S95 $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible information  for  any  one  interested  in  Telephones 
and    how    to    make    and    operate   them. 

WTilBER.- The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      §0.25 

Leather     §0.50 
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If  you  use  THE  ALLEN  SOLDERING  STICK  you  know:you:are  using  tie  best.     THE  ALLEN  SOLDERING  STICK  has  stood  the  test  of  time  and  is  endorsed  by 
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NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  116  &  118  Liberty  St.,  New  fork. 


BRANCHES:  j^^CH'CAOO-g^ 


BOSTON: 
7  OUs  Stc 


SAN  FRANCISCO: 
33  Second  St. 


When    We  Say   That. 


GREENS  ECONOMIZER 


Saves  from  10  to  10%  in  fuel,  we  state 
but  one  advantage  ;  possibly  the  in- 
creased boiler  capacity  secured  through 
purifying  of  feed-water  ;  or  saving  in 
boiler  repairs  through  keeping  the  feed- 
water  heated  above  the  evaporative 
point  ;  or  reserve  of  Hot  Water  to 
meet  sudden  demands  for  power  means 
more  to  you,  whichever  way,  our  free 
booklet  explains  the  saving.  Your 
engineer    can    testify  to  its  Irueness. 


THE  GREEN    FUEL   ECONOMIZER  CO. 


Sole  Manufacturers  la  the  U.  S. 


MATTEAWAN,  N.  Y. 


The  OI^DS    Gas  and 
Gasoline  Enqines. 


I  THE  OLDS  BAS  AND 
GASOLINE  ENGINES 
The  Safest  Engine  in  the  World 
: 


When  gasoline  Is  used  the  supply  can   only  be  pumped  up  as  It  Is  ased,  and   air 
cannot  mix  with  it  until  It  reaches  the  mixer. 

StatlonaryEne:ines,3  toioo  H.P.    Portable  Engines,8tol2H. P. 

Write  for  full  information  and  illustrated  catalogue. 

OLDS    GASOLINE    BNCINE    WORKS, 

252   RIVER   ST.,   LANSING,   MICH.  t 
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The  Exposition  Buildings  at 
St.  Louis  will  be  equipped  \vith 

Kellogg    Telephones 

the  only  Independent  telephones  which  will  be  used  at  the  Exposition 


^he  Kellogg  Sivttchboard  and  Supply  Company 
cordially  invite  you  to  make  your  Exposition 
headquarters  at  their  Exhibit  in  the  Electricity 
building. 


Kello^^  Switchboard  and  Supply  Company 


Electric  Building'.  Clevela^nd 


Green  and  Congress  Streets,     ::     CHICAGO 

Keystone  Telephone  Building'.  Phila..delphia 


BLJT     OLJR     CAT-AL-OOLJ 


iEIMD     F-^R 


EDWARDS  &  CO..  New  York 

WESTERN    ELECTRIC   CO.,   New  York 


Eastern   Selling  Agents. 
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WE  WIN! 

Self-Restoring  Drop 
oatentsuit.  Decided  in 
'avor  of  the  Western 
Telephone  Mfg.  Co.!! 

^  This  suit  was  begun  about  eight  years  ago,  and  is  the  most 
important  case  affecting  the  patents  on  Independent  tele- 
phone apparatus.     It  involves  nearly  every  company  in  the  business. 

^  The  suit  was  against  the  American  Electric  Telephone  Co.. 
P.  C.  Burrvs,  et  al..  and  was  decided  Tuesday,  April  i  2,  1904, 
in  the  United  States  Circuit  Court  of  Appeals  at  Chicago. 

^  The  defendants  are  found  to  be  infringers,  and  the  court 
granted  an  injunction  prohibiting  the  manufacture  of  all  Me- 
chanical Self-Restoring  Drops;  except  those  made  by  the  Western 
Telephone  Manufacturing  Co.,  or  its  predecessor,  theWesternTel- 
ephone  Construction  Co.  An  accounting  for  all  drops  used  also  was 
ordered.  This  decision  is  final.  Write  to  us  for  a  copy  of  the  decision. 


Western  Telephone  Mfg.  Co. 

42    W.   Jackson    Boulevard,    Chicago,    111. 


THE   "PIONEER    INDEPENDENT    TELEPHONE    FACTORY" 
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50 


J? 


^  #  4y 


.9    <(/ 


MURDOCK, 

CHELSEA, 
MASS. 


STCRLING    SPECIAL 


DO   YOU? 


BUY      LAMPS-OR*BUV      CANDLE      POWER 


16 


(THIS    LAMP  I 
(AVERAGES) 


12 


THE  STEMMING  ELECTRICAL  MANUFACTURING  CO. 

NEW   VORK.    N.  Y.  WARHCN,  O.  CHICAGO.    IL^ 


REGULAR      TYPE 


Wc  JQtroduced  successful  4-pafty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—' '  Selective  W. ' 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


AUTOMATIC 
TELEPHONE  SERVICE 

IN     LINCOLN,     NEB. 


The  new  3,000-station  Automatic 
exchange  installed  by  the  Automatic 
Electric  Company  for  the  Lincoln 
Telephone  Co.,  began  service  on 
March  15th.  The  entire  equipment 
was  installed  within  six  weeks  after 
the  exchange  building   was  finished. 

Thus  another  large  western  city 
throws  off  the  yoke  of  telephone 
monopoly. 

Are  vou  interested?      Write  us. 


AUTOMATIC  ELECTRtC  CO, 

GHIGAGO,   U.  S.  A. 


?B)S>a)®)' 


SIMPLE  " 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOWICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both   Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


ELECTRIC  MOTOR 

TheRlENCO  motor  runs  at  high 
Boeed  when  connected  to  one  cell 
of  almost  any  kind  of  battery.  )t 
rotatPS  In  either  direction  and  In 
reversed  ♦ithout  chanrricg  con- 
nections- It  Is  dtted  wltli  RTOoved 
pulley.  Price  BOceiite;  poBt- 
ai^eandp&ulElnff  15  cents. 

Ithaca  Electric  Novetly  Co. 
Box49,ithBca,  N.  V. 


MOON 

TERMINAL 
HEADS 


METAL 
5T0BW  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-4-9  So.  Canal  St.',  Chicago 


"Practical  and  to  the  Point" 


IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

IGO    Pages,    133    Illustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING    CO., 

5  10  Marquette  BIdg., 
CHICAGO. 


Magnets  Qnd  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY.  PROVIDENCE,  RHODE  ISLAND. 


Points  in  Wisconsin 
and  the  Northwest 

are    covered  by   Wisconsin    Central   Rallway'B 
conventenL.  solid,  wide  vtstibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  couches  which  leave  Central 
Station,  12th  Street  and  Parli  Row  (Lake  FroDl), 
ChlcaKO  for  St.  Paul,  Minneapolis,  Ashland  and 
Dulutn.    connecting   with   all    western    lines. 
Meals  in  dining  and  cafe  cats  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT   SIZE  EXCHANGE       ALL  WE 
ASK  IS   TOUR  KEQQEST  FOB  SAMPLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A. 

JAS.C.POND.Gen'l  Pass.  Agt., Milwaukee, Wts. 

' 

WESTERN  ELECTRICAL  SUPPLY  GO. 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimates  Furnished. 
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JEWELL 

Special  J^oiice 

The  Jewell  Electrical  Instrument  Company  wishes  to  an- 
nounce that  it  will  in  the  near  future  be  ready  to  supply 
its  customers  with  direct-current  Ammeters  and  Volt- 
meters of  an  entirely  different  type  from  those  manufac- 
tured in  the  past.  Some  of  the  features  which  charac- 
terize this  new  instrument  are:  it  is  dead  beat,  it  has  a 
uniformly  divided  scale,  and  it  is  very  simple  in  its  con- 
struction. The  Ammeters  work  on  the  same  external 
shunts  as  the  old  type;  the  Voltmeters  have  high  internal 
resistance. 

We  wish  to  thank  our  many  customers  for  their  generous 
patronage  in  the  past,  and  we  solicit  a  continuance  of 
their  business  in  the  future. 

JEWELL  ELECTRICAL 
INSTRUMENT      CO. 

CHICAGO.         ILL. 


JEWELL 


Stromberg -Carlson  Receiver 

ALL        RUBBER       SHELL        TYPE 

The  adjustment  is  equal  to  that  on  our 
famous  No.  3  receiver.  The  No.  3  has  been 
on   the    market   for   more   than    lO   years. 


We  stamp  our  full  name  on  the  ear  cap.  A  small 
thing  to  look  for.  but  It  means  a  good  deal  to  the 
purchaser. 

Printed  matter  mailed  free  upon  request.  Our 
Combination  Telephone  Key  fits  any  make  of  tel- 
ephone.   We  mall  It  free  If  you  mention  this  paper. 

Stromberg-Carlson  Tel.  Mfg.   Co., 


Cen'l  and  Eastern  Sales  Office: 
ROCHtSTER,  N.Y. 


Sales  Dept. 
CHICAGO,  ILL. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


r]OMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS,  COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo   to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from     I     mile     to     150    miles 
QUOTED   on   APPLICATION,   and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

V^RITE    for   prices   and    bulletins   on    Wireless  Tele- 
graph Instruments,  Spark  Coils   for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICES,     FACTORY    AND     LABORATORY,     PONTIAC,     MICHIGAN 


SPECIAL  DYNAMO  BELT 

(NONE     GENUINE     WITHOUT     SABLE     STAMPED     EVERY     TEN      FEET 

SHULTZ    BELTING    CO. 


T.      L.  O  ei  I 


IVI 


Manufacturer    of    Shultz    Patent  Sable  Rawhide  Belting,  Shultz  Patent  Woven  Leather  Link    Belting, 
Genuine    Rawhide    Lace     Leather,    Shultz    Patent    Pulley    Cover,    Belt    Dressing    and    Belt    Cement. 


NEW  YORK,  N.  Y.,  113  Liberty  Street, 
A   B.  Laurence,  Manager. 


BOSTON,  MASS.,   I  14  High  Street, 
J.  A.  Ferguson,  Manager. 


PHILADELPHIA,  PA„   I  I  8  N.  3d  Street, 
A.  M.  McComb,  Manager. 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


BORN     ORCJO    &    OM EIIVIICAI-    \A/OIRKS^ 


f  20  LIBERTY  STREET    NEW  YORK. 


lO.BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDINC,  CHICAGO. 


|— — ^|E  slow    to    experiment    with    new  and   unproved    belt    dressings. 

I  •j  Dixon's  Traction  Belt  Dressing 

I  ^  J     has  been  known  for  its  good  work  for  twenty-seven  years. 

L^^JI     Descriptive  circular  125E  and  sample  upon  request. 

JOSEPH    DIXON   CRUCIBLE  CO..  -        Jersey  City.  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH   QAS  OR  G4S0LINB   ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial Hgbt  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAGO  HBIOHTS,  ILL. 

ALiKNCIES  ; 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg- 
MacKav  F.oglneering  Co.,  149  Broadway.  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  Carllslt  A  Hammond  Co.,  Cleveland. 


JEFFREY  gu^c^T  DREDGES 


FOR  MrALOGUE, 

AODHESS 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDINC, 
PITTSBURG,    PA. 

New  York,  Ceorge  F.  Woolston,  29  Broadway. 
Birmingham,  Ala.,  W.  H.    Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 

AGENCIES 


REG.TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.1imited, 

2200  WASHINGTON  AVE,PHILADELPHIA. 
"ELEPHANT  BRAND  PHOSPHOR-BRONZE' 

'        ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

...    ■^"  — DELTA   METAL 

//X  CASTINGS,  STAMPINGS  and  FORGINGS 

/dELT^  ORIGINALand  Sole  Makers  in  the  U.S. 


J.J.CGAN'3       '^M^ 
'ACM£  '  COMMUTA  TOR  ^M     | 

CQMPOWP-         ^^  y 


J    J.  EGAS'S  "ACME"  COMMUTATOR  COMPOUND 

absolutely  prevents  .parking  orcutcinp.    One  stick  oc 
■Acme"  Is  eijual  to  "ne  pallon  of  oil  for  lubricatlne 
commutators.    Free  Sample.    AGENTS  WAJ^XED. 
50c  per  Stick.        15.00  per  doz. 

J.J.Egan  Sole  Mfg.,      683  W.Ohio  St.,      Chlcaso 


NORTHWESTERN  ELECTRIC  CO. 

71   W.  WASHINGTON   STREET,  CHICAGO 
NEW  AND   SECONDHAND 

DYNAMOS    AND    MOTORS 

WATT-METERS  REPAIR  work  a  specialty 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

226  Pages,   140  Illustrations.     Flexible    Cloth  Binding.    Size  of  Type  Pmge 
5  1-3x3  inches.     Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publisliing:  Co., 

5IO  Marquette  Building,  CHICAQO. 


^ 


.COMMUTAWnM 
BRUSH:     il 


,  'bt\.T-\.\S?.R\tia\Y\t 


There's  No  Friction 

with  the  Fibrc-Grapblto  Commutator  Bnieb. 
Being  90  percent,  pare  graphite,  ii  inBarcs  low 
reeistaDCCf  DO  aparlciog  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibrc-Graphitc  is  therefore  the  most  eco- 
nomic brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SlSSWakefield  St.,  aermanlown,  PHILADELPIIIA. 


J 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUSfCTION  BOXES, 
SWITCHBOARDS,   PASTEIi    BOARDS,   S1VITCHES,   ETC 


Wabash  World's  Fair  Folder 

For  a  free  copy  uf  Wabash  World's 
Fair  Folder  containing  a  colored  map  of 
St.  Louis  and  the  World's  Fair  grounds, 
together  with  beautiful  half-tones  of  the 
principal  buildings,  address 

F.  A.  PALMER.  A.  G.  P.  A..  311  Marquette  BIdg. 
CHICAGO 


SAMSON  TURBINE 

The  illustration  sboiv.^  the  large  NIAGARA  design.  HORIZONTAL  SHAFT  TURBINES  recently  Installed  hy  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  4  MPG.  CO..  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  ft H 257  r.  p.  m 1750 95* 730<( 

213  ft.. S 257  r.  p.  m 3000 95* 856* 

213  ft Full 257r.  p.  nj 3500 95* 815* 

These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis"  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  offices.     These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &.    CO.,         sprincfield,  ohio,  u.  s.  a. 
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^  "MAN ROSS"    '"»' 

H4IR  SPRINGS 

FOR   ELECTRIC 

■  ;«DIC/&TIMC  /%l»0  RECORDING 
GAUGES    STEAM     GAUGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magnetic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

F.  N.  MANROSS,  Forestviile,  Conn. 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R,  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


THE 


Hartford  Time  Switch 

A  mechanically  operated  switch,  which  turns  lights 
ON  and  OFF  at  such  hours  as  the  user  desires 
with   no  further  attention  than  the  weekly    winding, 

APPROVED      MECHANICALLY     AS      WELL      AS      ELECTRICALLY. 


SHOWING  DOUBLE  DOORS,  SETH  THOMAS  EIGHT-DAY  MOVEMENT. 
AUXILIARY  CUT-OUT,  AUXILIARY  HAND-TRIP,  AND  SWITCH  INDICATOR. 

For  controlling  current  used  for  show  window  lights, 
electric  sign  lights,  street  lights,  apartment  house 
hall  lights,  motors,  batteries,  burglar  alarms. 
1  O,  20,  35  and  50  Amperes.    250  Volts.    I,  2  and  3  Poles. 

Consult  us  regarding  any  requirements. 

SEND    FOR    CATALOGUE. 

IHE  HARTFORD  TIME  SWITCH  CO. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.  8.  A. 


New  York  City  : 

A.  Mall  Berry. 

97-99-101  Warren  Street. 


London,  England  : 

Veritys,  Limited, 

31.  King:  Street.  Covent  Garden,  S.  W. 


We^rrerY 


Alternator 


Over  60 
WARREN 
STATIONS 


in 
Texas 
alone 


"^rbenI^ctricJ^c.^. 


SoLndusky,  O. 


THE  PERKINS  PATENT 
ANDTHE  YOST  SOCKET 

In  a  recent  advertisement  we  mentioned  that  the  Perkins  Socket  Patent  No.  626,927,  had  been 
sustained  by  a  United  States  Circuit  Court,  which  directed  the  issuance  of  an  injunction  against 
the  defendants,  J.  F.  Buchanan  &  Co.,   "  selhng  the  Yost  sockets." 

The  Yost  Electric  Mfg.  Co.  of  Toledo,  Ohio,  complains  that  we  should  not  have  said  "Yost 
sockets,"  but  should  have  said  "  the  Dixon  socket  which  had  been  manufadured  by  the  Yost- 
Miller  Co."  We  agree  that  it  would  have  been  correct  to  speak  of  the  socket  sold  by  the  Buchanans 
when  the  suit  was  commenced  in  1902,  as  the  "Dixon  socket  which  had  been  manufactured 
by  the  Yost-Miller  Co."  A  year  or  more  ago,  as  we  understand,  the  Yost  Electric  Mfg.  Co.  suc- 
ceeded the  Yost-Miller  Co.,  acquired  from  it  the  Dixon  socket  patent,  and  took  up  the  defense  of 
this  Buchanan  suit,  after  which  the  Yost  Electric  Mfg.  Co.,  dropping  the  name  "Dixon,"  put 
out  under  the  name  "Yost,"  a  socket  the  same  as  the  Dixon  in  all  essential  points  now  covered 
by  the  Buchanan  decision.  While,  therefore,  it  would  have  been  correct  to  speak  of  the  enjoined 
socket  as  the  Dixon  socket,  we  believe  it  was  not  improper  to  indentify  it  by  its  other  name  of 
"Yost."  However,  the  omission  to  use  the  name  "Dixon"  or  the  name  "Yost-Miller  Co."  was 
not  intentional. 

We  have  now  brought  suit  against  the  Yost  Electric  Mfg.  Co.  on  this  Perkins  patent  to  enjoin 
the  manufacture  and  sale  of  their  "  Yost  "  socket. 

THE   PERKINS    ELECTRIC    SWITCH    MFG.   CO. 


NEW  YORK  CITY. 


BRIDGEPORT,     CONN. 


CHICAGO,     ILL. 


I   A 
'a 
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STOW  MULTISPEED  MOTOR 


What  Do  We  Claim? 

Primarily  a  great  improvement  in  metliod 
of  speed  regulation. 

While  they  are  no  larger  than  standard 
motors  of  the  same  H.P.  and  minimum 
speed,  as  built  by  leading  manufacturers, 
the  range  of  speed  through  which  they  will 
carry  their  full  load  is  four  times  as  great. 

The)'  will  carry  their  full  load  at  ALL 
SPEEDS  within  their  range  without  spark- 
ing, with  an  efficiency  practically  as  high  at 
one  speed  as  at  another. 

Great  simplicity  in  construction. 

They  require  but  one  voltage  to  operate. 


What  About  Speed  Variation? 

They  give  every  imaginable  speed  be- 
tween the  highest  and  lowest  point. 

No  auxiliary  wiring  or  apparatus  re- 
quired. 

No  rheostat  or  controller. 

Motor  self-contained. 

Simply  turn  hand  wheel  and  with  every 
fraction  of  a  revolution  a  proportionate 
change  of  speed  is  given. 

No  jumping  from  step  to  step — you  sim- 
ply glide  from  one  speed  to  another,  secur- 
ing just  the  speed  you  require. 

If  variable-speed  motors  are  needed  isn't 
this  system  of  speed  regulation  worthv  of 
investigation? 


An  Experiment? 
No. 

We  began  to  market  our  Stationary 
Motors  about  four  years  ago.  Since  that 
time  they  have  practically  demonstrated 
their  special  fitness  for  many  of  the  pur- 
poses where  wide  range  and  fine  regulation 
of  speed  was  requisite,  notably  Printing 
Presses,  Pumps,  Lathes  and  other  machine 
tools.  The  sale  of  sample  motors  has  been 
most  satisfactory,  and  in  many  instances  has 
resulted  in  the  entire  equipment  of  shops 
with  from  5  to  60  motors. 

We  should  take  great  pleasure  in  re- 
ferring to  a  number  of  our  satisfied  cus- 
tomers. 


General  Earopean  Agents 

Selig  Sonnenthal  &  Co. 

85  Queen  Victoria  St. 
London,  England 


Our  Proposition! 

We  will  take  pleasure  in  mailing  you,  on 
request,  a  copy  of  our  No.  52  Bulletin, 
which  states  more  broadly  and  in  detail  our 
claims  for  this  new  departure  in  motor  con- 
struction. On  the  basis  of  those  claims  we 
should  be  pleased  to  furnish  you  one  or 
more  of  these  motors.-  If,  after  30  days' 
trial,  you  are  not  satisfied  that  they  are  fully 
maintained,  you  can  return  at  our  expense. 

We  kno'ti'  what  this  motor  is  and  want  to 
share  our  knowledge  with  you.  Won't  you 
give  us  an  opportunity? 


STOWMFG.CO.,Bin§haniton,N.Y. 
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PROTECT  YOUR  TELEPHONE  AND  FiRE  ALARM 

WITH     '*D.    ^   W."     COMBINATION     OUT-OUT 


ARRESTER    ENCLOSED    IN     METAL    CASING. 

Either    "AIR    GAP   TYPE"    or  our   new    "MOISTURE-PROOF   FILM." 
Write  for  Price  List  No.  9  and  Circular  No.  I02. 

D.SW.Fuse  Company,  Providence,  R.I. 


AFUSE.-iNEiSK  COILand  ARRESTER 
MOUNTED  ON  ONE  PORCELAIN. 


A.  HALL  BERRY,  New  York  Representative. 


92  WILLIAMS  STREET. 


■^  F-  F-  I  ^ 


BOSTON.  Pettinge]l-Andrews  Co.       KEW  YORK,  Western  Electric  Co.      PBILADELPHtA,  Western  ElectrlcCo. 
ST.  LODIS.  Western  Electric  Co.    CHICAGO,  Central  Electric  Co.    SAN  PRANOISCO,  California  Electrical  Works 


Viri  nxri  VI  Ammeters  ..<i   j^^^ 
NUKltllN  Voltmeters     ^^^ 

High-Grade  TnstrunientH  at  Moderate  Cost.                          w\           M^^w          ■■ 

Write  for  Circular  and  Price  List.                                       W,          N^gjT^          ** 

The  Norton  Electrical  Instrnment  Co.,  !11ani«es™'cuSn7    ^^^—~\^ 

Agents. -Kohler  Bros.,  Chicago,  III  ;  Newman-Spranley  Co.,  New  Orleans, La.            ^^^S^^^^^ 

Jb  you  tuaifr  a^^^v^all  ryai^oT 

Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 

NINTH  EDITION.           52  PACES.           PRICE,  25  CENTS. 

The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  arri  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 

Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publishing  Co..  BioMarquette^Buiidmg, 

ELECTRICAL  BOOKS 

Make  your  book  purchases  from  the  only  large  stock  of  electrical  books  carried  in  the 

West.     Prompt  shipments  guaranteed.     If  you  do  not  find  what  you  want  in  the 

following  list,  write  for  complete  and  up=to-date  book  catalogue. 


Price. 

Webb's  Telephone  Hand  Book,  cloth  binding $1.00 

Badt's  New  Dynamo  Tender's  Hand  Book,  cloth  binding...   1.00 

Badt's  Incandescent  Wiring  Hand  Book,  cloth  binding 1.00 

Badt's  Bell  Hanger's  Hand  Book,  cloth  binding 1.00 

Badt's  Electric  Transmission  Hand  Book,  cloth  binding. . .   1.00 

Dobb's  The  Inspector  and  Trouble  Man,  cloth  binding 1.00 

Steven's  Mechanical  Catechism,  cloth  binding 1.00 

Hawkins'   Catechism  of  Electiicity,   leather  binding 2.00 

Practical  Electricity,  leather  binding 2.00 

Thompson's   Polyphase  Electric   Currents,   cloth   binding. . .  3.50 

Varley's  Electro-Magnet,  cloth  binding   1.00 

Buckley's  Electric  Lighting  Plants,  cloth  binding 2.00 

Haskius'  Electricity  Made  Simple,  cloth  binding 1.00 

Haskins'  Transformer,   cloth   binding 1.25 

Houston's  2-volume  Electrical  Dictionary,  half  leather,  very 

cheap,  halt  price   6.00 

Watson's  Electrician's  Handy  Book,   cloth  binding 2.50 

Trevert's  Armature  and  Magnet  Winding,  cloth  binding. . .  1.50 
Trevert's  How  to  Build  Dynamo   Electric     Machinery,  cloth 

binding    2.50 

Trevert's  Experimental  Electricity,   cloth  binding 1.00 

Trevert's  Electricity  for  Students,  cloth  binding 1.00 

Trevert's  Electric  Railway  Engineering,  cloth  binding 2.00 

Allsop's  Bell  Construction,  cloth  binding 1.25 


Price. 
Trevert's  Electrical  Measurements  for  Amateurs,  cloth  bind- 
ing    $1.00 

Allsop's  Telephones,   Their  Construction  and  Fitting,   cloth 

binding    1.25 

Allsop's  Bell   Fitting,   cloth  binding ; 1.25 

Allsop's  Induction  Coils,  cloth   binding ^ 1.25 

Bell's   Electric  Power  Transmission,   cloth   binding 3.00 

Bell's  Distribution  for  Electric  Railroads,  cloth  binding 2.50 

Cushing's  Standard  Wiring  for  Electric  Light  and  Power, 

leather  binding   1.00 

Hanchett's  Modem  Electric  Railway  Motors,  cloth  binding.  2.00 
Houston  &  Kennelly's  Electric  Transmission  of  Intelligence, 

cloth    binding    I.OO 

Houston  &  Kennelly's  Electrical  Measurements,  cloth  bind- 
ing     1.00 

Hou.ston  &  Kennelly's  Electric  Heating,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Arc  Lighting,  cloth  binding.   1.00 

Houston  &  Kennelly's  Electric  Motor,  cloth  binding 1.00 

Houston  &  Kennelly's  Electric  Street  Railways,  cloth  bind- 
ing       1.00 

Houston  &  Kennelly's  Electric  Telegraphy,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electro  Therapeutics,  cloth  binding. .  1.00 
Houston  &  Kennelly's  Electricity  JIade  Easy,  cloth  binding.  1.50 

Merill's  Electric  Light  Specifications,  cloth  binding 1.50 

Wiener's  Dynamo  Electric  Machines,  cloth  binding 3.00 


ANY  OF  THE  ABOVE  BIOKS  SENT  PREPAID  ON  RECEIPT  OF  PRICE. 

ELECTRICIAN    PUBLISHING    CO. 

SUITE  510  MARQUETTE  BUILDING,  CHICAGO. 


^MNNMMMW 
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New    Standard    Specialties. 


It  kept  out  ot  the  sun,  la  a  cool  dry  place,  this  cell 
will  not  run  down  on  the  sbelfln  two  years,  and  at 
the  end  of  that  time  will  be  as  good  as  other  makes 
fresh  from  the  factory.  To  maintain  its  superiority 
to  all  others,  no  expense  Is  spared,  and  only  the  best 
materials  and  chemicals  are  used  in  its  manufacture. 

This  ceil  win  save  the  consumer  money,  because 
a  fewer  number  wlii  perform  a  given  amount  of  work 
four  times  as  long  as  any  other  ceil  of  equal  size. 


ELECTROMOTIVE  FORCE,  1.52  VOLTS. 
CURRENT,       -       14  T0 18  AMPERES. 


CATALOGUE  FOR  THE  ASKING. 


HOME  SEARCHLIGHTS 


ALWAYS  READY 
FOR  INSTANT  USE 


QUICK, 

SAFE, 

CHEAP. 

By  pushing  a  button  a  steady,  brilliant,  strongly  reflecled  electric  light  is  obtained; 
Illuminates  the  darkest  rorner  instantly;  handy  at  bedside,  and  in  all  cases  of  emergen- 
cy. Takes  the  place  of  lamp  or  candle,  witbout  need  of  matches,  or  danger  of  fire.  Will 
last  for  years.  PRICE  PREPAID.  $|.50.  Extra  batteries  for  recharging,  35c  each. 
Send  for  booKlet.  with  further  InformBtion  and  llliistrailons  of  other  electric  household 
articles.    Electric  Cas  Lighters,  $1.50  each. 

\A/IVI.     ROOHE, 

INVCNTOR  AND  SOLE  Ma«iiiFamu°ER.         52-54  PARK  PLACE.   NEW  YORK,  N.  Y. 


YOST  SPECIALTIES 


force  you  to  think  of  other  makes 
because    they 

ARE   SO    DIFFERENT 

Why?     Because    of    the     many 

DESIRABLE  and  DISTINCTIVE  FEATURES 

of    construction     providing 

For  Cconomic&.l  Installation 

We  make  only  one  grade  —  the  best 
possible.  It  will  be  to  your  advan- 
tage to  secure  our    booklet    and  prices. 


4 


The  Yost  Electric  Mfg.  Co.'^ 

TOLEDO,  OHIO.  U.  S.  A. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes,  dt  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  .;*  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full   line  of  steam  fitters'  supplies.        Jt  ^  j>  ,ili  jt        Write  for  pamphlet  and  price   list. 


Anieric?iLi\  District  Ste^tnv  Convpstny 


YiCSTERN     £CeCTR/C;A«. 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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ARNOLD   ELECTRIC 
I  POWER  STATION  Co 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed 


I  BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E.. 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


^^m 


BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR. 
Complete  Telephone  E?:changes  Built  and  Ma-   I 

terial  Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty. 
Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plante. 

Examinations  and  Reports. 

V  York  Life  Building.      -     CHICAGO,  ILL. 


H.J.  MiDhinn 
Sec.  and  Gen'lSupt. 

General  Engineering 

p^        Ttttt  Consulting  and 

\_u.,     J.  tiE-    Contract IngEnglneers. 

Telephone8,E]ectrlcLigbt,PowerTranBnilflalon 

Suite  1112, 135  ADAMS  ST.,  CHICA  GO. 

Long  Distance  Telephoi-e  Central  i78. 


HoRNADAY,  J.  P.  &   Cc 

SUITE  IIOS   TRACTION    BUILDING 

CINCINNATI,  O. 

I  WATERWORKS.    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION.  INDUSTRIALAND  Ml^ERAL 

PROPERTIES  BOUGHT  AND  SOLD 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804.1806-1808-1810.1812  Fisher  Buildin^, 
CHICAGO. 


Humphrey,     Hen&y    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Eldc,      ST.  LOUIS. 


RUEBEL-SC1IWEDI.\1.L\X- 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite   801    Chemical   Building, 

ST.  LOUIS.  V.  S.  A. 


[  Long  Difltance  Phone  Central  2US. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Bphcialttes— Central  StatlonHeatlDg  Plants, 
I  Water   Works  Steam  Plants,  Electric  Llsht. 
1  Qoa  and  Street  Railway  Plants. 
1  1:220-21  MARQUBrTTB  BuiLDlNG,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Speciflcationa  and  SapervtsioQ  of  In*   I 
Btallatlon  of  complete  telephone  planU. 
Special  Reports  on  Telephone 

Prcpertlea  and  Apparatus, 
411  Electrical  Bldg.,  Cleveland,  O 


IWILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  C. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN  INSTITUTE   OF    ELECTRICAL    ENGINEERS 

AMERICAN   SOeiETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so . 


mm    m^fm  electrical 

VI     Alt  PURPOSES 
A  in   I    P   PLAIN  OR 
wlBn  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


The  business  of  the 


Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR^ 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON   SMALL    POLES. 
Write  for  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


'YARDS 

■(OSS    MICH. 
L'ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO      " 


SUITE    IZOe  TRIBUNE  BLOG.  CHICAGO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINEAND  FIR. 


CEDAR  POLES  %^«i'^,dS""' 

SPECIAL    PRICES    UPON    APPLICATION. 
PROMPT    SHIPPHENT    A    SPECIALTY. 

h.  E.  WHITMORE,  230-31-32  Lumber  Eichan'ge,  Minneapolis.  Mlnii: 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

5JS5L  TOI^AHAWK,WiS. 


POLE  DEALERS  ADVERTISINu 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Telephone  and  General  Construction  Tools 


Aerial  Cable  Hangers, 
Manhole  Cable  Hangers, 
Distributing  Pole  Tops, 
Pike  Poles,  shovels, 
Tamps,' Spoons, 
Pole-raising  Jennys, 
Conduit  Cleaners, 
Cable  Reel  Jacks, 
Aerial  Cable  Cars. 


OUR    POLE    RAISER 
will  save 
$1.50  on  Every  Pole 
in  cost  of  labor  setting. 
Send  for  prices  on  any 
construction  tools  you 
may  require. 
Quality  Best. 

Prices  Right. 


CEDAR  POLES 

THE 

Vaieniine^Ctark  Co. 

234   La   Sall0   Street,   OHIOAGO 

YARDS! 
Plnoonnlngf  M/cA.      e      Ormmn  Bmy,    VHm.     s     Mmw  London,    Wto. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 


I  IDAHO. 

I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


W.  H.  ANDBRSON  &  SONS,  Inc. 


ST.  AUBIN  AVE., 


TOOL  MANUFACTURPRS 


DETROIT,  MICH. 


Idaho  Cedar  Poles 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

'4f4f-*«'t*«'g*'01M[*«*»  W******'4f^f*4f4r**0*  '4MI'*4Hl^MMI*»-04l*-0* 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 


Mailed  anywhere  on 
receipt  of  price  .  .  . 

No    technicalities. 


ONE  DOLLAR. 

Substantially  bound    in  cloth. 


SPOKANE,  WASH. 
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MICHIGAN 

AND 

WESTERN 


All  Lengths  ANi> SIZES 

LindsieyBros  Co. 


(£ 


All  the  Year  Round" 


IN 


POLES  AND  TIES 

(MICHIGAN   WHITE   CEDAR> 

Means  considerable  when  you  come  to  think  of  it.  There  are' any  number 
of  people  who  can  ship  In  the  late  Spring,  when  everylhing  Is  out  of  the 
woods. 

We  have  yards  for  concentrating  Ties  as  well  as  Poles  and  fill  orders 
promptly,  no  matter  what  the  weather. 

Don't  you  think  It  would  pay  you  to  get  our  prices  ?  It  has  paid  a  good 
many  people. 

MALTBY  LUMBER  COMPANY 

509  PHENIX  BLOCK  -       -       BAY  CITY,  MICHIGAN 

Pittsburg  Agents,  Tipper  &  Patten,  509  Empire  BIdg. 


CEDAR  POLES  AND  POSTS 

w^  Mueller  company 

Main  Office  iz\HZ-\5  Marquefte  Building 

CHICAGO. 


SPECIAL   CROSS   ARMS 

Long  leaf  yellow  pine,  any  size  or  length.      Also  ALL  HEART  cross  ties,  oak  and  locust 
pins  and  brackets.  Write  us  for  delivered  prices.  We  can  furniBh  100  or  100,000  promptly. 

R  R  AKERs.  Manager      LEWIS  LUMBER  &  MFG.  CO.,  Hatt'iesburg,  Miss. 


The  Electrician  Publishing  Co.,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  TransferYard— midway  between  St.  Paul  and  Mlnne- 
»poliB,  where  we  load  in  forty-eight  houri  from  the  lime  we  have  your  order. 

1003  Lumber  Exchange^ 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


IfijJiMAiOt^  (Vvw^Xo>AfU/  ^tW^ywiW  jJMrcs/  €qC 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


TIES        POLES       TIES 


ELMOREFOWIER  JACOBS  C? 


POLES       TIES 


P 
O 
L 
E 
POLES 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


- 

ta 

W^U^K, 

fV-  -     l"^4-;l-JlL  H               ^-1*1 Vhl    1  .1    1 

^W^g^^^^^RMM^gdWco^^^ 

^^^^^^m 

YARDS  -  NEW  OUtUTH.AUNW.-  FLOODWOO,  MINN.  -  WEU.ERS.MINN. 

CEDAR    POLES 

CARNEY  BROTHERS  COMPANY 

eiO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  (or  Delivered  Prices. 


Southern  Cedar 

NO  ROTTEX  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS, 


We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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NOW  READY! 

WESTERN    ELECTRICIAN'S 

MOONLIGHT  SCHEDULE 

FOR    I904. 
TEIM  ^EllVnrS  A.  C50I3Y. 

Electrician  Publishing  Co., 

510  MARQUETTE  BUILDING, 

CHICAGO. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated, 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 


PART  I.  CONTENTS.— CHAPTER  I:  Electricity;  Positive  and  Negative;  Conductors, 
^on-C(Jnauctors  and  Insulators;  Electro-Motive  Force;  Volts;  Resistance;  Ohms;  Current;  Am- 
ines.— CHAPTER  II:  Dynamos;  Magnets;  Field  Coils;  Electro  Mapnets;  Permanent  Magnets.— 
CHAPTER  III:  Armatures,  Construction  of,  DllTerent  Kinds  of:  Commutators,  How  Made  andCon- 
aected:  Heatins of  Armatures:  Eddy  Currents.— CHAPTER  IV:  The  Current;  How  Produced; 
induction:  Series  ■'iVound  DjTiamos;  Shunt  "Wound  Dynamos;  Exciting  the  Fields;  Constant  Cur- 
"jentand  Constant  Potential  D>'namos;  Series  and  Parallel;  Parallel  or  Multiple  Arc  Svstem.— 
■JHAPTERV:  Incandescent  hamps:  Filaments;  Connections;  Flashing:  Exhausting;  Testing; 
Dandle  Power;  Operated  in  Series;  Automatic  Cut-Out ;  In  Multiple  Arcor  Parallel;  Multiple  Series: 
Multiple  Series  Cut-Out;  Three  Wire  System.- CHAPTER  VI:  The  Arc  Light:  How  Formed: 
Causes  of  Unsteadiness;  Remedy;  Effect  of  Shades  or  Glohes;  Shape  of  Carbons  Under  Different 
Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism:  Action  of  Current:  Clutch 
T,amps;  Clockwork  Lamps;  Double  Lamps;  Troubles  In  Lamps.— CHAPTER  VII:  Commutators 
md  Brushes;  The  Brush  Commutators:  Brushes:  Different  St\les  of  Brushes;  Double  Brushes; 
Single  Brushes;  Troubles  with  Commutators  and  Brushes;  Correct  Position  of  Brushes;  Sparking 
it  Brushes;  Care  of  Brushes  and  Commutators;  Flashing.— CHAPTER  VIII:  Current  Regulation; 
aand  Regulation;  By  Position  of  Brushes;  Resistance  Box;  Resistance  Coils.— CHAPTER  IX: 
imerlcan  System  of  Automatic  Current  Regulation:  The  Dynamo:  Repdator:  Action  of  Regulator. 
uHAPTERX:  Brush  System  of  Automatic  Current  Regulation;  Brush  Armature;  Diagram  of  Cir- 
jults  through  Dynamo.  Regulator  and  Lamps;  Dial  or  Regulator;  Care  and  Adjustment  of  Dl:vl: 
Dial  Controller;  Circuits  and  Connections  of  No.  8  Brush  D\'namo;  Circuits  of  Compound  Wound 
Constant  Potential  Brush  Dj-namo.-CHAPTER  XI:  The  fidison  System:  Automatic  Regulator; 
circuits  of  Regulator:  Circuits  of  Dynamo:  Action  of  Regulator:  Howell  Pressure  Indicator;  Dia- 
jrain  of  Circmts;  Description  of  Parts  and  Operation.-CHAPTER  XII:  Excelsior  System  of  Auto- 
matic Current  Regulation:  Dynamo;  Armature;  Diagram  of  Ctrcults;  The  Regulator  and  Jlotor; 
ictlon  of  Regulator.-CHAPTER  XIII:  Schuyler  System  of  Automatic  Current  Regulation; 
Opamo;  Armature,  Commutator  and  Brushes;  Diagram  of  Circuits  In  Armature  and  Field;  Regu- 
totor;  Circuits  in  Regulator.-CHAPTER  XIV:  Thomson-Houston  System  of  Automatic  Current 
Regulation;  Dynamo;  Armature;  Commutator  and  Brushes;  Controlling  Jlaenet:  Wall  Controller; 
Diagram  of  Circuits;  Air  Blast.— CHAPTER  XV:  Waterhouse  System  of  Three-Brush  Automatic 
Current  Regulation;  Dynamo;  Extra  Brush;  Resistance  Coils  and  Regulator.  CHAPTER  XVI: 
Ampere  Meters;  Tangential  Scab;  Solenoid  Meters.— CHAPTER  XVII:  Voltmeters:  Pressure 
md  Potential  Indicators.-CHAPTER  XVIII:  Testing:  Galvanometers;  Astatic  Needle:  Dlffer- 
sotlal  Apparatus.-CHAPTER  XIX:  Wheatstone  Bridge  or  Electrical  Balance;  Diagram  of  Clr- 
euits  and  Methods  of  use:  Bridge  and  Rheostat;  Round  Form;  Square  Form.— CHAPTER  XX: 
The  Magneto  as  a  Testing  Instrument;  Armature;  Field;  Bell;  Diagram  of  Circuits.-CHAPTER 
SXI;  Coupling  Dynamos  Together;  In  Series:  In  Shunt;  Series,  Shunt  and  Compound  Wound  Ma- 
B!iliies.-CHAPTERXxn:  Switches  and  Switchboards;  Loop  Switch;  Plug  and  Socket:  Change 
Over  Plug  and  Socket:  Conclusion.  CHAPTER  XXXIII:  Electric  Motors;  General  Principles  the 
aame  as  in  Djjiamos;  Types;  Shunt  and  Series  Motors  Suitable  for  all  General  Purposes;  Regula- 
BoB  of  Shunt  Motors;  Of  Series  Motors:  Counter  E.  M.F.;  Direction  of  Rotation  and  Direction  of 
Ssneut;  Staitiiig  Uotors;  Diagram  *(  ConnecUoa. 


PART  II.  CONTENTS.— CHAPTER  I:  Alternate  Current  Dynamos;  Principles  of  the 
Field:  Field  Current  Armature;  Winding:  Connections;  Lamination;  Different  Types  of  Alteroft- 
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SOMETHING  NEW 


IN    ivie-te: 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


STANDARD 
UNDERGROUND  CABLE  CO 

BARE  AND  WEATHERPROOF 

WIRES  AND  GABLES 


RUBBER  COVERED  WIRES  AND  GABLES 


PURPOSES 


322  THE  KOOKERY, 
Chicago. 

1225  BETZ  BLDG., 
Philadelphia,  Pa. 


WeSTINCHOUSE  BLDG.. 
Pittsburg. 

MILLS  BLDG., 
San  Francisco. 

10  POSTOFFICE  SeUARE,  Boston. 


66  LIBERTY  STREET, 
New  York  City. 

SECURITY  BLDG., 
St.  Louis,  Mo. 


BARE  AND  WEATHERPROOF  WIRES  AND  GABLES. 


Rubber  Covered  Wires  and  Cables. 


Underground  Cables  for  all  Purposes. 


FORT  WAYNE 
ELECTRIC  WORKS 


"  u/nnn  " 


WOOD"  LI6HTING  AND  POWER  SYSTEMS 


TELEPHONE    BOOTH 
FAN     MOTORS 


The  small  "Wood"  fan 
motor  spring  suspended 
from  wall  bracket  is  a  model 
booth  fan.  A  3-pound 
motor,  ah  8-inch  fan,  1  200 
r.  p.  m.  and  20  watts  pro- 
duce a  plenty  of  breeze  and 
no  noise  or  vibration. 

Special  motors  for  operation 
in  series  with  incandescent 
lamp  result  in  50  to  60 
watts  of  energy,  light  for 
booth  and  satisfaction  to 
owner  and  user. 


Main  Offlce  and  Factory-FOHT  WAYNE,  IND. 
Branch  OfTices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURG,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    SAN  FRANCISCO,    YOKOHAMA. 
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tIS-GHALMERS  CO., 

CHICAGO,  y.  S.  A. 

Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 

SPECIAL  ENGINES  FOR  ELECTRIC  LISHTand  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


Reynolds  Corliss  Engine. 


KARTAVERT. 

HARD  AWD  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBmO. 

For  Electrical  and  Mechanical  Purposes,  ItaUwayDust  Guards,  Washeri 
and  Pacticgs,    PatMit  Insulating  Cleats. 


MANTJFACTirBED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wlfmington,  Qlt. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulalion  aod  mechanical  purposes,  in  sheets, 
tabes,  rods  and  special  shapes.     Catalogues  and  satoples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

WIRES^  GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

JIagnet,  Office,  Annunciator  Wire. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  Works,       New  York  Office,  Chicago  Office, 

\rilkesbarre.  Pa.  50  Dey  St.  1024  Marquette  BIdg. 


Benjamin  Wkeless  Clusters. 


^Black  Diamond  File  Works  ^ 


Est.  1X63. 


Twalvt 
Medals 
Aw&rdiii  at 
International 
Extioslilons 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


^' 

J*! 

OUa  COODS  ABB  OS  8AI.E  IX  EVEKY  l,EAI>IWe  HABDWAKE  of 
<fff  STOBE  lar  THE  UNITED  STATES  AJSI>  CAKADA.  }^ 

I    0.  &  H.  BARNETT  COMPANY,   | 

^  PHILADELPHIA,    PA.  ^1 


BENJAMIN  ELECTRIC  MANUFACTURING  CO. 


CHICAGO  NEW  YORK 

SBB  OUR  EXHIBIT  AT  ST.  LOUIS 
Section  25,  Electricity  Bulldlag 


A  Square  Inch  of  Scale  Prevented  is  Worlli  More  Than  a  Square  Foot  Removed.' 

International   Boiler  Compound 

In  Liiiultl  Powder  op  Brick  Forms 

Attacks  tlie  mineral  contained  in  tlie  water,  destroys  tlie  hardening  quali- 
ties and  prevents  tliem  from  forming  into  scale.  It  removes  rust,  prevents 
corrosions,  and  pitting,  and  preserves  the  iron.  It  is  free  from  acids  or  any- 
thing that  can  destroy  the  iron. 

It  is  death  to  scale  and  scale  formers.  It  is  a  pure  compound,  and  is 
worth  much  in  reduction  of  fuel  cost.  It  is  sent  on  trial  and 
approval. 

May  we  send  our  treatise  ? 

Internationa/    Boiler    Gompounil  Com 

4S  anti  47  Market  Street,  Chicago,  HI. 

Fisher  Thorsen  &  Co.,  Portland,  Ore. 

Fairbanks,  Morse  &  Co.,  Los  Angeles,  Cat. 

Joshua  Hendy  Machine  Works,  San  Francisco,  Cal. 
Qeneral  Agents. 


70l.  niI7,    $3.00  Per  Ariui. 


CHICAGO,  APRIL  23, 1904. 


Entererl  at  Cliicacro  Pogtoijlce  a&: 
mail  matccr  of  the  seconti  ciasjs. 


lA/IDI     CV  INSULATED 

»IIVir^l.bA.  WIRES  AND  CABLES. 

RU8SER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^'"r."hixson°"^'       T^/je  Simplex  Electrical  Co., 

Monadnoch  Block,  CHICAGO.  I  10  State  Street,   BOSTON,  MASS. 


WESTERN   SCL1.1NG  AGtNT. 

H.    R.    HIXSON, 
«4  Monadnoch  Block,  CHICAGO 


National 

India 
Rnbber  Co.'s 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


1889— Paris  JBxposition, 
Medal  for  Bobber  Insnlatiotn. 

1893— World's  Fair, 
Medal  for  Rubber  Insulation. 


TfUWEMMIK. 


THE  STANDARD  FOR 

RUBBER  IXSriiATIUN. 

Sole  Manufacturers  of 


Ittonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "'".'.r  Wires. 
THE  OKONITE  CO.,  Ltd 

ri!:S;??S«,";.f"»'"8«'«-        253  Broadway.  New  York. 


Geo.T.  IVIanson»Gen'l  Supt 
W.  H.  Hodglns,  Secy. 


INDIAHft  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Gables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDEUSE. 
TELEPHONE,  TELBORAPH  AND  FIRE  ALARM  CABLES. 

All  Wins  are  tested  at  Factory.  JOKKSBOBO,  IKn. 


NOI 


\A/IRI 


"C/imax" 

For  High- resistance  Work. 
SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 


''Advance'^ 

For  Measuring:  Instruments. 


DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark).  N.  J. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  coDtlnuous  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     •     -      Pittsburg.  Pa. 


FIBRE  CONDUIT 

FOR  UNDERGROUND  WIRES  OF  HIGH  OR  LOW  POTENTIALS 

THE  FIBRE  CONDUIT  CO.  CHICAGO  OFFICE 

Orangeburg,  N.  Y.  I760  Monadnock  BIdg. 


liuc  ■«■« 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natlonml  Code  atsmdard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

UBARCUY'sTflkET.  ">>"  ^^'*  '^^  Factory.  TRENTON,  «. fc 


l-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


THOUSANDS  IN  USE. 

Motors,  a  b.  p.  to  100  h.  p. 

Uynamos.  1  k.  w.  to  75  k.  w. 
Highest  Quality.  Reuoaabl,  Price. 
THE  HOBART  ELECTRIC  MFG ,  CO. 

TROY,  OHIO. 


aX^  «vex'BLE  Co!:  *5fe» 


t' 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass.,  New  York,  Cblcago,  Sao  FraodscD. 


Tlie  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AWD  JUKCTIOIT  BOXES, 
SWITCHBOARDS,   PASTEI.    BOARDS,   SfiriTCHBS,   BTd 


NKVW     VOMtC. 


BEST  INTHE  WORLD 

Write  lor  full  particulars 

Reynolds  Elec.  Flash;r  Mfg.  Co 

221  Fifth  Ave.,  Cblcago. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 
USE    SHELBY    LAMPS. 


16  c.  p.  Horizontal  are  14  O.  P.  Vertical. 
7  C.  P.  Vertical. 


Other  makes  are 


THE   COIL   DOES   IT-IT'S   FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL      LIGHT      LAMPS. 

Pat.  Oct.  SO,   I900. 

A  TRIAL  WILL   PROVE   OUR   CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


WESTIIH  ElBcMcal  IngWument  Co., 

^X.    ^HHI^V  \A7-Av^r)«r  Parle.  MPAA/ARTC     M     f. 


Waverly  Park,  NEWARK,  N.  J, 


WMton  "  Round  Pattern  "   Vottmet«r.  Typ«  K. 


We  desire  to  call  attentioD  to  a  line  of 
low  priced  but  excellent  Switchboard  lo- 
straments  for  Direct-Current  Circui  ts. 
which  we  designate  as 

**  Round  Pattern,"  Type  K. 

These  Instrnmeots  are  particularly  suitable  for 
Isolated  Plants  and  Feeder  Circuits  in  Railway 
and  Power  Plants.  Voltmeters  in  ranges  from 
3  to  X50  volts.  Ammeters  in  ranges  from  1  to 
200  amp.  All  "Weston  instruments  are-unsur 
passed  in  excellence  of  workmansbip,  in  accu- 
racy and  economy  of  operation 

Berlin— European  Weston  Electrical  Instru- 
ment Co.,  Ritterstrasse  No.  88. 

LoND OK— Elliott  Bros.,  Century  Workf,  Lewis- 
ham. 

Pabis,  France— E.  H.  Cadiot.  12  Rue  St.  George*. 

New  York  Ofllcc— 74  Cortlandt  St. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  ms  Edtjon-Lalando 


EXCELLENCE  AND 

RELIABILITY 
aUARANTEED  BY 
THIS  TRADEMARK 

SIQNATURE 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES. 
RAILROAD  SIONALS, 
CROSSING  BEUS, 
SMALL  MOTORS, 
EM. 


EDISON    MANUFACTURING    COMPANY, 
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HE    YOST    SOCKET 

VERSUS 

The  Perkins  Electric  Switch  Mfg.  Co.'s  Statement 

TO  THE  USERS  OF  YOST  SOCKETS 

In  an  advertisement  appearing  in  the  electrical  trade  papers  of  last  week,  the  Perkins 
Electric  Switch  Mfg.  Co.  stated,  that  the  Yost  Electric  Mfg.  Co.  dropped  the  name  "Dixon" 
from  the  socket  formerly  made  by  The  Yost-Miller  Company,  known  as  the  Dixon  Socket, 
and  put  on  the  name  "Yost",  and  that  the  socket  we  now  make  is  essentially  the  same 
socket  as  the  Dixon  Socket.  These  are  not  the  facts,  notwithstanding  this  statement,  as  our 
sockets  were  changed,  under  advice  of  counsel  to  avoid  semblance  of  infringement,  over  a  year  ago. 

Therefore,  the  present  Yost  Socket  differs  very  materially  from  the  Dixon  Socket,  and  is 
covered  by  four  different  United  States  Patents,  owned  by  the  Yost  Electric  Mfg.  Co.  and  under 
which  we  manufacture,  and  shall  maintain  our  rights  and  protect  our  customers. 

The  Perkins  Electric  Switch  Mfg.  Co.  we  realize  have  the  same  privilege.  We  are  per- 
fectly satisfied  to  have  the  matter  adjudicated  by  the  Courts,  and  we  are  perfectly  willing  to 
abide  by  the  result. 

The  Buchanan  suit  on  the  "Dixon"  Socket  is  still  in  the  Courts,  on  appeal.  The  adver- 
tisement referred  to,  therefore,  appears  premature,  uncalled  for,  unbusinesslike  and  lacks 
ordinary  business  courtesy,  and  is  not  confined  within  the  facts. 

THE    YOST    ELECTRIC    MFC.    CO. 

TOLEDO OHIO 


The  issues  of  May  21st,  May  28th  and 
June  4th  of  the  Western  Electrician  will 
cover  the  annual  convention  of  the  National 
Electric  Light  Association,  to  be  held  in 
Boston,  May  24-27.  It  will  pay  you  to  be 
largely  represented  in  the  advertising  col- 
umns of  these  important  numbers.  Re- 
serve your  space  NOW. 


April  23,  1904 
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The  Electric  Storage  BatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICE    LISTS    AND    OCSCRIPriVF    BULLETINS    FOBWAPDED    UPON    REQUEST. 


SALES      OFFICES: 


PHILADELPniA. 

AHegheny  Ave. 
and  19tb  St. 


New  York.  Boston. 

100  liroadway.  60  State  St. 


Chicago 
Marquette  Hldg 


St.  Louis. 
Wainwright  Bldg 


Sa«  Francisco, 
Rialto  lild- 


Cleveland. 

Citizens  Bldg 


Canada. 

Canadian  General 

Electric  Co..  Ltd.  'roronto 


Havana,  Cliia, 

G.  F.  Greenwood,  Manager 

34  Empedrado  St. 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  tbe  result  of  five  years' experlmenial  work.  iDcUidlng  a  working  test  of  a  full  year, 
tbib  system  is  now  put  on  the  market  as  being  equal  as  regards  speed  and  reiiabilUy  to  man- 
ually operated  wire  lines,  and  superior  a-i  regarda  first  cost  a"nd  maintenance, 

This  system  uses  no  coherer,  tiie  receiver  consisting  of  a  ralDUte  cylinder  of  liquid 
whose  re^^lstance  is  lowered  by  the  beating  effect  of  the  electric  waves.  As  ic  is  approxi- 
mately twenty-five  to  fifty  times  as  sensitive  as  the  Sola' t  coherer,  and  Is  admirably  adapted 
to  sharp  tunlnl,^  much  less  energy  is  needed  for  a  given  distance,  anddifficulties  from  atmos- 
pheric disturbances  and  inierferencecan  be  overcome. 

This  sysiem  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of 
the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  workiuR  over 
longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before  rteliTery 
between  the  cnmpany  test  stations,  approximately  ninety  miles  over  land,  or  betweea  the 
company's  marine  stations. 

THE  NATIONAL  ELECTRIC  SIGNALLING  CO. 

1737  Riggs  Place,  Washington,  D.  C. 


Russian  Exports  Ejcclusfvely 

M.  QRADSTONE  &  COMPANY 

MANUFACTURERS'  EXPORT  AGENTS 

2-4  stone  Street  -  -  NEW  YORK 


We  offer  every  facility  for  the  proper  introduction  of 
Electrical  Specialties  to  the  Russian  trade 


CATALOGUES 
WANTED. 


CORRESPONDENCE    INVITED 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  lor  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S..A. 
Carbons  of  all  kinds  and  for  all  purposes. 


HANSON  &  TUNELIUS  MACHINE  CO. 

DeBlgoers  and  Bnllders  or^— 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

I  232-234  S.  Clinton    St.,   Chicago, 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES  SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF   HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


BAKER &OOIVIf»A NY,  Inc. 

ARTiSANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New    York    Office:     120    Liberty    St. 
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If  you   want   Wires   or    Cables    insulated    w 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .... 


H^ 


rith   the  ^  ^tf 


Complete    stock    of 

all  sizes  constantly  on  hand 

for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 

WRITE  FOR  PRICES.  |39  ADAMS  STREET,  CHICAGO. 


REMEMBER   THAT 


PILLSBURY  A. C.  CEILING  FANS 


1st. 
2d. 

3d. 

4th. 
5th. 


Will  stir  more  air  than  any  other  fan  on  the  market. 

All  are  equipped    to  operate  at  two  speeds. 

They  are  furnished   in  either   plain  or  ornamental  finish. 

They  are  thoroughly  guaranteed. 

THE  PRICE  IS   RIGHT. 

MANUFACTURED  BY 


CENTURY  ELECTRIC  CO., 


1007-9-11  Locust  St., 


St.  Louis,  Mo.,  U.  S.  A. 


Bullock  ElectricMfg.Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "N"  riotor. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  vv^hlch  requires 
variable  speeds. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  j«  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  ^  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full  line  of  steam  fitters'  supplies.        Ji  S  Ji  J^  ^        Write  for  pamphlet  and  price  list. 


Anveric25Li\  District  Ste2s.nv  Coinpa.i\y 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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"NO  HOT  AIR" 

IN   OUR  DIEHL   FAN  MOTOR  CATALOGUE 

WRITE   FOR  A  COPY 

264-266-268=270  FIFTH  AVENUE,  CHICAGO 


CROCKER-WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reliable  operation  of 
our  dynamos  and  motors. 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete  device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 


MILWAUKEE,  WIS. 


NEW  YORK 


136  LlbertyiSt. 


I232:Monadnoc:k  BIdg. 


PITTSBURG 
322  P/lck  Bldg. 


BOSTON  ra 
[176  Federal  St. 


IT'S  ALL  RIGHT 


Webb's  Telephone  Hand-Book.    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 

ELECTRICIAN     PUBLISHING    CO., 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


(D 


Recording  Wattmeters  For  Alternating  Current  Circuits. 
IIMG      PARTS  .<^  NO    L-OST    R 


-L.OA-riNG 
IN   .AIR 


(D 


VENUI 
NO    F-RIOTION 

NO  %a/e:ar 


(D 


PACIFIC  COAST 

INO.  MARTIN  &  00.,  •         San  Francisco 

Colorado.  Idaho,  Montana,  Wyoming,  New 
■    Mexico,  Utah, 

THE  HENDRIE-BOLTHOFF  KFG.  &  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRA5CHI  &  BRO..  Mexico  City. 

EUROPEAN  OFFICE 

26  Boulevard  des  llaliens, 

Paris,  France. 


W£gftft>T    feteetMctAM 


April  23,  1964 


^•i 


NEW    YORK. 

Storage  Battery  Installations 


TRADE    MARK. 


FOR 

RAILROAD  REGULATING,  LIGHTING,  POWER  AND  ISOLATED  PLANTS. 

COULD  C,  E-M-F  BOOSTER  SYSTEMS. 

SALES  OFFICES: 
Boston,  89  State  Street  Cfalcago.  Rookery  Building 

Century  Electric  Company,  San  Francisco,  Cal. 

WORKS:    DEPEW,  N.  Y. 

BULLETINS  FURNISHED    ON  APPUOATION. 


New  York,  25  West  33d  Street 
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Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    ii,nd    Elec- 
tric   Light  Plants. 

Bullock  El.  Mfg.  CO. 
Crocker-Wbeeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
AVesilnghouse  El.  A  Jlfg.  Co. 

Cross- Arms,     Pius     and 
Brackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
^Vestern  Electric  Company. 
AVesiern  Elec.  Supply  Co. 

Cut-Outs  and  Svritches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Kdlson  Co. 
Crouse-Hinds  Co. 
Cutler  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Fl.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Lang  Electric  Co..  .J. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
AVesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec  Supply  Co. 
Westinghouse  El.  A  ilfg.  Co. 

Dynamos  and  Slotors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Klec.  ilfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfo"rdsville  Electric  Co. 
Crocker'Wheeler  Co. 
Dusiln  Co.,  Cbas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Elecirlc  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Slow  Manufacturing  Co. 
Siurtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
AVestern  Electric  Co. 
AVestern  Elec.  Supply  Co. 
^\'eslingbouse  El.  A  Mfg.  Co. 

Economizers,    Enel. 

Green  Fuel  Economizer  Co. 
Electric    Heating   Appl. 

American  Elec.  Heater  Co. 

Simplex  Elec.  Heating  Co. 

AVestern  Electric  Co. 
Electric    Railvrays. 

Crocker- AVheeler  Co. 

General  Electric  Co. 

Sprague  Electric  Co. 

AVestinghouse  El.  A  Mfg.  Co. 
Electrical  and  Mecl»an- 

ical    Engineers. 

Arnold  Elec.  Power  Stafn  Co. 

Baker  A  Co.,  W.  E. 

Brown  Elect'l  Const.  Co. 

Bryan,  Wm.  H. 

Butterlield,  J.  F. 

Byllesby  A  Co..H.  M. 

Byrne  Const.  Co.,  M.  P. 

Freeman  A  Co..  Ernest. 


.The 


General  Engineering  i 
Hornaday,  J.  P.  A  Co. 
Humphrey.  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Kuebel,  Scbwedtmao,  Wells. 
taar^eni  A  Lundv. 
Schott.  W.  H. 
Stanton,  LeRoy  W. 
A'an  AVinkle,  Edward. 
Wilmerding,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Jltg.  Co. 
Electric  Appliance  Co. 
Ft.  WavneElec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Elecirical  Inst.  Co. 
MacbadoA  Roller. 
Norton  EleCl  Instrument  Co. 
Pignolet.  L.  M. 
staulev  instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Eleciric  Co. 
Western  Elec.  Supply  Co. 
Wesiingbouse  El.  A  .Mfg.  Co. 
Weston  Elecirical  Insi.  Co. 

Electro-Plating  Mach'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

EngincH,  Gas  and  Gaso- 
line. 

LoweU  Model  Co. 
Marinette  Gas  b^ngine  Co. 
Olds  Gasoline  Engine  Works. 
WooUey   Fdy.  A   .Mucb.  Wks. 

Engines,    Steam. 

Allis-Cbalmcrs  Company. 
Dusiln  Co..  Chas.  1^. 
Sturlevant  Co..  Jl.  F. 
Tod  Co..  Wm. 

Exporters. 

Gradstone  A  Co.,  M. 
Fans    and    Enn    Motors. 

Central  l^lectric  Co. 
Crocker-Wheeler  Compaoy. 
Edison  .Mlg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  lilectrlcCo. 
Sturlevanl  Co.,  li.  F. 
Wesco  Supply  Co. 
AVesiern  Electric  Co. 
Western  I^leci.  Supply  Co. 
Westinghouse  El.  A  ilfg.  Co. 

Fibre. 

Eartavert  Mfg.  Co. 
\'ulcanizedF'ibre  Co. 

Files. 

Barnett  Co..  G.  A  H. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Ualler  Jlachine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses   and  Fuse   Wire. 

Central  Eleciric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  \\.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co..  H.  \\'. 

Jlanbaiian  Elec.  Supply  Co. 

AVesco  Supply  Co. 

AVesiern  IJectrJc  Company. 

AVestern  Elect.  Sup|>ly  Co. 
Globe.s.    Reflectors    and 

Shades. 

Fosloria  Incan.  Lamp  Co. 

Haller  Jlachine  Co. 

Hqlopbane  Glass  Co. 

Pardridge  Shade  &  Refl.  Co. 

Phcenix  Glass  Co. 

AVesco  bupplv  Co. 

AVestern  Electric  Co. 

AVestern  Elect.  Supply  Co. 
Graphite   Specialties. 

:Dixon  Crucible  Co..  Jos. 

Holmes  Fibre-Giaphite  Co, 


Heating     (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co..  B.  F. 

Holders,   Inc.   Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 

Inspection  &  Insurance 

Hartford     Steam    Boiler    In- 
spection A  Insurance  Co. 
Insnlatiug  Machinery. 

Hanson  A  Tunelihs  Mach.Co. 
New  Fngland  Butt  Co. 

Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 
American   Electrical  \Vorks. 
Central  Electric  Co. 
Chicago  Edison  Co. 
I'Uectric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  \Vire  Co. 
Johns-Manville  Co.,  II.  W. 
Eartavert  JIfg.  Co. 
Manhattan  Eiec.  Supply  Co. 
Jtlca  Insulator  Co. 
Jlunsell  A  Co..  Eugene. 
National  ludla  Rubber  Co. 
New  York  lusulated  WlreCo. 
OkonlteCo.,  The. 
Pbiliips  Insulated  Wire  Co. 
Simplex  l-.lectilcal  Co. 
bianaard  Underground  C  Co. 
Standard  Vitnned  Cond.  Co. 
Sterling  \*arnisb  Co. 
Vulcanized  Fibre  Co. 
We^co  Sui>ply  Co. 
Western  Electric  Co. 
^Vesteru  Elect.  Supply  Co. 
Westinghouse  EI.  a  Mfg.  Co. 

Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

ueneral  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Fl.  Wayne  Elec.  Wks.  Inc. 

General  Eleciric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Ilipwell  Manufaciurlng  Co. 

Manhattan   Klec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps,  Incandescent.  . 

Bryan-Marsh  Comimny. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A    .Minia- 
ture Lamp  Dept. 

Electric  Api)liance  Co. 

Fostoria  locand.  Lamp  Co. 

General  Eleciric  Co. 

General  Inc.  Arc  Light  Co. 

Shelby  Electric  Co. 

Standard  Elecl  Mfg.  Co. 

Sterling  Electrical  yifg.  Co. 

Wesco  Supply  Co. 

Western  Eleciric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent— 

Keplacers  &  Cleaners. 

Inc.  El.  Lt.  JIanipulator  Co. 
Letters,    SletaL 

Haller  Machine  Co. 
Lightning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  AVayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

ManhHiian  Elec.  Supply  Co. 

AVestern  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Malhias. 
Magnet   "Wires. 

(See  AVires  and  Cables.) 
Mechanical    Draft. 

Sturlevant  Co.,  B.  F. 
Mica, 

Chicago  Mica  Co. 


(See  Dynamos  and 


JP^OJ^    A.Xi>lia.t>e-tio^X    XiiciejK:    of 


Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Mining  Ai»parntUM,Elec. 

Crocker- Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
AVestern  Electric  Co. 
AVestlnghouse  El.  A  Mfg.  Co 


Motors. 

Motors.) 

\anie  Plates. 

Crowe  Metal  JIfg.  Co, 

\ippers  and  Pliers. 

Klein  A  Sons.  Mathias. 

Novelties,   Glass,    Elec. 

Chicago  Glass  Xoveliy  Co. 
Ithaca  Elecfl  Novelty  Co. 

Patent    Attorneys. 

Bain.  Foree. 

Glascock  Patent  Co. 

Johnston,  Thomas  J. 
Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platinum. 

Baker  A  Company. 
Poles   and  Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

Columbia  Mfg.  Co. 

Coolldge  Co..  Marshall  H. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Llndsley  Bros.  Co.. 

Louds  Sons  Co..  !!.  M. 

Maliby  Lumber  Co. 

Mueller  Company.  William. 

Pacltic  Coast  Pofe  Co. 

Page  A  Hill  Compaiiv. 

Fhelan.  D.  W. 

Pittsburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son.  W.  C. 

Torrey  Cedar  Co. 

Valentine-Clark  Co..  The. 

Western  Lumber  ^^  Pole  Co. 

Whitmore,  A.  E. 

Wisconsin    Timber    A   Land 
Co. 

AVorcester  Co.,  C.  H. 
Polish    (3Ietal). 

Allen  Co..  Inc.,  L.  B. 

Hoffman.  Geo.  W. 

Povrer    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Retiners. 

Gt.  West  Smelt.  A  Refining  Co 
Re-W^inding — Repairs. 

Chicago  Edison  Co. 

Gregorj-  Electric  Co. 

Northwestern  F.lectric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Genl  Inc.  Arc  Lt.  Co. 

Vnion  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Scliools  and    Colleges. 

Elecirical  Engineer  Inst. 
Secoud-Uaud  Slach'y. 

Cent.  Slat.  Improvement  Co. 

Dusiln  Co..  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  AV.  N. 

Northwestern  Electric  Co. 

Walsh-s  Sons  A  Co. 
Sheet    Brass    Sc   Copper. 

Plume  A  Atwood  Mfg.  Co. 

Signs,  Electric. 

Haller  :Machlne  Co. 
Slate. 

Alonson  Burmah  Slate  Co. 
Sockets  &  Recei>tacles. 

Pass  A  Sevmour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

Allen  Co..  L.  B. 

Crescent  Co. 

Kester  Elec.  Jlfg.  Co. 

AVestern  Electric  Co. 
Speaking    Tubes. 

Central  Electric  Co. 

Edwards  A  Co. 

Rlectric  Appliance  Co. 

JIanhaiian  Elec.  Supply  Co. 

Wesco  Supply  Co. 

AVestern  Klectric  Co. 

AVesiern  Elec.  Supply  Co. 


Specialties,    Electrical 
Mfrs.  and   Designers. 

Haller  Machine  Co. 
Speed  Indicators. 

Weston  Electrical  Inst.  Co. 
Storage   Batteries. 

American  Baltery  Co. 
JClectric  Storage  Batterv  Co. 
Gould  Slorage^Battery  Co. 

Supplies,    General  Elec. 

Central  Eleciric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
ManhallSn  Elect'l  Supply  Co. 
AVesco  Sujjply  Co. 
AVestern  Electric  Co. 
AVestern  Elect.  Supply  Co. 

S^vitchboards. 

Crouse-Hinds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Lang  Electric  Co..  J. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Autoitatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Swiichb.  A  Sup.  Co. 
Manhattan  Klec.  Supply  Co. 
.Aloon  Mf-  Co.,  The.      ' 
Murdockis  Co..  AVni.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
AVestern  Eleciric  Co. 
Western  Elec.  Supply  Co. 

Time    Switches. 

Hartford  Time  Switch   Co. 
Tools. 

Klein  A  Sons.  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker- AVheeler  Co, 

Ft.  AVayne  Elec.  AVorks,  Inc. 

General  Eleciric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Alanhaiian  Elec.  Supply  Co. 

National  Electric  Co. 

AVagner  Eleciric  Mfg.  Co. 

AVesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Tracks,  Electric  Car. 

General  Eleciric  Co. 
"AVestlnghouse  El.  A  Mfg.  Co. 
Turbines  "Water  "Wheels 

Leffel  A  Co.,  Jas. 
"Varnishes. 

Sterling  A'arnlsh  Co. 
"Vulcanized  Fibre. 

A'ulcanized  Fibre  Co. 
"Wireless   Tel.  App^tns. 

Clark  AVirel.  Tel.  ATel.Co.T.E. 

National  Elec.  Signalling  Co. 

W^ires  &  Cables— Blag- 
net   "Wires. 

American  Electrical  AVorks. 
Central  Electric  Co. 
Chicago  Insulated  AA'ire  Co. 
Crescent  Ins.  ^A'ireA  Cble.  Co. 
Electric  Appliance  Co. 
General  Eleciric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co- 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
>."e\v  York  Insulated  Wire  Co. 
Okonile  Co..  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  Co. 
AVestern  Eleciric  Company. 
AVestern  Elec.  Supply  Co. 
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BITUMINIZED  FIBRE  CONDUIT 

A  conduit  of  endless  durability. 

A  continuous  sealed,  insulating  duct  from  manhole  to  manhole,  impervious 
to  gas  and  moisture  and  electrolysis  proof. 

A  duct  that  is  and  remains  perfectly  aligned  into  which  and  out  of  which 
cables  can  be  drawn  with  ease  and  rapidity  without  the  possibility  of  a  scratch. 

Saves  sixty  per  cent,  of  freight  and  handling  costs  and  twenty  to  thirty-five 
per  cent,  of  construction  cost. 

All  diameters  one  to  ten  inches,  seven-foot  lengths. 

Bends  of  all  angles.     Prompt  deliveries. 


Send  for  illustrated  book.     Ask  for  prices, 
giving   size   and   quantities   required 

AMERICAN  CONDUIT  COMPANY 

Seventh  Floor,   I  70  Broadway,  New  York, 

336  Macy  St.,  Los  Argeles,  Cal.  Manhattan  BIdg.,  Chicago 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD.  Manager 

39-41  CORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD       ;       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


Motor  Starter  with  Antonmtic  Releu 
Manufactured  under  our  own  patm 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 

HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CONTEXTS.— Chapter  I.— Forme  of  Field  Magnets.  II.— Armature  Win^iing 
Diagrums.  111. — Field  Coil  Conbtruction  and  Arrangement.  IV.— Armature 
Construction.  V.— Cominutaior  and  Brush  Holder  Construction.  VI. — 
Motor  I'asiugs.  VII, — Motor  Suspensions.  Vlll. — Bearings  and  Gears. 
LX. — Lubrication.  X. — General  Dimensions  and  Data.  XI.— Management 
and  Kepair.    XII.— Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  $2.00. 


THIS  is  a  book  unique  in  its  treatment  of  electric  railway  equipment.  The 
first  ten  chauters  are  demoted  to  minute  description  of  the  details  of  electric 
railway  motors  ihat  are  in  use  to-day.  EiCh  organ  of  an  electric  railway  moior 
is  taken  up  In  turn,  described  and  illustrated  by  e.\'amples  of  present  and  past 
practice,  and  its  operation  explained  in  the  light  of  practical  experience.  In 
short,  the  review  of  current  practice  is  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  is  built  as  it  is  to-day.  For  example, 
field  magnets  of  different  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  encb  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted. One  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  dataof  all  types  of  railway  motors  in  com- 
mon use.  both  in  America  and  Europe.  Sent  postpaid  on  receipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discounts. 


UNION      ELECTRIC      MFC.      CO./ 

Milwaukee,    Wis. 


COLUMBIA 

ENCLOSED  ARC 

CARBONS 


Most  Uniform 


Longest  Life 


Most  Efficient 


Cleanest  Burning        Most  Economical 


NATIONAL  CARBON  CO. 


CLEVELAND,  OHIO 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Crouse=Hlnds" 

133  S,  Clinton  St. 
CHICAGQ 
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<enezal€>lectiicWompani/ 


CURTIS    STEAM  TURBINES 


J500   KW.    CURTIS   STEAM    TURBINE   DIRECT    CONNECTED   TO    J500   KW.   ALTERNATING 
CURRENT    GENERATOR.       TESTING   DEPARTMENT,    SCHENECTADY   WORKS 

Curtis  Steam  Turbines  are  built  in  capacities  from   \\  KW.  to  500  KW.  direct  current  units  and  500  KW.  to  5000  KW.  alternating  current  units 


PRINCIPAL     OFFICES 


SALES    OFFICES    IN    ALL 
LARGE    CITIES 


SCHENECTADY,   N.  Y. 


NEW    YORK    OFFICE,  44    Broad  Street 
LONDON     OFFICE,     83     Cannon     Street 


April  23,   1904 


WESTERN     ELECTRICIAN 


MIOME 


NVJERIMBERO 


OAR  BO  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    M&BK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  importer, 


1  1   Broadway,  NEW  YORK. 


h  BRASS  GOODS 


Mew  York  Boston 


FOR  CATALOG 


THE  PLUME  &  ATWOOD  MFG.  CO. 
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GENERAL  ELECTRIC  COMPANY'S 

FUSE  PLUG  CABINET  PANELS 

FOR  125  OR  250  VOLT  CIRCUITS 

Are  of  the  latest  approved  type  and  are  fitted  with  the  famous  Edison  Fuse  Plug. 


WRITE    FOR    BULLETIN 


PRINCIPAL  OFFICES:  SCHENECTADY,  N.Y. 

Chicago  Office:  Monadnock  Blocl<.  Sales  Offices  in  all  Large  Cities. 
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PACKARD  SQUARECO 

transformer  is  a  new  departure  in  transformer 

construction. 

It    is    entirely    different    from    anything  on 

the  market. 

Our  proposition  is  the  best  that  has  ever  been 

advanced. 

Write  for  information. 


ELECTRIC  APPLIANCE  COMPANY 

ELECTRICAL  SUPPLIES .       :-;       92  and  94  W.  Van  Buren  Street,  Chicago, 


IIVIPORTANT  TO  MICA  BUYERS! 

Our  C^/»pt!ifors  Barp  Incnased  Prices. 

WE   HAVE   NOT   INCREASED   PRICES  on 

standard  Manufactured  MICA.     We  are  Satisfied  w/lft  a  Reasonable  Profit. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  RespomibJe  for  Present  Low  Prices. 


Not  a  Lujcury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


'■  Ever> thing  Electrical'* 


ST.  LOUIS,  U.  S.  A- 


SPARKING 


Reduces  the   working    capacity   of    a 
motor  or  dynamOf  wears  out  the  com- 
mutator,  wastes  power  and  ma y  cause 
m  fire.    All  this  may  bo  avoided  I f  you  use        *...,.. 

Theonlvarticle  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 


50  Cents  per  Stick.  S6.00  per  Dozen. 

SEND  i-OR  FREE  SAMPLE  STICK. 
For  sale  Dy  al'  suppl.v  houses,  or 
K.  McLENNAN  &  CO.  Sole  ,^\anufaciurer3,  909, 100  Washington  St.,  Chicago. 


It  will  put  that  high  gloss  on  the 
Commutator  you  have  so  long  sought 
after.       t. 


BIAS  LINOTAPE 


An  oil  coated  bias  insulating  tape  for  arma- 
ture and  magnet  coils,  cables,  switchboards 
and  all  high  tension  work.  Send  for  sam- 
ples.    They  will  interest  you. 

MICA  INSULATOR  COMPANY 


NEW  YORK 


ORIGINATORS  - 


CHIOACO 


JEbWARDS  AH;,Co 


DOOR  SWITCH 


(The  linnsen). 


Porcelain  Insula'lon. 
Wire  Connections  In  Front. 
Style  A— Lights  wiien  door  Is  open; 

out  wlien  door  Is  closed. 
Style  B—Ligiits  when  door  is  closed; 

out  when  door  is  open. 
THE  ECO  DOOR  SWITCH  OPERATES 
LIGHTS -EVERY  OTHER  TIME." 
Approved   by   the   National   Board  oC 
U.idcrwrltt.M.H. 

Western  Electric  Co.,  Selling  Agents 


(VEw^Yo^K  H-V 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:     (..'enttky  BriLuiNu 

NEWARK,   N.  J. 
OVER  20,000  MILES   IN   USE  <^ 

Highest  Award  at  Paris  Eijiositlon.  1900,  Buffalo,  1901 


NOR-ri-IER 


DIRECT  CURRENT 
DYNAMOS    AND   MOTORS 

Compact,  Simple,  Trustworthy,  Economical 

in  Operation 

Superior 

Get  Generator  Ilulletln  No.  2530 


Northern  Electrical 
ENOINEEkS 


Mfg. 


Co.,  Madison,  Wis.,  U.S.A. 

MANUFACTURERS 


] 


ifi&B 


M.KLEIN    &  50N 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  SI.,  Chicago.  Ill 


78-80  Cortlandt  St., 


VOLT  •  AMMETERS, 

POCKET  SIZE, 

For  TestlngBatterles  and  Battery 
Circuits,  Locating  Faulta, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

NEW  YORK.  N.  Y. 


^flaCflAlE  PLATES 

BEST  QUALITY  LOWEST  PRICE. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 
moving socket. Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


"AMERICAN"S^:r 

ARE  THE  BEST..     Send  for  d.tcrlpIlM  CIrcullr. 

AMERICAN  BATTERY  CO., 

EGT-D  ia.9.  IT!  S.  eilnten  SI.,  Chicago. 


ELECTRIC     FANS 


iJ^i^^:;C.Ji- 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 

Write  lor  Catalogue  No.  30614. 

SPRAQUE 

ELECTRIC  COnPANY 

General  Offices: 

527-S3I  West  34th   Street,   New  York. 

Chicago  Office:  Fisher  Bldg. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  tlian 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  andin  all  types  of  Battery  Lamps. 

Miniature  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeoeral  Electric  Company,  llarrlsoa,  N.  J. 


-^^-''.-tg 
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fflANK  N.  PHILLIPS.  PnesTDCNT. 
C.  H.  WAQENSeiL,   Trcasurch. 


EUQENC  F.  PHILLIPS, 
General  Manager. 


r.  ROWLAND  PHILLIPS,  VlcE-Pnis. 
C.  R.   REMINGTON,  Jr..  SCC  . 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDESCE,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  USDERGROUND  USE. 

New  i'ORK  Store.  \T.  J.  Watson,  26  Cortlandt  St. 
CmcAQO  Store,  F,  E.  Donohoe.  82  Lake  St, 

MONTEEAL  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.S.  &  FOREIGN  rHILIlIU 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


AKBRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  OHlce:  AlcKay  Eiglneerin?  Co  .  1«  Broadway 


We    Confine    Ourselves 
Strictly  to  Electric  Heating. 

DO    NOT   00    INTO    SIDE    LINES. 

AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT,    MICH. 


■  t,  B,  A\Lt&Ni  (J^.i;  JiniC.ii^ 

,     SOLET  MAKERS,'/ '->,:^>v;'^ 

_rj34  ColumblaAve.,  ewiCAOttM 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  II  Pine  Street,   -   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


Electric  HeatingApparatus 

SEND  FOR   e2-PAaE  CATALOGUC. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport.  Mass. 


DO   YOU? 


UY      LAMPS-OR^BUV      CANDLE      POWER 

^      (THIS  LAMP) 

THE  STEMLING  ELECTRICAL  MANUFACTURING  CO. 

NEW  VOnR.   H.  V.  WARREN.  O.  CHICAGO.   ILI^ 


16 
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ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  DIOrOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tappiog,  Reaminp,  Emery  Grinding,  stc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Genl  European  Agents,  SellK,  Sonnentbal  A  Co. 
85  Queen  Victoria  Street,  London,  England. 


W-    N. 

MATTHEWS 

AND 

BROTHER 


603 

Carleton 
Building 
St.  Louis 


A  Worm's  Eye  View  of 

8TOMBAUCHDCUY      ANCHORS 

THEY  WORM  THEIR  WAYIN  LIKE  ACORKSCREW  INTO  A  CORK 


A    TWO    CENT    STAMP    SAVES    MONEY    WHEN    ATTACHED    TO    AN    INQUIBY    ABOUT    OUfi 

bA^prcpT?  SERVICE  BOXES 

SWITCH  AND  FUSE  COMBINED  IN  ONE  DEVICE. 


FOR  220-VOLT  SERVICE 
FIVE  SIZES,  2  &  3  POLES 

l-SO,  60-100,  I25-22B 
250-400,  500-600 


OVER  15,000  in  use  by  the  largest 
Electric  Light  and  Power 
Companies    in    the  world 


Work    better,  occupy    less    space 
and  are  cheaper  to  install 
than  separate  switch  and 
fuse  block 

APPROVED  BY  THE  UNDERWRITERS 


Write  for  complete  set  of  Sachs      Noark' 
Fuse  Bulletins 


NEW  YORK 
MILWAUKEE 
CHICAGO 
ST.  LOUIS 
BOSTON 


iMJtHNS«lM.IiM 

■"  -  «'tf5  jyiiTLiSH^^n?  *^"'«'^"=;'"  « 


PHILADELPHIA 
CLEVELAND 
PITTSBURC 
NEW  ORLEANS 
LONDON, 


NATIONAL  CODE  STANDARD 

"0.  K."  Weattierprool  lire, 
Slow  ■  Burning  Weattierprooi 
'^'  and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


WIRE 
STRIP 
LINKS  (open) 


FUSE 


TELEPHONE- 
ENCLOSED     - 

undicatlDfT) 

TUBULAR  LINE  - 


FUSES 


TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Door») 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 
Send  for  Catalogue  No.  IS  Illasiratlug  our  full  line  of  goods 
Exhibit  in  Electricity  Bldg.,  St.  Louis 

CHICAGO  FUSE  WIRE  &  MFO?  CO. 

358  Dearborn  St.,  Chicago.  853  Broadway,  Nejjy  York. 

Mutual  Life  BIdg.,  BufTalo. 
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■WASTED,  FOR  SAL,E    and 

similar  WANT  COL,lI!Hl«  advertise- 
ments (jo  Tjjords  or  /ess),  ^^jo  an 
insertion;  additional  vjords  jc  each. 
POSITION  i;VAIfTED  advertise- 
ments (50  zuords  or  less).  $1.00  an  in- 
sertion: additional  zuords  2C  each. 


POSITION  WANTED. 

By  a  first-class  electrician  and  swltcbboard 
man,  with  Independent  Telephone  Co.,  not  over 
200  miles  from  Chicago.  Understand  all  stan- 
dard makes  of  apparatus  and  special  party-line 
equipments.  No  bad  habits,  and  a  worker.  Can 
furnish  the  best  references  as  to  character  and 
ability.  Desire  S75  00  per  month.  Adaress 
box:  335,  care  of  Western  E;ectriclan.  510  Mar- 
quette BIdg.,  Chicago. 

WANTED. 

For  our  system  of  1,300  telephones,  consist- 
ing of  nine  magneto  exchanges  and  200  miles 
of  toll  lines,  a  good  all-around  telephone  man. 
Must  be  competent  to  do  our  switchboard  work 
and  must  be  a  good  construction  man;  willing 
to  work  and  a  man  of  good  habits.  Give  ref- 
erences and  experience:  state  salary  wanted. 
PLATTSMOUTH  TELEPHONE  COMPANY, 
Plattsmouih,  Nebraska. 


WANTED. 

Reliable,  competent  electric  all-around  men 
with  thorough  knowledge  of  alternating-current 
work,  installing  ceiling  fans,  meters  and  elec 
trical  vviring,  toth  Indoor  and  line  construction. 
VINCENNES  LIGHT  AND  POWER  CO.,  Vin- 
cennes,  Ind. 


WANTED. 


Party  with  $10,000.00  to  buy  one-quarter 
interest,  or  $20,000.00  for  one-balf  Interest 
and  take  management  of  well-established  tel- 
ephone system-exchanges  and  toll  lines.  Great 
sacrifice  on  account  of  sickness.  BOX  338.  care 
Western  Electriclaa,  510  Marquette  Bldg.. 
Chicago. 


WANTED. 

Throe  experienced  Incandescent  lamp  eales- 
vtbikj  by  an  old  and  weU-«Btablished  company  not 
In  tne  trust.  Applicants  will  please  State  age^ 
Openence  and  salary  wanted.  Address  BOX 
up,  oare  Western  Electrician.  610  Marquette 
Kdg..  Chicago. 


WANTED 

^Motors  and  Dynamos  >°  >>e  Repaired 


Rewinding  a  Specialty 
Prompt  Service 


Worlt  Guaranteed 
Give  us  a  trial 


B!Li.  Phone  932  112  S.  MAIN   ST. 

STAR   ELECTRIC   CO..   SOUTH   BEND.   IND. 


FOR  SALE-WATER  MOTOR. 

I  want  to  sell  the  patents  and  machinery  for 
making  the  "Little  Wonder"  Water  Motor. 
Greatest  seller  in  the  world,  as  It  can  be  Ins  ant- 
ly  attached  to  any  bibb  or  faucet  and  will  run 
sewing  machines,  dental  latbes.  bottle-waslilnj,- 
brushes,  electric  fans  and  many  other  machines 
■eedlng  small  power  at  lowest  possible  cost. 
Costs  40c  to  make  and  retails  for  $2,50.  Owner 
is  professional  man  and  has  no  time  to  devote 
to  this  business.  An  enterprising  man  or  con- 
cern can  make  a  fortune  as  they  sell  on  sight. 
Price,  $10,000.  Address  JESSE  COOQAN,  Mil- 
waukee, Wis. 


FOR  SALE. 

500-Horsepower  electric  light  -and  power 
equipment— engines,  boilers,  A.  C.  and  D.  C. 
generators,  shafting,  quills,  friction  chUches, 
transformers,  etc.  Every  thing  for  a  cr»mptetc 
equipment.  Ready  for  ebipment  May  1,  1904. 
Inquire  of  PEOPLES  POWER  CO.,  Moline,  III. 


FOR  SALE. 

ALTERNATORS. 

1-360  K,  W.  General  Electric  3-phase. 

1-120      •• 

1-75        "        WeBtlnghouse  2-phaae. 

250-VOLT  GENERATORS. 

1-2S0  K.  W.  Western  Electric  M.  P. 
1-200      "       Eddy  m.  P. 

125-VQLT  GENERATORS. 

1-125  K.  \V,  Western  Electric  M.  P. 
Immediate  shipment. 

Bj-f-eE  5.CL1NT0N  5T.  CHICAGO 


For  Sale. 


An  opportunity  to  se= 
cure  a  first-class  com- 
plete Electric  Ll^ht 
Plant  very  cheap 

$3,500  00  for  the  Complete  Plant 

One  16-inch  and  26-incb  by  36-lnch  cross 
compound  condensing  Corliss  engine  with 
two  band  wheels  22-lDcb  face  by  12  feet  and 
16  feet  diameters.  Henry  W.  Bulkley  syphon 
condenser  with  circulating  pump,  hot  well, 
etc.  Complete  with  all  valves  and  fittings. 
In  good  condition. 

One  "WOOD"  60  cycle  150  K.W.  Alternator, 
2,'200  volts  450  r.  p.  m.  Complete  with  exciter 
and  switchboard  instruments.  Armature 
newly  rewound.  In  first-class  condition. 
The  above  has  been  recently  replaced  by 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD,     S.  D. 


F9UBBER   IVI.ATS 

FOR    SWITCHBOARDS. 

261  Washing;ton  St.,  NEWARK.  N.  J. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reserv'ations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Telpohone  Har.  1245.     . 


Only  10  Cents  Each 

Practical  Books^ 

ON 

Electricity. 

How  to  make  a  dynamo. 

How  to  make  a  telephone. 

How  to  make  an  electric  motor. 

How  to  make  a  storage  battery . 

How  to  make  a  Wlmhurst  electric  machine. 

How  to  make  a  magneto  machine. 

How  to  make  a  medical  Induction  col!. 

How  to  make  a  pocket  accumulator. 

How  to  make  a  plunge  batt-ery. 

How  to  make  a  voltmeter. 

How  to  make  a  galvanometer. 

How  to  make  a  hand  dynamo. 

How  to  make  a  talking  machine. 

How  to  make  a  ii  H.  P.  dynamo  or  motor. 

How  to  make  a  toy  motor, 

How  to  make  an  electric  bell. 

How  to  make  a  telegraph  instrument. 

These  books  are  illustrated  and  will  be 
sent  prepaid  on  re>:eipt  of  price. 

Electrician  Publ'g  Co., 

8 10  Marquette  Building, 
CHICAGO. 


ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  for  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00.    Address 

ELECTRiCilN  PUB.  CO., 


DIRECT  CONNECTED  UNITS 

FOR  LIGHTING  AND  POWER 

PURPOSES 


One  500  Kw.  General  Electric  13200  volt,  25  cycle,  three  pbase  alternator  type 
A.  T.  B.,  class  28-500-107,  direct  connected  to  Rice  <&  Sargent  cross  compound 
engine  with  marine  engine  driven  exciter,  generator  panel,  exciter  panel,  con- 
denser and  piping. 

One  200  Kw.  General  Electric  2300  volt,  60  cycle,  three  phase  alternator  type  A. 
T.  B,,  class  36-200-200,  direct  connected  to  19x20  Russell  engine. 

One  200  Kw,  Westinghoiise  220  volt,  25  cycle,  three  phase,  14  pole  alternator,  speed 
214.  direct  connected  to  17^x21  Buckeye  engine  with,  exciter  and  switch- 
board.   In  excellent  condition. 

Two  150  Kw.  Westinghouse  2200  volt,  60  cycle,  single  phase,  28  pole  alternators, 
speed  217,  each  direct  connected  to  12-20x14  Harrisburg  standard  tandem 
compound  engines. 

One  75  Kw.  General  Electric  110-125  volt  6  pole  generator,  speed  270,  direct  con- 
nected to  11x12  Fisher  four  valve  engine. 

One  60  Kw.  Eddy  type  G,  125  volt,  4  pole  generator,  speed  280,  direct  connected 
to  13x12  Buffalo  Forge  engine,  brand  new. 

,  direct  connected  to 
e.     In  use  less  than 


One  ."iO  Kw.  Commercial  125  volt,  6  pole  generator,  speed  2' 
8^-13x12  Armington  A;  Sims  tandem  compound  eng 
one  year. 

One  50  Kw.  Eddy  type  G,  125  volt  4  pole  generator,  speed  275,  direct  connected 
10  13x12  Harrisburg  Ideal  engine. 

One  25  Ivw.  General  Electric   110-125   volt  6  pole  compound  wound   generator, 
speed  305.  direct  connected  to  91^x10  Armington  A  Sims  engine. 

Two  25  Kw.  Westinghouse  250  volt  6  pole  generators,  each  direct  connected  to 
9x10  Ball  &  Wood  engine. 


Direct  Connected  Railway  Units,  Belled  Generators 
Alternating  and  Direct  Current,  Engines,  Boilers,  etc. 

Send  for  Latest  Bulletin 

CHARLES    E.    DUSTIN    CO. 

I  I    BROADWAY,    NEW  YORK 


.^-.I. 


Works   quick  and  casv.     Keeps  (ts   lus 


U.S. METAL  POLISH 


.  Holds   old  .trade  and  makes    new.  Doei 
BY  AGENTS   ArjlD  DEALERS     ALL    0  yE  R      THE 


iPOLtSHES  ALL  METALS.   BeaMC 


510   Marquette  Bldg., 


CHICAGO. 


n  Samples  se^t    free 

GeO.W.  Mof  FMAJ^ 

Z95.  E.Washington  St.  IhOIANAPOLIS. In D 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Wcsllnghouse.  400  E.  r.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

nVt  H.  p.  General  Electric.  900  R.  P.  M. 

S  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H.  P.  Paragon.  900  R.  P.  M. 

SH  H.  P.  Paragon.  1000 R.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M. 

2  U.  P.  Simpson,  2100  R.  P.  M- 

IH  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  II.  P.  Crocker-Wheeler,  7oO.E.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1.S50  R.  P.  M. 

10  H.  P.  Simpson,  2000  R.  P.  M. 

IVi  H.  P.  Crocker- Wheeler,  1575  R.  P.  M 

7i4  H.  P.  Card,  775  R.  P.  M. 

6H.  P.  C.  &C.,  1030  E.  P.  M. 

5  H.  P;  Westinghouse,  1050  R.  P.  M. 

5  tt.  P.  C.  AC.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  GHICAGO. 


Standard  Electrical  Dictionary. 

BY  PROF.   T.   OXONOR  SLOANE. 

Author  of  "Arithmetic  of  Electricity."  "Flectriclty  Simplified." 
"Electric  Toy  Making,'  Etc. 

682  Pages,  393  Dlustrations.  Handsomely  bound  In  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to  Date 
and  Greatly  Enlarged. 

COMPLETE-CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary,"  the  author 
has  adhered  to  what  the  work  purports  to  be,  exhausting  the 
subject  of  electrical  terms,  Kivinc  each  title  the  clearness  of  ex- 
planation necessary  to  make  the  understanding  of  it  complete 
without  unnecessary  elaboration.  In  this  work,  every  electrical 
word,  term,  or  phrase  will  be  found  Intelligently  defined. 

A  practical  handbook  of  reference,  containing  deliLltions  of 
about  5,000  distinct  words,  terms  and  phrases. 

The  work  Is  absolutely  Indispensable  to  all  In  any  way  Inter- 
ested in  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  it  should  be  in  the 
possession  of  all  wlio  desire  to  keep  abreast  with  the  progress  of 
tills  branch  of  science.  f^ 

ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  Bldg.  Chicago. 


CHICAGO    EDISON   COMPANY   REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited. 


OPEN    DAY   AND    NIGHT 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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CEJVT'RAL    STATIOJW    MAJVAGE'RS 

Doi\'t  Be  Afraid 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR  LOAD 

We  can  furnish  you 

SINGLE    PHASE    MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  J^  to  35  H.  P. 

XOa^ner   Electric  Mfg.    Co. 

ST.  LOX/IS.  MO..  V.  -S".  A. 


JUST   PROM 

THE 

PRESS         :         :         : 

New  and 

ip  to 

Date. 

Three  Extraordinary  Books  for 
Engineers  and  Electricians. 

Written  by  Practical  Engineers  and  Electricians  in  a  langiiageeven  a  cbild  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useful  knowledge  appertaining  to 
tbe  care  and  management  of  Steam  Engines.  IJoilers 
and  Dvnamos  Thorout^bly  practical  with  full  Instruc- 
iions.  By  C.  F.  SWINGLE,  M.  H.  Formerly  Cbief  En- 
gineer of  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  ibe  Illinolb.  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  wiitten  by  a  practical  engineer 
forengineers.  and  is  a  clearand  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mo^, Motors,  Lamps,  Storage  Batteries,  Indicators  and 
ivieasuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
blectrjcians       Over    300    illustrations      Handsomely 
bound  in  full  leather  pocket-book  style.    Size,  Sxe^^ixl  inch  thick.    PRICE  NE  I ,  $».S0. 

Dynamo  Tending  for  Engineers,  ^''^^^Ei!s!nVrI,  ^'""^ 

By    HENRY   C.   HJRSTMANN   and   VICTOR    H.   TOUSLEV,  authors 
".^lodern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excelleui  treatise  is  written  by  engineers  for  engineeis.      Tbe  auth- 
ors have  bad  the  co-operation  of  the  best  authorities,  each  in  bis  ctiosen 
field,  and  the  information  given  is  just  such  as  a  steam   engineer  should 
know.    To  further  this  information,  and  to  more  carefu  ly  explain  ibe 
text,  nearly  lUO  illustrations  are  used,  wbicb,  with  perhaps  a  very  few  ex- 
ceptions, have  been  e-,pe'  ially  made  for  this  book.     It  teaches  just  what 
the  steam  engineer  should  know  in  his  ensine  room  abnur  elecr.i'ieity. 
12mo,  CiOth,  100  illustrations.     Size  SH-^TI^i.     PRICE  NET,  $1.50. 

The  most  Important  book  on  Electricul 
Construction  Work  ever  Issued.  Modern 

Wiring  Diagrams  and  Descriptions  lor  Eiectrkai  workers 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY. 

T/iis  grand  little  volume  not  only  tells  you  how  to  do  it,  but  it  s/iows  ijou. 


This  book  teils  bow  to  wire  for  call 
and  alarm  bells. 

For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

Huw  to  install  and  manage  batteries. 

Row  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


It  tells  bow  to  locale  ' 
circuits. 


trouble"  and 


It  tells  about  meters  and  trans- 
formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  Its  uses  as  well  as  voli-meier 
and  other  testing. 


"ring  out' 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc. 
160  pages.    Over  200  Illustrations.    Full  leather  binding.     CI    CA 
Round  earners.    Red  edges.  Pocket  size,  4x6.   Price  net,    v<»"V. 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 
if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


Pabiishers  of  Self-Educatloaal  Books  for  Mechanics. 


Madison  and  Franklin  Sts.,  Chicago,  U.  5.  A. 


National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
LIQHTINO,  POWER  and  RAILWAY  SERVICE 


Modern  Design  Accurate  Construction 

Superior  Performance 


General  Sales  Offices  and  Works  :     MILWAUKEE 
NEW  YORK:  135  Broadway 
CHICAGO:  Old  Colony  Building 
PITTSBURG:  Qellatly  &  Co. 

CHARLESTON,  W.  VA.:  Agnew  Electric  Company 
SEATTLE  &  \  Kilbourne  & 

SAN  FRANCISCO  /      Clark  Co 


TYPE  E. 


SCHEEFFER  INTECRATIIMC 
WATTIVIETER 


TYPE  F. 


Type  E  for  Alternating  Current 


Type  F  lor  Direct  Current  Circuits 


DUST  AND   BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMB  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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In 
Grand    Rapids^ 

Michigan, 
where  the  people 
have 
AUTOMATIC 
and  manual 
telephone 
service,  the 
merchants  ad- 
vertise like  this: 


USE  THE  ^ 

Automatic  5520 


Or  Bell    Main   520. 
If  you  warn  a  good  article  and 
prompt  service  in  the  delivery 
of  the  following  things; 

COAL 

WOOD 

COKE 

Century  Fuel  Co* 


We  iatroduced  soccesiful  4-pafty  lines 

LEICH  SELECTIVE  SYSTEM 

Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

MACNETO 


Impedance  Cotl  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


KE8TER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 
SAVES— HBOB-TIHE— MONET. 
FLUX- 


*  Q-J-XlOli- 


ACTUAL     Size 
FATCHTED. 

Send  lor  Free  Samples. 

KESTER    ELECTRIC    M'F'Q    CO., 

t64  So.  Jefferson    Street,    CHICAGO,    ILL. 


Send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg.,  Chicago. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOB  ANT  SIZE  EXCHANGG  ALL  "VB 
ASK  IS  TOUR  KEQUEST  FOR  SAMPLE 
AND  QOOTATION. 

INTERNATIONAL  TELE.  MPS.  CO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  bj  Wisconsin  Central  Railway's 
convenlenl,  solid,  wide  vesilbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  whlcb  leave  Central 
Stailon,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.CPOND.Gen't  Pass.  Agt., Milwaukee. Wrs. 


The  Automatic 
exchange  at 

Grand  Rapids 

serves  5,600 

subscribers. 

It  was  installed 
by  the 

AUTOMATIC 

ELECTRIC 

CO., 

CHICAGO. 


The  Electro-Magnet 


TOWNSEND  WOLCOTT. 

CONTENT 

General  Properties.     Magnetic  Field  of  Force.    JIagnetic  Units 

Permeability.      Discovery  of  Electro-Magnetism.     Iron  Ring  in  the  Mag' 


A.  E.  KENNELLY,  RICHARD  VARLEY. 

s   . 

Induced  Magnet, 


Reluctance.  ,  . 

netlc  Field.  Calculation  of  Magnet  Windings.  Magnetic  ('Ircuit.  Given  Ampere-Turns 
to  Kind  Proper  Current.  Relation  of  Ampere-Turns  lo  Wire  Space.  Room  Occupied  by 
Insulation,  Heating  and  Other  Llmitlne  Conditions.  Winding  a  Magnet  for  a  Given 
Voltage.    Hysteresis,  Self-induction.    Alternating  Currents.    Traction. 


On  the  Relative  Values  of  the  Windings  of  Electro-Magnetic  Coils.  Properties  of 
Fixed  Winding  Spaces  and  a  Fixed  Size  of  Wire.  Properties  of  Fixed  Winding  Space 
and  Variable  Size  of  Wire.  Fixed  Winding  Space  and  Fixed  Length  of  Wire  or  Number 
of  Turns.  Constant  Internal  Dimensions,  but  External  Diameter  of  Coil  Variable. 
Fixed  Internal  Radius  and  Interflange-Fixed  Number  of  Turns  of  Same  Size  of  Wire. 


The  Importance  of  Details.  Actual  Calculaiions.  Working  Formula;.  Diameter  of 
Wire  to  Carry  Given  Current.  Diameter  of  Wire  to  Have  Given  Resistance.  Thickness 
of  Insulation  in  a  Given  ColL  Weight  of  Copper  in  a  Given  Coil.  Table  of  Constants 
for  Insulated  Wire.  Standard  Table  of  Resistances  of  Insulated  Wires.  Table  Showing 
Percentage  of  Gopperand  Insulation  In  Cotton  or  Silk  Covered  Wire.  S'andard  Copper 
Wire  Table.  17  Problems  (Solved)  lUustrated.  Cuts  of  37  Magnets  of  Standard  Dimen- 
sions, Lengths  Variable.  Logarithms  and  Anti-Logarithms.  Decimal  Parts  of  an  Inch. 
Logarithmic  Scale. 

FOR   SALE   BT 

ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 
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WONDERLAND  1904 


j» 


Published  by  the  Northern  Pacific  and  sent  by  A.  M.  Cleland,  Ass't  G. 
P.  &i  T.  A.,  St.  Paul,  Minn.,  to  any  address  for  six  cents-the  postage- 
describes  the  Hunting  and  Fisliing  in  the  Northwest;  shows  what  vast 
quantities  of  Lignite  Coal,  the  poor  man's  fuel,  underlie  western  North 
Dakota  and  how  rapidly  and  easily  it  is  now  mined;  has  a  long  chapter  on 
Yellowstone  Parl<  and  the  reduced  rates  now  in  effect  and  the  many  improve- 
ments made  by  the  Government;  recounts  what  others  say  of  the  N.  P.  R's 
Crack  Train  the  "Nortii  Coast  Limited;"  tells  about  Irrigation  in  the 
Yellowstone  and  Yakima  valleys,  the  two  largest  irrigable  valleys  in 
the  Northwest,  and  deals  with  some  phases  of  the  renowned  exploration 
of  Lewis  and  Clark  across  the  continent  loo  years  ago.  The  book  is  descrip- 
tive, historical,  wholesome  and  good  for  pastime  reading  and  for  future  refer- 
ence.   Suitable  for  office,  library,  school  and  class  room,  travel  and  vacation. 

ONLY  SIX  CENTS  — SEND  FOR.  IT! 


READ  ! ! 

Hand-BookSeries. 

NEW  DYNAHO  TENDERS'  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  One  hundred  and  fortj-  illus- 
trations. An  entirely  new  and  up-to-date  work, 
iJ3»>  pages,  flexible  cloth  binding,  size  of  page  554 
x3| ;  inches.  Designed  for  dynamo  tenders, 
linemen,  stationary  and  marine  engineers.  Just 
the  book  for  men  who  wish  to  learn  how  to 
operate  and  care  for  electric  light  installations. 
The  only  book  of  the  kind  in  the  Englisli  language. 

INCANDESCENT  WIRING  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrated.  Tj-pe 
pageoijxa  Inches,  flexible  cloth  binding,  66  pages, 
35  cuts  and  5  tables,  three  of  which  are  12x18 
inches.  These  tables  give  at  once,  and  without 
any  calculation,  the  size  of  wire  required  in  each 
case  for  any  percentage  of  loss.  A  timelv  book, 
contaming  fail  Instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Running  Wires.  Location  of  Safety 
Devices  and  Switches,  Splices,  Insulation  and 
Testing  for  Fatilts,  AVire  Gauges,  General  Elec- 
trical Data.  Calculating  Size  of  Wires,  Wiring  of 
Fixtures.  Elevators,  Buildings,  Isolated  and  Cen- 
tral Station  Plants.  The  only  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
F.  B.  Badt.  Tliird  edition;  eighth  thotisand. 
106  pages,  97  illustrations,  just  the  book  for 
those  engaged  in  selling,  installing  or  liandling 
Electric  Batteries,  Electric  Bells,  Elevator,  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms, 
Electric  Gas  Lighting  Apparatus,  Electric  Heat 
Kegiilatiug  .\pparatus,  etc.  The  onlv  book  of  its 
kind.    .Simple  as  A  R  C- 

ELECTRIC  TRANSniSSlON  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  three  thousand 
copies.  97  pages,  22  illustrations,  27  original 
tables.  Gives  more  practical  information  on  the 
subject  than  any  work  published  to  date.  The 
book  contains  all  necessary  information  for 
Power  Pro;iucers,  Capitalists,  Agents,  Engineers 
and  Motor  Inspectors.  With  tins  book  anybody 
may  make  estimates  on  tlie  cost  of  Transmission 
Plants.    A  practical  and  reliable  work. 

THE  TELEPHONE  HAND ■ BOOK.  By 
Herbert  Laws  Webb.  146  pages,  13S  illus- 
trations, cloth,  hand-book  size,  price  $1.00. 
Extract  from  preface:  "Tills  little  book  has  no 
pretension  to  be  considered  a  complete  treatise 
on  telephony  as  U  exists  in  America.'  The  time 
for  such  a  work  has  not  yet  come.  But  it  is  felt 
that  there  is  a  demand  for  a  practical  book  on 
telephone  working  and  management,  and  The 
Telephone  Hand-Book  is  ao  attempt  at  meeting 
that  demand.  Witli  the  exception  of  a  few  chap- 
ters dealing  wltli  certain  forms  of  transmitters 
and  receivers  used  In  Europe,  wliich  are  given 
for  the  information  of  those  who  may  wish  to 
engage  in  the  manufacture  of  telephones.'the  book 
is  based  entirely  on  standard  American  practice; 
and  most  of  the  material,  apparatus  and  methods 
described  are  peculiar  to  or  liave  originated  In 
this  country  No  pains  have  been  spared  to 
make  it  the  best  book  of  its  kind.  It  is  rlj^ht  up 
to  date,  intensely  practical,  and  so  plam  and 
clear  in  its  language  tliat  anyone  can  imderstund 
and  learn  from  it  everything  regarding  telephone 
work  and  management.  It  conforms  In  size  and 
stj'le  to  our  other  Hand-Books  which  have  teen 
so  favorably  received  by  the  entire  electrical  fra- 
ternity. 

Price,  $1.00  Each,  Postage  Prepaid. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  Bldg..  Chicago. 


NEW  CATECHISM  OF      ELEGTRICITla 

A  PRACTICAL  TREATISE. 

TESTinONIAL.  Chas.  M.  Weir,  Chief  Engi- 
neer U.  S.  Projectile  W^orks,  Brooklyn,  N.  Y.i 
"It  is  one  of  the  most  practical  and  concise 
nrorks  on  the  subject  1  ever  saw  It  is  iiist  the 
right  thing  in  the  right  place,  and  I  most  cheer- 
fully recommend  it  to  all  who  desire  a  practical 
knowledge  of  Electricity." 


This  Is  a  hook  of  550  pp.,  full  of  up-to-date  In- 
formation. 300  illustrations.  Handsomely  bound 
,  In  red  leather,  pocketbook  form,  size  4'/2X6H, 
\  with  titles  and  edges  In  gold.  Price.  $2.00,  post- 
I  paid.  100  page  descriptive  catalogue  of  olectrl- 
j  cal  books  free  on  request. 

ELECTRICIAN  PUBLISHING   COMPANY. 

510  Marquette  Building,  Glilcago. 


April  23,  1904 


WESTERN     ELECTRICIAN 


IS 


KELLOGG= 

The  TelepKorve 

Apparatus  for 

Strength 

Longevity 

Elega-nce 

Reliability 

Economy 


If  yo\i  want  tKe  best  in  Tele- 
phones write  us  for  quotations 


Kellogg  Switchboard 
&  Supply   Connpany 

GREEN    AND    CONGRESS   STS.,    CHICAGO 

Electric  Building,  Clevel&nd 

Keystone  Telephorve  Building,  PhiladelpKia 


Stromberg -Carlson  Receiver 

ALL        RUBBER       SHELL        TYPE 

The  adjustment  is  equal  to  that  on  our 
famous  No.  3  receiver.  The  No.  3  has  been 
on   the    market   for    more   than    ID   years. 


We  stamp  our  full  name  on  the  ear  cap.  A  small 
thing  to  look  for.  but  It  means  a  good  deal  to  the 
purchaser. 

Printed  matter  mailed  free  upon  request.  Our 
Combination  Telephone  Key  fits  any  make  of  tel- 
ephone.   We  mail  Itfree  if  you  mention  this  paper. 

Stromberg-Carlson  Tel.  Mfg.   Co., 


Cen'l  and  Eastern  Sales  OfTice: 
ROCMlSTER,  n.  y. 


Sales  Dept. 
CHICAGO,  ILL. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


MANUFACTURERS  OF 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


IVI  a^  Ki  i  nery  for   Insula'ting: 

ling,  Taping,  Winding,  Twin 

F 

304  PEARL  STREET, 


■tri 


I    \A/ir. 


Brt:iding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


PROVIDENCE.  R.  I.,  U.  S.  A. 


MECHANICAL 

Engineers  interested  in  electricity  should  send  for  our  complete 
Catalogue  (mailed  free  to  any  address).  Any  electrical  book  pub- 
lished sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO.,  •  310  Marquette  Bldg.,  Chicago. 


A  VALUABLE  BOOK  OF  REFERENCE. 

TELEPHOIMES-TheIr  CONSTRUCTION  and  FITTING. 

A  Practical  Treatise  on  the  Fltllng-up  and  Maintenance  of  T9.e(>hones  and  th«  Auxiliary  Apparatus. 
BY    F.   C.  ALLSOP. 

CONTENTS : 
CHAPTER  I.— Receivers;    II.— Transmitters:  HI.— Magneto  Switch-Bells;    IV.— Battery  Switch- 
Bails;  V —Complete  Instruments;  VI.— Switches.  Switchboards  and  Extension  Bells;  VIL— 
Batteries  for  Telephone  Work;  VIU. — Erecting  Wires.  Instruments,  Etc.;  IX. — Arranging  the 
Circuits;  X.— Intercommunicating  System;  XI.— Testing  for  and  Removing  FatUts. 

184  PAGES.    166  ILLUSTRATIONS  AND  FOLDING  PLATES.    PRICE,  $1.25. 

Sent  prepaid  on  receipt  of  price. 

ELECTRICIAN  PUBLISHING  CO..  510  Marquette  Bld^..  CMcago. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


rjOMPLETE  sets  of  instruments  for  STUDENTS.  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from  Sio.oo   to  S50.00.     STANDARD   SETS   for 
commercial    telegraphing    from    i    mile    to    150    miles 
QUOTED   on   APPLICATION,   and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

\\/'RITE   for   prices   and   bulletins   on   Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented   Show   Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.   CO. 


MAIN     OFFICES,     FACTORY    AND     LABORATORY,     PONTIAC,     MICHIGAN 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEIAF^BORIM     IDRIJO    &    OMEIVIIOAl.    \A/OFRIC3, 


120  LIBERTY  STREET    NEW  YORK. 


IO.BRANCH  OFFICES  IN  U.  S. 


.  37-34  RIALTO  BUILDING,  CHICACO. 


DIXON'S 


**The  Perfect  Solid  Lubricant" 

PUR.E     FLAKE 


GRAPHITE 


prevents  shut-downs  and  saves 

oil,  coal,  repairs    and  trouble. 

Booklet  125  C  and  sample  upon  request. 

JOSEPH  DIXON  CRUCIBLE  CO..         -         Jersey  City.  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

U  so,  buy  WALRATH   OAS  OR  0\SOLINB  ENQINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

IL  will  produce  as  good  a  com- 
mercial I'ght  aa  that  of  an  aulo- 
matlc  steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable, 
Send  for  Catalogue  W, 

MARINETTE 
QAS  ENGINE  CO., 

cniCAQO  HeiQHTS,  ILL. 

AGEXCTES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg, 
MacKay  Knglneering.Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boyislon  St.,  Boston. 

Strong,  Carllsl.  A  Hammond  Co.,  Cleveland. 


JEFFREY.s:J)lClimY 


FOR  CATALOGUE, 

.Ml  imt  .-^d 

I  THE  JEFFREY  MFC   CO. 

COLUMBUS.  0. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

New  York,  George  F.  Woolston,  29  Broadway. 
Birmingham,  Ala.,  W.  H.    Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 

AGENCIES 


REG.TRADE MARKS  Jhe  Rhosphor  Bronze  SmeltingCo.Iimited, 

2200  Washington  AVE.,PHiLADELPHiA. 

,     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

.  '^Jkcw^-  —  D E LTA   METAL 

/?\  CASTINGS,  STAMPINGS  and  FORCINGS 

•'''"'^  0RIG.1NAL  andSoleMakers  in  the  U.S. 


If  the  IrvstaLllaLtion  of  Sl 


GREENS  ECONOMIZER 


Were  long  an  expense,  then  you  would 
be  justified  in  deliberating,  but  under 
ordinary  conditions,  depending  largely 
upon  coal  cost,  it  soon  pays  for  itself 
by  utilizing  waste  gases.  Electric 
light  and  power  plants  find  it  a 
paying  investment  outside  of  tbe  lo  to 
20^  saving  on  coal  bill.  Ask  for  ex- 
planation through  our  experts,  also 
for  booklet,  both  free. 


15he  Green.  Fuel   Ecorvomizer  Co. 


Ma.tleawan,  N.   Y. 


.yole  Manufacturers  in  the  I/.  J*. 


] 

BEST  ON   EARTH. 

For  Electric  Work 

RBOVLATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 

WRITE  FOR  CATALOOUB  H 

Then  compare  It  with  some  Oas  Engine 
baud  books  that  cost  $1.00. 

\ 

L^^K/l 

WooHey 
Foundry  &  Mach.  Works 

Box  too,  Anderson,  tnd. 
U.  S.  A. 

BURGER  AUTOMATIC. 

The  OLDS    Gas  and 
Gasoline   Enqines. 


Gas  and  Gasoline 


@ 


Engines 


Knowledge  gained  by  experience  is  the  safest  guide  to  success. 
We  have  made  Gas  and  Gasoline  Engines  for  twenty-three  years 
;md   base   our   claims   for  the   Olds    Engines   on    actual    results. 

STATIONARY  ENGINES,  2  to  KG  H    P 
PORTABLE  ENOINES,        .S    to  12   H.P. 

Write  lor  full  informnllon  and  llln-iralccl  calalogne. 

OLDS      GASOLINE     ENGINE     WORKS 

25J  River  Street,  Lansing,  Mich. 


SAMSON  TURBINE 

The  lllu«tratlon  shows  tbe  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recently  installed  by  us,  tor  the  NIAGARA 
PALLS  HYDRAULIC  POWER  *  MFG.  CO.,  Niagara  Pails,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Eftcy.  Turbine  Effcy. 

213  ft y, 257  r.  p.  m 1760 95i6 730* 

213  ft K 257  r.  p.  m 3000 95* 856* 

213n Full 257  r.  p.  m 3500 95% 815* 

These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  offices.     T'hese  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 


WRITE    DEPT.    D    FOR    CATALOG. 


JAMES    LEFFEL    <&,    CO.,         sprincfield,  ohio, 


U.  S.  A. 
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AkNOLD   ELECTRIC] 
I  POWER  STATION  Co. 

Engineer.  Contractors  (or  Complete 
Electric  Plants.    Results  Guaranteed. 


i^mj^^^^sm^^sims 


|BUTTERFIELD,  J.  F. 

ELECTRICAL  ENGINEER  AND  CONTRACTOR, 
3  Complete  Telephone  Exehanpes  Built  andMa- 
i  terial  Furnished,  I 

i  Cable  Construction  and  Underground  Conduit 
j  Construction  a  Specialty. 

I  Room  595,  113  Adams  Street,       CHICAGO,  ILL. 


PrtK.  andTreas. 

General  Engineering 

Cr»       Ttttt  Consulting  and 

ij.  y     X  ric    Contracting  Engineers. 
TelephoneB.ElectrlcLlght.PowerTrttnemiasion 
Suite  1112, 136  ADAMS  ST.,  CHICA  GO. 

Long  DlBtanc6Telepboi.e  Central  478. 


RUEBEL-  SCHWEDTMANN-   M 
WELLS, 

CONSnLTING.  MECHANICAL  and 
ELECTRICAL,  ENGINEERS, 

Suite   801    Chemical   Building, 
ST.  LOUIS,  U.  S.  A. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 
ENGINEERS 

Deaign,  Construct  and  Operate  Railway,  Ligl^t, 
Power  and  Hydraulic  PlantB, 
EsaminatiOQB  and  Reports. 
New  Tork  Life  Building,      -      CHICAGO,  ILL. 


HORNADAY,  J.  P.  &   Co. 

SUITE  II08   TRACTION   BUILDING 

-      CINCINNATI.  O. 

I  WATERWORKS,    ELECTBtC  RAILWAY.    LIGHT. 

TRACTION.  INDUSTRfAL  AND  MI^ERAL 

PROPERTIES  BOLGHT  AND  SOLD 


I  Long  Dlfltance  Phone  Central  24i8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Specialties— Central  Station  Heating  plants, 

I  Water    Works  Steam  Flauta,  Electric  Light, 

I  Qaaand  Street  Uuilway  I'lauta, 

I  T220-2I   MAKr^HETTE   BuiLDlNG,     CHICAGO. 


CHAS.  L.  BROWS         STUAKT  H.  BKUWN 

President  Sec'y  and  Treas.  I 

BROWN    ELECTRICAL        | 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers     I 

505  Ellsworth  Building,    355  Dearborn  Street  | 
CHICAGO 

Teleph-nc  H.,rrisoii  ;'"  ji.  AutoniBtic  ;i 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 
Sewers,  Water  Works,  Conduits  and  Elec- 
tric Plants  a  Sperialtv. 
Itoom;;0,8.y  E.  WaiihlritrtcmSl  ,   CHICAGO, ILL. 


Humphrey,     Henry    H., 
I  CONSULTING  ENGINEER. 

Centra!  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305.  Chemical  Bldg.,      ST.  LOUIS. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Speclflcationa  and  SnperviHlon  oC  In- 
Btallatlon  of  complete  telephone  plants. 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 
411  Electrical  BIdg,.  Cleveland,  C 


\'an  Winkle,    Edward 

160  Fifth  Ave..    -      New  York  City, 

CONSULTING  TINGINEER 
Mf'.lmnlcflland  Electrical  Engineerlnp of  power 
plants,  iliofi  design  and  equipment  reports, 
mudernlzing  plants,  machine-design  elevators, 
t  mvellng  stairways.  References  to  clients,  and 
iiM'ies  of  work  given  mi  appli-'atlon. 


rnm^^^mr^Mr^^^i^^m^^i^m 


DUGALD  C.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON,  M.  £. 

MEMBERS 

AMERICAN   INSTITUTE   OF   ELECTRICAL    ENGINEERS 

AMERICAN   SOeiCTY    OF    MECHANICAL    ENGINCCRS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS, 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  Harquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


fll     ATSa  ELECTRICAL 
VI     Hit  PURPOSES 
Alll   I    P   PLAIN  OR 
wfcjn  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


a 


LAKE  SHORE  SPECIAL 


BOSTON  CONVENTION 

of  National  Electric  Light  Association,  meet- 
ing May  24,  25,  26,  27,    Hotel    Vendome. 

For  the  exclusive  use  ot  delegates,  supplymen  and  their  triends 
who  will  attend  the  above  meeting,  the 

Lake  Shore  and  Michigan  Southern  Railway 

will  provide  a  train  of  special  sleeping  cars,  which,  with  dining  and  buffet  library  cars,  it  is  proposed 
to  run  as  the  first  section  of  the  New  England  Express,  leaving  Chicago  at  2  p.  m.  Sunday,  May 
22d,  arriving  Boston  at  5  p.  m.  Monday. 

To  enable  us  to  provide  desirable  sleeping  car  accommodations  for  you,  please  advise  us  as 
early  as  possible  what  space  you  will  require. 

A  rate  of  one  and  One=third  fare  for  the   round   trip,   on    the   certificate   plan,    has   been 

authorized  for  this   meeting,    which    will    also    be    available  leaving  Chicago  as  early  as  May  20th, 

and  good  returning,  leaving  Boston  not  later  than  May  31st. 

Applications  for  sleeping  car  reservations  (which  should  be  made 
early)    or    any    additional    information,     may    be    addressed    to 

First  come  first  served"  L  F.  VOSBURGH,  G.  A.  P.  D.,  180  Clark  street,  Chicago,  or 


p.  s. 


on  the  "lower"  berths. 


C.  F.  DALY,  Chiet  Asst.  Gen.  Pass.  Agt.,  Chicago 


ELECTRICAL  PAPER. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR^ 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.WDRC 


YARDS 

^OSS    MICH. 
L'  ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     ■' 


SUITE    IZ06  TRIBUNE  BL06.  CHICAGO. 


WISCONSIN  TIMBERandLAND  COMPANY 

Cedar  Poles  and  Posts 

MATTOON.  WIS 


Not  how  Cheap,  but  how  Good 
Large  Stock,  Quick  Shipments 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


Eclipse   Pocket  Ammeter 

For  General  Battery  Testing. 
0  to  15  Amperes. 
•'Ready  for  aee."  withfleilhle 
cord  attached  and  contact  spur  Id 
case,  which  la  drawn  back  into 
case,  when carrltdin  pochet.  Used 
In  any  position,  and  works  in 
eltherdlrectlon  of  current.  Size 
of  watch,  and  very  llgtht  weiRht. 
Pivots  hardened  and  poHshed, 
Ask  >  i>ur  jobber.  Eldredge  Elec- 
tric Mfg.  Co.,  Springfield    Masa- 


ELECTRIC  MOTOR 

TheRiENCO  motor  rune  at  high 
speed  when  connected  to  one  cell 
of  almost  any  kind  of  battery.  It 
rotates  In  either  dlrt-'ctlon  and  Is 
reverBOd  »lthout  cbanftlng  con- 
nections. Itls  Uited  with  grooved 
pulley.  Price  bOcents;  poe> 
ageandpauklncr  15  cents. 

Ithaca  Electric  Novaltv  Go. 
Box  49,  Ithaca,  N.Y. 


THETELEPHOMHAND-BOOK 

BY 

HEKBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHEB  BT 

THE  ELECTRICIAN  PUBLISHING  CO.. 

Suite  510  Marquette  Building,  Chicago. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labar  Conditions, 
ItealtbtuI  Gommynitles, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND    THE 

YAZOO  &,  MISSISSIPPI  VALLEY  R.  R, 

For  full  information  and  descriptKe  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


JJ.COAN'a      ^W^ 
'ACMf  "  COUMUTA  TOn  ^B     1 

COMPOUNC).         ^^/ 


J    I.  EGAN'S  "ACME"  COMMUTATOR  COMPOUNU 

absolulely  prevents  tparklne  orcuttinp.  One  stiekoc 
"Acme"  IB  e<iuat  to  •ne  gallon  of  oil  for  lubricatinc 
commQtators.    Free  Sample.    AGENTS  WASTED. 

&0C  per  Stick.        te  00  per  doz. 
J.J.  Egan  Sole  Mfg.,      683  W.  Ohio  St  .      Chicago 


POLE  DE.IlLERS  ADVERTISINu 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


Magnets  Qnd  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


%v 


NOTICE. 


TO    THOSE    INTERESTED    IN    ELECTRIC 
LIGHTING. 

If  you  haven't  read  Buckley's  "ELECTRIC  LIGHTING 
PLANTS;  THEIR  COST  AND  OPERATION,"  you  should 
order  a  copy  at  once.  It  is  theosly  work  of  its  kind  in  print 
and  will  prove  an  inseparable  companion.  It  is  .'ust  the  book 
thousands  of  men  have  been  waiting  for;  it  will  be  what  you 
want.  275  pages.  Illustrated.  Cloth,  82.00.  Paper,  $1.00. 
Pojtage  free. 


ELECTRICIAN  PUBLISHING  COMPANY. 

Suite  SIO  Marquette  Bldg.,  Chicaeo. 


^^ 


^ 


Orlmshaw.  Raven  White  Core.  ^  .  -  ""i^"  ^'^^i^P^.i^^^^  ,.„.„„„„nrt« 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags,    we  also  manufaclnro  Crimshawand  Competition  Tapes  and  Splicing  compounas. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]  ,,2  DesplaJnes SL 


MAIN  OFFICE: 
114.  116  &  lis  LIlKrty  St.,  Nen  fork. 


BOSTON: 
7  OUs  St, 


SAN  FRANCISCO: 
33  Second  St. 
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Did  you  ever  hear  about  our  "Trolley"  Tie?  Tlie  only  cheap  thing 
about  It  is  the  price. 

A  card  will  biing  you  full  information  and  price,  in  any  quantity  and  for 
immediate  shipment. 

Let  us  hear  from  you. 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan. 

Pittsburg  Agents:    Tipper  &  Paiton,  909  Empire  BIdg. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment        Quality       Satisfaction        Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


SPECIAL  CROSS  ARMS 


ALL  HEAKT,  long  leaf  yellow  pme,  any  size  or  lengib.  Also  ALL  HEART 
cross  lies,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices. 
We  can  furnish  100  or  100.000  promptly.  R.  R.  Akers,  Manager. 


LEWIS   LUMBER  (Si   MFC.  CO.. 


Ha^tticsburg,  Miss. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG. LENGTHS  A  SPECIALTY. 

YAHDSH',J5S?ANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


WHITE    CEDAR    POLES 

Don't  forget  Our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  lorty-elght  houii  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


IPa^^Mamv^  OiM^tjoJ^M  §tW^>^^vw  ^mtw  ^     ^aoAavcuW  ftA\y>(WiW>Uw.   S>J:ig/ixMAfeo/,lA/0>Af. 


Idaho  Cedar  Poles  I 


OLES       TIES        POLES       TIES 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


TIES 


ELMOREFOWLERJACOBSC? 


POLES       TIES 


P 
O 
L 
E 
POLES 


POLES 


W.  C.  STERLING  &  SON, 

MONROE,   MICH. 

Eleven  Pole  Yarda  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


YARDS  -  Nm  DULUTH.MINM.-  PLOODWOOO,  MINN.  -  WELLERS.MINN. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

I-  6 1 0'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Micliigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (or  Delivered  Prices. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 

Lightning  Arresters 


Type  L  Railway  Arrester,  Direct  Current. 


Type  A  Station  Arrester.  Alternating  Current. 


Low  Equivalent  Arrester  tor 
High  Potential  Circuits. 


Protect 


STYLE        ^"^«"«^S 

^\°    ALTEHNATIHG  CIRCUITS  ^fl 

WESTINGHOUSE  elect. AMFG. CO. 

PITTSBUflC    PA. 

PAT.MAR.-I5S2  FEB.2B  83 

OTHERS  APPLIED  F.OB 


T 


Type  C  Line  Arrester,  Alternating  Current. 


■  ^  1 

« 

• 

Type  I  Station  Arrester,  Direct  Current. 


All  Kinds  of  Electrical  Apparatus 


Folder  4013  gives  particulars,  write  for  it 


Westin^house  Electric  &  DMg,  Co. 


Pittsburg,  Pa. 


New  York.  Atlanta,  Dallas,  Baltimore,  Boston.  Buffalo.  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,   Minneapolis, 

Philadelphia,  Pittsburg,  St.  Louis,  Salt  Lake  City,  San  Francisco.  Syracuse.  Seattle.  Denver.  Mountain  Electric  Co. 
For  Canada:    Canadian  Westlnghouse  Co  .  Limited,  Hamilton,  Ontario.  Hexlco.  0.  &  O.  Branlff  &  Co..  City  of  IVlexico. 
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■WESTERN    EtECT-RICIAN 


SOMETHING  NEW 


IN     IVIET 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  arid  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 


Mailed  anywhere  on 
receipt  of  prica  .  .  . 

No   technicalities. 
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ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAQO. 


FORT  WAYNE 
ELECTRIC  WORKS 


"  lunnn  " 


WOOD"  LIGHTINGiAND  POWER  SYSTEMS 


TELEPHONE    BOOTH 
FAN     MOTORS 


The  small  '*Wood"  fan 
motor  spring  suspended 
from  wall  bracket  is  a  model 
booth  fan.  A  3-pound 
motor,  an  8-Inch  fan,  1 20O 
r.  p.  m.  and  20  watts  pro- 
duce a  plenty  of  breeze  and 
no  noise  or  vibration. 

Special  motors  for  operation 
In  series  with  incandescent 
lamp  result  In  50  to  60 
watts  of  energy,  light  for 
booth  and  satisfaction  to 
owner  and  user. 


Main  Office  and  Factory-FORT  WAYNE,  IND. 
Branch  Offices  in  BOSTON,  NEW  YORK,  PHILA- 
DELPHIA, SYRACUSE,  PITTSBURC,  CINCIN- 
NATI, GRAND  RAPIDS,  CHICAGO,  ST.  PAUL, 
ST.  LOUIS,    SAN  FRANCISCO,    YOKOHAMA. 
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VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulalioD  and  mecbaoical  puiposes,  in  sbecti, 
tabes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


"  SAFETY "  RUBBER  COVERED 

WIRE    AMD   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     AUSTIN    &00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  OrSUIiATED  WIRE  &  €ABIiE  €0., 

WORKt:  tayonne,  N.J.  114-110  I.IBERTV  STRKET,  K.  Y. 


L^  TE^T 


ISO  -BE^ 


ATT'ROVE'D 


This  moOLns 


— YOST-- 
SOCKETS 

meet  BlII 

CODE 
REQUIREMENTS 

Do  you  e^ppreciate  the 
imporlBLnce     of     this  7 

Hnve  you  our  Booklet  7 


Yost  E^lectric 
Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


SIUKTEVANI     SlURTEVANT 

ElECTMC 

¥ANS 


In  100  iypes  and  sizes 
Special  designs  for  re- 
quirements J0  We  build 
both  fan  and  motor   xJ 


B.F.STURTEVANTCO. 

BOSTOK.  MASS. 

NEWYORK  -  PKaADELPHIA  -  CHICAGO 


of  every  conceiva- 
ble form  for  every 
conceivable  purpose 


B.F.STURTEVANTCO. 

BOSTON.MASS. 

NEWYORX  -PHIIAOEIPHIA- CHICAGO 


Wocrrerv 


Alternator 


A  dozen  cities  in 

Japan  are  lighted 

from  the 

WAR RE  N 


ALTERNATOR 


"||imiENftm]p0 


Sft-fiduaky,  O. 


^Black  Diamond  File  Works!: 


«? 


Inc.  1895. 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 
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> 

©5JiS  COOOS  AKM  OH  SAtE  IX  EVERY  I^EADIKCr  BARDITABE  O^ 

STORE  II¥  THE  UKITED  STATES  AXD  CANADA.  \^ 

PH!LA£»!StPHIA,    PA.  J 


t  H.  lAHNETT  COMPANY, 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Copper 
Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-AGENCIES    ANB    BRANCHES- 


New  VtHi  Chicago  Cleveland  San  Francises  Philadelphia  Atlaala 


Vol.  iniy.    $3.00  Per  Aiiui. 


CHICABO,  APRIL  30, 1904. 


10  Cents  a  Gopv.       NO,  18. 


JIUIDI     CV  INSULATED 

Jlwlr    kHA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

'""  r^hixsIn?"'^       7/je  Simplex  Electrical  Co., 

lUonadnock  Block.  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGENT, 

H.    R.    HIXSON, 

tl44  Monadnock  Block.  CHICAGO 


1889— Paris  IBxposition, 
Medal  for  Rubber  Insulation. 

1893-W^orld's  Fair, 
Iledal  for  Rubber  Insulation. 


TRADE  MARK, 


TEE  STAJTDAItD  FOR 

R1JBBFR  IHrSIIIiATION. 

Sole  Manufacturers  of 


Dkonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""iof  Wires. 
THE  OKONITE  CO.,  Ltd. 


t!I"i'u'?.n.-  ?gt°l^.  \  "">9er».        253  Broadway,  New  York. 


Gm.T.  Manson, Gen'l  Supt, 
W.  H.  Hodelns,  Secy. 


INDIANA  RUBBER  AMD  INSULATED  WIRE  CO., 

MAKUFACTUHEHS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEi 
TELBPHONB,  TBLEaRAPH  AND  FIRE  ALARM  CABLBS. 

All  Wires  are  tested  at  Factory.  JONESBOBO,  INQ. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlniious  baking  at  ISO"  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     ■     -      Pittsburg.  Pa. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

>  Slip,  No  Abrasion,  No  Re- 
moving socltet.  Easily  attached 

Sample  Free 

J.  H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


THOUSANDS  IN  USE. 

Motors.  "4  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  to  75  k.  w. 

Higfaest  Quality.     Reuonabli  Prlfc. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


CHICAGO    INSULATED    WIRE   CO,. 

152-154  LAKE  STB.EET. 

Ba..re  a^nd  Irvsulated  Wires  and  Cables. 
GeJvanized  Steel  Strands. 


tuAor  mm* 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Katlonml  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

aa  BMtwiY'sTFlkEt.  "^"  C"''^*  '^^  Factory.  TRENTON,  N.  t, 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery,      Westlnghouse  Bldg., 
Cbicago.  Pittsburg. 

Mills  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg., 
New  York  City.       Philadelphia,  Pa. 
10  Post  Office  Square,  Boston. 


BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


Pittsburg 

New  Vork 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Msoufacturars  of 

Electric  Globes  and  Shades,  both 
Arc  and  Incandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Sao  Frsodsco. 


I 


IMOI 


\A/IRI 


M  aajxJUL  /je-*^   -f^r^   /ft    /iS-^  X^^^yJy 


"Climax" 

For  High-resistance  Work. 


''Advance" 

For  Measuring  Instruments. 


SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark).  N.  J. 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flash>r  Mfg.  Ce. 

221  Fifth  Ave..  Chicago. 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurar 

IVI 


H.  N.  FENNER,  President 

P4m\hi    E 

MANUFACTURERS  OF 

IVIachinery  for   Insula-tirig 

Braiding,  Taping.  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.   Cable  Covering  Braiders 

P-INB     eA.STIlMOS     A.     S^B^I-At-T-V 


304  PEARL  STREET, 


lec-bricai   \A/^iros 

ring  Machines.   Cable  Covering  Braiders 
(Kt.T"V 

PROVIDENCE,  R.  I.,  U.  S.  A. 


^ESTIIN  ElecMcal  In^tfumenS  Co., 


Waverly  Park,  NEWARK,  N.  J. 


Weston  Standard 
Portable 
Direct  Reading 


Voltmeters.. 
aiilUvoltineters, 
Voltamnieters, 
AmmeteTB, 
Mllammeters, 
C^ronnd  Detectors  and 
Circuit  Teatere, 
Olunmeters, 

Portable  Oalvanotneters. 
Our  Portable  Instruments  are  recognized 
as  The  Standard  the  world  over.    The  Semi- 
Portable    Laboratory    Standards   are   still 
better. 

Our   Station    Voltmeters  and  Ammeters 
are  unsurpassed  in  pointof  extreme  accuracy 
and  lowest  consumption  of  energy. 
BERLIN— European  Weston  Electrical  Instrument 

Co.,  Ritterstrasse  No.  88. 
LONDON— ElUott  BroB.,  Century  Worts,  Lewiaham. 
^  pABia.  Frakcb— E.  H.  Cadiot,  12RueSt.  Georges 

^N«ton  Ground  Detector  and  Clronlt  Teller.  New  York  Office— 7-1:  Cortlandt  St, 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

J^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  Improve- 
ments in  transformer  constmctlon;  made  in 
three  types;  multi-coil  construction;  ventilated 
cores:  built  Cor  all  commercial  voltages  and  fre- 
quencies; higher  efficiencies  togetlier  -with 
loTTer  temperatnres  tban  have  hereto- 
fore been  attained  are  graaranteed. 

Catalogue  just  issued  explains  de'ails. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,       U.S.A. 
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National 
Electric  Company 


builders  of  blgb-grade  Electrical  Machinery  for 

LIOHTINO, 

POWER  and 

RAILWAY  SERVICE 
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Modern  Design 


Accurate  Construction 


Superior  Performance 


General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  135  Broadway 

CHICAQO:  Old  Colony  Building 

PITTSBURQ:  Qellatly  &  Co. 

CHARLESTON,  \V.  VA.:  Agnew  Electric  Company 

SEATTLE  &  \  Kilboume  & 

SAN  FRANCISCO  /      Clark  Co. 


Bullock  Electric  Mfg.Co. 

CINCINNATI,  OHIO  ,U.  S.  A. 


I 


Type  "N"  Bullock  rioter  direct  connected  to  exhaust  fan. 
Modern  practice  dictates  the  use  of  the  electric  drive. 
It  is  economical— Bullock  type"N"  Motors  are  particularly 
adapted  for  this  purpose. 
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Electric  Light  Convention 

THE  twenty-seventh  convention  of  the  National  Electric  Light  Associa- 
tion, perhaps  the  most  important  electrical  event  of  the  year,  will  be 
held  in  Boston,  May  24th  to  27th  inclusive.  It  is  predicted  that  this 
will  be  the  largest  and  most  successful  meeting  ever  held.  The  association 
has  enrolled  hundreds  of  new  members  during  the  past  year,  and  its  pros- 
pects are  brighter  than  ever  before. 

As  usual  the  WESTERN  ELECTRICIAN  will  pay  special  attention  to  this 
annual  event,  and  it  will  be  covered  by  our  issues  of  May  2  1st,  May  28th 
and  June  4th.  The  issue  of  May  2  1  st,  which  will  be  distributed  at  the  con- 
vention, will  be  a  most  pleasing  one  to  every  central  station  man  and  others 
interested  in  electric  lighting  and  power  work.  It  will  contain  specially 
written  articles  on  up-to-date  subjects,  and  other  features  which  will  make 
it  one  of  the  most  interesting  issues  of  the  year. 

Our  issues  of  May  28th  and  June  4th  will  contain  a  complete  report  of 
the  proceedings. 

Every  manufacturer  and  dealer  wishing  to  increase  his  business  should 
be  largely  represented  in  the  advertising  columns  of  these  important  num- 
bers. Realizing  the  importance  of  this  convention,  a  number  of  advertisers 
have  already  arranged  for  space  in  these  issues. 

We  urge  you  to  take  advantage  of  these  important  issues,  and  trust  you 
will  reserve  a  space  immediately  in  order  to  obtain  a  choice  location. 

WESTERN   ELECTRICIAN 

510    MARQUETTE    BLDG.,    CHICAGO 
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THE  ELECTRIC  STORAGE  BATTERYCO. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


Cbloribe  Hccumulator 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc,   etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES: 


PBILADELPHIi, 

Allegheny  Ave. 
and  19ch  St. 


New  Yobk,  Boston. 

1 00  Broadway,  60  State  St. 


Chicago,  St.  Locis,  San  Fkancisco,  Cleveland,  Canada,  Havana,  Cuba. 

Marquette  Bldg.  Wainwrigbt  Bldg.  Rialto  Bldg.  Citizens  Bldg.  Canadian  General  0.  F.  Greenwood.  Manager 

Electric  Co..  Ltd.  Toronto  34  Empediado  St. 
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CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


s  NORTHWESTERN  ELECTRIC  CO. 

"x  71   W.  WASHINGTON   STREET,  CHICAGO 

lo  NEW  AND   SECONDHAND 

1^      DYNAMOS    AND    MOTORS 


WATT-METERS 


REPAIR    WORK   A    SPECIALTY 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


BiE^KER  &  OC? IVI  F> A. IN  Y,  I nc. 

ARTiSANS  IN  PLATINUM 

408-410-412-414  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New    York    Office:     1 20    Liberty    St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 11 

Allen  Company,  L.  B II 

Allis-Chalmers  Company 22 

American  Battery  Co — 

American  Circnlar  Loom  Co.  1 

American  Conduit  Co 7 

Amer.  District  Steam  Co 4 

Amer.  Electrical  Heater  Co..  II 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works.. U 
American  Stone  Conduit  Co..  7 
Arnold  Elec.  Power  Station 

Co 17 

Automatic  Electric  Co 14 


Babcock  &  Wilcox  Co 

Bain,  Forde .....: 

Baker  <!t  Company 

Baker&Co.,  W.  E : 

Barnett  Company,  G.  &,  H  — : 

Beardslee  Chandelier  Mfg. Co. 

Berthold  ^  .Jennings 

Big  Four  Route ■ 

Bossert  Electric  Construction 
Co 

Brooks,  Hall  L 

Brown  Electrical  Construc- 
tion Co 

Bryau-Marsh  Co ■ 

Bryan,  Wm.  H 

Buckeye  Electric  Co 

Bullock  Elec.  Mfg.  Co 

Butterfield,  J.  F 

Byllesby  &Co..H.  M 

Byrne  Const.  Co.,S[.  P 


Carney  Bros.  Co I9 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co. .12 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co....— 
Chicago  Edison  Co 4. 12 


Chic.  Fuse  Wire  .<:  Mfg.  Co...— 

Chicago  Glass  Novelty  Co 11 

Chicago  Insulated  Wire  Co..  1 

Chicago  Slica  Co 10 

Clark  Wirel.Tel&Tel.Co.,T.E.  15 
Columbia  Incand.  Lamp  Co.. — 

Columbia  Mfg.  Co 19 

Columbus  Storage  Bat'ryCo.lO 

Consumers  Carbon  Co 3 

Continuous  Kali  Joint  Com- 
pany of  America 7 

Coolidge  Co..  Marshall  n 19 

CrawfordsviUe  Electric  Co..   1 

Crescent  Co 16 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company... 22 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  iS;  Mfg.  Company— 

D.  it  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.AVks.l6 

Diamond  Meter  Company — 

Dixon  Crucible  Co.,  Joseph.. 16 
Drake  &  Co.,  Frederick  J....  4 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 21 

Dustin  Co. .  Chas.  E 12 

Edison  Decorative  *fc  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 9 

Edwards  A  Co 10 

Egan,  J.  J 18 

Eldredge  Elec.  Mfg.  Co — 

ElectrlcalEuglneerlnstitute.— 
Electric  Appliance  Co  —  ..10 
Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .20 

P'ahnestock  Transmitter  Co. . — 
Fibre  Conduit  Co 10 


■■For  Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works,  Inc. .21 
Fostorta  Incand.  Lamp  Co. ..— 

Fowler,  John  H 19 

Fowler-Jacobs  Company 19 

Freeman  A  Co.,  Ernest 17 

General  Electric  Co  8,9 

General  Engineering  Co., The.  17 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co — 

Gt.West.Smelt.&  Refining  Co.  12 
Green  Fuel  Economizer  Co.. — 
Gregory  Electric  Company ...  12 

Haller  Machine  Co 5 

Hanson  i^  Tunelius  Mach.Co.io 

Hart  Mfg.  Co 9 

Hartford    Steam    Boiler   In- 
spection it  Insurance  Co 16 

Hartford  Time  Switch  Co....  16 
Hazard  Manufacturing  Co. ..22 

Hipwell  Mfg.  Co 7 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman.  G.W 12 

Holmes  Fibre-Graph.  Co 14 

Holophane  Glass  Co — 

Hornaday  ^t  Co.,  J.  P 17 

Humphrey.  Henry  H 17 

Illinois  Central  Ry 12 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company......— 

Indiana  Rub.  ifc  Ins.  W.  Co...  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company 6 

International  Tel.  Mfg.  Co...  14 
Ithaca  Elec.  Novelty  Co 10 


Jackson.  D.  C.  .t  W.  B 17 

Jeffrey  Manufacturing  Co 16 

Jewell  Electrical  Inst.  Co  —  — 

Johns-ManviUe  Co.,  H.  W — 

Johnston.  Thomas  J U 

Kartavert  JIanufacturing  Co.22 
Kellogg  Switchboard  A  Sup- 
ply Company 15.  19 

KesierElec.  Mfg.  Co 10 

Klein  <.t  Sons,  Mathias 10 

Kohler  Brothers 17 

Ivuhlman  Electric  Co 14 

Lake  Shore  A  Mich.  .So.  Ry. ..13 

Lang  Electric  Co.,  The  J 7 

Leather  Preserv.  M.  Corp — 

Leffel  A-  Co.,  James 16 

Lewis  Lumber  &  Mfg.  Co....  19 
Lindsley  Brothers  Company.. 19 

Loud'sSons  Co..  H.  M 18 

Lowell  Model  Co i 10 

Machado  &  Roller  — 

Maltby  Lumber  Company 19 

Manhattan  El.  Supply  Co 16 

Manross.  F.  X 14 

Marinette  Gas  Engine  Co 16 

Matthews  ^t  Bros..  W.  >' 11 

McLennan  A  Company,  K..  ..10 
Mica  Insulator  Company.  ....10 

Jliscellaneous  Advs 12 

Monon  Railroad — 

Mon'son  Burmah  Slate  Co  — 17 

Moon  Mfg.  Co..  The 14 

Mueller  Company,  WiUiam.. 19 

Munsell  A  Co..  Eugene — 

Murdock  A;Co.,  Wm.  J — 


National  Carbon  Co - 

National  Electric  Co 

National  Elec.  Signalling  Co.- 
National  India  Rubber  Co — - 


National  Tel.  Supply  Co lH 

New  England  But!  Co 1 

New  York  Ins.  Wire  Co 18 

Northern  Elecfl  Mfg.  Co....  5 

Northern  Pacific  Ry 14 

Northwestern  Electric  Co 3 

Norton  ElectTInstrument  Co.— 

OkoniieCo.,  The I 

Olds  Gasoline  Engine  Works.  16 

Pacific  Coast  Pole  Co 19 

Page*  Hill  Co 19 

Paragon  Fan  &  Motor  Co — 

Pardridge  Shade  it  Refl.  Co..— 

Pass  A  Seymour,  Ine 3 

Phelan,  D.  W 19 

Phillips.  Eugene  F ....11 

Phillips  Insulated  Wire  Co . . .  1 1 

Phoenix  Glass  Co 1 

Phosphor-Bronze  S.  Co I6 

Pignolet,L.  M 10 

Pittsburg  A  L.  S.  Iron  Co... .19 
Plume  A-  Atwood  Mfg.  Co..  ..— 
Porter  Cedar  Company 19 

Reisinger.  Hugo 9 

Reynolds  El.  Flasher  Mfg.Co.  i 

Roebling's  Sons  Co..  J.  A 32 

Ruebel-SchwedtmaQn-WelIs..i7 

Safety  Ins.  Wire  &  Cable  Co.  .18 

Sargent  &.  Lundy 17 

Schott.  W.  H 17 

Seaman,  J.  H 1 

Shelby  Electric  Company — 

Simplex  Electrical  Co..  The..  1 
Simplex  Elec.  Heating  Co... .11 
Sprague  Electric  Company.. .10 
Standard  Tnderg.  Cable  Co. ..  1 
Standard  Vitrified  ConduitCo  7 


Stanley  Instrument  Co 

Stanton,  LeRoy  \V i 

Sterling  A  Son,  W.  C 1 

Sterling  Electrical  Mfg.  C0...1 

Sterling  Varnish  Co.,  The 

Stow  Mfg.  Company - 

Stromberg-Carlson  Tel.  Mfg. 

Company i 

Sturtevant  Company,  B.  F...2 


Tod  Company,  William 16 

Torrey  Cedar  Company 18 

Trumbull  Elec.  Co — 

Turner  Brass  Works — 

Union  Electric  Mfg.  Co 7 

Valentine-Clark  Co..  The... .18 

Van  Winkle.  Edward 17 

Varley  Duplex  Magnet  C0....I! 
Vulcanized  Fibre  Company .  .22 

Wabash  Ry \q 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  A  Company 12 

Warren  Elec.  Mfg.  Co 11 

Wesco  Supply  Co — 

Western  Electric  Company...— 

Western  El.  Supply  Co 11 

AVesiem  Lumber  A  Pole  Co..  19 
Western  Telephone  Mfg.  Co..— 
Westinghouse      Electric      A 

Manufacturing  Co — 

AVeston  Electrical  Inst.  Co i 

M'hitmore,  A.  E — 

Wilmerding.  C.  H 17 

Wisconsin  Central  Ry 12 

Wisconsin   Timber  A   Land 

Co 18 

WooUey  Fdy.  A  Mach.  wks..— 
Worcester  Company.  C.  H 18 


Yost  Electric  Mfg.  Co.. 


.11 


For    Ol^®«i:£i^ca    In<a.©3K:    of    A.caL^vertisexxa©i3.1:®     See    I*^g:^     ®« 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  139  Adams  Street, CHICAGO. 


.  I.Co 


Three  Extraordinary  Books  for 
Engineers  and  Electricians.    New  and  up  to  Date. 


JUST   FROM   THE 
PRESS         :         :         : 


Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Steam   Engines,   Boilers 
and  Dvnamos.    Thoroughly  practical  with  full  instruc- 
iions.  *  By  C.  F.  SWINGLE,  M.  E.    Formerly  Chief  En- 
gineer of  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Equipment  Co..  Chicago. 
RLECTRICAL  DIVISION.    The  electrical  part  of  this 
liuable  volume  was  written   by  a  practical  engineer 
or  engineers,  and  Is  a  clear  and  comprehensive  treatise 
!i  ihe^ principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Storage  Batteries,  Indicators  and 
M-^asuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    Illustrations      Handsomely 
bound  in  full  leather  pocket-book  style.    Size.  5x6=lixl  inch  thick.    PRICE  NET.  $2.50. 

Dynamo  Tending  for  Engineers,  ^^'^^^EngilVrl, 

By   HENRY   C.   HORSTMANN  and    VICTOR    H.  TOUSLEV,  authors  of 

"Modern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-operation  of  the  best  authorities,  each  in  his  cboseu 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  Information,  and  to  more  carefnilv  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps'a  verv  few  ex- 
ceptions, have  been  especially  made  for  this  l>ook.  It  teaches  jusi  what 
the  steam  engineer  should  know  in  his  engine  room  about  electrlcllv. 
12mo,  cloth,  100  illustrations.    Size  5^x7?^.    PRICE  NET,  $1.50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 

Wiring  Diagrams  and  Descriptions  for  Electrical  workers. 

By  HENRV  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV. 

This  grand  little  volume  not  onhjtdls  you  how  to  do  it.  but  it  shows  you. 

and    trans- 


Steam 


This  book  tells  how  to  wire  for  call 
and  alarm  bells. 

For  burglar  and  flre  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  Install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 

'  and 


It   tells  about    meters 
formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagramu  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Batter}'  Installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  its  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble 
"ring  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc. 

160  pages.    Over  200  Illustrations.    Full  leather  binding.     CI   cn 

Round  comers.    Red  edges.  Pocket  size,  4x6.  Price  net,    vi*OV» 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented, 

FREDERICK  J.  DRAKE  &  CO. 


Pablishers  of  Self-Educational  Books  for  Mecbanlcs. 


MadlsonandFranklinSts.,  Chicago,  U.S.  A. 


C&H 


"Carpenter" 
Type 

Press  Controllers 


Switcii  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and   complete   device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 

MILWAUKEE,  WIS. 


NEW  YORK 
136  Liberty  St. 


CHICAGO 
1232  Monadnock  BIdg. 


PITTSBURQ 
322  Prick  BIdg. 


BOSTON 
176  Federal  St. 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  ^  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  ^  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full  line  of  steam  fitters'  supplies.        jt  Jt  ^  jt  ^        Write  for  pamphlet  and  price   list. 


Aii\eric25Li\  District  Ste^tirv  Compa.t\7 


/^S<VT/o/v  YVestei?/v   elect  ?(/c /an. 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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FAR  SIGHTED  ECONOMY 

^DEMANDS    THE  USE  OF 


TRADE  MARK 


OKONITE 


WIRES  AND  CABLES 


trade:  mark 


Okonite  T©i.pe   and  Mai\sof\  T^Lpe 


Once  Tried,   Alwa.ys  in   DeiTia..n.d 

ORDER    NOW 


ELECTRICAL    SUPPLIES 

264-=266-268=.270  FIFTH  AVENUE,  CHICAGO 


As 

Good  as 
The  Best— 
"And  Then 
Some." 


Ba.ll 

Compound 
Engine 

Northern 
Dynamos 


Northern  Direct  Current  Apparatus  possesses  all  the  characteristics  of  econom- 
ical, convenient  operation  common  to  excellent  electric  dynamos  and  motors  and 
Many    exclusive   meritorious  features  that   make  it  worth 
your  while  to  get  acquainted  by  reading  Bulletin  No.  2,530. 

NORTHERN  ELECTRICAL  MFG.  CO.. 


E^nglneers    Manvifa^cturers. 


MADISON,  WIS., 


m  rVLTOM  STREET 


OHICAOO 


For  Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 


HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmeta),  Electric  and  Machinery  Specialties 


STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


m 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

L'TIIMO      PARTS  ^^T>.  NO    l-OSI-    REVENUI 

-U.OA-riNG  \m\  NO    F-RICTION 

IN   AIR  ^^  NO   ^A/EAR 


m 


PACIFIC  COAST 

JHO.  MARTIN  &  00..  •  San  Francisco 
Colorado.  Idaho,  Montana,  Wyoming.  New 
Mexico,  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
CO.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Ct.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO.,  Mexico  City. 

EUROPEAN  OFFICE 

25  Boulevard  des  Itallent, 

Paris,  France. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 
A,-r-1-|X     F-^EXIB^E    -TUBE     \A/II 


The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
10  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YONKI 


IRS,    IM.  Y. 


(10928) 


^i!::!!^■i^^^^^^^^^^^^^^^^^^^v::^^':^^^^^w^vw^^ 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjusters,    Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Go. 

.Seaman.  J.  H. 

Adjusters,  Inc.  Lamps. 

Inc.  EI.  Lt.  Manipulator  Co. 
Anchors   (Tel.  &  Tel.) 

Matthews  A  I3ro..  \A'.  N. 
Crouse-Hinds  Co. 

Ann  unci  liters. 

Central  Electric  Co. 
Edwards  A'  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries   and  Jars. 

Central  Electric  Co. 
Columbus  Storage  ItaiteryCo. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Eleciric  Appliance  Co. 
Manhattan  Elec.  Supply  <'o. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,    Buzzers.   Eto. 

Central  Electric  Co. 
Chicago  Glass  Novelty  Co. 
KdwardsACo. 
Electric  Appliance  Co. 
.Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressintf. 

Dixon  Crucible  Co.,  -los. 
Leather  Preserver  Mfg.  Corp. 

Belt  in  ST. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevanl  Co..  11.  F. 

Bloiv   Pipes. 

Turner  Brass  Works. 

Boiler  Compounds. 

Dearborn  Drug  .V  Chem-  Wks, 

Boilers. 

Habcock  A  Wilcox  Co. 

Books,   Cleetricnl. 

Electrician  Publishing  Co. 
Drake  Co.,  F.  J. 

Brnslies. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hangers. 

National  Tel.  Supply  Co. 
Wa'^iern  Electric  Co. 
Cables  {See  Wires  and  Cables) 

Carlions,    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Reisinger.  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castings. 

New  England  Butt  Co. 

Cliains. 

Jeffrey  Mfg.  Co. 

Circuit   Brealicrs. 

Cutler-Hammer  Mfg.  Co. 
■    Cutter  Elec.  A  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Westingbouse  El.  A  Mfg.  Co. 

Clutcltes,    Electrical 
and    Meclianlcal. 

Akron  Electrical  Mfg.  Co. 


Coal    and    Aslies    Hand' 
ling   machinery. 

Jeffrey  Mfg.  Co. 

Coils  and.  MagrnetN. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 


Commutator  Compound 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  A  Co.,  K. 

Commutator  Truing  De- 
vice. 

.Vkron  Electrical  Mfg.  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Comjiany. 
American  Stone  Conduit  Co. 
Central  Eleciric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  ^'itritied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    xi,ad    Elec- 
tric   Light   Plants. 

Bullock  El.  ilfg.  Co. 
Crocker-'Wbeeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Norihern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Jlfg.  Co. 
Western  Electric  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Cross-AruiN,     Pins     nnd 
Brackets. 

Berthold  A  .lennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Sui)ply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
t'rouse-Hinds  Co- 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Eleciric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Lang  Eleciric  Co.,  .1. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supplv  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Dynamos  nnd  Blotors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  CO. 
Central  Electric  Co. 
.    Century  Electric  Co. 

Crawfordsville  Eleciric  Co. 
Crocker-Wbeeler  Co. 
Dustin  Co.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Eleciric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Eleciric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Slurtevant  Co.,  B.'  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
"Weslern  Electric  Co. 
Western  Elec.  Supply  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 

Electric   Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Eleciric  Co. 

Electric    Railways. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westingbouse  El.  A  Mfg.  Co. 


Electrical  and  9Ic<?han- 
ical   Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Bryan.  Wra.  H. 
Butterlield,  J.  F. 
Byllesby  A  Co..  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  A  Co..  Ernest. 

For 


.^Iplx^l^e'tlo^l 


General  Engineering  Co..  The 
Hornaday,  J.  P,  A  Co. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel.  Schwedlman.  Wells. 
Sargent  A  Lundv. 
Schott.  ^V.  H. 
Stanton,  LeRoy  W. 
Van  Winkle.  Edward. 
Wllmerding.  C.  H. 

Electrical  Instrnments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mtg.  Co. 
Electric  Appliance  Co. 
Fi.  ^\'avne  Elec.  Wks.  Inc. 
General  Eleciric  Co. 
General  Inc.  Arc  Light  Co. 
Ifclinois  Elec.  Specialty  Co. 
Jewell  Electrical  lust'  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  i-'n. 
Plgnolei.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Eleciric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co, 
Westingbouse  El.  A  .Mfg.  Co. 
Weston  Electrical  Inst,  Co. 

Electro-Plating   Mach'y 

Crocker-Wheeler  Comjiany. 
General  Eleciric  Co. 

Elevators-Conveyors. 

Jeffrey  :Mfg.  Co. 

Engines,  Gns  and  Gaso- 
line. 

Lowell  Model  Co. 
Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Wooiley  Fdy.  A    .Mach.  Wks. 

Engines,    Steam. 

Allis-Chalmers  Company. 
Dustin  Co..  Chas.  E. 
Sturtevanl  Co.,  B.  F. 
Tod  Co..  Wm. 

Fans    and    Fan    Motors. 

Central  Eleciric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Siurtevant  Co.,  B.  F. 
SVe^sco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Fibre. 

Karlavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co-.G.  A  H. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  M  fg.Co. 

Flashers. 

Haller  Machine  Co. 
Reynolds  El.  Flasher  M  fg.Co 

Flexible  Sliafts. 

Stow  5Ifg.  Co. 
Forges. 

Sturtevanl  Co..  B.  F. 
Fnses   and  Fuse   Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Johns-Manville  Co.,  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Eleciric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fosioria  Incan.  Lamp  Co. 
Haller  Machine  Co. 
Holophane  Glass  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phffinix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Graphite  Specialties. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

Ii3Lde2c    of 


Heating     (Exhaust 
Steam). 

Amer.  District  Steam  Co. 

Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevanl  Co.,  B.  F. 

Holders,   Inc.   Lamps. 

Incandesenl    Electric    Light 
Jlanipulator  Co. 

lu.*(pection  Jt  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

Hanson  A  Tunellus  Mach.Co. 
New  England  Butt  Co. 

Insulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Mfg.  Co. 
American   Electrical  Works. 
Central  Eleciric  Co. 
Chicago  EdisoD  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns-Manvllle  Co..  H.  W. 
Kanavert  Jlfg.  Co. 
Manhattan  Elec.  Sui>ply  Co. 
Mica  Insulator  Co. 
Munsell  A  Co..  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonlte  Co.,  The. 
PhllU|>s  Insulated  Wire  Co. 
Simplex  KleclricalCo. 
.Standard  Underground  C.  Co. 
Standard  ^'lt^iIied  Cond.  Co. 
Sterling  Varnish  Co. 
\'ulcanlzed  Fibre  Co. 
Wesco  Supply  Co. 
Westeru  Electric  Co. 
Westeru  Elect.  Supply  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bosseri  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Are. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hlpwell  Manufacturing  Co. 
Slanhatlan  Elec.  Sui>ply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Centra"!  Electric  Co. 
Chicago  Edison  Co.  • 

Colura  bia  Incan.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fosioria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Shelbv  Electric  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  SupplyCo. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lnmps,      Incandescent—- 
Replacera  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  JIathlas. 
Magnet   Wires. 

(See  Wires  and  Cables.) 
Mechanical   Draft. 

Sturtevanl  Co.,  B.  F." 

Mien. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
SlunseU  A  Co..  Eugene. 
Mining  Apparntns,Elec- 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westingbouse  El.  A  Mfg.  Co 


llotors.     i,See    Dynamos  and 

Motors.) 
Nippers   and   Pliers. 

Klein  A  Sons,  Mathias. 

Novelties,   Glass,    Elec. 

Chicago  Glass  Novelty  Co. 
Ithaca  Elect'l  Novelty  Co. 

Patent    Attorneys. 

Bain.  Foree. 
Johnston.  Thomas  J. 

Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co. Ltd. 
Platinum. 

Baker  A  Company  Inc. 

Poles   and  Ties. 

Heribold  A  Jennings. 
Brooks.  Hall  L. 
Carnev  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolidge  Co..  Marshall  H. 
Fowler.  John  11. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Lindsley  Bros.  Co. 
Louds  Sons  Co.,  H.  M. 
Malt  by  Lumber  Co. 
Mueller  Company,  William. 
Pacltic  Coast  Pole  Co- 
Page  A  Hill  Company. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
.Sterling  A  Son.  W.  ( '. " 
Torrey  Cedar  Co. 
Valentine-Clark  Co..  The. 
Western  Lumber  A   Pole  Co. 
Whitmore.A.  E. 
Wisconsin   Timber    A    Land 

Co. 
Worcester  Co..  C.  H. 

Polish    (Metal). 

Allen  Co.,  Inc.,  L.  B. 
Hoffman,  Geo.  W. 

PoTver    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.  West  Smell.  A  RertningCo 

Re-AVinding — Repairs. 

Chicago  Edison  Co. 
Gregorj'  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Culler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Genl  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
M'estinghouse  El.  A  Mfg.  Co. 

Schools  and   Colleges. 

Electrical  Engineer  Inst. 
Seconil-Hand   Mach'y. 

Cent.  Stat.  Improvement  Co. 
Dustin  Co..  Chas.  E. 
Gregory  Eleciric  Co. 
Matthews  A  Bro..  W.  N. 
Northwestern  Electric  Co. 
Walsh's  Sons  A  Co. 
Sheet   Brass    &   Copper. 
Plume  A  Alwood  JIfg.  <'o. 

Signs,   Electric. 

Haller  Machine  Co. 
Slate. 

Monson  Burraah  Slate  Co. 
Sockets  «fe  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

Western  Electric  Co. 

Speaking    Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Eleciric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


A.d'vei^isetxieirxt;®     See    IP&s:^ 


Specialties,  Electrical 
Mfrs.  and    Designers. 

Haller  Machine  Co. 
Speed   Indicators. 

Weston  Electrical  Inst.  Co. 
Storag-e    Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Central  Eleciric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Switchboards. 
Crouse-Hinds  Co. 
Gen.  Incan.  Arc  Light  Co. 
Lang  Electric  Co..  J. 

Telepl»ones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co. 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
Internaiional  Tel.  Mfg.Co. 
Kellogg  Switcbb.  A  Sup.  Co. 
Manhattan  Elec.  Supplv  Co. 
Moon  Mfg.  Co.,  The. 
Murdock  n  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time    Switches. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec,  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westingbouse  El.  A  Mfg.  Co. 

Tracks,  Electric  Car. 

General  Electric  Co. 

Westingbouse  El.  A  Mfg.  Co. 
Turbines  Water  Wheels 

Leffel  A  Co..  Jas. 
Varnishes. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
Wireless  Tel.  App*tns. 

Clark  Wirel.Tel.ATel.Co.T.E. 

National  Elec.  Signalling  Co. 

W^lres  &  Cables— Mag- 
net  Wires. 

American  Electrical  "Works. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  ACble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  WlreCo. 
OkonileCo..The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co. 
Wesco  Supply  Co. 
Western  Eleciric  Company. 
Western  Elec.  Supply  Co. 
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BITUMINIZED  FIBRE  CONDUIT 

A  conduit  of  endless  durability. 

A  continuous  sealed,  insulating  duct  from  manhole  to  manhole,  impervious 
to  gas  and  moisture  and  electrolysis  proof. 

A  duct  that  is  and  remains  perfectly  aligned  into  which  and  out  of  which 
cables  can  be  drawn  with  ease  and  rapidity  without  the  possibility  of  a  scratch. 

Saves  sixty  per  cent,  of  freight  and  handling  costs  and  twenty  to  thirty-five 
per  cent,  of  construction  cost. 

All  diameters  one  to  ten  inches,  seven-foot  lengths. 

Bends  of  all  angles.     Prompt  deliveries. 


Send  for  illustrated  book.     Ask  for  prices, 
giving   size   and   quantities   required. 

AMERICAN  CONDUIT  COMPANY 

Seventh  Floor,  I  70  Broadway,  New  York. 

336  Macy  St.,  Los  Aagetes,  Cal.  Manhattan  BIdg  ,  Chicago. 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  GORTLANDT  ST. 
NEW  YORK 


URGEST  FACTORIES  IN  THE  WORLD       :       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


fer^. 
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CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  1106.,  NEWARK,  N. ). 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Bullalo,  1901 


Mrv^      i-*A/Y     -  o-i'tA-tTiXiI^     .»M/^-(.a.<-^^     /O+M,*-*--/- 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO,  T. 
HANCHETT, 
M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

CONTESTS.— Chapter  I.— Forms  of  Field  Magnets.  II.— Armature  Winding 
Diagrams.  III.— Kield  Coil  Construction  and  Arraogement.  IV. — Armature 
Construction.  V.— Commutator  and  Brush  Holder  Construction.  VI. — 
Motor  ('asings.  VII. — Motor  Suspensions.  VIII. — Bearings  and  Gears. 
IX.—Lubricatlon.  X.— General  Dimensions  and  Data.  XI.— Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    167  Illustrations  and  Table.    Price  $2.00. 


T'HIS  is  a  boob  unique  in  its  treatment  of  electric  railway  equipment.  The 
•*■  first  ten  chapters  are  devoted  to  minute  description  of  the  details  of  electric 
railway  motors  that  are  In  use  to-day.  Each  organ  of  an  electric  railway  motor 
is  taken  up  in  turn,  described  and  illustrated  by  examples  of  present  and  past 
practice,  and  it3  operation  explained  in  the  light  of  practical  experience.  In 
short,  the  review  of  current  practice  4s  of  such  a  nature  as  to  bring  out  the 
reason  why  the  electric  railway  motor  is  built  as  it  is  to-day.  For  example, 
field  magnets  of  ditlerent  types  of  motors  are  illustrated  and  compared,  and 
theirfeaturesof  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  last  two  chapters  are  de- 
voted, one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  dataof  all  types  of  railway  motors  in  com- 
mon use,  both  in  America  and  Europe.  Sent  postpaid  onreceipt  of  price. 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
.\MERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discounts. 


UNION      ELECTRIC      MFG.      CO., 


Milwaukee,    Wis. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL   OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS— DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS'  TRIAL-COSTS  NOTH- 
ING  TO   TRY   THEM. 

HIPWELL  MIMFC.  CO. 

ALLEGHENY,      PA. 
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CURTIS    STEAM  TURBINES 


500    KW.   CURTIS    TURBINE   DIRECT    CONNECTED    TO   300   KW.    THREE   PHASE    GENERATOR 
INSTALLATION    COMPLETE    AND   IN    DAILY   OPERATION 

Curtis  Steam  Turbines  are  built  in  capacities  from    1}  KW.  to  500  KW.  direct   current  units  and  600  KW.  to  5000  KW.  alternating  current  units 


PRINCIPAL     OFFICES 


SALES    OFFICES    IN    ALL 
LARGE    CITIES 


SCHENECTADY,   N.  Y. 


NEW    YORK    OFFICE.  44    Broad  Street 
LONDON     OFFICE,    83     Cannon     Street 
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RIMI 


OAR  BO  INI  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


EDISON  PRIMARY  BATTERIES 

Formerly  known  as  Edisoa-Lalaade 


eXCBLLENCB  AND 

RELIABILITY 

QUARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


Write  for  Boolilet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENOINES, 
SLOT  MACHINES. 
RAILROAD  SIONALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ETC. 


EOISON    MANUFAOTURINC    COMPANY, 


New  TorkOflace,  83Chaniberfi  Streot, 


Fadory,  Orantje,  New  Jersey,  U.  8.  A, 


Chicago  Office,  30*  Wabash  Avenae. 


Srair 


mark 
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GENERAL  ELECTRIC  COMPANY'S 

ENCLOSED    FUSES 


A  complete  line. 

Safest,     most    convenient     and 
most  accurate. 

Furnished  in  all  capacities  usu= 
ally  required. 


WRITE  FOR  FURTHER  INFORHATION. 

PRINCIPAL  OFFICES:    SCHENECTADY,  N.  Y, 

Chicago  Office:    Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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PRISNO  ZENITH 

lamps  now  have  the  call.  They  are  the  latest 
improvement  in  this  style  of  lamp.  Better  dis- 
tribution of  light;  longer  life.  No  trouble  to 
quote  prices  or  show  goods. 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL  SUPPLIES' 


92  and  94  W.  Van  Buren  Street,  CHICAGO 


IMPORTANT  TO  IVIICA  BUYERS! 

Our  Competitors  Havf,  Increased  Pruy. 

WE   HAVE   NOT   INCREASED   PRICES  on 

Standard  Manufactured  MICA.    We  are  Satisfied  with  a  Reasonable  Profit 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responsible  for  Present  Low  Prices. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

MiniatiiTe  and  Cayidelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Qeneral  Electric  Company,  Harrison,  N.  J. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AWD  JUJICTION  BOXES, 
BWITCHBOARl>S,   PAJTEL    BOARDS^,   S^VITCHES,   ETC 


BIAS  LINOTAPE 


An  oil  coated  bias  insulating  tape  for  arma- 
ture and  magnet  coils,  cables,  switchboards 
and  all  high  tension  work.  Send  for  sam- 
ples.    They  will  interest  you. 

MICA  INSULATOR  COMPANY 


NEW  YORK 


-ORIGINATORS- 


CHICAGO 


M.KLEIN    8.   SON 

Send  2c  stamp  (or  new  catalogue  No.  6  ol 

KLEIN'S     TOOLS 

For  Eleclricat  Workers 
and  Lino  Bulldors. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Clilcago.  Ill 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

QfT'-*MM|Tiifl    ^^^  Testing  Batteries  and  Battery 
•Lmbi^j^i.;     Circuits,  Locating  Faults, 
^  Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St..  NEW  YORK,  N.  T. 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &.  Roller,  New  York. 
Coltz  Engineering  Co.,   Chicago. 


THE 
/7B/?EC0HmW  CQW?NS< 

Works.  Principal  OrncE  OR  A  NG  EBURG,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIG.HT,N  THEORY RIGHTinPRACTICE RIGHT, nPRICE 


^VOXJ  IVE>E>r>  IT! 

Gale's  Commutator 
Compound. 

The  Only  Artlcls  That  Will  Prevent  Sparking. 
Mill  keep  the  Commutator  In  good  condition  and  prevent  cutting.    Alisolutely  will  not  gum  the  brushes. 
EOc.  per  stick.   SS.OO  per  dozen     Sena  sue.  foe  trial  stlek. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

K||.|  Clllllll    9    fin  »o\ei  nannfaotiirerB, 

•    fflULCnnflll    V    uUm    S0»,  lOO   Wastilmcton  street,      . 


OHIOA««, 


BEARD5LEE  CHANDELIER  MFC  QJQ.^'i;v<7^^^^' 

GAS  &  ELECTRIC   FIXTURES  ronrH^TRADE. 


ELECTRIC  MOTOR 

TheHlENCO  motor  rans  at  high 
speed  when  connected  to  one  cell 
or  niraoxt  any  kind  of  battery,  it 
rotates  la  either  direction  and  la 
reversed  »  ithout  chanfting  con- 
nections. It  la  tilted  with  ttrooved 
pulley.  Price  60  cents;  post- 
age and  packing  15  cents. 

Ithaca  Electric  Novelty  Co. 
B0X49,  Ithaca,  N.  v. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LiBOR-TIME-MONEV. 


ACTUAL      Size 
PATENTED. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bldg.. 

St,  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.   UNION    STREET.'      CHICAGO,   ILL 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  lor  Catalogue  No.  30614. 

SPRAQUE 

ELECTRIC  COnPANY 

Qeneral  Offices: 

S27-S3I  West  34th  Street,  New  York. 

Chicago  Office:  Fisher  BIdg. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Dftiltrnera  and  liullderb  of 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago. 


GASOLINE  MOTOR  CASTINGS 

-FOR- 

BICYCLES,  AUTOMOBILES, 
AND  LAUNCHES. 

LOWELL    MODEL    CO., 

NORTH  CHELMSFORD,  MASS. 
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fRANK  N.  PHILLIPS.  PncstDCNT. 
C.  H,  WAQENSEIL.  TREAsuncN. 


EUQENC  F.  PHILLIPS, 
General  Manager. 


C.  ROWLAND  PHILLIPS,  ViCE-Pncs. 
C.  n.   REMINGTON,  Jr..  SCO. 


AMERICAN  ELECTRICAL  WORKS, 

PBOVIDEJfGE.  B.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

americanite,  magnet,  office  and 
annunciator  wires. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'OEK  Stobb.  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  iH  I  Lll  I  0 

FOrIe  bain,  1632-3  Monadnock  Elk.,  CHICAGO 


THOIMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  I!  Pine  Street,    •    NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  OHIce:  McKay  Englneerlnz  Co  ,  U9  Broadway 


ElectricHeatingApparatus 

SEND  FOR   e2-PAaE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambridgeport,  Mass. 


Glass  Push   Button 


■•THE 
RADIUM" 

Newest  and  Best- 


1  hti 


ri  tlu 


darkest  night 
llettlntr  ar.v  K.AY 
of  light      N'.lMir 
nihhFiik'     iR-.-iU'fi. 
Always    brlK'l.  t 
—never  tariil'-li'  - 
Cover  Is  niiuli'  -I 
ploss,  gilded    ii[i 
under  aldo,  I.liu 
gold  belni^    rtred 
Into  the  glass. 
For  sale  by 
Supply  Housca  or 

Manufacturers. 
1206-S  Branson  St. 

MARION.  IND. 


STERLING     SPECIAI. 


DO  YOU? 


BUY      LAMPS-OR*8UV     CANDLE      POWER 

1ft    -4^      (THIS   LAMP  J      ^^ 

"^      ~^^     <  AVERAGES  J      ^^        '^ 

THE  STEHLING  ELECTRICAL  MANUFACTURING  CO. 

NEW  VORK.   N.   1.  WARRCN,  O.  CHICAOO,   ILL. 


1EGULAR       TVPC 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


NATIONAL  CODE  STANOAR 

§mm^^    "0.  K."  Weatherproof  lire. 
Slow  -  Burning  Weatherproof 
:<^7  and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


W.    N. 

MATTHEWS 

AND 

BROTHER 


603 
Carieton 
Building 
St.  Louis 


A  Worm's  Eye  View  of 

STOMBAUCH       GUY      ANCHORS 

THEY  WORM  THEIR  WAYIN  LIKE  A  CORKSCREW  INTO  ACORK 


L^  TE^T 


^UO  ■BE= 


APP'ROVED 


This  me&r\s 

—YOST- 
SOCKETS 

meet  BlII 

CODE 
REQUIREMENTS 

Do  you  QLppreciate  the 
imporlBLnce     of     this? 

Have  you  our  Booklet  7 


H6e 

Yost  Electric 

Mfg.  Co. 

Toledo.  Ohio    -    U.  S.  A. 


Wa^rrenL 


Alternator 


To  our  productions  apply 
this  invariable  rule  : 


We  Guarantee  What  We  Sell 

.  AND  .  .  . 

Sell    WhssLt    We    GuaLra.i\lee 

Wa.rren 
Electric 
Mfg.  Co. 

Sajidusky,  O. 


j1  WESTERN  ELECTRICAL  SUPPLY  GO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A^ 


Estimates  Furnished. 
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■WANTED,  FOR   SAI.E    a«rf 

similar  WAKT  COLiUMlS  advertise- 
TTients  (50  -words  or  less),  $f.^o  an 
insertion;  additional  "words  jc  each. 
POSITION  ^«VA:!irTED  advertise- 
ments  ijo  ivords  or  less),  S^.oo  an  in- 
sertionj  additional  tvords  sc  each. 

POSITION   WANTED. 

Tating  charge  of  an  electric  light  p'ant,  fa- 
miliar with  all  branches  connected  with  it.  Cap- 
able of  doing  inside  or  outside  wiring.  If  not 
entire  charge  in  plant  wculd  like  general  con- 
struction work.  Have  had  ten  years'  experience. 
Good  references  can  be  given.  Address  BOX 
341,  care  of  Western  Electrician,  510  Marquette 
Bldg.,  Chicago. 


POSITION      WANTED. 

Ey  a  young  man  of  good  character,  tirst- 
clasa  wire  man  and  line  man.  nave  completed 
course  Int.  Cor.  Schools.  Over  three  yearo"  ex- 
perience in  ,wiring,  line  work,  installing  a.  c.  and 
d.  e.  motors,  meters,  arc  lamps  etc.  Can  cali- 
brate meters.  Best  of  references  and  will  go 
anywhere.  Good  knowledge  of  engines  and 
boilers  and  familiar  with  both  a.  and  d.  c.  ap- 
paratus. Prefer  position  as  chief  electrician  in 
plant  of  about  1.500  k.  w.  capacity.  Will  take 
position  as  superintendent  of  small  plant. 
Address  BOX  344.  care  Western  Electrician. 
510  Marquette  Bid;::..  Chicago. 


POSITION     WANTED. 

By  first-class  electrician  with  vast  experience 
with  light  and  power  plant,  conversant  with 
general  repair  of  electrical  machinery,  thor- 
oughly understands  care  and  economical 
management  of  the  same  ;  strictly  sober  and  re- 
liable; best  reference  as  to  character  and 
ability.  Address  BOX  343,  care  Western  Electri- 
cian, 510  Jlarquette  Bldg.,  Chicago. 


POSITION      WANTED. 

As  superintendent  of  electric  light  or  water 
works  plant;  have  had  16  years'  experience  in 
electric  light  business,  and  18  years  in  handling 
boilers,  engines  and  waterworks  machinery  and 
understand  the  business  from  the  coal  pile  up. 
Will  guarantee  results  as  to  economy  and  serv- 
ice furnished  Address  BOX  342,  care  Western 
Electrician.  510  Marquette  Bldg.,  Chicago. 


POSITION      WANTED. 

As  superintendent  of  electric  plant.  Have 
had  fifteen  vears'  experience  in  various  kinds  of 
electrical  work,  and  am  competent  to  do  wiring 
and  all  difficult  repairing.  Address  BOX  34d. 
care  Western  Electrician,  510  Marquette  Bldg,, 
Chicago. 


POSITION  WANTED. 

As  superintendent  or  electrician  of  light  and 
power  plant,  of  300  to  400  h.  p..  within  500 
miles  of  Chicago.  Have  had  four  years  experi- 
ence in  station  equipment  and  six  years  in 
maintenance.  A.  C.  work  in  all  Its  branches. 
Storage  batteries  a  specialty.  References.  Ad- 
dress BOX  347,  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


POSITION  WANTED 

Young  man  (25)  at  present  managtT  of  power, 
lighting  and  waterworks  plant,  wishes  change 
of  locality  and  would  like  situation  with  somf 
municipal  plant  or  comnany.  Steady.  Good 
references.  Address  BOX  333.  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


POSITION  WANTED. 

Capable  yonns  man  (married),  at  present  hold- 
ing good  position,  desires  permanent  location 
as  superintendent  of  lighting  or  power  plant. 
Eleven  years' experience  with  various  systems 
in  construction  work.  Good  references.  Prefer 
central  West  or  South.  Address  BOX  340.  care 
of  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company 
not  in  the  trust.  Applicants  will  please  .f^tate 
age.  experience  and  salary  wanted.  Address. 
BOX  1H9,  care  Western  Llectrician,  510  Mar- 
quette Bldg.,  Chicago. 


WANTED. 


Engineer  to  take  charge  of  new  Id.OOU-borse 
power  electric  power  plant.  Applicant  must 
have  had  experience  operating  large  Corliss  en- 
gines in  electric  power  plants  and  have  ability 
to  handle  men.  Address  BOX  339,  care  of  West- 
ern Electrician,  510  JMarquette  Bldg.,  Chicago, 
stating  fully  iia.'^t  experieoce  and  salary  wanted. 


WANTED. 


A-1  traveler  to  handle  new  electrical  device 
as  a  side  line.  Good  seller.  One  hundred  dol- 
lars per  month  guaranteed.  Must  be  willing  to 
invest  from  one  to  two  thousand  dollars  In  lighi 
manufacturing  husiness.  References  required. 
Address  BOX  345,  care  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


WANTED. 


Second  engineer  to  take  night  run  at  $6 
J70    per   montti.      BELOIT    ELECTRIC 
Beloit.  Wis. 


FOR   SALE. 

500-Horsepower  electric  light  and  power 
equipment — engines,  boilers.  A.  C.  and  D.  C. 
generators,  shafting,  quills,  friction  clutches, 
transformers,  etc.  Every  thing  for  a  complete 
equipment.  Ready  for  shipment  May  1,1904. 
Inquire  of  PEOPLES  POWER  CO.,  Molina.  111. 


FOR   SALE. 

Owing  to  a  change  of  system  from  direct  to 
alternating,  we  offer  bargains  in  following: 

About  40  desk  and  ceiling  fans,  220  volts,  all 
standard  makes.  In  fine  shai>e,  some  having 
been  used  but  two  monihs. 

One  Weston  Portable  Voltmeter.  2  scales.  0-150 
and  0-5  volts  with  pole  changing  switch. 

One  Weston  Ponable  .\mmeter,  0-50  amperes, 
both  in  fine  shape  and  recalibrated  a  few 
months  ago. 

Lot  of  110  and  220  v   A.-B.  enclosed  arc  lamps 

Lot  of  220  V.  Thomson  meters. 

One  45  k.  w.  Edison  220-volt  generator 

One  40  k.  w,  Detroit  generator. 

One  25  k.  w.  Northern  multipolar.  350  r.  p.  m.. 
fine.  All  generators  have  ceif-oiling  bearings. 
are  compound  wound,  and  in  first-class  con- 
dition.   Address  for  prices,  terms,  etc. 

THE  EL  RENO  LIGHT  AXD  POWER  CO. 
El  Reno.  Oklahoma. 


For  Sale. 


An  opportunity  to  se= 
cure  a  first-class  com= 
plete  Electric  Light 
Plant  very  cheap 

S3,500  00  for  the  Complete  Plant 

One  16-inch  and  26-inch  by  36-incb  cross 
compound  condensing  Corliss  engine  with 
two  band  wheels  22-inch  face  by  12  feet  and 
16  feet  diameters.  Henry  W.  Bulkley  syphon 
condenser  with  circulating  pump,  hot  well, 
etc.  Complete  with  all  valves  and  fittings. 
In  good  condition. 

One  "WOOD"  60  cycle  150  K.W.  Alternator. 
2,200  volts  450  r.  p.  m.  Complete  with  exciter 
and  switchboard  instruments.  Armature 
newly  rewound.  In  first-class  condition. 
The  above  has  been  recently  replaced  by 
larger  units. 

BELT  LIGHT  AND  POWER  CO. 

LEAD,     S.  D. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevesttbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  I2th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 
JAS. C. POND. GenM  Pass.  Agt.,Mllwaukee,Wrs. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. ' 

l-'or  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  General  Electric  3-phase. 

1.120      ■• 

1=75        "        Westinghouse  Z-phase, 

250-VOLT  GENERATORS, 

1-2S0  K.  \V.  Western  Electric  M.  P 
1-200      ■•       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-125  K.  W.  Western  Electric  M.  P. 
Imtnediate  shipment. 

•GREGORY: 

"*  ELECTRIC  cs: 

"54-62  5.CL!NT0N  5T.  CHICAGO 


RI^IBBeR  iviA.-rs 

FOR    SWITCHBOARDS. 
\A^.4kl-SIH'^    S^IMS  a.  ^^. 

261  Washlnston  St.,  NEWARK.  N.  J. 


WE  PAY 


higliest  market  prices  for  scrap  copper,  brass 
and    platinum,    also  incandescent  lamp  bases. 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.    Save  it  and  send  it  to  the 
Great    Western    Smelting:    and     Refining   Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


DIRECT  CONNECTED  UNITS 

FOR  LIGHTING  AND  POWER 

PURPOSES 


One  500  K\v.  General  Electric  13200  volt,  25  cycle,  three  phase  alternator  type 
A.  T.  B.,  class  28-500-107,  direct  connected  to  Rice  &  Sargent  cross  compound 
engine  with  marine  engine  driven  exciter,  generator  panel,  exciter  panel,  con- 
denser and  piping. 

One  200  Kw.  General  Electric  2300  volt,  60  cycle,  three  phase  alternator  type  A. 
T.  B.,  class  36-200-200.  direct  connected  to  19x20  Russell  engine. 

One  200  Kw.  Westinghouse  220  volt.  25  cycle,  three  phase,  14  pole  alternator,  speed 
214,  direct  connected  to  17^x21  Buckeye  engine  with  exciter  and  switch- 
board.   In  excellent  condition. 

Two  150  Kw.  Westinghouse  2200  volt,  60  cycle,  single  phase,  28  pole  alternators, 
speed  217,  each  direct  connected  to  12-20x14  Harrisburg  standard  tandem 
compound  engines. 

One  75  Kw.  General  Electric  110-125  volt  6  pole  generator,  speed  270,  direct  con- 
nected to  11x12  Fisher  lour  valve  engine. 

One  60  Kw.  Eddy  type  G,  125  volt,  4  pole  generator,  speed  280,  direct  connected 
to  13x12  Buffalo  Forge  engine,  brand  new. 

One  .'iO  Kw.  Commercial  125  volt.  6  pole  generator,  speed  275,  direct  connected  to 
S!^-13xl2  Armlngton  &  Sims  tandem  compound  engine.  In  use  les.s  than 
one  year. 

One  50  Kw.  Eddy  type  G,  125  volt  4  pole  generator,  speed  275,  direct  connected 
to  13x12  Harrisburg  Ideal  engine. 

One  25  Kw.  General  Electric  110-125  volt  6  pole  compound  wound  generator, 
speed  305.  direct  connected  to  OH^IO  Armlngton  A  Sims  engine. 

Two  25  Kw.  Westinghouse  250  volt  6  pole  generators,  each  direct  connected  to 
9x10  Ball  it  Wood  engine. 


\  Direct  Connected  Railway  Units,  Belted  Generators 

1  Alternating  and  Direct  Current,  Engines,  Boilers,  etc. 

T 

.:•  Send  for  Latest  Bulletin 

i    CHARLES    E.    DUSTIN    CO, 

T 

I  I  I    BROADWAY,    NEW  YORK 


QUICK    AND    EASY.      HCCPS    ITS     LUSTER.   HOLDS    OLD   TRADE    AND 


Established  re  years.  So 


EHTS   AyO  DEALERS 


U.S. METAL  POLISn 


POLISHES  ALL  METALS.   SoANcnc:;  NcYdn 


I  I    GEQ.W.-hOE^FMAN 

295.E.WflSMtMCTONST.lNDtnHAP0LIS.lND 


220  V.  DIRECT  CURRENT. 


80  H.  P.  WesllDghouse.  400  K.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

7y.  H.  P.  General  Electric.  900  R.  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P,  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3^4  H.  P.  Paragon.  1000 E.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  H.  P.  Simpson.  2100  E.  P.  M. 

IVi  H.  P.  General' Electric.  1800  R.  P.  M. 

1  H.  P.  Lundell.  1200  E.  P.  M. 


25  H.  P.  Crocker-Wheeler.  7uO.E.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1:150  E.  P.  M. 

10  H.  P.  Simpson,  2000  E.  P.  M. 

7M  H.  P.  Crocker-Wheeler.  1575  R.  P.  M. 

IV,  U.  P.  Card,  775  R.  P.  M. 

6  H.  P.  C.  A  C,  1030  R.  P.  M. 

5  H.  P.  Westinghouse.  1050  E.  P.  M. 

5  H.  P.  C.  AC.  1600  E.  P.  M. 

3  H.  P.  Jcnnv.  1600  R.  P  .M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadiiock  Block,  CHICAGO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


April  30,   1904 


WESTERN     ELECTRICIAN 


13 


LAKE  SHORE  SPECIAL 


a 


BOSTON  CONVENTION 

of  National  Electric  Light  Association,  meet- 
ing  May  24,  25,  26,  27,    Hotel    Vendome. 

For  the  exclusive  use  of  delegates,  supplymen  and  their  friends 
who  will  attend  the  above  meeting,  the 

Lake  Shore  and  Michigan  Southern  Railway 


IN    CONJUNCTION    WITH 


New  Yoric  Central  8  Hudson  River  R.  R. 

will  provide  a  train  of  special  sleeping  cars,  which,  with  dining  and  buffet  library  cars,  it  is  proposed 
to  run  as  the  first  section  of  the  New  England  Express,  leaving  Chicago  at  2  p.  m.  Sunday,  May 
22d,  arriving  Boston  at  5  p.  m.  Monday. 

To  enable  us  to  provide  desirable  sleeping  car  accommodations  tor  you,  please  advise  us  as 
early  as  possible  what  space  you  will  require. 

A  rate  of  one  and  One=third  fare  for  the  round  trip,  on  the  certificate  plan,  has  been 
authorized  for  this  meeting,  which  will  also  be  available  leaving  Chicago  as  early  as  May  20th, 
and  good  returning,  leaving  Boston  not  later  than  May  31st. 

Applications  for  sleeping  car  reservations  (whicti  should  be  made  early)  or  any  additional  information,  may  be  addressed  to 

P.  s.— "First  come  first  served"  L.  F.  VOSBURGH,  G.  A.  P.  D.,  180  Clark  street,  Chicago,  or 

on  the  "lower"  berths.  C.  F.  DALY,  Chief  Asst.  Gen.  Pass.  Agt.,  Chicago 


r.-s':-  'r::-lU-':;:-      '  ' 

: 
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J^  !.    GUMKEU.  T". 
J.  P.  CflLLfl:- 

^i^£            .irrr^i'\_ 

OF  CAS8KLT0N. 

m.  ^W^ ', 

1                 /^"             ""^ 

— ., — /i>/i\--=. — 

'^^ip-' 

0        '^'N^ 

C-issefton, -^{orlh  "DAkoh.         July30th,    1903. 

Y/e3tern  Electricijjn, 

Chicago,    111. 
G6xi'Gl6r;:en ;  •- " 

Encloced,   I   hersv.'itr.  hp.nd 

:-ou  a  Ifew  York  draft   for  f}18.    in  pay- 

merit   of  the    eiaclc^ed   biliL,    v.'hich  1: 

indly  receipt   and  return,    and  greatly 

oblige. 

J 

AlloY/  te   to    coiaplir.ent  you  on  the    circulation  of  the   "?,"e stern 

Electrician"    and   itc   efficiency  as 

E.u  advertising  nedi-um.      w'e   had   our 

plajit   advertised  in   other   electric 

2.1  journal.-s,    hut   the   ino^uiries  hrought 

through  our   ad    in  your   coIlu/jis   far 

exceeded   in  nuxfoers   tr.o;::.    cf   ■  ..;-   other 

paper. 

Yery   respectfully,                 ,          ^^(^^u^^tT^z/ 
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In 

Grand    Rapids, 

Michigan, 
where  the  people 
have 
AUTOMATIC 
and  manual 
telephone 
service,  the 
merchants  ad- 
vertise like  this: 


'  USE  THE  ' 

Automatic  5520 


Or  Bell   Main  520. 
If  you  want  a  good  article  and 
prompt  service  in   the  delivery 
of  the  following  thlnss: 

COAL 

WOOD 

COKE 

Century  Fuel  Co, 


The  Automatic 
exchange  at 

Grand  Rapids 

serves  5,600 

subscribers* 

It  was  installed 
by  the 

AUTOMATIC 

ELECTRIC 

CO., 

CHICAGO. 


READ ! ! 

oust    F^^JVXOUS 

Hand-BookSeries. 

NEW  DYNAnO  TENDERS'  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  One  Uundred  and  fort\' illus- 
trations. An  entirely  ne^v  and  up-to-date"  work, 
22'>  pages,  flexible  cloth  binding,  size  of  page  5?i 
x3'  2  inclies.  Designed  for  dynamo  tenders, 
linemen,  stationary  and  marine  engineers.  Just 
the  booic  for  men  wlio  wish  to  learn  how  to 
operate  and  care  for  electric  light  installations. 
The  only  booii  of  the  Icind  in  the  English  language. 

INCANDESCENT  WIRING  HAND=B0OK.  By 
Lieut.  F.  B.  Badt.  Profusely  illustrated.  Tj-pe 
page  sux^  inches,  flexible  cloth  binding,  66  pages, 
35  cuts  and  d  tables,  three  of  which  are  12x18 
inches.  These  tables  give  at  once,  and  without 
any  calculation,  the  size  of  wire  required  in  each 
case  for  any  percentage  of  loss.  A  timelv  book, 
contarning  full  instructions  for  Incandescent 
Wiring,  and  complete  information  concerning 
Methods  of  Running  Wires,  Location  of  Safety 
Devices  and  Switches,  Splices.  Insulation  and 
Testing  for  Faults,  Wire  Gauges,  General  Elec- 
trical Data.  Calculating  Size  of  Wires.  Wiring  of 
Fixtures.  Elevators,  Buildings.  Isolated  and  Cen- 
tral Station  Plants.  The  only  complete  book  of 
the  kind  published. 

BELL  HANGERS'  HAND-BOOK.  By  Lieut. 
P.  B.  Badt.  Third  edition;  eighth  thousand. 
106  pages,  97  illustrations.  Just  the  book  for 
those  engaged  in  selling,  installing  or  handling 
Electric  Batteries.  Electric  Bells.  Elevator.  House 
or  Hotel  Annunciators,  Burglar  or  Fire  Alarms. 
Electric  Gas  Lighting  Apparatus.  Electric  Heat 
Regulating  Apparatus,  etc.  The  onlvbook  of  its 
kind.    Simple  as  ABC. 

ELECTRlCTRANSmSSION  HAND-BOOK.  By 
Lieut.  F.  B.  Badt.  First  edition,  three  thousand 
copies.  97  pi.ges,  '^1  illustrations.  27  original 
tables.  Gives  more  practical  information  oh  the 
subject  than  any  work  published  to  date.  The 
book  contains  all  necessary  Information  for 
Power  Producers.  Capitalists,  Agents,  Encineers 
and  Motor  Inspectors.  With  this  book  anybody 
may  make  estimates  on  the  cost  of  Transmission 
Plants.    A  practical  and  rehable  work. 

THE  TELEPHONE  HAND  -  BOOK.  By 
Herbert  Laws  Webb.  146  pages.  13S  illus- 
trations, cloth,  hand-book  size,  price  Si. 00. 
Extract  from  preface:  "This  little  book  has  no 
pretension  to  be  considered  a  complete  treatise 
on  telephony  as  it  exists  In  Amerlca.*The  time 
for  such  a  work  has  not  yet  come.  But  It  is  felt 
that  thi-re  is  a  demand  for  a  practical  book  on 
telephone  working  and  management,  and  The 
Telephone  Hand-Book  is  an  attempt  at  meeting 
that  demand.  With  the  exception  of  a  few  chap- 
ters dealing  with  certain  forms  of  transmitters 
and  receivers  used  in  Europe,  which  are  given 
for  the  information  of  those  who  may  wish  to 
encage  in  the  manufacture  of  telephones,  the  book 
is  based  entirely  on  standard  American  practice; 
and  most  of  the  material,  apparatus  and  methods 
described  are  peculiar  to  or  have  originated  in 
this  country  No  pains  have  been  spared  to 
make  It  the  best  book  of  Its  kind.  It  Is  right  up 
to  date,  intensely  practical  and  so  plain  and 
clear  In  its  language  that  anyone  can  understund 
and  learn  from  Iteverythlng  regarding  telephone 
work  and  manag'^merit  It  conforms  in  5lze  and 
style  to  our  other  Hand-Bonks  which  have  teen 
so  favorably  received  by  the  entire  electrical  fra- 
ternltj*.. 

Price.  $1.00  Each.  Postage  Prepaid. 

ELECTRICIAN  PUBLISHING  CO., 

510  Marquette  BIdg..  Chicago. 

NEW  CATECHISM  OF      ELECTRICITY^ 

A  PRACTICAL  TREATISE. 

TESTinONIAL.  Chas.M.  Weir,  Chief  En_gl- 
neer  U.  S-  Projectile  Works.  BrookhTi,  N.  Y.: 
"It  Is  one  of  the  most  practical  ana  concise 
works  on  tlie  subject  I  ever  saw  It  Is  iust  the 
right  thing  in  the  right  place,  and  I  most  cheer- 
fully recommend  it  to  all  who  desire  a  practical 
knowledge  of  Electricltj*." 


This  Is  a  book  of  550  pp.,  full  of  up-to-date  In- 
formation. 300  Illustrations.  Handsomely  bound 
In  red  leather,  pocketbook  form,  size  Ay^-aQYt, 
with  titles  and  edges  In  gold.  Price.  $2.00,  'post 
paid.  100  page  descriptive  catalogue  of  electri- 
cal books  free  on  request. 

ELECTRICIAN  PUBLISHING   COMPANY, 

510  Marquette  Building,  Chloagf 


Wc  introdtjccd  successful  4-party  lines 

LEICH  SELECTIVE  SYSTEM 


W.rlte  for  our  booklet—"  Selective  W.' 


CENTRAL 
ENERCY 

MAGNETO 


Impedance  Coil  for  Selectlves.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


"Practical  and  to  the  Point"  i 

IS  ALL  THAT  NEED  BE  SAID  OF 

THETELEPHONE  HAND-BOOK  I 

By  Herbert  Laws  Webb. 

160    Pa^es,    133    Illustrations, 
Cloth,    Price     $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING    CO., 

510  Marquette  BIdg., 
CHICAGO. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 


ASK  IS  TOUR  HEQtJBST  FoB  BA.VFL1 
AND  QDOTATION. 

INTERNATIONAL  TELE.  MFG.  GO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A, 


">i 


FIBRE-GRAPHm 

coMMumonMi 

I      BRUSH    .  W 


.  "btV-T  -VVS&RXCKT  WC,      \  / 


There's  No  Friction 

with  the  Fibrc-Graphiic  Commutator  Brash. 
Being  90  per  cent,  pnre  graphite,  it  insurcB  low 
realscance,  no  iparking  under  a  varying  load,  and 
longer  wear.  TLcre  Ib  do  greasing  required. 
The  Fibre-Graphite  is  therefore  the  moat  eco^ 
nomic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5ISS  Wakefield  St..Germaii1own.  PHILADELPHIA. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,  -         -  Elkhart,  Ind. 


MOON 

TERMINAL 
HEADS 

with 

Carbon  Arresters 


METAL 
STOBM  BOX 

SELF- 
SOLDERING 


MOON  MFG.  CO., 

4.3-*9  So.  Canal  St.,  Chicago 


^»^  "MANROSV'  ^ 

H4IR  SPRINGS 

FOR   ELECTRIC 

■  WDICATIWG  4IVD  RECORDING 
GAUGES    STCAIVI     GAUGES, ETC. 


Largest  Manufacturers  of 
Hair  Springs  in  the  United  States. 

Non-Magnetic  Hair  Springs  of  Phos- 
phor Bronze  and  other  non-magneiic 
metals.  Hair  springs  of  any  de- 
scription manufactured  to  order. 

F.  N.  MANROSS.  Forestvllle,  Conn. 


ii 


WONDERLAND  1904 


j» 


Published  bv  the  Northern  Pacific  and  sent  by  A.  M.  Cleland,  Ass't  G. 
P.  &  T.  A.,  St.  Paul,  Minn.,  to  any  address  for  si.x  cents  -the  postage — 
describes  the  Hunting  and  Fishing  in  the  Northwest;  shows  what  vast 
quantities  of  Lignite  Coal,  ihe  pjor  man's  fuel,  underlie  \Aestern  North 
DakotH  and  how  rapidly  and  easily  it  is  now  mined;  has  a  long  chapter  on 
Yellowstone  Park  and  the  reduced  rates  now  in  effect  and  the  many  improve- 
ments made  by  the  Government;  recounts  what  others  «ay  of  the  N.  P.  R's 
Crack  '!  rain  the  "North  Coast  Limited;"  tells  about  Irrigation  in  the 
Yellowstone  and  Yakima  valleys,  the  two  largest  irrigable  valleys  in 
the  Northwest,  and  deals  with  some  phases  of  the  renovned  exploration 
of  Lewis  and  Clark  across  the  continent  loo  years  ago.  The  book  is  descrip- 
tive, historical,  wholesome  and  good  for  pastime  reading  and  for  future  refer- 
ence.   Suitable  for  office,  library,  school  and  class  room,  travel  and  vacation. 

ONLY  SI.V  CENTS  — SEND  FOR.  IT! 
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THE 


Kellogg  Switchboard 
$c  Supply  Company 


Announces  to  its  customers  that  the 
combined  drop  and  jack  manufactured 
by  the  Kellogg  Switchboard  and  Supply 
Company  does  not  infringe  the  alleged 
patents  of  the  Western  Telephone  Man- 
ufacturing Company  and  that  this  com- 
pany is  prepared  to  defend  its  custom- 
ers  against  all  suits  on  apparatus  fur- 


nished by  us. 


KELLOGG     SWITCHBOARD 
&      SUPPLY      COMPANY 

Green  and  Congress  Streets,  -    Chicago. 


PRACTICAL  FEATURES 

OF  TELEPHONE  WORK. 

By  A.  E.  DOBBS. 

,7  byS  l-4lncligs.  Illustrate!.    134  pages.   Appendix,    75  Cents. 


THIS  work  is  designed  as  a  simple,  plain-speaking  handbook  for  the  prac- 
tical telephone  man.  Its  author,  Mr.  Dobbs,  has  been  eminently  fitted 
by  fourteen  years'  experience  in  telephony  to  deal  with  the  subject  in  a  thor- 
oughly competent  manner.  This  he  has  done,  and  the  result  is  a  mine  of  in- 
formation, clearly  and  concisely  presented,  and  invaluable  to  the  manager, 
operator  and  lineman  alike.  The  appendix  contains  reliable  data  regarding 
wires,  repistance,  inductive  capacity,  etc. 

TKU  «r  jsny  other   book  on  telephony  or  electricity  sent  to  any 
address,  postpaid,  on   receipt  of  price. 

ELECTRICIAN    PUBLISHING    CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


Stromberg -Carlson  Receiver 

ALL        RUBBER       SHELL        TYPE 

The  adjustment  is  equal  to  that  on  our 
famous  No.  3  receiver.  The  No.  3  has  been 
on    the    market   for    more    than     lO    years. 


We  stamp  our  full  name  on  the  ear  cap.  A  small 
thing-  to  look  for.  but  It  means  a  good  deal  to  the 
purchaser. 

Printed  matter  mailed  free  upon  request.  Our 
Combination  Telephone  Key  fits  any  make  of  tel- 
ephone.   We  mall  it  free  if  you  mention  this  paper. 

Stromberg-Garlson  Tel.  Mfg.   Co., 


Cen'l  and  Eastern  Sales  Office: 
ROCHlSTER,  N.  Y. 


Sales  Dept. 
CHICAGO,  ILL. 


WIRELESS  TELEGRAPH  INSTRUMENTS 


(COMPLETE  sets  of  instruments  for  STUDENTS,  EX- 
PERIMENTERS, COLLEGES   and    UNIVERSI- 
TIES from,  Sio.oo    to  S50.00.     STANDARD    SETS   for 
commercial    telegraphing    from     I    mile    to    150    miles 
QUOTED   on    APPLICATION,    and  supplied  on  short 
notice.       ALL     instruments     tested     before    delivered. 

V\7'RITE    for   prices    and    bulletins    on    Wireless  Tele- 
graph Instruments,  Spark  Coils    for   Automobiles, 
Spark  Plugs,  X-Ray  Coils,  Clark's    Patented    Show    Case 
Reflector. 

Telegraphers  wanted  for  wireless  stations.  Good  chance  for 
hustling  young  men  to  obtain  positions  as  superintendent. 

THOS.    E.    CLARK   WIRELESS   TEL.-TEL.    CO 


MAIN     OFFICES,     FACTORY    AND     LABORATORY,     PONTIAC,     MICHIGAN 
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Use  a  Little  Regularly. 

It  keeps  Scale  off,  Coal  Bills  down  and  Repairs  at  a  minimum. 

DEARBORN    VEGETABLE    FEED-WATER    TREATMENT. 


DEZARBORIM     DRUIO    &    OMCIVIIO Al-    \A/OIRK3, 


120  LIBERTY  STREET    NEW  YORK. 


10  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


V 


HE 


inn    best    knowing    is    tlie    best    doing." 

Dixon's  Traction   Beit  Dressing 
Kasdoae  such  good  work  in  restoring  and  enlivening  and  preserving  belts 
for  so  many  years  that  we  know  what  it  will  do  for  those  who  begin  to 

1  use  it  now.         The  facts  in  Booklet  125  E  are  interesting  to  belt  users. 

JOSEPH  DIXON  CRUCIBLE  CO Jersey  City.  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  OiSOLINB   ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  aa  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAaO  tlEIGHTS.  ILL. 

AGENCIES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St. ,  Boston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland. 


JEFFREY  li:CHAINS 


FOR  CATALOGUE, 

TMEJEFFREYMFC.  CO 
COLUMBUS.OHIO. 


THE  WILLIAM  TOD  CO. 

BUILDERS  OF 

CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

New  York,  George  F.  Woolston,  29  Broadway. 
Birmingham,  Ala.,W.  H.    Hume  &.  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNC8TOWN,  OHIO. 

AGENCIES 


REG.TRADE  MARKS 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 

2200  Washington  ave.,ph!ladelphia. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

ING0TS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
ORIGINAL  AND  Sole  Makers  in  the  U.S. 


^7^         TWK  cueicewr  co.   Chicago." 

^^A^  C-Tes^ntSoi^GTin^  Stick 


»r*ffw^j^W<ffriA' 


New  Soldering  Stick 

"CRESCENT" 

Is  Pliable  ind  Plastic,  Not  Brittle ! 

no  waste;  no 


Entlrtly  different  from  any  olher: 
sputtering;   nocorroslon. 

CRESCENT  CO.,  403   OMAHA   BLOC,  CHICAGO 


THE 

Hartford  Time  Switch 

A  mechanically  operaleii  suiicli,  wbich 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attenlion  than  the  weekly  winding. 
Approved    Mechanlcslly    as    well    as   Electrically 


Sho^vlng  double  doors.  Seth  ThouiuB  eiffht-dav 
movement,  iiuxlllary  cut-out,  auxiliary  band- 
trip,  and  BWitch  lodlcator. 
For  controlling  current  used  for  show  win- 
dow lifrhis.  electric  sign  Hghis,  street  Uphi.s, 
apurtmenl  house  hall  llgbts.  motors,  batter- 
ies, burglar  alarms.     ::     10.  20,  35  and   .'»0 
Aiiiperes.     250  A'olts.     1.  2  and  i  Poles. 
Consult  us  regarding  aoy  requlremeols 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD. CONN., U.S.A. 

New  York  Clly : 

A.  Hall  Berry,  97-99.101  Warren  Slreel 

London,  England : 

Virilya.  Ltd.,  31,  King  Slreel,  Covcnl  Garden,  S.  W. 


Wabash  World's  Fair  Folder 

For  a  free  copy  of  Wabash  World's 
Fair  Folder  containing  a  colored  map  of 
St.  Louis  and  the  World's  Fair  grounds, 
together  with  beautiful  half-tones  of  the 
principal  buildings,  address 

F.A.PALMER,  A.a.P.  A..3IllVlarquetteBldg, 
CHICAGO 


NEW  PRICES 

New  net  prices  on  all  soods  contained  In 
our  550-pase  catalosue  No.  14.    Send  for  It. 

MANHAHAN  ELECTRICAL  SUPPLY  GO. 

New  York  Chicago 


The  OI^DS    Gas  and 
Gasoline   Enqines. 


Gas  and  Gasoline  Engines 

The  Olds  Patents,  protecting  the  essential  parts  of  our 
engines,  enable  us  to  dispense  with  two-thirds  of  the 
usual  complications,  giving  the  highest  efficiency,  the 
greatest  durability   and   the  most  pronounced  economy. 

Stationary  Engines,  2  to  100  H.  P. 
Portable  Engines,    8  to  12  H.  P. 

Write  for  full  Information  and  Illustrated  catalogue. 

OLDS  GASOLINE  ENGINE  WORKS 

252  River  street,   LANSING,  MIOH. 


SAMSON  TURBINE 

The  Illustration  shows  the  large  NIAGARA  design.  HORIZONTAL  SHAFT  TURBTNES  recently  installed  by  us.  for  the  NIAGARA 
FALI^S  HYDRAULIC  POWER  &  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head,  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  n % 257  r.  p.  m 1750 n5* 730^ 

213  ft K 257  r.  p.  m 3000 95S6 856^ 

213  ft Full 257  r.  p.  m 3500 95% 816* 

These  results  bavenever  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  offices.     These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &    CO.,         sprincfield,  ohio,  u.  s.  a. 
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[ARNOLD   ELECTRIC^ 
1  POWER  STATION  Co. 

Engineers,  Contractors  for  Complete 
Electric  Plants.    Results  Guaranteed. 


'  CHAS.  L.  BROWN         STUAKT  H.  BROWN 

PreBldent  Sec'y  and  Treas,  | 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building.    355  Dearborn  Street 
CHICAGO 

Telephones  Harrison  3698,  Automatic 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

ExaminationB  and  Reports. 

vTork  Life  Building.      -     CHICAGO,  ILL. 


H- J.  Minhinnick. 
Sec.andUen'lSup't. 

General  Engineering 

Cr\       Tmtt  Consulting  and 

U.  f     ±  rir*    Contracting:Engineers. 
Telephonep.ElectricLi(rht,PowerTranBmiB3ion 

Suite  lllG.l^T  ADAMS  ST  ,  ('HICArTO. 
LuiLKDiyt.anoeTi:U'i,li.H...-i.-,-iitrali78. 


^^M 


Humphrey,     Henry    H.,  | 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Buildin^^ 

CHICAGO. 


RDEBEL  -  SCHWEDTMANN- 
WELLS, 

CONSULTINQ.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building, 
ST.  LOUIS.  U.  S.  A. 


I  SJmg  DlfltaQce  Phone  Central  2±18. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
SPEOlALTraa— Central  StatlonHeatlngPlanta, 
I  Water   Works  Steam  Plants,  Electric  Light, 
I  Qos  and  Street  Railway  Pianta. 
1  f22o-3i  Marquette  Building,    CHICAGO. 


STANTON,  LEROYW. 

Consulting  Telephone  Engineer. 

Plana,  Speclflcatlona  and  Snpervlaioa  of  In- 
etallation  o£  complete  telephone  plontai 
Special  Reports  on  Telephone 
Properties  and  Apparatus. 

411  Electrical  Bldg.,  Cleveland,  Ohio. 


WATERWORKS,    ELECTBIC  RAILWAY,    LIGHT, 
TRACTION,  INDUSTRIAL  AND  MINERAL 

PPOPERTIES  BOUGHT  AND  SOLD 


m^^im^^<^^^^^3^^^mm 


I  SARGENT  &  LUNDY,g 

ENGINEERS, 

ga  RAILWAY    EXCHANGE, 

g       Cor.  Jackson  and  Michigan  Boulevards 
"^  CHICAGO. 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 

1100  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBtRS 

AMERICAN  INSTITUTE   OF    ELECTRICAL    CNGINEERB 

AMERICAN   SOCIETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


.  I  r<  E       FOR 

§kU     M^i|l  ELECTRICAL 
Vl     II   1    h   PURPOSES 
A I    11    I    P    PLAIN  OR 
wlBi^  I    ■■  ENAMELED. 

THE  MONSON  BURMAH  SLATE   CO. 

PORTLAND,    ME. 


The  business  of  the 
Western  Electrician  for  the 


year  1903  was  the  largest 
in  its  history  of  17  years. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR; 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  ofourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.WDRC 


YARDS 

f  KOSS    MICH. 
L'  ANSE 
MUNISING      ■• 

ONTONAGON 
WAGNER.  WIS 
^ESHTIGO     " 


SUITE    IZO6  TRIBUNE  BLDG.  CHICAGO. 


WISCONSIN  TIMBERED  LAND  COMPANY 

Cedar  Poles  and  Posts 

Not  how  Cheap,  but  how  Good 
Large   Stock,  Quick  Shipments 


CEDAR  POLES 

THE 

Valeniine-ClBrk  Co. 

234^   La   Sallo   Stroet,   CHIGAOO 


t 


YARDS! 
Plnoonnlng,  Mich,     1     Grmmn  Buy,   WIm.     i     M»vr  London, 


■  ^-^^-*i^ ^  ^-*>^. 


tmM 


J.J.CGAN'S 

'ACME'  COMMUTATOR 
COMPCUNO. 


n 


i.  i.  EGAN'S  "ACME"  COMMUTATOR   COMPOUND 
absolutely  preveota  »parklnp  orcuttinp.    One  stlckof 
'Acme"   is  enua  I  to  ^ne  nallon    of  oil  lor  lubricating 
commutators.    Free  Sample.    AGENT6  WANTED. 
5O0  per  Stick.        65.00  per  doz. 

J.J.Egan  Sole  Mfg..     683  W.Ohio  St.      Chicaao 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


KM    S 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.    Acis-riN   &   oo., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HfSULATED  WIRE  &  CABLE  CO., 


WORKS:  llyonne,  N.J. 


114-lie  LIBERTV  STREET,  W.  Y. 


Preserve  Your  Copies 

Western  Electrician. 


OF  THB 


BINDERS  $1.00  EACH. 

ELECTRICIAN  PUBLISHING  CO., 

Salts  SIO  Marqmctte  BatUliifc        •       ^       .       . 


POLE  DEALERS  ADVERTISINu 
IN  THE  WESTERN  ELEC- 
TRICIAN OBIAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


CrImshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manutaolnre  Crimshawand  Competition  Tapes  anil  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114,  llti  &  lis  Liberty  St.,  New  fork. 


BRANCHES:  ]  ,,2  Desplaknes St. 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
3i  Second  St. 
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SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART 
ci-oss  lies,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly.  R,  R,  Akers,  Manager' 

LEWIS   LUMBER  <a   MFG.   CO..  Ha.ttlesbvirg,  Miss. 


Regarding  POLES,  we  think  our  prices  on  7  in.  and  8  in.  twenty-fives 
and  on  6  in..  6'/^  in.  and  7  in   tliirties  are  wortli  your  attention  if  you  are  in 
the  market.     (We  have  all  the  other  sizes  you  want,  as  well.) 
May  we  not  hear  from  you? 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan. 

Pittsburg  Agents,  Tipper  &  Patton.  509  Err  pire  BIdg. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY.    - 


I  IDAHO. 

I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO., 


Main  Office,  DENVER,  COLO. 


CEDAR  POLES  AND  POSTS 

w^  Mueller   company 

Main  office  IEII-I2-I3  MoKQuette  Building 

CHICAGO. 


BRACKETS— X   ARMS  — PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS; 

Prompt  Shipment       Quality       Satisfaction        Right  Price 


COLUMBIA  MFG.  CO. 


ANTIGO.  WIS. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  TransferYard— midway  between  St.  Paul  and  Mlnne- 
•pollB,  where  we  load  in  forty-eight  houri  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


ICT^aW^  OiNiidiftjOJUl   §>M^^UVwftV  IKJVj&W  ^        ^JuAvwCJUV</  <KAAyV{WiUM>Uw.     ^AMXAMvWrW^XcL. 


Idaho  Cedar  Poles 


POLES   TIES    POLES   TIES 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


ELMOBE-FOWIERJACOBSC 


S 


TIES        POLES       TIES 


P 
O 
L 
E 
POLES 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 
Eleven  Pole  Yards  in  Michigan, 

Wholesale  Producers  for  20  years 


TIES. 


YARDS  -  NEW  DULUTH.MIWX.-  PLOODWDOO,  MINN.  -  WEta.ERS,MINN. 


CEDAR    POLES 

CARNEY  BROTHERS  COMPANY 

6 1 0'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Micliigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Prices. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGiNAW,    MiCH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard   books : 


ALLSOP.  F.  C— Electrical  Bell  Construction:  Treatise  on 
the  Construction  of  Electric  Eells.  Indicators  and  sim- 
ilar   apparatus.       177    illustratioas 51-25 

ATKINSON.  PHILIP.—Tlie  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added. 
104    illustrations.     260  pages §1.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic   Electricity 

and  Magnetism.     406  pages  and  117  illustrations.     Sec- 

'        ond    edition     $2.00 

ATHTON.  W.  E.— Practical  Electricity :  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering,    Based   on    the   Prnctical    Definitions  of  the 

^  Electrical  Units.  With  numerous  Illustrations.  Sixth 
edition     $2.50 

BAM?,  LIEDT  F.  B,— New  Dynamo  Tenders"  Hand  Boot. 
This  is,  as  the  name  indicates,  a  NEW  BOOK.  muL-h 
more  complete  than  the  old  one.  with  all  the  Informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders.  Linemen.  Stationary  En- 
Rloeera  and  owners  and  operators  of  all  lilnds  of 
Electiic  Plants.  It  Is  the  only  booli  of  the  kind  pub- 
lished in  tlie  English  language.  226  pages,  140  Illus- 
trations, flexible  cloth  binding,  alze  of  type  page  5V"x3 
inches    §1.00 

BADT.  LIEDT.  F.  E.— Incandescent  Wiring  Hand  Booii. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  Information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  flx- 
tivres,  elevators,  buildings,  isolated  and  central  station 
plants.  The  only  iKJok  of  the  kind  published.  Type  page 
5^x3  Inches,  flexible  cloth  binding.  66  pages,  35  cuts 
and  5  tables,   3  of  which  are   12xlS  Inches $1.00 

BADT.  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Just  the 
book  for  peopJe  engaged  In  selling,  installing  or 
handling  ek-rlric  tmtferies,  i-lectri.-  bolls,  ^levators, 
house  or  hotel  annunciators,  burglar  or  Ore  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages.  97  illustrations,  flexible  cloth 
binding.     Type  page  5V1:X3  inches $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition,    3.000  copies.      07   pages.   22   illustrations. 

27    original     tables $1.00 

Gives  more  Practical  information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  Information  for  Power  Producci"s.  Capitalists. 
Agents,  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  nja.v  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL.  FnED'K  AND  ALBERT  C.  CREITORE— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  113 
illustrations     $2.50 

BELL.  LOUIS,  PH.  D.— The  Art  of  Illumination.  This  ia 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modem  ilium ioants, 
electric  and  other.  Cloth,  33D  pages.  327  Illustrations. 
Price      ?2.50 

BOXNEY.  G.  E.— Electro-Plater's  Hand  Book.  A  Maminl 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  illustrations,  20S  pages.     I2mo.  cloth.  ..  .?1. 25 

BOTTONE,  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  Illustrations. 
Fourth  edition.  Enlarged  l\v  a  chapter  on  the  Tele- 
phone      ?0.50 

BOTTONE.  S.  R.— The  Dynamo.  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  Illustrations $1.00 

BOTTONE,  S.  R.— Electro-Motoi-s.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced     to     $0.50 

BUCKLEY,  W.  J.— Electric  Lighting  Plants,  Their  Cost 
and  Operation.  275  pages,  many  Illustrations  and 
diagrams.       Paper    $1.00 

CROCKER.  F.  B.  AND  WHEELER,  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CrSHING.  H.  C.  JR.— Standard  Wiring  for  Electric  Light 
and  Power,  A  compilation  of  fonhulre,  rules  and  re- 
quirements from  the  most  modern  practice,  and  In 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers' Internatlontil  Electric  A-'isiiciation.  12mo. 
leather    $1.00 

DESMOND.  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors.  Lamps.  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  the 
instruments  and  machinery  used  In  connection  with, 
Alteniate  Electric  Currents.  Illustrated.  Ilevlsed  edi- 
tion     $2.50 

DOBBS.  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical hook,  written  In  plain  language.  Full  of  informa- 
tion and  diagrams  for  the  oper.itor,  exchange  manager. 
Inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER.  A.— Induction  Coils,  How  Made  and  How  Used. 
Third    edition.      Boards    $0.50 

FLEMING.  .7.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.     Fourth   edition.     74  illusti-ations.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents.     500  pages,  fully  Illustrated  and  with  copious 

index.     Second  edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Inti-oductoiy-  2. 
Electro-.Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical   Theory    of   Current    Induction. 

Vol.  n.  The  Utilization  of  Induced  Currents.  Svn. 
cloth.     London.    1S92   $5.00 

GAYETTT.  ,7.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON.— School  Electricity.  Sources,  Currents.  Measure- 
ment. Telegraphy.  Telephony.  Lightning.  Electrolysis. 
Induction,   etc.     262  pages,   with  140  Illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-Metallurgy,  including  all 
Known  Processes  of  Electro  DciKtsition.  Fourth  edi- 
tion     §2.00 

GRIER.  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  In  convenient  form  for  ready 
reference    $1.00 

HASKINS.    C.    C— Electricity    Made    Simple.      233    pages. 

108  Illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  information  on  the  branches  treated 
have    been    limited. 

HASKINS,  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition: 
revised     ?1.50 

EA  SKINS. —Transformers.  Their  Theorv,  Construction  nod 
Application    SlmpIiQed.      38  illustrations $1.25 

HAWKINS.  C.  C.  AND  F.  WALLIS.— The  Dynamo.  Its 
Theory.   Design  and  Manufacture.   100  illustrations. $3. 00 

ILVWKINS.  N.— New  Catechism  of  Electricity.  A  Prac- 
tical TreatLie  Relating  to  the  Dynamo  and  Motor, 
Wiring,  the  Electric  Railway.  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  Illustrations. ..  .$2.00 

ROMANS.   .T.    E..    A.    M.— A.   B,    C   OF   THE   TELEPHONE. 

.152    pages,     2G9    illustrations.       Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  con- 
struction. Installation,  cjire  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  w  I  reman,  lineman  and  en- 
gineer,  and  It  is  written  in  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics.  C50  Illustra- 
tions      $4.00 

HOPKTNSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

nOPKINSON.  DR.  .TOHN.-D.vnamIc  Electricity:  Its  Mod- 
ern Use  and  Measurements.  Clilcflv  In  Its  Application 
to  Electric   Lighting  and   Telegraphy $0.50 

HORSTMANN.  H.  C.  AND  VICTOR  H.  TO  US  LEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  160  pages,  over  200  Illustrations.  Full 
leather  binding,    pocket  size     4x6 $1,50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  .T. 
Wharton,      With    illustrations $2.50 

HOUSTON.  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6.000  additional  words  and  definitions.  2 
volumes.    1.000    pages $6.00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation.  Subdivision  and  Distribution.  A 
practical    hand  boob.     Fourth   edition .$3.00 

KAPP.  GISBERT.— Alternate  CurreCt  Machinery.  Illus- 
trated     -r $0.50 

(Vol.    96.     A'an    Nostrand's   Science    Series.) 

KAPP.  GISBERT.- Dynamos.  Alternators  and  Trnnsform- 
ers,       138    illustrations  .* $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth      pdltiou.     2'Xi      illustrations.     Svn,      cloth.     U>ndon 

1892    $7.25 

In  this  edition  there  Is  a  considerable  amount  of  new 
matter;   the  old  matter  has  been  thoroughly   revised. 

ICEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules.  Formula*,  Tables,  aurl  Data.  .'}2mo, 
leather     $1.75 

LOCKWOOD.  T.  D.— Electricity.  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and   Inspectors.     376  pages.    152  illustrations ?2.50 

LOCKWOOD.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  iCngineers.  This  is  a  practical  work.  Intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
ITS  illustrations  and  diagrams,  4  large  folding  plates 
Prtce      $3.00 

MEADOWCROFT,  W.  H.— The  A.  B,  C  of  Electricitv 
36    illustrations.    12mo.    cloth.     New    York $0.50 

MAVER  AND  DAVIS,  M.  M.— The  Quadruplex.  With 
Chaptei-s  on  the  Dynamo-Electric  Machine  iu  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     03  illustrations $1.50 

METER.  HENRY.  C,  .TR.,  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  1G5  pages  m 
illustrations.    15   folding  plates.      Price $2.00 

MILLER,     KEMPSTER    B.— American    Telephone    Practice. 

51S    large    octavo   pages.    379    Illustrations S:',.no 

This  book  treats  of  the  subject  In  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without  the    use  of   mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.     Illustratetl $1.50 

POPE.  FRANKLIN  LEONARD.— Modern  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE,  H.  E.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    illustrated $0.25 

REED.  LYMAN  C,— American  :^Ieter  Practice.  This  Is  the 
only  American  hook  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL.  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electricity.      107    Illustrations $2.25 

SALOMONS.  SIR  DAVID.— Electric  Light  Installations. 
Vol.  1.  The  Managciucut  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    Illustrations.     12mo.    cl.    London.    1.S93 91.r>ii 

SLOANE,  T.  O'CONNOR.— Electricity  Slmpltfled.  The  Prac- 
tice and  Theory  of  Electricity,  including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  everv  dav 
life.      Illustrated     .".$1.00 

SLOANE.  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  lllustr.'*- 
tlons .f;3,00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs. Including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1.00 

SLOANE.  T.  O'CONNOR.- The  Arithmetic  of  Electricity. 
A  INlanual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  in  the  field  of  practical  electrical  englneoriug 
and  experimenting.     Third  edition,  revised ..,$l.on 

STEVENS,  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers.  Firemen,  Electricians.  Motor- 
men,  Ice  Machine  Men  and  Mechanics  In  General.  336 
pages,    over  240    Illustrations.      Cloth $1.00 

THOMPSON.  SYLVANUS  P.— Dynaim-'Electfic  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  16mo.  Numereus  Illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series.    No.    66) $0.50 

THOMPSON,  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Malleil  to  any  addresa 
iu    the    world  on    receipt  of $3.."0 

THOMPSON,  SYLVANUS  P.— Recent  Progress  in  Dynamo- 
Electric  Machines,  being  a  Suiiplement  to  Dynamo- 
Electric  Machlnerv.  16mo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.50 

THOMF.^ON.  SYLVANUS  P.— D.vnamo-Electrlc  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and   ID   plates.      Nearly   1.000   pages $6.00 

THURSTON.  PROF.  R.  H.— Stationary  Steam  Engines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  dpscrl[itlon 
of  Moderate  and  High  Speed  Engines.  With  many 
folding    plates    $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.- Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper.  Silver.  Nickel.  Gold,  Alum- 
inum. Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER.  F.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. 16mo.  boards.  (Van  Nostrand's  Science 
Series.     No.     98) .?0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB.    HERBERT  LAWS.— Telephone  Hand   Book.      IHus- 

traled.     iL'tiiu.     c-hith.     Chlcat;n.     l;sn,- $1.00 

The  only  complete  work  00  the  Telephone.  All  pos- 
sible Information  for  any  one  interested  in  Telephones 
and    how    to   malie    and    operate  them. 

WEBER.— The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.50 
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SOMETHING   NEW 


IIM     IVI 


T 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  IND.,  U.  S.  A. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 


Mailed  anywhere  on 
receipt  of  pric*  .  .  . 

No   technicalities.  ■ 


: 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDINQ,  CHICAGO. 
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NATURAL 
POPULARITY 


The  popularity  of 
Type  K  induction 
wattmeters  is  not 
due  to  any  one  novel 
feature  of  construc- 
tion. 

There  are  several 
that  merit  special 
mention.     Any  one 
of  them  is  a  strong 
talking  point. 

The  strength  of  the 
combination  lies  in 
the  fact  that  all  have 
been  with  the  meter 
since  its  introduc- 
tion. 

They  have  not  been 
tacked  on  or  lugged 
in  as  after  thoughts. 
Among  them  was: 

I — Double  lagging  for 
high  or  low  frequency. 

2 — Mechanical  mag- 
netic light-load  ad- 
justment unaffected 
by  voltage  variation. 

3— Direct  energy 
reading;  no  dial 
constants. 

4 — Current  capacity 
up  to  300  amperes 
without  series  trans- 
formers. 

There  are  many  other 
talking  points  that  work 
and  can  speak  for 
themselves. 

Send  for  the  latest  Type 
K  bulletin. 


FO  R.T      W  A  Y  N 
ELECTRIC 
WORKS 

Fort  Wa.yne,  Indiana. 
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ALLIS-GHALMERS  CO., 

CHICAGO,  U.  S.  A. 

Sole  Builders 
of 

REYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 

SPEmi  ENGINES  FOR  ELECTRIC  LIGHT  aid  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


STURTEVANT 

GENERATING     SETS 


FOR  LIGHTING  z^nd  POWER 


Built  In  35  sizes  from  IH  to  100  K.  \V.    We  buiicl  both  ENGINE  and  GENERATOR 
eacb  adapted  to  the  other  and  together  forming  a  portable  unit. 

WE  ALSO  BDILO  .  .  . 

ELECTRIC  FANS 

TO  MEET  ANY  SPECIFIC  REQUIREMENTS 

B.  F.  STURTEVANT   COMPANY. 

BOSTON.    MASS. 

NEW  YORK  PHILADELPHIA  CHICAGO  LONDON 

GLASGOW  PARIS  BERLIN  STOCKHOLM         AMSTERDAM  MILAN 

321 


WIRES  ^CABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  Annunciator  Wibb. 

HAZARD  MANUFACTURING  CO., 

General  Office  and  Works,       New  York  Office,  Chicago  Office, 

Wllkesbarre.  Pa.  50  Day  St.  1024  Marquette  Bldg. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Ouarda,  Wasben 
and  Packings.    Patent  Insulating  Cleats. 


MANITPACTURED  BT 


THE  KARTAVERT  MAHUFACTURING  CO.  Wilmington,  m. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


JBsl.  Itl63. 


Inc.  1895. 


iBIaok  Diamond  File  Works  ^ 


Twelv* 
Medals 
Awardtd  at 
international 
Exposlllons 


Speclii 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


:  OTSB.  eOODS  are  OW  SADE  OJ  every  liEADrarG  BARD  WARE  ow 
4rt  STORE  IN  TSE  UariTED  STATES  AXD  CAKADA.  J^ 

I   6.  &  H.  BABNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ? 


1 


DyrvaLinotors 

A  View  Line      V      Form  L 


A  beauty  in  design  with  steel  frame  and 
tho  best  of  insulating  materials.  A  high- 
grade     machine    in    every    particular. 

TelegroLpK    a^nd    Telephone   Compa^rvies 
sKovild  investigate  it. 


CrocRer=Wlhieeler  Cosimpasay 


® 


MaLnufa.ct\jrers    of    Genera.tors    a.i\d     Motors 

AMPERE,  N.  J. 

Bra.nch  Offices  In  Sixteen  PrinclpEv.1  Cities 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WOBKS  TRENTON,   N.  J. 


-AGENCIES    AN!    BRANCHES - 


New  Villi  Chlcsge  Clevslanil  San  Francises  Phllsdslphli  AHiiils 


Vol.  niI7,     $3.00  Peh  Amui. 


Copyripht,  1903,  by  Electrician 
Publishing  Company,  Chicago.  ' 


CHICAGO,  MAY  7,  1904. 
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1,  S3, 


SIIVIPLEJV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,   UNDERGROUND  AND  SUBMARINE.- 


WESTERN   SELLrNG  AGENT, 

H,    R.    HIXSblM, 

1144  Monadnock  Block,  CHICAGO. 


The  Simplex  Electrical  Co., 

I  lO  State  Street,  BOSTON,  MASS. 


;lon/> 


l»M»— J^arls  JBxpoBltlAn, 
Medal  for  Bnbber  Insalation. 

1S93— World's  Fair, 
SEedal  for  Bnliber  Insulation. 


THE  STAKDABD  FOB 

BVBBFB  IXSUIiATIOK. 

Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  *J™l;r  Wires. 


TRADE  MAW, 


THE  OKONITE  CO.,  Ltd 

S'lRinS  a.t'.V  }"«"«9"»-        253  Broadway.  Hew  York. 


Oao.T.  Manaon.fitn'l  Supl 
W.  H.  Hodclns.  Secy. 


INDilNA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUIHARINEJtND  INSIDE  USE. 

TBLEPHONE,  TBLBQRAPH  AND  FIRB  ALARM  CABLES. 

All  Wires  are  tested  at  Factory.  JFOKBSBOBO,  XSB. 


WE   MAKE 

^^M^ 

AMERICAN 

AND  SEUL. 

^Bam^^^ 

ELECTRICAL 

HICH-CRADE 

^^^^^^ 

HEATER 

ELECTRIC 
HEATING 

^^^^ 

COMPANY 

DEVICES 

^Wj^^^ 

DETROIT,MICH. 

Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  ot  all 
kinds.  Send  for  catalogue  and  discounti. 


UNION 


Motor  Starter  with  Automatic  Release. 
Manafactured  under  our  own  pattinta. 


ELECTRIC     MFC. 

Milwaukee,    Wis. 


CO., 


N.  1.  R. 


'VA/'IR 


Mnl»to®r  €«.'• 

,       RUBBER  COVERED 

OFFICE  AND  FACTORY:  BRISTOL.  R.  J. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Mtandaid. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3 BMCUVSTRkEt.  "■'■I  <"''''*  *"<'  f^^^'n'  TRENTON,  A. It 


IMOl 


\a/ire:s 


"Climax'' 

For  Hlgh-resi5tance  Work, 


"Advance^' 

For  Measurlns  Instruments. 


SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark).  N.  J. 


,<^ 


THOUSANDS  IN  USE. 

Motors,  a  h.  p.  to  100  h.  p. 

Dynamos,  1  k.  w.  lo  75  k.  w. 

HItheal  Quality.     Reuonnbli  Price. 

THEHD8ARTELECTRICMFG.C0. 

Tr.OY,  OHIO, 


l-T-E 

CIROUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


rUAL 

SIZE 


PATENTED 


>  Slip,  No  Abrasion,  No  Re- 
moving socket.  Easi  ly  attached 

Sample  Free 

J.  H.  SEAMAN 

175  Dearborn  St.,    CHICAGO 


-,^ULAR  l^ 

»X^  «VtXIBLE    Co^Hfe 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chlufo,  San  Fraodsco. 


LIGHT 


If  you  want  light  to  see  objects  below  the  lamp 

USE   SHELBY  LAMPS. 

leC.  p.  Horizontal  are   14  O.  P.  Vertical.    Other  makes  ara 
7  C.  P.  Vertical, 

THE   COIL    DOES    IT-ITS    FLATTENED. 


LIFE 


The  Longest  Life  at  Best  Efficiency. 
SHELBY      USEFUL       LIGHT      LAMPS. 

Pat.  Oct.  20,  1 900. 
A  TRIAL  WILL  PROVE  OUR  CLAIMS. 

THE  SHELBY  ELECTRIC  CO.,  SHELBY,  O. 


^KSTHH 


Waverly  Park,  NEWARK,  N.  J 


Usitedfiiil 


These  Inslromeots  are 
ConMruded  upon  the 
same  general  prin- 
ciple as  our  reg'ular 
fitandapd  Portable  mrect 
Oarrent  Voltmeters  and 
Ammeters,  but  are  much 
UrRer,  aod  the  working 
parta  are  Incloeed  ia  a 
aSBtly  designed .  dnst-proof 
«a8WroQ  caae  which  efleot- 
iTely  eWeldfl  the  Inetru- 
mentefrom  dlsturblDg  in- 
flnenoes  of  ertemal  mae- 
Betio  aelds. 

■►i^3'^¥*.'~^''<'Pfi'*n  Weston 
■^rical  Instrument  Co.,  mt- 
•sTBtraaBe  No,  88. 


Ingirufflent  Co., 


W^eston  Standard   lUnmlnsted 

Dial  Potential  Indicator, 

Style  B. 


VesioD  Slandard 

Portable  Direct  Beading 
Voitmetera  and  Millivolt- 
meters.  Ammeters  and  Mil-  ' 
ammeters,  WattmetcM 
and  Voltmeters,  for  Alter- 
nating and  Direct  Current 
Oircnlts, 

Our  portable  ioetmments 
are  recognized  asstandards 
throaghout  tbe  civilized 
world. 

Our  Semi- Portable  La- 
boratory Standard  Volt- 
meters and  Amjiieters  are 
Btlll  better. 

They  are  the  most  relia- 
ble. abHolote  standards  /or 
laboratory  noe, 

LONDON— ElUott  Bros.,  Cen- 
tury "Works,  Lewiaham, 


Pabib,  Fkancb— E.  H.  Cadiot,  12  Rue  St.  Georges.  Xew  York  Office— 7-*  Cortlandt  St. 


;     Sheet  Brass,    Mi  rmmpmrm  I 

Brass  and  Bronze  Drill  Rods  i 

Brass    and    Copper    Wire  | 

German  Silver  Sheet  and  Rod       | 

Brazed  and  Seamless  Tssising  | 


n#«:2a«&e     nff##tt      Oemk  Harrow,   Bpo»d  MisfdSm, 
KMF-sa^^     KM9aMM90    g^„  Tipped  and  Wmtor  Giaaaf 


Brass  and  Iron  Jack  Chain,  Brass  Safety  Ghaisi 

Gaialoguma  on  AppUcaiion 


I       THE  PLUME  &  AT  WOOD  MFG 

LMaar  Yark  Bomton  Smn  FranslmEo 
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ARC  LAMPS 


FOR  ALL  CIRCUITS 


SPECIAL 

featur.es 

Accessibility  of  Meclianism, 

Ease  of  Removing  Inner 
and  Outer  Globe, 

Ease  of  Trimming, 

Weatherproof  Construction , 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


THERE    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


AOBNCIES 

Doubleday-HIII Electric  Co.,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  111. 

The  Wesco  Supply  Co. ,  St,  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Philadelphia,  Pa. 

Pettingetl-AniSrews  Co.,  Boston,  Mass. 

Cla.  BeabowDutton,  S.  A.,  City  ot  Mexico,  Mex. 

Oeo.  P.  Roba,  Mllwauisee,  Wis. 


AOBNCIES 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  Mlcbell,  Atlanta,  Oa. 
Interstate  Electric  Co.,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-SeMoa  Electric  Co.,  Detroit,  Mich. 
W.  a.  Nagel Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Prlngle  Co.,  Ltd.,  Montreal  Que . 


THE   ADAMS  ■  BAGNALL   ELECTRIC    CO. 


New  York  Office:  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  309  Dearborn  St. 


^^msmmmmmmm. 


?s? 


May  7,  1904 


WESTERN    ELECTRICIAN 


fe^i 


TheElectrig  Storage  BatteryGo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 

Cbloribe  Hccumulator" 


For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES: 


Philadelphia, 


San  Francisco,  Cleveland. 


,  Ca.nada,  Havana.  Cuba, 

Ailegheoy  Ave.  100  Broadway,  60  State  St.  Marquette  Bldg.         Wainwright  Bldg.  Rialto  Bldg.  Citizens  Eldg.  Canadian  General  G.  F.  Greenwood,  Manager 

and  19th  St.  Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


^^ 


Qiwite 


.  iJIark 
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(Tilts  Ev^ht-Mnvk  ^nntmiUB  qualttg. 

SflfP  f^art  iUfg.  (Ha.,  Tj^artfnrli.  (Ham. 

Nko  fnrk  Inatan  ((IJ|tragn  (Earanto,  ®nt 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  the  result  of  five  years' experimental  work.  Including  a  working  test  of  a  full  year, 
this  system  is  now  put  on  the  market  as  being  equal  as  regards  speed  and  reliability  to  man- 
ually operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid 
whose  resistance  la  lowered  by  the  heating  effect  of  the  electric  waves."  As  it  is  approxi- 
mately twenty -tlve  to  fifty  times  as  sensitive  as  theSolari  coherer,  and  Is  admirably  adapted 
to  sharp  tuning,  much  less  energy  is  needed  for  a  given  distance,  and  difficulties  from  atmos- 
pheric disturbances  and  interference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of 
the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  working  over 
longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before  dellverv 
between  the  company  test  stations,  approximately  ninety  miles  over  land,  or  betweea  the 
company's  marine  stations. 

THE   NATIONAL   ELECTRIC  SIGNALLING   CO. 

1737  Riggs  Place,  Washington,  D.  C. 


ELECTRIC  MOTOR 

TheRlENCO  motor  rune  at  high 
speed  when  connected  to  one  cell 
of  almost  any  kind  of  battery.  It 
rotates  In  either  direction  and  Is 
reversed  without  changing  con- 
nections. It  Is  ntted  with  grooved 
pullej.  Price  60  centB;  post- 
age and  packing  16  cents. 

Ithaca  Electric  Novelty  Co. 
Box  49,  Ithaca,  N.  Y. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


Eclipse   Pocket  Ammeter 

For  General  Battery  Testing. 
0  to  15  Amperes. 
"Ready  for  ase."  with  flexible 
cord  attached  and  contact  Bpur  In 
case,  which  Is  drawn  back  into 
case,  when  carried  in  pocket.  Ueed 
In  any  position,  and  works  In 
either  direction  of  corrent.  BJze 
of  watch,  and  very  light  weight. 
Pivots  hardened  and  pollehed, 
ABk  vnur  jobber.  Eldreage  Elec- 
tric Mfg.  Co.,  Sprin^eld    Uass. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


BAKER  atCOIVIP  ANY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4  1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..  2 

Akron  Electrical  Mfg  Co 13 

Allen  Company,  L.  B 13 

AlUs-Cbalmers  Company 24 

American  Battery  Co 15 

American  Circular  Loom  Go.  1 

American  Conduit  Co 17 

Amer.  District  Steam  Co 11 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co 16 

American  Electrical  Works. .13 
American  Stone  Conduit  Co..  7 
Arnold  Elec.  Power  Station 

Co 19 

Autoniatic  Electric  Co 7 

Babcocic  &  AVilcox  Co 9 

Bain,  Por^e 13 

Baker  &  Company ' —  3 

Baker&Co.,  W.  E 19 

Barnett  Company,  G.  &  H  —  24 
Beardslee  Chandelier  Mfg.Co.— 

Berthold  &  .Jennings 20 

Big  Four  Koute 17 

Bossert  Electric  Construction 

Co 13 

Brooks,  Hall  L 20 

Brown   Electrical   Construc- 
tion Co ■ 19 


Bryan-Marsh  Co — 

Bryan,  Wm.  H 19 

Buckeye  Electric  Co — 

Bullock  Elec.  SIfg.  Co 24 

Butterfleld,  J.  P 19 

Byllesby  &  Co.,  H.  Jl 19 

Byrne  Const.  Co.,  M.  P 19 

Carney  Bros.  Co 21 

Central  Electric  Co 5 

Cent.  Stat,  Improvement  Co. .14 

Century  Electric  Co 19 

Chicago  Die  &.  Electric  Co.. . .  15 
Chicago  Edison  Co 4,  14 


Chic.  Puse  Wire  A  ]\lfg.  Co.  ..— 

Chicago  Glass  Novelty  Co — 

Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 12 

Clark  Wirt.Tel  ATel.Co.,T.E.— 
Columbia  Incand.  Lamp  Co..  8 

Columbia  M  f g.  Co 21 

Columbus  Storage  Bat'ry  Co.— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 15 

Coolidge  Co. .  Marshall  H — 

Crawfordsville  Electric  Co.. — 

Crescent  Co — 

Crescent  Ins.  AVire  <fc  Cbl.  Co.  1 
Crocker-Wheeler  Company. . .  19 

Crouse-Hinds  Co 20 

Cutler-Hammer  Mfg.  Co 4 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Puse  Company — 

Dearborn  Drug  &  Chem.Wks.18 

Diamond  Meter  Company 4 

Dixon  Crucible  Co.,  .Joseph. .18 
Drake  .t  Co. ,  Frederick  J ....  1 1 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 23 

Dustin  Co.,  Chas.  E 14 

Edison  Decorative  &  Minia- 
ture Lamp  Depanm't 12 

Edison  Mfg.  Company 7 

Edwards  it  Co 12 

Egan,  J.  J 18 

Eldredge  Elec.  Mfg.  Co 3 

Electrical  Engineer  Institute.l4 

Electric  Appliance  Co  12 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .23 

Pahnestock  Transmittei-  Co. .  16 
Fibre  Conduit  Co 13 


■■For  Sale"  Advertisements. .14 
Ft.  Wayne  Elec.  Works,  Inc. .23 
Fostoria  Incand.  Lamp  Co... — 

Fowler.  John  H 21 

Fowler-Jacobs  Company 21 

Freeman  &  Co. ,  Ernest 19 

General  Electric  Co 9 

General  Engineering  Co., The.  19 
General     Incandescent     Arc 

Light  Company 10 

General  Incand.  Lamp  Co — 

Gould  Storage  Battery  Co ... .  6 
Gt.West.Smelt..tRetiningCo.— 
Green  Fuel  Economizer  Co. .23 
Gregory  Electric.  Company ...  14 

Haller  Machine  Co — 

Hanson  &  Tunelius  Mach.Co.l4 

Hart  Mfg.  Co 3 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co....— 
Hartford  Time  Switch  Co....  15 
Hazard  Manufacturing  Co...— 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman.  G.W 14 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co — 

Hornaday  A  Co. ,  J.  P 19 

Humphrey,  Henry  H 19 

Illinois  Central  Ry 14 

Illinois  Electric  Specialty  Co.l7 
Incandescent  Electric  Light 

Manipulator  Company 17 

Indiana  Rub.  &  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel.  Mfg.  Co...  16 
Itbaca  Elec.  Novelty  Co 3 

.19 
.18 


Jackson,  D.  C.  .t  W.  B 

Jeffrey  ManufacturingCo.. 


Jewell  Electrical  Inst.  Co — 

Johns-ManvilleCo..  H.  W 13 

Johnston.  Thomas  J 13 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  A  Sup- 
ply Company 17.  21 

Kester  Elec.  Mfg.  Co 12 

Klein  A  Sons,  Maihias 16 

Kohler  Brothers 19 

Kublman  Electric  Co 14 

Lake  Shore  A  Mich.  So.  Ry. . .  15 

Lang  Electric  Co.,  The  J — 

Leather  Preserv.  M.  Corp 17 

Leffel  A  Co.,  .Tames 18 

Lewis  Lumber  A  Mfg.  Co 21 

Lindsley  Brothers  Company.. 21 

Loud's  Sons  Co.,  H.  M — 

Lowell  Jlodel  Co — 


Machado  A  Roller  7 

Maltby  Lumber  Company  ....21 
Manhattan  El.  Supply  Co.. -.13 

Manross,  F.  N.. — 

Marinette  Gas  Engine  Co I8 

Matthews  A  Bros.,  W.  N 13 

ilcLennan  A  Company ,  K 12 

Mica  Insulator  Company 12 

Michigan  College  of  Mines  -.13 

Minnesota  Electric  Co 17 

Miscellaneous  Advs 14 

Monon  Railroad 14 

Monson  Burmah  Slate  Co  — 19 

iloon  Mfg.  Co. ,  The — 

Mueller  Company,  William.. 31 

Munsell  A  Co.,  Eugene — 

Murdock  A  Co..  Wm.  J — 

National  Carbon  Co 11 

National  Electric  Co 4 

National  Elec.  Signalling  Co.  3 
National  India  Rubber  Co —  1 


National  Tel.  Supply  Co — 

New  England  Butt  Co 16 

New  York  Cent.  Ry 14 

New  York  Ins.  Wire  Co 20 

Northern  Elecfl  Mfg.  Co....  12 

Northern  Pacific  Ry — 

Northwestern  Electric  Co — 

Norton  Elect'l  Instrument  Co.— 

Okonile  Co.,  The 1 

Olds  Gasoline  Engine  Works.20 

Pacific  Coast  Pole  Co 21 

Page  A  Hill  Co 21 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Refl.  Co. .  7 

Pass  A  Seymour.  Inc — 

Perkins  Electric  Switch  Mfg. 

Co 10 

Pbelan,  D.  W 21 

Phillips,  Eugene  F 13 

Phillips  Insulated  AVire  Co . .  .13 

Phcenix  Glass  Co — 

Phosphor-Bronze  S.  Co I8 

Pignolet,  L.  M 12 

Pittsburg  A  L.  S.  Iron  Co. ...21 
Plume  A  Atwood  Mfg.  Co.. ..  1 
Porter  Cedar  Company 21 

Reisinger.  Hugo 11 

Reynolds  El.  FlasberMfg.Co,12 

Roebling'sSonsCo..  J.  A 24 

Ruebel-Schwedtmann- Wells..  19 

Safety  Ins.  Wire  &  Cable  Co.  .24 

Sargent  A  Lundy — 

Schott,  W.  H 19 

Seaman,  J.  H 1 

Shelby  Electric  Company —  1 
Simplex  Electrical  Co..  The..  1 
Simplex  Elec.  Heating  Co... .13 
Sprague  Electric  Company. ..13 
Standard  Underg.  Cable  Co...  .— 
Standard  Vitrified  ConduilCo  7 


Stanley  Instrument  Co 5 

Stanton,  LeRoy  W ig 

Sterling  A  Son,  W.  C. 21 

Sterling  Electrical  Mfg.  Co...  9 

Sterling  Varnish  Co. ,  The 15 

Stow  Mfg.  Company 12 

Stromberg-CarlsoD  Tel.  Mfg. 

Company it 

Sturtevant  Company,  B.  F...34 


Tod  Company,  William. 
Torrey  Cedar  Company. 

Trumbull  Elec.  Co 

Turner  Brass  Works 


.18 
.20 


Union  Electric  Mfg.  Co. 


1 


Valentine-Clark  Co.,  The — 

Van  Winkle,  Edward I9 

Varley  Duplex  Magnet  Co 20 

Vulcanized  Fibre  Company .  .34 

Wabash  Ry — 

Wagner  Electric  Mfg.  Co 5 

Walsh's  Sons  A  Company 14 

Warren  Elec.  Mfg.  Co 15 

Wesco  Supply  Co 15 

Western  Electric  Company. .. — 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co.. 21 
Western  Telephone  Mfg.  Co.. — 
Westinghouse      Electric      A 

Manufacturing  Co 22 

Weston  Electrical  Inst.  Co...  1 

Whltmore.  A.  E — 

Wilmerding.  C.  H 

Wisconsin  Central  Ry 14 

Wisconsin    Timber  A:    Land 

Co 20 

Woolley  Fdy.  A  Mach.  Wks..l8 
Worcester  Company,  C.  H 20 


Yost  Electric  Mfg.  Co.. 


.12 


I?or    OlQissifi^ta.    Iiaci^^ 


of    .A.<a.-vejrtis©rxiei:xt®    See    I*^g:©    0« 


WESTERN    ELECTRICIAN 


May  7,  1904 


MANUFACTURED  BY 


ALWAYS 

IN 
STOCK. 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    VI  ■ 

CHICAGO  EDISON  COIVIPANYJ3g  Adams  Street.  CHICAGO. 


.  Co. 


NATIONAL 

Direct  and  Alternating  Current 

GENERATORS 


Built  in  Capacities 
up  to  1500  K.  W. 


Belted  or 
Engine  Type 


Tbree  Bearing:  Belted  Oeaerator 
We  build  modern  Electrical  Machinery  for  Lightiag,  Power  and  Railway  Service 

National   Electric  Company 

General  Sales  Office  and  Works  i    MILWAUKEE 


NEW  YORK:   135  Broadway 
PHILADELPHIA-.  ir,09  Land  Title  Bldg. 
CHARLESTON.  W.  Va.:  Agnew  Electric  Co. 
PITTSBURG:  Gellatlv  .«  Co. 


CHICAGO:  Old  Colony  Building 
SEATTLE  and 
SAN  FRANCISCO: 

KUbourne  &  Clark  Co. 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Rcmovct-I) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete  device  on  the  market. 


The  CutIer=Hammer  Mfg.  Co., 


MILWAUKEE,   WIS. 


NEW  YORK 
136  Liberty  St. 


CHICAQO 
1232  Alonadnock  Bldgr. 


PITTSBURQ 
322  Frick  Bldg. 


BOSTON 
176  Federal  St. 


TTPEB. 


SCHEEFFER   INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  tor  Direct  Current  Circuits 

DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMO  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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WESTERN    ELECTRICIAN 


OUR  TELEPHONE  CATALOGUE 


should  be  in  the  hands  of  every  purchaser  of 
telephone  material.  It  contains  the  very 
latest  goods  and  prices  and  will  interest  you. 
If  you  have  not  received  a  copy  write  us  on 
your  business  paper  and  one  will  be  for- 
warded immediately. 


TELEPHONES  AND  ELECTRICAL    SUPPLIES 

264=266-268=270  FIFTH  AVENUE,  CHICAGO 


jtmg^^^^^    ^^^^RP^''' '''^'"'vnH9^^^^^^ 

CEJWT'RAL    STATIOJSf    MAJ^AGE'RS 

Don't  Be  Afraid 

lllw^     rJ^^^    ^ 

of  the  Gas  Pla-nt 

WORK  UP  A  MOTOR.  LOAD 

"wi^Hi 

We  can  furnish  yo\j 

SINGLE    PHASE     MOTORS 

K;                                                                    that  Will  Start  under  full  load  in 

sizes  ranging  from  !^  to  35  H.  P. 

XOagner   Electric  Mfg,    Co. 

STT.  LOX/IS.  MO..  V.  J*.  A. 

STANLEY  MAGNETIC  SUSPENSION  WATTMETERS 


Recording  Wattmeters  For  Alternating  Current  Circuits. 

ATINCS      PiE^RTS  ^^->.  NO    UOST    REVEINUI 

F-|^OA-1-|NG  Cm)  IMO    F-RICTION 

IN    AIR  ^^^  NO    '\A/EAR 


(D 


PACIFIC  COAST 

INO.  MARTIN  4  00.,  -         San  Francisco 

Colorado.  Idaho, Montana, Wyoming, New 
Msxico.  Utah. 

THE  HENDRIE-BOLTHOFF  MFG.  &  SUPPLY 
00.,  Denver. 


STANLEY  INSTRUMENT  COMPANY 

Gt.  Barrington,  Mass. 


MEXICO 

VICTOR  M.  BRASCHI  &  BRO.,  Mexico  Cllf. 

EUROPEAN  OFFICE 

26  Boulevard  de$  Itallens, 

Paris,  France. 
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GOULD    STORAGE  BATTERY  CO. 


Complete 


Raitwfay  Line  anaReguiaiing 


Storage 
Battery 
Plants, 


Isolated  and  Train  Lighting, 

Central  Lighting  and  Peyser, 

Electric  VehicleSm 

GOULD   COUNTER  E.   M.   F.   BOOSTER  SYSTEMS. 


NEW  YORK,   1   W.  34th  Street. 
Sales  )    BOSTON,  89  State   Street. 

Offices  ')   CHICAQO,  The  "Rookery." 

(.   SAN    FRANCISCO,     Century     Electric    Co. 


WORKS:     DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Ad j  asters,    Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 

Seaman.  J.  H. 

Adjusters,  Int*.  Lamps. 

Inc.  El.  Lt.  :Manipulator  Co. 
Ancliors   (Tel.  &  Tel.) 

Matthews  &  Bro..  W.  X. 
Crouse-Hinds  Co. 

Annunciators. 

Central  Electric  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries   and  Jars. 

Central  Electric  Co. 
Columbus  Storage  liattery  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,    BuKzers,   Eltc. 

Central  Electric  Co. 
Chicago  Glass  Novelty  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing;;. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mtg.  Corp. 

BlCfvers. 

Sturtevant  Co..  B.  F. 

BloTp  Pipes. 

Turner  Brass  Works. 

Boiler  Componnds. 

Dearborn  Drug  A  Ctiem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 

Books,   Electrical. 

Electrician  Publishing  Co. 
Drake  Co.,  F.  J. 

Brashes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable   Hangers. 

National  Tel.  Supply  Co. 
AVestern  Electric  Co. 
Cables  (See  Wires  and  Cables) 

Carbons,    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Keisinger,  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castings. 

New  England  Butt  Co. 

Chains. 

Jeffrey  Mfg.  Co. 

Circait  Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Ft.  AVavne  Elec.  Wk.s.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Westinghouse  El.  A  Mfg.  Co. 


Clatches,    Electrical 
and    Mechanical. 

Akron  Electrical  Mfg.  Co. 

Coal    and    Ashes    Hand' 
ling  Machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  Masneta. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 


Coninmtator  Compoand 

AUen  Co.,  L.  B. 
Egan,  J.  .T. 
McLennan  A  Co.,  K. 

Conimatator  Troine:  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric   Light  Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  A  Jennings, 
Central  Electric  Co. 
Lewis  Lumber  A  Jlfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Comjiany. 
AVestern  Elec.  Supply  Co. 

Cat-Oats  and  Switches. 

Bosserl  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-HInds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
I't.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Lang  Electric  Co.,  J. 
Mannattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
DustlnCo.,Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Cieneral  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

EconomixerSf    Fuel. 

Green  Fuel  Economizer  Co. 

Electric    Heating  Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Railirays. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 


General  Engineering  Co..  The 
Hornaday,  J.  P.  A  Co. 
Humphrey,  Henry  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Scbwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Stanton,  LeRoy  W. 
\'an  Winkle.  Edward. 
Wllmerding.  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mig.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
lUinols  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Clec'l  Instrument  Co. 
Pignolei,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Jlfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  ICl.  A  "ilfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Plating  Alach'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Lowell  Model  Co. 
Marinette  Gas  Engine  Go. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines,    Steam. 

A llis-Cb aimers  Company. 
Dustin  Co.,  Chas.  E. 
Sturtevant  Co..  B.  F. 
Tod  Co.,  Wm. 

Fans    and    Fan    Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  A  li. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 

Flashers. 

HaUer  iHachine  Co. 
Reynolds  El.  Flasher  Mfg. Co 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses   and  Fuse  ~Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg. Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Johns-ManvilleCo..  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fostorta  Incan.  Lamp  Co. 
Ilaller  Machine  Co. 
Holophane  Glass  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phcenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Graphite  Specialties. 
Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 


Electrical  and  Mechan- 
ical  Engineers. 

Arnold  Elec.  Power  Stafn  Co. 
Baktr  A  Co.,  W.  E. 
Brown  Elecfl  Const.  Co. 
Bryan,  Wm.  H. 
Butterfield,  J.  F. 
ByllesbvA  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  A  Co.,  Ernest. 


Heating     (Exhaust 
Steam), 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manii>ulator  Co. 
In.siiection  •&  Insurance 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

Hanson  A  Tunelius  Mach. Co. 
New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical   Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A-  Ins.  Wire  Co. 

Johns-Manville  Co.,H.  W. 

Ivartavert  Mfg.  Co. 

Manhattan  Elec.  Su]iply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  ludla  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Klectricul  Co. 

Standard  Underground  C.  Co. 

.Standard  VltriHud  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A.Mfg.  Co. 
Junction   Boxes. 

Bossen  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  ^Ifg.  Co. 
Lamps,  Incandescent. 

Brjan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamj)  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Inoand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Perkins  Electric  Switch  Mfg. 
Co. 

Shelby  Electric  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—- 

Rcplacers  &.  Cleaners. 

inc.  El.  Lt.   Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathiiis. 
QIagnet   Wires. 

(See  AVires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 


Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
M  unsell  A  Co. .  Eugene. 
Mining  Apparatns,Elec. 

Crocker-Wheeler  Comjiany. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
AYestern  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 

A-d-v-eirtl®  exx^e  ant® 


:!Uotor».     (See  Dynamos  and 

.Motors.) 
Nippers   and   Pliers. 

l\lein  A  Sons,  Mathias. 

Novelties,  Glass,   Elec. 

Chicago  Glass  Novelty  Co. 
Ithaca  Elecfl  Novelty  Co. 

Patent    Attorneys. 

Bain,  Force. 
Johnston.  Thomas  J. 

Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
.  latlnam. 

Baker  A  Company  Inc. 

Poles  and  Ties. 

Berthold  A  Jennings.  1 

Brooks.  Hall  L. 

Carney  Bros.  Co.  I 

Columbia  Mfg.  Co. 
Coolldge  Co..  Marshall  H. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Llndsley  Bros.  Co. 
Louds  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
iMueller  Company.  William. 
I'aclUc  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan.  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Whitmore,  A.  E. 
AVisconsIn    Timber    A   Land 

Co. 
Worcester  Co.,  C.  H. 

Polish   (Metal). 

Allen  Co..  Inc.,  L.  B. 
Hoffman,  Geo.  W. 
POTver  Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Reliners. 

Gt.  AYest  Smelt.  A  Refining  Co 

Re-Winding — Repairs. 

Chicago  Edison  Co. 
Gregorj'  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
AVestern  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Schools  and   Colleges. 

Electrical  Engineer  Inst. 

Michigan  College  of  Mines. 
Second-Haufl  Mach'y* 

Cent.  Stat.  Improvement  Co. 

Dustin  Co..  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  .Sons  A  Co. 
Sheet   Brass    &   Copper. 

Plume  A  Atwood  Mfg.  Co. 

Signs,   Electric. 

Haller  Machine  Co. 
Slate. 

Monson  Burmah  Slate  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and   Paste. 

Allen  Co.,  L.  B. 

Crescent  Co. 

Kester  Elec.  Mfg.  Co. 

AVestern  Electric  Co. 


Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
JIanhattan  Elec.  Supply  Co. 
AVesco  Supply  Co. 
Western  Electric  Co. 
vrcstern  Elec.  Supply  Co. 


Specialties,    Electrical 
Mfrs.  and   Designers. 

Haller  Machine  Co. 
Speed  Indicators. 

\Yeston  Electrical  Inst.  Co. 
Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elecfl  Supply  Co 
Wesco  Supply  Co. 
AVestern  Electric  Co. 
AVestern  Elect.  Supply  Co. 
Switchboards. 
Crouse-Hinds  Co. 
Gen.  Incan.  Arc  Light  Co. 
Lang  Electric  Co.,  J. 

Telephones,  Telephone 
Material  and  Swltch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Murdock  &  Co.,  AVm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
AVesco  Supply  Co. 
AVestern  Electric  Co. 
AVestern  Elec.  Supply  Co. 

Time  Switches. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  &  Sons,  Mathias. 
Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  AVayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
AVesco  Supply  Co. 
Western  Electric  Co. 
AVestern  Elec.  Sui>ply  Co. 
AA'estinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbines  W^ater  Wheels 

Leffel  A  Co . ,  Jas. 
Varnishes. 

Sterling  A''arnlsh  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^ireless   Tel.   App'tua. 

Clark  Wirel.Tei.ATel.  Co.  T.E. 

National  Elec.  Signalling  Co. 

Wires  &  Cables— Mag- 
net Wires. 

American  Electrical  AVorks. 
Central  Electric  Co. 
Chicago  Insulated  AA'lre  Co. 
Crescentlns.WireACble  .  Co- 
Driver-Harris  AYlre  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  JIanufacturing  Co. 
Indiana  Rub.  A  Ins.  AVtre  Co. 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup,  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  AVireCo. 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  AVire  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  AVlre  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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PARDRIDGE 


4-inch 


Reflectors 

Are  the  BEST  Reflectors 

Increases  the  light  of 
any  incandescent  lamp 
"500  per  cent,  by  scientific 
test. 

Cheap,  Small 
Indestructible 

Fits  on  any  incandescent 
lamp  without  a  holder. 
Fits  where  no  other  reflectors  will  go.  Just  the  thing- 
for  stores,  show  windows,  show  cases,  offices,  factories, 
private  houses,  railroads,  elevated  roads  and  electric 
surface  lines.  Two  kinds.  Nickel-plated  and  White 
Enameled. 

SEND  FOR  CIRCULARS  AND  PRICE  LtSTS 


THE  PARDRIDGE 

EASY  CORD 
ADJUSTER 

Easiest,  Cheapest  and 

Best  Cord  Adjuster  on 

the  Market 

Two  samples  free  on  receipt  of  1  Ct'nt  postage.  Cards  with 
winnin:,'  numbers  on  must  be  returned  to  get  prize;  1000 
given  to  tbe  bolder  of  card  No.  11150.  All  other  numbers 
in  thly  list  win  from  10  to  100  Easles.  Six  cents  postage 
must  be  sent  with  all  cards  drawing  prizes. 
PRIZE    NUMBERS 


13405 

12404 

12103 

10231 

10373    10429    10033 

10356    13402 

13368 

12401 

11001 

ii:!i3 

11036 

102:i3 

10122    10J33    11412 

10261    10761 

10025 

13429 

10810 

11^311 

IIO-IT 

10227 

10303  ,  10432    11474 

10265    11243 

11798 

12434 

lu'.ie 

imi 

110.^)2 

10:!65 

10401    10461    11726 

10112    10131 

10970 

13425 

lOHM 

1O410  !  lOIOl    11732 

10119  ,  10160 

10846 

12423 

10987 

10130  1  10040     10476 

10901    lfi0f>2 

108GS 

12419    ■ 

11018 

10874 

10423    1003.5    10480 

109O8    10019 

1046^ 

12417    i 

U030 

10ilK.f 

10432                 1035* 

13923    12934 

lOllt 

1241G    1 

11026 

10237 

12120 

12406    , 

1  12371 

11031 

1 

nCND    FOR    CmCULARS    AND    PRICE    LIST 


The  PARDRIDGE 

EASY  LAMP 
CHANGER 

Cheapest.  Best  and  Easiest 
Lamp  Changer  on  the  Market 

pvON'T  waste  your  time 
L-'  moving  tables,  chairs, 
ladders,  or  break  your  neck 
trying  to  get  a  lamp  in  a 
high  place. 

Take  out  life  insurance  if 
you  do  not  use  the  Pard- 
ridge  Easy  Lamp  Changer. 
Retail  price  $2.00,  without 
pole.  Postage  prepaid  to 
any  address. 
Send  for  i  ipculars  and  Price  List 


Patented  Jan.  1904 


We  want  the  Agency  for  all  good  Electrical  Specialties.     If  you  have  a  patent  on  any  good  electn'cal  specialty,  we 
place  It  on  the  market  and  push  It  for  you.     Write  to  us  for  anything  vou  cannot  get  any  place  else. 

Tuc  DADnDinnc  cuinc   «iin  dcci  chtad  on  loo  loc   ncADDnoii  ot      puinAr^n 


THE  PARDRIDGE  SHADE  AND  REFLECTOR  CO., 


183-185  DEARBORN  ST,.  CHICAGO, 


win 
ILL. 


Standard  Vitrified  Conduit  Go. 

& 

B.  S.  BARNARD,  Manager 

39-41  CORTLANDT  ST. 
NEW  YORK 

M 

^^^^ 

LARGEST  FACTO 

RIES  IN  THE  WORLD              S 

SEND    FOR    CATALOGUE 

TOOK  ON  HAND 

/^irwyv       .i-C^A      yfr-M^HoXA*       /Mv/-i/LC-lXi'       tfOwt-n.-i.'-^ 

(I  -  .  , 


STONE  CONPUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


EDISON  PRIMARY  BATTERIES 


Formerly  known  as  Edlson-Lalande 


EXCELLENCE  AND 

RELIABILITY 
QUARANTEED  BY 
THIS  TRADEMARK 

SIGNATURE 


TfiAOt 
Or  CcJl^OrL. 

rum 


Write  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES. 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFACTURING    COMPANY, 


New  York  Office,  83  Chamberfl  Street. 


Factory,  Orange.  New  Jersey,  U.  8.  A. 


Chleago  Office,  304  Wabash  Avenae, 


if^^'k'kirk'k'^'k'k  if  it  in'kirkit'kitirkir'kif  it  irit'k'kir'kiritiri^itifirifirit  "k  it  'k'kirk'ft'k'kitifir 


THE    WHITNEY 
TESTIIMC    SET 


here  illustrated  contains  one  of  the  most 
sensitive  D'Arsonval  galvanometers  "made 
and  its  resistance  coils  are  guaranteed  ad- 
justed to  J  of  1  per  cent.  The  range  Is 
.01  ohm  to  5  megohms. 

Write  for  details  and  discounts. 

MACHADO  &  ROLLER, 

203   BROADWAY,       NEW  YORK,  N     Y. 

General  Agenis  of  Whllnej'  Electrical 
Instrument  Co. 


*****♦•*♦*•*♦♦*♦**•••••»♦♦♦♦♦#♦*••♦ 


A utomatic    Telephonesm 

Privacy 

Promptness 

Precision 

Profits, 

Automatic  Electric  Co,,      Citicago,    U.   S.  A. 
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COLUMBIA 
LAMPS 


,0 


THEY 

Increase 
Profits. 

Increase 
Sales. 


COLUMSI^. 
16  C.R     J     IIOV6U5 


THEY 

Decrease 
Expenses. 

Decrease 
Complaints. 


Increase 
Customers. 


I  Decrease 
Equipment. 


Columbia  Lamps  are  manufactured  under  a  license  to  use  the  Chemical 
Exhaust  Process  of  exhaustlDg  lamps.  This  process  Is  vitally  necessary  In 
the  production  of.tho  highest  quality  of  lamp.  Every  package  of  Colum- 
bia lamps  carries  a  label  reading: 


LICENSED    UNDER 
Patent  No.  637,693,  April  16,  ISS.-J 
Patent  No,  726.293,  April  28,  1903 
Patent  No.  444,630,  Jan.    13,  1891 
Patent  No.  632,760,   Jan.    22,  1895 


Write  for  Booklet  on  "  That  Question  of  Liglit." 

THE  COLUMBIA   INCANDESCENT    LAMP    COMPANY, 

ST.    LOUIS,    MO.,    U.    S.    A. 

NBW  YORK  OFFICE:    1311  Havtmeyer  Bulldlag.  PHILADELPHIA:      1227    Real    Estate    Trust    Building. 

CHICAGO:    Central  Electric  Co.  BOSTON:    Equitable  Building. 

SAN  FRANCISCO:    Paul  Seller  Electric  Works.  MEMPHIS:    35  Equitable  Building. 

MINNEAPOLIS  638  Boston  Block. 


Y^ 


g^StT^t-- 


''% 
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THE 
STERLINQ   SPECIAL. 

Side  16  Candle  Power 

An^le  16       "  " 

Tip 16       •• 

Average 16       "  " 


16-ALL=WAYS  THE  SAME-16 

We  belong  to  no  trust  or  combination,  but  we  manufacture  under 
license  that  insures  our  patrons  against  all  litigations,  claims,  roy- 
alties or  damages. 

Yours  always  for  Equal-light,  Economy  and  Life. 

The  Sterling  Electrical  Mfg.  Co. 


NEW  YORK. 


WARREN,  OHIO. 


CHICAGO. 


THE 
OTHER  KIND. 

Side 16  Candle  Power 

Angle  13 

Tip J...  7        •■ 

Average 12        "  ** 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


BRANCH    OFFICES: 

BOSTON,  35  Federal  street. 
PHILADELPHIA,  1110-1112  north  am.  bloo. 
SAN    FRANCISCO,  63  first  street. 

PITTSBURG,     I2IB    FRICK    BUILDING. 

NEW   ORLEANS,  339  carondelet  street 
CHICAGO,    1215  Marquette  Bldg. 
ATLANTA,  empire  bldg. 

CLEVELAND,  706  new  England  Bldg. 

MEXICO      CITY,    T    AVENIOA   JUAREZ 

HAVANA,  CUBA,  ns  1-2  Calle  de  la  habana 


200  Pounds  Working  Pressure 


Our  Book,  STEAM,  mailed  free 
on  application. 
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GENERAL  ELECTRIC  COMPANY'S 

ENCLOSED    FUSES 


A  complete  line. 


Safest,     most    convenient     and 
most  accurate. 

Furnished  in  all  capacities  usu= 
ally  required. 


WRITE  FOR  FURTHER  INFORHATION. 

PRINCIPAL  OFFICES:     SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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THE  PERKINS  ELECTRIC  SWITCH  MFG.  CO. 

.  .  .  VERSUS  ... 

THE  YOST  ELECTRIC  MFG.  CO. 


#» 


4» 


^^^HE  Yost  Electric  Mfg.  Co.  now  expressly  or  impliedly  admits  the  correctness  of  our 

CO      statements  in  a  recent  advertisement,  tiiat  (a)  it  succeeded  to  the  business  of  the  Yost 

Miller  Company  which  made  the  Dixon  socket,  recently  adjudged  by  the  United 

States  Circuit  Court  to  be  an  infringement  of  our  Perkins  Patent,  (b)  it  took  up  the  defense  of 

the  Dixon  suit  and  (c)  put  out  the  same  socket  under  the  name  "  Yost.''    The  Yost  Electric 

Mfg.  Co.  claims,  however,  that  it  put  out  those  "  Yost "  sockets  same  as  the  Dixon  for  a  short 

time  only,  and  that  afterwards  their  socket  was  changed  with  the  view  to  avoid  infringement. 

We  are  advised  by  competent  counsel  that  this  change  in  the  "Yost"  socket  does  not  evade 

the  patent  and  that  the  Yost  socket  remains  to-day  practically  the  same  as  the  Dixon.  To  settle 

this  question  we  have  brought  suit  against  the  Yost  Electric  Mfg.  Co.,  in  Toledo,  Ohio,  for 

infringement. 

In  tKis  corvnectiorv  it  is  pertinent  to  BlsU.  wKy  ha-s  the  Yost  Electric 
Mfg  Co.  now  acppeaLled  the  **  Dixorv  "  suit,  if  its  "cKanged"  socket  does  not 
infringe   the    paLtent? 


* 
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I   THE    PERKINS    ELECTRIC    SWITCH     MFG.    CO.   ± 


CHrCAGO 


General  Incandescent  Arc  Light  Co; 

NEW  YORK,   O.  S.  A. 

CLEVELAND.         CINCINNATL  ST.  LOUIS.  DENVER.       BOSTON.        SAN  FRANCISCO.       PHILADELPHIA. 


ON. 


CHICAGO. 


CLEVELAND. 


IPHILADELPHIA. 


ISA  ^(l;FRA^Ci£CO.=  ^,  CE^vlR. 


£T.    IC  UIS  . 
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May  7.   1904 


WESTERN     ELECTRICIAN 


miome: 


NUERIMI 


O  A  R  B  O  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


trade:   mark 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


JUST  FROM  THE 


Three  Extraordinary  Books  for 
Engineers  and  Electricians 

Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 


New  and  l^p  to  Date. 


.r^ 


Dynamo  Tending  for  Engineers,  "'•  ^""inii'Zl 


A  compendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Steam  Engines,  Boilevs 
and  Dynamos.  Thoroughly  practical  witn  full  Instruc- 
iions.  By  C.  P.  SWINQLb,  M.  t?.  Formerly  Chief  En- 
gineer of  the  Pullman  Car  Works.  I. ale  Chief  Engineer 
ol  the  Illinois  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVf? ION.  The  eleclrical  part  of  tbis 
valuable  volume  was  witten  by  a  practical  engineer 
forengineers,  and  Is  a  clearand  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20tb  Century  Hand  Book  for  Engineers  and 
' —  Electricians.      Over    300    illustrations.     Handsomely 

bound  in  full  leather  pocket-book  style.    Size.  5x63£xl  inch  thick.    PRICE  NET,  $2.50. 

for  Steam 
Engineers, 
By   HENRY  C.  HORSTMANN  and  VICTOR    H.  TOUSLEV,  authors  of 
"Modern  Wiring  Diagrams  and  Descriptious  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.      The  auth- 
ors have  had  the  co-operation  of  the  best  authorities,  each  in  his  cbosen 
field,  and  the  Information  given  is  just  such  asa  steam  engineer  should 
know.    To  further  this  information,  and  to  m-Te  carefu  ly  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps  a  very  few  ex- 
ceinions,  have  been  especially  made  for  this  book.    It  teaches  just  what 
the  steam  engineer  should  know  in  his  ensine  room  about  electricity. 
l'2roo,  cioth,  100  illustrations.    Size  51^x7-!^.    PRICE  NET,  $1.50. 

The  most  important  book  on  Electrical 
Construction  Work  ever  issued.  Modern 

Wiring  Diagrams  and  Descriptions  lor  Electrical  workers. 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV. 

This  grand  little  -volume  not  only  tells  you  hoiu  to  do  it,  but  it  shoios  you. 

It   tells   about    meters    and    trans- 


This  book  tells  how  to  wire  for  call 

and  alarm  bells. 
For  burglar  and  fire  altirm. 

How  to  run  bells  from  dynamo  cur- 
rent. 
How  to  install  and  manage  batteries. 

How  to  test  batteries. 
How  to  test  circuits. 
How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installai  ion. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  iis  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble"  and 
"ring  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc. 

160  pages.    Over  200  illustrations.   Pull  leather  binding.    d;|  Zti 

Round  corners.   Red  edges.  Pocket  size,  4  x  6.  Price  net,    v«»"V« 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 

PubllshersofSelf-EdncatioDal  Books  for  Mecbanics.    '?   Madison  and  Franklin  Sts.,  Chicago.  U.  S.  A. 


COLUMBIA 

ENCLOSED  ARC 

CARBONS 


Most  Uniform 


Longest  -Life 


Most  Efficient 


Cleanest  Burning        Most  Economical 


NATIONAL  CARBON  CO. 


CLEVELAND,  OHIO 


:   = 
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We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.    ^    250  Plants  in  successful  operation.    We  have  the  only  Meter  System,    jt    Also 
manufacturers   of   Wooden    Water  Pipe,    Steam   Pipe   Casing,   Steam   Traps,   Condensation   Meters,  Valves,  Economizing  Coils, 
Separators,  and  a  full  line  of  steam  fitters'  supplies.        ^           jt           jt           ^           ^        Write  for  pamphlet  and  price   list. 

1 
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Packard  Squareco  Transformers 

seem  to  have  the  call 

Have  you  sent  in  your  specifications? 

Prices    upon   the 
slightest  provocation 

ELECTRIC  APPLIANCE  COMPANY 

ELECTRICAL    SUPPLIES 
92-94  W.   VAN   BUREN   ST.,  CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Have  Inrrt'-i.'fed  Prices. 

WE   HAVE  NOT   INCREASED   PRICES  on 

Standard  Manufactured  MICA.    We  are  Satisfied  with  a  Reasonable  Profit. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responsible  for  Present  Low  Prices. 


Not  a  LuKury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Celling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


■  Ever> thing  Electrical" 


ST.  LOUIS,  U.  S.  A- 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutatorm  to  Umm 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  the  coniuiutator  In  good  condition  and 
PREVJiNT  CUTTING. 

Absolutely  will  Not  Gum 
The  Brushes  ... 

It  will  put  thiit  hiph  gloss  on  the  commutator  you 
have  so  long  sought  atti  r. 

K.  Mclennan  &  oo,. 

Sole  Manufacturers, 
909  Title  and  Trust  Bldg.,  CHICAGO,  ILL. 


BO  eta.  per  Stick.    $5,00  per  Dozen. 

For  Sale  by  all  Supply  Houses,  or 
FREE,  Sample  Stick. 


BIAS  LINOTAPE 


An  oil  coated  bias  insulating  tape  for  arma- 
ture and  magnet  coils,  cables,  switchboards 
and  all  high  tension  work.  Send  for  sam- 
ples.    They  will  interest  you. 

MICA  INSULSTOR  COMPAJiY 


NEW  YORK 


OKIGIHATORS- 


CHICAGO 


^      S  I   ^   IM 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flasli;ir  Mfg.  Co 

221  Fifth  Ave..  Chicago. 


for  machine  tools  and  miscellaneous        n 
machinery.    Northern  Apparatus  in 
successful  daily  use  in  a  wide   range 
of  progressive  American  industries. 

NORTHERN  ELECTRICAL  MFG.  CO.,  Madison,  Wis.,  U.S.A. 


ESTAIlLlSnED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

AND 

MULTI-SPEED  MDlOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapi^lnp,  RcamlDR,  Emerv  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BlnghaiUKn,  N.  Y. 

Genl  European  Agents.  Selip,  Sonn»nil:''l  A  Co. 
85  Queen  Victoria  Street,  London,  England. 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locat'lng  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  T. 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-llBOB-TIME-MONEY. 


SSfJJII 

_, 

I  1  J  -U.J,-'.'JJ_J-U 

ACTUAL     Size 
PATE NTS ■. 

Send  for  Free  Samples. 

L.  F.  Mdhler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.   UNION   STREET,        CHICAGO,   ILL 


without  screws  to  loosen, 
of  time  looking  for  screws  or  screwdriver, 
ping  of  shade  from  loose  screws. 
Our  improvements  apply  to  our  Sockets,  Wall  Sock- 
ets and  Rosettes     All  of  our  goods  up  to  standard. 

"The  Proof  of  the  Pudding,  etc."     To  try  them  is  to  like  them 
and  buy  them— our  past  expeilence  with  present  patrons 

CATALOGUE    FREE 

THE  YOST  ELECTRIC  MFG.  CO.,     TOLEDO,  OHIO 


YOST  SOCKETS 
AND  SPECIALTIES 

A  Soft  Snap-That's  All 


And  you  have  the  best  device  for  locking  Socket 
Cap  and  Shell  together  ever  made. 
Simple,  substantial 
and  without  vibration. 
Four  point  fastening, 
Easy  to  adjust.  No  loss 
No  tip- 


EDISON  TELEPHONE  LAMP5 


The  Standard  for  Visual  Signals. 

They  save  the  "Exchange"  time  and  money; 
because  every  lamp  is  perfect.  Sure  to  fit. 
Sure  to  burn.  The  life  is  extremely  long — 
running  into  years. 

Be  sure  to  get  the  EDISON. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT,, 

Geoeral  Electric  Company,  Harrison,  N.  J. 

CHICAaO  OPPICB,  MONADNOCK  BLOCK. 
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pnAHK  N.  PHILLIPS.  PncsiDCHT. 
e.  H.  WAaENSCIL,  TnEABunzH. 


CUOENC  F.  PHILLIPB, 


C.  ROWLAND  PHILLIPS.  VlCC-Pncs. 


GCNCHAL  ManagcR.  C.  R.  nCMINCTON,  Jr.,  Sec 


AMERICAN  ELECTRICAL  WORKS 


PBOTlJ>EKC£,  R.  I. 

BARE  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  roRK  Store,  W.  J.  Wat.son.  26  Conlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTQ 

U.  S.  &  FOREIGN  fH  I  ClI  I  0 

FQREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


THOMAS  J.  JOHNSTON, 

Counsellor  at  Law, 

No.  1 1  Fine  Street,   -   NEW  YORK  CITY 

Patent  Causes.  Patent  Soliciting. 


FOB  ALL  ELECTRIC.WPIIK.S 


I  Get  the  Best— Get  the  Habit 


M»B     s 


o       k 


BooKlet  "Soldering  Sense-'  describes 
"■;■;■  L.V  Bi,.^  A\Ll4,ENj  QQ//,'  linC:^ffl 

:■ ;.    SOlEmaKers,  :'..f  ^  .-:^:y^^^ 

±li;W4  Columbia  Ave./^ICAGOv^' 


i 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Ofllce:  McKiy  Engineering  Co.,  U9  BnildwfIT 


ElectricHeatingApparatus 

SEND  FOR  82-PAaE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 


Michigan  College  of  Mines. 

F.  W.  McNAIR.  President. 

Regular  Summer  term  opeos  June  6th. 
Fur  year  book,  giving  list  of  graduates 
and  their  occupations,  apply  to 

President,  or  Secretary, 
Houghton,  Michifran. 


NEW  PRICES 

New  net  prices  on  all  goods  contained  In 
our  SSO-paffe  catalosue  No.  14.    Send  for  It. 

MANHAHAN  ELECTRICAL  SUPPLY  GO. 

New  York  Chicago 


SAVES  i 


A   TWO    CENT    STAMP   SAVES    MDMEY    WHEN    ATTACHED   TO    AN    INQUIRY    ABOUT    OUR 

i>ASo?T^  SERVICE  BOXES 

SWITCH  AND  FUSE  COMBINED  IN  ONE  DEVICE. 


FOR  220-VOLT  SERVICE 
FIVE  SIZES,  2  &  3  POLES 

1-50,60-100,  I2B-225 
250-400, 500-600 


OVER  l5,O0O  In  use  by  the  largest 
Electric  Light  and  Power 
Companies   in   the  world 

Work    better,  occupy    less    space 
and  are  cheaper  to  install 
than  separate  switch  and 
fuse  blocK 

APPROVED  BY  THE  UNDERWRITERS 


Write  for  complete  set  of  Sachs  "Noark" 
Fuse  Bulletins 


NEW  YORK 
MILVKAUKEE 
CHICAGO 
ST.  LOUIS 
.  BOSTON 


iw|Hii-m«Sliil€r" 


PHILADELPHIA 
CLEVELAND 
PiTTSBURC 
NEW  ORLEANS 
LONDON 


W.  N. 

MATTHEWS 

AND 

BROTHER 


eo3 

Carleton 
Building 
St.  Louis 


A  Worm's  Eye  View  of 

8TOMBAUCH      GUY      ANCHORS 

THEY  WORM  THEIR  WAY  IN  LIKE  A  CORKSCREW  INTO  A  CORK 


THE 

/7B/?£coNDm  zm?t^ 

Wof^Kss.  Principal  OrncE  QR  ANGEBU  RG,  N.  Y. 

UNDERGROUND  CONDUIT 

RlGHTiN  THEORY RIGHT,«PRACTICE RICHTinPRICE 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEIi  OUTLET  AXD  jrWCTION  BOXES, 
8WITCHBOABJDS,   PANEL.    BOARDS,   S^^ITCHES,   ETC. 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  and  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  lor  Catalogue  No.  30614. 

SPRAQUE 

ELECTRIC  COnPANY 

f 

General  Offices: 

S27-S31  West  34th   Street,  New  York. 

Chicago  Office:  Fisher  Bldg. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprooi  Wire. 

Slow  -  Burning  Weatlierproo! 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 
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^^Al^'TED,  FOK   SALE    and 

similar  WAIS'T  COliUMlV  advertise- 
ments (jo  zcords  or  /ess),  S^  S^  o,^ 
insertion;  additional  u-'ords  ^c  each. 
POSITION  ^WANTED  advertise- 
ments (JO  zvords  or  less),  Si.oo  an  in- 
sertion;  additional  zc'ords  zc  each. 

WANTED. 

Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company 
not  in  the  irusi.  Applicants  will  pltase  Mate 
age,  experience  and  salary  wanted.  Address 
BOX  1H9,  care  Western  hlectrician.  510  Mar- 
quette Bldg.,  C'tiicaijo. 


WANTED. 


-  Right  party  for  manager  of  brancti  otHce 
(machinery  ifne)  formjos  thronghoui  the  wesi- 
ern  stales.  To  such  a  parly  a  good  salary  and 
commission  is  offered  if  able  t(»  purchase  a 
small  interest  in  shape  of  gold  bonds,  held  by  a 
pi;ominent  trust  company.  Kii.e  opportunity. 
Fullest  investigation.  Addres.-;  BOX  348,  care 
Western  Electrician,  510  J[arq\ietie  Bldg., 
Chlcagn.  TU. 

FOR   SALE.  " 

Electric  Light  Plant  situated  in  county  seat 
close  to  Chicaso.  Population  6.000.  Long 
franchise  and  city  contract.  No  competition. 
Tnis  is  a  money  maker,  and  business  can  Lic 
largely  increasfid.  For  particulars  wriie  or 
call  on  GEO.  P.  TOWNSEND.  care  Gen  ral 
Electric  Co..  Chicago,  III. 


FOR   SALE. 

500- Horse  power  electric  light  and  power 
equipment— engines,  boilers,  A.  C  and  D.  C. 
generators,  bbafting.  quills,  friction  clutches, 
transformers,  etc.  l-'very  tbinij  for  a  cpimpteie 
equipment.  Ready  for  shipn.ent  May  1.1904. 
Inquire  of  PEOPLES  POWER  CO  ,  Moline,  111. 


FOR   SALE. 

Owing  to  a  change  of  system  from  direct  to 
alternating,  we  offer  bargains  Id  following: 

About  40  desk  and  ceiling  fans,  220  volts,  all 
standard  makes,  In  tine  shape,  some  having 
been  used  but  two  nionihs. 

One  AVeston  Portable  Voltmeter,  2  scaes.  0-150 
and  0-5  volts  wiih  pole  changing  switch. 

One  Weston  Portable  Ammeter,  0-50  amperps. 
both  in  fine  shape  and  recalibra'ed  a  few 
months  ago. 

Lot  of  110  and  220  v.  A.-U.  enclosed  arc  lamps. 

Lot  of  220  V.  'I'homson  meters. 

One  4.")  k.  w.  Edison  220-voU  generator 

One  40  k.  w.  Detroit  generator. 

One  25  k.  w.  .N'urthern  multipolar,  350  r.  p  m-. 
flne.  All  generators  have  self-olllng  bearings, 
are  compound  wound,  and  in  tirsi-class  con- 
dition.   Address  for  prices,  terms,  etc. 

THE  EL  RENO  LIGHT  AND  POWER  CO. 
E)  Reno,  Oklahoma. 


STREET  RAILWAY  INVESTMENT. 

A  5iii;ill  i-:Lsti  imilay  vvill  li:iiiill.>  ;i  tlrst-cl:iss 
street  nilhvuy  in  ji  Hrst-class  Interior  city,  Per- 
petual iranctilse  for  lif;litiuf:  city  and  for  rail- 
way.   A  postal  brings  particulars. 

J.    H.    LIPSCOMB, 
306  Fidelity  Trust  Bldg,.        KANSAS  CITY.  MO. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

InduFtrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  Qeneral  Electric  3-phase. 

1-120      " 

1-7S         "        Westlng^house  2-phase, 

250-V0LT  GENERATORS. 

1-250  K.  VV.  Western  Electric  M.  P. 
1-200      "       Eddy  M.  P. 

125-VOLT  GENERATORS, 

I-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRIC  coT 

Jf-ea  5.CLINTON  5T.  CHICAGO 


SUBBER  IVIA.-rS 

FOR    SWITCHBOARDS. 

261  Washington  St.,  NEWARK,  N.  J. 


ELECTRICAL  ENGINEER- 
ING 1  AUGHT   BY   MAIL. 

Writ©  for  our  free  Ulostrated  Book. 
"Can  I  Become  an  Electrical  Eaglneer?" 
We  teach  Electrical  Englneerinu,  Elec- 
tric Llghtini;,  Electric  Railways,  Mecban- 
IciLl  EoglneeriDg,  Mechanical  DranlD?,: 
etc.  et  your  home,  b>  mail.  Inetitate 
indorsed  by  Thos.  A.  EdisoQ. 

Electrical  Engineer  Institute, 
Deot.  K.  240-242  W.  23d  St..  New  York. 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
T-leohone  Har.  1245. 


"  lu  all  the  land   range  np.  range  down, 
l3  there  ever  a  place  so  pleasant  and  sweet  v 


THE 


J. 000 


ISLANDS 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but  if 
there  is.  it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  no  danger  of  being  buried  in  hot 
ashes.  There  are  2,000  picturesque 
islands  scattered  along  the  twenty- 
five  milesof  one  of  the  most  beautiful 
rivers  in  the  world.  You  can  find 
out  a  great  deal  regarding  it  in  No. 
10  of  the  ''Four-Track  Series  "  "The 
Thousand  Islands,"  of  the  St.  Law- 
rence River  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt  of  n 
two  cent  stamp,  by  GeorRe  H.  Daniels,  Gen- 
eral Passenger  Agent,  Grand  Central  Station, 
New  York- 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


DIRECT  CONNECTED  UNITS 

FOR  LIGHTING  AND  POWER 

PURPOSES 


One  500  Kw.  General  Kleciric  13200  voH.  25  cycle,  ttirpe  phase  alternator  type 
A.  T.  H.,  class  2S-5O0-107,  direct  connected  to  Rice  A  Sari^ent  cross  compound 
engine  with  marine  engine  driven  exciter,  generator  panel,  exciter  panel,  con- 
denser and  piping. 

One  200  Kw.  Genrral  ElecLric- 3300  volt.  60  cycle,  three  phase  alternator  type  A. 
T.  B.,  class  36-200-200.  direct  connected  to  19x20  Ru&sell  engine. 

One  200  Kw.  Westinghonse  220  voit,  25  cycle,  three  phase,  14  pole  alternator,  speed 
214,  diret-t  connected  to  17(^x21  Buckeye  engine  with  excUer  and  switch- 
board.   Id  excellent  condition. 

Two  150  Kw.  Westingbouse  2200  volt,  60  cycle,  single  phase.  28  pole  alternators, 
speed  217,  each  uirect  connecitd  to  12-20x14  Harrlsburg  standard  tandem 
compound  engines. 

One  75  Kw.  General  Electric  110-125  volt  6  pole  generator,  speed  270,  direct  con- 
nected to  11x12  Fisher  Four  valve  engine. 

One  60  Kw.  Eddy  type  G;  125  volt,  4  nole  {renerator.  speed  280,  direct  connected 
to  13x12  Uuffalo  Forge  engine,  brand  new. 

One  50  Kw,  Commercial  125  volt.  6  pole  generator,  speed  275,  direct  connected  to 
8^-13x12  Armlngton  &  Sims,  tandem  compound  engine.  In  use  less  than 
one  year.  '  \    ' 

One  50  Kw.  Eddy  type  G,  125  volt  4  pole  generator,  speed  275,  direct  connected 
to  13x12  Harrisburg  Ideal  engine. 

One  25  Kw,  General  Electric  110-125  volt  6  pole  compound  wound  generator, 
sped  305.  direct  connected  lo  9!^xl0  Armlngton  A  Sims  engine. 

Two  25  Kw.  Wes^.inghouse  250  volt  6  pole  generators,  each  direct  connected  to 
9x10  liali  A  Wood  engine. 


Direct  Connected  Railway  Units,  Belted  Generators 
Alternating  and  Direct  Current,  Engines,  Boilers,  etc. 

Send  for  Latest  Bulletin 

CHARLES    E.    DUSTIN  ICO. 

I  I    BROADWAY,    NEW  YORK 


■MORKS    QUICK    AND    EASY.      KEEPS    ITS    LUSTER.   HOLDS    OLD   TRADE    AND    MAKES     NEW.    DOES     NOT    , 
DETERIORATE.    ESTABLISHED    16  YEAR  5.  SOLD    BY  AGENTS    A'^O   DEALERS     ALL     OyER      THE    WDRLD 

J . s .  M  ETOL  p 0  y an  r s^f i^ 

LISHE5  ALL  METALS.   Brbhcmcc   Nc  ^Yoo...  Chicago.  Sam  Fbahcisco.   Z95.  E. Washington  St.  INDIANAPOLIS.  InD 


POLISHES  ALL  METALS. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Wostlnghouse.  400  R.  r.  M. 

20  H.  P.  Eddy,  1450  B.  P.  M. 

714  H.  P.  General  Electric,  9U0  B.  P.  M. 

S  H.  P,  General  Electric.  1820  R.  P.  M. 

5  H.  P.  Paraeon,  900  R.  P.  M. 

3VJ  H.  P.  Paragon,  roOOR.  V.  M. 

2  il.  P.  General  Electric.  1025  R.  P,  M. 

2  H.  P.  Simpson.  2100  B.  P-  M. 

IM  H.  P.  General  Electric.  1800  R.  P.  M. 

1  H.  P.  LundoU.  1200  R.  P.  M. 


25  II.  P.  Crocker-Wheeler.  750. R.  P.  M. 

15  H.  P.  Detroit,  1000  B,  P.  M. 

10  H.  P.  Qeneral  Electric,  1.S50  R,  P.  M. 

10  H.  P.  Simpson.  2000  R.  P.  M. 

IVt  H.  P.  Crocker- Wheeler.  1575  R.  P.  M. 

IV,  H.  P.  Card.  775  B.  p.  M. 

6  H.  P.  C.  &  C.  1030  R.  P.  M. 

5  H.  P.  Westlnghousc.  1050  R.  P.  M. 

5  H.  P.O.  &C.  1600  R.  P.  M. 

3  H.  P.  Jenny.  1600  R.  P.  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  CHICAGO. 


j:^  ^wJUL  /jH-*^  ~^w„-'  A^   /^-t'  '^-A^y-y-^^ 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutli,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  rnriber  infoTmation  apply  to 
nearest  ticket  agent,  or  write 
US.C.POND  Gen'l  Pass.  Agt-^MMwaukee^Wts. 


CHICAGO    E  D  i  so  N    C  O  M  PA  NY  R  E  PA  I R   S  H  O  P  S 

76    MARKET    street;  CHICAGO^  Y    TELEPHONE    Main  Jv280. 


Machine  and  Carpenter 

Workof  All  Kinds 

Correspondence    SoliciTed. 


OPEN    DAY  AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    Mechaakally    as    well    as  Electrically 


Showing  double  doors,  Seth  ThomaB  eight-day 
movement,  auxiliary  cat-out,  auxiliary  haad- 
trip,  and  switch  indicator. 

For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.  ::  10,  20,  35  and  50 
Amperes.  250  Volts.  1,  2  and  3  Poles. 
Coasnlt  D8  regarding  any  requlremeots 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN., U.S.A. 

New  York  City : 

A.  Hall  Berry,  97-99-101  Warren  Street 

Lendoa,  Englaad : 

Veritys,  Ltd.,  31,  King  Street,  Covent  Garden,  S.  W. 


HANSON  &  TUNELIUS  MACHINE  CO. 

Deslgnerfi  and  Builders  ot 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,  Chicago. 


"AMERICAN''^" 

ARE  THE  BEST.    Send  lor  daicrlptlie  CIrciilir. 

AMERICAN  BATTERY  CO., 

EGT-D  iaB9.  171  S.  Clinton  St.,  Chicago, 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  Maxstadt  Patent  No.  655,905. 
This  is  the  best  Joint  on  the  m  irket  and  gives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14,  1900.  in  the  United  States  and  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


These  Joints  are  furnished  in  copper  for  copper  wire  and  in  tinned  steel  for  galvanized  Iron 
wire.    Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLB  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


87-91    West   Lake  Street, 
CHICAGO,  ILL. 


Sterling  Black  Plastic  Insulator. 

One  Imndreil  days'  continuous  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent  Oil  proof. 


THE  STERLING  VARNISH   CO., 


Pittsburg,  Pa. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:     Century  Building 

NEWARK,   N.  J. 
OVER  20,000  MILES   IN    USE 

Highest  Award  at  Paris  Exposition,  1900,  Buffalo,  1901 


Wok^rren 


Alternator 


Do    not  be  content  with  a  tolerably 
good  Alternator.    GET  THE  BEST. 


When  you  have  tried  the  "Wabren'' 
you  will  be  able  to  judge. 


We  Guarantee  What  We  Sell 

.  AND  .  .  . 

Sell   WkaLf    We    Gua.raLntee 

Wa.rren 
Electric 
Mfg.  Co. 

SaLndusky,  O. 


u 


LAKE  SHORE  SPECIAL 


BOSTON  CONVENTION 

of  National  Electric  Light  Association,  meet- 
ing  May  24,  25,  26,  27,    Hotel    Vendome. 

For  the  exclusive  use  of  delegates,  supplymen  and  their  friends 
who  will  attend  the  above  meeting,  the 

Lake  Shore  and  Michigan  Southern  Railway 

IN    CONJUNCTION    WITH 

New  Yoric  Central  S  Hudson  River  R.  R. 

will  provide  a  train  ot  special  sleeping  cars,  which,  with  dining  and  buifet  library  cars,  it  is  proposed 
to  run  as  the  lirst  section  of  the  New  England  Express,  leaving  Chicago  at  2  p.  m.  Sunday,  May 
22d,  arriving  Boston  at  5  p.  m.  Monday. 

To  enable  us  to  provide  desirable  sleeping  car  accommodations  for  you,  please  advise  us  as 
early  as  possible  what  space  you  will  require. 

A  rate  of  one  and  One=third  fare  for  the  round  trip,  on  the  certificate  plan,  has  been 
authorized  for  this  meeting,  which  will  also  be  available  leaving  Chicago  as  early  as  May  20th, 
and  good  returning,  leaving  Boston  not  later  than  May  31st.  Applications  for  sleeping  car  reserva- 
tions (which  should  be  made  early)  or  any  additional  information,  may  be  addressed  to  L.  F.  ^^os- 
burgh,  G.  A.  P.  D.,  180  Clarlv  Street,  Chicago,  or 

P.  S.  — "First  come  first  served"  on  the  "lower"  berths.  0.  F.  DALY,  Chief  Asst    Gen.  PaSS.  Agt.,  ChlcagO 
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PRESS 
..DOWN 
■  HERE 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnestock  Transmitter  Go. 

132  Havemeyer  Street 
BROOKLYN,  N.  Y. 


Wc  iatroduccd  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

O  R 

MAGNETO 


Impedance  Coll  for  Selectives.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


H.  N.  FENNER,  President 

IME\A/     EN 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


MANUFACTURERS  OF 

IVIacKiinery  for   I  msula-ti  n  g 

Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


lec-brical    \A/iros 

lines.    Cable  Covering  Braiders 

PROVIDENCE,  R.  I.,  U.  S.  A. 


/^rw.*     'i-uA     /t.vw.MiX.f.>     .vi^Uajl-l^     /xtu-^^^-^J- 

Send  2c  stamp  for  new  catalogue  No.  6  o(               ^k. 

KLEIN'S     TOOLS          1 

For  Eleclricai  Workers                      Bj 
and  Line  Builders.               ja3^j^ 

MATHIAS  KLEIN  &  SONS.,,     ^^ 

81  W.Van  Buren  SI..           Chicago.  Ill 

"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT  SIZBESCHANGB       ALL  ^YB 
ASK  IS  TOUR  REQUEST  FOR  SA.MPLB 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and  Clinton.      Chicago,  U.  S.  A. 

ELECTRICAL  BOOKS. 

^kll     Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 

Suite  510  Marquette  BUlg.,          CHICAGO 
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Electric  Light  Convention 

THE  twenty-seventh  convention  of  the  National  Electric  Light  Associa- 
tion, perhaps  the  most  important  electrical  event  of  the  year,  will  be 
held  In  Boston,  May  24th  to  27th  inclusive.  It  is  predicted  that  this 
will  be  the  largest  and  most  successful  meeting  ever  held.  The  association 
has  enrolled  hundreds  of  new  members  during  the  past  year,  and  its  pros- 
pects are  brighter  than  ever  before. 

As  usual  the  WESTERN  ELECTRICIAN  will  pay  special  attention  to  this 
annual  event,  and  it  will  be  covered  by  our  issues  of  May  2  I  st,  May  28th 
and  June  4th.  The  issue  of  May  2  I  st,  which  will  be  distributed  at  the  con- 
vention, will  be  a  most  pleasing  one  to  every  central  station  man  and  others 
interested  in  electric  lighting  and  power  work.  It  will  contain  specially 
written  articles  on  up-to-date  subjects,  and  other  features  which  will  make 
it  one  of  the  most  interesting  issues  of  the  year. 

Our  issues  of  May  28th  and  June  4th  will  contain  a  complete  report  of 
the  proceedings. 

Every  manufacturer  and  dealer  wishing  to  increase  his  business  should 
be  largely  represented  in  the  advertising  columns  of  these  important  num- 
bers. Realizing  the  importance  of  this  convention,  a  number  of  advertisers 
have  already  arranged  for  space  in  these  issues. 

We  urge  you  to  take  advantage  of  these  important  issues,  and  trust  you 
will  reserve  a  space  immediately  in  order  to  obtain  a  choice  location. 

WESTERN   ELECTRICIAN 

510    MARQUETTE    BLDG.,    CHICAGO 
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The  Exposition  Buildings  at  St.  Louis 
ivilt  be  Equipped  ivith 


KELLOGG  TELEPHONES 


The  ONLY  Telephones 
which  will  be  used 
at   the   Exposition.  .  . 


'Write  us  for  our  latest   Bulletins,  No.  8  and  No.  9.    You  will  find 
them  full  of  interesting  information. 


ADDRESS  : 


Kellogg  Switchboard  and  Supply  Co., 

Qreen  and  Congress  Streets, 

CHICAGO. 


Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Building, 
PHILADBLPHIA. 


.,,,,,     Chapman 

ftilGHTNING  ARKE5TEH 

mif"'    ;.«,    ••    trov- 
iTBtEPHONEiiiTEIjECHdPH  LINES 
IMmNESOTA  JELECTBroCO. 

i'lRftTEOTED  MAHCH  3,1903 


Way  of  theWOR^LD 
WOR^LbIS'  fAII^ 

BIG  roui^ 

FcOUTE 


to 


^ 


5T  LOUIS 

•1904 


WE  BUY  OLD  BELTS 

Oa  SCRAPS,  ANY  SIZB  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LBATHBR PRESERVER  MFa.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


Ttim  Incandescenv  Lamp  Rsplacer  and 
Cleaner  replaces  and  cleans  any  o.  p.  lamp 
irt  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
1 1 6  Bedford  St.,      Boston,  Mass. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Eiectrie  Specialty  Co. 

1 71  - 1 73  South  Canal  Street ....  Chicago 


THE  FIRST  COST 

Some  people  when  buying  switchboard  apparatus  lool<  at  the 
first  cost  with  both  eyes  wide  open,  but  look  to  the  future  with 
one  eye  half  open. 

The  old  saying  "penny  wise  and  pound  foolish"  is  usually 
proved  to  such  parties  in  a  way  they  don't  like  — of  course. 


■~*.WM., 


The  first  cost  of  our 


Generator  Gall  Visual  Signal 

is  somewhat  higher  than  an  ordinary  or  self-restoring  drop.  It's 
reasonable  that  it  should  be.  The  additional  first  cost  takes  care 
of  the  future.  Gives  as  rapid  service  as  any  lamp  signal  sys- 
tem and  not  half  as  complicated.     Each  signal  self-contained. 

Let  us  know  your  requirements 
We  know    we    cafi    interest  you 


Stromberg-Carlson  Telephone  Mfg,  Co. 

General  and  Eastern  Sales  Office 

ROCHESTER,  N.  Y. 


Sales  Department 

CHICAGO,  ILL. 


BITUMINIZED 
FIBRE  CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  Insulator  of  unctianging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas   explosion  in   our  conduits  nor  the 
slightest  evidence  of  electrol.ysis. 
Abrasion  of  the  cables  is  an  Impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  selfraligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  far  Illustrated  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  tnacy  St.,  Los  Angeles,  CaJ.        Manhattan  Bldg.,  Chicago 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  tlie  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


O^ARBORIM     DRLJO    &    O HI  EI IVI I O  A L.    NAAOIRICS, 


I  20  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


IXON'S    PURE    FLAKE  GRAPHITE 

has   helped   to  solve   in   a  practical  w^ay  more  difficult  problems  in 
lubrication  than  any  other  one  substance  know^n  to  science. 
"Write  to-day  for  booklet  125  C  and  sample. 


JOSEPH  DIXON  CR-UCIBLE  CO.. 


Jersey  City,  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH   QAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan>Amerlcan  ExposltloD. 

Il  ■will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
r>T  direct-connected  generator. 
.simple.  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

cHiCAQO  nEianrs,  ill. 

AGE>XIKS  : 
301  Fisher  Building,  Chicago.        619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKav  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co..  100  Boyiston  St.,  Boston. 

Strong.  CarllsU  A  Hammond  Co.,  Cleveland. 


JEFFREY 


Elevating.   Conveying.   Power   Transmission,   Screening,    Crushing    Dredging. 
Rock  and    Coal    Drilling,    Coal    Cutting,    Hauling    and    Washing    Machinery. 

DDR  CATALOGUES   ARE  TOCRS   FOR  TBE  ASKING. 
TheJEFFREY  MANUFACTURING  CO..  Columbus,  O.,  U.S.A. 


BESTOM  EARTH. 

For  Electric  Work 

REOVLATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 

WRITE  FOR  CATALOOUB  H 

Then  compare  It  with  some  Qms  Engine 
baud  books  that  cost  St'OO. 

BURGER  AUTOMATIC. 

Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderson,  Ind. 
U.  S.  A. 

'ACM£'  COMMUTATOR  ^m     j 
COMPOUND-  ^^  j 


J    J.  EGAN'S  "ACME"  COMMUTATOR   COMPOUNU 

absolutely  prevents  sparking  orcuttinp.    Oue  8tti_kof 
'Acme"  is  ei|uol  to  one  (ration  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WAXTED 
&0c  per  Stick.        85  00  per  doz. 

I.J.Egan  Sole  Mfg.,      683  W.Ohio  St,      Chlcano 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 


Automatic    Engines 


FOR    ELECTRICAL    PURPOSES. 


MAIN    OFFICE   AND   WORKS:      YOUNGSTOWN,   OHIO. 


REG.TRADE  MARKS  Jhe  PHOSPHOR  BRONZE  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 
)     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,WIRE,RODS,SHEETS,etc. 

.  ....J^^Lom^-  — DELTA   METAL 

VX      '  CASTINGS,  STAMPINGS  and  FORCINGS 

'^  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


SAMSON  TURBINE 

The  illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TUEBTNES  recently  installed  by  us.  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  ..t  MFG.  CO..  Niagara  Falls,  N.  T.  Tests  conducted  by  competent  engineers  developed  as  follows;— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  EScy. 

■213  tl Vi 257  r.  p.  m 1750 95« 730* 

213  ft K 257  r.  p.  m.   300O 95* 856* 

■213ft Full 267r.p.m 3500 95« 815* 

These  results  bave  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  oiierating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbiues  were  installed  to  position,  direct  coupled  to  Generators.  Francis^  weirs  and  formulae  for  di.scharge 
were  used.    The  original  lest  reports  on  file  at  our  offices.      These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    <&,    CO.,         sprincfield,  ohio,  u.  s.  a. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

EtiEineers.  Constructors  for  Complete' 
Eiectric  Plants.     Results  Guaranteed.!  - 


W.   E   BAKBR. 


H.    B.   BISHOP,    tj 


BAKER,  W.  E.  &  CO. 

ENGINEERS. 

ELECTRIC  RAILWAYS. 

I  27  William  St.,  NEW  YORK. 


CHA3.  L.  BROWN         STUABT  H.  BROWN 

President  Sec'y  and  Treas. 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,    355  Dearborn  Street  t 

CHICAGO 

Telephones  Harrison  ji'^o,  Automatic  3698 

m 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Lincoln  Trust  Building,  ST.  LOUIS. 


m^m^mt^imsi^!^ 


B^UTTERFIELD,  J.  F. 

ELECTKICAL   ENGINEER  AND  CONTKACTOB. 
Complete  Telephone  Exchanges  Built  and  Bla- 

terial  Furnighed. 
Cable  Construction  and  Underground  Conduit 

ConBtruction  a  Specialty. 
Room  695, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co.  I 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light,  I 

Power  and  Hydraulic  Plants. 

Kiamlnatlone  and  Reports. 

New  Tort  Life  Building,      -     CHIOAQO,  ILL. 


H.  J.  Mlnhinnick.  1 
Sec.  andUen'lSup't.  [ 

General  Engineering 

/~*^       Thit  Consulting  and 

^^u. ,     X  nc-    Contracting  Engineers. 
TelephoneB.ElectrlcLight.PowerTranemlislon  t 

Suite  UI2, 136  ADAMS  ST.,  CHIOA  GO. 
Long  Distance  Tolopliou  e  Central  478. 


RUEBEL-SCHWEDTMANN- 
WELLS, 


HORNADAY,  J.  P.  &   Co, 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI.  O. 

WATERWORKS.    ELECTBIC  RAILWAY,    LIGHT. 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTOBS, 
Sewers,  Water  Works,  Conduits  and  Elec- 1 


ELECTRICAL    CONTRACTORS 
AND    ENGINEERS 
12  Dearborn  Street  -  CHICAGO  | 

Telephone  Central  436 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1305.  Chemical  Ri.dg.,      ST.  L 


CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite   801   Chemical  Building, 
ST.  LOUIS,  U.  S.  A.  ■ 


I  Long  Distance  Phone  Central  2-148. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
Specialtihs— Central  StationHeatingPlanta, 
I  Water   Works  Hteiim  Plants,  Electric  Light. 
3  Gas  and  Street  Railway  Plants. 
1  I220-2I  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  SpeciflcatlonB  and  SupervlBlon  of  In- 
stallation oC  complete  telephone  plants. 
Special  Reports  on  Telephono 

Properties  and  Ap|)arulii8, 

I  411  Electrical  liltlg.,  Cl<jveland,  Ohio. 


KOHLER    BROS. 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

I8o4-:8o6-i8o8-i8io-i8i3  Fisher  BuildiOt^ 

CHICAGO. 


uits,  •6\m\>  niuimt-'L-iiitiil.,  Design  and  Eiiiilii- 
■nt,  Keports,  Modern Izlnjj:  Plants,  Hachln*; 
•(liai,  Elevators,  Traveling  Stairways,  Tech- 

u!  Patent  Solicitation  and  Litigation. 
..fprHiiff"'  to  rllfnt"  nnrl  ln"tnn'-p^  of  wirk 


fei;^^<^^^^4^^ 


DUGALD  C.  JACKSON.  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MCM8ER8 

AMERICAN  INSTITUTE  AF  CLCCTRICA!.   CNGINEERS 

AMCRICAN  6*«IETV    OF    MECHANICAL     ENGINEERS 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


L,^A_^         ■«i-t-tv2A_JO 


V-. 


I  A  ■  M  E        FOR 

A  I     A  Vtl  ELECTRICAL 
Vl     Alt   PURPOSES 
AIII    I    P    PLAIN  OR 
^'"■"  ■    ■■  ENAMELEO. 
THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


READ  THE 


ELECTRICAL  PAPER. 


REMEMBER   THAT 


PILLSBURY  A.C.  CEILINQ  FANS 


tst. 
2d. 

3d. 

4th. 

Sth. 


Will  stir  more  air  than  any  other  fan  on  the  market. 

All  are  equipped   to  operate  at  two  speeds 

They  are  furnished   in  either   plain  or  ornamental  finish. 

They  are  thoroughly  guaranteed. 

THE  PRICE  IS   RIGHT. 

MANUFACTURED   BY 


CENTURY  ELECTRIC  CO., 


1007-9-11  Locust  St., 


St.  Louis,  Mo.,  U.  S.  A. 


CROCKER-WHEELER 
COMPANY 

Manufacturers  and  Electrical  Engineers 
AMPERE,  N.  J. 

Branch  Offices  in  all  Principal  Cities 


A  simple  and  efficient  brush- 
holder  is  one  feature  contribut- 
ing to  the  reHable  operation  of 
our  dynamos  and  motors. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^ORC 


YARDS 

[  KOSS    MICH. 
L'  ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER. WIS 
PESHTIGO     •■ 


SUITE    IZ06  TRIBUNE  BLDG.  CMICASO. 


WISCONSIN  TIMBER»LAND  COMPANY 

Cedar  Poles  and  Posts 

Not   how   Cheap,  but   how   Good  ■■■Trnnti     luip 

Large   Stock,  Quick   Shipments  IYIAIIUUI1,    Wlo. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


/^r-ULTf      .i-*^f      /ff-VW-Vl'LXdtf       ,Vl\4-iAJ..iiX-3       /tttit*,*!,^ 

(J 


,/^ 


7 


Gas  and  Gasoline 


r 

■  Small  cylinder  —  high  compression  —  long  stroke  and  high  speed. 
^1  Twenty-three  years'  experience  of  practical  specialists  is  behind  the 
^H     construction  of  our  engmes. 

L 


EIMOIN 


engmes. 

Stationary  Engines,  2  to  100  H.  P. 

Portable  Engines,    8  to    12  H.  P. 

Write  for  full  information  and  Illustrated  catalogue. 

OLDS  GASOLINE  ENGINE  WKS.,  252  River  St.,  Lansing,  Mich. 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Cronse-HMs" 

133  S.Clinton  St, 
CHICA60 


Crimshaw.  Raven  White  Core.  Haven  Black  Core. 

ALL  OUR  WIRES  puss  Inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufacinre  Crlmshawacd  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OPPICE: 
114.  116  &  lis  LItKrty  St..  New  fork. 


BRANCHES:  ]  ,,2  DesplulnesBt, 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  AlsoALL  HEART 
cross  ties,  oak  and  Iocusl  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  I'urDish  100  or  100.000  promptly.  R.  R.  Aeers,  Manager' 

LEWIS   LUMBER  ®.  MFG.  CO., 


.  Aeers,  Manager' 
Hattlesbvirg,  Miss. 


MICHIGAN 


rXEDARPOlES 

All  Lengths  ANo  SIZES 


WESTERN 


"Taking  Pains"  with   Pole  and  Tie  orders  is  one  of  our 
strong  points. 

Won't  you  give  us  a  cliance  to  quote  on  your  next  order  ? 

MALTBY  LUMBER  COMPANY,    509  Phenix  Block,  Bay  City,  Michigan 

Pittsburg  Agents,  Tipper  &  Patton,   509  Bessemer  Bldg. 


^'- 4t^l  ESTABLISHED    1862 

mm  WM.  MUELLER  COMPANY 

j^»  I2II-IZ-I5  MARQUETTE  BLDG.  Chicago 

S-^^^  ^^  E  IGHT    DISTRiaUTlNQ     YARDS 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS- ^ '0*"°- 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


BRACKETS  —  X   ARMS  —  PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 


OUR.    MOTTO    IS: 
Prompt  Shipment        Quality        Satisfaction 

COLUMBIA  MFG.  CO. 


Right  Price 

ANTIGO.  WIS. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

DAf^P     Ai      Ull    I       f^f\         I003  Lumber  Exchange, 
~*^^'^^     Q^     niUU     \^\J,        MINNEAPOLIS,  MINN. 


rS^Ji)^XfJ<MK^  (Wu^XoiAU/  SivJ^^WiftV  ft^Jvew  €«C      IpAoAAvcAftV  ftMiyV(ivolut>>Uw.    ^.{letxMAWrwyXAf. 


Idaho  Cedar  Poles  I 


OLES       TIES        POLES       TIES 


S 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROe.    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6 lO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Micliigan,  Wisconsin 

and  Mmnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  Prices. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquirlea  always. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 
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Westinghouse 

Carbon  Break 

Circuit  Breakers 


Type  B 


Alternating  Current 

Por  High  Potential  Circuits    up    to 
33,000  Volts 


Operate  successfully  under  any 
conditions  of  inductive  or  non- 
inductive  load. 


Type  C 


Direct  and 
Alternating  Current 

Carrying  Capacity 
From  200  to  4,000  Amperes 

Accurate    as 
an  Ammeter 


Type  D 


Direct  and 
Alternating  Current 

Carrying  Capacity  from 
25  to  400  Amperes 

For  all  methods  of  tripping. 
Small,  compact  design,  occupy- 
ing little  spa;ce. 


For  particulars  address  nearest  office  ol 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  Philadelphia,  Pittsburg,  St.  Louit 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:     Canadian  Westinghouse  Co.,  Limited,  Hamilton.  Ontario.     Mexico:  G.  &  O.  &  Kranitf  Co.,  City  of  Mexico. 
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SOMETHING  NEW 

IN     IVIETEIRS 

An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO.. 


LA  FAYETTE,  IND.,  U.  S.  A. 


Steam  Gaineth 


=Fuel  Reduced 


^«»^r^^  ECON&^^A^^ 


Installed  in  any  Electric  Light  and 
Power  Plant  pioduces  this  result.  Its 
not  a  long  story — simply  utilizing  waste 
gases — keeping  feed- water  heated 
above  the  evaporative  point — saving 
10  to  20^  on  coal  bill.  Additional 
advantages  in  our  free  booklet,  which 
your  engineer  conld  explain  to  your 
satisfaction.      Simply  address 


The  Green  Fuel  Economixer  Co. 


mMTTBAWAH.  H.  Y. 


Sotm  Mmnufaciurcrm  In  thm  V.  S. 


A  BOOK  OF  MERIT 


MODERN 
ELECTRIC 
RAILWAY 
MOTORS. 


BY  GEO.  T. 
HANCHETT, 

M.  E. 


FIRST  PRACTICAL  WORK  ON  RAILWAY  MOTORS. 

COJTTKWTS.— Chapter  I.— Forms  of  Field  Magnets.  H.— Armature  Winding 
Diagrams.  III.— Meld  Coil  Construction  and  Arrangement.  IV. — Armature 
Construction.  T .— Comtu utator  and  Brusb  Holder  Construction.  VI. — 
Motor  Casings.  VH.— Motor  Suspensions.  VIII. — Bearings  and  Gears. 
LX.— Lubrication.  X.— General  Dimensions  and  Data.  XI.— Management 
and  Repair.    XII.— Railway  Motor  Design. 

200  Pages.    157  Illustrations  and  Table.    Price  $2.00. 


'I'HIS  iB  a  book  TtDlgne  in  its  treatment  of  electric  railway  equipment.  The 
^  first  ten  chapters  are  demoted  to  minute  description  of  the  details  of  eleotrio 
railway  motors  that  are  In  use  to-day.  Each  organ  of  an  electric  railway  moior 
is  taken  up  In  turn,  described  and  illustrated  by  examples  of  present  and  past 
practice,  and  Its  operation  explained  in  the  light  of  practical  experience,  In 
short,  the  review  of  current  practice  is  of  such  a  naturs  as  to  bring  out  the 
reason  why  tbe  electric  railway  motor  is  built  aa  it  is  to-day.  For  example, 
field  magnets  of  different  types  of  motors  are  illustrated  and  compared,  and 
their  features  of  merit  and  faults  pointed  out.  Armatures,  armature  windings, 
brush  holders,  suspensions  and  other  details  are  similarly  treated,  each  detail, 
however  minute,  being  exhaustively  considered.  The  latt  two  chapters  are  de- 
TOted,  one  to  the  management  and  repair  of  electric  railway  motors,  and  the 
other  to  railway  motor  design,  a  complete  design  being  worked  out  as  an  ex- 
ample. A  table  gives  authoritative  data  of  all  types  of  railway  motors  in  com- 
mon nse.bothinAmericaand  Europe.  SentpoBtf  aid  onreceiptof  prlo«> 


ELECTRICIAN  PUBLISHING  CO.,  510  MARQUETTE  BLDG.,  CHICAGO. 


Talking  points 
that  work  and 
working  points 
that  talk  have 
made  the  type  K 
THE  POPULAR 
WATTMETER 


Type  K  induction  wattmeters  have 
always  been  popular  with  the  larg- 
est meter  users  of  this  country. 

This  may  be  due  to  early  appreci- 
ation of  the  fact  that  Type  K  met- 
ers, from  the  beginning,  contained 
many  original  features  in  meter 
design  that  have  since  been  loudly 
exploited  in  others  as  exclusively 
and  uniquely  original. 
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IS-GHALMERS  GO., 

CHICAGO,  U.  S.  A. 


Sole  Builders 
of 

BEYNOLDS 

CORLISS 

ENGINES 

For  All 
Power  Purposes 


SPEGIAl  ENGINES  FOR  ELECTRIC  LIGHT  and  STREET  RAILWAY  PURPOSES. 

RIEDLER    PUMPS    AND   AIR    COMPRESSORS. 


^Black  Diamond  File  Works^ 


Est.  IHOS. 


OK-B  a®OS>S  ABE  &!■>  SAI.E  IK  EWBIIY  lEADING-  BtABOTrAKB 
STOJRE  US'  THE  UNITED  STATES  AISD  CAKAJOA. 


i    e.  4  H.  BAHNETT  COMPANY, 


■^ 


VULCANIZED  FIBRE 

Higbcst  grades  for  electrical  insulation  and  mechanical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  •   Wilmington,  Del. 


''  SAFETY  "  RUBBER  GOVEREB 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.     AI-IS-rilM     A     00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  nTSUIiATED  WIBE  &  CABLE  €0., 

WORKS :  (ayenne,  N.  J.  114-lie  I.IBEBTY  STBEET,  K.  T. 


Bullock  Electric  Maoofacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  N  BuUock  Open  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


AGENCIES    AND    BRANCHES 
Raw  Vatk  Chicago  Cleveland  San  Franclsoe  Phllsilelplila  Alltnti 


I 


Vol  1X117,    $3.00  Per  Aiiui. 


CHICAQO,  MAY  14,  1904, 


10  Cents  a  Copv.       NO.  20. 


JH/IDI     CV  INSULATED 

^llwlr    kHyV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

"'""r.^hixson"""'       The  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  lO  State  Street,  BOSTON,  MASS. 


i  CHICAGO 


WCST£BN    SELLING  AGENT, 

H.    R.    HIXSON, 

ll««  Monadnack  Block.  CHICAGO 


INSULATED    WIRE   CO,. 

152-154  LAKE  STR-EET. 

B&re  ZKtid  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


1S89— Paris  JUxposltionv 
]Sed«l  for  Rubber  Insulation. 

1893— World's  Fair, 
medal  for  Bnbber  Insulation. 


TMBV  ■»« 


Gw.T.  Manson.Otn'l  Supt,  1 
W.  H.  Hodclns,  Secy. 


TOEE  STAKDABD  FOB 

BrBBFB  INSVIiATIUIir. 

Sole  Manufacturers  of 

Okonite  Wires.  Qkonite  Tape.  Manson  Tape,  Candee  ""p».r  Wires. 
THE  OKONITE  CO.,  Ltd. 

y'D^nSgh°;g.'.'r-.  l"'""'^-        253  Broadway.  Hew  York.  

INDIINA  RUBBER  AND  INSULATED  WIRE  CO., 

IIAKUFACTUBERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUIHARINE  AND  INSIDE  USE. 
TELEPHONB,  TBLEQRAPH  AND  PIRB  ALARM  CABLES. 

All  Wires  are  tetttd  at  Factory.  JOKESBOSO,  INOli 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

NatlODBl  Code  Mtandard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

SS^BARCUv'siRkET.  "<■<■■  <'*"<>*  '^<'  Factory.  TRENTON, «.  fc 


IMCI 


\A/IF?I 


STANDARD  UNDERGROUND   CABLE  CO. 

322  TheKookery,     Westlnghouse  BWf.,     56  Liberty  St.,       1225  Eelz  BIdg., 
Chicago,  PlttEburg.  Mew  York  City.       Philadelphia,  Pa. 

Mills  Bldg.,  San  Francisco.  10  Post  Office  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covared  WIras  and  Cablas.       Undornround  Cables  (or  all  PurD''ses. 


t" 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  CWcago,  San  Fraoclsco. 


"Glimax*'  "Advance" 

For  nigh-realstance  Work.  For  Measuring  Instruments. 

SPECIAL    ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO..  Harrison  (Newark),  N.  J. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Manufactur.ra  of 

Electric  Globes  and  Shades,  both 
Arc  and  iacandescent 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOaUES    SENT   ON    REQUEST 


THOUSANDS  IN  USE. 

Motors,  V,  h.  p.  to  100  h.  p. 

Dynamos,  I  k.  w.  to  75  k.  w. 

Hlgbest  Quality.     Reuonabli  Price. 

THE  HOBART  ELECTRIC  MFG. CO. 

Tr.OY,  OHIO. 


KE8TER 

SELF  FLUXIND  SOLDER 

A  Tube  of  Solder  Filled  with  Plox. 
.    Requires  no  Acid. 

SAVES-llBOR-TIME-HONEY. 

FLUX~ 


♦      IX:I   J   J     '    '    '    '    '    ^    J  -' 

ACTUAL     Size 


Send  for  Free  Samples. 

L.  F.  Mahler  Co..  R.  1008  Chemical  Bldg. , 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

48  N.   UNION   STREET,        CHICAGO,   ILL 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -         Elkhart,  Ind. 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 


IME^A/     EIM01» AND     BUTT    COIVIF»AIMY 

MAMUFAOTURERS^OP 

IVIacl-iinery  for  Insula-ting  Elec 

Bri:lding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  .  .« 


^   \A/ir< 

ring  Braiders 


304  PEARL  STREET, 


■tri- 

PROVIDENCE,  R.  1.,  U,  S.  A. 


^ESTIIN  ElecMcal  IngtoDment  Co., 


Waverly  Park,  NEWARK,  N.  J 


Illminited  Bial 
Skiion  Instmnents. 


These  Inslrumeats  are 
coDfiiructed  upon  the 
same  general  prin- 
ciple as  our  regular 
Staodard  Portable  l>irect 
Current  Voltnieterfl  and 
Ammeters,  bat  are  macb 
larger,  and  the  working 
part*  are  lacloaed  in  a 
neatly  designed,  dnst-proof 
caat-lron  case  ■which  efleot- 
tT«l7  shields  the  InBtm- 
ments  from  dlstarbtng  In- 
Saen(>es  of  external  mag- 
netlo  fields. 

BEELIN.— Earopean  Weston  Blec 
Woal  iQstrument  Co.,  KitSeratraiaB 


Weston  Standard  Illuminated 

Dial  Potential  Indicator, 

Style  B.       "Flush  Type." 


WesioB  Staadard 

Portable  Direct  Beading 
Vultmetera  and  Mlllivolt- 
metere.  Ammeters  and  M 11- 
ammeterB,  W  at  t  m  e  tera 
andVoItmeters,  for  Alter^ 
nating  ana  Direct  Current 
Circuits. 

Our  portable  inetrumenta 
are  recognized  asetandards 
throQghout  the  civilized 
world. 

Onr  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  oae. 


PABI8.  France— E.  H.  Ca4iot.  X2  Rue  St.  Georges. 


Bfe-w*  York  Ofllce-y4Co^llandtS^ 


For   Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO^ 

HALLER  MACHtNE  COMPANY] 

Dealgnera  sod  SlaBularturers,  ol  Sheetmetal,  Electric  and  Machinery  Specialties 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting   and    Power   Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,  etc. 

PRICE    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES     OFFICES: 


Philadelphi.-^, 

New  York. 

Boston. 

Chicago. 

Allegheny  Avt. 

100  Broadway, 

60  State  St. 

Marquette  Bid? 

and  19lh  St, 

St.  Louip.  San  Fba>"cisco,         Cleveland, 

Wainwright  Bldg.  Rlalto  lildg.  Citizens  Bldg 


Canada,  Havana,  Cuba, 

Canadian  General  G.  F.  Greenwood,  Manager 

ElPCtric  Co..  Ltd.  Toronto  3-i  Empedrarin  St. 


BRASS   SHELL    SOCKETS 

Double    Pole,    250    Volts 

The  accompanying  cut  illustrates  the  interior  construction  of  our  new  Brass  Shell  Socket, 
which  in  view  of  the  modern  tendency  toward  the  use  of  250-volt  circuits,  presents  features  that 
are  highly  commendable,  it  being  so  constructed  as  to  break  the  circuit  on  both  poles,  which 
very  materially  lessens  the  possibility  of  an  arc  forming   and   being  maintained. 

They  are  made  of  the  finest  grade  of  material  throughout,  the  workmanship  is  of  the  best,  and 
they   meet    with    the   approval    of   the    Fire   Underwriters. 

Pass  &   Seymour,   Inc. 


Solvay,    N.    Y. 


New  York 


Boston 


Ch'cago 


San  Francisco 


NORTHWESTERN  ELECTRIC  CO. 

71   W.  WASHINGTON   STREET,  CHICAGO 
NEW  AND   SECONDHAND 

DYNAMOS    AND    MOTORS 


WATT-METERS 


REPAIR    WORK    A    SPECIALTY 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF   HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


KER&OOIVIPANY,  Inc. 

ARTISANS  IN  PLATINUM 
408-4i0-4l2-4l4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 
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Adams-Bagnall  Electric  Co 

Akron  Electrical  Mfg  Co 11 

Allen  Company,  L.  B 11 

Allis-Chalmers  Company 2 

American  Battery  Co — 

American  Circular  Loom  Co.  1 

American  Conduit  Co 7 

Amer.  District  Steam  Co H 

Amer.  Electrical  Heater  Co.. — 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works..  11 
American  Stone  Conduit  Co. .  7 
Arnold  Elec.  Power  Station 

Co 17 

Automatic  Electric  Co — 14,15 

Babcock  &  Wilcox  Co — 

Bain.For^e 11 

Baker  &  Company 3 

Baker&Co.,  W.  E 17 

Barnett  Company,  G.  &  H....22 
Beardslee  Chandelier  Mfg.Co.lO 
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Columbia  Mfg.  Co 19 
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Consumers  Carbon  Co 3 
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Western  EL  Supply  Co 10 

Western  Lumber  A  Pole  Co..  19 
Western  Telephone  Mfg.  Co..— 
WesLinghouse      Electric      A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. . .  1 

Whitmore,  A.  E — 

Wilmerding,  C.  H 17 

Wisconsin  Central  Ry 13 

Wisconsin    Timber  A    Land 

Co 18 

Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Company,  C.  H....18 

Yost  Electric  Mfg.  Co  .....4,  18 
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If  you  want   Wires   or    Cables    insulated    with   the 
HIGHEST     CLASS     INDIA     RUBBER 
INSULATION    you     should 
buy     .     .     
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Complete    stock    of 

all  sizes  constantly  on  hand 

and  for  sale  at  lowest  market  prices  by 

CHICAGO  EDISON  COMPANY, 


139  ADAMS  STREET,  CHICAGO. 
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Electric  Light  Convention 

THE  twenty-seventh  convention  of  the  National  Electric  Light  Associa- 
tion, perhaps  the  most  important  electrical  event  of  the  year,  will  be 
held  in  Boston,  May  24th  to  27th  inclusive.  It  is  predicted  that  this 
will  be  the  largest  and  most  successful  meeting  ever  held.  The  association 
has  enrolled  hundreds  of  new  members  during  the  past  year,  and  its  pros- 
pects are  brighter  than  ever  before. 

As  usual  the  WESTERN  ELECTRICIAN  will  pay  special  attention  to  this 
annual  event,  and  it  will  be  covered  by  our  issues  of  May  2  1st,  May  28th 
and  June  4th.  The  issue  of  May  2  1  st,  which  will  be  distributed  at  the  con- 
vention, will  be  a  most  pleasing  one  to  every  central  station  man  and  others 
interested  in  electric  lighting  and  power  work.  It  will  contain  specially 
written  articles  on  up-to-date  subjects,  and  other  features  which  will  make 
it  one  of  the  most  interesting  issues  of  the  year. 

Our  issues  of  May  28th  and  June  4th  will  contain  a  complete  report  of 
the  proceedings. 

Every  manufacturer  and  dealer  wishing  to  increase  his  business  should 
be  largely  represented  in  the  advertising  columns  of  these  important  num- 
bers. Realizing  the  importance  of  this  convention,  a  number  of  advertisers 
have  already  arranged  for  space  in  these  issues. 

We  urge  you  to  take  advantage  of  these  important  issues,  and  trust  you 
will  reserve  a  space  immediately  in  order  to  obtain  a  choice  location. 

WESTERN   ELECTRICIAN 

510    MARQUETTE    BLDG.,    CHICAGO 


THE  YOST  ELECTRIC  MFC.  CO. 

VERSUS    

The  Perkins  Electric  Switch  Mfg.  Co. 

What  tlie  above  company  claims  we  admit  and  wliat  we  do  admit  can  only  be  reconciled  in  the  following  manner: 

We  do  not  admit  that  we  ever  made  the  Dixon  Socket,  neither  do  we  admit,  but  we  absolutely  deny,  that  we 
ever  made  anything  like  the  Dixon  Socket  bearing  the  name  "Yost,"  notwithstanding  their  claim  to  the  con- 
trary. But  what  we  do  admit  is,  that  we  are  making  the  Yost  Socket  under  our  own  patents,  and  we  maintain 
on  good  authority,  that  it  is  not  an  infringement  on  any  of  their  patents. 

The  Dixon  patent  is  our  property,  the  validity  of  which  has  only  been  assailed,  but  not  determined;  therefore, 
our  appeal  from  the  lower  Court,  which  is  pertinent  to  the  situation. 

When  the  Perkins  Electric  Switch  Mfg.  Co.  are  in  a  position  to  establish  as  a  fact  what  they  assume, 
then  we  are  willing  to  abide  by  the  consequences.  They  are  no  more  ready  and  willing  then  we  are  to  have  the 
principles  involved  passed  upon  by  the  Court,  and  when  they  assert  that  we  are  making  Dixon  sockets  under  the 
name  of  Yost  they  misrepresent  the  facts,  and  although  the  purpose  is  apparent,  without  a  second  thought, 
it   may  be  pertinent  to  the   present  situation  later,  as  the  Mills  grind  out  results. 

We  assume  all  responsibility  as  to  our  actions,  and  will  protect  our  customers  fully.  Otherwise  wo  "ask  no 
favors,  and  look  for  none. 

YOST    ELECTmC    MFC.    CO.,   Manufacturers, 

TOLEDO,  OHIO. 


Secllooal  View  of  Interior  of  Vosl  Socket. 
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D.  &  W.  ENCLOSED  FUSES 


Non-Apofng  Fuse, 

250   VOLTS. 


® 


AND 


SAFETY  DEVICES 


Tyne  C  Indicating  Fuse  After  Blowing 


Tyoe  C  Indicating  Fuse  Before  Blowing 


Write  for  Catalogue  and  Price  List  No.  9 


ELECTRICAL    SUPPLIES 


264-266-268-270    FIFTH    AVE., 


CHICAGO 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete  device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 


MILWAUKEE, 

WIS. 

NEW  YORK 

CHICAQO 

PITTSBURQ 

BOSTON 

136  Liberty  St. 

I23Z  Monadnock  BIdg. 

322  Prick  BIdg. 

175  Federal  St 

National 
Electric  Company 

builders  of  high-grade  Electrical  Machinery  for 
UOHTINO,  POWER  and  RAILWAY  SERVICE 


B- 

^^^^^^^^^^^^^^^^^^^^^^^^^ 

0^ 

Modern  Design 


Accurate  Construction 


Superior  Performance 


General  Sales  Offices  and  Works  :     MILWAUKEE 

NEW  YORK:  135  Broadway 

CHICAQO:  Old  Colony  Building 

PHILADELPHIA:  1509  Land  Title  Building 

PITTSBURG:  Gellatly  &  Co. 

CHARLESTON,  W.  VA.:  Agnew  Electric  Company 

SEATTLE  &  \  Kilboume  & 

SAN  FRANCISCO  /      Clark  Co. 


STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAl-AIMOEID       -THRLJST 

CONTACT  BEARING,  BUT  NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS    SECOND   ALONE   TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

——^-^^-^^——^—^^—^-^^—^-^^^—  Send  for  Bulletins  and  Information  About  Meters  to 

STAIML_eV^     IIMSTRUIVIEIMT     CO.,     Orea^    Barrington,    IVIass.,    U.    S.  JX. 

EUROPEAN  OFFICE,  23  BOULEVARD  DES  ITALIEXS,  PARIS.  FRANCE. 

SALES  AGENTS-  Colorado.  Idaho.  Montana.  Wyoming,  New  California,    Oregon.  Washington,    Nevada,  Meiico, 

Missouri,  Kansas.  Arkansas,  .     'J'^^';?"! j;,"f;.„  c..r.n,„  r„  ni„i,i,.c  cAT^fi^fMrrTDir  r.,BP  VICTOR  M.  BRASCHI  S  COMPAVT. 

PRANK   ADAMS    ELECTRIC   COMPANY,  =....»..    ...,>  c..r.n,„  r„  ni„i,i,.c  cat  i  t<  1 1  rrTDir  r.,BP 


St.  Louis. 


Colorado,  Idaho.  Montana.  Wyoming,  New  California,    Oregon.  Vashington,    Nevada, 

Mexico,  Utah,  Arizona. 

HENDRIE-BOLTBOFF  MFfi.  AND  SUPPLY  CO..  BROOKS-FOLLIS  ELECTRIC  CORP. 

San  Francisco-  San  Francisco. 


-Mexico  City. 
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There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  tha 
IX     F-UEXIBUE    -rUBI 
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The  India-Rubber  and  Cutta-Percha  Insulating  Co., 


Sales  Office, 
«0  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


,   IM-  Y. 
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CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjasters,   Cord. 

Crescent  Co. 

Incandes.  El.  Lt,  Manip.  Co. 
^  Seaman,  J.  H. 
Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 
Ancliors   (Tel.  &  Tel.) 

Matthews  A  Bro..  W.  X. 

Crouse-Hinds  Co. 
Annunciators. 

Central  Electric  Co. 

Edwards  it  Companj-. 

Electric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Columbus  Storage  lialtery  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,    Bnzzers,  Ktc. 

Central  Electric  Co. 
Chicago  Glass  Novelty  Co. 
Edwards  &  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mfg.  Corp 

Blo^(vers. 

Sturtevant  Co.,  B.  F. 

Blow  Pipes. 

Turner  Brass  Works. 
Boiler  Compounds. 

Dearborn  Drug  &  Chem-  Wks. 

Boilers. 

Babcock  A:  Wilcox  Co. 
Books,    Electrical. 

Electrician  Publishing  Co. 
Drake  Co.,  F.  J. 

Brushes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable   Hangers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 
Cables  [See  Wires  and  Cables) 

Carbons,    Points  and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Reisinger,  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
National  Electric  Co. 

Cbains. 

Jeffrey  Mfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mf?.  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Companv. 
Westinghouse  El.  &  Mfg.  Co. 

ClutcUes.     Blectrlcal 
and    Mecbanical. 

Akron  Electrical  Mfg.  Co. 


Coal    and    Asbes    Hand- 
ling  Machinery. 

Jeffrey  Mfg.  Co. 

Coils  and  Magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 
Kolfe  Electric  Co. 


Commutator  Compound 

Allen  Co..  L.  B. 
Egan,  J.  J. 
McLennan  Ji:  Co..  K.  - 

Commutator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 
Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Couduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
.    Wesco  Supply  Co. 

Western  Electrical  SupplyCo. 

Contractors    and    Ellec- 
tric    Light   Plants. 

Bullock  El.  Mfg.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  JIfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  ^:  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  it  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supjdy  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cut-Outs  and  Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
It.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Han  Manufacturing  Co. 
Lang  Electric  Co.,  .1. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 
Dynamos  and  Motors. 
Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Centurj-  Electric  Co. 
CrawfordsviUe  Electric  Co. 
Crocker-Wheeler  Co. 
DustinCo.,Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  .\rc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec,  Mfg.  Go. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  Ei.  &  Mfg.  Co. 

Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heating   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric   RailTrays. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and  Mechan- 
ical   Engineers. 

Arnold  Elec.  Power  Stat* n  Co. 
BaktrA  Co.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Br\"an,  Wra.  H. 
Butterfield,  J.  F. 
Byllesby  &  Co.,  H.  M, 


Byrne  Const.  Co..  M.  P. 
Freeman  &  Co.,  Ernest. 


A-lptx^toetio^l 


General  Engineering  Co.,  The 
Hornaday,  J.  P.  &  Co. 
Humphrey,  Henrv  H. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundv. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanton,  LeRoy  W. 
Wilmerding.  C.  H. 

Electrical   Instruments. 

CRecording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meier  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet,  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Mestinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Plating  Mach'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
WooUey  Pdy.  A  Mach.  Wks. 

Engines,   Steam. 

Allis-Chalmers  Companv. 
BustinCo.,  Chas.  E. 
Sturtevant  Co.,  B.  F. 
Tod  Co.,  Wm. 

Fans    and    Fan    Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  JIfg.  Co. 

Fibre, 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnelt  Co.,  G.  A  H. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 

Flashers. 

Halle r  Machine  Co. 
Reynolds  El.  Flasher  Mfg.Co 

Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse   Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
johns-Manville  Co.,  H.  W. 
Manhattan  Elec.  Supply  Co. 
Rolfe  Electric  Co. 
Wesco  Supply  Co. 
Western  Electi:ic  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fostoria  Incan.  Lamp  Co. 
nailer  Machine  Co. 
Holophane  Glass  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Graphite  Specialties. 
Dixon  Crucible  Co..  Jos. 
Holmes  Fibre-Graphite  Co. 

Ii:i.c5.oi«:     of 


Heating     (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
luNpection  <&  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
lu.snlnting  Machinery. 

Hanson  A  Tunelius  ilach.Co. 

New  England  Butt  Co. 
lu»ulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  ins.  Wire  Co. 

.lobnsManville  Co.,H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Cndcrground  C.  Co. 

Standard  Vitrilled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Go. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Central  Electric  Go. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Lamps,  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Colum  bla  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  locand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Asc  Light  Co. 

Perkins  Electric  Switch  Mfg. 
Co. 

Shelbv  Electric  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  SupplyCo. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—' 

Keplacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Lo. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons,  Mathias. 
Magnet   Wires. 

(See  Wires  and  Cables.) 
Mecbanical    Draft. 

Sturtevant  Co.,  B.  F. 

Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Mining  Apparatns,Elec< 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 


Motors.     (See  Dynamos  and 

Motors.) 
ISippers  and  Pliers. 

Klein  A  Sons,  Mathias, 
iVovclties,   Glass,   Elec. 

Chicago  Glass  Novelty  Co. 

Ithaca  Elect!  Novelty  Co. 
Patent    Attorneys. 

Bain,  Force. 

Johnston.  Thomas  J. 
Phosphor    Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd. 
Platmum,     IV  i  re     an  d 

i^heet. 

Baker  A  Company  Inc. 
Poles   and   Ties. 

Berthold  A  Jennings. 

Brooks,  Hall  L. 

Carney  Bros.  Co. 

Columbia  Mfg.  Co. 

Coolidge  Co.,  Marshall  H. 

Fowler.  John  H. 

Fowler-Jacobs  Company. 

Kellogg  Switch.  A  Sup.  Co. 

Lewis  Lumber  A  Mfg.  Co. 

Lindsley  Bros.  Co. 

Loud's  Sons  Co..  H.  M. 

Maltby  Lumber  Co. 

Mueller  Company.  William. 

Pacific  Coast  Pole  Co. 

Page  A  Hill  Companv. 

Phelan,  D.  \\'. 

Piiisburg  A  L.  S.  Iron  Co. 

Porter  Cedar  Company. 

Sterling  A  Son,  W.  C. ' 

Torrey  Cedar  Co. 

\'aleniine-Clark  Co.,  The. 

Western  Lumber  A  Pole  Co. 

Whitmore,  A.  E. 

Wisconsin    Timber    A   Land 
Co. 

Worcester  Co.,  C.  U. 

Polish   (Metal). 

Allen  Co.,  Inc.,  L.  B. 
Hoffman,  Geo.  W. 


Poiver    Transmission 
Machinery. 

Jeffrey  ilfg.  Co. 

Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reiiners. 

Gt.  West  Smelt.  A  Refining  Co 

Re- Winding— Repairs. 

Chicago  Edison  Co. 
Gregorj'  Electric  Co. 
Miller  Electric  Co. 
Northwestern  Electric  Co. 
Rheostats. 
Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Schools  and  Colleges. 

Electrical  Engineer  Inst. 

Michigan  College  of  Mines. 
Second-Hantl  Mach^y. 

Cent.  Stat.  Improvement  Co, 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
Sheet    Brass    &    Copper. 

Plume  A  Atwood  Mfg.  Co. 

Signs,  Electric. 

Haller  Machine  Co. 
Slate. 

Monson  Bnrmah  Slate  Co. 
Sockets  &  Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 
and    Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 


Specialties,    Electrical 
Mfrs.  and  Designers. 

Haller  Machine  Co. 
Speed   Indicators. 

W'eston  Electrical  Inst.  Co. 
Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

S  applies.    General  Elec. 

Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Switchboards. 
Crouse-Hinds  Co. 
Gen.  Incan.  Arc  Light  Co.    - 
Lang  Electric  Co.,  J. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
-Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,Tbe. 
Murdock  a  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-Carlson  Tel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Sw^itches. 

Hartford  Time  Switch  Co. 


A.caL"veartl®erxi.ent;s     CSee    I*^g:© 


Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers, 

Central  Electric  Co. 

CrawfordsviUe  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric   Car. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Turbines  Water  Wlaeels 

Leffel  A  Co.,  Jas. 
Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^ireless  Tel.  App'tus. 

Clark  WIrel.  Tel.  ATel.Co.T.E. 

National  Elec.  Signalling  Co. 

W^lres    &    Cables— Mag- 
net  Wires. 

American  Electrical  Works. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Jlanhattan  Elec.  Supply  Co.   - 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
PhilUps,  Eugene  F. 
Phillips  Insulated  W're  Co 
Koebltng's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  111. 


JUST   FROM   THR 


New  and  t'p  to  Date. 


Three  Extraordinary  Books  for 
Engineers  and  Electricians 

Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  ctiild  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Steam  Engines.  Boilers 
and  Dynamos.  Thorout^lilv  praeiical  witti  full  Instruc- 
iiODS.  By  C.  F.  SWINGLE,  M.  K.  Formerly  Chief  En- 
glneeroEthe  Pullman  Car  Works.  Late  Chief  Engineer 
of  the  Illinoib  Cur  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  wiitten  by  a  practical  engineer 
forengineers.  and  is  a  clearand  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps.  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    illustrations.     Handsomely 
bound  in  full  leather  pocket-book  style.    Size,  5s6?ixl  inch  thick.    PRICE  NET,  $2.50. 

Dynamo  Tending  for  Engineers,  '"''^''"^^S^i^Jrl  ^*'^'" 

By  HENRY  C.  HORSTMANN  and  VICTOR    H.  TOUSLEV.  authors  of 

"Jlodern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-operation  of  the  best  authorities,  each  in  his  chosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  information,  and  to  more  carefully  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps  a  very  few  ex- 
ceotions,  have  been  especially  made  for  this  book.  It  teaches  just  what 
the  steam  engineer  should  know  in  his  ensine  room  about  electricity. 
l2mo,  CiOth,  100  illustrations.    Size  51^x7?4.    PRICE  NET.  $1.50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  Issued.  Modern 


Wiring  Diagrams  and  Descriptions 


lor  Electrical  Workers. 


By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLE Y. 

This  grand  little  volume  not  only  tells  you  hoiv  to  do  it,  but  it  shows  you. 


This  book  tells  how  to  wire  for  call 
and  alarm  bells. 

For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


It  tells  about  meters  and  trans- 
formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installatiou. 

It  gives  simple  and  explicit  expla- 
nation of  the'-Wbeatstone  Bridge" 
and  iis  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble"  and 
"ring  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc 

160  pages.    Over  200  illustrations.    Full  leather  binding.    CI   Cfk 

Round  comers.    Red  edges.  Pocket  size.  4  x  6.  Price  net,    *P>»t^v» 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


PabllsberBof  Self-Educatloaal  Books  for  Mecbaoics. 


Madison  andFranklin  Sts..  Chicago,  U.  S.  A. 


BITUMINIZED 
FIBRE  CONDUIT 


PO  R 


ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging-  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  thi-ough  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Sead  for  Illustrated  book.     Ask  tor  prices  giving  size  and  quantities  required 
PHOMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,    170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.         Manhattan  BIdg.,  Chicago 
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New  Model 
Whitney  Bridge 

Range,  .001  ohm  to  11  megohms.  Re- 
versing plugs  done  away  with.  Only  four 
plugs  to  be  manipulated  in  rheostat.  New 
form  combination  keys.  Fitted  for  Mur- 
lay  and  Varley  tests.  External  batteries 
and  galvanometer  can  be  used  when  de- 
sired.   Batteries  self-contained. 

THE  BEST  BRIDGE  FOR 
ALL  AROUND  WORK 

Send  for  discounts. 

WHITNEY   ELECTRICAL 
INSTRUMENT  CO. 

Genera]  s^>y  nfflces: 

MACHADO  &  ROLLER 

203  Broadway.  NEW  YORK  CITY,  N.Y.    J 
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LIST  PRICE,  S65.00 


WIRE 
STRIP 
=  LINKS  (open) 


FUSE 

TELEPHONE- 
ENCLOSED     - 

lindicatlDtri 

TUBULAR  LINE  - 


FUSES 


TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Doors) 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 

Send  for  Catalogue  No.  IS  Illustrating  our  full  line  of  goods 

Exhibit  in  Electricity  Bldg.,  SI.  Louis 

CHICAGO  FUSE  WIRE  &  MFG.  GO. 

358  Dearborn  St.,  Chicago.  853  Broadway,  New  York. 

Mutual  Life  Bldg.,  Buffalo. 
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Keep  Up  With  the  Procession. 

Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard  books : 


ALLSOP.  F.  C— Electrical  Bell  Construction;  Treatise  OD 
the  Construction  of  Electric  Bells,  Indicators  and  sim- 
ilar   a|ipiratus.      177    illustrations §1.25 

ATKINSON.  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added. 
104    illustrations.     2G0  pages $1.50 

ATKINSON.  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  400  pages  and  117  illustrations.  Sec- 
ond   edition     ?2.00 

AYRTON,  W.  E.— Practical  Electricity:  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering.  Eased  on  the  Pnctical  Definitions  of  the 
Electrical  Units.  With  numerous  illustrations.  Sixth 
edition 52.50 

EADJ.  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Boob. 
1*his  is,  as  the  name  indicates,  a  NEW'  BOOK,  much 
more  complete  than  the  old  one.  with  all  the  informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders,  Linemen,  Stationary  En- 
gineers and  owners  and  operators  of ,  all  kinds  •  of 
Electiic  Plants.  It  is  the  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages,  140  illus- 
trations, flexible  cloth  binding,  size  of  type  page  5f-jx3 
inches    §1.00 

BADT.  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
iasulatiou,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  fli- 
tU'res,  elevators,  buildings.  Isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
5'/^x3  inches,  flexible  cloth  binding,  G6  pages.  35  cuts 
and  5  tables.   3  of  which  are  12xlS  Inches $1.00 

BADT.  LIEUT.  F.  B.— Bell  Hangers'  Hand  Book.  Just  the 
book  for  people  engaged  In  selling,  installing  or 
handling  electric  batteries,  electric  bells,  elevators, 
house  or  hotel  annunciators,  burglar  or  fire  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages.  07  Illustrations,  flexible  cloth 
binding.     Type  page  5',ix3  inchL-s 51-00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First  edition.   3,000   copies.      07   pages,   22  illustrations. 

27    original    tables ?1.00 

Gives  more  Practical  Information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  information  for  Power  Producers,  Capitalists, 
Agents,  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL,  FItED'K  AND  ALBERT  C.  CREHORE.— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  112 
illustrations     $2.50 

BELL,  LOUIS.  PH.  D.— The  Art  of  Illumination.  This  la 
the  only  book  in  the  language  which  deals  directly  with 
the  scIentiQc  and  artistic  use  of  modem  Ulumlnants, 
clecti'ic  and  otlier.  Cloth,  330  pages,  127  illustrations. 
Price      $2.50 

BONNEY,  G.  E.— Elocti-o-Platcr's  Hand  Boob.  A  Manual 
for  Amateui-s  and  Young  Students  on  Electro-Metal- 
lurgy,    60  illustrations,  20S  pages.     12mo.  cloth ?1.25 

BOTTONE,  S.  R.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE,  S.  R.— The  Dynamo.  How  Made  and  How 
U.scd.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  lllusU'ations $1.00 

BOTTONE,  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY,  W.  J.— Electric  Lighting  Plants.  Their  Cost 
and  Operation.  275  pages,  many  Illustrations  and 
diagrams.      Paper    $1.00 

CROCKER.  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster,  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSHING.  IT.  C.  JR.— Standard  AVirlng  for  Electric  Light 
and  Power.  A  compilation  of  formuhe,  rules  and  re- 
quirements from  the  most  morlein  practice,  and  in 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Under^-r  Iters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under-, 
writei-s'  International  Electric  Association.  12mo, 
leather    $1.00 

DESMOND.  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps.  Indicator  and  Measiiring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  In  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of.  and  a  description  of  tho 
Insti-uments  and  machinery  used  in  connection  with, 
Alternate  Electric  Currents.  Illustrated.  Revised  edi- 
tion      §2.50 

DOBBS.  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  In  plain  language.  Full  of  Informa- 
tion and  diagrams  for  the  operator,  exchange  manager. 
Inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  togetlier  with  working  plans  for  exchange 
construction,  complete  with  diatirams  of  all  up-to-date 
telephones  and  switchboards.     105  pages.     Price. ., $1.00 


DYER,  A.— Induction  Coils,  How  Made  and  How  Used, 
Third    edition.     Boards    $0.50 

FLEMING,  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.     Fourth  edition.     74  illustratiens.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
Currents.     500  pages,  fully  illustrated  and  with  copious 

index.     Second  edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical    Theory    of  Current    Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  8vo, 
cloth,     London,   1S92  $5.00 

GAYETTY,  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors,  illustrations  and  diagrams. 
Cloth      ?0.50 

GORDON.— School  Electricity.  Sources,  Currents,  Measure- 
ment, Telegraphy,  Telephony,  Lightning,  Electrolysis. 
Induction,  etc,     262  pages,    with  140  Illustrations.  .$2.00 

GORE,  G.— The  Art  of  Electro- Metallurgy,  including  all 
Known  Processes  of  Electro  Deposition,  Fourth  edi- 
tion     $2.00 

GRIER,  THOS.  G.— Wiring  for  Motor  Circnlts.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  in  convenient  form  for  reody 
reference    $1.00 

HASKINS.     C.     C— Electricity    Made    Simple.      233    pages. 

lOS    Illustrations.      Paper  covers $6.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  Information  on  the  branches  treated 
have    been    limited. 

HASKINS,  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theory.  Construction  and 
Application    Simplified.      3S  illustrations $1.25 

HAWKINS,  C.  C.  AS*D  P.  WALLIS.— The  Dynamo,  Its 
Theory,  Design  and  Manufacture.   190  illustrations. ?3. 00 

HAWKINS,  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dynamo  and  Motor. 
Wiring,  the  Electric  Railway.  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  illustrations $2.00 

HOMANS,   J.   E.,    A.    M.— A.   B.   C   OF   THE  TELEPHONE. 

3.^2    pages,    269    illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wircmiin.  lineman  and  en- 
gineer, and  it  Is  written  In  a  clear  and  careful  style. 

HOPKINS.  GEO,  M.— Experimental  Science.  Elementary, 
PnicUcal  and  Experimental  Physics.  650  illustra- 
tions     $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
AUied    Subjects.      Illustrated $1.00 

HOPKINSON,  DR.  JOHN.— Dynamic  Electricity;  Its  Mod- 
ern Use  and  Measurements,  Clilefly  In  Its  Application 
to  Electric   Lighting  and  Telegraphy 50.50 

HORSTMANN.  H.  C.  AND  VICTOR  H.  TOUSLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  IGO  pages,  over  200  illustrations.  Fult 
leather   binding,    pocket   size     4x0 $1.50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    illustrations $2.50 

HOUSTON.  EDWIN  ,7.— A  Dictionary  of  Electrical  Words, 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6,000  additional  words  and  definitions.  2 
volumes,    1,000    pages $6.00 

KAPP.  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation.  Subdivision  aud  Distribution.  A 
practical    hand  book.     Fourth   edition $3.00 

KAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     $0.50 

(Vol.    96.    Van    Nostrand's   Science    Series.) 

KAPP,  GISBERT.— Dynamos.  Alternators  and  Transform- 
ers.      138    illustrations.- $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth      edition.     200     illustrations.     Svo,      cloth.     London 

1S92    $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

IvEMPE.  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modern  Rules.  Formula;,  Tables,  and  Data.  ::!2mo, 
leiitlier     ?1.75 

LOCKWOOD,  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and    Inspectors.     376  pages,    152  illustrations $2.50 

LOCKWOOD.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L. — Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
17S  illustrations  and  diagrams,  4  large  folding  plates. 
Price      • $3.00 

MFADOWCROFT,  W.  H.— The  A.  B.  C  Of  Electricitr. 
36    illustrations.    12mo.    cloth.    New    York $0.50 

MAVER  AND  DAVIS.  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  Illustrations $1.50 

MEYER,  HENRY,  C,  JR..  M.  E.~St*eam  Power  Plants. 
Their  Design  aud  Construction.  Cloth.  165  pages.  63 
illustrations.    15   folding  p-lates.      Price $2.00 

MILLER.     KEMPSTER    B.— American    Telephone    Practiee. 

018    large    octavo    pages.    379    Illustrations $:!.00 

This  book  treats  of  the  subject  in  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without   the    use  of   mathematics, 

NOLL,  AUGUSTUS.- How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring,     illustrated $1.50 

POPE.  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators,  1S5  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE.  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way   of   To-day,      Fully    Illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice.  This  is  the 
only  American  book  dealing  with  the  tlieory  and  prac- 
tice of  current  metering.  Cloth.  About  250  i)agea. 
Illustrated.       Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electrlcit.v.      107    illustrations $2.25 

SALOMONS.  SIR  DAVID,— Electric  Light  Instollatlons. 
Vol.  1.  The  Manageiueut  of  .Vccumulatore.  A  Practical 
Hand  Book,  Seventh  edition,  revised  and  enlarged. 
With    illustrations.     12mo,     cl.     London,     1S93 $1.50 

SLOANE.  T.  O'CONNOR.— Electricity  Simplified.  Tlie  Prac- 
tice and  Theory  of  Electricity,  including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  everv  day 
life.      Illustrated    $1.00 

SLOANE.  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  pnictice  of  electrical  engineering.  350  illustr»- 
tions     $3.00 

SLOANE,  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, including  Batteries.  Magnets.  Motors.  Miscel- 
laneous   Toys    $1 .00 

SLOANE.  T.  O'CONNOR.- The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  in  the  field  of  practical  electrical  englnoerlng 
and  experimenting.     Third  edition,  revised $1.00 

STEVENS,  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers.  Firemen.  Electricians.  Motor- 
men.  Ice  Machine  Men  and  Mechanics  in  General.  336 
pages,    over  240   illustrations.      Cloth $1.00 

THOMPSON,  SYLVANDS  P.— DynarrflMSlectric  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope,  16mo.  Numerous  Ulustratlona,  fancy  boards 
(Van   Nostrand's   Science   Series,    No,    60) $0.50 

THO.'ilPSON,  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in    the    ivorld   on    receipt   of $3.50 

THOMPSON.  SYLVANUS  P.— Recent  Progress  in  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  16mo.  (Van  Nostrand's  Science 
Series,     No,     75) $0.50 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery, 
Eighth  edition,  revised  and  rewrltt-en.  Numerous  Illus- 
trations and   19  plates.     Nearly  1,000  pages $6.00 

THURSTON.  PROF.  R.  H— Stationary  Steam  Engines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines,  With  many 
folding    plates    $2.50 

TREVERT.- How  to  Make  Electric  Batteries  at  Home. 
Illustrateil      $0.25 

DRQUHART,— Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper,  Silver.  Nickel,  Gold,  Alum- 
inum, Brass,  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  P.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  illustra- 
tions. lOmo,  boards.  (Van  Nostrand's  Science 
Series.     No.     9S) $0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

\\'EBB,  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated.    12mo,     cloth.     Chicago.     1S95 $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible Information  for  any  one  interested  In  Telephones 
and    how    to   make    and    operate   them. 

WEBER.- The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.50 
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MIOME 

O  ARBO 


IMUERIMI 


BEST  LIGHT 


STEADIEST  LIGHT 


IM 

LONGEST  LIFE 


LEAST    DUST 


•TRADE      MARK- 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


^^ 


(Sralip 


■  iiark 
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NORTHERN  SMALL   MOTORS 

Compact,,,*  E^fficient,.,, Superior 


High  type  of  construction.. ..susceptible  of  good 
speed  variation. ...multipolar. ...form-wound  arm- 
atures.... simple....  hardy....  trustworthy     ^      ^ 


•BooKtel  J^o.  3325 

NORTHERN    ELECTRICAL    MFG.   CO. 

Engii\eers...Manufac<urers  ^  MsLclison,  Wis.,  U.  S.  A. 
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GENERAL  ELECTRIC  COMPANY'S 

ENCLOSED    FUSES 


A  complete  line. 

Safest,    most    convenient     and 
most  accurate. 

Furnished  in  all  capacities  usu= 
ally  required. 


WRITE  FOR  FURTHER  INFORHATION. 

PRINCIPAL  OFFICES:    SCHENECTADY,  N.  Y. 

Chicago  Office:    Monadnock  Block.  Sales  Offices  in  all  Large  Cities. 
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Very  likely  the  future  holds  some  better  form  of 

illumination  than  the  Packard  incandescent  lamp. 

In  the  meantime  we  are  handling  Packards. 

We  have,  moreover,   some    special   prices  _  up    our 

sleeve. 

Shall  we  submit  them  ? 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL    SUPPLIES 


92  and  94  W.  Van  Buren  Street,  CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Out  Campetitors  Bare  Increased  Prirea. 

WE   HAVE   NOT   INCREASED   PRICES  on 

standard  Manufactured  MILA.    We  are  Satisfied  witb  a  Reasonable  Pro/lt. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responsible  for  Present  Low  Prices. 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — electric 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Ofiice:  Monadnock  Block.  Sales  Office  all  large  cities. 


ElectricHeatingApparatus 

SEND  FOR  82-PAaE  CATALOCUt. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambridgeport,  Mass. 


VOLT  ■  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St..  NKW  YORK,  N.  T. 


BIAS  LINOTAPE 


An  oil  coated  bias  insulating  tape  for  arma- 
ture and  magnet  coils,  cables,  switchboards 
and  all  high  tension  work.  Send  for  sam- 
ples.    They  will  interest  you. 

MICA  INSULATOR  COMPANY 


NEW  YORK 


ORICIMATORS 


CHICAGO 


BEST  IN  THE  WORLD 

Write  for  full  particulars 

Reynolds  Elec.  Flasher  Mfg.  To 

221  Fifth  Ave.,  Chicago. 


This  cut  is  made 
from  an  untouched 
photograph  of  two 
1 6  -  c  a  n  d  1  e  p  o  u-  e  r 
Edison  lamps.  The 
one  on  the  left  is 
enclosed  in  a  Holo- 
phane  scientific 
prismatic  ;2;lobe 
No.  3350;  the  other 
in  an  ordinary  opal- 
ine globe.  A  par- 
tition was  placed 
between  the  two 
lights  and  the  two 
illuminated  sur- 
faces, so  that  only 
one  exposure  was 
necessary. 


iH            DK.VWii.U  K>» 
■  OF  GI.A>>S  ^.i^  »Iti:s  IN 

H  '.\n  glj  -.  '  ■ 

^^..^.                         •.—  •--T^rfllr*' 

HAVE  YOU  SEEN 

The  Holophane  Bootli  in  Section  25.  Electricity  Building. 
St.  Louis,  which  represents  an  expenditure  of  nearly  SSO.OOO':' 

DO  YOU   KNOW 

Why  all  the  offices  of  the  Department  of  Electricity  at  the 
World's  Pair  are  equipped  with  Holophane  Globes  and  Pa- 
goda Reflectors  y  Ask  Prof.  Goldsborough.  chief  of  the 
Department  of  Electricity  at  the  Louisiana  Purchase  Expo- 
sition, why  he  selected  Holophanes. 

HOLOPHANE    CLASS    CO. 


15  East  32d  St. 


New  York 


THE  V.  R.  LANSINCH  CO. .Western  Distributors 
207-209-2I  I  Jackson  Boulevard,   CHICAGO 


FOR  ELECTRICAL  REPAIR  WORK 

Of  All  Kinds,  and  All  Work  Guaranteed,  Address 
MILLER  ELECTRIC  CO.,  Dav.nporl,  Iowa.  Armature  and  Transformer  Rewinding  Our  Spocially. 


NA/.    D.    F>AIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  antitrust  coat- 
ng.     A  jet  black  finishing  paint,  efficient  and  not  expensive. 


Write  for  "Data  on  Insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


BEARD5LEE  CHANDELIER  MFC  GDr'i^^i^^^^- 

GAS  &  ELECTRIC   FIXTURES  "-^"^  TRADE. 


SPARKING 


Reduces  the   working    capacity   of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator, wastes  power  and  may  cause 
m  fire.    All  this  may  be  avoided  If  you  use       ....... 

The  only  article  thai  will  PREVENT 
SPARKING.  Will  Iceep  the  Commu- 
tator in  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gnm    The    Bruslies. 

60  Cents  per  Sllcl<.  $5.00  per  Dozen.        n  „ii;  pm  that  high  gloss  on  the 

SE^D  l-OR  FREE  SAMPLE  STICK.  Commutator  you  have  so  long  sought 

For  sale  oy  all  supply  houses,  or  after.       .. 

K. (McLennan    &,    CO.,  Sois  Mlrs..  Room  <lll  Inter  Ccean  FIdg..  130  Dearborn  St.,  CHICAGO 


WESTERN  ELECTRICAL  SUPPLY  GO. 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Ligliting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A^ 


Estimates  Furnished. 
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FRANK  N.  PHILLIPS.  PnEStDCNT. 
C.  H.  WAQENSEIL,   Treasurch. 


tUQCNC  F.  PHILLIPS, 
CCNCRAL  Manager. 


C.  ROWLAND  PHILLIPS.  ViCC-PB»«. 
C.  ft.  RCMlNcroN,  Jn..  Sec 


AMERICAN  ELECTRICAL  WORKS, 


PKOVIDESCE,  R.  I. 

BAM  AND  INSULATED  ELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND   FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Yobk  Store,  W.  J.  Watson.  26  Conlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

MonTREAL  Branch,  Eugene  P.  Phillips'  Electrical  Works, 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF    PATCKITQ 
u.  s.  &  FOREIGN  rH  I CI1 1  0 

FOR^E  BAIN,  ie52-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N,  Y,  Olllce:  .WcKay  Eaginetring  Co.,  \»  Broadway 


Glass  Push   Button 


Chicago  Glass  Novelty  Co  , 


••THE 
RADIUM" 

Newest  aad  Best. 

run  iK'seenlnthe 
darkest  night  re- 
IkTtlntjanyRAY 
of  light-  No  bur- 
iilshriig  needed. 
Always  brlphl 
-never  tarnishes. 
<.:o%-er  is  made  ol 
plass,  glided  on 
under  side,  the 
gold  being  fired 
Into  the  glass. 
For  sale  by 
Supply  Houses  or 

Slaniifacturers. 
1206-«  Branson  St.. 

MAKION.  IND. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


ACTUAL 

SIZE 


i^*iiirt^^iiiiiliMii 


11 


l!Big'!SarTi|ile''St!ck;for||iOc 


:  BooKlet  ''Soldering  Sense"  describes, 

::;v;t,  B,,'A\LJlE,NjC,^i,Minc.i;v 
■'MiiM*  Columbia  AveMHitAfeosB 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socl<et. Easily  attached 

Sample  Fiee 

J,   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  lor  CataloEue  No,  30614. 

S PRAGUE 

ELECTRIC  COnPANY 

General  Offices; 

S27-S31  West  34th   Street.  New  York. 

Chicago  Office:  Fisher  Bldg. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"MARVEL    OF    MECHANICAL -SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO   TRY    THEM. 

HIPWELL  MIMFC.  CO. 

ALLEGHENY,      PA. 


W.    N. 

MATTHEWS 

AND 

BROTHER 


SOS 

Carieton 
Building 
St,  Louis 


A  Worm's  Eye  View  of 

8TOMBAUCH       GUY      ANCHORS 

THEY  WORM  THEIR  WAY  IN  LIKE  A  CORKSCREW  INTO  A  CORK 


'ACME  '  COMMUTA  TOR  ^M     | 

COMPOUND-      .  ^^/ 


)    J.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

ahaolutely  prevents  vparklne  or  cutting.    One  stick  of 
"Acme"  is  equal  to  "ne  gallon  of  oil  for  lubricating 
commutators.    Free  gampie.    AGENTS  WANTED. 
60c  per  Stick.        85.00  per  doz. 

I.J.  Egan  Sole  Mfg.,     683W.OhloSt.      Chicago 


THE 
/7ff/f5C0NDm  CaWPJ!!^ 

Works  ..FRiNCPALOrf.ci;  OR  ANGEBURG,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHTiN  THEORY RIGHTmPRACTICE RIGHT, nPRICE 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  Yorl(. 
Coltz  Engineering  Co.,  Chiicago. 


,  ''MANROSS''. 
HAIR  SPRINGS 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  ot  all 
kinds.  Send  for  catalogue  acd  discounts. 


Motor  starter  with  Automatic  Release. 
Manufactured  under  our  own  patenla. 


UNION      ELECTRIC     MFC.     CO., 

Milwaukee,    Wis. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatherprool  Wire. 

Slot  ■  Burning  Weatherproof 

and  Meal  fire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  L 
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l-VASTEO,  FOB   SAliE    and 

similar  1VA5JT  COLUMST  advertise- 
ments (50  zuords  or  less),  ^f.jo  an 
inseytion;  additional  zuords  jc  each. 
FOSITIOBf  ^'ASTTED  advertise- 
ments [JO  zL'ords  or  less),  ^i.oo  an  in- 
sertion; additional  zuords  2C  each. 


WANTED. 


Three  experienced  incandescent  lamp  sales- 
men, by  an  old  and  well-established  company 
not  in  tbe  trust.  Applicants  will  please  state 
age,  experience  and  salary  wanted.  Address 
BOX  199,  care  Western  Electrician,  510  Mar- 
quette Bldg..  ChlcaiTo. 


WANTED. 


Bids  for  the  street  lighting  of  tbe  City  of  Pana 
for  83  arcs  will  be  received  bv  the  Citv  Clerk 
until  May  30tb.  M.  D-  ALEXANDER,  Chair- 
man Light  Committee. 


WANTED. 


By  an  Electric  Light  Company  rear  Chicago, 
a  foreman  experienced  in  the  installation  of  un- 
derground conduit  and  electric  subways.  Ad- 
dress BOX  349.  Western  Electrician,  510  Mar- 
quette Bldg.,  Chicago.  111. 


WANTED. 


Right  parly  for  manager  of  branch  office 
(macbinerj-  line)  forming  throughout  the  west- 
ern states.  To  such  a  party  a  good  salary  and 
commission  is  offered  if  "able  to  purchase  a 
small  interest  in  shape  of  gold  bonds,  held  by  a 
prominent  trust  company.  Fine  opportunity. 
Fullest  investigation.  Address  BOX  348,  cafe 
Western  ^^Electrician.  510  Marquette  Bld^., 
Chicago,  til. 


WANTED. 


40  to  50  K.  W.  direct-connected  unit.  Must 
be  standard  make  in  first-clnss  condition  and  a 
bargain  for  spot  ciish.  Address.  McGUlRE  A 
COBB.  Hotel  Warner,  33d  St.  and  Cottage  Grove 
Ave..  Chicago. 


FOR    SALE. 

An  Electric  Light  Plant  in  a  prosperous  Pa- 
cific Coast  city  of  4,000  inhabitants.  Gross 
receipts,  Sl'-iOO  per  month.  Fuel  from  mill  at 
53.00  per  dav.  Address  BOX  350,  care  Western 
Electrician.  510  Marqiietts  Btdsr..  Chicago. 


FOR   SALE. 


Electric  Light  Plant  situated  in  county  seat 
close  to  Chicago.  Population  5.000.  Long 
franchise  and  city  contract.  No  competition. 
This  is  a  monejr  maker,  and  business  can  be 
largely  increased.  For  particulars  write  or 
call  on  GEO.  P.  TOWNSEND,  care  General 
Electric  Co..  Chicago,  111. 


FOR  SALE. 

Owing  to  a  change  of  system  from  direct  to 
alternating,  we  offer  bargains  in  following: 

About  40  desk  and  ceiling  fans,  220  volts,  all 
standard  makes,  in  tine  shape,  some  having 
been  used  but  two  mouths. 

One  Weston  Portable  Voltmeter.  2  sca'es,  0-150 
and  0-5  volts  with  pole  changing  switch. 

One  Weston  Portable  Ammeter.  0-50  amperes, 
both  in  line  shape  and  recalibraied  a  few 
months  ago. 

Lot  of  110  and  220  v.  A.-B.  enclosed  arc  lamps. 

Lot  of  220  V.  Thomson  meters. 

One  45  k.  w.  Edison  220-volt  generator 

One  40  k.  w.  Detroit  generator. 

One  25  k.  w.  Northern  multipolar.  350  r.  p.  ra., 
fine.  All  generators  have  Kelf-olliug  bearings, 
are  compound  wound,  and  in  first-class  con- 
dition.   Address  for  prices,  terms,  etc. 

THE    EL    REXO    LIGHT    AND    POWER    CO. 
El  Reno.  Oklahoma. 


FOR  SALE. 

A  completely  equipped  electric  light,  jiowur 
and  heating  plant  in  a  city  of  2,500  inhabi- 
tauts.  Incorporated  under  the  laws  of  Illinois. 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  in- 
creasing its  list  of  consumers.  Parties  owning 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  takinE;  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  i)lant  invited  at  any  time.  Address 
BOX  351,  care  Western  Electrician.  610  Mar- 
quette Building.  Chicago.  111. 


"Practical  and  to  the  Point" 

IS  ALL  THAT  NEE0  BE  SAID  OF 

THETELEPHONE  HAND-BOOK 

By  Herbert  Laws  Webb. 

160    Pages,    133    lUustrations, 
Cloth,    Price    $1.00. 

The  book  for  those  interested  in  telephony. 

ELECTRICIAN   PUBLISHING   CO., 

510  Marquette  Bldg., 
CHICAGO. 


"The  Nation's  pleasure  ground  and  san- 
itarium."—Dayirf  Benmtt  Bill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Adi- 
rondack Mountains  are  full  of  fish; 
the  woods  are  inviting,  the  air  is 
filled  with  health,  and  the  nights 
are  cool  and.  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of 
the  "Four-Track  Series,"  "The  Ad- 
irondack Mountains  and  How  to 
Reach  Them;"  issued  by  the 

NEV  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
if-ls.  General  Passenger  Agent,  Grand 
Central  Mation.  New  York. 


NEW  PRICES 

New   net  prices  od  all  goods  contained  In 
our  550-pQge  catalogue  No.  14.    Send  f«r  It. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


THE  TELEPHONE  HAND-BOOK 

RY 

HERBERT  LAWS  WEBB. 

Price  $1  00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PUBLISHED   BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  alO  Marquette  Building.  Chicago. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  General  Electric  3-phase. 

1-120      •■ 

1-75        *'        Westlnghouse  2-pha8e. 

250-VOLT  GENERATORS, 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      ■•       EddyM.  P. 

125-VOLT  GENERATORS, 

1-12S  K.  \V.  Western  Electric  M.  P. 
Immediate  shipment. 


RUBBER   IVI/V-rS 

FOR    SWITCHBOARDS. 

261  Washington  St..  NEWARK,  N.  J. 


NORTON 


Ammeters  and 
Voltmeters 


Hig-h-Grade  Instruments  at  Moderate  Cost. 

Write  for  Circular  and  Price  List. 

The  Norton  Electrical  Instrument  Co.,  Sm^iil^iSm? 

Agents. -Kohler  Bros.,  Chicago,  III.:  Newman-Spranley  Co..  New  Orleans, La. 


DIRECT  CONNECTED  UNITS 

FOR  LIGHTING  AND  POWER 

PURPOSES 


One  500  K\v.  General  Electric  13200  volt.  25  cycle,  three  phase  alternator  type 
A.  T.  B..  class  28-500-107,  direct  connected  to  Rice  <&  Sargent  cross  compound 
engine  with  marine  engine  driven  exciter,  generator  panel,  exciter  panel,  con- 
denser and  piping. 

One  200  Kw.  General  Electric  2300  volt.  60  cycle,  three  phase  alternator  type  A. 
T.  B.,  class  36-200-200,  direct  connected  to  19x20  Russell  engine. 

One  200  Kw.  Westinghouse  220  volt,  25  cycle,  three  phase,  14  pole  alternator,  speed 
214,  direct  connected  to  17^x21  Buckeye  engine  with  exciter  and  switch- 
board.   In  excellent  condition. 

Two  150  Kw.  Westinghouse  2200  volt.  60  cycle,  single  phase,  28  pole  alternators, 
speed  217,  each  direct  connected  to  12-20x14  Harrisburg  standard  tandem 
compound  engines. 

One  75  Kw.  General  Electric  110-125  volt  6  pole  generator,  speed  270.  direct  con- 
nected to  11x12  Fisher  four  valve  engine. 

One  60  Kw.  Eddy  type  G,  125  volt.  4  pole  generator,  speed  280,  direct  connected 
to  13x^12  Buffalo  Forge  engine,  brand  new. 

One  50  Kw.  Commercial  125  volt.  6  pole  generator,  speed  275,  direct  connected  to 
8^-13x12  Armlngton  &  Sims  tandem  compound  engine.  In  use  less  than 
one  year. 

One  50  Kw.  Eddy  type  G,  125  volt  4  pole  generator,  speed  275,  direct  connected 
to  13x12  Harrisburg  Ideal  engine. 

One  25  Kw.  General  Electric  110-125  volt  6  pole  compound  wound  generator, 
speed  305.  direct  connected  to  9!ixlO  Armington  A  Sims  engine. 

Two  25  Kw.  Westinghouse  250  volt  6  pole  generators,  each  direct  connected  to 
9x10  Ball  &  Wood  engine. 


Direct  Connected  Railway  Units,  Belted  Generators  J. 

Alternating  and  Direct  Current,  Engines,  Boilers,  etc.  .|. 

T 

Send  for  Latest  Bulletin  •!• 

CHARLES    E.    DUSTIN  ICO.     [ 

T 

I  I    BROADWAY,    NEW  YORK  'j- 


WORKS    QUtCK    ANO    CA 


ATc.  Established  ts  years.  So 


T5    LUSTER.   MOLDS    OLD  TRADE    AND    HAKES 


U.S. METAL  POLISn 


DENTS   AI|)D  DEALERS     ALL    OyER     THE 


IpDLISHES  ALL  METALS. 


-I  I    GeD.W  MofFMAN  I 

ZSS.E.WaskingtonSt.  iHOiaNAPQLIS.lNDi 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse.  400  E.  P.  M. 

20  H.  P.  Eddy,  1460  R.  P.  M. 

7H  H.  P.  General  Electric,  900  R.  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

SM  H.  P.  Paragon.  lOOOR.  P.  M. 

2  H.  P.  General  Electric.  1025  E.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P.  M. 

lY,  H.  P.  General  Electric.  1800  R.  P.  M. 

1  H.  P.  Lundell,  1200  R,  P.  M. 


25  H.  P.  Crocker-Wheeler,  750'R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  l.TSO  R.  P.  M. 

10  H.  P.  Simpson.  2000  B.  P.  M. 

7i4  H.  P.  Crocker- Wheeler.  1575  R.  P.  M. 

7«  H.  P.  Card.  775  R.  P.  M. 

6H.  P.  C.&C.  1030  R.  P.  M, 

5  H.  P.  Westinghouse,  1050  R.  P.  M. 

5  H,  P.  C.  &C.  1600  R.  P.  M. 

3  H.  P.  Jenny.  1600  R.  P,  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnocii  Block,  CHICAGO. 


Like  Finding  Money. 

Sa\  e  your  scrap  copper,  brass  and  platinum,  etc.,  and  send  them  to  us.  We  pay  the 
highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder,  pig 
lead,  ingot  copper,  spelter,  etc.     It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280^ 

'^^sToVTorArKrcii"''''       OPEN    DAY   AND    NIGHT.       °iro^ort%%iizv: 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptiTe  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  I2th  Street  and  Park  Row  (Lake  Front), 
Cbicaso  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
.  nearest  ticket  agent,  or  write 

JAS.C.POND.Gen'IPass.Agt.,Milwaukee,Wrs 


Bullock  Electric  Manufacturing  Company 


CINCINNATI,  OHIO,  U.  S.  A. 


Radial  DriU  Driven  by  BuUocli  Type  "N"  Motor. 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


a^rrer\ 


Ahernaior 


Simple  as  a 

GRINDSTONE 

Sparkless  as  a. 

WATER  WHEEL 


We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


'^RENl^CTfilcjp.6. 


Sa.nd\jsky,  O. 


a 


LAKE  SHORE  SPECIAL 


:!• 


STON  CONVENTION 

of  National  Electric  Light  Association,  meet- 
ing May  24,  25,  26,  27,    Hotel    Vendome. 

-  For  the  exclusive  use  of  delegates,  supplymen  and  their  friends 
who  will  attend  the  above  meeting,  the 

Lake  Shore  and  Michigan  Southern  Railway 

IN    CONJUNCTION    WITH 

New  Yoric  Central  S  Hudson  River  R.  R. 


will  provide  a  train  of  special  sleeping  cars,  which,  with  dining  and  buffet  library  cars,  it  is  proposed 
to  run  as  the  first  section  of  the  New  England  Express,  leaving  Chicago  at  2  p.  m.  Sunday,  May 
2 2d,  arriving  Boston  at  5  p.  m.  Monday. 

To  enable  us  to  provide  desirable  sleeping  car   accommodations  for   you,   please  advise   us  as 
early  as  possible  what  space  you  will  require. 

A  rate  of  one  and  one=third  fare  for  the  round  trip,  on  the  certificate  plan,  has  been 
authorized  for  this  meeting,  which  will  also  be  available  leaving  Chicago  as  early  as  May  20th, 
and  good  returning,  leaving  Boston  not  later  than  May  31st.  Applications  for  sleeping  car  reserva- 
tions (which  should  be  made  early)  or  any  additional  information,  may  be  addressed  to  L.  F.  Vos- 
burgh,  G.  A.  P.  D.,  180  Clark  Street,  Chicago,  or 
P.  S.  — "First  come  first  served"  on  the  "lower"  berths.  C.  F.  DALY,  Chief  Asst.  Gen.  PaSS.  Agt.,  Chicago 
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The  Palace  of  Electricity 

at  the   St.   Louis   Exposition   is  the  most 
interesting  department  of  the   big    show. 


Visitors  declare  the  AUTOMATIC  TEL= 
EPHONE  EXCHANGE  installed  by  the  Auto= 
matic  Electric  Company,  of  Chicago,  in  Sec= 
tion  24, 10  be  the  piece  de  resistance  of  this 
grand  collection  of  electrical  devices. 


Pay  a  visir  to  the  "cussless,  Wjitless,  out-o'- 
orderle^s,  girlless  telephone"  while  at  the 
Fair. 


'I' 


^ 


4> 


* 


^4,^=^^l».f.4=§.4.=^44«-M=#*#####*#44«l»##''# 


JBdWARDS  ^^pCo 


TheR.  E.-A.  L  Monitor  Bell. 

^..-^V-    .        (Patented.)  | 


Hammer  rod  Bapport*d  In  two  placee  I 
and  thrown  fltraignt  out  and  in  lij-  the  I 
armature,  striking  (rongoiilnalde.near  J 
edge,  thua  glvinp  a  full,  clear  tone,  I 

AH  springs  made  of  i'hoapbor  Bronze! 
and  so  formed  tliat  there  is  least  poa- 1 
slble  otralti.  I 

Contacts  are  platinized,  adjuatmpnt  Is  I 
made  by  pressure  onthestandaid  which  I 
eupportaone  contact.  No  screws  frnuta  \ 
being  used  tn  the  adjustment,  bell  does  I 
not  get  out  of  order  bj'  operation . 

Ordinarl  y  the  weak  point  la  the  pivot, 
the  unreliable  one  the  adjuiiting  screw 
and  nut.  As  these  defects  have  btenel.m* 
Inated,  this  bell  will  stand  hard  u:<age   I 
and  operate  under  adverse  conditions. 

The  hammer  entirely  concealed  by  I 
gong  and  cannot  be  tampered  with. 

It  la  especially  adapted  for  use  on 
street  cars,  as  In  uddltlun  to  the  advan- 
tages mentioned,  it  is  dust,  insect  and 
moistui  e  proof. 

WESTERN  ELECTRIC  COMPANY, 

GCLLINQ    AQCNTa, 


^EwYo»K  Hy 


THE 

Hartford  Time  Switch 

A  njechanically  operated  svviicii,  wblch 
turns  lights  ON  at.d  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    Mechanlcilly    as    well    as   Electrically 


Showing  double  doors,  Seth  Thomas  elgbt-dav 
mivement.  auslUary  cat-out,  aaxlllarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  hou.-e  hall  lights,  motors,  batter- 
ies, burglar  alarms.     ;:    10.  20.  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
CoQsalt  US  regardioE  any  reqalrements 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St..  HARTFORD,  CONN.,  U.S.A. 

New  York  CUy : 

A.  Hall  Berry,  97-9i|-10l  Warren  Slreet 

London,  England: 

Verilys,  Lid.,  31,  King  Slreet.  CovenI  Garden,  S.  W. 


We  introduced  successful  4-pafty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERCY 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


^Bb 


M.KUEIN    &  SON. 

Send  2c  stamp  for  new  catalosne  No.  6  of 

KLEIN'S     TOOLS 

For  Electrical  Workers 
and  Lino  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  SI.,  Chicago.  Ill 


ELECTRIC  MOTOR  I 

TheRlENCO  motor  nina  at  high 
speed  when  connected  to  one  cell 
oralmoat  any  kind  of  battery,  it 
rotatPB  in  either  direction  and  is 
reversed  »  1th out  chanRluB  con- 
nections. HiH  atted  with  KPOOTpd 
pulley.  Price  fiOceiitP;  poat- 
agi-'undpiiLking  15  cents.  I 

Ithica  Electric  Novelty  Co. 
Box  49,  Ithaca,  N.  Y. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOn  ANY  SIZE  EXCHANGB  AM,  'VE 
ASK  IS  YOUIl  KKQUEST  Full  BASIPI.E 
ANO  (iOOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison  and   Clinton.      Chicago,  U.  S.  A. 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.     AUSTIN     A    OO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HVSULATED  WIRE  &  CABLE  CO., 


WORKS:  liyonne,  N.J. 


114.11«  I.IBERTV  STREET,  K.  Y. 


CHAPMAN 

iLIGHT^aNCr  AHRE5TER 

|i  FDTl 

[Telephone  &TEbEGRAPH  Lim£S 

soxA  Ei-EcmrcCo.. 
iiPAr£>nn>  karch  a,  1903, 


MOON 

TERMINAL 
HEADS 

With 

Carbon  Arresters 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  chic«g 


We  are  the  originators  and  builders  of  the  Underground  System  of  Steam  Distribution  for  the  utilization  of  exhaust  steam  from 
Electric  and  Power  Plants  for  heating  purposes.  ^  250  Plants  in  successful  operation.  We  have  the  only  Meter  System,  jt  Also 
manufacturers  of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Economizing  Coils, 
Separators,   and  a  full   line  of  steam  fitters'  supplies.        ^  ^-t  ^  ^  ^        Write  for  pamphlet  and  price   list. 


Americ^iv  District  Ste^titv  Compacny 


/^S/VT;oA/  Wester/v    F-L'£cTR/r/AW- 


LOCKPORT,    N.Y 


CHICAGO      ILL. 
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WESTERN     ELECTRICIAN 


IS 


The  Exposition  Buildings  a.t  St.  Louis 
ivill  be  Equipped  ivith      .     ,     .     ,     . 


KELLOGG  TELEPHONES 


The  ONLY  Telephones 
which  will  be  used 
at  the    Exposition.  .  . 


Write  us  for  our  latest  Bulletins,  No.  8  and  No.  9.     You  will  find 
them  full  of  interesting  information. 


ADDRESS  ; 


Kellogg  Switchboard  and  Supply  Co., 

Qreen  and  Congress  Streets, 
CHICAGO. 


Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Building;, 
PHILADELPHIA. 


THE  FIRST  COST 

Some  people  when  buying  switchboard  apparatus  look  at  the 
first  cost  with  both  eyes  wide  open,  but  look  to  the  future  with 
one  eye  lialf  open. 

The  old  saying  "penny  wise  and  pound  foolish"  is  usually 
proved  to  such  parties  in  a  way  they  don't  like— of  course. 


The  first  cost  of  our 


Generator  Gall  Visual  Signal 

is  somewhat  higher  than  an  ordinary  or  self-restoring  drop.  It's 
reasonable  that  it  should  be.  The  additional  first  cost  takes  care 
of  the  future.  Gives  as  rapid  service  as  any  lamp  signal  sys- 
tem and  not  half  as  complicated.     Each  signal  self-contained. 

Let  us  know  your  requirements 

We  k7iow    we    can    interest  you 

Stromberg-Carlson  Telephone  Mfg.  Co. 

Sales  Department 

CHICAGO,  ILL. 


General  and  Eastern  Sales  Office 

ROCHESTER,  N.  Y. 


PUBLIC  NOTICE 

is  given  that  the  license  to  manufacture  under 
the  patents  of  the  Rolfe  Electric  Company, 
heretofore  held  by  the  American  Electric  Fuse 
Company  of  Chicago,  has  been,  and  is,  revoked 
and  said  Fuse  Company  is  no  longer  authorized 
to  manufacture  any  of  the  protective  devices 
or  apparatus  invented  or  owned  by  Charles  A. 
Rolfe,  or  the  Rolfe  Electric  Company,  and  any 
corporation,  firm  or  individual  purchasing 
self=soldering  heat  coils  or  other  devices 
covered  by  our  patents  from  any  one  other 
than  Frank  B.  Cook  or  his  agents,  render  them= 
selves  liable  to  suit  for  infringement  of  patent. 

Frank  B.  Cook,  240  W.  Lake  Street,  Chicago, 
now  has  an  exclusive  license  to  manufacture 
and  sell  all  self=soldering  heat  coils  and  other 
circuit  protecting  devices  and  apparatus 
covered  by  our  patents  and  applications  for 
patents,  as  well  as  any  devices  of  that  kind, 
which  may  hereafter  be  Invented  by  Charles 
A.  Rolfe  or  owned  and  controlled  by  the  Rolfe 
Electric  Company. 

ROLFE  ELECTRIC  COMPANY 

May  6th,  1904  By  CHARLES  A.  ROLFE.  President 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  ADTD  JIJNCTIOM  BOXES, 
SWITCHBOARDS,   PABTEL    BOARDS,   SWITCHES,   ETC 


Our  Auiomaiic  Telephone 

installation  at  the  St,  Louis  Exposition 
is  the  most  remarkable  electro-me- 
chanical exhibit  at  the  big  shoiv.  You 
ivill  find  it  in  the  Palace  of  Electricity^ 
section  24.  Inside  this  great  palace 
<we  have  built  a  little  palace.  You 
are  cordially  invited  to  call. 


Automatic  Electric  Co., 


CHICAGO,  u.  s.  A. 


i6 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


Oj^/vrborn   tDRvjo  &  OHEiviioAi^  \aaork:s> 


r  20  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


E^~niXON'S     BAR.     BELT     DRESSING 
meets  every  demand  of  the  mechanic  for  faandiness,  and  of  the  o^vner 
for  a  dressing  that  will  slop  slipping  and  not  injure  leather, 
1        Booklet  USE  tells  it  ail. 

JOSEPH  DIXON  CR.UCIBLE  CO.,  .  -  JerseylClty,  N.  J. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  OVSOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the   Highest  Award  at 
the  Pan-American  Exposition. 

Il  will  produce  as  good  a  com- 
merctall'ght  as  tbat  of  an  auto- 
matic steam  engioe,  either  beli«d 
or  direct-connected  generator. 
Simple,  Economioal  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

'  CHICAaOHEIOHTS,  ILL. 

AGE>XIKS  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway.  New  York. 

MacKay  Engineering  Co..  100  Boylston  St..  Boston. 

Strong,  Carlisle  A  Hammond  Co.,  Cleveland. 


EFFREY^urK'ffDREDlS 


FOR  C^rALOGUE, 


THE  JEFFREY  MFG.  CO. 
COLUMBUS,  OHIO. 


^ 


I  FIBRE- GRAPHITE  r 
COMMmTOR.M 


1  There's  No  Friction 

with  the  Fibre-Graphite  Commutator  BniBb. 
Being  go  percent,  pure  graphite,  ll  inaurca  low 
rcBlBiance, DO  sparlciog  under  a  varying  load, and 
longer  wear,  TLere  it  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  ec»: 
Domic  brush  oa  the  market.     Send  for  price  litt, 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SI55  Wakefield  SI..Geriiiantawn,  PttlLADELPHIA. 


THE  WILLBAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 


FOR  ELECTRICAL  PURPOSES. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 


. -_u_,P_  I  New  York,  George  F.  Woolston,  29  Broadway. 
'*^^"^'^*  I  Birmingham,  Ala.,  W.  H.   Hume  &,  Co.,  Woodward,  BIdg. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


Gas  and 

Gasoline 
Engines 

Competitive  tests  have  estab- 
lished  the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  i^ower  is 
obtained  from  a  minimum  of  fuel,  the 
cost    averaging  S  of  a  cent  an  hour  for  each  horsepower. 
Ste^tlonarv  Cnglnes  .  .  2  to  100  H.  P. 

Porta-ble  Er\ginos  -  -  .    8  to     10  H.  P. 

Our  new  Illustrated  catalog  should  be  in  the  hands  of  every  power  user.    Write 
to-day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WORKS 

252   River  Street  -  -  -  Larksitig.  Mich. 

No .  liMi 


HANSON  &  TUNELIUS  MACHINE  CO. 

DoBlgDerB  and  BnllderB  of^— 

Insulating,    Cabling 

and  Special 

MACHINERY  FOR  ELECTRICAL  PURPOSES. 

232-234  S.  Clinton    St.,   Chicago, 


send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


REG.TRADE MARKS  Jhe  Rhosphor  BRONZE  SmeltingCo.Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHiA. 

ELEPHANT  BRAND  PHOSPHOR-BRONZE'' 

'        1NGOTS,CASTINGS,W1RE,RODS,SHEETS,ETC. 

^'AaasLi^'uTn^'  — DELTA   METAL 

X\  CASTINGS,  STAMPINGS  "nd  FORCINGS 

^  ORIGINAL  AND  SoleMakersintheU.S. 


SAMSON  TURBINE 

The  illustration  shows  tbie  large  NIAG.IRA  design,  HORIZONTAL  SHAFT  TURBINES  recentlT  installed  bv  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  i  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage,  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  ft H 257  r.  p.  m 1750 95* 730* 

213  ft % 257  r.  p.  m 3000 95* 856* 

213  ft Full 257  r.  p.  m 3500 95% 815* 

These  results  bave  never  been  equaled  by  any  turbine  of  the  Horizontal  Stiaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  Insla-led  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  offices.     These  turbines  are  all  fitted  wlthourSAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &    CO.,         sprincfield,  ohio,  u.  s.  a. 
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'  ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 
Electric  Plants.     Results  Guaranteed.'      u-y 
r^    SUITE   i:">39.  IIABQCETTE   BLDG,,    CHICAGO    W 
?1       >F,\V  VjjKK  OFFICL:  Til  TRANSIT    BI.Ln;     '  M 


'  CHAS.  L.  BROWN    STUAKT  H.  BROWN 

President  Sec'y  and  Treas. 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,    355  Dearborn  Street  | 
CHICAGO 
Telephones  Harrison  3698,  Automatic  3c 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hvdraulic  Plants. 

Examinations  aud  Reports. 

New  York  Lie  Building.      -      CHICAOO,  ILL. 


H.  J.Minhlnn 
Sec.andUen'lSiip't. 

General  Engineering 

Cr»       Twit  Consulting  End 

\j, ,     ±  nr,    ContractingEnglneers. 
Telephonea.ElectrlcLight.PowerTranBinlsaion 

Suite  U12. 135  ADAilS  ST.,  CHICA  GO. 
Long  Distance  Teleptioi^e  Central  478. 


Humphrey,     Henry    H.,  ] 
CONSULTING  ENGINEER. 

Central  Lighting  Stations, 
Electric  Power  Transmissioa. 
Suite  1305,  ::hemical  Bldg.,      ST.  LOUIS.  J 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Bnildin^ 

CHICAGO. 


RUEBEL-SCHWEDTMANN- 
WELLS, 

CONSULTING.  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building. 
ST.  LOUIS.  U.  S.  A. 


^    SQUIRE  ELECTRIC  CO.? 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY.  MO. 
Consulting,  Designing  and  Supervising 

Engineers. 
Plans  and  Specilications  Furnished. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

PtanB,  Spedflcatlons  and  SaperrlBioa  of  In- 
stallation of  complete  telephone  pl&atSt 
Special  Reports  on  Telephon© 
Propertlea  and  Apparatus. 

I  411  Electrical  Bldg..  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION! 

in  this  "Directory"  enables  engi-  [ 
neers  to  keep  before  all  possible  [ 
customers. 


BRYAN,  WILLIAM  H. 

M.  Am.  Soc.  M.  E., 

Consulting  Mechanical  and  Electrical 
Engineer. 

Linfoln  Trust  Building,  ST.  LOUIS. 


HORNADAY,  J.P.  &   Co. 

SUITE  II08   TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAFLWAV.    LIGHT, 

TRACTION.  INDUSTRIAL  AND  MINERAL 
PRuI'LRTLfcS  BOLGHT  AND  SOLD 


Long  Distance  Plione  Central  2418. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 

Specialties— Central  Station  HeatlngPlants, 

Water   Worics  Steam  Flanta,  Electric  Light, 

Gas  and  Street  Railway  Plants. 

X220-21  Marquette  Building,    CHICAGO. 


Telephone  Main  3123. 

WILMERDING.  C.  H. 

CONSULTING  ENGINEER 
lino  Old  Colony  Bldg.,  CHICAGO. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRB 

AMERICAN   INSTITUTE   9P   CLECTRICAL   ENGINEERS 

AMERICAN   SOOIETY    OF    MECHANICAL     ENGINEEnS 

AMERICAN    SOCIETY   OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIB. 


■V/,      TH,*^ 


■yy 


*wL<_^C.        ^^--»-t.'».r_X_/      ^ . 


Ml  A   I    nl  E  FOR 

A I      BiVipi  ELECTRICAL 

Vl     A    t    E  PURPOSES 

Alii    I    r  PLAIN  OR 

wlBf^  I    h  ENAMELED. 

THE  MONSON  BURMAH  SLATE  CO. 

PORTLAND,    ME. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


The  Place  to 
Found  a  Colony 


Are  you  looking  for  a  place  to  found  a  colony — a  little 
haven  far  from  the  noise  and  bustle  and  nerve-racking-  com- 
petition of  the  city,  where,  surrounded  by  your  friends,  you 
can  put  into  practice  the  doctrines  you  believe  iny 

If  you  are,  you  should  investigate  Arkansas.  Land  is 
cheap  there — $5  an  acre  and  up.  The  soil  is  rich  and  rain- 
fall abundant.  Grapes,  pears,  peaches  and  apples  grow  as 
nowhere  else.  Cotton  is  profitable.  There  is  money  to  be 
made  in  hogs  and  poultry.  A  great  deal  of  the  State'  is  well 
wooded,  offering  a  good  field  for  small  factories — spokes, 
hubs,  wagon  tongues,  oars,  etc.  The  country,  especially  the 
western  half  is  not  very  thickly  settled,  and  so  it  is  quite  an 
easy  matter  to  find  a  tract  of  land  w'here  ten,  twenty  or  thirty 
families  can  settle  in  a  body. 

Almost  all  of  Arkansas  is~or  at  one  time  was — covered 
with  timber.  The  country  west  of  Little  Rock,  traversed 
by  the  Rock  Island  System,  is  hilly  and  broken,  and  for 
that  reason  is  not  particularly  adapted  for  ordinary  farming. 
The  hardwood  timber  still  stands,  and,  in  many  cases,  its 
value  is  greater  than  the  price  of  the  land. 

Lands  having  a  southern  exposure  are  excellent  for 
grapes.  They  ripen  early,  and  are  it  is  claimed,  as  good  as 
any  in  Europe. 

-  The  Rock  Island  System  is  anxious  to  increase  the  popu- 
lation of  Central  and  Western  Arkansas,  and  will  gladly  ren- 
der any  assistance  in  its  power  to  those  who- are  interested. 


Rocklsiand 
System 


JOHN  SEBASTIAN, 

Passenger  Traffic  Manager, 

CHICAGO. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.woRC 


ER     CO. 


I  KOSS    MICH. 
L'ANSE 
MUNISING      •■ 
ONTONAGON 
INER.WIS 
3ESHT100     •• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICAGO. 


WISCONSIN  TIMBERand  LAND  COMPANY 

Cedar  Poles  and  Posts 

MATTOON,  WIS. 


Not   how   Cheap,  but   how   Good 
Large   Stock,  Quick  Shipments 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constanllj  on  Hand 


Poles 


CEDAR  POLES 

THE 

Vaieniine-Ciark  Co. 

234-   La    Salle   Street,   OHICAOO 

YARDS: 
PInoonnIng,  Mloh,      i      Grmmn  Bmy,   WIm.  Maw  Latidon,    IVI*< 


iifimi% 


WHITE  CEDAR  POLES 

Hall  L.Brooks 

TOMAHAWK,WIS. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  8D  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR 

H.  M,  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continuous  baking  at  180"  F. 
wili  not  malie  it  brittle.  Water  repeiient.  Oil  proof. 


THE  STERLING  VARNISH   CO., 


Pittsburg,  Pa. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

General  Offices:    Century  Building 

NEWARK,   N.  J. 
OVER  20.000  MILES   IN    USE 

Highest  Award  at  Paris  Exposition.  1900.  Buffalo,  1901 


without  bcre.vs  to  loosen. 
of  time  lool<ing  for  screws  or  screwdriver, 
ping  of  shade  from  loose  screws. 
Our  improvements  apply  to  our  Sockets,  Wall  Sock- 
ets and  Rosettes  All  of  our  goods  up  to  standard. 
"Ttie  Proof  of  the  Pudding. etc."  To  try  them  is  to  itl<e  them 
and  buy  them— our  past  experience  with  present  patrons 

CATALOGUE    FREE 

JHE  YOST  ELECTRIC  MFG.  CO.,      TOLEDO,  OHIO 


YOST  SOCKETS 
AND  SPECIALTIES 

A  Soft  Snap-That's  All 


And  you  have  the  best  device  for  locking  Socket 
Cap  and  Shell  together  ever  made. 
Simple,  substantial 
and  without  vibration. 
Four  point  fai^tening, 
Easy  to  adjust.  No  loss 
No  tip- 


STCflLINQ     SPECIAL 


DO   YOU? 


BUY      LAMPS-OR*BUY      CANDLE       POWER 


16 


(THIS   LAMP) 
I  AVERAGES  i 


12 


THESTEHLING  ELECTRICAL  MANUFACTURING  CO. 

rttw  voHN.  N.  T.  WAHOEN.  g.  Chicago,  >li. 


HCCULAH      T*PE 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.W.  toSOOK.  W. 

This  t'-ansformer  represents  tbe  latest  Improve- 
ments Id  transformer  construction;  made  in 
three  types;  multi-coil  construciton;  ventilaled 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies; lilsh^r  efficiencies  togethenvith 
loiver  temperatures  than  have  hereto- 
fore been  attained  are  snaranteed. 

Ca'alogrue  jusi.  l*-:sued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

crawfordsville, 
indiana,     u.s.a. 


Crlmshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  Inspection  and  cany  the  above  TRADE-MARKS  on  our  tags.    Wealsomanutaclnre  Crimshawand  Competition  Tapes  anii  Splicing  Compound*. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

branches:  ^,„<j,"J,^Aao-s^ 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St..  New  lorlc 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 
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CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  lO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

.Write  (or  Delivered  Prices. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  lengih.  Also  ALL  HKART 
cross  lies,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  caa  furnish  100  or  100,000  promptly.  R.  R.  Akers,  Manager' 


LEWIS  LUMBER  (Si  MFG.  CO.. 


Ha-ttlesbvirg,  Miss. 


MICHIGAN 


i:CEDARPOlES 

All  Lengths ANt>sizES 


WESTERN 


A  sample  carload  of  our  ties  has  led  to  many   nice  orders  and  to  "repeat" 
orders  tlie  next  year  as  well, 
if  nothing  else,  that  means  reliability  to  a  pretty  decent  degree,  doesn't  it? 

MALTBY  LUMBER  COMPANY,  509  Plienix  Blocic,  Bay  City,  Michigan 

Pittsburg  Agents:  TIPPER  &,  PATTON,  509  Bessemer  Building. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARD4-  i  'DAHO. 

1  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 
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ESTABLISHED    /862  I  i>i<^  >!f 

WM.  MUELLER  COMPANY      ""^^^ 

1211-12-13  MARQUETTE  BLDG  CMICAGO. 

EieMT    DISTRIBUTINS     YARDS 


if  ' 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       Sstlsfsotlan        Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, wbera  we  load  In  forty-elgbt  houn  from  the  time  we  have  your  order. 

PACE  &  HILL  CO.   'S?SN'ETp'o^ur.!S?Nl!' 
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Idaho  Cedar  Poles  I 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


S       TIES 


POLES 


W.  C.  STERLIK&  &  SON, 


MONROe,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  yeara 


TIES. 


YARDS  -  men  OULUTH.AUMN.-  PLOOOWOO,  MiNN.  •  WELLERS.  WINN. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


THE  PORTER  CEDAR  CO., 


POLES,  TIES,  POSTS. 

We  want  your  Inquiriea  always. 


SAGINAW,    MICH. 


PRODUCERS. 


MICHIGAN   WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chlcag:©. 
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ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO.,  "°B?ilsr  CHICAGO. 


ELECTRICITY  FOR  ENGINEERS. 

Latest  Edition,  Now  Published  in  One  Complete  Volume,  424  Pages,  Profusely  Illustrated. 
Just  the  Work  for  Engineers,  Electricians,  Dynamo  Tenders,  etc. 
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Conditions  of  Burning;  Arc  Lamps;  Regulating  and  Cut-Out  Mechanism;  Action  of  Current;  Clutcli 
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SOMETHING   NEW 


IIM     IVI 


EIRS 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO.. 


LA  FAYETTE,  IND.,  U.  S.  A. 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


Mailed  anywhere  on 
receipt  of  pric«  .  .  . 

![    No   technicalities. 


TYPE  K 
FOUNDATIONS 


The  success  and  popularity  of  our 
Type  K  single  phase  integrating 
induction  Wattmeters  has  been 
won  by  uniform  good  behavior 
in  long  service. 

This  means  permanent  accuracy 
of  registration  of  light  loads,  full 
loads  and  over  loads,  either  in- 
ductive or  non-inductive. 

The  ease  with  which  the  Type  K 
is  changed  for  operation  at  different 
frequencies  is.notable.  It  is  done 
by  making  or  breaking  a  single 
connection  easily  accessible. 

Contemplated  changes  of  system 
from  J40  to  60  cycles  can  be  made 
with  no  thought  of  meter  expense 
if  Type  K  meters  are  on  the  lines. 

SINGLE  PHASE  TYPE  K 
meters  are  well  known  and  de- 
servedly popular. 

MULTIPHASE  TYPE  K  meters 
are  built  on  the  same  principles 
as  the  single  phase  meter  and  have 
the  same   elements   of   popularity. 

Correspondence  is  invited. 
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^PifiON  PRIMARY  BATTERIES 

Formerly  known  as  Edison-Lalaode 


EXCEaSNCE  AND 

SELIABIUTY 

aOARANTEED  BY 

THIS  TRADEMARK 

SIGNATURE 


TtWW 


WHte  for  Booklet  7 


BEST  BATTERIES  ON 
THE  MARKET  FOR 
GAS  ENGINES, 
SLOT  MACHINES. 
RAILROAD  SIGNALS, 
CROSSING  BELLS, 
SMALL  MOTORS, 
ET«. 


EDISON    MANUFACTURING   COMPANY, 


New  York  Office,  8.1  Chambers  Street. 


Factory,  Orange.  New  Jersey,  U.  S.  A. 


Cbicago  Office,  301  Wab&sh  Avenae. 


Smscll  Motors 


Standard  frame  with  countershaft  base 
for  attachment  to  machines  and  tools. 
The  finest    small  motor   in    the    market. 


m 


Crocfeer=WS^eeler  Coanpaiay 


Ma^nuf&oturers  of 

Genera-tors  a-nd  Motors 
AMPER.E,  N.  J. 

BrB.nch  Offices   In  Sixteen   PrlnclpB.!  Cities 


1^ 


WIRES  ^GABLES 

HICH-CRADE.  RUBBER-COVERED,  WEATHER-PROOF 

Magket,  OypicE,  Annunciator  WiBE. 

HAZARD  MANUFACTURING  CO., 

Genesai.  Ofpick  anb  Works,       New  York  Ofticb,  Chicago  Ofticb, 

Wllkeoljarre.  Pa.  50  Uwy  St.  1024  Marquetie  Bldg. 

VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosolation  and  mechanical  purposes,  io  sheets, 
tobes,  rods  and  special  shapes.     Catalogtres  and  samples  on  appUcatloa. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

KARTAVERT. 

HARD  AHD  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Eiectrlcal  and  Mechanical  Purposes,  Railway  Duet  Guards,  WaBhert 
and  Packings.    Patent  Insulattng  Cleats. 


HANUFACTDBED  BT 


THE  KARTAVERT  MANUFACTURINB  GO.  Wilmington.  QiL 


STHRTEVANT 
CGxsIPANY 

BOSTON, 

IVTASS. 


I  Black  Diamond  File  Works  s 


^, 


Est.  Itt63. 


■m 


Twstvii 
Medals 

2;(j       L::f.i,;:liian« 


Special 
Prize 
Gold  Medal 

at  Atlanta, 
1 895. 


i» 

■^ 

'^  CUE  tSSOBa  jiBK  OH   SAI.E  IX  EVERY  liEADINe  BABDTTAJtE  09 
^  STOBE  ISr  TiaE  ITSilTSB  STATES  AKD  CAXABA.  J^ 

I   e.  &  H.  BARiETT  COMPANY,  | 

?i  33UKI    AR^i;    QUIA        DA  O^ 


(  .oO  : 


fhelad:^lphia,  pa. 


i> 
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JOHN  A.  RSt^LING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J^ 


AGENCIES    ANB    BHANCHES 
NtK  Vtlk  Chicago  Cleveland  tan  Franclsoe  Philadelphia  Allairii 


NATIONAL    ELECTRIC    LIGHT    CONVENTION    NUMBIEir 


VOLIXXIV,    $3.00  Per  Aiiui.    s??^.?".  >»'■  "^r  B:iect,ici.„ 


PubUshiiig  CompaDy,  Chicago, 


CHICA60,  MAY  21,  1904. 


10  Ceits  «  Copy.       No.  21. 


JMDI     PV  INSULATED 

^llYlr    lallyV  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^'"r^h'xso""''''       The  Simplex  Electrical  Co., 

Monadnock  Block,  CHICAGO.  I  I  O  State  Sireet,  BOSTON,  MASS. 


WESTERN   SELLING  AGENT, 

H.   R.   HIXSON, 

li««  Monadncck  Block,  CHICAGO 


1889— Paris  Slxposition, 
Medal  for  Rubber  Insulation. 

1893— l¥orld's  Fair, 
Hedal  for  Rnbber  Insulation. 


TRADEMARK. 


TETE  STJJiri>ARI>  FOR 

RUBBKR  IXSFIiATIUir. 

Sole  Manufacturers  of 


Olonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  "If'-S'-  Wires. 
THE  OKONITE  CO.,  Ltd. 

T'ii'^nS-  ^rA  \  "-i""-        253  Broadway,  New  York.       a^^TrdKlJ.";.'""* 


e^«'""^^■ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND.  AERIAL,  SUSMARINE  AND  INSIDE  USE. 
TBLEPHONE,  TBLBORAPH  AND  FIRG  ALARM  CABLES. 

All  WIras  are  tested  at  Factory.  JONESBOBO,  INA, 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continuous  baking  at  180"  F. 
will  not  malie  It  brittle.  Water  repellent.  Oil  proof. 


THE  STERLING  VARNISH  CO., 


Pittsburg,  Pa. 


DO   YOU? 


BUVLAMPS>On>BUV      CANDLE      POWER 

-     .^^      (THIS  LAMP)      ^—^     .^ 


THE  STEHLING  electrical  MANUFACTURING  CO. 

NEW  VORI..   N.  V.  WAttflCN.  O.  CMICAQO.   KL 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  ControUing  Devices  of  all 
kinds.  Send  for  catalogue  and  discounti. 


Motor  starter  with  Antomatic  Release. 
Hanulacturad  under  our  own  patunta. 


UNION      ELECTRIC     MFC.     CO., 

Milwaukee,   Wis. 


^ESTIIN  Electrical  In^tramenl  Co., 

Waverly  Park,    NEWARK,    N.  J. 

Weslos  Standd  Forlalile  Birect  Heading 

Voltmeters,  Millifoltmeters,  Voltammeters, 
Ammeters, .  Milammeters, 

Bround  Detectors  and  Circuit  Testers, 
Ohmmeters,   Portable  Galvanometers. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able  Laboratory  Standards  are  stiU  better 

Our  Station  Voltmeters  and  Ammeters  are 
unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 
Eerldj— European  Weston   Electrical    Instru- 
ment Co.,  Bitterstrasse  No.  88. 
London— Rlliott  Bros..  Century  Works,  Lewis- 
ham. 
West.n  Portable  «a.THnometer  tor         P-^"'^.  Fkakce-E.  h.  CadioL  12  RaeSu  George.. 
Brldse  Work.  Sfew  York  Offlce-y4  Cortlandt  S>t. 


N.  1.  R. 


National 

India 
Rubber  Ce.'a 

RUBBER  COVERED 
>A/^IRKS     AND     OABI-KS. 

OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


THMB  MANII 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

Natloiuil  Code  Mtsndard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

83  BMCUv'slRkEt.  ''«^"  <"'■<=*  ^''  factory.  TRENTON.  Nk  It 

"Advance" 

Pot  Measuring  Instruments. 
SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark).  N.  J. 


"Climax" 

For  High -resistance  Work. 


^l^ULAR  Lq 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  ChlcaKo,  San  Francisco. 
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Whitney  Instruments 


* 


THOUSANDS  IN  USE. 

Motors.  Vi  h.  p.  to  100  h.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 

Highest  Quality.     Reaiooabli  Price. 

THE  HOBART  ELECTRIC  MFG.CO. 

Tr.OY,  OHIO. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO..     PHILADELPHIA 


are  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  Alt 
of  our  apparatus  is  thoroughly  guaranteed. 

Write  for  Catalogue  and  discounts  to 

t  Machado  &  Roller  t 

4i  203  Broadwmy,  ^ 

{  MEVt  YORK  CITY,  H,  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 


* 
* 
-X         Or  to  your  nearest  SUPPLY  HOUSE.         l«- 

*        .  .  .  .  * 
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EL-ECTRIC 


SOLDERING  IRONS 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


COLOR    YOUR    LAMPS 


BY    USING 

CRYSTAL 
CHEMICAL  COLORING 


Cost  One  Cent  Per  Lamp 

Brilliant,  permanent  color.      Easily 
applied.  Mine  decorative  effects 
will    pay   you    to   in 

vestigate. 


WEBSTER  CHEMICAL  CO. 

ST.  PAUL,  MINN. 
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TheElectrig  Storage  BatteryGo. 

PHI£,iliDE:i.PHIA,  VA. 

Manufacturer  of 

Zbc  "Cblodbe  accumulator" 

For  Electric  Lighting  Stations 


Bulletins  describing  typical  installations  forwarded  upon  request 


SALES  OPFICBS  - 


PHILADELPHIA,   NEW  YORK,  CHICAQO,  BOSTON,  ST.  LOUIS.  CLEVELAND.  SAN  FRANCISCO. 
CANADIAN  GENERAL  ELECTRIC  CO..  Ltd  ,  TORONTO 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


BAKER  &OOIVIf»AIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408*4 1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  •  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adaras-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 21 

Allen  Company,  L.  li 21 

Allis-Chalmers  Company 2 

American  Battery  Co 33 

American  Circular  Loom  Co.  1 

American  Conduit  Co 16 

Amer.  Diesel  Engine  Co 31 

Amer.  District  Steam  Co 28 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co 32 

American  Electrical  Works.  .21 
American  Stone  Conduit  Co.  .16 
Arnold   Elec.  Power  Station 

Co 35 

Automatic  Electric  Co 33 

Babcock  &  Wilcox  Co — 

Bain,  Por^e 21 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 35 

Barnett  Company, G.  &  H....40 
Beardslee  Chandelier  Mf  g.Co.— 

Berthold  &  Jennings 36 

Big  Four  Route — 

BissellCo..  D.  F 19 

Blakely  Printing  Co 32 

Bossert  Electric  Construction 

Co 33 

Brooks,  HaUL 37 

Brown    Electrical   Construc- 
tion Co 35 

Bryan-Marsh  Co ..25 

Bryan.  Wm.  H 35 

Buckeye  Electric  Co. . . , 29 

BuUock  Elec.  Mfg.  Co 40 

Butterfield,  J.  P 35 

Byllesby  ACo.,H.  M 35 

Byrne  Const.  Co.,M.  P 35 

Carney  Bros.  Co 37 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co. .22 


Century  Electric  Co 21 

Chicago  Die  &  Electric  Co....— 

Chicago  Edison  Co 4,  22,  24 

Chic.  Fuse  Wire  &  Mfg.  Co.. .22 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 20 

C.,R.  I.  &  P.  Ry 36 

Columbia  Incand.  Lamp  Co.. 17 

Columbia  Mlg.  Co 37 

Columbus  Storage  Bat'ry  Co.— 

Consumers  Carbon  Co 36 

Continuous  Rail  Joint  Com- 
pany of  America 16 

Coolidge  Co. .  Marshall  H — 

Crawfordsville  Electric  Co.. 15 

Crescent  Co 22 

Crescent  Ins.  Wire  &  Cbl.  Co.  i 
Crocker-Wheeler  Company. . .  11 

Crouse-Hinds  Co 40 

Cutler-Hammer  Mfg.  Co U 

Cutter  Elec.  &  Mfg.  Company  1 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.AA'ks.34 
Diamond  Meter  Company  — 18 
Dielectric  Manufacturing  Co.20 
Dixon  Crucible  Co.,  Joseph. .34 
Drake  &  Co..  Frederick  J ....  15 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 8 

DustinCo.,  Chas.  E 22 

Edison  Decorative  &  Minia- 
ture Lamp  Depanm't 20 

Edison  Elec.  111.  Co 12.13 

Edison  Mfg.  Company 19 

Edwards  A  Co 34 

Egan,  J.  J 16 

Eldredge  Elec.  Mfg.  Co 33 

Electrical  Engineer  Institute.20 

Electric  Appliance  Co 20 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .:J9 


Pahnestock  Transmitter  Co.  .— 

Fibre  Conduit  Co 21 

•■For  Sale"  Advertisements.. 22 
Ft.  Wayne  Elec.  Works.  Inc. .39 
Fostorta  Incand.  Lamp  Co. ..27 

Fowler.  John  H 37 

Fowler-Jacobs  Company 37 

Freeman  &  Co. .  Ernest 35 

General  Electric  Co 9 

General  Engineering  Co.  .The.35 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co  —  — 

Gleason,  John  L 4 

Gould  Storage  Battery  Co 6 

Gt.West.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co. .30 
Gregory  Electric  Company. .  .22 

Haller  Machine  Co 21 

HartMfg.Co 19 

Hartford    Steam    Boiler   In- 
spection it  Insurance  Co — 

Hartford  Time  Switch  Co  — 15 
Hazard  Manufacturing  Co...— 

Hipwell  Mfg.  Co — 

Hobart  Elec,  Mfg.  Company.  1 

Hoffman,  G.  W 22 

Holmes  Fibre-Graph.  Co 34 

Holopbane  Glass  Co 18 

Hornaday  ^fc  Co. ,  J.  P 35 

Humphrey,  Henry  H 35 

Illinois  Central  Ry 22 

Illinois  Electric  Specialty  Co.33 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  <k.  Ins.  W.  Co...  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company — 

International  Tel.  Mfg.  Co.. .33 
Itbaca  Elec.  Xovelty  Co 3;? 


Jackson,  D.  C.  it  W.  B 35 

Jeffrey  Manufacturing  Co 3(1 

Jewell  Electrical  Inst.  Co — 

Jobns-ManviUe  Co..  H.  W 39 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 33.  37 

KesterEtec.  Mfg.  Co 21 

Klein  <k  Sons.  Mathias 33 

Kohler  Brothers 35 

Kuhlman  Electric  Co 22 

Lake  Shore  &  Mich.  So.  Ry...26 

Lang  Electric  Co. ,  The  J — 

Leather  Preserv.  M.  Corp  —  20 

Leftel  it  Co.,  James 34 

Lewis  Lumber  it  Mfg.  Co. ...37 
Lindsley  Brothers  Company. .37 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller i,  5 

Maltby  Lumber  Company 37 

Manhattan  El.  Supply  Co.... 20 

Manross,  F.N — 

Mari  nette  Gas  Engine  Co 30 

Matthews  &  Bros..  W.N 21 

McLennan  A  Company,  K 20 

Mica  Insulator  Company 20 

Michigan  College  of  Mines  .  .21 

Miller  Electric  Co — 

Minnesota  Electric  Co 33 

Miscellaneous  Advs 22 

Monon  Railroad 22 

Moon  Mfg.  Co.,  The — 

Mueller  Company,  William. .37 

MunselKt  Co..  Eugene — 

Murdockifc  Co..  Wm.  J 32 

National  Carbon  Co — 

National  Electric  Co 14 

National  Elec.  Signalling  Co.20 

National  India  Rubber  Co 1 

National  Tel.  Supply  Co — 


New  England  Butt  Co 32 

New  York  Cen  I .  Ry M 

New  York  Ins.  Wire  Co 37 

Northern  Elect!  Mfg.  Co.... 20 

Northern  Pacific  Ry — 

Northwestern  Electric  Co — 

Norton  Elect '1  Instrument  Co.— 

OkoniteCo.,  The 1.23 

Olds  Gasoline  Engine  Works.34 

Pacific  Coast  Pole  Co 36 

Page  &  Hill  Co 37 

Paragon  Fan  .t  Motor  Co — 

Pardridge  Shade  A  Refl.  Co..— 

Pass  A  Seymour.  Inc 4 

Phelan,  D.  W 37 

Phetps  Co.,  The 15 

Phillips,  Eugene  F 21 

Phillips  Insulated  Wire  Go... 21 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 34 

Pignolet,  L.  M 20 

Pittsburg  A  L.  S.  Iron  Co...  .37 
Plume  &  Atwood  Mfg.  Co..  ..30 
Porter  Cedar  Company 37 

Reisinger.'Hugo 19 

Reynolds  El.  Flasher  Mfg.Co.40 

Roche,  Wm 20 

Roebling's  Sons  Co.,  J.  A 40 

Rose  Polytechnic  Institute.  .33 
Ruebel-Schwedtmann-Wells..35 

Safety  Ins.  Wire  &  Cable  Co.  .40 

Sargent  it  Lundy — 

Schott,  W.  H 35 

Seaman.  J.  H 15 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Cp.... 30 
Sprague  Electric  Company... 28 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 35 

Standard  Underg.  Cable  Co....  7 


Standard  Vitrified  ConduitColC 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 35 

Sterling  A  Son.  W.  C 36 

Sterling  Electrical  Mfg.  Co...  1 

Sterling  Varnish  Co.,  The 1 

Stow  Mfg.  Company ;jti 

Stromberg-Carlson  Tel.  Mfg. 

Company 33 

Sturtevant  Company,  li.  F...11 

Thomas  ASons  Co..  R 10 

Tod  Company,  AVilllam 34 

Torrey  Cedar  Company :^6 

Trumbull  Elec.  Co " — 

Turner  Brass  Works — 

Union  Electric  Mfg.  Co 1 


Valentine-Clark  Co.,  The... i- 

Varley  Duplex  Magnet  Co 21 

Vulcanized  Fibre  Company.  .40 

Wagner  Electric  M  fg.  Co 16 

Walsh's  Sons  A  Company 22 

Warren  Elec.  Mfg.  Co 15 

Webster  Chemical  Co 1 

Wesco  Supply  Co -20 

Western  Electric  Company...— 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co.. 37 
Westinghouse      Electric     A 

Manufacturing  Co 3s 

Weston  Electrical  Inst.  Co. . .  1 

Wilmerding,  C.  H 

Wisconsin  Central  Ry 35 

Wisconsin   Timber  Jic   Land 

Co 36 

Woolley  Fdy.  A  Mach,  Wks..34 

Worcester  Coirpany.  C.  H 36 

Wright  A  Craycroft m 

Wrigley  ACo..  Thomas 30 

Yesbera  Mfg.  Co 32 

Yost  E'ectric  Mfg.  Co 3^ 


ITor    01^s®i*ieca    IncieaK:    of    A.caL^«7'©rtis©rxm.e>aa.t®     «See    :E*£Lg:&    e. 
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ALWAYS 

IN 
STOCK. 


MANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc. 

CHICAGO  EDISON  COMPANY,  1 39  Adams  Street, CHICAGO. 


.Co. 


IT  WILL  PAY  YOU  TO  BE  LARGELY:  REPRESENTED 
IN  THE  ADVERTISING  COLUMNS  OF  THE  WESTERN 
ELECTRICIAN'S  N.  E.  L.  CONVENTION  REPORT  NUMBERS 


New  York 


SWITCH     BASE 


Takes  the  Place  of  Knobs 

This  base  can  be  used  witli  any  standard  make  of  Single 
or  Double  Pole,  5  or  10  Ampere  Surface  Snap  Switch. 

Pass  &   Seymour,   Inc. 

Solvay.    N.    Y. 

Boston  Chicago  San  Francisco 


The  Gleason  Tube  Protector 


Protectors  In  stock  are  for  three  sizes  of  mouldl 

A  S.  gauge  to  No.  6  B.  &  S.    Protector  No.  1  is  tor  Nos.  14 

teeter  No.  11  takes  Xos.   8  and  10,  and  Protector  No.  2: 

An  incieaseof  one  unit  on  any  of  these  numbers  Indicates 

strip  or  circuit  enters  the  same  protector 

in  the  same  direction  from  single  to  four 

gangs.     The  letter  '-A"   indicates  that 

the  protector  is  for  two-wire  moulding, 

and  the  letter  "B"  indicates  that  it  is  for 

three-wire  moulding. 


taking  from  N 


as  its  name  implies  aud  as  shown  in  the 
cuts,  is  designed  to  protect  insulating 
tubes  from  mechanical  injury  where 
passing  through  floors  in  connection 
with  so-called  "moulding  work;'"  and 
also  to  furnish  suflicieut  area  aud  con- 
cealment for  splicing  at  junction  of 
ceilings  and  partitions  where  an  ordi- 
nary mitre  joint  would  not  cover  the 
splices  or  conceal  the  breakage  of  wood- 
work or  plaster  caused  by  boring  for 
tubes.  These  protectors  are  made  of 
cast  iron,  japanned  for  use  at  floors, 
and  can  be  furnished  of  sheet  metal  to 
match  fiinish  of  hardware  or  fixtures 
for  use  at  ceilings.  Provisions  are  made 
for  recesses  opposite  each  other  to  admit 
two  strips  meeting  at  right  angles  on 
the"  Angle" 
Protector 
(cut  of  which 
isnotshown 
but  can  be 
understood 
from  the 
cross  sec- 
j^tion). 


Send  for  illustrated  booklet    and 
price    list  of  these    specialties   to 

JOHN  L.  GLEASON 

290  South  St.,  Boston,  Mass. 

Ward  23 
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OKONITE  WIRES  m  CABLES 


TRADE.  MARK 

OKONITE  WIRES  LOSE  NO  CURRENT,  LAST  LONGEST,  ARE  CHEAPEST  IN  THE  END 

BUY  THEM 

ELECTRICAL   SUPPLIES 

264-266-268=270  FIFTH  AVENUE,  CHICAGO 


SECOND  VICTORY  for  WHITNEY  INSTRUMENTS 

May  9th,  1904,  Judge  Lacombe  of  the  United  States  Circuit  Court,  Southern  District  of  New 
York,  DENIES  the  application  for  preliminary  injurvction  made  by  Westorv  Electrical 
Instrun\ent  Company  against  the  Whitney  Electrical  Instrument  Company  because  of  alleged 
infringement  of  Weston  Patent  No.  392,387,  held  as  valid  against  the  Jewell  Electrical  Instrument 
Co.  and  on  which  a  preliminary  injunction  was  subsequently  granted  against  the  Keystone 
Electrical  Instrument  Co, 

(The  first  victory  was  on  October  i6th,  1903,  when  Judge  Lacombe  of  the  United  States  Circuit 
Court  for  the  Southern  District  of  New  York,  dismissed  the  suit  brought  by  the  Weston  Electrical 
Instrument  Co.  against  the  Whitney  Electrical  Instrument  Co.  for  alleged  infringement  of  Weston 
Patent  No.  446,489  supposed  to  broadly  cover  the  Weston  instruments,  and  assessed  the  costs 
of  the  suit  on  the  Weston  Electrical  Instrument  Co.) 

Buyers  and  users  of  Whitney  instruments  are  perfectly  safe  and  need  fear  no  interference 
in  spite  of  any  threatening  and  intimidating  communications  which  they  may  receive. 

WHITNEY  ELECTRICAL  INSTRUMENT  COMPANY, 

203  BROADWAY,  NEW  YORK  MACHADO  &  ROLLER,  general  selling  agents. 

STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAI-AIMOED       -THRUST 

NO  JEWEL  WEAR  FRON!  HAMMER  OR  SIDE  THRUST.       CLASS  OR    METAL   COVERS-SECONO  ALONE   TO   THE 
STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to 


I^^EV'     IIMSTRUIVIENT     CO.,     Orea-t    Barring-ton,  IVIass.,    U.    S.  i 

EIROPEAS  OFFICE,  23  BOULEVARD  DES  ITALIENS,  PARIS.  FRAXCE. 

SALES  AGEMS:                                                            Colorado,  Idaho.  Montana.  Wyoming,  New          California,    Oregon.  Wasfiington,    Nevada,  .Mexico. 

MIssou'pi.  Kansas,  Arkansas,      „„„„,„  „„,.ri!jr'o°^  Ji-'^fun  ciiDntv  rn                      mjnriKS  PfiMfs^JJIrTBlr  rnpp  VICTOR  M.  BRASCBI  i  CO.MPASY, 

FRANK    ADAMS   ELECTRIC   COMPANY,  HENDRIE-BOLTBOFF  MFC.  AND  SUPPLY  CO..  BHOOKS-FOLLIS  ELtCTKIt  COKP. 

S[    Louis                                                               San  Francisco                                                                San  Francisco.  Mexico  City. 
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Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


QOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 


Sales 


NEW  YORK,  1  W.  34th  Street. 
j    BOSTON,  89  State  Street. 
Offices  "    CMICAQO,  The  "Rookery." 

^  SAN    FRANCISCO,    Century    Electric    Co. 


WORKS:     DEPEW,  N.  Y. 
Bulletins. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Ailja.ster-s,    Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 

Seaman,  J.  II. 

A«ljiisters.  Inc.  l.3iiips. 

Inc.  F.l.  LI.    Manipulator  Co. 

Ancliors   (Tel.  &  Tel.) 

Matthews  A  liro..  W.  N. 
Orouse-llinds  Co. 

Aniiancia.torB. 

Central  Electric  Co. 
IMwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  IClec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  I'.lec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Columbus  Storage  llattery  Co. 
Edison  Mfg.  Co. 
Edwards  A  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  (  o. 
Roche.  Wm. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells.    Bnzzers,  Ktc. 

Central  Electric  Co. 
ICdwards  A  Co. 
Electric  Api>Uance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressias. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 


Beltine. 

Leather  Pre 


server  Mfg.  Corp 


Blow^era. 

Slurtevant  Co.,  B.  F. 

Blow  PipCB. 

Turner  Brass  Works. 

Boiler   Coiupouaas. 

Dearborn  Drug  A  Chem  Wks. 

Boilers. 

Babcock  A  Wilcox  Co. 

Bolts,    Toggle. 

Wrigley  &  Co..  Thos, 
Books,   Blectrical. 

Electrician  Publishing  Co. 

Drake  A  Co.,  F.  .T. 
Bootlis,  Teleplioiie. 

Yesbera  M!g.  Co. 

Bruslies. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-GraphiteCo. 
Western  Electric  Company. 

Cable  Hangers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 
Cables  (See  wires  and  Cables) 

Carbons,    Points    and 
Plates. 

■   Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reislnger,  Hugo. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Castings. 

New  England  Butt  Co. 

National  Electric  Co. 
Chains. 

Jeffrey  Mfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  A  Mfg.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westinghouse  El.  A  Mfg.  Co. 
Clatebes,    Electrical 

and    Mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Ashes    Hand- 
ling  Machinery. 

JeSrey  Mfg.  Co. 
Colls  and  Magnets. 

Yarley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Coloring.  Lamp. 

Webster  Chem.  Co. 

Coniuiatator  Compound 

.Vllen  Co..  L.  B. 
ICgan.  J.  .t. 
^loLennan  A  Co..  K. 

C'omiuntator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Compauy. 
.Vmerican  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  \'iiriHed  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    E^lec- 
tric    Light   Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
\Vagner  Electric  Mfg.  Co. 
Western  Electric  Co, 
Westinghouse  El.  A  Mfg.  Co. 

Cross- Arni.s,     Pins     and 
Brackets. 

Berlhold  A  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  .Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Comi>any. 
Western  Elec.  Supply  Co. 

Cat-Outs   and   STritchea: 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
1 1.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Han  Manufacturing  Co. 
Lau"  Electric  Co.,  J. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
"Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  Ei.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  ilfg.  CO. 
Central  Electric  Co, 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Dust  In  Co.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co..  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  SuppK  Co. 
\Vestlnghouse  El.  A  .MCg.  Co. 

Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 

Electric    Heating   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Railways. 

Crocker- Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  A  :Mfg.  Co. 
Electrical  and  Mc*>Iian- 
Ical    EngineerH. 
Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Br\'an.  Wra.  H. 
Butterfield.  J.  F. 
ByUesby&  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 
Freeman  &  Co.,  Ernest. 


General  Engineering Co..The. 
Hornaday.  J.  P.  A  Co. 
ilumphrey,  Henrv  H. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwediman.  Wells. 
Sargent  A  Lundv. 
SchotI,  W.  H. 
Squire  Electric  Co. 
Stanton.  LeRov  W. 
Wllmerding,  C.  H. 

Electrical   Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wavne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Utlnois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Pignolet.  L.  M. 
Stanley  Instrument  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Plating  Uach'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  Mach.  Wks. 

Engines.   Steam. 

Allis-Chalmers  Company. 
Am.  Diesel  Engine  Co 
Dustin  Co.,  Chas.  E. 
Sturtevant  Co..  B.  F. 
Tod  Co..  Wm. 

Fans   and    Fan    Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supplv  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co..  G.  A  H. 

Fixtures,  Gas  and  Elec. 

Beardslee Chandelier  Mfg.Co. 

Flashers. 

Haller  Machine  Co. 
Reynolds  El.  Flasher  Mfg.Co 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses  and  Fuse  AVire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Johns-Manville  Co..  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fostoria  Incan.  Lamp  Co. 
Haller  Machine  Co. 
Holophane  Glass  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phoenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 


I^Ot? 


Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 


Heating    (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Ine.   Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 
lUMpection  &  Insnrance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
tuNuluting  Machinery. 

New  England  Bull  Co. 
Insulators  and  Insulat- 
ing  Materials. 

Akron  Electrical  Mfg.  Co. 
American    Electrical  \Vorks. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Inc.  Arc  Light  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
Johns-Manville  Co.,  H.  W. 
Kartavert  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Mica  Insulator  Co. 
JIunsell  A  Co.,  Eugene. 
National  India  Rubber  Co. 
New  York  Insulated  WireCo. 
Okonite  Co.,  The. 
Phillips  Insulated  Wire  Co. 
Simplex  Klectrlcal  Co. 
Standard  Underground  C.  Co. 
Standard  Vltrirted  cond.  Co. 
Sterling  Varnish  Co. 
Thomas  A  Sons  Co..  R. 
\'ulcanlzed  Fibre  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Junction  Boxes. 

Bosseri  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Ll.  Co. 
Gregory  Electric  Co. 
Hipwell  Manufacturing  Co. 
JIanhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
■  Westinghouse  El.  A  .Mfg.  Co. 

Lamps.  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co, 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostoria  Incand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Phelps  Co.,  The. 
standard  Elecl  Mfg  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,      Incandescent— 
Replacers  «&  Cleaners. 

Inc.  El.  Lt.   :Manipulator  Co. 

Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

F't.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

ManhHttan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's  Climbers. 

Klein  A  Sons.  Mathias. 
Slagnet  Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 


I  Motors.    (See  Dvnamos  and 
.Motors.) 

Mouldings. 

Wright  A  I'raycroft. 

Nippers   aikd    Pliers. 

Klein  A  Sons,  Mathias. 

Novelties.   Glass.    Elec. 

Ithaca  Elect'l  .Novelty  Co. 


Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
Munsell  A  Co.,  Eugene. 
Mining  Apparatun.Elec. 

Crocker-Wheeler  Company. 
General  Electric  Co. 
Jeffrev  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 


Pnints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Forue. 

Phosphor    Bronze. 

Phosphor  lirouzeSm.  Co  Ltd. 

Platinum.     Mire     and 

^heet. 

Baker  A  Compauy  Inc. 

Poles   and   Ties. 

Benhold  A  Jennings. 
Brooks,  Hall  L. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
CooUdge  Co.,  Marsball  H. 
Fowler.  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Llndsley  Bros.  Co. 
Loud's  Sons  Co.,  II.  M. 
Maltby  Lumber  Co. 
MueUer  Company,  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Companv. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
\'aleniIne-Clark  Co.,  The. 
Western  Lumber  A   Pole  Co. 
Wisconsin    Timber    A   Land 

Co. 
Worcester  Co.,  C.  11. 


Polish   (Metalk. 

Allen  Co.,  Inc.,  L.  B. 
Hoffman.  Geo.  W. 
Poiver    TransnilHttluii 
Machinery. 

Jeffrey  ilfg.  Co. 
Protectors,  Tube. 

Gleason,  Jonn  L, 
Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 
Reflners. 

Gt.  West  Smelt.  A  Refining  Co 
Re- Winding— Repairs. 

Chicago  Edison  Co. 

Gregory  Electric  Co. 

Miller  Electric  Co. 

Northwestern  Electric  Co. 
Rheostats. 

Cutler-Hammer  Mfg.  Co. 

General  Electric  Co. 

Gen'l  Inc.  Arc  Lt.  Co. 

Union  Electric  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Schools  and    Colleges. 

Electrical  Engineer  Inst- 

Michigan  College  of  Jlines. 

Rose  Polytechnic  Institute. 
Second-Hand   Mnch*y. 

Cent.  Stat.  Improvement  Co. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro..  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
Sheet   Brass   &   Copper. 

Plume  A  Atwood  Mfg.  Co. 

Signs,   Electric. 

Haller  JIachine  Co. 
Sockets  &   Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 
and   Paste. 

Allen  Co.,  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 
Speaking    Tubes. 
Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 

See    I*^g:® 


Special (iLvs.    Electi  icnl 
Mfrs.  and    Desiguers. 

Haller  Machine  Co.  - 
Speed   Indicators. 

Weston  Electrical  Inst.  Co.-v 
Storage   Batteries. 

.\mericau  Eatterv  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 
Supplies,    General  Elec. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supplv  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switchboards. 
Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Lang  Electric  Co.,  J. 
Telephones,    Telephone 

Material   and   Switch- 
boards. 

American  El.   Telephone  Co 

Automatic  Electric  Co. 

BlssellCo..Tbe  ¥. 

Central  Electric  Co. 

Fabnestock  Transmitter  Co. 

International  Tel.  Mfg.Co. 

Kellogg  Swltchb.  A  Sup.  Co. 

Manhattan  Elec.  Supply  Co. 

Moon  Mfg.  Co..  The. 

Murdock  a  Co..  Wm,  J. 

National  Elec.  Signalling  Co. 

Stromberg-CarlsonTel.  M.Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Time   Switches. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supplv  Co, 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Turbines.    Steam. 
AUis-Chalmers  Co. 
General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co 
Turbines  W^ater  Wheels 

Leffei  ACo,  Jas. 
Varnishes. 
Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 
Vulcanixed  Fibre. 
Vulcanized  Fibre  Co. 
W^ireless  Tel.  App'tua. 
Clark  Wirel.  Tel.  ATel.Co.T.E. 
National  Elec.  Signalling  Co. 
W^ires    4&    Cables— Mag- 
net Wires. 

American  Electrical  Works. 
BissellCo..The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co, 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co, 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Gutta  Percha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
Okonite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A. 
Safetv  Ins.  Wire  A  Cable  Go. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
AVestern  Electric  Company. 
Western  Elec.  Supply  Co. 
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A  DIFFERENCE  IN  STANDARDS 


is  what  makes 


A  Mexican  Dollar  « poor  substitute  for  a  United  States  Dollar 

and  it's  the  same  difference,  as  applied  to  the  measurement  of  electrostatic  capacity 
that  makes  a  telephone  cable  rated  by  the 

Inferior  Standard  of  Mutual  Electrostatic  Capacity 

a  poor  substitute  for  one  of  an  equal  number  of  microfarads  rated  by  the 

Regular  Standard  of  Electrostatic  Capacity 

But  ignorance  of  this  difference  or  the  use  of  specifications  lacking  definiteness  as  to  the  manner  of  making  tests  allows 
unscrupulous  sellers  to  take  advantage  of  the  confidence  you  repose  in  them 


AND 


although  you  pay  for,  and  are  there- 
fore entitled    to  receive,   this  regular 
old  trade  standard 


you   may  get  this  cable  (known  to  the 

trade  for  years  as  .12  mf.)  which  by  an 

inferior  standard  is  also  rated 


The  relative  talking  merit  of  tlie  two  cables  is 


100 


-to 


66 


and  relative  cost  of  manufacture 


t—  85^  ^"  90^ 


$  1  400  ^g^'"'^ 

THAT'S  WHY  IT'S  DOLLARS  IN  YOUR  POCKET  TO  SPECIFY 

Average   REGULAR    Electrostatic  Capacity  measured         /^D 
"  one  wire  against  all  the  rest  grounded  to  the  sheath,"         ^^^  *V^ 

And  to  test  your  cables  to  see  that  the  Specifications  are  being  complied  with 


Average  MUTUAL  Electrostatic  Capacity  measured 
"  between  the  wires  of  a  pair  when  all  the  remaining 
wires  are  grounded  to  the  sheath," 


The  samie  cables  measured  by  the  two  methods  show  the  following  results  : 


Average  Regular 
Electrostatic  Capacity 

.08  mf. 
.10  mf. 
.12  mf. 

equals 
equals 
equals 

Average  Mutual 
Electrostatic  Capacity 

.054  mf. 
.066  mf. 
.08    mf. 

ASK 

US 

FOR  PRICES 

BOTH 

WAYS 

Send  for  ' 

Pointers 

on  Telephone 

Cable 

Specifications ' 

STANDARD  UNDERGROUND  CABLE  COHPANY 

NEW  YORK  BOSTON  PHILADELPHIA  PITTSBURG  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 

BARE    AND    INSULATED    WIRES   AND    CABLES,    AND    CABLE    ACCESSORIES    OF    ALL    KhNDS 
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DUNCAN 

DIRECT    CURRENT 

WATTMETERS 


COMBINE     THE 

NEWEST  FEATURES 

OF    THE    METER    ART 

"A    FAULTLESS    METER,"     CENTRAL    STATION     MAN'S    VERDICT 

VISUAL     BEARING    (something   absolutely    new);     hollow     nickel-steel     spindle;    range     of 

60/    increase    in     drag;    no-  burning    or  charring    of     resistance;    fire-proof    and    dust-proof 

binding    posts  ;     large     porcelain     direct     reading     dials  ;      detachable     non-tension-changing 

brushes;  artificially  aged   magnets  and   commutator;   case  absolutely   dust,   insect  and  moisture 

proof;  threadless  Jewel   post  that  can   be   removed  and     inserted    again     in    an     instant  ;    and 

An  entirely  new  means  of  compensating  for  friction  and  vibration 
on  light  loads  by  using  a  small  multipoint  switch  in  connection  with  the 
compensating  coil.  By  moving  the  switch  arm  over  the  points  of 
contact,    any   desired   range   of    compensation   can   be  secured   instantly. 

It  is  the  simplest,  quickest  and  most  effective  means  yet  devised 
and    is    absolutely    permanent.     These    are    some    of  the   new    features. 

MANUFACTURED    BY  THE 

DUNCAN  ELECTRIC  MANUFACTURING  CO., 

LAFAYETTE,    IND. 
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Thomson  High  Torque  Meter 

For  Alternating  Current  Circuits 


High  Torque.  Light  Moving  Element.  High  Ratio 
of  Torque  to  Weight.  Small.  Compact.  Simple 
Adjustment.      Reads    Direct    in    Kilowatt    Hours. 


PRINCIPAL  OFFICE  -  SCHENECTADY,  N.  Y. 


CHICAGO  OFFICE,  Monadnock  Block 


BOSTON  OFFICE,  84  State  Street 


SALES  OFFICES  IN  ALL  LARGE  CITIES 
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24  TYPES 


HIGH 
VOLTAGE 


SULATORS 


ILLUSTRATED  IN  OUR  NEW  CATALOG. 


(IMPORTANT) 


In  Addition  to  the  types  shown  in  this  catalog, 
we  invite  new  designs,  and  realizing  that  engi= 
neers  who  are  actively  engaged  in  this  trans- 
mission work  are  in  position  to  know  better  the 
requirements,  we  shall  at  all  times  be  pleased  to 
receive  drawings  and  specifications  from  which  to 
quote  and  furnish  samples. 


THE 

R.  THOMAS  &  SONS  CO. 

EAST  LIVERPOOL,  O. 


FACTORIES 

EAST  LIVERPOOL,  OHIO,  U.  S.  A. 


LISBON,  OHIO,   U.  S.  A. 


SALES    OFFICE 

39  and  41   Cortlandt  Street,   NEW  YORK,   N.  Y.,  U.    S.   A. 
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STURTEVANT 


Motors 


All    types    a^nd    sizes    from    ^    to 

123  h.  p.  to  meet  a.r\y 

requirement 


Generating  Sets 


All  types  aL.nd  sizes  between  l'/^ 
and  250  k.  w. 

We  build  both  engine  a.nd 
generator 


Engines 


Over  100  types  a.nd  sizes  frori 

2  to  400  k.  w..  Kortzonta-I 

BLnd  vertlcBLl 


Boston 

New  York 

Philadelphia 


B.  F.  STURTEVANT  CO 

Hyde  Park.  Massachusetts 


Chicago 
London 


C&H 


"Carpenter" 
Type 


Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete   device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 

MILWAUKEE,  WIS. 


NEW  YORK 
136  Liberty  St. 


CHICAQO 
1232  Monadnock  BIdg. 


PITTSBURG 
322  Prick  BIdg. 


BOSTON 
176  Federal  St. 


Smocll  Motors 


Standard  frame  with  countershaft  base 
for  attachment  to  machines  and  tools. 
The  finest    small  motor    in    the    market. 


.'i!^9'^- 


Croclfeer-Wlhe©l©r  Cosrapsviay 


Ma>.nufactuTers  of 

Gervera-tors  aLfvd  Motors 

AMPERE,  N.  J. 

BrCLnch  Offices    In  Sixteen   Prlnolp&l  Cities, 
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NEW  TURBINE  STATION 


OF    THE 


Edison  Electric  Illuminating  Company  of  Boston 


This  station  is  located  on  the  N.  E.  comer  of  L.  Street  and  E.  First  Street  in  South 
Boston^  and  is  planned  for  ^ivehe  5,000  K.  W.  Units.  Together  with  the  old 
station,  will  have  a  total  capacity  of  69,000  K.  W.  and  covers  160,066  square  feet 
of  ground. 

Two  5,000  K,  W.  Turbines  are  now  installed  occupying  a  floor  space  of  296 
square  feet  each,  with  a  height  of  30  feet,  being  somewhat  less  than  one-half  the 
space  occupied  by  one  of  the  1,500  K.  W.  units  now  installed  in  the  old  station. 

The  present  coal-storage  capacity  at  this  station  is  70,000  tons,  capable  of 
being  increased  to   twice  that  amount. 
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THE    EXHIBITION    DEPARTMENT 

OF    THE 

Edison  Electric  Illuminating  Company  of  Boston 


One  of  the  objects  which  the  Edison  Co.  of  Boston  had  in 
view  in  opening  this  department,  was  to  furnish  the  manufactur- 
ers of  electrical  apparatus  an  opportunity  to  show  their  product 
frze  of  charge,  and  under  the  most  falporahle  conditions* 

The  exhibit  is  open  to  the  public;  is  vigorously  advertised,  and 
is  visited  by  thousands. 

All  manufacturers  will  be  allowed  space  as  far  as  the  capacity 
of  the  department  will  permit. 


H 
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National 
Electrical  Machinery 

Built  in  Capacities  up  to 

1,500    K.  W. 
For  Lighting,  Power  and  Railway  Service 


OUR    WORKS— MILWAUKEE 


See  our  exhibit  at  the  Louisiana   Purchase  Exposition 
and  the  National  1,500  K.  W.  Alternator  in  operation. 

Write  for  Catalogues.         = 


National  Electric  Company 


New  York:  135  Broadway. 
Charleston,  W.  Va.:  Agnew  Electric  Co. 
Philadelphia:  1509  Land  Title  Bldg. 
Pittsburg:  Qellatly  &  Co. 


General  Sales  Office  and  Works,      '^'^'^^s"=  ^^'^  '^"'""y  •*'"«• 

MILWAUKEE 


i  Kilbourne 
Seattle  and  San  Francisco:  and 

Clark    Co. 
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HYLO 


'LONG  DISTANCE 

HYLO 


The  special  three-con- 
ductor cord  snaps  on 
the  Long  Distance  lamp 
with  clips  like  a  glove 
fastener.  Anybody  can 
put  it  in  place. 

When  the  switch  lever 
is  to  the  right  the  light 
is  on  full. 

When  the  lever  is  in 
the  middle  the  light 
burns  low,  one  or  one- 
half  candlepower. 
When  the  lever  is  at 
the  left  the  light  is  out 
entirely. 

Use  the  long  distance  in 
porch  lanterns,  ceiling 
clusters  or  wherever  the 
bulb  is  too  high  to  reach 
easily. 

To  turn  the  light  up 
before  going  upstairs. 
To  turn  the  light  down 
after  going  down  stairs. 
To  control  the  light 
without  getting  out  of 
bed. 

Long  Distance 
HYLO  Lamps  sold 
by  all  first-class  electric 
supply  dealers. 

Price   to   CohsuiT\ers 


I 


I 


Lamp       -        -        -       60c 
Clips  and  cord,  2  ft.  long  20c 
L.  D.  3-point  switch       45c 
Extra  length  special  cord 
per  ft.  -        .         -        5c 


THE 

PHELPS  COMPANY 

50  State  Street, 
DETROIT.     ■      MICH. 
529  and  530  Monadnock  Bldg:. 
CHICAQO.  ILL. 

HYLO 


"HORNBERGER- IRWIN 
TRANSFORMERS 

This  type  from  75  K.  W.  to  500  K.  W, 

Submit  your  speciiications  for  large  size?;. 


M 


} 

1 

tifiS 

.■ 

'  li; 

1  i 

i 

1 

pr 

Type  I     AIR  BLAST 


.1110  K.  \V, 
HORNBER«ER. IRWIN' 


TRANSFORMER. 


The  feature  of  this  type  is  its  low  operating  temperature,  low  iron  losses, 
and  close  regulation  in  oxJeration  of  inductive  loads  of  low  power  factor. 
Catalogue  on  application,  explaining  details  in  full. 


MANUFACTURED 
BY 


CRAWFORDSVILLE  ELECTRIC  CO. 

CRAWFORDSVILLE,  INDIANA,  U.  S.  A. 


JUST   FROM 

THE 

PRESS         :          :          : 

New  and  I'p  to 

Date. 

Three  Extraordinary  Books  for 
Engineers  and  Electricians 

Written  by  Practical  Engineers  and  Electricians  in  a  language  even  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Sieam  Engines,  lioilers 
and  Dynamos.  Thoroughly  praciical  with  full  Insiruc- 
lions.  By  C.  F.  SWINGLE,  M.H.  Formerly  Chief  En- 
gineer of  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  eleclrical  part  of  this 
valuable  volume  was  witten  by  a  ]iraciical  engineer 
forengineers,  and  Is  a  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors.  Lamps,  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20tb  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    illustrations.     Handsomely 
bound  in  full  leather  pocket-book  style.    Size,  6x63^x1  inch  thick.    PRICE  NET,  $2.50. 

Dynamo  Tending  for  Engineers.  ^'^  ^''?i'g'/iUs^  ^''"™ 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEY.  authors  of 
"Modern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-operation  of  the  best  authorities,  each  in  his  chosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  shonid 
know.  To  further  this  information,  and  to  mnre  carefully  explain  the 
text,  neariy  100  illustrations  are  used,  which,  with  perhaps  a  very  few  ex- 
ceptions, have  been  especially  made  for  this  book.  It  teaches  Just  what 
the  steam  engineer  should  know  in  his  ensine  room  about  electricitv. 
l'2mo,  cloth,  100  illustrations.     Size  bVsXlU-    PRICE  NET,  SI.SO. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  issued.  Modern 

Wiring  Dia^ams  and  Descriptions  ror  Electrical  workers. 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV. 

This  grand  little  volume  not  only  tells  you  hoio  to  do  it,  but  it  shoios  you. 

It   tells   about    meters    and   trans- 


This  book  tells  how  to  wire  for  call 
and  alarm  bells. 

For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  ■■  Wheatsione  Bridge" 
and  its  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble"  and 
■Ting  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc. 

160  pages.    Over  200  illustrations.   Pull  leather  binding.    <tl  cn 

Round  comers.    Red  edges.  Pocket  size,  4x6.  Price  net,    vl»"V« 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  boobs  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


Publishers o(  Sell-Educatlonfll  Books  for  Mechaoics. 


Madison  and  Franklin  Sts.,  Chicago,  U.  S.  A. 


Wa^rrerv 


Alternator 


It's  not  th© 

Old-Fashioned 

kind  that  revolves  a  bundle  of 
copper  wire,  and  a  mysterious 
set  of  copper  rings  one  or  two 
thousand  revolutions  a  minute — 
takes  brushes  and  intricate  ap- 
paratus to  collect  the  current  and 
get   it   out  on  the  circuit  wires. 

We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


"^RENficTfflCJp.^. 


SaLndusky,  O. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 
moving socket.  Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  windini;. 
Approved    Mecbaalcfllly    as    well    as  Electrically 


Showing  doable  doors.  Setb  Thomas  eigbt-dar 
movement,  aaxiliary  cat-out,  ausiUary  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sipn  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.     ;;    10.  20,  35  and  50 
Amperes.     250  Volts.     1,  2  and  3  Poles. 
Coosalt  as  regarding  any  reqalrementB 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CO^N.,U.S.A. 

New  York  Cltr  : 

A.  Hall  Berrj,  97-99.101  Warren  SlrMt 

LendoD.  Eaglaad : 

Verityi,  Ltd..  31,  King  Strtel,  Covenl  Garden,  S.  W. 
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Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  CORTLANDT  ST. 
NEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD 

SEND    FOR    CATALOGUE 


STOCK  ON  HAND 


to  o 


'MCNIt '  COMMlfTATOn  ^M    \ 

illllliillH  M    t 


1    1.  EGAN'3  "ACWE"  COMMUTATOR  CCMPOUNU 

absolutely  preveotB  kparklog  or  cuttinp.    One  stick  of 
"Acme"  is  equal  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WASTED. 
60c  per  Stick.        85  00  per  doz. 

J.J.Egan  Sole  Mfg.,     683  W. Ohio  St..      Chicago 


CONTINUOUS  RAIL  JOINT  CO.  OF  flW. 

General  Offices:     Century  Building 

NEWARK,   N.  J. 
OVER  20,000  MILES   IN   USE 

Highest  Award  at  Paris  Eipositlon,  1900,  BuSalo.  1901 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


BITUMINIZED 
FIBRE   CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas   explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty -five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  ttlustrated  book.     Ask  tor  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadeipbla,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.        Manhattan  Bldg.,  Chicago 


SINGLE   PHASE  MOTOR 


GUARANTEED 

TO 


START  FULL  LOAD  FROM  REST 


WITHOUT 


FRICTION  CLUTCH -CONDENSER -PHASE  SPLITTING  DEVICE. 

CLOSE    THE   SWITCH 
THAT'S    ALL! 

THE  ONLY  ONE  ON  THE  MARKET  IS  BUILT  BY 

THE  WAGNER  ELECTRIC  MFG.  CO, 

ST.    LOUIS,    MO. 
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Columbia  Lamps  are  manufactured  under  a 
licensetouse  the  Chemical  Exhaust  Proc- 
ass  of  exhausting  lamps.  This  process  is 
vitally  necessary  in  the  production  of  the 
highest  quality  of  lamp.  Every  package 
of  Columbia  Lamps  carries  a  label  reading  : 


LICENSED    UNDER 
Patent  No.  337,693,  April  16,  1896 
Patent  No.  726,293,  April  28,  1903 
Patent  No.  444,530,  Jan.   13,1891 
Patent  No.  532,760    Jan.  22,  1895 
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PRIVATE   OFFICE 


•a^Ji/    .jSr^J^^A^         FIRE   PROOF  HOTEL 
,0    -.^jS*~^     ^^  "*    MILWAUKEE 

^    ^    i,         JW>^i*^      .J, 


A, L..SEVBRANeB, Manager 


^^Z^^y^^^^^^^y  16'  19°^- 


V.R.Lansingh,  Pres't., 

V.R.Lansingh  Company, 

207-209-211  Jackson  Blvd. 
<!hicago.  111. 
Dear  Sir:- 

Yours  of  February  15th  received  and  contents  noted. 
I  am  very  glad,  indeed,  to  be  able  to  say  that  I  thinX  the  Holo- 
phane  Globes  are  the  best  in  the  market.  They  are  certainly  giving 
excellent  satisfaction  to  the  Hotel  Pfister  and  I  find  them  a  great 
saving  in  poT7er.  Since  placing  them  in  the  restaurant,  I  have  had  a 
great  many  compliments  from  patrons  stating  how  much  better  light 
they  receive  at  the  tables  than  formerly,  and  I  shall  indeed  be  very 
glad  to  indorse  them  to  anyone  contemplating  making  a  change. 

Yoirrs  very  truly, 


^^X^^^-7>^^^zZcZ) 


ii 


TYPEE, 


ALTERMATINO  CURRENT, 


SCHEEFFER   INTECRATIIMC 
WATTMETER 


Type  E  for  Alternating  Current 


Type  F  tor  Direct  Current  Circuits 


DUST  AND   BUG    PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


PEORIA,  ILL., 


U.S.A. 


TYPE  F. 


DIRECT  CURRENT. 
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HIOHI 


r4KJ\ 


•Ml 


O  A  RBO  IM  S 


BEST  LIGHT 

f,5t^^^^^»p^^ 

STEADIEST  LIGHT 

•TRADE     MARK 

LONGEST  LIFE 


LEAST    DUST 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  importer, 


1  1   Broadway,  NEW  YORK. 


^^ 


iSruhe 


'Mark 


Stl^p  il^art  Mfg.  (En.,  iiiartfnrti,  Qlnnn. 

Sfrtn  Bnrk  laatnn  (Cljlragn  ®0rnntn,  ®nt 


WEATHERPROOF    WIRE 

("One  of  our  61  varieties") 
A  quarter  million  pounds  carried  regularly  in  Toledo  stock 

The  EBissell  Company 


Manufacturers  and  Jobbers  of 

ELECTRICAL   GOODS 


226=228-230   HURON   STREET 


Toledo.  0- 


tBAM 

Clfdw 


EDISON  BATTERY 
FAN  MOTOR  OUTFITS 


Electric  Fan  time  is  at  hand.  It  is  time  to  learn 
about  them  so  as  to  be  ready  to  use  them  when  hot 
weather  comes.  They  make  the  heated  season 
comfortable.  Invaluable  for  Homes,  Sick-rooms, 
Private  Dining  Rooms,  Sleeping  Apartments,  Etc. 
They  are  independent  of  the  street  current  and 
may   be    used    anywhere.      Send    for    Booklet    /F. 


EDISON  MFC  CO 


Factory:    Orange,  New  Jersey. 

New  York.  83  Chambers  St. 
Chicago,  304  Wabash  Ave. 


ELECTRICAL 
MOULDINGS. 

BEST,  CHEAPEST  AND  QUICKEST  DELIVERY. 


WE  CARRY  A  LARGE  STOCK  OF 

Hard  and  Soft  Wood  Mouldings. 

Plain  or  Polished— Special  Patterns  on  Stiort   Notice. 


518  to  542  West  Twenty-First  Street  (Pilsen  Station),  CHICAGO,  ILL. 


WRIGHT  &  GRAYGROFT. 
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Very  likely  the  future  holds  some  better  form  of 

ilhimination  than  the  Packard  incandescent  lamp. 

In  the  meantime  we  are  handling  Packards. 

We  have,  moreover,   some   special    prices   up    our 

sleeve. 

Shall  we  submit  them  ? 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL    SUPPLIES 


92  and  94  W.  Van  Buren  Street,  CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Bore  Inrreaaed  Fhre-f. 

WE   HAVE   NOT   INCREASED   PRICES  on 

Standard  Manufactured  MIUA.     We  are  Satisfied  with  a  Reasonable  Profit. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responsible  for  Present  Low  Prices. 


Not  a  Luxury 

Fans  are  a    necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 


'  Everything  Electrical" 


ST.  LOUIS,  U.  S.  A- 


Cale's  Commutator 
Compound. 

The  Only  Article  That  Will  Prevent  Sparking. 
#11!  keep  the  Commutator  In  good  condition  and  prevent  eutting.    Absolutely  will  not  gum  the  brushes. 
ffOc.  per  sticlc    85.00  per  dozen     Send  50c.  for  trial  stick. 

FOE  SALE  BY  ALL  SUPPLY  HOUSES  OR 

w«le  llaniifaetiii'ers. 

Room  411  Inter  Ocean  BIdg..  130  Dearborn  Street      .     CHICAGO. 


K.  Mclennan  &  co., 


BIAS  LINOTAPE 


An  oil  coated  bias  insulating  tape  for  arma- 
ture and  magnet  coils,  cables,  switchboards 
and  all  high  tension  work.  Send  for  sam- 
ples.    They  will  interest  you. 

MICA  INSULATOR  COMPANY 


NEW  YORK 


'ORIGINATORS' 


CHICAGO 


WE  BUY  OLD  BELTS  NEW  PRICES 


on  SCRAPS.  ANY  SIZE  OR 
CONDITION. 


New  net  prices  on  all  £Ood3  contained  In 
1  our  550-page  catalogue  No.  14.    Send  far  It. 

WE  «^»-""ij«^P3^E'LTS.'*°  ^^^^^  MANHAHAN  ELECTRICAL  SUPPLY  CO. 

LEATHER  PRESERVER  MFQ.  CORP,  \  New  York  Chicago 

27  W.  MONROE  ST..  CHICAGO. 


ELECTRICAL  ENGINEER- 
ING  lAUGHT    BY    MAIL. 

Write  for  our  free  Iliustratud  Book. 

"Cao  I  Become  ao  Electrical  Englacer?" 

We  teach  Electrical  EnffineerinK,  Elec- 
tric Lighting.  Eluctrtc  Rallwaya,  Mechan- 
ical Engineering,  Mccbanlc&l  Drawing, 
etc.  at  ;our  home,  b>  mall.  Instltate 
Indorsed   by  Thos,  A.  Edison. 

Electrical  Engineer  Institute, 
Deol.  K.  240-242  W.  23d  St..  New  York. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits.  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St..  NEW  YORK.  X.  Y. 


"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  lias 
given  tliis  battery  (tie  suprem- 
acy it  holds  over  all    others. 

It  is  the  best  dry  cell  ever  made. 

They  are  made  In  all  standard  and 
special  sizes. 

WM. ROCHE, 


THE  "AUTOGAS  "  DRY 
BATTERY 

For  Portable  Service  is  the 
Best  Made. 


For   Automobiles,   Launches,   and   all   Ignition 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER. 
52-54  PARK  PLACE,  NEW  YORK. 


w  raof^Tn 


DIRECT  CURRENT 
DYNAMOS   AND   MOTORS 

Compact,  simple,  Trustwortby,  Economical 

In  Operation 

Superior 

Get   Oenerttor  bulletin  No.   2530 


Northern  Electrical  Mfg.  Co.,  Madison,  Wis.,  U.S.A. 


ENQINEERS 


MANUFACTURERS 


NA/.    D.    PAirMT. 

A    PERMANENT    INSULATING    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.    An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  lor  "Data  on  Insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miytiature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeneral  Electric  Cotnpany,  Harrison,  N.  J. 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  the  result  of  five  year.s'  experimental  work,  iDCluding  a  working  test,  of  a  full  year, 
this  system  Is  now  put  on  the  market  as  being  equal  as  regards  speed  and  reliability  to  man- 
ually operated  wire  lines,  and  superior  aa  regards  first  cost  and  maintenance. 

This  system  uses  no  coberer.  the  receiver  consisting  of  a  minute  cylinder  of  liquid 
whose  resistance  le  lowered  by  the  beating  effect  of  tbe  electric  waves."  As  it  is  approxi- 
mately twenty-tive  to  tifly  times  as  sensitive  as  theSolarl  coherer,  and  Is  admirably  adapted 
to  sharp  tuning,  much  less  energy  is  needed  for  a  given  distance,  and  dlflictiUles  from  atmos- 
pheric disturbances  and  Interference  can  be  overcorae. 

This  system  does  not  Infringe  the  patents  of  any  other  company  and  tbe  operation  of 
the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  130  miles  over  land  or  up  to  350  miles  over  sea  are 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  worklnff  over 
longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before  rieIW«Ty 
between  the  company  test  stations,  approximately  ninety  miles  over  land,  or  betweeM  the 
company's  marine  stations. 

THE   NATIONAL   ELECTRIC  SIGNALLING  CO. 

1737  Riggs  Place,  Washington,  D.  C. 
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FRANK  N.  PHILLIPS.  PnEsiDc 
C.  H.  WAQENSEIL,   Trcas 


EUGENE   F.   PHILLIPS, 

NCRAL  Ma 


C.   ROWLAND   PHILLIPS,   ViCE-PBKB. 
C.  R.   REMINGTON,  Jr..  Sic. 


c.  M.wAatNaEiL,  TRCA8URCP,.  GENtRAL  Manager.  C.  R.  RE  MINGton    Jr      sic 

AMERICAN  ELECTRICAL  WORKS, 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICAN ITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

V.    New  V'ork  Store,  W.  J.  Watson.  26  Cortlandt  St 
CmcAQO  Store.  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch.  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.i. 


EXPERT  IN 


U.  S.  &  FOREIGN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

S.L,C,™OF      PUJENJS 

FOREE  BAIN,  16G2-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  Office;  McKay  En^lDeerlnK  Co.,  149  Broadway 


Ka\;i3a*,co1uinblaAveii:i»iiitiAGiifiK 


Michigan  College  of  Mines. 

F.  W.  McNAIR.  President. 

Regular  Summer  term  opens  June  6th. 
For  year  book,  giving  list  of  graduates 
and  their  occupations,  apply  to 

President  or  Secretary, 
Houghton,  Michigan. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-LABOR-TIME-HONEY. 

FLUX^ 


,  J.4  _J_J^i  IJ^J  1J_J_1-L-L 

ACTUAL     Size 


PATEHTEB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  BIdg.. 

St.  Louis,  Mo.,  Oen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.   UNION    STREET,        CHICAGO,   ILL 


W.    N. 

MATTHEWS 

AND 

BROTHER 


603 

Carieton 
Building 
St.  Louis 


A  Worm's  Eye  View  of 

STOMBAUGH       GUY      ANCHORS 

THEY  WORM  THEIR  WAY  IN  LIKE  A  CORKSCREW  INTO  A  CORK 


THE 

Works  ^PRiNcPALOrncE  OR  ANGE8U  RG,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHTiN THEORY RIG HTmPRACTIC E RI6fiT,~  PRICE 


NATIONAL  CODE  STANDARD 

"0.  R."  Weatherprool  Wire. 

Slow  -  Burning  Weatlierprool 

and  Ideal  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


m  fULTOH  STREET 


CHICAGO 


For   Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 


-WRITE  TO- 


HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal,  Electric  and  Machinery  Specialties 


1 

r 

DO  N OT  D E L A Y  Snr 

Pillsbury  A.  C.  Ceiling  Fans 

^^X''''-CI^;  f- 

v,,,^ 

They  will  stir  more  air  than  any  other 
alternating  current  Ceiling  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 

-c^#N5^ 

"""".""""CENTURY  ELECTRIC  CO. 

1007-9-U  LOCUST  STREET,                                          ST.    LOUIS,     MO. 
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WANTED,  FOR   SAI.E    and 

similar  WATVT  COI^CMJtf  advei-tise- 
nients  {jO  zvords  or  /ess),  -^f.jo  an 
insertion;  additional  tvoi'ds  jc  each. 
POSITION  WANTED  adz'erlise- 
ments  (jo  zvords  or  less),  S^.oo  an  in- 
sertionj  additional  zuords  2c  each. 


POSITION  WANTED. 

WitU  Interiorconstruction  company  by  a  capa- 
ble man  with  practical  experience  in  the  dif- 
ferent branches  of  this  work.  Can  plan  wort, 
^ive  estimate  and  manage  large  conira'^ts  and 
men  advantaseouslv.  Sirictlv  temperate  and  a 
hustler.  Address  BOX  352.  care  Western  Elec- 
trician, 510  Marquette  tJldg.,  Chicago. 


WANTED. 


40  to  50  K.  W.  direct-connected  unit.  Must 
be  standard  mal^e  in  (irst-class  condition  and  a 
bartcain  for  spot  cash.  Address,  McGUIRE  it 
COBB.  Hotel  Warner,  33d  St-  and  Cottage  Grove 
Ave.,  Chicago. 


FOR  SALE. 

A  completely  equipped  electric  light,  power 
and  heating  plant  in  a  city  of  2,500  inhabi- 
tants. Incorporated  under  the  laws  of  Illinois. 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  in- 
creasing its  list  of  consumers.  Parties  owning 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  taking  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  plant  invited  at  anv  time.  Address 
BOX  351,  care  Western  Electrician.  510  Mar- 
quette Building,  Chicago.  111. 


FOR   SALE. 

An  electrlc^light  plant  In  a  town  of  1,200. 
within  fifty  miles  of  Cincinnati,  Ohio.  Plant 
making:  money  now  and  a  new  franchise  with 
city  for  street  lighting-  Everything  is  first- 
class,  in  good  condition  and  doing  business 
every  day.  Good  reasons  for  sellinir.  It  will 
pay  anyone  interested  to  investigate  this  bar- 
gain. Address  BOX  J53,  care  Western  Electri- 
cian, 510  Marquette  BIdg.,  Chicago. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  VV.  aeneral  Electric  3-phase. 

1-120      ■' 

1-75         "        Westlnghouse  2-phase. 

250-VOLT  GENERATORS, 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      "       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-125  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

REGORYI 

ELECTRIC  cof 

5f-62  5.CLINTON  5T.  CHICAGO 


FOR    SWITCHBOARDS. 

261  Washington  St.,  NEWARK,  N,  J. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pamphlet 

address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


••NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:00 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
T'-leohone  Har.  1245. 


ELECTRICAL  BOOKS. 

^^11    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Salte  5LO  Uaranette,  CHICAGO. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westlnghouse.  400  E.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

7%  H.  P.  General  Electric,  900  E.  P.  M. 

6  H.  P.  General  Electric,  1820  R.  P.  M. 

6  H.  P.  Paragon,  900  E.  P.  M. 

3%  H.  P.  Paragon,  1000  E.  P.  M. 

2  H.  P.  General  Electric,  1025  E.  P.  M. 

2  H.  P.  Simpson.  2100  R.  P.  M. 

IW  H.  P.  General  Electric,  1800  E.  P.  ly 

1  H.  P.  Lundell,  1200  R,  P.  M. 


25  H,  P.  Crocker-Wheeler.  750,R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  P.  Simpson,  2000  E.  P.  M. 

IVt  H.  P.  Crocker- Wheeler,  1675  E.  P.  M 

7M  H.  P.  Card.  775  E.  P.  M. 

e  H.  P.  C.  A  C,  1030  E.  P.  M. 

5  H.  P.  Westlnghouse.  1050  K.  P.  M. 

5  H.  P.  C.  ,S  C.  1600  E.  P.  M. 

3  H.  P,  Jenny,  1600  R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


New  Soldering  Stick 

I  "CRESCENT" 

^    Is  Pliable  and  Plastic,  Not  Brittio ! 

Entirtly  different  from  any  other;  no  waste;  no 
sputtering;   nocorroslon. 
CRESCENT  CO.,  403  OMAHA   BLDC,  CHICAGO. 


^^Ac  Oti^^^'C^^tS^'^mt^  Stick 


CHARLES  E.  DUSTIN  CO. 

I  I   Broadway,   New  York 

Factory  and  Storehouse    Orangeburgh,    N.  Y. 

Electrical  and  Steam  Machinery 

ARC  GENERATORS 

One  No.   12  A.   Brush,   120   lamps,   9.6  amperes. 

One  No.    11    B,    Brush,    160   lamps.    6.G    amperes. 

Two  No.  ^\''>   B,  Brush,  120  lamps,  6.6  amperes. 

Three  No.   9  B.  Brush.  120  lamps,  6.0  amperes. 

One  No.  9  A.  Brush.  80  lamps.  6.6  amperes. 

IVo   MD  12.   Thomson-Houston.    75   lamps.   6.6  amperes. 

One  MD  2.   Thomson-Houston,   50  lamps.   9.6  amperes. 

One  LD   12,   Thomson-Houston,   50  lamps.   6.6  amperes. 

All  the  Brush  arc  generators  have  been  entirely  overhauled  by  the 
General  Electric  Company  and  are  fitted  with  oil  regulators  and  multicircuit 
device. 

ARC    LAMPS 

General  Electric,  "Gilbert,"  Form  3,  enclosed  lamp  for  direct-current 
series  circuits.  6.6  amperes.     Brand  new. 

General  Electric.  Form  2.  enclosed  lamps  for  direct-current  multiple 
circuits,  110  volts.     Brand  new. 

Brush  No.  31,  double-carbon  open  lamps,  for  direct-current  series 
circuits,  9.6  amperes.     In  first-class  condition. 

Thomson-Houston  M2,  M12,  K2  and  K12.     All  in  good  operative  condition. 

500   VOLT    MOTORS 

p.  4-pole  350  R.  P.  M.  Pullev.  D4x36.     Three  bearings. 
P.   4-pole  C.  &  C.  560  R.  P.  M.  Pullev,  2SxS. 
P.  4-pole  Northern   Electric  Co.   800   R.   P.   M.   Pulley,  14x12. 
P.  4-pole  Holtzer-Cabot  1,075  R.  P.  M.  Pulley,  11x8. 
P.  4-pole  Westlngllouse  1,150   R.    P.   M.   Pulley,    93:6V'. 
P.   4-pole  Holtzer-Cabot  800  R.  P.  M.    Pullev,   8V>x9. 
P.  4-pole  General  Electric  1,500  R.   P.  M.  Pulley,  7V,x6. 
P.  4-pole  Holtzer-Cabot   800  R.   P.   M.  Pulley,   12x8. 
P.   Perret  Pullev.   12x8. 

P.  4-pole  Eddv  1,100  R.  P.   M.   Pulley.  6y,x4. 
.  bipolar  Eddy  800  R.  P.  M.  Pulleys,  6x4  and  7x3V,. 
.  4-pole  General  Electric  1,200  R.   P.  M.  Pullev,  5x4Vn. 
.  bipolar  Sturtevant   1.200   R.    P.    M. 
P.  4-pole  Holtzer-Cabot  1,400  R.  P.  M.  Pullev.  4x2V'. 
.  bipolar  General   Electric   I.IOU   R.  P.   M.   Pulley,   5x21/2. 

Alternating  and  Direct  Current  Generators,  Direct 
Connected  Units  for  Railway  and  Lighting  Pur- 
poses, Engines,  Boilers. 

Send  for  latest  Bulletin 


One 

360-Hl. 

One 

50.H. 

One 

50-H. 

One 

25-H. 

One 

15-H. 

One 

15-H. 

One 

10-H. 

One 

10-H. 

One 

10-H. 

Two 

7li-H. 

Two 

5-H.  P. 

Two 

3-H.  P 

One 

3-H.  P 

One  11-4-H. 

One 

1-H.  P. 

SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


LUSTER.  MOLDS  OLD  TRADE  AND 

Rs.  Sold  by  agents  a^d  dealer; 
-  V%  m^  ■    '■  #«"•■-■    3  0UNC 


U.S.METAL  POLlSn 


•OLISHES  ALL  METALS. 


nSAMPLEs'sENT     FREE 
GEG.W.nOfFMAN 
Z95.E.  We 5 KINGTON  5t.IH0IANAP0LIS.IH0 


TB  STB  13 


FUSE 


TELEPHONE- 
ENCLOSED     - 

(in-Ucatlti,.') 

TUBULAR  LINE- 


-  WIRE 
=  STRIP 
=  LINKS  (open) 

FUSES 

TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Doori) 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 

Stad  for  Catalogue  No.  IS  lUustratlng  our  full  line  of  goods 

Exhibit  in  Electricity  Rldg..  St.  Louis 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 

358  Dearborn  St.,  Chicago.  853  Broadway,  New  York. 

Mutual  Life  BIdg.,  Buffalo. 


C  H I G  A  C  O    EDISON   C  O  M  PA  N  Y  R  E  PA  I R   S  H  O  P  S 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicited 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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GREETINGS 


FROM 


The  City  Where 

Centrdwl  Station 

Service 

Predominates 


OUR.    REPAIR.    SHOPS 
OPEN  DAY  AND  NIGHT 


LIGHTING  SUPPLIES 


CHICAGO 

Edison.  Buildifvg. 


EDISON   COMPANY 

CHICAGO 


139  Adams  Street 
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Our  increasing  sales  and  pleasing 
comments  on  the  Imperial  Pris- 
mo  Lamps  demonstrate  their 
popularity. 

Have  you  received  our  cat- 
alogue? 

Be  <'up  to  date"  and  equip 
some  of  your  best  customers 
with  them. 

They  v^^ill  bring  you  much 
high  class  trade. 

Bryan-Marsh  Company,  510 
Fisher  Building,  Chicago;  136 
Liberty  Street,  New  York; 
1 1 12  Lumber  Exchange,  Min- 
neapolis; 5oPerin  Building,  Cin- 
cinnati; 202  McPhee  Building, 
Denver. 
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The 

Corvvervtion  R_eport 

The  proceedings  of  the  annual  meeting  of  the  National  Elec- 
tric Light  Association  which  will  be  held  in  Boston  next  week, 
will  be  of  special  interest  to  every  central  station  man.  The 
Western  Electrician  of  May  28th  and  June  4th  will  contain 
the  report  of  this  important  meeting,  and  it  will  be  the  most 
complete  report  published. 

Advertisers  will,  therefore,  find  these  numbers  particularly 
desirable  ones  in  which  to  place  the  merits  of  their  goods  before 
the  buyers  of  the  world. 

Copy  should  reach  us  not  later  than  May  26th  for  the  first 
report  number. 

WESTERN  ELECTRICIAN, 

.  510    Marquette    Building.    Chicago. 
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LAKE  SHORE  SPECIAL 


BOSTON  CONVENTION 

of  National  Electric  Light  Association,  meet- 
ing  May  24,  25,  26,  27,    Hotel    Vendome. 

Foi*  the  exclusive  use  of  delegates,  supplymen  and  their  friends 
who  will  attend  the  above  meeting,  the 

Lake  Shore  and  Michigan  Southern  Railway 

IN    CONJUNCTION    WITH 

New  York  Central  S  Hudson  River  R.  R. 

will  provide  a  train  of  special  sleeping  cars,  which,  with  dining  and  buffet  library  cars,  it  is  proposed 
to  run  as  the  first  section  of  the  New  England  Express,  leaving  Chicago  at  2  p.  m.  Sunday,  May 
22d,  arriving  Boston  at  5  p.  m.  Monday. 

To  enable  us  to  provide  desirable   sleeping  car    accommodations   tor    you,   please   advise    us   as 
early  as  possible  what  space  you  will  require. 

A  rate  of  one  and  One=third  fare  for  the  round  trip,  on  the  certificate  plan,  has  been 
authorized  for  this  meeting,  which  will  also  be  available  leaving  Chicago  as  early  as  May  20th, 
and  good  returning,  leaving  Boston  not  later  than  May  31st.  Applications  for  sleeping  car  reserva- 
tions (which  should  be  made  early)  or  any  additional  information,  may  be  addressed  to  L.  F.  Vos- 
burgh,  G.  A.  P.  D.,  180  Clark  Street,  Chicago,  or 
P.  S  —"First  come  first  served"  on  the    'lower"  berths.  Q.  F.  DALY,  Chief  Asst.  Gen.  PaSS.  Agt.,  Chicago 
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If  you  could  buy  a  lamp  with- 
out a  tip  that  was  just  as  good 

or  better  than  one  with  a  tip 
and  not  ''get  touched"  any 
harder — what'd  you  do? 

Now,  really,  what'd  you  do? 

Did  you  ever  hear  of  a  tip 
doing  anybody  any  good  (except 
the  porter)? 


LICENSED  UNDER 

Patent   No.  537,693,   April    16,  1895 

Patent   No.  726,293,    April   28,  1903 

Patent   No.  444,530,    Jan.      i3,  1891 

Patent  No.    532,760,    Jan.     22,  1895 


Fostoria  Incandescent  Lamp  Co. 


FOSTORIA,  OHIO 
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CENTRAL    STATION     HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing  Coils,   Separators   and  full   line   of   Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AnvericA^n      District       Ste^tnv      Company 


M£/VT/Q~   WESTEfCV- 


LOCKPOR.T,    NY. 


CHICAGO      ILL. 


**The  Recognized  Authority  on  Wiring  and  Construction." 


The  universally  adopted  National  Electrical  Codeexplalned 
and  illustrated  in  this  year's  edition  of  the  hand-book. 

Standard  Wiring 

For  Electric  Light  and  Power. 
By  H.  C.  GUSHING,  Jr.,  A.  I.E.  E.,  Electrical  Engineer  and  Inspector. 

ADOPTED 

By  the  Fire  Underwriters  of  the  United  States. 

By  Cornell  University,  Stanford  University  and  other  Techni- 
cal Colleges  and  Schools. 

By  over  27.000  Electrical  Enginee'-s,  Central  Station  Managers 
and  Wiremen. 

BECAUSE 

It  Is  the  only  book  on  Wiring  and  Construction  kept  strictly 
up  to  date. 

It  contains  all  the  necessary  Tables,  Rules.  Formulas  and  Illus- 
trations. 

It  settles  disputes,  and  If  referred  to  before  wiring  will  prevent 
disputes. 


Flexible  Leather  Cover  (pocket  size),  $1.00. 

Sent  post  paid  upon  receipt  of  price,  by 

Electriciai  Publisiinb  Co., 


fio  Marquette  BuildiDg, 


CHICAGO.  ILL. 


ELECTRIC     FANS 


OF  SUPERIOR 

DESIGN  and  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  for  Catalogue  No.  30614. 

SPRAQUE 

ELECTRIC  COnPANV 

Qeneral  Offices: 

527-531  West  341h  Street,  New  York. 

Chicago  Office:  Fisher  BIdg. 


WESTERN  ELECTRICIAN'S 


ARRANGED    IN     BOOK    FORM,    POCKET    SIZE. 

10  Cents  per  Copy.    Send  for  it. 

ELECTRICIAN  PUBLISHING  CO..  %7sr  CHICABO. 
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BETTER  BUY  BUCKEYE 

-"©-31  RI6ID  INSPECTIONS-^  ■■ 


im 

Buckeye  Electric  Company 

Licensed  Under 

Patent  ^37693,  April  16,  '9S       Patent  444^30,  Jan.  \3,  '91 
Patent  726293,  April  28,  '03       Patent  ^32760,  Jan.  22,  '9S 

IH 

MAIN  SALES  OFFICE  AND  WORKS 

BUCKEYE  ELECTRIC  CO.                                   /-»ir-»\rr-«tAVTFA          /~vui/-v                                    BUCKEYE  ELECTRIC  CO. 

CHICAQO  OFFICE                                                         CLtiVtlLAfNU,        UrllU                                                         PITTSBURG  OFFICE 

1537  Monadnock  Bldg.                                                                                                     '                                                                     1101-2-3  Empire  BIdg. 

AGENCIES 

KIRKPATRICK  &  BINDER                        DUNCAN-HOBSON  ELBC.  CO.                         HENRY  L.  WALKER  CO.                         ELECTRICAL  iVlATERIAL  CO.                        LEG  BROS. 
'^6  N.  7th  St.,  Philadelphia                           Dallas  and  Houston,  Texas                                      Detroit,  Mich.                                                  Baltimore,  Md.                                  Memphis.  Tenn. 

ERNBR-HOPKINS  BLEC.  CO.                            POST-aLOVER  ELEC.  CO.                             HIDE,  LEATHER  &  BELTING  CO.                             HERMAN  C.  TAFEL 
Columbus,  Ohio                                                   Cincinnati,  Ohio                                                       Indianapolis,  Ind.                                                  Louisville,  Ky. 

H.  C.  ROBERTS  ELECTRIC  SUPPLY  CO.,  Agents,  905  Arch  St.,  Philadelphia        DUNHAM-CARRIQAN  &  HAYDEN.  San  Francisco        CARSTARPHEN  ELECTRIC  CO.,  Denver 
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GREEN'S 
ECONOMIZER 

Saves  from    10  to  20  per  cent,  in  fuel 
and  insures  protection  to  the  b-ilers. 

In  starting  out  with  these  two  thoughts 
firmly  impressed  upon  your  mind,  wc 
feel  a  certain  confidence  that  you  will 
not  consider  the  equipping  of  that 
Boiler  Plant,  whether  for  ELECTRIC 
LIGHT  AND  POWER  STATION, 
or  for  the  STATIONARY  STEAM 
BOILER  of'  any  character,  until  you 
have  consulted  us.  How  the  gain  in 
fuel  is  made  through  use  of  waste  gases, 
and  how  the  Boilers  are  protected 
through  the  feed  water  being  returned 
heated  to  the  boiling  point,  preventing  the 
unequal  expansion  and  contraction,  and 
how  the  sedimentary  deposit  being  pre- 
vented, adds  to  the  heating  surface,  thus 
reducing  the  number  of  boilers  required,is 
all  found  in  our  free  booklet — send  for  it. 

The  Green  Fuel  Economizer  Co. 


Sole  Manulacturers  in  the  U.  S.  A. 


MATTEAWAN,  N.  Y. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  GAS  OR  G\SOLINH  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial I'ght  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  Tor  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAQO  HBIOHTS,  ILL. 


S^ 


AGENCIES  : 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacEay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  Carlisle  .t  Hammond  Co., 


"  In  all  the  land,  range  up.  range  down. 
Is  there  ever  a  place  so  pleat>ant  and  sweet?' 


THE 
ISLANDS 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but  if 
there  is,  it  has  not  been  discovered. 
It  is  as  fine  as  the  Hay  of  Naples, 
with  no  danger  of  being  buried  in  hot 
ashes.  There  are  2,000  picturesque 
Islands  scattered  along  the  twenty- 
five  miles  of  one  of  the  most  beautiful 
rivers  in  the  world.  You  can  find 
out  a  great  deal  regarding  it  in  No. 
10  of  the  "Kour-Track  >eries  "  "The 
Thousand  Islands."  of  the  St.  Law- 
rence River  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt  of  a 
two  cent  stamp,  by  George  II.  Daniels,  Gen- 
eral Passenger  Agent  Grand  CentralStatlon, 
New  York. 


ElectricHeatingApparatus 

SEND  FOR  B2'PAaE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 


<s:;;Mi®fieiry 

Pat.  Dec.  3. 

^W     1901  . 

Wrigley's 

1  Patent 

1  Steel 

With             / 
double-flanged    §7?- 

fc  Toggle 

sides   and       ^ 
rigid  back. 

^  Bolt 

For  securing  brackets  and  fixtures  to  hollow  til- 
ing, marble  ^labs,  steel  ceilings,  or  plastered 
walls  where  screws  or  nails  fail  lo  hold 

The  only  ,V1nch  steel  Toggle  Bolt  on  the  mar- 
bet  that  can  be  inserted  in  a  ^^-Inch  hole  and 
hecurely  anchored.  And  can  instantly  be  taken 
out  If  wanted  out.  The  J^-inch  size  can  be  In- 
serted in  a  H-inch  hole. 

'1  he  i^G'liiCh  size  will  sustain  a  weight  of  400  lbs 

THOMAS    WRIGLEY   &   CO. 

300-306     Dearborn    Street,    Chicago,    III. 


JEFFREYS:  JACHINEEY 


FOR  CATALOGUE, 

ADDEOeS 

THE  JEFFREY  MFG   CO. 
COLUMBUS,  0. 


ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MDIOR 

Practically  dust  and  water  proof.  For  Portable 
Drilling,  Tapping.  Reaming,  Emerv  Grinding,  ate. 
Wrllo  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  N.  Y. 

Gen'l  European  Agents  Selig  Sonnepthal  t  Co 
86  Queen  Victoria  Street  London  Pnglaud 


THE  PLUME  &  ATWOOa  MFG.  CO, 

Mew  York  Boston San  Franclaco  Chlcmgo  ^ 

i-iiriY-Wii''ii'i''imS^?^^5^a 


BRASS  GOODS 

R  CATALOG 
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AMERICAN  DIESEL  ENGINES 

5,500  B.  H.-P.  in  Operation  or  Under  Contract 

MANSFIELD.  MASS..  MUNICIPAL  PLANT 


2-120  B.  H.-P.  ENGINES 


2—90  KW.  GENERATORS 


MUNICIPAL     LIGHTING     PLANT 


Plant  running  at  one-half  capacity  of  each  engine  or 

one-quarter  capacity  of  entire  plant. 
Engine  No.  104  March  16,  1904 


MANAGER'S    OFFICE 


Mansfield,  Mas.s.,  May  11,  1904. 

Amebic AK  Diesel  Engine  Co., 

11   Broadway,  New  York. 

Gentlemen  : 

Upon  making  you  the  third  and  tinai  payment  on  your  engines,  we 
wish  to  congratulate  you  and  the  town  of  Man,sfield  on  the  fact  that  the 
results  of  operating  this  plant  show  that  you  have  succeeded  in  keeping 
well  within  your  guarantee  for  fuel  consumption. 

Very  truly  yours, 
(Signed)  WILLIAM  H.  LYONS, 

Chairman  of  Lighting  Commissioners . 


Oil 

Cost 

Time 

Volts.    Amps. 

K.  w. 

Gals, 
per  Hr. 

Cents 
per  Hr. 

6 

2000     24 

48 

6.30 

-      26 

.52 

7 

"       25K 

51 

5H 

21.6 

7.30 

26 

52 

8 

"       25K 

51 

5U 

19.7 

8.30 

26 

52 

9 

25K 

51 

S'A 

20.6 

9.30 

24K 

49 

10 

23 

46 

5 

18.75 

10.30 

23 

ii 

11 

23 

*' 

0 

18.75 

11.30 

23 

If 

A.  M. 

12 

23 

" 

o'A 

20.6 

12.30 

22K 

45 

1 

" 

Wz 

16  9 

1.30 

" 

o 

(( 

5 

18.75 

2.30 

ii. 

3 

a 

0 

18.75 

3.30 

11 

4.30 

" 

6 

" 

13K 

50.6 

Total 

Total 

Aver. 

Total 

Total 

Hours 
12 


KW.  H's. 
576 


KW.       Oil         Cost 
48      60  Gals.!    $2.25 


Cost  perK.  W.  H.  on  switchboard,  3.9  mills. 


American  Diesel  Engine  Co. 

I  I    Broadway,   New  York 

H.  B.  RUST  &  CO.,  Electrical  Contractors,  PROVIDENCE,  R.  I. 


-tMxi^.ciltTfi*'   --  ■*  ••-*>'^-*--'-*-^>'^^^^^*»— ^-  *  ««»*t^**^  ■■*  ifai^*<ii,.<iAi^^^A^a>^...A^ 
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66 


SOLID 


jj 


TRADE    MARK 


-»jr  ^ 


OUR      NEW     STYLE     E. 


MURDOCH 

Chelsea,  Mass. 


We  introdaced  successful  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERGY 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


H.  N.  FENNER,  President 


J.  F.  BLAUVELT,  Agent 


NOI^iEVIMD 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


MANUFACTURERS  OF 


IVI  acKii  nery  -for   I  nsu  I  a-ti  ng  Eleo-trioal   ^A/iro8 

Brt^iding,  Taping,  Winding,  Twinning,  Cabiing,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

F-IIVE     ^^VSTIIMOS     A.     ^^BCSI  A.L.T'V 


304  PEARL  STREET, 


PROVIDENCE,  R.  1.,  U.  S.  A. 


'f>QQr»' 


ii^tf«»ftgQr»N»^»*^<w<»»,»^Vii*iC;H3«'*'* 


•r>£JQr»i 


I    The    Blakely    Printing    Co.    { 

-  The   Largest   ^etvspaper   and    "Periodical   "Publishing    House   in    America 


k 


^^^•«p^/M  vM»ys^ 


RINTER.S    of   the    Western   Electricia^n.. 

Specizy-lties   in    Color   Work,    Ha.lf-Tones. 

Catalogue   a>.rvd  otKer  High-Class  Printing. 

Printers  of  the  most  expensive  modern 
books  ever  published,  ranging  in  price  from 
$1,000.00  to  $2,500.00  per  copy.  Call  on  us  when 
you  need  anything  in  our  line  :;  ::  ::  :: 


1 


f      126-132    Mscrket    Street.    Chicacgo 

V  Establtshed     1871 


Ia, 


Telephone,      M  a  t  n      3  7  0,      371 


»>'fir*i**>**'frvff*%0/Q^Sf-.t*-t*t^^'\t»^Tf^^,/^^^i,^>f^^ 
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The  Exposition  Buildings  at  St.  Louis 
'will  be  Equipped  ivith      .     .     .     .     , 


KELLOGG  TELEPHONES 


The  ONLY  Telephones 
which  will  be  used 
at  the   Exposition.  .  . 


Write  us  for  our  latest  Bulletins,  No.  8  and  No.  9.    You  will  find 
them  full  of  interesting  information. 


ADDRESS 


Kellogg  Switchboard  and  Supply  Co., 

Green  and  Congress  Streets, 

CHICAGO. 


Electric  BulldlnE, 
CLEVELAND. 


Keystone  Telephone  Building, 
PHILADELPHIA. 


VISUAL  SIGNALS 

GENERATOR  CALL 


Almost  as  simple  as  a  tubular  drop,  and  less  liable  to  get 
out  of   order   because   it's   enclosed.      Free   from  dust 


The  signal  in  the  normal  position  to  rec&lve  a  call. 


AS  RAPID  AS  A  LAMP  SIGNAL 

SEVERAL  THOUSAND    IN    USE 


signal  as  it  appears  after  a  call  has  been  sent  in.    When  the  opera- 
tor plugs  in  to  answer,  signal  restores  to  position  shown  In  first  view. 


Write  us  for  printed  matter. 


STROMBERG  CARLSON  TEL.  MFG.  CO. 


General  and  Eastern  Sales  Office 

ROCHESTER,  N.  Y. 


Sales  Dept. 

CHICAGO,  ILL. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AKD  JCTfCTIOW  BOXES, 
IB^I'lTCHBOABDS,   PANEL    BOARDS,   S^VITCHES,   ETC 


ELECTRIC  MOTOR 

The  RiENCO  motor  mna  at  high 
Bpeed  when  connected  to  one  cell 
oCalmoBt  an}' kind  of  battery.    It 
rotates  in  either  direction   and   Is 
versed   >ithout   chanRlny   con- 
ctloDS.    It  le  dtted  with  grooved 
pulley.    Price  60  ceute;  post- 
age and  packing  15  cents. 

Ithaca  Electric  Novelty  Co. 
Box  49,  Ithtea,  N.  Y. 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoted  to  all  branches  ol'  KnKlneeriOfr  Science, 
Mechanical,  Electrical  and  Civil.  Architecture  and 
Chemistry.  Thorough  Instruction,  practical  work. 
Couraee  under  direct  ion  of  epeclalJsts.  23d  year.  Send 
for  catalog.   C.  L,  MEES,  Pre3.,Box  S,  Terre  Haute.  Ind. 


Eclipse   Pocket  Ammeter 

For    General    Battery   Testing, 
0  to  15  Amperes. 

"Ready  for  use."  with  flexible 
cord  attached  and  contact  ypur  in 
case,  which  la  drawn  back  into 
case,  when  carried  In  pocnec.  Used 
In  any  position,  and  works  in 
either  direction  of  current.  Bize 
of  watch,  and  very  light  weight. 
Pivots  hardened  and  polished. 
Ask  V  our  jobber.  Eldreilge  Elec- 
tric Mfg.  Co.,  Springfield    Maae. 


f 


itail^NG  ARRESTER, 

""I  i   '  !  1  in  •  "     POTl 
;PHONE  SiTEBECRflPH  LINES 

:S0Ta  ELECTBic  C  o.. 

II        IMINNEAPDUS  ,    MINN. 

!lfe#taiTED  MARCH  3,1903, 


"AMERICAN"SfK" 

ARE  THE  BEST..     Sand  for  datcflptlvt  CIrculir. 

AMERICAN  BATTERY  CO., 

ECT'D  1M9.  171  S.  Clinton  SI.,  Chicago. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINCING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electric  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


M.KLEIN    &  50M 
Sead  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fop  Electrical  Workers 
and  Line  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS    „ 

FOR  ANT  SIZE  EXCHANGE  ALIi  WE 
ASK  IS  TOUR  KEQUEST  FOB  SAMPLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrisow  and   Clinton.      Chicago,  U.  S.  A. 


Our  Automatic  Telephone 

installation  at  the  St,  Louis  Exposition 
is  the  most  remarkable  electro-me- 
chanical exhibit  at  the  big  sho<w.  You 
luillfind  it  in  the  Palace  of  Electrtcityi, 
section  24,  Inside  this  great  palace 
we  have  built  a  little  palace.  You 
are  cordially  invited  to  call. 


Automatic  Electric  Co., 


CHICAGO,  U.  5.  A. 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  atid  effect  great  saving  in  repairs  and  operating  expense. 


DEIARBORN     DRUIO    &    OMEIIVIIO AL.    W/ORKS, 


120  LIBERTY  STREET    NEW  YORH 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


"BETTER  LUBRICATION." 

Write  for  Copy  of  New  Booklet, 

"Gra.phite  as  a  Lubricant" 

and  learn  how  Dtsoo's  Flake  Graphite  will  benefit  you,  in  many  ways. 
Joseph  Dixon  Crucible  Co.,         -  -  Jersey  City.  N.  J. 


Gas  and 

Gasoline 
Engines 


When  gasoline  is  used  for  fuel 

it  can  be  pumped  up   only   as 

fast   as   it   is   used.     Perfect  meclianical 

appliances  make  for  absolute  safety  and 

economy. 

STATIONARY  ENGINES 
PORTABLE  ENGINES    - 

We  have  a  new  catalog 


2  to  100  H.  P. 
8  to     18  H.  P. 


fully  describing  and  Illustrating  our  line.   whU-li 
will  be  sent  on  request. 

OLDS  GASOLINE  ENGINE  WORKS, 

252  R-iver  Street  ...  La.nsing,  Mich. 


REGTRADE MARKS  Jhe Rhosphor BRONZE  SmeltingCo.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT BRAND  PHOSPHOR-BRONZE" 

'        1NGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 
y.-  — DELTA   METAL 

N.  CASTINGS,  STAMPINGS  bnd  FORCINGS 

'^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


and  without  vibration. 
Four  point  fastening, 
without  screws  to  loosen.  Easy  to  adjust.  No  loss 
of  time  looking  for  screws  or  screwdriver.  No  tip- 
ping of  shade  from  loose  screws. 
Our  improvements  apply  to  our  Sockets,  Wall  Sock- 
ets and  Rosettes.  All  of  our  goods  up  to  standard. 
"The  Proof  of  the  Pudding,  etc."  To  tr>'  them  is  to  like  them 
and  buy  them — our  past  experience  with  present  patrons. 

CATALOGUE    FREE 

THE  YOST  ELECTRIC  MFG.  CO.,      TOLEDO,  OHIO 


YOST  SOCKETS 
AND  SPECIALTIES 

A  Soft  Snap-That's  All 


And  you  have  the  best  device  for  locking  Socket 
Cap  and  Shell  together  ever  made. 
Simple,  substantial 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

AoFNriPQj  New  York,  George  F.  Woolston,  29  Broadway. 

HUEnwica  ,  Birmingham,  Ala.,  W.  H.    Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


For  Electric  Work 

REGULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 

BEST  OH  EARTH. 
BURGER  AUTOMATIC. 

WRITE  FOR  CATALOGUE  H 

Then  compare  It  with  some  Oas  Engine 
haad  books  that  cost  $1.00. 

Woolley 
Foundry  &  Mach.  Works 

Box  40a,  Anderaon,  Ind, 
U.  S.  A. 

~\ 


/'FIBRE-GRAPHITEV 
COMMUmOHM 
BRUSH       S 

hi 


.  'itVV  -VM«.K\CkT  \<\C.      \  / 


There's  No  Friction 

wltb  the  Fibrc-Graphlte  Commutator  Brnth. 
Being  90  percent,  p-jre  graphite,  h  innireB  low 
resiataacc,  no  ■parlciDg  under  a  varying  load, and 
longer  wear.  TLcre  is  no  greasing  required. 
The  FibrcGr^phitc  la  therefore  the  moBt  eco? 
nomic  brush  od  the  market.     Send  for  price  liit. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

SISSWakefieid  St.,  Germantawn,  PHIUDELPKIA, 


SAMSON  TURBINE 

The  illustration  shows  the  large  NIAGARA  design.  HORIZONTAL  SHAFT  TTJKBTNES  recently  installed  by  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcv.  Turbine  EfEcy, 

213  ft y. 257  r.  p.  m 17e0 95* '. 730* 

213  ft iL 257  r.  p.  m 300n 95* 856* 

213  ft Full 267  r.  p.  m 3500 95* 815* 

These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  READS. 
The  test  was  made  after  turbines  were  installed  to  position,  direct  coupled  to  Generators.  Francis"  weirs  and  formulae  for  discbarge 
were  used.    The  original  test  reports  on  file  at  our  offices.     These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &.    CO.,         sprincfield,  ohio,  u.  s.  a. 
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ARNOLD   ELECTRIC] 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants,     Results  Guaranteed, 

SUITE  iri39,  MARQUETTE  BLDG..    CHICAGO, 

NEW  YORK  OFFICE:  711  TRANSIT  BLDG. 


CHA3.  L.  BROWN         STUAKT  H.  BKOWN 

President  Sec'y  and  Treas.  t 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,    355  Dearborn  Street  j 
CHICAGO 

Telephones  Harrison  3698,  Automatic  3093 


BUTTERFIELD,  J.  F. 

j     ELECTRICAL   ENGINEER  AND  CONTRACTOR. 

I  Complete  Telephone  Exchanges  Built  andMa- 

3  terial  Furnished. 

i  Cable  Construction  and  Underground  Conduit 

I  Construction  a  Specialty, 

J  Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGIKEERS 

DesigB,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Kiaminations  and  Reports. 

V  York  Life  Building.      -      CHICAGO,  ILL. 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO.] 

GENERAL  CONTRACTORS, 

Sewers,  Water  Works,  Conduits  and  Elec- 1 

trie  Plants  a  Specialty.  ' 

Room  30,  88  E.  WnBlilngton  St.,  CHICAGO, ILL. J 


H.  J.  Mlnhinnick, 

Sec.  andQen'lSup't.  ■ 

General  Engineering 

f^f.        Ttjtt  Consulting  and 

V_,U.,     X  nc    Contracting  Engineers. 

TelephoneB.EIectrlcLlght.Po-w-erTransmiasion  I 

Suite  1112. 135  ADAMS  ST.,  CHICAGO. 
Long  Distance  Telephone  Central  478, 


[ORNADAY,  J.  P.  &   Co. 

SUITE  IIoS   TRACTION   BUILDING 

CINCINNATI.  O. 

I   WATERWORKS.    ELECTRIC  RAItWAV,    LIGHT. 

TRACTION.  INDUSTRIAL  .AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


Humphrey,     Henry    H.J 
CONSULTING  ENGINEER.] 

Central  Lighting  Stations, 
Electric  Power  Transmission. 

Suite  1305,  Chemical  Bldg.,      ST.  LOUIS,  j 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Building' 

CHICAGO. 


I  Long  Distance  Phone  Central  2448. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR, 
Sfeculties— Central  Station  Heating  Plants, 
I  Water   Worka  Steam  Plants,  Electric  Light, 
I  Gas  and  Street  Railway  Plants, 

1  *22o-2i  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

plans,  Speciflcatlona  and  Supervlfiioii  of  In- 
stallation of  complete  telephone  plants. 
Special  Reportfl  on  Telephoiu 
Properties  and  Apparatus, 

[  411  Electrical  Bldg.,  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION  | 

in  this    "Directory"  enables    engi- 
neers to  keep   before _aU  possible  I 
customers. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON.  M.  E. 

MEMBERS 

AMEKICAN  INBTITUTE  mr  ELECTHICAL   ENGINEERS 

AMERICAN  •••lETY    OF    MECHANICAL    ENGINEERS 

AMERICAN   SOCIETY  OF  CIVIL   ENGINEERS 

ENGINEERS.      EXPERTS. 

MADISON,   WIS. 


Points  in  Wisconsin 
and  tlie  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  {Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
JAS.C.POND,GenM  Pass.  Agt., Milwaukee, wrs 


STAR' 


INCANDESCENT 
LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

MADE     BY    THE    MOST    SKILLED    ^VORKMEN. 


I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio.  | 

ROBT.  FERRIS'  BOOK 
ON  METERS 

IS  so  SIMPLE  THAT  ONE  WONDERS 
AT  THE  COURAGE  OF  THE  AUTHOR 

ITTELLS  JUST  WHAT   SOME 
PEOPLE  THINK  THEY  KNOW. 

Written  expressly  (or  the  men  who  handle 
the  pliers. 
Sent  prepaid  on  receipt  of  $1.00,    Address 

ELECTRICIAN  PUB.  CO., 

CHICAGO. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


Subscription    Blank— Foreign. 


510  Marquette  Bldg., 


d 
o 

-1 
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IAN 
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.  TIME3 

ELECTRICIAN    PUBLISHING   CO., 

O     I 

E  i^ 

6 ID  Marquette  Bldg.,  Chicago,  U.S.A. 

Gentlemen : 

LJ    3 

Inclosed  find  |5;°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 

>  i 

weekly  to  the  following  address  for  ^^   months;  this  order  to  go  into  effect 
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^  ui      o 
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with  current  number. 

Name 

Arfdr^QQ                                        

$5.00  a  Year      (52  Numders)                naaress 

u 
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o 

$2.50  6  Months  (26     "    ) 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEOARJ 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writeforacopy  of  ourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.i-|.\A^ORC 


ER    CO 


■^YARDS 

I  KOSS    MICH. 
LANSE 
MUNISING      ■• 

ONTONAGON 
WAGNER. WIS 
PESHTIOO     ■• 


SUITE    IZOE  TRIBUNE  BLOG.  CHICAQO. 


The  Place  to 
Found  a  Colony 


Are  you  looking  for  a  place  to  found  a  colony — a  little 
haven  far  from  the  noise  and  bustle  and  nerve-racking  com- 
petition of  the  city,  where,  sui-rounded  by  your  friends,  you 
can  put  into  practice  the  doctrines  you  believe  in? 

If  you  are,  you  should  investigate  Arkansas.  Land  is 
cheap  there — $5  an  acre  and  up.  The  soil  is  rich  and  rain- 
fall abundant.  Grapes,  pears,  peaches  and  apples  grow  as 
nowhere  else.  Cotton  is  profitable.  There  is  money  to  be 
made  in  hogs  and  poultry.  A  great  deal  of  the  State  is  well 
wooded,  offering  a  good  field  for  small  factories — spokes, 
hubs,  wagon  tongues,  oars,  etc.  The  country,  especially  the 
western  half  is  not  very  thickly  settled,  and  so  it  is  quite  an 
easy  matter  to  find  a  tract  of  land  where  ten,  twenty  or  thirty 
families  can  settle  in  a  body. 

Almost  all  of  Arkansas  is — or  at  one  time  was — covered 
with  timber.  The  country  west  of  Little  Rock,  traversed 
by  the  Rock  Island  System,  is  hilly  and  broken,  and  for 
that  reason  is  not  particularly  adapted  for  ordinary  farming. 
The  hardwood  timber  still  stands,  and,  in  many  cases,  its 
value  is  greater  than  the  price  of  the  land. 

Lands  having  a  southern  exposure  are  excellent  for 
grapes.  They  ripen  early,  and  are  it  is  claimed,  as  good  as 
any  in  Europe. 

The  Rock  Island  System  is  anxious  to  increase  the  popu- 
lation of  Central  and  Western  Arkansas,  and  will  gladly  ren- 
der any  assistance  in  its  power  to  those  who  are  interested. 


Rock  Island 
System 


JOHN  SEBASTIAN, 

Passenger  Traffic  Manager, 

CHICAGO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 
Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  yeara 


TIES. 


WISCONSIN  TIMBER- LAND  COMPANY 

Cedar  Poles  and  Posts 

MATTOON,  WIS. 


Not  how  Cheap,  but  how  Good 
Large   Stock,  Quick  Shipments 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Conslantlj  on  Hand 


Poles 


CARBONS 

GONSUMERS  CARBON   CO. 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft, 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


Subscription   Blank— Domestic. 


.I9Q4- 


ELECTRICIAN    PUBLISHING   CO., 

5IO  Marquette   BIdg.,  Chicago. 

Gentlemen: 


Inclosed  find  |f°°.  for  which  please  send  THE  WESTERN  ELECTRICIAN 


12 


weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  effect 
with  current  number. 


Name. 


$3.00  a  Year     (52  Numbers) 
$l.50  6lylontlis  (26      "    ) 


Address. 


Bound  Volumes 


yyESTERN  Electrician 

FOR  SALE. 

From  Vol.  1  to  Date. 

ADDRESS 

ELECTRICIAN  PUBLISHING  CO., 

BIO  Marquetts  Building,  CHICAGO 


YOUR 
BOOK  ORDERS 


Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publisliing 
Company, 

510  Marquatte  BIdg.,       Chloago. 
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MICHIGAN  WHITE 


LARGE  STOCK. 


PROiMPT  SHIPMENTS. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  lengib.  Also  ALL  HEART 
cross  lies,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly.  R.  R.  akers,  Manager' 


LEWIS  LUMBER  (Si  MFG.  CO., 


Hattlesbvjrg,  Miss, 


3 


MICHIGAN 


i:CEDARPOLES 

All  Lengths  ANi>  SIZES 


WESTERN 


We  "follow-up"  every  order  for  either  Poles  or  Ties.  That 
means  not  only  that  we  see  that  the  car  is  placed  and  loaded,  but 
that  it  is  forwarded  from  each  junction  point  and  delivered  to  you. 

Try  us  on  your  next  order. 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan 

PITTSBURG  AGENTS:    Tipper  &  Patton,  509  Bessemer  Bldg. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 
WESTERN  LUMBER  &  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


?f  OAR  potei 


ESTABLISHED    (862 

<^.o?wi     WM.  MUELLER  COMPANY 

'■^^^•W'   I2II-IZ-I5  MARQUETTE  BLDG.  Chicago 


EIGHT    DISTRIBUTINQ     YARDS 


«r ' 


\.;  ^..  „  .at;!gig§i;igggggi!5a;?:^gjfe?fi-' 


^» 


BRACKETS — X   ARMS  —  PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 

Prompt  Shipment       Quality       Satlsfaotlsn        Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
ftpoUs,  where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

DA/^P     Jit     Ull    I       OO         I O03  Lumber  Exchange, 
"^^^^^^     ***     nifafc.     \^\Jm        MINNEAPOLIS,  MINN. 


IPj^iX^Wv^  owwJ^1Lc»\U/  SW^^wvftV  ^iverw  €cC      ""yjuAvwCJUvV  ftA\yV<WiW>>U>vv.   S^teix/vuNWrw^AAf. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

s^^sv      tomahawk,wis. 


POLES   TIES   POLES   TIES 


£lM0REfOWlERJACOBSC? 


POLES       T    I 


E    S 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  abore  TRADE-MARKS  on  our  tags.    We  also  manufactmre  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114.  116  &  lis  Liberty  St.,  Nen  tork. 


BRANCHES;   {,92  Desplainei  St, 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.  W.  PHELAN, 

277  Broadway,  NewYork 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS.  We  want  your  Inquiries  always. 


CEDAR    POLES 

CARNEY  BROTHERS  COMPANY 

eiO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  for  Delivered  Prices. 
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Westinghouse 


M.  P.  Railway 

Lightning  Arresters 


For  Alternating  or  Direct  Current  Circuits 


W£STIN  GHOUSE 

ELECTSIC&  MFG.CO. 


PITTSBURG   PA. U.S.A. 


LIGHTNING 

ARRESTER 

''1-P.TYPE.500-7S0V0LTS 

PATS.JPPllEO  FOR. 
STYLE  37147. 


TT 


Points  of  Superiority 

5mall  compact  design  weighing  from 
ViXoVj.  less  than  other  arresters,  and 
containing  absolutely  no  moving 
parts. 

Protective  power  greater  than  that  of 
other  types,  combined  with  an  indefi= 
nite  length  of  life. 

Static  discharges  distribute  them= 
selves  over  a  great  number  of  paths, 
making  the  amount  passing  over  any 
one  path  extremely  small,  producing 
practically  no  heating  nor  disinte- 
jfrating  effect. 


Type  N  and  O  D 
Transformers 


Westinghouse  Type   N  Transformer  Attached  to  Pole 


In  their  design  the  following 
points  were  given  paramount  con= 
sideratlon : 


Efficiency, 


Resfulation, 


Insulation, 


both  all  day  and  full 
load. 

both  with  Incandes- 
cent and  arc  lamps, 
motors  or  other  in= 
ductlve  loads. 

both  for  normal 
operation,  and  for 
the  extra  strains  due 
to  lightning. 


For  particulars  address  nearest  office  of 


Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallas,  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  Philadelphia,  Pittsburg.  St.  Louis 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver.  Mountain  Electric  Co. 
Canada:    Canadian  Westlnghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:  Q.  &  O.  &  Branlff  Co.,  City  of  Mexico. 


May  21,  1904 


WESTERN     ELECTRICIAN 


39 


PROFIT  &  LOSS 

TWO  SUMS  IN  ADDITION 


SAFETY  ^ 

TOPBRSONJIHOl 
PROPERTY 

FREEDOM  I 

FROM  accident) 

UNINTER-( 

RUPTED 

SERVICE 


T 


$  $$  $^  ^$ 


ifc 


NOARKTUSES 

DO  NOT  ARC-BUT  INDICATE 

Afford  absolute  safety  as 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 


e«»— ™ 

SBCOND     SVIS^ 


LOSS 


(DANGEROUS  FIRES) 

)  ACCIDENTS     ( 

"  )  OBSTRUCTION  OF  ( 

(BVSINESS.ETC.   j 

yyRITE  fOR  COMPlfTE  SET  "NOARK"  FUSE  EMTIN5&  LINE  MATERIAL  INSULATION  CATALOG 

H.  W.  JOHNS- MANVILLE  CO. 


100  William  St.,   New  York 


MILWAUKEE 
CHICAGO 
ST.   LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW  ORLEANS 
LONDON 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

k 
Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plane  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    r\\Jp     T\C\\   I    A  P 
receipt  of  price  .  .  .   v/nC    LILFL/lv/\I\. 

Substantially  bound    in  cloth. 


receipt  of  price 

No   technicalities 


ELECTRICIAN  PUBLISHING  CO^ 


SIO  MARQUETTE  BUILDING,  CHICAGO. 


i«e4 


THE 

POPULAR 

WATTMETER 


POPULAR   with  the  consumer 
because  it  looks  right 

POPULAR   with   the   inspector 
because  it  is  '^tamper"  proof 

POPULAR    with    the    repairman 
because  it  stays  right 

POPULAR    with    the    manager 
because  it  registers  right 

POPULAR   with   the   treasurer 
because  its  price  is  right 


WESTERN     ELECTRICIAN 


May  21,  1904 


LASHERS- 

k  PROVEN   SUCCESS— NOT  AN  EXPERIMENT 

NEW  IMPROVED  ELECTRIC  SIGN  FLASHER 


A  vast  ioi- 
prove me nt 
over  other 
fiashera,  asit 
is  the  ini>3t 
practical 
and  simplest 
device  in 
the  world 


i 

^ 

>l'^«w4^;^ipi  1  witlil 

[^  ^^^KBh^m 

Opens  a  new 
filld  of 
profit  for 
Central 
StatioQR,  as 
it  increases 
current  users 
and  adds  to 
the  business 
of  supply 
dealers 


ALL  SIZES  FOR  ALL  PURPOSES 
WRITE    US   for  full  particulars  and  prices,  also  pointers  on  electric  signs 

REYNOLDS  ELECTRIC  FLASHER  MFG.  CO. 

221    FIFTH  AVE.,    CHICAGO,  ILL. 


Bullock  ElectricMfg.Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "  N  "  riotor. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  which  requires 
variable  speeds. 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  aad  mechanical  purposes,  in  sheets, 
tubes,  todi  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


Kst.  1N«3. 


^Biack  Diamond  File  Works  ^ 

J* 
J* 

^  OCK  ClOOnS  ABB  OSi  SAI/E  IX  EVERY  liEADINe  BARDWABE  OW 
4r(  BTOBE  IK  THE  17ariT£I>  STATES  AND  CANADA.  ^ 

I   e.  &  H.  BARNETT  COMPANY,  | 

Tl!  BUS!    AMei    BUIA         DA  2^ 


Twtiv* 
Medals 
Awardtd  at 
international 
^      Expositions 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


PHiLADEl.PHiA,    PA. 


r^¥^^^^¥^^^^^^^¥^9¥^^V^^^ 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


A/l 


O.     AUPSTIIM    &    CO., 

CHICAGO   REPRESENTATIVE. 

THG  SAFETY  DTSIUIiATED  WIRE  &  CABIiE  CO., 

WORKS:  llyonne,  N.  1.  114-116  I.IBEBTY  STBEET,  N.  V. 


NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


"Cronse-Hinds" 

133  S.Clinton  St. 
CHICAGO 


JOHN  A.  ROEBLING'S  SONS  CO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


-AGENCIES    AND    BRANCHES' 


New  Vtik  Chicago  Cleveland  Ssn  Franclsce  PhlUdelphli  Atlaiill 


^1 


NATIONAL    ELECTRIC    LIGHT    CONVENTION    REPORT    NUMBER 


Vol.  nXI7,    $3.00  Per  AiiNua.     E-pm?". '«■  "■- ■^-st'c- 


ruulishinff  CompaDj,  Chicago. 


CHICAGO,  MAY  28,  1904. 


iO  Cents  a  Copv, 


No.  22. 


I 


JMDI     PV  INSULATED 

JIVlr^LiCiA  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBMARINE. 

^"""r^hixsIn""^'       T^^  Simplex  Electrical  Co., 

Monkdnock  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WESTERN  SELLING  AGCNT, 
H.   R.   HIXSON, 

1144  Monadnock  Slock,  CHICAGO 


1889— Paris  Kxposition, 
Kedal  for  Bnbber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insnlation. 


THE  STAWBABD  FOR 

BUBBEB  IKSUIiATION. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee  ""pJir  Wires. 


THE  OKONITE  CO.,  Ltd 

S[.'KnS-  l^T»i.  \  ""'s"'-        253  Broadway,  New  York 


Geo.T,  Manson.Gan'l  Supt, 
W.  H.Hodclns.Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USEl 
TELEPHONE,  TELEGRAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  al  Factory.  JONESBOBO,  INOl, 


\A/IRES 


"Climax" 

For  High -resistance  Work. 


For  Measurlns  Instruments. 


SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark).  N.  J. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


Edison  Battery 
Fan   Outfits 

They  are  operated  by  batteries. 
Street  current  not  necessary. 
Dealers  should  know  all  about 
these  outfits.  Write  for  catalog  7F 

EDISON    MANUFACTURING   CO., 

Factory.  ORANGE,  N.  J. 


wsta 


NEW  YORK 

83  Chambers  Street  1 

HHICAGOT'i 
■304  Wabash  Avenue^ 


WESTIIN  ElecMeal  Ingtoment  Co., 

**  M  Waverly  Park,  NEWARK,   N.  J. 


Station  Mmdi 


These  Instrumeats  are 
constructed  upon  the 
same  general  prin- 
ciple as  our  regular 
Standard  Portable  Dlre^.^ 
Oarrent  VolEmeters  and 
Ammeters,  but  are  much 
la^er,  and  the  working 
parts  are  incloBOd  la  a 
neatly  designed,  dust-proof 
cast-iron  case  which  effect- 
ively ehleldB  the  instru- 
ntentefrom  dlstorbing  In- 
fluences of  external  mag- 
fietic  fields. 

BERLIN.— European  Wo-Jtop 
j^lectrical  lastrumeot  Co.,  Ait> 
terstrasae  No.  M. 


Weston    Standard    Illuminated 

nial  Station  Ammeter. 

Style  B.  "  Flush  Tj-pe-" 


Westos  Standard 

Portable  Direct  Reading 
Voltmeters  and  Millivolt- 
meters.  Ammeters  and  Mil- 
ammetere,  Wattmeters 
and  Voltmeters,  for  Alter- 
nating^ andPirect  Current 
Circuits. 

Our  portable  instruments 
are  recognized  as  standards 
throughout  the  civlUzed 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeteca  are 
still  better. 

They  are  the  moat  relia- 
ble, absolute  standards  tor 
Laboratorr  uae. 

LONDON-  Elllof  tKros  ,  Cen- 
tury Works,  Levi-inham. 


CHICAGO    INSULATED    WIRE   CO.. 

152-154  LAKE  STR-EET. 

Ba>.re  a^nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


CRESCENT  RUBBER  rNSULATEB 
WIRES  AND  CABLES 

Katlonsl  Code  Standard. 

CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

M  ilwcLAv'sTRlEt.  "»"'  0"'"  *"''  Fae»«f»»  TRENTON, «. fc 


STANDARD  UNDERGROUND   CABLE  CO. 


322  The  Rookery.      Westlnghouse  Bldg., 
Chicago.  Pittsburg. 

Crossley  Bldg.,  San  Francisco. 


56  Liberty  St.,        1225  Betz  Bldg.,  ■ 
New  York  City.        Philadelphia,  Pa. 
10  Post  Office  Square,  Boston, 


BARE  AND  WEATHERPROOF  WIRES  AND  GABLES. 

Rubber  Covered  Wires  and  Cables.       Underground  Cables  for  all  Purposes. 


*  "  Q  T  I  n  "  INCANDESCENT  % 
t       W  '*"       LAMPS  I 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Chicago,  Saa  Praodsco. 


I 


i  LONG  LIFE 

■K  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

(      UADB     BY    THE    MOST    SKILLED    WORKMEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Hlles,  Ohio. 


THOUSANDS  IN  USE. 

Motors,  «  b.  p.  to  100  h.  p. 

Uynamos.  1  k.  w.  to  75  k.  w. 

Hljbest  Quality.     Reuoaabl.  PriK. 

THE  HOBART  ELECTRIC  MFG.  CO. 

Tr.OY,  OHIO. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

MaDufactur.rs  of 

Electric  Globes  and  Shades,  both 
Arc  and  lacandesceot 

iDoer  and  Outer  Qlobes  for  all 
encloied  arc  systems 

CATALOQUeS    SENT    ON    REQUEST 


\A/.    D.    PAIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying;,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat' 
>n{.    A  jet  black  finisliing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  (nfulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


PiEis,  Fbasce,  E.  H.  Cadlot,  12  Rue  St.,  Georges. 


New  York  Office- 74  Cortlandt  Street. 


WEATHERPROOF    WIRE 

("One  of  our  61  varieties") 
A  quarter  million  pounds  carried  regularly  in  Toledo  stock] 

TheF.Bissell  Co>iPA?rr 


Manufacturers  and  Jobbers  of 

ELECTRICAL  GOODS 


226-228-230  HURON  5TREBT 


TOLEDO.O- 
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TheElectrig  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Bccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICK    LISTS    AND    DKSCRIPTIVt    BULLETINS    PORWAROCD    UPON    REQUEST. 


SALES      OFFICES: 


Pnn-.\i)ELi'iii.i, 

New  Yobk, 

KOSTON. 

AllefThenv  A\<-. 

100  Broadway, 

GO  Stale  St. 

Marquette  Hid 

and  19th  Si. 

St.  L0UI8,  San  Fbancisco,         Cleveland,  Canada,  Havana,  Cuba, 

Wainwright  Bldg.  Rlalio  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


Yost  Sockets  and  Specialties 

The  only  safe,  satisfactory  and  permanent 
safeguard  against  side-lopping  sljades  and  loose 
sockets — that's  the  'Yost  device  for  locking  shell 
and  cap  together.  If  you  haven't  used  them 
you  are  behind  the  times. 

We  make  an  up-to-date  line  of  Specialties. 
Send  for  Catalogue.  It 
won't  cost  you  anything, 
but  our  improvements 
will  save  you  time  and 
annoyance,  which  means 
what  y 


THE  YOST   ELECTRIC   MFG.  CO. 

TOLEDO,   OHIO 


ECONOMICAL  ELECTRIC  LIGHTING 


NORTHERN 
DYNAMOS 


( 

^ 

"^ 

SIMPLE 
COMPACT 


We  build  them  for  direct  connection  to  any  type  of  engine,  or  to  be  driven  by 
belt.     Northern  Apparatus  readily  adapted  to  any  service 
BulJetln  No.  2530 

NORTHERN  ELECTRICAL  MFC.  CO., 


Engineers 


Madison,  Wis.,  U.  S.  A. 


Manufacturers 


^Bb 


M. KLEIN    &   SON 

Sead  Zc  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

For>  Electrical  WorkerM 
and  Line  Bulldarsm 

MATHIAS  KLEIN  &  SONS. 

St  W.  Van  Buren  St.,  Ctilcago.  III. 


CARBONS 

GONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


ELECTRIC  MOTOR 

TheRlENCO  motor  runs  at  high 
speed  when  connected  to  one  cell 
of  &lmoHt  any  kind  of  batteiT-    It 
rotates  In  either  direction   and   Is 
rtsed   without   chanpriny  con- 
Ions.    It  iH  tltted  with  groovfld 
pulley-    Price  60  cents;  pOBt- 
a^eandpAcklng  ISceota. 

Ithaca  Electric  Novtit;  Co. 
Box  49,  Ithaaa,  N.  V. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF   HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


BAKER &OOIN/I PAN Y,  Inc. 

ARTISANS  IN  PLATINUM 

408-4IO-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-lJagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 17 

Allen  Company,  L.  E 17 

ALlis-Chalmers  Company 2 

American  Battery  Co — 

American  Circular  Loom  Co.  1 

American  Conduit  Co 8 

Amer.  Diesel  Engine  Co 28 

Amer.  District  Steam  Co 10 

Amer.  Electrical  Heater  Co. .17 

Amer,  El.  Telephone  Co 22 

American  Electrical  Works..  17 
American  Stone  Conduit  Co..  8 
Arnold   Elec.  Power  Station 

Co 25 

Automatic  Electric  Go 23 

Babcock  &  Wilcox  Co — 

Baln.For^e 17 

Baker  A:  Company 3 

Baker  A  Co. ,  W.  E 25 

Barnett Company, G.  &  H....30 
Beardslee Chandelier  Mfg.Co.l6 

Berthold  A  Jennings 27 

Big  Four  Route — 

I{isseUCo..The  P 1 

Bossert  Electric  Construction 

Co 16 

Brooks,  HaUL 27 

Brown    Electrical   Construc- 
tion Co 25 

Bryan-Marsh  Co 14 

Bryan,  Wm.  H — 25 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 30 

Bushnell,  A 27 

Butterfleld,  J.  P — 

Byllesby  ACo..H.  M 25 

Byrne  Const.  Co. ,  M.  P — 

Carney  Bros.  Co 27 

Central  Electric  Co 5 

Cent  Stat.  Improvement  Co. .18 


Century  Electric  Co 15 

Chicago  Die  &  Electric  Co....— 

Chicago  Edison  Co 4,  18 

Chic.  Fuse  Wire  A  Mfg.  Co. . .  - 
Chicago  Insulated  Wire  Co..  1 

Cliicago  Mica  Co 16 

Columbia  Incand.  Lamp  Co.-- 

Columbia  Mfg.  Co 26 

Columbus  Storage  Bat'ry  Co. 23 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 15 

Coolidge  Co. .  Marshall  H 27 

Crawtordsville  Electric  Co. .11 

Crescent  Co 15 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company. . .  30 

Crouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Go U 

Cutter  Elec.  A  Mfg.  Company— 

D.  A  W.  Fuse  Company — 

Dearborn  Drug  A  Chem.Wk3.20 

Diamond  Jleter  Company — 

Dielectric  Manufacturing  Co.  1 
Dixon  Crucible  Co.,  Joseph. .20 
Drake  A  Co..  Frederick  J....  4 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 29 

Dustin  Co..  Chas.  E 18 


Edison  Decorative  A  Minia- 
ture Lamp  Deparim't 16 

Edison  Mfg.  Company 1 

Edwards  A  Co 20 

Egan,  J.  J 17 

Eldredge  Elec.  Mfg.  Co - 

Electrical  Engineer  Institute.— 

Electric  Appliance  Co  16 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company... 24 


Fahnestock  Transmitter  Co.  .— 

Fibre  Conduit  Co 17 

"ForSale"  Advertisements.. 18 
Ft.  Wayne  Elec.  Works,  Inc. .29 
Fostoria  Incand.  Lamp  Co.  ..19 

Fowler,  John  H 27 

Fowler- Jacobs  Company 37 

General  Electric  Co 9 

General  Engineering  Co.  ,The.25 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co  —  — 

Gould  StorageBatteryCo — 

Gt.West-Smelt.A  Refining  Co.l8 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company.  ..18 


Haller  Machine  Co 

Hart  Mfg.  Co 

Hartford    Steam    Boiler   In 

spection  A  Insurance  Co.. . . 

Hartford  Time  Switch  Co..-. 

Hazard  Manufacturing  Co... 

Hipwell  Mfg.  Go 

Hobart  Elec.  Mfg.  Company. 

Hoffman, G.W 

Holmes  Fibre-Graph.  Co 

Holopbane  Glass  Co 

Hornaday  A  Co. ,  J.  P 

Humphrey.  Henry  H 

Hunt  A  Co.,  Robi.  W 


Illinois  Central  Ry 20 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  A  Ins.  W.  Co...  I 
India  Rubber  A  Gutta  Percha   ■ 

Insulating  Company 4 

International  Tel.  Mfg.  Co.. .23 
Ithaca  Elec.  Novelty  Co 3 


Jackson,  D.  C.  A  W.  B 25 

Jeffrey  Manufacturing  Co 20 

Jewell  Electrical  Inst.  Co — 

Johns-Man ville  Co.,  H.  W — 

Kartaverl  Manufacturing  Go.30 
Kellogg  Switchboard  A  Sup- 
ply Company 23,  27 

KesterElec.  Mfg.  Co 25 

Klein  A  Sons,  Mathias 3,  30 

Kohler  Brothers 25 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp  —  — 

Leffel  A  Co.,  James. 30 

Lewis  Lumber  &  Mfg  Co 27 

Lindsley  Brothers  Company.. 27 
Loud's  Sons  Co. .  H.  M 26 

Machado  A  Roller: — 

Maltby  Lumber  Company.. ..27 

Manhattan  El.  Supply  Co 16 

Manross,  F.N 23 

Jlarinette  Gas  Engine  Co 20 

Matthews  A  Bros.,  W.  N 17 

McLennan  A  Company,  K 16 

Mica  Insulator  Company — 

Michigan  College  of  Mines  .. — 

Miller  Electric  Co 20 

Minnesota  Electric  Co 23 

Miscellaneous  Advs 18 

Monon  Railroad — 

Moon  Mfg.  Co..  The 23 

Mueller  Company,  William.. 27 

Munsell  A  Co.,  Eugene 16 

Murdock  A  Co. .  Wm.  J 22 

National  Carbon  Co — 

National  Electric  Co 8 

National  Elec.  Signalling  Co. — 

National  India  Rubber  Co — 

National  TeL  Supply  Co 22 


Niiv\  England  IJuU  Co 22 

New  York  Cent.  Ry 18 

New  York  Ins.  Wire  Co 21 

Northern  Elecfl  Mfg.  Co....  3 

Northern  Pacific  Ry 15 

Northwestern  Electric  Co 16 

Norton  Elect!  Instrument  Co.— 

Okonite  Co.,  The 1.    7 

Olds  Gasoline  Engine  Works.20 

Pacific  Coast  Pole  Co 26 

Page  A  Hill  Co 27 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  A  Refl.  Co..— 

Pass  A  Seymour,  Inc i 

Phelan,  D.  W 27 

Phillips.  Eugene  F 17 

Phillips  Insulated  Wire  Co.. .17 

Phcenix  Glass  Co 1 

Phosphor-Bronze  S.  Co 20 

Pignolet,  L.  M 16 

Pittsburg  A  L.  S.  Iron  Co. ...27 

Plume  A  Atwood  Mfg.  Co — 

Porter  Cedar  Company 26 

Reisinger,  Hugo 15 

Reynolds  EL  Flasher  Mfg.Co.l6 

Roche,  Wm 16 

Eoebling's  Sons  Co.,  J.  A 30 

Rose  Polytechnic  Institute... 23 
Ruebel-Schwedtman  n- Wells.  .25 

Safety  Ins.  Wire  &  Cable  Co. .  8 

Sargent  A  Lundy 25 

Schott,  W.  H 12,25 

Seaman,  J.  H 23 

Simplex  Electrical  Co.,  The. .  1 
Simplex  Elec.  Heating  Co. ...20 
Sprague  Electric  Company ...  17 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 1 

Standard Underg.  Cable  Co....  1 


Standard  Vitrified  ConduitCo  8 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 25 

Sterling  A  Son.  W.  C 26 

Sterling  Electrical  Mfg.  Co. ..15 

Sterling  Varnish  Co.,  The 6 

Stow  Mfg.  Company — 

Stromberg-Carlson  Tel.  Mfg. 

Company 22 

Sturtevant  Company,  B.  F...11 

Thomas  A  Sons  Co..  R 13 

Tod  Company,  William 20 

Torrey  Cedar  Company 26 

Trumbull  Elec.  Co — 

Turner  Brass  Works — 


Union  Electric  Mfg.  Co 6 

Valentine-Clark  Co..  The 26 

Varley  Duplex  Magnet  Co. ...  23 
Vulcanized  Fibre  Company.. 30 

Wagner  Electric  Mfg.  Co 5 

Walsh's  Sons  A  Company 18 

Warren  Elec.  Mfg.  Co 17 

Webster  Chemical  Co 17 

Wesco  Supply  Co — 

Western  Electric  Company...— 

Western  El.  Supply  Co 16 

Western  Lumber  A  Pole  Co. .  27 
Westinghouse      Electric      A 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co...  1 

W^lmerding,  C.  H 25 

Wisconsin  Central  Ry 25 

Wisconsin    Timber  A    Land 

Co 26 

Woolley  Fdy.  A  Mach.  Wks..— 
Worcester  Cocpany,  C.  H 26 

Yesbera  Mfg.  Co — 

Yost  E'ectrlc  Mfg.  Co 3 


For    Ol^ssifieci    larkdeaK    oS    .A.d-^rexrtlsejm.exs.'ts     ^ee     I*^g:e»     G. 
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MTANUFACTURED  BY 


Motors, 
Switches, 
Arc  Lamps, 
Circuit  Breakers,  Etc.,  Etc.    Wl  ■ 

CHICAGO  EDISON  COM PAIMYJ39  Adams  Street.  CHICAGO. 


.  Go. 


Cross-Over  Tubes  Split  Cross  Oxer  Tubes 


PatenledJiin^:;  U,  18'J2 


Patented  June  14,  lSU-2 


Pass  &  Seymour,  Inc. 

Solvay,  N.  Y. 


New  York 


Boston 


Chicago  San  Francisco 


Three  Extraordinary  Books  for    t^esV""":^": 
Engineers  and  Electricians     New  and  up  to  Date'. 

Written  by  Practical  Engineers  and  Electricians  in  a  languageeven  a  child  can  understand. 

The  20th  Century  Hand  Book  for  Engineers  and  Electricians. 

A  compendium  of  useful  knowledge  appertaining  to 
the  care  and  management  of  Steam  Engines,  Boilers 
and  Dynamos.  Thoroughly  practical  with  full  instruc- 
iions.  By  C.  F.  SWINQLE.M.H.  Formerly  Chiel  En- 
gineer or  the  Pullman  Car  Works.  Late  Chief  Engineer 
of  the  Illinois  Car  and  Equipment  Co.,  Chicago. 
ELECTRICAL  DIVISION.  The  electrical  part  of  this 
valuable  volume  was  wiitten  by  a  practical  engineer 
for  engineers,  and  is  a  clear  and  "comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos. Motors,  Lamps.  Storage  Batteries,  Indicators  and 
Measuring  Instruments. 

Swingle's  20th  Century  Hand  Book  for  Engineers  and 
Electricians.      Over    300    illustrations.      Handsomely 
bound  in  full  leather  pocket-book  style.    Size,  5x6?ixl  inch  thick.    PRICE  NET,  $2.50. 

Dynamo  Tending  for  Engineers,  ^''  ^'^Eigiieers'  ^*^°'" 

By  HENRY  C.  HORSTMANN  and  VICTOR  H.  TOUSLEV,  authors  of 
"Modern  Wiring  Diagrams  and  Descriptions  for  Electrical  Workers." 
This  excellent  treatise  is  written  by  engineers  for  engineers.  The  auth- 
ors have  had  the  co-operation  of  tl3.e  best  authorities,  each  in  his  cbosen 
field,  and  the  information  given  is  just  such  as  a  steam  engineer  should 
know.  To  further  this  information,  and  to  more  carefully  explain  the 
text,  nearly  100  illustrations  are  used,  which,  with  perhaps  a  very  few  ex- 
ceotions,  have  been  especially  made  for  this  book.  It  teaches  just  what 
the  steam  engineer  should  know  in  his  ensineroom  about  electricity. 
12mo,  cloth,  100  Illustrations.     Size  5H-x7?i.    PRICE  NET.  $1.50. 

The  most  Important  book  on  Electrical 
Construction  Work  ever  issued.  Modern 


Wiring  Diagrams  and  Descriptions 


for  Electrical  Workers. 


By  HENRY  C.  HORSTMANN  and  VICTOR  H.TOUSLEY. 

TTiis  grand  little  volume  not  onbj  tells  you  how  to  do  it,  but  it  shoics  you. 


This  book  tells  how  to  wire  for  call 

and  alarm  bells. 
For  burglar  and  fire  alarm. 

How  to  run  bells  from  dynamo  cur- 
rent. 

How  to  install  and  manage  batteries. 

How  to  test  batteries. 

How  to  test  circuits. 

How  to  wire  for  annunciators,  for 
telegraph,  telephone  and  gas  light- 


It  tells  about  meters  and  trans- 
formers. 

It  contains  30  diagrams  of  electric 
lighting  circuits  alone. 

It  explains  dynamos  and  motors,  al- 
ternating and  direct  current. 

It  gives  10  diagrams  of  ground  de- 
tectors alone. 

It  gives  "Compensator"  and  Storage 
Battery  installation. 

It  gives  simple  and  explicit  expla- 
nation of  the  "Wheatstone  Bridge" 
and  its  uses  as  well  as  volt-meter 
and  other  testing. 


It  tells  how  to  locate  "trouble"  and 
■Ting  out"  circuits. 

It  gives  a  new  and  simple  writing  table  covering  all  voltages  and  all  losses  or  distances,  etc, 

160  pages.    Over  200  illustrations.  Full  leather  binding.    C^t  cn 

Round  corners.   Red  edges.  Pocket  size,  4x6.  Price  net,    vl»uU« 

Each  book  sent  charges  paid  to  any  address  upon  receipt  of  price.    Your  money  returned 

if  the  books  are  not  as  represented. 

FREDERICK  J.  DRAKE  &  CO. 


Publishers  of  Self-Educallooal  Books  for  Ateclianics. 


Madison  and  Franklin  Sts.,  Chicago.  U.  S.  A. 


There  is  No  Higher-Class  India-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 

Authorized  Manufacturers  of  th« 

A.T-rix    f-^ex^ibl-e:   -tcibe:   \a/ire. 

i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  | 

MAIN  OFFICE,  Clenwood  Works, 

YOIMKERS,    IM.  Y.   | 


Sales  Office, 
ID  Cortlandt  St.,  New  York. 


|gg«Kg««««^8»»»8«8gg8:;ig;:«gg:»:H:tf:« 
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IL 


PITTSBURG 


TYPE  K 


TRANSFORMERS 


are  not  a  source  of  expense  as  they  do  not  burn  out  under 
normal  conditions  and  will,  when  operated  in  oil,  safely 
carry  overloads  of  25  per  cent,  for  periods  of  three  or  four 
hours  with  a  temperature  rise  entirely  within  safe  limits. 


WRITE  FOR  CATALOGUE. 

^tttitd  €lr(irtrCimt|«attg, 


ELECTRICAL  SUPPLIES 


264=266-268=270  FIFTH  AVE.,  CHICAGO. 
II 


TT 


IT 


IT  WILL  PAY  YOU  TO  BE  LARGELY  REPRESENTED 
IN  THE  ADVERTISING  COLUMNS  OF  THE  WESTERN 
ELECTRICIAN'S  FINAL  CONVENTION    REPORT  NUMBER 


CEJVT'RAL    STATIOJW    MAJVAGEHS 

Don't  Be  Afraid 

of  the  Gas  Pla-rvt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 


that  will  start  under  full  load  in 
sizes  ranging  from  ^  to  35  H.  P. 


XVagrxer   Kl eciric  Mfg. 

ST.  LO\/IS,  MO.,  V.  S.  A. 


Co. 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM 


»ED       T  M  R  UP  S  T 

NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR    METAL   COVERS-SECOND   ALONE   TO   THE 
STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to 


»-r4VIML.EY     IN 


SALES  AGENTS: 

Missouri,  Kansas,  Arkansas, 

PRANK    ADAMS   ELECTRIC   COMPANY, 

St.  Louis. 


RUIVIENT     CO.,     Orea-t    Barrins.ton,  IVIass.,    KJ.   S.  i 

EUROPEAN  OFFICE,  23  BOULEVARD  DES  ITALIENS,  PARIS.  FRANCE. 

Colorado,  Idabo,  Montana,  Wyoming,  New  California,    Oregon,  Washington,    Nevada,  Mexico. 

Me.xico,  Utah,  Arizona.  vittad  m    RPicrni  s,  rnupih'v 

HENDRIE-BOLTHOFP  MFG.  AND  SUPPLY  CO.,  BROOKS-FOLLIS  ELECTRIC  CORP.  v  ii  i  uk  .m.  bkasihi  4  Lu.nrani, 

San  Francisco.  San  Francisco.  .Mexico  City. 
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®I|ts  ©rabp-iiark  guarant^ps  quality. 

©Ijp  i^art  Mfg.  ©n..  l^artfnrJ».  Qlottn. 

Nrm  fnrk  loBtnn  ffilftragn  Enrania.  ®nt 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  contlnaous  baking  at  ISO"  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discounts. 


Motor  starter  with  Automatic  Release. 
Manufactured  under  our  owq  patenti. 


UNION      ELECTRIC     MFC. 

Milwaukee,   Wis. 


CO., 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjasters,    Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 

Seaman,  J.  H. 

Adjusters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Anchors  (Tel.  &  Tel.) 

Matthews  A.  Bro.,  W.  N. 
Crouse-Hinds  Co. 

Annunciators. 

Central  Electric  Co. 
Edwards  ^t  Company. 
Electric  Appliance  Co. 
Mantiattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Blec.  Supply  Co. 

Batteries  and  Jars. 

Central  Electric  Co. 
Columbus  Storage  Battery  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Roche.  Wm. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells,   Bazzers.  Ktc. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supi)ly  Co. 

Belt  Dressing. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltlner. 

Leather  Preserver  Mfg.  Corp. 

Blowers. 

Sturtevant  Co.,B.  F. 

Blovr  Pipes. 

Turner  Brass  Works. 

Boiler   Coiuponnds. 

Dearborn  Drug  A  Chem  Wlis. 

Boilers. 

Babcock  A  Wilcox  Co. 

Books*   E^Iectrlcal. 

Electrician  Publishing  Co. 
Drake  A  Co.,  P.  J. 

Booths,  Teleplione. 

Yesbera  Mfg.  Co. 

Brnslies. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable   Hangers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables  (See  Wires  and  Cables) 

Carbons,    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Eeislnger,  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castlne;s. 

New  England  Butt  Co. 

National  Electric  Co. 

Cbains. 

Jeffrey  Mfg.  Co. 
Circuit   BreaUers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Westinghouse  El.  &■  Mfg.  Co. 

Clntcbes,     Blectrlcal 
and    Meclianical. 

Akron  Electrical  Mfg.  Co. 

Coal    and   Asbes   Hand- 
line:   Mncbtnery. 

Jeffrey  Mfg.  Co. 

Coils  and  Magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 


Coloring:*  lianip. 

Webster  Chem.  Co. 

Commutator  Compound 

Alien  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  A  Co.,  K. 

Commutator  Trningr  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    E^lec- 
tric    Ligrbt   Plants. 

Bullock  Ki.  Mfg.  Co. 
Crocker-AVbeeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
AVestern  Electric  Co. 
Westinghouse  El.  A.  Mfg.  Co. 

CroHS-Arms,     Plus     iind 
Brackets. 

Berthoid  &.  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Compauy. 
Western  Elec.  Supply  Co. 

Cut-Outs   and   Switches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Alfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker- Wheeler  Co. 
Dustln  Co.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Scow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 

Electric    Heatins   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Railways. 

Crocker-Wbeeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and  Meohan- 
ical   Engineers. 

Arnold  Elec.  Power  Stafn  Co. 
Baktr  A  Co.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Brvan.  Wm.  H. 
Butterfield,  J.  F. 
Byllesbv  A  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 


General  Engineering  Co.  ,The. 
Hornaday,  J.  P.  A  Co. 
Humphrey,  Henry  U. 
Hunt  A  Co..  Kobi.  W. 
Jackson,  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Weils. 
Sargent  A  Lundy. 
Schott.  W.  H. 
Squire  Electric  Co. 
Stanton,  LeKoy  W. 
Wilmerding,  d  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  WavneElec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specially  Co. 
Jewell  Electrical  Inst.  Co. 
Machado  A  Roller. 
Norton  Elec'l  Instrument  Co. 
Hignolet,  L.  M. 
Stanley  Instrument  Co. 
AVagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Platine:   MacU'y 

Crocker- Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

:Marlneiie  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A  Mach.  Wics. 

Engines,    Steam. 

Allis-Chalmers  Company. 
Amar.  Diesel  Engine  Co 
Dustin  Co.,  Cbas.  E. 
Sturtevant  Co..  B.  F. 
Tod  Co.,  Wm. 

Pans    and    Fan    Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Compauy. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El,  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 

Files. 

Barnett  Co.,  G.  A  H. 

Fixtures,  Gas  and  Elec. 

BeardsleeCbandellerMfg.Co. 

Flasbers. 

Haller  Machine  Co. 
Reynolds  El.  Flasher  Mfg.Co 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co., 


B.  F. 


Fuses  and  Fuse   Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  A  Mfg.Co. 
D.  A  W.  Fuse  Company. 
Electric  Appliance  Co. 
Johns-Manville  Co.,  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fostoria  Incan.  Lamp  Co. 
Haller  Machine  Co. 
Holophane  Glass  Co. 
Pardridge  Shade  A  Refl.  Co. 
Phcenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 


Heating     (Exhaust 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing  Apparatus. 

Sturtevant  Co.,  B.  F. 
Holders,  Inc.  Lamps. 

Incandesent   Electric    Light 
Manipulator  Co. 
inspection  Jt  Insurance 
Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
liiNulating  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Cbica^o  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  \V. 

Kartavert  :Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  lusulated  WlreCo. 

Okoniie  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrltied  Cond.  Co. 

Sterling  Varnish  Co. 

Thomas  &  Sons  Co.,  R. 

X'ulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  Ei.  A  Mfg.  Co. 

Junction   Boxes. 

liossert  Elect.  Const.  Co. 
General  Inc.  Arc  Light  Co. 

Lamps,  Arc. 

Central  Electric  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Lt.  Co. 
Gregory  Electric  Co. 
Hipwell  Jlanufacturing  Co. 
JIanhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Lamps,  Incandescent. 

Bryan-Marsh  Company. 
Buckeye  Electric  Company. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Columbia  Incan.  Lamp  Co. 
Edison  Decorative  A  Minia- 
ture Lamp  Dept. 
Electric  Appliance  Co. 
Fostoria  lucand.  Lamp  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Standard  Elecl  Jlfg  Co. 
Sterling  Electrical  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Lamps,     Incandescent—- 
Replacers  <fc  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 

Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
M  innesota  Electric  Co. 
Western  Electric  Co. 

Linemen's   Climbers. 

Klein  A  Sons,  Mathlas. 

Magnet   "Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.F. 


F'oi?    A.li>l:x^t>etlo^X    Ia3.c3Lo2s::    of 


Mica. 

Chicago  Mica  Co. 
Mica  Insulator  Co. 
MunsellACo.,  Eugene. 
Mining  ApparatUB,Elec# 
Crocker- Wheeler  Company. 
General  Electric  Co. 
Jeffrey  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 
A.«3.'ve>  irtise>  i:x3.ei:i-t  ® 


(See  Dynamos  and 


Motors. 

Motors.) 

Mppers   and   Pliers. 

Klein  A  Sons,  Mathias. 

Novelties,   Glass.    Elec. 

Ithaca  Elect'l  Novelty  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain,  Force. 

Phosphor   Bronze. 

Phosphor  Bronze Sm.  Co. Ltd. 

Platinum,     AV 1  r  e     and 
Sheet. 

Baker  A  Company  Inc. 

Poles  and  Ties. 

Berthoid  A  Jennings. 
Brooks,  Hall  L. 
Bushneli,  A. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolidge  Co.,  Marshall  H. 
Fowler.  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maliby  Lumber  Co. 
Mueller  Company,  William. 
Pacillc  Coast  Pole  Co. 
Page  &  HiU  Company. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
AVisconsln   Timber    A  Land 

Co. 
Worcester  Co.,  C.  H. 

Polish   (Metal). 

Allen  Co.,  Inc..  L.  B. 
Hoffman,  Geo.  W. 

Pow^er    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.  West  Smelt.  A  Refining  Co 

Re-Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
■     Miller  Electric  Co. 

Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Schools  and   Colleges. 

Electrical  Engineer  Inst. 
Michigan  College  of  Mines. 
Rose  Polytechnic  Institute. 

Second-Hand   Mach'y. 

Cent.  Stat.  Improvement  Co. 
Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  A  Bro.,  W.  N. 
Northwestern  Electric  Co. 
Walsh's  Sons  A  Co. 

Sheet    Brass    *&    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs,   Electric. 

Haller  Machine  Co. 

Sockets   «&    Receptacles. 

Pass  A  Seymour. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,    Salts 
and    Paste. 

Allen  Co.,  L,  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 


Speaking    Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 


Specialties,    Electc-Jenl 
Mfrs.  and    Designers. 

Haller  Machine  Co. 
Speed  Indicators. 

Weston  Electrical  inst.  Co. 
Storage    Batteries. 

American  Battery  Co. 

Electric  Storage  Battery  Co. 

Gould  Storage  Battery  Co. 
Supplies,    General  Elec. 

Bisseli  Co.,  The  F. 

Central  Electric  Co. 

Century  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Electric  Co. 

Manhattan  Elect'l  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Switehboards. 
Crouse-ninds  Co. 
Gen.  Incan.  Arc  Light  Co. 
Telephones,    Telephone 

Material    and    Switch- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
Blsseil  Co.,  Tbe  F. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Swltchb.  A  Sup.  Co. 
Manhattan  Klec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Murdock  fit  Co.,  Wm.  J. 
National  li^iec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Time    Switches. 

Hartford  Time  Switch  Co. 
Tools. 
Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 
Transformers. 
Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co, 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric   Car. 
General  Electric  Co. 
AVestinghouse  El.  A  Mfg.  Co. 
Turbines,    Steam. 
Allis-Chalmers  Co. 
General  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co 
Turbines  Water  W^heela 
Leffel  ACo.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized   Fibre. 

Vulcanized  Fibre  Co. 
Wireless   Tel.  App'tns. 

Clark  Wirel.  Tel.  ATel.  Co.  T.E. 

National  Elec.  SignaUiog  Co. 

W^lres     &     Cables— Mag- 
net  Wires. 

American  Electrical  Works. 
BissellCo.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co. 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co. 
New  York  Insulated  Wire  Co. 
OkoniteCo.,  The. 
Phillips.  Eugene  P. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Go. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 


See    P^sre    3. 
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Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-4t  CORTLANDT  ST. 
HEW  YORK 


LAR6EST  FACTORIES  IN  THE  WORLD 

SEND    FOR    CATALOGUE 


STOCK  ON  HAND 


''  SAFETY "  RUBBER  COVERED 

WIRE    AND    CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.    iDwvjs-riN   &   00., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  EVSULATED  WIRE  &  CABLE  CO., 


WORKS:  layonne,  N.I. 


H4-11C  LIBKRTV  STREET.  S.  V. 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


BITUMINIZED 
FIBRE   CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  uor  the 
slightest  evidence  of  electrol.vsis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.        Manhattan  BIdg.,  Chicago 


National 


Direct  a-nd  AlternaLting 
Current 


Generators 


Built  in  Capacities 
up  to 

1500  KW, 


FOR 


LIGHTING 

POWER    AND 

RA IL  WA  Y 
SERVICE 


Write  for 

Catalogue  No.   60 

descripti-ve  of  our 

Alternating 

Current 

Machinery 


NEW  YORK:  135  Broadway 
PITTSBVRG:  Gellatly  &  Co. 
PHILADELPHIA:    1509  Land   Title   Bldg. 
CHARLESTON.W.Va.:  Agnew  Electric  Co. 


NoLtional  Electric  CompaLny 

GENERAL  SALES  OFFICE  and  WORKS 

MILWAUKEE 


CHICAGO:    Old  Colony  BId«. 

SEATTLE  and 

SAN  FRANCISCO: 

Kllbovirne  ®  Clark  Co. 
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Wenezal^lechic^ompam^ 


Thomson  High  Torque  Meter 

For  Alternating  Current  Circuits 


High  Torque.  Light  Moving  Element.  High  Ratio 
of  Torque  to  Weight.  Small.  Compact.  Simple 
Adjustment.      Reads    Direct    in    Kilowatt    Hours. 


PRINCIPAL  OFHCE  -  SCHENECTADY,  N.  Y. 


CHICAGO  OFFICE,  Monadnock  Block 


BOSTON  OFFICE,  84  State  Street 


SALES  OFFICES  IN  ALL  LARGE  CITIES 
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Hotel  "Windermkrk. 

CHICACO, 

ClIAS.    G.    MOOBB,    Manaobb. 


March  28th,  1904. 


The  V.  R.  Lanalngh  Company, 

207-209-211  Jackson  Blvd.  , 

Chicago,  Ills. 


May  28,  1904 


Gentlemen :- 

Replying  to  your  favor  of  March  19th, 
we  tak'?  pleasure  in  stating  that  the  installation 
of  Hollophane  Globes  has  been  perfectly  satisfactory 
in  every  detail. 

The  lighting  of  our  office,  dining  room, 
reading  room  and  bar  is  so  far  ahead  of  the  old  kind 
of  globes,  that  we  feel  proud  in  stating  we  cannot 
see  how  you  could  be  brought  in  competition  with 
any  other  globe.    As  a  matter  of  economy  we  are 
convinced  tnat  the  saving  is  fully  Thirty  per  cent. 

Wishing  you  success,  we  remain, 
Very  respectfully. 


THE  WINDERMERE  CO, 

By 


-X^Z^.^.')^ 


CENTRAL    STATIOK     nEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing  Coils,   Separators   and  full   line   of   Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


Americz^n      District       Ste^tnv      Compstny 


LOCKPORT,    NY. 


CHICAGO      ILL. 
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STURTEVANT 
ELECTRICAL  PRODUCTS 


Electrical  Fans  and  Blowers 
Motors  and  Generators 


Electric  Propeller  Fans 
Generacting  Sets 


a.nd  — 


Fans,  Blowers,  Exhausters,  Ervgirves,  Exhavist  Heads.  Heatirvg,  Venti- 
latirvg  aLnd  Drying  ApparaLtus.  Forges,  Stea.ni  Tra.ps,  Indvistria.1 
Eqviipments,  Mechanica.1  Dra.ft  Apparatvis,  Econonvizers 


B.  F.  STURTEVANT  CO.. 


Boston 


New  York 


PKiladelpKia 


ChicaLgo 


Hyde  Park, 
Mass. 

London  350 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
-Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete   device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 

MILWAUKEE,  WIS. 


NEW  YORK 
136  Liberty  St. 


CHICAGO 
IZ32  Monadnock  BIdg. 


PITTSBURQ 
322  Prick  Bids. 


BOSTON 
176  Federal  St. 


"  HORNBERGER  -  IRWIN 
TRANSFORMERS 

This  type  from  75  K.  W.  to  500  K.  W. 

Submit  your  specifications  for  large  sizes. 


J? 


lype  H.     Keady  lo  Assemble. 

The  feature  of  tliistjpe  is  its  low  operating  temperature,  low  iron  losses, 
and  clc-:e  regulation  in  operation  of  inductive  loads  of  low  power  factor. 
Catalogue  on  apj)lication,  explaining-  details  in  full. 

MANUFACTURED  CRAWFORDSVI LLE  ELECTRIC  CO. 

CRAWFORDSVILLE,  INDIANA,  U.  S.  A. 
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wr 


Central 
Heating 


SCHOTT'S   BALANCED   COLUMN 
HOT  WATER  SYSTEM 

No  Back  Pressure.     No  Noise, 

Perfect  Circulation.     Greatest  Capacity. 

Absolute  Regula.tion  in  Building. 


SCHOTT'S  REGULATED 
STEAM  SYSTEM  -«   -« 

Automa.tic  Va.cuum  Circulation.    Grea,test  Pipe  Line  Capacity. 
Led>.st  Ba>.ck  Pressure.  Highest  Ecorvonny. 

Absolute  Regula^tion  in  Building. 


^ 


Designed  aLnd  Built  by 

W.  H.  SCHOTT 

Engineer 

VIX^A^IX  Ma^rquette  Building.  -         CHICAGO 
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HIGH  TENSION 


INSULATORS 

A  FEW  TYPES 

FOR  LINE  VOLTAGE 
UP  TO  60,000. 


SEND  FOR  CATALOG 

SHOWING 


TYPES. 


R.  THOIVIAS  &.  SOIMS   OO 

EAST    LIVERPOOL,     O. 

FACTORIES:    EAST  LIVERPOOL,  OHIO,  U.  S.  A.  LISBON,  OHIO,  U.  S.  A. 

SALES  OFFICE:    39  AND  41    CORTLANDT   ST.,   NEW  YORK,  N.  Y.,  U.  S.  A. 
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As  We   Said   Before — 

Our  increasing  sales  and  pleasing 
comments  on  the  Imperial  Pris- 
mo  Lamps  demonstrate  their 
popularity. 

Have  you  received  our  cat- 
alogue? 

Be  "up  to  date"  and  equip 
some  of  your  best  customers 
with  them. 

They  will  bring  you  much 
high  class  trade. 

Bryan-Marsh  Company,  510 
Fisher  Building,  Chicago;  136 
Liberty  Street,  New  York; 
1 1 12  Lumber  Exchange,  Min- 
neapolis; 5oPerin  Building, Cin- 
cinnati; 202  McPhee  Building, 
Denver. 
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"  EI-EOTRA  "        MIOMESnr       OR/ 

kDE        NUEIRMB 

lERO 

0  ARBO  IM  3 

BEST  LIGHT                                ^.sSi 

STEADIEST  LIGHT     ^^^^^B 

LONGEST  LIFE 

LEAST 

DUST 

•TRADC     M&BK- 

REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE    they    cannot   be    equaled    in  QUALITY  or  EFFICIENCY,  producing  the 
highest      standard     of      candlepower      in    proportion    to    the    current   consumed. 

HUGO  REISINCER,  Sole  Importer,       -       - 

1  1   Broadway,  NEW  YORK.    | 

A  Trip    Through 

Yellowstone   PoLrk 

Is  what  everyone  hopes  to  have  some  day.  It  is  the  most  wonderful  trip  in  the 
world.  There  are  more  than  3,000  square  miles  of  weird,  marvelous,  unimaginable 
things  that  can  be  seen  nowhere  else,  therefore  if  one  ever  sees  them  one  must 
go  to  the  Park,  in  the  heart  of  the  magnificent  Rockies  with  snow  tipped  peaks 
all  around.  If  Old  Faithful  geyser,  a  Paint  Pot,  Mud  Volcano,  or  Emerald  Pool 
were  to  be  found  in  Lincoln  Park,  Chicago;  Central  Park,  New  York;  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by  tens  of 
thousands  For  a  very  small  sum,  comparatively,  all  these  and  hundreds  more  of 
nature's  unduplicated  marvels  can  be  seen  between  June  1  and  September  30  of 
each  year,  and  one  will  enjoy,  to  boot,  the  best  coaching  trip  in  the  country. 

The  Northern  Pacific  folder  on  Yellowstone  Park,  just  issued,  is  a  new,  right 
up  to  date,  finely  illustrated  dessertation  on  this  Yellowstone  Park  trip.  It  is 
not  descriptive,  but  deals  with  the  detailed  technical  matters  everyone  needs 
to  know  about  such  a  trip.  It  tells  all  about  the  hotels,  the  stage  coaches, 
the  roads,  the  cost  of  the  tour;  where  the  geysers,  the  waterfalls,  the  bears,  the 
canyons  are.  and  where  the  trout  fishing  is  found.  We  have  printed  thousands 
of  this  beautiful  leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can 
be  obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St.  Paul,  Minn., 
two  cents  with  proper  address. 

"Wonderland  1904"  which  is  a  very  fine  pamphlet  of  116  pages,  descriptive 
of  the  Northwest,  including  thejPark,  will  be  sent  lor  six  cents. 
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CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  BLDG.,  NEWARK,  N.  I. 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Buffalo,  1901 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN  PUBLISHING   COMPANY. 

610  MarqueHe  BIdg.,  CHICAGO. 
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New  Soldering  Stick 

...-_..   ^,.  ,™         "CRESCENT" 
__^^^^OP    Is  rilable  ind  Plastic,  Not  Brittle ! 

Entirely  different  from  any  ottier:  no  waste;   no 
sputtering;   nocorroslon. 
CRESCENT   CO.,  403  OMAHA   BLDC,  CHICAGO. 


m 

DO   YOU? 

m 

fW\ 

BUY      LAMPS-OH-BUY      CANDLE      POWER 

fw\ 

,^[|)-^. 

1«    --^      (THIS   LAMP  1      ^_.    ,,„ 

'°    "^    Uverage:s5    ^^   1^ 
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THE  stehuino  electrical  manufacturing  CO. 

""    TTT^''* 

STCHL1«a     SPECiat 

NEW  TORK.   N.  T.                              WAflnCN,  O.                               CHICAOO,   ILL 

ReaULAR       TVPK 

^ 


iFIBRE-GRmiW 
COMMUJATdRMj 
BRUSH  \W 


,  ■h'LKS -\MVfM.K\\WZ 


There's  No  Friction 

wltb  the  FIbre-Grapblta  Commutator  Brueb. 
Being  90  percent,  pure  graphite.  It  insures  low 
rcelBtance^  DO  eparlcing  under  a  varying  load,  and 
longer  wear.  TLere  is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  eco* 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFC.  CO. 

5155  Wakefield  Sl..aermanlowii,  PHILADELPHIA. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"MARVEL    OF    MECHANICAL 'SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS— DIRECT  AND  ALTERNATING 


SAMPLES  SENT  ON  30 
DAYS'  TRIAL-COSTS  NOTH- 
ING  TO   TRY    THEM. 

HIPWELL  MIMFC.  CO. 

ALLEGHENY,      PA. 


? 


DO  NOT  DELAY 


placing  your 
order  for 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
ahernating  current  Ceiling  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 


MANUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


1007-9-11  LOCUST  STREET, 


ST.    LOUIS,    MO. 


i6 
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MONEY    MAKERS 

IN  THE  GOOD  OLD  SUMMER  TIME 

Increase  your  day  load  by  advocating 
Heating  Apparatus  of  all  kinds. 

Catalogue  on  application. 

ELECTRIC  APPLIANCE  COMPANY 


92-94  W.   VAN   BUREN    ST., 


CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Out  Competitors  Have  Increased  Prices. 

WE   HAVE   NOT   INCREASED   PRICES  on 

Staadard  Manufactured  AttuA.     We  are  Satisfied  witii  a  Reasonable  Profits 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responalble  for  Present  Low  Prices. 


EDISON   MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  KeceiitcfUs. 


EDISON  DECORATIVE  &  MINIATURE  LAMP   DEPT., 

Qeneral  Electric  Company,  HarrUon,  N.  J. 


NORTHWESTERN  ELECTRIC  CO. 


g  J  ri  w.  wHSHinaTori  street,  Chicago  or 

4  0  NEW  AND   SECONDHAND  S| 

1^      DYNAMOS    AND    MOTORS      '" 


WATT-METERS  repair  work  a  specialty 


MICA.  INDIA «"°  AMBER 

EUCENEJMUNSELL  $(  CO.,      218  Water  St.,  New  York.    117  Lake  St.,  Chicago. 


FOR    ELECTRICAL 
PURPOSES. 

Quality  of  the  Best. 
Prices  Low. 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUIVCTIOW  BOXES, 
STI^TCHBOAttl>S,   PASTEL    BOARDS,   SWITCHES,   ETC 


"NEW  STANOARD" 
DRY  BATTERIES 


Are  the  Standard  of 

OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  all   others. 
It  Is  the  best  dry  cell  ever  made. 
They    are   made   In    all    standard    and 
special  sizes. 

WM. ROCHE, 


THE  "AUTOGAS"  DRY 
BATTERY 

For  Portable  Service  is  the 
Best  Made. 


For   Aulomoliiles.    Launches,   and   all   Ignition 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER, 
62-54  PARK  PLACE,  NEW  YORK. 


BEST  IN  THE  WORLD 

Write  for  lull  partfculars 

Reynolds  Elec.  Flashsr  Mfg.  Co. 

221  Fifth  Ave.,  Chicago. 


NEW  PRICES 

New   net  firlces  on  all  gooda  contained  In 
our  SSO-page  catalogue  No.  14.    Send  far  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


VOLT  -  AMMETERS, 

POCKET  SIZE. 

For  TestlngBatterles  and  Battery 
Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.       ACCURATE. 
Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


BEARDSLEE  CHANDELIER  MFG  CC'^^mY^^., 

GAS  &  ELECTRIC   FIXTURES  ""the TRADE. 


WANTED 


You  Who  are  Troubled  with  Sparking  and  Cutting  of  Commutmtorm  to  Uam 


SO  eta.  per  Stick.    $S.OO  per  Doxen. 

For  Sale  by  all  Supply  Houses,  or 

FREE,  Sample  Stick,      '^"om  «1  Inter  Ocean  Bldg..  l.mpenrlKi 


The  only  arflcif  tlmt  w-lll  PREVENT  SPARKING. 
Will  kci  |i  1  lif  ■■.iiiiiiuitator  In  good  ooudltton  and 
PBEVE^T  rCTTlNi;. 

Absolutely  will  Hot  Gum 
The  Brumhea  .  .  . 

It  will  put  that  tiigh  gloHS  on  the  commutator  you 
have  80  long  sought  aCter. 

K.  McLennan  &  oo.. 

Sole  Manufat'turerH, 

.     C-niCAGO.  ILL. 


f  27  fULTOM  STREET 


OHIGAGO 


For   Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,   Rubberrings  and  anything  pertaining  to  Signs, 

WRITE  TO 

HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sbeetmetal,  Electric  and  Machinery  Specialties 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A. 


Estimate*  Furnished. 


May  28,  1904 
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FRANK  N.  PHILLIPa.  President. 
C.  H.WAaENSCIL,   TncABURCR. 


tUQCNC  r.  PHILLIPS. 
GcNCRAi.  Man 


.   ROWLAND   PHILLIPS,  VlCE-PRKB. 

.  n.  nc  MING  TON,  Jr..  Sec. 


AMERICAN  ELECTRICAL  WCRKS. 


PROTIDEUCE,  B.  I. 

BAREANDINSULATEDELECTRICWIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  roBK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donoboe.  82  Lake  St. 

MONTEEAL  Beasch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSOALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF     DITCMTC 
U.  S.  &  FOREIGN  TH  I  Cn  I  0 

FDr£e  bain,  1652-3  Monadnock  BIk.,  CHICAGO 


S-MSiK^Vm^mje'Uhq  the  r 


!jg  Sample  SticK  for  lOc. 


ooKtet  "Soldering  Sense"  des'cribesiv 
^  :i334  Columbia  Ave-,  «riJCACO:^^ 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    MecbanlcBlly    as    well    as   Eleclrically 


Showing  double  doors.  Setb  Thomae  eight-day 
movement,  auxiliary  cst-out,  auxiliary  hand- 
trip,  and  switch  indicator. 

For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.  ::  10,  20,  35  and  50 
Amperes.  250  Volts,  1,  2  and  3  Poles, 
CoosDlt  us  regardiag  aay  reqalreineDta 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.S.A. 

New  York  City : 

A.  Hall  Berry,  97.99-101  Warren  Street 

Lendon,  England : 

Vtrilyi,  Ltd.,  31,  King  Street,  Covent  Garden,  S.  W. 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  Otflce;  McKay  Englneerlns  Co.,  149  Broadway 


Woi^rrerv 


Ahernator 


It's  the 

Inductor  Type 

Simple  as  a  child's 

ABC 

'  ANYBODY — NOT  A  FOOL— OU(iHT 
TO  BE  ABLE  TO  OPERATE  IT." 

This  Inductor  carries   the 

Inducing  Magnetism 

We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


"5filiRENl^CTIilC^i;.K 


Se^ndusky,  O. 


ELECTRIC     FANS 


OF  SUPERIOR 

nESIGN  »nd  CONSTRUCTION 

THE  OLDEST 

AND  MOST  POPULAR 

OFTEN  IMITATED 
BUT  NEVER  EQUALED 
Write  lor  Catalogue  No.  30614. 

S PRAGUE 

ELECTRIC  COnPANY 

General  Oltlce^: 

S27-53I  West  34th   Street,  New  York. 

Chicago  Office:  Fisher  BIdg. 


W.  N. 

MATTHEWS 

AND 

BROTHER 


803 

Carieton 
Building 
St.  Louis 


A  Worm's  Eye  View  of 

8TOMBAUGH       GUY      ANCHORS 

THEY  WORM  THEIR  WAYIN  LIKE  ACORKSCREW  INTO  ACORK 


THE 

/7B/?EC0ND\in  zmem^ 

Works  ^Principal  Ornci;  OR  ANG  EBU  RG,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHT.nTHEORY RIGHT. nPRACTICE RIGHT, n  PRICE 


ACME' COMMUTATOR  ^M     \ 


I    1.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

abeolulely  preventa  itparklng  orcuttlQg.    One  stick  ot 
"Acme"  la  equal  to  one  gallon  of  oil  for  lubricating 
commutatora.    Free  Sample.    AGENTS  WANTED. 
60c  per  Stick.        tS.M  per  doz. 

]. ).  Egan  Sole  Mfg.,     683  W.  Olilo  St.,      Chicago 


Tliey  liold  YOU  responsible 

so  GIVE  THEM  THE  BEST. 

MANUFACTURED  BY 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


NATIONAL  CODE  STANOARD 

"0.  K."  Weatlierprool  Wire. 

Slow  -  Burning  leatherprool 

and  Ideal  Wire, 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET.  R.  I. 


COLOR    YOUR    LAMPS 


BY    USING 


CRYSTAL 
CHENIIGAL  COLORING 


Cost  One  Cent  Per  Lamp 

Brilliant,  permanent  color.      Easily 
applied.  Nine  decorative  effects 
It    will    pay   you    to   in 
vestigate. 


WEBSTER  CHEMICAL  CO. 

ST.  PAUL,  MINN. 


i8 
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TP ANTED,  FOB   SAXE    and 

similar  WAIST  COIiUSTN  advertise- 
ments  (jo  zuoyds  or  less),  $i-So  an 
insertion;  additional  -words  3c  each. 
POSITION  TF ANTED  advertise- 
ments (JO  Tuords  or  less),  $1,00  an  in- 
sertion; additional  zuords  2C  each. 


POSITION    WANTED. 

By  first-clas-s  electrician  wiih  vast  experience 
and  general  knowledge  of  the  electrical  ma- 
chinery with  ligbt  and  power  plant,  railways, 
mills,  factories  or  sbops;  conver-iant  wuh  gen- 
eral repair.  Thoroughly  understands  care, 
maintenance  and  economical  management  of 
same.  Capable  of  taking  charge  of  any  system. 
Strictly  sober  and  reliable:  best  reference  as  to 
character  and  ability.  Address  BOX  354.  cart 
Western  Electrician,  510  ilarquette  Building. 
Chicago, 


POSITION     WANTED. 

As  superintendent  of  electric  light  or  water 
works  plant;  have  had  16  years'  experience  In 
electric  light  business,  and  18  yearsin  handling 
boilers,  engines  and  water  works  machinery  and 
understand  the  business  from  the  coal  pile  up. 
Will  guarantee  results  as  to  economy  and  serv- 
ice furnished.  Address  BOX  342,  care  Western 
Electrician.  510  Marquette  Bldg..  Chicago. 


POSITION  WANTED. 

Bv  married  man:  ten  years' experience  with 
dynamos,  motors,  arc  lights,  transformers,  in- 
terior wiring  and  line  construction. A. C.  or  D.C. ; 
also  storage  batteries.  If  you  want  a  superin- 
tendent that  knows,  let  me  hear  from  von.  If 
you  use  liquor  don't  answer.  Al  references, 
i  mean  business.  State  salary.  Address  BOX 
355,  care  Western  Electrician.  510  Marquette 
Bldg.,  Chicago. 


POSITION  WANTED. 

As  superintendent  of  electric  plant.  Experi- 
enced in  both  A.  C.  and  D.  C.  systems  and  poly- 
jthase  work,  and  modern  systems  of  series  al- 
ternating aic  lighting.  Can  desisn  and  con- 
struct complete  plants.  Address  BOX  357,  care 
of  Western  Electrician,  510  Marquette  Bldg. 
Chica-'o. 


POSITION   WANTED. 

As  foreman  or  superintendent  with  Interior 
construction  company  by  a  capable  man  with 
practical  experience  in  the  ditTerent  branches 
of  thi:^  work.  Can  plan  work,  give  estimat 
and  manage  large  contracts  and  men  advan^ 
tageouslv.  Strictly  temperate  and  a  hustler- 
Address 'BOX  352.  care  Western  Electrician, 
510  Marquette  Bldg.,  Chicago. 


POSITION     WANTED. 

By  a  young  man  of  good  character,  first- 
class  wire  man  and  line  man.  Have  completed 
course  Int.  Cor.  Schools.  Over  three  years'  ex- 
perience in  wiring,  line  work,  installing  a.  c.  and 
d.  c.  motors,  meters,  arc  lamps,  etc.  Can  cali- 
brate meters.  Best  of  references  and  will  go 
anywhere.  Good  knowledge  of  engines  and 
boilers  and  familiar  with  both  a.  and  d.  c.  ap- 
paratus. Prefer  position  as  chief  electrician  In 
plant  of  about  1.500  k.  w.  capacity.  WiU  take 
position  as  superintendent  of  small  plant. 
Address  BOX  344.  care  Western  Electrician, 
510  Marquette  Bldg..  Chicago. 


POSITION   WANTED. 

Cornell  graduate  In  electrical  and  n^.echanical 
engineering  desires  change  of  position.  Prac- 
tical experience  Includes  power  plan!  and  shop 
superintendence  :  power  plant  designing  and 
testing;  laying  out  and  installing  shop  equip- 
ments; electric  and  pneumatic  power  distribu- 
tion :  applications  of  electricity  In  manufac- 
turing plants,  particularly  individual  motor 
drive;  estimating:  preparation  of  Bpeciticatlons 
and  correspondence.  Broad  knowledge  of  gen- 
eral machinery.  Executive  and  business  ability. 
Excellent  references.  Satisfactory  reasons  for 
desiring  change.  Could  invest  small  capital. 
Location.  South  or  West.  Address  BOX  356. 
care  of  Western  Electrician. 


SALESMEN  WANTED. 

Salesmen  calling  on  physicians  can  make  big 
money  taking  orders  for  meritorious  medical 
appliance.  Every  doctor,  masseur  and  hospital 
needs  one.  Sells  op  sight.  Sample  compact; 
weighs  but  20  ounces.  Address  S.  J.  GORMAN, 
807  Baltimore  Bldg.,  Chicago. 


SALESMEN  WANTED. 

■Reliable  men  to  carry  as  a  side  line  an  up-to- 
date  line  of  Advertising  Calendars,  sold  to  Fur- 
niture, Hardware.  Drug.  Shoe  and  General 
Merchants.  Convenient  to  carry  ;  prompt 
remittances.  GEO.  H.  JCNG&CO.,Cincinnatl.O. 


WANTED. 


40  to  50  K.  W.  direct-connected  unit.  Miib.t 
K- standard  make  in  first-class  condition  and  a 
bargain  for  spot  cash.  Address.  McGUlRE  A 
COBB.  Hotel  Warner.  33d  St.  and  Cottage  Grove 
.\ve..  Chicago. 


WANTED. 


A  second-hand  alternating  current  dynamo 
Must  be  cheap.  Give  all  particulars  concerning 
it.       W.  E.  WILLIAMS.  2\.o  S.   Clinton  Sireet. 

Chicago,  111. 


WANTED. 


Bids  for  the  street  lighting  of  the  City  of  Pana. 
111.,  for  83  arcs  will  be  received  bv  the  Citv  Clerk 
until  May  30th.  M.  D.  ALEXANDER.  Chair- 
man Light  Committee. 


FOR  SALE. 

A  completely  equipped  electric  light,  jiower 
and  heating  plant  in  a  city  of  2.500  inhabi- 
tants. Incorporated  under  the  laws  of  Iliinois. 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  in- 
creasing its  list  of  consumers.  Parties  owning 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  taking  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  plant  iuTited  at  any  time.  Address 
BOX  351,  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago,  111. 


FOR  SALE  OR  EX- 
CHANCE. 

New  outfit  outgrown  in  six  months;  consists  of 
75 amp.  220  volt  mp.  comp.  generator.800  r  p.m., 
rln^  oiler,  marble  switchboard.  Weston  volt- 
meter and  ammeter,  d.  p.  switches.  Endless 
double  leather  belt.  Real  estate  or  money.  J. 
H.  WALDEX    Pleasant  Hill,  Mo. 


NOTICE  FOR  PROPOSALS 

Sealed  proposals  will  be  receiTed  at 
Kilbourn  City,  Wis.,  until  4  p.  m.. 
Thursday.  June  9th.  1904.  lor  furnishing 
all  labor,  material  and  apparatus  neces- 
sary for  the  construction  of  a  complete 
electric  lighting  plant  for  the  village  of 
Kilbourn  City  in  accordance  with  the 
plans  and  specifications  on  file  with  the 
village  clerk  of  said  Tillage. 

AH  bids  must  be  addressed  to  the  Vil- 
lage Clerk,  Kilbourn.  Wis.,  and  endorsed 
on  the  outside  of  the  envelope,  *•  Bids 
tor  Electric  Light  Plant.'' 

Bidders  must  deposit  a  certified  check 
for  an  amount  equal  to  '^%  of  their  bids. 

Copies  of  the  specifications  may  be 
seen  at  the  office  of  L.  W.  Burch.  Engi- 
neer. 323  E.  Wilson  St.,  Madison.  Wis., 
or  at  the  office  of  the  Village  Clerk, 
Kilbourn.  Wis. 

Tbe  village  Board  of  said  Village  reserves 
the  right  to  reject  any  or  all  bids. 

By  order  of  ide  Village  Hoard  of  said  Village. 
.\.  I.  BEMNETT. 
KIH!ourn,Wls.,May24.  1904.         village  ilcrli. 


"The  Nation's  pleasure  groundand  san- 
itarium."—iJanV/  Bennett  UiU. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Adi- 
rondack Mountains  are  full  of  fish; 
the  woods  are  inviting,  the  air  is 
filled  witli  healtli.-^and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of 
the  "Four-Track  Series,"  "The  Ad- 
irondack Mountains  and  How  to 
Reach  Them;"  issued  by  the 

NEW  YORK  CENTRAL 

A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
iels. General  Passenger  Agent.  Grand 
Central  station.  New  York. 


ELECTRICAL  BOOKS. 

A.l\    kClnds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Smite  510  Harqaette,  CHICAOO, 


CHARLES  E.  jDUSTIN  GO. 

I  I   Broadway,   New  York 

Factory  and  Storehouse    Orangeburgh,    N.  Y. 

Electrical  and  Steam  Machinery 

ARC  GENERATORS 

One   No.   12  A,   Brush,  120  lamps,   9.6  amperes. 

One  No.   11    B.    Brush.    160   lamps.    6.6   amperes. 

Two  No.  9^^  B,  Brush,  120  lamps,  6.6  amperes. 

Three  No.   9  B.  Brush.  120  lamps.   6.6  amperes. 

One  No.  9  A,  Brush.  SO  lamps.  6.6_amperes. 

Two  MD  12,   Thomson-Houston.    7o   lamps.   6.6  amperes. 

One  aiD  2,   Thomson-Houston,   50  lamps.   9.6  amperes. 

One  LD   12,   Thomson-Houston,   50   lamps.   6.6  amperes. 

All  the  Brush  arc  generators  have  been  entirely  overhauled  by  tbe 
General  Electric  Company  and  are  fitted  with  oil  regulators  and  multicircuit 
device. 

ARC    LAMPS 

General  Electric.  "Gilbert."  Form  3,  enclosed  lamp  for  direct-current 
series  circuits.   6.6  amperes.      Brand  new. 

General  Electric.  Form  2,  enclosed  lamps  for  direct- current  multiple 
circuits.  110  volts.    Brand  new. 

Brush  No.  31,  double-carbon  open  lamps,  for  direct-current  series 
circuits,  9.6  amperes.     In  first-class  condition. 

Thomson-Houston  M2,  M12,  K2  and  K12.     All  in  good  operative  condition. 

500    VOLT    MOTORS 

p.  4-pole  350  R.  P.  M.  Piillev.  54x36.    Three  bearings. 
P.  4-pole  C.  4  C.  560  R.  P.  M.  Pulley,  28x8. 
P.  4-pole  Northern   Electric  Co.   800   R.   P.   M.   Pullev.  14x12. 
P.  4-pole   Holtzer-Cabot  1.075  R.  P.  M.  Pulley,  11x8- 
P.  4-pole  Westinghouse   1,150    R,    P.   M.    Pulley,    9xCV,. 
P.  4.pole  Holtzer-Cabot  800  R.   P.  M.   Pulley,   SV-xO.  " 
P.  4-pole  General   Electric   1,500   R.    P.   M.   Pulley,   Ti'.xO. 
P.  4-pole  Holtzer-Cabot   800  R.   P.  M.   Pulley,  12xS. 
P.  Perret  Pulley.  12x8. 

P.  4-poIe  Eddy  1.100  R.  P.   M.  Pulley.  eV.x4. 
.  bipolar  Eddy  800  R.  P.   M.   Pulleys,   6x4  and  7x3y.. 
.  4-pole  General  Electric  1,200  R.  P.  M.  Pulley,  5x4i4. 
.  bipolar  Sturteyant  1.200  R.   P.   M. 
P.  4-poIe  Holtzer-Cabot  1.400  R  P.  M.  Pulley,  4x2i/,, 
bipolar  General  Electric  1,100  R.  P.  M.  Pulley,  5x2%. 

Alternating  and  Direct  Current  Generators,  Direct 
Connected  Units  for  Railway  and  Lighting  Pur- 
poses, Engines,  Boilers. 

Send  for  latest  Bulletin 


One 

360-Hl 

One 

50-H. 

One 

50-H. 

One 

25-H. 

One 

15-H. 

One 

15-H. 

One 

10-H. 

One 

10-H. 

One 

10-H. 

Two 

7H-H. 

Two 

5-H.  P 

Two 

3-H.  P. 

One 

3-H.  P. 

One  lii-H. 

One 

1-H.  P. 

FOR  SALE. 

ALTERNATORS. 

I-J60  K.  \V.  Qeneral  Blectric  3.phase. 

1-120      ■• 

1-75         •'         Westinshouse  2-phase. 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M,  P. 
1-200      "       Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I25  K.  \V.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRIC  cof 

54-62  5.CLINT0N  3T.  CHICAGO 


WE  PAY 


highest  market  prices  for  scrap  copper,  brass 
and    platinum,   also   incandescent  lamp  bases, 


etc.    You  can  make 


BIG  MONEY 

in  scrap  of  this  kind.     Save  it  and  send  It  to  the 
Great    Western    Smelting    and     Refining    Co., 


RUBBER   IVI. 

FOR    SWITCHBOARDS. 

261  Washlnffton  St.,  NEWARK,  N.  J. 


ChiCBKO,  headquarters 


FOR  SCRAP 
COPPER 


TEAns.  Solo  qy  agents  aijid  DEa 


EiwiaiUMaifi^M 


U.S. METAL  POLISH 


:>0LI5HES  ALL  METALS.   %^.,^r.»r:   Nr^Tn. 


GEO.W.  MOfFMAN 
Z95    E  Wfl^HlMGTONSr    IMDIAHSPOLI 


220  V.  DIRECT  CURRENT. 


SO  H.  P,  Wcstinghouse.  400  R.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

TV-  H.  P.  General  Electric.  9U0  R.  P.  M. 

5  H.  P.  General  Electric.  1820  K.  P.  M. 

5  H.  P.  Paragon,  900  R.  P.  M. 

3V1  H.  P.  Paragon.  1000 R.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 

2  H.  P.  Simpson,  2100  R.  P.  M. 

IK  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  LundeU.  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler.  750:R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P,  M. 

10  H.  P.  General  Electric,  1.150  R.  P.  M. 

10  H.  P.  Simpson.  2000  R.  P.  M. 

ny,  H.  P.  Crocker- Wheeler,  1576  R.  P.  M. 

7H  H.  P.  Card,  775  E.  P.  M. 

6  H.  P.  C.  &  C,  1030  R.  P.  M. 

5  H.  P.  Westlnghouse.  1050  R. 

5  H.  P.  C.  &  0.  1600  R.  P.  M. 

3  H.  P.  Jenny,  X600  R.  P  M. 


.P.M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block,  CHICAGO. 


CHICAGO    EDISON   COMPANY  REPAIR   SHOPS 


Machine  and  Carpenter 

Work  of  All  Kfnds 

Correspondence    Solicired 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN 

OPEN    DAY   AND    NIGHT. 


FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  »rc  Lamps, 
Fans,  Instruments. 


May  28.  1904 
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TIPLESS  LAMPS 


We  didn't  learn  how 
in  a  minute — and  we 
don't  make  tiiem  like 
other  people  have 
TRIED  to  make  them 
in  the  past.  Our 
methods  and  ma- 
chines  are  all  cov- 
ered  by  patents  and 
so  is  the  lamp. 

This  lamp  is  more 
perfect  in  mechani- 
cai  construction  than 
any  tip  lamp. 


A  Tipless  Lamp  has 
never  heretofore 
been  offered  to  the 
trade  that  had  actual 
lamp  qualitjes^  We 
are  now  ready  to 
furnish  you  with  a 
tipless  lamp  that  is 
unexcelled  for^ctual 
lamp  quality^jpt^ices 
which  are  as  low  as 
those  of  the  best  tip 
lamps,  and  at  the 
same  time  save  you 
from  3  to  12%  loss 
from  broken  tips  and 
short  life  due  to 
cracked  and  chipped 
tips. 


To  the  man  wVio  wants  the  very  best,  this  lamp  must 
appeal,  because  it  is  the  perfection  of  the  modern 
lamp    maker's    art.       Get    our     Prices    and     Booklet 


Patent  No.  537,693,  April  16,  1895 
Patent  No.  726,293,  aprll  28,  1903 


-LICENSED  UNDER - 


Patent  No.  444,530,  January  13,  1891 
Patent  No.  532,760,  Januar.v  22,  1895 


WESTERN    ELECTRiaAN 


May  28,  1904 


VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


DEZARBORIM     DRUO    &    OMEIIVIIO/XI-    \AAORHL3. 


130  LIBERTY  STREET    NEW  YORK. 


IB  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


Diacon's 

Pure  Flake 

Graphite 


./?s  a  Cylinder  Lubricant 

Makes  cylinders,  valves  and  rods  wonderfuUy  smooth 

and  bright.    Redtices  friction,  saving  oil  and  packing. 

Booklet  J  25  c  and  sample  upon  request. 


JOSEPH   DIXON   CRUCIBLE   CO  -  JERSEY    CITY.  X    J- 


REGTRADE  MARKS  Jhe  Rhosphor  BRONZE  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

'        INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

_.J>;^JW"  — DELTA   METAL 

VX  CASTINGS,  STAMPINGS  »nd  FORCINGS 

^  ORIGINAL  AND  SoLeMaKERS  IN  THE    U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  QAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Gxposltloa. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

-'-i;<'52S'-  CHICAGO  nEionrs,  ill. 

AQENOIES : 
301  Fisher  Building,  Chicago.       619  Btevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway.  New  York.> 

MacKay  Engineering  Co..  100  Boylston  St.,  Boston. 

Strong.  Carllsl*  A  Hammond  Co.,  Cleveland. 


Are  built  on  'lines  of  strict  origi- 
nality, and  are  protected  byl  the 
Olds  patents.  The  essential  parts 
of  our  engines  combine  the  highest 
efficiency  with  the  greatest  simplic- 
ity of  construction  and  operation. 
No  engine  made  approaches  the 
Olds  for  economy    and  durability. 


stationary  Engines 
Portable  Engines 


2  to  100  M.  P. 
8  to     18  H.  P. 


Cas  and 

Gasoline 
Engines 


Write  to-day  for  full  information 
and  new  illustrated  caialon. 

Olds  Gasoline  Engine  Works 


152  River  Street, 


Lansing,  Mich. 

962 


FOR  ELECTRICAL  REPAIR  WORK 

Of  All  Kinds,  and  All  Work  Guaranteed,  Address 
MILLER  ELECTRIC  CO.,  Davenport,  Iowa.  Armature  and  Transformer  Rewinding  Our  Specialty. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

.„_u_,PQJ  New  York,  George  F.  Woolston,  29  Broadway. 

«t,fcrn,iEa  ,  Birmingham,  Ala.,  W.  H.   Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


JEFFREY°1^CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.  CO 
COLUMBUS,  OHIO. 


ElectricHeatiagApparatus 

SEND  roR   a3-PAaE  CATALOGUi:, 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambridgeport,  Mass. 


JEbwARos  A^pCo 


ELECTRO- 
MECHANICAL 
GONG. 


Is  entirely  encased  In  Iron  and  Is 
weatherproof.  Ihe  mechanism  is 
very  powerful  and  gives  37B  blows 
lo  each  winding.  Continuous  rh  g- 
Ing  or  single  stroke. 

WESTERN  ELECTRIC  CO. 

Ssiiing  Agents- 


^E*vYo«7K  Hy 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOiS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  I^ISSISSIPPI  VALLEY  R.  R. 


For  full  Information  and  descriptl'ie  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


SWf' 


.:iM 


SAMSON  TURBINE 

The  illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TtlEBINES  recently  installed  by  us,  for  the  NIAGARA 
PALLS  HYDRAULIC  POWER  &  MFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  ft y. 257  r.  p.  m 1750 95* 730* 

213  ft % 257  r.  p.  m 3000 95* 856* 

213  ft Full 267  r.  p.  tn 3500 95^ Slc't 

These  results  have  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS. 
The  test  was  made  after  turbines  were  installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  file  at  our  ofBces.     These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATEb. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &.    CO.,         sprincfield,  ohio,  u.  s.  a. 


May  28,  1904 
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The 
Conventiorv  R^eport 

The  proceedings  of  the  annual  meeting  of  the  National  Elec- 
tric Light  Association  will  be  of  special  interest  to  every  central 
station  man.  The  Western  Electriciarv  of  June  4th  will  contain 
the  final    report    of    this   important    meeting. 

Advertisers  will,  therefore,  find  this  number  a  particularly 
desirable  one  in  which  to  place  the  merits  of  their  goods  before 
the  buyers  of  the  world. 

Copy  should  reach  us  not  later  than  June  1st  for  the  final 
report  number. 


WESTERN  ELECTR.ICIAN. 

510    Marquette    Building.    Chicago. 


Mft 


I  li  a  I M  .  iiiti 
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IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  Bv  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practical  book  on  telephoDe  working  and  mauagemeot, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  teieplione  inspectors  and  operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    3S0  illustrations.    Price  $3.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  va- 
"'^^us  independent  companies  are  fully  descrii)ed.  Tlie 
ypparpTGa  a:;'X  methods  used  iu  making  all  of  the  tests 
required  in  commercial   telephone   work  are  fully   treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A.  E. 
Dobbs.    106  pp.    Price  H-OO. 

A  practical  book,  written  in  plain  langusige.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .'ind  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-datr 
telephones  and  switchboards 


A,  B,  C,  OF  THE  TELEPHONE.  Ev  J.  E.  Homans, 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  conipreheusive  book  giving 
a  clear,  terse  idea  of  the  principles  governing  the  co?i- 
struction,  installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  booli  hos  been  com- 
piled. It  has  been  the  aim  of  the  author  V>  make  this 
tlie  most  complete  elementary^  book  on  t'/— ■'  subject  for 
the  practical  electrician,  wLremau,  li:.,-lnan  and  en- 
gineer, and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
.Joseph  Poole,  A.  I.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2S8   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  nroduce  a 
manual  of  moderate  size  and  cost,  but  tlioroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.   E    Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speakiug  handbook  for  the  practicsl 
telephone  man. 


TELEPHONE      TROUBLES      AND      HOW      TO      FINI 
THEM.    A    complete    handbook    for    telephone    inspectors. 
P.y  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskius.  '  Eighth    edition.    16mo.    48   pp.    Price   25    cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
Bv  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preeco.  F.  R.  S-,  and  A.  J.  Stubbs.  508 
pp.    333   illustrations.    Price  $450. 

TELEPHONES.  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Marwial  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.    191   pp.    16S  illustrations.    Price  $1.25. 

PATENTED  TELEPHONY.  A.  Review  of  the  Patents  Per- 
taining to  Telephones  and  Telephnnic  Apparatus.  Published 
by  the  American  l%le^cirical  Engineering  Association  Cloth 
bound;  fully  illustrated.     Price.  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
and  A.  E.  Kennelly,  So.  D.;  l'2mo,  cloih,  422  pp.,  142  illustra- 
tions.   Price  Sl-00- 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Cary.     136  pp.;  illustrated.     Price 31-00. 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receiot  of  Price. 

ELECTRICIAN    PUBLISHING    CO..  510   MARQUETTE    BLDC  CHICAGO. 


Crimshaw,  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  aboire  TRADE-MARKS  on  our  tags.    Wealso  manufacture  Cfimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

BRANCHES:  ]  ,92  DesplatnesSV 


MAIN  OFFICE: 
114,  U6  &  118  Liberty  St.,  New   <ork. 


BOSTON: 
T  Otis  St. 


SAN  FRANCISCO : 
33  SecoDd  St. 
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VISUAL  SIGNALS 

GENERATOR  CALL 


Almost  as  simple  as  a  tubular  drop,  and  less  liable  to  get 
out  of    order   because   it's   enclosed.      Free    from   dust 


Tbe  signal  in  the  normal  position  to  receive  a  call. 


AS  RAPID  AS  A  LAMP  SIGNAL 


SEVERAL  THOUSAND    IN    USE 


Signal  as  it  appears  after  a  call  has  been  sent  in.    When  the  opera- 
tor plugs  in  to  answer,  signal  restores  to  position  shown  tn  first  view. 


Write  us  for  printed  matter. 


STROMBERG  CARLSON  TEL,  MFG.  CO. 


General  and  Eastern  Sales  Office 

ROCHESTER,  N.  Y. 


Sales  Dept. 

CHICAGO,  ILL. 


We  introduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "SelectlTeW." 


CENTRAL 

ENERCY 

^  ■« 

MAGNETO 


Impedance  Coll  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


ii 


SOLID 


5» 


TRADE    MARK 


MURDOCH 

Chelsea,  Mass. 


OUR      NEW     STYLE     E. 


H.  N.  FENNER,  President 

IVI  a^  H  i  n4 

Bri:lding,  Taping 

304  PEARL  S 

J.  F.  BLAUVELT,  Agent 

RUSSELL  W.  KNIGHT,  Treasurer 

COIVI^iOWIMY 
ec-trical    \A/iro8 

ng  Machines.    Cable  Covering  Braiders 

EVIDENCE,  R.  1.,  U.  S.  A. 

MANUFACTURERS  OF 

ery   for   Insula-tins  El 

,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuri 
F-INE     CASTINOS     A.     Sf»ECIA 

ITREET,            -           ■           -            PRC 

rHR  teiaRphonr  hand-book 


NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  "RECENT  PROGRESS," 

BY    HERBERT    LAWS    WEBB. 


BRINGING  THE  BOOK  UP  TO  DATE. 


leo 


Member  of  the  American  Institute  ?/  Electrical  Engineers,  and  of  the  Institution,  of  Electrical  Engineers.  London.    Author  of  "j4  Practical  Guide  to  the 
Testing  of  Insulated  Wires  and  Cables."    Joint  Author  of  " Eiectricitij  in  Daily  Life." 


^agr^s,  133   lllus-tra-fcions,  Clo-th,  h-l^nd- 


^rice  $1.00. 


Extract  n*oin  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  It  exists  in  America.  The  lime  for  such  a  work  is  not  yet  come.  But  It  is 
felt  that  there  is  a  demand  for  a  practical  book  on  telephone  working  and  management,  and  the  TELEPHONE  HAND-BOOK  is  an  attempt  at  raeetiriK  that  demand.  AV'lth  the  exception  of  a  few 
Chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  in  Europe,  which  are  given  for  the  information  of  those  who  may  wish  to  euf^aRe  in  the  manufacture  of  telephones,  tbe 
book  !s  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 


No  pains  have  been  spared  to  make  it  the  best  book  of  its  k. 
everything  regarding  telephone  work  and  management.    It  con 


nd.      It  is  right  up  to  date,  Intensely  practical,  and  so  plain  and  clear  in  Its  language  that 
forms  in  size  and  style  to  our  other  Hand-Booka  which  have  been  so  favorably  received  by 


anyone  can  understand  and  learn  from  il 
the  entire  electrical  l!raternlty. 


CHAPTER  1. 
2. 
3. 

4. 

5. 


The  Invention  of  the  Telephone. 

Souna     Waves.    Articulate     Speech. 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  Coll:  Its  Use  in  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit, 

Magnet   Telephones. 

The    Bell    Telephone    Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers.  Mercadler's   Bl-Telephone. 

The  Siemens.  Kotyra.  Neumayer  and 
Battcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

2L 
22. 


-CONTENTS 

Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss   Transmitter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters. 
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The    Exposition    Buildings    at    St.    Louis    'will  be  Equipped   with 

KELLOGG 
TELEPHONES 


The  ONLY  Independent  Telephones  which  will   be  used  at  the    Exposition 

Write  us  for  our  latest   Bulletins,   No.   8   and   No.    9. 
You    will   find   them    full    of    interesting    information. 


ADDRESS 


Kellogg  SwitchboQLrd  &  Supply  Co, 

Green.  ek.nd  Congress  Streets,  CKica..go 


Electric  Building,  ClevelaLfid 


Keystone  Telephone  Building.  PhilsLdelphiaL 
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llGHTNlNCr  ARRESTER 

;PHOP(E  iTEBECBAPH  LIMES 

:sOTa  Electhic  C  o., 
RESISTED  MAHCH  3,1903. 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoted    til    all    brftncliea  of  Eniflneerinft    Science, 
Uechanical.  ElectvlcHl   and     Clv[l.      Architecture   and    I 
Chemistry,     Thorough  instruction,  practical  work. 
Courses  under  direct  Ion  of  specialists.    SSd  yea^.    Seod 
for  catalog.  C.  L.MEES,  Pre3„Box  S,  Terre  Haute,  Ind.    | 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE.  RHODE  ISLAND. 


MOON  MFG.  CO., 

4.3-49  so.  Canal  ST.,  chicaoo 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 

ACTUAL 
SIZE  ; 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO,, 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 
moving socket, Easily  attached 

SaTiii'ile  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICACOi 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT  SIZE  EXCHANGB  ALL  WE 
ASK  13  TOUR  KEQUEST  FOR  SAMPLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrison*  and   Clinton.      Chicago,  U.  S.  A. 


Our  Auiomaiic  Telephone 

installation  at  the  St.  Louis  Exposition 
is  the  most  remarkable  electro-me- 
chanical exhibit  at  the  big  show.  You 
'will  find  it  in  the  Palace  of  Electricity, 
section  24,  Inside  this  great  palace 
^we  have  built  a  little  palace.  You 
are  cordially  invited  to  call. 


Automatic  Electric  Co., 


CHICAGO,  u.  s.  A. 
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Keep  Up  With  the  Procession. 

Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard   books : 


ALLSOP.  F.  C— Electrical  Bell  Construction;  Treatise  on 
the  Construction  of  Electric  Bells,  Indicators  and  sim- 
ilar   apparatus.      177    illustrations $1.25 

ATKINSON,  PHILIP.— The  Elements  of  Electric  Lighting. 
Seventh  edition,  fully  revised,  and  new  matter  added. 
104   illustrations.     260   pages ?1.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism.  40G  pages  and  117  illustrations.  Sec- 
ond   edition     $2.00 

AYKTOX.  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering,  Based  on  the  Practical  Definitions  of  the 
Klectrical  Units.  With  numerous  illustrations.  Sixth 
edition     $2.50 

BADT,  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Boob. 
This  is.  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  the  old  one.  with  all  the  informa- 
Uon.  instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders.  Linemen.  Stationary  En- 
gineers and  owners  and  operators  of  all  kinds  of 
Electiic  Plants.  It  is  th«  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages.  140  iJlus- 
trationg.  flexible  cloth  binding,  size  of  type  page  GV'-xS 
inches    $1.00 

BADT,  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  Illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  ruoDing  wires,  location  of  safety  devices,  splices. 
Insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  flx- 
tiwes,  elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  kind  published.  Type  page 
SMfXS  Inches,  flexible  cloth  binding,  G6  pages,  35  cuts 
and  5  tables,   3  of  which  are  12xlS  inches $1.00 

BADT,  LIEUT.  F.  B.—Bell  Hangers'  Hand  Book.  Just  the 
book  for  people  engaged  In  selling,  installing  or 
liandllug  electric  tjatteries.  electric  bells,  elevators, 
bouse  or  hotel  annunciators,  burglar  or  Are  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  97  illustrations,  flexible  cloth 
binding.     Type  page  5',-jx3  inches §1.00 

BADT,  LIEUT.  F.  B.— Electric  TransraissiOD  Haod  Book. 
First   edition,    3.000  copies.      97  pages,    22  Illustrations. 

27    original    tables $1.00 

Gives  more  Practical  Information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessai-y  information  for  Power  Producers,  Capitalists, 
Agents,  Engineers  and  Motor  Inspectors.  With  this 
book  anylwdy  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL.  FHED-K  AND  ALBERT  C.  CREHORE.— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  113 
illustrations $2.50 

BELL,  LOUIS,  PH.  D.— The  Art  of  Illumloation.  This  Is 
the  only  book  in  the  language  which  deals  directly  with 
the  scientific  and  artistic  use  of  modem  lllumlnants, 
electric  and  other.  Cloth,  339  pages.  127  Illustrations. 
Price      $2.50 

BONNEY,  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  illustrations.  208  pages.     12mo.  cloth. ..  .$1.25 

BOTTOXE,  S.  R.— Electrical  Instrument  Making  for  Amn- 
teui-s.  A  Practical  Hand  Book,  with  48  Illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE,  S.  R.— The  Dynamo,  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditloDul  matter  and  39  Illustrations $1.00 

BOTTONE.  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants.  Their  Cost 
and  Operation.  275  pages,  many  illustrations  and 
diagrams.      Paper    $1.00 

CROCKER.  F.  B.  AND  WHEELER,  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A,  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSFIING.  II.  C.  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulce,  rules  and  re- 
quirements from  the  most  modern  practice,  and  in 
accordance  with  the  rules  and  re<iuirements  of  the 
Boston  Fire  Undenvriters"  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writei-s"  Internatiomil  Electric  Association.  12mo. 
leather    $1.00 

DESMOND.  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors,  Lamps,  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of.  and  a  description  of  the 
instruments  and  machinery  used  in  connection  with. 
Alternate  Electric  Currents.  Illustrated.  Revised  efU- 
tlon    $2.50 

DOBES.  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  in  plain  language.  Full  of  Informa- 
tion and  diagrams  for  the  operator,  exchange  manager, 
inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards.     100  pages.     Price. .  .$1.00 


DYER.  A.— Induction  Coils.  How  Made  and  How  Used. 
Third    edition.      Boards    $0.50 

FLEMING,  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.     Fourth  edition.     74  illustrations.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  In 
Theory  and  Practice.  Vol.  1,  The  Induction  of  Electric 
Currents.  500  pages,  fully  illustrated  and  with  copious 
index.     Second  edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical    Theory    of   Current    Induction. 

Vol,  II.  The  Utilization  of  Induced  Currents.  Svo. 
cloth.     London.   1S92   ., $5.00 

GAYETTT.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON. — School  Electricity.  Sources.  Currents.  Measure- 
ment. Telegraphy.  Telephony.  Lightning.  Electrolysis, 
Induction,  etc.     262  pages,  with  140  Illustrations.  .$2.00 

GORE.  G.— The  Art  of  Electro-JIetallurgy.  Including  .all 
Known  Processes  of  Electro  Deix>sltion.  Fourth  edi- 
tion     $2.00 

GRIER,  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  In  convenient  form  for  readv 
reference    $1.00 

HASKINS.    C.    C— Electricity    Made    Simple.      233    pages. 

108   illustrations.      Paper  covers $0.50 

A  valuable,  non-technical  work  for  those  whose  oppor- 
tunities for  gaining  Information  on  the  branches  treated 
have   been   limited. 

HASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theorv,  Construction  and 
Application    Simplified.      38  illustrations $1.25 

HAWKINS.  C.  C.  AND  F.  WALLIS.— The  Dvnamo.  Its 
Theory,   Design  and  Manufacture.   190  Illustrations. $3. 00 

HAWKINS.  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dynamo  and  Motor, 
Wiring,  the  Electric  Railway,  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     05  Illustrations $2.00 

HOMANS.   J.   E..   A.    M.— A.   B.   0   OF   THE  TELEPHONE. 

352    pages.    2G9    Illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  boob  giving 
a  clear,  terse  Idea  of  the  princi[>Ies  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
,  the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wlreman,  lineman  and  en- 
gineer,  and  It  Is  written  in  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics,  C50  illustra- 
tions     $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON,  DR.  JOHN.— Dynamic  Electricity;  Its  Mod- 
ern Use  and  Measurements,  Chiefly  In  Its  Application 
to   Electric  Lighting  and   Telegraphy $0.50 

HORSTMANN,  H.  C.  AND  VICTOR  H.  TOUSLEY.— Modem 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  160'  pages,  over  200  Illustrations.  Full 
leather  binding,    pocket   size     4x6 $1.50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    illustrations $2.50 

nOU.STON,  EDWIN  J.— A  Dictionary  of  Electrical  Words, 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6.000  additional  words  and  definitions.  2 
volumes.    1,000    pages $6.00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical   band  book.    Fourth  edition $3.00 

KAPP,  GISBERT,— Alternate  Current  Machinery.  Illus- 
trated     $0.50 

(Vol.    96.     Van    Nost rand's  Science    Series.) 

KAPP.  GISBERT.— Dynamos,  Alternators  and  Transform- 
ers,      138    illustrations.' $4.00 

KEMPE.  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth     edition.    200     illustrations.    Svo,     cloth,     Ixindon 

1892    $7.25 

In  this  edition  there  Is  a  considerable  amount  of  new 
matter:  the  old  matter  has  been  thoroughly  revised. 

KEMPE,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules,  Formula?.  Tables,  and  Data.  32mo, 
leather     $1.75 

LOCKWOOD,  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  foi;  Electrical  Students,  Operators 
and    Inspectors.      376  pages,    152  illustrations $2.50 

LOC'KWOOD.  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work.  Intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
178  illustrations  and  diagrams,  4  large  folding  plates. 
Price      53.00 

MEADOWCROFT,  W.  H.-The  A,  B,  C  of  Electricity 
36    Illustrations.     12mo,    cloth.     New   York $0.50 

MAVER  AND  DAVIS.  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  Illustrations $1.50 

MEYER,  HENRY.  C.  JR..  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  165  pages  63 
illustrations.    15   folding  p-lates.      Price $2.00 

MILLER.     KEMPSTEB    B.— American    Telephone    Practice. 

51s    large    octavo    pages.    379    illustrations S3. 00 

This  book  treats  of  the  subject  in  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without    the    use  of   mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.     Illustrated $1.50 

POPE,  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians. Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE.  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice,  This  is  the 
only  American  book  dealing  with  the  theorv  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution  of    Electricity.      107    Illustrations $2.25 

SALOMONS.  SIR  DAVID.— Electric  Light  Installations. 
Vol,  1.  The  Management  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    illustrations.     12mo.    cl.    London,    1.S0.1 .?1.50 

SLOANE,  T.  O'CONNOR.- Electricity  Simplified.  The  Prac- 
tice and  Theory  of  Electricity,  Including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  everv  dav 
life.      Illustrated    $1.00 

SLOANE,  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of-  words  and  terras  used 
In  the  practice  of  electrical  engineering.  350  Illustra- 
tions      $3.00 

SLOANE,  T.  O'CONNOR.- Electric  Toy  Making  for  Ama- 
teurs, including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1.00 

SLOANE,  T,  O'CONNOR.— The  Arithmeric  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  In  the  field  of  practical  electrical  engineering 
and  experimenting.     Third  edition,  revised $1.00 

STEVENS.  H.  G— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers.  Firemen.  Electricians.  Motor- 
men,  Ice  Machine  Men  and  Mechanics  in  General.  336 
pages,    over  240    illustrations.      Cloth $1,00 

THOMPSON.  SYLVANUS  P.— Dynamo-'Electflc  Machinery. 
A  series  of  lectures,  with  an  Introduction  by  Franklin 
L.  Pope.  16mo.  Numerous  Illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series.    No.    66) $0.50 

THOMPSON.  SYLVANUS  P.— Pol.vphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
In    the    world  on    retelpt  of $3.50 

THOMPSON.  SYLVANUS  P.— Recent  Progress  In  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  16mo.  (Van  Nostrand's  -Science 
Series.     No.     75) $0.60 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  Illus- 
trations and    19  plates.     Nearly  1.000  pages $6.00 

THURSTON.  PROF.  B.  H.— Stationary  Steam  Engines. 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding    plates    $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

C'RQUHART.- Electro-Plating.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper,  Silver.  Nickel.  Gold.  Alum- 
inum. Brass,  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  P.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. 16mo.  twards.  (Van  Nostrand's  Science 
Series.     No.     98) $0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

WEBB.    HERBERT  LAWS.— Telephone  Hand   Book.      Illus- 

tmted.     12mo,     cloth.    Chicago,     1895 $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible information  for  any  one  Interested  In  Telephones 
and    how    to    make    and   operate   them. 

^;^'^BER— The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.50 


ELECTRICIAN  PUBLISHING  CO., 


.♦.♦.510  Marquette  Building;  Chicago. 


^~>^>^>^>^i^^i,^=,^~,^~,^i.^^i.^^^' ^' ^' ^' ^' ^ '  ^'/i^'^'  ^'ji^'^'  /^•/^'/^'  ^^^'^4,^i, 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SUITE  1539,  MARQUETTE  BLPG,.    CHICACJO, 

NEW  YORK  OFFIChT  7il  TH  ^N'^iX   Br.!>i; 


CHA3.  L.  BROWN         STUAKT  H.  BROWN 

President  Sec'y  andTreae.  ' 

BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  Building,    355  Dearborn  Street  { 
CHICAGO 

Telephones  Harrison  369S,  Automatic  3698 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

DesigTi,  Construct  and  Operate  Railway,  Light,  I 

Power  aud  Hydraulic  PlantB. 

ExaminationB  aud  Reports, 

New  Tork  Life  Building,      .     CHICAGO,  ILL. 


H.J,  Mlnhinnic- 


General  Engineering 

Co       Tmt?  Consulting  and 

u,,     i  nr,    ContractlngEnglneers. 
TelephoneB.ElectricLlght.PowerTranemliHlon  t 
Suite  1112. 135  ADAMS  ST.,  CHICAGO. 
Long  Distance  Telephon  e  Central  i78. 


Humphrey,     Henry    H., 
CONSULTING  ENGINEER.  1 

Central  Lighting  Stations, 

Electric  Power  Transmission. 

Suite  1305,  Chemical  Bi.dg.,      ST.  LOUIS. 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

1804-1806-1808-1810-1813  Fisher  Buildin^ 

CHICAGO. 


RUEBEL-SCHWEDTMANN-   ^1 
WELLS, 

CONSULTING.  MECHANICAL  and 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building. 
ST.  L0UI8,  U.  S.  A. 


SARGENT  &  LUNDY, 

ENGINEERS, 

RAILWAY   EXCHANGE, 
Cor,  Jackson  and  Michican  Boulevards, 

CHICAGO. 
■REDFRirK  Sar',!  mt.  A.  D,  LuNnv, 


I  Long  Dlsta-ce  rhone  central  2ii8, 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
SPECIALTiKg — Central  Station  Heating  Plants, 
J  Water   Works  Steam  flaQta.  Electric  Light. 
3  Qaa  and  Street  Railway  Plants. 

I I220-2I  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  specifications  and  Sopervteloii  of  In- 
■taUatlon  of  complete  telephone  planta. 
Bpeclal  Reports  on  Telephone 
Properties  and  Apparatus. 

I  411  Electrical  Bldg.,  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION  i 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 
customers. 


Telephone  Main  3123. 

WILMERDING,  C.   H. 

CONSULTING  ENGINEER 
1100  Old  Colony  Bldg.,  CHICAGO.  | 


DUGALD  C.  JACKSON,  C.  E. 

WILLIAM  B.  JACKSON.  M.  E. 

MEMBERS 

AMEAICAN  INSTITUTE  SF   ELECTRICA*..   CNGINCERB 

AMERICAN  B««IErY    OF    MECHANICAL.     ENGINEERS 

AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,    WIS. 


KESTER 

SELF  FLUXINC  SOLDER 

A  Tube  01  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-HBOR-TIME-MONEY. 


rj~Tj  J  -J  J  J  J  JTE] 

ACTUAL     Size 
PATCMTIB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bldg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

46  N.  UNION    STREET,        CHICAGO,    ILL 


Points  in  Wisconsin 
and  tlie  Nortliwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestibuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  cbair 
cars  and  modern  coaches  which  leave  Centra! 
Station,  12th  Street  and  Park  Row  ( Lake  Front) , 
Chicago  for  St.  Paul.  Minneapolis,  Ashland  and 
Dulnth,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 
AS. C. POND, Gen'l  Pass.  Agt.,Miiwaukee,Wrs 


YOUR 

BOOK  ORDERS 

Will  receive 

PROMPT  and  CAREFUL 

attention  if  sent  to 

Electrician  Publishing 
Company, 

510  Marquette  Bldg.,       Chioago. 


The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


Subscription    Blank— Foreign. 


.1904. 


ELECTRICIAN    PUBLISHING   CO., 

6 10  Marquette  Bldg.,  Chicago,  U.S.A. 

Gentlemen  : 

Inclosed  find  |5;°°,  for  which  please  send  THE  WESTERN  ELECTRICIAN 
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weekly  to  the  following  address  for    ^    months;  this  order  to  go  into  effect 

with  current  number. 


Name. 


$5.00  a  Year      (52  Numbers) 
$2.50  6  Months  (26     "     ) 


Address. 
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PRODUCERS 


ANO 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c .  n .  >A^  a  R  c 


YARDS 

f  KOSS    MICH. 
■  ANSE 
MUNISING      •• 

ONTONAGON 
WAGNER.  WIS 

dHTIGO      ■• 


SUITE    IZOE  TRIBUNE  BLD6.  CHICAGO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


WISCONSIN  TIMBER'ndLAND  COMPANY 

Cedar  Poles  and  Posts 

nimooii,  WIS. 


Not  how  Cheap,  but  how  Good 
Large  Stock,  Quick  Shipments 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Slock  Constantly  on  Hand 


Poles 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  inquiries  always. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H   Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES. 


PRICE,  25  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  lielp  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  this  edition. 


Sent  prepaid  on  receipt  of  price  by  the 


Electrician  Publisliing  Co.. 


6IO  Marquette  Building, 
CHICAGO. 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BRACKETS  — X   ARMS  — PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satlsfaotjon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


CEDAR  POLES 

THE 

Valentine-Clark  Co, 

234-   La   Salle   Street,   OHIDAOO 


Plnoonnlng,  Mich, 


YARDSi 
6paw>  Bmy.   Wl; 


Mmw  London,   Wl*. 

iiiiiiiia  msilifts 


New  Dynamo  Tenders'  Hand=Book. 

By  F.  B.  BADT. 

326  Pages,  MO  Illustrations.    Fleaible   Cloth  Bindine.    Size  of  Type  Page 
5  i-ax3  inches.    Price  $1.00. 

This  is,  as  the  name  indicates,  a  NEW  BOOE,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders,  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  book  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  told,  and  over  13,000  of  the  new. 

Electrician  Publishing  Co., 

5IO  Marquette  Bulldine.  CHICAQO. 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


Subscription   Blank— Domestic. 
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Gentlemen: 


Inclosed  find  go  ^^^  which  please  send  THE   WESTERN   ELECTRICIAN 
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weekly  to  the  following  address  for    ^   months  ;  this  order  to  go  into  effect 
with  current  number. 


Name- 


$3.00  a  Year     (52  Numbers) 
$1.50  6  Months  (26      "    ) 


Address, 


SOMETHING  NEW 

A.  B.  C. 


.OF., 


ELECTRICAL 
EXPERIMENTS 


BY    W.    J.    CLARKB. 


This  is  a  practical,  up-to-date,  ele- 
mentary book  for  the  boy  or  stu(3ent  in- 
terested in  electricity,  and  fills  a  long  felt 
want.  It  tells  in  plain  language  how  to 
make  and  experiment  with  Batteries, 
Magnets,  Telegraph,  Telephone,  Electric 
Bells.  Induction  Coils,  X  Rays,  IVireUss 
Telegraphy ,  Dynamos  and  Motors. 

14G    Pages.    1!29    Ills.    Cloth. 
PRICE,  $l.O0. 

Sent  postage  paid,  on  receipt  of  price. 

ELECTRICIAN     PUBLISHING     CO., 

510  MARQUETTE  BLDG.,   CHICAGO. 


JSIay  28,  1904 


WESTERN     ELECTRICIAN 


Some  of  our  customers  in  Poles  and  Ties  telegraph 
us  their  orders. 

Do  we  need  say  more  ? 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan 

Pittsburg  Agents:  TIPPER  &  PATTON,  509  Bessemer  Building. 


CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

U  you  want  a  telegrapli  pole  that  will  outlast  any  two  cedar  poles, 

get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  way.  Test 
^oles  sound  after  thirty  years.  Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

j%.         Ea   11   ^%   k^    1^    ^r   1^  I                                d03  Broadway, 
^^"      ■^^"■^^■^■^    E-a—fc,, KANSAS  CITY,  MO. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART 
cross  ties,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  pronaptly.  R.  R.  Akkrs.  Manager' 


LEWIS  LUMBER  ®.  MFG.  CO., 


Ha^ttlesburg,  Miss. 


MICHIGAN 


irnCEDARPOlES 

All  Lengths ANosizES 


WESTERN 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG  LENGTHS  A  SPECIALTY. 

'  MONTANA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Maiii  Office,  DENVER,  COLO. 


0- 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

1211-12-13  MARQUETTE  BLDG  CHICAGO 

EISMT    DISTRIBUTING     YARDS 


^?l 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard — midway  between  St.  Paul  and  Minne- 
apolis, where  we  load  in  forty-eight  hour*  from  the  time  we  have  your  order. 

DAOP    Ai     Ull    I       ^O         1003  Lumber  Exchange. 
r^'^^^^     Ot*     niUfc,     \^\Jm        MINNEAPOLIS,  MINN. 


IPaIj^Maioi^  (wJyXctAtU/  §>M>^>wvftV  ^MTW  6eC      IpjwJlvwcjuvV  flwiaTWivoWXuv.   S>Ae/tx^uNW3^XcL. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WiS. 


TIES        POLES       TIES 


ELMOREfOWLERJACOBSC? 


TIES 


POLES       TIES 


P 
O 
L 
E 
POLES 


YARDS  -  N£W  OUtUTH.MINN.-  FLOODWOOO,  MINN.  -  WEaERS.MIWN. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadwav.  New  York 


The  Electrician  Publishing  Cc,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JEMNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  lOChamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  for  Delivered  prices. 
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AMERICAN  DIESEL  ENGINES 

5,500  B.  H.-P.  in  Operation  or  Under  Contract 


2-120  B.  H.-P.  ENGINES 


MANSFIELD,  MASS..  MUNICIPAL  PLANT 


2—90  KW.  GENERATORS 


MUNICIPAL    LIGHTING     PLANT 


MANAGER'S    OFFICE 


Mansfield,  Ma.ss.,  May  11,  1904. 
Amebic AK  Diesel  Engine  Co., 

11  Broadway,  New  York. 

Gentlemen  : 

Upon  making  you  the  third  and  final  payment  on  your  engines,  we 
wish  to  congratulate  you  and  the  town  of  Mansfield  on  the  fact  that  the 
results  of  operating  this  plant  show  that  you  have  .succeeded  in  keeping 
well  within  your  guarantee  for  fuel  consumption. 

Very  truly  yours, 

WILLIAM  H.  LYONS, 

Chairman  of  Lighting  Commissioners, 


(Signed) 


Plant  running  at  one-half  capRclty  of  each  engine  or 

one-quarter  capacity  of  entire  plant. 
Engine  No.  104  March  16,  1904 


oil 

Cost 

Time 

Volts.    Amps. 

K.  W. 

Gals, 
per  Hr. 

Cents 
per  Hr. 

C 

2000   "24 

48 

G.30 

26 

52 

7 

"       25K 

51 

5^ 

21.6 

7.30 

26 

52 

8 

"      -ihyi 

51 

3X 

19.7 

8.30 

26 

52 

9 

25  J^ 

51 

5K 

20.6 

9.30 

24K 

49 

10 

23 

46 

5 

18.75 

10.30 

23 

*' 

11 

23 

.( 

5 

18.75 

11.30 

23 

(c 

A.  M. 

12 

23 

(( 

0%. 

20.6 

12.30 

22  J^ 

45 

1 

•' 

i'A 

169 

1.30 

(( 

2 

(( 

5 

18.75 

2.30 

(( 

3 

(( 

5 

18.75 

3.30 

*' 

4.30 

" 

6 

(t 

]3>^ 

50.6 

Total 

Total 

Aver. 

Total 

Total 

Hours 

KW.  H's. 

KW. 

Oil 

Cost 

12 

576 

48 

60  Gals. 

$2.25 

Cost  perK  W.  H.  on  switchboard,  3.9  mills. 


American  Diesel  Engine  Co. 

I  I    Broadway,   New  York 

H.  B.  RUST  &  CO.,  Electrical  Contractors,  PROVIDENCE,  R.  I. 
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SOMETHING  NEW 


IN     IVIET 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive  means   yet   devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO.. 


LA  FAYETTE,  IND.,  U.  S.  A. 


I 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on   rkXTn    r|A|   T    A  1? 
receipt  of  prlc«  .  .  .   UHCf    LIUlwlvrVIV. 

No    technicalities.  Substantially  bound    in  cloth. 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


^♦•i 


MULTIPHASE 

TYPE  K 
WATTMETERS 


The  multiphase  Type  K  integrating 
induction  Wattmeter  is  built  on  the 
same  general  principles  as  the  popular 
single  phase  Type  K. 

It  has  the,  same  characteristics  and 
adjustments,  the  same  symmetrical 
proportions,  the  same  permanent  ac- 
curacy on  inductive  or  non-inductive 
light  loads  or  overloads. 

Multiphase  Type  K  secondary  meters 
are  furnished  for  use  on  J 10,  220  or 
550  volt  2-phase  and  3-phase  3-wirc 
and  2-phase  4-wire  25,  40,  60  or  140 
cycle  unbalanced  circuits  in  capacities 
up  to  150  amperes  without  transfor- 
mers. 

Multiphase  Type  K  switchboard 
meters  are  furnished  with  transfor- 
mers for  nOO,  2200  and  higher 
voltages. 
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S  TOOLS 


■FOR- 


Electrical  Workers 


For  47  Years  the  stamp  "KLEIN"  stands   ESSENTIALLY 
and   UNFAILINOLY  for  QUALITY 

Skilled  linemen— East.  West,  North  and  South— demand  Klein's  Tools  and 

■rflluse  no  other.      VFliy? 

Because  the  Kieia  quality  never 

disappoialSr     The   §■  e  n  n  i  n  e 

goods  hear  this  stamp — 

"MATHIAS  KLEIN  &  SONS." 

If.vou  are  not  vet  posted  ou  KLEIN  TOOLS,  send  two-cent  stamp  to  cover 

postage,  and  we  ivill  send  you  our  illustrated  forty-eight  page  catalogue. 


WRITE    TO-DAY 


MATHIAS  KLEIN  &  SONS 

81  W.  VAN  BUREN  STREET,  CHICAGO,  ILL. 


Bullock  Electric  Mfg.  Co. 

CINCINNATF,  OHIO,  U.  S.  A. 


Type  "N"  Bullock  Motor  direct  connected  to  exhaust  fan. 
Modern  practice  dictates  the  use  of  the  electric  drive. 
It  is  economical— Bullock  type"N"  Motors  are  particularly 
adapted  for  this  purpose. 


KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBING. 

For  Electrical  and  Mechanical  Parposes,  Railway  Dust  Guarda,  Washer|i 
and  Packings.    Patent  Insulating  Cleats. 


MANUTACTUKED  BT 


THE  KARTAVERT  MANUFACTURING  CO.  Wllmlngtor,  Itf. 


VULCANIZED  FIBREj 

Highest  grades  for  electrical  iasulatioo  and  mechaaical  purposes,  ia  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 

WIRES  ^GABLES 

HIGH-GRADE,  RUBBER-COVERED,  WEATHER-PROOF 

Magnet,  Office,  ANNtjNCiATOE  Wibe. 

HAZARD  MANUFACTURING  CO., 

General..Qppi,ce  and  Works,       New.Tork  Office,         Chicago  Oppice.  _ 
AVnkesbarre,  Pa.  50  Dey  St.        71  and  73  West  Adams  St 


Black  Oiamond  File  Works  ^ 

^  £8t.  lt«03.  Inc.  1895.  ^ 

*! -«   ^^^  ft..  2 

...  (^ 

Speclil  1^ 


M>  Twdvt 

S  """^ 

^  Awardtd  at 

vi  International 

^  Expositions 


Prize  V. 

Gold  Medal  ^ 

at  Atlanta,  oV 

1895.  ^ 


^ 


0«7K  eOODS  AHB  ON  SAI.E  iK  ETERf  liEASINe  HAROfCASE  ^     , 
STOKE  IM  •S'B.-B  UMITED  STATES  AUD  CAW  AD  A.  f^ 

0.  &  H.  BAeNETT  COMPANY,  | 

IS1.II3    AMKI    BUI*         DA  0*t 


PHILADELPHIA,    PA. 


^ 


^^^^^'^^^^^^^9¥«^^^«^99^^^^ 


SmoLll  Motors 


Standard  frame  with  countershaft  base 
for  attachment  to  machines  and  tools. 
The  finest    small  motor   in    the    market. 


CrocRer=W&&eeler  Cosiapasay 


m 


Ma.nufacturers  of 

GerverattorB  a.r\d  Motors 
AMPER.E,  N.  J. 

Br&nch  Offices   In  Sixteen  Prlnclp&I  Cities. 


® 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Gopiier 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.  J. 


**■  Villi 


AGENCIEg    ANB    BRANCHE*- 
Chlcago  Clevsland  Sin  Frandso* 


PhlltdelpMi 


AHlMt 


I 


Hi 


NATIONAL    ELECTRIC    LIGHT    CONVENTION    REPORT    NUMBER 
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I'litilisliing  Company,  Chicago. 
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JMPI     FV  INSULATED 

^llWlr    kHA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBMARINE. 

"""R^rnx'sb"""'      The  Simplex  Electrical  Co., 

MonidMck  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


WESTERN  SELLrNG  AGENT, 

H.    R.    HiXSON, 

..1I4«  MonadiKick  Block,  CHICAGO 


I 


1889 — Paris  ISxposition, 
Medal  for  Bnltber  Insnlation. 

1893- World's  Fair, 
Medal  for  Rubber  Insolation. 


THE  STAJTDABD  FOK 

B1TBB£B  rsrSVIiALTIOK, 

TRAD.  MARib^  Sole  Manufacturers  of 

Okonite  Wires,  Okonite  Tape.Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd. 

l!."iSi»ia'l;,f«"»9"»-        253  Broadway,  New  York. 


'"»'•  Wires. 


Geo.T.  Manson.Oan'l  Sup), 
W.  H.  Hpdclns,  Secy. 


INDIANA  RUBBER  AND  INSULATED  WIRE  COm 

MANUFACTURERS  OF 

Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUtHARINE  AND  INSIDE  USE. 
TELEPHONE,  TELSaRAPH  AND  FIRE  ALARM  CABLES. 


All  Wires  are  tested  at  Factory. 


joNESBOBo,  rsn. 


IM 


\AAIRES 


"Climax" 

For  High>residtance  Work. 


^'Advance" 

For  Measuring  Instruments. 


SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Wewark).  N.  J. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No  Re- 

movl  ng  socltet.  Easily  attached 

Sample  Free 

J.  H.  SEAMAN 

175  Dearborn  St.,    CHICAGO 


tGbt 


M.KLEIN    &  SON. 

Scad  2c  stamp  for  oev  catalogne  No.  6  of 

KLEIN'S     TOOLS 

For>  Elocffical  Wofkarm 
and  Line  Bulldora, 

MATHIAS  KLEIN  &„SQNS.„, 

St  W.  Van  Buren  St.,  Chicago.  III. 


^ 


SPECIAL    SCREW    MACHINE     WORK, 

Stamping  and  Drawing  Work, 
Tools,  Dies,  Patented  Articles 
and  Metal  Specialties  Manufac- 
tured. 
A.  NELSON  MFC.  CO. 

69  So.  Canal  St.,  CHICAGO. 


^^/.    D.    F>AiiMT. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moi«ture-prooflng,  black  paint.  An  elastic  anti-rust  coat- 
tng.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


^yESTIIN  ElecMcal  Ingtofflent  Co. 


Waverly  Park,  NEWARK,  N.  J. 


Wutoa  Standard  Portable  Dlreet 
Beadlne  Ammeter. 


Voltmeters,  Milliioltineters,  Voltanmeters, 

Amoietirs,    Hilammeters, 

6rouniJ  Detectors  and  Circuit  Testers, 
Olnometert,  Portable  Galvanometert. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our  Station  Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption,  of  energy. 

Berlin— European    Weston   Electrical  Instru- 
ment Co.,  Kitterstrasse.  No.  88. 
LONDON  —  Elliott    Bros.,    Century    Works, 

Lewisham. 
PABie,  Fkakcb— E.  H.  Cadiot,  12  Rue  St.  Georges 
Mew  York  Office— 5'4  Cortlandt  St. 


N.  J.  R. 


STatlonal 

India 
Babber  Co.'s 


RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


THafiK  MAHII 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

National  Code  Standard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

•3  BMICLAY'sTRkEr.  "*'■<  ("'■<^*  ^''  factory,  TRENTON,  %.  k 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continuous  baiting  at  ISO"  F. 
will  not  maite  It  brittle.  Water  repellent,  01!  proof. 


THE  STERLING  VARNISH  CO., 


Pittsburg,  Pa. 


nuwtMta 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cfaelsea,  Mass.,  New  York,  Chicago,  Saa  Francisco. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,  PHILADELPHIA 


KE8TER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 

SAVES-LIBOR-TIHE-HONEY. 


♦         LLA,fJJrfr>)     J     ^.,^rJ 


ACTUAL    Size 


Send  for  Free  Sample*, 

L.  F.  Mahler  Co.,  R.  1008  Chemical  Bids., 

St.  Louis,  Mo.,  Oen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q   CO., 

46  N.  UNION   STREET,       CHICAGO,   ILL 


THOUSANDS  IN  USE. 

Motors,  %  b.  p.  to  100  h.  p. 

JUynamos.  1  k.  w.  to  76  k.  w. 

HIebest  Quality.     RcssooabU  Price. 

THE  HOBART ELECTRIC  MFG.  CO. 

Tr.OY,  OHIO. 


NEW  PRICES 

New  net  prices  oo  all  goods  contained  In 
our  550-page  catalogue  No.  14.    Send  tor  M. 

MANHATTAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


:^ECTRIC 


SOLDERING  IRONS 

AMERICAN  ELECTRICAL  HEATER  CO.,  DETROIT,  MICH. 


THE  TURNER 

Double  Jet  Alcohol 
BLOWPIPE  No.lO 

Produces  a  non-oxidizing  needle  flame  of  orer 
3.000  degrees.  Burns  wood  alcohoL  Burner 
swiveled  si  tbat  dame  can  be  turned  any  direc- 
tion. Capacity  ?i  pint.  Shipping  weight  two 
pounds.  Burns  three  hours  at  full  blast  from 
one  filling.  Can  be  turned  low  like  a  lamp  when 
not  in  use.  Size  of  reservoir  2?e  s  5  Inches. 
Bvery  electrician  should  have  one  in  bis  tool 
bag.    Excellent  for 

LEAD  BURNING, 
SOLDERING  WIRES,  ETC. 

THE  — — ^-^— 


No.  10  Double  Jet  A  cohul  Blow  Pipe.    St.SO  eiEb . 


Turner  Brass  Worlds 

23  N.  FRANKLIN  ST.,   CHICAGO^ 
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TheElectric  StorageBatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribc  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PBICK    LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARBCD    UPON    REQUIST. 


SALES      OFFICES: 


Philadelphia,  Kew  Yoek, 

Allegheny  Ave.  100  Broadwav, 

and  19tb  St. 


Boston. 
60  State  St. 


Chicago. 
Jfarquette  Bldg. 


St.  Louis.  San  Francisco,         Cleveland.  Canada,  Havana,  Cuba, 

Wainwrigbt  Bldg.  RiaUo  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St. 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  the  result  of  five  years'  experimental  wo];k,  Including  a  working  test  of  a  full  year, 
this  system  is  now  put  on  the  market  as  being  equal  as  regards  speed  and  reliability  to  man- 
ually operated  wire  lines,  and  superior  as  regards  first  cost  and  maintenance. 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cylinder  of  liquid 
whose  resistance  is  lowered  by  the  heating  effect  of  the  electric  waves.  As  it  Is  approxi- 
mately twenty -five  to  fifty  times  as  sensitive  as  ttie  Soiari  coherer,  and  is  admirably  adapted 
to  sharp  tuning,  much  less  energy  is  needed  for  a  given  distance,  anddlfiiculties  from  atmos- 
pheric disturbances  and  interference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of 
the  apparatus  is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  working  over 
longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before  rieliTery 
between  the  company  test  stations,  approximately  ninety  miles  over  land,  or  betwee*  the 
company's  marine  stations. 

THE   NATIONAL   ELECTRIC  SIGNALLING  CO. 

1737  Riggs  Place,  Washington,  D.  C. 


Far  Best  Results  Use  the 


KNUTSON  GRAVITY 
=^CLUTCH= 


Simplest  to  adjust  and  cheapest  In  price  on  the  market. 

Cannot  bind  or  stick. 

WiU  pick  up  to  full  arc  instantly  after  feeding. 

Will  not  pit  a  rod  and  will  last  the  life  of  lamp. 

Saves  lamp  trimmers  time  and  trouble. 

Sample  Sent  on  RcQuesi 

JOHN  L.  PETERSON  &  CO,, 

CALESBURC,  ILL. 


ElectricHeatiogApparatus 

SEND  rOR  82-PA<kE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambridgeport,  Mass. 


CARBONS 

GONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  is.  A. 
Carbons  of  all  kinds  and  for  all  purposes. 


Eclipse   Pocket  Amineter 

For  General  Battery  Testing. 
0  to  15  Amperes, 
"Ready  for  uee,"  with  flerible 
cord  attached  and  contact  spur  In 
case,  which  Is  drawn  back  into 
case,  when  carried  in  pocRfit.  Used 
In  any  position,  and  worke  In 
either  direction  of  current.  Size 
of  watch,  and  very  light  weight. 
FiVots  hardened  and  polished. 
Ask  your  jobber.  Eldredge  Elec- 
tric Mfg.  Co.,  Springfielcr   Masa. 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES^SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE   OF   HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


B.AKE:R&0C3I\/IPAIMY,  Inc. 

ARTISANS  IN  PLATINUM 

408-4  1 0-4 1 2-4 1 4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New   York   Office:    130    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-iJagnall  Electric  Co.. 21 

Akron  Electrical  Mfg  Co 17 

Allen  Company,  L.  B 17 

Allis-Chalmers  Company 2 

American  Battery  Co 16 

American  Circular  Loom  Co.  1 

American  Conduit  Co 8 

Amer.  District  Sleam  Co 4 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co 25 

American  Electrical  Works..  17 
American  Stone  Conduit  Co. .  8 
Arnold   Elec.   Power  Station 

Co 27 

Automatic  Electric  Co 25 

Babcock  &  Wilcox  Co 23 

Bain,  For6e 17 

Baker  &  Company 3 

Baker  &  Co.,  W.  E 27 

Barnett  Company,  G.  A  H  — 32 
Beardslee  Chandelier  SIfg.Co. — 

Berthold  &  Jennings 29 

Big  Four  Route 28 

BissellCo.,The  F 19 

Bossert  Electric  Construction 

Co 7 

Brooks,  Hall  L 29 

Brown    Electrical   Construc- 
tion Co 27 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 27 

Buckeye  Electric  Co — 

Bullock  Elec.  Mlg.  Co 11 

Bushnell,  A 29 

Butterfield,  J.  F 27 

Byllesby  &  Co.,  H.  M 27 

Byrne  Const.  Co..M.  P 27 

Carney  Bros.  Co 29 

Central  Electric  Co 5 

Cent,  Stat.  Improvement  Co. .18 
Century  Electric  Co 19 


Chicago  Die  &  Electric  Co...  .17 

Chicago  Edison  Co 4, 18 

Chic.  Fuse  Wire  &  Mfg.  Co... 25 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 16 

Columbia  Incand.  Lamp  Co.. 10 

Columbia  Mfg.  Co 28 

Columbus  Storage  Bat'ry  Co. — 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 16 

Coolidge  Co..  Marshall  H — 

Crawlordsville  Electric  Co..— 

Crescent  Co — 

Crescent  Ins.  AVire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company...  5 

Crouse-HJnds  Co 31 

Cutler-Hammer  Mfg.  Co 11 

Cutter  Elec.  &.  Mfg.  Company  1 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &  Chem.Wks.20 

Diamond  Meter  Company 7 

Dielectric  Manufacturing  Co.  1 
Dixon  Crucible  Co.,  Joseph. .30 

Driver- Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 13 

DustinCo.,  Chas.  E 18 

Edison  Decorative  &  Minia- 
ture Lamp  Deparim't 16 

Edison  Mfg.  Company 7 

Edwards  i  Co 19 

Egan,  J.  J 7 

Eldredge  Elec.  Mfg.  Co 3 

Electrical  Engineerlnstitute.l6 

Electric  Appliance  Co  16 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .22 


Fahnestock  Transmitter  Co.  .24 
Fibre  Conduit  Co 17 

"For  Sale"  Advertisements..  18 

For    Ol^ssifiod 


Ft.  Wayne  Elec.  Works,  Inc. .31 
Fostoria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 29 

Fowler-Jacobs  Company 29 

General  Electric  Co 9 

General  Engineering  Co.  ,The.27 
General     Incandescent     Arc 

Light  Company 4 

General  Incand,  Lamp  Co — 

Goodrich  Lines 27 

Gould  StorageBatteryCo....  6 
Gt.West.Smelt.A  Refining  Co.— 
Green  Fuel  Economizer  Co..2;i 
Gregory  Electric  Company.  ..18 

Haller  Machine  Co 23 

Han  Mfg.  Co 26 

Hartford    Steam    Boiler  In- 
spection &  Insurance  Co — 

Hartford  Time  Switch  Co.. ..  17 
Hazard  Manufacturing  Co...— 

Hipwell  Mfg.  Co — 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.W 17 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co 17 

Hornaday  &Co..  J.  P 27 

Humphrey.  Henry  H 27 

Hunt  A  Co.,  Robt.  W 27 

Illinois  Central  Ry 26 

Illinois  Electric  Specialty  Co.24 
Incandescent  Electric  Light 

Manipulator  Company 24 

Indiana  Rub.  AIns.  W^  Co..l,  15 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 

International  Tel.  Mfg.  Co. .  .24 


Jackson,  D.  C.  &  W.  B 

Jeffrey  Manufacturing  Co . 


Jewell  Electrical  Inst.  Co. 
Johns-Manville  Co.,  H.  W 32 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  &  Sup- 
ply Company 25,  29 

Kester  Elec.  Mfg.  Co.... 1 

Klein  &  Sons,  Mathias 1,  23 

Kohler  Brothers 27 

Kuhlman  Electric  Co 5 

Leather  Preserv.  M.  Corp — 16 

Leffel  A  Co.,  James. 20 

Lewis  Lumber  A  Mfg  Co 29 

Lindsley  Brothers  Company.. 29 
Loud's  Sons  Co.,  H.  M — 

Machado  &  Roller  7 

Maltby  Lumber  Company 29 

Manhattan  El.  Supply  Co 1 

Manross,  F.N — 

Marinette  Gas  Engine  Co 20 

Matthews  &  Bros.,  W.N 17 

McLennan  &.  Company,  K..  ..16 

Mica  Insulator  Company. — 

Michigan  College  of  Mines    .34 

Miller  Electric  Co — 

Minnesota  Electric  Co 34 

Miscellaneous  Advs 18 

Monon  Railroad 24 

Moon  Mfg.  Co.,  The — 

Mueller  Company,  William. .29 
Munsell  &  Co. ,  Eugene 16 

National  Electric  Co 32 

National  Elec.  Signalling  Co.  3 

National  India  Rubber  Co 1 

Nelson  Mfg.  Co..  A 1 

New  England  Butt  Co 29 

New  York  Cent.  Ry 26 

New  York  Ins.  Wire  Co 23 

Northern  Elect'l  Mfg.  Co....  16 


Northern  Pacific  Ry 2b 

Northwestern  Electric  Co  —  — 
Norton  Elect'l  Instrument  Co.— 

Ohio  Valley  Glass  Co 28 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.20 

Pacific  Coast  Pole  Co 28 

Page&Hill  Co 39 

Paragon  Fan  A  Jlotor  Co — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  it  Seymour,  Inc 5 

Peterson  &Co  ,  J.  L 3 

Phelan,  D.  W 29 

Phillips.  Eugene  F 17 

Phillips  Insulated  Wire  Co. ..17 

Phcenis  Glass  Co 14 

Phosphor-Eronze  S.  Co 20 

Pignolet,  L.  M 16 

Pittsburg  A  L.  S.  Iron  Co.  ...29 
Plume  A  Atwood  Mfg.  Co. ...24 

Porter  Cedar  Company 29 

Pratt  Institute 19 

Reisinger,  Hugo 7 

Reynolds  El.  Flasher  Mfg. Co.32 

Roche,  Wm 24 

Roebling's  Sons  Co.,  J.  A 32 

Rose  Polytechnic  Institute...  19 
Ruebel-Schwedtmann- Wells.. 27 

Safety  Ins.  Wire  &  Cable  Co.  .32 

Sargent  &  Lundy — 

Schott.W.  H 12,27 

Seaman,  J.  H 1 

Seaman  ACo.,  W.  S 24 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co....  3 
Sprague  Electric  Company...  7 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co 18 

Standard  Underg.  Cable  Co...  .— 
Standard  Vitrified  ConduitCo  S 


Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 27 

Sterling  A  Son,  W.  C 26 

Sterling  Electrical  Mfg.  Co...  5 
Sterling  Varnish  Co.,  The,...  I 

Stow  Mfg.  Company 28 

Stromberg-Carlson  Tel.  Mfg. 

Company 25 

Sturtevant  Company,  B.  F...11 

Thomas  &  Sons  Co.,  R — 

Tod  Company,  William 20 

Torrey  Cedar  Company 28 

Trumbull  Elec.  Co — 

Turner  Brass  Works 1 

Union  Electric  Mfg.  Co 8 

Valentine-Clark  Co.,  The....— 

Varley  Duplex  Magnet  Co 18 

Vulcanized  Fibre  Company.. 32 

Wagner  Electric  Mfg.  Co 8 

Walsh's  Sons  &  Company 18 

Warren  Elec.  Mfg.  Co 19 

Webster  Chemical  Co 17 

Wesco  Supply  Co 16 

Western  Electric  Company...— 

Western  El.  Supply  Co — 

Western  Lumber  A  Pole  Co. .29 
Western    Salvage    Wrecking 

Agency 9 

Weslinghouse      Electric      & 

Manuf act  oring  Co 30 

Weston  Electrical  Inst.  Co...  1 

Wilmerding,  C.  H — 

Wisconsin  Central  Ry 18 

Wisconsin    Timber  J£   Land 

Co 28 

WooUey  Fdy.  &,  Mach.  Wks..20 
Worcester  Company.  C.  H....28 

YesberaMfg.  Co 24 

Yost  Electric  Mfg.  Co 19 
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REMEMBER     THE      NAME     AND      BUY     THE      BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING     RIGID  CONSTRUCTION     NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


TRADE 


G.  I. 


MARK 


WE    WILL    MAIL    YOU     ANY     OF    THE     FOLLOWING     BULLETINS     IF    YOU     WILL    WRITE     FOR    THEM: 


Arc  Lamps  and  Arc  Lamp  Accessories.  BuUetin 

D.  C.  Multiple,  100  to  125  Y.  Arc  Lamps  -O- 271 

D.  C.  Series  C.  P.  200  to  600  V.  Arc  Lamps  "L  3" 174 

D.  C.  Series  Constant  Cnrrent  Arc  Lamps  "L  5" 175 

A.  C.  Multiple,  60  to  133  Cycle  Arc  Lamps  "L  G" 2S2 

Instruction  Builetin  "L  6"  Arc  Lamps 1 

A.  C.  Arc  Lamps  "L  7"  Series  Shuntwound 3S3 

A.  C.  Differential  Arc  Lamps  "L  8"   Series 3S3 

D.  C.  Multiple,  100  to  125  V.  Lamps.  "L  11"  and  "L  21" 372 

Instruction  Bulletin  "L  11"  and  "L  21"  Arc  Lamps 3 

D.  G.  Multiple.  200  to  250  V.  Arc  Lamps,  "L   12" 273 

Instruction  Bulletin  "L  12"  Arc  Lamps 4 

A  re  Lamp  Parts,  etc.,  for  G.  I.  Arc  Lamps 176 

Lightning  Arresters,  Choke  Coils  and  Line  Dlschargei-s 35S 

Concentric  Arc  Light  Diftuser  Outfits   313 

Hanger  Board  for  Multiple   Arc   Lamps 332 

Combined   Hanger   and   Absolute  Cutout 333 

Carbons  for  Enclosed  Arc  Lamps 300 

Switches  and  Circuit  Breakers. 

Automatic    Switches    157 

Flush  Push-button   Switches   254 

Knife  Switches,  Slow  and  Quick  Break 150 

Oil   Switches   and   High-tension   Apparatus 153 

Pendant  Push-button  Switches    377 

Stab  Switches,  for  Series  Arc  or  Incandescent  Circuits 327 

Vol  t  and  Ammeter  Switches    255 

circuit  Breakers,  Under  and  Overload 252 

<;ircuit  Breakers,  Special  Small  Sizes   (Type  C.  B.) 253 


Motors  and  Generators 


BuUetin 
No. 

D.  C.  Motors  and  Generators 3G4 

A.   C.    Small   Motors    166 

Grinding  and  Buffing  Motors.  .". 360 

Rotaa*y    Converters    and  Motor   Generators 264 

D.   C.  and  A.  C.  Sewing  Machine  Transmitters 165 

D.   C.  Desk  Bracket  and  Trunnion  Fan  Motors 362 

D.   C.  Ceiling  Fans   261 

Panels  and  Switch  Boards. 

Automobile  Charging  Panels    Ho 

Small   Plant   Switch   Panels    309 

Plug   Panel   Boards    107 

Switchboards,  High  and  Low  Tension   150 

"G.  I."  Panel  Boards  and  Fuse  Carriers 51 

Boxes,  Plugs,  Receptacles,  Instruments  and  Meters. 

Primary  Fuse  Box,  Insulator  Type   369 

Floor  Outlet  Box    (watertight)    194 

Underground  Apparatus.  Junction  Boxes  291 

Flush   Receptacles   and   Plugs    254 

Flush  Wall  Pocket  Receptacle   • 319    j 

Protective  Fuse  Devices    324    | 

S.    K.    C.    Instruments    335 

Portable  and  Small  Pocket  Type  Volt  and  Ammeters 302 

Wright    Demand    (Discount)     Meters 193 

Roimd  Pattern  Voltmeters  and  Ammeters 363 

"G.  I."  Incandescent  Lamps   - .  -  ■  390 


GENERAL  INCANDESCENT  ARC  LIGHT  CO. 

529   W.   34TH    STREET,    NEW   YORK 


CHICAGO 

CLEVELAND 

BOSTON 

CINCINNATI 

PHILADELPHIA 

ST.  LOUIS 

DENVER 

BUTTE 

SAN    FRANCISCO 


LOS    ANGELES 
SEATTLE 


M.  r 


CENTRAL    STATION     HEATING 


We  are  tlie  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  ■  250  Plants  in  successful  operation.  We  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators   and  full   line   of   Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


An\eric2^Tv      District       Ste^otv      Convp^o^ 


f1£(VT/Q~    YVesTEK'M 


LOCKPORT,    NY. 


CHICAGO      ILL. 
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Noh-Aroing  FusA, 

2S0  VOLTS. 

o 


TYPE  C.  INDICATING  FUSE  BEFORE  BLOWINQS 


Non-Aroing  Fu9«, 

250  VOLTS. 

30     A«Mr>S. 


TYPE  C  INDICATING  FUSE  AFTER  BLOWING 


EXPERIMENTS  COST  MONEY 

This  applies  to  fuses  as  well  as  anything  else 
but  it  does  not  affect  D.  &  W.'S  in  the  least. 
They  are  a  sure  protection  and  will  save  you 
money.  Our  stock  is  large  and  prompt  ship- 
ment is  assured.       Write  for  price-list  No.   9. 

rr  McuiTB        SS  ^  ■— '     VS        IT  NEVER 

GENERAL   WESTERM  AGEMTS, 

264=266-268=270  Fifth  Ave.,  Chicago. 


STERLING     SPECIAL 


DO   YOU? 


BU  Y   _  LAMPS-OR^BU  V      CANDLE      POWER 

16  -^m  K:;r.,"':i.^  i*"  12 


_      (THIS    LAMP  1       g 
"      (AVERAGES)      ^ 

THE  STEMUNG  electrical  MANUFACTURING  CO 

MEW   YOHH,    N.    »,  WAnnEH.  O.  CHICAQO,    ILL 


REGULAR      TYPE 


Cross-Over  Tubes     Split  Tubes  Split  Cross-OverTubes 


Patented  June  14,  1892  Patented  June  14,  1902  Patented  June  14,  1903 

Pass  &  Seymour,  Inc. 


New  York 


Soivay,  N.  Y. 

Boston  Chicago 


San  Francisco 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 


KUHLMAN  ELECTRIC  CO., 


Elkhart,  Ind. 


**Vncle  Sam,  Printer 


vjses  over  500  C.-VV.    Motors   Ir\ 
the  Government  Prirvtlr\g  Office 


Ovir  bvilletirv  45  tells  of  this  oqviipment.     Write  for  it 


ft 


® 


(f^p.^^- 


Electrotyping  Saw  in  Government  Printing  OflBce 

Ma.nufacturers  of 

GeneraLtors  aLnd  Motors 

AMPER.E.  N.  J. 
BrSLnch  Offices   In  Sixteen    PrlncipB.1  Cities 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM  o  e:  D 


MRUS 


NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR    METAL   COVERS-SECOND  ALONE   TO  THE 
STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 


'  Send  for  Bulletins  and  Information  About  Meters  to 


IT/VIMI-EV'     IIM 


LJIVIEIM*r     C^.,    ^rea-t    Barring-tort,    IVIass.,    \J.    S.J 

EUROPEAN  OFFICE,  23  BOULEVARD  DES  ITAlIEJiS.  PARIS.  FRANCE. 

.Mexico, 
VICTOR  H.  BBASCHI  &  COMPAST. 

Mexico  Citv. 


SALES  AGENTS:  Colorado,  Idaho,  Montana,  Wyoming,  New  California.    Oregon,  Vashington,    Nevada, 
Missouri,  Kansas,  Arkansas,                                               Mexico.  Utah,  Ariz»na. 

PRANK    ADAMS    ELECTRIC   COMPANY,  HENDRIE-BOLTHOFF  MFG.  AND  SUPPLY  CO.,  BBOOKS-POLLIS  ELECTRIC  CORP. 

St.  Louis.  San  Francisco.  San  Francisco. 
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Complete 
Storage 
Battery 
Plants 


Railway  Line  and  Regulating 
Isolated  and  Train  Lighting 
Central  Lighting  and  Power 
Electric  Vehicle  and  Telephone 


OOULD   COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 


NEW  YORK,  1  W.  34th  Street. 
Sales  j    BOSTON,  89  state  Street. 

Offices  ']    CHICAGO,  The  "Rookery." 

V  SAN    FRANCISCO.    Century    Electric    Co. 


WORKS  :     DEPEW,  N.  Y. 
Bulletins. 


Adjusters,   Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 

Seaman,  J.  H. 

Adjusters,  Ine.  Tramps. 

Inc.  El.  Lt.  Manipulator  Co. 

Ancliors  (Tel.  &  Tel.) 

Matthews  &  Bro.,  AV.  N. 
Crouse-Hinds  Co. 

Annnnciators. 

Central  Electric  Co. 
Edwards  vfc  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  JIfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co.         I 

Batteries   and  Jars. 

Central  Electric  Co. 
Columbus  Storage  Battery  Co. 
Edison  Ufg-  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Roche.  Wm. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells.    Buzzers.   Btc. 

Central  Electric  Co. 
Edwards  &  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressintf. 

Dixon  Crucible  Co.,  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltine. 

Leather  Preserver  Mfg.  Corp 

BIoTvers. 

Slurtevant  Co.,  B.  F. 

Blow  Pipes. 

Turner  Brass  Works. 

Boiler   Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 

Books,    Ellectrical. 

Electrician  Publishing  Co. 
Drake  iV.  Co.,  F.  J- 

Booths,  Teleplione, 

Seaman  &  Co  ,  W.  S. 
Yesbera  Mig.  Co. 

Brnsbes. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Flbre-GrapbiteCo. 
Western  Electric  Company. 

Cable   Hangers. 

National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables  [See  Wires  and  Cables) 

Carbons,    Points    and 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger,  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
National  Electric  Co. 

Cbnins. 

Jeffrey  Mfg.  Co. 
Circuit   Breakem. 

Culler-Hammer  Mfg.  Co. 

Cutter  Elec.  ct  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westinghouse  El.  &  Mfg.  Co. 
Clutebes,    Electrical 

and    Mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Asbes    Hand- 
ling:  Macbinery, 

Jeffrey  M  f g.  Co. 
Coils  and  Magnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Coloring,  Lamp. 

Webster  Chem.  Co. 

Commutator  Compound 

Allen  Co.,  L.  B. 
Egan.  J.  J. 
McLennan  &  Co.,  K. 

Commutator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrifled  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric  Liigbt  Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft,  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Slfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
JIanhaitan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cut-Outs  and   STPitches. 

Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Grouse-Hinds  Co. 
Cutter  Elec.  &.  Mfg.  Co. 
Electric  Appliance  Co. 
ft.  Wayne  Elec.  AVks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  JIanufacluring  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supplv  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-W heeler  Co. 
Dustin  Co.,  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co, 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co,,B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Economizers,    Fuel. 

Green  Fuel  Economizer  Co. 

Electric    Heating   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    RallTraTS. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Electrical  and  Me<2ban- 
ical    Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
BaktrACo.,  W.  E. 
Brown  Elect'l  Const.  Co. 
Bryan,  Wm.  H. 
Butterfield.  J.  F. 
Byllesbv  &  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 


General  Engineering  Co., The. 
Hornaday,  J.  P.  &  Co. 
Humphrey,  Henry  H. 
Hunt  &  Co.,  Robt.  W. 
Jackson,  D.  C.  A.  W.  B. 
Kobler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Schwedtman,  Wells. 
Sargent  A  Lundy. 
Schott,  W.  H. 
Squire  Electric  Co. 
Stanton,  LeRoy  W. 
Wilmerding,  C.  H. 

Electrical  Instruments. 

(Recording  and  Testing.) 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst.  Co. 
Macbado  &  Roller. 
Norton  Elec'l  Instrument  Co. 
Plgnolet,  L.  M. 
Stanley  Instrument  Co. 
SVagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  C*D. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Plating   Mncb'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  A   Mach.  Wks. 

Engines,    Steam. 

Allis- Chalmers  Company. 
Amar.  Diesel  Engine  Co 
Dustin  Co.,  Chas.  E. 
Sturtevant  Co.,  B.  F. 
Tod  Co..  Wm. 

Fans    and    Fan    Motors. 

Central  Electric  Co. 
Crocker-Wheeler  Company, 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co..  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co, 
Western  Elect.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Fibre. 

Kartavert  Mfg.  Co. 
Vulcanized  Fibre  Co. 


I5^or    A.Xi>lxa^"t>e"tioa.l 


Files. 

Barnett  Co-.G.  &  H. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 

Flasbers. 

nailer  JIachine  Co. 
Reynolds  El.  Flasher  Mfg. Co 

Flexible  Shafts. 

Stow  Mfg.  Co. 

Forges. 

Sturtevant  Co.,  B.  F. 

Fuses   and  Fuse   Wire. 

Central  Electric  Co. 
Chicago  Die  A  Electric  Co. 
Chicago  Fuse  Wire  &  Mfg.Co. 
D.  &  W.  Fuse  Company. 
Electric  Appliance  Co. 
Johns-Manville  Co.,  H.  W. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elect.  Supply  Co. 

Globes,    Reflectors    and 
Shades. 

Fostoria  Incan.  Lamp  Co. 
Haller  Machine  Co, 
Holophane  Glass  Co. 
Pardridge  Shade  &  Refl.  Co. 
Phcenix  Glass  Co. 
Wesco  Supply  Co. 
Western  Electric  Co, 
Western  Elect.  Supply  Co. 

Graphite  Specialties. 

Dixon  Crucible  Co.,  Jos. 
Holmes  Fibre-Graphite  Co. 

lJ3.<a.e>2K:    of 


Heating     (Exhaust    ' 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  &  Ins.  Wire  Co. 

Jobns-Manville  Co..  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co, 

Munsell  &  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated.  Wire  Co. 

Ohio  Valley  Glass  Co. 

Okonite  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  li:iectrlcal  Co. 

Standard  Underground  C,  Co. 

Standard  Vitritied  Cond.  Co. 

Sterling  ^'arnish  Co. 

Thomas  &  Sons  Co.,  R. 

\'ulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Junction    Boxes. 

Bosseri  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co, 
Lamps,  Arc. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks,  Inc, 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hipwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Lamps.  Incandescent. 

Bryan-Marsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  &  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent--' 

Replacers  «&  Cleaners. 

inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

E't.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathias. 
Magnet   "Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  :Mica  Co. 

Jllca  Insulator  Co. 

Munsell  &.  Co.,  Eugene. 
Mining  Apparatns.Elec, 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co, 

Western  Electric  Co. 

Westinghouse  El.  A:  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.} 


Nippers   and   Pliers. 

Klein  A  Sons,  Mathias. 

Xovoltics,  Glass,  Elec. 

Ithaca  Elecfl  Novelty  Co. 

Paints. 

Dielectric  Mfg.  Co, 

Patent    Attorneys. 

Bain,  Foree. 

Phosphor    Bronze. 

Phosphor  Bronze  Sm.  Co.Ltd . 

Platinum,     M'  i  r  e     and 
Sheet. 

Baker  &  Company  Inc. 

Poles   and  Ties. 

Berthold  &  Jennings. 
Brooks,  HaH  L. 
Bushnell,  A. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolidge  Co.,  Marshall  H. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  &.  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Mueller  Company,  AVllllam. 
Pacillc  Coast  Pole  Co. 
Page  A  HiU  Company. 
Phelan,  D.  W. 
Pittsburg  &,  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  &  Pole  Co. 
Wisconsin    Timber    A  Land 

Co. 
Worcester  Co.,  C.  H. 

Polish   (Metal). 

AUen  Co.,  Inc..  L.  B. 
Hoffman,  Geo.  W. 
PoTFer    Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Reflncrs. 

Gt.  West  Smelt.  A  Refining  Co 

Re-Winding — Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Miller  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Schools  and   Colleges. 

Electrical  Engineer  Inst. 
Michigan  College  of  Mines. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Mach'y. 

Cent.  Stat.  Improvement  Co. 

Dustin  Co.,  Chas.  E. 

Gregory  Electric  Co. 

Matthews  &  Bro..  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  &  Co. 
Sheet    Brass    &    Copper. 

Plume  &  Atvvood  Mfg.  Co. 
Signs,  Electric. 

Haller  Machine  Co. 
Sockets  &   Receptacles. 

Pass  &  Sevmour. 

Yost  Elec.  Mfg.  Co. 
Soldering    Sticks,    Salts 

and    Paste. 

Allen  Co.,L.  B. 

CIrescent  Co. 

Kesler  Elec.  Mfg.  Co. 

Western  Electric  Co. 
Speaking   Tubes. 

Central  Electric  Co. 

Edwards  &  Co. 

I^lectric  Appliance  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co, 

Wester    Elec.  Supply  Co. 
Speciolties.   Klectrical 

Mfrs.   and    Designers. 

Haller  Machine  Co. 

Nelson  Mfg.  Co. 


Speed    Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

Crouse-Hinds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Pahnestock  Transmitter  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  &  Sup.  Co. 
.Manhattan  Klec.  Supply  Co. 
Moon  JIfg.  Co.,  The. 
Murdock  &  Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time    Switches. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  &,  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  Electric  Co. 

Crocker- Wheeler  Co. 

Ft.  Wayne  Elec.  Works.  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

AVestinghouse  El.  &  Mfg.  Co. 
Tracks,  Electric  Car. 

General  Electric  Co. 

Westinghouse  EI.  &  Mfg.  Co. 
Turbines,    Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

AVestlnghouse  El.  &  ]\Ifg.  Co 
Turbines  Water  Wheels 

Leffel  &.  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized   Fibre. 

Vulcanized  Fibre  Co. 
Wireless   Tel.  App'tua. 

Clark  Wirel.  Tel, ATeLCo.T.E. 

National  Elec.  Signalling  Co, 

W^ires  &  Cables— Mag- 
net "Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  AVlre  Co. 
Crescent  Ins.  Wire  ttCble  .  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  &  Ins.  Wire  Co. 
India  Rubber  &.  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  SupplyCo. 
National  India  Rubber  Co 
New  York  Insulated  WireCc. 
Okonite  Co.,  The. 
Phillips,  Eugene  P. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co.,  J,  A. 
Safety  Ins.  Wire  &  Cable  Oo. 
Simplex  Electrical  Co. 
Standard  Underground  0.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
AVestern    Salvage    Wrecking 


Co. 
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O  A  RBO  IM  S 


BEST  LIGHT 


STEADIEST  LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•trade:    MARK' 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINGER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


'ACME  '  COMMUTE  TOR  ^M     ) 

COMPOUND.         ^^ ) 


I.  J.  EGAN'S  "aCME"  COMMUTATOR   COMPOUND 

absoluiely  prevents  sparking  orcuttinp.    One  sticker 
•■Acme"  18  equal  to  one  gallon  of  oil  for  lubricating 
commutators.    Free  Sample.    AGENTS  WANTED. 
60c  per  Slick.        60.00  per  doz. 

J.l.Egan  Sole  Mfg.,     683  W.Ohio  St.,      Chicago 


The  Bossert  Electric  Construction  Go. 

MANUFACTURERS  OF 

STEEL  OUTLET  AND  JUNCTION  BOXES, 
BWITCHBOARAS,   PANEL    BOARDS,   SliVITCMES,    ETC. 


ELECTRIC     FANS 

-^■^S^ 

OF  SUPERIOR 

-O^'  . 

DESIGN  »nd  CONSTRUCTION 
THE  OLDEST 

'  ^^^mr^nr^" 

AND  MOST  POPULAR 

.■;^B8H|L>^%^ 

OFTEN  IMITATED 

"^^Rf^*4^ 

BUT  NEVER  EQUALED 

w^Sp  \^^ 

Write  for  Catalogue  No.  30614. 

W^^^'^'^ 

SPRAGUE 

1  i'ifftniib 

ELECTRIC  con  PAN  Y 

"»^a».- 

General  Offices; 

527-531  West  34th  Street,  New  York. 

Chicago  Office:  Fisher  Bldg, 

Edison  Battery 
Fan   Outfits 

Many  a  man  would  be  glad  to  buy  an 
Edison  Battery  Fan  Motor  Outfit  if  he 
knew  of  its  advantages  in  hot  weather. 
Here's  where  you  come  in,  Mr.  Dealer. 
If  you  lack  the  necessary  information 
to  tell  him,  write  us  for  Booklet  No.  7F. 

EDISON    MANUFACTURING    CO., 

Factory.  ORANGE.  N.J 

__— 1  NEW  YORK 

^ "*"p  •  83  Chambers  Street 

^^jhomcu) (X  Cdvion^  CHICAGO 

nARtf  304  Wabash  Avenue 


***•••**••*•••*•••••••*•*•••••*••••*•••***•*•••****•* 
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'I.    P. 


Dlam.of  body,  61n.,  of  base  flange  7Hin. 

MACHADO    6l 

*     203  BROADWAY,  NEW  YORK  CITY,  N.  Y., 

*-»t-t(  If  »JM^**-»****»AMf*******»*-¥-**»+*  ♦*••*♦•♦♦•♦♦*♦*■¥■♦**♦••<•¥•* 


THE 

(ISOLATED  TVPF 
PLANT)       I    I  iL 

DIRECT-CURRENT 

INSTRUMENTS 

Are  winners.  Scales  are 
equally  divided,  indications 
are  dead  beat,  high  range  am- 
meters have  separate  shunts 
and  the  cases  are  of  heavy 
polished  brass 

Prices  are  right,  the  list 
figure  for  the  meter  illustrated 
for  instance,  being  $i6  50. 

WRITE  FOR  DISCOUNTS  TO 

ROLLER, 

Or  Your  Nearest  Supply  House. 


* 
* 

* 


READ  THE 


ELECTRICAL  PAPER. 


TYPEB. 


SCHEEFFER  IIMTEGRATIIMG 
WATTMETER 


TYPE  F. 


Type  E  for  Alternallng  Current 


Type  F  for  Direct  Current  Circuits 


DUST  AND   BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  EXTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERNATING  CURRENT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURRENT. 
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Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  ot  all 
Kinds.  Send  for  catalogue  and  discountB. 


Motor  starter  with  Automatic  Release. 
Manufactured  under  our  own  patentB. 


UNION      ELECTRIC      MFC.      CO., 

Milwaukee,    Wis. 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  CORTLANDT  ST.  « 
HEW  YORK 


LARGEST  FACTORIES  IN  THE  WORLD 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


STONE  CONDUIT 

For  Uoderground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


BITUMINIZED 
FIBRE   CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  lealiing  gas  cannot  penetrate. 
There  has  never  been  a  gas   explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  giving  size  aod  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.         Manhattan  BIdg.,  Chicago 


Central  Station  Expansion 

Is  of  considerable  interest  to  you  and  to  us.  Such 
expansion  means  increased  revenue  for  you,  and 
can  be  effected  by  means  of  our 

Single  Phase  Power  Motors 

without  any  additional  investment  for  your  dis= 
tributing  system.  On  your  present  lighting  lines 
a  power  load  can  be  developed  during  the  day,  thus 
utilizing  to  its  fullest  extent  your  station  capacity. 

Write  for  pamphlet  "SINGLE  PHASE  FACTS." 

THE  WAGNER  ELECTRIC  MFG.  CO. 

ST.    LOUIS,    MO. 


June  4,   1904 


WESTERN    ELECTRICIAN 


FIRE  UNDERWRITERS'  SALE 

EVERY    TYPE    OF 

Bare  and  Insulated  Copper  and  Galvanized  Iron  Wire,  Cable,  Cordage,  etc. 

ON  TUESDAY,  JUNE  7th,  1 904,  AT  10  A.  M.,  WE  WILL  SELL  AT 

PUBLIC    AUCTION 

""  ^TrrRTEM^SSSrS^^^^^  117-123  Market  St.,  Chicago,  the  entire  salvage  of 

American  Electrical  Works 

Manufacturers  Bare  and  Insulated  Wire,  Cable,  Cordage,  etc.     "Chicago  Branch,"  82  Lake  Street 


CONSISTING    OF 


$30,000  ""T  Every  Type  of  Bare  and  Insulated 
Copper '"« Galvanized  Iron  Wire,  Cable,  Cordage, 

Etc.,  all  in  practically  perfect  condition. 
ON    EXHIBITION    DAY    BEFORE     SALE 

SAMUEL   CANS,   Manager 


WATCH  RECORD-HERALD  FDR  DUR  ADVERTISEMENTS 


WESTERN   SALVAGE   WRECKING   AGENCY 


% 
% 
% 
% 

•r 
*> 

% 
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FAN    MOTORS==1904 


Convertible  type  motors 
which  may  be  used  for 
either  table  or  wall. 
Furnished  with  12=inch 
and  16  =  inch  fans  for 
direct  and  alternating 
current  in  all  standard 
voltages. 


Desk  Motor 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

SALE5  OFFICES  IN  ALL  LARQE  CITIES. 


_  _   ,  * 
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fOkUMBIA 
>?4^AMPS 


LlIQMT 


^pk: 


LICENSED    UNDER 


Columbia  Lamps  are  manufactured  under  a 

licensetouse  the  Chemical  Exhaust  Proc-  patent  No.  937,693,  April    16,    1896 

ess  of  exhausting  lamps.        This  process  is  _  — „  «.«-,     «        ■■  ««     .  n»n 

r  ,,                       -r,  »>,-  ,,r^H„.i-;!,n  «r  th«  Patent  No.  726,293,  April  28,  I  903 

vitally  necessary  in  the    production  01    the  i           »       r- 

highest   quality   of   lamp.        Every  package       Patent   No.  444,530,  Jan.     (3,    1891 
ofColumbia  Lamps  carries  a  label   reading:       Patent  NO,   532,760     Jan.    22,    1895 

The  Columbia  Incandescent  Lamp  Co. 

21  15-17-19  Locust  St.,  ST.  LOUIS,  MO. 


NEW  YORK  OFFICE:   1311  Havemeyer  BIdg. 
PHILADELPHIA:   I  377  Real  Estate  Trust    BIdg. 


CHICAGO:    Central  Electric  Co. 
MINNEAPOLIS:    638  Boston  Block 


SAN  FRANCISCO:  Paul  SeilerElectricWorks 
MEMPHIS:    35  Equitable  Building 


SEND    FOR    OUR    "WALLET-FULL    OF    WISDOM' 
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Nine  Acres 

of 
Floor  Space 


2|  Times  Larger 

than 

Former  Plant 


NOTICE  OF  REMOVAL 

B.   F.  Sturtevant   Co. 


The  Entire  Plant 
from   Jamaica  Plain 


TO  HYDE  PARK.  MASS. 

B.  F.  STURTEVANT  CO..  HYDE  PARK,  MASS. 

Boston  New  York  Philadelphia  Chicago  London 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete   device  on  the  market. 


The  Cutler=Hammer  Mfg.  Co., 


MILWAUKEE, 

WIS.       _ 

NEW  YORK 

CHICAGO 

PITTSBURQ 

BOSTON 

136  Liberty  St. 

1232  Monadnock  BIdg. 

322  Prick  BIdg. 

176  Federal  St 

Bullock  Electric  Manafacturing  Co. 


CINCINNATI,  OHIO,  U.  S.  A. 


Type  ^'  BuliocK  upen  Motor 

Especially  adapted  for  driving 
machinery  requiring  variable 
speeds  using  the  BULLOCK 
Multiple    Voltage    System. 
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Central 
Heating 


SCHOTT'S   BALANCED   COLUMN 
HOT  WATER  SYSTEM 

No  Back  Pressure.     No  Noise. 

Perfect  Circulation.     Greatest  Capacity. 

Absolute  Regula^tion  in  Building. 


SCHOTT'S  REGULATED 
STEAM  SYSTEM  -^   -« 

Auton\8wtic  Va.cuun\  Circulation.    Grea.test  Pipe  Line  Capacity. 
Lea.st  Ba^ck  Pressure.  Highest  Economy. 

Absolute  Regulewtion  in  Building. 


Designed  aLnd  Built  by 

W.  H.  SCHOTT 

Engineer 

1218-1221  MaLrquette  Building. 


CHICAGO 


k^ 


^ 


A 
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DUNCAN 

DIRECT    CURRENT 

WATTMETERS 


COMBINE  |THE 

NEWEST  FEATURES 

OF    THE    METER    ART 

"A    FAULTLESS    METER,"     CENTRAL    STATION     MAN'S    VERDICT 

VISUAL    BEARING    (something  absolutely    new);     hollow     nickel-steel     spindle;    range     of 

60^    increase    in     drag  ;    no    burning    or  charring    of     resistance;    fire-proof    and    dust-proof 

binding    posts  ;     large     porcelain     direct     reading     dials  ;      detachable     non-tension-changing 

brushes;   artificially  aged   magnets  and  commutator;   case  absolutely  dust,    insect  and  moisture 

proof;  threadless  Jewel   post  that  can   be   removed   and    inserted    again     in    an    instant  ;    and 

An  entirely  new  means  of  compensating  for  friction  and  vibration 
on  light  loads  by  using  a  small  multipoint  switch  in  connection  with  the 
compensating  coil.  By  moving  the  switch  arm  over  the  points  of 
contact,    any  desired   range  of    compensation  can   be  secured   instantly. 

It  is  the  simplest,  quickest  and  most  effective  means  yet  devised 
and    is    absolutely    permanent.     These    are    some    of  the   new   features. 

MANUFACTURED    BY  THE 

DUNCAN  ELECTRIC  MANUFACTURING  CD, 

LAFAYETTE,    IND. 
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PHOENIX  ;s?e;  globes 


-ARE- 


We 

claim 

they 

are 

the 

BEST! 


GOOD  GLOBES 


Unsolicited  testimony  from  the  largest 
users  of  INNER  and  OUTER  Globes, 
prove  that 

Phoenix  Quality 
and  Excellence 

are  of  the  HIGHEST  STANDARD. 


Try  them  and  be  convinced 


Use 

them 

and 

you*ll 

say 

they 

are 

the 

BEST! 


KS^'Have  you  our  catalogue  No.  15  illustrating  very  desirable  designs  of  Globes  and  Shades 
for  Incandescent  Electric  Lamps? 

For  Globes  of  good  quality  for  any  service,  write 

The  Phoenix  Glass  Company, 


NEW  YORK 


PITTSBURG 


CHICAGO 
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IS 


PARANIT 


i>^^!^ 


'•t^Dt  »►<''" 


The  National  and  State  Governments  buy 
PARANITE  because  they  want  the  best  and 
in  buying   PARANITE  they  DO  get  the  best 


•<>971 


liana  Rubber  and  Insulated  Wire  Co., 

JONZZSBORO.  INDIANA. 


i6 
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HEATING  APPLIANCES 

ARE  MONEY  MAKERS  FOR  THE  CENTRAL  STATION. 

Increase  your  day  load  and  make  one  blade 
of  business  grow  where  none  grew  before  by 
pushing  the  sale  of  Heating  Apparatus. 
But  first  get  '^information  and  prices  from 
headquarters. 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL  SUPPLIES. 

92-94  W.   VAN   BUREN   ST., 


CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Our  Campetitore  Hare  Increased  Prices. 

WE   HAVE   NOT   INCREASED   PRICES  on 

Standard  Manufactured  Mlt-A.    We  are  Satisfied  with  a  Reasoaabie  Profit. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Responsible  for  Present  Low  Prices. 


Not  a  Lujcury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY   CO. 


"  Everj thing:  Electrical" 


ST.  LOUIS,  U.  S.  A- 


SPARKING 


Reduces  the   vforking    capacity    of    a 
motor  Of  dynamo,  wears  out  the  com' 
mutator,  wastes  power  and  may  cause 
afire.    All  this  may  be  avoided  If  you  uso        •»..... 

The  only  article  that  will  PREVENT 
SPARKING.  Win  keep  the  Commu- 
lator  in  eood  condition  and  PRE- 
VENT CUTTING. 

Absolutely  Will  Not  Gam    The    Brushes. 

50  Cents  per  stick.  $5.00  per  Dozen.         it  will  put   that  high  gloss  on  the 

seSD  FOR  FREE  SAMPLE  STICK.  Commutator  you  have  so  long  sought      ^ 

For  sale  oy  all  supply  houses,  or  after. 

K.  McLENNAN    &.   CO.,  Sole  Mtrs..  Room  a\\  Inter  Ocean  BIdg..  130  Dearborn  St.,  CHICAGO 


MICA,  INDIA «"°  AMBER 

EUGENE  MUNSELL  &  CO.,       218  Water  St.,  New  York.    117  Lake  St.,  Chicago. 


FOR    ELECTRICAL 
PURPOSES. 

Quality  of  the  Best. 
Prices  Low. 


'AMERICAN 


I)  STORAGE 
CELLS 


ARE  THE  BEST.     Send  lor  dilcrlpllv.  CIrculir. 

AMERICAN  BATTERY  CO., 

,  ,„,.         171  S.  Clinton  St.,  Cklea,o. 


I  WE  BUY  OLD  BELTS 

Oa  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  CLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFO.  CORP. 

27  W.  MONROE  ST..  CHICAGO. 


EDISON  MINIATURE  LAMPS 


are  made  in  more  than 
10,000  varieties, 

for  all  classes  of  work  in  Candelabra  and 
Decorative  Lighting,  Multiple  and  Series 
Burning  and  in  all  types  of  Battery  Lamps. 

Minzatuyt  Sockets  and  Receptacles, 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  TestlngBatterles  and  Battery  ] 
Circuits,  Locating  Faults, 
Grounds,  etc. 

EELI AB  LE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.  NEW  YORK.  N.  Y. 


Our  BvsLem  of  [rsinlng  bv  mail  Kaa  helped  Ihons- 
nnds  held  down  la  poor  jMallionH  W  rl»a  U>  betler 
■AtHrTas  and  stiuaiioaa.  Your  chance  lo  rise  la  just 
as  pjod  aa  others.  Writ*  for  onr  free  lllastrated 
book.  "Cko  I  Become  An  Electflcal  EnpiQeerf 
We  lench  bv  m»(l,  ElectHoU  Eagiaeenor.  Me- 
chanical EnKlneerinir.  Steam  EnglneerlnK,  Nlechan- 
tcal  Drawinif.  Electric  LieMIng,  Eleclnc  Ra>l.ri,i. 
ELECTRICAL  E-iOINEER  INSTITUTE.  Depl. 
K.  IVS  West  TSnJ  Sl,  Vew  York. 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 


General  Offices:     Cektcry  BfiLDlNO 

NEWARK,   N.  J. 
OVER  20,000  MILES  IN   USE 

Highest  Award  at  Paris  Exposition.  1900.  ButFalo.  1901 


Northern  Apparatus 

SUPERIOR  DESI6N,  WORKMANSHIP  AND  MATERIAL 

Built  in  modern  factories,  equipped  with  all  modern  motor 
driven  machine  tools  and  appliances,  enabling  us  to  maintain 
a  high  standard  of  excellence.     Bulletin  No.  2535. 

NORTHERN  ELECTRICAL  MFG.  CO.    madison,  wis. 

ENGINEERS       MANUFACTURERS  U.  S.  A. 


BABY  AMMETER  for  isolated  Plants 

LIST    PRICE    $15.00 


J  E  ^V  B  L  Iv 

ELECTRICAL   INSTRUMENT   CO. 

61      UNION     PARK     COURT,     CHICACO 

are  now  prepared  to  furnish  their  new  type  of  Ammeters, 
Vohmeters,  Portable  Standard  Round  Pattern  and  Baby 
Instruments,  for  direct  current,  and  solicit  the  patronage 
of  their  many  friends. 

DEAO-BEAT=Highest  Grade  lnstruments=OUR  SPECIALTY 

SEND    FOR    CATALOGUE  E 
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FRANK  N.  PHILLIPS.  PRESIDENT. 
C.  H.  WAQENSEIL,  TRCAauRCn. 


EUaENC  F.  PHILLIPS. 
General  Manager. 


C.  ROWLAND  PHILLIPS.  ViCE-PniS. 
C.  n.  REHtNGToN,  Jr..  Sec 


AMERICAN  ELECTRICAL  WORKS, 

■  •      ■     ■  PKOVIDEKCE,  K.  I. 

BAM  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AIVIERIC4NITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  i'ORK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Stoke,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works, 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  r H  I  en  I  U 

FOREE  BAIN,  1652-3  Monadnock  BIk.,  CHICAGO 


AKRO  IM 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  V.  Olllce:  McKay  Engineering  Co.,  1-19  Broadway 


THE 

Hartford  Time  Switch 

A  mecbanically  operaied  switch,  wblch 
turns  lights  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weekly  winding. 
Approved    Mectianlcally    as    well    as  Electrically 


Showing  double  doors.  9eth  Thomas  ei(rht-day 
mnvement,  auxiliary  cut-out,  auxiliarv  band- 
trip,  and  smtch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  hou,se  hall  lights,  motors,  batter- 
ies, burglar  alarms.    ;:     10,  20,  35  and  50 
Amperes.     250  Volts.     1,  2  and  3  Poles. 
CoDsuIt  uB  regarding  aoy  requirements 

SCND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.S.A. 

New  Vork  Cily  : 

A,  Hall  Berry,  97-99-101  Warren  Slreel 

London,  England : 

Verilys,  Lid-,  31,  King  Slreel,  CovenI  Garden,  S.  W. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatlierprool  lire. 

Slow  ■  Bnming  Weatlierproof 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 

Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


COLOR   YOUR   LAMPS 


BY    USING 


CRYSTAL 
CHEMICAL  COLORING 


Cost  One  Cent  Per  Lamp 

Brilliant,  permanent  color.      Easily 
applied.  Nine  decorative  effects 
It    will    pay   you    to   in- 
vestigate. 


WEBSTER  CI1EMICAL  CD. 

ST.  PAUL,  MINN.  > 


W.    N. 

MATTHEWS 

AND 

BROTHER 


e03 

Carieton 
Building 
St,  Louis 


A  Worm's  Eye  View  of 

8TOMBAUGH       GUY      ANCHORS 

THEY  WORM  THEIR  WAY  IN  LIKE  A  CORKSCREW  INTO  A  CORK 


THE 

/7B/?5C0NDm  CaVVet«« 

Works  ^  Principal OrncE  OR  ANG  EBU  RG,N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHT, N THEORY- RIGHT, nPRAGTICE RIGHT, m  PRICE       „ 


Pagoda  Wireless  Clusters 


Most  Eificlent  and  Cheapest 
Cluster  on  ibe  Market. 

Combines  the  adTantages  of  the  Ben.iamin, 
Dale  and  similar  Clusters  with  the  tremen- 
dous reflecting  powers  of  the  well-known 

PAQODA  SHADES. 

Furnished  in    Edison  Base  Multiple  only. 

Suitable  for  lamps  ranging 
from  4  to  24  C.  P. 

WRITE   FOR    PRICES 

Holophane  Glass  Co. 

ISE.  THIRTY-SECOND  ST..  NEW   VORK 

WESTERN    DISTBIBnTORS 

V.    R.    LANflNQH    CO. 

■,'(J7--iil  .iaclison  Boulevard.  -         -         <;H(CA,;,) 


l.'.M!li--«.'UJI»a!g»»l! 


DO  YOU  WANT  THE  BEST? 

Then  ALWAYS  buy 

THE   MAXSTADT  PATENT  JOINT 

Manufactured  and  sold  by  the  owners  of  the  ilaxstadt  Patent  No.  655.905. 
This  is  the  best  Joint  on  the  market  and  skives  entire  satisfaction  wherever  used. 

No.  882  represents  the  Joint  ready  for  use. 

Patented  August  14,  100r».  in  the  United  States  and.  Foreign  Countries. 


No.  882. 
No.  884  represents  the  Joint,  twisted,  complete  on  the  line. 


No.  884. 

These  Joints  are  furnished  in  copper  for  copper  wire  and  in  tinned  steel  for  galvanized  Iron 
wire.     Samples  and  prices  will  be  sent,  without  charge,  upon  request. 

SOLE  OWNERS  OF  THE  MAXSTADT  PATENT  IMPROVED  AMERICAN  JOINT. 

87-91    West  Lake  Streef. 
CHICAGO.  ILL. 


CHICAGO  DIE  &  ELECTRIC  COMPANY, 


i8 
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WAMTEO,  FOB   SALE    and 

similar  WAIST  COlLUSfar  advertise- 
ments (so  zuords  or  less),  S^JO  an 
inse'tion;  additional  words  3c  each. 
POSITION  "WANTED  advertise- 
ments  {jo  "words  or  less),  S^'OO  an  in- 
sertions additional  words  sc  each. 


POSITION   WANTED. 

Cornell  graduate  in  electrical  and  mechanical 
engineering  desires  change  of  position.  Prac- 
tical experience  Includes  power  plant  and  sbop 
superintendence:  power  plant  designing  and 
testing;  laying  out.  and  installing  snop  equip- 
ments; electric  and  pneumatic  power  distribu- 
tion :  applications  of  electricity  in  manufac- 
turing plants,  particularly  individual  motor 
drive;  estimating:  preparation  of  specifications 
and  correspondence.  Kroad  knowledge  of  gen- 
eral machinery.  Execu.iveand  business abilit.v- 
Excellent  references.  Satisfactorj'  reasons  for 
desiring  change.  Could  Invest  small  capital. 
Location.  South  or  West.  Address  BOX  356, 
care  of  Western  Electrician. 


POSITION    WANTED. 

By  first-class  eleclrician  with  vast  experience 
and  general  knowledge  of  the  electrical  ma- 
chinery with  light  a'  d  power  plant,  railways, 
mills,  factorie- or  Bhopi;  conver  ant  with  gen- 
eral repair.  Thoroughly  understands  care, 
maintenance  and  economical  management  of 
same.  Capable  of  taking  charge  of  any  system. 
Strictlv  sober  and  reliable:  best  reference  as  to 
diaracter  and  ability.  Addr.  ss  BOX  354.  care 
Western  Electrician,  510  Marquette  Building. 
Chicago. 


POSITION     WANTED. 

As  superintendent  of  electric  light  or  water 
works  plant;  have  had  16  years'  experience  In 
electric  light  business,  and  18  yearsin  handling 
boilerd.  engines  and  water  works  machinery  and 
understand  the  business  from  the  coal  pile  up. 
Will  guarantee  results  as  lo  economy  and  serv- 
ice furnisihed  Address  BOX  342,  care  Western 
Electrician.  510  Marquette  Bldg..  Chicago. 


POSITION  WANTED. 

As  suiierinlendent  of  electric  plant.  Experi- 
enced in  boih  A.  C  and  D.  C,  systems  and  poly- 
phase work,  and  modern  ey&tems  of  series  al- 
ternating a'c  lighting.  Can  design  and  con- 
struct complete  plants.  Address  BOX  357,  care 
of  Western  Electrician,  510  Marquette  Bldg. 
Chicago. 


POSITION   WANTED. 

All-round  electrician  of  10  years'  experience, 
making  a  specially  of  meters,  motors  arc  lamps 
and  a<l  kinds  of  wiring  wishes  tn  leave  the  city 
and  will  consider  an  offer  of  a  steady  position 
with  a  plant  where  willingness  means  advance- 
ment. Salary  reasonable.  .  Address  BOX  3.39. 
care  WCNtern  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 


40  to  50  K.  W.  direct-connected  unit.  Mti^t 
be  standard  make  in  Brst-class  condition  and  a 
bargain  for  spot  cash.  Address.  WcGUlRE  .t 
COBB,  Hotel  Warner.  33d  St.  and  Cottage  Grove 
Ave.,  Chicago. 


WANTED. 


An  electrical  engineer  graduate  of  noted  tech- 
nical university,  eight  years'  experience  in  lele- 
:ph'  ne  engineering  with  prominent  Bell  com- 
■pany— experience  covers  inside  and  outside  con- 
struction. iratHc.  theoretical  and  experimental 
work— desires  a  position,  executive  or  engineer- 
ing, with  a  large  manufacturins  or  operating 
telephone  company.  Best  possible  references 
will  be  furni>hed.  BOX  360,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


WANTED. 


■  I  have  a  limited  amount  of  money  to  invest  In 
an  Al  specialty  which  can  be  manufactured  at 
small  cost  and  sold  at  a  good  proflt.  Willing  to 
take  in  partner  or  buy  outright.  Article  must 
have  merit  to  receive  consideration  Give  full 
particulars.  Address  BOX  H61,  care  Western 
Electrician,  510  Marquette  Bldg.,  Chicago. 


FOR  SALE. 

An  established  jobbing  and  construction 
bouse  in  a  good  city  in  the  West.  Price. 
$11,000.  Owner  has  not  the  time  lo  devote  to 
the  business.  This  is  an  excellent  offer  and  Is 
a  splendid  opportunity  BOX  358,  care  West- 
ern Electrician,  510  Marquette  Bldg.,  Chicago. 


FOR   SALE. 

A  completely  equipped  electric  light,  jiowor 
and  heating  plant  in  a  city  of  2,500  inhabi- 
tants. Incorporated  under  the  laws  of  Illinois, 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  In- 
erea-sing  its  list  of  consumers.  Parties  owning 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  taking  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  plant  Invited  at  any  time.  Address 
BOX  351.  care  Western  Electrician,  510  Mar- 
quette Buildlni,',  Chicago.  III. 


NOTICE  FOR  PROPOSALS 

Sealed  proposals  will  be  received  at 
Kilhourn  City,  Wis.,  until  4  p.  m., 
Thursday,  JuneQth.  1904,  for  furnishing 
all  labor,  material  and  apparatus  neces- 
sary for  the  construction  of  a  complete 
electric  lighting  plant  for  the  village  of 
Kilbourn  City  in  accordance  with  the 
plans  and  specifications  on  file  with  the 
village  clerk  of  said  village. 

All  bids  must  be  addressed  to  the  Vil- 
lage Clerk,  Kilbourn,  Wis.,  and  endorsed 
on  the  outside  of  the  envelope,  ''Bids 
for  Electric  Light  Plant." 

Bidders  must  deposit  a  certified  check 
for  an  amount  equal  to  Z%  of  their  bids. 

Copies  of  the  specifications  may  be 
seen  at  the  office  of  L.  W.  Burch.  Engi- 
neer. 323  E.  Wilson  St.,  Madison.  Wis., 
or  at  the  office  of  the  Village  Clerk, 
Kilbourn.  Wis. 

The  Village  Hoard  of  said  Village  reserves 
the  right  to  reject  any  or  all  blds. 

By  order  of  the  Village  Board  of  said  Village. 

A.  I.  BENNETT, 
KilOourn,Wi^..  May  24.  1904.  Village  Clerk 


************************** 

\  ^^STAR"   ■'^CANDESCENT  \ 


LONG  LIFE 
GUARANTEED  CANDLEPOWER. 
HIGHEST  EFFICIENCY. 


^      MADK     BY    TOE    ilOST    SKILLED    W0RK3LEN. 

I  STANDARD  ELECTRICAL  MFG. 
I  COMPANY,     :     Niles,  Ohio.  * 


FOR  SALE. 

ALTERNATORS. 

1.360  K.  W.  Qeneral  Electrrc  3-phase. 

1-120      ■' 

1-75        "        Westlnghouse  2-phaBe. 

250-VOLT  GENERATORS, 

I-2S0  K.  \V.  Western  Electric  M.  P. 
1-200      •'       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-12S  K.  W.  Western  Electric  M.  P. 


Immediate  shipment. 


ELECTRIC  cof 

54-62  5.CLINT0N  5T.  CHICAGO 


FOR    SWITCHBOARDS. 

261  Washlneton  St..  NEWARK,  N.  J. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  wldevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  12th  Street  and  Park  Row  (Lake  Front) . 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Dulutn,  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

AS.C.POND.Gen'l  Pass.  Agt„MJIwaukee,Wrs 


ELECTRICAL  BOOKS. 

MK\\    Kinds. 

ELECTRICIAN  PUBLISHING  COMPANY, 
Snlte  Sl-O  ataranette,  CHICACO. 


DIRECT  CONNECTED  RAILWAY  UNITS. 

850  Kw.  with  cross-compound  Corliss  engine. 

500  Kw.  with  cross-compound  Corliss   engines. 

425  Kw.  with  simple   Corliss   engine. 

425  Kw.  with  simple   Greene   engine. 

400  Kw.  with  Russell  four-valve  engines. 

400  Kw.  with  simple  Corliss  engine. 

32o  Kw.  with  tandem-compound  engine. 

300  Kw.  with  tandem-compound  engine. 

oOO  Kw,  with  tandem-compound  engines. 

250  Kw.  with  Westinghouse  compound  engine. 

225  Kw.  with  cross -compound  engine. 

DIRECT  CONNECTED  tIGHTING  AND  POWER  UNITS. 

300  Kw.  60-cycle  two-phase,  with  simple  engine. 

300  Kw.  60-cycle  three-phase,   with   simple   engine. 

200  Kw.  60-cycle  three-phase  alternator,  with  simple  engine. 

200  Kw.  25-cyele  three-phase  alternator,  with  simple  Buckeye  engine. 

150  Kw,  60-oycle  single*phase  alternators    with    tandem-compound   engines. 

125  Kw.  12o-voIt.  with  simple  engines. 

75  Kw.  250-volt.   with  simple  engine. 

75  Kw.  125-volt,  with  simple  engine. 

60  Kw.  125-volt,  with  simple  engine. 

50  Kw.  125-volt,  with  tandem-compound  ensrine. 

50  Kw.  125-volt,  with  simple  engine. 

42  Kw.  240-volt,  with  simple  engines. 

25  Kw.  250-voit,   with  simple  engines. 

25  Kw.  125-volt,   with  simple  engine. 

BELT  DRIVEN  ALTERNATORS. 

650  Kw..  1, 300-2. 600  volts.  2-phase,   13.3  cycles. 

300  Kw.,  6.000  volts.  3-plinse.  25  cycles. 

250  Kw.,   10.000  volts,  3-ptiase.  60  cj-cles. 

250  Kw.,   2,200  volts,  single-phase.  133   cycles. 

200  Kw.,  1.100  volts,  slngle-pbase,  133  cycles. 

ISO  Kw.,  2.300  volts.  2-phase.  60  cycles. 

180  Kw.,  2.300  volts,  single-phase,  60  cvdes. 

ISO  Kw.,  l.OSO-2.160  volts,  single-phased  133  cycles.    - 

150  Kw.,  1,100-2,200  volts.  2-phase.  133  cycles.' 

150  Kw..  2.200  volts,  3-phase,  60  cycles. 

150  Kw..  1.100-2,200  volts,   single-phase,  GO  cycles. 

150  Kw.,  1,100  volts,  single-phase,  133  cycles. 

120  Kw.,  1,040-2,080  volts,  single-phase.  133  cycles. 

120  Kw.,  1.040  volts,  single-phase,  133  cycles. 

100  Kw..  2.300  volts,  sitigle-phase.  60  cycles. 

100  Kw..   1,100  volts,  single-phase.   133  cycles. 

100  Kw.,  1.040-2.100  volts.  .5-phase,  60  cycles. 

90  Kw.,  2.200  volts.  2-phase,  00  cycles. 

90  Kw..  2.200  volts,  single-phase.  60  cycles. 

75   Kw..  2.200  volts.  2-pnase.  fiO  cycles. 

75  Kw..  1.100  volts,  single-phase,  133  cycles. 

60  Kw.,  1.100  volts,  single-phase.  133  cycles. 

BELT  DRIVEN  RAILWAY  GENERATORS. 


Two  .500  Kw.  Opole. 
Two  500  Kw.  4-pole. 
Four  300  Kw.  4-pole. 
Two  250  Kw.  4-pole. 
One  250  Kw.  6-pole. 
Two  200  Kw.  6-pole. 
Three  200  Kw.  4-pole. 


Two  200  Kw.  bipolar. 
Two  1S7  Kw.  4-pole. 
Two  150  Kw.  6-pole. 
Two  110  Kw.  4-pole. 
One  110  Kw.  6-poIe. 
Three  100  Kw.  4-pole. 
Two  100  Kw.  6-pole. 


ENGINES.   BOILERS,    GENERATORS,    MOTORS,  ARC   LAMPS.  TRANSFORMERS. 


I  I     BROADWAY 


CHAS.   E.  DUSTIN  CO., 


NEW  YORK 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse.  400  R.  P.  M. 

20  H.  P.  Eddy.  1450  R.  P.  M. 

7y,  H.  P.  General  Electric.  900  R.  P.  SI. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

6  H.  P.  Paragon.  900  R.  P.  M. 
3M  H.  P.  Paragon.  1000 R.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M. 
2  H.  P.  Simpson.  2100  R.  P.  M. 
1V4  H.  P.  General  Electric.  1800  R.  P.  M 
1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler.  7S0.R.  P.  M. 

15  H.  P.  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  P.  Simpson.  2000  B.  P.  M. 

nVi  H.  P.  Crocker- Wheeler.  1575  R.  P.  M 

IV,  H.  P.  Card.  775  R.  P.  M. 

BH.  P.  C  AC,  1030  R.  P.  M. 

B  H.  P.  Westinghouse.  1050  R.  P.  M. 

5  H.  P.  C.  &  C.  1600  R.  P.  M. 

3  H.  P.  Jennv.  1600  R.  P  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  CHICAGO. 


Magnets  and  All  Kinds  of  Colt  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


New  Dynamo  Tenders'  Band=Book. 

By  F.  B.  BADT. 

336  Pages,   MO  Illustrations.    Flexible   Cloth  Binding.    Size  of  Type  Page 
5  1-3x3  inches.    Price  $i.oo. 

This  is,  as  the  name  indicates,  a  NEW  BOOK,  much  more  complete  than  the 
old  one,  with  all  the  information,  instructions  and  rules  which  are  required  by 
practical  men,  as  Dynamo  Tenders.  Linemen,  Stationary  Engineers  and  owners 
and  operators  of  all  kinds  of  Electric  Plants.  It  is  the  only  boolc  of  the  kind 
published  in  the  English  language.  9,000  copies  of  the  old  Dynamo  Tenders' 
Hand-Book  sold,  and  over  13,000  of  the  new. 

Electrician  Publisliing  Co., 

510  Marquette  Building,  CHICAaO. 


CHICACO    EDISON    COMPANY   REPAIR   SHOPS 

76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence    Solicired. 


OPEN    DAY   AND    NIGHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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TWO    YEAR.    COURSES   IN 

STEAM  AND  MACHINE  DESIGN 

AND   IN 

APPLIED  ELECTRICnY. 

PRATT   INSTITUTE. 

BROOKLYN.  N.  Y. 
Write   for   Ca^ta^logue    and   Particulars. 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoted  to  all  branches  oE  Enfflneerinpr  Science, 
Uechanical,  Electrical  and  Civil.  Architecture  and 
Chemletry,  Thorough  Instruction,  practical  work. 
Courses  under  direction  oE  speclallstB.  22d  year.  Send 
for  oataluir.   C.  L.  MEES,  Pres.-Box  S,  Terre  Haute,  Ind. 


^DWAROS  >^h/o 


Lock  Gravity 

Drop 
Annunciator. 


Extra  heavy,  well  finished  case 
of  ornamenlal  design. 

The  drops  being  fastened  to  the 
back-board,  the  case  may  be  re- 
moved without  disconnecting  wires. 

WESTERN  ELECTRIC  CO., 

Sailing  Agents. 


^Ev^YowK  H-Y 


Yost  Sockets  and  Specialties 

The  only  safe,  satisfactory  and  permanent 
safeguard  against  side-lopping  shades  and  loose 
sockets — that's  the  Yost  device  for  locking  shell 
and  cap  together.  If  you  haven't  used  them 
you  are  behind  the  times. 

We  make  an  up-to-date  line  of  Specialties. 
Send  for  Catalogue.     It 
won't  cost  you  anything  ^iSiilf!' 

but  our  improvements 
will  save  you  time  and 
annoyance,  which  means 
what? 

THE  YOST  ELECTRIC   MFG.  CO. 

TOLEDO,    OHIO 


Security  Sign  Flasher 

CHEAP,  STRONG,  RELIABLE. 

That  "  Good  Advertising  pays "  no  one 
doubts,  so  the  best  advertising  must  fay  better. 

The  best  is  the  use  of  electrically  illumi- 
nated signs,  particularly  where  these  illumina- 
tes tions  are  shifted  to  different  combinations  before 
the  spectators.  This  is  accomplished  by  using 
a  "  Security  "  Flashing  Sign  Switch. 

Send  for  folder  119W. 

THEF.BlS»«ELIi  COMPANY 

Manufacturers  and  Job)>ers  of 

RliKCTRICAL.  GOODS 

336-388-830  HURON  STREET 

ToiiEDO.  O. 


(See  Weetern  Electrician,  May  astli.  1904.) 


Wocrrerv 


Ahernator 


IH  ttie  WARREN  ALTERNATOR 
everything  possible  bas  been  done 
for  "reliability,  durability,  ease  of 
manaf^ement  and  efficiency  ;  every- 
thinij  to  avoid  burnouts,  repairs  and 
excessive  cost  of  operation.  The  ma- 
chine is  pleasiin^  in  appearance,  be- 
cause of  good  proponions,  is  massive, 
strong,  of  the  highest  grade  of  worli- 
mansi]]]!,  and  Impresses  a  thoughtful 
person  with  Its  solidity  and  special 
adaptation  to  the  most  severe,  con- 
stant and  exacting  sen'ice,  a  machine 
constructed  for  ttie  one  sole  purpose 
of  EARNING  MONEY  WITH,  AND 
NOT  TO  SPEND  MONEY  UPON. 


We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


"(^RENl^CTIllc]p.S 


Stt.nd\iaky,  O. 


DO  NOT  DELAY 


-Placing  Your  Order  for- 


PiUsbury  A.  C. 
Ceiling  Fans 


They  will  stir  more  air  than  any- 
other  alternating  current  Ceilings  Fan 
on  the  market. 

THE  PRICE  IS  RIGHT. 


-MANUFACTURED  BY- 


CENTURY   ELECTRIC  COMPANY 


1007-9-11  LOCUST  STREET, 


ST.   LOUIS,    MO. 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


OEIARBORIM     IDRUIO    &    OMCIVIIOAl-    \A/ORK3, 


120  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


27-34  RIAUTO  BUILDING,  CHICACC' 


Dixon's 

Traction 

Belt  Dressing 


Has  a  27  Years'  Record 

in  restoring  and  preserving  the 

clinging  power  of  leather  belts. 

Descriptive  booklet  1 25E  and  sample  upon  request. 


JdSEPH  DIXOX  CRrCIELE  CO  .  TERSEV   CITY.  N.  J 


REGTRADE MARKS  Jhe  Rhosphor  BRONZE  SmeltingCo.Iimited, 

2200  WASHINGTON  AVE.,PHILADELPH1A. 

\     "ELEPHANT  BRAND  PHOSPHOR-BRONZE" 
INGOTS,CASTINGS,WIRE,RODS,SHEETS,ETC. 

.'urt^im^"  ^  DELTA   METAL 

/X      ^        CASTINGS,  STAMPINGS  and  FORCINGS 
^  ORIGINAL  AND  SoleMakers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  QASOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  that  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAGO  neiQHTS,  ILL. 

Aul.NCIl  ^  : 
301  FlsliW  Building,  Chicago.       619  Stevenson  Building.  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong.  Carllal*  &  Hammond  Co.,  Cleveland. 


Gas  and 

Gasoline 
Engines 


are   backed   by   a   broad  guar- 
.antee   that   absolutely   protects 
the  purchaser  against  faults  or 
breakage    due   to  construction  or  material 
used.     Its  liberal   terms  are  made  possible 
bv  the  experience  of  years  which  have  es- 
tablished the  success  of  tlie  Olds'  patents. 

STATIONARY  ENGINES        -  -        2  to  100  H.  P. 

PORTABLE  ENGINES    -  -    8  to     18  H.  P. 

Our  new  Illustrated  catalog  will  be  sent  on  request 

OLDS  GASOLINE  ENGINE  WORKS 


252  River  Street 


La.nsing,  Mich. 

No.  971I 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS    AND    HIGH-SPEED 


Automatic    Engines 


FOR    ELECTRICAL    PURPOSES. 


MAIN    OFFICE   AND   WORKS:      YOUNGSTOWN,   OHIO. 

,_P„_,_o  >  New  York,  George  F-  Woolston,  29  Broadway. 
HUEra<.,ies    Birmingham,  Ala.,  W.  H.  Hume  &  Co.,  Woodward  BIdg. 


JEFFREY 


Elevating.   Conveying.   Power   Transmission,   Screening,    Crushing    Dredging. 
Rock  and    Coal    Drilling,    Coal    Cutting.    Hauling   and    Washing    Machinery. 

''      OUB  CATAhOliUES  ARE  TOURS   FOR  TBE  ASKIRG. 
TheJEFFREY  MANUFACTURING  CO..  Columfaus,  C,  U.S.  A. 


For  Electric  Work 

RBOULATION AND  ECONOMY 
OP      FUEL     UNSURPASSED. 


WRITE  FOR  CATALOOUB  H 


Thea  compare  It  with  some  0ms  Eaglae 
baad  books  that  cost  SI. 00. 


Woolley 
Fountlry  &  Mach.  Works 

Box  400,  Andaraon,  Ind, 
U.  S.  A. 


SAMSON  TURBINE 

Tlie  lUustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  f  URBTNES  recently  Installed  by  us.  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO.,  Niagara  Falls,  N.  T.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Eflcy.  Turbine  Eflcy. 

213  ft H 257  r.  p.  m 1760 95* 730* 

213  ft K 257  r.  p.  m 3000 95* 866* 

213  ft Full 257  r.  p.  m 3500 95% 815* 

These  results  hare  never  been  equaled  bv  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  READS. 
The  test  was  made  after  turbines  were  Installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  discharge 
were  used.    The  original  test  reports  on  tile  at  our  offices.     T'hese  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &.    CO.,         sprincfield,  ohio,  u.  e.  a. 
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AB  ARC  LAMPS 

FOR  ALL  CIRCUITS 


SPECIAL 

featur.es 

Accessibility  of  Median  ism, 

Ease  of  Removing  Inner 
and  Outer  Qlobe, 

Ease  of  Trimming, 

Weatherproof  Construction, 

Stamped  Copper  Cases  and 
Simplicity  of  Mechanism. 


AOENCIBS 

Doubleday-HW  Electric  Co. ,  Pittsburg,  Pa. 

Electric  Appliance  Co.,  Chicago,  III. 

Tht  Wesco  Supply  Co.,  St.  Louis,  Mo. 

H.  C.  Roberts  Electric  Supply  Co.,  Pblladelpbla,  Pa. 

Pettlagell-Aadrews  Co.,  Boston,  Mass. 

Cla.  BenbowDutton,  S.  A.,  City  of  Mexico,  Mex. 

Geo.  F.  Robn,  Milwaukee,  Wis. 


THERE    IS 

A  greater  number  of 
Adams-Bagnall  Constant 
Direct  Current  Series 
Enclosed  Arc  Lamps  used 
for  street  lighting  through- 
out the  United  States, 
Canada  and  Mexico  than  all 
other  makes  of  this  type  of 
lamp  combined. 

SEND  FOR  CATALOQUE 


AGENCIES 

B-R  Electric  Co.,  Kansas  City,  Mo. 
A.  J.  MIcbell,  Atlanta,  Qa. 
Interstate  Electric  Co.,  New  Orleans,  La. 
Post-aiover  Electric  Co.,  Cincinnati,  O. 
Mlller-Seldon  Electric  Co.,  Detroit,  MIcb. 
W.  a.  Nagel  Electric  Co.,  Toledo,  Ohio. 
R.  E.  T.  Pringle  Co.,  Ltd.,  Montreal  Que. 


THE   ADAMS  ■  BAGINALL   ELECTRIC    CO. 


New  York  Office :  136  Liberty  St. 


CLEVELAND,  OHIO 


Chicago  Office:  309  Dearborn  St. 
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Keep  Up  With  the  Procession,  % 

Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest  w^ 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work  \V// 
published,  promptly  on  receipt  of  price.    We  call  your  special  attention  to  the  following  standard  books:    ^0 


m 
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ALLSOP.  F.  C— Electrical  Bell  Construction;  Treatise  on 
the  Construction  of  Electric  Bells,  Indicators  and  sim- 
ilar   apparatus.      177    illustrations $1.25 

ATKINSON.  PHILIP.~The  Elements  of  Electric  Lighting. 
Seventh  edition,  fuUv  revised,  and  new  matter  added. 
104   Illustrations.      260   pages §1.50 

ATKINSON,  PHILIP.— The  elements  of  Dynamic  Electricity 
and  Magnetism,  406  pages  and  117  illustrations.  Sec- 
ond   edition     $2.00 

AYRTON,  W.  E.— Practical  Electricity;  a  Laboratory  and 
Lecture  Course  for  First-year  Students  of  Electrical 
Engineering,  Based  on  the  Prictical  Definitions  of  the 
Electrical  Units.  With  numerous  illustrations.  Sixth 
edition     ?2.50 

BADT,  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Book, 
■^is  Is,  as  the  name  indicates,  a  NEW-  BOOK,  much 
more  complete  than  the  old  one,  with  all  the  informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men,  as  Dynamo  Tenders,  Linemen,  Stationary  En- 
gineers and  owners  and  operators  of  all  kinds  of 
Electric  Plants.  It  Is  the  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages,  140  Illus- 
trations, flexible  cloth  binding,  size  of  type  page  G'-i-sa 
inches    $1.00 

BADT,  LIEUT.  F.  B.— Incandescent  Wiring  Hand  Book. 
A  timely  book  containing  full  illustrations  for  Inca-ndes- 
cent  wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices, 
insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  fix- 
tuces,  elevators,  buildings,  isolated  and  central  station 
plants.  The  only  book  of  the  lilnd  published.  Type  page 
5y.x3  Inches,  flexible  cloth  binding,  66  pages,  35  cuts 
and  5  tables.   3  of  which  are  12xlS  Inches $1,00 

BADT,  LIEUT.  P.  B.— Bell  Hangers*  Hand  Book.  Just  the 
book  for  peojrfe  engaged  in  selling.  Installing  or 
handling  electric  batteries,  electric  bells,  elevators, 
bouse  or  hotel  annunciators,  burglar  or  Are  alarms, 
electric  gas  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  07  illustrations,  flexible  cloth 
binding.     Type  page  S'^xS  Inches $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First  edition,   3.000   copies.      07    pages,    22  illustrations. 

27    original    tables $1.00 

Gives  more  Practical  Information  on  the  subject  than 
any  work  jjublished  to  date.  The  book  contains  all 
necessary  information  for  Power  Producers,  Capitalists, 
Agents,  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
Transmission    Plants. 

BEDELL,  FUED'K  AND  ALBERT  C.  CREHORE.— Alter- 
nating Currents;  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  113 
Illustrations     $2.50 

BELL,  LOUIS,  PH.  D.— The  Art  of  Illumination,  This  Is 
the  only  book  in  the  language  which  deals  directly  with 
the  sclent! lie  and  artistic  use  of  modem  Ilium Inants, 
electric  and  other.  Cloth,  339  pages,  127  Illustrations. 
Price      $2.50 

BONNEY,  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Motal- 
lurgy.     60  illustrations.  208  pages.     12mo.  cloth, ,.  .$1.25 

BOTTONE'  S.  R,— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  lllustrntions. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE,  S.  R.— The  Dynamo,  How  Made  and  How 
Used.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illustrations $1.00 

BOTTONE,  S.  R.— Electro-Motors.  How  Made  and  How 
Used,  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants,  Their  Cost 
and  Operation.  275  pages,  many  Illustrations  and 
diagrams.       Paper    - $1.00 

CROCKER.  F,  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1.00 

CUSHING,  II,  C,  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formulre.  rules  and  re- 
quirements from  the  most  modern  practice,  and  in 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Underwriters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
writers'     International      Electric     Association.        12nio. 

leather    $1.00 

DESMOND.  CHAS.— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  construction  and  operation  of  Dyna- 
mos, Motors.  Lamps,  Indicator  and  Measuring  Instru- 
ments; also  a  full  explanation  of  the  electrical  terms 
used  in  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  tho 
Instruments  and  machinery  used  in  connection  with, 
Alternate  Electric  Currents.  Illustrated.  Revised  edi- 
tion     $2.50 

DOBBS,  A.  E.— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  in  plain  language.  Full  of  informa- 
tion and  diagrams  for  the  operator,  exchange  manager. 
Inspector,  trouble  man  and  lineman.  A  complete  de- 
scription of  telephones,  how  to  find  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  diagrams  of  all  up-to-date 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER,  A.— Induction  Colls,  How  Made  and  How  Used, 
Third    edition.      Boards    $0.50 

FLEMING.  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.      Fourth  edition.     74  illustratiens.  .$1.50 

FLEMING,  J,  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.  I.  The  Induction  of  Electric 
■  Currents.     500  pages,   fully  Illustrated  and  with  copious 

index.     Second   edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductory.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mutual  and  Self  Induction.  5. 
Dynamical    Theory    of   Current    Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  8vo, 
cloth.     London.   1892   $5.00 

GAYETTT.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railway  Motors,  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON.— School  Electricity.  Sources,  Cnrrents,  Measure- 
ment, Telegraphy.  Telephony,  Lightning.  Electrolysis, 
Induction,  etc.     262  pages,   with  140  Illustrations.  .$2,00 

GORE.  G.— The  Art;  of  Electro-Metallurgy.  Including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER.  THOS.  G.— Wiring  for  Motor  Circuits.  A  handy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  service,  arranged  in  convenient  form  for  ready 
reference    $1.00 

HASKINS.    C.    C.— Electricity    Made    Simple.      233    pages, 

108   Illustrations.      Paper  covers $0.50 

A  valuable,  non-tecbnlcal  work  for  those  whose  oppor- 
tunities for  gaining  Information  on  the  branches  treated 
have    been    limited. 

HASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  for  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

HASKINS.— Transformers.  Their  Theory.  Construction  and 
Application    Simplified.      38   Illustrations $1.25 

HAWKINS,  C.  C.  AND  F.  WALLIS.— The  Dynamo,  Its 
Theory.   Design  and  Manufacture.  190  illustrations. $3. 00 

HAWKINS,  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relating  to  the  Dynamo  and  Motor, 
Wiring,  the  Electric  Railway,  Bell  Fitting,  etc..  etc. 
Red  leather,  pocketbook  form.     95  illustrations $2.00 

HOMANS,  J.   E.,    A.   M.— A,   B,  C  OF  THE  TELEPHONE. 

352    pages,    269    Illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehensive  book  giving 
n  clear,  terse  idea  of  the  principles  governing  the  con- 
struction, installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wlreman,  lineman  and  en- 
gineer,  and  it  Is  written  In  a  clear  and  careful  style. 

HOPKINS,  GEO.  M.— Experimental  Science.  Elementary, 
Practical  and  Experimental  Physics.  650  Illustra- 
tions     $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON,  DR.  JOHN.— Dynamic  Electricity;  Its  Mod- 
ern Use  and  Measurements,  Chiefly  in  Its  Application 
to  Electric   Lighting  and  Telegraphy $0.50 

HORSTMANN.  H.  C.  AND  VICTOR  H.  TODS  LEY,— Modem 
Wiring  Diagrams  and  Descriptions,  A  Hand  Book  of 
Practical  Diagrams  and  Information  for  Electrical 
Workers.  160  pages,  over  200  Illustrations.  Full 
leather  binding,    pocket   size     4x0 $1.50 

HOSPITALIER,  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    Illustrations $2.50 

HOUSTON.  EDWIN  J.— A  Dictionary  of  Electrical  Wonls. 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6,000  addirional  words  and  definitions.  2 
volumes,    1,000    pages $6,00 

KAPP,  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical    hand  book.    Fourth   edition $3.00 

KAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated     $0.50 

(Vol.    96.    Van    Nostrand's   Science    Series.) 

KAPP.  GISBERT.- Dvnamos.  Altemators  and  Transform- 
ers.     138    illustrations.' $4.00 

KEMPE,  H.  R.— A  Hand  Book  of  Electrical  Testing. 
Fifth      edition.     200     illustrations.     8vo.      cloth.     London 

1892    $7.25 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;  the  old  matter  has  been  thoroughly  revised. 

ECEMPE,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules,  Formulae.  Tables,  and  Data.  32mo, 
leather    $1.75 

LOCKWOOD.  T.  D.— Electricity,  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and   Inspectors.      370  pages,    152  illustrations $2.50 

LOC^WOOD,  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Its  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L. — Storage  Battery  Engineering,  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  Install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages, 
178  illustrations  and  diagrams,  4  large  folding  plates. 
Price      $3.00 

MEADOWCROFT,  W.  H,-The  A.  B,  C  of  Electrieltv. 
36    illustrations.    12mo,    clotb.     New    York $0.50 

MAVER  AND  DAVIS.  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  in  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeat.ers  and  the  Wheatstone  Auto- 
matic Telegraph,     03  Illustrations $1.50 

MEYER,  HENRY.  C,  JR.,  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth,  165  pages,  03 
illustrations,    15  folding  plates.      Price $2.00 

MILLER,     KEMPSTER    B.— American    Telephone    Practice. 

518    large    octavo   pages.    379    illustrations $;V00 

This  book  treats  of  the  subject  In  a  simple  and  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost  entirely    without   the    use  of    mathematics. 

NOLL,  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.     Illustrated $1.50 

POPE,  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph,  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators.  185  illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE.  H.  B.— A  Popular  Treatise  on  the  Electric  Rail- 
way   of   To-day.      Fully    Illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice.  This  Is  the 
only  American  book  dealing  with  the  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electricity.      107    illustrations $2.25 

SALOMONS.  SIR  DAVID,— Electric  Light  Installations. 
Vol.  1,  The  Manageuieut  of  Accumulators.  A  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With     lltustrntlons.     12mo,     cl.     London,     1893 .'SI. 50 

SLOANE.  T.  O'CONNOR.— Electricity  Simplified.  The  Prac- 
tice and  Theory  of  Electricity.  Including  a  Popular  Re- 
view of  the  Theory  of  Electricity,  with  Analogies  and 
Examples  of  Its  Practical  Application  In  every  dav 
life.      Illustrated     $1.00 

SLOANE,  T.  O'CONNOR.— The  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  illustra- 
tions      ?3,00 

SLOANE.  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, Including  Batteries,  Magnets,  Motors,  Miscel- 
laneous   Toys    $1.00 

SLOANE,  T.  O'CONNOR.— The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  including  numerous  rules,  examples  and 
tables  In  the  field  of  practical  electrical  engineering 
and  esperlraonting.     Third  edition,  revised $1.00 

STEVENS.  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen,  Electricians,  Motor- 
men.  Ice  Machine  Men  and  Mechanics  In  General.  336 
pages,    over  240   Illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— Dynarrrt^Tllectric  Machinery. 
A  series  of  lectures,  with  an  introduction  by  Franklin 
L.  Pope.  IGmo.  Numerous  Illustrations,  fancy  Itoards 
(Van    Nostrand's   Science   Series.    No.    66) $0.50 

THOMPSON.  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in    the   world  on    receipt  of $3.50 

THOMPSON.  SYLVANUS  P.— Recent  Progress  in  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machlnerv.  16mo.  (Van  Nostrand's  Science 
Series,     No.     75) $0.50 

THOMPSON.  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  Illus- 
trations and    19  plates.     Nearly   1.000  pages .'fO.OO 

THURSTON,  PROF.  R.  H.— Stationary  Steam  Engines, 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Constructlnn  and  Economy,  with  description 
of  Moilerate  and  High  Speed  Engines.  With  many 
folding    plates    $2.50 

TREVERT.— How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.—Electro-Platlng.  A  Practical  Hand  Book  on 
the  Deposition  of  Copper,  Silver,  Nickel,  Gold,  Alum- 
inum, Brass.  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  F.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  illustra- 
tions. 16mo.  boards.  (Van  Nostrand's  Science 
Series,     No,     98) $0.50 

WEBB,  H.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated $1.00 

W^BB.  HERBERT  LAWS.— Telephone  Hand  Book.  Illus- 
trated,    I2mf>.     cloth,    Chicago.     189.^i.  . $1.00 

The  only  complete  work  on  the  Telephone.  All  pos- 
sible information  for  any  one  Interested  In  Telephones 
and  how    to   make    and    operate   them. 

WEBER.— The    Handy    Vest    Pocket    Electrical    Dictionary. 

Cloth      $0.25 

Leather     $0.60 


ELECTRICIAN  PUBLISHING  CO. 
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Crimshaw,  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  cany  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnro  Crlmshawa.nd  Competition  Tapes  "nd  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 
114.  116  &  118  Liberty  St.,  New   lork. 


BRANCHES:   ^I^j^HJ.C^AOOis^ 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St. 


OVER    350,000    BOILERS 


OREENS  ECONQmilER 


Is  in  active  operation  in  more  than 
350,000  Boilers,  a  large  percentage 
being  in  electric  light  and  power 

plants,  and  is  demonstrating  how  the 
greatest  amount  of  steam  can  be  gained 
from  the  least  amount  of  fuel.  Not 
only  is  there  a  gain  of  10  to  10%  in  re- 
duced fuel  supply,  but  the  building 
can  be  heated  without  additional  cost. 
We  have  a  free  booklet  that  is  most 
interesting  from  a  saving  standpoint — 
send  for  it. 


THE 


GREEN  FUEL  ECONOMIZER  CO. 


MATTEAWAN,  N.  Y. 


Sole  Manufacturers  in  the  U.  S. 


tat  fULTOH  STREET 


CHICAGO 


For   Signs,    Letters,    Flashers,    Dimmers,  Timeswitches, 
Lamps,    Rubberrings  and  anything  pertaining  to  Signs, 


-WRITE  TO- 


HALLER  MACHINE  COMPANY 

Designers  and  Manufacturers,  of  Sheetmetal,  Electric  and  Machinery  Specialties        ^ 


BUY 


Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
BIdg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


KLEIN'S 
TOOLS 


FOR 


Electrical    Workers 


For  47  Years  the  stamp  "KLEIN"  stands   ESSENTIALLY 
and    UNFAILINGLY    for  QUALITY 


Skilled  linemen— East.  West,  North  and  South— demand  Klein's  Tools  and 


will  use  no  other.       Why? 
Because  the  Klein  quality  never 
disappoints.    The   genuine 
goods  bear  this  stamp — 
"MATHIAS  KLEIN  &  SONS." 

If  you  are  not  yet  posted  on  KLEIN  TOOLS,  send  two-cent  stamp  to   cover 
postage,  and  we  will   send  you  our  illustrated  forty-eight  page  catalogue. 


WRITE     TO-DAY 


MATHIAS  KLEIN  &  SONS 

81   W.  VAN  BUREN    STREET,  CHICAGO,   ILL. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


THE   BABCOCK  &  WILCOX  CO.,  85  Liberty  St.,  N.  Y. 

WATER  TUBE 
STEAM  BOILERS 

STEAM 
SUPERHEATERS 


BRANCH    OFFICES: 

BOSTON,    35    FEDERAL    STREET. 

PHILADELPHIA,  1110-1112  north  am.  bldg. 

SAN    FRANCISCO,  63  first  street. 

PITTSBURG,  1218FH1CK  BUILDING. 

NEW    ORLEANS,  339  carondelet  street. 

CHICAGO,    1215  warquette  bldg. 

ATLANTA,  empire  Bldg. 

CLEVELAND,  706  new  England  Bldg. 

MEXICO      CITY,    7    AVENIDA    JUAREZ. 

HAVANA,  CUBA,  116  1-2  calle  de  la  habana 


200  Pounds  Working  Pressure 


Our  Book,  STEAM,  mailed  free 
on  application. 
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SOUND  PROOF 

Telephone  Booths 


A  special  discount  from  our  regular  prices  is  offered  on 
orders  for  booths  received  in  response  to  this  advertisement 
(from  other  than  our  regular  customers).  This  proposition  is 
for  the  purpose  of  adding  to  our  list  of  customers  and  to  place 
samples  in  the  hands  of  telephone  companies  which  recognize 
the  necessity  of  placing  booths  in  Hotels  and  Public  Stations, 
in  Towns  and  Villages,  as  a  certain  means  of  increasing  their 
revenue. 

A  postal  card  application  will 

bring  you  Catalog  and  prices 

W.  S.  SEAMAN  t(  CO. 


2 1 6  East  Water  Street, 


Milwaukee,  Wis. 


-D-i-Ui-a-B^ 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces   Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Eiecfrie  Specialty  Co. 

171-173  Soutti  Canal  Street ....  Chicago 


Michigan  College  of  Mines. 

F.  W.  McNAIR.  President. 

Regular  Summer  term  opens  June  6th. 
For  year  book,  giving  list  of  graduates 
and  their  occupations,  apply  to 

President  or  Secretary, 
Houghton,  Michigan. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT  9I7,ESX-CUAN0B  ALL 'VB 
ASK  13  TOLIR  KEQUZST  FuK  BAMPLB 
AND  QUOTATION. 

INTERHATIOIIAL  TELE.  MFG.  GO. 

Harrlsoiv  and  Clinton.      Chicago,  U.  S.  A. 


send  your  Book  Orders  to 

ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  llldt;..  ChicaRO. 


"NEW  STANDARD" 
DRY  BATTERIES 


Are  the  Standard  of 


OUR  NAVY  AND  THE 
WORLD. 

An  experience  of  many  years 
in  dry  battery  manufacture  has 
given  this  battery  the  suprem- 
acy it  holds  over  all   others. 
It  Is  the  best  dry  cell  ever  made. 
They  are  made   In   all   standard    and 
special  sizes.  ■ 

WM.ROCHE, 


THE  "AUTOGAS"  DRY 
BATTERY 

For  Portable  Service  is  the 
Best  Made. 


For  Automolilles,  Launches,  and  all  Ignition 
work  where  compactness  Is  a  requisite. 

INVENTOR  AND  SOLE  MANUFACTURER, 
62-54  PARK  PLACE,  NEW  YORK. 


PRESS 

.,pOWN 
HERE 


A  Spring 
Binding  Post 

Grips  any  size  wire  and  holds 
it  so  firmly  that  a  loose  con- 
tact is  impossible.  Wire  can- 
not jar  loose.  Just  the  thing 
for  all  kinds  of  wire  con- 
nections. Cheaper  than  any 
good  screw  post  on  the  mar- 
ket, and  can  take  the  place  of 
an  expensive  one.  Send  for 
sample. 

Fahnesfock  Transmitter  Co. 

132  HBvemeyer  Street 
BROOKLYN,  N.  Y. 


TELEPHONE 
BOOTHS 


When  in  want  of  the 
Right  Kind   write  us. 


Calalagus   Free 


Yesbera  Mfg.  Co. 

TOLEDO,   OHIO. 


rha  IncandascenV  Lamp  R«placer  and 
Cleaner  replaces  and  cleane  any  o.  p.  lamp 
■t  any  height  or  angle. 

Incandescent  Electric  Light  Manipulator  Co., 
I  16  Bedford  St.,      Boston,  Mass. 


•NEW  TRAIN  SBRViCB  TO 


I   :      cThapman 

f  Lightning  arrester 

;  TELEPHONE  iTEJECRAPH  LIN£S 

'  MnvNESOxa  ELECmtc  C  o. 

MIlSNEflPOiaS  .    MINI"*'. 

:(  PflTEMTEP  MAHCH  3, 1903. 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  g:00 
a.  m.,  arrive  Chicago  5:55  p.  in. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
Teleohone  Har.  1245. 


I     Sheet  Brass,    ah   Tempmrm 

t  Brass  and  Bronxe  Drill  Rods 

I  Brass    and    Copper    Wire 

\  German  Silver  Sheet  and  Rod 

Brazed  and  Seamless  Tubing 


I 

X  Fartio    HfStnrl  Ooppar  Rivet*  and  Burra 

j  cagie  arana  g^^^^  Eacuicheon  w™ 

1  nnsscf  e  t9Mt44a      Demk  Marrow,  Broad  MIddIm,    * 

Z  OraSS  BUWWS,    g^„  r/pperf  and  Watar  Cloaat    * 


Brass  and  iron  Jack  Chain,  Brass  Safety  Ohain,  EtOm   |' 

Cataioguaa  on  Appilcatlon  I 

THE  PLUME  &  AT  WOOD  MFG.  CO.     | 

Boston  San  Francisco  Chicago 

I  ^—i  III  ^i^  in  I  ^M  III   I        III  III  TirtT 


i 

I 

f 

J     Maw  York 

^M   III   II    —    III   Ml 


o      f 
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The  Exposition  Buildings  at  St.  Louis 
'will  be  Equipped  with      .     .     ,     .     . 

KELLOGG  TELEPHONES 


The  ONLY  Independent 
Telephones  which  will  be 
used    at    the   Exposition. 


Write  us  for  our  latest  Bulletins,  No.  8  and  No.  9.    You  will  find 
them  full  of  interesting  information. 


: ADDRESS  : 


Kellogg  Switchboard  and  Supply  Co., 

Green  and  Congress  Streets, 
CHICAGO. 


Electric  Building, 
CLEVELAND. 


Keystone  Telephone  Building:, 
PHILADELPHIA. 


We  iatrodoced  stjccesiftjl  4-patty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet— "Selective  W." 


CENTRAL 

ENERGY 

^  ■■ 

MAGNETO 


Impedance  Coll  for  Eelectlves.    No  Sprlngi. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


VISUAL  SIGNALS 

GENERATOR  CALL 


Almost  as  simple  as  a  tubular  drop,  and  less  liable  to  get 
out  of   order   because   it's   enclosed.     Free   from  dust 


Tbe  signal  in  the  normal  position  to  receive  a  call. 


AS  RAPID  AS  A  LAMP  SIGNAL 

SEVERAL  THOUSAND    IN    USE 


Signal  as  it  appears  after  a  call  has  been  sent  In.    When  the  opera- 
tor plugs  in  to  answer,  signal  restores  to  position  shown  tn  first  view. 


Write  us  for  printed  matter. 


STROMBERG  CARLSON  TEL  MFG.  CO, 


General  and  Eastern  Sales  Office 

ROCHESTER,  N.  Y. 


Sales  Dept. 

CHICAGO,  ILL. 


TB  ST:Br» 


FUSE 


TELEPHONE- 
ENCLOSED     - 

(indlcatlDgi 

TUBULAR  LINE  - 


-  WIRE 
=  STRIP 
=  LINKS  (open) 

FUSES 

TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Doorf) 
OUTLET  BOXES,  WIRE 
JOINTS,  FUSE  SOLDER  FLUX 

Sead  tor  Catalogue  No.   IS  UlusiraUag  our  full  line  of  goods 

Kxliibit  in  Electricity  Bldg..  St.  Louis 

CHICAGO  FUSE  WIRE  &  MFG.  CO. 

358  Dearborn  St.,  Chicago.  858  Broadway,  New  York. 

Mutual  Life  Bldg.,  Buffalo. 


A utom^tic    Telephones^ 

Privacy 

Promptness 

Precision 

Profits, 

Automatic  Eiectrio  Co.,      Citicago,    €/.   S,  A. 
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"  In  all  the  land,  range  up,  range  down. 
Is  there  ever  a  place  so  pleasant  and  sweet?' 


THE 


1.000 
ISLANDS 


There  may  be  somewhere  ou  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but  if 
there  is,  it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
with  no  danger  of  being  buried  in  hot 
ashes.  There  are  2,000  picturesque 
Islands  scattered  along  the  twenty- 
five  miles  of  one  of  the  most  beautiful 
rivers  in  the  world.  You  can  find 
out  a  great  deal  regarding  it  in  No. 
10  of  the  ''Four-Track  Series  "  "The 
Thousand  Islands,"  of  the  St.  Law- 
rence River  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt  of  a 
two  cent  stamp,  by  George  H.  Daniels,  Gen- 
eral Passenger  Agent,  Grand  Central  Station, 
New  York. 
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®I|tB  ©ratJp-Hark  g«arant?ps  quality. 

Eljt  t^art  iifg.  (Ho.,  tfiartfnrii.  (Hnttn. 

Nsm  Inrk  Snston  (Ulfiragn  Snrmttn.  ODitt 


BOOKS. 


BUY  YOUR  BOOKS  FROM  THE 

ELECTRICIAN   PUBLISHING   COMPANY, 

510  MarqucHe  BIdg.,  CHICAGO. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freiglit  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 

For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

f  Park  Row,  Chicago,  III. 


■J    L,   MjriKf: 


V/estern  Electrician, 

Chicago,    111. 
Gentler'er.  :-•■ 


=UT^    01^  CASSKLTON. 


Cdsselton.  Wurl' 


July   30th,    1903. 


■^nclossd   I   herewith  ha7id  :'ou  a  Ilew  Yorl:  draft   for  S13.    in  pay- 
•    e^-clorc.       ,    v::iG;.  ::ir.:u.ly   receipt   and   return,    and  greatly 


oljlige. 


vVllov/  i..e  to  conplinent  you  on  tlie  circulation  of  the  "V/estern 
Electrician"  and  itc  efficiency  as  an  advertisine  nediur:i.   T/e  had  our 
pla.it  advertised  in  other  electrical  journal.^,  but  the  inquiries  broueht 


:h  our  ad  in  your  coli.u.^j-:3  far  exceeded  in  nux-hers  thoc 


26  01 '  any  otner 


rj  auer. 


Very  respectfully, 


June  4,  IQ04 


WESTERN     ELECTRICIAN 


ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers.  Constructors  for  Complete 

Electric  Plants.     Results  Guaranteed. 

SriTE  1539,  MARQUETTE  BLDG..    CHICAC.Q. 

NEW  YORK  OFFICtl:  711  TRANSIT   BLDG. 


BUTTERFIELD,  J.  F.  i  |  Hornaday,  J.  P.  &  Co 


ELECTRICAL  ENGINEEB  AND  CONTRACTOR. 
Complete  Telephone  E:xchangea  Built  and  Ma- 
terial Furnished. 
Cable  Construction  and  Underground  Conduit 

Construction  a  Specialty, 
Room  595, 113  Adams  Street.       CHICAGO,  ILL. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Construct  and  Operate  Railway,  Light, 

Power  and  Hydraulic  Plants. 

Examinations  and  lieports. 

^wTorb  Life  EuIIdlntr,      -      CHICAGO,  ILL. 


BROWN    ELECTRICAL 
CONSTRUCTION    CO. 

Contracting  Electrical  Engineers 

505  Ellsworth  BuiMing,    355  Dearborn  Street  t 
CHICAGO 

Telephones  Harrison  ji^gS,  Automatic  1698 


THE  M.  P.  BYRNE 
CONSTRUCTION  CO. 

GENERAL  CONTRACTORS, 

Sewers,  Water  Works,  Conduits  and  Elec- 

trii.'  riantiJ  n  Sppf-ialty, 


_         _  immer.  H,  J.  Minhinnick, 

Pres.  andTreae.  Bee.  andGen'lSup't,  1 

General  Engineering 

f^f^       nTTTTT  Consulting  and        I 

\^U.,     X  nc    Contracting  Engineers.  I 

Telephone3,ElectrlcLlRht,PowerTran8ml98lon  I 

Suit©  1112, 1S6  AD.AMS  ST.,  CHIOA  GO. 
Loup  Distance  Telephone  Central  178. 


SUITE  IIOS   TRACTION   BUILDING 

CINCINNATI,  O. 

WATERWORKS,    ELECTBIC  RAILWAY.    LIGHT, 

TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


smmm^mm^^^^^^^^ 


Humphrey,     Henry    H. 
CONSULTING  ENGINEER. 

Centra!  Lighting  Stations, 
Electric  Power  Transmission. 
Suite  1305,  Chemical  Eldg.,      ST.  LOUIS.  J 


i  Robert  W.  Hunt  &  Co., 
engineers 


5^ 


^  1121  The  Rookery, 

Chicago. 


66  Broadway, 
New  York. 


Mononga,liela  Bank  Bldg..  Pittsburg. 
Norfolk  il'iuse,  Cannon  St.,  London, 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

j804-i8o6-i8o8-i8io-i8i2  Fisher  Building 
CHICAGO. 


I  Long  DistaJice  Plione  Central  2±48. 

SCHOTT,  w.  h., 

ENGINEER  AND  CONTRACTOR. 
Specialties— Central  Station  Heating  Plants, 
I  Water   Wortca  Steara  Plants,  EUectric  Light, 
1  Gas  and  Street  Railway  Plants. 

1  122021  Marquette  Building,    CHICAGO. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 

Plans,  Speelflcatlons  and  Snpervialoii  of  iD- 
Btallatlon  of  complete  telephone  plonta. 

Special  Reports  on  Telephone  , 

Proportlea  and  Apparatus,  | 

^  411  Electrical  Bldg.,  Cleveland,  Ohio. 


A  WEEKLY 
REPRESENTATION 

in  this    *'Directoi7"  enables    engi- 
neers to  keep   before  all  possible 

customers. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBtRS 

AMCniCAN   INSTITUTE  VF    ELECTRICAL   CNGINEEflS 

AMERICAN  SOtlETY    OF    MECHANICAL    ENGINECHa 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


YOUR  CHANCE  FOR 
SUMMER  ENJOYMENT 

3  and  4  Days  Lake  Trip  $13 

Chicago  to  Menominee,  Mich.  &  Ret. 
including  Berth  and  Meals. 

5  Days  Lake  Trip         $20 

Chicago  to  Mackinac  Island  &  Ret. 
Including  Berth  and  IVleals. 

Muskegon  or  Grand  Haven 
$2.75 
MILWAUKEE 

$1.50 


And  Return 
From  Chicago, 


And  Return 
From  Chicago, 


Write  about  it 

.  C.  DAVIS,  G.  p.  A. 

Chicago,  111. 


GOODRICH 


STEAMERS 
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The  business  of  the 
Western  Electrician  for  the 
year  1903  was  the  largest 
in  its  history  of  17  years. 


iSubscription    Blank— Foreign. 


.1904. 


ELECTRICIAN    PUBLISHING   CO., 

510  Marquette  Bldg.,  Chicago,  U.S.A. 

Gentlemen  : 


$500 


THE  WESTERN  ELECTRICIAN 


Inclosed  find  «2  c;o'  ^°'"  ™'^'c''  please  send 
weekly  to  the  following  address  for    ^    months:  this  order  to  go  intc-  effect 
with  current  number. 


Name. 


$5.00  a  Year      (52  Numbers) 
$2.50  6  Montlis  (26      "     ) 


Address. 
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Jmie  4,  1904 


PRODUCERS 


AND 
WHOLESALERS 
OF  white;  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefora  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.M.WORC 


<OSS    MICH. 
LANSE 
MUNISING      ■• 
ONTONAGON 
VAGNER.WIS 
PESHTIGO      ■• 


SUITE    IZ06  TRIBUNE  BLDG.  CHICASO. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  MIcliigan. 

Wholesale  Producers  for  20  years 


TIES. 


WISCONSIN  TIMBER>»»LAND  COMPANY 

Cedar  Poles  and  Posts 

HTTOON,  WIS. 


Not  how  Cheap,  but  how  Good 
Large  Stock,  Quick  Shipments 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


OHIO  VALLEY  CLASS  CO. 

Manufacturers  of  Glass  insulaforsm 


SPECIAL    PRICES. 


I50I     MONADNOCK    BLOC, 


CHICAGO. 


ESTAKLI.SIIED  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MQIOR 

Practically  dust  and  water  proof.  For  Portable 
Drillmg,  Tapping,  Reamtnp,  Emerv  Grinding,  •to. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  BInghamton,  H.  Y. 

Gen'l  European  Agents,  SeliB,  Sonnenthal  &  Co. 
85  Queen  Mciorla  Street,  London,  Englaad. 


Idaho  Cedar  Poles 


PACmC  COAST  POLE  CO. 


SPOKANE,  WASH. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satisfaction       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


A  Trip    Through 

Yello>vstone   Pa-rk 

is  what  everyone  hopes  to  have  some  day.  It  is  the  most  wonderful  trip  in  the 
world.  There  are  more  than  3,000  square  miles  of  weird,  marrelous,  unimaginable 
things  that  can  be  seen  nowhere  else,  therefore  if  one  ever  sees  them  one  must 
go  to  the  Park,  in  the  heart  of  the  magnifieent  Rockies  with  snow  tipped  peaks 
all  around.  If  Old  Faithful  geyser,  a  Paint  Pot,  ^lud  Volcano,  oi*  Emerald  Pool 
were  to  be  found  in  Lincoln  Park,  Chicago;  Central  Park.  New  York:  or  Fair- 
mount  Park,  Philadelphia;  the  people  would  flock  to  see  it  or  them  by  tens  of 
thousands.  For  a  very  small  sum,  comparatively,  all  these  and  hundreds  more  of 
nature's  unduplicated  marvels  can  be  seen  between  June  1  and  September  30  of 
each  year,  and  one  \vill  enjoy,  to  boot,  the  best  coaching  trip  in  the  country. 

The  Northern  Pacific  folder  on  Yellowstone  Park,  just  issued,  is  a  new,  right 
up  to  date,  finely  illustrated  dessertation  on  this  Yellowstone  Park  trip.  It  is 
not  descriptive,  but  deals  ^vlth  the  detailed  technical  matters  everyone  needs 
to  know  about  such  a  trip.  It  tells  all  about  the  hotels,  the  stage  coaches, 
the  roads,  the  cost  of  the  tour;  where  the  geysers,  the  waterfalls,  the  bears,  the 
canyons  are.  and  where  the  trout  fishing  is  found.  We  have  printed  thousands 
of  this  beautiful  leaflet  and  want  everybody  interested  to  have  a  copy,  and  it  can 
be  obtained  by  sending  A.  M.  Cleland,  General  Passenger  Agent,  St.  Paul,  Minn., 
two  cents  mth  proper  address. 

**Wonderland  1904*'  w^hich  is  a  very  fine  pamphlet  of  116  pages,  descriptive 
of  the  Northwest,  including  the  Park,  will  be  sent  for  six  cents. 


Subscription  Blank— Domestic. 
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ELECTRICIAN   PUBLISHING  CO., 

6IO  Marquette  BIdg.,  Chicago. 

Gentlemen: 


Inclosed  find  |3°o  f^^  which  please  send  THE  WESTERN   ELECTRICIAN 
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weekly  to  the  following  address  for    ^    months  ;  this  order  to  go  into  effect 
with  current  numl)er. 


Name- 


$3.00 1  Yeir     (52  Numbers) 
$i.50  6Minths  (28      "    ) 


Address- 


VAYoftheWOI^LD 

loihe 

BIG  rOUPc 
IVOUTE 


to 


5T  LOUIS 

•1904 


June  4,  1904 


WESTERN     ELECTRICIAN 
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CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  lO'Chamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  tor  Delivered  Prices. 


That  Cheaper  Tie  that  we  have  been  talking  about  is  just  the 
same  quality  as  the  "Steam"  size.     The  only  difference  is  the  size. 

Further  particulars  and  delivered  price  for  immediate  shipment, 
on  request. 

MALTBY  LUMBER  COMPANY,  509  Plienix  B!ocl(,  Bay  City,  Micliigan 

PITTSBURG  AGENTS:    Tipper  &  Patton,  509  Bessemer  BIdg. 


CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

If  you  want  a  telegraph  pole  that  will  outlast  aay  two  cedar  poles, 
get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  way.  Test 
poles  sound  after  thirty  years.  Price  on  long  lengths  same  as  cedar, 
bhort  lengths  about  one  third  higher.     Address, 

I       I  903  Broadway, 

"■^  ^"' KANSAS  CITY,  MO. 


IH    IM 


SPECIAL  CROSS  ARMS 


ALL  HEART,  Ion?  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART 
cross  ile'^,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly,  R.  R.  Akhhb,  Manager" 


LEWIS   LUMBER  (Si  MFG.   CO., 


Ha^tfiesbvirg,  Miss. 


WESTERN 


:i^:CEDARPOLES 

All  Lengths  AN»sizES 

LindsieyBros  Co. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS- ^ '°*"°- 
^*''°^- 1  MONTANA. 

WESTERN  LUMBER  ft  POLE  CO.,     -     Main  Office,  DENVER,  COLO. 


ESTABLISHED    1662 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.  CHICAGO. 

EISMT    DFSTRIBUTINQ     YARDS 


Li->*J 


1,1  I  1^1  ii  f^ji^^j^i;^ 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  P»uland  Minne- 
apolis, where  we  loftd  in  forty-eight  houn  from  the  time  we  have  your  order. 

DAOP    Jb     Ull    I       f^f\         <003  Lumber  Exchange, 
^*^^^     O^    niUU     \^\Jm        MINNEAPOLIS,  MINN. 


"^^^^J^iWi^  (Wwd^lLft^U/  §M>^>WiftV  ^Jv»w  €«C      "^JMfisMAXMj  o<N^iir^i^i>j^Mi>oXu\l^.    S>Aetvwo>W,lM^Xc^. 


WHITE  CEDAR  POLES 
HALL  L.Brooks 

TOMAHAWK,WIS. 


TIES       POLES 


ELHOREFOWLERJACOBSC? 


POLES       TIES 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNIGHT,  Treasurer 

IVI 


H.  N.  FENNER,  President 

IME\A/     E 

MANUFACTURERS  OF 

IN/lacHinery  -for   Irtsciia-tirtg  El 

Brt^ldlng,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 

F-INE     O.AS-riN<BS     A.     Sf»BCIAI--rY 


304  PEARL  STREET, 


■tricai    \A/ire3 

fering  Braiders 

PROVIDENCE,  R.  I.,  U.  S.  A. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  posTs.™^.:s"r° 

PRODUCERS.  We  want  your  inquiries  always. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft, 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Cbicaeo. 
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Announcement 


Westinghouse  Electric  &  Mfg.  Co. 

Are  now  prepared  to  furnish 

Portable  Ammeters,  Voltmeters,  Wattmeters  and 

Power  Factor  Meters 

For  General  Testing  Purposes 


Ammeter 


Voltmeter 


Wattmeter 


Power  Factor  Meter 


Tliese  instruments  are  distinctive  in  design 
and   exceptionally   sensitive   and  accurate 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallas,  Baltimore.  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles,  Minneapolis,  New  Orleans,  Philadelphia  Pittsburg,    St.  Louis, 

Salt  Lake  City,  San  Francisco,  Syracuse,  Seattle,  Denver,  Mountain  Electric  Co. 
Canada:    Canadian  Westlnghouse  Co.,  Limited,  Hamilton,  Ontario.    Mexico:  G.  &  O.  &  Braniff  Co.,  City  of  Mexico. 


June  4,  1904 


WESTERN     ELECTRICIAN 
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NEW 

GUY 

ANCHOR 


A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 
Necessary 


'Crouse=HMs" 

133  S.  Clinton  St. 
CHICAGO 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    /\jkT|^     FIOI   I    A  I? 
receipt  of  prlc*  .  .  .   LIllC    l/v/L/L//\I\» 


No   technicalities. 


Substantially  bound    in  cloth. 


W4HHf*-«l*^t*0****tM  l*^Mf4f***^!^f*tf*tHf**  <*«f^f0^l*^i*^f*S04fitf* 

ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO. 


THE 

POPULAR 
WATTMETER 


POPULAR  with  the  consumer 
because  it  lool(s  right 

POPULAR  with   the   inspector 
because  it  is  '^tamper"  proof 

POPULAR    with    the    repairman 
because  it  stays  right 

POPULA-R    with    the    manager 
because  it  registers  right 

POPULAR   with   the   treasurer 
because  its  price  is  right 


WESTERN    ELECTRICIAN 


June  4,  1904 


-FLASHERS- 

A  PROVEN  SUCCESS— NOT  AN  EXPERIMENT 


NEW  IMPROVED  ELECTRIC  SIGN   FLASHER 


A  vast  im- 
provement 
over  other 
flashers,  as  it 
is  the-most 
practical 
and  simplest 
device  in 
the  world 


A  M  A  A   A  ■ 

^^H^g 

i 

1 

Bfeft 

opens  a  new 
field  of 

Srofit  for 
entral 
Stations,  as 
it  increases 
current  users 
and  adds  to 
the  business 
of  supply 
dealers 


ALL  SIZES  FOR  ALL  PURPOSES 
WRITE    US   for  fuH  particulars  and  prices,  also  pointers  on  electric  signs 

REYNOLDS  ELECTRIC  FLASHER  MFG.  CO. 

221    FIFTH   AVE.,    CHICAGO,   ILL. 


National 
Electric   Company 

builders  of  high-grade  Electrical  Machinery  for 
LIOHTINO,  POWER  and  RAILWAY  SERVICE 


Modern  Design 


Accurate  Construction 


Superior  Performance 


General  Sales  Offices  and  Works  :     MILWAUKEE 
NEW  YORK:  135  Broadway 
CHICAQO:  Old  Colony  Building; 
PHILADELPHIA:  1509  Land  Title  Building 
PITTSBURG:  Qellatly  &  Co. 

CHARLESTON,  W.  VA.:  Agnew  Electric  Company 
SEATTLE  &  (  Kllbourne  & 

SAN  FRANCISCO  (      Clark  Co 


iBIack  Diamond  File  Works  ^ 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mccluDical  purposes,  in  sheets, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 


Est.  1803. 


OUB  eOOnS  ABIS  on  8JlI.E  1K  EVER'S'  liEADimC;  HARDTfAJtE 
STOBB  IK  THE  UmTEO  STATSS  AKD  CAJVADA. 


G.  &  H.  BARNETT  COMPANY, 

PHILADELPHIA,    PA. 


J* 
J* 

J* 
J* 


"  SAFETY  '  RUBBER  COVERED 

WIRE    AND   CABLE 


FOR  EVERY  ELECTRICAL  SERVICE. 


IVI 


B.     A.VJSTIIM     &    00., 

CHICAGO   REPRESENTATIVE. 

THG  SAF£TT  OTSinLATED  WIRE  &  CABLE  CO., 

WORKS:  tiyonne,  N.J.  114-116  LIBERTY  STBEET,  N.  Y. 


PROFIT  &  LOSS 

TWO  SUMS  IW  ADDITION 

'SAFETY\    $$$$$$$ 


14 


TO  PERSON  AND) 
PROPERTY 

FREEDOM! 

FROM  ACCIDENT) 

UNlNTER-( 

RUPTED 

SERVICE 


NOARKFUSES 

DO  NOT  ARC-BUT  INDICATE 
Afford  aibsohde  safet)ras 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 

—    «». 

SECOND     SVM 


DANGEROUSnRES] 
I  ACCIDENTS     ( 


=L055 


^   1    {  OBSTRUCTION  OF  ( 
(  BVS1NESS.ETC..  j 

WRITE  FOR  COMPLETE  SET  'NOARK'FUSEBmilTINS&UNE  MATERIAL  1N5UIAT10N  CATALOG 

H.  W.  JOHNS-MANVILLE  CO. 


100  William  St.,   New  York 


MILWAUKEE 
CHICAGO 
ST.   LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW  ORLEANS 
LONDON 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


Bare 

Copper 

Wire 


MAIN  OFFICE  AND  WORKS  TRENTON,   N.   J. 


-AGENCIES    AND    BRANCHES - 


Mm  Tiili  Chicago  Clevelanil  Sin  Franclse*  PhlltdelpMa  AHtnla 


western  El 


70l.  iniV.    $3.00  Per  Annum. 


CopjTic-bt,  I'Jori.   hy  Electrician 
I'uiilisUing  Company,  Utiioago. 


CHICAGO,  JUNE  11, 1904. 


10  Cents  a  Copy. 


No.  24. 


WESTERN   SELLING  «GtNT, 

H.    R.    HIXSON, 

1144  Monadnock  Block,  CHICAGO 


JMPI     rV  INSULATED 

(IIYIf^CiA.  WIRES  AND  CABLES. 

RUBBER  COVERED,  WEATHERPROOF,  UNDERGROUND  AND  SUBIMARtNE. 

""  R.^mxsbN"""'      The  Simplex  Electrical  Co.. 

Honadnock  Block,  CHICAGO.  11  O  State  Street,  BOSTON,  MASS. 


1889— Paris  IBxposition, 
Itledat  lor  Bnbber  Insulation. 

1893-World's  Fair, 
medal  for  Bnbber  Insulation. 


THE  STANDARD  FOK 

RUBBER  IKTSlTIiATIUN. 

Sole  Manufacturers  of 

Weathor.  y||j|,gj 


Qkonite  Wires,  Qkonite  Tape,  Manson  Tape,  Candee  proo. 
THE  OKONITE  CO.,  Ltd 

S.'Kt?i!e"e'.\°;.f"-"»8ers.        253  Broadway.  Nbw  YorR. 


Geo.T.  Manson. Gen'l  Supt 
W.  H.  Hodrlns,  Secy. 


«^«'"«"7■^ 


INDIANA  RUBBER  AND  INSULATED  WIRE  CO., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  ASD  INSIDE  USE. 
TELEPHONE,  TELEQRAPH  AND  FIRB  ALARM  CABLES. 

All  Wiras  are  tested  at  Factory.  JOHiESBOBO,  INDb 


************************** 

I  "STAR"  INCANDESCENT  ^ 


i  LONS  LIFE 

¥  GUARANTEED  CANDLEPOWER, 

*  HIGHEST  EFFICIENCY. 

4t  MADB     BY    THE    MOST    SKILLED    WORKMEN. 

I  STAHDARD  ELECTRICAL  MFG. 

;  COMPANY,     !     Niies,  Ohio. 


THOUSANDS  IN  USE. 

Motors,  %  h.  p:  to  100  b.  p. 

Dynamos,  1  k.  w.  lo  75  M.  w. 
ItlfEbest  Quality.  Reaaoaable  Price. 
THE  HOBART  ELECTRIC  MFG. CO. 

rsi*'"  Tr.OY,  OHIO. 


MAILED    FREE. 


A  valuable  treatise  on 


STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogu*. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &  Roller,  New  York. 
.Coltz  Engineering  Co.,  Chicago. 


send  your  Book  Orders  to 

ELECTRICIAN  PURLISHING  CO., 

510  Marquette  Bids..  Chicaeo. 


^^^^^S^^^ri^C-    .--',.'?£^;'if^,f,„' 


New  Soldering  Stick 

I  ''CRESCENT" 

'    Is  Pliable  and  Plastic,  Not  Brittio ! 

Entirely   different  from  any  other:    no  waste:    no 
sputtering;   nocorrosion.    Write    for  free  sample. 
CRESCENT   CO.,  403   OMAHA    BLDC,  CHICAGO. 


...    ,„^^iB=3^:vT~c5~-- CHICAGO-     '    ■:- 

,p/*e  Crescent  S.^Werin^  Stick 


WESTON  EleeMcal  In^tfument  Co., 

*"  M  Waverly  Park,  NEWARK,   N.  J, 


IWmM  M 
Mm  Instriuneats. 


These  Instrumeats  are 
constructed  upon  the 
same  general  prin- 
ciple as  our  regular 
StBDdard  Portib.e  Uirei.,. 
Ccrreob  Voltmeters  and 
Ammeters,  but  are  mucb 
larKT,  aud  tue  working 
part-*  are  inclosed  in  a 
neatly  designed  dust-proof 
cast-iroQ  caae  which  pffect- 
Iveij  shietdB  the  instra- 
mf nte  from  f^lsturblug  In- 
fluences of  eiternat  mag- 
netic fields. 

BERLIN.— European  Wo^tor 
Jleotrtcal  iQBCrumeut  Co.,  ait- 
terstraese  No.  88. 


Paris,  PeaNce,  E.  n,  Cadlot.  X'2  Rue  St.  Georges. 


IVeRtnn  Staudard  Illuiiiiuated 

Dial  sttiiion  Voltniet«»r. 
Style  B.  "FlusU  Type." 

New  York 


Weston  Standard 


Portable  Direct  Beading 
Voltmeters  and  MilllTolt- 
meters.  Ammeters  and  Mil- 
ammeters,  W  a  1 1  m  e  ters 
andVoltmeters,  for  Alter- 
nating: and  Direct  Current 
Llrcnitg. 

Ourportable  inetrnmentB 
are  recogoized  aa standards 
throughout  the  civilized 
world. 

Our  Semi-Portable  La- 
boratory Standard  Volt- 
meters and  Ammeters  are 
still  better. 

They  are  the  most  relia- 
ble, absolute  standards  for 
Laboratory  ose. 


Oifice-74  Cortlandt  Street. 


CHICAGO    INSULATED    WIRE   CO.. 


152-154  LAKE  STREET. 


Ba.re  2v.nd  Insulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


CRESCENT  RUBBER  INSULATED 
WIRES  AND  CABLES 

NstlonsI  Code  tStandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

B3*llwcLAY'siREET.  Main  Office  and  Factory,  TRENTON,  Ik  f. 


imoe:  \a/ires 


"Climax" 

For  High-resistance  Work. 


''Advance^' 

For  Measuring  Instruments. 


SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newarit),  N.  J. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

MaDufacturers  of 

Electric  Globes  and  Shades,  both 
Arc  and  incandesceat 

Inner  and  Outer  fliobes  for  all 
enclosed  arc  systems 

CATALOGUES    SENT    ON    REQUEST 


CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Chelsea,  Mass.,  New  York,  Ctiicaso,  San  Fraaclsca. 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  Special  Controlling  Devices  of  all 
kinds.  Send  for  catalogue  and  discounta. 


Motor  starter  with  Automatic  Release. 
Mannfactured  under  our  own  paienlB. 


UNION      ELECTRIC     MFC.     CO., 

Milwaukee,    Wis. 


STANDARD  UNDERGROUND  CABLE  CO. 


n^2  The  Rookery,      Westlnghouse  Bldg., 
Chicago  Pittsburg. 

Crushley  Bldg.,  San  Francisco. 


56  Liberty  St..        1225  Betz  Bldg.. 
>'ew  York  City.        Philadelphia.  Pa, 
10  Post  Ofllce  Square.  Boston, 


BARE  ttf^r  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  lor  all  Purposes. 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.w.  tosook.  w. 

This  transformer  represents  the  latest  Improve- 
ments in  iransforcoer  coo^trnction;  made  in 
three  types;  raulti-coil  consirucaon;  venulared 
cores;  built  for  all  commercial  voltages  and  fre- 
quencies;  higUer  efficieucies  togetUeriritU 
loTPer  temperatures  tiian  ha\'e  hereto- 
fore been  attained  are  graarantccd. 

Catalogue  ju5i  i-^-^ued  ex'pli'.ias  dc:i:!s. 

Manufactured  by 

CrawfordsvilleEiectriQCo.j 

CRAWFORDSViL'u.-.  > 

INDIANA,        U.  v^.,-.  i 
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TheElectrig  Storage  BatteryCo. 


MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator ' 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICE   LISTS    AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST, 


SALES      OFFICES: 


Philadelphia, 
Allegheny  Avl. 

and  19th  St. 


New  Yoek, 
100  Broadvsay, 


IJOSTON. 

60  State  St. 


Chicago. 
Marquette  Bldg. 


St.  Louip.  San  Fbakcisco,  Cle\'eland,  Canada,  Havana,  Cura, 

Waiuwright  Bldg.  Rialto  Eldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood.  Manager 

Electric  Co.,  Ltd.  Toronto  34  Empedrado  St, 


N 


ORTHERN    ELECTRICAL 
APPARATUS 


Direct 

Current 

Dynamos 

and 

Motors 


For    Power    aLfid    Lighting   Service 


Simple,  compact,  trustworthy,  sturdy,  economical 
■in  operation  and  endowed  with  numerous  exclu- 
sive features  of  convenience,  excellence  and  merit 
which  adapt  it  especially  to  the  operation  and 
li^'htiug-  of  industrial  plants. 


Get  Bulletin  No.  2535,  or  see  the  Northern  Ex- 
hibit.  Section  14,  Palace  of  Electricity,  Louisiana"^ 
Purchase  Exposition; 


NORTHERN    ELECTRICAL    MFG.    CO. 


Engineers     Manufacturers 


Madison.  Wis.,   U.  S.  A. 


CARBONS 

CONSUMERS  CARBON  CO. 

LANCASTER,  OHIO,  U.  S.  A. 
Carbons  of  all  kinds  and  for  all°  purposes. 


4-4- 


iiamnnb  W 


SIra&r 


•  ilm-k 


(Tltis  ®rabp-iHark  guaratttppa  quality. 
®I?P  fart  iUfg.  (En.,  T^artforb,  (Entttt. 

N«n  ^ork  lastatt  OIl)itagn  iilornnto,  ©nt 


N0RTHWESI£RN4kECTRI€  GO. 

71   W.  WASmNGTON   STRktT,  CHICAGO 
NEW  AND    SECONDHAND 

DYNAMOS    AND    MOTORS 

WATT-METERS  ■         repair  work  a  specialty 


PLATINUM  RIVETS  FOR  COMTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


KE;^&00IVIF>/VNY,  Inc. 

ARTiSANS  IN  PLATINUM 
408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.J. 

New   York    Office:     120    Liberty   St. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  MCgCo 11 

Allen  Company,  L.  B U 

Allis-Chalmers  Company 2 

American  Battery  Co — 

American  Circular  Loom  Co.  1 

American  Conduit  Co Vi 

Amer.  District  Steam  Co 4 

Amer.  Electrical  Heater  Co..— 

Amer.  E).  Telephone  Co U 

American  Electrical  Works.. 11 
American  Stone  Conduit  Co..  9 
Arnold  Elec.  Power  Station 

Co - 13 

Automatic  Electric  Co 14  i, 

Babcock&  Wilcox  Co - 

Bain,  For^e........ H 

Baker  &  Company 3 

Baker  &  Co. ,  W.  E 13 

Barnett Company, G.  A  H....20 
Beardslee  Chandelier  Mfg. Co.  10 

Berthold  Si  .Tenntngs 17 

Big  Four  Route — 

BissellCo.,The  F 20 

Bossert  Electric  Construction 

Co... -12 

Brooks,  Hall  L 17 

Bryan-Marsh  Co — 

Bryan,  Wm.  H ■ 13 

Buckeye  Electric  Co. — 

BuUock  Elec.  Mfg.  Co 20 

Bushnell.  A 17 

Butterfield,  J.  F — 

Byllesby  &  Co.,  H.  M 13 

'V  Byrne  Const.  Co.,  M.  P — 

'    Carney  Bros.  Co 17 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co. .12 
Century  Electric  Co — 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Chicago  Die  ^V  Eli^ciric  Co.. .  .— 

Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &.  Mfg.  Co...— 
Chicago  Insulated  M''ire  Co..  1 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 16 

Columbus  Storage  Eat'ry  Co.  1 

Consumers  Carbon  Co 3 

Continuous  Kail  Joint  Com- 
pany of  America 11 

Coolidge  Co. .  Marshall  H 17 

Crawlordsville  Electric  Co..  1 

Crescent  Co 1 

Crescent  Ins.  AVire  &.  Cbl.  Co.  1 
Crocker-Wheeler  Company...  4 

Crouse-Hlnds  Co — 

Cutlei'-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company — 

Dearborn  Drug  &■  Chem.Wks.18 
Diamond  Meter  Company  —  — 
Dielectric  Manufacturing  Co.  7 
Dixon  Crucible  Co.,  Joseph . .  18 

Driver-Harris  Wire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

Diistin  Co..  Chas.E 12 

Edison  Decorative  &  Minia- 
ture Lamp  Deparim't lu- 

Edison  Mfg.  Company 9 

Ed\vards&  Co 11 

Egan,J.  J 7 

Eldredge  Elec.  Mfg.  Co — 

Electrical  Eugineerlnstitute.  — 

Electric  Appliance  Co  10 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company...  8 


Fabnestock  Transmitter  Co 


Fibre  Conduit  Co 11 

"ForSale"  Advertisements.. 12 
Ft.  Wayne  Elec.  Works,  Inc. .19 
Fostoria  Incand.  Lamp  Co. ..— 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

General  Electric  Co..    ..; ,9 

General  Engineering  Co.,The.  13 
General     Incandescent     Arc 

Light  Company — 

General  Incand.  Lamp  Co  —  — 

Goodrich  Lines ; — 

Gould  Storage  Battery  Co — 

Gt.West.Smelt.A  Refining  Co.12 
Green  Fuel  Economizer  Co..— 
Gregory  Electric  Company...  12 

Haller  Machine  Co — 

Hart  Mfg.  Co 3 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co 18 

Hartford  Time  Switch  Co....  10 
Hazard  Manufacturing  Co... 20 

Hipwell  Mfg.  Co ....  20 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.AV 7 

Holmes  Fibre-Graph.  Co 10 

Holophane  Glass  Co ..10 

Hornaday  ^fc  Co.,  J.  P 13 

Humphrey,  Henry  H — 

Hunt&  Co.,Robt.  W 13 

Illinois  Central  Ry 12 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &Ins.  W.  Co....  1 
India  Rubber  A  Gutta  Percha 

Insulating  Company 7 

International  Elec.  Meter  Co.  12 

Of 


International  Tel.  Mfg.  Co.  ..14 

Jackson,  D.  C.  A  W.  B 13 

Jeffrey  SlanufacturingCo 18 

Jewell  Electrical  Inst.  Co — 

Jobns-Mariville  Co.,  H.  W — 

Kartavert  Manufacturing  Co.20 
Kellogg  Switchboard  A  Sup- 
ply Company 15,  17 

Kester  Elec.  M  fg.  Co 10 

Klein  &  Sons,  Mathias 13 

Kohler  Brothers 13 

Kuhlman  Electric  Co 14 

Leather  Preserv.  M.  Corp  —  — 

Leffel  &.  Co. ,  James 18 

Lewis  Lumber  it  Mfg  Co 17 

Lindsley  Brothers  Company.. 17 
LoudsSonsCo..  H.  M 16 

Machado  &  Roller — 

Maltby  Lumber  Company 17 

Manhattan  El.  Supply  Co 11 

Manross,  F.N 7 

Mari  nette  Gas  Engine  Co 18 

Matthews  &  Bros.,  AV.  N 11 

McLennan  &■  Company,  K 10 

Alica  Insulator  Company — 

Michigan  College  of  Mines..— 

M  iller  Electric  Co 12 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

Monon  Railroad — 

Moon  Mfg.  Co.,  The 14 

Mueller  Company,  William. .17 
Munsell  it  Co.,  Eugene 10 

National  Electric  Co 4 

National  Elec.  Signalling  Co.— 
National  India  Rubber  Co.... — 
New  England  Butt  Co 7 


New  Yo[k  i.ijnt     \i\- 

New.Vorklns.  Wire  Co 11 

Northern  Elect']  Mfg.  Co....  3 

Northwestern  Electric  Co 3 

Norton  Elecfl  Instrument  Co.  10 

Ohio  Valley  Glass  Co — 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  Works.l8 

Pacitlc  Coast  Pole  Co 16 

Page  ct  Hill  Co 17 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  &.  Refl.  Co.  .— 

Pass  &  Seymour,  Inc 7 

Phelan,  D.  W 17 

Phillips,  Eugene  F 11 

Phillips  insulated  Wire  Co. ..11 

Pbcenix  Glass  Co 1 

Phosphor-Bronze  S.  Co 18 

Pignolet.L.  M 10 

Pittsburg  A  L.  S.  Iron  Co.... 17 

Plume  A  Atwood  Mfg.  Co — 

Porter  Cedar  Company 17 

Pratt  Institute — 

Reisinger,  Hugo — 

Reynolds  El.  FlasherMfg.Co.il 
Roebling's  Sons  Co.,  J.  A. ... .  6 
Rose  Polytechnic  Institute. . .  14 
Euebel-Sch  wed  tmann- Wells..  13 

Safety  Ins.  Wire  &  Cable  Co. .  7 

Sargent  &  Lundy — 

Schott.  W.  H 13 

Seaman,  J.  H 7 

Simplea:  Electrlca.1  Co.,The..  1 
Simples  Elec.  Heating  Co. ...11 
Sprague  Electric  Company...  6 
Squire  Electric  Go 13 


Standard  Elec.  Mfg.  Co i 

Standard  Underg.  Cable  Co....  i 
Standard  Vitrified  ConduiiCo  9 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W 13 

Sterling  &.  Son,  W.  C le 

Sterling  Electrical  Mfg.  Co. ..11 
Sterling  Varnish  Co.,  The....  7 

Stow  Mfg.  Company _ 

Stromberg-Carlson  Tel.  Mfg. 

Company .,...15 

Sturtevant  Company,  B.  P.  ..20 

Tod  Company,  William is 

Torrey  Cedar  Company I6 

Trumbull  Elec;  Co _ 

Turner  Brass  Works 5 

Union  Electric  Mfg.  Co i 


Valentine-Clark  Co.,  The....  16 

Varley  Duplex  Magnet  Co 14 

A'ulcanized  Fibre  Company.  .20 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  &,  Company 12 

AVarren  Elec.  Mfg.  Co 11 

Wesco  Supply  Co — 

AVestern  Electric  Company. .  .— 

Western  El.  Supply  Co 10 

Western  Lumber  &.  Pole  Co..  17 
WVstinghouse      Electric      & 

Manufacturing  Co — 

Weston  Electrical  Inst.  Co. ..  ] 

Wlimerding.  C.  H ]3 

Wisconsin  Central  By 12 

W^oolley  Fdy.  i  Mach.  Wks..— 
Worcester  Cocpany,  C.  H 16 

Yesbera  Mfg.  Co — 

Yost  E?ectrif  Mfg.  Co 5 


l-rxCL&sL 
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REMEMBER  THE   NAME  AND   BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING     RIGID  CONSTRUCTION     NOISELESS 


ft.. 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


"Vncle  Sam,  Printer" 


vises  over  500  C.-W.    Motors    ir\ 
the  Government  Printing  Office 


Our  bulletin  45  tells  of  tKis  equipment.     Write  for  it 


E.ectrolyping  S^w  in  Governmtni  Pr.niing  Olllce 


0 


Ma-nufACturers   of 

GerveraLtors  dLnd  Motors 


AMPER.E.  N.  J. 

bre^nch    Offices    In    Sixteen    Prlnclpe^l  Citle 


National 
Electric   Company 


builders 

if  high-grade  Electrical  Machinery  for 

LIOHTINO,   POWER   and   RAILWAY  SERVICE 

_ritkmm_i 

M 

^ 

M^ 

\ik^v 

kr:j/:t^  itT^^r  «P^.  .f  1:^ 
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^^1^^^^^  ^'^^^^^^^^^^^^HB^^^^^^^^^^^^^^^' 

\ 

Modern  Design  Accurate  Construction 

Superior  Performance 

General  Sales  Offices  and  Works  :     MILWAUKEE 
NEW  VOkK:  135  Broadway 
CHICAQO:  Old  Colony  Buildint; 
PHILADELPHIA:  1509  Land  Title  Building 
PITTSBURG:  Oellatly  &  Co. 

CHARLESTON,  W.  VA.:  Agnew  Electric  Company 
SEATTLE  &  \  Kilbourne  & 

SAN  FRANCISCO  )      Clark  Co 


\A 


^  r 


CENTRAL    5TATI OK     HEATING 


We  are  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  Wc  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing  Coils,   Separators  and  full   line   of  Steam   Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


AmLeric2^Tv      District       Ste^Liiv      Company 


^E/VT/OA/  WE5T6Rn/    EL6CTr!/riAf 


LOCKPORT,    NY. 


CHICAGO      ILL. 


June   It,   1904 


WESTERN    ELECTRICIAN 


COLUMBIA  LAMPS 

^  The  cheapest   way   to   buy    Columbia   Lamps 

is  under  yearly  contract.  A  postal  card  will 
bring  one  of  our  proposal  forms.  Shall  we 
send   one  ? 


ELECTRICAL    SUPPLIES 


264-266-268=270  FIFTH  AVENUE,  CHICAGO. 


Yost  Sockets  and  Specialties 

The  only  safe,  satisfactory  and  permanent 
safeguard  against  side-iopping  sliades  and  loose 
sockets — that's  the  Yost  device  for  locking  shell 
and  cap  together.  If  you  haven't  used  them 
you  are  behind  the  times. 

We  make  an  up-to-date  line  of  Specialties. 
Send  for  Catalogue.  It 
won't  cost  you  anything, 
but  our  improvements 
will  save  you  time  and 
annoyance,  which  means 
what  ? 

THE  YOST   ELECTRIC   MFG.  CO. 

TOLEDO,   OHIO 


THE  TURNER 

Double  Jet  Alcohol 
BLOWPIPENo.lO 

Produces  a  non-oxidliiing  needle  flame  of  over 
3.000  degrees.  Burns  wood  alcohol.  Burner 
swiveled  so  that  flame  can  be  turned  any  direc 
tion.  Capacity  ?j.  pint.  Shipping  weight  two 
pounds.  Burns  three  hours  at  full  blast  from 
one  filling.  Can  be  turned  low  like  a  lamp  when 
not  In  use.      Size  of  retiervolr  2^8  x  5  Inches. 

'',verv  electrician  should  have  one  in  his  tool 

•■.ig.  '  Excellent  for 


LEAD  BURNING, 
SOLDERING  WIRES, 


ETC. 


•THE 


No.  10  Double  Jet  Akobul  Blow  Pipe.    S4.S0  eacb. 


Turner  Brass  Works 

23  N.  FRANKLIN  ST.,   CHICAGO! 


C&H 


"Carpenter" 
Type 

Press  Controllers 


(Cover  Removed) 


Switch  parts  completely  enclosed. 
No  arcing  on  contact  surfaces. 
Overload  device  positive  and  effective. 
The    most   compact,    easily    installed 
and  complete   device  on  the  market. 


The  CutIer=Hammer  Mfg.  Co., 

MILWAUKEE,  WIS. 

NEW  YORK                             CHICAQO                                  PITTSBURQ  BOSTON 

136  Liberty  St.                 1232  Monadnock  BIdg.                  322  Prick  BIdg.  176  Federal  St. 


READ  THE 


ELECTRICAL  PAPER. 


STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAL./VIMOED       T  M  R  iJ  S  nr 

NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR    METAL   COVERS-SECOND  ALONE   TO   THE 
STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to 


IML-EY     IIMS1~F9iJ8VIE:iMnr     CO.,     Orea-fc    Bar-rinst:on,    IVInss.,    M.    S.  ^S^. 

EDBOPEAN  OFFICE;  23  BOULEVARD  DES  ITALIEKS,  PARIS.  FRAXCE. 
Colorado,  Idaho,  Montana,  fffoming,  New  California,  i  Oregon,  Washington,    Nevada,  Mexieo, 

flCTOB  H.  BRASCHI  &  COMPANY, 
Mexico  City. 


SALES  AGENTS. 

Missouri,  Kansas,  Arkansas, 

FRANK    ADAMS    ELECTRIC   COHPANT. 

St.  Louis. 


ntana 
Mexico,  litah, 
HENDRIE-BOLTHOFF  MFG.  AND  SUPPLY  CO., 
San  Francisco- 


California,  '  Oregon,  Washington,    Nevada, 

BROOKS-FOLLIS  ELECTRIC  CORP. 
San  Francisco. 


WfiStEftN    ELECtRiCtAN 


June  tl,  1504 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


Bare « 

Gopiier 

Wire 


TRENTON,  N.  J. 


-AGENCIES    ANB    BRANCHES - 


N«w  Vtrk  Chicago  Cleveland  San  Francisco  Phllidolphii  Atlartl 


ELECTRIC     FANS 

^            >g^^V 

OF  SUPERIOR 

■  ..■K^^^i'C>-'  -.  . 

RESIGN  »nd  CONSTRUCTION 

■;  V'^  ^  ^^\^^-*^^ 

THE  OLDEST 

'  -  ■^^^Bfe^B^Tv"- 

AND  MOST  POPULAR 

-  '  ■■f'^'fflBP^^^^K^  ■■ 

OFTEN  IMITATED 

■-■^^^^^w ' 

BUT  NEVER  EQUALED 
Write  for  Catalojue  No.  30614. 

'j^^[^ 

S PRAGUE 

jHHI^^_.  . 

ELECTRIC  COnPANY 

*^sp,- 

Qeneral  Offices: 

527-531  West  34th   Street,   New  York. 

Chicago  Office:  Fisher  Bldg. 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjuster.^.    Cord. 

Crescent  Co. 

Incandes.  El.  Lt.  Manip.  Co. 

Seaman,  J.  H. 

Adjusters.  Inr.  l^anipH. 

Inc.  El.  Lt.  Manipulator  Co. 

Ancliors   <^Tel.  &  Tel.) 

Matthews  A  Bro..  W.  N. 
Crouse-Hinds  Co. 

Aniiancintorji. 

Central  Klectric  Co. 
Kdwards  &-  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries   and   Jars. 

Bissell  Co  .  The  F. 
Central  Electric  Co. 
Columbus  Storage  Battery  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

BellH.    Bozxers.   Etc. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supjily  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dresslnjr. 

Dixon  Crucible  Co..  -Tos. 
Leather  Preserver  Mfg.  Corp. 

Beltlncr. 

Leather  Preserver  Mfg.  Corp 

Blo'wers. 

Sturtevant  Co.,  B-  F. 

Blow  Pipes. 

Turner  Brass  Works. 

Boiler  Compoonds. 

Dearborn  Drug  &  Chem  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 

Books.    Electrical. 

Electrician  Publishing  Co. 
Drake  i  Co.,  F.  J. 
Bootlis,  Teleplione. 

Yesbera  Mfg.  Co. 

Drns1ie.«. 

Central  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 

Cable  Hangers. 

National  Tel.  Supply  Co. 
We-stern  Electric  Co. 

Cables  (See  Wires  and  Cables) 
Carbons.    Points    ond 
Plates. 

Central  Electric  Co. 
Chicago  Edison  Co. 
Consumers  Carbon  Co. 
Electric  Appliance  Co. 
National  Carbon  Co. 
Relslnger.  Hugo. 
Wesco  Supply  Co. 
Western  Elec.  Supply  Co. 

Castings. 

New  England  Butt  Co. 
National  Electric  Co. 

Cliains. 

Jeffrey  Mfg.  Co. 

Circait   Breakers. 

Cutler-Hammer  Mfg.  Co. 
Cutter  Elec.  .k  Mfg.  Co. 
Ft.  Wayne  Elec.  ^'ks.  Inc. 
Union  Electric  Mfg.  Co. 
Western  Electric  Company. 
Westinghouse  El.  &  Mfg.  Co. 

Clatclies.     Electrical 
and    Mccbanical. 

Akron  Electrical  ?Ifg.  Co. 

Coal    and    Asbes    Hand- 
ling Mncblnery. 

Jeffrey  Mfg.  Co. 
Colin  and  Magnets. 

Varley  Duplex  Magnet  Co. 
Western  Electric  Co. 


I^Of 


General  Engineering  Co.,The. 
Hornaday,  J.  P.  &  Co. 
Humphrey.  Henry  H. 
Hunt  &,  Coi,  Robt.  W. 
Jackson.  D.  C.  A  W.  B. 
Kohler  Brothers. 
Northern  Electrical  Mfg.  Co. 
Ruebel,  Sehwedtman,  Wells. 
Sargent  &  Lundy. 
Scbott,  W.  H. 
Squire  Electric  Co. 
Stanton.  LeRov  W. 
WUmerding.  C".  H. 

Electrical   Instruments. 

(Recording  and  Testing.) 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Diamond  Meter  Co. 
Duncan  Elec.  Mfg.  Co. 
Eldredge  Elec.  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Illinois  Elec.  Specialty  Co. 
Jewell  Electrical  Inst^  Co. 
Machado  ^t  Roller. 
Norton  Elec'l  Instrument  Co. 
PIgnolei.  L.  M. 
Stanlev  [nstrument  Co. 
Wagne'r  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Jlfg.  Co. 
Weston  Electrical  Inst.  Co. 

Electro-Plating   Slacb'y 

Crocker-Wheeler  Company. 
General  Electric  Co. 

Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 

Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 
Olds  Gasoline  Engine  Works. 
Woolley  Fdy.  &,  Mach.  Wks. 

Engines,    Steam. 

Allls-Chalmers  Company. 
Aniar.  Diesel  Engine  Co      ;  i 
DusllnCo..  Chas.  E. 
Sturtevant  Co.,  B.  F. 
Tod  Co.,  Wm. 

Fans   and    Fan    Motors. 

Central  Electric  Co. 
Crocker- Wheeler  Company. 
Edison  Mfg.  Co. 
General  Electric  Co. 
General  Die.  Arc  Light  Co. 
Sprague  Electric  Co. 
Sturtevant  Co.,  B.  F. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 
Westinghouse  El.  J;  Mfg.  Co. 

Fibre. 

Kartavert  Mfe.  Co. 
Vulcanized  Fibre  Co. 
Files. 
Barnett  Co..  G.  A  H. 

Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flasbers. 

Bissell  Co.  The  F. 
Haller  Machine  Co. 
Reynolds  El.  Flasher  Mfg.Co 

Flexible  Sbafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses   and   Fuse   Wire. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  *t  W.  Fuse  Company. 

Electric  Appliance  Co. 

johns-Manville  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Sbades. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  &  Rett.  Co. 

Phoenix  Glass  Co. - 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Grapbite  Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Fibre-Graphite  Co. 


Commutator  Compound 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  A  Co..  K. 

Commutator  Traing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitrllied  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors     and     Elec- 
tric   Llgbf   Plants. 

Bullock  EL  Mf^;.  Co. 
Crocker- Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Cross-Arms,     Pins     and 
Ilrackets. 

Berthold  A  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cut-Outs  and   Svrltches. 

Bissell  Co  .  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bissell  Co..  The  F. 
Bullock  Elec.  Mfi;.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsyille  Electric  Co. 
Crocker- Wheeler  Co. 
DustinCo.,Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregorj'  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Economizers,    Fnel. 

Green  Fuel  Economizer  Co. 

Electric    Heating   Appl. 

American  Elec.  Heater  Co, 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Railvrays. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Spracue  ElectrlcCo. 
Westinghouse  El.  A  Mfg.  Co. 

Electrical  and  Me<!han- 
ical   Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co.,  W.  E. 
Brj-an.  Wra.  H. 
Butterfleld,  J.  F. 
ByllesbyA  Co.,  H.  M. 
Byrne  Const.  Co.,  M.  P. 


Heating    (E  x  b  a  u  s  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Api>aratus. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
Manipulator  Co- 
Inspection  &  Insurance 

Hartford    Steam    Boiler    In- 
spection A  Insurance  Co. 
InHulating  Macbinery. 

New  England  Butt  Co. 
Insulators  and  Insulat- 
ing   Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo..  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  WireCo. 

Ohio  Valiev  Glass  Co. 

OkonlteCa.The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitrified  Cond.  Co. 

Sterling  A'arnlsh  Co. 

\'ulcanlzed  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Wesieru  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction    Boxes. 

Bossert  Rlect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hi|twell  Manufacturing  Co. 

Jianhattan   Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  ElectrlcCo. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Lamps.   Incandescent. 

Bissell  Co..  The  F 

Bryan-siarsh  Company. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Ineand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent-' 

Replacers  &  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters,    Metal. 

Halter  Machine  Co. 
Ligbtning  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  ElectrlcCo. 

Manhattan  Elec.  Supply  Co. 

Minnesota  Electric  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathias. 
Magnet   Wires. 

(See  Wires  and  Cables.) 
Mccbanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Miinsell  A  Co..  Eugene. 
Mlnj^ng  Apparatns,Eleo. 

Crocker-Wheeler  Company. 

General  Electric  Co; 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 
A.ca^v-©i*ti®e»3n.ent:s 


Nippers  and  Pliers. 

Klein  A  Sons,  Mathias. 

Novelties,  Glass.  Elec. 

Ithaca  Elect'l  Novelty  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attornera. 

Bain,  Force. 

Pbospbor    BronsEC. 

Phosphor  Bronze  Sm.  Co.Ltd. 

Platinum,     Wire     and 
!$beet. 

Baker  A  Company  Inc. 

Poles   and  Ties. 

Berthold  A  Jennings. 
Brooks,  Hall  L. 
Bushnell.  A. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolldge  Co.,  Marshall  H. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup"  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Llndsley  Eros.  Co. 
Louds  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Mueller  Company,  William. 
Paclltc  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan,  D.  W. 
PKlsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son.  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
AVorcester  Co.,  C.  H. 

Polish    (Metal). 

Allen  Co.,  Inc..  L.  B. 
Hoffman,  Geo.  W. 

Power   Transmission 
Macbinery. 

Jeffrey  Mfg.  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.  WestSmelt.  AReflnlngCo 

Re-lVindlng— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Miller  ElectrlcCo. 
Northwestern  ElectrlcCo. 

Rbeostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Scliools  and   Colleges. 

Electrical  Engineer  Inst. 
Michigan  College  of  Mines. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand   Macb*y. 

Bissell  Co  .  The  F. 

Cent.  Stat.  Improvement  Co. 

DustlnCo.,Cbas.  E. 

Gregory  Electric  Co. 

Matthews  A  Bro.,  W.  N. 

Northwestern  Electric  Co. 

Walsh's  Sons  A  Co. 
Sbeet    Brass    Sc    Copper. 

Plume  A  Atwood  Mfg.  Co. 
Signs.  Electric. 

Haller  Machine  Co. 
Snckctfi  &   Receptacles. 

Pass  A  Seymour. 

Yost  Elec.  Mfg.  Co. 

Soldering    Sticks,    Salts 
and    Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speaking   Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 

Specialties.   Electrical 
Mfrs.  and  Designers. 

Haller  Machine  Co. 

See    I*^g:© 


Speed   Indicators. 

Weston  Electrical  Inst.  Co. 

Storage   Batteries. 

Amerlcau  Baltery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Bissell  Co..  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Sn-itcbboarda. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telepbones,  Telephone 
Material  and  Switch- 
hoards. 

American  El.   Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.  Co. 
Kellogg  Svvltchb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
MurdockaiCo.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   STTltchea. 

Bissell  Co  .  The  F. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Cravvfordsvllle  ElectrlcCo. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Gregory  Electric  Co. 

Kuhlman  ElectrlcCo. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Trucks,  Electric   Car. 

General  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
Turliines,    Steam. 

AUis-Chalmers  Co. 

General  Electric  Co. 

Westinghouse   El.  4  Mfg.  Co 
Turbines  Water  W^beels 

Leffel  ACo..  Jas. 

Varnishes. 

Dielectric  Mfs.  Co. 

Sterling  Varnish  Co. 
Vulcanized    Fibre, 

Vulcanized  Fibre  Co. 
Wireless   Tel.  App*taa. 

Clark  Wirel.  Tel.  ATel.  Co.  T.E. 

National  Elec.  Signalling  Co. 

W^l  res  &  Cables— Mag- 
net 'Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
Crescent  Ins.  Wire  A  Cble.  Co. 
Driver-Harris  Wire  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturiiig  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Gutta  Percha 

Insulatlns  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
Okonlle  Co.,  The. 
Phillips.  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A. 
Safely  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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IME\A/     E 

MANUFACTURERS  OF 

IVI  acH  i  nery^  -for   Insula-ting  Eleo-trioal   \A/iro3 

Brt:iding,  Taping,  Winding,  Twinning,  Cabiing,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Covering  Braiders 


304  PEARL  STREET, 


PROVIDENCE,  R.  I.,  U.  S.  A. 


rfJWSWnHg«WIIUJJ.M.I.H,tJ.H.>JJ.|.l^.|!I.W»fTtgWBTlg»>BM 


u . s . M ETAL  p 0 LIS H ;::« isa 
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\A/.    D.    PAIIMX. 

A  PERMANENT  INSULATING  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
Sag.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  for  "Data  on  Insulating  Materials." 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


*ACMf  '  COMMUTATOR  ^M     | 
COMPOl/NP-  ^^  j 


i    i.  EGAN'S  "ACME"  COMMUTATOR  COMPOUND 

abaolutely  DreventB  itparkln^  orcuttlog.    One  stick  of 
"Acme"  iB  equal  to  one  (gallon  or  oil  for  lubricating 
commutatorB.    Free  Sample.    AGENTS  WANTED. 
50c  per  Stick.        65  00  per  doz. 

J.J.Egan  Sole  Mfg.,     «S3  W.Ohio  St..      Chicago 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continuous  baking  at  180°  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 


MAIR  SPRINGS 


For  Electric  Indicating  and  Record-i 
ing  Gauges,  Steam  Gauf^es,  Etc 


MBMli^nftt.^Bfcl 


lAROEST  M4NIFACIURER  OF 

HAIR  SPRINGS 

F.  N.  MANROSS, 

JOBESIVILLE,    CONN.        ' 


"  SAFETY "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  ELECTRICAL  SERVICE. 
IVI.      B.     A^CISTIIM     &     CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  HTSUIiATED  WIRE  &  CABLE  CO., 

WORKS:  tayonne,  N.J.  114-116  LIBERTY  (STREET,  H.  f. 


Crown  Cord  Adjuster 

BEST    AND    SIMPLEST 


PATENTED 

No  Slip,  No  Abrasion,  No   Re- 
moving socket.Easily  attached 

Sample  Free 

J.   H.  SEAMAN 

175   Dearborn  St.,    CHICAGO 


Patented  September  8.  1 896. 
October  6,   1896. 


New  York 

Boston 

Chicago 

San  Fr2k.nci5co 


If  your  jobber  does  not  han= 
die  P.  &  S.  goods,  let  us  know 
and  we  will  tell  you  the 
name     of     one    that    does. 

Pass  &  Seymour,  Inc. 

SOLVAY,  N.  Y. 


IT'S  ALL  RIGHT. 


Webb's  Telephone  Hand-Book,    A  book  for  the 
expert  as  well  as  the  novice-     Price  $1.00. 


ELECTRICIAN     PUBLISHING    CO.» 

EIO    IVIar-due'tts    ■ulldine,   OKIoaeo. 


There  is  No  Higher-Class  india-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/ 


Authorized  Manufacturers  of  the 


A.TTIX     F-I-EXI 


TU1 


'NA/IRI 


i  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,  \ 


Sales  Office, 
IB  Cortlandt  St..  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YONKI 
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Keep  Up  With  the  Procession* 


Everyone  engaged  in  the  electrical  business  should  keep  posted  on  the  developments  in  the  art  by  reading  the  latest 
books  on  the  subject.  We  are  headquarters  in  the  West  for  electrical  books  and  can  fill  orders  for  any  work 
published,  promptly  on  receipt  of  price.     We  call  your  special  attention  to  the  following  standard   books : 


ALLSOP,  F.  C— Electrical  Bell  Construction;  Treatise  on 
tbe  Coustructioo  of  Electric  Bells.  ladicutors  aud  sim- 
ilar   apparatus.      177    illustrations $1.25 

ATKINSON.  PHILIP.— Tlie  Elements  of  Electi-ic  Ligliting. 
Seventh  edition,  fully  revised,  and  new  matter  added, 
104    Illustrations.     260   pages $1.50 

ATKINSON.  PHILIP.— Tbe  elements  of  Dynamic  Electricity 
and  Magnetism.  400  pages  and  117  illustrations.  Sec- 
ond   edition     $2.00 

AYKTON,  W.  E.— Practical  Electricity:  a  Laboratory  and 
Lecture  Course  for  First-yeur  Students  of  Electrical 
Eogiaeeriog.  Based  on  the  Prictical  Debnitions  of  tbe 
^ilectrfcal  Units.  With  numerous  illustrations.  Sixth 
edition     $2.50 

BADT,  LIEUT  F.  B.— New  Dynamo  Tenders'  Hand  Boo^i. 
This  is.  as  the  name  indicates,  a  NEW  BOOK,  much 
more  complete  than  the  old  one.  with  all  the  Informa- 
tion, instructions  and  rules  which  are  required  by  prac- 
tical men.  as  Dynamo  Tenders,  Linemen.  Stationarj-  En- 
gineers and  owners  and  operators  of  all  binds  of 
Electile  Plants.  It  is  th«  only  book  of  the  kind  pub- 
lished in  the  English  language.  226  pages,  140  Illus- 
trations, flexible  cloth  binding,  size  of  type  page  .'»l>x3 
inches    $1.00 

BADT.  LIEUT.  F.  B.— Incandesceut  Wiring  Hand  Book. 
A  timely  book  containing  full  Illustrations  for  incandes- 
cent wiring  and  complete  information  concerning  meth- 
ods of  running  wires,  location  of  safety  devices,  splices. 
Insulation,  testing  for  faults,  wire  gauges,  general 
electrical  data,  calculating  sizes  of  wires,  wiring  flx- 
tm-es.  elevators,  buildings,  isolated  and  central  station 
plants.  Tbe  only  book  of  the  kind  published.  Type  page 
5V.!X3  Inches,  tle.\lble  cloth  binriing,  66  itages.  35  cuts 
and  5  tables.   3  of  which  are  12xlS  inches $1.00 

BADT.  LIEUT.  F.  B.— Bell  Hangers"  Hand  Book.  Just  the 
book  for  peoi>le  engaged  In  selling.  Installing  or 
ha  mi  ling  electric  batteries,  electric  hells,  elevnlors. 
house  or  hotel  annunciators,  burglar  or  Are  alarms, 
electric  gns  lighting  apparatus,  electric  heat  ap- 
paratus. 106  pages,  97  Illustrations,  flexible  cloth 
binding.     Type  page  5Vl'X3  Inchi^s $1.00 

BADT,  LIEUT.  F.  B.— Electric  Transmission  Hand  Book. 
First   edition,   3.000  copies.      97   pages.    22  illustrations, 

27    original     tables $1.00 

Gives  more  Practical  Information  on  the  subject  than 
any  work  published  to  date.  The  book  contains  all 
necessary  Information  for  Power  Producers,  Capitalists. 
Agents.  Engineers  and  Motor  Inspectors.  With  this 
book  anybody  may  make  estimates  on  the  cost  of 
TrunsQilsslon    Plants. 

BEDELL,  FHED'K  AND  ALBERT  C.  CREHORE.-Alter- 
natlng  Currents:  An  Analytical  and  Graphical  Treat- 
ment for  Students  and  Engineers.  Second  edition.  113 
illustrations     $2.50 

BELL.  LOUIS.  PH.  D.— The  Art  of  muminatloD.  This  la 
the  only  book  In  the  language  which  deals  directly  with 
tbe  sclentlflc  and  artistic  use  of  modem  Ilium luants, 
electric  and  other.  Cloth,  339  pages,  127  Illustrations. 
Price .$2.50 

BONNEY,  G.  E.— Electro-Plater's  Hand  Book.  A  Manual 
for  Amateurs  and  Young  Students  on  Electro-Metal- 
lurgy.    60  illustrations,  20S  pages.     12mo.  cloth.  ..  .$1,25 

BOTTOXE,  S.  It.— Electrical  Instrument  Making  for  Ama- 
teurs. A  Practical  Hand  Book,  with  48  Illustrations. 
Fourth  edition.  Enlarged  by  a  chapter  on  the  Tele- 
phone      $0.50 

BOTTONE,  S.  R.— The  Dynamo,  How  Made  and  How 
U.sed.  A  Book  for  Amateurs.  Eighth  edition,  with  ad- 
ditional matter  and  39  illusa-atlons $1.00 

BOTTONE.  S.  R.— Electro-Motors.  How  Made  and  How 
Used.  A  Hand  Book  for  Amateurs  and  Practical  Men. 
Reduced    to     $0.50 

BUCKLEY.  W.  J.— Electric  Lighting  Plants,  Their  Cost 
and  Operation.  275  pages,  many  Illustrations  and 
diagrams.       Paper     $1.00 

CROCKER,  F.  B.  AND  WHEELER.  S.  S.— The  Practical 
Management  of  Dynamos  and  Motors.  With  a  special 
chapter  by  H.  A.  Foster.  Illustrated.  Second  edition, 
revised    and    enlarged $1,00 

CUSHING.  H.  C.  JR.— Standard  Wiring  for  Electric  Light 
and  Power.  A  compilation  of  formula;,  rules  and  re- 
quirements from  the  most  modern  practice,  and  In 
accordance  with  the  rules  and  requirements  of  the 
Boston  Fire  Unden\-rlters'  Union,  the  New  England 
Insurance  Exchange,  and  as  recommended  by  the  Under- 
wrltei-s'  International  Electric  Association.  12mo. 
leather    $1.00 

DESMOND.  CHAS— Electricity  for  Engineers.  Part  I. 
Constant  Current.  A  clear  and  comprehensive  treatise 
on  the  principles,  const nictlon  and  operation  of  Dyna- 
mos. Motors.  Lamps.  Indicator  and  Measuring  Instru- 
ments; also  a  full  ex|ilanatlon  of  the  electrical  terms 
used  In  the  work.  Part  II.  Alternate  Current  Ap- 
paratus. Containing  an  explanation  of  the  principles 
governing  the  generation  of,  and  a  description  of  tho 
Instruments  and  machinery  used  in  connection  with, 
Alternate  Electric  Currents,  illustrated.  Revised  edi- 
tion     $2.50 

DOBBS.  A,  E-— The  Inspector  and  Trouble  Man.  A  prac- 
tical book,  written  In  plain  language.  Full  of  informa- 
tion nnd  diagrams  for  the  operator,  exchange  manager. 
Inspector,  trouble  man  and  lineman.  A  complete  de- 
scrliitlon  of  telephones,  bow  to  And  and  remedy  their 
troubles,  together  with  working  plans  for  exchange 
construction,  complete  with  dla^Tams  of  all  up-to-datn 
telephones  and  switchboards.     106  pages.     Price. .  .$1.00 


DYER,  A.— Induction  Colls;  How  Made  and  How  Used: 
Third    ediUon.      Boards    $0.50 

FLEMING,  J.  A.— Short  Lectures  to  Electrical  Artisans. 
A  course  of  Experimental  Lectures  delivered  to  a  Prac- 
tical Audience.      Fourth  edition.     74  illustrations.  .$1.50 

FLEMING.  J.  A.— The  Alternate  Current  Transformer  in 
Theory  and  Practice.  Vol.,  I.  Tbe  Induction  of  Electric 
Currents.     500  pages,   fully  illusUated  and  with  copious 

index.     Second   edition    $3.00 

Synopsis  of  contents:  Chapter  1.  Introductoir.  2. 
Electro-Magnetic  Induction.  3.  The  Theory  of  Simple 
Periodic  Currents.  4.  Mbtual  and  Self  Induction.  6. 
Dynamical    Theory    of   Current    Induction. 

Vol.  II.  The  Utilization  of  Induced  Currents.  Rvo, 
cloth.     London,   1S92   $5.00 

GAYETTY.  J.  W.— Motorman's  Guide.  A  Practical  Treatise 
on  Street  Railwav  Motors.  Illustrations  and  diagrams. 
Cloth      $0.50 

GORDON.— School  Electricity*.  Sources,  Currents.  Measure- 
ment. Telegraphy.  Telephony,  Lightning.  Electrolvsls, 
Induction,  etc.     262  pages,   witi  HO  Illustrations.  .$2.00 

GORE,  G.— The  Art  of  Electro-Metallurgy,  Including  all 
Known  Processes  of  Electro  Deposition.  Fourth  edi- 
tion     $2.00 

GRIER.  THOS.  G.— Wiring  for  Motor  Circuits.  A  bandy 
little  pamphlet  containing  tables  for  wiring  and  for 
motor  ser^'ice,  arranged  Id  convenient  form  for  ready 
reference    $1.00 

HASKINS,    C.     C— Electricity    Made    Simple.      233    pages. 

lOS   lllustr»(ions.      Paper  covers $0.50 

A  valuaWe,  non-technical  work  for  those  whose  oppor- 
tunities for'  gaining  information  on  the  branches  treated 
have    beca   limited. 

HASKINS.  C.  H.— The  Galvanometer  and  Its  Uses.  A 
Manual  foi*  Electricians  and  Students.  Fourth  edition; 
revised     $1.50 

RASKINS.— Transformers.  Their  Theory,  Construction  and 
Application    Slmpliflod.      38   Illustrations $1.25 

HAWKINS,  C.  C.  AND  .F.  WALLIS.-Thc  Dynamo.  Its 
Theory.   Design  and  Manufacture.   190  Illustrations. $3. 00 

HAWKINS.  N.— New  Catechism  of  Electricity.  A  Prac- 
tical Treatise  Relotlhg  to  the  Dynamo  and  Motor, 
Wiring,  the  Electric  Railway.  Bell  Fitting,  etc.,  etc. 
Red  leather,  pockethook  form.     95  illustrations. ..  .$2.00 

HOMANS.   J.    E..    A.    M.— A.    B,    C   OF   THE  TELEPHONE. 

352    pages,    209    Illustrations.      Price $1.00 

Owing  to  the  demand  for  a  comprehenBlve  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, Installation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  has  been  com- 
piled. It  has  been  the  aim  of  the  author  to  make  this 
the  most  complete  elementary  book  on  this  subject  for 
the  practical  electrician,  wlrcman,  lineman  and  en- 
gineer, and  It  is  written  in  a  clear  nnd  careful  style. 

HOPKINS.  GEO.  M.— Experimental  Science.  Elementary. 
Practical  and  Experimental  Physics.  650  Illustra- 
tions     $4.00 

HOPKINSON.— Original  Papers  on  Dynamo  Machinery  and 
Allied    Subjects.      Illustrated $1.00 

HOPKINSON.  DR.  JOHN.— Dynamic  Electricity:  Its  Mod- 
em Use  and  Measurements,  Chiefly  In  Its  Application 
to  Electric   Lighting' and  Telegraphy $0.50 

HORSTMANN,  H.  C.  AND  VICTOR  H.  TO DSLEY. -Modern 
Wiring  Diagrams  and  Descriptions.  A  Hand  Book  of 
Practical  Dlagi'ams'  and  Information  for  Electrical 
Workers.  160  pages,  over  200  Illustrations.  Fnlf 
leather  binding,    pocket  size     4x6 $1.50 

HOSPITALIER.  E.— Domestic  Electricity  for  Amateurs; 
Translated  from  the  French,  with  additions  by  C.  J. 
Wharton.      With    illustraUons $2.50 

HOUSTON.  EDWIN  J.— A  Dictionary  of  Electrical  Words. 
Terms  and  Phrases.  Fourth  edition,  greatly  enlarged, 
with  over  6,000  additional  words  nnd  deflnltlons.  2 
volumes,    1,000    pages $6.00 

KAPP.  GISBERT.— Electric  Transmission  of  Energy  and 
Its  Transformation,  Subdivision  and  Distribution.  A 
practical    hand  book.    Fourth   edition $3.00 

ECAPP,  GISBERT.— Alternate  Current  Machinery.  Illus- 
trated ' $0.50 

{Vol.    96.    Van    Nostrand's   Science    Series.) 

KAPP,  GISBERT.— Dynamos,  Alternators  and  Transform- 
ers.     138    illustrations.- $4.00 

KEMPE,  H.  R.— A  Hond  Book  of  Electrical  Testing. 
Fifth     edition.    200     illustrations.    Svo,     cloth.    Umdon 

1892   ?7.2.'i 

In  this  edition  there  is  a  considerable  amount  of  new 
matter;   the  old  matter  has  been  thoroughly  revised. 

IvEMPE,  H.  R.— The  Electrical  Engineer's  Pocket  Book. 
Modem  Rules.  Formula;.  Tables,  and  Data.  32mo. 
leather    $1.75 

LOCKWOOD,  T.  D.— Electricitv.  Magnetism  and  Electric 
Telegraphy.  A  Practical  Guide  and  Hand  Book  of 
General  Information  for  Electrical  Students,  Operators 
and    Inspectors.     37G  pages.    152  Illustrations $2.50 

LOCKWOOD,  T.  D.— Electrical  Measurement  and  the  Gal- 
vanometer; Ita  Construction  and  Use.  Second  edi- 
tion     $1.50 


LYNDON,  L.— Storage  Battery  Engineering.  A  Practical 
Treatise  for  Engineers.  This  is  a  practical  work,  intended 
for  the  electrical  engineer  who  is  called  on  to  design 
and  install  storage  battery  equipments,  or  who  has  a 
battery  power  plant  under  his  care.  Cloth.  360  pages. 
17S  Illustrations  and  diagrams,  4  large  folding  plates. 
Price      $3.00 

IIEADOWCROFT.  W.  H.-The  A,  B.  C  of  Electricitv. 
36    illustrations.     12mo,    cloth.     New    York $0.50 

MAVER  AND  DAVIS.  M.  M.— The  Quadruplex.  With 
Chapters  on  the  Dynamo-Electric  Machine  In  Relation 
to  the  Quadruplex.  The  Practical  Working  of  the 
Duplex  Telegraph  Repeaters  and  the  Wheatstone  Auto- 
matic Telegraph.     63  illustrations $1.50 

MEYER.  HENRY,  C.  JR.,  M.  E.— Steam  Power  Plants. 
Their  Design  and  Construction.  Cloth.  I(i5  pages.  03 
Illustrations,    15    folding  p*lates.      Price $2.00 

MILLER,     KEMPSTER    B.— American    Telephone    Practice. 

51s    large    octavo    pages,    379    lllustrotions $:i.00 

This  book  treats  of  the  subject  In  a  simple  nnd  com- 
prehensive manner  from  the  practical  standpoint,  and 
almost   entirely    without   the    use  of   mathematics. 

NOLL.  AUGUSTUS.— How  to  Wire  Buildings.  A  manual 
of  the  art  of  Interior  wiring.      Illustrated $1.50 

POPE,  FRANKLIN  LEONARD.— Modem  Practice  of  the 
Electric  Telegraph.  A  technical  hand  book  for  Elec- 
tricians, Managers  and  Operators.  185  Illustrations. 
Fourteenth    edition,    rewritten    and    enlarged $1.50 

PRINDLE,  II.  B  — A  Popular  Treatise  on  the  Electric  Rail- 
way  of   To-day.      Fully    Illustrated $0.25 

REED.  LYMAN  C— American  Meter  Practice.  This  Is  tbe 
only  American  book  dealing  with  tbe  theory  and  prac- 
tice of  current  metering.  Cloth.  About  250  pages. 
Illustrated.       Price     $2.00 

RUSSELL,  STUART  A.— Electric  Light  Cables  and  Dis- 
tribution   of    Electricity.      lOi"    illustrations $2.25 

SALOMONS.  SIR  DAVID.— Electric  Light  Installations. 
Vol-  1.  The  Management  of  Accumulators.  .V  Practical 
Hand  Book.  Seventh  edition,  revised  and  enlarged. 
With    Illustrations.     12mo.    cl.     London,    lS!):i. ....  .$1.50 

SLOANE,  T.  O'CONNOR.- Electricity  Simplified.  The  Prac- 
tice and  Theory  of  Electricity,  Including  a  Popular  Re- 
view of  the  Theory  of  Electrlclt.v,  with  Analogies  and 
Examples  of  Its  Practical  Application  in  every  day 
life.      Illustrated     $1.00 

SLOANE,  T.  O'CONNOR.— Tbe  Standard  Electrical  Dic- 
tionary. A  popular  dictionary  of  words  and  terms  used 
in  the  practice  of  electrical  engineering.  350  lUustri*- 
tlons     $3.00 

SLOANE.  T.  O'CONNOR.— Electric  Toy  Making  for  Ama- 
teurs, including  Batteries.  Magnets.  Motors,  Miscel- 
laneous   Toys    $1.00 

SLOANE,  T.  O'CONNOR.- The  Arithmetic  of  Electricity. 
A  Manual  of  Electrical  Calculations  by  Arithmetical 
Methods,  Including  numerous  rules,  examples  nnd 
tables  In  the  field  of  practical  electrical  engineering 
and  experiraentlng.     Third  edition,  revised $1.00 

STEVENS.  H.  G.— Mechanical  Catechism.  For  Stationary 
and  Marine  Engineers,  Firemen.  Electricians,  Motor- 
men,  Ice  Machine  Men  and  Mechanics  In  General.  336 
pages,    over  240   illustrations.      Cloth $1.00 

THOMPSON,  SYLVANUS  P.— Dynamo-'Electrlc  Machinery. 
A  series  of  lectures,  with  nn  Introduction  by  Franklin 
L,  Pope.  16mo,  Namerous  Illustrations,  fancy  boards 
(Van    Nostrand's   Science   Series,    No.    66) $0.50 

THOMPSON.  SYLVANUS  P.— Polyphase  Electric  Currents 
and  Alternate-Current  Motors.  Mailed  to  any  address 
in    the    world   on    receipt   of $3.50 

THOMPSON.  SYLVANUS  P.— Recent  Progress  In  Dynamo- 
Electric  Machines,  being  a  Supplement  to  Dynamo- 
Electric  Machinery.  IGmo.  (Van  Nostrand's  Science 
Series.     No.     75) $0.50 

THOMPSON,  SYLVANUS  P.— Dynamo-Electric  Machinery. 
Eighth  edition,  revised  and  rewritten.  Numerous  illus- 
trations and    19  plates.     Nearly  1.000  pages $0.00 

THURSTON.  PROF.  R.  H.— Stationary  Steam  Engines. 
Especially  Adapted  to  Electric  Lighting  Purposes.  Treat- 
ing of  the  development  of  Steam  Engines,  the  Prin- 
ciples of  Construction  and  Economy,  with  description 
of  Moderate  and  High  Speed  Engines.  With  many 
folding    plates    $2.50 

TREVERT.~How  to  Make  Electric  Batteries  at  Home. 
Illustrated      $0.25 

URQUHART.— Electrx>-Platlng.  A  Practical  Hand  Book  on 
tbe  Deposition  of  Copper,  Silver.  Nickel,  Gold,  Alum- 
inum, Brass,  Platinum,  etc.  Second  edition;  carefully 
revised,    with    additions $2.00 

WALKER,  F.— Practical  Dynamo  Building,  for  Amateurs. 
How  to  wind  for  any  output.  With  numerous  Illustra- 
tions. 16mo.  l>oards.  (Van  Nostrand's  Science 
Series.     No.     98) $0.50 

WEBB.  FI.  L.— A  Practical  Guide  to  the  Testing  of  In- 
sulated   Wires    and    Cables.      Illustrated .$1.00 

^XTSBB,  HERBERT  LAWS. —Tele phone  Hand  Book.  Illus- 
trated.    12mo.     cloth.     Chicago.     1895 $1.00 

The  only  complete  work  on  the  Telephone,  All  pos- 
sible Information  for  any  one  Interested  in  Telephones 
and    bow    to    make    and    operate   them. 

WEBER.— The    Handy    Vest    Pocket    Electrical    Dlctlonory. 

Cloth      $0.25 

Leather     $0.50 
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Standard  Vitrified  Conduit  Go. 

^ 

B.  S.  BARNARD,  Manager 

39-41  CORTLANDT  ST. 
HEW  YORK 

£ 

"^*^ 

LARGEST  FACTORIES  IN  THE  WORLD              STOCK  ON  HAND 

SEND    FOR    CATALOGUE 

Edison  Battery 
Fan   Outfits 

"Keep  cool  while  others  swelter."  Dealers 
should  pass  this  advice  along  to  customers 
and  tell  them  that  the  way  to  do  it  is  to 
equip  their  houses  with  an  Edison  Battery 
Fan   Motor.      Send     for  Booklet    No.  7FE. 

EDISON    MANUFACTURING    CO., 

Factory.  ORANGE,  N  J. 

^.^ 1  NEW  YORK 

^^^  IRAK  33  Chambers  Street 

^<))kTnti>«  CI  Cdf^iru.  CHICAGO 

.  nwit       ^    ^  304  Wabash  Avenue 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
.AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 


BITUMINIZED 
FIBRE   CONDUIT 

PO  R 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

AH  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Send  for  Illustrated  book.     Ask  for  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Phlladelpbia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,    170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cal.         Manhattan  Bldg.,  Chicago 


.i«j*jt,i«^,>t.^  ,,<.,>:, St  jtjtjtjtjtj*,.?tj*>>t>>t,^j«,»:^jt^^,»t,.5{..>t  J*  ,^^^^j{,.,<,i:,.stJt,j«j«,^j«J,i*,>«>s«J«j«.st,^ 


FAN    MOTORS==1904 


Convertible  type  motors 
which  may  be  used  for 
either  table  or  wall. 
Furnished  with  12=inch 
and  16  =  inch  fans  for 
direct  and  alternating 
current  in  all  standard 
voltages. 


GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

SALE5  OFFICES  IN  ALL  LARGE  CITIES. 


^ 
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HEATING  APPLIANCES 

ARE  MONEY  MAKERS  FOR  THE  CENTRAL  STATION. 

Increase  your  day  load  and  make  one  blade 
of  business  grow  where  none  grew  before  by 
pushing  the  sale  of  Heating  Apparatus. 
But  first  get  information  and  prices  from 
headquarters, 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL  SUPPLIES. 

92-94  W.   VAN   BUREN    ST., 


CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Bare  Increased  Prices. 

WE   HAVE  NOT   INCREASED   PRICES  on 

Standard  Manufactured  MIi^A.    We  are  Satisfied  with  a  Reasonabte  Profit 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Respoa$ible  for  Present  Low  Prices. 


EDISON  MINIATURE  LAMPS 


Have  been  for  twenty  years 
The  Standard  of  the  World 

and  are  to-day  more  largely  used  than 
all  other  makes  combined. 

Serviceable,  Economical,  Reliable. 

Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

Oeneral  Electric  Company,  Harrison,  N.  J. 


Ammeters  and 
Voltmeters 


NORTON 

Hi^li-Grade  Tnstruiuents  at  Moderate  Cost. 

AVrite  for  Circular  and  Price  List. 

The  Norton  Electrical  Instrument  Co.,  lt^^^Uhm.lom? 

Agents. -Kohier  Bros., Chicago, III.:  Interstate  Elec  Co.. Ltd., New  Orleans. La. 


MICA,  INDIA  «N.  AMBER 

EUCEIME  MUNSELL  &  CO.,       218  Watur  St..  New  York.    117  Lake  St.,  Chicago. 


FOR    ELECTRICAL 
PURPOSES. 

Quality  of  the  Best. 
Prices  Low. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  ai.d  OFF  at  such  hours 
as  the  user  desires  with  no  further 
ailentlon  than  the  weekly  winding. 
Approved    Mechanically    as    well    as   Electrically  I 


COMMUTATOR  Ml 


Bhowlnjf  double  doors.  Seth  Thomas  elRht-dav 
movement,  auxiliary  cutout,  auxlllarv  hand- 
trip,  and  snitch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.    ::    10.  20.  35  and  50 
Amperes.    260  Volts.    1,  2  and  3  Poles. 
Consult  us  regardlag  any  requlrementB 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asyrum  St.,  HARTFORD.  CONN..  U.S.A. 

New  York  City  : 

A.  HalJ  Berry,  97-99.101  Warren  Slreel 

Lendon.  Eoglaad : 

Verllya,  Lit.,  31 ,  King  Street,  CovenI  Garden,  S.  W. 


,  'itV.T-VM^RVtKWVtC, 


11  There's  No  Friction 

with  the  Flbre-Graphitc  Commat^^toi  Brush. 
Being  90  percent,  pure  graphite,  it  inBurcs  low 
real8t3nce,no  aparklng  under  a  varying  load,  and 
longer  wear.  TLcrc  Is  no  greasing  required. 
The  Fibre-Graphite  is  therefore  the  most  cci>^ 
Domic  brush  on  the  market.     Send  for  price  list. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St..Germanlown,  PHILADELPHIA. 


J 


VOLT  ■  AMMETERS, 

POCKET  SIZE. 

iiVVMil^Tl^  For  TestlngBatterles  and  Battery 

L,-P.^j..^i,j  Circuits,  Locating  Faults, 

^      J  Grounds,  etc. 

LX^  >»*^  RELIABLE.        ACCURATE. 

— ~    *  Send  for  Circular. 

L.  M.  PIGNOLET, 

78-80  Cortlandt  St.  NKW  YORK.  N.  Y- 


^S'OXJ  IVE>E>r>  ITI 


Gale's  Gommutator 
Gompound. 


The  Only  Artlcls  That  WiM  Prevent  Sparking. 
AIM  keeo  the  Commutator  In  good  condition  a.4  prevent  euUing,    Absolutely  will  not  gum  the  brashe&. 
ffOc.  per  stick.   S5.00  per  dozen     Send  50c.  for  trial  stick. 

"OR  SALE  BV  ALL  SUPPLY  HOUSES  on 


K.  McLENNAN  &  CO., 


Wole  Maniifaotiirerp. 

Room  411  Inter  Ocean  BIdg..  130  Dearborn  Street 


CHICAGO. 


BEARDSLEE  CHANDELIER  MFG  CO."^Mi'V.._ 

GAS  &  ELECTRIC    FIXTURES  "„  the  TRADE. 


KESTER 

SELF  FLUXING  SOLDER 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SAVES-L4B0R-TIME-MONEY. 


ACTUAL     Size 
rATCNTC*. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co..  R.  1008  Chemical  BIdg.. 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G    CO., 

4S  N.   UNION    STREET.        CHICAGO,   ILL 


W             Pagoda  Wireless  Clusters 

1                                              MoBt  Efficient  and  Cheapest 

I                                               Cluster  on  ibe  Market.                          | 

1                                          Combines  the  advantages  of  the  Benjamin,          | 
5            '        ^^,                    Dale  and  similar  Clusters  with  the  tremen- 
9                           ■^            dous  reflecting  powers  of  the  well-known 

1                              N                   PAGODA  SHADES. 

'■:            -■'                            Furnished  in    Edison  Base   Multiple  onlj'. 

^^                             Suitable  f.ir  lamps  ranging 
^'^J                            from  4  to  24  C.  P. 

t  fc^  "^^ 

'  '^^HiL'''Wji''^ 

v^r.^T                Holophane  Glass  Co. 

^JM^I^Km   •      ^        *5E.   THIRTY-SECOND   ST.,   NEW    YORK 

W^^^^         "^          ■   ■/                                        "iVESTKRN    lllMTIIlBUTORB 

^^^^                  /                         V.R.LANSfNaHCO. 

207.211  Juokson  Boulevard,                            CHICj^GO 

WESTERN  ELEGTRIGAL  SUPPLY  GO. 


ENGINEERS  AND  GUILDERS 


Electric  Railways,  Lighting  and  Pcwer  Plants. 


Western-Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  8.  A^ 


Estimates  Furnished. 
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PHANK   N.   PHILLIPS.   PUCBIDCNT. 
C.  H.WAQEN3EIL,    TBCABuncB. 


tUQENE  F.  PHILLIPS, 
General  MANaccn. 


E.  ROWLAND  PHILLIPS.  Vicc-PNE*. 
REMINGTON,  Jr..  SEC 


AMERICAN  ELECTRICAL  WORKS 


PROTIBEJfCE,  R.  I. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE   CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store.  F.  E.  Donohoe.  82  Lake  St. 

MoNTREiL  Branch,  Eugene  F.  Phillips'  Electrical  Works. 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCMTC 

U.  S.  &  FOREIGN  TH  I  LH  I  0 

FOREE  BAIN,  1662-3  Monadnock  BIk.,  CHICAGO 


AKRO  N 

Generators,  Motors,  Clutches, 
Commutator  Truing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N.  Y.  aillce:  McKay  Enslneering  Co  ,  U9  Broadway 


jEbWAROS  AH;,Co 


DOOR  SWITCH 

(The  liungen). 


B 


la  >im 


Porcelain  Insulation. 
Wire  Connections  in  Front. 
Style  A— Lights  when  door  Is  open; 

out  when  door  Is  closed. 
Style  B  —Lights  when  door  is  closed ; 

out  when  door  is  open. 
THE  ECO  DOOR  SWITCH  OPERATES 

LIGHTS  -EVERY  OTHER  TIME." 
Approved   by   tbe   NiUional  Board  oC   *  J 

»  Underwriters. 

Western  Electric  Co.,  Selling  Agents 


^Ew/yowK  r^.y 


NEW  PRICES 

New  net  prices  oo  all  eoods  contained  In 
our  550-page  catalogue  No.  14,    Send  f«r  It. 

MANHAnAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


ElectricHeatingApparatus 

SEND  FOR  e2-PA(kE  CATALOGUE. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambridgeport,  Mass. 


We^rrerv 


Ahernator 


The  WARREN  ALTERNATOR 
needs  no  garrulous  knight  to 
champion  its  virtues.  Simple 
statements  of  merit  and,  NOTIl- 
TNG  BUT  FACTS,  devoid  of  tech 
nical  verbiage,  are  all  that  are 
nece-^sary  in  selling  Warren  Al- 
ternators. 


We  Guarantee  What  We  Sell 


Sell   What    We    Guarantee 


"^^liENEiC™c]pE 


S&ndusky.  O. 


^^.lOf-^ 


W,    N. 

MATTHEWS 

AND 

BROTHER 


603 

Carieton 
Building 
St,  Louis 


A  Worm's  Eye  View  of 

8TOMBAUCH      GUY      ANCHORS 

THEY  WORM  THEIR  WAY  IN  LIKE  A  CORKSCREW  INTO  A  CORK 


THE 

Works  ^PRiNClPAtOrncE  OR  ANGEB  U  RD,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHTiN THEORY  — -  RIGHTinPRACTIC E  -^  RIGHTmPRICE.      "  •'  ■; 


VfS^Iis^'^'' 


CONTINUOUS  RAIL  JOINT  COMPANY 
OF  AMERICA. 

GENL,  OFFICES :  CENTURY  BLDG..  NEWARK,  N,  J. 

OVER  20,000 
MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 

Bullalo,  19U1 


SrcRLINO    SPECIAL 


DO   YOU? 


BUY.  LAMPS-OR^BUY      CANDLE      POWER 

1R    <^      (THIS  LAMP  I      ^^ 

IS   ^*    (averages!    ^^   ^^ 

THE  STEhLING  electrical  MANUFACTURING  CO. 

NEW    TORN.    M.    V.  WARREN.   O.  CMICAaO.    ILl. 


RfOULAfl       TYPE 


1.KCTRIC      SIOIM 


BESTIN  THE  WORLD 

Write  for  full  parttculars 

Reynolds  Elec.  Flasher  Mfg.  Co. 

221  Ftfth  Ave.,  Chicago. 


NATIONAL  CODE  STANDARD 

"0.  K."  Weatlierprool  lire. 

Slow  -  Burning  Weatherproof 

and  Meal  lire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET.  R.  I.   * 


Crimshaw.  Haven  White  Gore.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manulactnro  Orlmshawand  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 

HDANCHRS-   i         CHICAGO: 

BRANCHES.  ^j92  oespWBffff. 


-  j^^ii^  OFFICE: 

{('f,  116  &  US  Liberty  St..  Nef  «ork. 


BOSTON: 
7  Otis  St, 


SAN  FRANCISCO: 
|3  Second  SV 
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IVAKTEO,  FOR   SAIiE    and 

similar  WAMT  COlyCSOf  advertise- 
ments (50  -words  or  less),  $i.jo  an 
insertion;  additional  -words  jc  each. 
FOSITIOK  ^WABTTED  adz-ertise- 
ments  fjo  zvords  or  less).  -$1.00  an  in- 
sertio7i;  additional  zvords  zc  each. 


POSITION  WANTED. 

Electrical  man  of  eigbt  years'  varied  expe- 
rience, ijood  education  and  references,  open  for 
a  position  in  the  manufacture  of  electrical 
appliances  and  specialties,  or  other  electrical 
work  aloni;  a  special  line.  Western  states  pre- 
ferred. Address  BOX  362.  Western  Electrician. 
510  Marquette  Bldg.,  Chicago. 

WANTED. 

I  have  a  limited  amount  of  money  to  invest  in 
an  Al  specialty  which  can  be  manufactured  at 
small  cost  and  sold  at  a  good  profit.  Willing  to 
take  In  partner  or  buy  outright.  Article  must 
have  merit  to  receire  consideration.  Give  full 
particulars.  Address  BOX  361.  care  Western 
Electrician.  510  Marquette  Bldg.,  Chicago. 


WANTED. 


40  to  50  K.  W.  direct-connected  unit.  Must 
be  standard  make  in  Brst-class  condition  and  a 
barsain  for  spot  cash.  Address.  McGl'IRE  vt 
COBB.  Hotel  Warner,  33d  St.  and  Cottage  Grove 
Ave.,  Chicago. 


FOR  SALE. 

A  completely  equipped  electric  light,  power 
and  heating  plant  in  a  city  of  2,500  inhabi- 
tants. Incorporated  under  the  laws  of  Illinois. 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  in- 
creasing its  list  of  consumers.  Parties  ownlog 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  taking  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  plant  invited  at  any  time.  Address 
BOX  351,  care  Western  Electrician,  510  Mar- 
quette Building,  Chicago.  111. 


For  Sale,  a  Bargain. 

To  a  partv  who  is  in  position  to  take  personal 
charge  of  an  electric  ligni  plant  and  capable  of 
operating  same,  we  will  sell  a  plant  on  good 
paying  basis  for  $1,500  to  $3,000  down  and 
balance  on  Ions  time.  Address.  J.  S.  MAURER 
A  CO..  Monadnbck  Bldg.,  Chicago. 


BIG  BARGAINS-NEW  MOTORS. 

We  oiler  subiect  to  prior  sale  the  following 
new  motors:— One  5-H.  P.  .500-volt.  Milwaukee 
Electric  Co.  Motor.  i>peed.  1.700  RPM,  $108.00: 
one  10-H.  P.  500-volt.  Milwaukee  Electric  Co. 
Motor,  speed.  1,275  RPM,  S172.80:  one  5-H.  P. 
500-vnit,  Milwaukee  Electric  Co.  Motor,  speed, 
1.200  RPM.  .-5139.60;  one  7!^-H.  P.  500-volt, 
Krownlng  Electric  Co.  Jilotor.  speed,  1.575  RPM, 
S133.20:  one2-H.  P.  llO-voit.  Iron  Clad  Mil- 
waukee Motor,  speed,  1.300  RPM.  S80.00:  one 
3-KW.  125-volt.  Iron  Clad  Dvnamo.  compound 
wound.  1.550  RPM.  $111.60.  These  are  all  new 
machines,  complete  with  sliding  base,  bell 
tightener,  automatic  release,  rheostat  and 
pulleys.  THE  WESCO  SUPPLY  CO.,  St.  Louis. 
Mo. 


FOR  SALE. 

ALTERNATORS. 

1.360  K.  \V.  General  Electric  3-phase. 

1-120      ■• 

1-75        "        Westlng^house  2.phase. 

250-VOLT  GENERATORS. 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      •■       Eddy  M.  P. 

125-VOLT  GENERATORS. 

I-I2S  K.  W.  Western  Electric  M.  P. 
Iminedlate  shipment. 

™:gory: 

">■  ELECTRIC  cof 

54-62  S.CLINTON  5T. CHICAGO 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station,  I2th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul.  Minneapolis,  Ashland  and 
Dulutn.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cais  served  a  la  cane. 

For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND.Gen'l  Pass.  Agt., Milwaukee, wrs. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CANAL  STREET,  CHICAGO. 


RCJBBEF^   IVIA.-rS 

FOR    SWITCHBOARDS. 

261  Washingtoo  St.,  NEWARK,  N.  J. 


"The  Natlnn's  pleasure  groundand  san- 
itarium."'—/>at7(f  Bennett  Hill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Adi- 
rondack^ Mountains  are  full  of  fish; 
the  woods  are  inviting,  the  air  is 
filled  with  healtl],  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of 
the  "Four-Track  Series,"  "The  Ad- 
irondack Mountains  and  How  to 
Reach  Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
i'-ls,  General  Passencer  Agent,  Grand 
Central  Mation,  New  York. 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Gommunltles, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R,  R. 


For  full  Informallon  and  descrlptlTc  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner. 

I  Park  Row,  Chicago,  III. 


H 


Secured     quickly    through     Western 
Electrician  "Help  Wanted"  ads. 


The  Bossert  Electric  Gonstruction  Go. 

IWANUFACTURERS  OF 

STEEL,  OUTLET  AND  JUNCTION  BOXES, 
8MnTCHBOAUi>S,   PAJTEL    BOARDS,   SliVITCHES,   ETC 


DIRECT  CONNECTED  RAILWAY  UNITS. 

SuO  Kw.  with  cross-compound  Corliss  engine. 

oUO  Kw.  with  cross-compound   Corliss   engines. 

425  Kw.  with  simple  Corliss   engine. 

425  Kw.  with  simple   Greene   engine. 

4U0  Kw.   with  Russell  four-valve  engines. 

400  Kw.   with  simple   Corliss  engine. 

3l!5  Kw.   with  tandem-compound  engine. 

300  Kw.   with  tandem-compound  engine. 

300  Kw.  with  tandem-compound  engines. 

250  Kw.  with  Westinghouse  compound  engine. 

225  Kw.   with  cross-compound   engine. 

DIRECT  CONNECTED  LIGHTING  AND  POWER  UNITS. 

300  Kw.   60-cycle  two-phase,  with  simple  engine. 

300  Kw.   60-c.vcle  three-phase,   with   simple   engine. 

200  Kw.   eO-cj-cle  three-phase  alternator,  with  simple  engine. 

200  Kw.  2o-cycle  three-phase  alternator,  with  simple  Buckeye  engine. 

150  Kw.  60-c5'cle  single-phase  alternators    with    tandem-compound   engines. 

125  Kw.  125-voIt,  with  simple  engines. 

75  Kw.   250-volt,  with  simple  engine. 

7d  Kw.   125-Tolt,  with  simple  engine. 

tiO  Kw.   125-voIt.  with  simple  engine. 

50  Kw.   125-volt,  with  tandem-compound  engine. 

50  Kw.   125-volt,  with  simple  engine. 

42  Kw.  240-volt,  with  simple  engines. 

25   Kw.   250-volt,   with  simple  engines. 

25  Kw.  125-volt,   with  simple  engine. 

BELT  DRIVEN  ALTERNATORS. 

650  Kw.,  1,800-2.1)00  volts,  2-|'liiise,  133  cycles. 

300  Kw.,  6,000  volts,  S-nhasc,  25  cycles. 

250  Kw.,   10,000  volts,  3-phase,  60  cvcles. 

250  Kw.,  2,200  volts,  single-phase,  133  cvcles. 

200  Kw.,  1,100  volts,  single-phase,  133  cycles. 

ISO  Kw.,  2, .300  volts,  2-phase.  60  cvcles. 

ISO  Kw.,  2,300  volts,  single-phasG,  60  cycles. 

ISO  K-w.,  1,0S0-2,160  volts,  single-phase,  133  cycles. 

150  Kw.,  1,100-2,200  volts.  2-phase,  133  cycles. 

150  Kw.,  2,200  volts.  3-phase,  60  cvcles. 

150  Kw.,   1,100-2,200  volts,  single-phase,  60  cycles. 

150  Kw.,  1,100  volts    single-phase,  133  cycles. 

120  Kw.,   1,040-2,080  volts,  single-phase,  133   cycles. 

120  Kw.,  1,040  volts,  single-phase,  133  cvcles. 

100  Kw.,  2,300  volts,  single-phase,  60  cycles. 

100  Kw.,   1,100  volts,  single-phase,   133  cvcles. 

100  Ivw.,  1,040-2,100  volts,  3-phase,  60  cycles. 

90  Kw.,  2,200  volts,  2-phase,  BO  cycles. 

00  Kw.,  2,200  volts,  single-phase,  60  cvcles. 

75  Kw.,  2.200  volts,  2-phase.  60  cycles. 

75  Kw.,  1,100  volts,  single-phase,  133  cycles. 

00  Kw..  1.100  volts,  single-phase.  133  cycles. 


BELT  DRIVEN  RAILWAY  GENERATORS. 


Kw.  G-pole. 

Kw.  4-pole. 
I  Ivw.  4-pole. 

Kw.  4-pole. 
One  2.'50  Kw.  6-pole. 
Two  200  Kw.  C-pole. 
Three  200  Kw.  4-pole. 


Twn 
Twn 
Foil 
Two 


Two  200  Kw.  bipolar. 
Two  187  Kw.  4-pole. 
Two  150  Kw.  6-pole. 
Two  110  Kw.  4-pole. 
One  110  Kw.  6-pole. 
Three  100  Kw.  4-pole. 
Two  100  Kw.  6-pole. 


ENGINES,   BOILERS,   GENERATORS,    MOTORS,  ARC  LAMPS,  TRANSFORMERS. 


I  I     BROADWAY 


CHAS.  E.  DUSTIN  CO., 


NEW  YORK 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westinghouse,  400  R.  P.  M. 

20  H.  P.  Eddy,  1450  R.  P.  M. 

7H  H.  P.  General  Electric.  900  R.  P.  K 

6  H.  P.  General  Electric,  1820  R.  P.  M, 

5  H.  P.  Paragon,  900  R.  P.  M. 

3)4  H.  P.  Paragon.  lOOOR.  P.  M. 

2  H.  P.  General  Electric,  1025  R.  P.  M 

2  H.  P.  Simpson,  2100  R.  P.  M. 

IV,  H.  P.  General  Electric,  1800  R.  P. 

1  H.  P.  LundeU,  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler.  750. R.  P.  M. 

15  H.  P.  Detroit,  1000  R.  P.  M." 

10  H.  P.  Oeneral  Electric,  1360  R.  P.  M. 

10  H.  P.  Simpson,  2000  H.  P.  M. 

ly,  H.  p.  Crocker-Wheeler,  1575  R.  P.  M. 

7rt  H.  p.  Card,  775  R.  P.  M. 

6  H.  P.  C.  AC,  1030  R.  P.  M. 

6  H.  P.  Westinghouse,  1050  R.  P.  M. 

5  H.  P.  C.  AC.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P.  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  CHICAGO. 


Like  Finding  Monei. 

Save  your  scrap  copper,  brass  and  platinum,  etc.,  and  send  them  to  us.  We  pay  the 
highest  market  prices  for  this  material.     What  have  you? 

We  manufacture  copper  hard  babbitt,  the  best  on  earth  for  electrical  work,  wire  solder,  pig 
ead,  ingot  copper,  spelter,  etc.     It  will  pay  you  to  get  our  prices. 

GREAT  WESTERN  SMELTING  &  REFINING  COMPANY,  CHICAGO. 


FOR  ELECTRICAL  REPAIR  WORK 

Of  All  Kinds,  and  All  Work  Guaranteed,  Address 
MILLER  ELECTRIC  CO.,  Davtnparl.  Iowa.  '        Armature  and  Transformer  Rewinding  Our  Specially. 


CHICAGO   EDISON  COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  Carpenter 

Work  of  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

riRST-CLASS    EQUIPMENT    THROUGHOUT. 


Dynamos  Armatures. 
Motors,  Arc  Lamps, 
Fans,  Instruments. 
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ARNOLD   ELECTRIC 
POWER  STATION  Co. 

Engineers,  Constructors  for  Complete 
Electric  Plajits.     Results  Guaranteed. 


H.  B.  BISHOP. 


E  BASSE. 

BAKER,  W.  E.  &  CO. 

ENGINEERS. 

ELECTRIC  EAILWAYS. 

[27  ■William  St.,  NEW  YORK. 


Byllesby,  H.  M.  &  Co. 

(Incorporated) 

ENGINEERS 

Design,  Conatruct  ard  Ocerate  Railway,  Ught. 

Power  ftud  Hvdraullc  Plants. 

Eiaminatlone  and  Reports. 

NewTorkLireBullding.       -      CHICAGO,  ILL. 


E.  W    Hammer.  H.  J.  Minhlnnick 

i-Ttts.  and  Treas.  Sec.  and  lien'l  Sup't.  | 

General  Engineering 

Cr»        nrMTP        -  Consulting  and 
u. ,     J.  nc    Contracting  Engineers. 
Telephones.EIectricLlght.PowerTransmlaalon  I 

Suite  1112. 185  ADAMS  ST.,  CHICA  GO. 
Long  UiBtanceTelepho-  e  Central  i78. 


I    HORNADAY,  J.  P.  &   Co. 

SUITE  IIOS   TRACTION    BUILDING 

CINCINNATI,  O. 

WATERWORKS.    ELECTBIC   RAILWAY,    LIGHT, 
TRACTION,  INDUSTRIAL  AND  MINERAL 

PROPERTIES  BOUGHT  AND  SOLD 


Robert  W.  Hunt  &  Co. 

ENGINEERS 

1121  The  Rookery,  66  Broadway, 

Chicago.  New  York. 

MonoQgabela  Bank  Bldg.,  Pittsburg. 

Norfollv  House,  Cannon  St.,  London. 


A  WEEKLY 
REPRESENTATION] 

in  this    "Directory"  enables    engi- 
neers to  keep   before  all  possible  I 
customers. 


KOHLER    BROS., 

I  Contracting     Electrical    Engineers, 

Lighting  Power  Railways, 

I8o4-l8o6-i8o8-i8io-l8i3  Fisher  Buildin^ 

CHICAGO. 


RUEBEL  ■  SCHWEDTMANN- 
WELLS, 

CONSDLTING.  MECHANICAL  AND 
ELECTRICAL  ENGINEERS, 

Suite    801    Chemical   Building, 
ST.  LOU16,  U.  8.  A. 


ENGINEERS 

'  Represented  In  this    "Directory"   are 

I  enabled  lo  come  in  touch  with   many 

prospective  customers  who  cannot   be 

reached  through  any  other  source. 


[  Long  Dlfltar'ce  Phone  Central  2il8. 

SCHOTT,  W.  H., 

ENGINEER  AND  CONTRACTOR. 
SPECUt'TlBa—Central  Station  Heating  Plants, 
I  Watet-   WoritB  Steam  Plants,  Electric  Ligbt, 
I  Qaa  and  Street  Railway  Plants. 
1  T220-2I  Marquette  Building,    CHICAGO. 


SQUIRE  ELFXTRIC 

Engineers  and  Contractors 

113  E.  Eighth  St.,  KANSAS  CITY,  MO. 

Consulting,  Designing  and  Supervising 

Engineers. 

Plans  and  Specifications  Furnished. 


STANTON,  LE  ROY  W. 

Consulting  Telephone  Engineer. 
Plans,  Specifloatlons  and  Snperrisloa  9t  lo- 
stallatloQ  of  complete  telephone  plants 
Special  Reports  on  Telephoa« 
Properties  and  Apparatus. 

I  411  Electrical  Bldg.,  Cleveland,  Ohio.  I 


Telephone  Main  3123. 

WILMERDING,  C.  H. 

CONSULTING  ENGINEER 
1100  014  Colony  Bldg.,  CHICAGO. 


TRY    IT.     Keep    y 

name     and  1 
address    in    this    director\ 
where    it    will     be    seen    by  | 
possible  clients. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MEMBERS 

AMERICAN   INSTITUTE  OF    ELECTRICAI.    KNGINEEHS 

AMCniCAN  BOSIETY    OF    MECHANICAL     ENGINEERS 

AMERICAN    SOCIETY    OF   CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON.    WIS. 


ALL 


Live  men  read  the 

WESTERN  ELECTRICIAN 
Each  Week.    Do  You  ? 


■^ 


M.KtCIM    6.  SOH. 
Send  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fof  ElmctricBi  Workarm 
and  LInm  BuUdmrm, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


^ 


The  business  of  the 
Western  Electrician  for  the 


year  1903  was  the  largest 
in  its  history  of  17  years. 
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We^ve  wipeSess  wipes  and 
horseless  oabs, 
Bui  will  we  ever  own 
A  cussless,   waitless,   out- 
of-ordeP'less 
Girlless  telephone  ? 

-LIFE. 


See  us  at  St.  Louis^ 
SECTION  24 

Palace  of  Electricity. 
Thousands  have 
already  declared  the 
Automatic  Tele- 
phone the  wonder 
of  the  fair. 


Automatic 
Electric 
Company 

CHICAGO,  U.S. A. 


We  jQtroduced  successful  4-paf ty  lines 

LEIGH  SELECTIVE  SYSTEM 

Write  for  our  booklet—"  Selective  W." 

^^^^        CENTRAL 
ENERGY 

MAGNETO 

Impedance  Colt  for  Selectlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


SINGLE     AND     POLYPHASE 

TRANSFORMERS 

Elkhart,  Ind. 


KUHLMAN  ELECTRIC  CO. 


The  Electrician  Publishing  C'c,  510  Marquette  Bldg., 
Chicago.  Headquarters  for  all  latest  Electrical  Books. 
Write  for  Catalogue. 


Magnets  and  All  Kinds  of  Coll  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


New  and  Revised  Edition  JUST  ISSUED. 

American  Telephone  Practice 


By  KEMPSTER  B.  MILLER,  M    E. 


OOI«THM«TS. 

Chapter  I — History  and  Principles  of  the  Magneto  Telephone.  II- — History 
and  Principles  of  the  Battery  Transmitter.  III. — The  Telephone  Re- 
ceiver. IV. — Carbon  Transmitters.  V. — Induction  Coils.  VI. — Bat- 
teries. VII. — Calling  Apparatus.  VIII. — The  Automatic  Shunt.  IX. — 
The  Hook  Switch,  and  Circuits  of  a  Telephone.  X. — Commercial  Call- 
ing Apparatus.  XI. — The  Telephone  Relay  or  Repeater.  XII. — Self- 
induction  and  Capacity.  XIII.  —  Telephone  Lines.  XIV. — Simple 
Switchboards  for  Small  Exchanges.  XV, — Listening  and  Ringing  Appa- 
ratus for  Switchboards.  XVI. — Self-Restoring  Switchboard  Drops.  XVII. 
— Complete  Switchboards  for  Small  Exchanges.  XVIII. — Lamp  Signal 
Switchboards.  XIX. —The  Multiple  Switchboard.  XX —Transfer  Sys- 
tems. XXI.  —  Common-Battery  Systems.  XXII.  —  House  Systems. 
XXIII.— Protective  Devices.  XXIV.— Distributing  Boards.  XXV.— Party 
Lines  Non-Seleclive.  XXVI. — Party  Lines.  Step  by  Step  Selective  Sig- 
naling. XXVII. — Selective  Signaling  by  Strength  and  Polarity.  XXVIII. 
— Harmonic  Systems  of  Selective  Signaling.  XXIX. — Wire  forTelephone 
Use.  XXX.— Pole  Line  Construction.  XXXI.— Overhead  Cable  Con- 
struction. XXXII. — Underground  Cable  Construction.  XXXIII. — Test- 
ing. XXXIV. — Automatic  Exchanges.  XXXV.  —  Storage  Batteries. 
XXXVI. — Specifications. 

518  large  octavo  pages,  379  Illus.     Price,  $3.00. 

This  is  the  first  complete  treatise  on  Telephony  in  the 
English  language.  The  author  was  peculiarly  qualified  for  the 
task,  having  been  an  examiner  in  the  U.  S.  Patent  Office  in 
the  telephonic  class,  and  subsequently  as  a  telephone  engineer 
had  a  wide  experience  in  every  branch  of  telephonic  work.  The 
text  is  profusely  illustrated  by  cuts  of  commercial  apparatus 
and  carefully  prepared  diagrams  of  circuits.  No  diagram  is 
given  without  a  full  explanation.  The  apparatus,  circuits  and 
methods  of  the  American  Bell  Telephone  Company  and  of  the 
various  independent  companies  are  fully  described.  The 
apparatus  and  methods  used  in  making  all  of  the  tests  required 
in  commercial  telephone  work  are  fully  treated. 

Copies  of  this  or  any  other  electrical  book  published  sent  prepaid, 
to  any  address  in  t/ie  zvorld,  on  receipt  of  price. 

510  Marquette  Building, 

CHICAOO,  ILLINOIS. 


Electrician  Publishing  Co., 


CHAPMAN 

Lightning  arrester 

I  L  . ,,  FOR 

STELEPHOPiEfliTE&^GRAPH  LIISIES 

MmiNESOxa  ElecthioCo.. 
PiCTENTEP  MARCH  a,  1903, 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoteii  tn  all  branches  of  EDtrlneeriDp  Science, 
llechank'al.  Electrical  and  Civil.  Architecture  and 
Chemistry.  Thorough  Instruction,  practical  work. 
foursea  under  direction  of  specialists.  22d  year.  Send 
f(>r  latidoK.   C.  L, MEES, Pres,.Box  S, Terre  Haute. Ind. 

Book   Orders 

GIVEN   PROMPT  ATTENTION. 

electrician  Publishing  Co., 

Suite  510  Marauette  Bldg..  CHICAGO. 


MOON 

TERMINAL 
HEADS 


METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

4.3-49  So.  Canal  St.,  Chicago 


(i 


TELEPHONE 
TROUBLES 


,.AND., 


HOWTO  FIND  THEM," 


BY 

W.  H.  HYDE  AMD  J.  A,  McMANMAN, 

FORMERLY 

HASKINS'  TELEPHONE 

TROUBLES.  |1 


This  Little  Book  Is  Strictly  Up-To-Date  on  all 
Matters  Pertaining  to  Telephone  Tro  ibles  and 
their  Remedies. 

Sent  Postpaid  for  25c. 

New  (eighth)  edUioa  just  out,  48  pases. 
Many  diagrams  showing  connections.  A  com- 
plete hand-book  for  telephone  inspectors. 

Telephone  exchange  managers  and  employes 
will  And  this  book  a  great  help  In  locating  tele- 
phone troubles  and  remedies  therefor. 


Elecfrlclan  Publishing  Co., 

510  Marquette  Bldo.,  CHicAao. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOB  ANT  9IZEEXCUAN0B  ALL 'VE 
ASK  IS  YOUR  KEQtJEST  FUR  SAMPLE 
AND  QUOTATION.  j 

INTERNATIONAL  TELE.  MFG.  CO. 

Harrisory  and  Clinton.      Chicago,  U.  S.  A.  I 
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KELLOGG 

MAGNETO   SWITCHBOARDS. 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  1,400 
Small    Switchboards, 

Having  75,000 
Lines  in  Actual  Uscm 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreenjand  Congress  Streets, 

CHICAGO. 


Seymour  Building, 
LOS  ANGELES. 


Electric  Bujldlng, 
CLEVELAND. 


Keystone  TelephonegBulldlnff. 
PHILADELPHIA. 


A  PRACTICAL  BOOK 

FOR  PRACTICAL   MEN 

"MODERN  WIRING  DIAGRAMS  AND  DESCRIPTIONS 
FOR  ELECTRICAL  WORKERS." 

By  Henry  C-  Horsimann  aod  Victor  H.  Tousley.  160 
pages,  over  200  illustrations.  Full  leather  binding, 
red  edges.    Pocket  size  4x6.     Price,  net,  $150. 

A  work  that  not  only  tells  you  how  to  do  It,  but  shows  you. 

THIS  BOOK  tells  how  to  wire  for  call  and  alarm  bells.  For  burglar 
and  tire  alarm.  How  to  run  belts  from  dynamo  current.  How  to 
install  and  manage  batteries.  How  to  test  batteries.  How  to  teat  cir- 
cuits. How  to  wire  for  enunclatora;  for  telegraph  and  gas  lighting. 
It  tells  how  to  locate  "trouble  "  and  "  ring  out"  circuits.  It  tells  about 
meters  and  transformers  It  contains  30  diagrams  of  eleetilc  lighting 
circuits  alone.  It  explains  dynamos  and  motors;  alternating  and  di- 
rect current.  It  gives  10  diagrams  of  ground  detectors  alone.  It  gives 
"Compensator"  and  Storage  Battery  installation.  It  gives  simple  and 
expUcit  explanations  of  the  "  Wheatstone  Bridge  "  and  itt  uses  aa  well 
as  volt- meter  and  other  testing.  It  gives  a  new  and  simple  wiring  table, 
covering  all  voltages  and  ail  loBBes  or  distances,  etc.,  etc. 
SENT  PREPAID  ON  RECEIPT  OF   PRICE 


ELECTRICIAN    PUBLISHINC    CO 


10    Marquette  Building,  Chicago 


STROMBERC  -  CARLSON 

GENERATOR  CALL 

VISUAL  SIGNALS 

GIVE   PERFECT  TELEPHONE  SERVICE 


0 .     i    H  1    '-  k 


Parts  of  a  complete  signal  of  the  above  type. 

So  simple,  trouble  is  reduced  to  a  minimum. 
No  parts  of  the  signal  exposed  when  mounted. 
We  can  show  switchboards  of  different  capacities 
equipped  with  this  type  of  signal. 
Printed  matter  mailed  free  upon  request. 

STROMBERG-CARLSON  TEL,  MFG.  CO, 


General  and  Eastern  Sales  OfTlce 

ROCHESTER,  N.  Y. 


Sales  Dept. 

CHICAGO,  ILL. 


PRACTICAL  ELECTRICITY 

PRICE,  $2.00  PREPAID. 

2S7  Pages.      427  Questions  and  Answers.      95  lllustratioas.      20  Tables  [all  that's  requlrtd) 
Size,  6x4%  lacttes.    Fiexibfo  Blading.    Set  ia  a  good,  readable  size  type 

rs  a  SCHOOL  for  the  beginner  and  a  VALUABLE  REFERENCE  Iot  the  Electrical  Engineer.If  you, 

'■  are  willing  to  study  carefully  the  nineteen  chapters,  and  work  out  correctly  the  answers  to  the 
427  questions  yourself,  and  only  refer  to  answers  given  In  back  of  book  to  ve^rify  yourown 
answers,  you  (whether  you  are  the  college  student,  the  ambitious  young  man,  the  stationary 
engineer,  the  raotorman,  or  anyone  else  whom  the  study  of  electricity  would  benefit)  will  have 
a  knowledge  of  electricity  which  you  could  not  acquire  from  any  other  eource  for  ten  ttimes  the 
cost  of  this  little  book. 


Chapter. 
I— Wiring. 

II— Electric  Batteries,  Electric  Plating. 
Ill— Magnetism. 
IV— The  Magnetic  Circuit. 
V— Magnetic  Traction. 
VI— Magnetic  Leakage. 
Vir— Energy    In    Electric   Circuit. 
VIII— Calculation  of  Size  of  Wire  for  Mag- 
netizing Colls. 
IX— Calculation  of  EMF's  In  Electric  Ma- 
chines. 
S— Counter  EMF. 


Chapter. 

XI— Hysteresis  and  Eddy  Currents. 

XII— Armature  Reaction. 

XIII— Sparking. 

XIV— Winding  of  Dynamos  and  Motors, 

XV— Proper  Method  of  Connecting  Dyna- 
mos and  Motors— Self  Excitation. 

XVI— Diseases  of  Dynamos  and  Motors, 
Their  Symptoms  and  How  to  Cure 
Them. 

XVII— Arc  and  Incandescent   Lamps. 

XVIII— Measuring  Instruments. 

XIX— AJternatIng  Current. 


ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg.,  Chicago. 


IMPORTANT  TELEPHONE  BOOKS. 


THE  TELEPHONE  HANDBOOK.  By  Herbert  Laws 
Webb.    16mo,  150  pp.    Price  $1.00. 

This  handbook  is  a  reliable  treatise  on  telephony,  and 
a  practic-al  book  on  telephone  working  and  managentent, 
based  entirely  on  standard  American  practice.  It  is  ex- 
tremely useful  to  teleplione  inspectors  and   operators. 

AMERICAN  TELEPHONE  PRACTICE.  By  Kempster 
B.  Miller,  M.  E.    510  pp.    3S0  illustrations.    Price  $3.00. 

This  is  the  first  complete  treatise  on  telephony  in  the 
English  language.  The  text  is  profusely  illustrated  by 
cuts  of  commercial  apparatus  and  carefully  prepared 
diagrams  of  circuits.  No  diagram  is  given  without  a  full 
explanation.  The  apparatus,  circuits  and  methods  of 
the  American  Bell  Telephone  Company  and  of  the  vu- 
."^ous  independent  companies  are  fully  descril>ed.  The 
appavsTtis  ::i}<l  methods  used  in  making  ail  of  the  tests 
required  in  commercial   telephone   work  are  fully   treated. 

THE  INSPECTOR  AND  TROUBLE  MAN.  By  A,  E. 
Dobbs.    106  pp.    Price  Sl.OO. 

A  practical  book,  written  in  plain  language.  Full  of 
information  and  diagrams  for  the  operator,  exchange 
manager,  inspector,  trouble  man  and  lineman.  A  com- 
plete description  of  telephones,  how  to  find  .and  remedy 
their  troubles,  together  with  working  plans  for  exchange 
construction,  complete  wMth  diagraiis  of  all  up-to-date 
telephones  and  switchboards. 


A,  B,  C,  OF  THE  TELEPHONE.  By  J.  E.  Homans. 
A.  M.    352  pp.    269  illustrations.    Price  $1.00. 

Owing  to  the  demand  for  a  comprehensive  book  giving 
a  clear,  terse  Idea  of  the  principles  governing  the  con- 
struction, iostallation,  care  and  management  of  tele- 
phones and  their  appliances,  this  book  hns  been  com- 
piled. It  has  been  the  aim  of  the  author  lo  make  this 
the  most  complete  elementary  book  on  tV— •'  subject  for 
the  practical  electrician,  wireman,  liijlnan  and  en* 
gineer,  and  it  is  written  in  a  clear  and  careful  style. 

THE  PRACTICAL  TELEPHONE  HANDBOOK.  By 
Joseph  Poole,  A.  J.  E.  E.  Second  edition,  revised  and 
enlarged.    360   pp.    2S8   illustrations.    Price  $1.50. 

In  this  work  the  writer  has  endeavored  to  produce  a 
manual  of  moderate  size  and  cost,  but  thoroughly  prac- 
tical, and  detailing,  as  far  as  space  will  allow,  the  most 
recent  methods  of  telephone  working.  While  the  re- 
quirements of  telephone  employes  have  been  kept  con- 
stantly in  view  it  is  fully  intended  also  that  the  book  shall 
be  of  service  as  a  source  of  information  on  telephonic 
matters  to  users  of  the  telephone  and  to  the  public  gen- 
erally. 

PRACTICAL  FEATURES  OF  TELEPHONE  WORK. 
By  A.    E.    Dobbs.    134  pp.    Price  75  cents. 

A  simple,  plain-speaking  handbook  for  the  practical 
telephone  man. 


TELEPHONE  TROUBLES  AND  HOW  TO  FINI- 
THEM.  A  complete  handbook  for  telephone  inspectors. 
By  W.  Hyde  and  J.  H.  McManman,  edited  by  Prof.  C.  H. 
Haskins.    Eighth    edition.    16mo.    4S   pp.    Price   25 "  cents. 

This  little  volume  is  an  extremely  practical  work  for 
telephone  employes,  written  in  a  popular  style  and  devoid, 
of  technicalities. 

TELEPHONE  LINES  AND  THEIR  PROPERTIES. 
Bv  Wm.  J.  Hopkins.  Sixth  edition.  272  pp.  Illustrated. 
Price  $1.50. 

A  MANUAL  OF  TELEPHONY.  A  new  and  large  edi- 
tion. By  W.  H.  Preece.  F.  R.  S.,  and  A.  J.  Stobbs.  508 
pp.    333  illustrations.    Price  $4.50. 

TELEPHONES,  THEIR  CONSTRUCTION  AND  FIT- 
TING. A  Practical  Marwial  on  the  Fitting  Up  and  Main- 
tenance of  Telephone  and  Auxiliary  Apparatus.  By  F.  C. 
Allsop.     191  pp.     16S  illustrations.     Price  11.25. 

PATENTED  TELEPHONY.  A  Review-  of  the  Patents  Per- 
taining to  Telephones  and  Telephonic  Apparatus.  Published 
by  the  American  Electrical  Engineering  Association,  Cloth 
bound;  fully  illustrated.    Price,  $1.50. 

THE  ELECTRIC  TELEPHONE.  By  E.  J.  Houston.  Ph.  D., 
and  A.  E.  Kennelly,  Sc.  D. ;  12mo,  cloth,  422  pp.,  142  illustra- 
tions.   Price  SIOO.  ^ 

HOW  TO  MAKE  AND  USE  THE  TELEPHONE.  By  Geo.  H. 
Car.v.    136  pp.;  Illustrated.    Pric&$1.00, 


The  Above,  or  Any  Other  Electrical  Work  Published,  Sent  on  Receipt  of  Price. 

ELECTRICIAN    PUBLISHING   CO..  510   MARQUETTE    BLDC.  CHICAGO. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


C.n.NA^DRC 


SUITE    IZOE  TRIBUNE  BLOG.  CHICAGO. 


■^  YARDS 

f  K05S    MICH. 
L'  ANSE 
MUNISING      ■' 

ONTONAGON 
WAGNtR.WlS 
PESHTIGO      ■' 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OVR.    MOTTO    IS; 
Prompt  Shipment       Quality       Satlsfaotlon       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO,  WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,   MICH. 

Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  yeara 


TIES. 


yp^ifwwf  *^^*i 


CEDAR  POLES 

THE 

VateniinC'Ctark  Co. 

234    la    Sallo    Stroet,    OHIOAOO 

YARDSi 
WrHH>iMiln0>  Mleh.     i     Orman  Bmy,   Wlm.     i     M»w  London,   Wla, 


■  ilfc^M 


i^^M 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLE  DEALERS  ADVERTISIMu 
IN  THE  WESTERN  ELEC- 
TRICIAN OBTAIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


-PHE  TELEF'HONR  HAND-BOOK 

NEW  AND  REVISED  EDITION,  WITH  A  NEW  CHAPTER  ON  ''RECENT  PROGRESS,"  BRINGING  THE  BOOK  UP  10  DATE. 

BY    HERBERT    LAWS    WEBB, 

Zfember  of  the  American  Institute  -</  Electrical  Engineers,  and  of  the  Irtfitution  of  Electrical  Engineers.  London.    Author  of  "A  Practical  Guide  to  the 
Testing  of  Inftulated  Wires  and  Cables."    Joint  Author  of  "Electricity  in  Daily  Life." 

I60  Pases,  133   lllus-tra-tions,  Clo-thk,  IH^rftd-Boolc  Size,  l^rice  $I.OO. 

Extract  truja.  Preface.— "This  little  book  has  no  pretension  to  be  considered  a  complete  treatise  on  telephony  as  it  exists  In  America.  The  time  for  such  a  work  is  not  yet  come.  But  li  Is 
felt  that  there  is  a  demand  for  a  practical  book  on  telephone  working  and  management. and  the  TELEPHONE  HAND-BOOK,  is  an  attempt  at  meeting  that  demand.  Wltb  the  exception  of  a  few 
chapters  dealing  with  certain  forms  of  transmitters  and  receivers  used  In  Europe,  which  a  e  given  Tor  the  informailon  of  those  who  may  wish  to  engage  In  the  manufacture  of  telephones,  the 
book  ts  based  entirely  on  standard  American  practice;  and  most  of  the  material,  apparatus  and  methods  described  are  peculiar  to  or  have  originated  in  this  country." 

No  pains  have  been  spared  to  make  It  the  best  book  of  Us  kind.      It  is  right  up  to  date,  intensely  practical,  and  so  plain  and  clear  In  Us  language  that 
everything  regarding  telephone  work  and  management.    It  conforms  in  size  and  style  to  our  other  Hand- Books  which  have  been  so  favorably  received  by 

OONTENTS 


anyone  can  understand  and  learn  from  It 
the  entire  electrical  fraternity. 


BHAPTER 


The  Invention  of  the  Telephone. 

Souna    Waves.    Articulate    Speech 

Electric  Telephony.  The  Bell  Tele- 
phone. 

The  Microphone. 

Current  Induction.  Electromagnetic 
Induction. 

The  Induction  CoH:  Its  Use  In  the 
Telephone    Transmitter. 

The  Complete  Telephone  Circuit. 

Magnet   Telephones. 

The   Bell   Telephone   Receiver. 

Other  forms  of  Magnet  Telephones. 

The  Gower,  Ader  and  D'Arsonval  Re- 
ceivers,  Mercadler's   El-Telephone. 

The  Siemens,  Kotyra.  Neumayer  and 
Bbttcher    Receivers. 


CHAPTER  13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

25. 
28. 
27. 


Carbon   Transmitters. 

The    Blake    Transmitter. 

The    Long    Distance    Transmitter. 

The    Solid-back    Transmitter. 

The    Berliner    Transmitter. 

The   Cuttriss    Trausmltter. 

Various    European    Transmitters. 

The  Efficiency  of  Carbon  Transmit- 
ters, 

Batteries   for  Telephone  "Work. 

Open   Circuit   Batteries. 

Closed    Circuit    Batteries. 

The  Practical  Management  of  Bat- 
teries. 

Magneto    Bell. 

Automatic  Switches. 

Telephone    Line    Construction. 


CHAPTER  28. 

29. 
30. 
31. 


PmbUibed  and  for  iiaie  by  ELECTRICIAN  PUBLISHING  CO.,  5IO  Marquette  Bulldingp  bnicaeo 


Metallic  Circuit. 

Underground    Wires 

Lightning    Arresters. 

Inside   Wiring. 

Installatiop  of  Tp'<;phone  Instru- 
ments. 

Inspect'^jn  and  Maintenance. 

The  Condenser:  Its  Use  In  Telephony. 

Ele'^Lroms^jUt'tlc   Retardation. 

F-AChange   Working. 

ymall    Exchanges. 

Party  Lines:  The  Bridging  Bell. 

Long    Distance    Telephony, 

Duplex    Telephony. 

Simultaneous  Telegraphy  and  Teleph- 
ony. 

Recent    Progress.     Appendix. 
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YARDS  -  A£tV  OULUTH.MINM.-  rLOODWOOO,  MINN.  -  WEU.ERS.MINM. 

That  Cheaper  Tie  that  we  have  been  talking  about  is  just  the 
same  quality  as  the  "Steam"  size.     The  only  difference  is  the  size. 

Further  particulars  and  delivered  price  for  immediate  shipment, 
on  request. 

MALTBY  LUMBER  COMPANY,  509  Phenix  Block,  Bay  City,  Michigan 

PITTSBURG  AGENTS:    Tipper  <&.  Patton,  509  Bessemer  BIdg. 

CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

If  you  want  a  telegraph  pole  that  will  outlast  any  two  cedar  poles, 

get  the  above.     No  decay.     No  dry  rot.     Nothing  to  give  way.    Test 
poles  sound  after  thirty  years.    Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

A.    BUSHIMEI^I-.                  ^A^Nli^/^rA^'  MO. 

SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  length.  Also  ALL  HEART 
cross  ties,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly.  R.  R.  Akerb,  Manager' 


LEWIS   LUMBER  ®.  MFG.  CO., 


Ho.ttIesb\irg,  MJss. 


MICHIGAN 


rXEDARPOLES 

All  Lengths  ANo  SIZES 


WESTERN 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 

YARDS-  i  'DAHO. 

'  MOMTAMA. 

WESTERN  LUMBER  &  POLE  CO.,     -     Malii  Office,  DENVER,  COLO. 


?eoAR  potei 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLDG.CmICAQO 

EieUT    DISTRIBUTINQ     YARDS 


iiiiMiiiiuJni^iyuu,yi!;n 


WHITE    CEDAR    POLES 

Don't  forget  our  MlnneBOia  Transfer  Yard— midway  between  St.  Pauland  Mirne- 
apollB,  where  we  load  in  forty-eight  hours  from  the  time  we  have  your  order. 

DAf^P    Ai     Ull    I       i^f\         1003  Lumber  Exchange, 
i^AUt     PL     MILL     LrU,        MINNEAPOLIS,  MINN. 


IPj^iJulUMt^  (VA/wJ^Xot^  §M>(ywvftV  ^MfW  €dC      ^jMfhMAMf  ftMyV{WoWtU^»:    S>Ae^iXA(voJb<v,'Vi^XcL. 


WHITE  CEDAR  POLES' 
Hall  L.Brooks 

TOMAHAWKjWIS. 


TIES       POLES      TIES 


ELMOBEFOWLERJACOBSC? 


POLES       TIES 


P 
O 
L 
E 
POLES 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

6  lOXhamber  of  Commerce,  Chicago,  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (or  Delivered  Pnces. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  alwaya. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


.MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicago. 


WESTERN    ELECtftlClAN 


June  II,  J904 


VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  Hineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


DEIARBORN     DRCJO    &    OMEIINAIO Al-    XAAORKS, 


120  LIBERTY  STREET    NEW  YORK. 


IB  BRANCH  OFFICES  IN  U.  S. 


27-34  RIALTO  BUILDING,  CHICAGO. 


Dixon's 

GrapHite  Pipe 

Joint  Compound 


Makes  the  tightest  joints  that 
remain  free  from  rust  and 
come  apart  easily  at  any  time. 

Write  for  Booklet  J25Dand  a  sample. 


JOSEPH    DIXOX   CRUCIBLE   CO..  JERSEY   tlTV.  X.  J. 


REG-TRADEMARKS.  JHE  RHOSPHOR  BRONZE  SMELTINGCO.IIMITED, 

2200  WASHINGTON  AVE.,PH1LADELPHIA. 

"ElEPHANT  BRAND  PHOSPHOR-BRONZE' 
•     ING0TS,CASTING5,WIRE,R0DS,SHEETS,ETC. 

—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 
'^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH   QAS  OR  GiSOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

It  ■will  produce  as  good  a  com- 
mercial light  as  tbai  of  an  auto- 
matic steam  engine,  either  halted 
or  direct-connected  generator. 
Simple.  Economical  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

-    .  .  CHICAaOHEIQHTS,  ill. 

AGE^•O^F:s  : 
301  Flshar  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building,  Pittsburg. 
MacEay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St..  Boston. 

Strong,  CarllsU  ,V:  Hammond  Co..  Cleveland. 


Gas   and 

Gasoline 
Engines 


are    strong    and  simple 
in  construction.       Parts 
are     few     and    easily    understood. 
Olds   engines,  can  be  readily  oper- 
ated  by  any  man    of  ordinary   in- 
telligence-without  previous  e.xperience.     Repairs,  thotigh 
seldom  necessary,  can  be  quickly  and  economically  made. 
Stationary  Engines         •         -        2  to  100  H.  P. 
Porta.ble  Engines        -        -  8  to     18  H.  P. 

For  complete  information  and  new  illustrated  catalog;  write 

OLDS  GASOLINE  ENGINE  WORKS. 

252  R-iver   Street.,  -  -  La.nsing,  Mich. 


THE  WILLIAM  TOD  CO. 


builders  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

.__.,_, pol  New  York,  George  F.  Woolston,  29  Broadway. 

Hi..E.ni.its^  Birmingham,  Ala.,  W.  H.    Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works: 
YOUNCSTOWN,  OHIO. 


EFFREYS^  DREDGES 


FOR  CAfALOGUE, 


THEJEFFREYMFG.CO.I 
COLUMBUS,  OHIO. 


THETELEPHONE  HAND-BOOK 

liY 

HERBERT  LAWS  WEBB. 

Price  $1.00. 

A  complete  and  practical  work  in 
handy  pocket  size. 

PCBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building.  Chicago. 


HAWKINS' 


NEW  CATECHISM 
OF  ELECTRICITY. 


chine  are 

In  the 

raaclilnes 


Plan  of  the  Work,  Contents,  Etc. 

The  Now  Catechism  of  Electricity  will  be  foiiiid  to  be 
surprlsintly  plain,  and  free  from  useless  and  ambiguous 
terms.    Tne  plan  upon  which  It  iss  arranged  is  uni(|ue. 

The  bookis,  Jirst  oCall,  intended  to  be  plain  and  In- 
structive; some  300  IHustrations  have  been  Introduced, 
so  that  the  mere  pictures  will  afford  almost  a  knowledge 
->(  ihf  viii.i.Tts. 

It  is  a  srli.ioi  book  from  the  manner  In  which  it  pro- 
r.-tils  innji  the  slm^ile  facts  to  the  abstract  prinel))les 
wlikhthe  facts  Indicate;  it  is  also  a  book  of  releniH'c 
tlirtuigh  the  index  of  seventeen  double  columns  oi  inie 
(\  pf  pages;  by  means  of  this  Index  a  tho\isand  itLins  ot 
l-rai'iii-ai  Impbriancc  are  atonce  available. 

It  is  an  up-todaie  work,  which  has  cost  a  large  outlay 
of  capital  and  time,  and,  in  short,  itlsdoubtlul  if  any 
more  attractive  book  has  ever  been  Issued— or  one  more' 
useful. 

The  subjects  treated  upon  are  as  fo'lows:  Dedication 
to  Thomas  A.  Edison,  witli  engraving  of  Mr.  Edlsom;, 
i'refarc  aiKl  Introduction;  Katureaud  Source  of  Klec- 
trii-itv  ami  Magnetism. 

Ilii:-  I>\iiaiiu>;  Conductors  and  Kon-Conductors:  SjTii- 
Ixtls.  ablin\  iatioDS  and  definitions  relating  to  electric- 
itv;  Parts  of  the  Dynamo;  The  Motor;  The  Care  and 
iianagement  of  the  Dynamo  and  Motor. 

Electric  Lighting;  Wiring;  The  rules  and  require- 
ments of  tlie  National  lioard  of  Underwriters  in  full; 
Electrical  Measurements. 

The  Electric  Hallway;  Line  Work;  Instruction  and 
Cautions  for  Linemen  and  Uie  Dynamo  Room:  Storage 
Batteries;  Care  and  Management  of  the  Street  Car 
Motor:  Electro  Plating. 

The  Telei)hone  and  Telegraph;  The  Electric  Elevator; 
Accidents  and  Emergencies,  etc..  etc. 

The  full  one-third  part  of  the  wliole  work  has  been 
devoted  to  the  explanation  and  illustrations  of  the  dy- 
namo, and  particular  directions  relating  to  its  care  and 
management;— all  the  directions  are  eiven  in  the  slm- 
PRICE  $2.00.  plest  and  most  kindly  way  to  assist  rather  than  confuse 
_  the  learner.    The  names  of  the  various  parts  of  the  ma- 

tl.-u  giveu  with  pictorial  ilhistrattcns  of  the  same. 

Catechism  no  less  than  2r,  fiilt  p;ico  illustrations  have  been  given  of  the  various  dynamo 
made  In  dllTerent  parts  of  the  coutitry,  and  an  equal  number  of  part  page  illustrations. 


ELECTRICIAN  PUBLISHING  CO..  510  Marquette  BIdg.;  CHICAGO. 


SAMSON  TURBINE 

The  illustration  showii  tie  ]arge,NIAGARA  design.  HORIZONTAL  SHAFT  TURBINES  recently  Installed  by  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO..  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  englueers  developed  as  follows:— 
Head.  Gateagc,      ,    _    _.        ..f   Speed.  B.  P.  '  Generator  Effcy.  TurblneEftcy. 


213  ft V..... ,; ....257  r.  p.  : 

213  ft 9i .;r". ....;.. 257  r.  p.  : 

213'ft. Full .'^^..>. 257r.  p. 


.1760 35!t 730* 

.3000 85* S56* 

.3500 95,* 815* 


Thpae  results  bave  never  been  equaled  by  any  turbine  of  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEADS, 
test-was  made  after  turbines  were  installed  to  position,  direct  coupled  tO'  Generators.  Francis'  weirs  and  formulae  for  discbarge 


...  coupled  t-  

These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 


w^g  used.    The  original  test  reports  on  file  at  otir  ofllces. 

"  WRITE    DEPT.    D    FOR    CATALOG. 

JAMES^LEFFEL    Sl    C0.>         sprincpield,  ohio,  u.  s.  a. 


June  ii.   1904 
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The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

Mailed  anywhere  on    riVjC     nni    1    AP 
receipt  ol  price  .  .  .    UHE     Uv/L/L/i\I\. 


I 


No   technicalities. 


Substantially  bound    in  cloth. 


I 

» 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


SOMETHING  NEW 

IN     lyiETTEJRS 

An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coil.  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive  means   yet    devised   and  is  absolutely   permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO., 


LA  FAYETTE,  INO.,  U.  S.  A. 


WESTERN     ELECTRICIAN 


June   11.   igo4 


aW^-.- 


ity  Sign  Flasher 


It  will  be  difficult  to 
find  an  article  more 
profitable  Ito  handle 
than  our  Flasher,  for 
Good  Advertising 
purposes. 

Send    tor    llulltlin    i,.j\V. 

The  R  Bi^sell  Comt»4ny 

Mauufaclurers  ami  .Jobbers  <if 

KLEt'TRiCAiy  <;"<>n« 

220-538-330  HURON  STKKET 

T..i,Eno,  O. 


(be«  WtiStern  Electrician.  Mn.v  ■^'itli,  r.'Ot.) 


WIRES  ^GABLES 

HIGH-GRADE.  RUBBER-COVERED,  WEATHER-PROOP 

^^AGNET,  Office,  AtrNimciATOE  Wire. 

HAZARD  MANUFACTURING  CO., 

GeNEiIAL.OfPICE  AND  WOBKS,  NeW  YOKK  OFFICE,  CHICAGO  OFFICE. 

w  ilkesbavre,  Pa.  SODevSt.        71  and  73  West  AdamsSt 

VULCANIZED  FIBRE 

Higliest  grades  for  electrical  iosulalion  aod  mechanical  purposes,  io  sheeti, 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Del. 

KARTAYERT. 

HARD  AtJD  FLEXIBLE  FIBER  IN  SHEETS,  RODS  AND  TUBINQ, 

For  Electrlca.'  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washen 
and  Packings.    Patent  Insulating  Cleats. 


MANOTAOTCRED  BT 


STuMvANT 
COMPANY 


^Black  Diamond  File  Works  ^ 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


«t«JOS>S  Aaai  6DN  SAI,E  IS!   EVERY  l^EADrKO  BARDWAJCG 
STORE  II«  TKE  rSITJEiS  STATES  AIKD  CA2SADA. 


i.  iAl?HETT  COMPANY, 

PHILAB£J.PHIA,    PA. 


THE  KARTAVERT  MANUFACTURING  CO.  Wilmington.  D|L 


Bullock  Electric  Manufacturlog  Company 


CINCINNATI,  OHIO,  U.  S.  A. 


Kadial  Urill  UnVen  by  UuUuck  Type  "iN"  Alw.i 


The  Bullock  Multiple  Voltage  System 
provides  the  only  successful  means  of 
controlling  the  speed  of  motors  driving 
machinery  which  requires  variable  speeds 


HfPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 


SAMPLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO    TRY    THEM. 

HIPWELL  MNFC.  CO. 

ALLEGHENY,      PA. 


70l.  niI7.    $3.00  Per  AiiuiT 


Copyright,  1903.  by  Electriciaa 
Publishing  Company,  Cbicago. 


SIMPLEX 


CHICAGO,  JDNE  18, 1904. 


Entered  at  Cbicago  PostoQlce  as 
mail  matter  of  the  eecond  class. 


10  Geits  t  Copy.       M,  25. 


INSULATED 
WIRES  AND  CABLES. 


RUBBER  COVERED,  WEATHERPROOF.  UNDERGROUND  AND  SUBIWARtNE. 

""R.^HusbN"""'      The  Simp/ex  Electrical  Co., 

.  Monadnock  Block,  CHICAGO.  I  I  O  State  Street,  BOSTON,  MASS. 


;lom/> 


1889— Paris  Kxposition, 
SEedal  for  Bultber  Insulation. 

1893— World's  Fair, 
Medal  for  Bnbber  Insulation. 


TKE  STAJiDABB  FOB 

BVBBEB  IKSUIiATIOK. 

Sole  Manufacturers  of 

"If^^'-  Wires. 


Okonite  Wires,  Okonite  Tape,  Manson  Tape,  Candee 
THE  OKONITE  CO.,  Ltd 

H.'Kt  chSeJIr'. }  «»">9"»-        253  Broadway,  Hew  York. 


Geo.T.  Manson, Gan'l  Supt, 
W.  H.  Hodclns,  Secy. 


INDIANA  RUBBER  AMD  INSULATED  WIRE  00., 

MANUFACTURERS  OF 

Paranite  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 

TELEPHONE,  TELBORAPH  AND  FIRE  ALARM  CABLES. 

All  Wires  are  tested  at  Factory,  JOSESBOBO,  IKOt 


National 

India 
Rubber  Co.'H 

RUBBER  COVERED 
OFFICE  AND  FACTORY:  BRISTOL.  R.  I. 


TRADK  ■!»« 


CRESCENT  RUBBER  INSULATEU 
WIRES  AND  CABLES 

Natloiutl  Code  tltandard. 
CRESCENT  INSULATED  WIRE  AND  CABLE  CO., 

e3"§ARCLAv'sJ"iEt.  "*'■>  OKic*  ^''  ''actory.  TRENTON,  M.  ft, 


IM 


\A/IRES 


"Climax" 

For  Hisb-reBistance  Work. 


^'Advance'' 

For  Measurlns  Instruments. 


SPECIAL   ALLOYS    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark).  N,  J. 


BEST  IN  THE  WORLD 

"Write  for  lull  particulars 

Reynolds  Etec.  Flasher  Mfg.  Co- 

221  Fifth  Ave.,  Chicago. 


The  Rose  POLYTECHNIC  INSTITUTE 

Tievoted  to  all  branches  of  EnelneeriaR  Science, 
Uechanical,  Electrical  and  CivH.  Architecture  and 
Ohemitttry.  Thorough  Infitructlon.  practical  work. 
Couraea  under  direct  Ion  of  specialists.  22d  yea'.  Send 
for  catalog.  C.  L.  MEES,  Pre3.,Box  S,  Terre  Haute,  Ind. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  ligbte  ON  and  OFF  at  such  hours 
as  the  user  desires  with  no  further 
attention  than  the  weelily  winding. 
Approved    Mechaolcilly    as    well    as  Electrically 


Showing  double  doors.  Seth  Thomas  eight-day 
movement,  auxiliary  c«t-out,  auxiliary  hand- 
trip,  and  switch  indicator. 

For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  hall  lights,  motors,  batter- 
ies, burglar  alarms.  ::  10,  20,  35  and  50 
Amperes.  260  Volts.  1,  2  and  3  Poles. 
Coosnlt  us  regardlflE  any  reqalremeolB 

SEND    FOR     CATALOGUE 

Tlie  Hartford  Time  Switcli  Co. 

440  Asylum  St.,  HARTFORD,  CONN.,  U.S.A. 

New  York  City : 

A.  Ball  Berry,  97-9!l-101  Warren  Street 

Lendon,  Eogland ; 

Verityi,  Ltd.,  31,  King  Street,  CoyenI  Garden,  S.  W. 


Actual  Size.    Patented. 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.         MADE  OF  HARD  RUBBER. 
No  Slip,  No  Abrasion,  No  Removing  socl<et,  Easiiy  attaciied 
Price  $4.00  Per  Hundred.    Liberal  Discount  to  the  Trade. 

Sample  Free. 
J.  H.  SEAMAN,  175  Dearborn  St.,  Chicago 


ESTABLISHED 


18    9  4 

AMERIOAN  ELEOTRIOAL  HEATER  00. 

DETROIT,    MICH. 


SINGLE     AND    POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO.,         -        -  Elkhart,  Ind. 


THOUSANDS  IN  USE. 

Motors,  Vi  h.  p.  to  100  h.  p. 

Dynamos.  1  k.  w.  to  75  k.  w. 

Hlgbest  Quality.      RealDaabl.  Prise. 

THE  HOBART  ELECTRIC  MFG.CO. 

Tr.OY,  OHIO. 


'  ii 


s 


SEOIMUU 

CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Cbelsea,  Mass..  New  York,  Chicago,  Sao  Francisco, 


NEW  PRICES 

New  net  prices  on  all  cood*  contained  la 
our  SSO-psffe  catalogue  No.  14.    Send  far  tt. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 

New  York  Chicago 


\Kf.    D.    PAIIMX, 

A  PERMANENT  IN5ULATINQ  PROTECTION  FOR  WOOD  OR  METAL. 
A  quick  drying,  moisture-proofing,  black  paint.  An  elastic  anti-rust  coat- 
ing.   A  jet  black  finishing  paint,  efficient  and  not  expensive. 

Write  (or  "Data  on  Inaulatlng  Material!." 


DIELEOTRIO  MANUFACTURING  CO., 


SAINT  LOUIS. 


I-T-E 

CIRCUIT  BREAKERS 

CUTTER  ELECTRICAL  CO.,     PHILADELPHIA 


WESTIIN  ElBcMcal  IngWnmBnt  Co., 

"^^^W  Waverly  Park,    NEWARK,    N.J. 

"ROUND  PATTERN/* 

Type  F. 

Voltmeters  and 

Ammeters. 

These  Instruments  are  particularly 
suitable  for  Isolated  Plants  and  Feeder 
Circuits  in  Railway  and  Power  Plants 
Voltmeters  in  ranges  from  3  to  750  volts. 
Ammeters  in  ranges  from  i  to  2,500  amp. 
All  Weston  Instruments  are  unsurpassed 
in  excellence  of  workmanship,  in  accu- 
racy and  economy  of  operation. 

BERLIN— European  Weston  Electrical  Instru- 
ment Co..  Ritterstrasse  No.  88- 
X.0NDON— EUloit  Bros.,  Century  "Works,  Lewis- 
ham. 
..»»«.»H  j>^tt^^n  v«itm«tfir  Pakib.  Pranc»— E.  H.  Cadlot.  12 RueSt.  Georges 

"Bound  Pattern    Voltmeter,         ^^^  York  Offlce-74  Cortlandt  St. 


Henry  Newgard  &  Co. 

ELECTRICAL  CONSTRUCTION 


Power  and  Li^ht  Plants. 

Switchboards  and  Panel  Boards. 


87  Flf=TH  AVENUE. 

CHICAGO,  ILLINOIS. 


WESTERN    ELECTRICIAN 
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.v^.^O^ 
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TheElectrig  Storage  BatteryGo. 


MANUFACTURER     OF    THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PKICC    LISTS   AND    DESCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES: 


Philadelphia, 
Allegheny  Ave. 

and  19th  St. 


New  Yoek, 
100  Broadway, 


Boston, 
60  State  St. 


Chicago.  St.  Louib.  San  Fkancisco,         Cleveland,  Canada,  Havana,  Cuba, 

Marquette  Bldg.         Wainwrlght  Bldg.  RlaltoBldg.  Citizens  Bldg.  Canadian  General  G.F.Greenwood,  Manager 

Electric  Co..  Lid.  Toronto  34  Empedrado  St. 


Fessenden  Wireless  Telegraph  System 

THE  NATIONAL  ELEC- 
TRIC SIGNALLING  CO. 

As  the  result  of  five  years' experimental  work,  including  a  working  test  of  a  full  year, 
this  system  is  now  put  on  the  market  as  being  equal  as  regards  speed  and  reliability  to  man- 
ually operated  wire  lines,  and  superior  a>5  regards  first  cost  and  maintenance 

This  system  uses  no  coherer,  the  receiver  consisting  of  a  minute  cviinder  of  liquid 
whose  resistance  is  lowered  by  the  heating  effect  of  the  electric  waves.'  As  it  is  apnroxi- 
mately  twenty-five  to  fifty  times  as  sensitive  as  the  Solari  coherer,  and  is  admirably  adapted 
to  sharp  tuning,  much  less  energy  is  needed  for  a  given  distance,  anddifficuliies  from  atmos- 
pheric disturbances  and  inierference  can  be  overcome. 

This  system  does  not  infringe  the  patents  of  any  other  company  and  the  operation  of 
the  apparatus  Is  guaranteed. 

Telegraphic  sets  for  working  up  to  150  miles  over  land  or  up  to  350  miles  over  sea  are 
now  standardized  and  can  be  supplied  from  stock  or  on  short  notice.  Sets  for  working  over 
longer  distances  supplied  at  short  notice.  Sets  can  be  tested  by  purchaser  before  rteliTery 
between  the  company  test  stations,  approximately  ninety  miles  over  land,  or  betiveen  the 
company's  marine  stations. 

THE  NATIONAL   ELECTRIC  SIGNALLING  CO. 

1737  Riggs  Place,  Washington,  D.  C. 


CARBONS 

CONSUMERS  CARBON  CO, 

LANCASTER,  OHIO,  U.  S.  A. 

Carbons  of  all  kinds  and  for  all  purposes. 


STEEL 

CASTINGS 


-FOR 


Dynamos  and  Motors 

We  manufacture  a  Steel  that  far  e.xcels  any- 
thing now  in  the  market  for  Electrical  VVork 

WRITE  US  FOR  CHARTS  AND  PRICES 

DETROIT  STEEL  CASTING  GO. 

DETROIT,  MICH. 


The  Bossert  Electric  Gonstruction  Go. 

MANUFACTURERS  OF 

STECIi  OUTLET  AND  JUNCTION  BOXES, 
i8\nTCHBOAKl>S,   PA3r£L    BOARD»«,   SWITCHES,   ETOc 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES-SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP  PURCHASED. 


KER&OOIVI^AIMY,lnc. 

ARTISANS  IN  PLATINUM 

408-4I0-4I2-4I4  N.  J.  R.  R.  AVE.  NEWARK,  N.  J. 

New   York    Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  MfgCo 11 

Allen  Company.  L.  B 11 

Allis-Chalmers  Company 2 

American  Battery  Co ]  1 

American  Circular  Loom  Co.  1 

American  Conduit  Co 8 

Amer.  District  Sleam  Co 15 

Amer.  Electrical  Heater  Co..  1 

Amer.  El.  Telephone  Co 14 

American  Electrical  Works. .11 
American  Stone  Conduit  Co..  S 
Arnold   Elec.  Power  Station 

Co 8 

Automatic  Electric  Co 14 

Babcock  A  Wilcox  Co — 

Bain,  Eor6e 11 

Baker  &,  Company . . . ; 3 

Baker&Co.,  W.  E 8 

Bainett  Company,  G.  &  H....20 
Beardslee  Chandelier  Mf  g.Co.— 

Berthold  *  Jennings 17 

Big  Pour  Route — 

BissellCo.,The  F 20 

Bossert  Electric  Construction 

Co 3 

Brooks,  HallL 17 

Bryan-Marsh  Co — 

Bryan,  Wm.  H 8 

Buckeye  Electric  Co — 

BuUock  Elec.  Mfg.  Co 4 

Bushneil,  A 17 

Butterfield,  J.  F 8 

Byllesby  &Co.,H.  M 8 

Byrne  Const.  Co..  M.  P 8 

Carney  Bros.  Go 17 

Central  Electric  Co 5 

Cent.  Stat.  Improvement  Co. .12 

Century  Electric  Co 16 

Chicago  Die  &  Electric  Go. 


Chicago  Edison  Co 4,12 

Chic.  Fuse  Wire  A  Mfg.  Co...— 
Chicago  Insulated  Wire  Co..— 

Chicago  Mica  Co 10 

Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 16 

Columbus  Storage  Bat'ry  Co.— 

Consumers  Carbon  Co 3 

Continuous  Rail  Joint  Com- 
pany of  America 15 

CooUdge  Co. .  Marshall  H — 

Crawfordsville  Electric  Co..~ 

Crescent  Co — 

Crescent  Ins.  Wire  A  Cbl.  Co.  1 
Crocker-Wheeler  Company. . .  5 

Crouse-Hinds  Co Hi 

Cutler-Hammer  Mfg.  Co 5 

Cutter  Elec.  &  Mfg.  Company  1 

D.  &  W.  Fuse  Company 4 

Dearborn  Drug  &  Chem.AVks.l3 

Detroit  Steel  Casting  Co 3 

Diamond  Meter  Company —  7 
Dielectric  Manufacturing  Co.  1 
Dixon  Crucible  Co.,  Joseph..  13 

Driver-Harris  AVire  Co 1 

Duncan  Elec.  Mfg.  Co 19 

DustinCo.,Chas.  E 12 

Edison  Decorative  &  Minia- 
ture Lamp  Departm't 10 

Edison  Mfg.  Company 9 

Edwards  A  Co 10 

Egan.  J.  J 10 

Eldredge  Elec.  Mfg.  Co 15 

Electrical  Engineer  Institute-14 

Electric  Appliance  Co  10 

Electrical  Recorder  &  Indi- 
cator Co 9 

Electric  Storage  Battery  Co..  3 
Electrician  Pub.  Company..  .19 

Fahnestock  Transmitter  Co.  .— 


Fibre  Conduit  Co U 

"For  Sale"  Advertisements. .12 
Ft.  AA'ayneElec.  Works,  Inc..  19 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

General  Electric  Co 9 

GeneralEngineeringCo.,The.  8 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Goodrich  Lines 14 

Gould  Storage  Battery  Co 6 

Gt.AVest.Smelt.&  Refining  Co.— 
Green  Fuel  Economizer  Co..  13 
Gregory  Electric  Company.  ..12 

Hallberg,  J.  H 8 

Haller  Machine  Co — 

Hart  Mfg.  Co 11 

Hartford    Steam    Boiler   In- 
spection Si,  Insurance  Co — 

Hartford  Time  Switch  Co ... .  1 
Hazard  Manufacturing  Co...— 

Hipweli  Mfg.  Co — 

Hobart  Eiec.  Mfg.  Company.  1 

Hoffman,  G.AV 12 

Holmes  Fibre-Graph.  Co — 

Holophane  Glass  Co ..II 

Hornaday  &Co.,  J.  P 8 

Humphrey,  Henry  H — 

Hunt  &  Co..  Robt,  AA' 8 

Illinois  Central  Ry 12 

Illinois  Electric  Specialty  Co.l5 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  AIns.W.  Co..,.  1 
India  Rubber  &  Gutta  Percha 

Insulating  Company — 


International  Elec.  Meier  Co.  8 
International  Tel.  Mfg.  Go.  ..15 

Jackson,  D.  C.  &  W.  B 8 

Jeffrey  Manufacturing  Co 13 

Jewell  Electrical  Inst.  Co — 

Johns-Manville  Co.,  H.  AA' 4 

Kartavert  Manufacturing  Co.— 
Kellogg  Switchboard  it  Sup- 
ply Company 15,  17 

Kester  Elec.  Mfg.  Co lo 

Klein  &L  Sons,  Mathias 8 

Kohler  Brothers 8 

Kuhlman  Electric  Co 1 

Leather  Preserv.  M.  Corp  — 11 

Leffel  &  Co.,  James. 13 

Lewis  Lumber  A  Mfg  Co 17 

Lindsley  Brothers  Company.. 17 
Loud's  Sons  Co. ,  H.  M — 

Machado  &  Roller  10 

Maltby  Lumber  Company 17 

Manhattan  El,  Supply  Co 1 

Manross,  F.N — 

Marinette  Gas  Engine  Co 13 

Matthews  &  Bros.,  W.N 11 

McLennan  A  Company,  K  — 10 

Alechanical  Appliance  Co 10 

Mica  Insulator  Company — 

Michigan  College  of  Mines..  8 

M  iller  Electric  Co — 

Minnesota  Electric  Co 14 

Miscellaneous  Advs 12 

Monon  Railroad 12 

Moon  Mfg.  Co..  The — 

Mueller  Company,  William..  17 
Munsell  &.  Co.,  Eugene 10 

National  Electric  Co 7 

National  Elec.  Signalling  Co.  3 
National  India  Rubber  Co —   1 


New  England  Butt  Co 17 

Newgard&Co.,  Henry 1 

New  York  Cent .  Ry 12 

New  York  Ins.  AVlre  Co 11 

Northern  Elect')  Mfg.  Co....  10 

Northwestern  Electric  Co — 

Norton  Elect'l  Instrument  Co.— 

Ohio  A'alley  Glass  Co 16 

Okonite  Co.,  The 1 

Olds  Gasoline  Engine  AVorks.l3 

Pacific  Coast  Pole  Co 16 

Page  &  Hill  Co 17 

Paragon  Fan  A  Motor  Co — 

Pardridge  Shade  &  ReQ.  Co.,— 

Pass  it  Seymour,  Inc — 

Phelan.  D.  W 17 

Phillips,  Eugene  F 11 

Phillips  Insulated  AA'ireCo...ll 

Phoenix  Glass  Co — 

Phosphor-Bronze  S.  Co 13 

Plgnolet,L.  M 10 

Pittsburg  &.  L.  S.  Iron  Go....l7 
Plume  it  Atwood  Mfg.  Co..  ..16 

Porter  Cedar  Company 17 

Pratt  Institute 14 

Reisinger,  Hugo 7 

Reynolds  El.  Flasher  Mfg.Co.  i 

Roebling's  Sons  Co..  J.  A 20 

Rose  Polytechnic  Institute. ..  1 
Ruebel-Schwedtmann-Wells..  8 

Safety  Ins.  Wire  &  Cable  Co.  .20 

Sargent  &  Lundy — 

Schott.AV.  H 8 

Seaman.  J.  H 1 

Seaman  &  Co. .  AA".  S 14 

Simplex  Electrical  Co.. The..  1 
Simplex  Elec.  Heating  Co  — 11 


Sprague  Electric  Company. ..20 

Squire  Electric  Co — 

Standard  Elec.  Mfg.  Co II 

Standard  Underg.  Cable  Co,,.  .— 
Standard  Vitrified  ConduitCo  8 

Stanley  Instrument  Co 5 

Stanton.  LeRoy  W 8 

Sterling  6c  Son,  W.  C 10 

Sterling  Electrical  Mfg.  Co...  5 

Sterling  Varnish  Co.,  The 13 

Stow  Mfg.  Company 15 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company,  B.  F...20 


Tod  Company,  AVlHiam., 
Torrey  Cedar  Company., 

Trumbull  Elec.  Co 

Turner  Brass  AA'orks , 

Union  Electric  Mfg.  Co.. 


.13 


Valentine-Clark  Co.,  The — 

Varley  Duplex  Magnet  Co I.t 

Vulcanized  Fibre  Company.  ,20 

Wagner  Electric  Mfg.  Co — 

Walsh's  Sons  £c  Company 12 

AVarren  Elec.  Mfg.  Co 20 

Wesco  Supply  Co 10 

AA'estern  Electric  Company... — 

Western  Ei.  Supply  Go — 

AVesiem  Lumber  A  Pole  Co..  17- 
Westinghouse      Electric      & 

Manufacturing  Co I8 

Weston  Electrical  Inst  Co. . .  1 

Wilmerding.  G.  H — 

Wisconsin  Central  Ry 12 

Woolley  Fdy.  &.  Mach.  AVks..l3 
Worcester  Coir  pany ,  C.  H 16 

YesberaMfg.  Co 1-1 

Yost  Electric  Mfg.  Co 14 
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REMEMBER  THE   NAME  AND  BUY  THE  BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING    RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 
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PROFIT  &  LOSS 

TWO  SUMS  IN  ADDITION 


SAFETY\    $$$$$$$ 

TO  PERSON  AND  I 
PROPERTY 

FREEDOM  I 

FROM  accident) 

UNINTER-( 

RUPTED 

SERVICE 


44 


NOARKFUSES 

DO  NOT  ARC-BUT  INDICATE 
A  fford  absolute  safety  as 
Protective  Devices,  and 
FREEDOM  FROM  ALL 

FIRE  HAZARD 


SECOND     S\/IVI 


(DANGEROUS  FIRES) 

+  )  ACCIDENTS 
)  OBSTRUCTION  OF 
(  BUSINESS,  ETC.    J 


L055 


WRITE  FOR  COMPLETE  5ET  'NOARK'FUSEBVlltTINS  SEINE  MATERIAL  INSULATION  CATALOG 

H.  W.  JOHNS-MANVILLE  GO. 


100  William  St.,    New  York 


MILWAUKEE 
CHICAGO 
ST.    LOUIS 


BOSTON 

PHILADELPHIA 

PITTSBURG 


CLEVELAND 
NEW   ORLEANS 
LONDON 


Bullock  ElectricMfg.Co. 

CINCINNATI,  OHIO,  U.  S.  A. 


Keyseater  Driven  by  Bullock  Type  "  N  "  riotor. 


The  Bullock  Multiple  Voltage  System 

provides  the  only  successful  means 
of  controlling  the  speed  of  motors 
driving  machinery  which  requires 
variable  speeds. 


PROTECT  YOUR  TELEPHONE  AND  FIRE  ALARM 

WITH     ''D.    ^   W."     COMBINATION     CUT-OUT 


ARRESTER    ENCLOSED    IN     METAL    CASING. 

Either    "AIR   GAP   TYPE"    or  our   new    "MOISTURE-PROOF   FILM." 
Write  for  Price  List  No.  9  and  Circular  No.  1 02. 

D.SW.Fuse  Company,  Providence,  R.I. 


A  FUSE.  SNEAK  COIL  and  ARRESTER 
MOUNTED  ON  ONE  PORCELAIN. 


A.  HALL  BERRY,  New  York  Representative. 


92  WILLIAMS  STREET. 


BOSTOK.  Pettingell-Andrews  Co.       NEW  YORK.  Western  Electric  Co.      PHILADELPHIA,  Western  BlectrlcCo. 
ST.  LOUIS,  Western  Electric  Co.    CHICAGO.  Central  Electric  Co.    SAN  FRANCISCO,  California  Electrical  Works 


June  1 8,  1904 


WESTERN    ELECTRIOAN 


FAN  MOTORS 

We  sell  the  "SMOOTH -RUNNING  KIND."  They  are 
supplied  in  all  styles  and  voltages.  Our  stock  is  large 
and  you  are  assured  of  prompt  attention  to  your  orders. 
Shall  we  send  catalogue  and  quote  prices. 


ELECTRICAL    SUPPLIES 


264=266-268=270  FIFTH  AVENUE,  CHICAGO. 


I'^lectrotyping  saw  in  Government  I'rinilng  Office 

Ma^nufacturers  of 

Gervera-tors  OLnd  Motors 

AMPER^E,  N.  J. 
Bra-nch  Offices    In  Sixteen    Prlr\cipaLl  Cities 


CONTINUOUS  RAIL  JOINT  COMPANr 
OF  AMERICA. 

GENL.  OFFICES:  CENTURY  ILDG.,  NEWARK,  N.  I. 

OVER  20,000 
,.j^     MILES  IN  USE 

Highest  Award  Paris  Exposition,  1900, 
Buffalo,  1901 


STANLEY  RECORDING  WATTMETERS 

FOR     ALTERNATING     CURRENT     CIRCUITS 

BAI-.AIMOED       -r  H  R  VJ  S  T 

NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       CLASS  OR   METAL   COVERS-SECOND  ALONE   TO   THE 
STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to  ^^^^^^^^—^-^^^^—^-^^^—^■^~~—^^ 


ST^iNL.KY     INSTRUIVIEIM-r     CO.,     Orea-t    Barrins-ton,    IVIass.,   t^. 

EUROPEAK  OFFICE,  23  BOULEVABD  DES  ITILIENS,  PARIS,  FRAKCE. 

SALES  AGENTS  I  Colorado.  Idaho,  Montana,  Wyoming,  New  California.    Oregon,  Vashlagton,    Nevada, 

Missouri,  Kansas,  Arkansas,  .Mexico,  Utah,  Arizona.                                                nir 

FRANK    ADAMS    ELECTRIC   COHPANT,  HENDRIE-BOLTHOFF  MFC.  AND  SUPPLY  CO.,  BROOKS-FOLLIS  ELECTRIC  CORP.                          '"■ 

St.  Louis.  San  Francisco.  San  Francisco. 


Mexico, 
I.  BEASCHI  i  OOHPiNT, 
iSexico  City. 
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> 

Complete                     Railway  Line  and  Regulating 
Storage                        Isolated  and  Train  Lighting 
Battery                         Central  Lighting  and  Power 
Plants                           Electric  Vehicle  and  Telephone 

aOULD  COUNTER  B.  M.  F.  BOOSTER  SYSTEMS 

NEW  YORK.  1  W.  34th  street.                                                                WORK'S  •        HFPFW       N       V 
Sales                     (    BOSTON.  89  state  street.                                                                                  WUKK.^.         UtIl-CW,     1>.     Y. 

Offices")    CHICAGO,  The  'Rookery."                                                                                                             R. ill-fine 
'    SAN    FRANCISCO,     Century     Electric    Co.                                                                               DUllCllllS. 

^Q\M 

CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


Adjusters,    Cord. 

Crescent  Co. 

lacandes.  El.  Lt.  jranip.  Co. 

Seaman,  J.  H.   ' 

AdjoBters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Ancliors   (Tel.  &  Tel.) 

Matthews  A  Bro..  W.  N. 
Crouse-Hinds  Co. 

An  n  unci  at  or  s. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

Bissell  Co..  The  F. 
Central  Electric  Co. 
Columbus  Storage  Battery  Co. 
Edison  Mfg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wftsco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells.   Bnzzers.  Etc. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing;. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Belting. 

Leather  Preserver  Mfg.  Corp. 

BloTvers. 

Sturtevant  Co.,  B.  F. 

Blow  Pipes. 

Turner  Brass  Works. 

Boiler   Compounds. 

Dearborn  Drug  &  Chem.  Wks. 

Boilers. 

Babcock  &  Wilcox  Co. 

Books,    Electrical. 

Electrician  Publishing  Co. 
Drake  .t  Co..  F.  J. 

Bootlis,  Teleplione. 

1:  Seaman  A  Co..  W.  .'s. 
Yeshera  Mfg.  Co. 

Brushes. 

Central  Electric  Co. 
flobart  Elec.  Mfg.  Co. 
Holmes  Fibre-Graphite  Co. 
Western  Electric  Company. 
Cable  Hanerers. 
National  Tel.  Supply  Co. 
Western  Electric  Co. 

Cables  [See  Wires  and  Cables) 

Carbons,    Points   and 
Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Reisinger,  Hugo. 

Wesco  Supply  Co. 

Western.  Elec.  Supply  Co. 
Castings. 

Detroit  Steel  Casting  Co. 

New  England  Butt  Co. 

National  Electric  Co. 
Cbains. 

Jeffrey  Mfg.  Co. 
Circuit   Breakers. 

Cutler-Hammer  Jlfg.  Co. 

Cutter  Elec.  .t  Mfg.  Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westinghouse  EL  &  Mfg.  Co. 
Clutcbes,     Electrical 

and    mechanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Anbes    Hand- 
ling  Machinery, 

Jeffrey  ilfg.  Co. 
Coils  and  Mairnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Commutator  Compound 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  A  Co.,  K. 

Commutator  Truing  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Conduit  and  Conduits. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Sprague  Electric  Co. 
Standard  Vitritled  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric   Light   Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Eieclrlcal  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Cross-Arms,     Pins     and 
Brackets. 

Berthold  &  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cut-Outs  and  Switches. 

Bissell  Co  .  The  F. 
Bossert  Elec.  Const.  Co. 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hinds  Co. 
Cutter  Elec.  &  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  JIanufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bissell  Co..  TheF. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfo'rdsville  Electric  Co. 
Crocker-Wheeler  Co. 
Dustin  Co..  Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregory  Electric  Co. 
Hobart  Elec.  JIfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  Co.,  B,  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westinghouse  El.  &  Mfg 


.Co. 


EconomizerSf    Fuel. 

Green  Fuel  Economizer  Co. 
Electric    Heating   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Rail-ways. 

Crocker-Wheeler  Co. 
General  Electric  Co, 
Sprague  Electric  Co.  . 
Westinghouse  El.  &  Mfg.  Co. 


Electrical  and  Mechan- 
ical   Engineers. 

Arnold  Elec.  Power  Stat'n  Co. 
Baker  A  Co.,  W.  E. 
Br\-an,  Wra.  H. 
Butterfield,  X  F. 
Byllesbv&  CO..H.  M. 
Byrne  Const.  Co..  M.  P. 
General  Engineering  C'o...The. 


Hallberg.  J.  H. 

Hornaday,  J.  P.  A  Co. 

Humphrey,  Henry  H. 

Hunt  A,  Co.,  Robt.  W. 

Jackson,  D.  C.  A  W.  B. 

Eohler  Brothers. 

Xew^ard  A  Co..  Ilenrv. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwediman,  Wells. 

Sargent  A  Lundv. 

Schott,  W.  H. 

Squire  Electric  Co. 

Stanton.  LeKoy  W. 

Wllmerding,  C.  H. 
Electrical  Instruments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Diamond  Meter  Co. 

Duncan  Elec.  JIfg.  Co. 

Eldredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Electrical  Kccorder  A   Indi- 
cator Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Specialty  Co. 

Jewell  Electrical  Inst.  Co. 

Machado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating   Mach'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 


Elevators-Conveyors. 

Jeffrey  Mfg.  Co. 
Engines,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  JIach.  Wks. 
Engines,   Steam. 

Allls-Chalmers  Company. 

Amar.  Diesel  Engine  Co 

Dustin  Co..  Chas.  E. 

Sturtevant  Co.,  B.  F. 

Tod  Co..  Wm. 
Pans    and    Fan    Motors. 

Central  Electric  Co. 

Crocker- Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Si>rague  Electric  Co. 

Sturtevant  Co.,  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Co.,  G.  A  H. 
Fixtures,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg.Co. 
Flashers. 

Bis.'iell  Co.,  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Shafts. 

Stow  Mfg.  Co. 
Forges. 

Sturtevant  Co..  B.  F. 
Fuses  and  Fuse  "Wire. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  &  W.  Fuse  Company. 

Electric  Appliance  Co. 

Johns-Manville  Co.,  H.  W. 
■    Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Company. 

Western  Elect.  Supply  Co. 
Globes.    Reflectors    and 

Shades. 

Fostoria  Incan.  Lamp  Co. 

Haller  JIachine  Co. 

Holophane  Glass  Co. 

Pardridge  Shade  A  Refl.  Co. 

Phcenlx  Glass  Co. 

Wesco  Supplv  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Graphite  Specialties. 

Dixon  Crncilile  Co..  .Tos. 

Holmes  Flbre-Graphlte  Co. 

.^lC»3:x^t>0'tlo^l    IxxcS.e3K    of 


Heating     (E  x  h  a  u  s  t 
Steam). 

Amer.  District  Steam  Co. 
Heating    and    Ventilat- 
ing   Apparatus. 

Sturtevant  Co..  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
5Ianipulator  Co. 
Inspection  «£:  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insulating  Machinery. 

New  England  Butt  Co. 
Insulators  and  Insalat- 

ing    Materials. 

Akron  Electrical  Mfg.  Co. 

American    Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

iClectric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  Wire  Co. 

Johns-Manville  Co..  H.  W. 

Kartavert  Mfg.  Co. 

Manhattan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

JIunsell  A  Co.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  Wire  Co. 

Ohio  Valley  Glass  Co. 

Okonlte  Co.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  F.lectrical  Co. 

Standard  Underground  C.  Co. 

Standard  Vitritled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westinghouse  El.  A  Mfg.  Co. 
Junction   Boxes. 

Bossert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co..  The  F. 

Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westin£;house  EI.  A  Mfg.  Co. 
Lamps.  Incandescent. 

Bissell  Co..  The  F. 

Bryan-Marsh  Comi>any. 

Buckeye  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostoria  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  ElecIMfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—* 

Replacers  «&  Cleaners. 

Inc.  El.  Lt.  Manipulator  Co. 
Letters.    Metal. 

Haller  Machine  Co. 
Lightning   Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  innesola  Electric  Co. 

Western  Electric  Co. 
Linemen's    Climbers. 

Klein  A  Sons,  Mathias. 
Magnet   Wires. 

(See  Wires  and  Cables.) 
Mechanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  insulator  Co. 

Munsell  A  Co.,  Eugene. 
Minlns'  Apparntns.Elec- 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrev  Mfg.  Co. 

Western  Electric  Co. 

Westinghouse  El.  &  Mfg.  Co. 
motors.  (See  Dynamos  and 
.  Motors.) 


Aippers   and   Pliers. 

Klein  A  Sons,  Mathias. 

IVovolties,   Glass.    Elec. 

Ithaca  Elecfl  Novelty  Co. 

Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Bain.  Foree. 

Phosphor   Bronze. 

Phosphor  Bronze  Sm.  Co.  Ltd. 

PI  atinum,     AV  i  r  e     and 
Sheet. 

Baker  A  Company  Inc. 

Poles  and. Ties. 

Berthold  A  Jennings. 
Brooks.  Hall  L. 
Bushnell.  A. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolidge  Co.,Marsl]aUH. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co.,  H.  M. 
Maltby  Lumber  Co. 
Mueller  Company,  William. 
Paciftc  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan.D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Worcester  Co.,  C.  H. 

Polish   (Metal). 

Allen  Co.,  Inc..  L.  B. 
Hoffman,  Geo.  W. 

Poorer   Transmission 
Machinery. 

Jeffrey  Mfg.  Co. 

Rail   Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.  West  Smelt.  A  Retining  Co 

Re-Winding— Repairs. 

Chicago  Edison  Co. 
Gregory  ElectrlcCo. 
Miller  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westinghouse  El.  A  Mfg.  Co. 

Scliools  and   Colleges. 

Electrical  Engineer  Inst. 
Michigan  College  of  Mines. 
Pratt  institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Mach'y. 

Bissell  Co  .  The  F. 
Cent.  Stat.  Improvement  Co. 
Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  A  Bro.,  W.  N. 
Northwestern  Electric  Co. 
Walsh's  Sons  A  Co. 

Sheet    Brass    &   Copper. 

Plume  A  Atwood  Mfg.  Co. 

SIcrns,   Electric. 

Haller  Jlachine  Co. 
Sockets  4&  Receptacles. 

Pass  A  Sevmour. 
Yost  Elec.  Mfg.  Co. 

Soldering    Sticks.    Salts 
and    Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kesler  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speaking    Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
F.leciric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 

Specialties.    Electrical 
Mfrs.  and   Designers. 

Haller  Machine  Co. 


A.d^w-eirtlserx^eint®     (See     I»ag:© 


Speed    Indicators. 

AVeston  Electrical  Inst.  Co. 

Storage    Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Sapplies,    General  Elec. 

Bissell  Co.,  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co, 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

Switchboards. 

Bissell  Co..  TheF. 

Crouse-Hinds  Co. 

Gen.  Ineari.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Sn'ltch- 
bonrds. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
Fahnestock  Transmitter  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switchb.  A  Sup.  Co. 
Manhattan  Klec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
Murdock&Co.,  Wm.  J. 
National  Elec.  Signalling  Co. 
Siromberg-CarlsonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Switches. 

Bissell  Co  .The  F. 

Hartford  Time  Switch  Co. 
Tools. 

Klein  A  Sons,  Mathias. 

Western  Electric  Co. 
Transformers. 

Central  Electric  Co. 

Crawfordsville  ElectrlcCo. 

Crocker-Wheeler  Co. 

Ft.  Wayne  Elec.  Works,  Inc. 

General  Electric  Co. 

Grcgorj-  Electric  Co. 

Kuhlman  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

National  Electric  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Weslwn  Elec.  Supplv  Co. 

Westinghouse  El.  A  Mfg.  Co. 

Trucks,  Electric   Car. 

General  Electric  Co. 

Westinghouse  EI.  A  Mfg.  Co. 
Turl>lnes,    Steam. 

Allis-ChalmevsCo. 

General  Electric  Co. 

Westinghouse  El.  A  Mfg.  Co 
Turbines  Water  "Wheels 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 
Sterling  Varnish  Co. 
Vulcanized    Fibre.  , 

Vulcanized  Fibre  Co. 
Wireless   Tel.  App'tns. 

Clark  Wirel.Tel.ATel.Co.T.E. 
National  Elec.  Signalling  Co. 

W^lres  Sc  Cables— Mag- 
net  'Wires.  j 

American  Electrical  Works. 
Bissell  Co..  The  F.  , 

("'(.-ntral  Electric  Co.  1  ' 

Chicago  Insulated  Wire  Co.     ' 
Crescentlns.Wire  ACble  .  Co.  : 
|7DrIver-Harris  Wire  Co.  s 

Electric  Appliance  Co.  ■' 

General  Electric  Co.  ' 

Hazard  Manufacturing  Co.      J 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha' 
Insulating  Co.  jj 

Kellogg  Switch.  A  Sup.  Co.    E 
Manhattan  Elec.  Supply  Co. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc.' 
Oknnite  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebling's  Sons  Co..  .T.  A. 
Safely  Ins.  Wire  A  Cable  Oo 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 
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OAR  BO  IM  S 


BEST  LIGHT 


STEADIEST   LIGHT 


LONGEST  LIFE 


LEAST    DUST 


•TRADE    MARK* 


REMAIN  THE  STANDARD  OF  THE  WORLD  FOR  ALL  ARC  LIGHTING  SYSTEMS, 
BECAUSE  they  cannot  be  equaled  in  QUALITY  or  EFFICIENCY,  producing  the 
highest     standard     of     candlepower     in    proportion    to    the    current   consumed. 


HUGO  REISINCER,  Sole  Importer, 


1  1   Broadway,  NEW  YORK. 


National 


Direct  and  Alternating 
C  \i  r  r  e  n  t 


GeneroLtors 


'^aiU  in  Capacities 

up  to 

1500  KW. 


FOR 

LIGHTING 

POWER   AND 

RAILWAY 
SERVICE 


Write  for 

Catalogue  No.  60 

descripii've  of  our 

Alternating 

Current 

Machinery 


NEW  YORK:     135  Broadway 
CHARLESTON.  W.  VA.,  Agnew  Electric  Co. 
PITTSBURG:     Gellatly  &  Co. 
PHILADELPHIA,  1509  LandTille  Bldg. 


„  National   Electric  Company  ^«^^^^°;°'^'=°'°"'^«'^^ 


GENERAL  SALES  OFFICE  and  WOR-KS 

MILWAUKEE 


SAN  FRANCISCO: 

Kilbourne  &  Clark  Co. 


TYPEB. 


SCHEEFFER   INTEGRATING 
WATTMETER 

Type  E  for  Alternating  Current  Type  F  for  Direct  Current  Circuits 

DUST  AND   BUG   PROOF 
IMPROVED  CONSTRUCTION 

MOVING  PARTS  ARE  E.XTREMELY  LIGHT, 
INSURING  A  HIGHLY  SENSITIVE  AND  AC- 
CURATE METER. 


TYPEF. 


WRITE  FOR  PRICES  AND  DESCRIPTIVE 
LITERATURE. 


DIAMOND  METER  COMPANY, 


ALTERMATIMB  CURREHT. 


PEORIA,  ILL., 


U.S.A. 


DIRECT  CURREHT. 
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ARNOLD  ELECTRIC 
POWER  STATION  Co. 


DUGALD  C.  JACKSON,  C.  E. 
WILLIAM  B.  JACKSON,  M.  E. 

MCMBCRS 

AMERICAN   INBTITUTC  Vr  CLCCTRICA!.   CNGINCERB 

AMERICAN   •••lETY    Of    MECHANICAL     ENGINEER* 

AMERICAN    SOCIETY   Of    CIVIL    ENGINEERS 

ENGINEERS.       EXPERTS. 

MADISON,   WIS. 


REPAIRING 

RECALIBRATING 

ELECTRIC    METERS. 

INTERNATIONAL  ELECTRIC  METER  CO. 

167  S.  CAN«L  STREET.  CHICAGO. 


Michigan  College  of  Mines.  ■<& 


F.  W.  McNAIR,  President 

Regular  Summer  term  opens  June  6th. 
For  year  book,  giving  list  of  graduates 
and  their  occupations,  apply  to 

President  or  Secretary, 
Houghton.  Michigan. 


M.KL£lN    a.  50N. 


Scad  2c  stamp  for  new  catalogue  No.  6  of 

KLEIN'S     TOOLS 

Fof*  Electrical  Wofkers 
and  tins  Builders, 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Buren  St.,  Chicago,  III. 


ELECTRICITY  FOR  EN6INEERS. 


424  PAGES.       ILLUSTRATED.        PRICE  $3.60. 

ELECTRICIAN  PUBLISHING  CO., 
910  Marquette  Building,  •  •  OHIOAOO 


BITUMINIZED 
FIBRE   CONDUIT 

FOR 

ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas   explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles.. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  methods. 


Sead  for  Illustrated  book.     Ask  for  prices  giving  size  sad  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,   170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cat.         Manhattan  BIdg.,  Chicago 


Motor  Starters, 
Speed  Regulators, 
Field  Regulators 


And  special  Controlling  i:)cvlces  of  all 
kinds.  Send  for  catalogue  and  discounti. 


Motor  starter  w-lth  Automatic  Release. 
Manufactured  under  our  own  patent*. 


UNION      ELECTRIC     MFC.     CO., 

Milwaukee,    Wis. 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  CORTLANDT  ST. 
NEW  YORK 


LARfiEST.  FACTORIES  IN  THE  WORLD 


STOCK  ON  HAND 


SEND    FOR    CATALOGUE 


STONE  CONDUIT 

For  Underground  Wires.    The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Suite  29.  94  La  Salle  St.,  Chicago,  III. 
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EDISON    BATTERY 
FAN  MOTOR  OUTFITS 

The  workmanship  of  Edison  Battery  Fan  Motor 
outfits  is  of  the  highest  grade  and  a  credit  to 
the  name  they  bear.  They  are  made  with  ball- 
bearings and  are  noiseless.  Made  in  two  sizes: — 
7 -inch  and  ginch.  The  batteries  which  supply 
the  current  will  run  150  hours  without  attention. 
Renewals  easily  and  quickly  obtained. 
Write  for  Catalogue  7F. 


EDISON    MFC.    CO., 


Factory,  Orange,  N.  J. 


New  York,  83  Chambers  St. 
Chicago,  304   Wabash  Ave. 


THEY    ARE   ABSOLUTELY 


Electrical  Recorder  &  Indicator  Company's 

VOLTMETERS  AND  AMMETERS 

WATCH  FOR    THEIR   PICTURES THEY  ARE  GOOD   LOOKING 

ELECTRICAL    RECORDER    &    INDICATOR    CO.,        PONTIAC    BLDC,    CHICAGO,    ILL. 
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FAN  MOTORS 

The    1904    Fans 

Are    electrically    and    mechanically    the    standard    of 
Fan  Motor  production 

DESK  CEILING 

WALL  BRACKET  TELEPHONE  BOOTH 

DESK  MOTOR  WALL  MOTOR 

RADIAL,  FOR  TABLES 

Furnished   for  direct   and   alternating   current  circuits 

in  all  standard  voltages  —.  _  ,..^...-     -, 

Desk  Motor  WRITE  FOR  1904  CATALOaVB Wall  Motor 

GENERAL  OFFICE:    SCHENECTADY,  N.  Y. 

NEW  YORK  OFFICE :     44  Broad  Street 

SALE5  OFFICES  IN  ALL  LARGE  CITIES. 
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HEATING  APPLIANCES 

ARE  MONEY  MAKERS  FOR  THE  CENTRAL  STATION. 

Increase  your  day  load  and  make  one  blade 
of  business  grow  where  none  grew  before  by 
pushing  the  sale  of  Heating  Apparatus. 
But  first  get  information  and  prices  from 
headquarters. 

ELECTRIC  APPLIANCE  COMPANY 


ELECTRICAL  SUPPLIES. 

92-94  W.   VAN  BUREIM   ST., 


CHICAGO 


p:T~Kr-- 
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Not  a  Luxury 

Fans  are  a   necessity. 
We  sell 

Desk,  Wall  and  Ceiling 

styles  for  all  voltages 
and  currents. 


Write  for  our  1904 
bulletins. 


THE  WESCO  SUPPLY  CO. 

•■  Everjlhing  Electrical"  ST.  LOUIS,  U.  S.  A- 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Bare  Increased  Prices.' 

WE   HAVE  NOT   INCREASED   PRICES  on 

Standard  Manufactured  MiL'A.    We  are  Satisfied  with  a  Reasonabie  Profit  \ 

CHICAGO  MICA  CO.,  Valparaiso,  Ind.l 

We  are  Responsible  for  Present  Low  Prices. 


WANTED 


You  Who  are  Troubled  vftth  Sparking  and  Cutting  of  Commuimtoi'mio  Umm 

The  only  article  that  will  PREVENT  SPARKING. 
Will  keep  tho  commutator  in  good  condition  and 
PKEVKNT  CUTTING. 

Absolutely  will  Met  Gum 
The  Brumbes  ... 

It  will  put  that  high  pli^sH  on  th«  commutator  you 
have  eo  long  sought  alter. 

SO  eta.  per  Stick.    SS.OO  per  Doxen.  »     mm^a  r-mamMJtmM    o    £%n 

T^   ^ ,  V.    „  c-     1  rr  *^'  Mclennan  &  cOm, 

For  Sale  by  all  Supply  Houses,  or  ^^^^  Manufacturers, 

FREE,  Sample  Stick.      Koom  in  inter  Ocean  Bldg.,  130  Dearborn  St ,     CHICAGO,  ILL. 


MICA,  INDIA  A"°  AMBER 

EUGENE  MUNSELL  ^  CO.,       218  Water  St.,  New  York.    117  Lake  St.,  Chicago. 


FOR    ELECTRICAL 
PURPOSES. 

Quality  of  the  Best. 
Prices  Low. 


*•••*•*■*••*•**•*•**••**•■*» 

t  Whitney  Instruments  j 


aro  made  In  many  styles  and  types.  We 
have  a  complete  line  of  switchboard  and 
portable 

VOLTMETERS,    AMMETERS, 
OHMMETERS,    WATTMETERS, 

for  direct  and  for  alternating  current.  All 
of  our  apparatus  is  thorougtiiy  guaranteed. 

Write  for  Catalogue  and  discounts  to 

Machatto  &  Roller 

203  Broadway, 
MEW  YORK  CITY,  M.  Y. 

Or  to  your  nearest  SUPPLY  HOUSE. 


^  MADISON,  WISCONSIN,  U.  S.  fl.     ....'fj^ 

NORTHERN  MOTORS  FOR  TANNERIES  AND  OTHER  INDUSTRIES 

Reiiiilrlng  sturdy,  compact,  economical  operating  machinery.     Bulletin  No.  2535. 

NORTHERN  ELECTRICAL  MFG.  CO..         -         -         Madison.  Wis..  U.  S.  A. 
Baglaeers  —  Manufacturers 


J.J.CCAN'3       TK\ 

'ACME' COMMUTATOR  ^M     j 

COMPOUND.  ^^i 


J    J.  EGAN'9  "ACME"  COMMUTATOR  COMPOUNU 

absolutely  orcvonts  uparklntr  orcuttlnp.    One  etlck  or 
"Acme"  IB  equal  to  one  Erallon   of  oil  for  lubricating 
commutators.    Free  Sample,    AGENTS  WANTED, 
Mc  per  Stick.        85  00  per  doz. 

J,J.Egan  Sole  Mfg.,     683  W.Ohio  St.      Chicago 


*•***•*•••••••••■********** 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

vpi^^^tiA    ^'^^  Testing  Batteries  and  Battery 
^ — >.        Circuits,  Locating  Faults, 
Grounds,  etc. 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.,  NEW  YORK,  N.  Y. 


KESTER 

SELF  FLUXINQ  SOLDER 

A  Tube  of  Solder  Pilled  with  Flux. 
Requires  no  Acid. 

SAVES-IJBOR-TIHE-MONEY. 


FLUX- 

.1    i-i!^ 


m 


rT-i  -'  J  J  -' '  '  J  -*-'- 

ACTUAL     Size 


S'end  for  Free  Samples. 

L.  F.  Mahler  Co.,  R.IOOSCfiemlcalBldK.. 

St.  Louis,  Mo.,  Qen.  Western  Agent. 

KESTER    ELECTRIC    M'F'G   CO., 

46  N.   UNION    STREET,        CHICAGO,   ILL 


EDISON  MINIATURE    LAMPS 


Over  400,000  Annually  Shipped 
to  Users. 

All  types — every  variety. 

Prompt  shipment — in  any  quantity. 


Miniature  and  Candelabra  Sockets 
and  Receptacles. 


EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  CompaDy,  Harrisoo,  N.  J. 


jb  you  O^CiX^  (X.^\\\(sA  nu>l67 


1 
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FRANK  N.  PHfLLIPa.  PnesiDCNT. 
G.  H.  WAQCNSEIL,  TncAsuncR. 


EUaCNC  r.  PHILLIP*, 
Genchau  Manacer. 


C.  ROWLAND  PHILLIPS,  ViCE-Pni*. 
C.  R.   REHINGTON.  Jn.,  SlC. 


AMERICAN  ELECTRICAL  WORKS, 


PBOVIDESCE.  B.  1. 

BARE  AND  INSULATED  ELECTRIC  WIRE, 

ELECTRIC  LIGHT  LINE  WIRE, 
INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MACNET,  OFFICE  AND 
ANNUNCIATOR   WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  yoRK  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicaoo  Store,  F.  E.  Donoboe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  Phillips'  Electrical  Works, 
MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALE,  R.I. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 


SOLICITOR  OF     DITCMTC 

u.  s.  &  FOREIGN  m  I  CH  I  0 

FOr£e  bain,  I6E2-3  Monadnock  Blk,,  CHICAGO 


getALLINs' 


Fur  all  Electric  wurk 

Get    the    Habit  (s) 

mentioned  in  this  space  for  past  12  weeks 

and  you'll  tell  the  man — 

"ALLEN    SOLDERING    STICKS  OR  NOTHING.' 

See  you  next  week. 

A  BIG  SAMPLE  STICK  FOR  10c. 

Bonkiet  "Soldering  Sense"  describes. 

This  space  is  OUR  house— Call  again. 

L.  B.  ALLEN  CO.,  Inc. 

SOLE  MAKERS. 

1334  Columbia  Ave..  CHICAGO. 


WE  BUY  OLD  BELTS 

OR  SCRAPS.  ANY  SIZE  OR 
CONDITION. 

WE  OLEAN,  REPAIR  AND  RENEW 

OLD  BELTS. 
LEATHER  PRESERVER  MFQ.  CORP. 

27  W.  MONROE  ST.,  CHICAGO. 


"AMERICAN"Sfr 

ARE  THE  BEST.     Send  lor  dalcrlptlvt  Circular. 

AMERICAN  BATTERY  CO., 

ECT'o  ias9.  171  S.  Clinton  St.,  Chicago, 


AKRO  IM 

Generators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

N,  Y.  Olflce:  McKay  Enslaecrlig  Co.,  H9  Broadway 


Electric  Heating  Apparatus 

SEND  rOR  62-PAaE  CATALOQUC. 

"UNIT"  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 

Cambrldgeport,  Mass. 


************************** 


{ 


II 


CTIR"  INCANDESCENT 
O  I  An        LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

{c      MADB     Br    TDE    MOST    BKILLED    T\'ORKMEN. 

{  STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :     Niles,  Ohio. 


Pagoda  Wireless  Clasters 


Mo8t  Efficient  and  Cheapest 
Cluster  on  the  Market. 

Combines  the  advantages  of  the  Benjamin, 
Dftle  and  similar  Clusters  with  the  tremen- 
dous reflecting  powers  of  the  well-known 

PAQODA  SHADES. 

Furnished  in   Edison  Base  Multiple  only. 

Suitable  for  lamps  ranging 
from  4  to  24  C.  P. 

WRITE  FOR    PRICES  


Holophane  QIass  Co. 

ISE.  THIRTY-SECOND  ST..  NEW  YORK 

WESTERN   DI3TBIBUTORB 

V.   R.    L  ANSINQH    CO. 

207-211  Jaclvsoii  Boulevard,  '  CHICAGO 


IVIBAUGM 

GUY   ANCHORS 
HOLD 


STRAIGHT,    VERTICAL,    RIGID,    FIRM. 

SCREW    THEM    IN-THAT'S    ALL. 

W.  N.  MATTHEWS  &    BROTHER 

DISTRIBUTERS 
603    CARLETON    BLDG.,  -  -  ST.  LOUIS,  MO. 


THE 

Works  ^PRiNCPALOrncE  OR  AIMG  EB  U  RG,  N  .  Y. 

UNDERGROUND  CONDUIT 

RIGHTiN THEORY  ^RIGHT.nRRa'ctICE RIGHT.m  PRICE 


NATIONAL  CODE  STANDARD 


"0.  K."  Weatherproof  lire. 

Slow  -  Bnrnlng  leatherprool 

and  Ideal  Wire. 

Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Co. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


^^ 


Stamnnb  If" 


Sraiip 


•  iHark 


<8> 

®Ijp  Ulart  iifg.  Olfl.,  i^artfnrii.  (Uottn. 


Nptn  ^ork 


Soatntt 


Qlljtragn 


ulnrnttta.  ©nl 


r 


Crimshaw.  Raven  White  Core.  Raven  Black  Core. 

ALL  OUR  WIRES  pass  inspection  and  carry  the  above  TRADE-MARKS  on  our  tags.    We  also  manufactnra  Crimshaw  and  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE : 
114,  116  &  118  Liberty  St.,  New  fork. 


BRANCHES:  1, 92  Despialnes St. 


BOSTON: 
T  Otis  St. 


SAN  FRANCISOJ: 
33  Second  St. 


WESTERN     ELECTRICIAN 


June  1 8,  1904 


"WAISTED,  FOR   SAXE    and 

similar  WANT  COliUMlV  advertise- 
TTients  (50  -words  or  /ess),  S^jo  an 
insertion;  additional  -words  ^c  each. 
PWSITIOM  'WANTED  advertise- 
ments {JO  words  or  less),  Sl.oo  an  in- 
sertion; additional  zvords  2C  each. 


POSITION    WANTED. 

By  first-class  electrician  with  vast  experience 
and  general  knowledge  of  the  electrical  ma- 
chinery with  ligbt  a'ld  power  plant,  railways, 
mills,  factories  or  shop*;  conver'^ant  wich  gen- 
eral repair.  Thoroughly  understands  care, 
maintenance  and  economical  management  of 
same.  Capable  of  taking  charge  of  any  sybtem. 
Strictly  sober  and  reliable;  best  reference  as  to 
character  and  ability.  Address  BOX  354.  care 
Western  Electrician,  510  Marquette  Building, 
Chicago. 

POSITION  WANTED. 

By  youBg  married  man  with  several  years' 
experience  running  and  testing  dynamos,  elec- 
tric machinery  and  holding  correspondence 
ichool  diplomas,  as  assistant  in  electrical  con- 
tractor's or  consulting  engineer's  olfice.  Have 
some  knowledge  of  draughting  and  curve  plot- 
ting, and  can  furnish  good  references.  Address 
BOX  364,  care  of  Western  Electrician,  510 
Marquette  Bldg.,  Chicago. 


WANTED. 

40  to  50  K.  W.  direct-connected  unit.  Must 
be  standard  make  in  first-class  condition  and  a 
bargain  for  spot  cash.  Address.  McGUIKE  A 
COBB,  Hotel  Warner,  33d  St.  and  Cottage  Grove 

Ave.,  Chicago. 


FOR   SALE. 

A  completely  equipped  electric  light,  power 
and  heating  plant  in  a  city  of  2,5U0  inhabi- 
tants. Incorporated  under  the  laws  of  Illinois. 
The  plant  is  thoroughly  up  to  date,  with  com- 
plete duplicate  equipment,  and  is  constantly  in- 
creasing its  list  of  consumers.  Parties  owning 
the  same  wish  to  retire  from  this  line  of  business 
and  will  sell  for  actual  cost,  taking  part  cash 
and  mortgage  for  balance  if  desired.  Charter, 
franchises  and  contracts  will  go  with  plant.  In- 
spection of  plant  invited  at  any  time.  Address 
BOX  351,  care  Western  Electrician,  510  filar- 
quette  Building,  Chicago,  111. 


FOR   SALE. 

60,000  lMx8  Locust  Pins,  No.  2  quality,  at 
price  of  $3.50  per  1,000,  in  lots  of  500  pins  and 
up,  f.  o.  b.  cars  North  Wllkesooro,  N.  C. 

J.  S.  BOGGS,  Albany.  Georgia. 


FOR   SALE. 

1  General  Electric  A.  120.  IM  volts. 

2  General  Electric  A.  60,  IM  volts,  125  cycles. 

1  15  K.  W.  110  V.  Edison  Multipolar. 

2  Excelsior  75-Llght  Arc  Machines  with 
regulator. 

1  Westlnghouse  75-Llght  with  separate 
exciter. 

60  T.  H.  Double  Carbon  Arc  Lamps. 

40  Western  Electric  Single  Carbon  Arc  Lamps. 

1  White  Marble  Switchboard,  three  panels, 
switches  and  Instruments  complete. 

]  Arc  panel  witn  instruments  and  plugging; 
device  complete  for  12  circuit.  4  machines. 

All  above  secondhand  but  in  good  operating 
condition.  Will  sell  all  or  part  at  a  bargain. 
Address  363  care  Western  Electrician,  510  .Mar- 
quette Building,  Chicago. 


FOR   SALE. 

One  60  A.  G.  E.  1-25-cycle.  in40-volt,  single- 
phase  alternator.  Armature  newly  rewound 
New  commutator  on  alt' rnator  and  exciter- 
Rheostats.  One  -  0-light  T.  H.  arc  machine  com- 
plete with  regulator,  wall  coutroUer  and  45 
double  carbon  lamps.  Extra,  armature.  These 
machines  are  in  Orst-class  condition. 

CITV  OF  OCONOMOWOC. 
Lighting  Department,  per  F.  R.  Bubbard. 


FOR    SALE. 

Will  sell  whole  or  part  Interest  in  patented 
electrical  specialty— thoroughly  introduced  to 
the  trade.  Can  offer  to  any  one  looktng  for 
A-1  electrical  specialty- a  patented  article  that 
has  been  already  placed  on  the  market  and 
widely  advertised  and  the  demand  steadily  in- 
creasing. Manufactured  ai  low  cost.  Profits 
large.  Address  BOX  365.  care  of  Western  Elec- 
trician, 510  Marquette  Bldg.,  Chicago. 


Points  in  Wisconsin 
and  the  Northwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  12th  Street  and  Park  Row  (Lake  Front), 
Chicago  for  St.  Paul,  Minneapolis.  Ashland  and 
Duluth,  connecting  with  all  western  lines. 
Meals  In  dining  and  cafe  cars  served  a  la  carte. 
For  tickets  and  further  information  apply  to 
nearest  ticket  agent,  or  write 

JAS.C.POND.GenM  Pass.  Agt.,MiIwaul(ee,Wts. 


For  Sale,  a  Bargain. 

To  a  party  who  is  in  position  to  take  personal 
charge  of  an  electric  ligbt  plant  and  capable  of 
operating  same,  we  will  sell  a  plant  on  good 
paying  basis  for  S1.500  to  S3. 000  down  and 
balance  on  long  lime.  Address.  J.  S.  MAURER 
A  CO.,  Monadnock  Bldg.,  Chicago. 


NOTICE. 


The  Robert  L.  McOuat  Electrical  Supply  Busi- 
ness is  in  my  hands  for  reorganization.  It  has 
been  in  successful  operation  for  eight  years  in 
Indianapolis.  There  is  but  one  competing 
house.  The  books  are  open  for  the  most  care- 
ful investigation.  The  business  has  averaged 
about  5100,000  per  annum.  It  can  be  doubled. 
It  is  aspleudid  opening  for  substantial  invest- 
ment. It  requires  only  about  $16,000  to  make 
the  purchase.  Properly  secured  notes  will  be 
accepted.  Address  ALFRED  F.  POTTS,  Trustee 
for  Reorganization,  125  S.  Meridian  St.,  Indian- 
apolis. 


"  In  all  the  land,  range  up,  range  down. 
Is  there  ever  a  place  so  pleasant  and  sweet? 


THE 

1.000 

ISLANDS 


There  may  be  somewhere  on  the 
earth  a  more  delightful  region  than 
that  of  the  Thousand  Islands,  but  if 
there  is,  it  has  not  been  discovered. 
It  is  as  fine  as  the  Bay  of  Naples, 
w'ith  no  danger  of  being  buried  in  hot 
ashes.  There  are  2,000  picturesque 
Islands  scattered  along  the  twenty- 
five  miles  of  one  of  the  most  beautiful 
rivers  in  the  world.  You  can  find 
out  a  great  deal  regarding  it  in  No. 
10  of  the  "Four-Track  Series  "  "The 
Thousand  Islands,"  of  the  St.  Law- 
rence River  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt  of  a 
two  cent  stamp,  by  Georgfe  H.  Daniels,  Gen- 
eral Passenger  Agent  Grand  Central  Stat  ion, 
New  York. 


220  V.  DIRECT  CURRENT. 


80  H.  P.  Westlnghouse,  400  R.  P.  M, 

20  H,  P.  Eddy,  1450  R.  P.  M. 

7y.  H.  P.  General  Electric,  900  E,  P.  M. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H,  P.  Paragon,  900  R.  P.  M. 

3y.  H.  P.  Paragon,  lOOOR.  P.  M. 

2  H.  P.  General  Electric,  1025  K.  P.  M, 

2  H.  P.  Simpson,  2100  R.  P.  M. 

VA  H.  P.  Genera!  Electric,  1800  R.  P.  M. 

1  H.  P.  LundeU,  1200  R,  P.  M. 


25  H.  P.  Crocker-Wheeler,  750.R,  P. 

15  H.  P.  Detroit,  1000  R.  P.  M, 

10  H.  P.  General  Electric,  l.'!50  R.  P. 

10  H.  P.  Simpson,  2000  R.  P,  M. 

IVi  H.  P,  Crocker- Wheeler,  1575  R.  P, 

7/,  H.  P.  Card,  775  R.  P.  M. 

8  H.  P.  C.  &  C,  1030  R.  P.  M. 

5  H.  P.  Westlnghouse.  1050  R.  P.  M, 

5  H.  P.  C.  &  C.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P  M. 


M. 


CENTRAL  STATION  IMPROVEMENT  CO.,    938  Monadnock  Block.  CHICAGO. 


INDUSTRIES 

ARE 

OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOiS  CENTRAL  R.  R. 

AND   THE 

YAZOO  &  MISSISSIPPI  VALLEY  R.  R. 


For  full  information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


DIRECT  CONNECTED  RAILWAY  UNITS. 

S50  Kw,  with  cross-compound   Corliss  engine. 
500  Kw.   with  cross-compound  Corliss   engines. 
425  Kw.  with  simple   Corliss  engine. 
425  Kw.  with  simple  Greene   engine. 
400  Kw.  with  Russell  four-valve  engines. 
400  Kw.  with  simple  Corliss  engine, 
yiio  Kw.  with  tandem-compound  engine. 
300  Kw.  with  tandom-eompound  engine. 
300  Kw.  with,  tandem-compound  engines. 
250  Kw.  with  Westlnghouse  compound  engine. 
225  Kw.  witli  cross-compound  engine. 

DIRECT  CONNECTED  LIGHTING  AND  POWER  UNITS. 

300  Kw.  60-cycle  two-phase,  with  simple  engine. 

300  Kw.  60-cycle  three-phase,    with   simple   engine. 

200  Kw.  60-cycle  three-phase  alternator,  with  simple  engine. 

200  Kw.  25-eycle  three-phase  alternator,  with  simple  Buckeye  engine. 

150  Kw.  60-cycle  single-phase  alteraators    with    tandem-compound   engines. 

125  Kw.  125-volt,  with  simple  engines. 

75  Kw.  250-volt,   with  simple  engine. 

75  Kw.  125-voIt,  with  simple  engine. 

60  Kw.  125-voit,  with  simple  engine. 

50  Kw.  125-volt,  with  tandem-compound  engine. 

50  Kw.  125-volt,   with  simple  engine. 

42  Kw.  240-Tolt,  with  simple  engines. 

25  Kw.  250-volt,   with  simple  engines. 

25  Kw.  12o-7olt,   with  simple  engine. 

BELT  DRIVEN  ALTERNATORS. 

(ioO  Kw,,  1,800-2,600  volts,  2-phase,  133  cycles. 

300  Kw,.  6,000  volts,  3-nbase,  25  cycles. 

2oU  Kw.,  10,000  volts,  3-phase,  60  c.vcles. 

250  Kw.,  2,200  volts,  single-phase,  133  c,vcles. 

200  Kw.,  1,100  volts,  single-pbase,  133  cycles. 

ISO  Kw.,  2,300  volts,  2-pbase.  60  cycles. 

ISO  Kw.,  2,300  volts,  single-phase,  60  cycles. 

ISO  Kw.,  1,0S0-2,I60  volts,  single-phase".  133  cycles. 

150  Kw.,  1,100-2,200  voits,  2-phase,  133  cycles. 

150  Kw.,  2,200  volts.  3-phase.  60  cycles. 

150  Kw.,  1,100-2,200  volts,  single-phase,  60  cycles. 

150  Kw..  1,100  volts,  single-phase,  133  cycles. 

120  Kw.,  1,040-2,080  volts,  single-phase,  133   cycles. 

120  Kw.,  1,040  volts,  single-phase,  133  cycles. 

100  Kw.,  2,300  volts,  single-phase,  60  cycles. 

100  Kw.,  1,100   volts,  single-phase,   133  cycles. 

100  Kw.,  1,040-2,100  volts,  3.phase,  60   cycles. 

90  Kw.,  2,200  volts,  2-phase,  60  cycles. 

00  Kw.,  2,200  volts,  single-phase,  00  cycles. 

75  Kw.,  2,200  volts,  2-phase,  fiO  cycles. 

75  Kw.,  1,100  voits,  single-phase,  133  cycles, 

60  Kw.,  1,100  voits,  single-phase,  133  cycles. 

BELT  DRIVEN  RAILWAY  GENERATORS. 


Two  .".00  Kw.  G-pole. 
Two  000  Kw.  4-pole. 
Fonr  3i:i0  Kw.  4-pole. 
Two  250  Kw.  4-pole. 
One  250  Kw.  6-pole. 
Two  200  Kw.  0-pole. 
Three  200  Kw.  4-pole. 


Two  200  Kw.  bipolar. 
Two  1.S7  Kw.  4.pole. 
Two  150  Kw.  6-pole. 
Two  110  Kw.  4-pole. 
One  110  Kw.  6-pole. 
Three  100  Kw.  4-pole. 
Two  100  Kw.  6-lMle. 


ENGINES.   BOILERS,   GENERATORS,    MOTORS,  ARC  LAIVIPS,  TRANSFORMERS. 


I  I     BROADWAY 


CHAS.  E.  DUSTIN   CO., 


NEW  YORK 


I 


I.UIilJ--«!U"Ji.l.lJ--H.'l. 


ATE.  Established  ie  years.  Sold  by  agents  A'lyo  dea 


U.S. METAL  POLISn 


>OLISHES  ALL  METALS. 


n  Samples  se^t    free 

GeO.W.  Mof  FMAN 

ZSS.E.WasmihctonSt.IHDIAHAPOLIS.InD 


RUBBER   IVIA.-rS 

FOR    SWITCHBOARDS. 

261  Waslilngton  St.,  NEWAKK,  N,  J. 

FOR  SALE. 

ALTERNATORS. 

1-360  K,  W.  General  Electric  S-phase. 

1-120      •■ 

1-75        "*        Westlnghouse  2-phase, 

250-VOLT  GENERATORS. 

I-2S0  K.  W.  Western  Electric  M.  P. 
1-200      "       Eddy  M.  P. 

125-VOLT  GENERATORS. 

1-I2S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 

ELECTRIC  cof 

54-62  5.CLINT0N  5T.  CHICAGO 


"NEW  TRAIN  SERVICE  TO 


French  Lick 

and 

West  Baden 
Springs." 

A  parlor  and  dining  car  now 
leave  Chicago  at  12:00  o'clock 
noon,  arrive  at  the  Springs  at 
8:45  p.  m.  Leave  Springs  9:0a 
a.  m.,  arrive  Chicago  5:55  p.  m. 
Reservations  at  Monon  Route 
City  Office,  232  Clark  Street. 
T'^leohone  Har.  1245. 


I 

li 


CHICAGO    EDISON    COMPANY  REPAIR   SHOPS 


76    MARKET    STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


Machine  and  CTarpenter 

Workof  All  Kinds 

Correspondence   Solicited. 


OPEN    DAY   AND    NIGHT. 

riRST-CLASS    EQUIPMENT   THROUCHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


II 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  flineral  Analysis  of  the  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


DE:/VRB0RN     ORUO    St    OMEIIVIIOAI-    \A/^ORK3, 


I  20  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICAGO. 


Dixon's  Iri  Handy  hlb.  Bars 

^q1  1^  ends  all  slipping,  v/ithout  hardening 

«      1  .     ■»  ,  ,  or  otherwise  injuring  the  leather. 

mjGIX    XJl'6SSlIl.g       Circular  I250a.nd  free  samples  upon  request. 

JOSEPH   DIXON    CRUCIBLE  CO..  JEl-ISKV    CIIV.  N.  J. 


REG.TRADE  MARKS 


PgJHfl 


The  Phosphor  Bronze  Smelting  Co.  Qmited, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT  BRAND  PHOSPHOR-BRONZE" 

INGOTS,CASTINGS,W1RE,RODS,SHEETS,ETC. 

—  DELTA   METAL 

CASTINGS,  STAMPINGS  and  FORCINGS 

ORIGINAL  AND  SoUeMaKERS  IN  THE    U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  GASOLINE  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan- American  Exposition. 

It  will  produce  as  good  a  com- 
mercial light  as  tbat  of  an  auto- 
matic steam  engine,  either  belted 
or  direct-connected  generator. 
Simple,  Economical  and  Reliable, 
Send  for  Catalogue  W. 

MARINETTE 
GAS  ENGINE  CO., 

CHICAOO  HBIOHTS,  ILL. 

AGJiNCil-b: 
301  Fisher  Building,  Chicago.       619  Stevenson  Building,  Indianapolis. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  Yorlt. 

MacKay  Engineering  Co.,  100  Boylston  St.,  Boston. 

^      Strong.  Carlisle  A  llammond  Co.,  Cleveland. 


Each  engine  is  fully  tested  before 
it  leaves  our  factory  to  its  full  in-' 
dicated  horsepower.  Its  simplicity 
of  construction  and  perfection  of 
mechanical  principles  have  been 
amply  demonstrated  during  the 
past  23  years.  Olds  engines  are 
standard  the  world  over. 


Stationarv  Engines 
Portable  Engines 


2  to  too  H.  P. 
g  to    18  H   P. 


Cas  and 

Gasoline 
Engrjnes 


We   will   send  full  information  and 
new  illustrated  catalog  upon  request. 

Olds  Gasoline  Engine  Works 

252  River  Street,     -      Lansing,  Mich. 

980 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

AOFMriF^J  New  York,  George  F.  Woolston,  29  Broadway. 

A^E.ni/iEs^  Birmingham,  Ala.,  W.  H.   Hume  &  Co.,  Woodward,  BIdg. 


Main  OfFIce  and  Works: 
YOUNCSTOWN,  OHIO. 


JEFFREYS:  JACEIBEllY 


FOR  CATALOGUE, 

THE  JEFFREY  MFG.  CO. 
COLUMBUS,  0. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continious  baking  at  180°  F. 
will  not  make  It  iirittle.  Water  repellent.  Oil  proot. 


THE  STERLING  VARNISH  CO. 


Pittsburg,  Pa. 


BEST  OH  EARTH. 


BURGER  AUTOMATIC. 


For  Electric  Work 

HeaULATION  AND  ECONOMY 
OP      FUEL      UNSURPASSED. 


WRITE  FOR  CATALOOUE  H 


Then  compare  It  with  some  Oas  Engine 
band  books  that  cost  $1.00. 


Woolley 
Foundry  &  Mach.  Works 

Box  400,  Anderson,  Ind. 
U.  S.  A. 


When    We  Say   That. 

0C 


GREENS  ECONOMIZER 


Saves  from  lo  to  20^  in  fuel,  we  state 
but  one  advantage  :  possibly  the  in- 
creased boiler  capacity  secured  through 
purifying  of  feed-water  ;  or  saving  in 
boiler  repairs  through  keeping  the  feed- 
water  heated  above  the  evaporative 
point  :  or  reserve  of  Hot  Water  to 
meet  sudden  demands  for  power  means 
more  to  you,  whichever  way,  our  free 
booklet  explains  the  saving.  Your 
engineer    can    testify  to  its  trueness. 


THE   GREEN    FUEL   ECONOMIZER  CO. 


Sole  Manufacturers  In  the  U.  S. 


.MATTEAWAN.  N.  Y. 


SAMSON  TURBINE 

The  illustration  shows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recently  installed  by  ns.  for  the  NLIGAKA 
FALLS  HYDRAULIC  POWER  &  MFG.  CO..  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  toilows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  EScy. 

213  ft y.. 257  r.  p.  m 1750 95* '30* 

213  ft a 257  r.  p.  m. 3000 95* |o6* 

213  ft FuU 257  r.  p.  m 3500 95% Slo* 

These  results  bave  never  been  equaled  bv  any  turbine  ot  the  Horizontal  Shaft  Design,  operating  under  equally  HIGH  HEAD^ 
The  test  was  made  after  turbines  were  installed  to  position,  direct  coupled  to  Generators.  Francis'  weirs  and  formulae  for  aiscnarge 
were  used.    Theoriginal  test  reports  on  file  at  our  offices.     These  turbines  are  aU  fitted  with  our  SAMSON  BALANCED  GAl*,a. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &,    CO.,         sprincfield,  ohio,  u.  s.  a. 
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VIe've  wiPBless  wipes  and 
hofmeless  cabs. 
But  will  we  ever  own 
A  cussless,   waitless,   out- 
of-ofder-less 
Girlless  telephone  7 

-LIFE. 


See  us  at  St.  Louis^ 
SECTION  24 

Palace  of  Electricity. 
Thousands  have 
already  declared  the 
Automatic  Tele- 
phone the  wonder 
of  the  fair. 


Automatic 
Electric 
Company 

CHICAGO,  U.S. A. 


DO  YOU  KNOW  *•■ 


Telephone  Booths 

have  increased  the  receipts  (where  exposed 
telephones  had  previously  been  in  use)  saf- 
ficiently  to  pay  the  cost  of  the  booths  within 
the  first  thirty  days?  SPECIAL  PRICES 
to  demonstrate  what  booths  will  do  for  you. 


WRITE  FOR  CATALOG 


W.  S.  SEAMAN  &  CO. 

216  E.  WATER  ST.,  MILWAUKEE,  WIS. 


We  introduced  successful  4-party  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet— "  Selective  W." 


CENTRAL 

ENERGY 

^  ■« 

MAGNETO 


Impedanco  Cell  for  Selsctlves.    No  Springs. 

AMERICAN  ELECTRIC  TELEPHONE  CO. 

CHICAGO,  ILLINOIS 


Yost  Sockets  and  Specialties 

The  only  safe,  satisfactory  and  permanent 
safeguard  against  side-iopping  shades  and  loose 
sockets — that's  the  Yost  device  for  locking  shell 
and  cap  together.  If  you  haven't  used  them 
you  are  behind  the  times. 

We  make  an  up-to-date  line  of  Specialties. 
Send  for  Catalogue.  It 
won't  cost  you  anything, 
but  our  improvements 
will  save  you  time  and 
annoyance,  which  means 
what? 


THE  YOST   ELECTRIC   MFG.  CO.  " 

TOLEDO,   OHIO 


TWO    YEAR.   COURSES  IN 

STEAM  AND  MACHINE  DESIGN 

AND   IN 

APPLIED  ELECTRICITY. 


PRATT   INSTITUTE, 

BROOKLYN,  N.  Y. 
Writ*  for  C&ta.lodua  and  Particulars. 


^^^^^^hh^ 

B^' 

liluili 

■1 

J 

^       ^^^^H 

A 

TELEPHONE 
BOOTHS 


When  In  want  of  the 
Right   Kind   write  us. 


Cmtalagie  free 


Yesbera  Mfg.  Co. 

TOLEDO,   OHIO. 


Engineering  cop 


Our  BVBlem  nf  tralomg  by  mall  has  helped  Ihoi 
aods  held  down  Id  poor  pod  Hon  a  to  rtse  lo  betler 
BilHrfes  and  sltuaiiona.  Your  ebince  to  rise  (a  ju.it 
as  BWd  us  olhrra.  Write  for  our  free  illustrated 
book,  "C-tn  [  Become  Ad  Electrical  Engineer  •" 
We  teach  bv  mail,  Elei:lricnl  EnKineerlne,  Ma- 
chanlcal  Eo?Iro«rln(i,  Steam  Elngineering.  Mechan- 
ical Drawing  Electric  Liehtlnc-,  Eleclric  Railw^va. 
ELECTRICAL  ENGINEER  INSTITUTE,  Dent. 
K  S-W  «'eat  ?>d  Si..  Vew  Yprk. 


Book   Orders 


GIVEN  PROMPT  ATTENTION. 

Electrician  Publishing  Co., 


SullB  BIO  MarnueHe  BIdg..  CHICAGO. 


' 


YOUR  CHANCE  FOR 
SUMMER  ENJOYMENT 

3  and  4  Days  Lake  Trip  $13 

Chicago  lo  Menominee,  Mich.  &  Ret. 
Including  Berth  and  Metis. 

5  Days  Lake  Trip         $20 

Chicago  to  Mackinac  Island  &  Ret. 
Including  Berth  end  IVIeais. 

Muskegon  or  Grand  Haven 
$2.75 
MILWAUKEE 

$1.50 


And  Return 
From  Chicago, 


And  Return 
Prom  Chicago, 


Write  about  it 

.  C.  DAVIS,  G.  p.  A. 

Chicago,  III. 


I 
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KELLOGG 

MAGNETO  SWITCHBOARDS. 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  l,400 
Small    SwHchboards, 

Having  75,000 
Lines  in  Actual  Use. 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen'and  Congress  Streets, 
CHICAGO. 


Seymour  Building, 
LOS  ANQELES. 


Electric  Building. 
CLEVELAND. 


Keystone  Teleplione  Bulldlns: . 
PHILADELPHIA. 


SIMPLE 
EFFICIENT 
RELIABLE 
DURABLE 
NOISELESS 
ECONOMICAL 


ILLINOIS  POLE  CHANGER 

THE  LATEST  RINGING  DEVICE 

Produces  Both  Alternating 
and  Pulsating  Currents 

Broadly  guaranteed.  Write  for  circulars. 

Illinois   Electrie  Specialty  Co. 

171-173  South  Canal  Street  ....Chicago 


EcllpsB  Pocket  Ammiter 

For    General    Battery   Testing, 
0  to  15  Amperes. 

"Ready  for  uee,"  wlthflejrtble 
cord  attached  and  contact  apur  In 
caae,  which  Is  drawn  back  into 
case,  when  carried  in  pocket.  Used 
In  any  position,  and  works  In 
either  direction  of  current.  Size 
of  watch,  and  very  light  weight. 
Pivots  hardened  and  polished. 
Ask  your  Jobber.  Eldredee  Elec- 
trio  Mfg,  Co.,  Springfielif  Moss. 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANY  SIZE  EXCHANGE  ALL 'VB 
ASK  IS  TOUR  KEQUEar  FuR  SAMPLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  GO. 

Harrison' and  Clinton.      Chicago,  U.  S.  A. 


THIS   IS  OUR  LATEST   BULLETIN   DESCRIBING 

GENERATOR -CALL  TELEPHONES 

It  shows  all  of  our  recent  improvements  in  this  type  of 
apparatus.  If  yoo  wish  to  keep  posted  on  the  most 
modern  apparatus  you  w^ill  write  for  this  bulletin. 

Stromberg-Carison  Telephone  Wfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


CHICAGO,  ILL. 


ESTABLISHED  1876. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MDIOR 

Practically  dtist  and  water  proof.  For  Portable 
DriUin;;,  Taj^i-in?,  Reaming.  Emerv  Grinding,  etc. 
Write  for  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamfon,  H.  Y. 

Gen'l  European  Agents,  Sell^,  Soneentbal  &.  Co. 
85  Queen  Victoria  Street,  London,  England. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY,  PROVIDENCE,  RHODE  ISLAND. 


▲  r 


■  r  ▲.▲I 


CENTRAL    STATION     HEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  Wc  have  the  only  Meter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE     LIST 


An\eric25Liv      District       StcA^nv      Comp^tny 


nfi/VT/a~  WESTEK/V    £L6CTR/riA«. 


LOCKPORT,    N.Y. 


CHICAGO      ILL. 
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PRODUCERS 


AND 
WHOLESALERS 
OF  WHITE  CEDAR, 
PRODUCTS 


CEDAR  POLES 


SPECIAL    PRICES    ON    SMALL    POLES. 
WriteforacopyofourTELECRAPH  CODE  FOR  CEDAR  PRODUCTS 


CM-NAAORC 


YARDS 

f  KOSS    MICH. 
L'ANSE. 
MUNISING      '• 

ONTONAGON 
WAGNER,  WIS 
^ESHTIGO     " 


SUITE    IZOe  TRIBUNE  BLDG.  ChlCASO. 


BRACKETS— X   ARMS  — PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 
Prompt  Shipment       Quality       Satisfaction       Right  Price 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


Idaho  Cedar  Poles 


PACIFIC  COAST  POLE  CO. 


SPOKANE,  WASH. 


POLES 


W.  C.  STERLING  &  SON, 


MONROE,    MICH. 

Eleven  Pole  Yards  In  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


OHIO  VALLEY  CLASS  CO. 

Manufacturers  of  Glass  Insulators, 

SPECIAL    PRICES. 

ISOI     MONADNOCK    BLOC,  CHICAGO. 


BRASS  h  BRASS  GOODS 


ASK  FOR  CATALOG 


THE  PLUME  &  AT  WOOD  MFG.  CO. 


Mew  York Boston San  Frunclmco  ^^Mcago^,^ 


NEW 

GUY 

j 

ANCHOR 

''i 

A  Sledge 
and 
A  Man 
To  Swing 
It- 
All 

Necessary 

r 

'Crouse^Hinds" 

1 

133  S.Clinton  St. 

i 

CHICAGO 

.,_J 

I 


DO   NOT  DELAY  Sir 


Pillsbury  A.  C.  Ceiling  Fans 

They  will  stir  more  air  than  any  other 
alternating  current  Ceiling  Fan  on  the  market. 
THE  PRICE  IS  RIGHT. 


MANUFACTURED 
BY 


CENTURY  ELECTRIC  CO. 


I007-9'II  LOCUST  STREET, 


ST.     LOUIS,     MO. 


I 
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CEDAR    POLES 

CARNEY  BROTHERS  COMPANY 

eiO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specialty. 

Write  (or  Delivered  Prices. 


If  you  are  in  the  market  for  either  Ties  or  Poles,  you  can't  go  wrong 
by  getting  our  Prices. 

We'd  especially  like  to  tell  you  about  our  "Trolley"  tie.  It's  for  our 
mutual  benefit. 

May  we  not  have  your  request? 

MALTBY  LUMBER  COMPANY,     509  Plienix  Blocic,  Bay  City,  Micli. 

Pittsburg  Agents,  Tipper  &  Patton,  SOP  Bessemer  Building. 


CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZINC. 

I£  you  want  a  telegraph  pole  that  will  outtast  any  two  cedar  poles, 

get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  vi'ay.  Test 
poles  sound  after  thirty  years.  Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

^^       ^9  ■■  ^9   1^   1^   ^r  I.     I                              903  Broadway, 
^*'     ■='^^*^'^    '"^    ^M.^, KANSAS  CITY,  MO. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  pine,  any  size  or  Jength.  Also  ALL  HEART 
cross  ties,  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  promptly.  R.  R.  Akerb,  Manager' 


LEWIS   LVMBER  (Si.   MFG.   CO., 


Hatttlesbvirg,  Miss. 


MICHIGAN 


i:CEDARPOLES 

All  Lengths  ANi> SIZES 


WESTERN 


?f  OAR  POUEl 


gjfV'fi' 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLOG.  CHICAGO. 

EieMT    DISTRIBUTING     YARDS 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONG   LENGTHS  A  SPECIALTY. 


J  IDAHO. 

I  MONTANA. 


WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


■i    ..■,.....„ ■>.^...i-.-.;i.-..-i,t-i»,,o^.jcw:w...>--,-;,.^..,v,... ■...■:  ....■■•. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, wher*  we  load  In  torty-elght  bouri  from  the  time  we  have  your  order. 

DAOP     Ai     Ull    I       ^n         <0O3  Lumber  Exchange, 
^^^^     °^     nil»i»     \/\/.        MINNEAPOLIS,  MINN. 


'^^^jJ<MS^  OiTA^^SjoJ^  §m>^»WvW  g^jverw  ^      ^AoAm^juW  ftA^ywWlW>>U^V.    ^AecuvvoJbo/rtf^/^Xc^. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WiS. 


TIES       POLES 


ELHORtFOnERJACOBSC 


S 


POLES       T 


I    E    S 


H.  N.  FENNER,  President 

NE\A/     EIMG 

IVIacKiinery  to 

Brt^lding,  Taping,  Winding,  Twinn 

304  PEARL  STREET, 

J.  F.  BLAUVELT,  Agent                                                           RUSSELL  V 

V.  KNIGHT,  Treasurer 

AIMY 

ng  Braiders 

1.,  U.  S.  A. 

L.AND     BL. 

MANUFACTURERS  OF 

r   1  nsula'ti  n 

IT-T    COIVII» 

g  Elec-trical 

ng,  Cabling,  Stranding,  Polishing  and  Measuring  Machines.    Cable  Cover 

- 

PROVIDENCE,  R. 

Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  NewYork 


POLES,  TIES,  POSTS. 


PRODUCERS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 
We  want  your  Inquiries  always. 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical   Building. 


CROSS 
ARMS. 

LONG   LEAF 

PINE  AND  FIR. 


MICHIGAN  WHITE 


LARGE  STOCK. 


KELLOCC  SWITCHBOARD  &  SUPPLY  CO.,  Chicagro. 
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The 


Westinghouse 

Integrating  Wattmeter 


The  Original 

and  leader  which  others  have  followed 

The  Standard 

by  which  others  are  judged 


Type  A  Wattmeter 
with  metal  case. 


Master  Wattmeter 


Type  A  Wattmeter 
with  glass  case. 


Type  A  Wattmeter 
single-phase,  three-wire. 


Type  A  Wattmeter 
Poly-phase 


The  Type  "A" 

embodies  all  the  well-known  Westinghouse  Features. 
Write  nearest  office  for  Folder  4023 

Westinghouse  Electric  &  Mfg.  Co. 

Pittsburg,  Pa. 

New  York,  Atlanta,  Dallas.  Baltimore,  Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Los  Angeles.  Minneapolis    New  Orleans,  Philadelphia,  Pittsburg.    St.  Louis, 

Salt  Lake  City,  3an  Francisco,  Syracuse.  Seattle.  Denver.  Mountain  Electric  Co. 
Canada:     Canadian  Westinghouse  Co.,  Limited,  Hamilton,  Ontario,     Mexico:  Q.  &  O.  &  Branlff  Co..  City  of  Mexico. 
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The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 


Mailed  anywhere  on 
receipt  of  pric*  .  .  . 

No   technicalities. 


ELECTRICIAN  PUBLISHING  CO., 

510  MARQUETTE  BUILDING,  CHICAGO, 


SOMETHING  NEW 


IN     IVIET 


An  entirely  new  means 
of  compensating  for  fric- 
tion and  vibration  on 
light  loads  in  a  direct- 
current  wattmeter,  by 
using  a  small  multipoint 
switch  in  connection 
with  the  compensating 
coiL  By  moving  the 
switcharm  over  the 
points  of  contact,  any 
desired  range  of  com- 
pensation can  be  secured 
instantly.  It  is  the  simplest,  quickest  and  most  effect- 
ive means   yet   devised   and  is  absolutely  permanent. 


DUNCAN  ELECTRIC  MANUFACTURING  CO.. 


LA  FAYETTE,  IND.,  U.  S.  A. 
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M  ea  surin  g 
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Bulletin 
No.  29  W 

Is  no'w  a  pa.rt  of 

our 
large 

Illustra.ted 
C  a^t  a^l  o  g 


TheF.  3is sell  Company 

TOLEDO,  OHIO. 

Manufacturers  and  Jobbers  of  ELECTRICAL  GOODS 


VULCANIZED  FIBRE 

Highest  grades  for  electrical  insulation  and  mechanical  purposes*  in  sheetiy 
tubesf  rods  and  special  shapes.      Catalogues  and  samples  on  application. 

VULCANIZED  FIBRE  CO.,  -    Wilmington,  Del. 


"  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 


IVI 


FOR  EVERY  ELECTRICAL  SERVICE. 
B.     AUSTI  IM    &    C 


CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSUIiATED  WIRE  &  CABI/E  CO., 

WORKS:  liyonne,  N.J.  114-116  I.IB£RTV  STREET,  H.  T. 


Wocrrerv 


Alternator 


Designed  and  made  to 

£a,rn  Money  with 

not  to 

Spend  Money  on 

We  Guarantee  What  We  Sell 

. .  .  AND  .  .  . 

Sell  What    We    Guarantee 

"ISiENl^CTBlcjp.E. 

Saundusky,  0< 


ELECTRIC 

FANS 


THE  POPULARITY 

of  our  fans  is  due  to  their  su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
No.  30814 

SPRAQUE 

ELECTRIC  COMPANY 

Qeneral  Offices: 

527  West  34th  Street,  New  York. 

Chicago  Office :    Fisher  BIdg. 


iBIack  Diamond  File  Works  ^ 


Est.  lti«3. 


Inc.  1895. 


Tw«lv« 
Metals 
Awardtd  at 
Inlernallonal 
Exrosltloni 


Special 
Prize 

Gold  Medal 
at  Atlanta, 
1895. 


}♦ 

^  OUK  eOODS  ABE  OK  SAIE  IST  EVEKX  liEADUte  HAKDWAME  W 
4f|  STOBE  IN  TBE  ITinTED  STATES  AND  CANADA.  fjf 

I   G.  &  H.  BARNETT  COMPANY,  | 

^  PHILADELPHIA,    PA.  ^ 


4R' 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kind$ 


MAIN  OFFICE  AND  WORKS 


Bare 

Copper 

Wire 


TRENTON,  N.  J. 


■AOENCIE*    *Nt    •RANCHtS- 


■(•  Vatk  Chinas  CIsveland  tin  Franolw*  PhllidelphI*  AHuli 


Vol.  nil?,     $3.00  Per  Ahui. 


Copyrleht,  1903.  by  Electrician 
Publishing  Company,  Chicago. 


CHICAGO,  JDNE  25, 1904. 


10  Gents  a  Copv.        |o.  26, 


JIUIDI     CV  INSULATED 

Jlwlrl.lLA.  WIRES  ANDCABLES. 

RUBBER  COVERED,  WEATHERPROOF.   UNDERGROUND  AND  SUBMARINE. 

^""R.^rnx'sb"""'       7-/je  Simplex  Electrical  Co., 

Monadnock  Block.  CHICAGO.  I  I  o  State  Street,  BOSTON,  MAS$. 


WESTERN   SELLING  AOENT, 

H.   R.   HIXSON, 

M««  Monadnock  Block.  CHICAGO 


;lom/> 


1889— Paris  JBxposition, 
Medal  for  Bobber  Insiilatioii. 

18»3— World's  Fair, 
Medal  for  Bnbber  Insnlation. 


TRADEMARK. 


TKE  STANDARD  FOB 

BITBBIIB  IWSUIiAXIOK. 

Sole  Manufacturers  of 


Okonite  Wires,  Okonlte  Tape,  Manson  Tape,  Candee  "»'•  Wires. 
THE  OKONITE  CO.,  Ltd. 

?'&S?hSe";.  1  «">8"..        253  Broadway.  Hew  York. 


Gbo.T.  Manson, Gsn'l  Supt 
W.  H.Hode'.ns.Secy. 


INDIAHA  RUBBER  AND  INSULATED  WIRE  CO., 


MANUFACTURERS  OF 


Paraniie  Rubber  Covered  Wires  and  Cables, 

UNDERGROUND,  AERIAL,  SUBMARINE  AND  INSIDE  USE. 
TELEPHONE,  TELEQRAPH  AND  PIRE  ALARM  CABLES. 


Alt  Wires  are  tested  at  Factory. 


JONESBOBO,  umb 


^A/IF?ES 


"Climax" 

For  f1igh>resistaiice  Work. 


^'Advance" 

Por  Measuring  Instruments. 


SPECIAL    ALLOY8    FOR    ELECTRICAL    MANUFACTURERS. 

DRIVER-HARRIS  WIRE  CO.,  Harrison  (Newark),  N.  J. 


The  Rose  POLYTECHNIC  INSTITUTE 

Devoted  to  all    brancbea  of  Knelneerinp:   Science. 
UecbaDlcal,  Klectrlcal  and    civil.      Architecture  and 
Chemlatrj'.     Thorousli  ln>-trucllon.  practical  work. 
Courses  under  direc,  ion  of  speciaiista.    22d  year.    Send  1 
forcatalo?.  G.  L.MEES.  Pres..Box8.Ten-eHaute.Xnd 


THOUSANDS  IN  USE. 

Motors,  M  h.  p.  to  100  h.  p. 

l^ynamos.  1  k.  w.  to  75  k.  w. 

Hllbest  Qoalily.     Rcuonebl.  Prl«. 

THE  HOBART  ELECTRIC  MFG.  CD. 

Tr.OY,  OHIO. 


Magnets  and  All  Kinds  of  Coil  Windings  of  Insulated  or  Bare  Wire  for  Every  Purpose. 
VARLEY  DUPLEX  MAGNET  COMPANY.  PROVIDENCE,  RHODE  ISLAND. 


CHICAGO    INSULATED    WIRE   CO,. 

152-154  LAKE  STR.EET. 

B&re  a^nd  Irvsulated  Wires  and  Cables. 
Galvanized  Steel  Strands. 


tlUOC  MM  II 


CRESCENT  RUBBER  INSULATEV 
WIRES  AND  CABLES 

Natlonml  Code  Htandard. 
CRESCENT  INSUUVTEO  WIRE  AND  CABLE  CO., 

•3  BARCUy'strIeT.  "I''"  OHici  and  Factory.  TRENTON, «.  /^ 


STANDARD  UNDERGROUND   CABLE  CO. 

322  The  Rookery,      Westlnghousc  Bldg.,      56  Liberty  St.,        1225  Betz  BIdg., 
Chicago  Pittsburg.  New  York  City.       Pblladelphia,  Pa. 

Crossley  Bldg.,  San  Francisco.  10  Post  Office  Square,  Boston. 

BARE  AND  WEATHERPROOF  WIRES  AND  CABLES. 

Rubber  Covered  Wires  and  Cables.        Underground  Cables  for  all  Purposes. 


^<ittL»R  t.Oa 


tUl\i^tata 
CONDUITS  FOR  INTERIOR  WIRING. 

American  Circular  Loom  Co. 

Clielsea,  Mass.,  New  York,  Clilcago,  Sao  Fraodsco. 


Pittsburg 

New  York 

Chicago 


THE 

PHOENIX 
GLASS  CO. 

Maoufactur.rs  or 

Electric  Globes  and  Shades,  both 
Arc  and  iocandesceot 

Inner  and  Outer  Qlobes  for  all 
enclosed  arc  systems 

CATALOOUES    SENT    ON    REQUEST 


^    S 


''  SAFETY  "  RUBBER  COVERED 

WIRE    AND   CABLE 

FOR  EVERY  |LECTRIGAL  SERVICE. 
IVI.      B.     AiJS-rilM    A    CO., 

CHICAGO   REPRESENTATIVE. 

THE  SAFETY  INSULATED  WISE  &  CABLE  CO., 

WORKS :  (ayonne,  N.J.  11*-116  irBEBTV  STREET,  H.  Y. 


H.  N.FENNER,  President  

IME\A/     EIMOI.AIMD 


J.  F.  BLAUVELT,  Agent 


RUSSELL  W.  KNICHT,  Treasurer 

IVI 


IVI 


hinory  f i 


MANUFACTURERS  OF 

Insula-tine  Eli 


■tri 


I   ^A/ir< 


Braiding,  Taping,  Winding,  Twinning,  Cabling,  Stranding,  Polishing  and  Measuring  Maoi>lnes.    Cable  Covering  Braiders 

r-INE     CA.STINOS     A.     S^K^IiBkt--rV' 


304  PEARL  STREET, 


PROVIDENCE,  R.  1.,  U.  S.  A. 


WESTON  ElBcMcal  Ingtonment  Co., 

Waverly  Park,  NEWARK,  N.  J. 

Voltmeters,  Uilliioltiitert,  Voltameters, 
Ammeters,    Milammeters, 

6uiKid  Detectors  ud  Circuit  Testers, 
Ohmmeters,  Portable  Galiammetere. 

Our  Portable  Instruments  are  recognized  as 
The  Standard  the  world  over.  The  Semi-Port- 
able Laboratory  Standards  are  still  better. 

Our   Station   Voltmeters  and  Ammeters  are 

unsurpassed  in  point  of  extreme  accuracy  and 
lowest  consumption  of  energy. 


Vestom  Standard  Portable  Direct 
BeadlnB  Ulllivoltmeter 


LONDON  —  Elliott     Bros.,      Century     Works, 
Lewlsham. 

BERLIN— Dupopean    Weston  Electrical    In- 
strument Co.,  Rltterstrasse  No.  88. 

Paris,  France— E.  H.  Cadiot,  12  Kue  St.  Georges. 

Bfew  YorkOffice— 74  Cortland'  8treet 


;:SVJf?^  TOOL  BAG 

THE    TURNER 

Double  Jet  Alcohol 
BLOW  PIPE  No.  10 

Produces  a  aon-osidizlng  needle  flame  ot  crer 
3,000  degrees.  Burns  wood  aicohoL  Burner 
swiveled  s-^  that  ilarae  can  be  turned  any  direc- 
tion. Capaciiy  Ji  piut,  Shlpplne  »eigbt  two 
pounds.  Burns  three  hours  at  foli  blast  from 
one  fiHiUL'.  Can  be  tu'ned  low  Ukealamp  when 
not  in  use.  Size  of  reservoir  2'',  s  5  locbes. 
Everj'  electrician  should  have  one  m  bis  tool 
bag.    Excellent  for 

LEAD  BURNING, 
SOLDERING  WIRES,  ETC. 

THE  — — 


No.  IS  Doable  Jet  Alcoliol  Blow  Pipe.    U-iH  eicb. 


Turner  Brass  Works 

23  N.  FRANKLIN  ST.,   CHICAGOJ 

Upon  receipt  o*  cash  we  will    prepay  charges. 
DI*JCOUNT  TO  JJEALERS. 
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MANUFACTURER     OF     THE 


PHILADELPHIA 


"Cbloribe  Hccumulator" 

For    Central    Stations,    Electric    Railways,    Isolated    Lighting    and    Power    Stations, 
Fire  Alarm,  Telegraph,  Train  Lighting,  etc.,   etc. 

PRICE    LISTS    AND    OCSCRIPTIVE    BULLETINS    FORWARDED    UPON    REQUEST. 


SALES      OFFICES: 


PHILADELrui>, 

Allegheny  Avt. 
and  19th  St. 


New  Yobk,  Boston. 

100  Broadway,  60  State  St. 


Chicago.  St.  Louip.  San  Fhancisco,  Cleveland.  Canada,  Havana,  Ctjea. 

Marquette  Bldg.         Wainwright  Bldg.  Rialto  Bldg.  Citizens  Bldg.  Canadian  General  G.  F.  Greenwood,  Manager 

Electric  Co..  Ltd.  Toronto  34  Empedrado  St. 


There  is  No  Higher-Class  Indla-Rubber  Insulation 
For  Wires  and  Cables  than 

HABIRSHANA/. 


Authorized  Manufacturers  of  th* 


IX 


-l-EXII 


T«JI 


\A/IRi 


•\ 


* 


I  The  India-Rubber  and  Cutta-Percha  Insulating  Co.,   I 


Sales  Office, 
ID  Cortlandt  St.,  New  York. 


MAIN  OFFICE,  Glenwood  Works, 

YOIMKI 


^t!^^^:rgg^^^^^^'««««gg»g:^^'K«^^H»»g::g8 
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Electric  Heating  Apparatus 

BEND  POR  e2-PAaE  CATALOGUE. 

"UNIT'  ENAMELED  RHEOSTATS 

SIMPLEX  ELECTRIC  HEATING  CO., 
Cambrldgeport,  Mass. 


CARBONS 

CONSUMERS  CARBON   CO, 

LANCASTER,  OHIO,  U.  S.  A. 

.      Carbons  of , all,  kinds  and  for  all  purposes.      . 


AKRO  IM 

Cenerators,  Motors,  Clutches, 
CommutatorTruing  Devices. 

AKRON  ELECTRICAL  MFG.  CO., 

A.i<F«OIM,  ^. 

N.  V.  OlfPce:  McKiy  Eojlneering  Co.,  149  Broadway 


PLATINUM  RIVETS  FOR  CONTACT  POINTS  IN  TELEPHONES— SPARK  COILS 
AND  OTHER  ELECTRICAL  APPARATUS.  PLATINUM  SHEET  AND  WIRE  IN 
ANY  FORM  AND  DEGREE  OF  HARDNESS.     PLATINUM  SCRAP   PURCHASED. 


B/VKER&OOIVIPAIMY,lnc. 

ARTISANS  IN  PLATINUM 

408-4 1 0-4 1 2-4  1 4  N.  J.  R.  R.  AVE.  -  NEWARK,  N.  J. 

New   York   Office:    120    Liberty   St. 


ALPHABETICAL    INDEX    TO    ADVERTISEMENTS. 


Adams-Bagnall  Electric  Co..— 

Akron  Electrical  Mfg  Co 3 

Allen  Company,  L.  B 11 

AUls-Chalmers  Company 2 

American  Battery  Co — 

American  Circular  Loom  Co.  1 

American  Conduit  Co 14 

Amer.  District  Steam  Co 15 

Amer.  Electrical  Heater  Co.. — 

Amer.  EL  Telephone  Co 15 

American  Electrical  Works. .11 
American  Stone  Conduit  Co.. 14 
Arnold   Elec.  Power  Station 

Co 13 

Automatic  Electric  Co 14 

Babcock  &.  Wilcox  Co — 

Bain,  For(5e 11 

Baker  &  Company 3 

Baker  A  Co..  W.  E 13 

Barnett Company, G.  &  H....20 
Beardslee  Chandelier  Mfg.Co.IO 

Berthold  A.  .Jennings 17 

Big  Four  Route — 

BtssellCo.,  The  F 4 

Bossert  Electric  Construction 

Go 10 

Brooks,  Hall  L ! .  17 

Bryan-Marsh- Co — 

Bryan,  Wm.  H 13 

Buckeye  Electric  Co — 

Bullock  Elec.  Mfg.  Co 9 

Bushnell,  A 16 

Butterfleld,  J.  F ....— 

ByUesby  A.Co.,H.  M 13 

Byrne  Const.  Co.,  M.  P — 

Carney  Bros.  Co 17 

Central  Electric  Co 5 

Cent,  Stat.  Improvement  Co..  12 

Century  Electric  Co — 

Chicago  Die  &  Electric  Co.. .  .— 


Chicago  Edison  Co 4,  12 

Chic.  Fuse  Wire  &,  Mfg.  Co. . .  11 
Chicago  Insulated  Wire  Co..  1 

Chicago  Mica  Co 10 

Chicago  Storage  Battery  Co. .  5 
Columbia  Incand.  Lamp  Co..— 

Columbia  Mfg.  Co 17 

Columbus  Storage  Bat'ry  Co-12 

Consumers  Carbon  Co 1  3 

Continuous  Rail  Joint  Com-  . 

pany  of  America 4 

Coolidge  Co..  Marshall  H 17 

Crawfordsville  Electric  Co.  .11 

Crescent  Co 5 

Crescent  Ins.  Wire  &  Cbl.  Co.  1 
Crocker- AVheeler  Company. . .  13 

Grouse-Hinds  Co — 

Cutler-Hammer  Mfg.  Co 8 

Cutler  Elec.  &  Mfg.  Company— 

D.  &  W.  Fuse  Company 4 

Dearborn  Drug  A  Chem.Wks.l8 

Detroit  Steel  Casting  Co 8 

Diamond  Meter  Company — 

Dielectric  Manufacturing  Co.  5 
Dixon  Crucible  Co.,  Joseph..  18 

Driver-'Hanis  Wire  Go :.  l 

fiuncah  Elec:  Mfg.  Co..! 19 

DustinGo.,  Ghas.  E 13 

Edison  Decorative  &,  Minia- 
ture Lamp  Departm't lO 

Edison  Mfg.  Company 5 

Edwards  &,  Go 12 

Egan,  J.  J 4 

Eldredge  Elec.  Mfg.  Co U 

Electrical  Engineer  Institute. — 

Electric  Appliance  Co  10 

Electrical  Recorder  &  Indi- 
cator Co 6 

Electric  Storage  Battery  Co . .  3 
Electrician  Pub.  Company ...  19 


Fibre  Conduit  Co 4 

"For Sale"  Advertisements..  12 
Ft.  Wayne  Elec.  Works,  Inc. .19 
Fostoria  Incand.  Lamp  Co... — 

Fowler,  John  H 17 

Fowler-Jacobs  Company 17 

General  Electric  Co 9 

GeneralEngineeringCo.,The.l3 
General     Incandescent    Arc 

Light  Company — 

General  Incand.  Lamp  Co — 

Goodrich,  Lines — 

Gould  Storage  Battery  Co — 

Gt.West.Smelt.A;  Refining  Go.  12 
Green  Fuel  Economizer  Co.. — 
Gregory  Electric  Company.  ..12 

Hallberg.  J.  H 13 

Haller  Machine  Co — 

Hart  Mfg.  Co 20 

Hartford    Steam    Boiler   In- 
spection &  Insurance  Co 18 

Hartford  Time  Switch  Co..- 11 
Hazard  ManufacturlDg  Co.  ..20 

Hipwell  Mfg.  Co 8 

Hobart  Elec.  Mfg.  Company.  1 

Hoffman,  G.W 12 

Holmes  Fibre-Graph.  Co 18 

Holophane  Glass  Co 9. 

Hornaday  &.  Co.,  J.  P 13 

Humphrey,  Henry  H — 

Hunt  ACo.,Robt.  W 13 

Illinois  Central  Ry.. .'. 12 

Illinois  Electric  Specialty  Co.— 
Incandescent  Electric  Light 

Manipulator  Company — 

Indiana  Rub.  &  Ins.  W.  Co....  1 
India  Rubber  &  Gulta  Percna 

Insulating  Company 3 

(nternational  Elec.  Meter  Co  13 


Fox*    Ol^cssifled    IX3.c5.e2 


International  Tel.  Mfg.  Co...  14 

Jackson,  D.  G.  &  W.  B 13 

Jeffrey  Manufacturing  Co  — 18 

Jewell  Electrical  Inst.  Co — 

Johns-Manville  Co.,  H.  W — 

Karlavert  Manufacturing  Go.20 
Kellogg  Switchboard  &.  Sup- 
ply Company 15.  17 

Kester  Elec.  Mfg.  Co 8 

Klein  &  Sons.  Mathias 10 

Kohler  Brotlxers 13 

Kuhlman  Electric  Co 5 

Leather  Preserv.  M.  Corp — 

Leffel  A  Co.,  James. 18 

Lewis  Lumber  &  Mfg  Co. ...17 
Llndsley  Brothers  Company.. 17 
Loud"sSonsCo.,H.  M 16 

Machado  A  Roller  — 

Maltby  Lumber  Company 17 

Manhattan  EL  Supply  Co — 12 

Manross,  F.  N 11 

Marinette  Gas  Engine  Co 18 

Matthews  &  Bros. ,  W.  N 1 1 

McLennan  i  Company .  K  — 10 

Mechanical  Appliance  Co — 

Mica  Insulator  Company — 

Michigan  College  of  Mines  ..— 

MiUer  Electric  Co 5 

Minnesota  Electric  Go 14 

Miscellaneous  Advs 12 

Monon  Railroad — 

Moon  Mfg.  Co.,  The '..14 

Mueller  Company,  William..  16 
Munsell  &  Co. .  Eugene 10 

National  Electric  Co 13 

National  Elec.  SigriaUing  Co.- 
National  India  Rubber  Co — 

of    .^^c3.>7-oirt:iseX33.e>xxt:s 


New  England  Butt  Co I 

Newgard  tt  Co.,  Henry 4 

New  York  Cent.  Ry 8 

New  York  Ins.  Wire  Co 11 

Northern  Elect']  Mfg.  Co....  9 
Norton  Elecfl  Instrument  Co.— 

Ohio  Valley  Glass  Co — 

Okonite  Go.,The 1 

Olds  Gasoline  Engine  Works.  18 

Paciffc  Coast  Pole  Co 16 

Page&HiU  Co 17 

Paragon  Fan  &  Motor  Go — 

Pardridge  Shade  &  Refl.  Co.  .— 

Pass  &  Seymour,  Lnc 10 

Pbelan.  D.  W 17 

Phillips.  Eugene.  F U 

Phillips  Insulated  Wire  Co. ..II 

Phcenix  Glass  Co 1 

Phosphor-Bronze  S.  Co 18 

Pignolet.L.  M lo 

Pittsburg  &  L.  S.  Iron  C0....I6 

Plume  &  Atwood  Mfg.  Co — 

Porter  Cedar  Company 17 

Pratt  Institute — 

Reisinger,  Hiigo — 

Reynolds  EL  Flasher  Mfg.Co.  5 

Boebling's  Sons  Co.,  J.  A 20 

Rose  Polytechnic  Institute...  1 
Ruebel-Schwedtmann-We!ls..l3 

Safety  Ins.  Wire  &  Gable  Co. .  1 

Sargent  &  Lundy 13 

Schott,W.H 13 

Seaman,  J.  H It 

Seaman  &  Co.,  W.  S 14 

Simplex  Electrical  Co.,  The..  1 
Simplex  Elec.  Heating  Co....  3 


Speer  Carbon  Co 4 

Spr^ue  Electric  Company. ..20 

Squire  Electric  Co — 

Standard  Elec.  Mfg,  Co 8 

Standard  Underg.  Gable  Co....  1 
Standard  Vitrified  ConduitCoi4 

Stanley  Instrument  Co 5 

Stanton,  LeRoy  W I3 

Sterling  &  Son,  W.  C 16 

Sterling  Electrical  Mfg.Co....l3 

Sterling  Varnish  Co..  The 10 

Stow  Mfg.  Company 10 

Stromberg-Carlson  Tel.  Mfg. 

Company 15 

Sturtevant  Company.  B.  F..,20 

Tod  Company.  William 18 

Torrey  Cedar  Company 16 

Trumbull  Elec.  Co — 

Turner  Brass  Works... 


1 


10 


Union  Electric  Mfg,  Co 

Valentine-Clark  Co.,  The. . . .  16 

Varley  Duplex  Jlagnet  Co 1 

Vulcanized  Fibre  Company. .20 

Wagner  Electric  ilfg.  Co 4 

Walsh's  Sons  &.  Company 12 

Warren  Elec. Mfg.  Co 20 

Wesco  Supply  Co — 

Western  Electric  Company...  8 

Western  EL  Supply  Co ..16 

Western  Lumber  &  Pole  Co. .  17 
Westinghouse      Electric      A 

Manufacturing  Co -- 

Weston  Electrical  Inst.  Co. J.  7 

Wilmerding,  C.  H 13 

Wisconsin  Central  Ry 12 

Wooliey  Fdy.  &  Mach.  Wks.'.— 

Worcester  Cocpany,  C.  H 16 

Yesbera  Mfg.  Go — 

Yost  E'ectric  Mfg.  Co S 
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REMEMBER     THE      NAME     AND     BUY     THE    BEST. 

PARAGON 
FAN  MOTORS 

NEW    STYLES  NEW    PRICES 

EASY  RUNNING     RIGID  CONSTRUCTION    NOISELESS 


CALL  AND  SEE  THEM  OR  WRITE  FOR  PRICES 

CHICAGO    EDISON    COMPANY, 

139  ADAMS  ST.,  CHICAGO. 


THE 

/7#/?£  CONDUIT  cawpi:^ 

Works  ^PRmcPAubmcE  OR  A  NG  EB  U  RG,  N  .  Y. 

UNDERGROUND  CONDUIT 


RIGHTiN THEORY RIG HT,n PRACTICE ^^  RISHT,n  PRICE 


■•« 


'ACME' COMMUTATOR  ^m     I 

iiiiiiiiiiin       M  I 


J    J.  EGAN'S  "ACME''  COMMUTATOR  COMI'OUNU 

absolutely  Dreveots  .parking  or  cutting.    One  etickoF 
'■Acme"  Ib  equal  to  one  gallon  of  oil  for  lubricating 
conunutfttora-    Free  Sample.    AGENTS  WAOTED. 
Mc  per  Stick.        85.00  per  doz. 

J.J.Egan  Sole  Mfg.,     683  W.  Ohio  St.,     Chicago 


CONTINUOUS  RAIL  JOINT  CO.  OF  AM. 

1  ^— ^^^^^^■^-^^■^^— ^^^^^— — ^^^— 

Ge.sekal  Offices.     Centuky  Buildinq 

NEWARK,   N.  J. 
OVER  20.000  MILES  IN   USE 

Highest  Award  at  P»rls  Eipositlon,  1900.  Buffalo,  1901 


Henry  Newgard  &  Co. 

ELECTRICAL  CONSTRUCTION 


Power  and  Light  Plants. 

Switchboards  and  Panel  Boards. 


87  FIFTH  AVENUE. 

CHICAGO,  ILLINOIS. 


New^  Ill\istrek.ted 

Bulletin 
No.  29  W 

on  dectrlce^l 
Measuring 
I  nstr\jment  s 

sent  prepft.ld  on 
request 


Bulletin 
No.  29  W 

Is  now  &  pa.rt  of 

o  VI  r 

I&rge 

Illvistrak.ted 
C  &t  a^l  o  g 


The  F.  Bissell  Company 

TOLEDO,  OHIO. 

Manufacturers  and   Jobbers  of  ELECTRICAL  GOODS 


CEJWT'RAL    STA.TIOJV    MAJVAGEHS 

Don't  Be  Afraid 

of  the  Gas  Pl&nt 

WORK  UP  A  MOTOR.  LOAD 

We  can  furnish  you 

SINGLE    PHASE     MOTORS 

that  will  start  under  full  load  in 
sizes  ranging  from  >^  to  35  H.  P. 

"GOagner   Electric  Mfg.    Co. 

ST.  LO\/IS.  MO..  V.  S.  A. 


c"rTo"e  carbon  brushes 

MOTOR    AND    GENERATOR    CARBON    BRUSHES 

SPEER  CARBON  CO.,    -    St.  Marys,  Pa. 


June,  25,  1904 


WESTERN     ELECTRIQAN 


.rrri^rr  T-T 


Duntiey   Washable  Battery  Cell 

(Patented) 

SAVES  BATTERIES 

TIME,  MONEY 

^^      Adapted  for  EVERY  class  of    Storage  Battery 
"service,  particularly  for  Electric  Vehicles. 

Prompt  deliveries.  Trices  right.  Send  us 
specifications  of  your  requirements.  We  also 
make  batteries  of  all  capacities. 

Chicago  Storage  Battery  Company 


1241  State  Street,  Chicago 


AGENTS    WANTED 


FOR  ELECTRICAL  REPAIR  WORK 

Of  Ail  Kinds,  and  All  Work  Guaranteed,  Address 

MILLER  ELECTRIC  CO.,  Davgnport,  Iowa.  '        Armature  and  Transformer  Rewinding  Our  Spaciall|r. 


W!^^ii„._JWJiii!'L'  .'.'.'s/k%f±^A 


New  Soldering  Stick 

I         "CRESCENT" 

'    Is  Pliable  ind  Plastic,  Not  Brittle  I 

Entlraly  different  from  any  other;  no  waste;  no 
sputtering;   nocorroslon, 

CRESCENT  CO.,  403  OMAHA   BLOC,  CHICAGO. 


hm  Croscerrt  Soldering  Stick 


BESTINTHEWORLU 

Write  for  full  particulars 
Reynolds  Elec.Flashsr  Mfg.  Co. 
221  Ftfth  Ave.,  Chicago.     | 


Edison  Battery 
Fan   Outfits 

These  fans  are  operated  by  Batteries  and 
are  independent  of  the  street  current. 
Dealers  not  already  equipped  to  fill 
orders  for  them  should  write  us  for 
Booklet   No.  6F    and    full    information. 

EDISON    MANUFACTURING    CO., 

T       Factory.  ORANGE,  N.J. 


^^\mjmab  C 


Q.£dK 


won.   ^^^  YORK.  83  Chambers  SI. 
nu»  CHICAGO,   304  Wabash  Ave. 


YOU  GET  MORE  FEET  PER  100  LBS. 


OF  I.  X,  L.  WEATHER=PROOF  WIRE 
than  you  get  of  any  other,  owing  to  the 
compact  insulation. 

SEND  FOR   SAMPLES   AND   PRICES. 


C^itiml  €itdnt^vm^m^, 


GENERAL 

SALES 

AGENTS. 


264=266-268=270  FIFTH  AVENUE, 
CHICAGO. 


SINGLE     AND 

POLYPHASE 

TRANSFORMERS 

KUHLMAN  ELECTRIC  CO., 

Elkhart,  Ind. 

\A/.    D.    PAIIMT. 

A    PERMANENT   INSULATING    PROTECTION    FOR    WOOD    OR    METAL. 
A  quick  drying,  moisture-proofing,  black  paint.     An  elastic  anti-rust  coat- 
ing.    A  jet  black  finishing  paint,  efficient  and  not  expensive. 
Write  for  "Data  on  Insulating  Materials.** 


DIELECTRIC  MANUFACTURING  CO., 


SAINT  LOUIS. 


STANLEY  RECORDING  WATTMETERS 


FOR     ALTERNATING     CURRENT     CIRCUITS 


IM 


THRU 


NO  JEWEL  WEAR  FROM  HAMMER  OR  SIDE  THRUST.       GLASS  OR    METAL   COVERS-SECOND  ALONE   TO  THE 

STANLEY    MAGNETIC    SUSPENSION    WATTMETERS 

Send  for  Bulletins  and  Information  About  Meters  to 

NL-KY     INSTF3UIVIEIM-r     C^.,     Oroa-t    Barringr-ton,   IVIaiss.,   \J. 


S.  A. 


EUBOFEAN  OFFICE,  23  BOULEVARD  DES  ITALIENS,  PARIS,  FRAKCE. 


SALES  IGESTS i 

MIssoari.  Kansas,  Arkansas. 

FRANK    ADAMS   ELECTRIC   COHPIKT, 

St.  Louis. 


Colorado,  Idaho,  Montana,  Wyoming,  New 

Mexico,  Utah, 

HEHDBIE-BOITHOFF  MFG.  AND  SUPPLY  CO.. 

San  Francisco- 


California,  lOrugon,  Tasfalneton,    Serada. 

Arizona. 

BIOOKS-FCLLIS  ELECTRIC  CORP. 

Sa.n  Francisco. 


Hexieo, 

fflCTOB  H.  BRASCHI  i  COHPiST. 

Heileo  CitT. 
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THEY    ARE   ABSOLUTELY 


Electrical  Recorder  &  Indicator  Company's 

VOLTMETERS  AND  AMMETERS 

WATOH   FOR    THEIR   PICTURES THEY  ARE  GOOD   LOOKING 

ELECTRICAL     RECORDER    &    INDICATOR    CO.,        PONTIAC    BLDC,    CHICAGO,    ILL. 


CLASSIFIED    INDEX    OF    ADVERTISEMENTS. 


AdSnsters,    Cord. 

Crescent  Co.  .     . 

Incandes.  El.  Lt.  Manip.  Co. 
Seaman,  J.  H. 
Adjasters,  Inc.  Lamps. 

Inc.  El.  Lt.  Manipulator  Co. 

Ancliors   (Tel.  &  Tel.) 

Matthews  &Bro.,W.>. 
Crouse-Hinds  Co. 

Annanclntors. 

Central  Electric  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Batteries  and  Jars. 

BlssellCo.,TheF. 
Central  Electric  Co. 
Chicago  Storage  Batt.  Co. 
Columbus  Storage  Battery  Co. 
Edison  Mtg.  Co. 
Edwards  &  Company. 
Electric  Appliance  Co. 
Afanhattan  Elec.  Supply  Co. 
Wrsco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Bells.    BusBzers.   Etc. 

Central  Electric  Co. 
Edwards  A,  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Belt  Dressing. 

Dixon  Crucible  Co..  Jos. 
Leather  Preserver  Mfg.  Corp. 

Beltlni;.  ,     ^ 

Leather  Preserver  Mfg.  Corp 

BloTvers. 

Sturtevant  Co.,B.  F. 

Blow  Pipes. 

Turner  Brass  Works. 
Boiler  Componnds. 

Dearborn  Drug  &  Chem,  Wks. 
Boilers. 

Babcock  &  Wilcox  Co. 
Books,   Ellectrlcal. 

Electrician  Publishing  Co. 

Drake  &,  Co.,  F.  J. 
Bootlis,  Teleplione. 

Seaman  ACo.,  W.  S. 

Yesbera  Mfg.  Co. 
Brnsbes. 

Central  Electric  Co. 

Hobart  Elec.  Mfg.  Co. 

Holmes  Fibre-Graphite  Co. 

Speer  Carbon  Co. 

Western  Electric  Company. 
Cable  Hansers. 

National  Tel.  Supply  Co. 

Western  Electric  Co. 
Cables  (See  Wires  and  Cables) 
Carbons,    Points    and 

Plates. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Consumers  Carbon  Co. 

Electric  Appliance  Co. 

National  Carbon  Co. 

Relsinger,  Hugo. 

Speer  Carbon  Co. 

Wesco  Supply  Co. 

Western  Elec.  Supply  Co. 
Casting^s. 

Detroit  Steel  Casting  Co. 

New  England  Butt  Co. 

National  Electric  (.o. 
Cbains. 

Jeffrey  Mfg.  Co. 
Clrcnit   Breaker!*. 

Cutler-Hammer  Mfg.  Co. 

Cutter  Elec.  &.  Mfg.  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

Union  Electric  Mfg.  Co. 

Western  Electric  Company. 

Westlnghouse  El.  &  Mfg.  Co. 
Clntcbes,    dec  tr  leal 

and    Mecbanical. 

Akron  Electrical  Mfg.  Co. 
Coal    and    Asbes    Hand- 

liner  Macblnery. 

Jeffrey  MEg.  Co. 
Coils  and  Mafrnets. 

Varley  Duplex  Magnet  Co. 

Western  Electric  Co. 


Commatator  Componnd 

Allen  Co.,  L.  B. 
Egan,  J.  J. 
McLennan  Sc  Co.,  K. 

Commatator  Tralnfi:  De- 
vice. 

Akron  Electrical  Mfg.  Co. 

Condnlt  and  Condnlts. 

American  Circular  Loom  Co. 
American  Conduit  Company. 
American  Stone  Conduit  Co. 
Central  Electric  Co. 
Electric  Appliance  Co. 
Fibre  Conduit  Co. 
Spragiie  Electric  Co. 
Standard  Vitrified  Cond.  Co. 
Wesco  Supply  Co. 
Western  Electrical  SupplyCo. 

Contractors    and    Elec- 
tric   Ligbt  Plants. 

Bullock  El.  Mfg.  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Sprague  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Cross-Arms^     Pins     and 
Brackets. 

Bertbold  &.  Jennings. 
Central  Electric  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

Cnt-Outs   and   Switches. 

Bissell  Co  .  The  F. 
Bossert  Elec.  Const.  Co, 
Central  Electric  Co. 
Chicago  Edison  Co. 
Crouse-Hlnds  Co. 
Cutter  Elec.  A  Mfg.  Co. 
Electric  Appliance  Co. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Electric  Co. 
General  Inc.  Arc  Light  Co. 
Hart  Manufacturing  Co. 
Manhattan  Elec.  Supply  Co. 
Trumbull  Elec.  Co. 
Wesco  Supplv  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Dynamos  and  Motors. 

Akron  Electrical  Mfg.  Co. 
Bissell  Co..  The  F. 
Bullock  Elec.  Mfg.  Co. 
Central  Electric  Co. 
Century  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
DustlnCo..Chas.  E. 
Ft.  Wayne  Elec.  Wks.  Inc. 
General  Elec.  Co. 
General  Inc.  Arc  Light  Co. 
Gregorv  Electric  Co. 
Hobart  Elec.  Mfg.  Co. 
Mechanical  Appliance  Co. 
National  Electric  Co. 
Northern  Electrical  Mfg.  Co. 
Northwestern  Electric  Co. 
Sprague  Electric  Co. 
Stow  Manufacturing  Co. 
Sturtevant  C0..B.  F. 
Wagner  Electric  Mfg.  Co. 
Warren  Elec.  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

S^conomlzers,    Fael. 

Green  Fuel  Economizer  Co. 
Ellectric    Hcatinsr   Appl. 

American  Elec.  Heater  Co. 
Simplex  Elec.  Heating  Co. 
Western  Electric  Co. 

Electric    Railirays. 

Crocker-Wheeler  Co. 
General  Electric  Co. 
Sprague  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Electrical  and  Mecban- 
ical  Enfirineers. 

Arnold  Elec.  Power  Stafn  Co. 
Baker  A  Co.,  W.  E. 
Brvan,  Wra.  H. 
Butterfield.  J.  F. 
BvUesbv  A  Co.,H.  M. 
Byrne  Const.  Co..  M.  P. 
General  Engineering  Co._,The. 


Hallberg,  J.  H. 

Hornaday.  J.  P.  A  Co. 
-  Humphrey,  Henry  H. 

Hunt  A  Co.,  Robt,  W. 

Jackson,  D.  C.  A  W.  B. 

Kohler  Brothers. 

Newgard  A  Co.,  Henrv. 

Northern  Electrical  Mfg.  Co. 

Ruebel.  Schwedtman,  WeUs. 

Sargent  A  Lundy. 

Schott.  W.  H. 

Squire  Electric  Co. 

Stanton.  LeRoy  W. 

WUmerding,  C.  H. 
Electrical  Instrnments. 
(Recording  and  Testing.) 

Bissell  Co..  The  F. 

Central  Electric  Cu. 

Diamond  Meter  Co. 

Duncan  Elec.  Mfg.  Co. 

Eldredge  Elec.  Mfg.  Co. 

Electric  Appliance  Co. 

Electrical  Recorder  A   Indi- 
cator Co. 

Ft.  Wavne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Illinois  Elec.  Speclaltj'  Co. 

Jewell  Electrical  Inst.  Co. 

Macbado  A  Roller. 

Norton  Elec'l  Instrument  Co. 

Pignolet,  L.  M. 

Stanley  Instrument  Co. 

Wagner  Electric  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 

Westlnghouse  El.  &  Mfg.  Co. 

Weston  Electrical  Inst.  Co. 
Electro-Plating   Macb'y 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Elevators-Con  veyors. 

Jeffrey  Mtg.  Co. 
Eng:lnes,  Gas  and  Gaso- 
line. 

Marinette  Gas  Engine  Co. 

Olds  Gasoline  Engine  Works. 

Woolley  Fdy.  A  Mach.  Wks. 
Eaeines,    Steam. 

Allls-Chalmcrs  Company. 

Amar.  Diesel  Engine  Co 

Dustin  Co.,  Chas.  E. 

Sturtevant  Co.,  B.  F. 

Tod  Co..  Wm. 
Fans    and    Fan    Motors. 

Central  Electric  Co. 

Crocker-Wheeler  Company. 

Edison  Mfg.  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Sprague  Electric  Co. 

Sturtevant  Co..  B.  F. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Fibre. 

Kartavert  Mfg.  Co. 

Vulcanized  Fibre  Co. 
Files. 

Barnett  Cd.,G.  AH. 
Fistnres,  Gas  and  Elec. 

Beardslee  Chandelier  Mfg. Co. 
Flasbers. 

Bissell  Co..  The  F. 

Haller  Machine  Co. 

Reynolds  El.  Flasher  Mfg.Co 
Flexible  Sbafts. 

Stow  Mfg.  Co. 
ForBes. 

Sturtevant  Co.,  B.  F. 
Fnses   and   Fnse  "Wire. 

Bissell  Co.,  The  P. 

Central  Electric  Co. 

Chicago  Die  A  Electric  Co. 

Chicago  Fuse  Wire  A  Mfg.Co. 

D.  A  W.  Fnse  Company. 

Electric  Appliance  Co. 

Johns-Manvllle  Co.,  H.  W. 

Manhattan  Elec.  Supply  Co. 

Wesco  Supply  Co. 

Western  Electric  Companv. 

Western  Elect.  Supply  Co. 
Globes,    Reflectors    and 

Sbndes. 

Fostorla  Incan.  Lamp  Co. 

Haller  Machine  Co. 

Holophane  Glass  Co. 

Pardrldge  Shade  A  Refl.  Co. 

Phoenix  Glass  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elect.  Supply  Co. 
Grapblte   Specialties. 

Dixon  Crucible  Co.,  Jos. 

Holmes  Flbre-Graphlte  Co. 


r^or    .^lx>lx^l3e'tloail    lude^s:    of 


Hentine:     (E  x  b  a  n  ■  t 
Steam). 

Amer.  District  Steam  Co. 
Heating-    and    Ventilat- 
ing:  Apparatns. 

Sturtevant  Co.,  B.  F. 
Holders,   Inc.   Lamps. 

Incandesent    Electric    Light 
JIanlpulator  Co. 
Inspection  &  Insurance 

Hartford    Steam    Boiler   In- 
spection A  Insurance  Co. 
Insnlating:  Macbinery. 

New  England  Butt  Co. 
Insnlators  and  Insulat- 
ing:  Materials. 

Akron  Electrical  Mfg.  Co. 

American   Electrical  Works. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Electric  Appliance  Co. 

General  Inc.  Arc  Light  Co. 

Indiana  Rub.  A  Ins.  ^Vire  Co. 

Johns-Manvllle  Co.,  H.  W. 

Kartavert  Mfg.  Co. 

!\lanhaltan  Elec.  Supply  Co. 

Mica  Insulator  Co. 

MunsellACo.,  Eugene. 

National  India  Rubber  Co. 

New  York  Insulated  M'lreCo. 

Ohlo  Valley  Glass  Co. 

OkonlteCo.,  The. 

Phillips  Insulated  Wire  Co. 

Simplex  Electrical  Co. 

Standard  Underground  C.  Co. 

Standard  VUrliled  Cond.  Co. 

Sterling  Varnish  Co. 

Vulcanized  Fibre  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Westeru  Elect.  Supplv  Co. 

Westlnghouse  El.  &  Mfg.  Co. 
Junction    Boxes. 

liosaert  Elect.  Const.  Co. 

General  Inc.  Arc  Light  Co. 
Lamps,  Arc. 

Bissell  Co.,  TheF. 
-  Central  Electric  Co. 

Ft.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

General  Inc.  Arc  Lt.  Co. 

Gregory  Electric  Co. 

Hlpwell  Manufacturing  Co. 

Manhattan  Elec.  Supply  Co.' 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supplv  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Lamps.  Incandescent. 

Bissell  Co..  The  F. 

Bryan-Marsh  Company. 

Buckeve  Electric  Company. 

Central  Electric  Co. 

Chicago  Edison  Co. 

Columbia  Incan.  Lamp  Co. 

Edison  Decorative  A  Minia- 
ture Lamp  Dept. 

Electric  Appliance  Co. 

Fostorla  Incand.  Lamp  Co. 

General  Electric  Co. 

General  Inc.  Arc  Light  Co. 

Standard  Elec'l  Mfg  Co. 

Sterling  Electrical  Mfg.  Co. 

Wesco  Supply  Co. 

Western  Electric  Co. 

Western  Elec.  Supply  Co. 
Lamps,      Incandescent—* 

Replacers  &  Cleaners. 

inc.  El.  Lt.   Manipulator  Co. 
Letters,    Metal. 

Haller  Machine  Co. 
Lierbtnln^  Arresters. 

Central  Electric  Co. 

Electric  Appliance  Co. 

B't.  Wayne  Elec.  Wks.  Inc. 

General  Electric  Co. 

Manhattan  Elec.  Supply  Co. 

M  Innesola  Electric  Co. 

Western  Electric  Co. 
Linemen's   Climbers. 

Klein  A  Sons,  Mathlas. 
Slaenet   Wires. 

(See  Wires  and  Cables.) 
Mecbanical    Draft. 

Sturtevant  Co.,  B.  F. 
Mica. 

Chicago  Mica  Co. 

Mica  Insulator  Co. 

Munsell  A  Co.,  Eugene. 
Minini;  Apparntus.Elec^ 

Crocker-Wheeler  Company. 

General  Electric  Co. 

Jeffrey  Mfg.  Co. 

Western  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Motors.    (See  Dynamos  and 

Motors.) 


ippers  and   Pliers. 

Klein  A  Sons.  Mathlas. 


NoTOlties.   Glass,   Elec. 

Ithaca  Elecfl  Novelty  Co. 


Paints. 

Dielectric  Mfg.  Co. 

Patent    Attorneys. 

Ualn,  Force. 

Piiospbor   Bronze. 

Phosphor  Bronze  Sm.  Co.  Ltd . 

Platinum,     "Wire     and 
Sbeet. 

Baker  A  Company  Inc. 

Poles  and  Tien. 

Benhold  A  Jennings. 
Brooks,  Hall  L. 
Bushnell,  A. 
Carney  Bros.  Co. 
Columbia  Mfg.  Co. 
Coolldge  Co..  Marshall  H. 
Fowler,  John  H. 
Fowler-Jacobs  Company. 
Kellogg  Switch.  A  Sup.  Co. 
Lewis  Lumber  A  Mfg.  Co. 
Lindsley  Bros.  Co. 
Loud's  Sons  Co..  H.  M. 
Maltby  Lumber  Co. 
Mueller  Company,  William. 
Pacific  Coast  Pole  Co. 
Page  A  Hill  Company. 
Phelan,  D.  W. 
Pittsburg  A  L.  S.  Iron  Co. 
Porter  Cedar  Company. 
Sterling  A  Son,  W.  C. 
Torrey  Cedar  Co. 
Valentine-Clark  Co.,  The. 
Western  Lumber  A  Pole  Co. 
Worcester  Co..  C.  H. 

Polish   (Metal). 

Allen  Co..  Inc..  L.  B. 
Hoffman,  Geo.  W. 

PoTTer    Transmission 
Macbinery. 

Jeffrey  Mfg.  Co. 

Rail  Joints. 

Continuous  Rail  Joint  Com- 
pany of  America. 

Refiners. 

Gt.  West  Smelt.  A  Refining  Co 

Re-WindinET— Repairs. 

Chicago  Edison  Co. 
Gregory  Electric  Co. 
Miller  Electric  Co. 
Northwestern  Electric  Co. 

Rheostats. 

Cutler-Hammer  Mfg.  Co. 
General  Electric  Co. 
Gen'l  Inc.  Arc  Lt.  Co. 
Union  Electric  Mfg.  Co. 
Western  Electric  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Schools  and   Collenres. 

Electrical  Engineer  Inst- 
Michigan  College  of  Mines. 
Pratt  Institute. 
Rose  Polytechnic  Institute. 

Second-Hand  Mach*y. 

Bissell  Co  ,  'I'he  F. 
Cent.  Stat.  Improvement  Co. 
Dustin  Co.,  Chas.  E. 
Gregory  Electric  Co. 
Matthews  A  Bro.,  W.  N. 
Northwestern  Electric  Co. 
Walshs  Sons  A  Co. 

Sheet   Brass    4.^   Copper. 

Plume  A  Atwood  Mfg.  Co. 

Siens.  Electric. 

Haller  Machine  Co. 
Sncketn  &   Receptacles. 

Pass  A  Seymour. 
Yost  Elec'  Mfg.  Co. 

Solderiae:    Sticks,    Salts 
and    Paste. 

Allen  Co..  L.  B. 
Crescent  Co. 
Kester  Elec.  Mfg.  Co. 
Western  Electric  Co. 

Speakine:   Tubes. 

Central  Electric  Co. 
Edwards  A  Co. 
Electric  Appliance  Co. 
Manhattan  Elec.  Supply  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Wester    Elec.  Supply  Co. 

Specialties.   Electrical 
Mfrs.  and    Desierners. 

Haller  Machine  Co. 


Speed   Indicators. 

Weston  Electrical  Inst.  Co. 

Storagre   Batteries. 

American  Battery  Co. 
Electric  Storage  Battery  Co. 
Gould  Storage  Battery  Co. 

Supplies,    General  Elec. 

Bissell  Co..  The  F. 
Central  Electric  Co. 
Century  Electric  Co. 
Chicago  Edison  Co. 
Electric  Appliance  Co. 
General  Electric  Co. 
Manhattan  Elect'l  Supply  Co. 
Wesco  Supply  Go. 
Western  Electric  Co. 
Western  Elect.  Supply  Co. 

SfTltcbboards. 

Bissell  Co.,  The  F. 

Crouse-Hlnds  Co. 

Gen.  Incan.  Arc  Light  Co. 

Telephones,  Telephone 
Material  and  Switch- 
boards. 

American  El.  Telephone  Co 
Automatic  Electric  Co. 
Bissell  Co..  The  F. 
Central  Electric  Co. 
International  Tel.  Mfg.Co. 
Kellogg  Switehb.  A  Sup.  Co. 
Manhattan  Elec.  Supply  Co. 
Moon  Mfg.  Co.,  The. 
MurdockijCo.;  Wm.  J. 
National  Elec.  Signalling  Co. 
Stromberg-CarisonTel.  M.Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 

Time   Switches. 

Bissell  Co  ,  The  F. 
Hartford  Time  Switch  Co. 

Tools. 

Klein  A  Sons,  Mathlas. 
Western  Electric  Co. 

Transformers. 

Central  Electric  Co. 
Crawfordsville  Electric  Co. 
Crocker-Wheeler  Co. 
Ft.  Wayne  Elec.  Works,  Inc. 
General  Electric  Co. 
Gregory  Electric  Co. 
Kuhlman  Electric  Co. 
Manhattan  Elec.  Supply  Co. 
National  Electric  Co. 
Wagner  Electric  Mfg.  Co. 
Wesco  Supply  Co. 
Western  Electric  Co. 
Western  Elec.  Supply  Co. 
Westlnghouse  El.  A  Mfg.  Co. 

Trucks,  Electric    Car. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co. 
Turbines,    Steam. 

Allis-Chalmers  Co. 

General  Electric  Co. 

Westlnghouse  El.  A  Mfg.  Co 
Turbines  Water  Wheels 

Leffel  A  Co.,  Jas. 

Varnishes. 

Dielectric  Mfg.  Co. 

Sterling  Varnish  Co. 
Vulcanized  Fibre. 

Vulcanized  Fibre  Co. 
W^lrelesB   Tel.   App*tns. 

Clark  Wirel. Tel.  ATel.Co.T.E. 

National  Elec.  Signalling  Co. 

AVlres  &  Cables— Maff- 
net   "Wires. 

American  Electrical  Works. 
Bissell  Co.,  The  F. 
Central  Electric  Co. 
Chicago  Insulated  Wire  Co. 
CrescentIns.WlreACble  .  Co. 
Driver-Harris  Wire  To. 
Electric  Appliance  Co. 
General  Electric  Co. 
Hazard  Manufacturing  Co. 
Indiana  Rub.  A  Ins.  Wire  Co 
India  Rubber  A  Guttapercha 

Insulating  Co. 
Kellogg  Switch.  A  Sup.  Co. 
Manhattan  Elec.  SupplyCo. 
National  India  Rubber  Co 
New  York  Insulated  WlreCc. 
Okonlte  Co.,  The. 
Phillips,  Eugene  F. 
Phillips  Insulated  Wire  Co 
Roebllng's  Sons  Co.,  J.  A. 
Safety  Ins.  Wire  A  Cable  Co. 
Simplex  Electrical  Co. 
Standard  Underground  C.  Co 
Wesco  Siipply  Co. 
Western  Electric  Company. 
Western  Elec.  Supply  Co. 

3. 
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Another  Weston  Patent  Sustained 

Patent  No.  497,482,  for  shunts  for  Electric  Light  and  Power 
Stations  sustained  by  his  honor  Judge  Holt  of  the  United  States 
Circuit  Court,  Southern  District  of  New  York. 

Extract  from  the  opinion  of  the  Court  in  the  case  of  the  Weston 
Electrical  Instrument  Co.,  vs.  Empire  Electrical  Instrument  Co. 

"This  is  a  suit  to  restrain  the  infringement  of  a  patent,  No.  497,482,  dated  May  16th,  1893,  issued  by 
Edward  Weston  and  now  owned  by  the  complainant,  for  a  shunt  for  electric  light  and  power  stations.  There 
are  no  questions  as  to  jurisdiction,  parties  or  title.  The  proof  of  infringement  is  conclusive  and  is  not 
controverted.  *  *  *  Prior  to  Weston's  patent  in  1893,  no  practical  method  for  the  use  of  a  shunt  in 
connection  with  the  measuring  instruments  for  such  large  currents  had  been  found,  although  the  necessity  for 
such  an  instrument  was  thoroughly  appreciated,  and  many  electricians  all  over  the  world  attempted  to 
invent  one.  In  actual  practice,  no  shunt  at  that  time  was  used.  The  measuring  instrument  was  applied  to  the 
entire  current,  but  the  result  was  unsatisfactory.  The  measuring  instruments  were  complicated,  inconvenient  and 
expensive,  and  the  measurements  vi^hich  could  be  made  by  them  were  inaccurate  and  unsatisfactory. 

"The  essential  problem  in  discovering  a  shunt  which  could  be  used  with  a  powerful  current 
was  not  electrical  but  thermal.  *  *  *  The  instruments  manufactured  under  Weston's  patent  immediately 
entered  into  substantially  universal  use  in  all  large  central  electric  power  and  light  stations,  and  have  ever 
since  been  used  almost  exclusively  as  ammeters  of  large  electric  currents.  *  *  *  All  the  shunts  relied  upon 
by  the  defendaats  were  shunts  which  made  no  use  of  the  methods  which  Weston  used  to  dissipate  the  heat  in  the 
case  of  a  large  current.  None  of  them  had  struck  upon  the  Idea  of  making  the  plates  of  high  resis- 
tance short,  so  that  the  heat  in  them  would  be  rapidly  absorbed  by  the  terminals,  and  none  of 
them  had  hit  upon  the  idea  of  making  the  terminals  massive,  so  that  they  would  radiate  a  large  amount 
of  heat  rapidly  from  the  plates  of  high  resistance. 

"I  think  that  Weston's  patent  not  only  embodies  invention,  but  that  it  embodies  invention 
of  a  very,  high  and  superior  order.  It  adopted  a  method  of  dissipating  heat  which  was  not  only 
novel,  but  was  in  a  line  entirely  opposite  to  the  direction  in  which  all  other  electricians  had  been 
working.  ^'  "  *  La  Roche  testiiied  that  he  constructed  in  or  about  1884  an  instrument  called  a  voltmeter,  and 
a  shunt,  and  that  from  1884  until  about  1888  or  1889,  he  used  this  shunt  in  connection  with  this  voltmeter  as  a 
measuring  instrument,  for  the  purpose  particularly  of  testing  storage  batteries,  at  his  workshop  in  Germantown 
or  Philadelphia.  *  *  *  The  evidence  establishes  in  my  opinion,  that  the  instrument  called  a  voltmeter  was 
formed  by  putting  together  a  number  of  instruments  or  parts  embodying  different  inventions,  none  of  which  had 
been  macle  or  was  known  to  electricians  before  Weston  applied  for  his  patent;  that  it  Avould  have  been  a  marvelous 
and  almost  impossible  thing  for  the  most  skillful  electrical  inventor  at  that  time  to  have  debased  such  an 
instrument ;  that  La  Roche  is  a  man  not  only  -\vithout  any  scientific  education  but  ■o'ithout  even  the  ordinary 
electrical  knowledge  of  a  skillful  electrical  mechanic  ;  that  his  reputation  for  veracity  is  bad  ;  that  his  shunt 
never  was  used  as  a  measuring  instrument  in  connection  with  his  voltmeter  between  1884  and 
1889;  that  the  various  pieces  of  apparatus  constituting  the  voltmeter  were  put  together  by 
La  Roche  after  the  issue  of  the  patent  in  suit  to  Weston,  with  the  object  of  being  used  in  support 
of  his  own  untruthful  testimony  to  be  given  in  this  and  other  suits  for  the  purpose  of  attempting  to 
invalidate  this  and  other  patents  issued  to  Weston  ;  that  a  part  of  the  apparatus  contained  in  the  said 
voltmeter  are  two  magnets,  which  are  so  arranged  that  their  poles  neutralize  each  other ;  that 
as  a  result  it  is  impossible  for  a  current  of  electricity  in  passing  through  the  instrument  to  move 
the  coil;  that  therefore  the  instrument  is  and  always  has  been  inoperative,  and  the  shunt  could 
not  have  been  used  as  a  measuring  instrument  in  connection  with  it.  In  short,  I  cannot  avoid  the 
conclusion  that  the  testimony  of  La  Roche  in  this  case  was  deliberately  and  intentionally  untruthful  and  that  to 
support  it  he  deliberately  fabricated  an  instrument  to  be  used  upon  this  trial  and  other  trials  involving  Weston's 
patents.  It  was  a  careful,  premeditated  and  elaborate  attempt,  by  untruthful  testimony^  fortified 
by  fabricated  exhibits,  to  deprive  Weston  of  his  just  rights  in  his  invention,  to  impose  upon  this 
Court,  and  to  pervert  the  course  of  justice.  1  direct  that  the  evidence  and  exhibits  in  this  case 
be  submitted  to  the  District  Attorney  in  order  that  he  may  take  under  consideration  the  question 
whether  a  prosecution  should  be  brought  against  La  Roche  for  perjury." 

WESTON    ELECTRICAL    INSTRUMENT   CO. 

Waverly  Park,   NEWARK,  N.  J. 
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ST 

The  Best 

WHY? 

Because  it  is  serv- 
iceable. See  Ad. 
next  issue.  Cata- 
logue by  the  asking. 

THEYOST  ELECTRIC 

MFG.  CO. 
Toledo      -       -      Ohio 


"The  Nation's  pleasure  groundand  san- 
itarium."—i?a«id  Bennett  Hill. 


THE 

ADIRONDACK 

MOUNTAINS. 


The  lakes  and  streams  in  the  Adi- 
rondack Mountains  are  full  of  fish; 
the  woods  are  inviting,  the  air  is 
filled  with  healtli,  and  the  nights 
are  cool  and  restful.  If  you  visit 
this  region  once,  you  will  go  there 
again.  An  answer  to  almost  any 
question  in  regard  to  the  Adiron- 
dacks  will  be  found  in  No.  20  of 
the  "Four-Track  Series,"  "The  Ad- 
irondack Mountains  and  How  to 
Reach  Them;"  issued  by  the 

NEW  YORK  CENTRAL 


A  copy  will  be  mailed  free  on  receipt 
of  a  two-cent  stamp,  by  George  H.  Dan- 
i^la,  General  Passeoifer  Agent,  Grand 
Central  Station,  New  York. 


STEEL 

CASTINGS 


-FOR- 


Dynamos  and  Motors 

We  manufacture  a  Steel  that  far  e.xcels  any- 
thing now  in  the  market  for  Electrical  VVork 

WRITE  US  FOR  CHARTS  AND  PRICES 

DETROIT  STEEL  CASTING  GO. 

DETROIT,  MICH. 


HIPWELL 

ENCLOSED 

ARC  LAMP 

"  MARVEL    OF    MECHANICAL  SIMPLICITY  " 

MADE  FOR  ALL  CIRCUITS-DIRECT  AND  ALTERNATING 

SAM  PLES  SENT  ON  30 
DAYS' TRIAL-COSTS  NOTH- 
ING  TO    THY   THEM. 

Hlf  WELL  MNFC.  CO. 

ALLEGHENY,      PA. 


KE8TER 

SELF  FLUXINQ  SOLDEB 

A  Tube  of  Solder  Filled  with  Flux. 
Requires  no  Acid. 

SiVES-liBOR-TIHE-HONEY. 


-',   -'  -'    .'   J  jqj 

ACTUAL    SI2C 
PATCMTIB. 

Send  for  Free  Samples. 

L.  F.  Mahler  Co. ,  R.  1008  Chemical  BIdg., 

St.  Louis,  Mo.,  Gen.  Western  Agent. 

KESTER    ELECTRIC    M'F'Q    CO., 

46  N.   UNION   STREET,        CHICAGO,   ILL 


Send  your  Book  Orders  to 


ELECTRICIAN  PUBLISHING  CO., 

610  Marquette  Bldg.,  Chicago. 


■H*********  **************•!«• 


(( 


CTiQ"  INCANDESCENT 
O  I  «n       LAMPS 


LONG  LIFE 
GUARANTEED  CANDLEPOWER, 
HIGHEST  EFFICIENCY. 

^     UADB     BT    THE    MOST    SKILLED    WORKMEN. 

J  STANDARD  ELECTRICAL  MFG. 
i  COMPANY,     :     Hlles,  Ohio. 


THOMAS 

HIGH-GRADE  INSULATORS 


FOR 


HIGH  VOLTAGE  TRANSMISSION 


WESTERN   ELECTRIC  COMPANY, 


SALES    AGENTS 


CHICAGO 
SAINT  LOUIS 
DENVER 

SAN  FRANCISCO 

(California  Electrical  Wori(s) 


KANSAS  CITY 

CINCINNATI 

(Standard  Electric  Company) 


NEW  YORK 

PHILADELPHIA 

PITTSBURG 

SAINT  PAUL 

(American  Electric  Company) 
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NortKeriv  AppaLf^Ltus 

For  Ind\istrial  Work 


Built  for  service  in  industrial  plants,  to  operate  in  iso- 
lated industries,  etc.  Its  simplicity  favors  Northern 
Apparatus  for  this  work,  and  users  and  those  familiar 
with  it  favor  Northern  Apparatus  also. 

DIRECT    CURRENT    DYNAMOS    AND    MOTORS 

Get  acquainted  through  Bulletin  No.  2535.  See  Northern  Appa- 
ratus at  Section  14,  Palace  of  Electricity,  St.  Louis. 


Northeriv  Electrical  Mf^.  Co. 

Engineers     Manufacturers  MadisOn,  Wis.,  U.  S. 


Pagoda  Wireless  Clasters 


Most  Efficient  and  Cheapest 
Cluster  on  the  Market. 

Combines  the  advantages  of  the  Benjamin, 
Dale  and  similar  Clusters  with  the  tremen- 
dous reiieeting  powers  of  the  well-lcnown 

PAQODA  SHADES. 

Furnished  in    Edison  Base  Multiple  only. 

Suitable  for  lamps  ranging 
from  4  to  24  O.  P. 


WRITE  FOR   PRICES 


Holophane  QIass  Co. 

ISE.  THIRTY-SECOND  ST.,  NEW  YORK 

WESTERN  D1STEIBUT0E8 

V.   R.    LANSINQH    CO. 

207-SU  Jackson  Boulevard,  CHICAGO 


Bullock  Electric  Mfg.  Co. 

CINCINNATI,  OHIO,  U.  S.  A, 


Type  "N"  Bullock  Motor  direct  connected  to  exhaust  fan. 
Modern  practice  dictates  tlie  use  of  the  electric  drive. 
It  is  economical— Bullock  type  "N"  Motors  are  particularly 
adapted  for  this  purpose. 


^enezal  wlecfzlc  ^Sc^mpan^ 


Edgewise  Wound  Enclosed  Arc  Lamps 

Embody  the  latest  features 
of  Arc  Lamp    manufacture. 

INDESTRUCTIBLE. 
PERFECT  REGULATION. 
PERMANENT  ADJUSTMENT. 
COMPOSED  OF  FEW  PARTS. 
SIMPLICITY  AND  RIGIDITY  OF  CONNECTIONS. 
Write  for  further  information. 

GENERAL  OFFICES:  SCHENECTADY,  N.  Y. 


Chicago  Office;  Monadnock  Block. 


Sales  Offices  In  All  Large  Cities 


t. 

% 

1ft 
% 
1ft 
1ft 
%i 
%i 
% 
1ft 

16 
% 
Id 
1ft 

1ft 
1ft 

% 

'A 

4l 
1ft 

Is 

1ft 
1ft 

'*. 
'* 

1ft 

1ft 


;  jp  jj,  jp  jp  jj,  j«  jf.  jf  ^  jj.  jj>  ^  ^  ^  ^ J§.  ^  ^  ^  ^  ^  JP^  ^.  ^  jp  Jf.  ^  jf  ^  ^  ^  ^  Jf  ^  ^  Jf  ^  ^  ^  ^  J»  ^  ^  Jf  Jf  ^  ^  ^  ^ 


WESTERN    ELECTRICIAN 


June  25,  1904 


WE  HAVE  OVER   135,000 

ADAMS-BAGNALL  ARC  LAMPS 

IN    OPERATION 

These  cost  our  customers  from  $1.00  to  $2.00 
more  than  tbey  could  bare  bought  others  for. 
There  must  have  been  a  reason  wby  they  paid 
us   more.       Thiok   It   over     .-. 

Pittsburg,  Washington,  St.  Louis,  Baltimore, 
Kansas  City,  Orand  Ifaplds,  Dayton,  and 
a  hundred  other  towns,  are  lighted  by  Adams- 
Bagnall  Arc   Lamps.      Is  yours  ?       .-i 

ELECTRIC  APPLIANCE  CO. 

ELECTRICAL     SUPPLIES 

CHICAGO 


IMPORTANT  TO  MICA  BUYERS! 

Our  Competitors  Nave  Increased  Prices. 

WE   HAVE  NOT   INCREASED   PRICES  on 

Standard  Manufactured  .*f/c^l.    We  are  Satisfied  with  a  Reasonable  Profit. 

CHICAGO  MICA  CO.,  Valparaiso,  Ind. 

We  are  Pespon'ible  for  Present  Lo^v  Prices. 


MICA 


Of  all  Qualities,  in  any 
Form   at  Lowest  Prices 

Eugene  Munselliiid  Co. 

New  York  and  Chicago 


INSULATIONThatis 

Micanite,  Linotape,    M.  I.  C.  Compound,    Empire 
Cloth    and    Paper.       For    Years    the    Standard. 

MICA   INSULATOR    CO.,    ORIGINATORS, 


EDISON  MINIATURE  LAMPS 

Dry  Battery  Lamps 

For  use  in  portable  lighting  devices — elef '  -ic 
candle  sticks,  pocket  lanterns,  carriage  and 
bicycle  lamps,  clock  lights  for  bed  rooms,  ruby 
lanterns  for  photography  and  for  optical, 
dental  and  surgical  instruments. 

All  types  supplied — 
Accurately  rated — 
Carefully  selected. 

EDISON  DECORATIVE  &  MINIATURE  LAMP  DEPT., 

General  Electric  Company,  Harrison,  N.  J. 
Chicago  Office:  Monadnock  Block.  Sales  Office  all  large  cities. 


rfBl 


M.KL£IN    &  SDH. 

Send  2c  stamp  for  aew  catalogue  No.  6  ol 

KLEIN'S     TOOLS 

Fof  ElBCtrical  Wofkerm 
and  Lino  Builders. 

MATHIAS  KLEIN  &  SONS. 

81  W.  Van  Btiren  St.,  Chicago,  III. 


VOLT  •  AMMETERS, 

POCKET  SIZE. 

For  Testing  Batteries  and  Battery 
Circuits.  Locating  Faulte, 
Grounds,  etc, 

RELIABLE.        ACCURATE. 
Send  for  Circular. 

L.  M.  PICNOLET, 

78-80  Cortlandt  St.  NEW  YORK.  N.  Y. 


SPARKING 


Reduces  the   working    capacity    of    a 
motor  or  dynamo,  wears  out  the  com- 
mutator,  wastes  gtower  and  may  cause 
afire.   Ail  this  may  be  avoided  If  you  use       ..«•... 

The  onlyanlcle  that  will  PREVENT 
SPARKING.  Will  keep  the  Commu- 
tator In  eood  condition  and  PRE- 
VENT CUTTrN'G. 

Absolutely  Will  Not  Gam    The    Brushes. 

50  Cents  per  Slick.  $6.00  per  Dozen.        it  will  put  that  high  gloss  on  the 

SESD  FOR  FREE  SAMPLE  STICK.  Commutator  you  have  so  long  sought      ^ 

For  sale  by  all  supply  houses,  or  ftfler.       i. 

K.  McLENNAN   &,  CO.,  Sole  Mfrs.,  Room  411  Inter  Ocean  BIdg..  130  Dearborn  St..  CHICAGO 


BEARD5LEE  CHANDELIER  MFG  CO.^'t^PfYiz^T^^' 

GAS  &  ELECTRIC   FIXTURES -o"". TRADE. 


The  Bossert  Electric  Construction  Co. 

MANUFACTURERS  OF 

STEEL  OUTLET  AWD  JUIVCTIOBT  BOXES, 
S^VTTCHBOAROS,   PAXEL    BOARDS,   SWITCHES,   ETC!. 


Sterling  Black  Plastic  Insulator. 

One  hundred  days'  continious  baking  at  180"  F. 
will  not  make  It  brittle.  Water  repellent.  Oil  proof. 

THE  STERLING  VARNISH  CO.,     -     -      Pittsburg,  Pa. 

ESTABLISHED  1875. 

COMBINATION  OF 

Stow  Flexible  Shaft 

MULTI-SPEED  MOIOR 

Practically  dust  and  waterproof.     For  Portable 

DriHInp.  Tapping,  iteamlnp,  Emerv  Grinding,  •tc. 
Wrile  lor  Catalogue  and  Prices. 

STOW  MFG.  CO.,  Binghamton,  H.  Y. 

Gen'l  European  Agents,  Selig.  Sonnenthal  A  Co. 
85  Queen  Victoria  Street.  London,  England. 


I».  &  S 


2  50    VOLT 

Will  Take  New  Code  Cord 


Cheapest 
and 
Best 


Sample 

For 
Asking 


New  York 


PASS    &    SEYMOUR,  Inc. 

SOLVAY,   N.   Y. 

Boston  Chicago 


San  Francisco 


Controlling 
Devices 

OF  ALL  KINDS 
MOTOR  STARTERS 

SPEED  REGULATORS 

FIELD  REGULATORS 


Motor  Starter  with  Automatic  Release. 

Manufactured  under  our  own   patents. 

SEND  FOR  CATALOa 

Union  Electric  Mfg.  Co. 

Milwaukee,  Wis. 


June,  25,  1904 


WESTERN     ELECTRICIAN 


FRANK  N.  PHILLIPS,  PncsiDENT. 
C.  H.WAQENSEIL,   Trcasurcn. 


ruacNE  r.  phillips, 
Gencral  Manascr. 


K.  ROWLAND  PHILLIPS,  Vtcc-Pnis, 
C.  R.  REMINGTON,  Jr..  6eC. 


AMERICAN  ELECTRICAL  WORKS, 

^1///     BARE  AND  INSULATED  ELECTRIC  WIRE, 

■^-^^^rr^/^/ V  ELECTRIC  LIGHT  LINE  WIRE, 

INCANDESCENT  AND  FLEXIBLE  CORDS, 

Railway  Feeder  and  Trolley  Wire, 

AMERICANITE,  MAGNET,  OFFICE  AND 
ANNUNCIATOR  WIRES. 

CABLES  FOR  AERIAL  AND  UNDERGROUND  USE. 

New  Vork  Store,  W.  J.  Watson.  26  Cortlandt  St. 
Chicago  Store,  F.  E.  Donohoe.  82  Lake  St. 

Montreal  Branch,  Eugene  F.  PhllllpB'  Electrical  Works. 

MAIN  OFFICES  AND  FACTORIES,  PHILLIPSDALEt  R.I. 

Pocket  Ammflter 

For    General   Battery   Testing. 
0  to  15  Amperes, 

"Ready  for  nee,"  with fleilhle 
cord  attached  and  contact  Bpur  In 
case,  which  1b  drawn  back  into 
case,  when  carried  in  pocSet.  Uacd 
In  any  position,  and  workti  In 
either  direction  of  current.  Size 
of  watch,  and  very  light  wolRht. 
,  -^^^s^ssBS'  Pivots     hardened     and    polinhed. 

BeOnTlme-CetthBHabif       i       "^       fr'rMft'CVM'MilS: 


LIEN    SCLDERiNG    STICKS  OR  NOTHIHS. 


N  A  B      S     n  k      To      il 


:!.;BooKlet  "Soldering  Sense"  describes 


j»4:Cblu>nb(aAVe.,  GHICACd: 


IVI 

GUY   ANCHOR 
HOLD 


STRAIGHT,    VERTICAL,    RIGID,    FIRM 

SCREW    THEM    IN-THAT'S    ALL. 

W.  N.  MATTHEWS  & 

DISTRIBUTERS 
603    CARIETON    BLDG., 


BROTHER 

ST.  LOUIS,  MO. 


%  Actual  Size.    Patented. 


EXPERT  IN 


ELECTRICITY 
MECHANICS 
PATENT  CAUSES 

SOLICITOR  OF    DATCKITC 
u.  s.  &  FOREIGN  rH  I  lH  I  0 

FOREE  BAIN,  1662-3  Monadnock  BIk.,  CHICAGO 


GROWN  CORD  ADJUSTER 

BEST  AND  SIMPLEST.  MADE  OF  HARD  RUBBER. 

No  Slip,  No  Abrasion,  No  Removing  socket,  Easily  at!ached 
Price  $4.00  Per  Hundred.    Liberal  Discount  to  the  Trade. 

Sample  Free. 
J.  H.  SEAMAN,  I  75  Dearborn  St.,  Chicago 


^'MANROSS'' 
HAIR  SPRINGS 


TB  STBr> 


FUSE 


TELEPHONE- 
ENCLOSED     - 

(Indicating) 

TUBULAR  LINE  - 


WIRE 
.  STRIP 
■  LINKS  (open) 

FUSES 

TELEPHONE    FUSE    BLOCKS, 
FUSIBLE  LINKS  (For  Fire  Doori) 
OUTLET  BOXES, WIRE 
JOINTS,  FUSE  SOLDER  FLUX 
Sead  for  Cmtalogue  No.  IS  Iltustntiag  our  full  llae  of  goods 
Kxlilblt  in  Electricity  Bldg,.  St.  Louis 

CHICACO  FUSE  WIRE  &  MFG.  CO. 

358  Dearborn  St.,  Chicago.  853  Broadway,  New  York. 

Mutual  Life  Bidg.,  Buffalo. 


THE 

Hartford  Time  Switch 

A  mechanically  operated  switch,  which 
turns  lights  ON  and  OFF  at  such  houra 
as  the  user  desires  with  no  further 
aitention  than  the  weekly  winding. 
Approved    Mechaalcally    as    well    as   Electrically 


Shovrtng  double  doors,  Setb  Thomas  elRht-dav 
movement,  auxiliary  cut-out,  auilUarv  hand- 
trip,  and  switch  indicator. 
For  controlling  current  used  for  show  win- 
dow lights,  electric  sign  lights,  street  lights, 
apartment  house  haU  lights,  motors,  batter- 
ies, burglar  alarms.     ::    10,  20,  35  and  50 
Amperes.    250  Volts.    1,  2  and  3  Poles. 
Consall  us  regardlDg  any  reqalremeata 

SEND    FOR     CATALOGUE 

The  Hartford  Time  Switch  Co. 

440  Asylum  St.,  HARTFORD,  CONN. .U.S.A. 

New  York  City : 

A.  Hall  Berry,  97-9910I  Warren  SIreel 

Lendon,  Cngland ; 

Verltys,  Ltd.,  31,  King  SIreel,  Covent  Garden,  S.  W. 


Crinnshaw. 


Raven  White  Core. 


Raven  Black  Core. 


ALL  OUR  WIRES  pass  inspection  and  carry  tlie  above  TRADE-MARKS  on  our  tags.    We  also  manufactnre  Crlmshawa°<l  Competition  Tapes  and  Splicing  Compounds. 

NEW  YORK  INSULATED  WIRE  COMPANY, 


MAIN  OFFICE: 

114.    116    &    11A   l.lhertv  St..    Ne«    *ork. 


BRANCHES:   ^  ,,2 ITe's^itSPei  St 


BOSTON: 
7  Otis  St. 


SAN  FRANCISCO: 
33  Second  St 


NATIONAL  CODE  STANDARD 

"0.  K."  leatherprool  Wire. 

Slow  -  Burning  Weatkrprool 

and  Ideal  lire. 


Prices  and  Samples  on  Application. 


Phillips  Insulated  Wire  Go. 

Office  and  Factory:  PAWTUCKET,  R.  I. 


HORNBERGER-IRWIN 

Transformers 

(LARGE  AND  SMALL) 

S^K.W.toSOOK.  W. 

This  transformer  represents  the  latest  improve- 
ments in  transformer  construction ;  made  in 
three  types;  multi-coil  construction;  ventilated 
cores;  bnilt  for  all  eommercia!  voltages  and  fre- 
quencies; hl^ber  efficiencies  together  "w^th 
loTTcr  temperatures  tliau  have  hereto- 
fore been  attained  are  siis^ranteed. 

Catalogue  just  issued  explains  details. 

Manufactured  by 

Crawfordsville  Electric  Co. 

CRAWFORDSVILLE, 
INDIANA,       U.S.A. 
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-WAKTE©,  FOB  SAIiE    and 

similar  WAMT  COMISISf  advertise- 
ments {jo  u/ords  or  less),  $1  jo  an 
insertion;  additional  -words  3c  each. 
POS«ITI®Sr  ^WAWTED  advertise- 
ments  (Jo  -words  or  less).  $j.oo  an  in- 
sertion; additional  zuords  2C  each. 


POSITION  WANTED. 

As  superintendent  of  electrical  plant  by  mar- 
ried man;  long  experience  in  all  brancoes  of 
electrical  work  and  sieam  engineering;  can  give 
reference  and  will  give  you  a  raonth's  work,  if 
after  being  given  a  trial.  I  fall  to  run  your 
plant  in  a  thoroiigU  and  practical  manner. 
Please  state  salary.  Address  BOX  367.  care 
of  Western  Electrician,  510  Marquette  Bldg., 
Chicago. 


WANTED. 


40  to  50  E.  W.  direct-connected  unit.  Must 
be  standard  make  in  first-class  condition  and  a 
bargain  for  spot  cash.  Address.  McGUIRE  A 
COiiB.  Hotel  Warner,  33d  St.  and  Cottage  Grove 
Ave..  Chicago. 


WANTED. 


I  have  application  in  for  United  States  patent 
on  a  stamped  sheet  metal  lamp  guard  for  Incan- 
descent lamps  and  am  preparing  to  manufacture. 
I  will  give  half  interest  in  foreign  patents  to 
party  who  will  pay  for  same.  Address  BOX 
366.  care  of  Western  Electrician,  510  Marquette 
Bldg..Chicugo. 

WANTED. 

A  man  with  wide  experience  and  a  large  ac- 
quaintance desires  to  act  as  manufacturers 
agent  for  several  high-class  specialties.  Must 
have  merit.  Highest  references.  Address  BOX 
368,  care  of  Western  Electrician,  510  Marquette 
Bldg..  Chicago. 


FOR   SALE. 

60.000  134x8  Locust  Pins,  No.  2  quality,  at 
price  of  83.50  per  1,000,  in  lots  of  500  pins  and 
up.  f.  o.  b.  cars  North  Wilkesboro.  N.  C. 

,T.  S.  BOGGS.  Albany.  Georgia. 


FOR   SALE. 

One  60  A.  G.  E.  125-cycle.  1040-volt.  single' 
phase  alternator.  Armature  newly  rewound' 
New  commutator  on  alternator  and  exciter 
Rheostats.  One  f-O-light  T.  11.  arc  machine  com- 
plete with  regulator,  wall  controller  and  45 
double  carbon  lamps.  Extra  armature.  These 
machines  are  in  Hrst-class  condition. 

CITY  OF  OCONOMOWOC. 
Lighting  Department,  per  F.  R.  Hubbird. 

~  FOR  SALE. 

Engine  and  dynamo  on  account  of  enlarge- 
ment of  plant.  One  14x36  inches  Corliss  engine 
and  one  90  kilowatt  slngle-phaseGeneral  Elec- 
tric Co.  alternator,  speed  POO  revolutions  per 
minute,  and  exciter,  allin  first-class  operating 
condition.  Apply  to  F.  E.  EVANS,  recorder. 
Two  Harbors,  Minn  ,orO.  CLAUSSEX.  consult- 
ing engineer,  German  American  Bank  HulUUng, 
St.  Paul,  Minn. 


Gas  aDd  Electric  Light  Plants 

We  act  as  agents  for  the  sale 
of  gas  and  electric  light  plants 

If  .you  have  a  plaat  to  sell  write  us 

MONAnNOCK  BLDO. 
CHICAGO 


J.  S.  MAURER  &  CO.. 


NOTICE. 


The  Robert  L.  McOuat  Electrical  Supply  Busi- 
ness is  in  my  hands  for  reorganization.  It  has 
been  in  successful  operation  (or  eight  years  in 
Indianapolis.  There  is  but  one  competing 
house.  The  books  are  open  for  the  most  care- 
ful Investigation.  The  business  has  averaged 
about  $100,000  per  annum.  It  can  be  doubled. 
It  is  asplendld  opening  for  substantial  Invest- 
ment. It  requires  only  about  $16,000  to  make 
the  purchase.  Properly  secured  notes  will  be 
accepted.  Address  ALFRED  F.  POTTS,  Trustee 
for  Reorganization,  125  S.  Meridian  St.,  Indian- 
apolis. 


Points  in  Wisconsin 
and  the  Nortliwest 

are  covered  by  Wisconsin  Central  Railway's 
convenient,  solid,  widevestlbuled  trains,  equip- 
ped with  Pullman  sleepers,  free  reclining  chair 
cars  and  modern  coaches  which  leave  Central 
Station.  13th  Street  and  Park  Row  (Lake  Front) . 
Chicago  for  St.  Paul,  Minneapolis,  Ashland  and 
Duluih.  connecting  with  all  western  lines. 
Meals  in  dining  and  cafe  cars  served  a  la  carte. 

For  tickets  and  further  Information  apply  to 
nearest  ticket  agent,  or  write 

JAS. C. POND, Gen'I  Pass.  Agt., Milwaukee, Wts. 


MAILED    FREE. 

A  valuable  treatise  on 

STORAGE   BATTERIES 

for 

Private  Lighting  Plants 

together  with  our  catalogue. 

COLUMBUS  STORAGE  BATTERY  CO., 

COLUMBUS,  OHIO. 

Machado  &,  Roller,  New  York. 
Coltz  Engineering  Co.,  Chicago. 


NEW  PRICES 

New   net  prices  on  all  goods  contained  In 
our  550>page  catalogue  No.  14.    Send  f«r  It. 

MANHAHAN  ELECTRICAL  SUPPLY  CO. 


New  York 


Chicago 


THERMOPILES  J^I^^IjJIbs 

For  Ele"troIytlc  analysis,  charging  iitoraf:e  batteries, 
and  other  constant  current  requirements,    S3  Each. 

WAI^SH'S    SONS    &    CO.. 
364  TVaHliiiigton  Street.  Newark,  N.  J. 


FOR  SALE. 

ALTERNATORS. 

1-360  K.  W.  General  Electric  3-phase. 

1-120      ■■ 

1-7S         "        Westlnghouse  2-phase, 

250-VOLT  GENERATORS, 

1-250  K.  W.  Western  Electric  M.  P. 
1-200      ••       EddyM.  P. 

125-VOLT  GENERATORS. 

1-12S  K.  W.  Western  Electric  M.  P. 
Immediate  shipment. 


WE  PAY 

highest  market  prices  for  scrap  copper,  brass 
and  platinum,  also  incandescent  lamp  bases, 
etc.    You  can  make 

BIG  MONEY 

In  scrap  of  this  kind.  Save  It  and  send  it  to  the 
Great   Western    Smelting    and    Refining   Co., 


Chicago,  headquarters 


FOR  SCRAP 
COPPER 


jEbWARDS  AK;,Co 


THE 
"RECTI"  BELL 

FOR  AUTOMOaiLES 

AND  ELECTRO  MOBILES. 


220  V.  DIRECT  CURRENT. 


No      100. 

Tbis  liell  may  be  placed  on  th^ 
outside  of  the  vehicle  without 
helng  cased.  The  ^ong  is  ad- 
justed with  the  concavity  down- 
ward,  so  that  mud  and  dust  can 
not  collect  and  deaden  the  sound. 
WESTERN  ELECTRIC  CO..  Selling  Agts. 


fiBW^omi  H-V 


80  H.  P.  Westlnghouse.  400  K.  P.  M. 

20  H.  P.  Eddy,  1460  R.  P.  M. 

7H  H.  P.  General  Electric.  9U0  R.  P.  >I. 

5  H.  P.  General  Electric,  1820  R.  P.  M. 

5  H,  P.  Paragon,  900  R.  P.  M. 

iy.  H.  P.  Paragon,  lOOOR.  P.  M. 

2  H.  P.  General  Electric.  1025  R.  P.  M, 

2  H.  P.  Simpson,  2100  R.  P.  M. 

1%  H.  P.  General  Electric,  1800  R.  P.  M. 

1  H.  P.  Lundell.  1200  R.  P.  M. 


25  H.  P.  Crocker-Wheeler,  750  K.  P.  M. 

15  H.  P,  Detroit.  1000  R.  P.  M. 

10  H.  P.  General  Electric,  1350  R.  P.  M. 

10  H.  P.  Simpson,  2000  K.  P.  M. 

IVi  H.  P.  Crocker- Wheeler,  1675  R.  P.  M, 

lYi  H.  P.  Card.  775  E.  P.  M. 

6H.  P.  C.&C,  1030  R.  P.  M. 

5  H.  P.  Westlnghouse,  1050  R.  P.  U. 

5  H.  P.  C.  &  O.  1600  R.  P.  M. 

3  H.  P.  Jenny,  1600  R.  P-  M. 


CENTRAL  STATION  IMPROVEMENT  CO.,   938  Monadnock  Block,  CHICAGO. 


WORKS    QUICK    AND    EASY.      ItEEPS    ITS     LUSTEP.   MOLDS    OLD    THADE    AND    I 
DETERIORATE.    ESTABLISHED    IG  YEARS.  SOLD   ST  AGENTS    AI^D   DEALERS 


U.S.METAL   POLISn 


OLISHES  «L1.  METALS.  B. 


GEO.W.HOfFMASl 


INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 

WITH 

Satisfactory  Inducements, 
Favorable  Freight  Rates, 
Good  Labor  Conditions, 
Healthful  Communities, 

ON  THE  LINES  OF 

THE  ILLINOIS  CENTRAL  R.  R. 

AND  THE 

YAZOO  &,  MISSISSIPPI  VALLEY  R.  R. 


For  full  Information  and  descriptive  pamphlet 
address 

J.  C.  CLAIR, 

Industrial  Commissioner, 

I  Park  Row,  Chicago,  III. 


S.30 
500 
425 
425 
400 
400 
a25 
300 

;ioo 


Kv.: 
Kw. 
Kw. 
Kw. 
Kw. 
Kw. 
Kw. 
Kw. 
Kw. 
Kw. 


DIRECT  CONNECTED  RAILWAY  UNITS. 

with  cross-compound   Corliss  engine. 
with  cross-compound   Corliss   engines, 
with  simple  Corliss  engine, 
with  simple  Greene   engine, 
with  ICussell  four-valve  engines, 
with  simple  Corliss  engine, 
with  tnndem-compound  engine, 
with  tandem-compound  engine, 
with  tandem-compound   engines, 
with  Westlnghouse  compound  engine, 
with  cross-compound  engine. 

DIRECT  CONNECTED  LIGHTING  AND  POWER  UNITS. 


300  Kw. 
300  Kw. 
200  Kw. 
200  Kw. 
150  Kw. 
125  Kw. 

75  Kw. 

75  Kw. 

60  Kw. 

50  Kw. 

50  Kw. 

42  Kw. 

25  Kw. 

25  Kw. 


60-cycle 
60-cycle 
60-cycIe 
25-cycle 
60-cycle 
125-volt, 
250-volt, 
125-volt, 
125-volt, 
125-volt, 
125-volt, 
240-volt, 
250-volt, 
125-volt, 


two-phase,  with  simple  engine, 
three-phase,   with   simple   engine, 
three-phase  alternator,  with  simple  engine, 
three-phase  alternator,  with  simple  Buckeye  engine, 
single-phase  alternators   witli   tandem-compound  engines. 

with  simple  engines. 

with  simple  engine. 

with  simple  engine. 

with  simple  engine. 

with  tandem-compound  engine. 

with  simple  engine, 
with  simple  engines. 

with  simple  engines. 

with  simple  engine. 


BELT  DRIVEN  ALTERNATORS. 

650  Kw.,  1,300-2,600  volts.  2-phase,  133  cycles. 

300  Kw.,  6.000  volts,  3-pbnse.  25  cycles. 

250  Kw.,  10,000  volts,  3-phase,  60  cycles. 

250  Kw.,   2,200  volts,  single-phase,   133   cycles. 

200  Kw.,  1,100  volts,  single-phase,  133  cycles. 

180  Kw.,  2,.S0O  volts,  2-pliase,  60  cycles. 

180  Kw.,  2.300  volts,  single-phase.  60  cycles. 

180  Kw.,  l.OSO-2,180  volts,  single-phase,   133  cvcles. 

150  Kw.,  1,100.2,200  volts.  2-phase.  133  cycles. 

150  Kw.,  2,200  volts,  3-phase,  60  cycles. 

150  Kw.,  1,100-2,200  volts,  single-phase,  60  cycles. 

150  Kw.,  1,100  volts-  single-phase,  133  cycles. 

120  Kw.,   1,040-2,080  volts,  single-phase,  133   cycles. 

120  Kw.,  1,040  volts,  single-phase,  133  cycles. 

100  Kw.,  2,300  volts,  single-phase,  60  cycles. 

100  Kw.,   1,100   volts,  single-phase,   133  cycles. 

100  Kw.,  1,040-2,100  volts,  3-phase,  60  cycles. 

90  Kw.,  2,200  volts,  2-phase,  60  cycles. 

90  Kw.,  2,200  volts,  single-phase,  60  cycles. 

75  Kw.,  2,200  volts,  2-phase.  60  cycles. 

75  Kw.,  1,100  volts,  single-phase,  133  cycles. 

60  Kw.,  1,100  volts,  single-phase,  133  cycles. 

BELT  DRIVEN  RAILWAY  GENERATORS. 


Two  500  Kw.  6. pole. 
Two  500  Kw.  4-pole. 
Four  300  Kw.  4-pole. 
Two  250  Kw.  4. pole. 
One  250  Kw.  6-poie. 
Two  200  Kw.  6-pole. 
Three  200  Kw.  4-pole. 


Two  200  Kw.  bipolar. 
Two  187  Kw.  4-pole. 
Two  100  Kw.  O-pole. 
Two  110  Kw.  4-poIe. 
One  110  Kw.  6-pole. 
Three  lOO  Kw.  4-pole. 
Two  100  Kw.  O-pole. 


ENGINES,   BOILERS,   GENERATORS,   MOTORS,  ARC  LAMPS,  TRANSFORMERS. 


CHAS. 

BROADWAY 


E.  DUSTIN 


CO., 

NEW  YORK 


CHICACO    EDISON   COMPANY  REPAIR   SHOPS 


76    MARKET.   STREET,   CHICAGO.       TELEPHONE    MAIN    1280. 


,   Machirie  iand-Cafrpenter 

S-ij-;  •  Wor4i..b,f; J^II-KSi:n<)s  ■ 
•Co r resp o ri d en'^e  i  S^ I  i ci t ed . 


OPEN    DAY   AND    NICHT. 

FIRST-CLASS    EQUIPMENT   THROUGHOUT. 


Dynamos  Armatures, 
Motors,  Arc  Lamps, 
Fans,  Instruments. 


w 
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[ARNOLD  ELECTRIC 
POWER  STATION  Co. 

Engineers.  Constructors  for  Complete 

Electric  Plants,     Results  Guaranteed. 

SUITE  1539,  MARVUETTK  PLDG.,    CHICAGO. 

NEW  YOKK  OFFlCt;  7U  TKA.SSIT   BLUG. 


H.  J.Minhinnlck, 
Sec.  andGeo'ISuji't. 

General  Engineering 

/^„        Ttj-it  Consulting  and 

V_<U.,     X  nc-    ContractlngEnglneers. 

Telephones.ElectrlcLieht, Power  Tranpmission 

Suite  1112. 135  ADAMS  ST.,  CHICAGO, 
Long  Distance  Telephoi-e  Central  178. 


■^^M^^^^i 


KOHLER    BROS., 

Contracting     Electrical    Engineers, 
Lighting  Power  Railways, 

1804-1806-1808-1810-1812  Fisher  Buildin,^;. 
CHICAGO. 


I  Long  DlBta^ce  Phone  Central  2Ud. 

SCHOTT,  W.  H., 

ENGINEEE  AND  CONTRACTOR. 
8PECiAt.Tiss— Central  BtatlonHeatlngPlanta, 
I  Water   Woma  Staam  Plants,  Electric  Light, 
1  fJaa  and  Htreet  RRilway  PJantB. 
1t22o-2i  Marquette  Building,   CHICAGO. 


READ  THE 


ELECTRICAL  PAPER. 


National 
Electric  Company 

builders  of  bigh-grade  Electrical  Machinery  for 
LIQHTINO,  POWER  and  RAILWAY  SERVICE 


500  K.  W.  Engine  Type  Alternator  Frame. 
General  Sales  Offices  and  Works  :     MILWAUKEE 


NEW  YORK:  I3S  Broadway 
CHICAQO:  Old  Colony  Building: 
PHILADBLPHIA:  1509  Land  1  itie  BIdg. 


PITTSBLRQ:  Qellatly  &  Co. 
CHARLESTON,  W.  VA.:  Agnew  Electric  Co. 
SEATTLE  &  1  Kllbourne  & 

SAN  FRANCISCO   i  Clark  Co. 


'*Vncle  Sam,  Prmter" 


vises  over  500  C.-W.    Motors   li\ 
the  Governmervt  Prlrvtlng  Office 


0\jr  bulletin  45  tells  of  this  equipment.    Write  for  it 


m 


Ktectrotj-ping  Saw  in  Government  Printing  OflBce 

Ma^nufacturers  of 

Genera-tors  a.r\d  Motors 

AMPERE,  N.  J. 
Bra^nch  Offices    In  Sixteen    Principal]  Cities 
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We-'f®  vi/efsSess  wires  and 
fsffi^^sefsss  oatbs. 
But  Well  W6  ever  own 
A  eifssless^  wattless,  out- 
of-opdep-Iess 
Girlless  telephone  ? 

-LIFE. 


See  us  at  St.  Louis^ 
SECTION  24 

Palace  of  Electricity. 
Thousands  have 
already  declared  the 
Automatic  Tele- 
phone the  wonder 
of  the  fair. 


Automatic 
Electric 
impany 

iCAGO,  y,$.A. 


I  STONE  CONDUIT 
For  Underground  Wires,  The  Only  Conduit  that  Improves  with  Age. 
AMERICAN  STONE  CONDUIT  CO.,     Snite  29.  94  La  Salle  St..  Chicago,  III. 


Telephone  Troubles  and  How  to  Find  Them. 

A  complete  hand-book  for  telephone  inspectors,  by  Wm.  H  Hyde  and 
J.  A.  McManman. 


NINTH  EDITION. 


52  PACES.  PRICE,  26  CENTS. 


The  large  number  of  telephone  exchange  managers  and  employes  will  find  this 

book  a  great  help  in  locating  telephone  troubles  and  remedies  therefor. 

Considerable  new  matter  has  been  added  in  tliis  edition. 


Sent  prepaid  on  receipt  of  price  by  the 

Electrician  Publishing  Co..  eioMarque«e^Buiiding, 


Standard  Vitrified  Conduit  Go. 


B.  S.  BARNARD,  Manager 

39-41  UORTLANDT  ST. 
NEW  YORK 


LAR6EST  FACTORIES  IN  THE  WORLD       ;       STOCK  ON  HAND 

SEND    FOR    CATALOGUE 


BITUMINIZED 
FIBRE  CONDUIT 


FO  R 


ELECTRICAL  UNDERGROUND  CONSTRUCTION 
ELECTROLYSIS  PROOF  WATER  PROOF 


A  smooth  laminated  insulator  of  unchanging  durability. 
Forms  a  continuous  sealed  duct  from  manhole  to  manhole,  imper- 
vious to  moisture  and  through  which  leaking  gas  cannot  penetrate. 
There  has  never  been  a  gas  explosion  in  our  conduits  nor  the 
slightest  evidence  of  electrolysis. 
Abrasion  of  the  cables  is  an  impossibility. 

It  saves  sixty  per  centum  of  freight  and  handling  cost  and  twenty 
to  thirty-five  per  centum  of  construction. 

,  Process  of  laying  is  simple,  rapid  and  inexpensive.  There  is  no 
loss  from  breakage  or  fitting.  It  is  self-aligning  and  cannot  settle 
out  of  alignment. 

All  sizes  from  one  inch  to  ten  inches  interior  diameter.  Bends  of 
all  angles. 

The  foremost  electrical  engineers  are  recognizing  and  testifying 
to  the  scientific  advantages  of  our  system  of  subway  construction 
over  all  previous  method. 


Send  for  Illustrated  book.     Ask  tor  prices  giving  size  and  quantities  required 
PROMPT    DELIVERIES 


FACTORIES:    Philadelphia,  Chicago,  Los  Angeles 

American  Conduit  Company 

SEVENTH  FLOOR,    170  BROADWAY,    NEW  YORK 
336  Macy  St.,  Los  Angeles,  Cat,        Manhattan  BIdg.,  Chicago 


GHAPMAK 

LlGHiraNG  ARRESTER 

|XBLEPHONE&Te&]EGHAPH  Ltmxs 

[Minnesota  EtECTHrc'Co.. 

MlPJPiIElflPOUS  ,    MIJSLM, 

RflJENTEP  MARCH  3,1903, 


iwi 


ii_3 


"INTERNATIONAL"  PATENT 
TELEPHONES 
SWITCHBOARDS 

FOR  ANT  SIZE  EXCHANGS  ALL 'VE 
ASK  IS  YOLTR  KEQL'EST  FUR  SAMPLE 
AND  QUOTATION. 

INTERNATIONAL  TELE.  MFG.  GO. 

HarrisotV  and   Clinton.      Chicago,  U.  S.  A. 


BUY  YOUR  BOOKS 

FBOM  THE 

Elaotrlelan  Pub.  Co..  6 1 0  Marquetta  BIdg.,  Chluso. 


Telephone 
Booths 


COST  NOTHING 


After  a  few  days'  service,  in- 
crease of  receipts  pay  for  them. 
We  make  booths  of  all  kinds. 

WRITE  FOR  CATALOG. 

W.  S.  SEAMAN  &  CO., 

218  E.  Water  Street 
MILWAUKEE    •    WISCONSIN 


MOON 

TERMINAL 
HEADS 

With 

Carbon  Arresters 

METAL 
STORM  BOX 

SELF- 
SOLDERING 
NOZZLE 


MOON  MFG.  CO., 

A3-49  So.  CAN«L  ST.,  CHICOG 
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is 


KELLOGG 

MAGNETO   SWITCHBOAR-DS. 


We  have  been  making  small 
switchboards  only  during 
the  last  three  years,  but  in 
that  time  we  have  construc- 
ted 

Over  1,400 
Small    Swiichboartis, 

Having  75,000 
Lines  in  Actual  (/se> 

Every  one  of  all  this  list  is 
giving  the  best  satisfaction. 


Kellogg  Switchboard  and  Supply  Company, 


Qreen^and  Congress  Streets, 
'CHICAQO. 


Seymour  Building, 
LOS  ANQELES. 


Electric  Bujldlng, 
CLEVELAND. 


Keystone  Telephone  Building:, 
PHILADELPHIA. 


ELECTRICITY  MADE  SIMPLE. 

108  iSallons.  By    CLARK    CARYL    HASKINSi  paper     .60. 

A  BOOK  OEVOID  OF  TECHNICALITIES -SIMPLE,  PLAIN  AND  UNDERSTANDABLE, 

There  are  many  elementary  books  about  electricity  upon  the  market,  but 
this  Is  the  first  one  presenting  the  matter  In  such  shape  that  the  layman 
may  understand  It,  and,  at  the  same  time,  not  written  In  a  childish  manner. 


This  little  work  is  not  intended  for  the  instruc- 
tion of  experts,  nor  as  a  guide  for  professors. 
The  author  has  endeavored  to  bring  the  matter 
down  to  the  level  of  those  whose  opportunities 
for  gaining  information  on  the  branches  treated 
have  been  limited. 

Four  chapters  are  devoted  to  Static  Electricity; 
three  each  to  Chemical  Batteries  and  Light  and 
Power;  two  each  to  Terrestrial  Magnetism  and 
Electro-Magnetism;  one  each  to  Atmospheric 


Electricity;  LightningRods;  Electro-Chemistry: 
Applied  Electro-Magnetism;  Force.  Work  and 
Energy;  Practical  Application  of  Ohm's  Law; 
also  a  chapter  upon  Methods  of  Developing 
Electricity,  other  than  Chemical. 

The  large  number  of  examples  that  are  giveu 
to  illustrate  the  practical  application  of  element- 
ary principles  is  gaining  for  it  a  reputation  as  a 
text-book  for  schools  and  colleges. 


FOR  ENGINEERS,  DYNAMO  MEN,  FIREMEN,  LINEMEN,  WIREMEN  AND  LEARNERS. 
FOR  STUDY  OR  REFEitENCE. 

ELECTRICIAH  PUBLISHING  CO.. 510 marouettfbldg. CHICAGO. 


THIS   IS  OUR  LATEST  BULLETIN   DESCRIBING 

GENERATOR  -  CALL  TELEPHONES 

It  shows  all  of  our  Kccnt  improvements  id  this  type  of 
apparatus.  If  you  wish  to  keep  posted  on  the  most 
modern  apparatus  you  w^ill  write  for  this  bulletin. 

Stromberg- Carlson  Telephone  Mfg.  Co. 


GENERAL  AND  EASTERN  SALES  OFFICE 

ROCHESTER,  N.  Y. 


Vis 


CHICAGO,  ILL. 


■ES2S&' 


We  iatroduced  succcsiful  4-pa(ty  lines 

LEIGH  SELECTIVE  SYSTEM 


Write  for  our  booklet—"  Selective  W." 


CENTRAL 
ENERCY 

MAGNETO 


Impedance  Coil  for  Selectlves.    No  Springs. 


AMERICAN  ELECTRIC  TELEPHONE  CO. 


CHICAGO,  ILLINOIS 


▲  r 


ti 


CENTRAL    STATION     nEATING 


We  arc  the  originators  and  builders  of  the  underground  system  of  live  and  exhaust  steam  heating. 
Our  system  is  used  for  the  utilization  and  distribution  of  exhaust  steam  from  electric  and  power  plants 
for  heating  purposes.  250  Plants  in  successful  operation.  We  have  the  only  IVfeter  System.  Also  manu- 
facturers of  Wooden  Water  Pipe,  Steam  Pipe  Casing,  Steam  Traps,  Condensation  Meters,  Valves, ,  Econo- 
mizing Coils,   Separators  and  full  line  of  Steam  Fitters'  Supplies. 

WRITE    FOR    PAMPHLET    AND    PRICE    LIST 


An\eric2iLTv      District       Ste^tiiv      Comp^Lny 


WESTERA/     ELECT  !?/f-IAf 


LOCKPORT,    NY. 


CHICAGO      ILL. 
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PRODUCERS^ 

AND 
WHOLESALERS 
OF  WHITE  CEDARj 
PRODUCTS 


CEDAR  POLES 

SPECIAL    PRICES    ON    SMALL    POLES. 
Writefor  a  copy  of  our  TELEGRAPH  CODE  FOR  CEDAR  PRODUCTS 


c.n.^AADRC 


Vards 

f  KOSS    MICH. 
LANSE 
MU  N  ISING      •• 

ONTONAGON 
WAGNER.  WIS 
PESHTIGO     " 


SUITE    1206  TRIBUNE  BLDG.  CHICAGO. 


CYPRESS  POLES  CREOSOTED  AND  TREATED  WITH  CHLORIDE  OF  ZING. 

If  you  want  a  telegraph  po'.e  that  will  outlast  any  two  cedar  poles, 

get  the  above.  No  decay.  No  dry  rot.  Nothing  to  give  way.  Test 
poles  sound  after  thirty  years.  Price  on  long  lengths  same  as  cedar. 
Short  lengths  about  one  third  higher.    Address, 

^       ^LJ^I^IM^L^I_                          S03  Broadway, 
^^-     ^<i^^»~'l^^**-^» KANSAS  CITY,  MO. 


Cedar 


TORREY 
CEDAR  CO., 

CLINTONVILLE,  WIS. 

Large  Stock  Constantly  on  Hand 


Poles 


IPJ^UW^  (M\AffjcJ6xf  §M>(>WiftV  ^JUiW  €cC      ^AaAvwCovV  ftMyW^voWXtW.    SAeivwoJbo^rW^XcW. 


Idaho  Cedar  Poles 


PACmC  COAST  POLE  CO. 


SPOKANE,  WASH, 


POLES 


W.  C.  STERLING  &  SON, 


MONROE.   MICH. 
Eleven  Pole  Yards  in  Michigan. 

Wholesale  Producers  for  20  years 


TIES. 


BUY 


WESTERN  ELECTRICAL  SUPPLY  CO., 


ENGINEERS  AND  BUILDERS 


Electric  Railways,  Lighting  and  Power  Plants. 


Western  Electrical  Supply  Co., 


Chemical  Building, 


ST.  LOUIS,  U.  S.  A.! 


Estimates  Furnished. 


^wm 


?f  OAR  POLES 


ESTABLISHED    1862 

WM.  MUELLER  COMPANY 

I2II-IZ-I3  MARQUETTE  BLOG.  Cl-|ICAQO. 

EIQMT    DISTRIBUTING     YARDS 


Jik^MiU^iiiiiBaiiM^lfi^UUaiiii^iii^^ 
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Standard  Electrical  Dictionary. 

BY  PROF.  T.  O'CONOR  SLOANE. 

Author,  Of  "Arithmetic  of  Electricity."  "Flectriclt^'  Slmpllfled," 
"Electric  Toy  Making,'  Etc. 

682  Pages,  393  DIustratlons.  Handsomely  bound  in  cloth,  8vo,  $3. 

An  Entirely  New   Edition,  Brought  Up  to    Date 
and  Creatly  Enlarged. 

COMPLETE— CONCISE-CONVENIENT. 

In  publishing  the  "Standard  Electrical  Dictionary,"  the  author  I 
has  adhered  to  what  the  work  purports  to  be.  exhausting  the 
subject  of  electrical  terms,  plvlng  each  title  the  clearness  of  ex- 
planation necessan'  to  maKO  the  understandlog  of  it  complete 
without  imnecessarj-  elaboration.  In  this  work,  everj^  electrical 
word,  term,  or  phrase  will  be  found  intelllpentiy  defined. 

A  practical  handbook  of  reference,  contalolng  deflLitions  of 
about  6.000  distinct  words,  terms  and  phrases. 

Theworit  is  absolutely  indispensable  to  all  in  any  way  inter- 
ested io  electrical  science,  from  the  higher  electrical  expert  to 
the  everyday  electrical  workman.  In  fact,  it  should  be  In  the 
possession  of  all  who  desire  to  keep  abreast  with  the  progress  of 
this  branch  of  science. 
ELECTRICIAN  PUBLISHING  CO.,  510  Marquette  BIdg..  Chicago. 

Your  Electrical  Books  of  the  Electrician 
Publishing  Co.,  Suite  510  flarquette 
Bldg.,  Chicago.  You  will  save  TIME  and 
MONEY  by  doing  so 


CEDAR 

H.  M.  LOUD'S  SONS  CO.,  Au  Sable,  Mich. 


POLES, 
POSTS, 
TIES, 


THE  HANDY  ELECTRICAL  DICTIONARY 


BY  W.  L.  WEBBR,  M.  E. 


Price: 


225  PACES,  SIZE  2^x6  INCHES. 

Cloth  Binding,    -    -    -    -    25c. 
Flexible  Leather  Binding,  50c. 


This  is  a  practical  book  in  a  ccnveoient  vest  pocket  size:  alike  suitable  for  work- 
man, student  or  anyone  employed  or  interested  in  the  electrical  science.  It  contains 
clear,  concise  de&nitions  of  every  used  electrical  term  or  phrase  and  is  sold  at  a  price 
within  the  reach  of  all. 


-Promptly  Mailed  on  Receipt  of  Price.- 


Electrician  Publishing  Co.,       sic  Marquette  Bidg.,  Chicago. 


\  CEDAR  POLES 

THE 

VateniinC'Ctark  Co. 

234   La   Sallo   Street,   OHIOAOO 

YMRDSl 
Plnoonnhio,  Mloh.      i      ermmn  Bmy,    WIm.     i     Maw  London,    MM*. 


^-*^*^'^-*^----  ''-*'^--^-.» 
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YARDS  -  NEW  OULUTH.AUNN.-  PLOODWOOO,  MINN.  -  WECXERS.MINN. 


Your  surprise  at  our  prices  on  both  sizes  of  Ties,  will  only  be  equaled  by 
the  surprise  experienced  when  you  get  the  sample  car. 
Low  prices  don't  mean  low  quality,  by  any  means. 
ANY  quantity  for  prompt  shipment. 

MALTBY  LUMBER  COMPANY,  500  Phenix  Block,  BAY  CITY,  MICH. 

Pittsburg  Agents:   TIPPER  &  PATTON,  509  Bessemer  BIdg. 


WHITE    CEDAR    POLES 

Don't  forget  our  Minnesota  Transfer  Yard— midway  between  St.  Paul  and  Minne- 
apolis, where  we  lofcd  in  forty-eight  houri  from  the  time  we  have  your  order. 

1003  Lumber  Exchange, 
MINNEAPOLIS,  MINN. 


PACE  &  HILL  CO. 


WHITE  CEDAR  POLES 
Hall  L.Brooks 

TOMAHAWK,WIS. 


Southern  Cedar 

NO  ROTTEN  BUTTS. 


POLES 


Are  the  Best. 

D.W.  PHELAN, 

277  Broadway,  New  York 


POLES. 

WHITE  CEDAR. 

IDAHO  CEDAR  up  to  80  ft. 


BERTHOLD 
&  JENNINGS, 

ST.  LOUIS. 

Chemical    Building. 


CROSS 
ARMS. 

LONG  LEAF 

PINE  AND  FIR. 


POLES,  TIES,  POSTS. 


THE  PORTER  CEDAR  CO., 
SAGINAW,    MICH. 


PRODUCERS. 


We  want  your  Inquiries  always. 


CEDAR   POLES 

CARNEY  BROTHERS  COMPANY 

eiO'Chamber  of  Commerce,  Chicago.  III. 


Yards  in 

Michigan,  Wisconsin 

and  Minnesota. 

Idaho  Cedar  Poles. 

Long  Lengths  a  Specially. 

Write  (or  Delivered  Prices. 


SPECIAL  CROSS  ARMS 


ALL  HEART,  long  leaf  yellow  ptne,  any  size  or  lenglh.  Also  ALL  HEART 
cross  tles^  oak  and  locust  pins  and  brackets.  Write  us  for  delivered  prices 
We  can  furnish  100  or  100,000  proraptly.  R.  R.  Akebs,  Manager' 


LEWIS   LUMBER  a   MFG.  CO., 


Ha^ttlesburS.  Miss. 


POLE  DEALERS  ADVERTISING 
IN  THE  WESTERN  ELEC- 
TRICIAN OBI  AIN  MOST  EXCEL- 
LENT RESULTS  BECAUSE  IT 
PLACES  THEM  IN  TOUCH  WITH 
ACTUAL  BUYERS  OF  POLES. 
TRY  A  CARD. 


IDAHO  CEDAR  POLES. 

LOW  PRICES.    LONC  LENGTHS  A  SPECIALTY. 

YARDS-  \  ">*HO. 
YARDS.  1  KioNTANA. 

WESTERN  LUMBER  &  POLE  CO.,     ■     Main  Office,  DENVER,  COLO. 


TIES        POLES 


ELH0R[F0WLERJACOBSC° 


POLES       T 


I    E   S 


WESTERN 


::sr:cEDARPoiES 

All  Lengths ANfSizEs 

LindsleyBros  Co. 


BRACKETS— X   ARMS— PINS 

little  things  it  is  true,  but  they  cut  a  big  figure  in  line  construction. 

OUR.    MOTTO    IS: 

Prompt  Shipment       Quality       Satlsfsotlon       Right  Ptice 

COLUMBIA  MFG.  CO.  ANTIGO.  WIS. 


MICHIGAN  WHITE 


LARGE  STOCK. 


PROMPT  SHIPMENTS. 


KELLOGG  SWITCHBOARD  &  SUPPLY  CO.,  Chicagro. 
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VEGETABLE    FEED-WATER    TREATMENT, 

Proportioned  to  suit  the  Hineral  Analysis  of  tlie  water,  will  keep  your  boilers  clean,  free  from 
corrosion,  and  effect  great  saving  in  repairs  and  operating  expense. 


DEIARBORN     DRUIO    &    OMCIVIIOAl-    \A/0RM:3. 


120  LIBERTY  STREET    NEW  YORK. 


15  BRANCH  OFFICES  IN  U.  S. 


37-34  RIALTO  BUILDING,  CHICACO. 


Dixon's 

Pure  FlaKe 

GrapKite 


"The  Perfect  Solid  Lubricant,' 

saves  shut-do^vns  and  repairs 

due  to  imperfect  lubrication. 

Booklet  I25C  and  sample  upon  request. 


JOSEPH   DIXON   CRUCIBLE  CO  ,  JERSEY   CITY,  N-  J. 


REGTRADE MARKS    JhE  PHOSPHOR  BRONZE  SMELTINGCO.QMITED, 

2200  WASHINGTON  AVE.,PHILADELPHIA. 

"ELEPHANT BRAND  PHOSPHOR-BRONZE" 
1NGOTS,CASTINGS,W1RE,RODS,  SHEETS,  ETC. 

Ulu^"  — DELTA   METAL 

X  CASTINGS,  STAMPINGS  and  FORGINGS 

^'"^^  ORIGINAL  AND  Sole  Makers  IN  THE  U.S. 


ARE  YOU  LOOKING  FORMONEY? 

If  so,  buy  WALRATH  OAS  OR  GVSOLINB  ENGINES 

and  get  light  on  the  subject. 

THE  WALRATH 

Received  the  Highest  Award  at 
the  Pan-American  Exposition. 

II  TviU  produce  as  good  a  com- 
mercial ligbt  as  thai  of  an  auto- 
matic steam  englDe,  either  belttd 
or  direct-connected  generator. 
■Simple,  F.conomi':al  and  Reliable. 
Send  for  Catalogue  W. 

MARINETTE 
QAS  ENGINE  CO., 

CHICAaO  HBIQHTS,  ILL. 

AGENCIES  : 
301  Fisher  Building,  Clilcago.       619  Stevenson  Building,  Indlauapolls. 
703  Bijou  Building.  Pittsburg. 
MacKay  Engineering  Co.,  149  Broadway,  New  York. 

MacKay  Engineering  Co.,  100  Boylston  St.,  Boston. 

Strong,  CarlisU  A  Hammond  Co.,  Cleveland. 


Gas   and 

Gasoline 
Engines 


Competitive  tests  have  estab- 
lished the  superiority  of  the 
Olds  in  point  of  economy  over  any  other 
engine.      The    maximum    of  power   is 
obtained  from  a  minimum  of  fuel,  the 
cost   averaging  |  of  a  cent  an  hour  for  each  horsepower. 


Sta..tlonary  Engines 
Port&blo  Engines 


2  to  100  H.  P. 
8  to     10  H.  P. 


Our  new  illustrated  catalog  should  be  in  the  hands  of  every  power  user.     Write 
to-day  for  a  copy. 

OLDS  GASOLINE  ENGINE  WORKS 

252  R.iver  Street  -  -  -  Lans.ng,  Mich. 


THE  WILLIAM  TOD  CO. 


BUILDERS  OF 


CORLISS  AND  HIGH  SPEED  AUTOMATIC  ENGINES 
FOR  ELECTRICAL  PURPOSES. 


BRANCH  OFFICE: 
PARK  BUILDING, 
PITTSBURG,    PA. 

.„P„-,po  I  New  York,  George  F.  Woolston,  29  Broadway. 
Ai^bNoitaj  Birmingham,  Ala.,  W.  H.   Hume  &  Co.,  Woodward,  BIdg. 


Main  Office  and  Works; 
YOUNCSTOWN,  OHIO. 


JEFFREYI^CHAINS 


FOR  CATALOGUE, 


THEJEFFREYMFG.  CO 
COLUMBUS.OHIO. 


PATENTED  TELEPHONY 

A  review  of  patents  pertaining  to  Telephones  and  Telephonic  Apparatus  by  the 

American  Electrical  Engineering  Association. 

CONTFIUTS:  Introductory.— Percentage  of  Patents  Sustained. —Supreme  Court  Decisions. 
— Herliner  Case.— Induction  Coil.— Drawbaugh  Cases.— Runnings  Transmitter.— Subscribers'  Calls. 
— Switchboards.- Law  System.— Mann  System.— Multiple  Hoard.— Express  System. — Raverot-Hess 
System.— Comparative  Advantages.  Multiple  and  Divided  Hoard  Systems.— Carney  Plug  Board.— 
Brief  Mention.— Automatic  Switchboards.— Conclusions.— Index. 

IK^&.«-»^-rRA.^I   ^1^   s. 

Patent  of  A.  G.  Bell,  No.  174,465.  Patent  of  Emile  Berliner.  No.  233,96i>.  Patent  of  Emlle 
Berliner.  No.  463.569.  Patents  of  Emlle  Berliner  in  Parallel  Columns.  Patent  of  C.  A.  Cheever, 
No.  208.463.  Patent  of  II.  11.  Eldred,  No.  30.3.714.  Patent  of  Thos.  A.  Watson.  No.  256,258. 
Patent  of  L.  B.  Firman,  No.  283.334  Patent  of  M.  G.  Kellogg,  No.  247,199.  Patent  of  C.  E.  Scrlbner. 
No.  330.058.  Patent  of  C.  E.  Scribncr,  No.  300,144.  Tnuiking  Principle.  Patent  of  Shaw  A 
CbildB,  No.  319,856.  Mann  System.  Patent  ot  L.  B.  Firman,  No.  252,576.  Western  Union  Pin 
Switch.  Express  System.  Patent  of  Sabin  &  Hampton,  No.  513,534.  Subscriber's  Automatic  Sig- 
nal.   Raverot-Hess  System.    Patent  of  M.  J.  Carney,  No.  258,886.    Apostoloff  System. 


Handsomely  Bound  in  Cloth. 


3ent  Prepaid  on  Receipt  of  Price.  $1.50. 


El  ECTRICIAN  PUBLISHING  CO.,   510  Marquttte  Building,    CHICAGO. 


THE  TELEPHONE  HAND-BOOK 

BT 

HERBERT  IjAWS  WEBB. 

Price  $1  00. 

A  coinplete  and  practical  work  in 
liandy  pocket  size. 

PUBLISHED  BT 

THE  ELECTRICIAN  PUBLISHING  CO., 

Suite  510  Marquette  Building,  Chicago. 


">> 


I  FIBRE-GRAPHITE  r 
COMMUTATOR  M 
BRUSH        I 


.  'btVV-\.\i!.R\CK\\<\!i 


There's  No  Friction 

with  the  FIbrc-Graphlte  Commutator  Brash. 
Being  90  per  cent,  p'irc  graphite,  It  inRurea  low 
reiiitaiicc,no  iparlclng  under  a  varying  loadfAnd 
longer  wear.  TLere  \*  no  greasing  required. 
The  Fibre-Graphite  it  therefore  the  mort  eco^ 
nomic  brush  on  the  market.     Send  for  price  liit. 

HOLMES  FIBRE-GRAPHITE  MFG.  CO. 

5155  Wakefield  St.,  Germanlown,  PtilLADELPHIA. 


SAMSON  TURBINE 

Tlie  iilustration  sliows  the  large  NIAGARA  design,  HORIZONTAL  SHAFT  TURBINES  recently  instalied  by  us,  for  the  NIAGARA 
FALLS  HYDRAULIC  POWKR  .»  JIFG.  CO.,  Niagara  Falls,  N.  Y.  Tests  conducted  by  competent  engineers  developed  as  follows:— 
Head.  Gateage.  Speed.  H.  P.  Generator  Effcy.  Turbine  Effcy. 

213  ft i4 267  r.  p.  m 1750 95* 730* 

213  ft a 257  r.  p.  m 300(1 95* 856* 

213  ft Full 257  r.  p.  m. 3500 95,1; 815* 

These  results  have  never  been  equaled  bv  any  turbine  of  the  liorizontal  Shaft  Design,  operating  under  equally  HIGH  BEADS. 
The  test  was  made  after  turbines  were  installed  to  position,  direct  coupled  to  3eneratorp.  Francis'  weirs  and  formulae  for  discha-^ge 
were  used.    The  original  lest  reports  on  file  at  our  offices.      These  turbines  are  all  fitted  with  our  SAMSON  BALANCED  GATES. 

WRITE    DEPT.    D    FOR    CATALOG. 

JAMES    LEFFEL    &    CO.,         sprincfield,  ohio,  u.  8.  a. 


June,  25,  1904 


WESTERN     ELECTRICIAN 


15 


DIRECT  CURRENT  GENERATORS 

eimoiime:    driven 


HTHE  Type  M  P  L  generator 
■*•      shown   at    the    right    has 
been  designed,  built    and    sold 
in  the  following  sizes : 


POLES 

Kw 

RPM 

Volts 

8 

200 

J50 

J  25,250,575 

JO 

250 

J50 

J  25,250 

8 

250 

J50 

575 

10 

300 

J50 

250 

8 

300 

J50 

575 

JO 

400 

J50,J20,JOO 

250,575 

(0 

500 

J20,J00 

250,575 

JO 

500 

80 

250 

12 

500 

80 

575 

J6 

800 

J20 

250 

OTHER    SIZES    BUILT   TO   ORDER 


The  Inspector 

AND 

Trouble  Man. 

By  A.  E.  DOBBS. 

Full  of  information  and  diagrams  for  the  operator, 
exchange  owner,  exchange  manager,  inspector,  trouble 
man,  lineman. 

A  complete  description  of  telephones  and  their 
troubles.  How  to  find  and  remedy  them,  together 
with  working  plans  for  exchange  construction,  complete 
with  diagrams  of  all  up-to-date  telephones  and  switch- 
boards. 

This  is  a  practical  book,  written  in  plain  language, 
and  for  anyone  interested  in  telephony. 

ONE  DOLLAR. 

Substantially  bound    in  cloth. 

<*'0f04f4r*tf4fif******4  <4f4f4M-«-*«Hl'*'€*4HM'»*  ■■0**1f0*«4Ml4MMf<l*» 

ELECTRICIAN  PUBLISHING  C0„ 

510  MARQUETTE  BUILDING,  CHICAGO. 


Mailed  anywhere  on 
receipt  of  prlc«  .  .  . 

No  technicalities. 


WATTMETERS 

FOR 

DIRECT  CURRENTS 

The  new  Duncan  has  all  the  up-to-date 

features  that  go  to  make  it  the  best 

on  the  market.    It  will  pay  you  to  try 

one  and  investigate  its  merits  for  your- 
self. 

Its    multipoint    switch    method    of 

compensating  for  friction  and  vibration 

is  conceded  to  be  the  simplest,  quickest 

and  most  reliable  means  yet  devised. 

It  is  superior  in  every  respect  to  the 

old  and  clumsy  methods  of  adjusting 

the  cornpensating  coil  bodily  and  is 

not  damaged  by  lightning. 

DUNCAN  ELECTRIC  MFG.  CO. 

LAFAYETTE,  IND. 
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Tune : 


•3.  ■'904 


#■#■ 


Srair 


•  Hark 


^  <8> 

®l|i0  iHrabp-iHark  guarantf^s  quality. 

SfijP  llart  Mfg.  (Ho..  Ifartforb.  (dnnn. 

Sfnu  5nrk  Saatmt  CUfatraga  JUnrontn.  ©nt 


WIRES  ^CABLES 

HIGH-GRADE.  RUBBER-COVERED^  WEATHER-PROOF 

MAGSEr,  OFFICE,  ANULfSCIATOR  WlBE. 

HAZARD  MANUFACTURING  CO., 

GENERiL.OrFICE  AXD  WOBK8,  >'EW  ToEK  OFFICB.  CHICAGO  OFncE.  , 

WUkesharre.  Pa.  50  Dev  St.        71  and  73  West  Adams  Rt. 

VULCANIZED  FIBRE 

Highest  grades  for  electrical  iosulation  and  mecbanical  purposes,  in  sheetif 
tubes,  rods  and  special  shapes.     Catalogues  and  samples  on  applicatioo. 

VULCANIZED  FIBRE  CO.,  -   Wilmington,  Pel. 

KARTAVERT. 

HARD  AND  FLEXIBLE  FIBER  IN  SHEETS.  RODS  AND  TUBINQ. 

For  Electrical  and  Mechanical  Purposes,  Railway  Dust  Guards,  Washerf 
and  Packings.    Patent  Insulating  Cleats. 

MAXCFACTUBED  BT 

THE  KARTAVEUT  MANUFACTURING  GO.  Wilmington,  M. 


Wa^rrerv 


Alternator 


No   Collector  Rings 
No  Brushes 

We  Guarantee  What  We  Sell 

.  .   .   AND  .  .  - 

Sell  What    We    Guarantee 

Scnduaky.  O. 


[|   STURTEYANT  ^ 


BLOWERS 


of  every  conceiva-ble 
form  _for  every   con- 
ceivable purpose. 
Buili  jfor   enduTHzice. 


Exhausters 
Steam  fans 
Electric  Fans 
Engines 

Electric  Motors 
Generating  Sets 
Foi^es 

Exhaust  Heads 
Steam  Traps 
Heating 
Ventilating  <^ 
Dryinj  Apparatus 
Mechanical  Draft 


K 


B.r.  STURTEVAIVT  Co.  boston  TT 

U.W  V01;k  ■PHILADF.l.PlllAClHCACO  ■  LONDON- 


ELECTRIC 

FANS 


THE  POPULARITY 

of  our  fans  is  due  to  their  'su- 
perior design  and  construction. 
They  have  been  imitated  many 
times,  but  never  equaled. 

Write  for  Catalogue 
^o.  30814 

SPRAQUE 

ELECTRIC  COMPANY 

Ceneral  Offices ; 

527  West  34th  Street,  New  York. 

Chicago  umce :    PIsher  BIdK. 


i 


iBIack  Diamond  File  Works  I 


Inc.  1S»5. 


Twdvk 
Meiials 
Awarded  at 

Inicinatlonal 
ExpC'Sllloiis 


Special 

Prize 

Gold  Medal 

at  Atlanta, 

1895. 


■|^    ■   I  I  ^^^^^^^  — ^— — —  ?♦ 

*<  OOK  KOOI>«i  AUB  0«  SAI>R  IN  EVEKY  l<EAI>ra«  HAHDWAmE  W 

^{  STOBE  ISf  THE  USflTEI*  STATES  ASD  CASADA.  J^ 

I    G.  &  H.  BARNETT  COMPANY,   | 

ll  PHILADELPHIA,   PA.  ^ 


JOHN  A.  ROEBLING'S  SONS  GO. 


Insulated 
Wire  of 
All  Kinds 


MAIN  OFFICE  AND  WORKS 


TRENTON,  N.  J. 


iltw  ViHi 


Chicago 


-AGENCIES    ANB    BRAHCHE*  ■ 
Clenlanil  tin  Francisco  Pbllsdelphla  AUaatt 


